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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro0 ypOBHS Ha YPOBHE CpPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM NporpaMmsl, npencraBieHHbIXx B PI'OC
COO, a Takxke c yu€roMm (QenepaibHOl pabodeil MporpaMMbl BOCHUTAHHS U
KOHLIETIIIMK TpernojaBanusi ydeOHoro mpeamera «Pusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aAUAX Poccuiickou denepanuu, peANTU3YIOLINX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (DU3UKE HANpPaBICHO Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHbl MHpa oOyyaromuxcs 10-11 kmaccoB mpu
oOy4eHHH WX (PU3MKe Ha 0A30BOM YPOBHE HAa OCHOBE CHCTEMHO-AESITEIIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpebdoBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPEeIMETHBIM pe3yJibTaTaM
OoOy4eHHsI, a TAKXE YUYHUTHIBAET HEOOXOJUMOCTh pEATM3aLUU MEXIPEIMETHBIX
CBsA3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMH IpeameTamMu. B Heil
OTIPEJICIISIIOTCS OCHOBHBIC 1€MW M3yYeHUs (PU3MKH HAa YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHusl, IJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI Kypca (PU3UKH: JIUYHOCTHBIE,
MeTarpeIMEeTHbIE, TPeIMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma no pusnke BKIOYALCT:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHMSI Kypca (PU3MKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYeHMUS;

e coJiepikaHue yueOHoro npeamera « Ou3ukay» 1o rogam 00y4eHus.

®du3rka Kak Hayka O HamOojee OOHIMX 3aKOHAX NPUPOAbI, BBICTyHas B
KauecTBe y4eOHOTO MpeIMEeTa B LIKOJE, BHOCUT CYIIECTBEHHbIN BKJIAJ B CUCTEMY
3HaHui 00 okpysxaroriem mupe. IIKoapHBIN Kype PU3UKH — CUCTEMOOOPa3yIOIINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SIBJIEHUM, H3yYyaeMbIX XHUMHUEH, OHOJIOTHeH,
dbuznyeckoid reorpaduerd U acTpoHoMueu. lcmonp3oBaHME W aKTHUBHOE
npuMeHeHue  (U3MYECKMX 3HAHUM  OmpeneNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTHKH, TPAHCIOpPTa, OCBOCHMS
KOCMOCa, ITOJIy4EHHUS] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOMCTBAMH U JPYTHUX.
N3yyenue QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa O0ydaroluxcs, B (GOPMHUPOBAHUE YMEHHH MPUMEHSTH
HAYYHBI METO]I TO3HAHMS [TPH BBITTOJIHEHUN MU YU€OHBIX HCCIIET0BAaHUM.

B ocHOBy Kkypca ¢Gu3WKu i1 ypOBHS CpeAHEro oO0Iero oOpa3oBaHUs
MOJIOKEH psAd HWACH, KOTOpbIE MOYKHO paccMaTpyuBaTh KaK MPUHLUIBL €ro
MOCTPOECHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTEpPHaNl U3 BCEX pa3iesioB (PM3HUKH, BKIIOYAET KaK
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEM Marepual Kypca (GU3UKH
oObeAMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIseTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzainus NpearnoaracT HUCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaNa (U3UYECKOW HAayKH, OCMBICICHUE CBS3U PAa3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MPOOJIEMaMHU.

Hoess npuknaonoi  nanpaenennocmu. Kypc ¢dusukum mnpeamnosaraer
3HAKOMCTBO C HIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJIOTMUECKHUX MPHUIIOKEHUN
W3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercss TOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEpKaHMsI, TOCBSIIEHHBIX HSKOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKW M TEXHOJIOTHMH, a Takke O00CyXKIACHUs
po0JIeM pallioOHATBHOTO MPUPOIOTIONB30BAHMS M SKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (U3HKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJIAIOTCA (u3nueckue Teopuu ((popMupoBaHHE MPEICTABICHUN O
CTPYKTYp€ MOCTPOCHUSI PUBHUECKON TEOpUH, POk (PyHIAMEHTATBHBIX 3aKOHOB U
NPUHIUIIOB B COBPEMEHHBIX TNPEACTABICHUAX O TMPUPOJIe, TpaHHIAX
MPUMEHUMOCTH TEOpHM, i1 OIKHCAaHUSl €CTECTBEHHO-HAYyYHbIX SBJICHUN U
IIPOIICCCOB).

CHUCTeMHO-ACATEILHOCTHBIN TOAX0/ B Kypce (PU3UKU peanusyercs Mpexkie
BCEro 3a CUET OpraHu3allid IKCICPUMEHTATBHON NESITEIbHOCTH O0YUYaroIInXCsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB W JTAOOpPaTOPHBIX padoT,
KOTOphIE B mporpamme 1o (usuke oObEeIUHEHbI B OOIIMI CIUCOK YUEHUYECKHMX
IpaKkTUYeCKUx paboT. BeiaeneHne B yKa3aHHOM IepevyHe JIabopaTOpHBIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJSL M  OLEHKH, OCYIIECTBIISCTCS Y4YaCTHUKAMHU
o0pa30BaTeNbHOTO TPOIECCa UCXOJs U3 OCOOCHHOCTEH IUTAHMPOBAHUA U
ocHameHuss kaOuHera ¢wu3uku. Ilpm 3TOM oOecreunBacTCs OBJAJCHUC
OoOy4YaroImMUMHUCs YMEHUSIMU TIPOBOJIUTH KOCBEHHBIE HW3MEPEHMs, HCCIICIOBaHUS
3aBUCUMOCTEH (DU3UYECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB 110 MPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME YIENAETCS PEMICHUIO PACUETHBIX W KAYECTBEHHBIX
3amad. Ilpu 3TOM 1711 pacu€THBIX 3aay NPUOPUTETOM SIBISIFOTCS 33Jladyd C SIBHO
3aIaHHON (PU3UYECKON MOJICIIBbIO, TTO3BOJISIOIINE MPUMEHITh U3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U WHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. /sl KadeCTBEHHBIX 3a]1ay MPUOPHUTETOM SIBIISTIOTCS 3a7aHUs Ha
OOBSICHEHHE MPOTEKaHUsI (PU3NYECKUX SBICHUA M MPOLIECCOB B OKpYKArOIIEeH
KU3HU, TpeOyrone BbIOOpa (U3MUECKOW MOJENTH Il CUTYyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu DPI'OC COO k maTepuaibHO-
TEXHUYECKOMY OOECIeUueHHI0 Y4eOHOro mporiecca O0a30BBIA YPOBEHb Kypca
(bU3UKK HA YpPOBHE CpeAHEro o01Iero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSIX
pPEeIMETHOrO0 KaOWHeTa (PU3UKK WM B YCJIOBHSIX WHTEIPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kabunere (U3MKM NODKHO OBITH
HE0OXoMMOe J1abopaTopHOE OOOPYJIOBAaHWE JJISI BBITIOJTHEHUS YKa3aHHBIX B
nporpamMme 1o (PU3MKe YUYEHWUYECKUX MPAKTHUICCKUX PAOOT M JEMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemoHCTpaninoHHoe oOopyaoBaHue (GOPMHUPYETCS B  COOTBETCTBUU C
NPUHITUIIOM MUHUMAJIbHOW JOCTAaTOYHOCTH U O00ECIeUYMBACT IIOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3WKE KIFOYCBBIX JIEMOHCTPAIM IS
WCCJICMOBAHNS  W3Y4YaeMBbIX SBJICHUH H  TPOILECCOB, OMIHPUYECKUX W
byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000OpyIOBaHWE JJIsi YYECHUYECKUX MPAKTUYECKUX padoT
dbopmupyeTCs B BUAC TEMAaTHYCCKUX KOMILIEKTOB M OOCCIICUMBACTCS B pacyeTe
OJHOTO KOMIUIEKTa Ha JByX oOydaroummxcsa. TeMaThdeckue KOMIUICKTHI
7a00paTOPHOTO OOOPYIOBAHMUS JIOJDKHBI OBITH ITOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJIE ITU(POBBIX JTAOOPATOPHUH.

OCHOBHBIMM LIEJISIMH U3Y4Y€HUS (PU3UKU B 0011IEM 00pa30BaHUM SIBISIOTCA:

e (dopMupoBaHME HMHTEpEcCa W CTPEMJICHHS OOydaloluXcsi K HAyIYHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEICTABICHHUI O HAYYHOM METOe MO3HaHus U (hOpMHUpOBaAHHE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (dopMHpOBaHHE HAy4YHOTO MHPOBO33PEHUSI KaK pe3yJbTaTa H3yUeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHue yMEHUW OOBSCHATH SBIEHUS C HCIOJIH30BAHUEM
(bU3NYeCKUX 3HAHUI M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHHEe TpeACTaBICHUNH O POy (DU3UKH IS PAa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHA.

JlocTkeHne 3TUX Ieneld 00ecrneunBaeTcs pelieHueM CIeAyIomuX 3a/1ad B

mpoliecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPETHETO 00IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBbl  3HaHMM 00  o0mmX  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DIIEKTPOJMHAMHUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUA I
0oObsCHeHHMST (PU3WYECKUX SBICHUW B TPUPOAEC W IS TPUHATHUSA
MMPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEHICHUS Pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
dbu3nyeckoil MOJENbI0, 3allay, MOAPa3yMEBAIOLUIUX CAMOCTOSITEIIbHOE
co3nanue Gu3NUecKor MOJIEIH, aICKBATHON YCIOBHSIM 3aJ1a4H;

e TOHWMaHWE (U3MYECKUX OCHOB W NPHHIIMIIOB JEHCTBUS TEXHHUYCCKHUX
YCTPONCTB M TEXHOJIOTHYECKUX MPOIIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITEIBHOIO TUJIAHUPOBAHUS W TPOBENECHUS
(bU3MYEeCKUX AKCIIEPUMEHTOB, aHAJIM3a M WHTEPIpeTanud WHGOpMAIUH,
OTIpe/ieNIeHUs TOCTOBEPHOCTH OTYyUYEHHOTO Pe3yIbTaTa,;

e CO3/JaHME YCIIOBUH AJSI Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusydenne ¢usuku (0a30BbI YpOBEHb) HAa YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENI0), B
11 xknacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o (u3uKe TMepedyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBIAECTCS PEKOMEHJOBAaHHBIM, YUYWUTEIb JI€TAET BBHIOOP
MPOBENCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHJAMBHUIYyaJTbHBIX
O0COOEHHOCTEH 00yUYaroIIuXCsl.



COAEPXXAHME OBYYEHUA
10 KIIACC

Pasznen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

dusnka — Hayka o npupoje. HayuHele MeTOABI MO3HAHUSA OKPYXKarOLIErO
mupa. Ponp DJKcnepuMeHTa M TEOpHMM B IIPOLECCE IO3HAHUS IPUPOJBI.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (uU3NYECKUX SBICHUNA U TpoleccoB. HayuHble rumortesbl.
®du3nyeckre 3aKOHbI U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponp u mMecro ¢u3uku B (OPpMUPOBAHUU COBPEMEHHOW HAay4HOH KapTHUHBI
MUpa, B IPAKTUYECKOU IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple M UU(POBBIE H3MEPUTENbHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienrie, CKOpoCThb (CpeAHsii CKOPOCTh, MTIHOBEHHAasi CKOPOCTb) U
YCKOpPEHUE MaTepuaIbHOM TOYKH, WX MPOCKIIMM HAa OCH CHUCTEMbI KOOPAMHAT.
CnoxeHue nepeMeIIeHU U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsIMOJIMHEWHOe aBmxkeHue. [paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUs, MNYyTH U MepeMelIeHUs
MaTepUaIbHONW TOYKU OT BPEMEHH.

CBoboaHOe mazieHre. Y CKOpeHHe CBOOOTHOTO TaICHHMS.

KpuBonuueiinoe  aBwxkeHue. JIBHKeHHE  MaTEpUAIbHOW TOYKH 11O
OKPYHOCTH C ITIOCTOSIHHOM I10 MOJIYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAS
ckopocTh. [lepuon u yacrora obpaienus. LleHTpocTpeMuTEIbHOE YCKOPEHHUE.

TexHudyeckre yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHUE: CIIHUJIOMETP,
JIBH>)KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE Mepe/layuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK
JIBHDKCHUSL.

[IpeobpazoBaHue IBMXKEHUM C UCIIOIB30BaHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3pesKeHHOM IIPOCTPAHCTRE.

HabGmronenne ABMKEHHS Tenna, OpONIEHHOTO TOJ YIiOM K TOPU30HTY H
TOPU30HTATBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocT Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3yueHre HEpaBHOMEPHOTO IBUKEHUS C IIEbI0 ONPEACIICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHne COOTHOWIECHHS MEXAY NYTSAMH, NPOUIAECHHBIMM TEJIOM 3a
MOCJICIOBATEbHBIE PAaBHBIE MPOMEXYTKH BpPEMEHH IPH PaBHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBUKEHUA AapUKa B BA3KOU KUJKOCTH.

N3yuyenue nBMKeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocutenbHOCTH — ['aymmmied.  Ilepseiit 3axkoH  Hprorona.
NHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akon HeroToHa
JUUIs. MaTEpUAIbHOM TOUKHU. Tpernil 3akoH HbroTOHA 1J1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Ttsokectn. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buael Tpenus (okosi, CKobxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nokos. KoadduimeHt tpenus.
Cuna conpOTUBIICHUS TIPU JIBUKECHUU TEJIa B )KUIKOCTH WM Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT cHJIBl OTHOCUTENIBHO OcHu BpauieHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: MOJIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuUM.

CpaBHEeHHME MACC B3aUMOJICUCTBYIOIIUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMAIIHH.

HesecomocTts. Bec tena nmpu yCKOpEHHOM NOABEME U MTAJCHUMU.

CpaBHeHUME CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBust paBHOBeCUS TBEPAOro Tena. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomol

N3ydenue ABMXeHUs OpycKa MO HAaKJIOHHOM IIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAKOIIUX B IPYXKUHE U
pe3nHOBOM o0pasiie, OT ux JAePOopMaInu.

HccnenoBanne yclaoBUM pPaBHOBECHUS TBEPAOrO TeNa, HMMEIOMIETO0 OCh
BpALCHUS.

Tema 3. 3aKkonbl coOXpaneHusn 6 mexaHuke

NmMnynbc MaTepuanbHOM TOYKHM (Tesia), CUCTEMbl MaTE€pHAIbHBIX TOYEK.
NmMnynbe cuibl U W3MEHEHHE HMIIyJibca Tejla. 3aKOH COXPAHEHHs] HMMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIHOCTE CHJTBI.

Kunernueckass »Heprusi MaTepHallbHOM TOukH. Teopema 00 HM3MEHEHUU
KMHETHUYECKOU SHEPTUM.

[TorenumaneHas SHEprusl. [TorennumanbHas SHEPrus YIIPYTO
nedhopMUpoBaHHON  TpykuHbl.  [loTeHIManbHas  SHEpPrus  Teia  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[loreHnmanbHble W HENOTCHLMUAIbHBIC  CHIIBL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CHJI C M3MEHCHHUEM MEXAHWYECKOM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIM MUCTOJIET, ABUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa mOTeHIIMATBLHOM SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBS3u pabOTHl CHIBI ¢ M3MEHEHHEM MEXaHUYECKOW SHEepTruu
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOIO XKI'yTa.

Pa3znen 3. MoJsiekyasipHast pu3uKa U TEPMOJAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. [Auddysus. Xapakrep ABMKEHUS U
B3aUMOJECHCTBUSL YacCTHUIL BellecTBA. MoJenn CTPOEHHsI Ta30B, KUJIKOCTEU H
TBEPABIX Te U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjenei. Macca u
pa3mepsl Mosieky. KonnuecTBo BemiectBa. [loctosinaas ABorajpo.

TermioBoe paBHoBecue. Temneparypa u e€ uzMmepenue. lllkana temmneparyp
Lenbcus.



Mognens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HIICabHOTO Ta3a. AOCOJIOTHAs Temreparypa Kak Mepa
CpeoHEW KWHETHMYECKOW HSHEPruH TEIUIOBOTO MABWKEHUsA dYactull rasza. [llkana
temneparyp KenpBuna. I'azoBbie 3akoHbl. YpaBHeHHEe MennaeneeBa—Knanenpona.
3akoH JlanbroHa. M3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBieHHWE H30MPOIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qotorpaduu
MOJIEKYJI OPTaHUYECKUX COECIMHEHUI.

OmnbiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CyLIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HUTIOCTpUpYOIIas IPUPOy AaBIEHUS ra3a Ha CTEHKU COCY/Ia.

