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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHS Ha YpPOBHE CPEIHETO OOIIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHMSI OCHOBHOHM 00pa3oBaTelbHON mporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yderoM (enepanbHO paboyel TPOrpamMmbl BOCIUTAHUS U
KOHIICTIIIUY TIpenoiaBanus ydeOHoro mpenmera «duszmka» B 00pa3oBaTelbHBIX
Opra"u3anusax Poccniickon denepanun, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIC TPOTPAMMBI.

Conepxanue mporpamMmbl 1Mo (U3UKE HaMpaBlieHO Ha (GOpPMHUPOBAHUE
€CTEeCTBEHHO-HAyYHOM KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (u3HKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxojaa. IIporpamma mo ¢usuke coorBercTBYeT TpeboBaHusiMm @I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTh PEATH3alUU MEKIPEIMETHBIX
CBs3el (U3MKU C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TIpenMeramu. B Heit
ONPEIENSIOTCA OCHOBHBIE LIENM U3Y4YeHUs (PU3MKUA HAa YPOBHE CPEJHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3HKHU: JIMYHOCTHBIE,
MeTarpeIMETHbIC, TIPEeIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHUS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3rkay mo rojaam 00ydeHusl.

dusnka Kak Hayka O Hauboyiee OOIIMX 3aKOHAX NPUPOJBI, BBICTyIAs B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHMUI 00 okpyxaroriem Mupe. [IIKombHbIN Kype GU3UKH — CHCTEMOOOPA3yIOIIHIA
JUUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (DU3UUECKUE 3aKOHBI
JexaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueii u acrpoHomueil. lcmomp3oBaHME W AKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTUA B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJYYEHUs] HOBBIX MaTepHaliOB C 3aJlaHHBIMU CBOMCTBAMHM U APYTHX.
N3yuenne ¢u3uMKku BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydaronuxcs, B (OpMHUpPOBAHUE YMEHHU MPUMEHSTH
HAyYHBIA METO] TO3HAHUS MPU BHITIOJTHEHUH UMHU yU4E€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢u3uku 18 ypOBHSI CpeaHEro oOuiero oOpa3oBaHUs
MOJIOKEH PAJl HUJeH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPHUHITUIIBI €ro
MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH Kype SIBISCTCS JIOTHYECKH
3aBEpIICHHBIM, OH COJACPKUT MaTepual U3 BCEX pasaesioB (U3MKH, BKIIIOYAET KaK
BOMPOCHI KITACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKH.

Hoesn eemepanuzayuu. B coOTBeTCTBUM € HEW MaTepuan Kypca (pusuku
o0BbeIMHEH BOKpYr (¢u3nueckux Teopud. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEANoJIaraeT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3NUYEeCKOM HAyKH, OCMBICICHHE CBS3U Pa3BUTHS
bu3uku ¢ paszBuTHeM OOIECTBA, a Takke C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTHUYECKUMU TIpoOieMamu.

Hoesa  npuxnaonou  wuanpasnennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHX IPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEIECHUSA AJIEMEHTOB
COJEpKaHUs, IMOCBSALICHHBIX HKOJOTMYECKUM MpobdjIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJOTHMM, a Takke 0O0CYXIECHHUA
po0JIeM pallOHAIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTUYECKON O€30MacCHOCTH.

CrepKHEBBIMU 3JEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OoOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu ((HopMUPOBAHHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHSI (PU3HUECKOW TEOPUH, POJIU (QYyHIAMEHTAIBHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX MPEIACTABICHUSAX O IpPUPOJE, TpaHHULAX
IPUMEHUMOCTH TEOpPUM, JUIsI OIHCAHMUS €CTECTBEHHO-HAYYHBIX SBJICHHA M
MIPOIIECCOB).

CHuCTeMHO-IesTeNbHOCTHBINM MOAXO0/A B Kypce (PU3MKH peanu3yeTcsi Mpexe
BCEro 3a CYCT OpPraHM3alMM 3KCIEPUMEHTAIBHON JESATENIbHOCTH O0YyYaroUIUXCH.
Jlnst Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BAHUE  CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX HJKCIEPUMEHTOB U JA0OpPATOPHBIX PpadoT,
KOTOpbI€ B IporpamMme mno (pusnke oO0beAHMHEHBI B OOIIMA CIUCOK YYEHUYECKHUX
MpaKTUYECKUX padoT. BbljeneHre B yKa3aHHOM IMEepeyHe JabopaTOpHBIX padoT,
IPOBOJMMBIX JUIsI KOHTPOJSI M  OLEHKHM, OCYLIECTBJISETCS YYaCTHUKAMMU
o0pa3oBaTeNpHOrO Ipolecca MCXOAs U3 OCOOCHHOCTEW IUTAHUPOBAHMUS U
ocHalleHus kabunera Qusuku. Ilpu »>TOM obOecrieunBaeTCsi  OBJAJIEHUE
OOy4YalOIIMMHUCS YMEHUSIMU MPOBOJIUTH KOCBEHHBIE HM3MEPEHHs, HCCIEIOBaHUS
3aBUCUMOCTEN (DM3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE YAEISETCS PELICHHIO PAcUYETHBIX M KayeCTBEHHBIX
3anay. Ilpu 3TOM Uil pacyeTHBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3a/layd C SBHO
3aJlaHHOM (PU3UYECKON MOJIETBIO, TO3BOJISIONINE PUMEHATh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfeia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbBIX pa3nenoB. /[ KauyeCTBEHHBIX 3aJa4 MPUOPUTETOM SBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUs (U3MYECKUX SIBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromue BbIOOpa (QU3WYECKONH MOJETN [JIi CHTyallud TPAKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepualibHO-
TEXHUYECKOMY oOecreueHnio y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeIHEro 0011ero o0pa3oBaHus JOJKEH U3y4aThCsl B yCIOBUSIX
IpeIMeTHOr0 KaOuHeTa (M3HKU WU B YCIOBHSIX HMHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuKiIa. B kaOuHere (U3UKUA OKHO OBITH
HeoOXxoauMoe J1abopaTopHOoe OOOpyAOBaHUE JUIsl BBIMIOJHEHHUS] YKa3aHHBIX B
nporpamme 1o GU3NKe YUCHHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpalluoHHOE 00OpyJ0oBaHuEe (QOpMHUpPYyeTCS B COOTBETCTBUM C
NPUHITUIIOM MHUHUMAJIBLHON JOCTaTOYHOCTH ¥ OOECIeYMBaeT TOCTAHOBKY
MEPEUUCICHHbIX B TMporpaMMme 10 (U3UKE KIIOUYEBBIX JEMOHCTpALUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICGHUA M  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopatopHoe 00OpyJIOBaHHE [JiI YUYEHUYECKUX MPAKTHUYECKUX pabdoT
dbopMupyeTCs B BUIE TEMAaTHUECKHX KOMIUIEKTOB W OOCCIICUMBAETCS B PacueTe
OJTHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHudecKhe KOMIUICKTHI
7a00paTopHOTO O0OPY/IOBAaHUS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIC LIU(PPOBBIX JTA00PATOPHUH.

OCHOBHBIMHU HENSIMH U3y4YeHUs PU3UKH B 00I1IeM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHue HHTEpeca U CTPEeMJICHHS OOYyYalOMUXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTECIUNICKTYalIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (pOopMUpOBaHUE
WCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAay4YHOrO MHUPOBO33PEHUS KaK pe3yJbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmMupoBanue yMeHHMIA OOBSICHATH SIBJICHUS C HCIIOJIB30BAaHUEM
bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpeNCTABICHUNH O POIM (PUIMKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre ATUX 1elield oOecTieunBaeTCsl PeIIeHueM CIASAYIOMNX 3a/1ad B

npolecce U3ydeHus Kypca pU3MKU Ha YPOBHE CpeIHEro 001ero oopa3oBaHus:



e nmpuoOpeTeHHEe  CUCTeMbl  3HaAaHMUM 00  0o0mwMX  (U3UYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHax,  TEOpHsX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3MKY, SIEKTPOAMHAMHUKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPODHU3UKH;

e (dopMHupoBaHWE YMEHHMH TIPUMEHATH TEOPETHUYECKHWE 3HAHUSA IS
OOBsSCHEHHUS (PU3WYECKUX SBICHUW B TIPUPOJAE M I TPUHSATHS
MPAKTHYECKUX PEUICHHUI B MOBCEAHEBHON KU3HH;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SBHO 3aJaHHON
¢usznyeckoil Monenblo, 3aJay, MOAPA3yMEBAIONINX CAaMOCTOSTEbHOE
co3anue GU3NYECKON MOENH, aIeKBAaTHON YCIOBHUSM 3a/1a4H;

e TIOHMMaHHE (U3MYECKUX OCHOB W MPHUHIUIOB JACHCTBHUS TEXHHUECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOUTYIO
cpeay;

e OBJIAJICHUE METOJaMH CAMOCTOSITEIFHOTO TUIAHUPOBAHMS W TPOBEACHUS
bU3MYEeCKUX SKCICPUMEHTOB, aHajdW3a W WHTEpNpeTanud HH(OpMAaIny,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHM /I Pa3BUTHS YMEHUHN MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wu3yuenune ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 kmacce — 68 "acoB (2 yaca B HEJIEIIO).

