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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOTO YpOBHS Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c y4€toM ¢eaepaibHOH pabouell MporpaMMbl BOCHUTAHUS U
KOHLEMIIUK TpenojaBaHus yyeOHoro npeamera «®dusmka» B 00pa3oBaTENbHBIX
OpraHu3aIUAX Poccuiickoit Oenepanuy, pEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanne mporpamMmbl MO (PU3UKE HaMpaBieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mpu
oOyueHuu ux (u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢uszuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, HIPEIMETHBIM W METANPEIMETHBIM pPE3yJIbTaTaM
OOy4YeHHMs, @ TaKXK€ YUYUTHIBAET HEOOXOAMMOCTb pEeANTH3alUU MEXIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TmpenMeramu. B Heit
OIIPENETSAIOTCS OCHOBHBIE LIETM M3Yy4YeHUS (PU3UKH Ha YPOBHE CPEAHErO OOILEro
o0Opa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3ukKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHI OCBOCHMS Kypca (pu3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTaThl IO roJlaM 00yUYEHUS;

e cozepxaHue yueOHoro nmpenmMera «Puznka» 1o rogam o0ydeHusl.

du3nka Kak Hayka O Hauboyiee OOIMX 3aKOHAX NPUPOJBI, BBICTYIAs B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karoniemM Mupe. IIIKobHbIN Kypc (U3UKH — CHCTEMOOOPA3yIOIIHi
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PHU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB W SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueit u actpoHomued. lcmonb3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIM B cdepe HHEPreTukd, TPaHCIOpTa, OCBOECHUS
KOCMOCA, ITOJIy4YEHUSI HOBBIX MAaTepHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYTHX.
N3ydyenne ¢Gu3MK BHOCUT OCHOBHOHM BKJIaJ B (DOPMHpPOBAHHE E€CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcs, B (OpMHUpOBaAHHUE YMEHHU NPUMEHSThH
HAy4YHbIA METOJI TO3HAHUS MPH BHITIOJHEHUN UMHU YUYE€OHBIX UCCIIET0BAHUM.

B ocHOBy kypca ¢u3mku i ypOBHS CpeaHEro oOmiero oOpa3oBaHUs
MOJIOKEH pAl UACH, KOTOphlE MOXHO paccMaTpuBaTh KaK MPHUHIMIBL €ro
MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KITACCUYECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPeanosiaraeéT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUEeCKOH HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
bu3uKkn Cc pa3BUTHEM OOIIECTBAa, a Takke C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoesa npuxnaonou uanpasnennocmu. Kypc ¢Gusukm  mpeamonaraeT
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHUX IPUIIOKECHUN
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanuszyeTcss TOCPEICTBOM BBEACHHS 3JIEMEHTOB
COJIEp)KaHMs, TOCBSIIEHHBIX SKOJOTMYECKHM MpOOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHMM, a TakXke 0O0CYXIECHHUS
po6JieM palMOHAIEHOTO MPUPOAOIIOJIb30BAHUS U 3KOJIOTUYECKON 0€30M1aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro oOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu ((HOpMUPOBAHHME MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOW TEOPUH, POJIM (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX MPEIACTABICHUSAX O IpUPOJE, TpaHHULAX
IPUMEHUMOCTH TEOpUM, JUIsI OINHCAHMS €CTECTBEHHO-HAYYHBIX SBJICHHU WU
MIPOIIECCOB).

CHCTeMHO- e TEIbHOCTHBINM MOAXO0MA B Kypce (PU3MKH peanu3yeTcsi Mpexe
BCEro 3a CYET OpPraHM3alMM 3KCHEPUMEHTAIBHON JESATENIbHOCTH O0YyYaroLIUXCH.
Jlnst GazoBoro ypoBHSI Kypca (GU3MKH — O3TO MCIOJB30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U JA0OpPAaTOPHBIX PpadoT,
KOTOpBIE B IporpaMme no (pusnke o0beAMHEHBI B OOIIUM CIUCOK YYEHUYECKHX
MpaKTUYECKUX padoT. BbljeneHre B yKa3aHHOM IMEepeyHe JadopaTOpHBIX padoT,
IPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYLIECTBISETCS YYaCTHUKAMHM
o0pa3oBaTeNpbHOrO0 Ipolecca HUCXOAS M3 OCOOCHHOCTEW IUIaHMPOBAHUS U
ocHalleHus kabuHera Qusuku. Ilpu »>TOM obecnieunBaeTCs OBIAJICHUE
OOyYalOIIMMHUCS YMEHUSIMU MPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIEI0BaHUS
3aBUCUMOCTEN (DU3MUECKUX BEIMYMH M TIOCTAHOBKY OIBITOB MO IIPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpuioe BHMMaHHWE YAENSETCS PEUIEHUI0 PACUYETHBIX M KaYECTBEHHBIX
3ama4. [Ipym 3TOM M1 pacuy€THBIX 3a7a4 NPUOPUTETOM SABIISIFOTCS 3aJa4M C SIBHO
3aJlaHHOM (PU3UYECKON MOJIETBIO, TO3BOJISIONINE PUMEHATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfeia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pasHbIX paszaenoB. JlJid KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE MpPOTEKaHUs (U3UUYECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOLICH
XKU3HU, TpeOyrompe BbIOOpa (U3MUECKON MOAENU ISl CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO k wmarepualbHO-
TEXHUYECKOMY oOOecrneueHnio y4yeOHoro rmpoiecca 0a30BbI ypOBEHb Kypca
¢bu3MKN Ha ypOBHE CpeHero oo1ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMEeTHOr0 KaOuHeTa (M3HKU WM B YCIOBHSIX HHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOr0o IuKiIa. B kaOuHere (U3HKU JTOJDKHO OBITH
HEeo0XoauMoe J1abopaTopHOoe OOOpyAOBaHUE JUIsl BBIIIOJHEHHUS] YKa3aHHBIX B
nporpamme 1o (GU3NKe YUEHHMUECKUX MPAKTHUYECKUX padOT M JTEMOHCTPALIUOHHOE
o0opy1I0BaHUE.

JleMoHcTpalluoHHOe 00OpyJoBaHuEe (QOpMHUpPYyeTCS B COOTBETCTBUM C
IPUHIIAIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH U 00eCmedyMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B MporpaMMe Mo (U3MKe KIIOUEBbIX JEMOHCTpauuil s
UCCIIEIOBAaHMUSI  U3yYae€MbIX SIBJICHMA M  TPOLECCOB, OSMIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe 00OpyJIOBaHHE [Jii YUYEHUYECKUX MPAKTHUYECKUX pabdoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKhe KOMILJICKTHI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITh MOCTPOEHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKkKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU HEJISIMH U3yYeHUs PU3UKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYarOMMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HUX HWHTEIUIEKTYalIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
UCCIIEIOBATENFCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOI'O MHPOBO33PEHUSI KaK pe3ylbTara H3YYCHHs
OCHOB CTPOEHHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (dopMupoBaHHE YMEHHUHA OOBICHATH SBJIEHUS C HCIOJIb30BAaHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

o (opMmupoBaHHE TPEACTABICHUN O ponu (DU3UKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

JlocTikeHne 3TUX Lene 00ecreurBaeTCsl pelieHUeM CIIeIyIOMMX 3a1ad B

npolecce U3ydeHus Kypca PU3MKHU Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJICKTPOJAUHAMHKY, KBAHTOBYIO GU3HKY U
AIIEMEHTHI aCTPO(DU3HKH;

o (opmMupoBaHMe yYMEHHMI TPUMEHATH TEOPETHUCCKHE 3HAHUSA  JUIA
OOBsICHEHHS (PU3WYECKUX SBICHUW B TIPUPOJAE U I TPUHSATHS
MPAKTHYECKUX PEUICHUI B MOBCEAHEBHON KU3HM;

e OCBOCHHE CIOCOOOB pEIICHUS pa3NIUYHBIX 3aJad C SBHO 3aJaHHON
duznyecKkoil MOAENBIO, 3a4ay, MOAPA3YMEBAIOUINX CaMOCTOSITEIBHOE
co3anue GU3NYECKON MOeNH, aIeKBaTHON YCIOBUSM 3a/1a4H;

e TIOHMMaHHE (U3NYECKUX OCHOB M TMPHUHIIMIIOB JCUCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTHYECKUX TPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUEC METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS WM TMPOBEACHUS
bU3MYEeCKUX SKCIEPUMEHTOB, aHadW3a W WHTEpHIpeTanud HWH(opMaIuy,
OTIPEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO PE3ybTaTa;

e CO3JIaHHE YCJIOBHM JJIsi Pa3BUTHS YMEHUN MPOEKTHO-UCCIIEOBATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha usyuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/EINIO), B
11 xmacce — 68 yacoB (2 yaca B HEACIIO).

[Ipemyaraempiii B mporpamme 1o (U3MKE TMEpeUYeHb Ja0OpaTOPHBIX H
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTEIh JIeNaeT BBHIOOD
poBeNeHUsT J1a00paTOPHBIX pabOT M OMBITOB € YYETOM WHIAMBUIYAJTbHBIX
OCOOCHHOCTEM 00yJarOIIUXCHl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3znka v MeTOAbI HAYYHOI'0 IO3HAHUS

@duznka — Hayka o npupozae. HaydHele METOIBI NMO3HAHUSA OKPYXKAIOILIEro
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLECCE IIO3HAHMS IPUPOJBI.
OKCIEpUMEHT B (PU3HKE.

MonenupoBanue (u3MUecKUX SBICHUN U mpoueccoB. HaydHble rumortessl.
duszuveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOEH.