OnbIThl, WIIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJICAIbHOrO Tasa,
W30IPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

Ornpenenenue Macchbl BO3/yXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHHI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY IMApaMETPAMHU COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuxu

TepMmoauHaMuueckass cucrema. BHYTpEHHSsI SHEPTUS TEPMOJMHAMUYECKOU
CUCTEMBI U cToco0bl €€ n3meHeHusi. KomnyecTBo Termnotel u pabota. BHyTpeHHss
SHEpPrus.  OAHOATOMHOTO  MJAECAJbHOrO  rasa. Buagel  Termonepengayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUSA, U3IYUYCHUE. Y I€IbHAs TETUIOEMKOCTh BEILECTBA.
KosimdecTBo TEmIOTHI MpU TEIIIONEpeaaye.

[Tonsitue 06 ammabGatHoM mporiecce. [lepBbIil 3aKOH TEPMOJUHAMUKH.
[IpumeHnenne TepBOro 3aKoHAa TEPMOJMHAMUKH K m3ormporeccam. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Brtopoii 3akon Tepmonunamuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TennoBble  mamwmHbl.  [IpyHOMOBI  JEWCTBUA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanus sHEprUM B TEIUIOBBIX MarmuHax. Koadduiment mnonesnoro
nericTBus TerutoBoi MammuHbl. [{ukn KapHo u ero xosdduimeHT moje3Horo
JENUCTBUS. DKOJIOTHYECKHE MPOOJIEMBI TETIOPHEPTETUKH.



TexHuyeckre yCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHws, OBITOBOW XOJOAWILHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEW SHEPruu Tejla MPU COBEPIICHUU PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJI JEHCTBHEM CXKATOro BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA).

M3MeHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) Tella MPU TEIJIonepeaaye.

OnpiT MO aauabaTHOMY pacCUIMPEHHIO BO3yXa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIN BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3mepenue yaenbHON TEIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Dazoevie nepexoonvl

[TapooOpazoBanue 1 KoHjeHcarus. McrnapeHue U kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BIIAXKHOCTh BO31yxa. HacklmeHHbll map. YaenapHas Teruiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdHbie Tena. AHU30TPOIMS CBONCTB
kpuctaiyioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [lnaBieHue wu
KpUcTajuM3anus. Y aenbHas TerioTa miasieHus. Cyonumanms.

VYpaBHeHUE TEIIOBOTO OajiaHca.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJYYEHUS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBONCTBa HACBHIILICHHBIX MMapOB.

Kunenue npy moHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HaGmronenrie HarpeBaHus U IJIABJICHUS] KPUCTAJIMYECKOTO BEIIECTRA.

JleMoHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzauusi Tea. OJEKTpUYecKuid 3apsan. [[Ba Bula 5>IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, AMANIEKTPUKH U TOJYIMPOBOJHUKU. 3aKOH COXpPAHEHUS
AIIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsinoB. 3akoH Kynona. ToueuHbIN 3EKTPUUECKUM 3apsil.
DnexkTpuueckoe moJsie. Hanpsk€HHOCTh  diekTpuueckoro 1mojs. I[IpuHumn



CYNEPIO3ULNAN SJIEKTPUYECKUX MOoJei. JIMHUM HanpspKEHHOCTU 3JIEKTPUYECKOTO
OJIAL.

Pabora cum  anektpocrarmueckoro  mons.  [lorenmman.  PasHoCTh
NOTEHUUAJIOB. [IpOBOAHUKM U AMDIIEKTPUKH B JJIEKTPOCTATUYECKOM IOJIE.
Jwvsnexrpuyueckasi MPOHULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEeKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE JIIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMUPOBAIIbHBIN alapar, CTPYHUHBIN OPUHTED.

Llemoncmpayuu

VY CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3anmoneiicTBUE HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOHUKH B 3JIEKTPOCTATHUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMDIIEKTPUKY B DIIEKTPOCTATUIECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCAaTopa OT IUIOLIAJH
IUTACTHH, PACCTOSIHUS MEXAY HUMU U AUDJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31exkmpuveckuit mox. Toku é pa3nuunvlx cpeoax

ONEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMS JSJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTossHHBIN TOK.

Hanpsxenune. 3akon OMa Ju1s y4acTKa LEIH.

DNEKTPUYECKOE CONPOTUBJICHUE. Y IEJIBHOE CONPOTUBJIEHUE BELIECTBA.
[TocnenoBarenbHOE, NApAILIENbHOE, CMEMIAHHOE COEAMHEHUE MPOBOHHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAsl CUja M BHYTPEHHEE CONPOTUBIECHUE HCTOYHUKA TOKA.
3akoH Oma [1J1s1 OJTHOM (3aMKHYTOM ) 3ieKTpudeckoit nenu. KopoTkoe 3aMbIKaHue.

ONeKTpoHHAas  MPOBOAMMOCTD  TBEPABIX  METALIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[ToynmpOBOJHUKH. CoOcTBeHHass W TpUMecHas IPOBOJUMOCTh
noJIynpoBoAHUKOB. CBolicTBa p—N-nepexoja. I1orynpoBogHUKOBBIE TPUOOPHI.

ONeKTpuYecKuidi TOK B  pacTBOpax UM  paciulaBax  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTAYECKAS JUCCOLUALINS. DIEKTPOIH3.



DNIeKTpuUecKuii TOK B Ta3zaXx. CamMOCTOSTENbHBIM M HECAaMOCTOSTEIbHBIMN
paspsa. Monnus. [LInazma.

TexHuyeckre yCTPOWCTBA M IIPAKTHYECKOE IPUMEHEHHWE: aMIIepMeETp,
BOJITMETP, pEOCTaT, MCTOYHUKH TOKA, DJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYPOBOTHUKOBBIN U0/, TaTbBAaHHUKA.

Llemoncmpayuu

M3mepeHne cuibl TOKA U HaPSDKCHMSL.

3aBUCUMOCTb COIIPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IUIOIIAM MONEPEYHOIO CEYEHUS U MaTepHaa.

CMemaHHOe COeTMHEHUE TPOBOTHUKOB.

[Ipsmoe wW3MepeHne JIEKTpOABWXKYLIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJNEKTPOJIUTOB.

M ckpoBoii pa3psia 1 MPOBOAMMOCTB BO3yXa.

OHOCTOPOHHSSI IPOBOIUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomol

M3ydeHne cMEemaHHOIO COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIEeKTPOABUKYIIEH CUJIbl UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBIJICHUS.

HaGmronenne amexTpoimsa.

MexknpeaMeTHble CBA3H

Nzyuenue xypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
YYETOM COAEPIKATEIBHBIX MEXKIPEIMETHBIX CBSA3€H C KypcaMHM MAaTEMAaTHKH,
OHOJIOrMHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsamusi, CBI3aHHBIE C W3YYEHHEM METOJOB HAy4HOI'O
NO3HAHM: SIBJICHHE, HAay4HbI (akT, rumnoresa, (pusnueckas BeJIUYMHA, 3aKOH,
Teopusl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHWEe CUCTEMbl ypaBHEHUH, JMHEWHas (yHKLMS,
napabona, runepbosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIHHU:
CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCH KOOPJAUHAT, CJI0)KEHHE BEKTOPOB.

buonocus: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHJbI TEIUJIONEpPEaun, TEIIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOI HPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAss IUCCOLMALNS,
rajbBaHUKA.

l'eoepagpus: BIaxXHOCTH BO31LyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
YYET TpEHHUS B TEXHUKE, MOJLIWIHWKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHMHS
UMITyJIbCca B TEXHUKE (pakeTra, BOJOMET W JIpyrue), ABUTATENb BHYTPEHHEIrO
cropanusi, napoBasi TypOrWHa, OBITOBOM XOJOJUIBHUK, KOHIAULIUOHED, TEXHOJIOTUN
MOJIyYEHHUsSI COBPEMEHHBIX MATEpUAIOB, B TOM 4YHCIE HAHOMATEpPHUAJOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYUHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE puOOopHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuUTHl.  B3anMmonelcTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marHuTHOM HMHAYKUuU. lIpuHuun cynepno3unnu
MAarHWTHBIX MOJed. JINHMM MarHUTHOW WMHAyKuMU. KapThHa JMHHMI MarHUTHOU
WHYKIHUH MOJIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe T10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHHUM WHIYKIUU
MAarHuTHOI'O TOJIA JUJIMHHOIO NPSIMOTO INMPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOIO
IIPOBOJHMKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MO1yJIb U HallpaBJICHHE.

Cuiia JlopeHna, €€ MOJlyJib U HalpaBlieHHE. J[BUKEHUE 3apsKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM IMoJje. PaGota cuibl JlopeHiia.

SIBiieHue 3EKTpOMAarHUTHOM UHAYKUUHU. [IoTOK BekTOpa MAarHUTHOU
WHIYKIMU. OJEKTPOJABWKYILIAs CWJIA WHAYKUUMHA. 3aKOH D3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekrpuueckoe Tmosie. OJIEKTPOABIKYIIAS CUiIa WHIYKIHH B
MIPOBOJHUKE, IBHKYLIEMCS IOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NHAyKTUBHOCTE.  SIBIEHWE CaMOMHAYKLMHU. OJEKTPOJIBHXKYIIAs CHIIA
CaMOMHIYKLIHH.

OHeprusi MAarHUTHOT'O NOJISL KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: ITOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOJABHUIATENb, YCKOPUTEIW 3JIEMEHTAPHBIX
YaCTUII, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHMK UHIYKIIMA MarHATHOTO TOJIS.

B3anmoneiicTBrue 1BYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHHE 3JIEKTPOMATHUTHOW UHTYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUs
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomol

M3yudeHre MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccenenoBanne 1eWCTBUSA MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanne sIBIEHUS dJIEKTPOMAarHUTHOW WHIYKIIUH.

Paspnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KOJ1eOAHUA

KonebarenbHas  cucremMa. CBOOOJIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonunyeckue konebanus. I[lepuon, dacrora, ammuutyna u ¢asza KojaeOaHHil.
[IpyXvHHBIN MasTHUK. MaremMaTU4eCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

KonebarenbHbiit KOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOrus MEXKIy MEXaHWYECKUMH U
JIEKTPOMarHUTHeIMH KoJjeOanusimu. ®Popmyna Tomcona. 3aKoH CcOXpaHEHUs
SHEPIUM B UJEATHLHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouux KojeOaHUsX. BeIHy)IeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyX€HHbIE 37I€KTPOMATHUTHBIE KOJIEOAHUS.

[lepemennblii TOK. CHHYCOMIANBHBIA MEPEMEHHBII TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ M JIEUCTBYIOIEE 3HAYEHHE CHUJIbI TOKA U
HaIpsKEHHUS.

Tpanchopmarop. IIpousBoACTBO, Mepeaadya U MOTPEOSICHUE IIEKTPUICCKON
HHEPrur. DKOJOTUYECKHE PUCKU IPHU MPOU3BOJCTBE 3ieKTposHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEHEBHOM JKU3HHU.

TexHuyeckne yCTpOMCTBA M IIPAKTHYECKOE IIPUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTeIbHOM CcHCTeMbl (IPYKUHHBIN WIH
MaTeMaTUYECKUI MasTHHK).



Hab6mronenue 3aTyxaromux KojieOaHu.

HccnenoBanne CBOKWCTB BBIHYK/ICHHBIX KOJIEOAHUH.

Habmonenue pezonanca.

CBoOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA M HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3sonanc mnpu MocnenoBaTeIbHOM COEIWHEHHWH PE3UCTOpA, KaTYIIKH
WHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopens TMHUYU 3IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MabIX KOJI€OAHUI I'py3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccnenoBaHne MNEPEMEHHOTO TOKA B LENM U3 MOCIEJ0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbLE 80IHbL

Mexannueckrue BOJIHBI, yCIOBUS pacnpocTpaHenus. llepuon. CkopocThb
pacrpocTpaHeHuss W JJiMHa BOJHBI. llomepedyHble W MPOAOJBHBIE BOJIHEI.
HNurtepdepenius n nudpakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CIOBHUSL U3TYyUYEHUS SJEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus Bektopos E, B, V B anexkrpomarauutHoii BosnHe. CBoiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE, MOJISIpU3aIius, Tudpakims,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMArHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHUOKNBI PAAUOCBA3Y U TeNEBUACHUSA. Panqnonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuyeckre yCTpPOWCTBA M NPAKTHUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTpPa3ByKOBas JMArHOCTUKAa B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue 1 pacPOCTPAHEHUE TIOTIEPEYHBIX U MPOAOTLHBIX BOJIH.

Konebmromeecs Teo Kak MCTOYHUK 3BYKA.

HabGnronenue oTpaxkeHus U MPeIoMIICHNS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHinu u 1uppakiuy MEXaHMIeCKUX BOJTH.

3BYKOBO pE€30HaHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOW U
4aCTOTOMN KOJIeOaHUIA.



HccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUe,
nperoMIIeHUE, oyapu3anus, rudpakuus, HHTephEpeHIIUs.

Tema 3. Onmuxa

['eomeTpruueckas onruka. [IpsgmoiinHEWHOE pacnHpOCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxeHnne cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI MTPEIOMIICHUS CBEeTa. AOCOIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroja MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiaoxHbI coctaB 6enoro cera. LIBer.

ColOuparomue W pacceuBaronue JUH3bL. ToHkas JsmH3a. DOKycHOe
paccTosTHUE W ONTHYECKash cujla TOHKOM auH3bl. [locTpoeHune m300pakeHud B
coOuparoluX U pacceuBaronux jJuH3ax. GopMysia TOHKOW JTUH3BI. Y BEJIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas ontuka. WuTtepdepenuust cBera. KorepeHTHbIE HCTOUHMKHU.
VYcnoBusi HabOmo/IeHW MAaKCUMYMOB W MUHUMYMOB B HHTEep(EpEeHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Hudpakuusa cBera. JudpakuvonHas pem€rka. YciaoBue HaOIOACHUS
[VIABHBIX ~MAaKCUMYMOB MpH MaJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmsspuszanus ceera.

TexHuyeckre yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmnapaT, NPOCKIUOHHBIA ammapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
onTHKa, TU(PpaKMOHHAS peIIETKA, TOJIPOUI.

Jlemoncmpayuu

[IpsiMOnMHENWHOE pPacHpOCTPAHEHUE, OTPAXKEHUE W IMPEJIOMIICHHE CBETA.
OnTuueckue npuOOpsHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moienb CBETOBOA.

HccnenoBanue CBOMCTB U300paKEHUM B JIMH3aX.

Mogenu MuKpockomna, TeJIeCKomna.

HabGmonenne naTepdEpeHIINN CBETA.

HaGmronenue nudpakuuu cBera.

HaGmronenue nucnepcuu ceera.

[TonyueHue ciekTpa ¢ TOMOIIbIO IPU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBI0 TUPPAKITTOHHON PEIIETKH.

Hab6mronenue monsipusaiuuy cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomeol



W3mepeHne nokasaTesis NpeaoMIIEHUs CTEKIA.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cieniMaJIbHONM TEOPUH OTHOCUTEIBHOCTH

['panuubpl  TPUMEHMMOCTH  KJIACCUYECKOW  MexaHuku.  [loctynaTel
CHELUAIbHOW TEOPUU OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEJILHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKpAILEHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEJSITUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. ®opmyna [1nanka cBs3u sHEpTUH POTOHA C €r0 YACTOTONU. DHEPrusi
Y UMITYJIbC (POTOHA.

OtkpeiTre 1 uccienoBanue GorodPpdexra. OnbiTel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DunmreriHa aiga dotodddekra. «KpacHas rpaHuiiay
dboToaddexra.

JlaBnenue ceera. OnbiTel [1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHHuecKre YCTpOMCTBA M MPAKTUYECKOE IpPUMEHEHHUE: (POTOIIEMEHT,
dboToMaTUMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1o3¢(DHeKT Ha yCTaHOBKE ¢ IMHKOBOMW MIIACTHHOM.

HccnenoBanue 3akoHOB BHElTHEro GpoTtodddekTa.

CBeToaunon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuto o -4acTHII.
ILmanerapnas moxpens aroma. Iloctynatel bopa. W3myyeHue u morioiieHue
(GOTOHOB TpU MEpexojie aToMa C OJIHOTO YPOBHS SHEPrUud Ha Apyrou. Bumwl
criekTpoB. CHEKTp ypOBHEN SHEPTUU aToMa BOJOPOA.

BonnoBelie cBoiicTBa yactuu. Bosnnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJTu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYeHUE.

