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ITOACHHUTEABHASA 3ATTHMCKA

IIporpamma 1o dusuke 0a30BOTO ypOBHA HA YPOBHE CPEAHEIO OOIIEro OOpasOBaHHA
paspaboTaHa Ha OCHOBE IIOAOKEHHUI M TPEOOBAHMI K PE3YABTATAM OCBOEHHA OCHOBHOM
obpazoBaTeAbHON HTporpammsl, mpeactaBAcHHBIX B PI'OC COO, a taxixke ¢ yu€roMm deAeparbHOI
pa6oqef/'1 HpOFpaMMI)I BOCIIMTAHMA WM KOHIICIIITHI HpCHOAaBaHI/IH Y‘IC6HOI‘O HpCAMCTa «Dusuka» B
00pa3soBaTeABHBIX  opraHmsanuax  Poccmiickoit — Peaepanum,  peaAnsyIOIIMX  OCHOBHBIC
00pa3oBaTEABHBIE IIPOIPAMMEL.

CoaeprxaHme mporpaMmsl 110 (PU3UKE HAIIPABACHO HAa (POPMHUPOBAHUE €CTECTBEHHO-HAYIHOMN
kapTuHbl Mupa obyvaromuxca 10—11 kaacco mpu obyuennn ux ¢dpusnke Ha 0a30BOM YpPOBHE HA
OCHOBE CHCTEMHO-AEATEABHOCTHOIO ITOAXOAA. [Tporpamma o pusmke cooTBeTCTBYET TPEOOBAHUAM
®IroC COO x mAaHHPYEMBIM AMYHOCTHBIM, IIPEAMETHBIM M METAIIPEAMETHBIM PE3YABTATAM
OOydeHMsA, a2 TAKKE YIHTHIBACT HEOOXOAHMMOCTD PEAAN3AIINN MEKIIPEAMETHBIX CBA3CH (DU3HUKK C
€CTECTBEHHO-HAYYHBIMH YICOHBIMI IIPEAMETAMA. B Hell oIpeAeAArOTcs OCHOBHBIE IIEAN M3YYIECHHA
usuKH HAa YPOBHE CPEAHETO OOIINEro OOpPa3OBAHMSA, ITAAHHPYEMBIC PE3YABTATEI OCBOCHHA Kypca
pU3NKI: AMYHOCTHBIE, METAIIPEAMETHBIE, IIPEAMETHBIE (Ha Oa30BOM YPOBHE).

IIporpamma 110 pr3HKe BKAFOUAECT:

® IIAAHHPYEMBIE PE3YABTATHI OCBOCHHA Kypca (PU3HKH Ha Oa30BOM YPOBHE, B TOM UHCAE

IIPEAMETHBIE PE3YABTATEL IO TOAAM OOYYCHIS;

e coaep:aHue yaeOHOro npeamera «Pusnkay 110 roaam OOydIeHHA.

®usnka Kak HayKa O HanOOAee OOINUX 3aKOHAX IIPHPOABI, BBICTYIIAA B Ka4eCTBE yIeOHOIrO
IIPEAMETA B IIIKOAE, BHOCHT CYIIIECTBEHHBIH BKAAA B CHCTEMY 3HAHUH OO OKpPY/KAFOIIEM MHpE.
[ITxoABHBI KypC (DU3HKH — CHCTEMOOOPA3YIOIIHH AAA €CTECTBEHHO-HAYIHBIX YIEOHBIX IIPEAMETOB,
ITOCKOABKY (DHU3MYECKHE 3aKOHBI AEKAT B OCHOBE IIPOIIECCOB M ABACHHUI, M3yYaeMBIX XHMUEH,
duoaoruei, pusmdeckoi reorpacdueil u acrponomueii. Mcroap3oBanne i akTHBHOE IPUMEHEHIE
du3nUECKUX 3HAHUI OIIPEACASICT XapaKTep M Pa3BUTHE Pa3HOOOPA3HBIX TEXHOAOTHIT B cdepe
SHEPIEeTHKH, TPAHCIIOPTA, OCBOEHHUA KOCMOCA, IIOAYYCHHA HOBBIX MATEPHAAOB C 33aAAHHBIMU
cBOMcTBAMU U Apyrux. VM3ydenne pusuKky BHOCHT OCHOBHOM BKAAA B (DOPMHUPOBAHHE €CTECTBEHHO-
HAYYHOM KapPTHHBI MHpa OOyYaromuxcs, B (POPMHUPOBAHNE YMEHUN IIPUMEHATH HAYYHBIA METOA
ITIO3HAHMA HpI/I BBIITIOAHCHHMH IMH Y‘-IC6HI>IX I/ICCACAOBaHI/II‘/‘I.

B ocnoBy kypca pusuku AAA yPOBHA CPEAHETO OOINEro OOPa3OBAHHA ITOAOKEH PAA HAEH,
KOTOPBIE MOKHO PaCCMATPUBATD KaK IIPUHITUIIEL €TI0 IIOCTPOEHU.

HMoes yeaocmmocmu. B coorBercTBUM € HEH KypC ABAACTCA AOTHYECKH 3aBEPIIEHHBIM, OH
COACP/KUT MATEPHAA U3 BCEX Pa3ACAOB (PH3HUKH, BKAFOYAET KAK BOIIPOCHI KAACCHYECKOH, TaK U
COBpPEMEHHON (PU3UKH.

NMoes cenepanusayuu. B coorserctBum ¢ Hell marepuaA Kypca (DU3HKH OOBEAHHEH BOKPYT
dusugeckux Teopuil. Beayrmum B kypce ABAserca (GOPMUPOBAHHE IIPEACTABACHUIT O CTPYKTYPHBIX
YVPOBHAX MaTE€PHH, BEIIECTBE 1 ITOAE.

HMoes  eymanumapusayun. BE peaAmsarus IPEATIOAAraeT MCIOAB3OBAHHE TIYMAHHTAPHOIO
ITOTEHIINaAd (DU3MYIECKOH HAYKH, OCMBICACHUE CBA3H Pa3BUTHUA (PU3HKU C PasBHTHEM OOIIECTBa, a
TAaKKE C MHPOBO33PEHYCCKUMI, HPABCTBEHHBIMH H 9KOAOIMYECKUMH IIPOOAEMAMHL.

HMoes  npurxnadnoi  nanpasaennocmu. Kypc HU3HKH IPEAIOAATa€T 3HAKOMCTBO C IITHPOKUM
KPYIOM TEXHHYECKAX U TEXHOAOTHIECKUX IIPHAOKECHII N3YICHHBIX TEOPHH U 3aKOHOB.

Moes  sxonveusayun  peasmayerca  IIOCPEACTBOM — BBEACHHA  IAEMEHTOB  COACP/KAHUA,
ITOCBAIIEHHEIX 3KOAOTHYECKHM ITPOOAEMAM COBPEMEHHOCTH, KOTOPHIE CBA3AHBI C Pa3sBUTHEM
TEXHHKHA M TEXHOAOTHH, a TAKKE OOCYKACHHUA ITPOOAEM PAIIMOHAABHOTO IIPHUPOAOIIOAB3OBAHNA U

5KOAOIHTYECKON OE30MACHOCTH.



CrepiKHEBBIMH 9AEMEHTAMH Kypca (DU3HKKM Ha YPOBHE CPEAHErO OOIIEro Oo0OpasoBaHMA
ABAsifoTCA  (busmdeckue Teopuu  ((POPMHUPOBAHHE IIPEACTABACHUII O CTPYKIypEe IIOCTPOCHHA
dusugeckoir Teopun, poAn (PYHAAMEHTAABHEIX 3aKOHOB U IIPUHIIMIIOB B  COBPEMEHHBIX
IIPEACTABACHHAX O IIPHPOAE, TPAHHUIAX IIPHMEHHUMOCTH TEOPHH, AAfl OIFCAHHUA E€CTECTBEHHO-
HAYYHBIX ABACHHH U IIPOIIECCOB).

CucTeMHO-ACATEABHOCTHBEII ITOAXOA B Kypce (PU3HKH PEAAU3YETCH IIPEKAE BCETO 3a CUET
OPTraHU3AIMH 3KCIEPUMEHTAABHOM AECATEABHOCTH OOydJarormxca. AAf ©a30BOro ypoBHA Kypca
pHU3HKH — 9TO HCIIOAB30OBAHHE CHCTEMBI (DPOHTAABHBIX KPATKOBPEMECHHBIX JKCICPUMEHTOB U
A2OOPATOPHBIX PabOT, KOTOPHIE B IIpOrpamMme IO (PHU3NKE OOBEAMHEHBI B OOIIHUNA CIIHCOK
VICHHYECKUX ITPAKTUIECKUX paOoT. BriAeAeHWE B yKazaHHOM IlepedHe AaDOPATOPHBEIX PadoT,
IIPOBOAHUMBIX AAfl KOHTPOAS H OLIEHKH, OCYIIIECTBAACTCA YIACTHUKAMU OOPa30BATEABHOIO IIPOIIECCA
HCXOASl U3 OCOOCHHOCTEH IIAAHHPOBAHHA M OCHaleHus kxabmaera Qusuku. [lpu atom
obecrieunBaeTCsi OBAAACHHE OOYYAFOIIMMUCA YMEHHAMH ITIPOBOAHMTH KOCBEHHEIE H3MEPEHU,
HCCACAOBAHHUSA 32aBHCHUMOCTEH (DH3HYECCKHX BEANYHMH M IIOCTAHOBKY OIIBITOB IIO IIPOBEPKE
IIPEAAOKCHHBIX THITOTES.

BoarpItioe BHIMAHTE YACASECTCA PEINIEHUIO PACYETHBIX M KAYECTBEHHBIX 3aAad. [Ipu atoM AAd
PacYETHBIX 3aAaY IIPHOPHTETOM ABAAIOTCA 3aAAYM C fABHO 3aAAHHOH (PU3HYECKOH MOAEABIO,
ITO3BOASIFOINNE IIPUMCHATh HM3Y9CHHBIC 3AKOHBI M 3aKOHOMEPHOCTH KaK H3 OAHOTO PasAeAad Kypca,
TaK ¥ MHTCIPUPYA 3HAHUA U3 PA3HBIX PA3ACAOB. AAf KAUECTBEHHBIX 3aAa9 IIPHOPUTETOM ABAAFOTCH
3aAaHHUA Ha OOBACHEHUE IPOTEKAHHUA (PU3HYECKUX ABACHHH H IIPOIIECCOB B OKPY/KAFOIIEH KU3HH,
Tpebyrorue BEIOOpa (PU3MIECKON MOACAT AAf CUTYALINN IIPAKTHKO-OPHUEHTHPOBAHHOTO XapaKTEPa.

B coorsercrun ¢ tpedosanuamMu PI'OC COO k MaTepHaAbHO-TEXHHYECKOMY OOECIIEUEHHIO
y9IeOHOTO IIporiecca 0a30BBI YPOBEHb Kypca (PU3HKM HA YPOBHE CPEAHErO OOINEro 0OpasOBaHHA
AOAJKCH H3y4aTbCs B  YCAOBHAX IIPEAMETHOrO KaOmHeTa (DH3MKH WA B YCAOBHAX
HHTErPUPOBAHHOIO KAOMHETa IIPEAMETOB ECTECTBEHHO-HAYIHOrO IHKAd. B kaOumere dusukn
AOAKHO OBITb HEOOXOAHMOE AaDOPATOPHOE OOOPYAOBAHHE AASl BBIIOAHEHHS VKa3aHHBIX B
IIporpamMe 110 (PU3HKE YICHHIECKHUX IIPAKTHYICCKUX PaOOT H ACMOHCTPAIIMOHHOE OOOPYAOBAHIE.

AemMoHCTparmonHOe  000pyAOBaHHE (POPMHUPYETCA B COOTBETCTBHM C  IIPHHIIHIIOM
MHHHMAABHOH AOCTATOYHOCTH M OOECIIEYHBACT IIOCTAHOBKY IIEPEIHCACHHBIX B IIPOrpaMme II0
(pHU3HKE KAFOUEBBIX AECMOHCTDAITMH AASl HCCACAOBAHHSA HM3YYACMBIX SABACHHI M IIPOLIECCOB,
SMIINPHYECKUX U (DYHAAMEHTAABHBIX 3AKOHOB, UX TCXHHYCCKUX IIPUMCHCHHUII.

AabopaTopHoe 0OOPYAOBAHUE AASl YIEHHYIECKHX IIPAKTHYIECKHX PabOT (popMUpyeTcs B BUAE
TEMATUYCCKUX KOMIIACKTOB M OOCCIEYMBACTCA B PacdéTe OAHOIO KOMIIACKTA HA  ABYX
obOyuaroruxca. Temarmdeckne KOMIIAGKTBI AaDOPATOPHOIO OOOPYAOBAHHUA AOAKHBEL  OBITH
ITOCTPOEHBl HA KOMITAGKCHOM HCIIOAB30BAHUN AHAAOIOBBIX M ITU(PPOBHIX IPHOOPOB, a4 TAKKE
KOMIIBFOTEPHBIX U3MEPUTEABHBIX CHCTEM B BUAE III(MPOBBIX AaDOPATOPHUIL.

OCHOBHBIMU IIEAAMH U3y9eHHUA (DU3UKH B OOIIEM OOPA30BAHHUH ABAAIOTCA:

e dopMupOBaHHE HHTEPECa MU CTPEMACHHA OOYYAIOIIUXCA K HAyIHOMY H3YUCHHUIO
IIPUPOABI, PA3BUTHE UX HHTEAAEKTYAABHBIX U TBOPYECKUX CITOCOOHOCTEIT;

® pasBUTHE IPEACTABACHHI O HAYIHOM METOAE IO3HaHHA ©  (POPMUPOBAHUE
HCCAEAOBATEABCKOT'O OTHOIIIEHUSA K OKPYKAFOIITHM ABACHHAM;

¢ HopMHpPOBAHHE HAYIHOIO MUPOBO33PEHHUA KAK PE3YyAbTATA H3YYECHUA OCHOB CTPOCHUS
mMatepun U PYHAAMEHTAABHBIX 3aKOHOB (DU3UKU;

e dopmupoBaHne yMEHUI OOBACHATH ABACHHUA C UCIIOAB30BaHUEM (DU3MYECKUX 3HAHUN 1

HAy9IHBIX AOKAa3aTCABCTB;



dopMHupoBaHIE TIPEACTABACHUI O POAHM (DU3HKHI AAf PA3BUTHA APYIHX €CTECTBEHHBIX

HAyK, TEXHUKI 1 TEXHOAOTHH.

AOCTI/DKCHI/IC 9TUX L[CACIZ obecrreunBaeTcs peIIeHmeM CACAYIOIIIMUX 3aAa9 B IIpOIIecce

H3yYeHHA Kypca (PU3UKH HA YPOBHE CPEAHETO ODIIEro 0OPa3OBaHUA:

IIPHOOpPETEHNE CUCTEMBI 3HAHHH 00 OOIMUX (PU3HYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHAX, BKAIOYAA MEXAHHKY, MOACKYAAPHYIO (DH3HKY, SACKTPOAMHAMUKY, KBAHTOBYIO
dHU3NUKY U 9AeMEHTHI ACTPOMD UK,

dopMupoBaHme yMEHHMHA IPUMEHATH TCOPETHYCCKHE 3HAHUA AAA  OOBACHCHHA
dusmgecKknxX ABACHHII B IPUPOAC U AAA UPHHATHA IIPAKTHYECKHX PEIIEHHH B
ITOBCEAHEBHOM JKHU3H,

OCBOGHHE CIIOCODOB pEIIECHNA PASAMYHBIX 33A29 C SBHO 33aAAHHON (PU3HYECKOM
MOAEABIO, 3aAa4, TTOAPA3YMEBAFOITHX CAMOCTOATEABHOE CO3AAHME (DHU3MICCKON MOAEAH,
AACKBATHOH YCAOBHAM 32A2UM;

ITOHUMAHHE (PU3HYECKHX OCHOB M IPHHIIMIIOB ACHCTBUA TEXHHYECKUX YCTPONUCTB H
TEXHOAOTMYECKUX IIPOLIECCOB, UX BAUAHHA HA OKPY/KAIOIIYIO CPEAY;

OBAGACHHE METOAAMHU CAMOCTOATCABHOIO ITAAHHPOBAHUA H IIPOBEACHUS (PHU3HYECKUX
5KCIEPHUMEHTOB, AHAAM3A U HHTEPIPETAIINI HH(OPMAIIIH, OIIPEAEACHUI AOCTOBEPHOCTH
IIOAYYICHHOTO PE3YABTATA;

CO3AAHHE YCAOBHH AAf PasBUTHA YMEHHN IIPOEKTHO-HCCACAOBATEABCKOI, TBOPYECKON

ACATEADHOCTH.

Ha wmsyuenwme ¢usuku (6a3oBbII ypOBEHb) HAa YPOBHE CPEAHEIO OOIIEro OOpa3OBaHUA

orBoAnTcs 136 gacos: B 10 kaacce — 68 wacoB (2 gaca B HeaeAro), B 11 kaacce — 68 gacoB (2 gaca B

HEAEAIO).

HpeAAﬁI"aCMbeI B HpOFpaMMC IIO (pI/ISI/IKe HCPC‘ICHI) Aa60paTOprIX 48 HpaKTH‘ICCKHX pa60T

ABASICTCS PEKOMCHAOBAHHBIM, YIUTCAD ACAACT BbI60p TIpOBEACHMS Aa60paTOprIX pa60T 1 OIIBITOB

C y4ETOM MHAUBHAYAABHBIX OCOOEHHOCTEH OOYIAFOIIIIXCA.

COAEPXKAHME OBYUEHMHMA
10 KAACC

Pazaea 1. Pusnka u METOABI HAYYHOT'O IO3HAHUA

®nsnka — Hayka o mpupoae. Hayuraple MeTOAB ITO3HAHHA OKpyKarormero mupa. Poap

IKCIICPUMCHTA 1 TCOPHH B IIPOIIECCE ITO3HAHMUSA IIPUPOABIL. BKCHCPHMCHT B Cl)I/I3I/IK€.

MOAeAI/IpOBaHI/IC Ci)I/ISI/I‘ICCKI/IX ABACHUN U HPOHCCCOB. Hay"IHI)Iﬁ runoressl. Puszmueckue

3aKOHBI U Teopuu. ['paHuIer mpumeHIMOCTH (pUsHYecKnx 3akOHOB. [ IpuHITHII COOTBETCTBHA.

Poap m mecro dumsuku B HOPMHUPOBAHHH COBPEMEHHOM HAYYHON KAPTHHBI MHPA, B

IPAKTUYECKOM ACATEABHOCTH AFOACH.

Aemoncmpayuu

AHaAOI‘OBbIe " HH@pOBble I/IBMepI/ITCAbeIC HpI/I60pr, KOMHbI—OTCprIC AATYHKH.

Paszaea 2. Mexanuka

Tema 1. Kuaemaruka

Mexanudgeckoe ABIKCHIE. OTHOCHTEABHOCTh MEXAHHUYIECKOTO ABIKCHMA. Cucrema orcuéra.

Tpaekropus.

ITepememenne, cKkOpoCTh (CPEAHAS CKOPOCTb, MIHOBEHHAd CKOPOCTb) M YCKOpPEHHE

MaTCpI/IaAI)HOfI TOYKH, HX HpOCKI_II/II/I Ha OCH CHCTEMBbI KOOPAI/IHQT‘ Caoxenue HCPGMCH_ICHI/II‘/'I 48

CAOXKEHHE CKOpOCTCI;'I.



PaBHOMEpHOE 1 PAaBHOYCKOPEHHOE IPAMOAHHEHHOE ABrKeHue. ['paduku 3aBucummocTn
KOOPAHMHAT, CKOPOCTH, YCKOPEHUA, ITYTH U IIEPEMEIIEHUA MATEPUAABHON TOYKHA OT BPEMEHH.

CBoboaHOE mTaAeHE. Y CKOPEHHE CBOOOAHOTO ITAACHUS.

KpuBoaunerinoe aApmkeHue. ABIDKCHHE MATEPHAABHON TOYKH IO OKPYKHOCTH  C
ITIOCTOAHHOI ITO MOAYAIO CKOPOCTBIO. YTAOBasi CKOPOCTh, AMHEHHAA CKOPOCTh. [lepmoa n wactora
obparrenus. LleHTpocTpeMuTeABHOE YCKOPEHHUE.

TexHudeckue yCTPOMCTBA M IPAKTHYIECCKOE IIPUMEHEHHE: CIIMAOMETD, ABIIKCHHE CHAPAAOB,
LEITHbIE ¥ PEMEHHBIE IIEPEAAYM.

Aemoncmpayuu

MoaeAB cHCTEMBI OTCUETA, HAAFOCTPALIHIA KHHEMATHYICCKAX XAPAKTEPUCTUK ABIKECHUS.

IIpeobpazoBanme ABHIKEHHI C HCIIOAB30BAHIEM IIPOCTBHIX MEXAHHU3MOB.

[TapeHme TeA B BO3AYXE U B PA3PEKEHHOM IIPOCTPAHCTBE.

HabaroaeHue ABIKEHHSA TeAd, OPOIIIEHHOIO IIOA YTAOM K TOPHU30HTY M TOPU3OHTAABHO.

Msmepenune ycKOpeHHs CBOOOAHOTO TaACHUA.

HarpaBAenune ckopocTy Ipu ABUKEHUH ITO OKPYKHOCTH.

Vuenuuecxuil sxcnepumernn, 1abopamoptvie pabonrvr

MsygeHnne HepaBHOMEPHOIO ABHM/KEHUSA C IIEABIO OIIPEAEACHNA MTHOBEHHOI CKOPOCTH.

MccaeaoBaHIE COOTHOIIEHUSA MEKAY HYTAMH, IPOMACHHBIMUA TEAOM 32 ITOCACAOBATEABHEIC
paBHbBIE IIPOMEKYTKH BPEMEHHM IIPH PaBHOYCKOPEHHOM ABMKEHHH C HAYaABHOM CKOPOCTEBIO,
PaBHOM HYAIO.

Msydenne ABHKEHHSA IITAPUKA B BA3KOI JKUAKOCTH.

Msyuenune ABrmxeHUs TEAQ, OPOIIEHHOIO FOPH3OHTAABHO.

Tema 2. Augamuka

[Tpuanmm otHOCHTeAbHOCTH I'aamaes. [lepsrrit sakorn Herotoma. VMueprimaapHBIE cCHCTEMBI
OTCUYETA.

Macca Teaa. Cwumaa. Ilpmamun cymepmosunmm  cuA. Bropoit 3akom Herotoma  aAad
MaTepHAABHOM TOUKH. Tpernii 3akon HproToHa AAfl MATEPHAABHBIX TOYEK.

3akon BcemupHoro Tarotenus. Cuaa taxectn. [lepas kocMudeckas CKOPOCTb.

Cuaa yopyrocru. 3akos ['yka. Bec Teaa.

Tpenune. Buasl Tpenns (moxos, ckoAbxenus, kadenus). Cuaa tperus. Cyxoe tpenne. Cuaa
TPEHHA CKOABKEHUA U cHAA TpeHusa moxod. Koadbdumment tpennsa. Cuaa conmpoTUBACHHUSA IIpU
ABIDKEHHAU TEAQ B KUAKOCTH AU Ia3€.

[TocrymaTreApHOE U BpaIaTeABHOE ABHZKEHHE A0COAIOTHO TBEPAOIO TEAQ.

MomeHT CHABI OTHOCHTEABHO OCH BparteHus. [1aedo cuawl. VcaoBus paBHOBecHS TBEPAOTO
TeAQ.

TexHmueckne yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: ITOAIINITHUKH, ABHAKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Aemorcmpayuu

SIBAenne mHEpIIIHL.

CpaBHeHME MACC B3AUMOAEHCTBYIOIIUX TEA.

Bropoii 3akon HeroTona.

W3amepenne cua.

CAOKeHHE CHA.

3aBUCHMOCTD CHABI YIIPYTOCTH OT AePOpMAITHH.

Hesecomocts. Bec Teaa mpu yckopeHHOM ITOABEME 1 ITAAECHU.

CpaBHeHUE CHA TPEHHA ITOKOA, KAYCHHUA U CKOABKECHU.

VcaoBus paBHOBECHA TBépAOI‘O TCAQ. BI/IAI)I PpaBHOBECHA.



Vuenuuecxuil sxcnepumernn, s1abopamopuie paboner

MsygueHue ABIKEHUA OPyCKa 110 HAKAOHHOM ITAOCKOCTH.

MccaepoBanme 3aBUCHMOCTH CHA YIIPYTOCTH, BO3HHKAIOINNX B IPY/KHHE H PESHHOBOM
obpasztie, oT uX AePOpPMAIIHH.

MccaeaoBanne yCAOBHI paBHOBECHA TBEPAOTO TEAQ, IMEIOIIIEIO OCh BPAIIICHNS.

Tema 3. 3aKOHBI COXPAHEHHA B MEXAHHKE

MmmyAbc MaTepHaABHOM TOYKH (T€AQ), CHCTEMBI MATEPHAABHBIX TOdeK. VIMmyAbc cuAbr m
HM3MEHEHNE UMIIYABCA TeAd. 3AKOH COXPAHEHHA UMIIYAbCAa. PeakTnBHOE ABIKEHUE.

Pabora cuapr. MOIITHOCTD CHABL

Kunermaeckas sHeprus MaTepuaAbHONH TOdukH. Teopema 00 HM3MEHEHHH KHHETHYECKOM
SHEPIUM.

[Torenrmaapnas sueprus. IloTennmaspHas sHeprus ynpyro AepOpMHPOBAHHOM HPYAKHIHBL.
[NorennmaApHas 3HEPTUA TeAd BOAU3ZH ITOBEPXHOCTH 3EMAM.

[ToreHnMaAbHEIC M HEIOTCHIIMAABHBIE CHABL CBfA3b PaOOTEI HEIOTCHIIMAABHBIX CHA C
HM3MEHEHHUEM MEXaHUYIECKOI SHEPIUU CUCTEMBI TeA. 3AKOH COXPAHEHHA MEXAHIMYECKON SHEPIHH.

Vupyrue u Heypyrue CTOAKHOBEHHA.

Texuudeckue yCcTpONWCTBA U IIPAKTUYECKOE IIPHUMEHEHHE: BOAOMET, KOIIEP, IIPYKHUHHBIA
ITICTOAET, ABUKECHHE PAKET.

Aemonempayuu

3aKOH COXPaHEHHA UMITYABCA.

PeaktusHOE ABIKECHHE.

[TepexoA IIOTEHIINAABHON SHEPIUU B KUHETHYECKYIO I OOPATHO.

Vuenuuecxuii sxcnepumerin, 1abopamoprivie pabonrer

Msygenne aOCOAIOTHO HEYHIPYrOro yAapa C IIOMOINBIO ABYX OAHMHAKOBBIX HHTAHBIX
MaATHHKOB.

MccaeproBanue cBA3M PaOOTHI CHABI C H3MEHEHUEM MEXAHUYECKOH SHEPINU TeAd HA IIPUMEpPE
PACTSIKEHHA PE3NHOBOTO KIyTa.

Pasaea 3. MoaekyaapHaa (pU3NKa ¥ TEPMOAMHAMUKA

Tema 1. OCHOBBI MOAEKYAAPHO-KHHETHIECKOH T€OPpHH

OCHOBHBIE ITOAOKEHHA MOAEKYAAPHO-KHHETUYECKON TEOPHH M HX OIIBITHOE OOOCHOBAHHE.
bpoynosckoe apmxenne. Audpdysuda. Xapakrep ABHKEHHUA U B3AUMOACHCTBHA YaCTHI] BEINECTBA.
MoaeAn cTpoeHHSA Ta30B, KUAKOCTEH M TBEPABIX T€A U OOBACHEHHE CBOMCTB BEIIECTBA HA OCHOBE
aTHX MOAceAeit. Macca u pasmepsr MoAekyA. Koaraectso Berrectsa. [Tocroammas ABoraapo.