[Ipemyaraembiii B mporpamme 1o (U3MKE TMEpPedYeHb JA0OPAaTOPHBIX H
MPAKTUYECKUX PaldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJacT BBIOOD
npoBeNeHUsT J1a00paTOPHBIX pabdOT M OMBITOB C YYETOM WHIAMBUIYaJTbHBIX
O0COOEHHOCTEM 00yJarOIIUXCHI.



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeToAbl HAYYHOT0 MO3HAHMS

®usuka — Hayka O npupoze. HaydHnele METOAbI MO3HAHUA OKPYXKAOIIETO
mupa. Ponp dKcnepuMeHTa W TEOpUM B IIPOLECCE IIO3HAHMS IIPUPOJBI.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SBICHUN U mpoueccoB. HaydHble rumoressl.
®duszuveckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢usvku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKCHMUSI.
Cucrema otcuera. TpaekTopus.

[lepemernienne, CKOpPOCTh (CpelHSII CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepUaibHOW TOUKH, MX MPOCKIMU HA OCH CHUCTEMBbI KOOpPAHUHAT.
CroxeHune nepeMeneHnui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOpJIMHAT, CKOPOCTH, YCKOPEHHS, TyTH M IepEeMElICHUs
MaTepUaJIbHOU TOUKH OT BPEMEHHU.

CBoOosiHOE TazieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonuueintnoe  nBuxeHue. JIBWKEHHME  MAaTEpUAIbHOM  TOUYKHA MO
OKPY>KHOCTH C MOCTOSHHOW IO MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTh. [lepunon u yacrtora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W TMPAKTUUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3pekKEHHOM ITPOCTPAHCTRBE.

Habmnronenue nBrkeHus: Teiia, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO MMaICHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3ydenne HEPAaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOpPOCTH.

HccrnenoBanne COOTHOLICHHS MEXKIY NyTSIMH, MNPOMIECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHUM IMIPU PABHOYCKOPEHHOM
JBUKEHHUH C HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydenne nBUKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3yuenue nBmxeHus Tena, OpOIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipyammn  otHOocuTensbHOCTM  [anmmnes. IlepBeid  3akoH  HproToHa.
HNHepunalibHbIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropou 3akon Herotona
JUI MaTEpUAIIbHOM TOUKHU. Tpetnil 3aKkoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectu. llepBasg kKocmmuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKobxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUs U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpaiaTeIbHOE JBMKEHNE A0COTIOTHO TBEPIOTO TEa.

MOMEHT CHIJIBI OTHOCHUTENIBHO OCH BpamieHus. [limedo cuibl. YcimoBus
pPaBHOBECHSI TBEPAOTO TENA.

TexHuueckne YCTPOWCTBA M NPAKTUUECKOE NPUMEHEHUE: MOAIIMITHUKY,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKHUHE U
pPE3UMHOBOM 00pasIie, OT UX JAePOpMAaIIUH.

UccnenoBanne ycioBUM paBHOBECUS TBEPAOrO TeENa, HUMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axkonwvl coxpanenus ¢ mexaHuke

NMnynbc MarepuanbHOM TOYKM (TeNla), CUCTEMbl MAaTE€pUaIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pa6Gora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHs yIpPYro
nedhopmupoBaHHod  TpyxkuHbl. [loTeHuManeHas dSHeprus Tena  BOJM3U
ITOBEPXHOCTH 3€MJIH.

[loTeHunanbHble U HENOTEHIMaNbHbiE  cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXaHUYECKOW JHEPruu CHCTEMBI TeElL.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NMPAKTUUECKOE NMPUMEHEHHUE: BOJOMET, KOIEP,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa NOTEeHIUATLHON YHEPTUU B KWHETUYECKYIO U 00OpaTHO.

Vyenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3yuyenune abCOMOTHO HEYNPYTOro yJapa € MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIbI ¢ U3MEHEHWEM MEXaHHMYEeCKOW HHEPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiexyJisipHas GuU3NKa U TEPMOIMHAMMKA
Tema 1. Ocnoebt MoEKYNAPHO-KUHEMUYECKOU mMeopuu
OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KUHETUYECKOW TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxenue. uddysus. Xapakrep ABMKEHHUS H
B3aMMOJICMCTBUSI YaCTHUI[ BellecTBa. MoJenu CTpOCHHUSI Ta30B, KXUAKOCTEU U
TBEPJBIX TEI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [loctositHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u ee m3mepenue. lllkana Temmneparyp
Llenbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE YypaBHEHHE  MOJEKYISPHO-
KHMHETHYECKOW TEOpUU HUICAIBHOrOo ra3a. AOCOJIOTHAas TeMmIeparypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPTUM TEIUIOBOrO JBWXKEHHUS dacTtull rasza. l[llkana
temneparyp KeneBuna. ['a3oBble 3akoHBl. YpaBHeHHe MeHneneeBa—KianenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTPOMCTBA M INPAKTHYECKOE IPUMEHEHWE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELIECTBa, (poTorpaduu
MOJIEKYJI OPraHUYECKUX COECIMHEHUN.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopeinb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HAa CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHMS HUICAJIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHHU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKIY MTApaMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocrosvl mepmoouHamurku

TepMoanHaMuueckass cucteMa. BHYTpeHHsIST 3HEprus TEpMOAMHAMHUYECKON
CUCTEMBI U CIOCO0BI €€ u3MeHeHus. KonuuecTBo TemioTel U padoTa. BHyTpeHHs s
DHEPrusl  OJHOATOMHOTO  HJACAIBHOrO  ra3a. Buael  Temonepenauw:
TEIUIONTPOBOJAHOCTb, KOHBEKIIUS, U3JIy4eHHUE. Y IEJIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonndecTBO TEMI0TH IpH TEILIONEPEIaye.

[Tonsitue 00 aamabatHoM mporiecce. [lepBbiii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre TEepBOro 3aKOHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpatnMocTs po1ieccoB B IPUPOJIE.

TemnoBble  mamuHbl.  [IpuHIUNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanust sHEepruM B TEIUIOBBHIX MammmHaX. Koadduiment mnome3Horo
nerictBusl TeruioBod MamuHbl. [{ukn KapHo u ero ko3gUIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTHYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHudeckre yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEPruu Tejla MPH COBEPIIEHWU PaOOTHI: BBUICT
npoOKM W3 OYTBUIKM TIOJ JCHCTBHEM CXKAaTOTO BO3Ayxa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTeM TpeHUS (BUICOAECMOHCTPAIINS).

N3MeHeHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tella P TeIulonepeiaye.

OnpiIT 1Mo aauabaTHOMY pAaCHIMPEHUI0 BO3ayxa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATEIIsI BHYTPEHHETO CTOpaHHs, peaKTHBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1ab6opamopHvie pabonuvl

N3mepenune yaeapHOM TEeMI0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoewvie nepexoonl

[Tapoobpa3oBanue u KoHjeHcarus. Vcmapenne u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BJIAXKHOCTh BO3ayxa. HachlllleHHBINM mMmap. YjenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHHUS.

TBepnoe Teno. Kpucramnuyeckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKunakue kpuctamwibl. CoBpeMeHHblIE MaTepuaiibl. llnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasoOB, B
TOM YHCJIE HAaHOMATEPHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JleMOHCTpalust KpUCTaJIOB.

Vuenuuecxuii sxcnepumenm, 1abopamopHvie pabomuol

N3mepeHne 0OTHOCUTEIBLHOMN BIAXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DJIeKTpU3alusl Tel. OJEKTpUYeCKUM 3apsan. JlBa Buaa SIEKTPUUECKUX
3apsAa0B. IIpOBOJHUKH, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIN 3JIEKTpUYECKUN 3apsI.
DnekTpudeckoe nosie. HarpsskeHHOCTh 3JEKTpUYeCcKOro noJid. [IpuHnun



CYyNEPHO3ULUNA DNEKTPUUYECKUX Moyei. JIMHUM HaNpsyKEHHOCTH JJIEKTPUYECKOTO
OIS,

PaGora cun  anekrpoctatudeckoro mons. [lorennuman.  PasHocTh
NOTEHUUAIOB. [IpOBOJHUMKM W JUANEKTPUKU B OBJIEKTPOCTATHUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULAEMOCTb.