Jlemoncmpayuu

Ananoroele U 1U(GPOBBIE U3MEPUTEIbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema otcué€ra. TpaekTopus.

[lepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHUE MAaTEepUaIbHOW TOUYKH, MX MPOCKIMU HA OCH CHUCTEMbl KOOPAMHAT.
CroxeHune nepeMenieHui U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTU U TEpPEeMEIICHHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TMaJICHHUS.

KpuBonunennnoe  nBwxkeHue. JIBrKeHHWE  MaTEpUaNbHOM  TOYKH IO
OKPYXKHOCTH C MTOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctb. [lepron u yactora obpaienus. LleHTpocTpeMuTensHoe YCKOpEHue.

TexHuyeckre yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE: CIHAOMETP,
JBH>KCHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALMS KHHEMATHYECKUX XapaKTePUCTHUK
JIBHOKCHUS.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus tena, OpOIIEHHOTO O YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOIHOTO MaeHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopmuvie padbomol

N3ydyeHne HEPAaBHOMEPHOTO JBUKEHHS C LEIBI0 ONPEAECICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIY NyTSIMH, NPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHUM IMIPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBuxeHuUs Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUUI MaTEpUAIIbHOM TOUKHU. Tpernil 3aKkoH HbroTOHA 1J1s1 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuina Tskectu. llepBas kocmmyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEeHUS U cuiia TpeHus nokos. KoadduuneHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBU>)KEHUU TEJA B dKUJKOCTH WUIIU Ta3e.

[ToctynarenbHOE U BpaliaTeabHOE ABUKEHNUE a0COTIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaimieHusd. [liedo cuibl. YcioBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOJALIWITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepIyu.

CpaBHeHHE MacC B3aUMOICHCTBYIOMINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Teia. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MJIOCKOCTH.



HccenenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAKOLIMX B IIPYXKUHE U
pPE3MHOBOM 00pasIie, OT UX JAePOpMAaIInH.

HccenenoBanue ycinoBUM paBHOBECUS TBEPAOrO Tella, HMEIOIIEro OCh
BpalICHUS.

Tema 3. 3aKkonvl coxpanenus 6 Mexanuke

Nmnynec MarepuanbHONM TOUYKM (Tena), CUCTEMbl MATE€PHUAIBHBIX TOYEK.
MiynbC cuibl U U3MEHEHHME HMITyJIbCa TeJld. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktrnBHOE BMKEHUE.

Pabota cuiibl. MOITHOCTD CHJIBI.

Kunernyeckass sHeprusi MarepuagbHOM TOUYKH. Teopema 00 H3MEHEHHUH
KUHETUYECKOUN YHEPTUU.

[ToreHumanbHas JHEPIusl. [loTeHunanbHas DHEPIHs yIpYyro
nepopMupoBaHHON  mpyxkuHbl. [loTeHumanpHas SHeprus Tejxa  BOJIM3H
IIOBEPXHOCTH 3E€MJIN.

[loTeHumanbHple ¥ HENMOTeHIUalbHble  cuibl.  CBsS3b  pabOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHWEM MEXAHUYECKOW HDHEPrUU CUCTEMBI TEIl.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Yipyrue u Heylpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

[lepexoa NOTEeHIUATLHON SHEPTUU B KWHETUYECKYIO U 0O0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuyenue aOCOMIIOTHO HEYNPYTOro yAaapa ¢ MOMOUIBIO JBYX OAMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOThl CUJIBI ¢ U3MEHEHHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IIPUMEpe PaCTIKEHUs PE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekysipHas pu3NKa ¥ TEPMOAMHAMHUKA
Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep ABWKEHHUS U
B3aMMOJECUCTBUS YaCTULl BemecTBa. MoJenu CTPOEHHS Ta30oB, >KUIAKOCTEH U
TBEPJBIX TEI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [loctositHHass ABoraapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lenbcus.



Mopens  uaeanmbHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM UJCaTbHOIO ra3a. AOCONIOTHAs TeMIeparypa Kak Mmepa
CpeIHEl KHWHETHYECKON SHEpPruy TEIJIOBOTO JBMXEHUsI vactull raza. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHne MeHnneneepa—KianenpoHa.
3akoH JlanbToHa. M3omponeccsl B UACATbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHUE HM30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOCTBA W TMPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHME BellecTBa, doTorpapuu
MOJIEKYJI OpraHUYECKUX COEIMHEHU.

OnbiThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYyIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI UJEATBLHOTO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Macchl BO3AyXa B KIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHamuueckass cucreMa. BHyTpeHHsII SHEpPrus TEPMOIMHAMHUYECKOU
CUCTEMBI U cIOCO0BI €€ n3meHeHus. KommuecTBo TerioTel U paboTa. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Ta3a.  Buael  Temsonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKI[US, U3JTydeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIlECTRA.
KosnuecTBO TEIIOTH pH TEIIONEPEIAYE.

[Tonsitue 00 aamabatHoM mporecce. I[lepBbiii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMHUKHU K u3omporeccam. ['padudeckas
UHTEpHpeTanus padoThl rasa.

Btopoit 3akoH TepmoaumHaMuku. HeoOpaTUMOCTH MPOIECCOB B MPUPOJE.

TennoBblie MamvHbL. [IpUHIUIIBI AEHCTBUS TENIJIOBBIX MAIIIMH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBHIX MammHaX. KoadduimeHt mnoae3Horo
nerictBusl TeruioBoi mamuHbl. [{ukn KapHo u ero kod(p@dUIMEHT MOJe3HOro
JNEUCTBUS. DKOJIOTHYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue yCTpoHWCTBA M IMPAKTUYECKOE IPUMEHEHUE: JBUraTEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

3meHeHne BHYTpPEHHEH HSHEPTUM Tejla MPU COBEPIICHUH PAOOTHI: BHUICT
npoOKku W3 OYTBUIKM TIOJA JCHCTBHEM CKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JaTYHHOHU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpaIus).

N3menenune BHyTpEeHHEW SHEPruu (TeMIEepaTyphbl) Tejla pH TeIionepeaye.

OnelIT 1mo aaunabaTHOMYy pPaCUIMPEHUI0 BO3Ayxa (OMBIT € BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATEIII BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenne yaenbHON TETUIOEMKOCTH.

Tema 3. Azpezcamnuie cocmosanus eeutecmea. @azosvie nepexoonl

[TapooOpa3oBanue 1 KoHJeHcarusi. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIABJICHHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamwibl. CoBpeMeHHblIE MaTepuaiibl. llnaBienue u
KpUcCTaJUTM3aIus. Y ieiapHas TerioTa miasienus. Cyonumanus.

VYpaBHeHue TerioBoro 6anaHca.

TexHu4yeckre yCTpOCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUU MOJYYEHHUSI COBPEMEHHBIX MAaTepHUalioB, B
TOM YHCJIE HAHOMATEPUATIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenue npu NnoHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHusl ¥ MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3Mepenre OTHOCUTENIBHOM BIIAJKHOCTH BO3AyXa.

Pa3znen 4. DiekTpoauHAMUKA
Tema 1. Inekmpocmamuka
OnekTpu3anus Tel. OJJNEeKTpUuyYecKud 3apsa. JIBa BuIa dSIEKTPUYECKUX
3apsAa0B. IIpOBOJHUKH, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOT0 3apsija.
B3aunmoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 3eKTpUYeCKUil 3apsi.
DnekTpudeckoe nosie. Hanpssk€HHOCTh 3eKTprudecKoro nodis. [Ipunnnn



CYyNEPHO3ULUN DIEKTPUYECKUX Tosie. JIMHUM HanpsKEHHOCTU JJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anekrpocratnueckoro  mnons.  IloreHuman.  PasHocTh
NOTEHUUAIOB. [IpOBOJHUKM W JUAJEKTPUKU B DJIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpryeckast MpOHULIAEMOCTb.

OnekTpoémMkocTb. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOTO KOHIAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATOoPA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKAasl 3alllUTa, 3a3€MJIEHUE DJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUS AIIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B ANEKTPOCTATUYECKOM IOJIE.

DIIEKTpPOCTaTUYECKAsl 3a1UTA.

JINDIIEKTPHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

3aBUCHUMOCTBh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSIHUS MEXIY HUMU U TUDJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.

Vuenuueckuii sxcnepumenm, rabopamopHwvie pabomuol

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuii mox. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBHUSA CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpspxkenue. 3akon Oma 115t yyacTKa LEHH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIbHOE COINPOTHBIICHHE BELIECTBA.
IlocnenoBarensHOE, MAPAIIIEIBHOE, CMELIAHHOE COCTMHEHUE IIPOBOIHUKOB.

Pabota nanexktpuueckoro Toka. 3akoH Jlxoyns—Jlennma. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE CONMPOTUBIIEHUE UCTOYHUKA TOKA.
3akon Oma 1715t TOJIHOM (3aMKHYTO# ) d1eKTpudeckoit nenu. KopoTkoe 3ambikanue.

ONEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUS METAIJIOB OT TemMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnekTpuyecKkuil TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TomynpOBOIHUKH. CobOcTBeHHass U MpuUMecHasi  MPOBOJUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKoOBbIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  pacIjiaBax  JAJIEKTPOJIMUTOB.
DIIEKTPOJINTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.



OnexkTpuyeckuid TOK B razax. CaMoOCTOSTENbHBIM M HECAMOCTOSTENbHbBIN
paspsaa. Monnus. [1nazma.