TenroBoe paBaoBecue. Temrrepartypa u e€ usmepenue. [Ilkara remrrepartyp Leascus.

Moaeap mpeasbHOro rasa. (OCHOBHOE YpPaBHEHHE MOACKYAAPHO-KHHETHIECKOW TEOPHH
HMAEAABHOTO raza. AODCOAIOTHASA TEMIIEPATYPA KAK MEPA CPEAHEH KHMHETHYECKON SHEPIHH TEIIAOBOTO
ABrxenus gactur rasa. [Ilkasa remmeparyp Keassuna. 'azoBbie 3akonsl. Vpasuenue MenaeseeBa—
Kaarmrefipona. 3akon Aaaprona. Msomporieccsl B HACAABHOM Ia3€ C IOCTOSHHBIM KOAHYECTBOM
BerecTBa. I'padprraeckoe mpeAcTaBACHHE U30IIPOLIECCOB: H30TEPMA, U30X0Pa, U300apa.

TexHmdaeckre yCTPOMCTBA U IIPAKTUYIECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMeTp.

Aemoncmpayuu

OmBITE,  AOKa3BIBAIOIIHE AMCKPETHOE CTPOEHHE BEIIecTBa, (POTOrpaduu  MOAEKYA
OPraHUYECKUX COCAMHCHUI.

Ombrter 10 AU @Py3Un KUAKOCTEH U ra30B.

MoaeAb OPOYHOBCKOTO ABHKCHUA.

Moaeasp omprra [ tepna.



O1BITHL, AOKA3BIBAIOIINE CYIIIECTBOBAHIE MEKMOACKYASPHOIO B3AUMOACHCTBUAL

MoAeAD, HAAIOCTPUPYIOIAA IPUPOAY AABACHUSA Ia3a HA CTCHKH COCYAQ.

O1BITHL, HAAFOCTPHPYIOIIHE YPABHEHNUE COCTOAHUSA HACAABHOIO Ta3a, H30IIPOIIECCHI.

Vuenuuecxcuii sxenepumersn, sabopamopreie pabons

OmnpeaeAreHne MacChl BO3AYXa B KAACCHOI KOMHATE HAa OCHOBE M3MEPEHNN OObEMA KOMHATEI,
AABACHHSA U TEMIIEPATYPHI BO3AYXA B HEH.

MccaeaoBaHnE 3aBHCHMOCTH MEKAY HAPAMETPAMHU COCTOAHNSA PAa3PEKEHHOIO Ia3a.

Tema 2. OcHOBBI TEPMOAHHAMHKH

TepMOAHMHAMUYECKAS CHCTEMA. BHyTpeHHAA SHeprus TEPMOAMHAMHYECKOH CHCTEMBI W
crrocoOwr e€ m3menenus. KoamdectBo TemAaorel u paborta. BHyrpeHHAA 9HEPrHA OAHOATOMHOTO
HACAABHOTO Ia3a. BHABI TemAolepeAaydn: TEIIAOIIPOBOAHOCTD, KOHBEKITUSA, H3AYIEHHE. Y ACAbHAS
TEIAOEMKOCTD BeIecTBa. KOAHMYecTBO TEIIAOTHI ITPH TEIAOIIEPEAAUE.

[Tousatue 006 aamadbaTHOM 1poriecce. [lepBrrit 3akon TepmosuHaMukn. [IpuMenenue repBoro
3aKOHA TEPMOAMHAMUKH K n3orporeccam. I'padpraeckas nunrepuperanns paboOTsI rasa.

Bropoii sakon tepmoaunHamuku. HeobpatnmocTs mporieccoB B IpupoAe.

TenroBbie Marmubel. [TpuHIIIBl ACHCTBHA TEITAOBEIX MarmuH. [Ipeobpaszopanus sneprun B
TeAOBBIX MaruHax. KoadbdurmenT moaesnoro aerictsus termaoBor mamumssl [uka Kaprao u ero
K09 PHUITNEHT ITOAE3HOTO ACHCTBUA. DKOAOIMYECKHIE IIPOOAEMBI TEITAOIHEPTETUKH.

TexHudgeckue yCTpONUCTBA U IIPAKTHYECKOE IIPUMEHEHUE: ABUTATEAb BHYTPEHHEIO CrOpPaHHI,
OBITOBOIT XOAOAUABHHK, KOHAUIIHOHED.

Aemoncmpayuu

Msmenenue BHYTpEHHEH SHEPIMH TEAA IIPH COBEPIIEHHH PabOTH: BHIACT IIPOOKH U3
OYTBIAKH ITOA ACHCTBHEM CiKATOIO BO3AYXa, HarpepaHue 3upa B AATYHHOH TPyOKe IyTEM TpEeHHA
(BIACOAEMOHCTpPAITHSA).

Vsmenenue BHYTPEHHEH SHEPIHH (TEMIIEPATYPH) TEAA IIPH TEIAOIIEPEAAYE.

OmbiT 10 aAna0aATHOMY PACIITHPEHUIO BO3AYXa (OIIBIT C BO3AYIIIHBIM OTHUBOM).

MoAeAH ITapOBOH TYPOUHBI, ABUTATEAS BHYTPEHHETO CTOPAHMSA, PEAKTHBHOIO ABUTATEAS.

Vuenuuecxuii sxenepumenn, sabopamopruie pabons:

Msmepenune yA€ABHOI TEITAOEMKOCTH.

Tema 3. Arperarasie cocroaHua BemecrBa. Pa3oBpIe IIEPEXOABI

[Tapoobpasosanne n koHAcHCaruA. Vicmapenne u kumerne. AGCOAIOTHAS I OTHOCHTEABHAS
BAQKHOCTb BO3Ayxa. Haceurmennsiii map. YAeAbHAA TEIAOTa ITapOOOpa3oBaHUA. 3aBUCHMOCTD
TEMIIEPATYPBI KHIICHHUA OT AABACHHA.

Tsépaoe Tero. Kpucrasamdaeckne u amopdubie TeAa. AHH30TPOIMA CBOHCTB KPHCTAAAOB.
Kuakne kpucrassel. CospeMeHHBIE MarepHaAbl. llaaBaeHmE M KpHCTaAAmM3anmA. Y ACAbHAA
TerAoTa mAaBAeHuA. CyOAnMarius.

VpaBHeHune TerAoBoro Gaamca.

Texuudgeckne yCTPOHCTBA M IIPAKTUYECKOE IIPUMEHEHHE: TIUIPOMETP H  IICHXPOMETP,
KaAOPUMETP, TEXHOAOIUU IIOAYYEHHA COBPEMEHHBIX MATEPUAAOB, B TOM YHCAE HAHOMATEPHAAOB, U
HAHOTEXHOAOI'HH.

Aemoncmpayuu

CBolicTBa HACBIIIICHHBIX IIAPOB.

Kumnenue mpu MoHMKEHHOM AQBACHUM.

CriocoObr M3MEPEHHA BAAKHOCTH.

HabAroaeHue HarpeBaHUA U IIAABACHUA KPUCTAAAMIECKOTO BEIIIECTBA.

AeMOHCTpaInsA KPUCTAAAOB.

Vuenuuecxcuii sxenepumern, sabopamopreie pabone:



M3mepenne OTHOCHTEABHOI BAQKHOCTH BO3AYXA.

Pasaea 4. DaekTpoAMHAMUKA

Tema 1. DaexTpocraruka

DAekTprsanus TeA. DACKTPHIECKHUH 3apsAA. ABa BHAA 9ACKTPUYIECKUX 3apAAOB. [IpoBoAHIKH,
AMSAEKTPUKHI U IIOAYIIPOBOAHHKH. 3aKOH COXPAHEHHA SACKTPHUIECKOTO 3aPAAA.

Bzanmoaeticteue 3apaaoB. 3akoH KyaoHa. TodedHEIN 9ACKTPHYECKHIT 3aPAA. DACKTPHUUIECKOE
moae. HanpsxénaocTs dAeKTpHYIecKoro moad. IIpwHINI CynepHo3suIu 3ACKTPUYICCKUX ITOAEH.
AmHun HAIPAAKEHHOCTH SAEKTPHYECKOTO ITOAS.

Pabora cua saekrpocrarmyaeckoro moas. Ilorenmuaa. Paszaocts norenmuanos. IpoBoaruku
1 AUSAEKTPHKH B SIACKTPOCTATHIECKOM ITOAC. AHIACKTPUYECKAsA IIPOHNUIIAEMOCTb.

Daexrpoémkocts.  Komaencarop. DAEKTPOEMKOCTB ITAOCKOTO KOHAEGHCATOPA. ODHEPrus
3apAKEHHOTO KOHACHCATOPA.

TexHmdeckue yCTpPONWCTBA M IIPAKTUYECKOE IIPUMEHEHHE: 3JAEKTPOCKOIL, 3AEKTPOMETP,
SAEKTPOCTATHYECKAA 3aIl[UTa, 3a3€MACHHE 3SAEKTPOIPHOOPOB, KOHAECHCATOP, KOIHPOBAABHBII
anapar, CTPYMHBIN IIPUHTEP.

Aemoncmpayuu

Y CTpOMCTBO M IPHUHITUIT ACHCTBHAA SACKTPOMETPA.

BsaumoaericTBue HA9AEKTPU30BAHHBIX TEA.

DAEKTPHUYIECKOE ITOAE 3APAKEHHBIX TEA.

[IpOBOAHUKH B 9AEKTPOCTATHYIECKOM ITOAEC.

DAEKTpOCTATIYECKAA 3aAIINTA.

AHMSACKTPUKI B 9AEKTPOCTATIIECKOM IIOAE.

3aBUCHMOCTD 9ACKTPOEMKOCTH ITAOCKOTO KOHAEHCATOPA OT ITAOINAAU IIAACTUH, PACCTOAHUSA
MEKAY HUMH H AHIAECKTPUYECKOH IIPOHUIIAEMOCTH.

DHeprus 3apAKEHHOIO KOHAECHCATOPA.

Vuenuuecxuii sxenepumenn, sabopamopnuie pabons

M3mepenne sAeKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. IlocroaaHbpri s34AeKTpudecKui TOK. TOKH B pa3AHYIHBIX CPEAAX

DAEKTPUYIECKUNH TOK. YCAOBHA CYIIECTBOBAHHA IAEKTPUYECKOrO TOKA. VIcTouHmKm TOKa.
Cuaa Toxa. [TocrosaHbIil TOK.

Hampsxenue. 3akor Oma AAfl yIaCTKA IIETIH.

DAeKTpUYEeCcKOe COIPOTHBACHUE. Y A€ABHOE comporuBAcHue BerectBa. [TocaeaoBateapHoe,
ITAPAAACABHOE, CMEIIIAHHOE COCAMHCHIE IIPOBOAHUKOB.

Pabora aaexrpraeckoro Toka. 3akon Axoyasi—Aenra. MOITHOCTh 9AEKTPHIECKOTO TOKA.

DAEKTPOABIUKYINAS CHAA U BHYTPEHHEE COIPOTHBACHHE HCTOYHHKA TOKA. 3akoH Oma AAfA
ITIOAHOH (3aMKHYTOMN) 3AEKTpHYeckor renu. KopoTkoe 3aMbrkanme.

DAEKTPOHHAA IIPOBOAUMOCTD TBEPABIX METAAAOB. 3ABUCHMOCTD COIIPOTUBACHUA METAAAOB OT
TemuepaTypsl. CBEpXIIPOBOAUMOCTb.

DAekTpraeckuii TOK B Bakyyme. CBOMCTBA 9ACKTPOHHEIX ITYYKOB.

IToaypoBoannku. COOCTBEHHAS U IIPUMECHAS IIPOBOAUMOCTD IIOAYIIPOBOAHHKOB. CBOMICTBA
p—n-mepexoaa. [ToAyIpoBOAHUKOBBIE IIPHOOPBL.

DAEKTPUYIECKHIT TOK B PACTBOPAX M PACIAABAX SACKTPOAHTOB. DAEKTPOAUTHYCCKASA
AMCCOITHAITISA. DAECKTPOAH3.

Daexrprdeckuii TOK B razax. CaMOCTOATEABHBII M HECAMOCTOATEABHBIN paspaA. MoAHws.

ITTaazma.



TexHudeckue yCTPOMCTBA M IIPAKTUYECKOE IIPHMEHEHHE: aMIIEPMETP, BOABTMETP, PEOCTAT,
HCTOYHUKH  TOKA, 9AEKTPOHAIPEBATCABHBIC IIPUOOPHI, IACKTPOOCBETUTEABHBIC — IIPHOOPBHI,
TEPMOMETP  COIPOTHUBACHHUS,  BAKYYMHBEI ~ AHMOA,  TEPMHCTOPH U (POTOPE3UCTOPHI,
ITOAYIIPOBOAHUKOBBII AHOA, I'AABBAHHKA.

Aemoncmpayuu

Vsmepenne CHABI TOKA U HAITPSAAKCHIA.

3aBHCHMOCTD COIPOTHBACHHA IHAMHAPHYIECCKHX IIPOBOAHHKOB OT AAMHBL, IIAOIAAN
ITOIIEPEYIHOIO CEYCHUA U MATEPHAAA.

CmermaHHOE COEAMHEHHE IIPOBOAHUKOB.

[Ipsamoe wm3MepeHHe 3SAEKTPOABIUKYIIEH CHABL KopoTkoe 3amblkaHHE TIaAbBAHHYIECKOTO
SAEMEHTA U OLICHKA BHYTPEHHETO COIPOTHBACHUA.

3aBHCHMOCTD COIIPOTUBACHUA METAAAOB OT TEMIIEPATYPBL

[1pOBOAMMOCTD IAEKTPOAUTOB.

McxpoBoii paspaa B IPOBOAUMOCTD BO3AYXA.

OAHOCTOPOHHSAA IPOBOAUMOCTD AHOAQ.

Vuenuuecxuil sxcnepumernn, 1abopamoptvie pabonrvr

VsydaeHue CMEIIAHHOTO COCAMHEHISA PE3UCTOPOB.

VsmepeHne 9ACKTPOABIKYIIEH CHABI HCTOYHIKA TOKA H €I0 BHYTPEHHETO COIPOTUBACHU.

HabAroaenue saexrpoansa.

MesxnpeAMeTHBIE CBA3HU

WMsygenne kypca dusuku 0OasoBoro yposua B 10 kaacce ocymectBAfeTcs € yI€TOM
COACP/KATEABHBIX MEKIIPEAMETHEIX CBA3EH C KYPCAMHU MATEMATHKH, OMOAOIUH, XHMUH, reorpadpun u
TEXHOAOTHH.

Mesxncnpeomemmeie nonsmus, CBA3aHHBIC C HM3YIECHUEM METOAOB HAyYHOTO ITO3HAHHA: ABACHHC,
HaydHBI pakrt, ruroresa, pU3MYEcKasd BEAHYNHA, 3aKOH, TEOPHS, HAOAFOACHHUE, SKCIICPHMEHT,
MOAEAHPOBAHHE, MOAEAD, U3MEPEHHE.

Mamemamuxa: perieHne CHCTEMBI YPaBHEHHH, AMHEHHAA (DYHKIHA, TapabOAa, THIEPOOAA, UX
rpaddMKH M CBOWCTBA, TPUIOHOMETpHUYeCKHEe (DYHKIINM: CHHYC, KOCHHYC, TaHICHC, KOTaHICHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO, BEKTOPHI M HX IPOEKIIMH HA OCH KOOPAHHAT,
CAOKCHHE BEKTOPOB.

Buosoeus: mexanumdaeckoe ABIKEHHE B KHBOH IIPHpPOAE, AUPY3HA, OCMOC, TEIAOOOMEH
’KUBBIX OPIaHU3MOB (BHUABI TEIIAOIIEPEAAYH, TEIIAOBOE PABHOBECHE), SACKTPUYECKUE ABACHUA B
KUBOU IIPUPOAE.

Xumun: AMCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHME ATOMOB H MOACKYA, MOAB BECIIECTBA,
MOASIpHAA Macca, TEIAOBBIE CBOMCTBA TBEPABIX TEA, ’KUAKOCTEH H Ia30B, SACKTPHYECKUE CBOMCTBA
METAAAOB, SIAEKTPOAUTHYECKAS AUCCOIIUAITUSA, TAABBAHHKA.

I'eozpagpus: BAarHOCTD BO3AYXA, BETPBI, OAPOMETP, TEPMOMETP.

Texronoeuq: 1peoOpa3soBaHUE ABIKEHHI C HCIOAB30BAHHEM MEXAHU3MOB, VIET TPEHHA B
TEXHHKE, ITOAIIUITHUKHI, HCIIOAB30BAHIE 3aKOHA COXPAHEHUA UMIIYABCA B TEXHHUKE (PaKeTa, BOAOMET
U APYIHE), ABHTATEAb BHYTPEHHEIO CrOpaHHA, ITapoBad TypOHHA, OBITOBOM XOAOAHABHHK,
KOHAHUITHOHEP, TEXHOAOTHH IIOAYYEHUA COBPEMEHHBIX MATEPHUAAOB, B TOM YHUCAE HAHOMATEPUAAOB,
U HAHOTEXHOAOTHH, JSAEKTPOCTATHYECKAA 3aIllUTa, 3a3€MACHHE JSAEKTPOIIPUOOPOB, KCEPOKC,
CTPYHHBIH IPHUHTEP, IACKTPOHATPEBATEABHBIC IIPHOOPHI, 3AEKTPOOCBETHTEABHEIE —IIPHOOPEI,

TaAbBaHMKA.
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Tema 3. MaraurHOE moAe. DAeKTPOMATHUTHAA HHAYKIHA

ITocroannsie MarauTeL. B3anmmoaerictBre mocTosHHbIX MarHUTOB. MarauTHOEe moAe. Bexrop
MArHUTHOM HHAYKIHMH. [IpHHINI CyHepIIO3HIMM MATHHATHBIX IIOACH. AMHAN MArHUTHOM
nHAYKIuH. KapTiuHa AMHII MATHUTHON HHAYKIIUN ITOAS IIOCTOSHHBIX MATHHTOB.

MarHuTHOE IIOAE IIPOBOAHHKA C TOKOM. KapTuHa AMHHI HHAYKIINM MarHHTHOIO IIOAf
AAUHHOTO IPAMOTO IIPOBOAHHKA M 3AMKHYTOTO KOABLIEBOTO IIPOBOAHHKA, KATYIIIKH C TOKOM. OIIBIT
Dpcreaa. BzanmoaericTBre IIPOBOAHHKOB C TOKOM.

Cuaa Ammepa, €€ MOAYAD U HAIIPABACHIE.

Cuaa AopeHria, e€ MOAYAb U HAIIpaBACHHUE. ABIKCHHUE 3aPAKEHHON YaCTULIBI B OAHOPOAHOM
MarHuTHOM I10A€. PaboTa cuabl AopeHra.

SBAeHME  9AeKTpOMATHHUTHON  MHAYKIMH. IloTOk BekTOpa MArHUTHOM — MHAYKITHAH.
DAEKTPOABHIKYITIAA CHAA HHAYKIIUU. 3aKOH 3AEKTPOMATHUTHOI HHAYKInH Papaaes.

BuxpeBoe sAekTpuueckoe IIOA€. DACKTPOABIDKYINAS CHAQ HHAYKIIUM B IIPOBOAHHKE,
ABITKYIIIEMCA ITOCTYIIATEABHO B OAHOPOAHOM MAarHUTHOM ITOAE.

ITpaBuao Aenra.

WMuayktaBHOCTD. SIBACHIE CAMOMHAYKITUH. DACKTPOABIZKYIIAS CHAQ CAMOMHAYKITHH.

DHeprus MarHUTHOTO ITOASl KATYIIIKH C TOKOM.

DAEKTPOMATHUTHOE ITOAE.

Texuudeckne yCTPONMCTBA M IIPAKTHYECKOE IIPUMEHEHHE: ITOCTOSHHBIE — MArHHTHI,
3AEKTPOMATHUTHI, IAEKTPOABHUIATEAD, YCKOPUTEAR IAEMEHTAPHBIX YACTUII, HHAYKIIHOHHAA 11EYb.

Aemoncmpayuu

Ommrr Dpcreaa.

OTKAOHEHHE SAEKTPOHHOIO ITyIKa MATHUTHBIM IIOAECM.

AMHIT HHAYKIIHE MATHITHOTO ITOAS.

BzaumoaericTBaE ABYX IIPOBOAHHKOB C TOKOM.

Cuaa Ammepa.

AetictBue cuApr AOpeHIIa Ha HOHBI 9ACKTPOAUTA.

SIBACHME 9ACKTPOMATHUTHON MHAYKITHHL.

IIpaBuao Aenra.

3aBUCHMOCTD 9AEKTPOABHIKYIIEH CHABI HHAYKIIUH OT CKOPOCTH H3MEHEHHA MATHHTHOIO
ITOTOKA.

SIBACHIE CAMOMHAYKITUN.

Vuenuuecxuii sxenepumenn, sabopamopruie pabon s

M3ygeHre MAarHUTHOIO IIOAS KATYIIKH C TOKOM.

MccaeproBanne ACHCTBHA HOCTOAHHOIO MATHUTA HA PAMKY C TOKOM.

MCCAeAOBﬁHI/Iﬁ ABACHUA BACKTpOMaF HHUTHOIT HMHAYKITHH.

Pasaea 5. KoaeGanmua 1 BOAHBI

Tema 1. MexaHndeckHe H IA€KTPOMATHHTHBIE KOACOAHHA

Koaebareapnaa cucrema. (CBOOOAHBIE —MexaHHMYeCKHe KOoAeOaHmA. 'apMoHmyeckne
koreOanua. Ilepmoa, wacrora, ammamryaa u  asa  koaeOammil. [IpyKHHHBIN —MaATHHK.
MarteMaTHYIEeCKHH MASATHUK. YpaBHEHHUE IapMOHHYECKUX KOAeOanuil. [IpeBparmenue sneprun mpu
rapMOHIYECKUX KOACOAHHUAX.

Koaebareapnerit  koHTyp. (CBOOOAHBIE 3JACKTPOMATHHUTHBIE KOAEOAHHUA B HACAABHOM
KOAEOATEABHOM KOHTYpE. AHAAOTHA MEKAY MEXAHIYECKUMH U SACKTPOMATHUTHBIMU KOAECOAHIAM.

®opmyaa Tomcona. 3aKOH COXpaHEHHSA SHEPIUH B HACAABHOM KOAEOATEABHOM KOHTYPE.
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[IpeacTaBAcHHE O 3aTYXAIOIIUX KOACOAHHAX. BBIHYKACHHBIC MEXaHHYECKHE KOACOAHMA.
Pesonanc. Beray:kAeHHbBIE 9ACKTPOMATHUTHBIE KOACOAHUAL.

ITepemennbrii TOK. CHHYCOMAAABHBIA IEPEMEHHBIN TOK. MOIIHOCTE IIEPEMEHHOIO TOKA.
AMITAUTYAHOE 1 ACHICTBYFOITIEE 3HAYCHIE CHABI TOKA ¥ HAIIPAKEHUSL.

Tpaucdopmarop. I[IpomsBoacTBO, Iepeaada u HOTPEOACHHE 9SAECKTPUICCKON 9HEPIHML
DKOAOTHYECKHE PHCKA IIPH  IIPOM3BOACTBE  3AeKTposHeprun. KyapTypa — wmcIoap3oBaHmsA
3AEKTPOIHEPIUHU B IIOBCCAHEBHOM KI3HIL.

TexHmaeckue yCTpoicTBa U IPAKTUIECKOE IIPUMEHEHHE: IACKTPHYECKHI 3BOHOK, IT€HEPATOP
IIEPEMEHHOIO TOKA, AMHHH SACKTPOIIEPEA.

Aemoncmpayuu

HMccaepaoBaHme IapaMeTpOB KOAEOATEABHON CHCTEMBI (IPY/KHHHBI HAM MATEMATHYCCKUI
MasITHHK).

Habaroaenue 3aTyxaromumx KoAcOaHuit.

MccaeaoBaHmE CBOMCTB BBIHYKACHHBIX KOACOAHUII.

Habaroaenne pesonanca.

CBOOOAHBIE SAEKTPOMATHHTHEIE KOACOAHNIA.

OcHHAAOTPAMMBI  (3aBUCHMOCTH  CHABI  TOKA M HAIPMKEHHA OT BPEMEHH)  AAf
SAEKTPOMATHUTHBIX KOACOAHUI.

Pesonanc mpu HOCAEAOBATEABHOM COCAMHEHUU PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH U
KOHACHCATOPA.

MoaeAb AMHHH 3AEKTPOIIEPEAAUN.

Vuenuuecxuii sxcnepumerin, 1abopamoprivie pabonrvr

MccaeproBanne 3aBUCHMOCTH IIEPHOAA MAABIX KOA€OAHUIT IPy3a HAa HUTU OT AAHMHBI HUTU U
MAacCHI TPy3a.

MccaepoBaHpe IIEPEMEHHOTO TOKA B ILEHMH U3  IIOCAGAOBATEABHO  COCAMHEHHBIX
KOHACHCATOPA, KATYIIIKA U PE3UCTOPA.

Tema 2. MexaHndeCKHE H 2A€KTPOMATHHTHBIE BOAHBI

Mexanmdaeckue BOAHBI, ycAoBuA pactpocrpanenud. [lepuoa. Ckopocts pacrpocrpaneHus u
AanHa BOAHEL [Tonepednsie u mpoaoAbHBe BOAHBL MHTepdepeniua n Audpakiiusa MEXaHIIECKUX
BOAH.

3Byk. Ckopocts 3ByKa. ['pomrocTs 3Byka. Bercora Tona. TemOp 3ByKa.

DAEKTPOMATHUTHBIE BOAHBL Y CAOBHA H3AVYEHHUA SACKTPOMATHUTHBIX BOAH. Bzammmas
opuenTarusa Bekropos E, B, V B aaexrpomaraurHOll BoAHe. CBONMCTBA 9ACKTPOMATHUTHBIX BOAH:
OTpaKEHHE,  IIPEAOMACHHE,  ImoAfdpusanusa,  Audpaxmuda,  wuHTepdepenima.  Ckopocts
5AEKTPOMATHUTHBIX BOAH.

[IIxaAa 5ACKTPOMATHUTHBIX BOAH. [ IprMeHeH e 5AeKTPOMATHUTHBIX BOAH B TEXHUKE U OBITY.

[TpuHIATIEL PAANOCBA3H 1 TeACBHAEHNA. PaarmoAokarus.

DAEKTPOMATHUTHOE 3arpA3HEHHE OKPY/KAFOITICH CPEABL.

TexHudgeckne yCTPOMCTBA M IIPAKTHYECKOE IIPUMEHEHUE: MY3BIKAABHBIE HHCTPYMEHTEL,
VABTPA3BYKOBasg AMATHOCTHKA B TEXHUKE H MEAUITTHE, PAAAP, PAANOIIPHEMHHUK, TEACBU30P, AaHTCHHA,
teaecpon, CBY-meus.

Aemoncmpayuu

OO6pasoBaHue U PACIPOCTPAHEHUE ITOIIEPEIHBIX H IIPOAOABHEIX BOAH.

Koaebarorteecs TeAO KaK HCTOYHUK 3BYKA.

HabAroaeHue oTpaskeHNA U IIPEAOMACHHSA MEXaHHYIECKIX BOAH.

Habaroaenue narepdepeHimm n AUQPAKIIHE MEXAaHIIECKAX BOAH.

3BYKOBOII pe30HAHC.
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HabAroaeHuE CBA3H IPOMKOCTH 3BYKa U BBICOTBI TOHA C AMIIAUTYAOH M 9aCTOTOI KOACOAHMIH.

MccaepoBaHmE CBONCTB 9ACKTPOMATHUTHBIX BOAH: OTPAKEHUE, IIPEAOMACHIE, ITOAAPHU3ALINI,
Audpaxius, naTepdepeHITHA.