OnekTpoeMkocTb. KonaeHcaTtop. DIeKTPOEMKOCTh MJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

TexHuyeckre yCTpOHMCTBA M NPAKTHUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATHYECKash 3allluTa, 3a3€MJICHHE DJJIEKTPONpHOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AIIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[TpoBOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTAaTUYECKAs! 3a1UTA.

JIMAAEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJH
MJIACTHH, PACCTOSHUS MEXAY HUMH U TUDJICKTPUYECKON MTPOHUIIAEMOCTH.

DHeprusi 3apsiKEHHOT0 KOHACHCATOpA.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

N3MepeHune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Hcrounuku Toka. Cuina toka. [locTOSHHBIN TOK.

Hanpspxkenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YJIEIbHOE COIMPOTUBIICHUE BEIECTRA.
[TocnenoBaTensHOE, MapaeIbHOE, CMEIIIAHHOE COCIMHEHUE MPOBOTHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MoImHOCTB
ANEKTPUUYECKOTO TOKA.

DNEeKTPOJBHXKYIAs CUJla U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma 17151 TOJTHOM (3aMKHYTOM ) AJieKTpruyecKoi nenu. Kopotkoe 3aMbIKaHuE.

OJIEKTpOHHAsT ~ MPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKkTpuYecKnuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBOIHUKHY. CoOctBeHHass U MpUMECHasi  MPOBOJUMOCTh
noTynpoBoaHUKOB. CBoMCTBA P—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B  pacTBoOpax U  pacijiaBax  3JIEKTPOJIMUTOB.
DNEKTpOIUTUYECKAs! AUCCOIUALUS. DIEKTPOJIU3.



OnexkTpudyeckuid TOK B raszax. CamMOCTOATENBHBIM M HECAMOCTOSTEIBbHBIN
paspsa. Monnus. [1na3zma.

TexHUYecKue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIEepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OAJIEKTPOHArpeBaTENIbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, TOTYTPOBOTHUKOBBIN O/, TaTbBAaHHUKA.

Jlemoncmpayuu

N3mepenue cuibpl TOKa U HalPsSDKECHMUSL.

3aBUCUMOCTh CONPOTUBIICHUS UMWIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI,
IUIOLIAH TONEPEYHOT0 CEUEHHS U MaTepuaa.

CMmelaHHOe COeTMHEHNE TPOBOIHUKOB.

[Ipsamoe w3MepeHHe DSIEKTPOABHXKYIIEH cuibl. KopoTkoe 3aMbIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSIS NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHnue cMEIaHHOrO0 COEAMHEHUS PE3UCTOPOB.

N3mepenne IeKTPOABMKYIIEH CHJIBI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaOnronenue anexkrposusza.

MexnpeaMeTHbIe CBSA3H

Nzyuenne kypca gusuku 6a3oBoro ypoBHs B 10 kiacce OCYLIECTBISIETCS C
YY4E€TOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSA3€M C KypcaMud MaTE€MAaTHKH,
OMOJIOTMU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C HW3YYEHHMEM METOJIOB HAy4YHOTO
NO3HAHUS: SIBJIEHUE, Hay4dHbIH (akT, rumotesa, (u3nyeckas BeIWYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelleHHE CUCTEMbl YpaBHEHUW, JHHEHHas (QyHKUUA,
napa6ona, runep6osia, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CJI0)KEHHE BEKTOPOB.

Buonocus: mexaHndeckoe JBIKEHUE B KHBOW mpupojae, Auddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJl, KUIAKOCTEN U



ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAJJIOB, 3JEKTPOJUTUYECKAS] JUCCOLMAINSA,
rajbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUe IBUKEHUU C HMCIOJIb30BAaHUEM MEXAHHU3MOB,
y4€T TPEHUS B TEXHUKE, MNOAIIMIHUKH, WCIOJIb30BAHHE 3aKOHA COXPAaHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JpYrue), JABUTATENb BHYTPEHHETO
cropanusi, napoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHUS] COBPEMEHHBIX MATEpHaJOB, B TOM YHCJIE HAaHOMATEpPHUAJOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3allliTa, 3a3eMJIEHHE JJIEKTPOnpuOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AJIEKTPOHArpeBaTEIbHbBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Pasznen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[locrossHHBIE ~ MarHWTHL.  B3anMmonencTBME  IMOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bekrop MarHuTHOM wuWHAYKOMH. [IpuHIMD cynepnosuunu
MAarHuTHBIX NOJieW. JIMHMM MarHUTHOM MHAYKUMU. KapTWHA JNMHUKA MAarHuTHOM
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 1mOJI€ NPOBOJHMKA ¢ TOKOM. KapThHa nMHUN WHAYKIUH
MAarHiTHOTO TOJISI JUIMHHOTO MPSMOT0 IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOIO
IIPOBOJHMUKA, KaTyIKHA ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuna Ammnepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJIeHUE. [[BUKEHHUE 3apsKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiel Jlopenua.

SBneHHE DNEKTPOMArHMTHOM HMHAYKUOMU. [IOTOK BeKkTOpa MAarHUTHOU
UHAYKOUU. OJEKTPOABMXKYLIAs CUJa HWHAYKIUU. 33aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapazes.

BuxpeBoe nanexrtpuueckoe Imosie. OJEKTPOABWXKYINAs CHJIA WHAYKLIAH B
MIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NuaykTUBHOCTH. SIBIEHME CaMOMHIOYKIMH. OJIEKTPOABIKYIIAS  Cuia
CaMOWHIYKLIMH.

DHeprust MAarHUTHOTO MO KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: TMOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOIABUraTEllb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS [1E€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMA MarHUTHOTO TIOJISI.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHOW MHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JICKTPOJBIKYIIEH CUIIBI UHAYKIIUA OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBrIeHME CAaMOUHIYKIIUY.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue 1erCTBUSA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOW MHTYKIIHH.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHummusle Koaeoanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuoxa, wactora, amrmmTyaa u (asa KoraeOaHHA.
[IpyvHHBIN MasATHUK. MareMaTU4eCKU MasATHUK. Y PaBHEHHE TAPMOHUYECKUX
kosebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbuplii KOHTYp. CBOOOJHBIE D3JIEKTPOMAarHUTHBIE KOJI€OaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYECKUMH W
AJIEKTPOMArHUTHBIMU KosieOanusiMu. Dopmyna Tomcona. 3aKOH COXpaHEHHUS
HHEPTUU B UJCATHHOM KOJIeOATEIHHOM KOHTYDE.

[Ipencrapienue o 3aryxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyXI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

ITepemennbiii  Tok. CHHYCOMJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYHOE€ W JCHUCTBYIOIIEE 3HAYECHHE CHIIBI TOKa M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE BIEKTPUUECKOM
DHEPIUM. DKOJIOTUYECKUE PUCKU IPU MPOU3BOJACTBE IEKTpod3Hepruu. Kynbrypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: JJIEKTPUYECKUI
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJeOATENbHONW CHUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MasTHHK).



Hab6nronenue 3aTyxaromux KoiaeOaHui.

HccnenoBanne CBOMCTB BBIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuunmiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu moCnenOBaTENbHOM COEAWHEHHM PE3UCTOpA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopeinb TMHUH 3JEKTPONepeaadH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

HccnegoBanue 3aBUCMMOCTH NEPUOJA MAJBIX KOJIEOAHUHM Ipy3a HA HUTU OT
JUIMHBI HUTH U MaccChl Tpy3a.

HccnegoBanue mNEpeMEHHOr0 TOKa B LENH M3  [OCJIEI0BATEIbHO
COEJIMHECHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHunHble 60IHbL

Mexanuueckrne BOJIHBI, YCIOBHSL pacnpoctpadenus. llepuon. CxopocTh
pacrpocTpaHeHuss W JJuHAa BoOJHBL llomepedHble W MPOJOJBHBIE BOJIHBL.
HNuTtepdpepenius u nupakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIYYEHUS AJEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)KE€HWE, MPETOMIICHHUE, TOJIApu3anus, Tudpakiys,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [[prMeHEHHE AIEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIIBI pagnuOCBsI3U U TeleBUAcHUA. Panronokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckre yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIAULMHE, pajap,
paguoONPUEMHUK, TEIEBU30p, aHTeHHA, Teseon, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M PeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennn u qudpakiui MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsizu TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYION H
4acTOTOM KOJeOaHUM.