Texnuueckue yCTpoWCTBa M MPAKTUYECKOE TMPUMEHEHHE: aMIIepMeETp,
BOJITMETpP, PEOCTaT, MCTOYHUKHU TOKA, DIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MTOTYITPOBOTHUKOBBIA O, TATbBAHHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAIPSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS HUITUHAPUYECKUX TTPOBOJHUKOB OT JUJIMHBI,
TJIOIIA/IU TIOTIEPEYHOT0 CEUCHUS U MaTepuaa.

CwMmeliaHHOE COEeIMHEHNE MTPOBOTHUKOB.

[IpssiMoe wu3MepeHue HSIEeKTpoABMKYIIeH cuibl. KopoTkoe 3ambikaHue
raJlbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3IAEKTPOIUTOB.

NckpoBoil pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OnaHOCTOPOHHSISE TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomuwl

N3yuyeHnue cMemanHoro COeAMHEHUS pE3UCTOPOB.

N3MepeHne 3IeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSA3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCymecTBISETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
Ouonoruu, XuMuH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIM (HaKT, TUIOTE3a, (u3nuecKkas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHWe CUCTEMbl YpaBHEHUM, JIMHEWHas (QyHKIuS,
napabona, runepbosa, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTRO,
BEKTOPBI U UX MIPOCKIIMU Ha OCH KOOPAUHAT, CJIO)KEHHUE BEKTOPOB.

buonocus: mexanmdeckoe ABWIKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BHUBI TEIUJIONEpPEIaun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKpPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BENIECTBA, MOJISIPHAS MaccCa, TEIUIOBbIE CBOMCTBA TBEPJBIX TEIl, KUJIKOCTEN U



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

l'eoepagpusa: BnaxXHOCTb BO3/lyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oOBaHUE IBHKEHHUWA C HMCIOJB30BAHUEM MEXAHH3MOB,
y4€T TpPEHUST B TEXHHUKE, MOAIIMIIHUKHN, HCIOJb30BAHUE 3aKOHA COXPAaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUTATE]lb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHUS] COBPEMEHHBIX MaTEpHalioB, B TOM YHUCJIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTUYECKas 3allliTa, 3a3eMIICHHUE SJIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTeIbHbIC npuodOPkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoAuHAMHUKA

Tema 3. Macnummnoe none. In1eKmpomMacHUMHAA UHOYKYUA

IlocTostHHBIE ~ MAarHWTHL.  B3aumonelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnntHoe mone. Bekrop MarHuTHOM wuWHAYKOMH. [IpuHIMD cynepnosuunu
MAarHATHBIX NOJieW. JIMHMM MarHUTHOM MHAYKUMU. KapThHA JNMHWUKA MarHuTHOM
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnuTHOoEe 1IOJIE NPOBOJHMKA ¢ TOKOM. KapThHa nHMHMI WHIyKUWAN
MAarHATHOTO TOJISI JJIMHHOTO MPSMOTO IPOBOJHMKA M 3aMKHYTOTO KOJIBIEBOIO
MIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOIyJib U HalpaBJICHUE.

Cuina Jlopenua, €€ Moly/ib U HanpaBieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel Jlopenua.

SBneHne DNEKTpOMArHUTHOM MHAYKOMU. [IOTOK BeKkTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMXKYLIAs CHUJa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu dapazes.

BuxpeBoe »snexkrpuueckoe Imose. OJEKTPOABWKYINAS CHJIa WHAYKUWH B
IIPOBOJAHUKE, IBMKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh.  fIBI€HME CAMOMHAYKLMH. OJIEKTPOIABHKYILIAs  CHJIA
CaMOWHIYKLIHH.

DHeprusi MarHUTHOT'O TOJIS1 KATYILIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: TMOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOIABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBlIeHUE PJIEKTPOMArHUTHOW MHIYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTB JJICKTPOJABIKYIIECH CHUJIBI MHAYKIIMU OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBrIeHME CAaMOUHIYKIIUY.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

UccnenoBanue nericTBUSI TOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIeHUA 3JIEKTPOMArHUTHOW MHTYKIIUH.

Paszgea S. KosieOannsi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble Koj1eOanus

KonebarensHasts  cucrema. (CBoOOHBIE  MEXaHHMUYECKHE  KOJIEOAHUS.
[Mapmonnueckue kosiebanus. Ilepuona, yacrora, ammautyaa v (aza koyieOaHMil.
[IpykvHHBIN MasATHUK. MareMaTU4eCKU MasATHUK. YPaBHEHHE TAPMOHUYECKUX
kosebanwuii. [IpeBpareHue >HEpruu NPy TApMOHUYECKUX KOIeOaHUSIX.

Konebarenbuplii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJI€OaHUSI B
UJeaqbHOM KO0JIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMU W
AJIEKTPOMArHUTHBIMHU Kosiebanusimu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIEOATEIHHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoueOaHUuaX. BbIHYK/IEHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/IeHHBIE 2JIEKTPOMArHUTHBIEC KOJIEOAHMUSI.

Ilepemennpii  TOK. CHHYCOMIANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOEC W JCUCTBYIOIIEE 3HAYEHHUE CHJIbI TOKa M
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPUIECKOM
SHEPryuU. DKOJIOTUUECKUE PUCKH MPHU MPOM3BOJCTBE 3JIEKTpo3Hepruu. KynbTypa
MCIOJIb30BaHUS 3JIEKTPOIHEPTHUU B TTIOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHUM JJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanune mapameTpoB KoJeOATENbHONW CHUCTEMBI (TPYKUHHBIA WA
MaTeMaTUYECKU MasTHUK).



HaOmronenue 3atyxaromux KojieoaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuunsiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu moCIEeNOBAaTENbHOM COEAWHEHHH PE3UCTOpA, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopeinb TUHUH 3J€KTPONepeaadH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccenegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAHUHM Ipy3a HA HUTHU OT
JUIMHBI HUTH U MAaccChl Tpy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM M3 IOCIEAOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE 0IHbL

Mexannueckne BOJIHBI, YCIOBHSL pacnpoctpaneHus. llepuon. Cxopocts
pacnpocTpaHeHuss M JiuuHa BoJiHbL. [lomepedHble W MPOAOJIBHBIE  BOJIHBIL.
WnTepdepennus u qudpakus MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocth 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3JIyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHou BosiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHUE, MOJIsApU3alus, AUPpaKius,
uHTepdepenus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [[prMeHEeHHE AIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeneBUAcHUA. Panromokanmys.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHHuecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JIMArHOCTHMKAa B TEXHUKE W MEIULMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-neys.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIO0JIbHBIX BOJIH.

KoneOGmromieecs Teno kak HCTOYHUK 3BYKa.

HaGnronenue orpakeHus: M PeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepenuinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOH U
Y4aCTOTON KOJIeOaHMIA.



WccnegoBanne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa)KeHue,
IpeoMIICHUE, TONIApU3aLus, AUPpaKius, UHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHENHOE pacnpoCTpaHEHHE CBETA B
OJHOPOJIHOU cpene. JIyu cBeta. ToueuHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI TPEIOMIICHUS CBETAa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroja MOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. ClnoxHbIN coctaB 6enoro ceta. L{Ber.

CoOuparomyie u pacceuBaroimve JuH3bl. ToHkas JuH3a. DokycHoe
paccTosTHUE W ONTHYeCKas cuiia TOHKOW JMH3bL. [locTpoeHne m300pakeHud B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHble HCTOYHHUKHU.
VYcnoBusi HaOMONEHUS MAaKCUMyMOB M MHHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YCJIOBUE HaOII0ICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUH MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M MNPAKTUUYECKOE TIPUMEHEHUE: OYKH, Jyma,
¢doToanmapar, NPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TU(PPaKIIMOHHAS PEIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pacIpOCTPAaHEHHUE, OTPAKEHUE M TNPEJIOMIICHHE CBETA.
OnTuyeckue npuOOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

NccnenoBanue cBOMCTB H300pakKeHUH B JTMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenue natepdepeHnn crera.

Habmronenue nudpakiuu ceera.

Habmronenune nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOILIBIO IPU3MBI.

[Tomydyenue cekTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl



N3mepenue nokaszaTess NpesoMIeHHs! CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cielAJILHON TEOPUH OTHOCUTEIBLHOCTH
I'panuibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH. IToctynarts
CIICIIMAJIbHOM TEOPUHM OTHOCUTEJIBHOCTH: HWHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, IIPUHIIMI OTHOCUTEIILHOCTH DUHIITEHHA.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILCHHE
JUTAHBI.
DHEprus U UMIYJIbC PEISATUBUCTCKON YACTUIIBI.

CBs13b MaccChI ¢ aHeereﬁ H UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ YaCTHUIBI. 9HCpFHH
ITIOKOAI.

Paznen 7. KBanToBas pusuka

Tema 1. Dnemenmot KGAHM OGO ONMUKU

®otonsl. opmyna [lnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTON. DHEPrust
Y UMITyJIbC (POTOHA.

OtkpeiTe u uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorpdexra. YpaBuenue DuHimTeitHa st hoTodpdexra. «KpacHas rpanunar
dboTtoaddexra.

JlaBnenune cBera. OnbwiTel I1. H. JIeOenena.

XHUMH4YeCKoe JeHUCTBHE CBETA.

TexHnueckrue YCTpONCTBa U MPAKTHUYECKOE MpPUMEHEHHE: (POTODJIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3((PexT Ha YyCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeIHET0 (GoTodddexTa.

CBeToaunosn.

Conneunast 6aTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Peszepdopra mo paccessHuiO 0 -4acTHIL.
[ImanerapHas mognenbs aroma. Ilocrymarsl bopa. M3nyueHue u 1morniouieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS JHEPruv Ha Apyrou. Bumwi
crekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnHoBele cBoiicTBa yactuu. Bonnel ne bpounsa. KopnyckynsspHO-BOTHOBOM
JTyaJu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIyUEHUE.