Tema 3. Onruxa

I'eomerpraeckas omrruxa. IIpAMoAnHEITHOE pacIIpPOCTPAHEHHE CBETA B OAHOPOAHOM CPEAE.
Ay4 cBera. TodeUHBIN HCTOYHUK CBETA.

Orpaxenne cBera. 3akoHBl OTpaxeHusa cbera. [locTpoeHnme n300paeHUI B ITAOCKOM
3epKane.

[Iperomaenme cBeta. 3aKOHBI IIPEAOMAECHHA CBeTa. AOCOAFOTHBIA IIOKA3aTEAb IIPEAOMACHHA.
[Toanoe BHYTpeHHEE OTpaxenue. [IpeAeABHBIN yTOA IIOAHOTO BHYTPEHHETO OTPAKCHHA.

Awcrepcus csera. CAoxkHBIN cocTaB Oeaoro csera. Lser.

CoOnparorime  m  paccemBaromne AMH3BL Tonxas Amusza. PokycHoe paccrosHme u
olTHYeCKas CHAa TOHKOW AHMH3BL IlocTpoenme m3oOpaeHHMI B COOMPAFOIIUX M PACCEUBAFOIITIX
AnH3aX. POpMyAa TOHKON AMHSEL. YBEAHYEHHUE, AABAEMOE AMH30M.

[IpeAeABI IPUMEHUMOCTH T€OMETPHYECKON OIITHKH.

Boanosas orrruxa. Muarepdepenua ceera. Korepenrneie ncrounuku. Y cAoBus HAOAFOACHHA
MAaKCHUMYMOB M MHHHMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(PA3HBIX KOT€PEHTHBIX
HCTOYHHKOB.

Aundpaxnusa csera. AdpakimoHHas peréeTka. ¥ CAOBHE HAOAFOACHUS TAABHBIX MAKCHMYMOB
IIPH TAACHUN MOHOXPOMATHYIECKOTO CBETA Ha AU(DPAKITHOHHYIO PEIIETKY.

[ToAspusarus cBeTa.

Texuudgeckne yCTPOHCTBA M HPAKTUYECKOE IIPHUMEHEHHE: OYKM, AyIa, (pOTOAIapar,
IIPOCKIINOHHBIA aIllIapaT, MHKPOCKOII, TEAECKOII, BOAOKOHHAA OIITHKA, AU(PAKIINOHHAA PEIIETKA,
IIOASIPOHIA.

Aemonempayuu

[IpsamoAnHeiiHoe pacHpOCTpaHEHNE, OTPaKEHHe M IIpeAoMAeHume cbera. Orrrumgeckne
IPUOOPBHIL.

[Toanoe BHyTpeHHEE OTpaxkeHHE. MOAEAD CBETOBOAA.

MccaeproBanne CBOMCTB H300PAKEHHIH B AH32X.

MoaeAn MEHKPOCKOIIA, TEAECKOIIA.

Habaroaenue narepdepenium cera.

Habaroaerue aundpakiuu ceera.

Habaroaenue aucrepcun cpera.

[ToAaydeHue crexrpa ¢ IIOMOIIBIO IIPU3MBI.

[Toaygenwue criekTpa ¢ IIOMOIIBIO AU(DPAKITHOHHON PEIIETKI.

HabAroaeHue moadpusanum cBera.

Vuenuuecxuii sxenepumenn, sabopamopruie pabon s

M3smepenne mokasaTeAs IPEAOMACHHA CTEKAA.

MccaeproBanne CBOMCTB H300PAKEHHIH B AH32X.

Habaroaenue aucrepcun cera.

Paszaea 6. OcHOBBI CrieIIaABHOI TEOPUH OTHOCHUTEABHOCTH
I'paHuIel IPUMEHUMOCTH KAACCHYECKOI MexaHHUKH. [locTyAaTsl CIIENMAABHON TEOpHH
OTHOCHUTEABHOCTH:  HWHBAPHAHTHOCTb  MOAYAA ~ CKOPOCTH  CBeTa B  BaKyyMme, IIPHHIIUII
OTHOCHUTEABHOCTHA DUHIIITENHA.
OTHOCHTEABHOCTD OAHOBPEMEHHOCTH. 3AMEAACHHE BPEMEHHU U COKPAIIICHIE AANHBL

DHeEpPrua ¥ IMIYABC PEAATHBACTCKOM JaCTHITBL.

12



CBs3b MACCHI C SHEPTUEH M UMITYABCOM PEAATHBUCTCKON YaCTHUIIBI. DHEPIHA ITOKOA.

Pasaea 7. KpanToBasa ¢pusuka

Tema 1. PaersreHTHEI KBAHTOBOH OIITHKH

®oronpr. Popmyaa Ilaanka cAsm sHepruu (POTOHA C €ro YaCTOTOW. DHEPIHUA M HMITYAbC
dorona.
Ortkperrue  u  uccaepoBanne  doroapdexra. Ombrrer A, I, Croaerosa. 3akoHbI

doroaddexra. Vpapuenne Ditarrreiina aag poroadpdexra. «Kpacuas rpannrma» poroadpdexra.
Aasaenme csera. Onwrrer [1. H. Aebeaesa.

XUMHAIECKOE ACHCTBHE CBETA.

TexHmdaeckue yCTPOMCTBA M IHPAKTHYECKOE IIPUMEHEHHE: (POTOIAEMEHT, (POTOAATIHK,
COAHEYHasA Oarapes, CBETOAHOA.

Aemoncmpayuu

®oTosdp ekt Ha yCTAHOBKE C IIMHKOBOI ITAACTHHOM.

MccaepoBanne 3akoHOB BHeIHEro poroaddekra.
CBETOAHOA.

CoAneunas Oarapes.

Tema 2. CrpoeHue aroma

Moaeap aroma Tomcona. Omerrer Pesepdopaa 1o pacceanuro o -wactuil. Ilaamerapras
MoaeAb atoma. Ilocryaarer bopa. Msaydenne m moraorienue pOTOHOB IPU IIEPEXOAE aTOMA C
OAHOTIO YPOBHSA 9HEPTUHU Ha APYroil. Buasr crrektpos. Criekrp ypoBHEH SHEPIHUU aTOMa BOAOPOAA.

Boanosrre cBoiictsa wactuil. Boansr ae bpoiiad. KopryckyAspHO-BOAHOBOIT AyaAH3M.

CIIOHTAaHHOE U BEIHYKACHHOE U3AYUICHUE.

Texuudeckue yCTpOHCTBA M IIPAKTHYIECKOE
(CIIEKTPOCKOIT), Aa3€pP, KBAHTOBBIH KOMIIBFOTEP.

Aemonempayuu

HpI/IMeHeHI/ICI CHCKTP AABHBIN AHAAN3

Moaeas omnsrra Pezepdopaa.

OmnpeaeAeHIE AAMHBI BOAHBI Aa3€Pa.
HabaroAeHuHE AMHEHYATBIX CIIEKTPOB U3AYICHHA.
Aasep.

Vuenuuecxuii sxenepumenn, sabopamopruie pabons:
HabAroaeHue AMHERYATOTO CIEKTPA.

Tema 3. AromHOE AAPO

DKCIIEPUMEHTBI, AOKAa3BIBAIOIIINE CAOKHOCTD cTpoeHusA AApa. OTKpPHITHE PAAMOAKTHBHOCTH.
OnoITe Pesep(popAa II0 OIIPEACAEHHIO COCTaBa PAAMOAKTHBHOrO m3AydeHus. CBoricTsa aAbcpa—,

6€Ta—, TraMMa-U3AYICHUA. Bausuue paAI/IOQKTI/IBHOCTI/I Ha XHNBBIC OpraHI/ISMbI.

Ortkperrae nporona u Heiitpona. Hykaonnas moaean sapa I'efisenbepra—lIBanenko. 3apsaa
AApa. Maccosoe uncao sapa. Msoromsr.

AAbcpa—pacnaA. DAEKTPOHHBI U ITO3UTPOHHBIN 6eTa—pacnaA. I'amma-msaygenne. 3akon
PAAHOAKTHBHOIO PACHAAA.

DHeprus CBA3M HYKAOHOB B AApe. Saepubie cuabl. Aedext MacCH Aapa.
Saepueie peakiun. AeAcHUE U CUHTE3 AAEP.

Anepubrii  peaxkrop. Tepmosaepusni cunrtes. [IpoOaemsr

U TIEPCIEKTUBBl AACPHOM
SHEPTETHKH. DKOAOTHYECKHE ACIIEKTH SACPHOM SHEPIeTHKH.

DaemeHTApHBIE YaCTHITBL. OTKPHITHE TO3UTPOHA.
MeToABl HAOAFOAECHHSA U PETUCTPALINH 9ACMEHTAPHBIX YACTHIL.

DyraaMeHTAABHBIE B3AUMOAEHCTBIA. EAMHCTBO (DH3HYecKkoi KapTHHEI MHpA.
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TexHudeckue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: AO3UMETP, Kamepa Bumabcoma,
AAEPHBIN PEAKTOP, aTOMHAA OOMOA.

Aemoncmpayuu

CUéTanK HOHU3UPYIOIIUX YACTHII.

Vuenuuecxuii sxenepumern, sabopamoprivie pabonrer

MccaeaoBanne TpekoB dacTuil (1o rotoBeiM potorpadusam).

Pa3zaea 8. DaeMeHTBI ACTPOHOMHU U ACTPOPUIUKU

Dranel pazBuThd acTpoHoMun. [ IpukArapAHOE 1 MIPOBO33pPEHYIECKOE 3HAUYECHHUE ACTPOHOMMUH.

Bua 3Bésanoro Heba. Co3Be3aus, APKUE 3BE3ABL, IIAAHETBI, UX BUAUMOE ABIKCHHE.

CoaAmevnas cucrema.

Coanne. Coaneunas aktuBHOCTb. Vicrounmk sueprmm CoAHma u 3BE3A. 3BE3ABI, HX
OCHOBHBIEC XAPAKTEPUCTUKA. AHArPAMMa «CIIEKTPAABHBIM KAACC — CBETHMOCTBY». 3BE3ABI I'AABHOMN
MOCACAOBATEABHOCTH.  3aBHCUMOCTH  «MACCa  —  CBETHMOCTB»  AAf  3BE3A  TAABHOU
IIOCACAOBaTeABHOCTH.  BHyrpennee crpoenme  3BE€3A.  COBpeMEHHBIE — IIPEACTABACHHUA O
ITPOUCXOKAECHNN 1 3BOAOIINN COAHITA 1T 3BE3A. DTAIIBI KU3HH 3BE3A.

Maeugnsrit [1yte — mamra I'asaxruka. [Toroxenne m apmxenne Coanmna B ['anakruxe. Turrer
raAakTHK. PaArorarakTuxy u kBasapbl. YEpHBIE ABIPBI B AAPAX TAAAKTHK.

Bceaennasa. Pacmpenne Bceaemmoii. 3akom Xa00aa. Pasberamme rasaxruk. Teopwus
Boabmoro B3prBa. PeankroBoe maaydenne.

Macrrrabnas crpykrypa Beeaennoii. Merarasakruxa.

Heperménnpie mpoOAEMBI ACTPOHOMUM.

Vuenuuecxue nabarodenusn

HabAroaeHHA HEBOOPYKEHHBIM TI'Aa30M C HCIOAB30BAHHEM KOMIIBIOTEPHBIX ITPUAOMKCHHI
AASl OIIPEACACHHA ITOAOKEHUSA HEOECHBIX OOBEKTOB HA KOHKPETHYFO AQTy: OCHOBHBIE CO3BE3AHA
CeBepHOro OAyITIApHA U APKIE 3BEZABL.

Habaroaerus B reaeckorr Aymsr, maanet, Maegroro [lyrm.

OG6o06maroriee moBTOpEHUE

PoAp ¢usukm u acTpOHOMUH B 9KOHOMHYECKOH, TEXHOAOTHYECKON, COIMAABHOH U
aTHYeCcKON cdepax ACATEABHOCTH YE€AOBEKA, POAb U MECTO (DU3HUKH U aCTPOHOMUHU B COBPEMEHHOIT
HAYYHOM KAPTHHE MHPa, POAb (DUINYECKOH Teopuu B (HOPMUPOBAHUH IIPEACTABACHUN O
dusugeckolr KapTHHE MHUpPa, MECTO (PU3HYECKOH KAPTUHBI MUpa B OOINEM PAAY COBPEMEHHBIX
€CTECTBEHHO-HAYYIHBIX IIPEACTABACHUI O IIPHPOAEC.

MeokipeAMeTHBIE CBA3H

Wsyuenne kypca ¢dusukun 06azoBoro ypoHa B 11 kaacce ocymectBaserca ¢ ydaérom
COACP/KATEABHBIX MEKIIPEAMETHBIX CBA3EH C KYPCAMH MaTEMATHKU, OMOAOIUH, XHMUH, reorpadpun u
TEXHOAOTHH.

Mencnpeomenmmsie nonsamus, CBA3AHHBIE C U3YYCHHUEM METOAOB HAYYHOIO ITO3HAHUSA: ABACHIE,
HaydHBIA pakrt, ruroresa, pU3MYECKasd BEAHYNHA, 3aKOH, TEOPHSA, HAOAIOACHHUE, SKCIICPHMEHT,
MOAEAHUPOBAHHE, MOAEAD, H3MEPEHIE.

Mamemamuxa: perieHne CHCTEMBI YPaBHEHHM, TPUTOHOMETPUYECKHE (PYHKIIHH: CHHYC,
KOCHHYC, TaHIEHC, KOTaHI€HC, OCHOBHOE TPHIOHOMETPHYECKOE TOKAECCTBO, BEKTOPHI M HX
IIPOEKIIMH HAa OCH KOOPAHMHAT, CAOKEHHE BEKTOPOB, IIPOHU3BOAHBIE JACMEHTAPHBIX (DYHKIIHH,
IIPU3HAKN ITOAOOHSA TPEYTOABHHKOB, OIIPEACACHHE ITAOIIAAN IIAOCKUX (PUIYP 1 0ObEMA TEA.

Buosoens: sanexrpryeckue ABACHUA B JKHBON IIPHPOAE, KOACOATEABHBIE ABHUKCHUA B KUBOM

IIPUPOAEL, OIITHYICCKUC IBACHUSA B JKABOM TIPUPOAE, ACHCTBHE PaAman Ha KUBBIC OPTAHNU3MBI.
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Xumug: CTPOCHHE aTOMOB H MOAEKYA, KPUCTAAAMYIECKAA CTPYKTYyPa TBEPABIX TEA, MEXAHHU3MBI
00pa30BaHUA KPUCTAAAMYIECKOM PEIIETKH, CIICKTPAABHBIN aHAAUS.

Teospagpus: marnmTHBIE ITOArOCA 3EMAH, 33aACKH MATHHTHBIX PyA, (POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IIPEACKA3AHNE 3EMAETPACEHUI.

Texronoeus: AMHUNI 3AEKTPOIIEPEAAY, TECHEPATOP IIEPEMEHHOIO TOKA, 3AEKTPOABHTATCAD,
MHAYKIIMOHHAA II€Yb, PaAap, PAAHOUPHEMHHK, TEACBU30p, aHTeHHa, Teaedon, CBY-meus,

HpOCKHHOHHbeI aIrrrapart, BOAOKOHHAA OIITHKA, COAHCYHAA 6aTapeH.

ITAAHUPYEMBIE PE3YABTATBI OCBOEHHA ITPOTPAMMBI ITO ®M3HKE HA
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHHNA
OcBoenne yuebHOro mpeamera «Pusnmka» Ha YpPOBHE CPEAHErO OOIIEro 0OOpa3oBaHUA
(6a30BBIH YPOBEHD) AOAKHO OOECIEUNTh AOCTIKCHIE CACAYFOIIUX AMYHOCTHBIX, METAIIPEAMETHBIX
U IIPEAMETHBIX OOPAa30BATEABHBIX PE3YABTATOB.
AMYHOCTHDIE PE3YABTATDI
AMYIHOCTHBIE PE3YABTATHI OCBOCHHA y4eOHOro mpeamera «DH3HKa» AOAKHBI OTPAKATH
TOTOBHOCTb H CIIOCOOHOCTH OOYYAFOIIMXCA PYKOBOACTBOBATHCA CHOPMHPOBAHHON BHYTPEHHEMH
ITO3HUITUEH AMYHOCTH, CUCTEMOIT IIEHHOCTHBIX OPHEHTAITUIA, IIO3UTUBHBIX BHYTPEHHUX YOEKACHUII,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM LIIEHHOCTAM POCCHICKOTO OOIIECTBA, PACIINPEHUE KU3HEHHOTO
OIIBITA M OIIBITA AEATEABHOCTH B IIPOIIECCE PEAAMSAIIMH OCHOBHBIX HAIIPABACHHM BOCIHTATEABHOI
AEATEABHOCTH, B TOM YHCAC B YaCTH:
1) rpa>kAaHCKOr0o BOCIIMTAHUA:
¢  chHOPMHPOBAHHOCTD IPAKAAHCKON ITO3HUIIMH OOYIAFOIIErOCsA Kak aKTHBHOIO M OTBETCTBEHHOIO
YAEHA POCCHIICKOIO OOITIECTBA;
® [IpUHATHE TPAAHIIMOHHBIX OOINEYEAOBEYECKUX IYMAHHUCTUYECKHX M AEMOKPATHYIECKHX
IIEHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO ACATEABHOCTh B HHIEPECAX IPAKAAHCKOIO OOIIECTBa,
y9IACTBOBATH B CAMOYIIPABACHHH B 0OPa30BATEABHOI OpraHH3aIIHI;
®  yMEHHE B3aMMOACHCTBOBATH C COITMAABHBIMH MHCTHTYTAMU B COOTBETCTBUH C UX (DYHKIIUAMU K
HA3HAYCHUCM;
® TOTOBHOCTbH K TYMAaHHUTAPHOI M BOAOHTEPCKOM ACATEABHOCTH;
2) NaTPUOTHYECKOI0 BOCITUTAHUA:
¢ cHOPMHPOBAHHOCTD POCCHICKON I'PAKAAHCKON HACHTHYHOCTH, IIATPUOTH3MA;
® I[CHHOCTHOE OTHOIIEHHUE K IOCYAAPCTBEHHBIM CHMBOAAM, AOCTH/KEHUAM POCCHICKUX VIEHBIX B
obAacTr (PU3NKN U TEXHUKH;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMA:
o C(i)OpMI/IpOBaHHOCTb HpaBCTBCHHOI‘O CO3HaHUS, 9THYICCKOT'O ITOBCACHM A,
® CIIOCOOHOCTH OIICHHBATH CHTYAI[MIO M IIPHHHUMATH OCO3HAHHBIC PEIIEHHUA, OPHUEHTHPYACH HA
MOpaAbHO—HpaBCTBCHHI)Ie HOprI H IICHHOCTH, B TOM YHCAE€ B ACATEABHOCTH Y“IéHOFO;
®  OCO3HAHHE AIYHOTO BKA2AA B IIOCTPOCHHE YCTOHIUBOTO OYAYILIETO;
4) scTeTHYeCKOro BOCIIUTAHUA:
® OCTETHYECKOC OTHOIICHHE K MHpPY, BKAIOYAs 3CTCTHKY HAYIHOTO TBOPYECTBA, IIPHUCYILIETO
dusugeckoii Hayke;

5) TpyAoBOro Bocmranmua:
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® HHTEPEC K PA3AHYHBIM cepaM IMPpOoPecCHOHAABHON AEATEABHOCTH, B TOM YHCAE CBA3AHHBEIM C
puUsHKON M TEXHHUKOH, YMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOp OyAymied mnpodeccuu u
PEAaAH30BBIBATE COOCTBEHHBIC JKI3HCHHDIC IIAAHBI;

® TOTOBHOCTH H CIIOCOOHOCTh K OOpPa3OBAHMIO M CAMOOOPA3OBAaHUIO B 00AACTH (PU3HMKK Ha
IIPOTAKEHUH BCEH KU3HM;

6) 5KOAOTMYIE€CKOr0 BOCIIUTAHUA:

¢ chOPMHPOBAHHOCTD  IKOAOIMYECKOH  KYABTYPBI, OCO3HAHHE TAODAABHOIO  Xapakrepa
5KOAOTHYECKUX TIPOOAEM;

® IIAQHUPOBAHUE M OCYIIECTBACHHE ACHCTBUI B OKPY/KAIOIIEH CPEAC HAa OCHOBE 3HAHUIA IICACH
YCTOMYHBOTO Pa3BUTHA YEAOBEYECTBA;

®  DACIIUPEHHE OITBITA ACATEABHOCTH 3KOAOTHYECKON HAIIPABACHHOCTH Ha OCHOBE HMMEFOIUXCA
3HAHUIH 110 (DUBUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUA:

¢  cOPMHPOBAHHOCTE MHUPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHA
dusnuecKon HayKH;

® OCO3HAHHE IIEHHOCTH HAYYHOH AEATEABHOCTH, I'OTOBHOCTb B IIPOIlECCE H3ydYeHUA (PUIUKU

OCYIICCTBAATD HpOCKTHyI-O 1 ICCACAOBATCABCKYIO ACATCABHOCTD MHAUBHUAYAABHO 1 B FPYHHC.

METAITPEAMETHDBIE PE3YABTATDI
ITosnaBaTeAbpHEIE YyHUBEpPCAABHEIEC yUeOHbBIE ACHICTBHA

Ba3oBrIe Aornueckue AeiCTBUA:

o CaMOCTOATEABHO (pOpMyAI/IpOBaTb 48 aKTyaAI/ISI/Ip OBaTb HpO6ACMY, paCCManI/IB aThb eé

BCECTOPOHHE;

®  OIPEACAATD IIEAU ACATEABHOCTH, 3aAABATh ITAPAMETPE M KPUTEPHUN NX AOCTIKCHIS;

®  BBIABAATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHUSA B PACCMATPUBACMEIX (DU3MYECKHUX ABACHHAX;

® pa3padaTBBATh IIAAH PEIIECHUA IPOOAEMBI C YIETOM AHAAN3A HMMCEIOIIHUXCA MATEPHUAABHBIX H
HEMATEPHAABHBIX PECYPCOB;

® BHOCHUTH KOPPEKTUBHI B ACATEABHOCTD, OIIEHUBATH COOTBETCTBUE PE3YABTATOB IIEAAM, OIICHUBATD
PHCKHI ITOCAEACTBHI AEATEABHOCTH;

® KOOPAMHHPOBATb U BBIIOAHATH PabOTy B  YJCAOBHAX PEAABHOIO, BHPTYaABHOIO U
KOMOMHHUPOBAHHOTO B3aUMOACHCTBUA;

®  pa3sBUBATH KPEATHBHOE MBIIIIACHIE IIPHU PEIICHUN KU3HEHHBIX IIPOOAEM.

Bas3oBrIe nccaAeAOBATEABCKIE ACHICTBUA:

® BAAACTD HAYIHOH TEPMUHOAOTHEN, KAFOUEBBIMU IOHATUAMU U MECTOAAMH (1)1/13I/Iqec1<0fv'1 HAYKH;

® BAAACTH HaBBIKAMH yIEOHO-MCCAEGAOBATEABCKOH M IIPOEKTHOM AEATEABHOCTH B OOAACTH
du3nKH, CIIOCOOHOCTBIO B TOTOBHOCTBIO K CAMOCTOATEABHOMY IIOHCKY METOAOB PEILICHUA 3aAaY
PHU3NIECKOrO COAEPKAHIA, IPUMEHEHHIO PA3AMYHBIX METOAOB ITO3HAHHUS;

® BAAACTb BHAAMH ACATEABHOCTH IIO IIOAYYEHHIO HOBOIO 3HAHHSA, €ro MHIEPIPETAIINH,
IIPeOOPA3OBAHUIO H IIPUMEHEHHIO B PA3AMYHBIX YICOHBIX CHTYAI[UAX, B TOM YUHCAE IIPH
CO3AAQHNHN YIEOHBIX IIPOEKTOB B 00AACTH (PU3HUKH;

®  BLIABAATH IIPUYHMHHO-CACACTBEHHBIE CBA3H U AKTYAAU3UPOBATH 32Aa49y, BEIABUTATH I'HIIOTE3Y €€
pereHns, HaXOAUTh APIYMEHTH AAfl AOKA32TEABCTBA CBOUX YTBEPKACHUI, 3aAABATH ITAPAMETPHI

48 KpI/ITepI/II/I PpEHICHMA,;
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o AHAAUBHUPOBATH IIOAYYICHHBIC B XOAC PCIICHUA 3aAAYHN PE3YABTATHI, KPUTHYICCKH OLICHUBATH HX

AOCTOBCPHOCTI), HpOFHOSI/IpOBaTI) HU3MCHCHHC B HOBBIX YCAOBHAX;

® craBuTh U (POPMYAHPOBATH COOCTBEHHBIE 3aAaYH B OOPA30BATEABHOI ACATEABHOCTH, B TOM

YHCAE ITPY U3YICHUN (PU3UKH;
®  AaBaTh OLIEHKY HOBBIM CHTYAILIIAM, OLICHUBATH IIPUOOPETEHHBII OITBIT;
®  yMeThb IIEPEHOCHTh 3HAHUA 110 (DU3HKE B IIPAKTHYECKYFO OOAACTD KU3HEACATEABHOCTH;
®  yMeThb HHTETPHPOBATH 3HAHUA U3 PA3HBIX IIPEAMETHEIX OOAACTEN;
®  BHIABHUIATh HOBBIE HAEH, IIPEAAATATD OPUTHHAABHBIE ITOAXOABI U PEITEHUS;

L CTaBHUTbH HpO6ACMbI 1 32A29H, AOITYCKAFOIINEC AAPTCPHATUBHBIC PCIIICHUA.

PaGora ¢ uadopmarueii:

® BAAAETh HAaBbIKAMHU ITIOAYYICHHUA I/IHCpOpMaHI/II/I q)I/IBI/I"ICCKOI‘O COACPIKaHUA M3 HCTOYHHKOB
Pa3sHBIX THIIOB, CaMOCTOATCABPHO OCYHIICCTBAATH IIOHCK, aHAAN3, CHCTCMAaTH3aIIUMIO M

HHTEPIPETAITNIO HH(POPMAIIMH PA3AUIHBIX BUAOB U (POPM ITPEACTABACHHS;
®  OIICHHBATH AOCTOBEPHOCTb NH(MOPMAIIUY;

° HCIIOAB30BATh CPCACTBA I/IH(i)OpMaL[I/IOHHbIX 1 KOMMYHHKAIITMOHHBIX TEXHOAOIUU B pemenmnmn
KOIHUTHUBHBIX, KOMMYVHHKATHUBHBIX I OpI‘aHI/ISaLII/IOHHbIX 3aAad C CO6AIOA€HI/ICM Tp€6OBaHHﬁ
9PrOHOMMKH, TCXHUKHU 6630H2.CHOCTI/I, TUTHUCHBDI, pCCprOC6€pC>KCHI/IH, TIPaBOBBIX M ITHYICCKUX

HOpM, HOpM HH(pOpMaL[HOHHOfI 6CSOHaCHOCTI/I;

° CO3AaBATh TCKCTBI (1)I/I3I/I‘-ICCKOI“O COACPIKAHHA B PA3SAHMIHBIX (bOpMaTaX C Y‘IéTOM HAa3HAYCHUA
I/IHCpOpMaL[I/II/I " HCACBOﬁ ayAI/ITOpI/II/I, BBI6I/IpaH OIITUMAADBPHYIO (pOpMY HpﬁACTaBACHI/IH "

BU3yaA3aIIH.

