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ITOACHHUTEABHASA 3ATTHMCKA

IIporpamma 1o dusuke 0a30BOTO ypOBHA HA YPOBHE CPEAHEIO OOIIEro OOpasOBaHHA
paspaboTaHa Ha OCHOBE IIOAOKEHHH M TPEOOBAHMII K PE3yAbTATAM OCBOEGHHA OCHOBHOI
00pazoBaTeAbHON IIporpammsl, mpeactaBAcHHBIX B PI'OC COO, a takke ¢ yaérom deAepasbHON
pabodeil IpOrpaMMEl BOCIIHTAHHA M KOHIICIIINN IIPEIIOAABAHUA yaeOHOro mpeamera «Pusmka» B
00pa3soBaTeABHBIX  opraHmsanuax  Poccmiickoit — Peaepanum,  peaAnsyIOIIMX  OCHOBHBIC
00pa3oBaTEABHBIE IIPOIPAMMEL.

CoaeprxaHme mporpaMmsl 110 (PU3UKE HAIIPABACHO HAa (POPMUPOBAHNE €CTECTBEHHO-HAYIHOMN
kapTuHbl Mupa obyvaromuxca 10—11 kaacco mpu obyuennn ux ¢dpusnke Ha 0a30BOM YpPOBHE HA
OCHOBE CHCTEMHO-AEATEABHOCTHOIO TOAXOAA. [Tporpamma 1o dpusuke cooTBeTCTBYET TPEOOBAHUAM
®IroC COO x mAaHHPYEMBIM AHMYHOCTHBIM, IIPEAMETHBIM H METaIIPEAMETHBIM PE3YABTATAM
OOydeHMsA, a2 TAKKE YIHTHIBACT HEOOXOAHMMOCTD PEAAN3AIINN MEKIIPEAMETHBIX CBA3CH (DU3HUKK C
€CTECTBEHHO-HAYYHBIMH YICOHBIMU IIPEAMETAMH. B Hell onpeAeAdroTcs OCHOBHEIE ITEAH HU3YYEHHA
usuKE HA yPOBHE CPEAHETO OOIIEro OOPa3OBAHMUSA, IIAAHUPYEMBIE PE3YABTATEI OCBOCHHA KypcCa
pU3NKI: AMYHOCTHBIE, METAIIPEAMETHBIE, IIPEAMETHBIE (Ha Oa30BOM YPOBHE).

HporpaMMa IIO (pI/ISI/IKC BKAKOYACT:

L HAaHHPYCMbIC pCSyAbTﬁTbI OCBOCHMA Kprﬁ. CpI/ISI/IKI/I Ha 0230BOM ypOBHC, B TOM YHCAE

TOPCAMCTHBIC PE3YABTATHI IIO T'OAAM O6YT{€HI/IH;

® coaep:xaHue yaeOHOro npeamera «Pusnkay o roaam ooydeHu .

®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, HM3yYaeMBIX XHMUEH,
duoaoruei, pusmdeckoi reorpacdueil u acrponomueii. Mcroap3oBanne i akTHBHOE IPUMEHEHIE
dpu3nUeCKNX 3HAHUI OIIPEACASICT XapaKTep U Pa3BUTHE PasHOOOPA3HEIX TEXHOAOIHMH B cdepe
SHEPIEeTHKH, TPAHCIIOPTa, OCBOEHHUA KOCMOCA, IIOAYYCHHA HOBBIX MATEPHAAOB C 33aAAHHBIMHU
cBOMcTBAMU U Apyrux. VM3ydenne pusuKky BHOCHT OCHOBHOM BKAAA B (DOPMHUPOBAHHE €CTECTBEHHO-
HAYYHOM KAPTHHBI MHpa OOYYaromuxcs, B P)OPMHUPOBAHUE YMEHUN IIPUMEHATH HAYIHBIA METOA
ITIO3HAHMA HpI/I BBIITIOAHCHHMH IMH y‘I€6HbIX I/ICCACAOBaHI/If/‘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 Pa3AEAOB (PH3HKH, BKAFOYAET KAK BOIPOCHI KAACCHYECKON, TaK U
COBpPEMEHHON (PU3UKH.

NMoes cenepanusayuu. B coorserctBum ¢ Hell marepuaA Kypca (DU3HKH OOBEAHHEH BOKPYT
dusugeckux Teopuii. Beaymum B kypce ABAferca pOpMUPOBAHHE IIPEACTABACHUI O CTPYKTYPHBIX
YVPOBHAX MaTE€PHH, BEITIECTBE U ITOAE.

HNMoes  symanumapusayuy. EE pearmsannsa IIPEAIIOAATaCT HMCIOAB3OBAHHE I'YMAHHTAPHOTIO
ITOTEHIINaAd (DU3MYIECKOH HAYKH, OCMBICACHUE CBA3H Pa3BUTHUA (PU3HKU C PasBHTHEM OOIIECTBa, a
TAaKKE C MHPOBO33PEHYCCKUMI, HPABCTBEHHBIMHU H 9KOAOTHYECKIMH IIPOOAEMAMIL.

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

Moes  sxonveusayuu  peasmsyerca  IIOCPEACTBOM — BBEACHHA  SAEMEHTOB  COAECPKAHUA,
ITOCBAIIEHHEIX 3KOAOTHYIECKHM ITPOOAEMAM COBPEMEHHOCTH, KOTOPHIE CBS3AHBI C Pa3sBHTHEM
TEXHHKHA M TEXHOAOTHH, a TAKKE OOCYKACHHUA ITPOOAEM PAIIMOHAABHOTO IIPHUPOAOIIOAB3OBAHNA U

5KOAOIHTYECKON OE30MACHOCTH.



CrepiKHEBBIMH 9AEMEHTAMH Kypca (DU3HKKM Ha YPOBHE CPEAHErO OOIIEro Oo0OpasoBaHMA
ABAsifoTCA  (busmdeckue Teopuu  ((POPMUPOBAHHE IIPEACTABACHHII O CTPYKIypPE IIOCTPOCHHA
dusugeckoir Teopun, poAn (PYHAAMEHTAABHEIX 3aKOHOB U IIPUHIIMIIOB B  COBPEMEHHBIX
IIPEACTABACHHAX O IIPHPOAE, TPAHHUIAX IPHUMEHUMOCTH TEOPHH, AAfl OIIMCAHHUSA ECTECTBEHHO-
HAYYHBIX ABACHHH U IIPOIIECCOB).

CucTeMHO-ACATEABHOCTHBII ITOAXOA B Kypce (PU3HKH PEAAU3YETCH IIPEKAE BCETO 3a CUET
OPTraHU3AIMH 3KCIEPUMEHTAABHOM AECATEABHOCTH OOydJarormxca. AAf ©a30BOro ypoBHA Kypca
pHU3HKH — 9TO HCIIOAB3OBAHHE CHCTEMBI (DPOHTAABHBIX KPATKOBPEMECHHBIX JKCICPUMEHTOB U
A2OOPATOPHBIX PabOT, KOTOPBIE B IpOrpaMme IO (PHU3UKE OOBEAMHEHBI B OOIIUN CIIHCOK
VICHHYECKUX ITPAKTUIECKUX paOoT. BriAeAeHWE B yKazaHHOM IlepedHe AaDOPATOPHBEIX PadoT,
IIPOBOAHUMBIX AAfl KOHTPOAS H OLIEHKH, OCYIIECTBAACTCA YIACTHUKAMU OOPa30BATEABHOIO IIPOIIECCa
HCXOASl U3 OCOOCHHOCTEH IIAAHHPOBAHHA U OCHAIeHus kabmera Qusuxku. [lpm atom
obecrieunBaeTCsi OBAAACHHE OOYYAFOIIMMUCA YMEHHAMH ITIPOBOAHMTH KOCBEHHEIE H3MEPEHU,
HCCACAOBAHHUA 3aBHCUMOCTEH (DH3HYECKHX BEAMYHMH M IIOCTAHOBKY OIIBITOB IIO IIPOBEPKE
IIPEAAOKCHHBIX THITOTES.

BoarImioe BHIMAHIE YACASETCA PEINIEHUIO PACUYETHBIX M KAYECTBEHHBIX 3aAad. [Ipu aToMm AAd
PacYETHBIX 3aAaY IIPHOPHTETOM ABAAIOTCA 3aAAYM C fABHO 3aAAHHOH (PU3HYECKOH MOAEABIO,
ITO3BOASIFOINNE IIPUMCHATh HM3Y9CHHBIC 3aKOHBI H 3aKOHOMEPHOCTH KaK M3 OAHOTO PasA€Aad Kypca,
TaK ¥ MHTEIPUPYA 3HAHUA U3 PA3HBIX PA3ACAOB. AAA KAYECTBEHHBIX 33Aa9 IIPHOPUTETOM ABAAFOTCA
3aAaHHUA Ha OOBACHEHUE IPOTEKAHHUA (PU3HYECKUX ABACHHH H IIPOIIECCOB B OKPY/KAFOIIEH KU3HH,
Tpebyrorue BEIOOpa (PU3MIECKON MOACAT AAf CUTYALINH IIPAKTHKO-OPHUEHTHPOBAHHOTO XapaKTEPa.

B coorsercrun ¢ tpedosanuamMu PI'OC COO k MaTepraAbHO-TEXHHYECKOMY OOECIIEUEHHIO
y9IeOHOTO IIporiecca 0a30BBI YPOBEHb Kypca (PU3HKM HA YPOBHE CPEAHErO OOINEro 0OpasOBaHHA
AOAJKEH H3y4aTbCs B  YCAOBHAX IIPEAMETHOrO KaOmHeTa (DH3HKM HAM B YCAOBHAX
HHTErPUPOBAHHOIO KAOMHETa IIPEAMETOB ECTECTBEHHO-HAYIHOrO ITHKAA. B kaOmmere dusmkn
AOAKHO OBITb HEOOXOAHMOE AaDOPATOPHOE OOOPYAOBAHHE AASl BBIIOAHEHHS VKa3aHHBIX B
IIporpamMe 110 (PU3HKE YICHHIECKHUX IIPAKTHIECCKUX PabOT M ACMOHCTPAIITHOHHOE OOOPYAOBAHIE.

AemMoHCTparmonHOe  000pyAOBaHHE (POPMHUPYETCA B COOTBETCTBHM C  IIPHHIIHIIOM
MHHHMAABHOH AOCTATOYHOCTH M OOECIIEYHBACT IIOCTAHOBKY IIEPEYHCACHHBIX B IIPOrpaMme II0
(pHU3HKE KAFOUEBBIX AECMOHCTDAITMH AASl HCCACAOBAHHSA HM3YYACMBIX SABACHHI M IIPOLIECCOB,
SMIINPHYECKUX U (DYHAAMEHTAABHBIX 3aKOHOB, HX TEXHHYECKUX IIPUMCHEHUI.

AabopaTopHoe 0OOPYAOBAHUE AASl YIEHHIECKHX IIPAKTHIECKUX PadOT (DOpMHUPYETCA B BUAE
TEMATUYCCKUX KOMIIACKTOB M OOCCIEYMBACTCA B PacdéTe OAHOIO KOMIIACKTA HA  ABYX
oOyuarormmxca. TeMaTHdeckne KOMIIAGKTBI AaOOPATOPHOIO OOOPYAOBAHHUA AOAKHBEI  OBITH
ITOCTPOEHBl HA KOMITAGKCHOM HCIIOAB30BAHUN AHAAOIOBBIX H IIU(PPOBBIX IIPHOOPOB, a4 TAKKE
KOMIIBFOTEPHBIX U3MEPUTEABHBIX CHCTEM B BUAE III(MPOBBIX AaDOPATOPHUIL.