HccnepoBanre  CBOMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpa)KeHue,
pesoMIIeHUE, ONIApu3anus, AMpakuus, uHTepdepeHITus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. IIpsmonuHeliHOE pacnpoCTpaHEHHE CBeTa B
OJHOpOJIHOM cpene. JIyu cBeta. ToueuHbIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHne n3o0pakeHud B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. CloxHbI cocTaB 6enoro ceta. LIBerT.

CobOuparouie u pacceuBaromve JnH3bl. ToHkass nmH3a. DokycHOe
paccTosTHUE W ONTHYecKas cuiia TOHKOW JMH3BL. [locTpoeHne m3o0pakeHud B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBusi HaOMONEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEpP(EpPEHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuusa cBera. JudpakimoHHas pemieTka. YCJIOBUE HaOII0ICHUS
[JIaBHBIX ~ MAaKCUMyMOB TMpW  TMaJICHUM MOHOXpPOMAaTUYECKOTO CBeTa Ha
TU(PAKIIMOHHYIO PEIICTKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpONCTBa U MPAKTHUECKOE MPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEUICTKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETa.
OnTuyeckue npuOOpBHI.

[TomHOE BHyTpEHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUH B JTMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenue natepdepeHnm crera.

Habmronenue nudpakiyu ceera.

Habmronenue nucrnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydyenue cnekTpa ¢ MOMOIIbI0 JUGPAKIIMOHHON PEHIETKH.

HaGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue nokasaresns NpeJoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crieNAIbHON TEOPUH OTHOCUTEIBLHOCTH
I'paHuubl  NPUMEHUMOCTHM  KJIACCHUYECKOW  MexaHuku.  Iloctymnartsl
CIICLIMAJIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIbHOCTH DWHINTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpALLEHUE
JUTUHBI.
DHeprus 1 UMITYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13b MaccChI ¢ BHGPFI/Ieﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ YaCTHUIIBI. 3H€pI‘I/IH
ITIOKOAI.

Pasznen 7. KBantoBasi puszuka
Tema 1. Dnemenmul Kéanmoeoi ONMUKU
®oronbl. Dopmy:a [lnanka cBsi3u s3HEPrUM GOTOHA C €T0 YACTOTOU. DHEPrus
Y UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue orordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dororddekra. YpaBHenue DiHIITENHHA A1 Porodddekra. «KpacHas rpaHunar

dboTorddexra.

JlaBnenue cBera. OnmwiTel I1. H. JIebenena.

XHUMH4YECKOe IeHCTBHE CBETA.

Texnuueckue yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTYMK, CoTHEYHAsi 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHelTHEro GpoTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHio o -4acTHIIL.
[Imanerapnas mognenb aroma. Ilocrymarsl bopa. M3nmyueHwe u morjiouieHue
(GOTOHOB MpU TEpexoje aToMa C OJHOTO YpPOBHS JHEPruuM Ha Apyrou. Bumw
criekTpoB. CIIEKTp YpOBHEW 3HEPTUM aTOMa BOJAOPOA.

BonnoBele cBoiicTBa yactul. Bonnel ae bpounsa. KopnyckynsspHO-BOITHOBOU
JyaJIu3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuueckrue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHME: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Monens onsita Pesepdopra.

OnpeneneHre JJIMHBI BOJIHBI JIa3epa.

Habmoienne nmHeRvaThIX CIeKTPOB U3ITyUEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Ha6nronenue muHeHyaToro CeKTpa.

Tema 3. Amomuoe a0po

DKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pe3epdopna  mno  ompenesieHHI0  cocTaBa
panuoakTuBHOrO u3nydeHusa. CBoiictBa anbda-, Oera-, TaMMa-U3Ty4YEHUS.
Binsinue paain0aKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe MpoTOHAa W HelTpoHa. HykinonHas mopens snpa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Tormsl.

Anbda-pacnan. OJIEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnazg. [‘amma-
U3IIydeHHE. 3aKOH PaJIMOAaKTUBHOTO pacIaja.

DHeprus cBA3M HYKJIOHOB B sipe. AaepHble cuiibl. Jledekt maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sIEp.

SAnepusbiit peakrop. TepmosnepHsiii cuntes. [IpobiemMbl U MEePCHIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUUECKUE ACIIEKThI SIACPHON SJHEPTETUKH.

OneMeHTapHble YaCcTULBL. OTKPBITHE O3UTPOHA.

Mertonabl HaOJIOIEHUS U PETUCTPALIMN JIIEMEHTAPHBIX YaCTHULI.

@yH1laMEeHTalIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO PU3NUeCKOl KapTUHBI MUpA.

TexHuyeckue yCcTporucTBa M MPAKTUYECKOE MPUMEHEHHUE: TO3UMETpP, Kamepa
Buinbcona, siiepHbIit peakTop, aToMHas bomoa.

Jlemoncmpayuu

CUYeTurnK MOHU3HUPYIOIINX YaCTHLL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomwl

WccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Pa3nes 8. JiieMeHThI aCTPOHOMUHM U ACTPOPU3NKH

Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Be3gHoro Heba. Co3Be3naus, sSipKUe 3BE3/bl, IUIAHETHI, UX BUIUMOE
JIBOKEHHUE.

Comnneunas cucrema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruy CoJIHIIA M 3BE3I.
3B€3/Ib, X OCHOBHBIC XapaKTEPUCTUKU. [[harpamMma «CHEKTpajbHBIM Kiacc —
CBETHUMOCTE». 3BE3IbI TJIABHOHM ITOCIIENOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHMOCTbB» JIJISI 3B€3]1 TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEe cTpoeHue



3Be311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U »Boitounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii I[Tyte — Hama ["amaktuka. Ilonokenue u nBuxenune CoJiHIIAa B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky v kBazapbl. UEpHBIE ABIPHI B sSapax
rajgaKkTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa006ma. Paz0eranve rajiakTuk.
Teopus bonpmoro B3psiBa. PennkroBoe usiyueHue.

Macmrabnas ctpyktypa Beenennoit. MerarajnakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmoienust HEeBOOPYKEHHBIM TJIa30M C MCIOJB30BaHUEM KOMIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENICHUs MOJ0KEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311si CeBEpHOro MOMyIIapus U IPKUE 3BE3/IbI.

Ha6nronenus B teneckon Jlynsl, muianer, Muneunoro Ilytu.

O0o0maroniee MOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHM B SKOHOMMYECKOH, TEXHOJIOTHYECKOH,
COLIMAJIbHON M ATHYECKON cepax AesITeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOU KapTHHE MUPA, poib (PU3UUECKON TEOpun
B (OpPMHUPOBAHMM TMPEACTABICHUN O (QU3NYECKOW KapTUHE MHUpPA, MECTO
(bu3MYECcKO KapTUHBI MUpPA B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MAaTEMAaTHKH,
Ouonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nouamusi, CBSI3aHHBIE C HW3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUA: SIBIEHWE, HAay4YHbIM (haKT, TUIOTEe3a, (u3nuecKkas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHWE CHCTEMBl YpPaBHEHUW, TPUTOHOMETPUYECKUE
(GyHKUHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI M UX IIPOCKLMM HAa OCU KOOPIMHAT, CIIOKEHHUE BEKTOPOB,
IPOU3BOJHBIC D3JEMEHTAPHBIX (YHKIUH, TPU3HAKU MOA0OHS TpPEyroJIbHHUKOB,
ompeiesIeHHe UIONIaAH TUIOCKUX GUryp u oobemMa Tel.

buonocusa: »nekTpuueckue SBICHUS B JKMBOW Mpupoje, KoseOaTenbHbIe
JIBVKEHUS B )KMBOM NMPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, NCUCTBUE
paualiy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKAs] CTPYKTYypa TBEPABIX
T€Jd, MEXaHW3Mbl O00pa30BaHUSl KPUCTAIMYECKOW PEIICTKH, CIEeKTPaTIbHbIN
aHau3.



l'eocpaghus: MarHWTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYA,
dhoTOCHEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUH.