TexHuueckne YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbiTa Pesepdopa.

Ornpenenenue JIMHBI BOJHEI JIa3epa.

Habmoienne nHeRvaThIX CIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Habmronenue nuHe9aToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pe3epdopna mno  ompenesieHHI0  cocTaBa
panroakTuBHOrO wu3nyueHus. CBoiictBa anb(da-, Oera-, TaMMa-U3TyYEHUS.
BisiHue paaA0aKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa W HelTpoHa. HykinonHas mopens snpa [eizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M3orormsl.

Anbda-pacnaa. DNEKTPOHHBIH U TO3UTPOHHBIN OeTa-pacnan. ['amma-
U3IIydeHHE. 3aKOH PaJIMOAaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTE3 sIEp.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEpPCIEKTHBBI
AJIEPHON DHEPTETUKH. DKOJOTUYECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@yH/1aMEeHTaJIbHbIE B3aUMOJIeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

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

Jlemoncmpayuu

CU€TunK MOHU3HUPYIOLINX YACTHUL.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomul

HccnenoBanue TpeKoB YacTHIL (110 TOTOBBIM oTorpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMIH M ACTPOPUZUKH

DTarnbl pa3BUTHSI aCTpoHOMUU. [TpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3naus, sipkve 3BE3/bI, IUIAHETHI, WX BUIUMOE
JIBHOKCHHE.

CoiHeuHast cucreMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruy CoJiHIIA W 3BE3L.
3BE3/7IbI, UX OCHOBHBIC XapaKTEPUCTUKU. [[parpamma «CHEKTpalbHBIM Kjlacc —
CBETUMOCTBY». 3BE31BI TJIABHOHW IIOCJIEA0BATSIHHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JJI 3BE3/] INIABHOM IMOCJIEN0BATEIBHOCTU. BHYTpEHHEE CTPOEHUE



3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U »Boitounu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. [lomoxxenwe u aBwxenue CosHia B
[Nanaktuke. Tumnsl rasakTuk. PaguoranakTuku U KBasapbl. YEpHBIE IBIPHI B sapax
raJaKkTHUK.

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa606ia. Paz0eranue rainakTuk.
Teopus bonpmoro B3psiBa. PennkroBoe nsiyuenue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHM.

Vuenuueckue nabnooenus

HaGnroneHust HeBOOPYKEHHBIM TJIa30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpe/ieNICHUs MOJIO0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311si CEeBEpHOro MONYIIAPHS U APKUE 3BE3/bI.

Ha6nronenus B teneckon Jlynsl, muianer, Mieunoro Ilytu.

O06o0maroniee NOBTOPEeHUE

Ponp ¢usuku u acTpOHOMUHM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COILIMAJIbHOM M 3TUYECKOHN cepax NesITeIbHOCTH YeJI0OBEKa, pOJib U MECTO (pU3uKu
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOU KapTHHE MUPA, poib (PU3UUECKON TEOpun
B (opMHUpOBaHUM TpEACTaBICHUA O (UBUYECKOM KapTHUHE MHUPA, MECTO
(bu3nYecKo KapTUHBI MHpA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBIsSIeTCs
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€M C KypCcamMud MaTE€MaTHKH,
Ouonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meoswcnpeomemuvie nowsmusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBICHWE, HAay4YHbIM (akT, TUIOTe3a, (u3nueckas BEIWYWHA, 3aKOH,
Teopusl, HAOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pemIEHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl U MX IPOCKUHH HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIUH, TMPU3HAKK TMOJ00US TPEYTroJbHUKOB,
ompeiesieHne UIONIaAH TIOCKUX GUryp u oobEmMa Ter.

buonocus: >nextpudeckue SBICHUS B KUBOW MPUPOJAE, KOJIeOATCIbHBIC
JIIBVKCHUS B KUBOM MPUPOLIE, ONTUUYECKUE SIBIICHUS B KUBOW MPUPOIE, NEHCTBUEC
paanauy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHW3Mbl OOpa30BaHMSI KPUCTAUIMYECKONW PEIIETKH, CIEKTPaTIbHbBIN
aHaJIN3.



l'eocpaghus: MarHWTHBIE TOJMIOCA 3€MJIM, 3al€XKH MAarHUTHBIX PYA,
dhoTOoChEMKA 36eMHOM TTOBEPXHOCTH, TMPECKa3aHUE 3eMIICTPSICCHUH.

Texnonocus: JIAHUM DJIEKTPOIEpeNad, TIEHEpaTop IEPEMEHHOTO TOKa,
AJIEKTPOJBUTATENb, WHIAYKIWUOHHAs I€4Yb, pajnap, pPaguoNpUEMHHUK, TEJIEBU30DP,
anTtenHa, tenedon, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mnpeamera «Ddu3mka» Ha YpOBHE CpPETHETO OOIIEeTro
oOpa3oBanus (0a30BbII YPOBEHB) MOJDKHO OOCCHEYHTH TOCTIKCHHE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTAThl OCBOEHUS Y4eOHOTrO npeaMera « Pu3nka» JOJIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMXCsl PYKOBOJICTBOBATHCA
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITA W OMbBITA JAEATEIBHOCTUA B MPOIECCE PeaiM3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEILHOUN ESITEILHOCTH, B TOM YKCJIE B YaCTH:

1) rpa:kIaHCKOro BOCTIUTAHMS

c(hOpPMUPOBAHHOCTh IPAXKAAHCKON MO3UIIUU 00YUAIOIIEroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

MPUHATHE  TPAJUIIMOHHBIX  OOIIEUEIOBEUECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEJILHOCTh B MHTEpPECax TIPakIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYTPABICHUN B 00pa30BaTEIbHON OpraHU3allNH;

YMEHHUE B3aNMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKITUSIMH U Ha3HAYCHHUCM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOU ESITEIHLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM IrpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOUIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHM S, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIa/a B MOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTHYECKOr0 BOCITUTAHUS

ACTETUYECKOE OTHOIIIEHHE K MUPY, BKJIIOUYas 3CTETUKY HAYYHOT'O TBOPUYECTBA,
pUCYIEro (Pu3nYecKoi HayKe;



S) Tpy10BOT0 BOCTIUTAHMS:

UHTEpPEC K pa3inuHbIM cdepam NpodeccuoHaTbHON NeATebHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBINA BHIOOP
Oynymei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K O0pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3MKHN Ha TPOTSHKEHUU BCEU JKU3HU;

6) DKO0JIOrHYeCKOro BOCIIMTAHHS

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYphl, OCO3HAaHHE TJI00aJIBHOTO
XapakTepa dKOJOTHIECKUX MPoOIieM;

IJIAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYXKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHs YEIIOBEUECTBA;

pacUIMpEHHUE OMbITa JEATEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCA 3HAHUH 10 (HU3BHUKE;

7) UEHHOCTH HAYYHOT'0 MIO3HAHUSA:

c()OPMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UYECKON HAYKHU;

OCO3HaHWE LEHHOCTM HAYYHOW JeATENbHOCTH, TOTOBHOCTH B IIpoLIECCE
u3ydeHus: (GU3MKKH  OCYHIIECTBJISITH  MPOCKTHYID M HMCCIIEOBATEIBCKYIO
JEATEeIIbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble JJornyeckue JaeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAETATh LENU ACATCIBbHOCTH, 33J1aBaTh MapaMETpPbl U KPUTEPUHU HX
JIOCTH)KECHMUS;
BBISIBJISITH ~ 3AaKOHOMEPHOCTA M MPOTHUBOPEYMS B  PAcCCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIaH pelIeHUs] MpoOJieMbl C Y4ETOM aHajv3a WMEIOLIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICSTEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCJICICTBUI JESITEIbHOCTH;
KOOPAVMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEATbHOIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE MIPH PEIICHUHN KU3HECHHBIX MPOOJIEM.
ba3oBble ucciiegoBare/ibCKue JelMCTBHA:
BJIAJIETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUAMU U METOLAMHU
(bu3nUecKoil HayKu;



BJIa/IETh HABBIKAMU y4E€OHO-MCCIIEOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B o0yactu (Pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHusl 3a7ad (PU3UYECKOTO COACpIKAHUS, MPUMEHEHUIO Pa3TMYHBIX
METO/IOB ITO3HAHHS,

BIIAJICTh BHUAAMH JIEATCILHOCTH 110 TIOJYYCHHUIO HOBOTO 3HAHWS, €ro
WHTEPIPETANNA, TPEOOPA30BAHUI0O W TMPUMCHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYalMsIX, B TOM YHUCJIE MPU CO3J]aHUU YUYEOHBIX TPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISITh NPUYMHHO-CIICACTBEHHBIE CBSA3M U aKTyaJlUM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ DEIICHHs, HAXOIWUTh apTyMEHTHI ISl JOKa3aTelIbCTBA
CBOMX YTBEPKIICHH, 3a/1aBaTh MapaMeTPhl U KPUTECPUU PCIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (POpMyJIHMpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIBHOU
JEATEILHOCTH, B TOM YHCIIE TIPU U3YYEHUN (QUBUKU;

J1aBaTh OIICHKY HOBBIM CUTYAIIMSIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYI0 00JacTh
KU3HEIEITeIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTrHHAIBHBIC TTOAXOBI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aThTCPHATUBHBIC PEIIICHMUS.