TexHnueckne yYCTPOWCTBA M MNPAKTHYECKOE INPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
Mogens onsita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
Hab6mronenue nmHelyaThIX CIEKTPOB U3TYUYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomol
Habnronenue nuHeyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocrtaBa
paavoakTUBHOrO u3nydeHus. CpoiicTBa anb(da-, Oera-, ramMMma-u3Iy4yeHHUs.
Bisinue paaioakTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hykionnas mopens snpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Torsl.
Anbda-pacnan. ODNEKTPOHHBIM U MO3UTPOHHBIM Oerta-pacnaa. I'amma-
U3JIly4yeHue. 3aKOH PaJuOoaKTUBHOTO pacnaja.
DHeprus CBs3M HYKJIOHOB B sifpe. AnepHbie cuibl. [ledekT maccsl sapa.
S nepuble peakuuu. /leneHue u cuHTE3 SAEP.
Anepnwiii peaktop. TepMosepHbiii cuHTe3. IIpoOiaeMbl M TEepPCHIEKTUBHI
AIEPHON DHEPTETUKNA. DKOJIOTUYECKUE ACIIEKTHI SIEPHOM SHEPTETUKH.
DnieMeHTapHble YacTULbl. OTKPBITHE IMO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hpr3ndeckoil KapTUHBI MUPA.
TexHuyeckue yCTpOMCTBAa U IPAKTHUYECKOE IIPUMEHEHUE: TO3UMETP, KaMepa
BuiibcoHa, siiepHblil peakTop, aToMHas Oomoa.
Llemoncmpayuu
CU€T4YMK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomol
HccnenoBanne TpekoB YacTHIL (10 TOTOBBIM oTorpadusim).

Pa3znen 8. JiieMeHTBI aCTPOHOMHUM U ACTPOPU3UKH

Orarnbl pa3BuTusa actpoHoMmud. [IpuKkiiaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKUe 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBHOKEHHE.

ComnHeunas cucreMa.

Comnnne. ComnHewyHass akTUBHOCTb. Mctounuwk sHepruu CojiHIIA W 3BE3.
3BE371bI, X OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM KJIacc —
CBETUMOCTB». 3BE3ALI TJIaBHOM MOCJICIOBATEIHLHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3J TJIaBHOM II0CIIEIOBATEIBbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABIICHHS O MPOUCXOXKICHUHU U 3Bosonuu CoiHIa u
3BE3/1. DTambl )KU3HU 3BE3.

Mnineunstii Ilyte — Hama T'anaktuka. [lonoxenue u neukenue ConHia B
INanaktuke. Tunel raakTuk. PaguoranakTuku U kBa3apbl. YEpHbIE IBIPBI B AIpax
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Paz0oeranne rajmakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe usiydyenue.

Macmradnas ctpyktypa Beenennoit. MerarainakTuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Vuenuuecxue nabooenus

HaGnroieHusi HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUMN /IS ONPEeIeNICHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3aus1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3IBI.

Habmronenus B Teneckon JlyHsl, muranet, Mieunoro Ilytu.

O0o01mammiee NOBTOPEHUE

Ponp ¢Qusuku u acTpOHOMUM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOU,
COLIMAJIBHOM M 3TUYECKOM c(pepax nesTenbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOUM KapTUHE MUpPA, POJIb (PU3NYECKOI Teopuun
B (GOpPMHpPOBAHMU TIPEJCTaBIEHUNA O (U3HUECKOW KapTUHE MHpPA, MECTO
(dbu3nYecKol KapTUHBI MUpa B OOILEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEJICTABIECHUAN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kitacce ocymiecTBIsETCS €
YYETOM COAEPXKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMHd MaTEMaTHKHU,
OHOJOruu, XUMHH, reorpaduu U TEXHOJIOTHU.

Meowcnpeomemnvle nonsamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUA: SIBJICHUE, HAay4HbIH (akT, rumnores3a, (u3MYecKas BEIWYWHA, 3aKOH,
Teopusi, HaOMIOJCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHHWE CHUCTEMBl YPAaBHEHHM, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M HUX MPOEKIMM HA OCU KOOPJHMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (DYHKIHM, TPU3HAKK TOJI00USI TPEYTOJbHUKOB,
OTIpEJICIICHHE TIIOIAIN TUIOCKUX (hUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue sBIECHUS B KUBOW TMpuUpojie, KojieOaTeabHbIe
JIBVKEHUS B )KUBOM MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOWU MPUPOLIE, NCHCTBUEC
paualyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TeJd, MEXaHW3Mbl O0Opa30BaHMsI KPUCTAUIMYECKOW PEMIETKH, CIEKTPaIbHBIN
aHaJu3.



l'eocpagpua: wmarHuTHbIE TOJIOCA 3€MIIM, 3aJI€KH MATrHUTHBIX DY,
doTochEMKa 3eMHOM MTOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSCECHUI.

Texnonocus: JIAHAMA DJEKTPOIIEpenad, TIEHEpPAaTop I[EPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAs II€4Yb, Pajap, PaguONpPUEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NMpOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA NPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpemvera «Du3nMkay Ha ypOBHE CPEIHETO OOIIETO
oOpazoBanus (0a30BbI YPOBEHB) JIOHKHO OOECIEUUTH JOCTHXKEHHUE CIIETYOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO npeameTa « Pu3nkay JOHKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYaromMxcsi PYKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH IIO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OIBITA U OIBITA JEITEIBHOCTH B MPOLIECCE pealu3ald OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xx1aHCKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA O0YHAIOLIEr0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OPUHATHE  TPAJUIIMOHHBIX  OOINEYETOBEUECKMX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TIPa)kKAaHCKOTO
o0111ecTBa, y4aCTBOBaTh B CaMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3aluu;

YMEHHUE B3aUMOJECHCTBOBATh C COUMAIIBHBIMU NMHCTUTYTaMU B COOTBETCTBUH C
uX (QYHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTaPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UIEHTUYHOCTH,
MaTPUOTU3MA;

[ICHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTUXEHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
JESITEIIBHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOrO OyaylIero;

4) 3¢TeTHYeCKOT0 BOCTTUTAHMUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAyYHOI'O TBOPYECTBA,
npuCyIero (Gu3nIecKoi Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Iu4HbIM cepaM NpoPeCcCHOHATBHON NEATEIHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM U TEXHUKON, YMEHHUE COBEPIIAaTh OCO3HAH HBIN BBIOOD
Oyayuieil npodeccruu U peann3oBbIBATh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI,

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JIACTH
(Gbu3MKYN Ha TPOTSHKEHUU BCEH KU3HH;

6) IKOJIOrH4eCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HaHUE IJ100aJIbHOrO
XapakTepa dKOJIOIMUECKUX MpoOem;

IUTAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUI B OKPYIKAIOIIEH Cpeie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA;

paclIMpeHne OmbITa JCATEIBHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (QU3MKM  OCYLIECTBIISATh  MPOEKTHYIO U HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh HHIMBHIyaIbHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eCTBUS
ba3oBble jornueckue 1ecTBUA:
CaMOCTOSTENIbHO  (OpMYJIMPOBaTH M aKTyalIu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENeNATh NN JIeITeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HUX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH U MPOTUBOPEYHMS B  paccMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBlI ¢ YUETOM aHadn3a HMEIOITUXCS
MaTepUaJIbHBIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI 1ESITENbHOCTH;
KOODAVMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX IPOOJIEM.
Ba3oBble uccienoBarejbckme AeiCTBHS
BJIQJICTh HAYYHOM TEPMHUHOJOTHUEH, KIIOUEBHIMU MOHSATUSAMH U METOAaMU
buznyecKoil HayKu;



BJIAJICTh HABBIKAMHU YUEOHO-HCCIICIOBATEIHCKON M MPOCKTHOUN NEeATETLHOCTH
B o0ylact (pu3mKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB perieHusl 3a1ad (U3HUECKOTO COJSPIKAHMS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB IMO3HAHMUS,

BJIQJIETh BHJIAMH JICITCIBHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHMS, €r0
WHTEPNIpETalii, MPeoOpPa30BaHUI0 W TPUMEHEHHIO B PA3IMYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IJaHUU yUYEOHBIX TPOCKTOB B 00acT (PU3nKH;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ peIleHMs, HAXOIAUTh apryMEHThl JJIA JOKa3aTeIhCTBa
CBOUX YTBEP)KJICHHH, 3a]1aBaTh apaMeTPhbl U KPUTEPHUH PEIICHHS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOAC pCIICHUS 3aJadd  Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MECHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (opMynaMpoBaTh COOCTBEHHBIC 3a7a4d B 00pa3oBaTeIbHOU
JEATEILHOCTH, B TOM YHCIIE TIPU U3YyUEHUN (DUZUKU;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWUSA TO (u3MKe B TPAKTUYECKYIO 00JacTh
JKM3HEJICITEIIBHOCTH;

yMETh HHTCTPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OpUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4UH, IOMyCKAOIINE aTbTCPHATUBHBIC PCIIICHHUS.

Pabora ¢ nnpopmanmueii:

BJIaJIETh HaBBIKAMHU IOJy4YeHUs MWHGPOpMAIUU (U3UUIECKOTO COJePKaHUS U3
MCTOYHUKOB Ppa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBISATh IIOHUCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0 MH(POPMAIIMA PA3JTHYHBIX BUIOB U (GopM
IIPE/ICTABIICHNUS,

OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBa HMH(GOPMAIMOHHBIX W KOMMYHHKallMOHHBIX
TEXHOJIOTUHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTraHU3aIllMOHHBIX
3a/lad ¢ CcoONroJieHneM TpeOOBaHMM HJPrOHOMUKH, TEXHHKHA O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEKCHMS, TIPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€301TaCHOCTH;

co3/laBaTh TEKCTHI (DU3UYECKOTO COJEpXKaHUS B PA3TUYHBIX (opmMarax ¢
y4€TOM Ha3HAYCHUS WH(DOPMAIIUU U TICJICBON ayIUTOPHH, BRIOUPAsT ONTHMAIBHYIO
dbopMy TIpeICTaBIICHUS i BU3yaJTH3aIiH.

KoMMmyHuKaTHBHbBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:
OCYIIECTBIIATH OOIIEHNE HA ypOKax (PU3UKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh TPEINOCBUIKA  KOH(MIUKTHBIX CUTyallMd ¥ CMATYaTh
KOH(DIIUKTHI;



pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHMS C HCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHJIHON W HWHJWBH]Y aJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUN C Y4YETOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)A0ro YieHa KOJIJIEKTHBA;

OPUHUMATh LM  COBMECTHOW  JESATENBHOCTH, OPraHW30BBIBaTh U
KOOPAMHUPOBATh JIEHCTBUS O €€ JOCTHXKEHHUIO: COCTABJIATh IUIAH JEHCTBHIA,
pacnpenenarTb poyid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYXAaTh pe3yJIbTaTbl
COBMECTHO paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJAJla M KaXKIOTO Yy4YaCTHHKA KOMaH/Ibl B
o0l pe3yJibTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npearaTh HOBBIE IPOEKTHI, OLIEHMBATh MJEU C T[O3ULHUU HOBU3HBI,
OpPUTMHAJIbHOCTH, MPAKTUYECKONW 3HAYMMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaLHSIX, TPOSABIIATh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasitTuBHbIe YHUBepCAJIbHbIC Y4eOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIESITENIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a4M;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTECHHI;

JIaBaTh OLICHKY HOBBIM CUTYalUsM;

pacImpATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHHI;

JeaaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh e€ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (hOPMHUPOBAHUIO U TPOSIBICHHUIO SPYJIUIMA B 00JIacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII NHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1LICJISAM;

BIAJCTh HABBIKAMH  TIO3HABaTEIbHOW  peduieKCMu  Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIbHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUH JJI1 OLUEHKH CUTYalluH, BHIOOpAa BEPHOIO
pelieHus;



yMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 UX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHX TPH aHaJu3e pPe3yJIbTaTOB
NeSTEIIbHOCTH;

IPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHX TPH aHaJu3e pPe3yJbTaToOB
NEeSATeTbHOCTH;

pHU3HaBaTh CBOE MPABO M MPABO JIPYTUX HA OLTHOKH.

B mpomecce nocTHKEHHST TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMEI
no ¢u3uKe A YPOBHA CcpeaHero oOmero oOpa3oBaHus y OOyYarommxcs
COBEPIIICHCTBYETCS AMOIMOHATBHBIHA HWHTEJUICKT, TIPEAMOIar Ao A
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHWI€, BUJICTh HAIPABICHHS Pa3BUTHSI COOCTBEHHON SMOIMOHATBHON cepsl,
OBITh YBEPEHHBIM B ce0e€;

CaMOpETYJIMPOBAHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeJIU U
yCcrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JACHCTBOBATH HMCXOMS W3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHMMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

MHNPEIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenuss B 10 kjacce mnpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTh Y 00YUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh HA MpUMEpax poiab U MecTo (Gu3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YyHOM KapTWUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU HU
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIbHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YUYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepHualibHasl TOUKa, MHEpIUalIbHas cUCTeMa OTcuéTa, adCOIIOTHO TBEPAOE TEO,
UJCATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEW U TBEPABIX TEJ, TOYEUHBIN
AIEKTPUUECKUI 3apsi/l P pelieHnr PU3NIEeCcKuX 3a1ay;

pacrnio3HaBath (pu3MYeCcKue SBICHUS (IIPOIIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHHKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBH>KEHUE, CBOOOAHOE TAJE€HUE Tel, ABMXKEHHE IO OKPYKHOCTH, HHEpLHS,
B3anMojelicTBre Tei, nuddys3us, OpOyHOBCKOE TBIKEHUE, CTPOCHHE KHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJ IPHU HarpeBaHuU (OXJIAXKICHHUH ), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAlWs, IUIABJICHHUE, KPUCTAJUIM3alMs, KUICHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
CoCyJlle, CBSI3b MEXJIy I[apaMeTpaMH COCTOSIHHMSI Ta3a B  HU30IMPOIECCaXx,
ANEKTpU3alMs TeJl, B3aUMOAECHCTBUE 3apSI0B;

OMHCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Yys (U3HUYECKUE BEIUYMHBI:
KOOpAWHATa, NyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Jla, KUHETUYEeCKasi PHEPrus, MOTCHIMaIbHas DHEPrus, MeEXaHuuecKas
paboTa, MEXaHMYECKas MOIIHOCTb, MPU OINHUCAHUM MPABUIBLHO TPAKTOBATH
(bu3MYEeCKUil CMBICT MCIHOJB3YEMbIX BEIUYMH, MX OOO3HAUEHUS W EAUHUIIBI,
HAXOJUTh (OPMYJIbl, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYyTUMU
BEJINYMHAMU;

ONUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBIICHUS,
UCINOJB3Yys (DU3MYECKHE BEJIMYUHBL JIaBJICHUE Tras3a, TeMIleparypa, CpeaHss
KMHETUYECKAsi SHEPTUsl XaOTHUYECKOTO JBUIKEHUSI MOJIEKYJI, CPEIHEKBAIpATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsISI SHeprus, paboTa rasa,
KOd(PPUIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOTO JIBUTATENsl; MNpPH  ONUCAHUHU
NPaBWIbHO TPAaKTOBATh (PU3UYECKUM CMBICI HUCIIOIb3YEMbIX BEJIUYUH, HX
0o0O3HAaUEHUsT W CAWHHIIBI, HAXOAUTh (POPMYJBI, CBS3BIBAIOIINE JIAHHYIO
(pU3NUECKYIO BEJIMUUHY C APYTUMU BEIUUUHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCIOJIb3YSl (DU3UUYECKUE BEJIMYUHBI: AJICKTPUUECKUN 3apsi,
AIIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTH TO0JISI, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONHUCAHWM TPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICT HCIOIb3YEMbIX
BENTMYMH, UX OOO3HAYEHUS U €IUHHUIIBI; YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3UYECKYIO BEJIMUUHY C IPYTUMH BEITUYMHAMU;

aHAJTM3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUSI, UCTOJb3Yys (U3UUYECKUE
3aKOHBI U MIPUHLHUIBL: 3aKOH BcemupHoro tarotenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXPaHEHUS MEXaHUYECKOM DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHLHUI CYNEPINO3UIUN CHJI, MPUHIUI PABHOIMpPABHUS WHEPUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJIIPHO-KMHETHYECKYIO0 TEOPUIO CTPOCHMS BEIIECTBa, Ta30BbIC
3aKOHBI, CBS3b CpPeAHEH KMHETUYECKOU SHEPTUU TEIJIOBOTO JBIKEHUS MOJIEKYI C
a0COJIIOTHOM TeMIiepaTypol, MepBbIil 3aKOH TEPMOJIUHAMHKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KylioHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
(bOpMyITMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS  MAIlMH, MPUOOPOB U
TEXHUYECKUX yCTPOMCTB; pa3inuyaTh yCIOBUS MX O€30MacCHOr0 HCIOIb30BaHUS B
MMOBCEHEBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIENOBAaHUI0 (U3HUECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU ITOM
dbopmynupoBaTh mpobiieMy/3amady ® THUIOTE3y Y4eOHOTO HJKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYJOBaHMS, MPOBOIAUTH OMBIT WU
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIe U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMYUH, TPU
TOM BBIOMpPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHS M MCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHN;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TPAMBIX HM3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKcUpoBaTh PE3yNbTATHl TMOJYYECHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIUYUH B
BU/JIE TAOJIML U TPa(UKOB, A€JIaTh BEIBOBI IO pE3yjIbTaTaM UCCIIEIOBAHUS;

cobrofaTh npaBuia 0e30MacHOTO Tpyja MpPU MPOBEACHUU HCCIEAOBaHUN B
paMKax ydeOHOro HKCIEPUMEHTa, Y4YeOHO-MCCIEIOBATENbCKOM W MIPOEKTHOU
JESTEIbBHOCTU C MCIOJb30BAaHUEM H3MEPUTEIbHBIX YCTPONCTB U J1a0OPAaTOPHOTO
000py1I0BaHMS;

pemiath pacu€THble 3aJayd C SIBHO 33JaHHOM (PU3MYECKOW MOJEIbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOAUMbIE JUIsl €€ pellleHusi, MPOBOAUTh PacdE€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YEHHOTO 3HaueHUs (PU3NYECKOMN BEIMUUHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JIOTHUYECKH HETIPOTUBOPEUUBYIO
LEMOYKY PACCYX ACHUI € ONOpOM Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYECKHe SABICHUS,