KoMMyHUKaTHBHBIE YHHBEPCAABHbBIE yUeOHbIE ACHICTBHA:

®  OCYIIECTBAATH OOINEHHE HA YPOKAX (PU3HKH U BO BHEYPOUHOI AEATEABHOCTH;

®  DACITO3HABATH IIPEAIIOCHIAKA KOH(MAMKTHBIX CHTYAIIUH U CMATYATh KOH(MAUKTHI;

®  pPa3BEPHYTO M AOTMYHO M3AATATH CBOIO TOYKY 3PEHHUA C HCIIOAB30BAHUEM A3BIKOBBIX CPEACTB;

® JIOHHMATb U HCIIOAB30BATD IIPEUMYIIIECTBA KOMAHAHON 1 HHAUBHUAYAABHOH PaOOTHI;

® BHOHpPATH TEMATHKY M METOABI COBMECTHBIX ACHCTBHI C YJIETOM OOINUX HMHTEPECOB U
BO3MOKHOCTEH KaKAOTO YA€HA KOAACKTHBA;

® IIPUHUMATL IIEAH COBMECTHON AECATEABHOCTH, OPraHU3OBEIBATH M KOOPAHHHPOBATH ACHCTBHA ITO
€€ AOCTIDKEHHMIO: COCTaBAATb IIAAH AEHMCTBHH, PACHPEACAATH POAM € YIETOM MHEHHH
VIACTHHUKOB, OOCYKAATH PE3YABTATHI COBMECTHON PaOOTEL;

® OIICHHBATH KAYECTBO CBOCTO BKAAAQ M KAKAOTO YYACTHHKA KOMAaHABI B OOIIUI PE3YABTAT IIO
Pa3pabOTAHHBIM KPUTEPHUAM;

® IIpeAAAraTh HOBBIE ITPOEKTE, OIICHHBATH HAECH C IIO3UIINH HOBH3HBEI, OPHIHHAABHOCTH,
ITPAKTHYECKON 3HAYNMOCTH;

®  OCYIIECTBAATH ITO3UTHUBHOE CTPATETMYECKOE ITOBEACHHE B PASANYHBIX CHTYAITHAX, ITPOABAATDH

TBOPYECTBO U BOOOPAKEHNE, OBITh HHUIINATHBHBIM.

PeryaaruBHBIE yHUBEpPCAABHBIE YY€OHBIE ACHCTBUA

CamoopraHusanms:

L4 CAMOCTOSTCABHO  OCYIICCTBAATH IIO3HABATCABHYIO ACATCABHOCTD B obAacT CI_)I/ISI/IKI/I n

ACTPOHOMUM, BBIABAATH IIPOOAEMEL, CTABUTH U (POPMYAUPOBATH COOCTBEHHBIE 3aAAYML;
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CAMOCTOATEABHO COCTaBAATH TIAAH PEIICHHMA PACYETHBIX M KAYECTBEHHBIX 32Aa4, IIAAH
BBIIIOAHCHHSA IIPAKTUYECKOH PabOTBI € yI€TOM HMEIOIIHUXCA PECYPCOB, COOCTBEHHBIX

BO3MOZKHOCTEH 1 IMPEATIOYTCHHI;
AAaBaTb OHCHKy HOBBIM CI/ITyaL[I/IHM;
PACIIHPATh PAMKH yI€OHOIO IIPEAMETA Ha OCHOBE AMYHBIX IIPEATIOYTCHHIIT;

A€AATh OCO3HAHHBII BHIOOp, apIyMEHTHPOBATH €ro, Oparh Ha ceOA OTBETCTBEHHOCTh 34

pelIeHuE;
OIICHHUBATH IPHOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMHPOBAHUIO U IIPOABACHHIO 3PYAUIIMH B 00AACTH (PUSHKH, IOCTOAHHO

IIOBBIIIATH CBOW OOPA30BATEABHBIH U KYABTYPHEIN YPOBEHB.

CaMOKOHTpOAB, SMOHHOHQABHBIﬁ HHTCAACKT:

AaBaTb OIICHKY HOBBIM CHTyalllsM, BHOCHTHb KOPPCKTHUBBI B ACATCABPHOCTb, OIICHUBATH

COOTBETCTBHUC PE3YABTATOB LICAAM;

BAAACTH HaBbIKAMH IIO3HABATEABHOM peq)ACKCI/II/I KaK OCO3HaHUA COBCPLHaCMI)IX ACI?ICTBI/II?I n

MBICAMTEABHBIX IIPOIIECCOB, X PE3YABTATOB M OCHOBAHHIT;

HCIIOAB30BATH IIPUEMBI PEDAEKCUN AASL OIIEHKU CHTYAIIHH, BHIOOPA BEPHOTO PEITICHIS;

YMETb OIIEHHBATH PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIIEHUS 110 UX CHIKEHUIO;

IIPUHUMATD MOTHBBI M APIYMEHTBI APYTUX IIPH AHAAU3E PE3YABTATOB ACATEABHOCTH;

IIPUHUMATD CeOs, TOHUMAs CBOX HEAOCTATKH M AOCTOMHCTBA;

IIPUHIMATD MOTHBBI M APIYMEHTBI APYTUX IIPH aHAAU3E PE3YABTATOB ACATCABHOCTH;

IIPU3HABATH CBOE IIPABO U IIPABO APYTHX HA OIIHOKH.

B mporecce AOCTHIKEHHMA AMYHOCTHBIX PE3YABTATOB OCBOCHHA IIPOTPAMMBI IT0 (DH3UKE AAA
YPOBHSA CPEAHErO ODIIEro OOPa3sOBaHUA y OOYYAIOIINXCHA COBEPIICHCTBYETCA SMOIIMOHAABHBIN
HHTEAAEKT, IPEAITOAATAFOITHI C(DOPMHPOBAHHOCTE:

CAMOCO3HAHUA, BKAFOYAFOITIETO CIIOCOOHOCTDh ITOHUMATH CBOE 3SMOITMOHAABHOE COCTOSTHHE,
BUAETD HAIIPABACHHA Pa3BUTHA COOCTBEHHON SMOIIMOHAABHON cpephl, OBITh YBEPEHHBIM B ceOe;
CAMOPETYAUPOBAHHA, BKAFOYAIOIIEIO CAMOKOHTPOAB, YMEHHE IIPHHHMATH OTBETCTBEHHOCTD 3
CBOE TIOBEACHHE, CITOCOOHOCTD aAAIITHPOBATHCA K OMOIIMOHAABHBIM M3MCHEHUAM U IIPOABASATD
IIOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKAIOYAIOINEH CTPEMAEHHE K AOCTHKEHHIO IIEAH W YCIEXY,
OITHMH3M, HHUIINATHBHOCTD, YMCHHE ACHCTBOBATD NCXOAA U3 CBOMX BO3MOKHOCTEH;

SMIIATHM, BKAIOYAIOIICH CIIOCOOHOCTh ITOHHMATH OMOIIMOHAABHOE COCTOSIHHE APYIHX,
VIHTEIBATD ~€rO IIPH  OCYIIECTBAGHHH OOINEHHA, CIOCOOHOCTH K  COYYBCIBHIO K
COIIEPEKUBAHHIIO;

COIMAABHBEIX HABBIKOB, BKAFOYAOIIHUX CIOCOOHOCTb BBICTPAMBATH OTHOIICHHA C APYTHMU

AFOABMU, 3a00THTHCA, IIPOABAATD HHTEPEC U PA3PEIIATh KOH(MAUKTEL

ITPEAMETHDBIE PE3YABTATDI

K konmy oOyuenusa B 10 kaacce mpeaMeTHBIE PE3YABTATHI Ha 0Oa30BOM YPOBHE AOAKHEI

oTpaxKaTh CPOPMUPOBAHHOCTD Y OOYIAFOIIUXCA YMEHIIN:

AEMOHCTPHPOBATh HA IIPUMEPAX POAb M MeCTO (PU3NKH B (DOPMUPOBAHHH COBPEMEHHOMN
HAYYHOM KAPTHHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOAOIUH, B IIPAKTUYIECKOM

ACATEABHOCTH AIOACI\/'I;
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VIHTBIBATh I'PAHUIBI IIPUMEHCHHA H3YYCHHBIX (PH3MYECKUX MOACACH: MATEPHAABHAS TOYKA,
MHEPIIHAABHAS CHCTEMA OTCYETA, ADCOAIOTHO TBEPAOE TEAO, HACAABHBIN I'a3, MOACAU CTPOCHUA
Ia30B, AKHAKOCTEH U TBEPABIX TE€A, TOYECUHBIN SACKTPHYCCKUI 3aPAA IIPU PEIICHIH (PU3MIECKIX
3aA449;

pacriosHaBath (pusmdeckue ABACHUA (IIPOLIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOAEKYAAPHO-KHHETUYECKOH TEOPHH CTPOCHUA BEIECTBA M IACKTPOAMHAMHKH:
PaBHOMEPHOE H PABHOYCKOPEHHOE HPAMOANHEHHOE ABIIKCHHE, CBOOOAHOE ITAACHUE TEA,
ABIDKCHHE IIO OKPYKHOCTH, HHEPIHSA, B3aUMOACHCTBHE TeA, Auddysusa, OpOyHOBCKOE
ABITKEHHE, CTPOEHHE KHAKOCTEH M TBEPABIX TEA, M3MEHEHHE OOBEMA TEA IIPH HATPEBAHNN
(OXAQKACHHH), TEITAOBOE PaBHOBECHE, UCIIAPEHUE, KOHACHCAIINA, IIAABACHHE, KPUCTAAAU3AIIHA,
KHIIEHHE, BAQKHOCTb BO3AYX2, ITOBBIIICHUE AABACHHUSA Ta3a IPH €TO HATPEBAHHH B 3aKPBITOM
COCYAE, CBA3b MEKAY IAPAMETPAMHU COCTOAHHA Ta3a B H30IPOIECCAX, IACKTPHU3AIMA TEA,
B3aHMOACHCTBHE 3aPAAOB;

OIIHCBHIBATD MEXaHUYECKOE ABIKEHHE, HCIIOAB3YHA (DU3MYECKHE BEAMYMHBL: KOOPAHMHATA, ITyTh,
IIEPEMEIIEHIE, CKOPOCTDb, YCKOPEHHUE, MACCA TE€AQ, CHAQ, UMITYALC TE€AQ, KHHETHYECKAA SHEPIUS,
IIOTEHITMAABHAS SHEPTHUA, MEXaHHYECKasd pPadOTa, MEXaHHMYECKas MOIIHOCTD; IIPU OIIHCAHUU
IIPABUABHO TPAKTOBATH (PU3HYECKUN CMBICA HCIIOAB3YEMBIX BEAHYHH, HX OOO3HAYCHUA M
EAMHHIIBI, HAXOAUTb (DOPMYABI, CBA3BIBAIOIIHE AAHHYIO (DH3UYECKYIO BEAHYUHY C APYTHMH

BCAMMYMTHAMM,

OIHCHIBATH U3YYEHHBIE TEIIAOBBIE CBOICTBA TEA M TEIAOBBIC ABACHHA, UCIOAB3YA (DU3UIECKUE
BEAMYMHBL AABAGHHE Ta3a, TEMIIEPATYPa, CPEAHAA KHHETHYECKAA SHEPIUA XAOTHYIECKOTO
ABIKEHHA MOAEKYA, CPEAHEKBAAPATHYHAS CKOPOCTb MOAEKYA, KOAHYECTBO TEIAOTHI,
BHYTPEHHASA 9HEPTHsA, PadOTA rasza, KOa(@PHUIIMEHT IIOAE3HOIO ACHCTBHA TEIIAOBOTO ABHIATEAS;
HPI/I OITMCAHHNH HpaBI/IAbHO TpaKTOBaTb (bHSH‘-ICCKI/II‘/‘I CMBICA I/ICHOABSYCMI)IX BCAWYUH, HUX
00O3HAYECHNA U EAMHHIIBI, HAXOAHTH (DOPMYABI, CBA3BIBAIOIIHE AAHHYIO (PU3HYECKYIO

BCAHMYHNHY C ApyI‘I/IMI/I BCAMTYMTHAM,

OIIMCHIBATL M3YYEHHBIE 3SACKTPHYECKHE CBOMCTBA BEINIECTBA M IAEKTPHUYECKHE ABACHUA
(IIpOIIECCH), NCIOAB3YA (DU3UIECKUE BEAHMYUHBL SACKTPHYECKUH 3apAA, SIACKTPHYECKOE IIOAE,
HAIPSKEHHOCTD ITOAfA, ITOTEHIIMAA, PA3HOCTh ITOTEHIIMAAOB; IIPHM OIMCAHUN IIPABHABHO
TPAKTOBATh (PHU3WYECKUH CMBICA HCIIOAB3YEMBIX BEAHYHH, HX OOO3HAYCHHA H EAWHHIIBI;
YKa3bIBaTh (POPMYABI, CBA3BIBAIOIINE AAHHYIO (DU3HYECKYIO BEAHYHUHY C ADYTHMU BEAMYNHAMH;
AHAAU3HPOBATh (PU3UYECKUE IIPOIIECCHI M ABACHUA, HCIOAB3YA (DU3NYECKHE 3aKOHBI U
npuHOAIL: 3akoH BcemupHoro Tarorenus, I, I m I 3akomsr Herotona, 3akon coxpanenus
MEXAHHYECKOW SHEPIUM, 3aKOH COXPAHEHHA HMIIYAbCA, IIPUHITUII CYIEPIIO3UINN CHA,
IIPUHITAI PABHOIIPABHA HHEPIIHAABHBIX CHCTEM OTCYETA, MOAEKYAAPHO-KIMHETHIECKYIO TEOPHIO
CTPOEHHS BEINECTBA, IA30BBIE 3aKOHBI, CBA3b CPEAHEH KHHETHYECKOW 3SHEPIHUU TEIIAOBOTO
ABIZKEHHA MOAEKYA C aOCOAIOTHOM TEMIIEPATYpPOH, HEPBBI 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXPAaHEHHA 3AECKTPHYECKOTO 3apfAa, 3aKOH KyAoHa, mpm 3TOM pasAHMdYaThb CAOBECHYIO
dOpPMYAHPOBKY 3aKOHA, €O MATEMATHYECKOE BBIPAKEHHE U YCAOBUA (TPAHHIIBL, OOAACTH)
IIPUMEHIMOCTH;

OOBACHATD OCHOBHBIE IIPUHIIUIIEL ACHCTBHA MAIIHH, IIPHOOPOB M TEXHUYECKUX YCTPOICTB;
PasAMYaTh YCAOBHA UX OE30ITACHOIO HCIIOAB3OBAHUA B IIOBCCAHEBHOMN K3 HI;

BBIITOAHATD OKCIIEPUMEHTBI 110 HCCACAOBAHHIO (PU3MYECKUX ABACHHI M IIPOIECCOB C
HCIIOAB30BAHUEM IPAMBIX M KOCBEHHBIX H3MEPEHHI, IIpH 3TOM  (DOPMYAHPOBATH
npoOAeMy/3aAa4y M THIOTE3y  y4eOHOrO — SKCHEPUMEHTZ, COOUpPATh  YCTAHOBKY W3

HpCAAO)KCHHOFO O60pyAOBaHI/IH, HpOBOAI/ITb OIIBIT 1 (I)OpMyAHpOBaTb BBIBOADI,
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OCYIIECTBAATD IIPAMBIC M KOCBEHHBIC M3MEPEHHA (PU3HUYICCKUX BEAUYHH, IIPH 9TOM BBHIOHPATH
OITUMAABHBIH CIIOCOO H3MEPEHUA U HCIIOAB30BATh M3BECTHBIC METOABI OLICHKH ITOTPEIIHOCTEH
H3MEPEHUIT;

HCCAEGAOBATD 3aBUCHMOCTH MEKAY (PHU3NYECKHIMU BEAMYHHAMU C HCIIOAB30BAHHEM ITPAMBIX
U3MEPEHHUH, IIPU 9TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YABTATH ITOAYICHHON
3aBUCHUMOCTH (PH3UYECKUX BEAMYHH B BHAE TaOAMII M IpadHUKOB, AEAATH BBIBOABI IIO
PE3yABTATAM HCCACAOBAHUS;

CODAIOAQTD IIpaBHAa OE30IIACHOIO TPYAA IIPH IPOBEACHHUN HCCACAOBAHHUII B PAMKax y4eOHOIO
9KCIIEPUMEHTA, YIEOHO-HCCACAOBATEABCKON M IIPOCKTHOH ACATEABHOCTH C HCIIOAB30BAHHEM
HM3MEPHUTEABHBIX YCTPOICTB H AaDOPATOPHOTO OOOPYAOBAHEIS;

peraTe pacyETHbIE 3aAaYU C ABHO 3aAAHHOH (PH3MYECKON MOAEABIO, UCIOAB3YA (PU3UUIECKHE
3aKOHBI M IIPHHIIAIIBI, HA OCHOBE AHAAM3a YCAOBHA 3aAA9M BBIOMPATH (PU3UYECKYIO MOACAB,
BBIACAATD (PH3UYCCKHE BEANYHHBI U (POPMYABI, HCOOXOAUMBIE AAA €€ PEIIEHUsA, IIPOBOAUTH
PACUY€THI M OLIEHUBATD PEAABHOCTD IIOAYIEHHOTO 3HAYEHUA (DU3HMIECKON BEAUYIHEI;

peIIaTe KadeCTBEHHBIE 33aAAYM: BBICTPAMBATH AOTHYECKA HEIPOTHBOPEYHUBYIO IICIIOUKY
PACCYKAEHHUIT C OIIOPOIT HA U3YIEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (DU3UIECKUE ABACHUS;
HCIIOAB30BATh IIPU PEINEHUN YIEOHBIX 3aAaY COBPEMEHHBIE MH(OPMAIIMOHHBIE TEXHOAOIMH
AAfl TIOWCKA, CTPYKTYPHPOBAHHSA, HHTEPIPETAIIMN M IIPEACTABACHHA YYE€OHOM M HayIHO-
ITOUYAAPHON — MHQOPMAIIUN, ITOAYYECHHON N3  PA3AHYHBIX HCTOYHHKOB, KPHUTHYECKH
AHAAH3HPOBATE IIOAYIAEMYEO HH(POPMAIIHIO;

IIPUBOAHTE IIPUMEPHI BKAGA2 POCCHICKUX U 3aPYyOEKHBIX YIEHBIX-(PU3UKOB B PasBUTUE HAYKH,
O0OBACHEHHUE IIPOIIECCOB OKPY/KAFOIIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOAOTHUI;
HCIIOAB30BATh TEOPETHYECKUE 3HAHMA 11O (PU3NUKE B ITOBCECAHEBHOI KHU3HH AAfl ODECIIeYCHUS
OE30ITaCHOCTH IIPH  OOpAIleHUH C UPHOOPAMH U TEXHHYCCKUMU YCTPOHCTBAMH, AAA
COXPaHEHUA 3A0OPOBBS 1 COOAIOACHHUA HOPM 9KOAOTHYECKOTO TIOBEACHHSA B OKPYIKAIOIIEH CPEAC;
paboTaTh B TIPYIIIE C BEIIOAHEHHEM PA3AHYHBIX COIMAABHBIX POAEH, IIAAHHPOBATH PabOTY
IPYHIIBL, PAIIHOHAABHO PACIIPEACAATH OOSA3AHHOCTH M IIAAHHPOBATBH AEATEABHOCTH B
HECTAHAAPTHBIX CHTYAIIHAX, aACKBATHO OIICHHMBATH BKAAA KAKAOTO M3 YYACTHHKOB IPYIIIEI B
pellIeHne pacCMaTPUBAEMOH IIPOOAECMEL.

K konmy oOyuenmsa B 11 kaacce mpeAMeTHBIE PE3YABTATBI HA 0OAa30BOM YPOBHE AOAKHEI

oTpaxaTh CPOPMUPOBAHHOCTD ¥ OOYIAFOIIIXCA YMEHIIH:

AEMOHCTPHUPOBATh HA IIPUMEPAX POAb M MeCTO (uU3UKu B (POPMUPOBAHHH COBPEMEHHOM
HAYYHOI KAPTUHBLI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOAOTHI, B IPAKTHYECKOI
AEATEABHOCTHU AFOAEH, IIEAOCTHOCTh H EAUHCTBO (DU3HYECKOI KAPTUHBI MHUPA;

y‘IHTbIB aTb rp AHHWITbI HpI/IMeHeHI/IH I/I3Y"ICHHBIX q)I/I?)I/I"ICCKI/IX MOAeAeﬁ: TOYCYHBIH
SACKTPHYECKUH 3apsiA, Ayd CBETa, TOYEYHBIM HCTOYHHK CBETa, fAACPHAA MOACAb aTOMA,
HYKAOHHAS MOAEAB ATOMHOI'O IAPA IIPH perreHny (DU3HIECKUX 32AaY;

pacriosHaBaTh (QU3NYECKUE ABACHHA (IIPOIECCH) M OOBACHATH HX HAa OCHOBE 3aKOHOB
SACKTPOAMHAMUKH U KBAHTOBOH (PU3HKH: SACKTPHYECKAS IIPOBOAUMOCTD, TEIIAOBOE, CBETOBOE,
XHMHYECKOE, MATHHTHOE ACHCTBHA TOKA, B3aHMOACHCTBHE MArHHTOB, 3AECKTPOMATHHTHASA
MHAYVKITHA, ACHCTBHME MATHHTHOIO IIOAfi Ha IIPOBOAHHK C TOKOM M ABIUKYIIHICH 3apfA,
SACKTPOMATHUTHBIE ~KOAEOAHUA U BOAHBL, HIPAMOAHMHEHHOE PaCIPOCTPAHEHHE CBETA,
OTpaKEHNE, IIPEAOMACHHE, MHTepdEPEHINA, AUMPAKIHA U IOAAPHU3ANNA CBETA, AHCIEPCHA
cBera, dorosrexrpuueckuii apdexr (poroaddekr), cBeTOBOE AaBACHHE, BO3ZHHKHOBEHHE

AMHEITYATOrO CHCKTpa aToMa BOAOpOAa, CCTCCTBCHHAA 1 UCKYCCTBCHHAS paAI/IOS.KTI/IBHOCTI);
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OIIMCBIBATD H3yYCHHBIC CBOMCTBA BEIIECTBA (IACKTPHYECKHE, MATHUTHBIC, OIITHYCCKUE,
SAEKTPUYECKYIO ITPOBOAUMOCTD PA3AHYHBIX CPEA) M IACKTPOMATHUTHBIE ABACHUSA (IIPOIIECCEI),
HCIIOAB3yA (PU3MYECKHE BEAMYMHBL JACKTPHUYECCKUN 3apAA, CHAA TOKA, IACKTPHYECKOE
HAIIPSKCHHE, JACKTPHYECKOE COIIPOTUBACHHE, PA3HOCTh IIOTEHIIMAAOB, SACKTPOABIKYILASA
CHAa, padOTa TOKA, MHAYKIIHA MATHHTHOTO IIOAf, CHAQ AmIIepa, cuAa AOpeHIa, HHAYKTHBHOCTD
KATYIIIKH, SHEPIUA JACKTPHYECKOTO M MAarHHUTHOTO IIOAEH, IIEPHOA M YaCTOTAa KOACOAHHUI B
KOAEDATEABHOM KOHTYpE, 3apAA H CHAA TOKA B IIPOIECCE TAPMOHHYECKUX IACKTPOMATHUTHBIX
KOA€OaHHH, POKYCHOE PACCTOAHUE M ONTHYECKAd CHAA AMH3BI, IIPU OIHCAHHHU ITPABUABHO
TPAKTOBATh (PU3HYECKHH CMBICA HCIOAB3YEMBIX BEANYHH, HX OOO3HAYECHNA U CAMHUIIEL
YKa3bIBATb (POPMYABI, CBA3BIBAIOIINE AAHHYIO (DU3HYECKYIO BEAHYUHY C ADYTHMU BEAMYNHAMH,
OIIHCBHIBATH M3yYCHHBIC KBAHTOBBIC ABACHHUA H IIPOIIECCHI, HCIOAB3YA (DU3HYECKIE BEAIHHBL:
CKOPOCTb 3AEKTPOMATHHUTHBIX BOAH, AAMHA BOAHBI WM YaCTOTa CBETA, 3HEPIUA M HMIIYABC
doToHa, IIEPHOA ITOAYPACIIaAd, SHEPTUA CBA3U ATOMHBIX AAEP, IPU OIHMCAHUN ITPAaBUABHO
TPAKTOBATh (PU3UYECKUI CMBICA HCIIOAB3YEMBIX BEAHYHH, HX OOO3HAYCHHUA H CAWHHUIIBL,
YKa3bIBaTh (DOPMYABI, CBA3BIBAIOIIIHE AAHHYIO (DH3MYCCKYIO BEAHHYNHY C APYTHMI BEAHMYNHAMI,
BBIYHCAATD 3HAYCHIE (PU3UICCKON BEAMIHHBI;

aHAAU3HPOBATh (DPU3UYECKUE IIPOIIECCHI M ABACHUSA, HCIOAB3YH (PU3NYECKHE 3aKOHBI U
npuHIUIE:  3akOH OMa, 32aKOHBI ITOCAGAOBATEABHOIO M IAPAAACABHOIO COEAMHEHUS
IIPOBOAHUKOB, 3aKOH AKOyAsi-AeHIIA, B3aKOH 9ACKTPOMATHHTHOH  HHAYKIHH, 3aKOH
IPAMOAMHEHHOIO PACIPOCTPAHEHUA CBETA, 3aKOHBI OTPAKEHHUA CBETA, 3aKOHBI IIPEAOMACHHSA
cBeTa, ypaBHeHHe OHHIITENiHA AAA OTOIPdeKTa, 3aKOH COXPAHEHHUSA SHEPIHH, 32KOH
COXPAaHEHUsA HMIIYAbCA, 33aKOH COXPAaHEHHUSA ISACKTPHYECKOIO 3apfAAd, 3aKOH COXPAaHEHUA
MAaCCOBOI'O YHCAQ, IIOCTYAATHl Bopa, 3aKOH PaAMOAaKTHBHOIO pacCliaAd, IIPH 9TOM Pa3ANYaTh
CAOBECHYIO (POPMYAHUPOBKY 32aKOHA, €r0 MATEMATHYECKOE BBIPAKEHHE M YCAOBHA (TPAHUIIBL,
00AACTH) IPUMEHUMOCTH;

OIPEAEAATH HAIIPABACHHE BEKTOPA MHAYKIIHH MATHUTHOTO IIOAf IIPOBOAHHKA C TOKOM, CHABI
Awmrrepa u cuasr AopeHrIa;

CTPOUTH U OIHCHIBATH N300PaKEHHUE, CO3AABAEMOE IIAOCKHM 3€PKAAOM, TOHKOH AMH3O0MM;
BBIITOAHATH OKCIIEPUMEHTBI 110 HCCACAOBAHHIO (PU3MYECKUX ABACHHI M IIPOIIECCOB C
HCIIOAB30BAHHEM IHPAMBIX M KOCBEHHBIX H3MEPEHHIl: IIpH 3TOM  (DOPMyAHPOBATDH
nmpobaemMy/3aAaqy M IHIOTE3y  yIeOHOrO — 9KCIIEPUMEHTa, COOMpPaTh  YCTAHOBKY — U3
IIPEAAOKEHHOIO OOOPYAOBAHUA, IIPOBOAUTD OIBIT U POPMYAUPOBATH BHIBOABI;

OCYIIIECTBAATD IIPAMBIE M KOCBEHHBIE M3MEPEHHA (PU3UYECKUX BEAMYHH, IIPH 9TOM BHIOHMPATDH
OIITHMAABHBIH CIIOCOO M3MEPEHHUA U HCIIOAB30BATH U3BECTHBIE METOABI OIIEHKH IIOTPEIITHOCTEH
HM3MEPEHHUIT;

HCCAEAOBATH 3aBUCUMOCTH (DU3MYECKUX BEAMYNH C HCIIOAB30BAHHEM IIPAMBIX M3MEPEHHUI: IIpH
5TOM KOHCTPYHUPOBATb YCTAHOBKY, (DHKCHPOBATH PE3YABTATHI IIOAYYEHHOH 3aBUCHMOCTH
du3NUECKNX BEAHMYMH B BHAC TaOAHMII U TIPadpUKOB, AEAATH BBIBOABI IIO PE3YABTATAM
HCCAEAOBAHMNS;

COOAIOAQTD IIPaBHAA OE30IACHOIO TPYAA IPH IIPOBEACHUN HCCACAOBAHHUI B PAMKAX y4E€OHOTO
SKCIIEPUMEHTA, YIEOHO-HMCCACAOBATEABCKON M IIPOEKTHOH AEATEABHOCTH C HCIOAB30OBaHHEM
HM3MEPHTEABHBIX YCTPOMCTB B AADOPATOPHOIO OOOPYAOBAHUS;

perraTe pacy€THbIC 3aAaYN C ABHO 3aAAHHOI (DH3MYECKON MOAEABIO, UCIIOAB3YA (DU3MIECKHE

34KOHbI M HpI/IHHI/IHI)I, Ha OCHOBC aHaAM3a YCAOBHA 3aAaYM BbI6I/Ip2,TI) CpI/ISI/I"ICCKyIO MOACAD,
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BBIACAATD CI)I/ISI/I"ICCKI/IC BEAUYUHBI U (popMyAbI, HEOOXOAUMBIE AAA €€ pelIeHus, IPOBOAUTD
PAcYETH U OLIEHUBATH PEAABHOCTD IIOAYICHHOIO 3HAYCHUSA (PU3MICCKON BEAMYHHBL;

pelaTh KadeCTBCHHBIC 3aAAYH: BBICTPAUBATH AOTHYECKA HEIIPOTHBOPEYHBYIO — LICIIOYKY
PACCYKACHHUIL C OITOPOIL HA U3YYCHHBIC 3AKOHBI, 3daKOHOMEPHOCTH 1 (PU3UYECKUE SBACHNUS;
HCIIOAB30BATD IIPU PEIICHUN YYeOHBIX 32A4Y COBPEMEHHBIC MH(OPMALIMOHHBEIE TEXHOAOIMH
AASL IIOHCKA, CTPYKTYPHPOBAHES, HHTEPIPETALMH U IIPEACTABACHUA yIeOHOM H HAYYHO-
HONYASPHOH ~ MH(OPMALIMK, IIOAYYCHHOW M3 PA3AHYHBIX HCTOYHUKOB, KPHTHYECKH
AHAAMBHPOBATH ITOAYIAEMYFO HH(OPMALIHFO;

OOBACHATH IIPUHIHIIEI ACHCTBUS MAIINH, IIPHOOPOB M TEXHHYCCKUX YCTPOMCTB, PAa3ANYATH
yCAOBHS UX OE30IIACHOIO UCIIOAB30BAHUS B IIOBCCAHECBHOM JKU3HU;

IIPUBOAUTE IIPUMEPHI BKAAAQ POCCHUICKIX H 3apy6e>KHbIX yqéHbIX—cpH?,HKOB B Pa3BUTHE HAYKH, B
OOBACHEHHE IIPOLIECCOB OKPY/KAFOILEIO MUPA, B PA3BUTHE TEXHUKH U TEXHOAOIHIL;
HCIIOAB30BATD TEOPETUYECKUE 3HAHUA 110 (DU3HKE B IIOBCEAHCBHON JKH3HH AASL OOECIICUCHMS
0e30IMaCHOCTH IPH  OOpAIINEHUN C HIPHOOPAMH U TEXHHYCCKHMU YCTPOHCTBAMH, AAf
COXPaHEHHA 3AOPOBbA H COOAIOACHNA HOPM 9KOAOTHYECKOTO ITOBEACHHUSA B OKPY/KATOIIEH CPEAC;
paboTrarh B IPyIIIE C BBITOAHCHHEM PA3AMYHBIX COLMAABHBIX POACH, IIAAHHPOBATH PabOTY
[PYIIIBL, PALHOHAABHO PACIPEACAATH OOASAHHOCTH M IIAAHHPOBATH ACATEABHOCTH B
HECTAHAAPTHBIX CHTYallUsAX, aACKBATHO OILICHUBATH BKAQA KAKAOIO U3 YYACTHHKOB IPYIIIBL B

pCH_ICHI/IC pﬁCCManI/IB AEMOI HpO6ACMbI.