OCHOBHBIMU IIEAAMH U3y9eHHUA (DU3UKH B OOIIEM OOPA30BAHHUH ABAAIOTCA:

e QopmupoBaHme HHTEPECA M CTPEMACHHA OOYYAIOIIUXCA K HAYYHOMY H3YICHHIO
IIPHUPOABI, PA3BUTHE UX HHTEAAEKTYAABHBIX I TBOPYECKHX CIIOCOOHOCTEH;

® pasBUTHE IPEACTABACHHI O HAYIHOM METOAE IO3HaHHA ©  (POPMUPOBAHUE
HCCAEAOBATEABCKOTO OTHOIIECHHSA K OKPY/KAFOIIIM ABACHUAM;

¢ (HopMHPOBAHHE HAYIHOIO MUPOBO33PEHHUA KAK PE3YABTATA HU3YICHHUA OCHOB CTPOCHUA
mMatepun U PYHAAMEHTAABHBIX 3aKOHOB (DU3UKU;

e dopmupoBaHne yMeHUN OOBACHATH ABACHHUA C MCIIOAB30BaHUEM (DU3MYECKUX 3HAHUN 1

HAy9IHBIX AOKAa3aTCABCTB;



dopMHupoBaHIE TIPEACTABACHUI O POAHM (DU3HKHI AAf PA3BUTHA APYIHX €CTECTBEHHBIX

HAyK, TEXHUKHA 1 TEXHOAOTHH.

AOCTI/DKCHI/IC 9TUX L[CACIZ obecrreunBaeTcs peIIeHMEM CACAYIOIIIMUX 3aAa9 B IIPOLIECCE

H3yYeHHA Kypca (PU3UKH HA YPOBHE CPEAHETO ODIIEro 0OPa3OBaHUA:

IIPHOOpPETEHNE CUCTEMBI 3HAHHH 00 OOIMUX (PU3HYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHAX, BKAIOYAA MEXAHHUKY, MOACKYAAPHYIO (DH3UKY, 9ACKTPOANHAMUKY, KBAHTOBYIO
dHU3NUKY U 9AeMEHTHI ACTPOMD UK,

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

OCBOGHHE CIIOCOOOB pEIIECHNA PAa3AMYHBIX 33A29 C SBHO 33aAAHHOH (PU3HYECKOMH
MOAEABIO, 3aAa4, TTOAPA3YMEBAFOIIHX CAMOCTOATEABHOE CO3AAHNE (PU3UYECKON MOACAH,
AACKBATHOH YCAOBHAM 32A2UM;

ITOHUMAHHE (PU3HYECKHX OCHOB M IPHHIIMIIOB ACHCTBUA TEXHHYECKUX YCTPONUCTB H
TEXHOAOTHYECKUX IIPOIIECCOB, UX BAUAHHUA HA OKPYKAIOIIYIO CPEAY;

OBAGACHIE METOAAMH CAMOCTOATEABHOIO ITAAHHPOBAHHUA H IIPOBEACHHA (DU3MYICCKUX
5KCIEPHUMEHTOB, AHAAM3A U HHTEPIPETAIINI HH(OPMAIIIH, OIIPEAEACHUI AOCTOBEPHOCTH
IIOAYYICHHOTO PE3YABTATA;

CO3AAHHE YCAOBHH AAf PasBUTHA YMEHHN IIPOEKTHO-HCCACAOBATEABCKOI, TBOPYECKON

ACATEADHOCTH.

Ha wmsyuenme ¢pusuku (6asoBbI ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro 0oOpasoBaHUA

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/IKC Hepequb A2160p21TOprIX %8 HpaKTI/I‘ICCKI/IX p2.6OT

ABASICTCS PEKOMCHAOBAHHBIM, YIUTCAD ACAACT BbI60p IIPpOBEACHUS A360paTOprIX pa60T M 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.



ITepemernenne, cKkOpoOCTh (CPEAHAA CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTEPUAABHOHM TOYKM, UX IIPOCKIIMH Ha OCH CHCTEMBI KOOpAHMHAT. CAOKEHHE ITepPEMEINEHUN H
CAOKEHHE CKOPOCTEH.

PaBHOMEpHOE H PaBHOYCKOPEHHOE IIPAMOAHHEHHOE ABrKeHHE. I'pacdmkn 3aBHcHMOCTH
KOOPAHMHAT, CKOPOCTH, YCKOPEHHA, ITYTH U IIEPEMEIIEHUA MATEPUAABHON TOYKHA OT BPEMEHH.

CBobOoaHOE ITaAeHE. Y CKOPEHHE CBOOOAHOTO ITAACHUS.

KpuBoaunerinoe aApmkeHue. ABIIKCHHE MATEPHAABHOI TOYKA IO OKPYKHOCTH  C
ITIOCTOAHHOI ITO MOAYAIO CKOPOCTBIO. YTAOBasi CKOPOCTh, AMHEHHAA CKOPOCTh. [lepmoa n wacTora
obparrenus. LleHTpocTpeMuTeABHOE YCKOPEHHE.

TexHudeckue yCTPOMCTBA M IPAKTHYIECCKOE IIPUMEHEHHE: CIIMAOMETD, ABIIKCHHE CHAPAAOB,
LIEIIHBIE M PEMEHHBIE IIEPEAAUM.

Aemoncmpayuu

MoaeAb cucTeMBI OTCUETA, MAAFOCTPAITUA KHHEMATHIECKAX XaPAKTEPUCTHK ABH/KECHIA.

IIpeobpazoBanme ABHIKEHHI C HCIIOAB30BAHIEM IIPOCTHIX MEXAHU3MOB.

[TapeHme TeA B BO3AYXE U B PA3PEKEHHOM IIPOCTPAHCTBE.

HabAroaenue ABIKEHHA TeAQ, OPOIIIEHHOTO IIOA YTAOM K TOPH3OHTY B TOPHU3OHTAABHO.

Msmepenne yckopeHHA CBOOOAHOTO ITAACHUS.

HarmpaBAenune ckopocTy Ipu ABUKEHUH ITO OKPYKHOCTH.

Vuenuuecxuil sxcnepumernn, 1abopamoptvie pabonrvr

Msygenne HepaBHOMEPHOIO ABHZKEHUSA C IIEABEO OIIPEACAEHUA MTHOBEHHOM CKOPOCTH.

MccaeaoBaHnE COOTHOIIEHUSA MEKAY HYTAMH, IPOMACHHBIMUA TEAOM 32 IIOCACAOBATEABHEIC
paBHBIE IIPOMEKYTKH BPEMEHH IIPH PaBHOYCKOPEHHOM ABMKEHHH C HAYaABHOM CKOPOCTEBIO,
PaBHOM HYAIO.

Msydenne ABHKEHHSA IITAPUKA B BA3KOI JKUAKOCTHL.

Msyuenune ABKeHUS TEAQ, OPOIIIEHHOTO TOPH3OHTAABHO.

Tema 2. Augamuka

[Tpuanmm otHOCHTeAbHOCTH ['aamaes. Ilepsrrit sakorn Herotoma. VMmeprimaapHBIE cHICTEMBI
OTCUYETA.

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

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

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

Tpenune. Buasl Tpenns (moxos, ckoAbxenus, kadenus). Cuaa tperus. Cyxoe tpenne. Cuaa
TPEHHA CKOABKEHUA U cHAA TpeHudA 1mokod. Koadbdumment tperusa. Cruaa conmpoTHBACHUA IPH
ABIDKEHHAU TEAQ B KUAKOCTH AU Ia3e€.

IToctynareApHOE U BPAITIATEABHOE ABIKEHIE a0COAFOTHO TBEPAOIO TEAQ.

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

TexHmueckne yCTPOMCTBA M IPAKTUYECKOE IIPHMEHEHHE: ITOAIINITHUKH, ABHKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Aemoncmpayuu

SIBAenne mHEpIIIH.

CpaBHeHME MACC B3AUMOAECHCTBYIOIIUX TEA.

Bropoit 3akon HeroTona.

Wsamepenne cua.

CAOXeHHE CHA.



3aBUCHMOCTD CHABI YIIPYTOCTH OT AePOpMAITHH.

Hesecomocts. Bec Teaa mpu yckopeHHOM ITOABEME U ITAACHUH.

CpaBHeHUE CHA TPEHHSA ITOKOSA, KAYCHHUA U CKOABKCHU.

VeaoBus paBHOBecus TBEPAOTO TeAd. Buabl paBHOBeCHS.

Vuenuuecxuii sxenepumenn, sabopamopuie pabone

Msygenue ABIKeHHsA OPyCKa IT0 HAKAOHHOM ITAOCKOCTH.

MccaeaoBaHnE 3aBHCHMOCTH CHA VIPYTOCTH, BO3HHKAIOIINX B IIPYKHHE H PE3HHOBOM
obpasire, oT ux AedpopMarInm.

MccaeaoBaHne yCAOBHE paBHOBECHA TBEPAOTO TEAQ, IMEIOIIEIO OCh BPAIIIECHUS.

Tema 3. 3aKOHBI COXPAHEHHA B MEXAHHKE

MmriryAbc MaTepHAABHOI TOYKH (T€Ad), CHCTEMBI MATEPHAABHBIX TOYEK. VIMIIyAbC CHABI T
HM3MEHEHHE UMIIYABCA TeAd. 3AKOH COXPaHEHHA UMIIYAbCa. PeakTuBHOE ABIKEHUE.

Pabora cuapr. MOIITHOCTD CHABL

Kunermaeckas sHeprud MaTepHAaAbHON TOdYKH. Teopema 00 M3MEHCHHH KHHETHYCCKOMN
3HCPF I,

IMorennmaspnaa sueprud. [lorenmnmasbpHas sHeprus yupyro AcOPMHPOBAHHON IIPY/KUHBL.
[TorenimaApHas SHEPTUA TeAd BOAU3H IIOBEPXHOCTH 3EMAM.

HOTCHHI/IaAbeIC N HCIIOTCHIIHMAABHBIC CHABI. CBHSB pa6OTbI HCITIOTCHIIUAABHBIX CHA C
HM3MEHEHHEM MEXAHITIECKOH 9HEPIUU CHCTEMBI TeA. 3aKOH COXPAHEHHUA MEXAHUYIECKOH SHEPIUML.

Viupyrue u Heypyrue CTOAKHOBEHHA.

TexHudeckue yCcTpONWCTBA U IIPAKTUYECKOE IIPHUMEHEHHE: BOAOMET, KOIEP, IIPYKHUHHBIA
IIICTOACT, ABH/KEHHE PAKET.

Aemonempayuu

3aKOH COXPAaHEHHA UMIIYABCA.

PeakruBHOE ABIKEHUE.

ITepexoA ITOTEHIINAABHON SHEPIUN B KHHETHYECKYIO 1 OOPATHO.

Vuenuuecxuii sxenepumenn, sabopamopnuie pabons

Msygenne aOCOAIOTHO HEYHIPYroro yAapa C IIOMOINBIO ABYX OAHMHAKOBBIX HHTAHBIX
MasATHHKOB.

MccaeaoBanne CBA3H PaOOTHI CHABI C U3BMEHEHHEM MEXaHHYECKOM SHEPIUU TE€Aa HA IIPUMEpE
PACTM/KEHHA PE3UHOBOTIO KIYTa.

Pasaea 3. MoaekyaapHaa (pU3HKA ¥ TEPMOAMHAMHIKA

Tema 1. OCHOBBI MOAEKYAAPHO-KHHETHIECKOH T€OPpHH

OCHOBHBIE ITOAOKEHUS MOAE?KYAHPHO—KI/IHCTI/I‘ICCKOI‘/‘I TCOpI/II/I U UX OIIBITHOE OOOCHOBAHIUE.
bpoynosckoe Abmxenue. ,A,I/I(p(pyzsnﬂ. Xapakrep ABMKECHHUA U B3aHMOACMCTBUA YACTHUIL BEIECTBA.
MoaeAn cTpoeHHNs ra3oB, JKHAKOCTEH U TBEPABIX TeA U OOBACHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THUX MOACACﬁ. Macca n pﬁSMepr MOAECKYA. KoaudecrBo BCIIICCTBA. ITocrosuuas ABOFHAPO.