Pabora ¢ unpopmanmeii:

BJIQJICTh HABBIKAMU TOJydeHHs] MHPOpMaIUU (PU3UIECKOTO COJCpKAHUS U3
WCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITCIIBHO OCYIIECTBIATH ITOWCK, aHAJIN3,
CHUCTEMATHU3AIMI0 W WHTEPIPETANni0 WH(POpPMAIUK pPa3IMIHBIX BUIOB U (GOpM
MIPE/ICTaBIICHNUS,;

OIICHUBATH JIOCTOBEPHOCTh MH(OpMAITUK;

UCIIOJIb30BaTh  CPENCTBA  WH(POPMAIMOHHBIX W  KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpPTaHU3AIIMOHHBIX
3a7lad ¢ COOMIOJIeHHEeM TpeOOBaHUM HSPrOHOMHMKH, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, pecypcocOepekKeHHsi, TMPaBOBBIX M JTUYECKHUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

Co371aBaTh TEKCTHl (PU3MUECKOTO COJCP)KAHMsSI B Pa3IWYHBIX (opmaTax ¢
y4€TOM Ha3zHAYEHUsI MHPOPMAIIUU U TIEJICBON ayIUTOPHUH, BEIOUpAas ONTUMAIIbHYIO
dbopMy NpeCTaBICHUS U BU3YyaTU3alUH.

KoMMyHHMKaTHBHBIE YHHBeEpCaIbHbIe yUeOHbIE 1eiiCTBUS:
OCYUIECTBJISITh OOIIEHHME Ha ypokax (U3MKA UM BO  BHE-ypOUYHOU
NEeSATEIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(QIMKTHBIX CHUTyalldd M  CMSAr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHS C HMCIIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

IIOHMMATh M HUCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW M WHIAMBUILYAIBHOU
padoThI;

BBIOMpATh TEMAaTHKy U METOJbI COBMECTHBIX JEHCTBUH C Y4&TOM O0OIIUX
WHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YJIEHA KOJIJIEKTHBA;

OPUHUMATh L€ COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJIATH IUIAH JICWCTBHM,
pacrpenenath pojid ¢ Y4ETOM MHEHHH Y4YaCTHUKOB, OOCYXIaTh pEe3yJIbTaTh
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXIOI'0 y4YaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

Ipe/yiaratb HOBBIE IIPOEKTHI, OLIEHUBATH HWJIEH C TO3WLHAA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIe YHHBepCaJbHbIe YUeOHbIe NelCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBISTh MO3HABATENIbHYIO JESATEIBHOCTh B 00JACTH
GU3MKK U AaCTPOHOMHHM, BBIABISITH NPOONEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATENIbHO COCTABJIATh IJIAH PELICHUS PAcdYE€THBIX M KaueCTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS TPAKTUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYAallUsIM;

pacMpATh paMKH y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

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

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HSPYIULIMU B 00JacTU
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/IEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJaJ€Th  HABBIKAMM  IO3HABATEJNbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IMPOILIECCOB, HX pPE3YJIbTaTOB U
OCHOBaHUM;



MCTIONb30BaTh MPUEMBI PEQIICKCHH JIJISl OLIEHKH CHTYal[iH, BHIOOpa BEPHOTO
pEIICHMS;

YMETh OLICHWBAaTh PUCKA M CBOCBPEMEHHO MPUHHUMATH PEIICHUS 1O UX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTruX TMPH aHaIW3e pPe3yIbTaTOB
NEeSATEeTLHOCTH;

MPUHUMATH ce0sl, TOHUMast CBOU HEJOCTATKU M JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TPU aHAIU3e pPe3yIbTaToB
NEeSATEeTLHOCTH;

MIPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OMIHOKH.

B mporecce mOCTMKEHHSI THYHOCTHBIX PE3YIbTATOB OCBOCHHS IPOTPAMMBI
no ¢Gu3MKe U1 YPOBHS CpEeAHEro oOIero oo0pa3oBaHUs y OOyYaromuXcs
COBEPILICHCTBYETCS HMOIIMOHAJIbHBIN UHTEJIEKT, peAnoararonuii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIIEHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOITMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
HYMOITMOHAIEHBIM H3MEHECHHUSIM | TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO TEIH U
ycrexy, ONTUMU3M, WHHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh HCXOJI1 U3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAOIIEH CITIOCOOHOCTh MOHUMATh SMOIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €Tr0 TMPH OCYIICCTBICHWH OOIIECHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAOIIUX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kijacce mpeameTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Yy 00YUAIOIITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (hopmMupoBaHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTHU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UUYECKUX MOJIETIeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTeMa OTCYETa, AOCOIIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN a3, MOJEIHU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHnn (PU3NIECKUX 3a/1ad;



pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U
DNEKTPOAVMHAMHUKHU:  PAaBHOMEPDHOE U PAaBHOYCKOPEHHOE  NPSIMOJIMHEMHOE
JIBUKEHHE, CBOOOJTHOE TAaJeHWE Ted, JBIKEHUE IO OKPYXHOCTH, HHEpIus,
B3auMozeicTBue Ten, AU Qy3usi, OpOyHOBCKOE JBUKEHHE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TEN, U3MEHEHHE 00bEMa Tl MPU HArpeBaHUU (OXJIAXKAECHUH), TEIIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALUA, IUIABJICHHUE, KPUCTAUIM3alus, KUIICHHUE,
BJIAJKHOCTb BO3/1yXa, [OBBIICHHUE JABJICHUA ra3a IIPU €r0 HarpeBaHUU B 3aKPHITOM
COCylle, CBsA3b MEXIy IapamMeTrpaMud COCTOSHMsS Trasa B H30Ipolieccax,
IIEKTpU3aLUs Tell, B3aUMOICHCTBUE 3apsA10B;

OMUCHIBATh MEXAHUYECKOE NBIDKEHUE, UCTOJb3ys (U3MUECKHUE BEITUUYHMHBI:
KOOpAMHATa, IIyTh, IIEPEMEIIEHHUE, CKOPOCThb, YCKOPEHME, Macca Tejla, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasl DHEprus, NMOTCHUHUAIbHAA JHEPIUs, MEXaHUYECKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPU OINHUCAHUM MPABUIBHO TPAKTOBATh
(U3MYECKUI CMBIC HUCIOJIB3YEMbIX BEIUYMH, UX OOO3HAYEHUS U E€IUHUIBI,
HaXOoAUTh (YOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHHY C APYTUMHU
BEJINYNHAMU;

ONMCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCIIONIBb3ysl (U3MYECKHE BEJIHMYMHBL: [JABJIEHUE Tra3za, TeMIeparypa, CpeIHss
KUHETUYECKash DHEPrus XaOTUYECKOI'0 IBUIKECHUS MOJEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padoTa rasa,
KOA(Q(GUIUEHT IMOJIE3HOTO JEUCTBUSA TEIJIOBOTO JBUTATENsl; IPU ONUCAHUU
NpaBUIbHO TPAKTOBaTh (DU3UUYECKUN CMBICI HUCHOJIB3YEMbIX BEIMYHMH, UX
00O3HAaYeHUsT W EIUHULBI, HAXOAUTb (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
($U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUUHAM;

OIMCBIBATh U3YYEHHBIE JIIEKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUYECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEJIUYUHBL: 3JIEKTPUUECKUN 3apsii,
AIIEKTPUYECKOE I10JIE, HANPSKEHHOCTD I10JIs1, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
Ipy ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMS] M EIMHMIIbI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BETMYUHY C JPYTMMH BETUYMHAMU;

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3Ys (pU3MUecKue
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUpPHOTO TArorenus, I, II u III 3akonsr HeroToHA,
3aKOH COXpAHECHUs MEXAHWYECKOM OJHEpPruU, 3aKOH COXPAaHECHUs HMILYJIbCa,
MPUHLAN CYNEPHO3ULIHANA CHUJI, NPUHLHWII PABHONPABUS WHEPUHUAIBHBIX CHCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKOW DHEPIUU TEIUIOBOIO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpyu 3TOM pas3innyarh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHUILIb,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IPUHUUIBI JACUCTBUS MAIIMH, HpUOOpPOB WU
TEXHUUYECKUX YCTPOMICTB; pa3ianyaTh YCJIOBHUS MX OE€30MACHOTO HCIIOIb30BaHMS B
MMOBCEHEBHOM JKU3HM;

BBITIOJHATh OKCIEPUMEHTHI MO MCCIEAOBAHUIO (U3UYECKUX SBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHM, MPHU STOM
dopMynupoBarh npoOiieMy/3ajady U THUIOTE3y Y4e€OHOro 3KCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOpYyAOBaHUS, MPOBOAMUTH OIBIT U
(bOopMyIHPOBAThH BHIBOIHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS U HUCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPELTHOCTEN U3MEPEHUI;

UCCIIEZIOBaTh  3aBUCUMOCTU  MEXIy  (PU3NYECKUMH  BEJIUYMHAMH  C
UCIIOJb30BaHUEM TMPSIMBIX H3MEPEHHUH, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBHUCHUMOCTH (PU3MYECKUX BEJIMYMH B
BUJIE TaOnuIl U TpaduKOB, 1€JIaTh BHIBOBI 110 Pe3yIbTaTaM UCCIIEIOBAHMS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUN B
paMKax y4eOHOro »SKCHEPUMEHTa, Y4YEOHO-UCCIENOBATENBCKOW M MPOEKTHON
JEATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIa0OPATOPHOIO
000Opy10BaHUS;

pemars pacu€THbIE 3aJa4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEIBIO,
UCHOJB3YS (hU3MUECKHE 3aKOHBI U MMPUHIIMUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJlauu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUECKUE BEIMYHUHBI U (HOPMYIIbI,
HEOOXOoAUMbIEe Jis1 €€ pElIeHMs, TPOBOJUTh PAaCU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEJINUNHBI;

pelaTh KaueCTBEHHBIE 33/1a4u: BHICTPAaUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY pacCyXI€HUH C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU HU
dbuznyecKue sIBICHUS;

UCIIONIb30BaTh ~ NpPH  pEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUHU I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJICTaBIICHNs Y4eOHON M HAYYHO-TIOMYJISIpPHON MHGOpPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

IPUBOJIUTH PUMEPHI BKJIaJ]a POCCHICKUX U 3apyOeIKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAYKH, OOBSICHEHUE IMPOILIECCOB OKPYXKAIOLIETO0 MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOW >KU3HU

JUTsl o0ecriedeHus: 6e30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMM, NIl COXPAHEHUS 370POBbS U COOMIOAEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTatb B TpYIIE C BHIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PpabOTy TPYIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
MJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIIEHUE PacCMaTPUBAEMOM MPOOITIEMBI.