TEMATHUUECKOE ITAAHWUPOBAHME

10 KAACC
Ne KoanuectBo uacos
HaunmeHoBaHUe pa3aeroB BaexTpoHHEBIE (IIU(POBHIE)
n/u U TeM IPOTPaMMBI Beer  Kowrp. Tlpaer. o0pa3oBaTeAbHbBIE PECYPCHI
o | paGoTeI pa6oTeI
Pazaea 1. PU3HMKA 1 METOADBI HAYUHOI'O ITO3HAHMA
11 Pu3nKa 1 METOABI HAYIHOIO 5 bubauoreka LIOK
[TO3HAHUS https://m.edsoo.ru/7f41bf72
HTtoro mo pasaey 2
Paszaea 2. MEXAHUW KA
2.1 Kunemarnka 5 bubamotera HOK
https://m.edsoo.ru/7f41bt72
butamorexa [LHOK
22 Ammavimica ’ https://m.edsoo.ru/7f41bf72
3 3aKOHBI COXpaHEHNUA B 6 1 1 bubanoreka IHOK
MEXaHHKE https://m.edsoo.ru/7f41bt72
Hroro o pasaeay 18
Pazaea 3. MOAEKYASAAPHAA ®M3HKA 1 TEPMOAMHAMHMKA
31 OCHOBBEI MOAEKYAAPHO- 9 1 bubanorexa LHOK
KHETHIECKON TEOpHH https://m.edsoo.ru/7f41bt72
bubanorexa OK
3.2 OCHOBEI TEPMOAHMHAMHUKHI 10 1 https://m.edsoo.ru/7F41 be;IZ
35 e e oot LIOK
https://m.edsoo.ru/7f41bt72
IIEPEXOABL
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Hroro

ITO PA3ACAY

24

Paszaea 4. DAEKTPOAMMTHAMUMKA

4.1 DACKTPOCTATHKA 10 1 Butanorera HOK
https://m.edsoo.ru/7f41bf72
42 iﬁiﬁiﬁiﬁiﬂ tok. Toxurs 12 1 1 Bubanorera HOK
https://m.edsoo.ru/7f41bt72
PA3AMYHBIX CPEAAX
Hroro mo pasaeay 22
Pesepsroe Bpems 2 1
OBIIEE KOAMYECTBO YACOB 68 4 4
1O IMTPOI'PAMME
11 KAACC
Ne Haunmenosanue KoanuecTso uyacos
1w/ pasAeAoB 1 Tem Kosrp. Mpasr. Baexrponusie (1iudpossie)
Bcero o6pasoBaTeAbHBIE PECYPCHI
IPOrpaMMBI pa6oTel pa6oTel
Paszaea 1. DPAEKTPOAMHAMIKA
MaruurHOE ITOAEC.
1.1 DAECKTPOMATrHUTHASL 11 1 3 bubanoreia HOK
https://m.edsoo.ru/7f41c97¢
HHAYKITHSA B
Hroro o pasaeay 11
Pazaea 2. KOAEBAHUMA 11 BOAHBI
Mexanuveckue u
2.1 3AEKTPOMAIHUTHBIE 9 1 bubanorexa HOK
concBarims https://m.edsoo.ru/7f41c97¢
22 Mexaamgeckue u 5 1 butanorexa [HOK
IAEKTPOMATHUTHBIE BOAHBI https://m.edsoo.ru/7f41c97¢
butamorexa [HOK
23 Orrriia 10 3 https://m.edsoo.ru/7f41c97¢
Mroro mo pasaeay 24
Pasaea 3. OCHOBBI CITEITMAABHOM TEOPUM OTHOCUTEABHOCTHU
31 OCHOBHI CIIELIMAABHON 4 1 bubanoreka IHOK
TEOPHUH OTHOCHTEABHOCTH https://m.edsoo.ru/7f41c97¢
Hroro o pasaeay 4
Paszaea 4. KBAHTOBAA ®N3MKA
41 DAEMEHTEI KBAHTOBOM 6 butaunorexa [LHOK
OITTUKHU https://m.edsoo.ru/7f41c¢97¢
4.2 Crpoenue atoma 4 bubanorexa HOK
https://m.edsoo.ru/7f41c97¢
bubaunoreka LHOK
3 Aromroc iapo > https://m.edsoo.ru/7f41c97¢
Hroro mo pasaeay 15
Pazaea 5. DAEMEHTBI ACTPOHOMUMM U1 ACTPO®M3UKU
51 DAECMEHTBI ACTPOHOMHUU U - 1 bubanorexa LHOK
acrpodpusuku https://m.edsoo.ru/7f41c97¢
Hroro o pasaeay 7
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Paszaea 6. OBOBIIAFOITTEE ITOBTOPEHUE

6.1

O06obmarortiee 4

ITOBTOpPEHUE

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

Hroro mo pasaeay

Pesepsroe Bpems

OBIIIEE KOAMYECTBO YHACOB
I10 IMPOI'PAMME

68

ITOYPOUHOE ITAAHMPOBAHUE

10 KAACC

Ne KoanuecTBo yacos 5
AEKTPOHHBIE [T POBBIE
n/ua Tema ypoka Kourp. IIpaxr. ep
Bcero o6pasoBareAbHBIE PECYPCHI
paGoter = paGoThI
POuszmka — HAyKa O IIPHUPOAEC.
1 u Vi prp 1 butamnorexa IHOK
Ay4YHBIE METOABL IO3HAHUSA
e https://m.edsoo.ru/ff0c32e2
OKPYKAIOIIIEro MUPA *
Poab u MECTO dpusuxn B

5 dopmupoBaHmH COBpPEMEHHOI 1 bubanorexa LHOK
HAYYIHON KAPTHHEI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTHIECKOM AEATEABHOCTH ATOAEH
Mexanuueckoe ABITKCHIE,

3 OTHOCUTEABHOCTD MEXAHUIECKOTO 1 bubanoreka 1TOK
asmxerus. [lepemernienue, ckopocTs, https://m.edsoo.ru/ff0c3508
yCKOpeHIe

4 Pasromepnoe IIPAMOAHHEIHOE 1 bubanoreka 1TOK
ABITKEHIE https://m.edsoo.ru/ff0c3620

5 PasroyckopenHoe — mpsAMOAHHERHOE 1 bubanorexa LHOK
ABIDKCHHE https://m.edsoo.ru/ff0c372¢

6 CpoboaHOe  maseHme. YCKOpeHHE 1 bubanoreka 1HOK
CBOOOAHOTO ITAAEHUSA https://m.edsoo.ru/ff0c39¢cc
Kpusoauneitnoe ABHZKEHHE.

. Ap . 1 bubanoreka [HOK

BUDKEHIE MATEPUAABHOM TOYKH IIO
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH *
I Tpuaimn OTHOCHUTEABHOCTH
p bubanoreka [HOK
8 l'aanaea. VHeprmaAbHBIE —CHCTEMBI 1
. https://m.edsoo.ru/ff0c3be8
orcuera. Ilepssrii 3akon Herorona -
Macca  Tteaa. Cwumaa.  Ilpusmmn

9 B P 1 bubanoreka ITHOK
CYIIEPIIO3UIIAN CHUA. BTOPOI 3aKOH
yuep pu https://m.edsoo.ru/ff0c3be8
Herorona aas MaTepHaAbHON TOYKA *

10 Tperuit  3akom  Herotoma — aaf 1 bubanorexa LIOK
MATEPHAABHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akon BcemmpHOro Ttarorenus. Cuaa

1 112[ 1 Bubanoreka IHOK
THKECTH. epBas KOCMHYECKAs

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

1 Cuaa ymopyrocru. 3axkon ['yka. Bec 1 bubauoreka LIOK
TeAd https://m.edsoo.ru/ff0c3e18

13 Cuaa TpEeHHH. Koadbdpunnenr 1 bubanoreka 1HOK
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Tperusa. CHAa CONPOTHBAEHHUA IIPU

ABIIKCHHH TE€AQ B X KHAKOCTH AW Ira3¢c

https://m.edsoo.ru/ff0c3f76

IToctymmaTteAapHOE M BpammaTeAbHOE

ABIDKEHHE aOCOAIOTHO TBEPAOIO TEAQ.

butamnorexa IHOK

14 Momentr  cmap.  Ilaedo  cumabL https://m.edsoo.ru/ff0c41a6
VcaoBus paBHOBECHA TBEPAOLO TEAQ
MMoyapc  MaTepHaABHOH — TOYUKH,

15 CHUCTEMBI ~ MATEPHAABHBIX  TOYEK. bubauoreka LOK
MMiyabc cHABL 3aKOH COXpaHEHUA https://m.edsoo.ru/ff0c43d6
MMITyAbCA. PEaKTHBHOE ABIKCHIE
Pabora u MOITTHOCTb CHIAHL.

Kunernueckas SHEprus bubanoreka 1TOK

16 MarepuaAbHOH TOukH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHECHUU KHHETHIECKOI SHEPIUU
ITorennmaspHas SHEPTHUA.

l ITorennmaspHasn uaHeer;I yIpyro BubAmorexa LIOK

/ Acopmmposaroft HIPYCHHE https://m.edsoo.ru/ff0c461a
[Morennmaapuast SHEPTHs TEeAQ y
BOAM3U IIOBEPXHOCTH 3EMAH
ITorenmmaapmsre u
HEIIOTEHIIMAAbHBIE  CUABL  CBSA3b

18 pabOTBl HEIOTEHIINAABPHBIX CHA C bubanorexa LHOK
M3MEHCHIEM MEXAaHHYECKOH SHEprun https://m.edsoo.ru/ff0c478¢
CHCTEMEI TEA. 3aKOH COXPAHCHUA
MEXaHHYIECKON SHEPIUN
AabopartopHast pabora
«ccaepoBarme CBA3H PAOOTHL CHABL C

19 M3MEHEHUEM MEXAHUYECKOU 3HEPIUH bubauoreia HOK

P https://m.edsoo.ru/ff0c478c
Teaa  HA  IIPHMEPE  PACTLKCHI g
|PE3UHOBOTO JKIYTa»
Konrpoapmas pabora mo  Teme Bufanorexa LOK

20 «Kmaematuka. Awsammka.  3akoHBI

https://m.edsoo.ru/ff0c4b74
COXPAHEHHUSA B MEXAHIKE» *
OcuoBHBIE MO AOKEHUSA
21 MOAEKYASPHO-KHHETHYCCKON TECOPHH. bubanorera HOK
yAAP P https://m.edsoo.ru/ff0c4dc2
bpoynosckoe asmxenue. Aucdysmsn *
Xapaxrep ABIDKCHUS u

2 B3AaMMOACHCTBUS YACTUI] BEIIIECTBA. bubanorexa 1TOK
MoaeAn CTpOeHUs ra3oB, KUAKOCTCH https://m.edsoo.ru/ff0c511e
M TBEPABIX TEA

3 Macca MOAEKYA. KoaudgectBo butamorexka LIOK
BerectBa. [locrosinnas ABoraapo https://m.edsoo.ru/ff0c570e

o TCH"AOBOC paBuoBecue. Temmeparypa Bubamorexa LIOK
u e€ msmepenue. [llkara Temmeparyp https:/,/m.edsoo.ru/ F0c5T0c
eAbcus

25 Maeanpsnii a3 8 MKT. OcnmoBHOe Bbubanoreka 1TOK
ypasaenune MKT https://m.edsoo.ru/ff0c4fde

26 ABCOAFOTHAs TEMIIEpaTypa Kak Mepa bubanorexa LIOK

25



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c4fde

CpeAHENl ~ KHHETHYECKOM  SHEpPIUH
ABIDKCHUSA MOAEKYA. VpasHenme

Menaeaeesa-Kaaneipona

https://m.edsoo.ru/ff0c511e

bubanorexa 1TOK

27 3akoH AaabToHA. ['a30BBIE 3aKOHBI https:/ /m.edsoo.ru/ f0c5052
AaboparopHas pabora

23 «ccaeAOBaHHE 3aBHCHMOCTH MEKAY bubanorexa 1IOK
mapameTpamMu cocrostaust https://m.edsoo.ru/ff0c5952
Pa3pEKEHHOIO ra3a»

29 W3zomporeccsl B HAGAABHOM Ta3€ M UX bubanoreka HOK
rpapuaecKoe IPeACTABACHUE https://m.edsoo.ru/ff0c570e
Buyrpennss SHeprus
TEPMOAMHAMUYECKOH — CHCTEMBI U

30 crrocoOBI e€ m3meHeHHA. Koamgectso Bbubaumorexa 1TIOK
TenAoTel U pabora.  Buyrpenmss https://m.edsoo.ru/ff0c5952
SHEPIUA OAHOATOMHOIO HACAABHOIO
rasa

31 Buapr Temmaomepesadn Bubanorera HOK

https://m.edsoo.ru/ff0c5¢36
VaAeAbHas TEHAOEMKOCTb BEIIIECTBA.

3 Koanuectso TEIIAOTHI pu bubanoreka IHOK
TEIAOIIEpeAadeE. AAnabarHbII https://m.edsoo.ru/ff0c5¢36
mporiecc

33 ITepsrrit 3aKOH TEPMOAMHAMHKH M €TO butanorexa 1TOK
IIPUMEHEHHE K H30IIPOIIeccaM https://m.edsoo.ru/ffOc5efc
HeobGpatumocts IIPOIIECCOB B

34 npmp(I;)Ae. BTopcI))ﬁ ’ 3aKOH bubanorera HOK

https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKI *

35 IMpraTIT ACHTCTBUS u KIIA bubanoreka 1HOK
TEITAOBOI MAITIHEI https://m.edsoo.ru/ff0c600a

butamoreka LIOK

36 Huka Kapno ar ero KITA https://m.edsoo.ru/ff0c6938

37 DKOAOTUYIECKIE IIPOOAEMBI butamoreka LIOK
TEIIAOIHEPIETUKI https://m.edsoo.ru/ff0c6938

18 Oo6obmaroruit ypox «MoAekyadpHasn bubauoreka LHOK
usnra. OCHOBBI TEPMOANHAMUKID) https://m.edsoo.ru/ff0c6938
Konrpoapmas pabora 1mo  Tteme

39 «Moanekyasipaas  usuxa. OCHOBEI bubanorexa HOK

https://m.edsoo.ru/ff0c6a50
TECPMOAMTHAMUKID) N

40 [TapoobpasoBaHme u KOHAEHCALHSL. bubanorexa LIOK
Wcnapenue u kumenne https://m.edsoo.ru/ff0c63b6
ADCoArOTHAA W OTHOCUTEABHASA

41 BAQKHOCTDb BO3AyXa. Hacoimennsrit bubanorera HOK

https://m.edsoo.ru/ff0c64d8
map
Teeépaoe Teao. Kpucrasamueckue u

4 amopdHBle  Teaa.  AHH3OTpOIHA bubanorexa LOK
cBoiictB  kpucraaroB.  Kuaxme https://m.edsoo.ru/ff0c65f0
KPHCTAAABIL. CoBpemenHbre
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MaTCpHUAABL

ITAaaBAeHmE n KPpHUCTAAAM3AIIHA.

butaumorexa 1IOK
43 VaeabHAS TEIIAOTA IAABAEHUS.
https://m.edsoo.ru/ff0c6708
Cybanmarnius
butamnorexa IHOK
44 VpaBHEHHE TEIAOBOrO OaraHca
https://m.edsoo.ru/ff0c6820
DAEKTpH3AIUA TEA. DACKTPHUICCKUIN

45 A butamnorexa IHOK

3apsA. Ba BHA2 SAEKTPHYECKHX

p p https://m.edsoo.ru/ffOc6bec
3apAAOB

ITpoBoAnuKH, AAIACKTPUKH u

46 p 3 p butamnorexa IHOK

HOAVIIPOBOAHHKH. 3aKOH COXPAHEHUS
yip p https://m.edsoo.ru/ffOcbbec
9AEKTPHYECKOTO 3aPAAA §
BsanMoaelictBue  3apAA0B. 3aKOH
. p . bubanoreka [HOK
47 Kyaoma. TodedHsrii 3ACKTpHUYECKUI
https://m.edsoo.ru/ff0c6ced
3apAA
HanpsaxeanocTs 3AEKTPHYIECKOTO
moad.  Ilpmammm  cynmeprioznmmm bubaumoreka LHOK
48 .
SACKTPHYCCKUX IIOACH. Ananm https://m.edsoo.ru/ff0c6df2
HAIIPAKEHHOCTH
PaGota cHA  3AEKTPOCTATUYECKOTO
P bubanoreka [HOK
49 TTOASL. TTorennmaa. Passocts
https://m.edsoo.ru/ff0c6£00
HOTEHITIAAOB
ITpoBoAHUKE U AUDAEKIPUKH B

<0 p p bubanoreka [HOK

3AEKTPOCTATUIECKOM ITOAE.
p https://m.edsoo.ru/ff0c7018
AmsaekTprdeckas IPOHHUIIAEMOCTb *
51 e . K Bubanorexa 1TOK
AEKTPOEMKOCTE. KOHAEHCATO
P p https://m.edsoo.ru/ff0c7126
DAEKTPOEMKOCTD IIAOCKOTIO

5 p 3 bubanoreka [HOK

KOHAEHCATOPA. DHEPIUA 3aAPAKEHHOIO
p p P https://m.edsoo.ru/ff0c72c0
KOHACHCATOPA )

53 Aabopartopras pabora "Mameperue 1 bubanorexa 1TOK
3ACKTPOEMKOCTH KOHAeHCaTopa" https://m.edsoo.ru/ff0c7018
[puHnmn ACHCTBAA M IIPUMEHCHUE
KOHAEHCATOPOB, KOIIIPOBAABHOIO

54 p . p bubanoreka 1TOK
amrmapaTta,  CTPYMHOIO — IPUHTEPA.

p by p p https://m.edsoo.ru/ff0c7018
DAeKTpOCTaTHIECKAS 3aITUTA.
3a3eMAEHHE IACKTPOIIPUOOPOB
DACKTPUYECKHH TOK, YCAOBHA €ro
CYIIeCTBOBAaHUA. |lOCTOAHHBII TOK.
55 Cy a bubanoreka LIOK
HAQ TOKA. ANIPAKEHUE.
p https://m.edsoo.ru/ff0c72c0
ComporuBacume. 3akoH Oma  AAf
YYACTKA LICTTH
[TocaeaoBareAbHOE, — ITAPAAACABHOE,
CMEIIAHHOE COEAHEHNE

56 Aab 5 0.5 Bbubanoreka 1HOK

IIPOBOAHUKOB. /\abopaTopHas paboTa .
P parop p https://m.edsoo.ru/ff0c74£0
«/I3y4eHmE CMEITAHHOTO COCAMHCHHUS *
PE3HCTOPOB»
57 Pabora 1 MOIIHOCTD 3AEKTPUYECKOrO bubanoreka 1HOK
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ToKa. 3akoH AsoyAs-/AeHIa https://m.edsoo.ru/ff0c7838

3akon Oma AAf ITOAHOH (3AMKHYTOIN)

saekTpuueckoil  memm.  Koporkoe Brfanorexa OK
58 3ampeikanne. AaboparopHas pabota 1 0.5

https://m.edsoo.ru/ff0c7ae0

«Mameperne DAC ncrounmka Toka 1

€ro BHYTPEHHETO COITPOTHBACHIIS)

DAEKTpOHHAA IIPOBOAUMOCTb

TBEPABIX ~ METAAAOB.  3aBHCHMOCTB bubanorexa 1IOK

59 1
COIPOTUBACHHS METAAAOB or https://m.edsoo.ru/ff0c82ba
Temireparypsl. CBEPXIIPOBOAUMOCTD

60 DACKTPHUYECKHIT TOK B  BaKyyMe. 1 bubamorexa LIOK
CBOIICTBA 9AEKTPOHHBIX IIyIKOB https://m.edsoo.ru/ff0c86fc
[ToAymmpoBoAHHEH, UX COOCTBEHHAA U

61 mprMecHas TPOBOANMOCTh. CBOTICTBA 1 bubauoreka LHOK
p—n-Irepexoaa. https://m.edsoo.ru/ff0c84ae
[ToAyrrpoBOAHHKOBBIE IIPHOOPEI
DAEKTPUYECKHE TOK B PACTBOPaxX M

2 paciiaaBax 3AEKTPOAHTOB. 1 butanorexa 1TOK
DAEKTPOAUTHYECKAA  AHMCCOITHAIIUAL https://m.edsoo.ru/ff0c82ba
DAEKTpPOAU3
DAeKkTpudecknii  TOK B Ias3ax.

63 CaMOCTOATEABHBIN u 1 bubanoreka ITOK
HECAMOCTOATEABHBIIH paspsA. https://m.edsoo.ru/ff0c84ae
Moanmws. [Taazma
DAEKTpHIECKHE pubOPEL u

64 JCTpOMCTBA M WX  IPAKTHYIECKOE 1 bubauoreka LHOK
npumererne.  [lpaBmaa  TexHHKH https://m.edsoo.ru/ff0c86fc
besomacuocTn

65 Obo06rmarormii YpOK 1 bubanorexa LIOK
«DAEKTPOANHAMUKA) https://m.edsoo.ru/ff0c88be
KonrtpospHas  pabora 1o  Teme

66 «DAEKTPOCTATHKA. TTocrosuunmit 1 1 bubanoreka 1HOK
sAekTpuueckuii  ToKk.  Tokm B https://m.edsoo.ru/ff0c8a8a
PASAHYHBIX CPEAAX»

7 Pesepsrrrit  ypok. KonTtpoarnas 1 1 butamorexa 1TIOK
pabora mo Teme "DAeKTpoArHAMEKA" https://m.edsoo.ru/ff0c8c56

68 Pesepsueiii  ypox.  OOobrmarornumii 1 butamorexa 1HOK
ypoxk 1o Temam 10 xaacca https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOAMYECTBO YACOB I1O 68 4 4
ITPOI'PAMME
11 KAACC
K OAMECTBO ACOR DaexrpoHHbIe HUPPOBLIE
Ne o6pa3oBaTeAbHBIE PECYPCHI
Tema ypoxa

/o Beero Konrp. ITpaxr.

paboTer paboTel
1 ITocrosHHble MATHUTBI U UX 1 Bbubanoreka IHOK

B3aUMOAEHCTBHE.,

https://m.edsoo.ru/ff0c9778
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Maruuraoe moae. Bexrop

MATHUTHOM MHAYKIIH.
Auaun MATHATHO
MHAYKLIAN

Maruuraoe MOAE

IPOBOAHHUKA € TOKOM. OIbIT
Opcrepa.  BsammoaericTeue
ITIPOBOAHHKOB C TOKOM

Aaboparopaas pabora
«3yaenue MArHUTHOIO

ITOAS KaTYyIIKH C TOKOM»

butaunorexa HOK
https://m.edsoo.ru/ff0c98fe

butaunorexa HOK
https://m.edsoo.ru/ff0c98fe

AeiicTBIE MATHUTHOIO ITOAS
HA IPOBOAHHK C TOKOM.
Cuna Awmrzepa.
Aaboparopuas pabora
«MccaepoBanme — AeHCTBUSA
IIOCTOSSHHOTO ~MATHHMTA HA

PpaMKy C TOKOM»

AelicTBHIE MATHUTHOIO IIOASA
Ha ABIDKYIIIYFOCS
sapmxeHHyro dactuiry. Cuaa
Aopenma.  PabGora  cuas

AopeHnria

butaunorexa HOK
https://m.edsoo.ru/ff0c9ac0

butanorexa LHOK
https://m.edsoo.ru/ff0c9df4

DAEKTPOMATHHTHAA
nuAyknua.  Ilotok BekTopa
mMarHnTHON HHAYKIHH. DAC
MHAYKITHH. 3akoH
JAEKTPOMATHUTHOMN
naAykia Papases
AaboparopHas pabota
«MccaepoBanme ABACHUS
SAEKTPOMATHUTHOM

THAYKITHID)

bubanoreka LHOK
https://m.edsoo.ru/ff0c9df4

bubanoreka LHOK
https://m.edsoo.ru/ff0cal50

WuayktusHOCTL.  SIBACHME
CAMOMHAYKITHH. BAC
CAMOHMHAYKITUH. DHeprus
MArHUTHOTO ITOAf KaTYIIKU
C TOKOM. DAEKTPOMArHUTHOE

IIOAC

bubanoreka LHOK
https://m.edsoo.ru/ff0ca600

Texuudeckue ycTpoucrBa U
nx [IPHUMEHCHHE!
ITOCTOSHHEIE MATHUTEL,
SAEKTPOMATHUTEL,
9ACKTPOABHUTATCAD,
YCKOPHTEAH DACMEHTAPHBIX
Y4ACTHII, HMHAYKITHOHHAA

IICYb

bubaunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

Ob6o0marorit YPOK
«MaruurtHOE IIOAEC.

bubanorexa [HOK
https://m.edsoo.ru/ff0cab82
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DAEKTPOMATHHTHASL

HHAYKITHD

11

Kourpoapmaa pabora 1o
Teme «MaramTHOE  TIOAE.
DAEKTPOMATHHTHASL

THAYKITSD)

bubanoreka [HOK
https://m.edsoo.ru/ff0cad58

12

CBODOAHBIE MEXAHUYIECKHE
KoAeOanwuA. l'apmoHmaeckue
KOAE€OAHU. VpasaeHnune
TAPMOHHYECKUX KOACOAHHI.