TenaoBoe paBHOBeCI/IC. TeMHepaTypa u eé I/ISMCpCHI/IC. [IIkana TCMHCpaTyp L[CABCI/IH.

Moaeab maeanbHOro rasa. (OCHOBHOE YPaBHEHHE MOAEKYAAPHO-KHMHETHYECKOW TEOpHH
HACAABHOIO rasa. Abcoarornas TeMHepaTypa KakK Mepa CpCAHCfI KUHETHICCKON BHCPFI/II/I TCIIAOBOI'O
ABIKCHHA IACTHIT Ia3a. [MIxana TCMHCpaTyp KeabBuna. ['a30BbIc 3aKOHBIL. ypaBHCHI/IC MCHACACCB&—
Kaameiipona. 3akon AaabToHa. l3omporiecchl B MAGAABHOM Ia3€ C ITOCTOSIHHBIM KOAHYECTBOM
BerecTsa. I'pacpuaeckoe mpeAcTaBACHIE H30IPOIIECCOB: H30TEPMA, H30X0Pa, H300apa.

Texumueckue yCTpOI;'ICTBa n HpaKTI/I‘ICCKOC HpI/IMCHCHI/ICZ TCpMOMCTp, 6apOMeTp.

Aemoncmpayuu



OmbIThL, AOKA3BIBAIOIIHE AHCKPETHOE CTPOEHHE BEIEeCTBa, oTorpaddum  MOAEKYA
OPraHUYECKUX COCANHCHHI.

Ombrrel 10 A dy3UN KUAKOCTEH H ra30B.

MoAeAb OPOYHOBCKOIO ABFIKCHUA.

Moaeas omprra [tepna.

OIIBITHL, AOKA3BIBAIOINNE CYIIIECTBOBAHIE MEKMOAEKYAAPHOIO B3aUMOACHCTBUA.

MoA€eAB, HAAFOCTPHUPYFOIAA IPUPOAY AABACHHUS Ia3a HA CTEHKHA COCYAQ.

OmnBITHL, MAAFOCTPUPYIOIIHE YPABHEHNE COCTOAHUA HACAABHOIO T'a3a, H30IIPOIIECCHI.

Vuenuuecxcuii sxenepumersn, sabopamopreie pabons:

OmnpeaeseHne MaCCE BO3AYXa B KAQCCHOM KOMHATE Ha OCHOBE M3MEPEHMI 00ObEMAa KOMHATHI,
AABACHHSA U TEMIIEPATYPHI BO3AYXA B HEH.

MccaeaoBanne 3aBUCHMOCTH MEKAY HAPAMETPAMHU COCTOAHNSA PA3PEKEHHOIO Ia3a.

Tema 2. OcHOBBI TEPMOAHHAMHKH

Tepmoamnammyeckas cucrema. BHyTpeHHAA 5HeEprua TEPMOAMHAMHUYECKON CHCTEMBI H
cnocoOwr €€ m3menenusA. KoamdecTBo TemAoTel u pabota. BHyTpeHHAA 5HEPrHs OAHOATOMHOTO
HACAABHOTO ra3a. BHABI TeIrAolepeaayun: TEIAOIPOBOAHOCTD, KOHBEKITHA, U3AYICHHE. Y ACAbHASA
TEIIAOEMKOCTD BeIecTBa. KOAHMIeCTBO TEIIAOTHI IIPH TEIIAOIIEPEAAUE.

[Tousatne 06 aamabataOM mporecce. [lepssiit 3akon TepmoauHamukn. [Iprvenenne mepBoro
3aKOHA TEPMOAMHAMUKH K n3orporieccam. I'padpraeckas unrepuperanusa paboThI rasa.

Bropoii 3akon Tepmoanaamukn. HeoOpaTumocTs porieccoB B IIPHPOAE.

TCHAOBI)IC MaIlI1THBbI. HPI/IHL[I/IHI)I ACﬁCTBHH TCITAOBBIX MAIIIITH. Hp606pa3OBaHHH SHCPI‘I/H/I B
TerAOBBIX MarHax. KoaddunmenT moaesnoro aerictsus TeraoBoii mammuuel. [luka Kapro u ero
KO3(P(DHUIUEHT ITOAE3HOTO ACHCTBUA. DKOAOTHYECKUE IIPOOAEMBI TEITAOIHEPIETHKH.

TexHudgeckue yCTpONCTBA U IIPAKTHYIECKOE IIPUMEHEHHUE: ABUTATEAD BHYTPEHHETO CrOPAHUI,
OBITOBOIT XOAOAUABHHK, KOHAUIIHOHED.

Aemonempayuu

VsmeHeHHe BHYTPEHHECH OSHEPIMH TEAA IIPH COBEPIICHHH PabOTBI BBIACT IIPOOKH m3
OYTBIAKH IIOA ACHCTBHEM CKATOIO BO3AyXa, HarpeBaHue 3(pHpa B AATYHHOH TPyOKe ITyTEM TpeHUs
(BUAEOAEMOHCTPAIIHS).

M3menenne BHyTpEeHHEH 3HEPTUHN (TEMIIEPATYPHI) T€AA IIPH TEITAOIIEPEAAYE.

OmbIT 110 aANa0ATHOMY PACIIUPEHUIO BO3AYXA (OIIBIT C BO3AYIIIHBIM OTHHUBOM).

MoAeAH ITapOBOMH TYPOMHBIL, ABUTATEAA BHYTPEHHETO CTOPAHMSA, PEAKTHBHOIO ABUTATEAS.

Vuenuuecxuii sxenepumenn, sabopamopruie pabon s

M3zmepenne yA€ABHOH TEITAOEMKOCTH.

Tema 3. Arperarasre cocroaana Bemjecrsa. Pa3oBrbIe IEPEXOABT

[Tapoobpasopanue u kouaeHcarmd. Vicrrapenne u kunenne. AGCOAIOTHAS I OTHOCHTEABHAA
BAQKHOCTh BO3AyXa. Haceimennenii map. VaeApHas TEIAOTa I1apOOOPA3OBaHHUA. 3aBHCHMOCTD
TEMIIEPATYPBI KUIIEHUSA OT AABACHUAL

Tsépaoe tero. Kpucrasamaeckne u amopdubie TeAa. AHH3OTPOINA CBOMCTB KPHUCTAAAOB.
Kuakne kpucrasser. CoBpeMeHHBIE MaTepHaAbl. llAaBAeHHE M KPHUCTAAAM3ANHA. Y ACABHASA
TeraoTa maaBAeHudA. CyOAnmans.

VpaBHeHne TeraoBoro 6asaHca.

TexHudeckue VCTPOICTBA M IPAKTHYECKOE IIPUMEHEHHE: THIPOMETP U  IICHXPOMETP,
KaAOPHMETP, TEXHOAOIUH ITOAYICHHA COBPEMEHHBIX MATEPUAAOB, B TOM YHNCAE€ HAHOMATEPHAAOB, 1
HAHOTEXHOAOTHH.

Aemoncmpayuu



CpoiicTBa HACBHIIIIEHHBIX I1APOB.

Kurrenne npu moOHMKEHHOM AaBACHIL.

CrrocoOBr M3MEPEHUA BAAKHOCTH.

HabaroaeHue HarpeBaHus U IAABACHUA KPHCTAAAMYECKOTO BEIIIECTBA.
AeMOHCTpannsa KPUCTAAAOB.

Vuenuuecxcuii sxenepumersn, sabopamopreie pabons

Msmepenne OTHOCHTEABHOH BAQKHOCTH BO3AYXA.

Pasaea 4. DaekTpoAnHAMUKA

Tema 1. DaexTpocraruka

DAekTprsanus TeA. DACKTPHIECKHUH 3apsAA. ABa BHAA 9ACKTPUYIECKUX 3apAAOB. [IpoBoAHIKH,
AMSAEKTPUKHI U ITOAYIIPOBOAHUKHI. 3AKOH COXPAHEHHA IACKTPHIECKOTO 3aPAAQ.

Bzanmoaetictsue 3apaaoB. 3akoH KyaoHa. TodedHEIN 9ACKTPHIECKHIT 3aPAA. DACKTPHUUIECKOE
noAe. HanpsxénaocTs sAekTpryeckoro moad. IIpuHImm cynmepnosuium 3ACKTPHUYIECKUX ITOAEH.
AnHny HaPMKEHHOCTH SACKTPHIECKOTO OAS.

Pabora cua saexrpocrarugeckoro noad. Ilorennmaa. Pasamocts norenmmasos. I[IpoBoannku
1 AUDACKTPHKH B SIACKTPOCTATHIECKOM ITOAC. AHIACKTPIYECKasA IIPOHNIIAEMOCTb.

Daexrpoémrocts. Komaencarop. DAEKTPOEMKOCTB ITAOCKOTO KOHAGHCATOpA. ODHEPrus
3apMKEHHOIO KOHACHCATOPA.

Texuudgeckne yCTPOHCTBA U IIPAKTHYECKOE IIPUMEHEHHE: SACKTPOCKOIL, 3JAEKTPOMETP,
SAEKTPOCTATHYECKAA 3aIUTa, 3a3€MACHHE SACKTPOIPHOOPOB, KOHAECHCATOP, KOIHMPOBAABHBIN
arapar, CTPYMHBIN IIPUHTEP.

Aemonempayuu

Y CTpOMCTBO M IPHUHITUIT ACHCTBHAA ACKTPOMETPA.

BsaumoaericTBue Ha9ACKTPU30BAHHBIX TEA.

DAEKTPHUYIECKOE ITOAE 3APAKEHHBIX TEA.

[TpOBOAHUKH B 9AEKTPOCTATHYIECKOM ITOAEC.

DAEKTPOCTATHYECKAS 3AIITHTA.

AMSAEKTPHKH B 9AEKTPOCTATHIECKOM ITOAE.

3aBUCHMOCTD 9ACKTPOEMKOCTH ITAOCKOTO KOHAEHCATOPA OT ITAOINAAU IIAACTUH, PACCTOAHUSA
MEKAY HUMH H AUIACKTPUUECKON ITPOHUIIAEMOCTH.

DHeprus 3apAKEHHOIO KOHAECHCATOPA.

Vuenuuecxuii sxenepumenn, sabopamopruie pabon s

M3mepenne sAeKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. IlocroaaHbri 3AeKTpHdecKui TOK. TOKH B pa3AHYHBIX CPEAAX

DAEKTPUYECKUI TOK. YCAOBHA CYIIECTBOBAHHA IACKTPUYECKOrO TOKa. Mcrounmkm ToKa.
Cuaa Toxa. [TocrosaHbII TOK.

Hampsxenue. 3akor Oma AAfl yIaCTKA IIETIH.

DAEKTPHUYECKOE COIPOTHBACHHE. Y AEABHOE cOIpoTHBACHHE BerectBa. [locaepoBateanHOE,
IIapaAAEABHOE, CMEIITIAHHOE COEAMHEHHE TIPOBOAHUKOB.

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

DAEKTPOABIAKYITIAA CHAA M BHYTPEHHEE COIPOTHBAEHHE HCTOYHHKA TOKa. 3akoH Oma AAfA
ITOAHOH (3aMKHYTOI) 3AeKTpHYeckol rern. KopoTkoe 3ambkaHme.