K xonmy oOyuenus B 11 kJjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (popMupoBaHHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUUYECKOM IEATEIbHOCTH JIKOJIEH, LETOCTHOCTh U €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3MUYECKUX MOJICIICH:
TOYEUHBIN 3JIEKTPUUECKUIN 3aps/l, JIyd CBETa, TOUCUHbIA UCTOYHHUK CBETA, SJI€pHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIEJIb aTOMHOTO Sifjpa MPU PEIICHUH (PU3UUYECKUX
3a1ay;

pacno3HaBath (pU3NUYECKHUE SBJICHUS (IIPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU W KBAHTOBOUW (DU3UKU: AIEKTPUUECKasi IPOBOIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JACHCTBUS TOKa, B3aMMOJICUCTBHE
MarHuTOB, JJICKTPOMArHuTHas WHIYKLMS, JEWCTBUE MArHUTHOTO TMOJs Ha
MPOBOJAHUK C TOKOM U JIBHKYIIMMCS 3apsij, SJICKTPOMAarHUTHbIC KOJeOaHUs U
BOJIHBI, NPSMOJMHEHHOE paCIpOCTPAaHEHUE CBETa, OTpaXEHUE, MPETOMIIEHUE,
uHTepdepeHus, audpakous ¢ TONSIpU3aIUs  CBETa, JUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3Qhext (hoTodddhexT), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHUE
JUHENYaToro CrHeKkTpa aromMa BOAOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaaOaKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BeIIeCTBAa (AJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  AJIEKTPUYECKYI0  MPOBOJMMOCTh  PA3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBIIGHUS (MPOIECCHl), MCMOJIb3Ys (U3UYECKUE BEIUYUHBI:
ANEKTPUYECKUI 3apsiji, CHJIa TOKa, 3JEKTPUUYECKOE HAIpPSHKEHHUE, AJIEKTPUUECKOEe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs Cuia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cuia Ammnepa, cuiia JlopeHua, WHAYKTUBHOCTh
KaTYIIKU, SHEPTUs JJIEKTPUUECKOTO W MarHUTHOTO TIOJICHM, MEepUojJ M YacToTa
KojeOaHuii B KoieOaTenTbHOM KOHTYpe, 3apsl M CWjla TOKa B IMpoliecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKycHOE paccTossHUE U
ONTUYECKas CWJIA JIMH3BI, TIPH OMUCAHWUU TPABIIBHO TPAKTOBATh (PU3UUECKHIA
CMBIC]I HCIIOJNB3YEMBIX BEJIWYWH, WX OOO3HAYEHUS W €IUHUIIBI, YKa3bIBaTb
dbopMyIibl, CBSI3BIBAIOIIME JAaHHYIO (U3UYECKYIHO BEIUYUHY C JIPYTUMH
BEJINYMHAMU;



ONMKCHIBATH M3YyYEHHbIE KBAHTOBBIC SIBJICHUS W TMPOLIECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYHMHBI: CKOPOCTHh SJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPTUS U UMITYJbC (POTOHA, IEPHOJ] MOJIypaciaja, SHEPTHsl CBA3H
aTOMHBIX SI7IEP, TPU OINMCAHWU TPABWIBHO TPAKTOBATh (U3MUECKHH CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, UX OO0O3HAUYE€HUS U EAUHUIIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOLIUE JIaHHYI0 (DU3UYECKYI0 BEJIMYMHY C JPYTUMU BEIMYMHAMM,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHATM3UPOBaTh (U3MUECKUE TPOIECCHl M SBJICHUS, WCIONB3Ys (DU3NUIECKUE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO M MapaJlIeIbHOIO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHra, 3aKoH 3JIEKTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PaclpOCTPaHEHUsI CBETa, 3aKOHBI OTPAXKEHUS
CBETA, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE JDiWHIITeHHa s (oTodddekra,
3aKOH COXPAaHEHWsl SHEPruu, 3aKOH COXpAaHEHUs HMITYJIbCa, 3aKOH COXPaHEHHUS
AIEKTPUYECKOr0 3aps/ia, 3aKOH COXpPaHEHUs MacCOBOTO YHCIa, mocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipyu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTU4YeCKO€ BBIPAKEHHE U YCIOBUSA (TpaHUIlbl, O0OJACTH)
MPUMEHUMOCTH;

OTIPENICIIAThH HAMPABJICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cujIbl AMriepa u cuiibl JlopeHna;

CTPOUTh W ONHCHIBATh H300paXKEHUE, CO3AABAEMOE IUIOCKUM 3E€pKaJOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3MUYECKHX SBJICHUU U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHU: MpPHU 3TOM
dbopmynupoBaTh TpoOJeMy/3agady W THUIOTE3Y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpPOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsl (U3UUECKUX BEIIWYUH, MPU
ATOM BBIOMpPATh ONTUMAJIBHBIA CMOCOO0 W3MEPEHUS U KCIOJIb30BAaTh H3BECTHBIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYUH C HCIOJIH30BAHUEM
OpSMBIX HM3MEPEHUH: MpPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TAOIUI U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cobJroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUMN B
paMKax y4eOHOro »SKCHEpUMEHTa, YYEOHO-UCCIENOBATENbCKOW M MPOEKTHOM
JESATETLHOCTH C HCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOW (PU3WYECKON MOJENbIO,
UCIIOJIB3Ysl PM3UYECKUE 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4n



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBL,
HEOOXOUMbIEe NIl €€ pElIeHUs, MPOBOIUTH PacuéThl M OICHUBATh PEaTbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pemaTh Ka4eCTBEHHBIE 3a7a4M: BBICTPAUBATh JIOTUYECKHA HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sBICHMUS;

UCIOJb30BaTh  IMpPU  pPEIIEHUU  y4dyeOHBIX  3aJad  COBpPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUHU I MTOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPECTABICHUS y4eOHOU U HAYYHO-TOMYJISIpHON HH(OpPMALIUY, TOTYyYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

OOBSACHATh MPUHLMIIBI JEHCTBUS MallUH, OpUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyarh yCIOBUS UX 0€30IaCHOrO MCIOJIb30BAaHUS B IMOBCEAHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJb30BaTh TEOPETUUYECKUE 3HAHUA N0 (PU3UKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPH OOpalIEHUH ¢ MPUOOpPaMH M TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTrO
MIOBEACHUS B OKPYXKAIOILIEH Cpee;

paboTath B TpYIINE C BHIIOJHEHHEM pa3JIMYHBIX COLUANBHBIX PpOJEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PAalMOHAIBHO pACHIPENEsATh OOS3aHHOCTH U
IIJJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IIJNTAHUPOBAHUE

10 KJTIACC
KoauuvecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | Ilpakruueckue (icpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U METOIbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' AR HEAYT https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
22 Auraniica ! https://m.edsoo.ru/7f41bf72
bu6nuorexa [JOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7E41bfT2
Hroro no paszneny 18
Paznen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6nunorexa [JOK
2 1 1
3 OCHOBEI TEPMOTMHAMIKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BEIIECTRA. 5 bu6nunorexa [JOK
’ @da30BeIe MEPEXObI https://m.edsoo.ru/7f41bf72




Hroro no pazgeny

24

Paznen 4. SJIEKTPOJUHAMUKA

bubmuorexa [JOK
41 IEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3NeKTpuYecKuil TOK. TOKU B bubnmoreka [JOK
4.2 12
pa3IMYHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/ P KourpoJubnbie | IIpakTuyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmnoreka [JOK
) UHIYKIHSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHu4eCKHUE U JIEKTPOMArHuTHbIE 9 1 bubnmnoreka [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHuyecKkue U 3J1€KTPOMAarHUTHBIE 5 | bubmmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 10 3
3 Onuka https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPHH 4 | bubnmoreka [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 ONeMEHThI KBAHTOBOM OITHKH 6 hitps://m.cdsoo.ru/Ti41c97c
4.2 Crpoenue aToma 4 bu6nunorexa [JOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE 411p0

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKU

5.1 DIeMEeHTHI aCTPOHOMHH B aCTPOPUZHKHU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazgeny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 Ob6o06maroree MOBTOpEHNE 4 ngg;;f;;iouﬁﬂlcwc
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







HOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | IIpakruyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
®u3nka — HayKa O IPUPOJE.
1 Hayunsble MeT(}),K bl HOEH:HI/ISI 1 bubmmorexa [JOK
v A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Ponb 1 mecTo dusuku B

) (hopMHUPOBaHHH COBPEMEHHOM | bubnmoreka [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATEILHOCTH IO IeH
MexaHuyeckoe IBUKEHUE.