Texnonocus: JMHUM DJIEKTPOIEpENad, TEHEpaTop IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAs I€4Yb, pajnap, pPaguolPUEMHHUK, TEJIEBU30DP,
anTtenHa, tenedon, CBYU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEIJHEI'O OBILIET'O OBPA3OBAHU A

OcBoenne ydeOHOro mnpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIero
oOpa3oBanus (06a30BbI YPOBEHB) JOIKHO OOECTICUNUTH JOCTIKEHUE CIIEIYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUSI Y4eOHOro npeamera «Pu3nka» JOIKHBI
OTpaXkaTb TOTOBHOCTb M CIHOCOOHOCTh OOYYarolIUXCA PYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH MO3MLMENH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX
OpUEHTALIUM, T[O3UTUBHBIX BHYTPEHHHUX  YOEXJEHMH, COOTBETCTBYIOIIMX
TPaJULUOHHBIM LEHHOCTSAM POCCHUMCKOrOo OOIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA Y ONBITA AEATEIBHOCTH B IIPOLIECCE PEAIM3ALNH OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00yUYaIOLIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

NPUHATUE  TPAJUUMOHHBIX  OONICYENIOBEYECKUX TIyMAHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TIPAKITAHCKOIO
o011ecTBa, yyacTBOBaTh B CaMOYIIpaBJI€HUU B 00pa30BaTeNIbHOM OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLIMAIIBHBIMU UHCTUTYTaMU B COOTBETCTBHH C
X QYHKIMSMU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOU NESITENBHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTHU3MA;

LICHHOCTHOE OTHOULIEHUE K I'OCYJapCTBEHHBIM CHMBOJIAM, AOCTHKCHUSAM
POCCHIMCKUX YUCHBIX B 00J1aCTH (PU3HKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTHUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESITETbHOCTH YUYCHOIO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUNBOTO OyAyIIEro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYAsA 3CTETUKY HAYYHOIO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;



5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpEC K Pa3nuyHbiM chepaMm MNpodecCHOHANBHON NeATeIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oynymei mpodeccuu u peaaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUI0 U CaMOOOpa30BaHHIO B 00JaCTH
(bu3MKYN Ha TPOTSHKEHUH BCEU KU3HU;

6) 7K0JI0rHYecKOro BOCHUTAHMA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpbI, OCO3HAHUE TJI00aTBHOIO
XapakTepa 3KOJOTHIECKHUX MPo0OIieM;

MJIAHUPOBAHUE U OCYUIECTBIICHHUE ICUCTBUI B OKPYXAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHE OMNbITAa JEATEIBHOCTH 3KOJOTMYECKOW HAlpaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKHU;

OCO3HaHUE LEHHOCTUM HAYYHOM JEATENBHOCTH, TOTOBHOCTH B IIpOLIECCE
U3yd4eHUs  (PU3UKU  OCYHIECTBIIATH IMPOEKTHYIO U HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh NHANBUIYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbI€e HeiiCTBUS
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITCIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU ACATEIBbHOCTH, 33JaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTHKCHMUS
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  pacCMaTpPUBAEMbIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIaH pelIeHUs] MPoOJieMbl C YYETOM aHajiu3a WMEIOLIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1IE€JISIM, OLIEHUBATh PUCKH MOCJIEICTBUMN JICSITEIbHOCTH;
KOOPJAVUHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciegoBaTe/IbCKHeE AeHCTBUS .
BJIAJIETh HAYYHON TEPMHUHOJIOTUEN, KIIFOYEBBIMU MTOHIATUSAMHU U METOAAMHU
bu3nuecKoil HayKu;



BJIa/IETh HABBIKAMU y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESTENbHOCTU
B o0ylactu (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB peIIeHUs 3aaad (PU3NYECKOTO COACpPKAHUS, MPUMEHCHUIO DPa3TMIHBIX
METO/IOB ITO3HAHHS,

BJIQJCTh BHJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TPEOOPA30BAHUI0O W TPUMEHECHHUIO B PA3JIMYHBIX yUeOHBIX
CUTYalUsIX, B TOM YHUCJIE MPU CO3JJaHUU YYEOHBIX IPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpoOBaTh 3ajlady,
BBIJIBUTATh THUIIOTE3y ©¢ PEIICHUS, HAaXOIUTh apTyMEHTHI I JOKa3aTelhCTBA
CBOMX YTBEPKIICHHI, 3a/1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJIe pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEATEILHOCTH, B TOM YHCIIE TIPU U3yYEHUN QUBUKU;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYyI0 00JacTh
KU3HENIEITeIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTrHHATIBHBIC TTIOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIONINEe aThTCPHATUBHBIC PEIICHHMS.

Pabora c undgopmanmei:

BJIQJICTh HABBIKAMHU TIOJIYYCHHS HWH(POpMAUH (PU3NICCKOTO COMCPIKAHUS W3
WCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITCIBHO OCYIIECTBIISATH IIOMCK, aHAJIN3,
CHUCTEMATHU3AIMI0 W HMHTEPIPETAlui0 WHGOPMAIIUU Pa3IUnIHBIX BHUAOB U (popMm
MPE/ICTABIICHNUS,;

OIICHMBATH JIOCTOBEPHOCTHh MH(OpPMAITHH;

UCIIOJIb30BaTh  CPEACTBA  HMH(DOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3aIMOHHBIX
3a/lad ¢ COOMIOJIeHHeM TpeOOBaHUN HSPrOHOMHKH, TEXHUKH OE€30MacCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX H JTHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

co371aBaTh TEKCTHl (DU3MUECKOTO COJEPKaHMsS B Pa3IUYHbIX (opmartax ¢
Y4E¢TOM Ha3zHAYCHUS MHPOPMAIIUU U TIEJICBOM ayIUTOPHH, BEIOMpAst ONITUMAJIbHYIO
dbopMy TIpeICTaBIICHUS W BH3yaJIH3alIiH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYIIECTBJISITh OOIIEHWEe Ha Yypokax (U3UKM HW BO  BHE-YPOUYHOU
NEATEIbHOCTH;



pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMSr4athb
KOH(JIUKTBL;

Pa3BEPHYTO MU JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

MMOHUMAaTh U MUCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHJIHMBHUYaJbHOU
padoThI;

BBIOMPATh TEMAaTUKy W METOIbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

OPUHUMATh I1I€IM COBMECTHOW  JIEATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPAUMHUPOBATh JIEUCTBUSA MO €€ JOCTHXKCHHUIO: COCTAaBISATh IUIAH JACHCTBHIA,
pacupenessaiTb poiad € YYETOM MHEHHMH YYaCTHHKOB, OOCYKIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOEr0 BKJAJAa W KAXKIOrO0 y4YaCTHHKA KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TIPOEKThI, OLEHWUBATh WUJAECH C TMO3ULIHUH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIIUSIX, TPOSABIISTH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC 1eCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENIbHYIO AESITENLHOCTh B 00IacTU
GU3MKK ¥ AaCTPOHOMHH, BBIABISATH NPOOJIEMBbI, CTaBUThb MU (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSTEJIBHO COCTAaBJIATh IJIAaH PEUIEHUS PACUYCTHBIX W KAaYECTBEHHBIX
3a]a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YYETOM HMEIOLUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

paciipsaTh paMKU y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IPEINOuYTeHU;

JieaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pELICHMUE;

OLICHUBATh MPUOOPETCHHBIHN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYIULIMU B 00JIacTu
($u3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTE/IEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th  HABBIKAMM  IO3HABATEJIbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUM;



MCIIOJIB30BaTh MPUEMBI pedIIEKCHH JIJIsT OICHKH CHTYallid, BEIOOpA BEPHOTO
pEIICHMS,;

YMETh OIICHUBATh PUCKU W CBOCBPEMCHHO NMPHHUMATh PEIICHHS 10 HUX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TMPH aHaIW3e pPe3yIbTaToB
JeSTCIIbHOCTH,

IPUHUMATH CeOsl, TOHUMAas CBOM HEJOCTATKH M JOCTOUHCTBA,

MPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TMPU aHaIW3e pPe3yJbTaTOB
JeSTCIIbHOCTH,

IPU3HABATh CBOC IIPABO M MPABO JIPYTUX Ha OLNTHOKH.