DAEKTPOHHAA IIPOBOAUMOCTD TBEPABIX METAAAOB. 3ABUCUMOCTH COITPOTUBACHUSA METAAAOB OT
Temrrepatypsl. CBEpXIIPOBOAUMOCTS.

DAekTpraeckuii TOK B Bakyyme. CBOMCTBA 9ACKTPOHHEIX ITYYKOB.



IToaypoBoannku. COOCTBEHHAS U IIPHMECHAS IIPOBOAUMOCTD IIOAYIIPOBOAHHKOB. CBOICTBA
p—n-mepexoaa. [ToAympoBOAHUKOBBIE IIPHOOPBL.

DAEKTPUYECKHN TOK B PACTBOPAX U PACHAABAX 9IACKTPOAUTOB. DACKTPOAHTHYECKASA
AUCCOIIHAIUA. DACKTPOAUS.

Daexrpudecknii TOK B razax. CaMOCTOATEABHBIII M HECAMOCTOATEABHBIN pas3pAA. MoAHwuA.
ITaazma.

TexHudeckue yCTPONCTBA M IPAKTHYECKOE IIPUMEHEHHE: aMIIEPMETP, BOABTMETP, PEOCTAT,
HCTOYHUKH TOKA, 9AEKTPOHAIPEBATCABHBIC IIPHOOPBL, IACKTPOOCBETUTEABHBIE  IIPHOOPHL,
TEPMOMETP  COIPOTHUBACHHSA,  BAKYYMHBI ~ AHMOA,  TEPMUCTOPEl  H  (DOTOPE3UCTOPHI,
IIOAYIIPOBOAHUKOBBIN AHOA, TAABBAHHKA.

Aemoncmpayuu

VsmepeHre CHABI TOKA U HAIIPSKCHIA.

3aBUCHMOCTD COIPOTHBACHUA LHUAUHAPHYECKHX IIPOBOAHHUKOB OT AAHHBI, IIAOIIAAH
ITOIIEPEYIHOIO CEYCHUA U MATEPHAAA.

CMerraHHOE COCAMHECHIE IIPOBOAHUKOB.

[Ipsamoe wm3MepeHHe 3SAEKTPOABIUKYIIEH CHABL KopoTkoe 3aMbIKaHHE IaABBAHIYECKOIO
SACMEHTA U OLICHKA BHYTPEHHETO COIPOTHBACHU.

3aBHCHMOCTD COIPOTUBACHUA METAAAOB OT TEMIICPATYPHL

I1pOBOAMMOCTD 9AEKTPOAUTOB.

MckpoBoii paspsa 1 IPOBOAUMOCTD BO3AYXa.

OAHOCTOPOHHSAA IPOBOAUMOCTD AHOAQ.

Vuenuuecxuii sxcnepumerin, 1abopamoprivie pabonrvr

Msyuenue CMEIIAHHOIO COEAHMHEHUA PE3UCTOPOB.

V3smepeHne 9ACKTPOABILKYIIEH CHABI HCTOYHIKA TOKA M €IO BHYTPEHHEIO COIIPOTHUBACHUAL.

Habaroaenue saexrpoansa.

MesxnpeAMeTHBIE CBA3HU

Msygenne kypca dusuku 0OasoBoro yposua B 10 kaacce ocyrectBAfeTcs ¢ yI€TOM
COACP/KATECABHBIX MEKIIPEAMETHEIX CBA3CH C KYPCAMHI MATEMATHKH, OMOAOIUHN, XUMUH, reorpadpun u
TEXHOAOTHH.

Mesmcnpeomemmeie nonsamus, CBS3aHHBIE C M3YICHHEM METOAOB HAYYIHOIO IIO3HAHUSA: ABACHHLC,
HaydHBIH (pakT, rumoresa, (PU3MYECKas BEAHYNHA, 3aKOH, TCOPHA, HAOAIOACHHUE, SKCIICPHMEHT,
MOAEAHPOBAHHE, MOAEAD, U3MEPEHHE.

Mamemamura: permenune CUCTEMbI YPaBHEHHUI, AMHEHAA (DYHKITHA, ITapabOAa, THIIEPOOAA, UX
rpadMKH M CBOWCTBA, TPUIOHOMETpHUYEeCKHEe (DYHKINM: CHHYC, KOCHHYC, TaHICHC, KOTaHICHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO, BEKTOPHI M HX IIPOEKIINA HA OCH KOOPAHHAT,
CAOKEHHE BEKTOPOB.

Buosoeus: mexanmdaeckoe ABIKEHHE B KHUBOH IIpupoae, AuQysusa, ocMocC, TEIAOOOMEH
’KUBBIX OPIAaHU3MOB (BHUABI TEIIAOIIEPEAAYH, TEIIAOBOE PABHOBECHE), SACKTPUYECKUE ABACHUA B
KHBOH IIPUPOAE.

Xumug: AUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB K MOAEKYA, MOAB BEIIECTBA,
MOASIpHAA Macca, TEIAOBBIE CBOMCTBA TBEPABIX TEA, KUAKOCTEH H Ta30B, 9ACKTPUYIECKHE CBOHCTBA
METaAAOB, SIACKTPOAUTHYECKAS AUCCOIINAIIUSA, TAABBAHHKA.

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

Texnonoeus: 1peoOpasoBaHUE ABIKEHHN C HCIIOAB30BAHHMEM MEXaHH3MOB, VU€T TpPEHHA B
TEXHHKE, ITOAIITUITHUKHI, HCIIOAB30BAHIE 3aKOHA COXPAHEHHA UMIIyABCA B TEXHHKE (PaKeTa, BOAOMET

U APYIHE), ABHTATEAb BHYTPEHHEIO CrOpaHHfA, IapoBad TypOHHA, OBITOBOM XOAOAHABHHK,
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KOHAUITUOHED, TEXHOAOTUH OAYIYEHUA COBPEMEHHLIX MATEPUAAOB, B TOM YHCAE HAHOMATEPHUAAOB,
1 HAHOTEXHOAOTHH, JSACKTPOCTATHYCCKAA 3aIlNTa, 3a3€MACHHE JACKTPOIIPHOOPOB, KCEPOKC,
CIPYHHBIH IIPUHTEP, IACKTPOHAIPEBATEABHBIC IIPHOOPHI, 3AEKTPOOCBETHTEABHBIE IIPHOOPEI,

TaAbBaHHKA.

11 KAACC
Pasaea 4. DaekTpoAnHAMUKA

Tema 3. MaraurHOe moAe. DAeKTPOMArHHTHAA HHAYKIHA

[Tocrosmmbie MarHuTEL. B3anmoaeiicTBue mOCTOAHHBIX MarHUTOB. MarauTHOe moae. Bekrop
MArHUTHOW HMHAYKOHMH. [IpHHIOMI CyHepIIO3UIMM MATHHUTHBIX IIOACH. AMHAN MAarHUTHOM
HHAYKIIH. KapTnHa AMHHI MATHUTHON MHAYKITUN OASl ITOCTOAHHBIX MATHUTOB.

MarauTHOE ITOAE TIPOBOAHHKA C TOKOM. KapTuHa AMHHII HHAYKIIUM MATHHTHOTO IIOAf
AAUHHOTO IPAMOTO IIPOBOAHHKA M 3AMKHYTOTO KOABLIEBOTO IIPOBOAHHKA, KATYIIIKH C TOKOM. OIIBIT
Dpcreaa. BzanmoaericTBre IpOBOAHHKOB € TOKOM.

Cumaa Ammepa, e€ MOAYAD U HAITPABACHIIC.

Cuaa Aopenria, e€ MOAYAB U HalpaBAeHHE. ABIKEHHE 3aPAKEHHON YaCTUIBI B OAHOPOAHOM
MarHUTHOM moAe. Padota cuast Aopenrra.

SIBAeHme  9AGKTPOMArHUTHOM MHAyKIHH. [lOoTOK BekTOpa MAarHUTHOM — HMHAYKIIHH.
DAECKTPOABIUKYINAS CHAA HHAYKINN. 3aKOH 3AEKTPOMATrHHTHON HHAYKIHH Papases.

Buxpesoe saexrpudueckoe moAe. DAEKTPOABIKYINAA CHAA HHAYKIIMHM B ITIPOBOAHHKE,
ABITKYIIIEMCA ITOCTYIIATEABHO B OAHOPOAHOM MAarHUTHOM IIOAE.

[IpaBuao Aenra.

WMuayktaBHOCTD. SIBACHIE CAMOMHAYKITIH. DACKTPOABIZKYIIAS CHAQ CAMOMHAYKITHH.

DHeprus MarHUTHOTO ITOASl KATYIIIKH C TOKOM.

DAEKTPOMATHUTHOE TIOAE.

Texuudgeckne yCTPONMCTBA M IPAKTHYECKOE IPHUMEHEHHE: IIOCTOSHHBIE  MArHHTHI,
3AEKTPOMATHHUTEL, 9IACKTPOABUIATEAD, YCKOPHUTEAN SIAEMEHTAPHBIX YaCTUII, HHAYKIIHOHHAS I1CYb.

Aemoncmpayuu

OmmrT Dpcreaa.

OTKAOHEHHE 9AEKTPOHHOTO ITYIKA MATHUTHBIM ITOACM.

AMHIT HHAYKIIME MATHUTHOTO ITOAS.

BzaumoaeficTBue AByX IIPOBOAHHKOB C TOKOM.

Cuaa Ammepa.

AetictBre cuAB /AOPEHIIA HA HOHBI SACKTPOAUTA.

SIBAeHME 59ACKTPOMATHUTHON MHAYKITHH.

[IpaBuao Aenra.

3aBUCHMOCTD 9AEKTPOABHIKYIIEH CHABI HHAYKIIUH OT CKOPOCTH H3MEHEHHUA MArHHTHOI'O
IIOTOKA.

SIBACHIE CAMOMHAYKITUN.

Vuenuuecxuii sxenepumern, s1abopamopruie pabons:

V3ygeHre MATHHTHOTO ITOASl KATYIIIKH C TOKOM.

MccaeaoBanne AEHICTBHA ITOCTOAHHOTO MArHUTA HA PAMKY C TOKOM.

MccaepoBanne ABACHUA IACKTPOMATHUTHOM MHAYKITHH.

Paszaea 5. KoaeGanma 1 BOAHBI
Tema 1. Mexann4ecKHe H IACKTPOMATHHTHEIE KOACOAHHA
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Koaebareapnas cucrema. CBOOOAHBIE —MEXaHHYECKHE KOAcOaHmA. |apMmoHHdYecKme
koreOanua. Ilepmoa, wacrora, ammamryaa u  dasa  koaeOammil. [IpyKHHHBIT MafATHHK.
MaremaTudeckuil MaATHUK. Y paBHEHHE MAPMOHHYECKUX KOoAecOaHuil. [Ipespartienne sHeprun mpu
TAPMOHHUYECKUX KOACOAHUSAX.

Koaebareapnsiii  koHTYp. CBOOOAHBIE 9AEKTPOMATHHTHBIE KOAEOAHHA B HACAABHOM
KOAEOATEABHOM KOHTYpe. AHAAOTUA MEKAY MEXAHIHYECKUMH U 9ACKTPOMATHUTHBIMUA KOACOAHUAMH.
®opmyaa Tomcona. 3aKOH COXPAHEHHA SHEPIUH B HACAABHOM KOAEOATEABHOM KOHTYPE.

IlpeacTaBAcHHE O 3aTYXAIOIIUX KOACOAHMAX. BBIHYKACHHBIC MEXaHHYECKHE KOAEOAHUA.
Peszonanc. Beiny:xAeHHBIE 9AEKTPOMATHUTHBIE KOACOAHMS.