UCIOJB30BaTh  MpPH  pEHIeHMH  Y4eOHbIX  3aJad  COBpPEMEHHbIE
WHGOPMAITMOHHBIE TEXHOJIOTUHU JUIS TOUCKA, CTPYKTYpHUPOBAHUS, WHTEPIIPETAIINN
U TIPECTaBlIeHUs Y4eOHOM U HAy4YHO-TOMYJSPHOU MH(POpMaLKU, NOJIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHAJTM3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIAJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKH, OOBSCHEHHE TPOIIECCOB OKPYXKAIOUIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKe B MOBCEIHEBHOW KU3HU
Ui obecrieyeHus: 6€30MacHOCTU NpU 0OpalleHuy ¢ TpudopaMu U TEXHUYECK UMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 370POBBS U COOJIOACHHUS HOPM 3KOJIOTMYECKOIrO
MOBEJCHUS B OKPYXKAIOUIEN CPEJIE;



paboTaTh B TpyNIie C BBIMOJHEHUEM PA3THYHBIX COIUATIBHBIX POJICH,
IJIAHUPOBATh pabOTy TPYMIbl, PAUOHAIBHO PACOPENENATh OOA3aHHOCTU H
MJIAHUPOBATH JICSITEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJ€KBATHO OIEHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTprUBaeMOil IPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUYAFOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MpUMEpax PoOjb U MeCTO (U3UKU B (DOPMUPOBAHHH
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPa, B Pa3BUTHH COBPEMECHHOM TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW IEATCIbHOCTU JIIOJICH, 1IEJIOCTHOCTh U €IUHCTBO
(bU3UYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl MPUMEHEHUS] H3YUYCHHBIX (PU3MUECKUX MOJENCi:
TOYEUHBIA AIEKTPUUECKUI 3apsijl, Tyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sJiepHas
MOJIEIb aTOMa, HYKJIIOHHAs MOJEIb aTOMHOTO sjipa IpH pelieHun (PU3ndecKux
3a/1ay;

pacro3HaBath (PU3UYECKUE SIBJICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JICKTPOJIMHAMUKHI U KBAHTOBOW (DU3UKU: JICKTPpUUECKas TPOBOJAUMOCT,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE ICMCTBHUS TOKa, B3aMMOJCHCTBHE
MarHUuTOB, JJICKTPOMAarHWTHAs WHIAYKIHWs, JEWCTBUE MArHUTHOIO TIOJIS Ha
MPOBOJHUK C TOKOM M JBIDKYIIUHCS 3apsjl, SJISKTPOMAarHUTHBIC KOJICOAHUS H
BOJIHBI, MPSIMOJIMHEHHOE pPAaCHpOCTPAHEHHE CBETa, OTPakKeHUe, IPEIOMIICHHUE,
untepdepennus, audpakuuss U HOJIIpU3ALMS  CBETa, JUCIEpPCUs CBeETa,
dbotoanekTpuaeckuit 3pdekt (pororddekr), cBeTOBOE MaBlICHNHE, BOSHUKHOBEHUE
JMHEMYaTOro CIIeKTpa aToMa BOJAOPOJa, €CTECTBEHHass M HCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OTNUCHIBATh M3YUYCHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKUE,  JJIEKTPUYECKYIO  MPOBOAUMOCTh  Pa3IMYHBIX  Cpel) U
AIICKTPOMArHUTHBIC SIBJCHUS (IIPOIECCHI), HUCIONB3Yys (DU3NYSCKUE BEITUIHHBI:
ANEKTPUYECKUIN 3apsij], CUJia TOKA, SJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIDKYIAs cujia, paboTa TOKa,
WHIYKIMST MarHUTHOTO TMoJjs, cuia Awmrepa, cwia JlopeHna, WHAYKTHBHOCTH
KaTYIIIKH, SHEPrusl JJICKTPUYECKOr0O W MArHUTHOTO TOJIEM, MEpUoa M 4YacToTa
KojeOannii B KoyieOATeTbHOM KOHTYpE, 3apsij W Ccujla TOKa B MpoIlecce
TAPMOHUYECKUX JJICKTPOMArHUTHBIX KojeOaHuii, (OKyCHOE paccTosHUE U
ONTUYECKasl CUJIa JIMH3bI, MPU OMUCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKUIN
CMBICI HCIIOJIb3YE€MbIX BEJIMYWH, HUX O0O0O03HAYEHUS U EJUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (PH3WYECKYI0 BEIUYUHY C JPYyTUMH
BEJIMYMHAMU;

ONUCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCHOJIb3Ys
dbu3nyecKre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIhC (DOTOHA, IEPHO MOTypacnaa, YHEPTUS CBA3H
ATOMHBIX S7IEp, TPU ONMUCAHWUW TPABUIBHO TPAKTOBATh (U3MUECKUI CMBICI
WCIIOJIb3yeMBIX BEJIMYWH, WX OOO3HAYEHUS W CIWHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BEITUYUHBI;

aHANMM3UPOBATh (PUBMYECKHE MPOIIECCHI W SBICHUS, UCTONB3Ys (pu3ndeckue
3aKOHBI U MPUHITUIBEL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapalICIbBHOTO
COCJIMHEHHUS TMPOBOJHUKOB, 3akoH JDkoymns—JIeHia, 3aKoH AJIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOT0 pacpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE DuHIITelWHa 171 hoTodddekra,
3aKOH COXPAaHCHMsI DHEPIUH, 3aKOH COXpPAaHEHWs HMITYJIbCa, 3aKOH COXpaHEHUS
IEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHMsS] MacCOBOTO YHWCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacIajia, Py 3TOM Pa3iuvaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHUYEeCKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIpEIEIATh HAMpaBJICHUE BEKTOPa WHIYKIIMA MAarHATHOTO TOJISI IPOBOJHUKA
C TOKOM, CHJIBI AMriepa u crutbl JIopeHiia;

CTPOUTh W OIHKCHIBATh H300paXKEHHE, CO3/aBAEMOE ILUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATHh JKCIIEPUMEHTBHI TIO WCCIICIOBAaHUI0 (U3WUECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPCHHIA: TMPU ITOM
dbopmyupoBath TpobJeMy/3agady M TUIOTE3y Y4eOHOro DSKCIEpHUMEHTA,
coOMpaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOPYJIOBaHUS, MPOBOJUTH OMBIT U
(bopMyIUpPOBATH BHIBO/IHI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC M3MEPECHHS (PU3NUSCKUX BEIMYMH, TIPU
TOM BBIOHMPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHS] W HCIIOIh30BATh H3BECTHBIC
METO/Ibl OLICHKH MOTPELIHOCTEN U3MEPEHHUM;

UCCJIEIOBATh 3aBUCHMOCTH (M3HYECKUX BEIUYUH C HCIOJIH30BAHUEM
NPSAMBIX HM3MEPEHHWH: TPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIMYWMH B BUJE TAOJHIl U
rpaduKoB, IeaTh BEIBOIBI IO pe3yiIbTaTaM MCCIICIOBAHUS;

coOmro/1aTh MpaBwiia 0€30MacHOTO TPyJa MPU MPOBEJACHUU UCCIEAOBAHHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIIENOBATEIhCKOH U TPOCKTHOU
NEATETLHOCTH C HCIIOJIh30BAHUEM HM3MEPHUTEIIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000py1I0BaHMUS;

pemiath pacy€THBIC 3aJaud C SBHO 3aJaHHONW (PU3NYECKON MOJMEIBIO,
UCIOJIB3Ysl (PM3MUECKUE 3aKOHBI U MPUHITUIIEI, HA OCHOBE aHAJIN3a YCIOBUS 3a1a9d
BBIOWpATh (DPU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (DOPMYIIHI,



HEOOXOIUMBIE ISl €€ pelleHusl, MPOBOAUTh PAacyEThl U OLEHHUBATh PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUYECKOM BEIMUHHBI;

peliaTh KaueCTBEHHBIC 3a/1a4M: BRICTPAUBaTh JIOTHUECKH HEMTPOTUBOPECUUBYIO
LENOYKY PacCyXJIECHUH C ONOpOMl Ha H3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
(duznyecKue sIBICHUS;

UCHONB30BaTh  MpPH  PEHIeHHMH  Y4YeOHBIX  3a7ad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JUIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUSI yUeOHON U HAYYHO-TIOMYJISIPHON MH(POpMAIMH, OJTyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJIy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATh MPUHLMIBI JCHCTBUS MAaIlMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MAaCHOTO MUCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYIKAIOLIET0 MHUpPA, B Pa3BUTHUE
TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOM KU3HH
JUIsl o0ecrieyeHus: 0e30MacHOCTH MpU 00palieHuu ¢ TpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMHU, JUIsI COXPAaHEHUs 3JI0POBbSl U COOJIOACHHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH CPELE;

paboTaTh B Tpynme C BBIMOJIHEHUEM Pa3IWYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PANMOHAIBHO pACHpPEaeNATh OOA3aHHOCTH H
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalLUsX, aJIEKBaTHO OLICHUBATH
BKJIAJ] KQXJIOTO U3 YYACTHUKOB IPYIIIbI B PEILICHUE pacCMaTpUBaEMOil MPOOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iaesioB U TeM ungposbIie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 Pu3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
HWroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da3oBble IEPEXOBI

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



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

Hroro no pazneny

Pasnea 4. JIEKTPOJJUHAMUKA

24

bubmuoreka [JOK
41 DEKTPOCTATHIA 10 https://m.edsoo0.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubmmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbIe
Ne /i P Konrpoabusie IlpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
MexaHU4YeCKHUe U AJICKTPOMArHUTHBIC bubnmnorexa [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edso00.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIELIUAIBHON TEOPUHU 4 1 bubmuorexa [JOK
' OTHOCHUTENILHOCTH https://m.edso0o.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue aToma 4 bubmuotexa [JOK



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

Uroro no pazgeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKH 7 Eﬁiﬁfggggﬁmcwc
Hroro no pasneny 7
Paznen 6 OBOBHIAIOHIEE MIOBTOPEHUE
Wroro no pasaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoabnubie IIpakTuuyeckue op
n/n Bceero u3ydyeHusi o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
dusnka — HayKa 0 MPUPO/IC.
1 Hayunsie MGT(})I bl HOfoHI/IS{ 1 03.09 bubmiorexa LOK
Y A ' https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPa
Poxw u mecTo pusuku B

9 (bopMHpPOBaHUN COBPEMEHHON 1 05.09 bubnuorexa [IOK
Hay4YHOU KapTHUHBI MUDa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JCSITeILHOCTH JTFOACH
MexaHn4ecKoe TBUKECHHE.

3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 10.09 bu6mmoreka [IOK
nerxenus. [lepemenienue, CKOpoCTb, ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 12.09 bubnuoreka [IOK
JIBUKECHHE ' https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE MPSMOJIUHEITHOE 1 17.09 bubnuorexa [IOK
JIBUKCHIIE ' https://m.edsoo.ru/ff0c372e

5 CBobOogHOe nageHue. Y CKopeHue 1 19.09 bubnmoreka [JOK
CBOOOHOTO MaIeHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonuneirinoe 1BUXEHHUE.

7 JIBr>keHME MaTepUAIbHOM TOUKH 1O 1 24.09 bubmorexa HOK

P ' https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH



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

[IpuHnun otHOCHUTENBHOCTH [ anmumes.

bubmmoreka [JOK
8 WNHuepimanbHble CUCTEMBI OTCUETA. 26.09 o
B https://m.edsoo.ru/ffOc3be8
[Tepsriii 3akoH HproTOHA
Macca tena. Cuina. [lpunnun
9 cyIepno3uy cuil. Bropout 3axkoH 01.10 Enbmmorexa IOK
yrep ' p . ' https://m.edsoo.ru/ffoc3be8
HeroToHa 17151 MaTepuanbHON TOYKA

10 Tperwuit 3akon HproToHa 1t 03.10 bubnmnorexa [JOK
MaTEPUAIbHBIX TOYEK ' https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOTo TsaroteHus. Cumna

11 TspkecTu. [lepBas kocMudeckas 08.10 bubmorexa HOK

P HeP ' https://m.eds00.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 10.10 bubnuorexa [JOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tperus. KoapdumueHT TpeHus.

13 Cuna czn OTI/IBJ'IGI(-IbI/Iq:I IpH BI/I)P;CHI/II/I 15.10 bubmorexa LIOK

p P ' https://m.edsoo.ru/ff0c3f76
TeJa B XKUIAKOCTH WIIH rase
[ToctynaTtenbHOE U BpanateabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. 17.10 bubnmoreka [JOK
MowmenT cumsbl. Ilnedo cuitbl. Y cnoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TEIJIA
NMnynsc MaTepualbHOM TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. 9910 bubnuoreka [IOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs . https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PeakTUBHOE IBI)KEHUE
PaboTa 1 MOIIIHOCTH CHIIBL.