ITpesparrienue saEprun

bubanoreka [HOK
https://m.edsoo.ru/ff0caf06

13

Aaboparopuas pabora
«MccaepoBanue

3aBUCAMOCTH IIEPHOAR
MaABIX KOA€OAHHUIT Ipy3a Ha
HUATH OT AAHWHBI HHUTH H

MaCChbI rpysa»

bubanoreka [HOK
https://m.edsoo.ru/ff0caf06

14

KoaeOareapHbrit KOHTYP.
CBOOOAHBIE
SAEKTPOMATHUTHBIE
KOAEODAHUSS B  HMAEAABHOM
KOAEDATEABHOM KOHTYypE.
Amnasorus MEKAY
MEXaHUYECKIMU u
9ACKTPOMATHUTHBIMU

KOAE€OAHUAMU

bubanoreka LHOK
https://m.edsoo.ru/ff0cb820

15

16

®opmyaa Tomcona. 3akon
COXpAHEHHUA  JHEPIHH B
HACAABHOM KOAECOATEABHOM
KOHTYpe

IIpeacraBAcHmE o
32TYXAOIUX  KOACOAHUAX.
Bemyxaennsie
MEXaHIYECKHe  KOAEOAHUA.
Pesomanc.  BumaymaerHBIE
5AEKTPOMATHUTHBIE

KOA€OaAHUA

bubanoreka LHOK
https://m.edsoo.ru/ff0cb9c4

butanorexa HOK
https://m.edsoo.ru/ff0cbb86

17

18

ITepemenmnrit TOK.
CrHycomAaABHBII
IIepEMEHHEBIN TOK.
Mormnocrs IIEPEMEHHOTO
ToKa.  AMIAHTyAHOE W
ACHCTBYFOIIICE 3HAYEHHUE
CHABI TOKA U HAIIPKECHUA
Tpauchopmarop.
[IpousBoAcTBO, IEpeaada U
oTpebAeHIEe

SAEKTPUYIECKOIN SHEPTUU

bubanoreka LHOK
https://m.edsoo.ru/ff0cbd34

bubanorexa [HOK
https://m.edsoo.ru/ff0cbd34

19

VYcerpoiictBo u

butamorexa LHOK
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MPAKTIYECKOE IIPHMCHECHHE
3AEKTPHIECKOTO 3BOHKA,
TEHEPATOpPA  IEPEMEHHOIO
TOKA, AMHANA

SACKTpOIICpeAaHT

https://m.edsoo.ru/ff0cc324

DKOAOIMYECKHE PHCKH IIPH
IIPOH3BOACTBE

snekTposHeprun.  KyawTypa

bubanoreka [HOK

20 HUCIIOAB30BAHHUA https://m.edsoo.ru/ff0cc324
SAEKTPOIHEPTHH B
ITOBCEAHEBHOM KU3HU
Mexanuueckue BOAHBI,
YCAOBHA PaCIPOCTPAHCHU.
1 [epmoa. Ckopocrtb bubauoreka LHOK
PACIIPOCTPAHEHUS U AAHHA https://m.edsoo.ru/ff0cca54
BOAHEL  [lomepeunsie
IIPOAOABHBIE BOAHEI
3syk.  Ckopoctp  3ByKa. BubAmorexa LOK
22 I'pomkocts  3Byka. Bricora
roma. Tenp spya https://m.edsoo.ru/ff0cccOc
DAEKTPOMATHUTHBIE BOAHEI,
23 UX CBOMCTBA M CKOPOCTE. butanorexa HOK
[[lkara 9AECKTPOMATHHTHBIX https://m.edsoo.ru/ff0ccfe0
BOAH
[lpuHIUIBL  paAHOCBA3N U
o4 TEAEBUACHUS. Passurue bubanoreka [HOK
CPeACTB CBfI3H. https://m.edsoo.ru/ffOccfe0
Paamoaokarius
’5 KonTtpoasHas pabora butamorexa HOK
«KoAeDaHnsA 1 BOAHBD https://m.edsoo.ru/ff0cc6f8
IpamoaunneitHOE
ACIIPOCTPAHEHUE CBETA B
26 iAHO})pOA}}I)OfI cpeae. Bubanorera oK
- https://m.edsoo.ru/ff0cd350
TodYedHbII UCTOYHUK CBETA. -
Ay cBera
OrpakeHue cBeTa. 3aKOHEL
OTPAKEHUS CBeTA. bubanoreka LHOK
o [Mocrpoenne nzobpaxeHnit https://m.edsoo.ru/ff0cd4e0
B IIAOCKOM 3€pKaAc
[TperomaeHne CBETA.
IToanoe BHYTpPEHHEE
28 OTpaKECHHE. Hpe};TtebuHﬁ Bubamorera HOK
https://m.edsoo.ru/ff0cd7f6
JTOA IIOAHOTO BHYTPEHHETO *
OTpaKECHUA
AaboparopHas pabora BnbAmorexa LOK
29 «3mepenne IIOKa3aTCAS
https://m.edsoo.ru/ff0cd67a
IIPEAOMACHUSA CTEKAD)
30 AWMH3BL. IMocrpoenne bubanorexa LHOK

U300paKEHUH B AHHS3C.

https://m.edsoo.ru/ff0cddle
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QopMyAa TOHKOH AHMH3BL

VBeanveHne AMH3BL

Aab 6
aboparopHas paoora bubamorexa LOK

1 % 1 1
(«eeacaoparie cpomers https://m.edsoo.ru/ffOcddle

HM300PAIKCHIH B AHH3AX»

Awucriepcus cera. CAOMKHBIN

cocras Oeaoro csera. Llser.
bubanoreka [HOK

Aaboparopras pabora ! ! https://m.edsoo.ru/ff0cddle

«Habaroaerne  aAmcriepcun

CBETA»
141 .

nrepdepeHnus cBeTa Bubanoreka LIOK
Audpaxmms CBETA. 1

https://m.edsoo.ru/ff0ced22

Aundpakimonnas perérka

INomrepeunocts CBETOBBIX bubanoreka LHOK

BOAH. [Toaspusanus cera https://m.edsoo.ru/ff0cf02e

Omrugeckne  1npubOpsl  H

bubanoreka LHOK

i 1
yetporcTea ¥ ycAopmi wx https://m.edsoo.ru/ff0cf02e

6e3011aCHOTO IIPUMEHCHUA

I'pammirel  IpUMEHHMOCTH
KAACCHUYIECKOIL MEXAHUKH. bubanoreka [HOK

[Tocryaarer  crrermaAbHOI https://m.edsoo.ru/ff0cf862

TECOPHH OTHOCHTCABPHOCTH

OTHOCUTEABHOCTD

OAHOBPEMEHHOCTH. 1 butanorexa HOK
3ameareHHE  BpEMEHH U https://m.edsoo.ru/ff0cfad2
COKpAII[EHIE AAHHEI

Oueprus u HIMITyABC

PEAATHBUCTCKON  YACTHUIIBL 1 bubanoreka IHOK
CBA3p MacChl C 9HEPrUeH u https://m.edsoo.ru/ff0cfc68
HMIIyABCOM. DHEPTHA IOKOA

KonTtpoasHas pabora

«Orrruxa. OcHOBBI bubanoreka LHOK
CIICLITAABHOM Teopun ! ! https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEABHOCTI

®oronsr. Popmyaa ITaanka. 1 bubanorexa LHOK
Dueprust 1 nMIyALC HOTOHA https://m.edsoo.ru/ff0cfel6

OTKpBITHE U HCCACAOBAHHE
doroapdekra. Ombrrer A. 1
I". CroaeToBa

butamorexa HOK
https://m.edsoo.ru/ff0cffc4

3aKOHBI doroapdexkra.
VpaBaenue DHHIITEHA AA 1 bubanoreka LHOK
doroapdekra.  «KpacHas https://m.edsoo.ru/ff0d015¢e
rparuia» porosdderra
aBaeHme cera. Omsrrer 1.
ﬁ. AebeaeBa. Xummdeckoe 1 Butanorera LOK
. https://m.edsoo.ru/ff0d04a6
AcHicTBHE CBETA
Texumdaeckue ycrpoicTBa u 1 bubanorexa LHOK
IIPAKTHYIECKOE IIPUMEHEHHE! https://m.edsoo.ru/ff0d04a6
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45

dorosremenT, HOTOAATIUK,
COAHEYHAS Garapes,
CBETOAMOA

Pemrenme 3apau 1o Teme
«DAEMEHTHI KBAHTOBOM

OITTHUKID

butamnorexa HOK
https://m.edsoo.ru/ff0d0302

46

47

48

49

50

Moaear aroma Tomcona.
Omsrrer - Pesepdopaa 1o
PacCesHIIO X-YACTHIL.

ITaameTapHAs MOACAD aTOMA
IToctyaater Bopa

Wszayuenme m 1orAormeHue
dOTOHOB  IIpH  IEpPEXOAE
aroMa C OAHOIO YPOBHA
SHEPIUH Ha APYroil. Buapr
CIIEKTPOB

BoAHoBEIE cBOTICTBA YacTHIIL.
Boansr A€ Bpoiias.
KopmyckyasapHO-BOAHOBOI
Ayaamsm. CroHTaHHOE H

BBIHYKACHHOC U3AYYICHUC

OTxprITHE

paauoakrusHOCTH.  OIIBITEL
Pesepdopaa o
OIPEAEACHHIO CcOCTaBa

paAI/IoaKTI/IBHOFO HU3AYYICHUA

butamnorexa [HOK
https://m.edsoo.ru/ff0d091a

bubanoreka HOK
https://m.edsoo.ru/ff0d0afa

bubanoreka HOK
https://m.edsoo.ru/ff0d0afa

butanorexa LHOK
https://m.edsoo.ru/ff0d0ca8

butanorexa HOK
https://m.edsoo.ru/ff0d0fd2

51

CpotictBa  aabda-, Oera-,
raMMa-usAydeHus. Bawmsamme
PAAHOAKTUBHOCTH Ha )KUBBIC

opr AHW3MbI

bubanoreka LHOK
https://m.edsoo.ru/ff0d0fd2

52

OrkpoitHe  IpPOTOHA |
HEHTpPOHA. Mszoromsr.
Anba-pacmaa.

DAEKTPOHHBIH u
ITIO3UTPOHHBIA OeTa-paciaa.

I'avva-m3aygenue

bubanoreka LHOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKAOHOB B
Aape.  SlaepHble  peakrmm.
SaepHbrit peaxTop.
[TpobaeMBl,  IIE€PCIEKTHBBL,
9KOAOTHUYECKUE ACTIEKTHI

AACPHON 9HEPIETHKHU

bubanoreka LHOK
https://m.edsoo.ru/ff0d1356

54

DAEMEHTApPHBIE ~ YACTHIIBL
OrxprrTHE IIO3UTPOHA.
MeToABl  HAOAIOACHHA |
PErHCTPAIIIH SAEMEHTAPHBIX
gactur.  Kpyrastt  croa
«DyHAAMEHTAABHBIC

Bubanoreka IHOK
https://m.edsoo.ru/ff0d0e38
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55

56

B3auMOAeHcTBUsL. BEAmHCTBO

dusugeckoin KAPTHHBI
MHP2a»
Drarst pasBuTHA

acrporomun. I IprkaasHoe 1
MHPOBO33PEHIECKOE

3HAYEHHE aCTpPOHOMHH. Bma
3B€3aHOrO Heba. CosBesaus,
APKHE 3BE3ABI, IIAAHETBI, HX
BHAUMOE ABWKCHUE,

CoAxeuHas cucreMa
CoAmnrte. CoAHeuHas
AKTUBHOCTD. Hcrounux

saepruu COAHIIA U 3BE3A

butaunorexa HOK
https://m.edsoo.ru/ff0d0e38

bubanoreka HOK
https://m.edsoo.ru/ff0d0e38

57

3BE3AB, HWX  OCHOBHBIE
XaPaKTEPUCTHKH. 3BE3ABI
TAABHOM
HOCAEAOBATEABHOCTH.
Buyrpennee crpoeHue
3BEBA. CospemeHHbIE
IIPEACTABACHHSA o
IIPOHUCXOKACHII u

spoArorruu COAHITA U 3BE3A

bubanoreka LHOK
https://m.edsoo.ru/ff0d0e38

58

59

60

61

Maeunsi Ilyre — Hamma
Tl'anaxkTuka. IloAoxenuwe wu
ABIDKEHHE CoaHma B
T'anakTuxe. T'anaxTykm.
Uépuble ABIPH B AAPAX
TAAAKTHK

Bceaennas. Pasberanne
TaAAKTHK. Teopus
Boasmroro B3PHIBA.
PeAnkroBoe HU3AYICHUE.

MerarasakTuka
Heperrrennsie IIPOOAEMEI
ACTPOHOMUU

Konrpoasnasn pabora

«DAEMEHTBI ACTPOHOMHUHU U

aCTpOPU3HKID

butanorexa HOK
https://m.edsoo.ru/ff0d0e38

bubanoreka LHOK
https://m.edsoo.ru/ff0d0e38

bubanoreka LHOK
https://m.edsoo.ru/ff0d0e38

butamorexa HOK
https://m.edsoo.ru/ff0d0e38

62

63

O06obmaroruii ypox. Poab
duU3HUKH U ACTPOHOMUU B
9KOHOMUYECKOH,
TEXHOAOTUIECKOM,
COITMAABHOM ¥ ITUYECKOU
cpepax ACATEABHOCTH
YEAOBEKA

Obo0rmaroruii ypok. Poap
u  mMecto  (QHUIMKH U

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

Bbubanoreka IHOK
https://m.edsoo.ru/ff0d0e38
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ACTPOHOMHUU B
COBPEMEHHOM HAYYIHOI
KapTHHE MHPa
O6obmaromuit ypok. Poab Bbubanorexka LIOK
dusugeckoil  Teopun B https://m.edsoo.ru/ff0d1784
64 dopmupoBaHIT
IPEACTABACHUI 0
dpusmyeckoil kapTrHEe MEPa
O6o0maromit YPOK. Bbubanorexka LIOK
Mecro pusmaeckoit https://m.edsoo.ru/ff0d1784
65 KAPTUHBL MHPa B OOIIEM 1
psIAY COBPEMEHHEIX
€CTECTBEHHO-HAYIHDIX
IPEACTABAEHHH O IIPHPOAE
PesepsHbrit YPOK. bubanoreka LIOK
66 MarauTtaOE HOAE. 1 https://m.edsoo.ru/ff0d1784
DAEKTPOMATHHTHAA
MHAYKIIUSA
Pesepsrrrit  ypok. Omnrmxa. bubanoreka LIOK
67 OcHOBEI CIIELINAABHON 1 https://m.edsoo.ru/ff0d1784
TEOPUU OTHOCHTEABHOCTH
Pesepsusrii ypok. KpanToas
68 dusuxa. DAEMEHTHI 1 butanorexa LHOK
ACTPOHOMUU u https://m.edsoo.ru/ff0d1784
acTpodusHKH
OBIIEE KOAMYECTBO YACOB 68 4 -
10 IMTPOI'PAMME

ITPOBEPAEMBIE ITPEAMETHBI PE3YABTATHI OCBOEHUA OCHOBHOI
OBPA3OBATEABHO ITPOTPAMMBI CPEAHET'O OBIIIET'O OBPA3OBAHUA

10 KAACC
Koa
ITpoBepsaemMsbie TpeGOBAHMA K METAIIPEAMETHBIM PE3YABTATAM OCBOCHHUA
IIPOBEPAEMOro . .
OCHOBHOIT 00pa30BaTEABHO IIPOrPaMMBbI OCHOBHOIO 001iero o6pasoBaHus
TpeGoBaHuA
10.1 AeMoHCTpHpOBaTE Ha IpUMEPaX POAb u  MeCcTo (pusukn B (HOPMHPOBAHHH
COBPEMEHHOM HAYYHOM KAPTUHBI MUPA, B PA3BUTUHM COBPEMEHHOI TEXHUKH M TEXHOAOTHI,
B IPAKTUYECKOM ACATEABHOCTH AIOAEH
10.2 VYauTeBaTh TPAHHUIBI IIPUMCHEHHA H3YYCHHBIX (DHU3MYCCKUX MOACACH: MaTepHaAbHAs
TOYKA, HMHEPLHHAABHAA CHCTEMA OTCYeTa, aOCOAIOTHO TBEPAOE TEAO, HACAABHBIH Ia3;
MOAEAH CTPOEHHUSA I'a30B, )KUAKOCTEH M TBEPABIX TEA, TOUYECUIHBIN IACKTPHUECKUI 3apAA —
IIpH pereHnn (PU3HIECKUX 3aAY
10.3 PacriosnaBare dusudeckne ABACHHA (IIPOIIECCH) W OOBACHATH MX HA OCHOBE 3aKOHOB

MEXAHHUKH,  MOAEKYyAAPHO-KHMHETHYECKOH  TEOpHH  CTPOCHUA BCIIICCTBA u
3ACKTPOAMHAMUKH:  PABHOMEPHOE U PABHOYCKOPEHHOE IIPAMOAHHEHHOE ABHIKCHIE,
CBODOAHOE ITAACHHE TEA, ABIKECHHE II0 OKPYKHOCTH, HWHEPLHf, B3AHMOACHCTBHE TEA;
A dy3nsa, OPOYHOBCKOE ABIKEHHE, CTPOEHHUE KUAKOCTEH H TBEPABIX TEA, M3MEHECHHE
oObeMa TEA IIPH HAIPEBAHUU (OXAQKACHUH), TEIIAOBOE pPaBHOBECHE, HCIIAPEHHE,
KOHACHCALINSA, ITAABACHUE, KPHCTAAAU3ALINA, KHIICHUE, BALKHOCTD BO3AYX4, IIOBBIIIICHIHE

AABACHHA Ta3a IIPHU €TI0 HArpPEBAaHHUM B 3aKPBITOM COCYAC, CBA3b MCKAY IapaMeTpamMu
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COCTOSIHUA I'a3a B U30IIPOIICCCAX; DACKTPU3AIIUA TCA, BSQHMOACﬁCTBHC 3apsAAOB

10.4

OmnmcHBATh MEXAHWYECKOE ABMKEHUE, MCIOAB3YA (DU3MYECKUE BEAHMYHUHBL KOOPAHHATA,
IIyTh, IIEPEMEIIEHNE, CKOPOCTD, YCKOPEHHE, MACCA TE€AQ, CHAQ, UMIIYABC TEAQ, KUHETHIECKASA
SHEPIHA, IIOTEHINAABHAA SHEPIUA, MEXaHUYECKAA padOTa, MEXAaHHYECKAA MOIIHOCTD; IIPH
OIIMCAHHH IIPABUABHO TPAaKTOBaTh (DH3UMYECKUI CMBICA HCIIOAB3YEMBIX BEAHMYHH, HX
00O3HAYCHHUA H EAHHHIIBL, HAXOAUTh (DOPMYABL, CBASBIBAIOIINE AAHHYIO (DH3HYECKYIO

BCAMYHHY C ApyTI/IMI/I BEAWTYMTHAMHA

10.5

OrmnuceBaTh M3yYCHHBIC TEIIAOBBIC CBOMCTBA TEA U TCIIAOBHIC ABACHUSA, HCIIOAB3YS
usHUecKre BEANYHHBI AABACHUE 432, TEMIIEPATYPd, CPEAHAA KUHETHYECKas SHEPIUA
XAOTHYIECKOIO ABIDKCHHA MOACKYA, CPEAHEKBAAPATHYIHAA CKOPOCTH MOAEKYA, KOAHYECTBO
TEIAOTBI, BHYTPCHHAA OSHEPrusf, paboTa rasa, KOIPMUINEHT IIOAE3HOIO ACHCTBUA
TEIIAOBOIO ABHIATEAf; IIPU OIMCAHUN IIPABUABHO TPAKTOBATH (DHU3MYCCKHHE CMBICA
HCIOAB3YEMBIX ~BEAHYMH, HX ODO3HAYECHUA U CAHHHIIBL, HAXOAUTH (POPMYABIL,

CBA3BIBAIOIIMC AAHHYIO CpI/I3I/I"ICCKyI-O BCAWYHNHY C ADYTUMU BEAMTINHAM

10.6

OrmceBaTh HU3YICHHBIC DACKTPHUYCCKHC CBOMCTBA BCIIIECTBA M SACKTPHYICCKUC ABACHUA
(HpOL[eCCbI), HCIIOAB3YA (pI/ISI/ILIGCKI/IG BCAWYUHBI: SACKTpI/I‘ICCKI/Iﬁ BapHA, SACKTpI/I‘ICCKOG
IIOAC, HaHp}I}KCHHOCTb IIOAdA, TIIOTCHITHAA, pasHocm IIOTCHITHNAAOB; HpI/I OITMCAHHUH
HpaBI/IAbHO TpaKTOBaTb Cl)I/I3I/I‘I€CKI/II‘/‘I CMBICA HCIIOAB3YEMBIX BEAHYHH, UX 00o3HAYEHNA 1
CAHHIIBI; YKA3bIBATH (i)OpMyAbI, CBSA3BIBAFOINIC AAHHYIO (bHBHHCCKym BEAYHNHY C ApyFI/IMI/I

BCAMTYHHAMIT

10.7

AHAAUZHPOBATD (PU3UYECKUE IIPOIIECCH U ABACHUSA, HCIIOAB3YA (DH3HMYECKUE 32KOHBI H
ITPUHIIHIIBL 3aKOH BeemupHoro Tarorenud, I, IT i 11T sakomer Herotona, 3akon coxpaneHusa
MEXAHITYECKOH SHEPIHH, 3aKOH COXPAHEHHA HMIIYAbCA, IPHHIINAII CYIEPIIO3HITHH CHA,
IIPUHIIUII PABHONIPABUA HHEPIIHMAABHBIX CHCTEM OTCYETA; MOAEKYAAPHO- KUHETHYECKYIO
TEOPUIO CTPOCHHSA BEINECTBA, TA30BBIC 3aKOHEBI, CBA3h CPEAHCH KHHETHYECKOH 3HEpPIrun
TEIIAOBOTO  ABIDKEHHS ~ MOAGKYA € aDCOAIOTHOH TEMIIEPATYPOH, IIEPBBIH 3aKOH
TEPMOAMHAMHUKH; 3aKOH COXPAHEHHA SAEKTPHYECKOIO 3apAAa, 3akoH Kyaoma; mpu stom
PasAMYATE CAOBECHYIO (DOPMYAHPOBKY 3aKOHA, €I0 MATEMATHYIECKOE BBIPAKEHUE H YCAOBHUSA

(rpaHHUIIBL, OOAACTH) IIPUMEHIMOCTH

10.8

OOBACHATE OCHOBHBIE IPHHIUIBL ACHCTBHUA MAIIHH, IPHOOPOB H TEXHHYECKUX

yCTpOI‘/‘ICTB; pa3sAmYIaTh YCAOBHSA UX 0€e30macCHOro NCIOAB30OBAHUA B IIOBCEAHEBHOM JKU3HU

10.9

BEITOAHATD 3KCHEPHUMEHTBI IO HCCACAOBAHHIO (DHU3MYECKUX ABACHHN M IIPOLECCOB C
HCIOAB30BAHHEM IHPAMBIX M KOCBEHHBIX M3MEPEHHI; IIpH 3TOM (POPMYAHPOBATH
1IpoOAEMy  (32Aa4y) M TIHIOTE3y Y4eOHOIO OSKCIEPHUMEHTA, COOHMPATH YCTAHOBKY H3
IIPEAAOKEHHOTO OOOPYAOBAHUS, IIPOBOAUTD OIIBIT U (POPMYAHPOBATD BHIBOABIL

10.10

OCyH.[@CTBAHTI) HpHMbIe 1 KOCBCHHBIC I/I3M€p€HI/IH (pI/ISI/I‘IGCKI/IX BCAWTYMIH, HpI/I 9TOM
BI)I6I/IpaTI) ONTUMAABHBII  CITOCOD I/I3M€pCHI/IH M ICITOAB30BATHb M3BECTHBIC METOABI OIICHKIT

ITOTPEITHOCTEN U3MEPEHIIA

10.11

MccaeaoBaTh  3aBHCHMOCTH  MEKAY (PU3HYECKUMH BEAHYHMHAMH C HCIIOAB3OBAHHEM
IIPAMBIX H3MEPEHUI; IIPH 9TOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATH PE3YABTATEI
IIOAYIEHHOH 3aBUCHMOCTH (DH3HYECKUX BEAHYHH B BHAC TAOAHIl H TpadpHUKOB, ACAATH

BBIBOABI II0O PE3YyAbTAaTaM MCCACAOBAHUA

10.12

CobAropaTs IIpaBHAQ OE30IIACHOIO TPyAd IIPU IIPOBEACHHH HCCACAOBAHHH B pPaMKax
yIeOHOTO 9KCIEPHMEHTA, YIeOHO- HMCCACAOBATEABCKOH M IPOECKTHOH AEATCABHOCTH C
HCIIOAB30BAHHEM H3MEPUTCABHBIX YCTPOMCTB U AADOPATOPHOTO OOOPYAOBAHIA

10.13

Perrare  pacderssie 3apadd € ABHO 33AAHHON (PH3HUYECKOH MOAEABIO, HCIOAB3YA
usudeckre 3aKOHBI W IIPHHIUIIB; HA OCHOBE AHAAM3A YCAOBHS 33aAa4M BBIOHPATDH
(PUBHIECKYIO MOAEAD, BHIACAATD (DH3UUECKHE BEAMYUHBL U (DOPMYABL, HECOOXOAUMBIE AAf
€€ pemeHus, IIPOBOAUTH PACUYETHI U OIEHUBATH PEAABHOCTH IOAYYEHHOIO 3HAYCHHSA

pHU3HIECKOH BEAUIHHBL
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10.14

Pemrare kauecrBenHBIE 3aA29H: BBICTPANMBATD AOIHMYECKH HCIIPOTHBOPCYMBYIO IICIIOYKY

PACCYKAEHHI C OITOPOIi Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYIECKUE ABACHUA