ITepemennsiit Tok. CHHYCOMAAABHBIN II€PEMEHHBIN TOK. MOIIHOCTD IEPEMEHHOIO TOKA.
AMIIAUTYAHOE B ACHCTBYIOIIEE 3HAYCHIE CHAB TOKA U HAIIPSKCHIA.

Tpaucdopmarop. [IpomsBoAcTBO, IlepeAada U HOTPEOACHHE DSACKTPHUECKON OSHEPIUM.
DKOAOIMYECKHE PHCKA IIPH  IIPOH3BOACTBE 9ACKTpOdHepruu. KyApTypa HCIIOAB3OBAaHUSA
5AEKTPO3HEPIUH B IIOBCEAHEBHON KU3HU.

TexHudgeckue yCTpoOMCTBA U IIPAKTUYIECKOE IIPUMEHEHHE: IACKTPHYECKUI 3BOHOK, T€HEPATOP
IIEPEMEHHOIO TOKA, AMHUH SACKTPOIIEPEAAH.

Aemoncmpayuu

MccaeaoBanne mapamMeTpoB KOAEOATEABHOH CHCTEMBI (IPY/KUHHBIH HAW MaTEMATHYECKHI
MasfITHHK).

HabaroaeHue 3aTyxaromumx KoAcOaHuii.

MccaeaoBanne CBOMCTB BBIHYKACHHBIX KOACOAHUI.

HabAroaenue pesonanca.

CBOOOAHBIE SAEKTPOMATHHTHEIE KOACOAHIA.

OcHHAAOTPAMMBI  (3aBUCHMOCTH  CHABI  TOKA M HAIPMKEHHA OT BPEMEHH)  AAf
3AEKTPOMATHUTHBIX KOACOAHHH.

Pesonanc mpu HOCAEAOBATEABHOM COCAMHEHUU PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH U
KOHAEHCATOPA.

MoaeAb AMHHH 3AEKTPOIIEPEAAUN.

Vuenuuecxuil sxcnepumennn, 1abopamopruie paboner

MccaeaoBaHne 3aBUCHMOCTH IIEPHOAA MAABIX KOACOAHHI IPy3a HA HUTU OT AAMHBI HUTH U
MacCHI TPy3a.

MccaepoBaHpe IIEPEMEHHOTO TOKA B LEIMH U3  ITOCAGAOBATEABHO  COCAMHEHHBIX
KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanndeckmne H 3A€KTPOMATHHTHBIEC BOAHBI

Mexanudgeckue BOAHBI, ycAoBusA pacupocrpanenud. [lepuoa. Ckopocts pacupocTpaHeHua U
AanHa BOAHEL [Tonepednsie u mpoaoabHBe BOAHBL MHTepdepeniua n Audpakiiusa MEXaHIIECKUX
BOAH.

3Byk. Cxopoctb 3ByKa. I pomkocts 3Byka. Beicota Tona. TemOp 3Byka.

DAEKTPOMATHUTHBIE BOAHBL Y CAOBHA H3AVYEHHUA SACKTPOMATHUTHBIX BOAH. Bsammmbas
opuerTarusa Bekropos E, B, V B aaexkrpomaraurHOll BoAHe. CBONMCTBA 9ACKTPOMATHUTHBIX BOAH:
OTpa)KEHUE,  IIPEAOMACHHE,  mHoAdpusarusd,  Andpakmud,  uHTepdepennua.  Crkopocts
5AEKTPOMATHUTHBIX BOAH.

[[Tkara 9A€KTPOMATrHUTHBIX BOAH. [ [puMeHeHEe 9A€KTPOMATHUTHBIX BOAH B TEXHHUKE U OBITY.

[TpuHIIAIEL PAAIOCBA3H 1 TeACBUACHUA. PaamoAokarus.

DAEKTPOMATHUTHOE 3arPA3HEHNE OKPY/KAFOIIIECH CPEABIL.
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TexHudeckue yCTPOHCTBA U IIPAKTHYECKOE IIPHMEHECHHE: MY3BIKAABHBIC HHCTPYMEHTBI,
VABTPa3BYKOBasg AMATHOCTHUKA B TEXHUKE H MEAHUIIHHE, PAAAP, PAAUOIPUEMHIK, TEACBH30D, AHTCHHA,
teredpon, CBY-meus.

Aemoncmpayuu

O6pazoBanue 1 pacIpOCTPAHEHHUE ITOIIEPEYHBIX H IIPOAOABHBIX BOAH.

KoaeOarorreecst TeAO KaK HCTOYHUK 3BYKA.

HabaroaeHue OTpaKeHNA U IPEAOMACHHUA MEXAHHIECKUX BOAH.

Habaroaerue naTepdepernnn u AUMPaKIIIN MEXaHIIECKIX BOAH.

3BYKOBOIT PE30HAHC.

HabaroaeHue CBA3M IPOMKOCTH 3ByKa M BEICOTHI TOHA C AMIIAUTYAOH M 9aCTOTOM KOACOAHHUI.

MccaepoBaHmE CBOMCTB SAEKTPOMATHUTHBIX BOAH: OTPAKEHUE, IIPEAOMAEHIE, TOAAPU3AITHS,
Audpaxius, nHTEpdEPEHITHA.

Tema 3. Onruka

I'eomerpraeckas omrruxa. IIpAamMoAnHEITHOE pacIIPOCTPAHEHHE CBETA B OAHOPOAHOI CPEAE.
Aya cera. TOYeUHBII HCTOYHUK CBETA.

Orpaxenne cBera. 3akoHBl OTpaxeHusa cBera. [locrpoenne n300paKeHUI B ITAOCKOM
3epKane.

IIperomacHHE cBeTa. 3aKOHBI IIPEAOMACHHSA CBETa. AOCOAFOTHBIN ITIOKA3ATEAD IIPEAOMACHUA.
[Toanoe BHyTpennee orpaxenue. [IpeAeABHBIH yTOA IIOAHOIO BHYTPEHHEIO OTPAKEHUA.

Awucriepcus ceta. CAoKHBIA cocTaB Oeaoro cera. LIper.

Cobuparoriiue u paccemBarolnue AMH3BL ToHkasd Awmnza. QPoxycHoe paccrosHne u
ONITHYECKasA CHAA TOHKOW AMH3BL IlocTpoeHme m3oOpakeHHI B COOMPAFOIIUX M PACCEUBAFOIIUX
Amn3ax. PopMyAra TOHKON AMH3BL YBEAUYEHHE, AABAEMOE AUH3OI.

[TpeAeABI IPUMEHIMOCTH TEOMETPHYECKOMN OIITHKH.

Boanosas orrruxa. Muarepdepenus ceera. Korepenrneie ncrounuku. Y cAoBus HAOAFOACHHA
MAaKCHMYMOB M MHHHMYMOB B HHTEP(MEPEHIIMOHHON KAPTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Audpaxnnsa csera. AudpakimosHas permeéTka. Y CAOBHE HAOAIOACHUA TAABHBIX MAKCHMYMOB
IIPH TAACHUN MOHOXPOMATHYIECKOTO CBETA Ha AU(PAKITHOHHYIO PEIIETKY.

[Toaspusarus cBeTa.

TexHuYecKHe yCTPOHCTBA M IPAKTUYCCKOEC IIPUMEHCHHE: OYKH, AyIa, (OTOAIIapar,
IIPOCKIINOHHBIH aIllIapaT, MUKPOCKOII, TEACCKOIT, BOAOKOHHAA OIITHKA, AUPPAKIINOHHAA PEIIETKA,
ITOAAPOUA.

Aemoncmpayuu

[IpamoAnHeiiHOEe pacHpOCTpaHEHUE, OTPaKEHHE U IpeaoMAeHume csera. Orrrugeckne
HIPUOOPBHL.

[Toanoe BHyTpeHHEe OoTpaxkeHHe. MOAEAD CBETOBOAA.

MccaepoBanme CBOMCTB H300PAKEHHIH B AHH3AX.

MoaeAr MHKPOCKOIIA, TEAECKOITA.

Habaroaenue nnrepdepenium cera.

Habaroaerue Audpakiiuum ceera.

HabAroaenue aAucniepcun cBera.

[ToAayaenue criekTpa € IIOMOIIBIO IIPU3MBI.

[Toayuenue crexkrpa ¢ IOMOIIBIO AU(DPAKIITOHHON PEIIETKH.

HabAroaeHue moAdpusanum cBera.

Vuenuuecxuii sxenepumerm, s1abopamopruie paboms:
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Msmepenne mokazaTeAss IPEAOMAECHHA CTEKAA.
MccaeaoBaHme CBOMCTB H300PAKEHUI B AMH32X.

Habaroaenue aucrepcnn cera.

Pazaea 6. OcHOBBI cieIIAABHON TEOPUH OTHOCUTEABHOCTH

I'paHuUIBl TIPUMEHHMOCTH KAACCHYIECKON MexaHmkn. Iloctyaarsr

CIIEITUAABHOMN TEOpHUHU
OTHOCUTEABHOCTU:

HHBAPUAHTHOCTb ~ MOAYAA  CKOPOCTH  CBETA B BaKyyMe,

IIPUHITALT
OTHOCUTEABHOCTH DUHIIITEIHA.

OTHOCHTEABHOCTH OAHOBPEMEHHOCTH. 3aAMEAACHHE BPEMEHHU U COKPAIIICHIE AAUHEL
DHeprus U UMITyAbC PEAATHBUCTCKOM YaCTHIIBL.

CBs3b MACCHI C SHEPTUEI M UMIIYABCOM PEAATHBUCTCKON YaCTUIIBI. DHEPIHA ITOKOS.

Pasaea 7. KpanToBasa pusuka

Tenrra 1. DaemeHTHEI KBAHTOBOMH OIITHKH

®oronnsr. Popmyaa Ilaanka casu sHepruu (POTOHA C €ro YACTOTOW. DHEPIHUA M HMITYABC
doromna.

Orkportme  u mccaepoBarue  doroadderra. Omerrer - A, I CroaeroBa.  3akoHBI

doroaddexra. Vpapuenue Ditarrreiina aag poroadpdexra. «Kpacuas rpanurmay poroadpdexra.
Aasaenue csera. Onwrrer [1. H. Aebeaesa.

XUMHUYECKOE AEHICTBUE CBETA.
Texuudeckue yCTPOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: (POTOIAEMEHT, (POTOAATIHK,
coAHeUYHasA OaTapes, CBETOAHOA.

Aemonempayuu

®oTosadpdexT Ha ycTAHOBKE C IIMHKOBOI ITAACTHHOHM.
MccaepoBanue 3akoHOB BHEmIHEro poroaddexra.
CBETOAHOA.

CoAneunas Oarapes.

Tema 2. CrpoeHue aroma

Moaeap aroma Tomcona. Omerrer Pesepdopaa mo pacceanuro o -gactuil. Ilaanmerapmas
moaeAb atoma. [locryaarer bopa. M3sayuennme u moraomenne pOTOHOB IIPH IIEPEXOAE ATOMA C
OAHOTIO YPOBHA 9HEPTUHU Ha APYroi. Buasl criekrpos. CriekTp ypOBHEI SHEPIUM aTOMa BOAOPOAAQ.

Boanosere coiicta wactuir. Boansr ae bpoiias. KopryckyAapHO-BOAHOBOM AyaAH3M.

CrioHTaHHOE U BBIHYKACHHOE H3AYYCHUE.

Texanueckne yCTpOfICTBB. nu TIPAKTHIYICCKOC IIPpUMCHCHHC:

(CIIeKTPOCKOII), Aa3ep, KBAHTOBBII KOMIIBIOTED.
Aemorcmpayuu

CIIEKTPAABHBIM ~ AHAAUW3

Moaeab ombita Pesepdopaa.