Kunernueckas sneprus
16 p 24.10 bu6mmoreka [IOK

MaTepuaabHOW TOUKH. Teopema 00
N3MEHEHUH KMHETHYECKOM OHCPIrun

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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IToTrenumanpHas SHEPTHUsL.
[ToTeHunanpHas 3HEPIUs yIpyro

bubmuoreka [JOK

17 eopMHpOBaHHON TTPY>KUHBI. 05.11
Aedopmrp 124 https://m.edsoo.ru/ff0c461a
[ToTenmmanpHas SYHEPTUS TeIa BOJIU3U
MOBEPXHOCTU 3E€MJIU
[ToreHmmanpHbIe U HETIOTCHITUATIbHBIS
cuibl. CBsi3b pabOTHI
18 HENOTeHIIUAJIbHBIX CHUJI C U3MEHEHUEM 07.11 bu6mmoreka [IOK
MEXaHUYE€CKON SHEPTrUU CUCTEMBI TEJl. ' https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHMSI MEXaHUYECKOU
SHEPTUH
JlaGopatopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C .
. YuutenbCkui nmoprain
19 M3MCEHCHMEM MEXaHHYCCKOH DHEPIruu 12.11 . ..
https://uchitelya.com/fizika/
TeJla Ha IPUMEPE PaCTSKEHUs
PE3UHOBOTO JXT'yTa)
KoHTtposbHas paboTta 1mo teme
20 «KI/IleMaTI/IKapI[I/IHaMI/IKa 3aKoHbI 14.11 bubmmorexa [TOK
' ' ' https://m.edsoo.ru/ffOc4b74
COXpaHEHUsI B MEXAHUKE
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
. bu6mmoreka [IOK
21 KHHETHYECKOM Teopuu. bpoyHoBCKOe 19.11
https://m.edsoo.ru/ff0c4dc2
nskenue. Auddysus
XapakTep ABUKECHUS U
99 B3aMOJECUCTBHS YaCTUI] BEIIECTBA. 9111 YuurenbCckuil moprain
Mopenu cTpoeHus ra3oB, )XUAKOCTEH ' https://uchitelya.com/fizika/
W TBEPJIBIX TEIl
93 Macca monekyin. KonnuectBo 96.11 YuurenbCkui noprai
BemiecTBa. [locrosunas ABoraapo ' https://uchitelya.com/fizika/
24 Temnosoe paBHoBecue. Temmeparypa 28.11 YuuTeNnbCKUI TIOpTa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://uchitelya.com/fizika/
https://m.edsoo.ru/ff0c4b74
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u e€ uzmepenue. Illkana remneparyp
Henscus

https://uchitelya.com/fizika/

WUneansusiii raz 8 MKT. OcHoBHOE

bu6mmoreka [JOK

25 03.12
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbGcoitoTHas TeMnepaTypa Kak Mepa

26 cpeaHel KHHETUYECKON YHEPTUHU 05.12 bubnnoreka [JOK
JBIKEHUS MOJICKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona

Y4urenbCKkui noprai

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 10.12 httos//uchitelya.com/fizika/
Jlaboparopnas pabota

28 «HMccnenoBanue 3aBUCUMOCTH MEXIY 12.19 Yuurensckuil noprai
MapaMeTpaMu COCTOSTHUS https://uchitelya.com/fizika/
pa3peKeHHOTO raza»

29 N3omnponeccel B UACAIBHOM ra3e U uxX 17.19 bubnnorexka [JOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crioco0Obl e€ n3mMeHenus. Konngectro 19.19 bubnnorexka [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edso0.ru/ff0c5952
SHEPTrUsl OJHOATOMHOTO UEAIBHOTO
rasa

bu6mmorexa [IOK

31 BHst Temuonepe 2y 2412 https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIIOEMKOCTD BEIIECTBA.

32 KonunuecTBo TennoTsl npu 26,12 bubnnorexka [JOK

Teruionepenaye. AanadbaTHbIA
nporece

https://m.edsoo.ru/ff0c5c36
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IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0

bubmuorexa [JOK

33 14.01
MPUMEHEHHUE K U30IPOolIeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mpo1ieccoB B

34 npu (I)) e. Bropoii IS)aII:OH 16.01 bubmorera [JOK

pupoae. BTop ' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA

35 [Tpuniun nevicteus u KIIJ{ TenmoBoi 2101 bubmuorexa [JOK

MaIlMHbI ' https://m.edsoo.ru/ff0c600a
Yuurenbckuil mopTa

36 K KII 23.01 . L.
Huien Kapro it ero K11 https://uchitelya.com/fizika/

37 DKOJIOTHYECKHE TPOOIEMBI »8.01 VYuuTenbckuil nopran
TEILIO3HEPTEeTUKH ' https://uchitelya.com/fizika/

38 Oo6o06maromuii ypok «MoJekysipHast bubmmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI 30.01 https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme Bu6 110K

uOIMOTeKA

39 M .0 04.02
«Monexyuaphast gusnica. OcHOBHI https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI)

40 [TapooGpa3zoBaHue U KOHACHCALMSL. 06.02 bubnnorexka [JOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAsI U OTHOCUTEIIbHAS Bt LOK

noIMoTeKa

41 .H 5 11.02
BHBKHOCTD BOSAyXa. HIACHIICHIRH https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrannuueckue u
amopdHbIe TeIa. AHU3OTPOIHS

42 CBOMCTB KpucTamioB. Kuakue 13.02 bubmorexa HOK

P - ARA ' https://m.eds00.ru/ff0c65f0
Kkpuctayabsl. CoBpeMEHHbIE
MaTepuabl
43 [InaBneHue u KpucTamIn3anusl. 18.02 bubnmoreka [JOK

YI[CJ'IBHaH TCIIJIOTA ITJIaBJICHHA.

https://m.edsoo.ru/ff0c6708
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Cyb6numarus

bu6mmoreka [IOK
44 VYpaBHEHME TEIUIOBOro Oajlanca 20.02
p https://m.edsoo.ru/ff0c6820
DaexTpu3anusg Tell. DIEKTPUUECKUN
45 3aps TpI[Ba BU/JIA AJICKT I/ITIIE))CKI/IX 25.02 bubmorera [JOK
AL A p ' https://m.edsoo.ru/ffOc6bcc
3apsIoB
I[IpoBOAHUKH, TUIIEKTPUKH U
46 ncl)jn HPOBOIHUKU 3aK(I))H COXpaHEHUA 27.02 Bubmzorexa LIOK
YHpOBOA ' p ’ https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsiia
BsaunmonetlicTBue 3apsinoB. 3aK0H
47 Kynona. ToueuyHslii I:)meKT NYECKUN 04.03 Brbmmozexa [IOK
Yy : p ’ https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTB AIIEKTPUYECKOro
48 nosist. [IpuHnmn cynepnosuuuu 06.03 bubnnorexka [JOK
JIIEKTPUYECKUX MoJel. JInnuu ' https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
Pabora cuit 3IeKTpOCTaTHIECKOTO Eu6 1IOK
noJmoTeKa
49 nouist. [Torennman. PasHocts 11.03
H https://m.edsoo.ru/ffOc6f00
[IOTEHIIAAIOB
IIpOBOIHUKY U OUDIEKTPUKU B
50 3J'IpeKT I(I)CTaTHLI;([:KOM HOIJ)'IG 13.03 bubmiorexa LJOK
p ’ ' https://m.edsoo.ru/ff0c7018
JuanekTpudeckast IpOHUIIAEMOCTh
bubmuoreka [JOK
51 DaexTpoéMrocTh. KoHaeHcaro 18.03
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCAaTOpa. DHEPrus 3apsyKEHHOI0 20.03 Bubmuorexa HOK
a pa- p p ' https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
53 JlaGopatopnas pabora "H3mepenue 25.03 Y4auTenbCcKkuil mopran



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
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https://m.edsoo.ru/ff0c72c0

AIEKTPOEMKOCTH KOHAeHcaTopa"

https://uchitelya.com/fizika/

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMIMPOBAIHLHOTO

YuurtenbCkuil moprain

54 ammapara, CTpyHHOT0 IpUHTEepa. 27.03 i .
P Py P p https://uchitelya.com/fizika/
DNeKTpOCTaTHYECKAs 3aIUTa.
3azeMiIeHHE HIIEKTPOIPUOOPOB
DNEeKTPUYECKUM TOK, YCIOBHUS €TO
cyuiectBoBaHus. [I0CTOSAHHBIN TOK. y .
YUTEILCKUH IOPTal
55 Cuna Toka. Hampsixenue. 08.04 : prax
https://uchitelya.com/fizika/
Comnporusnenne. 3akon Oma Jyist
y4acTKa [enu
[TocnenoBarensHOE, MapaICIbHOE,
CMEIIIAaHHOE COEIMHEHUE Eub 10K
noOInoTEKA
56 MpoBOIHUKOB. JlabopaTtopHas pabora 0.5 10.04
POBOA patop p https://m.edsoo.ru/ffOc74f0
«/3y4eHne CMENaHHOTO COETMHEHUS
PE3UCTOPOBY
57 PaboTta u MOIITHOCTH AIIEKTPUIECKOTO 15.04 bubnmnoreka [JOK
Toka. 3akon J[xoyns-JIenna ’ https://m.edsoo.ru/ff0c7838
3akon OMa 71 OJIHOM (3aMKHYTOH)
anekTpudeckoii nenu. Koporkoe
bubmuorexa [JOK
58 3aMblkaHue. JJaboparopHas pabora 0.5 17.04
https://m.edsoo.ru/ff0c7ae0
«3mepenune IJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO CONPOTHBIICHUS
PesepBHbIit ypok. KonTposbpHas
59 a6OI;a o TZII\)/IC "3J1eI<Tp oxnHaMuka" / 22.04 Brbmrorexa LIOK
p . p ’ https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTa
O6o0maromuii ypok
bubanoreka [JOK
60 «DNEKTpOoANHAMHKAY / 24.04 1

Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/ff0c88be



https://uchitelya.com/fizika/
https://uchitelya.com/fizika/
https://uchitelya.com/fizika/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNeKTpOHHAsI TPOBOIUMOCTH TBEPIBIX
METaJuI0B. 3aBUCUMOCTD

YuurenbCkuii noprain

61 29.04 . -
CONPOTHUBJICHUS METAJIJIOB OT https://uchitelya.com/fizika/
Temmeparypbl. CBEpXIPOBOIMMOCTh

62 DNEeKTPUYECKHUM TOK B BaKyyMe. 06.05 YuurenbCkuii moprai
CBolicTBa 3JIEKTPOHHBIX ITyYKOB https://uchitelya.com/fizika/
[TonmynpoBoAHUKH, UX COOCTBEHHAS U

63 IpUMecHas poBoAuMocTh. CBoOMCTBA 08.05 bubnuoreka [IOK
p—~n-niepexoaa. I1omynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DIEeKTPpUYECKHUI TOK B pacTBOpax U

64 pacrmiaBax 3JeKTPOJIUTOB. 13.05 bubnuoreka [IOK
DNEeKTPONIMTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DneKkTpon3
DNEKTPUUECKUH TOK B ra3ax.

65 CamocTosTeIbHbIN U 15.05 bubmuorexa [JOK
HECAMOCTOSITENBHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexkTpuueckue npudopsl U

66 YCTPOMCTBA U UX MPAKTUUECKOE 20.05 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e3onacHOCTH
Konrponsnas pabora no reme

67 «Qnekrpocraruka. [TocTosHHBIM 99 05 bubnuoreka [IOK
JJIIEKTpUYECKUl TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

68 PesepBubIil ypok. O600maronuii ypok bubnnoreka [HOK

oo temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6c
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I[IPOTPAMME



11 KJIACC

KoanyecTBo 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbnsie IIpakTnyeckue
n/n Bcero u3ydeHHsi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTbI
IlocTostHHEIC MATHUTEI U
HUX B3aUMOJEHCTBHUE.
1 MarnutHoe nosne. Bektop 1 03.09 bubnuorexa [JOK
MAarHUTHON MHIYKIIUH. ' https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOM
WHIYKIHH
MarunuTtHoe 1oJje
MMPOBOJIHUKA C TOKOM. Bu6 LIOK
nOIMOTeKA
2 OnmiT Dpcreaa. 1 04.09
P . s https://m.edsoo.ru/ffOc98fe
Bzaumoneiicteue
MIPOBOJIHUKOB C TOKOM
JlaboparopHnast pabota
3 «/3yuenre MarHuTHOTO 1 1 10.09 bubmmorexa [TOK
Y ’ https://m.edsoo.ru/ffoc98fe
TIOJIST KaTYIIKU C TOKOM
JleiicTBEe MarHUTHOTO
TIOJIs1 Ha MIPOBOHUK C
tokoM. Crita Amrepa. BuG 1OK
nOIoTeKa
4 JlaGoparopHuas pabora 1 1 11.09
patop P . https://m.edsoo.ru/ff0c9ac0
«UccinenoBaHue neUCcTBUS
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOMY
5 JleticTBE MAarHUTHOTO 1 17.09 bu6mmoreka [IOK



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

TOJIsI Ha JIBHDKYLLYHOCS
3apSOKCHHYIO YacTHILy.
Cuna Jlopenna. Pa6ota
cunsl JlopeHa

https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
naaykuus. [Torox
BEKTOpa MarHUTHON
nHaykouu. 9/1C
WHJYKUHUH. 3aKOH
3JICKTPOMArHUTHOM
naaykuun dapanes
JlaGopatopHas pabora
«HccnenoBanue SBICHUS
3JE€KTPOMAarHUTHOM
WHIYKIA»
NHayKTUBHOCTB. SIBIeHUE
camounaykuuu. J/1C
CaMOMHAYKIUU. DHEPIHsl
MarHUTHOTO MHOJIS
KaTYILIKH C TOKOM.
DJIEKTPOMArHuTHOE ToJIe

18.09

24.09

25.09

YuuTtenbCkuil moprai
https://uchitelya.com/fizika/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTaa
U UX IIPUMCHECHHE:!
IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTHI,
JNEKTPOJBUIaTENb,
YCKOPHUTEH
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs II€Yb

01.10

Y4uTenbCKkui noprai
https://uchitelya.com/fizika/



https://m.edsoo.ru/ff0c9df4
https://uchitelya.com/fizika/
https://m.edsoo.ru/ff0ca150
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https://uchitelya.com/fizika/

10

O6o0maromuit ypok
«MarHuTHoe 1oJe.
DIIeKTPOMarHUTHAS
WHTYKIHSD

02.10

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonrtponsHas pabora no
TeMe «MarauTHoeE 1oJe.
DneKTpoMarHuTHas
WHIyKUUSD

08.10

bubmunoreka [JOK
https://m.edsoo.ru/ffOcad58

12

13

14

CBo0OoHBIE
MEXaHUYECKUe
Koje0aHusl.
I'apmoHnueckue
KosiebaHus. YpaBHEHHE
FapMOHHYECKHUX
KoJIeOaHUH.
[IpeBpamenue 3aepruu

JlaGopatopHnas pabora
«HccnenoBanue
3aBHCUMOCTH NE€pHO/Ia
MaJbIX KoJebaHui rpysa
Ha HUTH OT JUIMHBI HUTH U
MAacChl Tpy3a»

KonebaTenbHbIN KOHTYD.
CBoOOIHbBIE
ANEKTPOMArHUTHBIC
KOJIEOaHUSA B UI€aIbHOM
KoJieOaTeIbHOM KOHTYPE.
AHaJOrusg Mexmy
MeXaHUYECKUMH U

09.10

15.10

16.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

Y4urenbCKkui noprai
https://uchitelya.com/fizika/

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



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://uchitelya.com/fizika/
https://m.edsoo.ru/ff0cb820

ANEKTPOMATrHUTHBIMH
KOJIEOaHUSIMU

15

®opmyna Tomcona.
3aKOH COXpaHEHUs
OHCPIUU B UACAIIBHOM
KoJe0aTeTbHOM KOHTYpE

22.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

Hpe,[[CTaBJ'IeHI/Ie (6]

3aTyXamIUX KOJICOAHUSIX.

BriHyX)neHHBIE
MEXaHUYECKUe
kosiebanus. PezoHanc.
BriHyX1cHHBIE
JJIEKTPOMAarHUTHBIE
KoJie0aHus

23.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbbh86

17

IIepeMeHHBIH TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MouHOCTb IEPpEMEHHOTO
TOKa. AMIUINTYTHOE U
JICHCTBYIOILEE 3HAYEHNE
CWJIBI TOKA U HAIIPSIKEHUS

05.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
IIpousBoacTBo, nepenaya
U otpebiieHune
JJIEKTPUYECKON SHEPTUU

06.11

YuurtenbCkuil moprai
https://uchitelya.com/fizika/

19

YcerpolictBo u
MPaKTUYECKOE
IIPUMEHEHNE
3IEKTPUUYECKOTO 3BOHKA,

12.11

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://uchitelya.com/fizika/
https://m.edsoo.ru/ff0cc324

reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIEKTpoIepead

20

DKOJIOTHYECKHE PUCKU
TIPU TIPOU3BOJICTBE
NIEKTPOIHEPTUU.
KynpTypa ucnonap3oBanus
3JIEKTPOIHEPIUU B
MOBCETHEBHOM KHU3HU

13.11

YuurenbCkuii noprain
https://uchitelya.com/fizika/

21

22

MexaHan4decKre BOJIHEI,
YCIIOBHS
pacnpocTpaHEHHs.
[Tepuoa. Cxopoctb
pacnpoCcTpaHeHus U
JUTHA BOJIHBI.
[Tonepeunsie u
MIPOJI0JTHHBIC BOJTHBI

3Byk. CKOpOCTB 3BYyKa.
I'poMKOCTb 3ByKa.
Bricora Tona. TemOp
3ByKa

19.11

20.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

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

23

DNeKTpOMarHuTHHIE
BOJIHBI, MX CBOMCTBA U
ckopocrts. [llkana
3J€KTPOMArHUTHBIX BOJIH

26.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paAKOCBS3U U
TelieBUcHHA. Pa3BuTtne
CPEACTB CBS3H.
Paguonokaius

27.11

YuurtenbCkuil moprain
https://uchitelya.com/fizika/



https://uchitelya.com/fizika/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://uchitelya.com/fizika/

KonrponsHas pabora

bubmuoreka [JOK

25 03.12
«KomnebaHus 1 BOJTHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMmonuneiHoe
aCTIPOCTpaHEHUE CBETA B
26 EHHOP 0]1}11)01?1 cpene 04.12 bubmotexa [IOK
POATON cpeste. ' https://m.edsoo.ru/ff0cd350
TouyeyHbI UCTOYHUK
ceera. Jlyd ceera
OTtpaxxeHue cBera.
3aKOHbBI OTPa’KEHUS CBETA. BuG 1OK
UOJINOTEeKA
27 [TocTpoenue 10.12
p . https://m.edsoo.ru/ffOcd4e0
M300paKEHUH B IIOCKOM
3epkane
[Ipenomienne ceera.
[TonHoe BHyTpEeHHEE
28 orpaxenue. IIpenenpHbIi 11.12 BrbmroTexa [IOK
P P ’ https://m.edsoo.ru/ff0cd7f6
YTOJI IOJTHOTO
BHYTPEHHET0 OTPaKEHUS
JlaboparopHnast pabota
29 <<I/I3MI; eHII)/Ie nopKa3aTen;1 17.12 bubmotexa [JOK
P ’ https://m.edsoo.ru/ff0cd67a
MIPEIIOMIICHUS CTEKIIa)
JInnzel. [TocTtpoenue
M300paXkeHUi B JIMH3E. bubnmoreka [JOK
30 . 18.12
®opMya TOHKOU JIMH3BI. https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
JlaGopatopHnas pabora .
. YyurenbCKkui noprai
31 «HccnenoBanue cBOWCTB 24.12 . ..
. https://uchitelya.com/fizika/
M300paKeHUH B JIMH3AX»
HCTICpPCHsI CBETA. 7
32 A p 25 1 YuuTeasCKuil mopTa

Ci10KHBII cocTaB 0eJIoro

https://uchitelya.com/fizika/
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ceera. LIBer.
JlaboparopHnast pabota
«Habmonenne aucnepcun
CBETa»

WuTepdepennus ceera.

bubnuorexa [JOK

33 Judpaicuns caera. . 1401 https://m.edsogru/ffOCedZZ
JudpakimonHas pemeTka

34 [TonepeyHOCTh CBETOBBIX 1501 bubnuoreka [IOK
BoJiH. [lonsipusanus cBera https://m.edsoo.ru/ff0cf02e
OnTuaeckue mpruOOpPHI U .