10.15 McroAp3oBaTh  IIPH  pEIICHHH yIEOHBIX 33Aa9 COBPEMEHHBIC HH(MOPMALIMOHHbIE
TEXHOAOTUN AASfl IIOVCKA, CTPYKTYPHUPOBAHISA, HHTCPIPETAIINH H IIPEACTABACHUA YICOHON
M HAYYHO-IIONYAAPHOH HH(OPMAITHMH, IIOAYICHHON U3 PASAUYHBIX HCTOYHIKOB;
KPHTUYECKH AHAAU3UPOBATD IIOAYIAEMYIO HH(OPMALIHIO
10.16 IIpuBOAUTE IIpHMEPHI BKAGAA POCCHICKHAX U 3aPYOCKHBIX yICHBIX- (PH3HUKOB B PA3BUTHC
HAYKH, OOBACHEHIE IIPOIIECCOB OKPY/KAIOIIETO MUPA, B PA3BHTHEC TCXHHIKH M TEXHOAOTHIT
10.17 McrmoAp3oBaTh  TeOpeTHYECKHE 3HAHUA 110 (PU3HKE B IIOBCEAHEBHOH KHU3HH AAfA
obecriedeHnsa  0E30IACHOCTH HPH  OOPAIEHHH € IPHOOPAMH M TEXHIYCCKIMU
VJCTPOHMCTBAMH, AAfl COXPAHCHHS 3AOPOBbA H COOAFOACHHA HOPM 9KOAOTHYECKOIO
ITOBEACHHSA B OKPYKAIOIICH CPEAC
10.18 Paborats B rpyIie ¢ BBIIOAHEHUEM Pa3AMYHBIX COLMAABHBIX POACH, IIAAHUPOBATH PabOTy
IPYIIIBI, PAIIMOHAABHO PACIPEACAATE OOA3AHHOCTH K IIAAHHPOBATH ACATEABHOCTH B
HECTAHAAPTHEIX CHTYALIUAX, AACKBATHO OLICHUBATDH BKAAA KAXKAOTO U3 YIACTHUKOB IPYIIIIEL B
pelIeHIe PACCMATPUBAEMON IIPOOAEMEL
ITEPEYEHDB ITPOBEPAMBIX DAEMEHTOB COAEP)KAHIA
Koa Koa ITpoBepsembre 5A€MEHTHI COAECPKAHUA
pasaena DACMEHTA
1 OU3NKA 1 METOABI HAYVUHOTI'O ITO3HAHKWA
1.1 Pnsuka — Hayka O mpupose. Haydaable METOABI IO3ZHAHHA OKPY/KAFOITIETO
mupa. POAB 3KCHEpHMEHT2 H TEOPHH B IIPOLECCE IIO3HAHUA IIPHPOABL
DKcrepuMeHT B (DU3HKe
1.2 MoaeAnpoBanue pu3HUecKux ABACHHII H IiporieccoB. Hayamble rmmoressr.
Puspyeckue 3aKOHBI U TEOPHH. |'PAHHUIBI IPUMEHUMOCTH (DH3HIECKIX
sakoHOB. [IlpmHrimn  coorBerctBua. Poap  u  Mecro  dusuxkum B
dOpPMUPOBAHHHE COBPEMEHHON HAYYHOH KAPTHHBI MHpPA, B IIPAKTHIECKOM
ACATEAPHOCTH AFOACH
MEXAHHKA
2.1 KNMHEMATUWKA
211 Mexaundeckoe aABwkenue. OTHOCHTEABHOCTD MEXAHHYECKOTO ABHIKCHHUS.
Cucrema otcuera. Tpaexkropus
212 ITepemerienme, ckopocTh (CpeAHAAs CKOPOCTb, MTHOBEHHAd CKOPOCTb) M
YCKOPEHHE MATEPHAABHON TOYKH, UX IIPOCKIIMH HA OCH CHCTEMBI KOOPAHHAT.
CAosxeHrE TIEpEMEIIEHUI U CAOKEHIE CKOPOCTEIT
2.1.3 PaBrHOoMepHOE M pPaBHOYCKOpEHHOE IPAMOAMHEHHOE ABmKeHnue. lpadpuku
3aBHCHMOCTH KOOPAHHAT, CKOPOCTH, VCKOPCHWA, IIyTH M IICPEMEITICHUS
MaTepUAABHON TOYKU OT BPEMEHH
214 CBoboaHOE naseHue. Y CKOpEeHHe CBOOOAHOIO IIAACHHSA
2.1.5 Kpusoauneiinoe aApmkenne. PaBHOMEpPHOE ABIKEHHE MATEPHAABHOH TOYKH
II0  OKPYKHOCTH. YTAOBad CKOPOCTb, AMHEITHAsA
ckopocTs. [leproa n gacroTa. [lerTpocTpemMuTeAbHOE yCKOpEHITE
2.1.6 Texuudeckre yCTPOWCTBA: CIIMAOMETD, ABIDKCHHE CHAPAAOB, IICITHBIC U
PEMEHHBIC TIEPEAATH
2.1.7 [Ipaxrugeckue paboter. M3mepeHue MrHOBeHHOH ckopoctH. FccaepoBanue

COOTHOIIICHUA MEKAY IIYTAMH, HpOfIACHHbIMH TEAOM 32 ITOCACAOBATECABHBIC
PaBHBIE IIPOMEKYTKHU BPEMEHU IIPU PABHOYCKOPEHHOM ABIKEHUU C HAYAABHOM
CKOPOCTBIO, pﬂBHOI‘/‘I HYATO. MSY"ICHI/IC ABIUKCHUA IITAPHUKA B BA3KOM JKHAKOCTH.

I/ISY‘ICHI/IC ABIKCHUA TEAQ, 6pOLHCHHOFO TOPU3OHTAABHO
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2.2 AVMHAMI KA
221 IMpuamun - orHocureapnoctr  l'aamaeda.  Ilepseiii  3akon  Hsrorona.
WMueprimaAbHbBIE CHCTEMBI OTCYIETA
222 Macca teaa. Cuaa. [IpuHIem cymepriosuus cuA
223 Bropoit 3akom Hproroma AAfA MaTEepHAABHON TOYKH B HHEPITHAABHOM
cucreme orcuera (MICO). Tpernii 3akon HeroToHA AAf MATEPHAABHBIX TOYEK
224 3akon Bcemmuproro taroreHwma. Cmaa Tmkecru. IlepBag kocmmdeckas
ckopocts. Bec teaa
225 Cuaa yapyrocru. 3akon I'yka
2.2.6 Cunaa tpenwns. Cyxoe Tperne. Craa TPEHHA CKOABKCHHSA 1 CHAA TPECHUSA ITOKOS.
Koadbdpunment tpenns. Cuaa cOPOTHBACHUSA IIPH ABUKECHHIH TEAA B JKHAKOCTH
HAH rase
227 [MocrymaTeApHOE U BPAIIATEABHOE ABIKCHUE AOCOATOTHO
2.2.8 MomeHT cHABI OTHOCHTEABHO ocu BpameHus. Ilaedo cuabl. Vcaosus
pasHOBecHA TBepAoro TeAa B ICO
229 Texumaeckne yCTpOMCTBA: HOAIIMIIHIKY, ABIKEHHE HCKYCCTBEHHBIX CITyTHHKOB
2.2.10 Ilpaxrugeckue paboter.  VayueHume aBmxeHHs Opycka IO HAKAOHHOI
IIAOCKOCTH IIOA ACHCTBHEM HECKOABKHAX CHA. VlccAeaOBaHIDE 3aBHCHMOCTH CHA
VIIPYTOCTH, BO3HHMKAIOINUX B  AeOPMHPYEMOH UPYKHUHE H  PE3UHOBOM
obpasiie, oT BeAnIHHbI HX Aechopmariun. VlccaeaoBaHIE YCAOBHE PaBHOBECHs
TBEPAOIO TEAA, IMEIOIIIETO OCh BPAILICHUSA
2.3 3AKOHBI COXPAHEHMS B MEXAHMKE
231 VmiryAbC MaTepHaABHONW TOYKH, CHCTEMBI MATEPHAABHBIX TOdYek. MImmyAnc
CHABI M HU3MEHECHIE HMITYABCA TEAQ
232 3axon coxpanenus nmiyabca B MCO. PeakruBnoe ABrxeHue
233 Pabora cuast
234 MormHOCTD CHABL
235 Kunernueckad sHeprus MaTepHAAbHOI TOdYkH. TeopemMa O KHHETHYECKOM
SHEPTUHU
2.3.6 Ilorernmaspnas SHEPrHs. ITorernmaspuas 3HEprus yIIpyTo
AedopmupoBanHoi npyxkuHbL [loTeHnmaspHas SHEpPrua TeAa BOAH3H
ITOBEPXHOCTH 3EMAN
2.3.7 IlorernmaspEBIE B HEIOTEHIIMAABHBIE CHABL. Cas13p paboTeI
HEIOTEHITHAABHBIX CHA C M3MEHEHHEM MEXAaHHYECKOH SHEPIHH CHCTEMBI TEA.
3aKOH COXPAHEHUA MEXAaHHYECKOH 9HEPIUn
2.3.8 Vrpyrue u HeyIpyrne CTOAKHOBEHHUA
239 Texuudeckne yCTPOMCTBA: ABHKEHHE PAKET, BOAOMET, KOIIEP, IIPYAKHHHBINA
IIACTOAET
2.3.10 Ilpaxrugeckue paborsl. Vsydenme cBA3n CKOpOCTEH TEA IPH HEYIPYIOM
yaape. MccaepoBanue cBA3um paOOTHI CHABI C H3MEHEHHEM MEXAHHYECKOH
SHEPTHH TEAd
3 MOAEKVAAPHAS ®M3MKA Y1 TEPMOAVHAMMKA
3.1 OCHOBBI MOAEKVASIPHO-KMHETUYECKOW TEOPUN
3.1.1 OcCHOBHBIEC ITOAOKEHHA MOACKYAAPHO-KHHETHYECKONH Teopun. bpoyHoBckoe
asmxerue. Auddysusa. Xapakrep ABIDKCHHA H B3aHMOAECHCTBHA YaCTHIL
BEILIECTBA
3.1.2 MoaeAn cTpoeHMA Tra30B, JKHAKOCTEH M TBEPABIX TEA K OOBACHEHNE
CBOMCTB BEIIIECTBA HA OCHOBE ITHX MOACACH
313 Macca moaekya. Koamuecrso serectsa. Ilocrosannas ABoraapo
314 TernoBoe paBuoBecme. Temmeparypa u ee msmepenue. [llkasa Temmeparyp
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IeAbcust

3.15 Moaeap macaapHOTO rasa. OCHOBHOE YPAaBHEHHIE MOAEKYASPHO-KIHETHIECKOMN
TEOPHH HACAABHOTO I'a32
3.1.6 ABCOAFOTHAS TeMIIEpaTypa Kak Mepa CPEAHEH KHHETHYECKOH SHeprun
TEITAOBOTO ABIDKEHHA yacTuir rasa. [llkasa remmeparyp Keappuma
3.1.7 Vpasuenne Kaanetipona — Menaeaeesa. 3akoH AaAbTOHA
3.1.8 T'azoBsie  3axkomer.  Vsomporecchl B HMACGAABHOM —Ta3€ C IIOCTOSHHBIM
KOAHYECTBOM BEITIECTBA: H30TEPMA, H30X0Pa, H300apa
3.1.9 TexHUYeCKHE YCTPOUCTBA: TEPMOMETP, DapoMeTp
3.1.10 ITpakraaeckue paboter. VIsmeperme Maccsl BO3Ayxa B KAACCHOI KOMHATE.
MccaeaoBaHmE 3aBHCHMOCTH MEXKAY ITAPAMETPAMHE COCTOSIHHA Pa3pPEKEHHOIO
rasa
3.2 OCHOBBI TEPMOAVHAMMKM
3.2.1 TepMOAUHAMHYECKAA CHCTEMA. BHYTpEHHAA SHEPrUf TEPMOAMHAMUICCKOMN
CHCTEMBI U CIIOCOOBL €€ M3MEHEHUA
322 KoaAnuectBo Tenmaorsr um  pabora. BHyrpenmas sHepruas OAHOATOMHOIO
HMACAABHOTO Ta3a
3.2.3 Buasr  Temaomepeaaum:  TEIAOIPOBOAHOCTb, — KOHBCKIIHA,  H3AyYCHHE.
TemAOeMKOCTE TeAd. YACABHASA TCIIAOCMKOCTB BEINECTBA. PacdeT KoAmdecTsa
TEIIAOTEI IIPH TEIIAOILIEPEAATE
324 ITepserit  3akoH  TepMoAmHamukH.  llpmMmenennme — mepBoro — 3akoHa
TePMOAHHAMUKH K H30IporieccaM. I'padprraeckasn unreprperarnus pabOTHL rasa
3.2.5 TemAoBble  MamuHbBL — |lpuHDMIBI  AeHCTBHA  TEHAOBBIX  MAIIHH.
[1peobpazoBanus sHeprun B TEIAOBBIX MamnHaX. KoaddurmeHT moAesHoro
actictBus (aasee — KITA) termaosoit marreaer. [uka Kapao u ero KITA
3.2.6 Bropoit sakon TtepmosumHamukn. HeoOpaTHMOCTh IIPOIIECCOB B IIPUPOAE.
TeAOBBIE ABUIATEAH. DKOAOTHIECKHIE IIPOOAEMEI TEIIAOIHEPIE€TUKI
3.2.7 Texmumueckne yCTPOHCIBA: ABHIATEAb BHYIPEHHEIO CrOpaHHUsA, OBITOBOM
XOAOAHABHIK, KOHAHIIHOHED
3.2.8 [Npakruaeckne paboTsl. Fsmeperue yAeABHOH TEITAOEMKOCTH
3.3. AI'PEI'ATHBIE COCTOAHIA BEITECTBA. ®A30BBIE ITEPEXOADI
3.3.1 ITapooGpasoBanme u komAeHcanmdA. Mcmapenwe w kumeHwme. YAeAbHASA
TEIIAOTA ITAPOOOPA3OBAHUSA. 3ABUCHMOCTD TEMIIEPATYPHI KUIICHUA OT AABACHISA
3.3.2 ADCOAIOTHAS U OTHOCHTEABHAA BAKHOCTD BO3Ayxa. Hachlrennetit nmap
333 Tsepaoe Teao. Kpucraaaumgeckne n amopdHsie TeAa. AHH30TPOINSA CBONCTB
KpucTasroB. ZKuakue kpucraassl. CoBpeMEHHbBIE MATEPHAAD
3.3.4 ITaaBAeHME 1 KpUCTaAAU3anyA. Y AeAbHAA TEIIAOTA AaBAeHuA. CyOAnMariys
3.3.5 VpaBHeHne TEIIAOBOro 6araHca
3.3.6 Texuudeckne  yCTpOMCTBA: THIPOMETP M ICHXPOMETP, KAAOPHMETP,
TEXHOAOIMH IIOAYYEHHA COBPEMEHHBIX MATEPHAAOB, B  TOM  YHCAE
HAHOMATEPUAAOB, I HAHOTEXHOAOTHH
3.3.7 IIpaxrugeckue paborsl. VsmepeHue BAKHOCTH BO3AYXa
4 SAEKTPOAMHAMNKA
4.1 OAEKTPOCTATHKA
411 DAexTpu3amua TeA. ODACKTpUYECKHI 3apAA. ABa BHAA 9ACKTPUYICCKHX
3apAAOB
4.1.2 ITpoBOAHNKIN, AHIACKTPHKH U IIOAYITPOBOAHHKH
41.3 3aKOH COXpaHEHUA SIACKTPUIECKOTO 3aPAAA
414 BsanmoaerictBue 3apasos. 3akon Kyaona
415 Daexrpuueckoe 1moae. HanpmxkeHHOCTD  9AGKTPHYECKOIO IOAA.  AMHHH
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HaAIIPsKCHHOCTH

4.1.6 Pabora  cma  saekrpocratmdeckoro  moas.  [lortermmas.  PasHocTs
ITOTEHITMAAOB
4.1.7 ITpOBOAHHKH H AHSACKIPHKHA B IIOCTOSIHHOM  9ACKTPUYCCKOM  IIOAE.

AmoAeKTprdecKas IIPOHHIIIAEMOCTD

4.1.8 DaekrpoemrocTb. KoHAeHCATOP. DAEKTPOEMKOCTh ITAOCKOTO KOHAEHCATOPA.

DHeprus 3apMKEHHOIO KOHACHCATOPA

419 TexHudaeckue yCTPOMCTBA: 9ACKTPOCKOIL, 3ACKTPOMETP, IACKTPOCTATHYCCKAS

3aIIMTA, 3a3€MACHHE 9ACKTPOIPHOOPOB, KOHACHCATOP, KCEPOKC, CTPYIHBIH

IIpHHTEP
4.1.10 ITpaxrmgeckue paboTsl. V3ameperre 9ACKTPOEMKOCTI KOHACHCATOPA
4.2 [MOCTOSHHBIN DAEKTPUYECKNI TOK. TOKW B PABAMYHDBIX CPEAAX
4.2.1 VcAOBHA CYIIECTBOBAHESA ITOCTOSHHOIO JACKTPHYCCKOro TOKa. Mcrodmmkn

Toka. Cuaa Toka. [ TocTrosHHBINA TOK

422 Hampsxerne. 3akor OMa AAfl yIACTKA ITETTH

4.2.3 DAEKTPUYECKOE COITPOTUBACHHE. Y ACABHOE COLIPOTHBACHHE BEILECTBA

4.2.4 ITocaeaoBaTeABHOE, ITAPAAAEABHOE, CMEITTAHHOE COEAMHEHHE IIPOBOAHUKOB
425 Pabota sackrpraeckoro Toka. 3akoH Axoyas — /AeHIia

4.2.6 MoOIIHOCTD 3AEKTPHIECKOTO TOKA

4.2.7 9ACKTpOABIKyIIad cuAaa (aasce — DAC) nm BHyTpEHHEE COIPOTHBACHHE

HCTOYHHKA TOKA. 3aKoH OMa AASl IIOAHOH (3aMKHYTOM) 9AEKTPUIECKOM IIEIIH.

KopoTtkoe sampikanme

4.2.8 DAEKTpOHHASA IIPOBOAMMOCTD TBEPABIX METAAAOB. 3aBucuMoOCTb
COIIPOTHBAEHHA METAAAOB OT TemIreparypel. CBEpXIIPOBOAUMOCTD

429 DAEKTpUIECKHH TOK B Bakyyme. CBOMCTBA SAEKTPOHHBIX IIyIKOB

4.2.10 IToaynmpoBoAHUTKH. CobcrBennas u IIpUMeCHAs IIPOBOAMMOCTD
roAyupoBoAHuKoB. CBolicTsa p-n nepexoAa. I1oAyIpoBoAHUKOBBIE IPUOOPE!

4211 DAEKTPHIECCKHA TOK B 9IACKTPOAHTAX. DACKTPOAHTHYCCKAS AMCCOITHAITHAL
DAEKTPOAN3

4212 Daexrpugecknii TOK B rasaXx. (CaMOCTOATEABHBI M HECAMOCTOATEABHBIH

paspAA. PasAmdHbIE THITBI CAMOCTOATEABHOTO paspasa. Moarmd. [Taazma

4213 TexHUYECKHE YCTPOMCTBA: aMIIEPMETP, BOABTMETP, PEOCTAT, HCTOYHHUKH TOKA,
SAEKTPOHATPEBATEABHBIE  IIPUOOPHI,  SACKTPOOCBETHTEABHBIE — IPHOOPBI,
TEPMOMETP ~ COIPOTHBACHUS, BAKYYMHBIH AVIOA, TEPMHCTOPB

CpOTOpeSI/ICTOpr, HOAYHPOBOAHI/IKOBEII;‘I AHUOA, TAAbBAaHUKA

4.2.14 Ipakruaeckue paboThl. K3yueHne cMEIIAHHOIO COGAMHEHUA PE3UCTOPOB.
Mamepenne DAC HCTOYHHKA TOKA M €r0 BHYIPEHHEIO COIPOTHBACHUAL

Ha6/\IOA€HI/I€ IACKTPOAH3A

ITPOBEPAEMBIE ITPEAMETHBI PE3YABTATHI OCBOEHUA OCHOBHOI
OBPA3OBATEABHOI ITPOTPAMMBI CPEAHET'O OBIIIET'O OBPA3OBAHUA

11 KAACC
Koa
ITpoBepsaemple TpeOOBAaHUA K METAIIPEAMETHBIM PE3yABLTATAM OCBOCHHA
IPOBEPAEMOIO . .
OCHOBHOI1 00pa30BaTEABHOII IIPOrPAaMMBbI OCHOBHOIO 00IIIero o0pa3soBaHusa
TpeGoBaHMA
11.1 AeMoHCTpUpOBaTh Ha IpPHUMEPaX POAb H  MeCcTo (pusukn B (HOPMHPOBAHHHU
COBPEMEHHOI HAyYHOM KAPTHUHBI MUPA, B PA3BUTUH COBPEMEHHOIN TEXHUKH M TEXHOAOTHII,
B IIPAKTUYECKOM AEATEABHOCTU AIOAEH, IIEAOCTHOCTb M EAMHCTBO Q)H3quc1<oﬁ KAPTHHDI
MHP2
11.2 VauTeBaTh IPAHNUIBI IIPUMECHEHHSA H3YYCHHBIX (PU3HYECKUX MOAEACH: TOYCYHBIH
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SAEKTPUYECKUN 32PAA, AAEPHAA MOAEAb ATOMA, HYKAOHHAA MOAEAb ATOMHOTO fApa IIPH

perreHur (PU3HICCKIX 3aA2Y

11.3

PacrrosuaBate pusudeckue SBACHHA (IIPOLECCH) M OOBSACHATD UX HAa OCHOBE 3aKOHOB
SACKTPOAMHAMUKH W KBAHTOBOH (PUBHKH: DACKTPUYECKAS IIPOBOAMMOCTB, TEIIAOBOE,
CBETOBOE, ~XHMHYECKOE, MATHHTHOE ACHCTBUS TOKA, B3aMMOACHCTBHE MArHHTOB,
SACKTPOMATHUTHAS HHAVKIHSA, ACHCTBME MATHHTHOIO IIOASl HA IIPOBOAHHK C TOKOM H
ABIDKYIIIUIHCS  3apsiA, OACKTPOMATHHTHBIC KOACOAHESA M BOAHBL, IIPAMOAHHEHHOE
PACIIPOCTPAHEHUE CBETA, OTPAKCHHE, IPEAOMACHHE, HHTepdEpeHInst, AU(PAKIUL K
ITIOAAPHU3ALINA CBeTa, AHCIepcusi cBera, Qorossekrpudeckuii addexr (poroaddexr),
CBETOBOE AABACHHE, BOSHHKHOBECHHCE AHMHEHYATOIO CIEKTPA ATOMA BOAOPOAQ, €CTECTBCHHAS

1 UCKYCCTBCHHAA PAAMOAKTUBHOCTD

114

OmmceBaTh H3yYCHHBIE CBOMCTBA BEINECTBA (JACKTPHUYCCKHE, MATHUTHBIC, OIITHYCCKIE,
9AEKTPHUECKYIO IIPOBOAUMOCTD Pa3AUYHBIX CPEA) M IACKTPOMATHHTHBIC —ABACHUSA
(Irporiecchl), HCIIOAB3YA (DHU3MYCCKIE BEANYHHBL JACKTPHUYCCKUN 3apfAA, CHAA TOK4,
SACKTPHYCCKOE HANPAKCHUE, JACKTPHYICCKOE COIPOTHBACHHE, PASHOCTh IIOTCHIIMAAOB,
ODAC, pabora TOKA, HHAYKIHA MATHHTHOIO IIOAf, cHAa Awmrepa, cuaa /AopeHIa,
MHAYKTUBHOCTD KATYILIKH, SHEPIUA 9ACKTPHYECKOIO M MATHUTHOIO IIOACH, IIEPHOA H
YACTOTA KOACOAHHH B KOACOATGABHOM KOHIYPE, 3apfA U CHA4 TOKA B IIPOIECCE
FAPMOHHYECKUX JACKTPOMATHUTHBIX KOAECOAHHUH, (DOKYCHOE PACCTOSHHE H OITHYCCKAS
CHAQ AHH3BI; IIPU OIIMCAHUH IIPABHABHO TPAKTOBATh (PU3HYECKUN CMBICA HCIIOAB3YEMBIX
BCAMYHH, HX OOO3HAYCHVA M CAVHEIIBL VKA3BIBATH (POPMYABL, CBASBIBAIOIINC AAHHYIO
(PUBHYECKYIO BEAMMHHY C APYTHIMI BEAMIIHAMI

11.5

OmmceBaTh H3YYEHHBIC KBAHTOBBIC ABACHHA K IIPOLIECCHI, HCIOAB3YA (DH3MUIECKHE
BEAMYHHEL: CKOPOCTb 3AEKTPOMATHUTHBIX BOAH, AAMHA BOAHBI M YaCTOTA CBETA, SHEPTUA 1
UMIYABC (POTOHA, EPUOA ITIOAYPACHAAL, SHEPIHA CBA3M ATOMHBIX AAEP; IPU OIHCAHUN
IIPABHABHO TPAKTOBATh (PU3MYECKUI CMBICA HCIIOAB3YEMBIX BEAUYHH, UX ODO3HAYCHUSA U
CAMHHIIBL, YKa3bIBaTbh (DOPMYABI, CBA3BIBAIOIIME AAHHYVIO (DU3HYECKYIO BEANYHHY C

ApyFI/IMI/I BCAMTYHNHAMM, BBIYUCAATD 3HAYCHUC Cl)HSI/I‘ICCKOI;‘I BCAMYMHBI

11.6

AHaAU3UPOBATh (PUSHYECKUE IIPOLIECCH U ABACHUS, HCIIOAB3YA (DU3MYECKHE 3AKOHBI H
IPUHIANG: 3aKOH (OMa, 3aKOHBI ITOCAGAOBATEABHOTO M ITAPAAAEABHOTO COEAMHEHHSA
IIPOBOAHHUKOB, 3aKOH Aoyad — AeHIla, 3aKOH 3AEKTPOMATHUTHONM HHAYKIINH, 32KOH
IPAMOAMHEHHOIO  PACHPOCTPAHEHHUA  CBET4, 3aKOHBI OTPAKEHHA  CBETa,  3aKOHBI
IIPEAOMAEHHSA CBeTa, YpaBHEHHe OHHIINTEHHA AAf HoTOIhdEKTa, 3aKOH COXPAHCHUA
SHEPIUH, 3aKOH COXPAHEHHA MMITyAbCa, 3aKOH COXPAHEHHA SAEKTPHIECKOTO 3aPAAA, 3aKOH
COXPAaHEHHUS MAaCCOBOTO YHCA2, ITOCTyAaTHl Bopa, 3aKOH PaAMOaKTHMBHOTO pPaciiaad; IpH
3TOM PAa3AHYATh CAOBECHYIO (DOPMYAHPOBKY 3aKOHA, €rO MATEMATHYCCKOE BBIPAKCHHE U

ycAOBUA (IPAHHUIIBL, OOAACTH) IPUMEHIMOCTH

11.7

OHpﬁACAﬂTb HAaIIPpABACHHE BCEKTOPAa HHAYKIIMM MAarHUTHOIO IIOAS IIPOBOAHHKA C

TOKOM, CUABI AMITepa u cuABL AOpeHIa

11.8

CTpOI/ITb M OITMCBhIBATH I/I306pa)KCHI/I€, CO3A2aBACMOC ITAOCKHM 3CPKAAOM, TOHKOMN AMH30M

11.9

BrimmoAnsats SKCIICPUMEHTBI IIO HMCCACAOBAHHIO (bHSPI“IﬁCKI/IX ABACHUI U HpOL[CCCOB C
HCIIOAB30BAHHEM IIPAMBIX 11 KOCBECHHBIX HSMepCHHﬁ; IIpH 3TOM (pOpMyAI/IpOBaTb HpO6ACMY
(SQAQ."IY) 1 T'UIIOTE3y y‘IC6HOI“O SKCHCPHMCHTK, CO6I/Ip2.TI) YCTaHOBKY H3 HpCAAO)KCHHOI‘O
O60pyAOB2.HI/IH, HpOBOAI/ITI) OIIBIT 1 (bOpMyAI/IpOBaTI) BBIBOABI