OrrpeaeA€HEE AAIHBL BOAHBL Aa3€pa.
HabaroAeHHE AMHEHYATBIX CIIEKTPOB H3AYICHHA.
Aasep.

Vuenuuecxuil sxcnepumennn, 1abopamopuie paboner
HabAroaeHuE AHHERYATOTO CIEKTPA.

Tema 3. AromHOE AAPO

DKCIIEPUMEHTBI, AOKA3BIBAFOIIHE CAOKHOCTD CTpOeHHUA fAApA. OTKpHITHE PAAHOAKTHBHOCTH.
Omprter Pesepdopaa 1o OIpeA€ACHHIO COCTaBa PAaAMOAKTHBHOrO maAydenwsa. CBoIicTBa aAbda-,
Oera-, raMMa-u3AydeHHA. BAHAHIE paAMOAKTHBHOCTH Ha *KUBEIC OPTAHI3MEL.
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Orkpertue mportona u Heirpona. Hykaormas moaeas saapa I'eiizenbepra—lIBanenxo. 3apsa
AApa. Maccosoe uncao sapa. Msoromsr.

AAbda-paciraA. DAEKTPOHHBIA M ITO3UTPOHHBEIN Oera-paciraA. ['amma-maayduenue. 3akoH
PAAMOAKTHBHOTO PACTIAAA.

DHeprus CBA3M HYKAOHOB B AApe. Saeprbie cuabl. AedexT MacCEr Sapa.

Saepuble peakiun. AeAeHIE U CHHTE3 AAEP.

Anepubrii  peaxkrop. Tepmosiaepubri  cunTes. I[IpoOAeMBI H  HEPCHEKTHBBI  SAACPHON
SHEPIEeTHKH. DKOAOIMYECKHE ACIIEKTH SACPHON SHEPIeTUKH.

DaemeHTapHBIE YacTHITEL. OTKPHITHE ITO3UTPOHA.

MeTOoABI HADAFOACHHSA M PETUCTPAIIMH SAEMEHTAPHBIX YACTHIL.

dynaameHTAABHBIE B3aUMOACHCTBUA. EAMHCTBO (pH3UYeCcKOl KapTHHBI MUPA.

TexHudeckue ycTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: AO3HMETP, Kamepa Bmabcona,
AAEPHBIIT peakTop, AaTOMHAA OOMOA.

Aemonempayuu

CuéTuynK MOHU3UPYIOIIUX YACTHUIL.

Vuenuuecxuil sxcnepumernn, 1abopamoptvie pabonrvr

MccaeaoBanne TpekoB gacTuil (1o rotoBeiM poTorpadusam).

Pasaea 8. DaeMeHTBI ACTPOHOMHU U ACTPOPUIUKHI

Drarel pa3BuTHA acTpoHoMud. [IpuKkAasHOE B MUPOBO33PEHIECKOE 3HAUECHUE ACTPOHOMHUHL.

Bua 3Bésanoro HebGa. Co3Besams, APKUE 3BESABL, IIAAHECTHL, HX BUAIMOE ABIKCHIC.

CoAHedHas cucrema.

Coanmne. Coaneunasa aktuBHOCTD. Vlcrounmk smeprmm CoAHma m 3BE3A. 3BE3ABI, HX
OCHOBHEBIE XAPAKTEPHUCTHKH. AnarpaMMa «CIIEKTPAABHBIH KAACC — CBETUMOCTBY». 3BE3ABI 'AABHOU
IOCAEAOBATEABHOCTA.  3aBUCHUMOCTH  «MacCa  —  CBETUMOCTB»  AAS  3BE3A  TAABHOU
IIOCAEAOBAaTEABHOCTH.  BHyrpemmee crpoenme  3BE3A.  COBpeMEHHBIE — IIPEACTABACHHA O
IIPOUCXOKAECHUN 1 3BOAIOIINN COAHITA 1 3BE3A. DTAIIBI JKU3HU 3BE3A.

Maeunsrit [1yre — namra I'asaxruka. [Toroxenne m apmxenne Coanmna B ['arakruxe. Turer
raAakTuk. PaaporasakTaxy u kBazapbl. YEpHBIE ABIPHI B AAPAX IAAAKTHK.

Beeaennas. Pacmmpenmne Bceeaenmoii. 3akon Xa00aa. Paszberamme rasaxrumk. Teopus
Boarrmmoro B3pea. PeanxroBoe nsayuenne.

Macrirrabnas crpykrypa Beeaennoii. Merarasakruka.

Heperménnsie mpoOAeMBI aCTPOHOMUMU.

Vuenuuecrxue nabarooenus

HabAroaeHus HEBOOPYKEHHBIM I'Aa30M C HCIOAB30OBAHHEM KOMIIBFOTEPHBIX IIPHAOMKEHUI
AASl OIIPEACACHHSA ITOAOMKEHUA HEOECHBIX OOBEKTOB HA KOHKPETHYIO AATy: OCHOBHBIE CO3BE3AUA
CeBepHOro IOAYIIAPHA U APKHE 3BEZABIL.

Habaroaenus B reaeckon Aymer, maaner, Maegnoro Ilyrn.

OGobmaroriee IoBTOpEHUE

Poap dusukn m acCTPOHOMHH B 9KOHOMHYECKOM, TEXHOAOIMYECKOW, COIMAABHOH H
3TUYECKON cepax ACATEABHOCTH YE€AOBEKA, POAb U MECTO (DU3UKU U ACTPOHOMHH B COBPEMEHHOI
HAy9HOH KAPTHHE MHPa, POAb (HUIUYECKOH Teopur B (DOPMHPOBAHUN IIPEACTABACHHMI O
dusnyueckoll KapTHHE MHpPa, MECTO (PU3NYECKON KAPTHHBI MHUPa B OOIIEM PAAY COBPEMEHHBIX
€CTECTBEHHO-HAYYIHBIX IIPEACTABACHUN O IIPHPOAEC.

MesxnpeAMeTHBIE CBA3H
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Nsyuenne kypca ¢dusuku 06azoBoro ypoHaA B 11 kaacce ocymectBaferca ¢ y4aérom
COACP/KATEABHBIX MEKIIPEAMETHEIX CBA3EH C KYPCAMHU MATEMATHKH, OMOAOIUH, XHMUH, reorpadpun u
TEXHOAOTHH.

Mescnpeomentivie nonsmus, CBA3aHHBIE C M3YYEHHEM METOAOB HAYIHOIO IIO3HAHUA: ABACHIHE,
HaydHBIA pakT, rumoresa, (PU3MYECKas BEAHYNHA, 3aKOH, TEOPHSA, HAOAIOACHHUE, SKCIICPUMCHT,
MOAEAMPOBAHHE, MOAEAD, U3MEPEHHE.

Mamemamuxa: perreHne CHCTEMBI YPaBHEHHH, TPHUTOHOMETPHUYECKHE (DYHKITHMH: CHHYC,
KOCHHYC, TaHICHC, KOTAHICHC, OCHOBHOC TPHIOHOMETPHYECKOE TOKACCTBO, BEKTOPB M HX
IIPOCKIINN HAa OCH KOOPAHMHAT, CAOKEHHE BEKTOPOB, IIPOM3BOAHBIE 3AECMEHTAPHBEIX (PYHKITHI,
ITPU3HAKH ITOAOOHA TPEYTOABHHUKOB, OIIPEAEACHHUE ITAOIIAAN IIAOCKHX (DUTyp 1 0OOBEMA TEA.

Buosoeus: snexrpraeckne ABACHUA B JKHBONM IIPHPOAE, KOACOATCABHBIC ABIUKCHUA B JKIBOM
IIPUPOAE, OIITHYECKUE BACHUSA B JKUBOH IIPUPOAE, ACHCTBHE PAAHALINN HA KUBBIC OPTraHU3MBI.

Xumus: CTpOCHIE ATOMOB 1 MOAEKYA, KPUCTAAAMIECKASA CTPYKTYPA TBEPABIX TEA, MEXaHU3MBI
00pa3oBaHUA KPUCTAAAIYIECKON PEIIETKH, CIICKTPAABHBIN aHAANS.

T'eospagpus: marmmrTHBIE TIOAFOCA 3E€MAM, 3aAKH MATHHTHBIX PyA, (POTOCBEMKA 3eMHOIT
ITOBEPXHOCTH, IIPEACKA3AHHE 3EMACTPACECHUII.

Texronoeus: AMHHE 9ACKTPOIIEPEAAY, TEHEPATOP IIEPEMEHHOTO TOKA, 3JAECKTPOABHIATEAB,
HHAYKIIHOHHAsA II€Yb, PaAap, PAAMOIPHEMHHK, TEAEBHU30Op, aHTeHHa, TeAedon, CBY-meus,

HpOCKL[I/IOHHbII\/'I aHHapaT, BOAOKOHHAA OIITHKA, COAHCYHAA 62.T3.p€}1.

ITAAHUPYEMDIE PE3YABTATBI OCBOEHMA ITPOTPAMMBI ITO ®M3MKE HA
YPOBHE CPEAHEI'O OBIIIET'O OBPA30OBAHIA

OcBoenne yuebHOro mpeamera «Pusnmka» Ha YpOBHE CPEAHErO OOIIEro OOpPa3oBaHUA
(6a30BBIH YPOBEHDB) AOAKHO OOECHEUNTh AOCTH/KEHHIE CACAYFOIIIIMX AMYHOCTHBIX, METAIIPEAMETHBIX
I IIPEAMETHBIX OOPa30BATEABHBIX PE3YABTATOB.

ANYHOCTHDBIE PE3YABTATDI

AMYIHOCTHBIE PE3YABTATHI OCBOCHHA y4eOHOro npeamera «DH3UKa» AOAKHBI OTPAKATH
TOTOBHOCTh M CIIOCOOHOCTb OOYYAIOIIUXCHA PYKOBOACTBOBATHCA COOPMUPOBAHHON BHYTPEHHEH
ITO3HUIIUEH AMYHOCTH, CUCTEMOIT IIEHHOCTHBIX OPHUEHTAITUIA, IIO3UTUBHBIX BHYTPEHHUX YOEKACHUII,
COOTBETCTBYFOIIHIX TPAAUITHOHHBIM IIEHHOCTAM POCCHICKOTO ODIECTBA, PACIIHPEHUE KU3HEHHOIO
OITBITA M OIIBITA ACATEABHOCTH B ITPOIIECCE PEAAM3AIINN OCHOBHBIX HAIIPABACHHIH BOCITHTATEABHOMN
AEATEABHOCTH, B TOM YHCAE B YaCTH:

1) rpa’KAaHCKOTO BOCIIMTAHUA:

c(pOPMUPOBAHHOCTD ~ I'PAKAAHCKOM  IIO3HIIMH  OOYYAFOINEroci Kak  aKIUBHOIO U
OTBETCTBEHHOTO YACHA POCCHUICKOTO ODIIIECTBA;

IIPUHATHE TPAAUIIMOHHBIX OOINEYEAOBEYECKUX IYMAHUCTUYECKUX U AEMOKPATHYIECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO ACATEABHOCTh B HMHTEPECAX TIPAKAAHCKOTO OOIIECTBa,
Y9IACTBOBATH B CAMOYIIPABACHHH B 0OPa30BATEABHOIT OpraHH3AIIH;

YMEHUE B3aMMOACHCTBOBATD C COITHAABHBIMU MHCTUTYTAMU B COOTBETCTBHH C UX (DYHKIIIAMU
VI HA3HAYEHHUEM;

TOTOBHOCTD K I'YMAHHTAPHOII U BOAOHTEPCKOM AEATEABHOCTH;