35 YCTPOMCTBA U YCIOBUS UX 21.01 quTeHBC_KHH foprar

https://uchitelya.com/fizika/

0€301MacHOro MPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIACCUYECKON MEXaHUKH. 22.01 bu6mmoreka [IOK
[TocrynaTel cnennanbHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCHUTENHHOCTD

37 OJIHOBPEMEHHOCTH. 2801 bubnuoteka [JOK
3amenJieHUe BpEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAIICHHE JTMHBI
DHeprust ¥ UMIYJIbC
PENATUBUCTCKOMN BuGmiorexa [IOK

38 qacmumv. CBasp macept © 29.01 https://m.edsoo.ru/ffOcfc68
SHEPTUEH U UMITYJIbCOM.
DHeprust NoKos
KontponbHas padota

39 «OnTuka. OCHOBBI 04.02 bubnmuorexa [JOK

CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
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®otonsl. Dopmyna

bubmmoreka [JOK

40 [lrarika. Sneprus 05.02 https://m.edsogru/ffOCfe16
UMITYJIbC (hOTOHA
OTtkpbITHE U

41 HCCIICIOBaHUE 11.02 bubmuorexa [JOK
doroadpdexra. OnbITH A. https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akoHbl poTodddeKTa.
VYpaBHeHue DiHIITEHA BuGmrorexa LOK

42 ot potospexra 1202 https://m.edsoo.ru/ff0d015e
«Kpacnas rpannna»
¢doroaddexra
JlaBrenne cBeta. ONBITHI

43 I1. H. JleGenena. 18.02 bu6mmoreka [JOK
XuMuyeckoe IeHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTaa
Y TIPaKTUYECKOe

44 IIPUMEHEHHUE: 19.02 Y4urenbCKkui noprai
(OTORJIEMEHT, https://uchitelya.com/fizika/
(hoTOMaTYNK, COTHEUHAS
Oarapesi, CBETOANO]
Pemrenue 3agad mo reMme

45 «DneMeHThI KBAaHTOBOM 25.02 bubmorexa [IOK

https://m.edsoo.ru/ff0d0302

OTITHKM»
Monpens aToma TomcoHa.

46 OmnsiTel Pesepdopaa mo 26.00 bubnmoreka [JOK

pPacCessHUIO Oi-4aCTHII.
[InanerapHas MoJeIb

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://uchitelya.com/fizika/
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aToMa

47

IToctynater bopa

04.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

N3nyuenue u
noryoeHne (GoToHOB
[IpU TIEPEXO0/I€ aTOMa C
OJTHOTO YPOBHSI SHEPTUU
Ha apyroil. Buasl
CIIEKTPOB

05.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BooBeIe cBOMCTBA
gactull. BoiaHbI e
bpoina. KopnyckynsipHo-
BOJIHOBOM JTyaJIM3M.
CrioHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE

11.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbITHE
PalnOaKTHBHOCTH.
OmnbiThl Pesepdopraa mo
OIIPEIETICHUIO COCTaBa
PalnOaKTUBHOTO
U3ITyYCHUS

12.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, bera-,
ramMMma-u3IyqdeHusl.
Brnusgaue
PaMOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI

18.03

YuurenbCckuil moprain
https://uchitelya.com/fizika/

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anwpa-pacna.

19.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0afa
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DNEeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3IydeHue

53

54

OHeprus CBA3U HyKJIOHOB
B Anpe. Snepusie
peakuuu. SnepHslii
peaktop. [Ipobaemsl,
IIEPCIIEKTUBBI,
9KOJIOTMYECKHE ACIIEKTBI
SIIEPHOMN YHEPTETUKH

DneMeHTapHbIe YaCTULIBI.
OTKpBITHE TO3UTPOHA.
MeToasl HaOIIOAEHUS U
perucTpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron
«DyHaaMEHTAIbHBIE
B3aNMOICHCTBHS.
EnunctBo dpusznueckoi
KapTUHBI MUPa»

25.03

26.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

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

55

Otansl pa3BUTHS
aCTPOHOMHU.
[IpuknagHoe u
MHUPOBO33pEHYECKOE
3Ha4YEeHHE aCTPOHOMUHU.
Bun 38é31H010 HEbA.
Co3Be3nust, spKue 3BE31pbl,
IUTAHETHI, UX BUIUMOE

08.04

Buneoypoku 1 KOHCIEKThI ACTPOHOMUS
https://videouroki.net/video/astronomiya/11-

class/astronomiya-11-klass/



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/

nBrkenne. ConHeunas
cHCTEMA

Comnnaue. ConHeunast

BI/I,Z[COYPOKI/I 1 KOHCIICKTHI ACTpOHOMI/IH

56 aKTHUBHOCTH. VICTOUHHK 09.04 https://videouroki.net/video/astronomiya/11-
sHeprun CoJiHIA U 3BE3]T class/astronomiya-11-klass/
3BE31BI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
[JIaBHOM
IIOCJIEAOBATEIHHOCTH.
Buneoypoku u KOHCIIEKTHI ACTPOHOMHUS
BnytpenHnee ctpoenue ; . . .
57 . 15.04 https://videouroki.net/video/astronomiya/11-
3BE311. COBpeMEHHbIE -
class/astronomiya-11-klass/
MPEACTABICHUS O
MIPOMCXOXKICHUH H
sposrrornu CoHIa U
3BE3
Mneunsiii [1yTe — Hama
T"anakTuka. [lomoxeHue u
Buneoypoku u KOHCIIEKTHI ACTPOHOMHUS
nBrokenne ConHia B . . . .
58 16.04 https://videouroki.net/video/astronomiya/11-
T"anmakTuke. ['amakTukH. )
i class/astronomiya-11-klass/
UYeEpHble AbIPHI B sApax
TAJIaKTHK
Bcenennas. PaszOeranue
rajiaktuk. Teopust Buneoypoku u KOHCIEKTBI ACTPOHOMUS
59 Bosbiioro B3peiBa. 22.04 https://videouroki.net/video/astronomiya/11-
PenukroBoe n3iryyeHue. class/astronomiya-11-klass/
MerTtaranakTtuka
B A
HepeleHHbie mpoeMbl I/I,ZLGOy-pOKI/I u I-(OHCH-GI(TBI CTpOP-IOMI/ISI
60 23.04 https://videouroki.net/video/astronomiya/11-

aCTPOHOMHU

class/astronomiya-11-klass/



https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/

61

KonrponsHas pabora
«DJIeMEHTBI aCTPOHOMUH
U aCTPOPHU3UKN»

29.04

YuurenbCckuii noprain
https://uchitelya.com/fizika/

62

63

64

65

O06o06matomuii ypoxk.
Ponb pusuku un
aCTPOHOMUU B
SKOHOMUYECKOM,
TEXHOJIOTUYCCKOM,
COLIMAIbHOMI U dTUYECKOU
chepax IesaTeIbHOCTH
YyeJIoBeKa

Oo6o0uaromuit ypox.
Poinb 1 MecTo Guzuku u
aCTPOHOMUU B
COBPEMEHHOM Hay4YHOUI
KapTHHE MHpa

O6o0maromuit ypox.
Ponb ¢puznueckoii Teopun
B (hOpMUPOBAHUU
IIPEACTABICHUH O
¢bu3nyeckoil kKapTHHe
MHUpa

O6o06maromuii ypoxk.
Mecto ¢pusnueckoi
KapTHHBI MUpa B 00I1EM
psily COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUMN O
pUpoje

30.04

06.05

07.05

13.05

YuurtenbCkuil moprain
https://uchitelya.com/fizika/

YuutenbCkui nmoprain
https://uchitelya.com/fizika/

Y4urenbCKkui noprai
https://uchitelya.com/fizika/

Y4uTenbCKkui noprai
https://uchitelya.com/fizika/



https://uchitelya.com/fizika/
https://uchitelya.com/fizika/
https://uchitelya.com/fizika/
https://uchitelya.com/fizika/
https://uchitelya.com/fizika/

Pe3epBHblii ypok.

66 MarnuTHO€ nosie. 1 14.05 YqHTenLc.KI/Iﬁ nopTaJ_I _
DJIeKTpOMarHuTHas https://uchitelya.com/fizika/
MHAYKIUS
PesepBHblit ypok. OnTuka. T CKIH oD Ta

67 | Ocuonl cremmas ol ! 20:05 https://uchitelva.colr)n/fizika/
TEOPUH OTHOCUTEIBHOCTU
Pe3epHblii ypok.

68 KBanToBas ¢uzuka. 1 21.05 bubnuoreka [IOK
DneMeHThl aCTPOHOMUU U https://m.edsoo.ru/ff0d1784
acTpo(u3uKH

OBIIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME



https://uchitelya.com/fizika/
https://uchitelya.com/fizika/
https://m.edsoo.ru/ff0d1784

IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OFPA30BATEJBHOM ITIPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

10.1

JleMOoHCTpUpOBaT, Ha TpPUMEpax poJib W MecTo (UMK B
(hbopMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOU IESATEIbHOCTH

monen

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIETICH:
MaTepuaibHas TOYKa, MHEPLHHAIbHAas CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, )KUAKOCTEN U
TBEPABIX TEJ, TOYCYHBIM JIJIEKTPUUECKUN 3apsal — IpU PELICHUU

¢bu3nvecKkux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KUHETUUYECKOW Teopuun
CTPOCHMsI  BELIECTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE M
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOE JBHXKEHHE, CBOOOJHOE IaJieHHE
T€J, ABUXKEHUE IO OKPYXHOCTH, HHEpPLMs, B3aMMOJEHCTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  Tel, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJlaXx/IeHNHn), TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHJEHcalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MIPU €ro HarpeBaHUMU B 3aKPBITOM COCY/IE,
CBA3b MEXJAy IlapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLEeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBIKEHHME, UCHONb3ysd (uznueckue
BEJINYUHBL: KOOPIHMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIus,
NOTEHIMaJbHasl SHEprus, MeXaHudeckas pabora, MeXaHHWYecKas
MOIITHOCTh; TIPY OMMCAaHUM MPABUIIBHO TPAKTOBATh (PU3MUYECKUI CMBICT
UCIOJIb3YEMBIX BEJIMYHH, MX OOO3HAu€HUsT M €JAMHULIBI, HaXOAWUTH
(bopMyIIbl, CBSI3bIBAIONIME JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEILUIOBBIC




SBJICHHS, UCHOJB3Yys (U3MYECKHME BEIMYMHBI: JlaBlIEHWE Trasa,
TEeMIlepaTypa, CpEOHssl KHUHETUYECKas DSHEpPrusl XaOTHYECKOIo
NBW)KEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTbh MOJEKYJ,
KOJIMYECTBO  TEIJIOTHI, BHYTpPEHHSI1 OJHeprus, pabora rasa,
KO3((UIIMEHT TOJE3HOr0 JEHCTBHS TEMJIOBOTO JBUTATENS; IpU
OTNHUCaHUU MPaBUIbHO TPaKTOBATh busnaeckuit CMBICIT
UCIIONBb3YEMBIX BEJIMYMH, UX OOO3HAUYECHHUS] U EAMHUIIBI, HAXOIUTh
(hopMyIIBl, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMHU

BCIIMYHUHaAM

10.6

10.7

10.8

OnuceiBaTh H3yuYEHHBIE JJEKTPUUECKHE CBOWCTBAa BeEIIECTBA U
JNEKTPUYECKUE  SIBJICHUS  (TPOILECCHI), HCIOIb3ys  (PU3UUECKUE
BEJIMYUHBI: NEKTPUYECKUN  3apsif, ANIEKTPUYECKOE  TIOJIE,
HampspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB;, MpH
OMMCAaHWUU TPABUIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HMCIOIB3YEMBIX
BEeIMYMH, WX OOO3HAYCHHUS W CIWHUIGI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIME JAHHYIO (PU3MYECKYl0 BEIUYMHY C APYTUMHU

BCINYNHaMN

aHAJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SBIEHHS, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroteHus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHMYECKON IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, IPUHLIUI CYTIEPHO3UIMH CUJI, TPUHIIMII
paBHONIPAaBUS MHEPLUUAIBHBIX CHUCTEM OTCYETA;  MOJIEKYJISAPHO-
KMHETHUYECKYI0 TEOPHIO CTPOEHMs BELIECTBA, ra30BbIe 3aKOHBI, CBA3b
CpelHEell KUHETMYECKOH SHEpruu TEIJIOBOro JABMXKEHUS MOJIEKYd C
aOCOIFOTHOW TEeMIIepaTypoi, MEPBBIA 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXPAaHEHHUsl DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe

BBIpQKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pasziuyaTh YCIOBUS HX 0O€30M1acHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBINONTHATE SKCIEPUMEHTHI 110 UCCIICTOBAHHUIO (PM3UIECKUX SIBICHUHN U
MIPOLIECCOB C UCHOIb30BAHUEM IPSMBIX M KOCBEHHBIX U3MEPEHUI; MPH
5ToM (opMyIHpoBaTh mpobdieMy (3amady) U THIOTE3Y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBObI

10.10

OCYIIICCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/IBI/I‘-IGCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATH ONTUMAbHBIA CIIOCO0 MU3MEpPEHHs U




HCIIOJIb30BaTh N3BCCTHBHIC MCTO/IbI OLICHKH HOFpGI.HHOCTGfI I/I3MepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYCCKUMHU BEIIMYMHAMH  C
WCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN; TpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh PE3yJbTAThl IMOJTYYCHHOH 3aBUCUMOCTU
(bU3UYECKUX BEIIMUMH B BUJE TaOIUIl U TpadUKOB, JIeJaTh BHIBOJBI 11O

pe3yjibTaTaM UCCICA0OBAHUA

CobmromaTe mpaBmiia  0O€30MAacHOTO  TpyJda TPU  MPOBEJACHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOTO DJKCIIEpUMEHTa, Y4eOHO-
HCCHCHOB&TCHBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH C HCIIOJIB30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJNb3ysd (U3UYECKUE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
YyCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nyeckre BENMYUHBI U (OPMYJIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIPpOBOAUTD paC‘-IéTBI " OLOCHUBATH PCAJIBHOCTD MOJYUCHHOT'O 3HAYCHUSA

(bu3MYecKOil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

PemraTe Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDH JJOT'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[eHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-I€CKI/IC SABJICHUS

Hcnonp3oBaTe MNpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISI TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi W NPEACTaBICHUS y4eOHOW M HAay4YHO-IOMYJISIPHOMN
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATH ITOJTYy9aCMYHO I/IH(i)OpMaI_II/IIO

[IpuBoauTE TpUMEpHl BKJIa/Ja POCCUHUCKUX U 3apyOSKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE MPOLECCOB OKPY’KAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTuyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
XKU3HU U1l o0ecnieueHns: 0€30acHOCTH MpHU o0pallieHuu ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS H

CO6J'IIO,Z[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B oxpyxcaromeﬁ cpeae