B mporecce moCTHKEHHSI THYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI
no ¢u3MKe ISl YPOBHS CpPEAHEro OOIIero oOpa3oBaHHS y OOyYaroIIUXCs
COBEPIIICHCTBYETCS SMOITMOHAILHBIN UHTEJIICKT, MIPEAIOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOS AMOITMOHAIEHOE
COCTOSIHUE, BUJETh HAIIPaBJICHHUS Pa3BUTH COOCTBEHHOM 3MOIIMOHAIBHOM c(ephl,
OBITh YBEPCHHBIM B ceOe€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE IPUHUMAThH
OTBETCTBEHHOCTh 32 CBO¢ TIOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
HYMOIMOHAIEHBIM H3MEHEHHUSIM | TIPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIFOYAIOIIECH CTPEMIICHHE K JOCTHKCHHIO LIEIIH U
yCcrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKIFOYAOIIECH CITOCOOHOCTh MOHUMATh AYMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHWH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJIBLHBIX HABBIKOB, BKIIFOYAIOIIHUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHHS
C IPYTUMU JIIOJIbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC M pa3pemiaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy o6yuenuss B 10 kiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh HA TMpUMEpax poiib U MecTo (GU3UKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B IPAKTAUYECKOMN AEATEIBHOCTHU JIFOJIEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3NUECKUX MOJIEIeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TEIIO,
UJ€aJbHbIN ra3, MOJEIN CTPOEHUS Ta30B, KUAKOCTEH M TBEPJbIX TEJ, TOUCUHbBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;



pacrno3HaBaTh (pU3NUECKUE SIBICHUS (IIPOLECCHI) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOPUM CTPOECHHUS BELIECTBA U
DNEKTPOAUHAMUKHU:  PABHOMEPHOE W  PABHOYCKOPEHHOE  IPSAMOJMHEUHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE TeNd, JBIKEHUE IO OKPYKHOCTH, HHEpIus,
B3auMoZeicTBre Tel, AU y3usi, OpOyHOBCKOE JBUKEHHUE, CTPOCHUE >KUIKOCTEH
Y TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJ NPU HArpeBaHUU (OXJIAXIEHNUN ), TETFIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJECHCALWs, IUIABICHUE, KPUCTAUIM3alus, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, [OBBILICHHUE JABJICHUA Ta3a IIPU €r0 HarpEeBaHUU B 3aKPBITOM
COCylle, CBsA3b MEXIy IapameTrpaMud COCTOSIHHMS Trasa B H30Ipolieccax,
JJIEKTpU3aLus Tell, B3aUMOICHCTBUE 3apsA10B;

ONUCHIBATh MEXAHWYECKOE JIBHKEHUE, UCHOJb3ys (U3MUECKHUE BEIUYMHBI:
KOOpAHHATa, IIyTh, MEPEMEIICHUE, CKOPOCTb, YCKOpPEHUE, Macca Teila, CHUlla,
VMMIIYJIbC T€Jla, KUHETUYECKash dHEPrus, MOTCHUHUAIbHAs JHEPIrus, MEeXaHU4ecKas
paboTa, MexaHW4YecKass MOIIHOCTh; MPU OINHCAHWM IPABWIBHO TPAKTOBATh
($u3NYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHMsS] U E€AUHMIIBI,
HaXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIUYUHY C JPYTHMMHU
BEJINYNHAMM;

ONMCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHUSA,
UCIIONIb3Yysl (DU3MYECKHE BEJIHMYMHBL: [JABJIEHUE Trasza, TEeMIeparypa, CpeaHss
KUHETUYECKash DHEPrus XaOTUUYECKOI0 JIBUIKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHASL
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTH, BHYTPEHHssSI »Heprus, paboTa rasa,
KOA(p(GUIUMEHT IMOJIE3HOTO JEWUCTBUS TEIJIOBOTO JBUTATENs; IPU  ONUCAHUU
NpaBUIBHO TPaKkTOBaTh (DU3UUYECKUH CMBICI HCHOJIB3YEMbIX BEJIMYMH, UX
00O3HaYeHUsT W E€AUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMU BEIMUUHAM;

OIMCBIBATh U3YYCHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKUE
sBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL AJIEKTPUUYECKUI 3aps,
IIEKTPUYECKOE I0JI€, HAIPSHKEHHOCTD T0JIsI, OTEHUHAJ, Pa3HOCTh MOTEHIIUAJIOB;
IpU ONHCAHUM TPABWIBHO TPAKTOBATh (PU3UUECKUH CMBICI HMCHOJIb3YEMBIX
BEJIMYMH, MX OO0O3HAUYEeHHS M EAWHMIIBL, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIME
JaHHYIO (PU3MYECKYIO BETUUMHY C IPYTUMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKUE MPOLIECCHl U SABJICHUS, HCIONb3Ys (pU3nUecKue
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXpaHECHUsT MEXAHWYECKOM OJHEpPruu, 3aKOH COXPAaHEHUs HMILYJIbCa,
MPUHLHN CYNEPHO3ULIHUNA CHUJ, NPUHUMWII PABHONPABUS WHEPUUAIBHBIX CHCTEM
OTCUYETa, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, TAa30BBIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKOW DHEPIUU TEIUIOBOIO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaaa, 3akoH KyJnoHa, mpu 3TOM pa3iinyarh CIOBECHYIO



(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TpaHMIIbI,
001acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC€ MPUHIMUIBI JCHCTBUS MAaIIUH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOTO HCIOIb30BaHUS B
MMOBCEHEBHOM JKU3HH;

BBITIOJHATh OKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHMI, MPU 3TOM
dbopmynupoBarh TpoOiemy/3agadyy M THUIOTE3Y Y4YeOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0O0pYyIOBaHMS, MPOBOAUTH OMBIT U
(GbOopMyIMpPOBAThH BHIBOIBI,

OCYIIECTBIISITH MPSMbIC U KOCBEHHBIC H3MEPEHUS (PU3HMUECKUX BETUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HUCHOJIb30BaTh H3BECTHBIE
METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNUI;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUH, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpOBATh PE3yJIbTATHl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYHH B
BU/JIE TA0JIUII U TPaUKOB, A€NIaTh BHIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
paMKax y4eOHOIro OSKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM W MPOEKTHOU
NEATEIbHOCTH C HCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1a0OPATOPHOTO
000opy1I0BaHUS;

pemarh pacueTHhIE 3aJadyd C SBHO 3aJaHHOW (PU3WYECKOW MOJIEINbIO,
UCHOJNB3YS (PHU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUECKUE BEIUYHUHBI U (HOPMYIIbI,
HEOOXOAMMBbIE NJIsi €€ PEIICHHs, MPOBOJUTh PAaCUCThl U OLEHUBATH PEATBHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 33/1a4u: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXKIAECHUN C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sIBICHUS;

UCIIOJIb30BaTh  NpPHU  PEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAITMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUN
Y TIPEJICTABJICHUS] YICOHOW M HAyYHO-TIOMYJISIPHOU WH(OpMAIuu, MOTy4eHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

PUBOJUTH TPUMEPHI BKIIaJa POCCUICKUX U 3apyOEIKHBIX YUCHBIX-(U3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE NPOLECCOB OKPYXKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKHU W TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUA MO (U3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieyeHust 0€30MacHOCTH IpU 00pallleHuu ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMM, NIl COXPAHEHUS 3OPOBbSI U COOJIIOJICHUSI HOPM 3KOJOTHMYECKOTrO
MOBEACHUS B OKPYXKAIOLIEH CpEIE;

paboTatb B TpYIIE C BHIIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PpabOTy TPYIIbl, PalUOHAIBHO paACHpPEACNiATh OO0S3aHHOCTU U
MJIAHUPOBATH JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXJJOTO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOIIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3UKU B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJCH, LEIOCTHOCTh M E€IUHCTBO
bu3HYecKoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHHUK CBETA, sJICpHAs
MOJIEIb aTOMa, HYKJIOHHAasi MOJIEJIb aTOMHOTO Sipa MPU PEHICHUH (PU3UUYECKUX
3a1ay;

pacno3HaBath (pU3MUYECKHUE SBJICHUS (IIPOLIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU W KBAHTOBOM (DU3UKU: DJIEKTPUUECKAsi IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHuTHas WHIYKLMS, JEWCTBUE MAarHUTHOTO TOJiA Ha
MPOBOJAHUK C TOKOM U JIBHKYIIMMCS 3apsij, SJICKTPOMAarHUTHbIC KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE paclpOCTPAaHEHUE CBETA, OTpaXEHUe, MPETOMIIEHUE,
uHTephepeHus, audpakmus ¢ TOJSIpU3aIMs  CBETa, JUCIEPCUS  CBETa,
dbotoanekTpudeckuit 3Qhext (hoTodrddexT), CBeTOBOE JaBlIeHUE, BO3HUKHOBEHUE
JUHENYaToro CrHeKkTpa aromMa BOAOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BeIIeCTBAa (JIEKTPUUECKHE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  PA3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBIICHUS (MPOIECCHl), MCMOJIb3Ys (U3UYECKUE BEIUYUHBI:
ANEKTPUYECKUI 3apsifi, CHJIa TOKa, AJEKTPUUYECKOE HAIpPSHKEHHUE, AJIEKTPUYECKOEe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIUST MarHUTHOrO MoJisA, cuwia Awmmepa, cuia JlopeHua, WHAYKTUBHOCTD
KaTYIIIKU, SHEPTys JJIEKTPUUECKOTO M MarHUTHOTO TOJICHM, Mepuoj] M YacTroTa
KojeOaHuii B KoieOaTenTbHOM KOHTYpe, 3apsl M CWila TOoKa B IMpoliecce
rapMOHMYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKycHOE paccTOsHUE |
ONTHYECKasl CWJIA JIMH3BI, TIPH OMHCAHWUU TPABIIBHO TPAKTOBATh (PU3UUECKHIA
CMBICII HCIIONB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W €IUHUIIBI, YKa3bIBaTb
dbopMyIbl, CBSI3bIBAIOIIME JAaHHYIHO (U3UYECKYIHO) BEJIUYUHY C JPYTUMH
BEJIMYMHAMU;