3 OTHOCUTENHHOCTh MEXAHUYECKOTO | bu6nuorexa [JOK
nBrkeHus. [lepemernienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMeEpHOE npsMOIMHENHOE | bu6muoreka [IOK
JBUJKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPAMOIMHENHOE | bubnmnoreka [JOK
JBUJKEHUE https://m.edsoo.ru/ff0c372e
CBobogHOe TajieHne. Y CKOpeHHe bubnmoreka [JOK

6 1
CBOOOIHOTO ITaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHoe 1BH>XEHHE.

7 JIBr>kKeHUE MaTepUaIbHON TOYKH IO 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ffO0c3ada
OKPY>KHOCTH
8 [Tpuniun otHOCUTENBHOCTH [ anmiies. 1 bubnmnoreka [JOK




WHepuuanpHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

bubmuorexa [JOK

9 Cynepno3uinu cuil. Bropoi 3akoH
yrep H p . https://m.edsoo.ru/ff0c3be8
HrroTona 151 MmaTepuanbHON TOUKH
Tpernii 3axkoH HeroToHa 1114 bubnmoreka [JOK

10
MaTepHUANIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTOo Tarorenusa. Cuia

1 I P bubmnorexa [JOK
TspkecTd. [lepBas kocMuueckas

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cua ynpyroctu. 3akos ['yka. Bec bubnmnoreka [JOK
Teja https://m.edsoo.ru/ffOc3el8
Cuita tpenus. Koaddumuent tpenus.

13 C P b P bubnnorexa [JOK

WJIa COIIPOTHUBIIEHUS IPU IBHUKEHUU
p P https://m.edsoo.ru/ff0c3f76
TeJa B SKUAKOCTH WJIN Ta3e
[TocTymarenbHOe U BpamaTebHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6nuorexa [IOK
MowmeHT cunbl. I1nedo cumbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPJIOTO Teja
NMnynsc MmaTepuaibHOM TOYKH,

s CHUCTEMBI MaTEpUAJIbHBIX TOYEK. bubmuoreka [IOK
NmMnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMITysbca. PeakTuBHOE MBUKEHWE
PaboTta 1 MOIITHOCTE CHJIBL.

16 Kunernueckas 3HEprust MaTepHaaIbHON bu6muoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKON 3HEPrUu

17 [TorenmaneHas sHEeprus. bu6nunorexa [JOK




[MoTeHumanbHast SHEPTUs YIIPYTO
nepopMUpPOBaHHON MPY>KUHBI.
[ToTeHumanpHast SHeprusi Tena BOIU3M
HOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ffOc461a

18

IloTeHnManbHble U HEMOTEHIMAIbHEIE
cuibl. CBsI3b pabOTHI
HENMOTEHIUAJIBHEBIX CHJI C N3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUS MEXaHUYECKOM
SHEPTHU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccnenoBanue cBs3u pabOThI CUIIBI C
M3MECHCHHEM MEXaHHUYECKOHN SHEePTUn
TeJa Ha IPUMEPE PACTSIKCHHS
PE3UHOBOTO KI'yTa»

20

KonTponbHas pabota no reme
«Kunemaruka. JIuHaMuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Aupdysus

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUA U
B3aUMOJEHCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUJIKOCTEN
U TBEPABIX TEI

23

Macca monekyn. Konuuecto
Bemecta. [locrosnuas ABoraapo

24

TenoBoe paBHoBecue. Temneparypa
n e€ uzMmepenue. lllkana remneparyp




Lenbcus

Wneanpueiii raz B MKT. OcHoBHOE

bu6nmmorexa [IOK

2 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMIieparypa Kak Mepa

26 CpellHel KHHETUYECKON YHEPTruu bubnmoreka [JOK
JBUYKEHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeiipona

27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHast pabora

)3 «HccnenoBanne 3aBUCUMOCTH MEXITY
rapamMeTpamMu COCTOSIHUS
Pa3pexKEHHOT0 ra3a»

29 H3omnporiecchl B UA€aIbHOM Ta3e U UX bu6nunoreka [IOK
rpaduvecKoe npeacTaBIcHUue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 crrocoOnI e€ n3meHenus1. KomnaecTo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHsI OJJHOATOMHOTO UJI€aTFHOTO
rasa

31 Bunel reruonepenaun bubnmnorexa LIOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIIOEMKOCTD BEIIECTBA.
32 KomnuuecTBo TemioTsl npu bubmmorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AnnadbaTHBIN TIpoIiecc

3 I1epBblil 3aKOH TEPMOJIUHAMUKHU U €TO bubmuoreka [IOK
IIPUMEHEHHE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobOpatumocTs mporieccoB B bubnuotexa [JOK




npupoze. Bropoii 3akoH
TEPMOANHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunun nevicreus u KII/ TenmoBoi

bu6nmmorexa [IOK

35
MalUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKOJIOTHYECKHUE MTPOOIIEMBI
TEII09HEPTETUKU
33 O6o06maromuii ypok «MoneKysipHast bubnmnoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no reme
39 «Monekynsapaas ¢pusrka. OCHOBBI bubamorexa LHOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [Tapoobpa3zoBaHue U KOHACHCAIHUS. bubnmoreka [JOK
Hcnapenue u kumnenne https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS U OTHOCUTENIbHAS
41 BJIAJXHOCTh BO3/yxa. HachleHHbIN brbmmorexa [OK
AyXa. H https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammmaeckue u
1 amopdHbIe Tena. AHU30TPONIHS bu6muoreka [IOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctayuisl. COBpEMEHHBIC MaTEPHAITBI
[InaBneHue n KpUCTATUIU3ALIMSL.
43 VY aenbHas TETIOTA TUIABJICHUS Brbmmorexa LIOK
8 ' https://m.edsoo.nu/ff0c6708
Cybnumarus
but6mmorexa [{IOK
44 VYpaBHeHHE TEIOBOro GajiaHca
P https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tel. DIeKTPUIEeCKU bubnmnoreka [JOK

3apsn. I[Ba BUJA SJICKTPUUICCKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOIHUKHU, AUANEKTPUKHU U

46 MOJIYIIPOBOJHHUKH. 3aKOH COXPaHEHM bubmorexa [IOK
YHpOBOA ' p https://m.edsoo.ru/ffO0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aunmonaeiicTBue 3aps10B. 3aKOH
. N bu6nmoreka [IOK
47 Kynona. ToyeuHbIN 2IEKTPUYECKUI
https://m.edsoo.ru/ffOc6ced
3aps
Hanps:k€HHOCTB 3JIEKTPUYECKOTO
43 nosus. [IpuHuun cynepno3unuu bubnmnoreka [JOK
BJIEKTPUYECKUX MoJeH. JInauum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cut 2JIeKTpOCTaTHYECKOTO
49 noxad. Ilorennman. Pazaoctn bugmorexa LOK
’ ) https://m.edsoo.ru/ff0c6f00
MMOTEHIINAJIOB
IIpoBOAHUKH U TUIIEKTPHUKH B
50 3J'Ip€I<T OCTaTUYECKOM nonIe bubmmorexa HOK
P ' https://m.cdsoo.ru/ff0c7018
JlusnexTpudeckasl HpOHUIAEMOCTh
bu6mmoteka [IOK
51 OnekrpoéMrocTh. Kongencaro
™ A p https://m.edso0.ru/ff0c7126
OneKTPOEMKOCTD INIOCKOTO
P bu6mmoreka [IOK
52 KOHJIEHCATOpa. DHEPrus 3apsKEHHOT O
https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlabopaTtopHas pabota "U3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"
[IpuHIMIT AEACTBUS U IPUMEHEHHUE
54 KOH/JIEHCATOPOB, KOIMPOBAIBLHOTO

amnmapara, CTpyHHOTO PUHTEPA.
DNeKTpoCTaTUIECKas 3allnuTa.




3azemiIeHHE IEKTPONPHUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma st
ydacTKa [enu

56

[TocnenoBarenbHOE, TapaUIETBLHOE,
CMEIlIaHHOE COETMHEHUE
poBoAHUKOB. JlaboparopHas paboTa
«M3ydeHne CMEIIaHHOTO COSTMHEHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTB JIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

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

58

3akon Oma J1sl TOJTHOM (3aMKHYTOI )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucrouyHmka Toka u
€ro BHYTPEHHETO COTIPOTHRIICHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MPOBOJIUMOCTH TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI MCETAJIJIOB OT
TeMreparypbl. CBEpXIIpOBOAUMOCTh

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TYYKOB

61

[TonynpoBoiHHMKH, WX COOCTBEHHAsT U
IIpUMECHAas TpoBoAUMOCThb. CBocTBa
p—n-niepexona. [lonynpoBogHUKOBBIE
prOOpbI

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c84ae




DNEeKTPUUECKUH TOK B pacTBOpax U

62 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubmnoreka [IOK
DIIEKTPOJIMTUYECKAS TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTpUYECKHUM TOK B razax.

63 CaMocCTOSTEIbHBIN 1 1 bubmuorexa [JOK
HECAMOCTOSITEbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE | bubnmoreka [JOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O06o06marmui ypok | bubnmnoreka [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no reme

66 «Qunekrpocratuka. [TocTosHHBIM | bubmmnoreka [JOK
3neKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeax»

67 PesepBHblit ypok. KonTposbHas | bubnmnoreka [JOK
pabota o reme "DieKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O000maronuii ypok 1 bu6muoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 63
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
[
Jrj;n Tema ypoxka Beero KonrTpoabubie | IlpakTuuyeckue i[:;'?eﬂl/lﬂ :)Ig;bal;zizlfeﬂbnme
padoThI padoThI pecypes:
[TocTostHHBIE MATHUTHI U X

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bubmuoreka [IOK
Bekrop MmarnutHOM nHAYKUMA. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIIUH
MarauTHoO€ 1oJie MPOBOJHUKA C

) TokoM. OnbIT Dpcrena. | bubnuoreka [IOK
BzaumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 | bubnnoreka [JOK
MAarduTHOTO IIOJI KATYIIKKA C TOKOM) https://m.edsoo.ru/ffOc98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuia Ammnepa.