PaGoTtate B rpymme ¢ BBIIOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh  paboOTy  TPYNINbI, pPALMOHAIBHO  pPACHpeneysTh
00S3aHHOCTH ¥ IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyalHUsIX, aJ€KBaTHO OLIEHWBATh BKJAJ KaXXJOr0 W3 YYAaCTHUKOB

TPYNIBI B PELICHHE pacCMaTPUBAEMON MTPOOJIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero o01ero odpa3oBaHus

111

11.2

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb U MecTo (PU3MKK B
(hopMHUPOBaHUHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH
TOJIeH, IEeTTOCTHOCTh U €IMHCTBO (PU3UUYECKON KapTUHBI MUpa

Y4YuThIBaTh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3MYECKUX MOJICIICH:
TO‘-IG‘-IHBIﬁ BHCKTpI/I‘-IeCKI/Iﬁ 3apsm, smepHa;I MOACIb aToMa, HyKJIOHHaSI

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHuH (pru3nyecKux 3aaa4y

11.3

11.4

Pacnio3naBathe ¢u3uueckue siBIEHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJUHAMUKMA W  KBAaHTOBOW  (pusmKu:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiiCTBHE MarHuTOB,
AJIEKTPOMArHWTHAsE WHAYKUUS, JEHCTBUE MAarHUTHOTO TIOJIs Ha
MPOBOAHUK C TOKOM U MABIXKYIIHMMCS 3apsi, 3JIEKTPOMArHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE PpacCHpOCTpaHEHUE CBETa,
OTpaXEHHE,  TpeloMiIeHHe, UuHTephepeHuus, Audpakuus u
MOJISIPU3ALMsl CBETA, AMCIIEPCUsl CBETA, (DOTOAIEKTpHUECKUH ekt
(boTtoapdexrt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaaOaKTUBHOCTDH

OnuceiBaTh  U3yYeHHBIE CBOMCTBAa  BelIeCTBA  (IJIEKTPUUECKUE,
MarHuTHbIE, ONTHYECKHE, DJIEKTPHUUYECKYI0 MPOBOAUMOCTh Pa3INYHBIX
Cpel) U DJIEKTPOMAarHuWTHbIE SABJIEHUS (MPOILIECCHI), HUCHOIB3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  CONPOTUBIICHHE,
pasHocTh moteHnuanoB, JJC, pabora Toka, MHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cwia JlopeHna, WHAYKTHBHOCTb KAaTyILIKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHUYECKUX JIEKTPOMAarHUTHBIX KoJsieOaHuH, ¢dokycHoe
paccTosiHUE W OINTHUYECKas CWIa JIMH3bl, IIPU OMNHUCAHUU IPABUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHMUsI U E€OUHMIBI; YyKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JaHHYTO (1)I/ISI/I‘—IeCKYIO BCJIIMYHHY C APYTUMH BECIMYUHAMU




11.5

OnuceiBaTh U3y4UEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCIIOJIb3Ys
¢u3nyecKkue BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA
BOJHBI W YacTOTa CBETA, HJHEPTUs MU HUMIYJIbC (OTOHA, MEPHOJ
nojypacmnaia, »SHEpPrus CBA3W AaTOMHBIX sAI€p; IpPU ONHMCAaHUU
MPaBHIIBHO TPAKTOBATh (PU3UUYECKUI CMBICI MCIIOJIb3YEMBIX BEJIIMYHH,
ux 0003HAYCHUS W EIUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JNaHHYI0 (PU3UYECKYIO0 BEIUUYHHY C APYTUMHU BEIIMYMHAMU, BBIYUCIATH

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

Anamu3upoBaTh (U3WYECKHE TPONECCHl W SBICHHS, HCIOIB3YsI
¢usnvecknue 3aKOHBI M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHECHUS MPOBOJHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKkOH 3J€KTPOMarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPaHEHUs] CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHEHHE ODWHINTEWHA  JIJIs
dbotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUs OJIIEKTPHUYECKOTO 3apsjia, 3aKoH
COXpAaHEHHWsT  MacCcoOBOI'O  YHCJA, TMOCTynarel  bopa, 3akoH
pallMOAaKTUBHOTO pachaja; TMpd O3TOM pa3iindaTh CIOBECHYIO
(bOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(TrpaHHIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJ'ISITI) HarpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOIO II0JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIBI HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)KE€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKajioM, TOHKOW JIMH30M

11.9

BBINONMHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUHN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
sToM (opmynupoBaTh TMpobieMy (3amady) U THUIOTE3Y YUIEOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIJIOKEHHOTO

O60pyI[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (bOpMy.III/IpOBaTL BBIBObI

11.10

11.11

11.12

OCYHICCTBJISITB npsAMbI€ W KOCBCHHBLIC H3MCPCHHUA (bHSI/I'—IGCKI/IX
BCJIIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh N3BCCTHBHIC MCTO/AbI OLICHKHU HOFpCLHHOCTGfI H3MepeHHI>i

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHUN; TPU OITOM KOHCTPYHPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOBI [0 Pe3ysIbTaTaM

HUCCICI0OBaHUA

CobmomaTeh mpaBuia Oe30macHOro Tpyna HpH  [POBEIECHUU




UCCIIEIOBAaHUN B paMkKax y4eOHOTO OSKCIEpPUMEHTa, Yy4eOHO-
UCCIIEIOBATENBCKOM M MPOEKTHOM AESITENTbHOCTH C MCIOJIb30BaHUEM

U3MEPHUTEIBHBIX YCTPOUCTB M JTaOOPAaTOPHOTO 000Dy AOBAHUS

11.13

Pemate pacuéTHble 3aa4M C SIBHO 33JaHHONW (DPM3NYECKON MOJENbIO,
UCIONb3Ysl (U3NYECKUE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHalu3a
YyCIIOBUSL  3aJauyd  BBIOMpaTh  (QU3MYECKYIO0 MOJENb, BBIIEIATH
(dusznueckre BENUYUHBI U (OPMYJIBI, HEOOXOIUMBIE ISl €€ PEeIICHUs,
MIPOBOJIUTH PACUYETHI U OI[CHUBATH PEAIbHOCTH MOJyUYEHHOTO 3HAUCHHS

(hU3UIECKON BETMYUHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccymneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘-ICCKI/IC SABJICHUSA

Hcnonb3oBaTe MHpH  pelICHMH Y4YEOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUISI TIOMCKA, CTPYKTYPHPOBaHUS,
MHTEPIPETAlMA M TPEACTAaBICHHUA y4eOHOW W HayYHO-IOIYJISIPHON
nHpOpMalNY, TOIYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh NPUHLMIIBI ACHCTBUS MAIIMH, NMPUOOPOB U TEXHHUYECKUX

YCTPOICTB; pa3auyarh YCIOBHMSI HMX O€30IacCHOrO HCIOJIb30BAaHUS B

MOBCEIHEBHON KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

11.19

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS MO (DU3MKE B IOBCEAHCBHOU
JKU3HM U1 oOecrieueHrs 0€30MacHOCTH IpH 0OpaIlieHUu ¢ MpuOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHUS 3A0POBbI U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY KaroIlel cpene

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ padOTy  IpyHmbl,  palMOHAIBHO  PACHpPENeNsiTh
0053aHHOCTM M IUIAHUPOBATh JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IpYMIIbI B PELICHUE paccMaTpUBaeMOil MPoOIIeMbl




IHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KIIACC

Kon
pa3nena

Koxa npoBepsiemoro

IIpoBepsieMble 31eMEHTHI COAePKAHUSA
JjeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O ITIO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
11 METOAbI MMO3HAHMS OKpYyXkarolero Mupa. Poib
JKCIIEpUMEHTA M TEOpUH B  IIpolecce

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayuneie runoressl. @usznueckue
3aKOHBl U TeOpUH. ['paHULIBI TPUMEHHUMOCTH
12 (buznuecKkux 3aKOHOB. [puHIHT
' cooTBeTcTBUS. Ponb u Mecto ¢usuku B
dhopmupoBaHUHU COBPEMEHHOM HAay4YHOH
KapTHUHbI Mupa, B MPaKTUYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

2.1

KMHEMATHKA

Mexaanueckoe nBuxeHue. OTHOCUTEIIBHOCTh
211 MeXaHnueckoro nBmwxkeHusa. Crucrema oTcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPEHHE
212 MaTEpUAIbHOM TOYKM, MX IPOEKLHUH HA OCH
CHCTEMBI KOOp/MHAT. Crnoxenne

MIEPEMELLEHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpEHUS, nyTH u nepeMeneHs

MaTepHaHBHOﬁ TOYKHU OT BPpCMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHoe majgeHue. Y cKopeHrue CBOOOTHOTO

nageHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHHE  MaTepUalbHOM  TOYKM  TIO
OKpPYXHOCTH. YTJIOBasi CKOPOCTh, JIMHEHHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LleHTpOcTpeMUTENLHOE YCKOPEHUE

Texuuueckue YCTpOMCTBA: CIIUJIOMETP,
JNBIDKEHUE CHApSAOB, IIEMHBIE M PEMEHHBIE
nepenavyu

[IpakTrueckue paboTHI. N3mepenne
MTHOBEHHOM CKOpPOCTH. Uccnenosanue
COOTHOIIEHUS MEXIY MyTSIMH, MPOUICHHBIMU
TEJIOM  3a  IOCJIEOBAaTElbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH MPHU PAaBHOYCKOPEHHOM
JIBIDKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hymo. M3ydeHne NBIKEHUS MIapHKa B BA3KOM
KUJIKOCTU.  V3ydyeHwe  JBWIKEHUS  Tela,

6p0HJCHHOFO TOPU30OHTAJILHO

JTMHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHIMnD cynepro3unuu

CHUJI

Bropoi1 3akoH HberoTroHa nus MarepualibHOU
TOYKM B HWHEPUUAIbHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

3aK0H BCEMHPHOTO TAToTeHUs. Criia TSHKECTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIb)KEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tperns. Cuna conmpoTUBICHUS




IIpr ABUKCHUU TECJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

HOCTynaTCHLHOC " BpaIlaTCJIbHOC IBHUKCHUC

a0COJIIOTHO TBEPIOTO TeJa

2.2.8

2.2.9

MOMEHT CWJIBI OTHOCUTEIIBHO OCH BPALICHMUS.
[Ine4o cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

TexHuueckue  yCTpOMCTBAa:  MOJIIUITHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoThl. U3yueHue nBUKEHUS
Opycka IO HaKJIOHHOM IJIOCKOCTH TOJ
neiicTBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B JeOpMHUPYEMO TPYKUHE W PE3UHOBOM
oOpasme, OT BEIWYMHBI UX JeGopManuu.
HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIIECTO OCh BpalliCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

NMnynec mMaTepHanbHOM TOYKH, CHUCTEMBI

231 MaTepUagbHBIX ToueK. KMIynbc cuiabl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 PaGora cunbl
2.3.4 MOIIHOCTD CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KUHETHYECKON SHEPTUN
[MorenumaneHast oHeprus. [loTeHumanbHas
236 SHEprus YIpyTO neopMupoBaHHON
- npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[ToreHnanpHbple ¥ HEMOTEHIMATIHHBIC CHJIBI.
237 CBs3b  pabOThl HEMOTEHUHUAIBHBIX CHII C

U3MCHCHUCM MEXaHUYIECKOM SHEPIrUun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON SHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
23.9 TexHudeckue yCTpONCTBA: IBUKEHUE PaKET,
- BOZOMET, KOIIEp, IPY>KUHHBIN MACTOJIET
[Ipaktrueckue pabotel. HM3ydeHue cBs3H
2310 CKOpPOCTEM Tel IIpu HEyInpyrom yjape.

HccnenoBanue CBA3M  pabOTBI  CHJIBI €

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKON TEOPUN

311

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. luddysusa. Xapakrep ABMKEHUS U

BSaHMOHGﬁCTBHﬂ HacCTull BEIICCTBa

3.1.2

Mopgenu CcTpoeHUsT Ta30B, KUIKOCTEH W
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BEIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.1.4

Macca wMonekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana temneparyp Llenscus

3.15

3.16

3.1.7

Mopnens  upeanpHoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KNUHETUYECKON
TEOPUH UJIECAIBHOIO ra3a

AbGcounoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON YHEPIUU TEIUIOBOTO JBHKCHHUS
yactul rasa. [llkana remneparyp Kenbruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH /lampToHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IECCHl B UAEaTbHOM
ra3e¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

Texauueckue YCTpOMWCTBA: TEPMOMETD,

6apomeTp




3.1.10

[Ipaktuyeckue paboTsl. M3mepeHue Macchbl
BO3/yXa B KJacCHOM komHate. MccnenoBanue
3aBUCHUMOCTH MEXJly TapaMeTpaMH COCTOSIHUS

pa3pex)eHHOTO ra3a

3.2

OCHOBbI TEPMOJINHAMMKNU

3.2.1

TepMoguHamuyeckasi cucteMa. BHYTpeHHss
SHEpPrus TEPMOJMHAMUYECKONW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

3.2.2

KonunuectBo Ternotel U paborta. BHyTpeHHss

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Temnmonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTIJIOTICPCaauc

3.24

3.25

3.2.6

IIepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHenne
IIEpPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckass HHTEpIIpETAIUS

paboTsI raza

TernoBbie MarmHbl. [IpUHIUIBL  ACHCTBUS
TEIUTOBBIX MammH. [IpeoOpazoBaHus SHEPTHH
B TEIOBbIX MammHax. Koaddumment
none3noro  aeucrBus  (manee —  KIIM)

teruioBoid MamuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJNHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TeruoBble JBUTATEIIN. OKOJIOTHYECKHE

pOOJIEMBI TETJIO3HEPTETUKH

3.2.7

Texauueckue YCTpOKCTBA: J(BUTaTeIlb
BHYTPEHHETO Cropanus, OBITOBOA

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[Ipaktuyeckue padbotsl. 3MepeHue yaeabHOI

TEINIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHU A BEHHIECBA. ®A30BbIE ITEPEXO/1bI

331

[TapooGpazoBanue u koHneHcauus. Vcnapenue




u KHUIICHHUE. VY nenbHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYpPbI

KHIICHHUA OT JaBJICHUA

3.3.2

AOCOmI0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

Bo3ayxa. HachklleHHsIil map

3.3.3

Tépnoe TeJIO. Kpucrannnueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTeprallbl

3.34

3.35

3.3.6

3.3.7

[InaBneHne u KpucTaluM3auus. Y IeNbHAs
TeruioTa riasiaeHus. CyOnumanus

VYpaBHeHHe TEII0BOro H6anaHca

TexHudeckue yCTpOMCTBA: THUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTMH
IIOJIyYE€HUsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM
4KCJIe HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU

IIpakTuueckue paboTHI. H3zmepenne

BJIAKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

4.1.2

413
4.1.4

4.1.5

Onextpuzauys Ten. DNeKTpudeckui 3apsi. sa
BUJIA 2JIEKTPUUECKUX 3apsiIOB

[IpoBoaHuKH, TUDIIEKTPUKU u
MOJIyIIPOBOTHUKH

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
BsaumonerictBue 3apsnoB. 3akoH Kynona
DneKTpuyeckoe mnoJie. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN

Cynepro3nunu. JInaumu HaprDKéHHOCTI/I

QJICKTPHUYICCKOI'0O I10JIA

4.1.6

4.1.7

PaGota cumim  ANEKTPOCTATUYECKOTO  TOJIS.
HOTGHHI/IELH. Pa3znocts IIOTCHIIMAJIOB
HpOBO}IHI/IKI/I U JUDJICKTPUKU B IMOCTOAHHOM

QJICKTPUICCKOM I1I0JIC. ILI/IBHGKTpI/I‘leCKaH




IpOHUIIACMOCThb

DNEeKTPOEMKOCTD. Kongencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
OHeprus 3apsHKEHHOI0 KOHAEHcaTopa
TexHudeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
419 JNEKTPOMETpP, DJIEKTpOCTaTUYeCKass 3aluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CymICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 AJIEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
TOKa. [IoCTOSAHHBIN TOK
422 Hanpspkenue. 3akon Oma a1 yyacTka 1enu
123 DJEeKTpUYECKOe COMPOTHUBIICHUE. Y IITBHOE
o COINPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarenbHOe, napasuieIbHOe,
o CMEIIaHHOE COCTMHEHNE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenna
4.2.6 MOMIHOCTP JEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cuia (manee — IJC) u
427 BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akoH Oma i  1OJMHOM  (3aMKHYTO)
aneKkTpudeckoit nemnu. Koporkoe 3ambikanue
DneKTpoHHAas MIPOBOJMMOCTh TBEPABIX
128 METaJUIOB.  3aBHUCHMOCTH  COIPOTHBIICHUS
o METaJIOB oT TEMIEPATypPHI.
CBepXpoBOAMMOCTh
429 DNIeKTpUYecKuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [onynpoBoanuku. CoOCTBEHHast M IPUMECHAs




IIPOBOAMMOCTD IOJYNPOBOJHUKOB. CBoiicTBa
p-n nepexona. [lomynpoBoHUKOBBIE TPUOOPHI
DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
4211 ONEeKTPOIUTHYECKAS JUCCOLALUS.