ONMKCHIBATh M3YyUYEHHbIE KBAHTOBBIE SIBICHUS W MPOLECCHI, HCIOIb3YS
bu3NYecKue BEJIMYHUHBI: CKOPOCTh DJJEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJbC (OTOHA, IEPUOJ TTOIypacaaa, SHEPTUs CBSI3H
aTOMHBIX S7Ep, TPU ONHUCAHWHM TIPABWIBHO TPAKTOBATh (U3UYCCKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OO0O3HAUYECHHUs] U EIUHUIBI, YKa3blBaTh (HOpPMYIIbI,
CBS3BIBAIOLIUE JIaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEJIMYHHAMM,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BEITMYHUHBI;

aHATM3UPOBaTh (PU3MUECKHUE TPOIECCHl M SBICHUS, WCIONB3Ys (DU3NYECKUe
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIEKTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OiHIITeHHa s (hoTodddekra,
3aKOH COXPAHEHUs JHEPruM, 3aKOH COXPAHECHHS HMITYJIbCa, 3aKOH COXPAaHCHHS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUsS MAacCOBOTO 4HMCIa, OCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTU4YeCKO€ BBIPAKEHHE U YCIOBUSA (TpaHMIIbl, 00JIACTH)
MPUMEHUMOCTH;

OTIpeIeNATh HAIpaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS MPOBOTHHUKA
C TOKOM, cuJIbl AMniepa u cuiibl JlopeHiia;

CTPOUTh W ONHUCHIBATH HM300pAKEHHUE, CO3J]aBAEMOE IUIOCKUM 3EPKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI MO HCCIEAOBAHHUIO (PU3UYECKUX SIBJICHUN U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: TpPU ITOM
dbopmynupoBaTh MpoOieMy/3ajady ¢ TUNOTE3y YYEOHOro  AKCIEPUMEHTAa,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0O0pYy/IOBaHUS, MPOBOAWTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS] (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS U UCMOJb30BaTh W3BECTHHIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEJIWYUH C HUCIOJIb30BAaHUEM
OPSAMBIX HM3MEPEHUMN: MpPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHJE TAOJHUIl H
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cobJiroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUMN B
paMKax y4eOHOro OHKCIEpPUMEHTa, Y4YEOHO-HCCIIEAOBATEICKOW UM MPOCKTHOU
JESATETLHOCTH C HCTOJIB30BAaHUEM H3MEPUTEITBHBIX YCTPOWCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemiaTth pacueTHhIC 3aja4yd C SIBHO 3aJaHHON (U3MuecKoll MOenbIo,
UCIIOJIB3Ys (DM3UYECKHUE 3aKOHBI M TIPUHIIUIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/1auu



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIUYHUHBI U (DOPMYIIHI,
HEOOXOJUMbIC NIl €¢ pEIIeHHs, MPOBOJUTH PacueThl M OICHUBATh PEaTbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

peniaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHUBOPEUUBYIO
LEMOYKY pPACCYXIACHUH C OMOpOM HAa HM3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sBICHMUS;

UCIIOJB30BaTh  INPU  pPELIEHUH  y4eOHBIX  3aJad  COBpPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUHU I MTOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOU M HAYYHO-TIOMYJISApHON MH(OpPMALIUU, TTOTyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MalluH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30IaCHOIO MCHOJIb30BAaHUS B IMOBCEIHEBHON
KU3HY;

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOEKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieyeHus: O€30MacCHOCTH MPU OOpAILEHUH C MPUOOpPaAMH U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIs COXPAHEHUS 30POBbsS M COOJIIOIEHUS HOPM 3KOJOTHYECKOIrO
MIOBEACHUS B OKPYXKAIOILIEH CpeIE;

paboTath B TpYIIE C BHIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX PpOJEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, palMOHAIBHO paclpeiesaTh OOA3aHHOCTH MU
IUIAHUPOBATH JESITEIBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJT K&JKJIOTO U3 YYaCTHUKOB I'PYIIIbBI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUS
bubmuoreka [JOK
1.1 ®du3nKa ¥ METOABI HAYYHOTO TTO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Uroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bubmnoreka [IOK
21 Kutiemaritka > 0 0 https://m.edsoo.ru/7f41bf72
bubmuoreka [[OK
22 Hluramiica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnunoreka [JOK
' TEOpHH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOUHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 0 0 bubnuoreka [JOK

®a30BEIC 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 pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nmmorexa [IOK

4.1 DUeKTpoCTatiia 10 https://m.edso0.ru/7f41bf72
4.2 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 bubmuorexa [JOK

' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72

Hroro no pazueny 22

PeszepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. QJIEKTPOAUHAMMUKA
11 MaruuTHOe noje. IIeKTpOMarHuTHas 11 1 3 bubnmnoreka HOK
' WHIYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuuyeckue U 3JeKTPOMarHuTHhIE 9 0 1 bubnmoreka [JOK
' KoneOanus https://m.edso0.ru/7f41c97c
99 MexaHU4YeCKHUE U 3JIEKTPOMATHUTHBIE 5 1 0 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
23 Omrika 10 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3. OCHOBBI CHIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OcCHOBBI ClIeIUANTIEHON TEOPUHU bubmuorexa [JOK
3.1 4 1 0
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 DeMeHThI KBAHTOBOM ONTHKHU 6 0 0 https://m.edsoo.ru/7fA1c97c
4.2 CrpoeHnue atoma 4 0 0 bubmuoreka [IOK



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

4.3

ATtoMHoOE s1po

bub6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUH U acTPO(YU3UKH 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Paznen 6. OBOBIHAIOLIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOPEHNE 4 ]t?tlfr?snlpllr(r)f::i(siilr(alg £4107¢
HTtoro no pazneny 4
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

®dusuKa — HayKa 0 IpUpoJe.

1 Hayunbie MeT(})]K bl HOSH:HI/II[H 1 0 0 bubmmorexa LIOK

7 A 01.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb 1 mecTo pusuxu B

5 dbopMHUPOBaHUH COBPEMEHHOMN 1 0 0 bubmuorexa [JOK
Hay4YHOW KapTUHBI MUPA, B 01.09.2023 | https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JAESATEIHLHOCTH JIIOIeH
MexaHn4yeckoe JBHKEHUE.

3 OTHOCHTEIBHOCTh MEXaHUUECKOTO 1 0 0 bubmuorexa [JOK
nBuxeHus. [lepemenienue, CKopocTb, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE NpsAMONMHENHOE 1 0 0 bu6muoreka [IOK
TIBUKCHHE 08.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE PAMOIMHENHOE 1 0 0 bubmuoreka [IOK
IBHKEHHE 15.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoOogHoe majieHue. Y CKopeHue 1 0 0 bubnuotexa [JOK
¢BOOOIHOTO MaEHUSA 15.09.2023 | https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE BHKEHHE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 0 0 bubmorexa [TOK

P 22.09.2023 | https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTensHOCTH ["amuies. 1 0 0 bubmmoreka [{IOK



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

WHepruanbHbie CHCTEMBI OTCYETA. 22.09.2023 | https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuna. [Ipuniun
9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [IOK
YHeP - oTopor 29.09.2023 | https:/m.edsoo.ru/ffOc3be8
HeroToHa 117151 MaTepraibHOM TOUKH

10 Tperuii 3akoH HproToHa nist bu6mmoreka [IOK
MaTepHaIbHBIX TOUCK 29.09.2023 | https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHoro tsaroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckas bubmorexa OK

P 06.10.2023 | https://m.edso0.ru/ffoc3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 06.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoagpuuueHnt tpenus.