2) maTPUOTHYIECKOI0 BOCIIUTAHUA:

cpOPMHPOBAHHOCTD POCCUICKOH I'PAKAAHCKON HACHTHIHOCTH, ITATPUOTHU3MA;
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LIEHHOCTHOE OTHOIIICHHUE K TOCYAAPCTBEHHBIM CHUMBOAAM, AOCTIKECHHAM POCCHICKUX YIEHBIX
B 00AACTH (DUSUKH U TEXHHUKI;

3) AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHSA, STHIECKOTO ITOBEACHHS;

CIIOCOOHOCTD OLICHUBATH CHTYALIHIO U IIPUHUMATh OCO3HAHHBIC PEILICHUA, OPHCHTUPYACH HA
MOPAABHO-HPABCTBEHHBIC HOPMBL U IIEHHOCTH, B TOM YHCAC B ACATEABHOCTH YIEHOIO;

OCO3HAHIE AHYHOTO BKAAQ B IIOCTPOCHHUE YCTOMYIHBOIO OYAYIIIETO;

4) scTeTH4eCKOro BOCIIUTAHUA:

3CTETHYECKOE OTHOIIECHHE K MHUPY, BKAIOYAA 3CTETUKY HAYIHOIO TBOPYECTBA, IIPHCYIIETO
dusnueckoit Hayke;

5) TpyaoBOrO BoctimTaHusA:

HMHTEPEC K Pa3AHIHBIM cpepam IIpodeCCHOHAABHOI ACATEABHOCTH, B TOM YHCAE CBA3AHHBIM
¢ dusuKoi M TEXHUKOH, YMEHME COBEPINATh OCO3HAHHBIH BEIOOp Oyaymiei mpodeccnn u
PEAaAH30BBIBATE COOCTBEHHBIC JKI3HCHHBIC IIAAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPA30BAHHIO M CAMOOOPA30BAHUIO B OOAACTH (DU3HUKK Ha
IIPOTAKEHUH BCEH 7KU3HI;

6) 5KOAOTrMYIE€CKOr0 BOCIIUTAHUA:

CcPOPMUPOBAHHOCTD ~ 9KOAOTHYECKOH KYABTYPBI, OCO3HAHHME TAODAABHOIO Xapakrepa
5KOAOTMYECKUX IIPOOAEM;

IIAAHIPOBAHUE U OCYIIECTBACHHE ACHCTBHI B OKPYKAFOIIIEH CPEAC HA OCHOBE 3HAHUA IIEACH
YCTOHYHMBOTO PasBUTHA YCAOBEUCCTBA;

PACIITHPEHHUE OITBITA ACATEABHOCTH 3KOAOIMYECKOH HAIIPABACHHOCTH Ha OCHOBE HMEFOITIUXCH
3HAHMI 110 PU3HKE;

7) 1IEHHOCTH HAyYHOI'O IIO3HAHUA:

cpOpMUPOBAHHOCTh MUPOBO33PEHIUsA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHA
dusugeckoii HayKu;

OCO3HAHHUE LIEHHOCTH HAYYHOH AEATEABHOCTH, TOTOBHOCTB B IIPOIIECCE M3YYIeHMA (DU3HUKK

OCYIIECTBAATD IIPOCKTHYIO B MCCACAOBATCABCKYIO ACATCAPHOCTD HHAUBUAYAABHO U B TPYIIIIC.

METAITPEAMETHDBIE PE3YABTATDI
IToznaBareAbHBIE YHUBEPCAABHBIE YUE€OHBIE ACHCTBUA
BazoBrre Aormueckue AeiicTBuA:
CAMOCTOATEABHO (DOPMYAHPOBATh U aKTyaAH3HUPOBATH IIPOOAEMY, PACCMATPHUBATH €€
BCECTOPOHHE;
OHpCAeA}ITb LOEAHT ACATEABDHOCTH, 3aAABATH napaMeprI nu KpI/ITepI/H/I X AOCTHIKCHMSA,
BBIABAATH SZIKOHOMCPHOCTI/I nu HPOTI/IBOPC"II/IH B paCCManI/IBaeMbIX (pI/IBI/I‘ICCKI/IX ABACHUAX;
pa3pa6aTbIBaTb ITA2H pPEIICHUA HpO6ACMbI C Y‘-IéTOM AHAAM32 UMCIOIUXCA MATCPHUAABHBIX U
HCMaTCpI/IaABHbIX pecypc0B;
BHOCUTDH KOppCKTI/IBbI B ACATEABHOCTHb, OIICHHBATH COOTBETCITBHEC pCSYAI)TaTOB IIEAAM,
OIICHUBATH PUCKU ITOCACACTBHUIT ACATEABHOCTH;
KOOPAI/IHI/IPOBaTb N BBIIIOAHATH pa60Ty B YyCAOBHAX PEAABHOIO, BI/IpTyaAbHOFO 48
KOM6I/IHI/IPOBaHHOTO BSQHMOACﬁCTBHH;
Pa3BUBATH KPEATHBHOE MBIIIIACHUE IIPHU PEIICHUN KU3HEHHBIX IIPOOAEM.
basoBpie nccaeAOBATEABCKHE ACTICTBHA:
BAAACETDH HaY"IHOfI TCpMHHOAOFHCﬁ, KAFOYECBBIMH ITOHATHUAMM M METOAAMM CbHSH"IGCKOfI

HAYKH;
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BAAQACTD HAaBBIKAMU Y9IE€OHO-MCCACAOBATEABCKOH MU IIPOEKTHOI ACATEABHOCTH B OOAACTH
pHU3HKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEABHOMY IIOHCKY METOAOB PEIICHHA 3aAa9
pr3IIECcKOro coAepiKaHus, IIPUMEHCHNTO PA3AUYIHBIX METOAOB ITO3HAHN;

BAAACTh BHAAMH ACATCABHOCTH IIO IIOAYYCHHUIO HOBOIO 3HAHUSA, €rO0 HHTEPIIPETAIINH,
IIPeOOPA3OBAHMIO U IIPUMEHEHHUIO B PA3AMYHBIX YICOHBIX CHTYALIUAX, B TOM UHCAE IIPU CO3AAHNN
YV4eOHBIX IIPOEKTOB B 00AACTH (DU3HUKH;

BBIABAATH IIPHYNHHO-CACACTBEHHBIC CBA3U WM AKTYAAM3HPOBATH 33Aa4Yy, BBIABUTATH THIIOTE3Y
e€ pereHns, HaXOAUTb APIYMEHTBI AAfl AOKA3ATEABCTBA CBOHX YTBEPKACHHH, 3aAaBATH ITAPAMETPHI 11
KPUTEPHH PEILICHIS;

AHAAU3UPOBATH IIOAYYCHHBIC B XOAE PCIICHUA 3aAAYH PE3YABTATHI, KPHTUYCCKH OLICHHBATDH
X AOCTOBEPHOCTb, IIPOTHO3UPOBATH U3MCHEHIE B HOBBIX YCAOBHIAX;

craBuTh 1 (POPMYAUPOBATH COOCTBEHHBIE 3aAAYH B OOPA30BATCABHOM ACATEABHOCTH, B TOM
YHCAC IIPU U3YICHUH (DU3UKI;

AABATh OLICHKY HOBBIM CHTYALIMAM, OLIEHUBATH IIPHOOPETEHHBII OITBIT;

YMETb IIEPEHOCHUTD 3HAHHA 110 (PU3HUKE B IIPAKTHYECKYIO OOAACTD KU3HEACATEABHOCTH;

YMETh HHTEIPUPOBATH 3HAHHUA U3 PA3HBIX IIPEAMETHBIX OOAACTEH;

BBIABHTATH HOBBIC HACH, IIPEAAATATH OPUTHHAABHBIEC TIOAXOABI M PEIIICHIIS;

CTaBUTH IIPOOAEMBI M 3aAAYH, AOITYCKAIOIIUE AABTEPHATUBHbIC PEIIICHHA.

PaGora c uadopmarueri:

BAAQACTh HABBIKAMHU IIOAYYEHHA HHAOPMAIIN (PU3HYECKOIO COACP/KAHHA U3 HCTOIHHKOB
PA3HBIX  THIIOB, CAMOCTOATEABHO  OCYINECTBAATH  ITOMCK, AHAAHM3, CHCTEMATH3ALIMIO U
HHTEPIPETAIIIO HH(MPOPMAIIUN PA3SAUIHBIX BUAOB 1 (DOPM ITPEACTABACHHS;

OIIEHUBATH AOCTOBEPHOCTH NH(OPMAIINL;

HCIIOAB30BATh CPEACTBA MH(POPMAIIHOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOAOIUN B PEIIICHUHI
KOTHHTUBHBIX, KOMMYHUKATUBHBIX H OpPIaHH3AIMOHHBIX 33aA29 C COOAFOAGHHEM TPeOOBaHMIA
5PrOHOMUKH, TEXHHUKH OE30ITACHOCTH, TMIHEHBI, PECYPCOCOEPEKEHHA, IIPABOBBIX M 3THYECKUX
HOPM, HOpM NH(AOPMAITHOHHOIT OE30IIaCHOCTH;

CO3AABATH TEKCTH (DH3UYECKOTO COACPKAHUA B PA3ANIHBIX (POPMATAX C YIETOM HA3HAYCHUA
nHOpPMAIINN U IIEACBOH AayAUTOPHH, BHIOHMpasd ONTUMAABHYIO (DOPMYy IIPEACTABACHHA U

BH3yaAM3aIIM.

KoMMyHUKAaTHBHBIE YHHBEPCAABHbBIE yUeOHbIE ACHICTBHA:

OCYITIECTBAATEL OOITICHNE HA YPOKaX (DU3UKH H BO BHEYPOUHOM ACATEABHOCTH;

PACIIO3HABATH IIPEAITIOCBIAKA KOH(AUKTHBIX CUTYALUH U CMATYaTh KOH(AUKTHL;

PasBEPHYTO M AOTHYHO M3AATATh CBOXO TOUKY 3PEHHA C MCIIOAB30OBAHHEM A3BIKOBBIX CPEACTB;

ITOHUMATD U UCIIOAB30BATH IIPEUMYIECTBA KOMAHAHON M HHAUBHUAYAABHOM pabOThI;

BBIOMPATh TEMATHKY H METOABI COBMECTHBIX ACHCTBHH € Y4E€TOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH KaKAOTO YA€HA KOAACKTHBA;

IIPUHUMATD IIEAW COBMECTHOM AEATEABHOCTH, OPIaHU30BBIBATH M KOOPAMHHUPOBATH ACHCTBHA
II0 €€ AOCTHKEHHIO: COCTABAATh IIAAH ACHCIBHI, PACHPEACAATH POAM C YIETOM MHEHHUH
YVYIACTHHUKOB, OOCYKAATh PE3YABTATHI COBMECTHON PaOOTEL;

OIICHUBATH KAYECTBO CBOEIO BKAAAA M Ka)KAOTO YYaCTHHKA KOMAHABI B OOIIHI PE3YABTAT ITO
Pa3pabOTaAHHBIM KPHTEPHUAM;

IIPEAAAraTh HOBBIE IIPOEKTHI, OIECHUBATL HAEH C IO3UINN HOBU3HBI, OPHTHHAABHOCTH,

HpaKTI/I‘{CCKOﬁ 3HAYMIMOCTH,

17



OCYIICCTBAATD ITO3UTHUBHOC CTpaTCFI/I"ICCKOC ITOBCACHHUC B paSAI/I"IHI)IX CUTYyaLUAX, HpOHBAﬂTb

TBOPYECTBO H BOOOPAKEHHUE, OBITh HHHUITHATHBHBIM.