DIIEKTPOJIN3

DIIEKTPUUYECKUI TOK B razax.
4219 CaMOCTOATEIBHBIA M HECAMOCTOATEIbHBIN
pa3psaa. PaznuuHble TUNBI CaMOCTOSITETBHOTO

paspsaa. Monnus. [1nasma

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJBTMETP, pEOCTaT, HWCTOYHHKH  TOKa,
3JIEKTPOHArpEBaTEIbHbIE puOopsI,
4.2.13 3JICKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMET]
COIIPOTHBIICHUS, BaKyyMHBIN JTIO]I,
TEPMHUCTOPHI " (doTope3nucTopsI,

HOJIYHPOBOIIHI/IKOBLH\/JI Auoa, raJljbBaHUKa

[IpakTuueckue paboThL. N3yuenue
CMEIIIaHHOTO COEANHEHUSI PE3UCTOPOB.

4.2.14 N3smepenne 3OJIC wucCTOYHMKA TOKa M €ro
BHYTPEHHErOo comnpoTusieHus. Habmronenue

QJICKTPOJIMN3a

11 KJIACC

Kon
pa3jiena

Koanposepsiemoro

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
3JIeMEHTa

4

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIOWA

IlocTtosnnble MarHuThel. BzaumoneicTBue
431
MOCTOSIHHBIX MAarHuTOB

MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHmun — cynepno3uiuu.
4.3.2 Jluaum MmarnutHOM wHAyKuuu. Kapruna
JUHUM  MArHUTHOM  MHAYKIMU  TOJSA

IIOCTOSIHHBIX MAarHuToOB




MarnuTHoe 10JIe MPOBOJAHHKA C TOKOM.
KapTuna nuHMI 10N JUIMHHOTO MPSIMOTO

MNpOBOAHMKA W 3aMKHYTOI'O0 KOJBLCBOTO

433 NPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue npoBOIHUKOB €
TOKOM
434 Cuita AMniepa, €€ MOyJIb M HallpaBIICHHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBrokeHue — 3apsDKEHHOM — 4acTULBl B
435 OJTHOPOJHOM MarHUTHOM Tone. Pabota
cuibl JIopeHa
4.3.6 SIBneHune HIMeKTPOMAarHUTHON UHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMH
OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHON
4.3.8 naaykuun dapanes
BuxpeBoe »snextpuueckoe mone. IJ[C
WHIYKIUA B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYMATeJIbHO B OJHOPOJIHOM MAarHUTHOM
noiie
4.3.10 [IpaBuio Jlenna
NunykTUBHOCTD. SIBICHHE CAMOMHIYKITUH.
43.11
O/1C camouHyKIUU
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TTOJIe
TexHuueckne  yCTpOMCTBA:  MOCTOSHHBIE
MAarHUTHI, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATETb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJISi KATYIIKH C TOKOM.
4.3.15 UccnepoBanue JelCTBUS — MOCTOSIHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOUN




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Konebarenprast cucrema. CBOOOIHBIC
koneOanus. ['apMoHnueckne KoyieOaHuUs.
IMepuon, uacrtora, ammumryga u (dasa

KOJIeOaHui

[IpyxuHHbII MasTHUK. MartemaTuyecKui

MasATHHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
Kunematunueckoe u JTUHAMHAYECKOE

OIMCAHUE KOJIe0aATENbHOr0 IBUKECHUS

5.14

5.15

IIpeBpaienue SHEpPruu npu
FapMOHMYECKUX  KOJIEOaHUSX. Cas13p
AMILUTATY JIbI KoJiIeOaHuii UCXOIHON
BEJIMYMHBI C aMIUIATYJaMH KojeOaHuid eé

CKOpPOCTH M YCKOPEHHUS

Konebarenbubiit  xkoHTYp.  CBOOOAHBIE
JNIEKTPOMArHUTHBIC KoJIe0aHus B
UICaIbHOM  KOJICOATEIIbHOM  KOHTYPE.
AHaNoOrus MEXAYy MEXaHWYCCKUMHU W
ANEKTPOMArHUTHBIMH KOJIEOAHHSIMH.

®opmyna Tomcona

5.1.6

5.1.7

3aKkoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

Ko0JIe0aTeIbHOM KOHTYpPC

BhIHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. Pe3onanchHas KpuBasl.
BoiHyx1€HHBIE JIEKTPOMAarHUTHBIE

KoJieOanus.

5138

Ilepemennbii  Tok.  CuHYyCOMIANIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYJTHOE U JIEHCTBYIOIIEE 3HAYECHUE

CHJIBI TOKA W HAITPSAXKCHUA

5.1.10

Tpanrcdopmarop. [IponsBocTBo, nepenaya




5.2

U MOTpeOJeHUe 3IIEKTPUYECKONH SHEPIrHH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE
ANEKTPUUYECKOU SHEPIHH. KynsTypa
WCIIOJIb30BAHUS ANEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

Texuuueckue ycrpoicTBa: ceiicmorpad,

5.1.11 JIEKTPUUYECKUI 3BOHOK, JTUHUT
aJIeKTpoIepesay
[Ipaktnyeckne pabotel. McciaenoBanue
3aBHCUMOCTH TIEPUOJIa MAJIBIX KOJICOaHH
51 12 I'py3a Ha HUTHU OT IAJIMHBI HUTU U MACChI

Ipy3a. I/ICCJ'IG,I[OBaHI/Ie MNEPEMCHHOI'O TOKa B
LeNyM M3 MOCICA0BATEIbHO COCIUHEHHBIX

KOHICHCATOpAa, KATYHIKH U PE3UCTOPaA

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

Mexanuueckue BOJIHEI, YCIIOBUS
pacnpoctpanenusi. Ilepuog. CkopocThb
pacmpocTpaHeHuss W JUIMHA  BOJIHBL
[Tonepeunble U MPOAOIBHBIC BOJIHBI

Hutepdepennus u TudpakIms

MEXaHHUYECKUX BOJIH

5.2.3

524

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKka

3HeKTp0MaFHI/ITHHe BOJIHBI. YcaoBus
HU3JTy4YCHHUA SJICKTPOMArHuTHBIX BOJIH.
Bzaumuas OpucHTalusA BEKTOPOB E, Buvo

B SHCKTpOMaFHHTHOfI BOJIHC B BAKyyM€

5.25

CBoiicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHE, IPEJOMIICHUE, MOJSApU3aLMs,
mudpakius, uHTepdepeHuus. CKOpOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[lIxana AJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHLI pagruocCBiA3 U TCICBUJACHUSA.




5.3

5.2.8

Pagnomnokamnus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYXKAFOIIEH CpelIbl

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, yJIbTpa3ByKOBas
TUAarHOCTHKAa B TEXHUKE M MEIHIIMHE,
pazap,  paguONpUEMHHUK,  TEJIEBU30p,

anTeHHa, Tenedgon, CBU-neup

OIITHUKA

5.3.1

[IpsMonuHeiHOEe pacnpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OtpaxkeHue cBeTa. 3aKOHBl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHil B IJIOCKOM
3epKaiie

IIpenomnenne cBera. 3akOHbBI IPETIOMIICHUS
cBera. AOCOIOTHBIH nokasareJb
MIpeIOMIICHHUS

Ionmuoe BHYTpEHHEe OTpaOKEHHE.
[IpenenbHbIli yron IMOJHOIO BHYTPEHHETO
OTpaKeHHUs

Hucnepcust  cBera. ClOXHBI  cocTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniue W pacceuBarolIue JUH3BI.
Tonkass nuH3a. DOKyCHOE pacCTOsSHUE U
OIITHYCCKAas culia TOHKOU JIMH3HI.
[Moctpoenne n300paxkeHn B COOMPAIOIINX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, [[aBaeMOe

JIMH30M

5.3.7

Hpenenm NPpUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKH

5.3.8

HNnrepdepentius  crera.  KorepeHtHbIe
HWCTOYHHKH. VYcnosus HaOII0IeHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JABYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuus  cBera.  Judpakunonnas

peméTka. YcimoBue HaOMIOECHUS TIABHBIX

5.3.9 MaKCHUMYMOB npu MaJCHUN
MOHOXPOMaTHUYECKOTO CBeTa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Monspuzanus cera
TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
¢oroannapar, NPOEKUUOHHBIA ammapar,
53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OIITHKA, TU(ppaKkLnOHHAs pemérka,
TOJISIPOU]T
[IpakTnyeckne  pabOTHI. N3mepenue
5310 nokaszatens npenomieHus. MccnenoBanue

CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6monenue qucnepcuu cBeta

BJIEMEHTAI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubl NPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: VHBApHUAHTHOCTh
MOZYJII CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCHUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHHU MU  COKPAIICHHC

JUTHHEBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBs13p Macchl C 3HEpPrUed M UMIYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM 4aCTHUIIEI

7.1

7.11

7.1.2

KBAHTOBAA ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKU

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
dboToHa C ero 4acTtoTo. ODHeprus u

uMIyJbC HoToHA

OTtkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.3

O1BITEI AT. Cronerosa. 3aKOHBI
dhoTorddexra
YpaBHeHue OUHNITENHA st

dotordpdekra. «Kpacnas TpaHUIIa

dhoTodrddexra

7.1.4
7.15

Hasnerue ceera. OnwiTel [1.H. JIeOGenena

XUMHYECKOE IEHCTBUE CBETA

7.1.6

Texaudeckue ycTponcTBa: (HOTODIEMEHT,
¢doromaTuuk, COJTHEYHAS Oarapes,

CBETOIHOI

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

IToctynater bopa. H3znyuenue u
norjouieHue (HOTOHOB TPHU  Mepexoe
aToMa C OJHOTO YpOBHSI DJHEPrUd Ha
npyroil. Buasl cnexktpoB. Cnektp ypoBHEH

SHEPrUuM aToMa BOJIOPOa

7.2.3

724

BoaHoBrele cBoyicTBa dacThll. BoiHBI e
bpoiiss. KopnyckynsipHo-BOIHOBOM
nyamusM. Judpakuus 2IEKTPOHOB Ha

Kpucrajuiax

CroHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

YcTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.25

7.2.6

TexHuueckue yCcTpOMCTBA: CHEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

[Ipaktnyeckne  pabotel.  Habmiogenue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE AP0

7.3.1

7.3.2

Meroasl HAOMIONEHUS U PETHCTpAIlUU

OJICMCHTAPHBIX YaCTUIL]

OTKpBITI/Ie PaaOaKTUBHOCTH. OnbITH




Pesepdopna mo ompeneneHu:o cocTaBa
pamuoakTUBHOrO  m3iydeHus. CBoMCTBA
anb(da-, OeTa-, raMma-u3nydeHus. BriusHue

PaaAnOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

OTkppiTHE  NOPOTOHAa W HEUTpOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan sapa. MaccoBoe 4ucCIiio

sanapa. 3oromnsl

Anbda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBIHN OeTa-pacmnaj. l'amma-
7.3.4
U3JIy4EHUeE. 3aK0OH  paJMOAKTUBHOIO

paciiaaa

235 OHeprusi CBSI3W  HYKIIOHOB B  sIpe.
- SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHWe W CHHTE3
7.3.6
saep

SnepHsiii peakTop. TepmosiepHbIit

cuHre3. [IpobGneMbl M THEpCHEKTHBBI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEcKHe

ACIICKTHI HﬂepHOﬁ OHCPIrCTUKHU

OnemeHTapHble  yacTull.  OTKpeITHE
7.3.8 MIO3UTPOHA. @yHaMEeHTaJIbHbIE

B3aHMOHCﬁCTBHﬂ

TexHuyeckue  ycTpONCTBa:  JIO3UMETD,
7.3.9 kamepa Bunbcona, snuepHblii peaxTop,

aToMHast 6omba

[Ipaktuyeckne pabotel. HMccienoBanue
7.3.10 TPEKOB YaCTHIL (o TOTOBBIM

¢dororpadusm)

OJIEMEHTHBI ACTPOOU3UNKU

Bun 3Bé3mnoro nHeba. CosBe3musi, sipKue
8.1
3BE3/IBI, INIAHETHI, UX BUAUMOE IBIKEHUE

Conneunas cucrema. llmadmeTsl 3eMHOU
8.2

TpYIIIBI. IImaneTBI-TUTAHTEI u nux




8.3

CIIYTHHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Mainie

Testa COTHEUHOM CUCTEMEI

Connne, ¢otochepa wu  armocdepa.

CoHeuHas aKTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3BE371

8.5

3BE3/1bI, WX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJMyC, TeMIIEpaTypa,
nx B3aUMOCBSI3b. Jwnarpamma
«CTIEKTPAJIbHBIA  KJIacC — CBETUMOCTBY.
3BE31pl  IVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» IS

3BE37] TIIaBHOM IOCICA0BATEILHOCTH

8.6

Buytpennee crpoenue 38&31. CoBpeMEeHHBIE
MPEACTABICHHSI O  TPOUCXOXKACHUH U
spomrori CoJtHIa M 3BE37. DTambl KU3HU

3BE3]

8.7

8.8

Mneunsii  Ilyte — Hama T'anakrtuka.
ChnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3NM, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHua B
lanaktuke. [lnockas u  cdepuueckas

noacucTemsl I ajJakTuKu

Tumel ramaktuk. PamuoranakTuku U

KBazapbl. UEpHBIE ABIPHI B SAPaxX TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XabO0ma. PasOeranue ranaKkTHK.
Bo3pact u paguyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usinydeHne

8.10

Macmrabnass  crpyktypa  BceeneHnHoid.
Meraranaktuka. Hepeménnsie mnpoGiiembl

aACTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA30OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» ®usuka, 10 knace/ Msxumes I'.41., byxosues b.b., Corckuiit H.H. nox
penakiueit [lapdentreBoit H.A., Akimoneproe o0rmiectBo «M3marenscTBo
«IIpocBenienue»

» ®usuka, 11 kirace/ Msikumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakiueit [lapdentreBoit H.A., AkinonepHoe o0miecTBo «M3narenbcTBo
«IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI IJIA YYUTEJIA

- Guzuka: Yuebnuk nis 10 k1. o0uieodpazoBart. yupexaeHuid. bazoBblit
ypoBeHb/B. A. Kacesinos- M. : [Ipoda

- Gusuka: Yuebnuk nis 11 k1. o0uieodpazoBart. yupexaeHuid. bazoBblit
ypoBenb/B. A. Kacesnos- M. : Jlpoda

- Boponuos-Benbsamunos b. A., Ctpayt E. K. «Actporomusi. ba3zoBblii
ypoBeHb.11 kmaccey, M. [Ipoda

- Coopnuk 3anay no pusuke: ams 10-11 1. obmeodbpazoBar. yupexaeHu /
Cocr. I''H. Crenanona. — 10-e uza. M.: [IpocBemienue

- ®dusuka. 3amaunuk. 10-11 ki.: [Tocobue nis o61meoOpazoBat. yupexxaeHui /
PeivkeBuua A.I1. — 9-e u3zn., crepeotun. — M.: Jlpoda

- MancypoB A.H., MancypoB H.A. ®u3uka, 10-11: [{ns mk. ¢ ryMaHur.
npoduiieMm o0yuenus: Ku. nis yunrens.- M.: [Ipocsenienue

- ®uzuka. unakrnyeckue marepuansl.10-11 kmace./A.E.Mapon, E.A.Mapon-2
u3aanue, crepeoruntoe.-M.:J[poda

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

-Yaurensckuii moprain https://uchitelya.com/fizika/

-ITonubIii Kypc mKoIbHON (hu3nku 3 473-X ypoKOB
https://jurik-phys.net/physics:school:pavel victor

-eJIMHAs KOJUICKIUA TU(POBBIX 00pa30BaTEIHLHBIX PECYPCOB
http://school-collection.edu.ru/catalog/

-Pemry EI'D ¢wusuka https://phys-ege.sdamgia.ru/

-Sxmacc https://www.yaklass.ru/testwork

-Brieoypoku u KOHCIIEKTbI ACTPOHOMHS
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
- B.H. PazymoB. Kommnektsl npezentannii Kk YMK b.A. Boponiosa-
BenbsamunoBa «ACTpoHOMHUS
elshkola.edurm.ruy...astronomiya...pa3yMoOB-KOMILICKTHI. . .
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