4 JlaGoparopHas paboTa | | bubnuoreka LIOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apsDKCHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopenmna. PaboTta cuisl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas nHAyKus. [ToTok

6 BEKTOpAa MarHUTHON MHIyKIuK. D/1C 1

WHIAYKIHU. 3akoH 9JICKTpOMar HUTHOM




uHaykuuu Papanes

JlabopaTtopHast pabora
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HUHAYKIOAH

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTD. SIBIIeHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MAarHUTHOTO TOJIS KATYILIKH C
TOKOM. DJIEKTPOMArHUTHOE I0JIe

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTporucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEb,
YCKOPHUTEIN JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS T1€Yb

10

O6o6maromuii ypok «MarauTHoe
moJie. DIIEKTPOMATrHUTHAS] WHTYKITHSI»

bub6mnoreka [IOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbHnas pabora no teme
«MarauTHoe 1I0J1e.
3J'I€KTpOMaFHI/ITHa$I I/IHI[yKIII/ISI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
Kose0aHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJICOaHMI.
[IpeBpaiienue sHeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KojieOaHui Tpy3a Ha
HUTH OT JUTMHBI HUTH U MacChl Tpy3a»

14

KonebarenpHblit KOHTYp. CBOOOIHBIE

bu6nmorexa [JOK
https://m.edsoo.ru/ff0cb820




SJICKTPOMArduTHBIC KoJieOaHus B
nacaJlbHOM KoJieOaTeIbHOM KOHTYpPC.
AmnHanorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAaraiuTHbIMH KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTUHU B UICATHHOM
K0JIeOaTeIbHOM KOHTYpE

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffO0cb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHyXIeHHBIE
MexaHu4deckue kojebanus. Pezonanc.
BbIHyX1eHHBIE 3]IEKTPOMAarHUTHBIE
KoJIeOaHus

bub6mnoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MolHoCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOLIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsKEHUs

bubmnoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpousBoactso,
nepeaaya u norpediieHue
JEKTPUYECKOMN dSHEPTUU

19

YCTpOUCTBO U MPAKTUUECKOE
[IPUMEHEHHUE JJIEKTPUUECKOr0 3BOHKA,
TreHepaTopa IMEPEMEHHOTO TOKA,
JIMHUH IIEKTpoIiepeaayd

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE AJIEKTPOIHEPTUU.
Kynberypa ncnonp3oBanus
3JIEKTPOIHEPTUH B MOBCEAHEBHOM
JKU3HU




MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6mmoreka [IOK

21
pacCIpOCTPaHEHUS U JJIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHble ¥ MPOAOIBHBIE BOJHBI
” 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh bubnuoreka [IOK
3ByKa. Beicora Tona. Tem0p 3Byka https://m.edsoo.ru/ffOcccOc
DNIeKTPOMarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U CKOpOCTh. [lIkana bubnuorexa LIOK
P ' https://m.edsoo.ru/ffOccfeQ
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIUOCBA3U U
24 TeneBueHns. Pa3surue cpencts
cBs3u. Paguonokanus
)5 Kontponbhas padota «Konebanus u bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK
ToueuHsblii HICTOYHUK cBeTa. JIyy https://m.edsoo.ru/ffO0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oT pa)KeHI/DI ceera. [loctpoenue bromorexa OK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B MJIOCKOM 3€pKajie
[Ipenomnenne ceera. [lonHoe
)3 BHYTpEeHHEE oTpaxeHnue. IIpenensHbiin bubnuoreka [JOK
YT'OJI ITIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpakeHUs
29 JlaGopatopHas pabota «M3mepeHue bubnuoreka [IOK
IOKa3aTelIs IPEIOMIICHUA CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenue nzodpakeHuii B bubnmnoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuyeHue JuH3bl

https://m.edsoo.ru/ffOcddle

JlabopaTtopHast pabora

31 «HccnenoBanre CBOMCTB
M300paKeHU B JIMH3aX)»
Hucnepcus cBeta. ClokKHBINA COCTaB
0 oemoro ceera. LIet. JTaboparopHas
pabora «Habmoaenne nucrepcuu
CBETa»
13 Untepdepenmus crera. Audpakius bubnuorexa [JOK
ceeta. [{udpakinmonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue NpuOOpPbI U yCTPOKUCTBA U
YCIIOBUS MX O€30MaCHOTO MPUMEHEHHS
['paHu1IBI TPUMEHUMOCTH
36 KJIacCUYeCKOM MexaHuKu. [Toctymnarsl bubnuoreka [JOK
CIIeLIMaTIbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
bu6nmoreka [JOK
37 3aMme/yIeHre BpEMEHH U COKpallleHue
https://m.edsoo.ru/ffOcfad2
JUTMHBI
DHeprusi U UMIYJIbC PEISITUBUCTCKOM
. bubmuoreka [JOK
38 gacTuilbl. CBS3b MAcCChl C SHEPTUEH 1
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
KonTtponbhas padora «Onrtuka.
. bubmuoreka [JOK
39 OcHOBBI crielMaNIbHOM Teopuun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0




®otonsl. Dopmyina I1nanka. DHeprus

Bbu6moreka [JOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIEA0BaHNE
b K
41 dororddekra. OnbiTel A. T'. nommorexa O
https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbI hoTodhdexTa. YpaBHEHHE
. (ub o0 P bu6mmorexa [IOK
42 OiHmreiHa 11 potodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuma» ¢porosrddekra
Hasnenue cera. OnwiThl I1. H.
. bubmuoreka [JOK
43 JlebeneBa. XuMHYECKOE ACHCTBHUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
MPaKTUYECKOe TPUMEHEHHE:
44
¢dorosnemenT, HOTOAATUHK,
CoNTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3amad no teMe «J1eMEHTHI bubmuoreka [JOK
KBAaHTOBOU ONTHKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHa. OOBITE
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
pPOpAa o p t hitps://m.edsoo.ru/ff0d091a
ILnanerapHas MoJienb aToMa
bu6mmoreka [IOK
47 ITocTymnarer bopa
TYHATRL HOP https://m.edsoo.ru/ff0dOafa
HN3nyuenne u moriionenne GoToHOB
48 I I/I}I:Ie e€X0JIe aToMa C O H(le)"O OBHS bubmmorexa TOK
P pesoa . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyrou. Bumbl ciekTpoB
BoaHoBEIe cBOlicTBa yacTull. BoaHEI
. N bubmuoreka [JOK
49 ne bpoins. KopnyckynsipHo-

BOJTHOBOM Jyanin3M. CIIOHTAaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXKACHHOC U3JIYUCHUC

50

OTKpbITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopna no omnpeneneHuto cocraBa
PaAMOAKTUBHOIO U3ITYUYCHHS

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaaue
PaMOaKTUBHOCTH Ha )KHBBIC
OpraHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anbda-pacna.
DJEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['amma-uznydyenue

bubmnoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. SnepHbii
peaktop. [IpoGiempl, IEPCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI SEPHOU
SHEPIreTHKU

bub6mnoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE
Nno3UTpoHa. MeToab! HaOMOICHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusi cron «®@yHaaMeHTanbHbIE
B3anMoaercTBHA. EMMHCTBO
(bU3uUeCcKOil KapTHHBI MUPA»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é31H0r0 HEOa. Co3Be3 N,
HpKI/Ie SBéSJII)I, IIaHETHBI, UX BUIUMOC
newxkenne. ColHEYHAs! CUCTEMA

56

Connne. CoaHeuHas aKTUBHOCTb.
HcTtounuk sHeprun ConHIa U 3BE31




57

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TNIAaBHOM
nocie0BaTeIbHOCTH. BHyTpenHee
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTaBICHUSI O IPOUCXOXKJICHUH U
sBostonuu CosHIa U 3BE3]1

58

Muineunsbiit [1yte — Hama ["aakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakrtuke. ['anaktuku. Y€pHbie
JBIPBI B SIJpax TajJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbIioro B3pbiBa.
PenukroBoe uznydeHue.
Meraramaktrka

60

Hepemennsie mpoOaeMbl aCTpPOHOMHUHT

61

KonrtpomnbHas pabota «neMeHTbI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIIMAIbHON 1
ATUYECKOM cdepax nesTeTbHOCTH
YyeJI0BeKa

63

O6o6matomuii ypok. Pombs 1 mecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUpa

64

O6o06matomuii ypok. Posb
¢buznyeckoil Teopun B GOpMUPOBAHUH
MIPEACTABICHHUH O (PU3UIECKOM
KapTHUHE MUpa




Ob6o6maromuit ypok. Mecto
(bU3HYECKON KapTHHBI MUpPA B 0011IEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUI O IPUPOJIE
66 PesepBHbIi ypok. MaruurtHoe mnoie. 1
DneKTpOMarHuTHAsI MHIYKIHS
PesepBubliil ypok. Ontuka. OCHOBBI
67 CIIELMaJIbHON TEOPHUH 1
OTHOCUTEJILHOCTH
Pesepnbiii ypok. KBanToBas ¢pusuka.
bubmuoreka [JOK
68 DNeMEHTHl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBLIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penaknueii [lapdenteeBoit H.A., Akninoneproe obmiectBo «M3aaTenbcTBO

«HpOCBCHIeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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