13 Cuna CEH OTMBJIGI({T;I? )71 BI/Ii(eHI/II/I bubmmorexa [JOK

P P 13.10.2023 | https://m.edsoo.ru/ffOc3f76
TeNa B AUAKOCTH WU ra3e
[ToctynarensHoe U BpalaTeJIbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO TeNa. bubnmnoreka [JOK
MowmenT cuibl. [lneuo cuibl. YcenoBus 13.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPOTO Tea
HMiynbsc MaTepUalbHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubmuorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEeHUs 20.10.2023 | https://m.edsoo.ru/ff0c43d6
umnynbsca. PeakTuBHOE IBIKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubnuotexa [JOK
MaTepuaibHOU Touku. Teopema 00 20.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETUYECKOW dHEPTUU

17 [ToreHunanbHas SHEPruUs. bu6muoreka [IOK



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

[ToreHunanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHO MPY>KUHBI.
[MoTennmansHas 3HEPTHS Tella BOIU3H
MOBEPXHOCTU 3eMIIH

27.10.2023

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETOTEHIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKON SHEPTHU CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKOI
SHEPIrUu

27.10.2023

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccnenoBanue cBs3u pabOThI CHITBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJia Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO JKI'yTay

10.11.2023

20

KonTponbhas pabota o teme
«Kunemaruka. /[nnamuka. 3akOHbI
COXPAHEHUS B MEXAHUKE»

10.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJ0XKEHUSI MOJIEKYIISIPHO-
KMHETUYECKOI TeoprH. bpoyHOBCKOE
nswxenue. Auddysus

17.11.2023

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUJIKOCTEN
U TBEPJBIX Tl

17.11.2023

23

Macca monekyin. Konuuecto
BemectBa. [locrossaHas ABoraapo

24.11.2023

24

Tennosoe paBHoBecue. Temneparypa
u e¢ u3mepenue. lllkana remneparyp

24.11.2023



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

Lenscus

Uneansuerii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

23 ypaBHeHne MKT 01.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIeparypa Kak Mepa

26 CpeaHel KHHETUYECKON SHEPruun bubnmnoreka HOK
JBIDKCHUSI MOJICKYJI. Y paBHEHHUE 01.12.2023 | https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH JlanbroHa. ['a30BbIe 3aKOHBI 08.12.2023
JlaGopaTopHas pabora

08 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napamMeTpaMH COCTOSHUS 08.12.2023
Pa3peKEHHOTO ra3a

29 H3omporeccsl B uA€aIbHOM ra3e U ux bu6mmoteka [IOK
rpaduyeckoe npeacTaBieHue 15.12.2023 | https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 criocoOsl e¢ n3mMeHeHus. Konnyectro bubmmnoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs 15.12.2023 | https://m.edso0.ru/ff0c5952
9HEprus 0JJHOATOMHOTO U/1€aTbHOTO
rasa

31 Buasl Terionepenaun bubnmorera [TOK

22.12.2023 | https://m.edsoo.ru/ff0c5c36
VY nenpHast TETIIOEMKOCTD BEIIIECTBA.

39 KonunuecTBo TEmIoTs! npu bubnmnoreka [JOK
Teruionepenave. AauadaTHbIN 22.12.2023 | https://m.edsoo.ru/ff0c5c36
nporuecc

33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TO bubmuoreka [IOK



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

IPUMEHEHHE K U30IPOIiEcCaM 29.12.2023 | https://m.edsoo.ru/ffOc5efc
Heob6patumocTts nporieccoB B
34 npu (I: e. Bropoit I;aI]:OH bubmorexa [IOK
PHpOJS. BIOP 20.12.2023 | https://m.edso0.ru/ff0c6230
TEPMOJINHAMUKHI
35 ITpunnun nevicreus u K11 reruoBoit bubmuorexa [JOK
MalluHbI 12.01.2024 | https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIT/] 12.01.2024
37 DKoJ0rn4ecKue NpoodaemMbl
TEIIOAHEPTETUKU 19.01.2024
38 Ob6o6maromuit ypok «MosekyssipHas bu6mmoteka [IOK
¢duznka. OCHOBBI TEPMOJAUHAMUKID) 19.01.2024 | https://m.edsoo.ru/ff0c6938
KonTponbHnas padora no teme
39 «Monexynspnas pusuka. OCHOBBI bubmorexa OK
yp ) 26.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. bu6nuoreka [IOK
HcnapeHne u KkunexHue 26.01.2024 | https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIIbHAS
41 BIIQXKHOCTH BO3/yxa. HachleHHbI bubmorexa LOK
Ay B 02.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe teno. Kpucramnuyeckue u
amopHbIe Tera. AHU30TPONUS
42 CBoflf")rB KpUCTAJIJIOB }KTI}) KHe bubmorexa HOK
P . 02.02.2024 | https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMeHHBIE
MaTepraTbl
I1 .
PR —, bubmiorera LIOK
! ’ 09.02.2024 | https://m.edsoo.ru/ff0c6708

CyO6nmumarus



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
https://m.edsoo.ru/ff0c6708

bu6nmoreka [IOK

44 Y% 0
PABHEHHE TCILIIOBOTO banarca 09.02.2024 | https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DIEKTPUUECKUN
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmorexa LOK
DA A P 16.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUINESKTPUKH U
46 H(f)n l[OBO HI/JIIKI/I 32112))H COXpaHEHHUS Brémiorexa IIOK
YHPOBOA ) P 16.02.2024 | https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsijia
B3aumoneiictBue 3apsioB. 3aKoH
47 Kynona. ToyeuHbIl 3J1€eKTPUUECKUI Bubmnorexa HOK
Y ' p 23.02.2024 | https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsk€HHOCTB JIEKTPUYECKOTro
48 nosist. [IpuHuun cynepno3uuuu bubmmoreka [JOK
AJICKTPUYCCKUX ToJied. JInHum 23.02.2024 | https://m.edsoo.ru/ffOc6df2
HaMpsHKCHHOCTH
Pabota cuit 351eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. Pa3HocTh Bubmaorexa ITOK
i ' 01.03.2024 | https://m.edsoo.ru/ffoc6f00
[IOTEHINAIIOB
IIpoBo 3J1e
50 | onexrpocrammcorom none, BuGmiorera LIOK
P ' 01.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MPOHUIIAEMOCTh
\ bubmorexa [JOK
>1 JneKTpocmKocTs. Kornencarop 08.03.2024 | https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIJIOCKOT0
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmiorexa LIOK
A pa. JHep P 08.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
JlabopaTtopHnast pabota M3mepenue
53 .
3EKTPOEMKOCTH KOHJIEHCATOpa 15.03.2024



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
https://m.edsoo.ru/ff0c7126
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54

[TpuHIMI AEHCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOT'O
arnmapara, CTpyMHOIro IpUHTEpa.
DneKTpocTaTUUeCcKast 3aluTa.
3a3emyIeHHE IEKTPOIIPHOOPOB

15.03.2024

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jijis
y4acTKa enu

22.03.2024

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIaHHOE COCTUHEHHE
npoBoIHUKOB. JlabopaTopHas pabora
«M3yueHne CMEIIaHHOTO COSTUHEHUS
PE3UCTOPOB

0.5

22.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO
ToKa. 3akoH J[oymns-Jlenna

05.04.2024

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

58

3axon OMa i1l TOTHOHM (3aMKHYTO#)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/1C ucToyHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

05.04.2024

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

SJICKTpOHHaH IMpOBOANMOCTD TBépI[LIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhIL. CBCpXHpOBOI{I/IMOCTL

12.04.2024

60

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITY4KOB

12.04.2024

61

DNEeKTpUYECKU TOK B pacTBOpax u

but6mmorexa [IOK



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

pacIuiaBax 3JeKTPOJIUTOB. 19.04.2024 | https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DIIeKTpONIn3
DJIEKTPUUYECKUI TOK B Ta3ax.

62 CaMOCTOSITeIIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEJIbHBIN pa3psil. 19.04.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DneKkTpruuecKue mpuodopsl U

63 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bu6mmoteka [IOK
npumeHenue. [IpaBuna TeXHUKH 26.04.2024 | https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
KonTponbHnas padbora no teme

64 «Qnekrpoctaruka. [TocTosHHBIHI 1 bu6mmoteka [IOK
anekTpuieckuit Tok. Toku B 26.04.2024 | https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpeIax»»
[TonynpoBoaHUKH, ©X COOCTBEHHAS U

65 IIpUMecHas MpoBoauMocTh. CBOMCTBA 1 bubmmnoreka [JOK
p—n-nepexona. 03.05.2024 | https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPHOOPEI

66 O06o0maromuii ypok 1 bubmuorexa [JOK
«INEKTPOTUHAMHUKAY 03.05.2024 | https://m.edsoo.ru/ff0c88be

67 KonrtponbHas paborta no reme 1 bubmuoreka [IOK

DNeKTpoAuHAMUKA 17.05.2024 | https://m.edsoo.ru/ff0c8c56

68 Ob6o6maromuit ypok no remam 10 1 bubmmnoreka [JOK

KJacca 17.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB 110 68

[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c84ae
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI VAEHUKA

» dusuka, 10 knace/ Msxkumes I'.41., byxosue b.b., Corckuit H.H. mox penakiueit

[MapdentneBoii H.A., Akunonepnoe obuiectBo «M3natenbcrBo «lIpocBemienue
METOINUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA
IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

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