11.10

OcCyIIecTBAAT HPAMBIE M KOCBEHHBIE H3MEPEHHUA (PU3MYECKHMX BEAUYHH; IIPH  3TOM
BBIOMpATh OITUMAABHBIA CIOCOO HM3MEPEHHA U HCIOAB30BATH H3BECTHBIE METOABI

OLIEHKHU ITOIPENIHOCTEN U3MEPEHUIT

11.11

MccaeaoBats 3aBHCHMOCTH (PU3HYECKHUX BEAHYNH C UCIIOAB30BAHUEM IIPAMBIX M3MEPCHHIT;
IIPYU 5TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATDH PE3YABTATHI IIOAYIECHHON 3aBUCHMOCTI
u3nyecKuX BEANYHH B BHUAE TAOAHI] U IPA(HUKOB, AEAATD BBIBOABI IIO PE3YABTATAM
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HNCCACAOBAHUA

10.12

CobAroaaTs TpaBHAa OE30IIACHOTO TPYAA IPH IIPOBCACHHN HCCACAOBAHHE B pPaMKax
yIeOHOIO 3KCIIEPUMEHTA, YIeOHO- HCCACAOBATEABCKOW M IIPOEKTHOH ACATEABHOCTH C

HCIIOAB30BAHMEM H3MEPUTCABHBIX YCTPOHCTB H AADOPATOPHOIO OOOPYAOBAHMA

11.12

CobAroaaTs TpaBHAa OE30IIACHOTO TPYyAA IIPH IIPOBCACHHM HCCACAOBAHHE B PaMKax
yIeOHOIO 3KCIIEPUMEHTA, YIEOHO- HCCACAOBATEABCKOM H IIPOEKTHOH ACATEABHOCTH C

HCIIOAB30BAHHMEM H3MEPUTCABHBIX YCTPOHCTB H AADOPATOPHOTO OOOPYAOBAHMA

11.13

Perrate  pacderHEBle 3aA29M € SBHO 3aAAHHOH (DH3HMYECKOM MOACABIO, HCIIOAB3YA
dusudeckre 3aKOHBI U IPHHIMIB; HA OCHOBE AHAAU3Q YCAOBHA 33Aa4U BBIOHPATDH
(PU3UIECKYIO MOAEAD, BBIACAATD (DHBUUECKHIE BEAMYHHBI U (DOPMYABL, HEOOXOAUMBIE AAS
ee pCIICHUA, IIPOBOAUTH PACYCTHl M OIICHHUBATH PCAABHOCTH IIOAYYCHHOIO 3HAYCHISA

CpI/I3I/I‘ICCKOI>‘I BCAMTYHHBI

11.14

Perrate xavecrBeHHBIE 3aAAYH: BbICTpaI/IBaTI) AOT'HYECKU HCHpOTI/IBOpe‘{I/IByIO IICIIOYKY

PACCYKAEHHI C OITOPOIi Ha U3YYIEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE ABACHUA

11.15

Hcnoab3oBats HpI/I pCH_ICHI/II/I Y‘I€6HbIX 3aAa49 COBpCMCHHbIe I/IHCpOpMaL[I/IOHHI)Ie
TCXHOAOTHUH AAA ITOUCKA, CprKTypI/IpOBaHI/IH, I/IHTCPHPCTH.L[I/II/I u HpeACTaBACHI/IH yT'I€6HOI>‘I
u HaY‘IHO—HOHyAﬂpHOﬁ I/IHCbOpMQ.L[I/II/I, HOAY‘ICHHOﬁ "3 pa3AI/I"IHbIX HNCTOYHUKOB,

KPUTHYICCKIL aHaAI/IBI/IpOBaTI) IIOAYYIAEMYIO I/IH(i)OpM’dLII/H'O

11.16

OOBIACHATE HpI/IHLII/IHbI ACfICTBPIH MaIllnH, HpI/I60pOB N TEXHHYCCKHUX y(:TpOfICTB;

pa3sAmYaTh YCAOBHA HX 0€e30macCHOro MCIOAB30BAHUA BHOBC@AHCBHOfI KU3HHN

11.17

HpI/IBOAI/ITb HpI/IMCpI)I BKAaAa pOCCI/IfICKI/IX " 32.py6C)KHI)IX YICHBIX- (i)I/ISI/IKOB B pa3BI/ITI/IC

HayKH, B oODBsACHEHUE IIPpOIIECCOB Oprxca}omero ana, B pa3BI/ITI/IC TEXHUKU 1 TEXHOAOTUI

11.18

HMcroap3oBarh TCOPETUICCKUC 3HAHHA IIO CpI/I?,I/IKC B HOBCCAHCBHOfI KU3HHN AAA
obecrieyenns 0E30IACHOCTH Ipu O6p2.LT_I€HI/II/I C HpI/I60paMI/I " TEXHUYCCKUMI
yCTpOﬁCTBaMH, AAA COXpaHCHHUA  3AOPOBbA K CO6AIOACHI/IH HOPM 3KOAOTHYECKOTO

IIOBEACHUA B Opr)KEHOH.[CIZ CpeAe

11.19

Paborars B prHHC C BBIIIOAHCHHEM paSAI/I"IHI)IX COITMAABHBIX pOACfI, HAaHI/IpOBaTI) pa6o’ry
I"pyHHI)I, paLII/IOHaAI)HO paCHpCACAﬂTb OOA3aHHOCTA M HAaHI/IpOBaTb ACATEABHOCTDb B
HGCTaHAapTHbIX CHUTYAIIHAX, AACKBATHO OICHHBATD BKAAA KAXKAOTO M3 YIAaCTHHUKOB prHHbI B

pemenue paCCManI/IBaéMOI‘/‘I HpO6A€MI:aI

SAEKTPOJJUHAMUKA

KMHEMATHKA

43.1

[TocrosaHable MarHWTBHL. B3aumMoAelcTBHE ITOCTOAHHBIX MATHUTOB

43.2

MarantHoe moaAe. Bexktop MarHmTHOM wMHAVKImW. IlpmHNImm cymepmosunnm.
Aupnn  MarHuTHOH HMHAyKunu. KapruHa AMHMA MAarHUTHOM HHAYKIHH ITOAS

ITIOCTOAHHBIX MAarHUTOB
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MaruurHOoe 110AE IIPOBOAHHKA C TOKOM. KapTI/IHa AVHHI IIOAS AAMHHOTO IIPAMOTO
IIPOBOAHHKA H 3aMKHYTOI'O KOABIICBOI'O IIPOBOAHHMKA, KATYIIIKH C TOKOM. OubrT

Dpcrepa. BaaumoaelicTtBre IIPOBOAHHIKOB C TOKOM

43.4

Cuaa AMuiepa, ee MOAYAD U HAIIPABACHHE

4.3.5

Cuaa Aopenria, ee MOAYAb H HampaBAcHHe. ABIDKEHHE 3apMKEHHON YACTHIIBI B
OAHOPOAHOM MATHHTHOM I0A€e. Pabora cuasr AopeHiia

4.3.6

SIBAeHMIE SAEKTPOMATHUTHOM HHAYKITHH

4.3.7

IToTok BekTOpa MATHUTHOM MHAYKITHHI

4.3.8

OAC mHAYKIHH. 3aKOH 3ACKTPOMATHHTHOH HHAyKiuu Papases

4.3.9

Buxpesoe aaekrpuueckoe mose. DAC HHAYKIHH B IPOBOAHHKE, ABIIKYILIEMCA

IIOCTYIIATEABHO B OAHOPOAHOM MarHUTHOM ITIOAE

4.3.10

[IpaBuao Aenria

43.11

WMuaykrusrocts. ABacane camonuaykimm. DAC caMOMHAYKITHH
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4.3.12

DHepruA MArHUTHOI'O IIOASl KATYIIIKH C TOKOM

4.3.13 DACKTPOMATHHTHOE TIOAC
4.3.14 Texunueckue yCTpoOHCTBa: HOCTOSTHHBIC MATHUTHI, 3AEKTPOMATHUTHI,
3AEKTPOABUIATEAD, YCKOPUTEAH SAEMEHTAPHBIX YACTULI, UHAYKIIHOHHAA II€Yb
4.3.15 [lpaxkrugeckue pabGorel.  VI3ydeHHe MATHHTHOIO IIOAf KATYIIKH C TOKOM.
MccaeaoBanne ACHCTBHA IIOCTOAHHOIO MAarHUTA Ha paMKy ¢ TokoM. MccaeaoBarme
ABACHHA SACKTPOMATHHTHOMN HHAYKITHH
5 KOAEBAHMA M1 BOAHDBI
5.1 MEXAHWMYECKHME 1 DAEKTPOMAI'HUTHBIE KOAEBAHI A
5.1.1 KoaebareapHas cucrema. CBoGoasble koaebaHus. ['apmMoHmYeckme koaeOaHMA.
[Tepuoa, gacrora, aMAnTyAd 1 ¢aza KOACOAHHE
512 INpyxunneii masTHIK. MaTeMaTHYIeCKHIIT MaATHIK
5.1.3 VpaBHeHne rapMoHmdeckux koAeDammit. Kwumemarmueckoe © AMHAMHYECKOE
OIIHCAHHE KOACOATEAPHOTO ABIDKCHUSA
5.14 [lpeBparesue 9HEprHH IIPH TIAPMOHHYECKHX KOACOAHUAX. CBA3b  AMIIAHMTYABI
KOACOAHHI HMCXOAHOW BEAHYHUHBI C aMIIAUTYAAMH KOAEOAHHII ee CKOPOCTH U
YCKOpEHUs
5.1.5 Koaebareapreri koHTyp. CBOOOAHBIE 9AECKTPOMATHUTHEIC KOACOAHNA B HACAABHOM
KOAEOATECAPHOM KOHTYpE. Amnarorms MEKAY MCXAHHYCCKHUMH K
SAEKTPOMATHUTHBIME KOAeOaHuAME. Popmyaa Tomcona
5.1.6 3aKOH COXPAaHEHHA SHEPIHH B HACAABHOM KOA€OATEABHOM KOHTYPE
5.1.7 Bemnysxaennele  mexanmdeckme KoAeOammdA. Pesomamc. Pesomamcmas  kpuBas.
BrIHyKACHHBIE 9ACKTPOMATHHTHBIE KOACOAHU.
5.1.8 IMepemenmerii Tok. CHHYCOMAAABHEIN IIEPEMEHHEBIN TOK.
5.1.9 MoOIIHOCTB IEPEMEHHOTO TOKA. AMIIAHTYAHOE H ACHCTBYFOIIICE 3HAYCHNE CHABL TOKA
U HAIIPS/KCHUA
5.1.10 Tpaucdopmarop. IlpousBoacrBo, nepeaada U HOTPEOAECHHE IAEKTPHUECKOM
SHEPIHH. DKOAOTHYECKUE PHUCKH IPHU IIPOU3BOACIBE IACKIPUYECKON SHEPIUH.
KyAbTypa HCHOAB3OBaHHSA SACKTPOSHEPIUH B IIOBCCAHEBHOMN 'KHU3HI
5.1.11 Texuudeckue  ycrpoiicrBa: — ceiicMorpad,  SAEKTPHYECKHMH  3BOHOK, AHHHU
3AEKTpOIIEpeAad
5.1.12 [Tpaxrugeckue paborer. MccaeaoBaHHE 32BHCHMOCTH IIEPHOAA MAABIX KOACOaHMI
IPys3a Ha HUTH OT AAUHBL HITH U MacChl Ipy3a. VlccaeaoBaHHe ITepeMEHHOTO TOKA B
LIEIN U3 IIOCAEAOBATEABHO COCAMHEHHBIX KOHACHCATOPA, KATYIIKH H PE3UCTOPA
52 MEXAHWMYECKHME 11 SAEKTPOMAI'HUTHBIE BOAHDBI
5.2.1 Mexanudeckue — BOAHBIL,  ycaoBusA  pacrpocrtpanenusa. Ilepmoa.  Cxopocts
pacupocTpaHeHus U AAMHA BOAHEL [lolrepednsie u IPOAOABHBIE BOAHEL
522 Wurepdepennms n An@paxins MEXaHIIECKIX BOAH
5.2.3 3Byk. Cxopocrts 3ByKa. I pomrocts 3ByKa. Bricora ToHa. TemOp 3ByKa
5.2.4 DAEKTPOMATHUTHBIE BOAHBL. Y CAOBHA H3AYICHIA
SACKTPOMATHHTHBIX BOAH. Bsammbas opumenrtanms Bektopos E, B umw Y B
SAEKTPOMATHUTHON BOAHE B BAKyyMe
525 CBo¥icTBA 9ACKTPOMATHHTHBIX BOAH: OTPAXKCHUE, IIPCAOMACHFE, IOAIPU3ALIHA,
audpaxuus, narepdepennua. CKOPOCTb IAEKTPOMATHHTHBEIX BOAH
5.2.6 [[xara 9AEKTPOMATHHUTHBIX BOAH. | IprMeHeHNE 3SACKTPOMATHUTHBIX BOAH B TEXHHUKE
u ObITY
5.2.7 [lpuHIunel pasHoOCBASH M TEACBHACHHA. PaamoAoxaius. DAEKTPOMATHHTHOE
3arpA3HEHHCE OKPY/KAFOIIEH CPEABI
528 Texnudaeckne — yCTpONCTBa:  MY3BIKAABHBIE — HHCTPYMCHTBI,  YABTPa3sBYKOBafd

AWMArHOCTHKA B TEXHUKC 1 MCAUITITHE, paAap, paAI/IOHpI/ICMHI/IK, TCACBI/ISOp, AHTCHHA,
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‘ teaedpon, CBY-mreun

5.3 OITTHKA
53.1 [IpsamoAnHeIHHOE pacIIpoCTpaHEHHE CBETa B OAHOPOAHOI cpeae. AAyd cBera
53.2 Orpaxerue cBera. 3aKOHBI OTpaKeHNA cBera. [locTpoeHre n300paKeHN B IIAOCKOM
3epKase
5.3.3 IIpeaomaeHme cBera. 3aKOHBI IIPEAOMACHHA CBETa. AOCOAIOTHBIH ITOKA3aTEAD
IIPEAOMACHUSA
534 IToanoe BHyTpennee otpakenne. IIpeAeApHBII yroA IIOAHOTO BHYTPEHHETO
OTpaKEHHUA
5.3.5 Awucriepcns csera. CAoxHBIH cocTas Geaoro cBera. Llper
5.3.6 Cobuparormue u pacceuBaromune AHH3bL 1OHKaA AnH3za. POKyCHOE paccTofsHHE U
OIITUYECKas CHAA TOHKOH AuH3BL [locTpoeHne H300paKeHHH B COOHMPAIOIINX
U pacceHBarommux AuH3aX. QPOpMyAa TOHKOM AHMH3BL VYBEAUYEHHE, AABAEMOE
AVIH30H
5.3.7 ITpeAeABI MPUMEHIMOCTH T€OMETPIIECKOH OIITHKH
5.3.8 Wurepdepennna  cBera. KorepenrHble HCTOYHHKH. YCAOBHA — HaOAIOACHUSA
MAKCHMYMOB U MHHHMYMOB B HHTeP(EPECHLINOHHON KAPTHHE OT ABYX
cHH(A3HBIX KOTEPEHTHEIX HCTOYHUKOB
5.3.9 Audpaxmns cBera. AnQpPakIMOHHAS peIIeTKa. YCAOBHEC HAOAIOACHNA TAABHBIX
MAKCHMYMOB IIPH IIAACHHH MOHOXPOMATHYECKOIO CBeTa Ha AH(DPAKIHOHHYIO
pererky
5.3.10 IMoaspusarius cera
53.11 TexHUYeCKHE YCTPOMCTBA: OYKH, AyId, (POTOAIIIAPAT, IPOCKIIMOHHBIA AIlIapar,
MHKPOCKOII, TEACCKOII, BOAOKOHHAS OIITHKA, AU(PAKIITOHHAS PEIIETKA, ITOAAPOUA
5.3.12 IIpaxrugeckue paboror. Famepenue mokasateas npeaomaenuda. MecaeaoBanme
CBOHCTB m300pakeHHH B AnH3ax. HabAroaeHMe Auciiepcun cera
6 DAEMEHTHI CITELIMAABHOW TEOPUU OTHOCUTEABHOCTU
6.1 I'paHUITBl  TPUMEHMMOCTH  KAACCHYECKOH  MeXaHmkd. [locTyaater  Teopnnm
OTHOCHTEABHOCTH: MHBAPHAHTHOCTD MOAYAS CKOPOCTH CBET4 B BAKyyME, ITPHHIIUII
OTHOCHUTEABHOCTH DHMHINITENHA
6.2 OTHOCHTEABHOCTh OAHOBPEMEHHOCTH. 3AMEAACHIE BPEMEHU U COKPAIIEHUE AAMHBI
6.3 DHeprus 1 HMIIYABC CBOOOAHON YACTHIIBL
64 CBA3p MacCBl C SHEPrHEH U HMIIyABCOM CBOOOAHOM YaCTHIIBL. DHEPIHUA ITOKOA
CBOOOAHOI YaCTHIIBI
KBAHTOBAA ®M3KA
7.1 HDAEMEHTBI KBAHTOBOI OITTUKM
7.1.1 ®oronsr. Popmyara [laanka casu sHeprunm (HOTOHA C €ro YacTOTOW. DHeprus u
UMIIyABC POTOHA
7.1.2 Orkperrme 1 uccaepoBanue Qoroadpdexra. Ombrrer AL Croserosa. 3axkoHbI
doroapdexra
7.1.3 Vpasraenne DuHmTedHA AA DoTOahdekTa. «KpacHas rpanuiay dporoaddekra
7.14 Aasaenue csera. Onprter [1.H. Aebeaesa
7.1.5 XuMHIIecKoe ACHICTBUE CBETA
7.1.6 Texuudgeckue ycrpoiicra:  ¢dorossemeHT, (HOTOAATINK, COAHEYHAA Oaraped,
CBETOAHIOA
7.2 CTPOEHME ATOMA
7.2.1 Moaeap aroma Tomcoma. Ombrrer  Pesepdopaa IO HCCAGAOBAHUIO CTPOEHHUA
aroma. [ IaarerapHas MOAEAD aTOMA
7.2.2 IMocryaarer bopa. Msaygenne u moraorenne oOTOHOB IPU IIEPEXOAE ATOMA C

OAHOTO YPOBHA SHEPruu Ha APyroi. Buawt crexrpos. Crektp ypoBHell sHepruu
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aToMa BOAOPOAA

7.2.3 Boanossie cBorictBa  wactuir. Boamsr ae bporias.
KopiryckyAnpHO-BOAHOBOII Ayasusm. Audpakiius

7.2.4 CrioHTaHHOE U BBIHY/KACHHOC H3AYYCHHE. YCTPOWCTBO M IIPHHITUII PaOOTHI
Aazepa

7.2.5 TexHUYecKHnEe YCTPOMCTBA: CIIEKTPAABHEIN aHAAN3 (CIEKTPOCKOIL), Ad3€pP, KBAHTOBBIH
KOMIIBIOTED

7.2.6 INpaxrigeckue paborer. HabAroaeHue AnHegaToro criekrpa

7.3 ATOMHOE AAPO

7.3.1 MeToABr HAOAIOACHHSA M PETHCTPALIMH SACMEHTAPHBIX YACTHI]

7.3.2 Orkporrue  pasmoaxrusHocTd. Ombrtel Pesepdopaa IO OIPEAEACHHIO COCTaBA
paauoakrTusHOro m3AydeHus. Cporictsa aab(a-, Oera-, raMma-usAydeHus. Bausnme
PAAMOAKTUBHOCTH HA *KUBBIE OPIaHH3MBI

7.3.3 Orkportue nporoHa u HedTpoHa. HykaomHas moapeap sapa DefisenOepra —
Wpanenko. 3apsaa aapa. MaccoBoe uncao aapa. FzoTormsr

7.3.4 Aaba-pacas. DACKTPOHHEI U IIOSHTPOHHBIA OceTa- pacmaa. l'amma-msaydenne.
3aKOH PAAHOAKTHBHOIO PACIIasd

7.3.5 DHeprus CBA3K HYKAOHOB B sAape. SaepHbIie cuabL. AedpekT Macchl AApa

7.3.6 SAaepuere peakitum. AeACHIE 1 CHHTES SACP

7.3.7 SAnepusrii peaxrop. Tepmosiaeprsiil cuaTes. [IpobaeMbl U IIEPCHEKTHBEL AACPHOM
SHEPIETHKH. DKOAOTUYIECKHE ACIEKTHI AACPHOH SHEPIETUKH

7.3.8 DAeMeHTApHBIE YACTHIIBL. Orkperrue ITO3UTPOHA. DyHAAMEHTAABHBIC
B3aMOACHCTBISA

7.3.9 Texuudeckue yCTpoicTBa: AOSUMETP, KaMepa Buabcona, AAEpHEIN peakTop, aTOMHAA
Oomba

7.3.10 [lpaxkrugeckne  pabGorer.  MccaeaoBaHme — TpekoB — 9acTuir (IO TOTOBBIM
dororpadum)

8 SAEMEHTEI ACTPO®I3HKH

8.1 Bua 3Besanoro zeba. CosBesAns, APKUE 3BE3ABL, IIAAHETHI, HX BUAIMOE ABIKCHHE

8.2 Coaneunan cucrema. [1aanersr 3eMHOH rpynmsl. 1AaHeTs-ruranTer ¥ UX CIIYTHHKH,
KapAHKOBbIE I1AaHeTEL. Maaste Teaa COAHEYHOI CHCTEMBI

8.3 Coarrte, dorocdepa u armocdepa. CoaHedHAs AKTHBHOCTb

8.4 Wcrounuxk suaepruu COAHIIA U 3BE3A

8.5 3BE3ABL, X OCHOBHBIC XaPAKTEPHCTHKI: MACCA, CBETHMOCTD, PAAUYC, TEMIIEPATYPa,
HX B3aHMOCBS3b. AHarpaMma «CIIEKTPAABHBINA KAACC — CBETUMOCTB». 3BE3ABI IAABHOM
ITOCAEAOBATEABHOCTH. 3aBHCHUMOCTD
«Macca — CBETUMOCTBY AASL 3BE3A TAABHOH IIOCACAOBATEABHOCTH

8.6 Buyrpennee crpoenne 3Be3a. CoBpeMEHHEIE IIPEACTABACHHUA O ITPOUCXOKACHUU H
sBoarorrui COAHIIA U 3BE3A. DTAIIBI KH3HI 3BE3A

8.7 Maeunsrit  Ilyre — mamra  Tasakruxa. Crompasbmag  crpykrypa  lasakrmkm,
pacipeAeAeHHE 3Be3A, raza u IeiAu. [loaoxenme u ABmxenme CoaAHIa B
I'anaxruxe. [Taockas u cpepuaeckasn moacucremsr L'asakruku

8.8 Tumer rasakTuk. PaAnorarakTuke ¥ kBaszapbl. UepHBIE ABIPEL B AAPAX TAAAKTHK

8.9 Bceaennas. Pacmmpenne Bceeaennoii. 3akon Xab0aa. Pasberanme raAaxtuk.
Bospact u paamyc Bceaemmown, Teopma Boabmmoro sipersa. Moaeawb «wopsaden
Beeaennoiy. PeaukroBoe nzayucHume

8.10 Macmrabuas — crpykrypa Bceaennoii. Meraranaktuka. Heperrenusie mmpoOAeMer

HCTPOHOMI/II/I
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YUYEBHO-METOANMYECKOE OBECITEUEHHUE OBPA3OBATEABHOTI'O
ITPOLIECCA
OBA3ATEABHDBIE YUEBHBIE MATEPHAADBI AAI OBYIITAFOIITET'OCA
1. ®usuxa, 10 kaacc/ Maxummes I'.f., byxosnes b.b., Corckuit H.H. moa peaaknneit
[TapdenrreBoit H.A., Aktimoneproe obmectso «k3pareapctBo «lIpocsermerme»
2. ®usnka, 11 kaace/ Msxumes I.A., Byxosues B.b., Yapyrua B.M. oA peaakuueit
[Tapdenrresoit H.A., Aknmoneproe obrectso «MsaareapctBo «IIpocserierue»

METOANUECKHNE MATEPUAADBI AAd YUUTEAA

1. Vaebuuxk I'.SI. Msaxkurmes, b.b. byxosues, H.H. Corcknit «®Pusnka 10 kaacc: yaeOHUK AAS
00111e00Pa30BATEABHBIX YIPEKACHUI: 0A30BbIH 1 IPOMUABHEI ypoBHIN, M.: «[Ipocserenne,
2021 r.

2. VaeOuuk I'fI. Msaxumres, b.b. byxosiies, B.M. Hapyrun «Pusuxa 11 kaacc: yaeOHUK AAS
00111e00Pa30BATEABHBIX YIPEKACHUI: 0A30BbIH 1 IPOMUABHEI ypoBHIY, M.: «[Ipocserenne,
2021 r.

3. Auaprormreuknn C.M., Cayxaesckuit A.C. "KoHcTpykTop" caMOCTOATEABHBIX M KOHTPOABHBIX
pabor. Pusuka. 10-11 xkaaccer. M.: I Ipocsemenuex. 2010 r. 191 c.

4. I'pomuesa O.J. Temarudaeckre KOHTPOABHBIE U CAMOCTOATEABHBIE pabOTH! 110 (prsmke. 10 kaacc.
M.: «Dx3amen». 2012 1. 192 c.

5. I'pomriea O.M. Coopruk 3apad 11o pusnke. 10-11 kaaccer. M.: «Oxzamen». 2015 r. 208 c.

6. uros B.®. Pusnxa. 10-11 kaaccsr. [Toypounoe nmaannposanne k yaeOHuky - Makurmesa ["S1.,
Byxosnesa b.b. u Ap. M.: dlIpocsemenne». 2015 1. 128 c.

7. PorvkeBra AT, @usuka. 3apaunnk. 10-11 kaaccer. M.: «Apoda». 2013 1. 192 c.

8. I'pomriea O.M. TemaTudeckne KOHTPOABHBIE M CAMOCTOATEABHBIE PabOTHI IO hmsmke. 11 kaacc.

M.: «Dx3amen». 2012 r. 144 c.

LI ®POBbBIE OBFPA3OBATEABHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
1. ®eaeparbHbIi HEHTP HHPOPMAITHOHHO-0OPA30BATEABHBIX PECYPCOB
https:/ /web.atchive.org/web/20191121151247 /http:/ / fciot.edu.ru/

2. HOP n pecypent o pusuxe http://class-fizik.ru/astw.html

3. Kopnopanwus «Poccutickuii yaeGuum» https:/ /rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. LIOP n pecypent o pumsuxe http://class-fizik.ru/fizw.html

5. Bupryaabnsie aaboparopusie pabotst o ¢pusnke https://efizika.ru/course/view.phprid=44

6 bubanorexa — Bcé 1o npeamery «Pusukar. — Pexxum aoctyma: http: // www.proshkolu.ru

7. Buaeoorrsrter Ha ypokax. — Pesxum Aoctyma: http: / /fizika-class.narod.ru

8. EAunas koAarekms nudpoBeIX 00pasoBaTeABHBIX pecypcoB. — Pesxnm aoctyna: http://school-
collection.edu.ru

9. Daexrponnsie yueOuukH 110 dusuke. — Pexum aocryma: http:/ /www.fizika.ru

10. ®eaepaabHbIi HeHTP HHPOPMAITHOHHO-0OPA30BATEABHBIX PECYpCOB. — Peskum AocTyma:
http:/ /www.fciot.edu.ru/

11. Uureprer ypok. — Pesxum pocryma: http://interneturok.ru/ru/school/physics/

12. Arnmarn dusuaeckux o0bekToB. — Pesknm aoctyma: http://physics.nad.ru/

13. JKusast pusuka: obyuarormas nporpamma. — Pexxnm aocryma: http:/ /www.int-
edu.ru/soft/fiz.html
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