PeryasTuBHBIE YHUBEPCAABHBIE yUeOHbBIE ACHICTBHUA
Camoopranusanms:

CAMOCTOSITEABHO ~OCYIIECTBAAITH ITO3HABATEABHYIO AEATEABHOCTH B 00AACTH (DU3HKH H
ACTPOHOMUM, BBIABAATH IIPOOAEMEL, CTABUTH U (POPMYAUPOBATH COOCTBEHHBIC 3aAAYML;

CAMOCTOAITEABHO COCTABAATh IIAAH PEIIEHHA PACUYETHBIX M KAYECTBEHHBIX 3aAQ4, ITAQH
BBIITOAHECHHSA IIPAKTHIECKOH PaOOTEL € YIETOM UMEIOIINXCA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
H IPEATIOYTEHUI;

AABATB OLICHKY HOBBIM CHTYALIHAM;

PACIIHPATh PAMKH yI€OHOIO IIPEAMETA HA OCHOBE AMYHBIX IIPEATIOYTCHHIIT;

ACAATH OCO3HAHHBIA BBIOOP, APIyMEHTHPOBATH €ro, OpaTh Ha ceOA OTBETCTBEHHOCTH 32
perrenmue;

OIICHUBATH IPHOOPETEHHBIH OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U IPOSBACHHIO SPYAUIINH B 0OAACTH (PU3UKH, IIOCTOSHHO
IIOBBIIIATH CBOM OOPAa30BATEABHBIH U KYABTYPHEBII YPOBEHB.

CaMOKOHTPOAB, SMOITMOHAABHBII MHTEAAEKT:

A2BATh OIICHKY HOBBIM CHTYaITHAM, BHOCHUTb KOPPEKTHBBI B ACATEABHOCTb, OIICHHBATDH
COOTBETCTBHE PE3YABTATOB IIEAAM;

BAAACTh HABBIKAMH ITO3HABATEABHON PEePAEKCHH KaK OCO3HAHUA COBEPIIAEMBIX ACHCTBHI U
MBICAMTEABHBIX IIPOIIECCOB, UX PE3YABTATOB M OCHOBAHHIT;

HCIIOAB30BATH IIPUEMBI PEDAEKCUN AASL OIIEHKI CHTYAITHH, BBIOOPA BEPHOTO PEITICHIIS;

YMETB OIICHHBATh PUCKU U CBOEBPEMEHHO IIPHHUMATD PEIIEHUSA 10 UX CHUAKCHHIO;

IIPUHUMATD MOTHBBI M aPIYMEHTBI APYTUX IIPH aHAAU3E PE3YABTATOB ACATEABHOCTH;

IIPUHUMATD CeOs, IOHUMAfs CBOU HEAOCTATKH M AOCTOMHCTBA;

IIPUHUMATD MOTHUBBI X APTYMEHTBI APYIUX IIPHU AHAAU3E PE3YABTATOB ACATEABHOCTH;

IIPU3HABATH CBOE IIPABO U IIPABO APYTUX Ha OIIHOKH.

B mporecce AocTHIKEHNA AHMYHOCTHBEIX PE3YABTATOB OCBOCHHA IIPOIPAMMEI IO (PU3HKE AASL
YVPOBHA CPEAHEIO OOIIEro OOPA3OBAHUA Yy OOYYAIOIIUXCA COBEPIIEHCTBYETCA SMOIIMOHAABHBIN
HHTEAAEKT, IPEAIOAATAFOINNNT CPOPMUPOBAHHOCTb!

CAMOCO3HAHUSA, BKAFOYAIOIIEIO CIIOCOOHOCTh IHOHHUMATH CBOE SMOIIMOHAABHOE COCTOSHHE,
BHACTD HAIIPABAECHUA PA3BUTHA COOCTBEHHOI 3MOIIMOHAABHOI cpepHl, OBITh YBEPEHHBIM B ceOe;

CAMOPEIYAUPOBAHUA, BKAIOYAIOIIEIO CAMOKOHTPOAB, YMEHHE IIPHHUMATH OTBETCTBEHHOCTH
3a CBOE ITOBEACHHE, CIIOCOOHOCTDh aAAIITHPOBATBCA K 9MOIMOHAABHBIM H3MECHEHUAM U IIPOABAATH
IIOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUHM, BKAIOYAIOIIEH CTPEMACHHE K AOCTHKECHHIO IIEAH H YCIIEXY,
OIITUMU3M, HHHITHATUBHOCTD, YMEHHE ACHCTBOBATD MCXOAA U3 CBOUX BO3MOKHOCTEH;

SMIIATUM, BKAIOYAIOIIEH CIOCOOHOCTH ITOHHUMATH SMOIIMOHAABHOE COCTOSHHE APYTHX,
VYIHTBIBATH €IO IIPH OCYIIIECTBACHHUH OOIIEHHSA, CIIOCOOHOCTD K COYYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAABHBEIX HABBIKOB, BKAIOYAIOIIHX CIIOCOOHOCTD BBICTPAUBATH OTHOIICHHA C APYTHMI

ATOABMU, 336OTI/ITI)CH, TIPOABAATDH I/IHTCPCC u paspemaTb KOHCbAI/IKTbI.

ITPEAMETHDBIE PE3YABTATDBI
K xonny oOyuenms B 10 xaacce mpeAMETHBIE PE3YABTATEI HA OA30BOM YPOBHE AOAJKHBEI
OoTpaKaTh CPOPMHPOBAHHOCTD § OOYYAFOIIUXCA YMEHHIT:
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AEMOHCTPHPOBATH HA IIPHMEPAX POAB U MECTO (DH3UKH B (POPMUPOBAHUU COBPEMEHHOMN
HAYYHOM KAPTHHEI MHpPA, B Pa3BUTUH COBPEMEHHOH TEXHUKH M TEXHOAOTHH, B IPAKTHYECKOMN
ACATEABHOCTH AFOACH;

VYIHTBIBATH TPAHUIIBI IIPUMEHEHNA U3YICHHBIX (DU3HYECKUX MOAECACH: MAaTEpHUAABHAS TOYKA,
MHEPIHUAABHAS CHCTEMA OTCYETA, AOCOAFOTHO TBEPAOE TEAO, HMACAABHBIN I43, MOAEAH CTPOCHHSA
ra3oB, )KHAKOCTEH M TBEPABIX TEA, TOYCUHBIH IACKTPHUUCCKUN 3aPAA HPHU PEIIeHUN (DHU3MIECKIX
3aA449;

pacriosHaBaTh (DH3UYCCKHE ABACHHA (IIPOIIECCHI) H OOBACHATP HX HA OCHOBE 3aKOHOB
MEXAHUKH, MOAEKYAAPHO-KMHETUYECKOH TEOPHUH CTPOCHHUSA BEIIECTBA U 3ACKTPOAMHAMUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE IIPAMOAMHEHHOE ABIKEHHE, CBOOOAHOE IIAACHHE TEA,
ABITKEHHUE II0 OKPYKHOCTH, MHEPIIHA, B3AHMOACHCTBHE TeA, Andysus, OPOYHOBCKOE ABIIKCHIE,
CTPOEHHE KUAKOCTEH M TBEPABIX TEA, M3MEHEHHE OODBEMA TEA IIPH HArPeBaHUU (OXAAKACHUM),
TEIIAOBOE pPaBHOBECHE, HCIIAPEHHE, KOHACHCAITUA, IIAABACHHE, KPHCTAAAW3AINA, KHUIICHHE,
BAQKHOCTDh BO3AYXa, ITOBBIIIICHUE AABACHHA Ta3a IPH €rO0 HATPEBAHHM B 3aKPEITOM COCYAE, CBA3b
MEKAY ITapaMeTPaMH COCTOSHHA Ta3a B HM3OIMPOIIECCAX, IACKTPH3AINA TEA, B3AUMOACHCTBHE
32PAAOB;

OIIHCHIBATD MEXAHIYECKOE ABUKEHHE, UCIIOAB3YA (PU3UYIECKUE BEAUIHNHBI: KOOPAUHATA, IIYTh,
IIepeMEITIEHIE, CKOPOCTh, YCKOPEHHE, MAcCa TEAd, CHAQ, UMIIYABC TE€Ad, KHMHETUYIECKAs SHEPIHA,
IIOTEHIINAABHAA SHEPIUA, MEXaHHYeCKas paboTa, MEXaHHYECKafd MOIIHOCTb; IIPH OIIMCAHUU
IIPABUABHO TPAKTOBATH (DU3MIECKUIT CMBICA MCIIOAB3YEMBIX BEAHYNH, HX OOO3HAYCHHA U CAMHUIIBI,
HAXOAUTH (POPMYABI, CBA3BIBAIOIIINE AAHHYIO (DU3HYECKYIO BEAHYNHY C APYTUMU BEAYNHAMH;

OIINCHIBATH H3YYEHHBIE TEIIAOBBIE CBOICTBA TEA M TEIIAOBBIC ABACHHA, MCIIOAB3YS
dusugeckre BEAMYHHBI: AABACHHE Ia3a, TEMIEPATypa, CPEAHAA KHHETHYECKAs SHEpPrus
XAOTHYIECKOTO ABHKEHIA MOAEKYA, CPEAHEKBAAPATUYIHASA CKOPOCTh MOAEKYA, KOAMYECTBO TEITAOTEL,
BHYTPEHHAA SHEPIHUs, padOTa rasa, KO3 OUIINEHT OAE3HOIO ACHCTBUA TEIIAOBOIO ABUIATEAS; IIPU
OIHCAHUHU IPABHABHO TPAKTOBATh (PU3HYECKUI CMBICA MCHOAB3YEMBIX BEAHYUH, UX ODO3HAYECHHA
U CAMHHIIBI, HAXOAUTH (POPMYABI, CBA3BIBAIOIINE AAHHYIO (PHU3MYECKYIO BEAUYHHY C APYTHMH
BCAWYHHAM;

OIIMCHIBATL HM3YYEHHBIE JAECKTPHYECKHE CBOMCTBA BEINECTBA W SAEKTPUYECKHE ABACHUA
(IIporieccsl), HCIOAB3YA (DU3MYECKHE BEAMYMHBL SACKTPUYCCKUH 3apfAA, IAEKTPHUECKOE ITOAE,
HAITPAKEHHOCTD MTOAf, TOTEHITNAA, PA3HOCTh MOTEHITUAAOB; IIPH OIMHUCAHUN IIPABIABHO TPAKTOBATH
PHU3UIECKHII CMBICA HCIIOAB3YEMBIX BEAMYHH, HX OOO3HAYCHHUA U CAMHHUIIBI; YKA3BBATH (DOPMYABI,
CBA3BIBAIOIINE AAHHYIO (DU3MYECKYIO BEAUYNHY C ADYTHIMU BEATYHNHAM;

AHAAU3HPOBATh (DU3MYECKHE IIPOLECCHI W ABACHHSA, HCIOAB3YA (PU3HMYIECKHE 3aKOHBI U
IpUHIHUIBE 3aKOH BeemupHoro Tarotenmd, I, II m III 3akomer Hproroma, sakon coxpanenus
MEXaHUYECKOH SHEPIUH, 3aKOH COXPAHEHNA HUMIIYALCA, IPHHIUII CYIEPIIO3UITUN CHA, ITPHHITUII
PaBHOIIPaBUA HMHEPIHAABHBIX CHCTEM OTCYETA, MOACKYAAPHO-KHHETHYECKYIO TCOPHIO CTPOCHHA
BEITECTBA, I'A30BBIE 3aKOHEI, CBA3b CPEAHEH KHMHETHYECKON 3HEPIUH TEITAOBOTO ABHUKEHHA MOAEKYA
€ ADCOAFOTHOM TEMIIEPATYPOMH, IIEPBBIH 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHHUS IAEKTPHUIECKOIO
3apsAa, 3akOoH Kyaoma, mpu 3>TOM pasAHdYaTh CAOBECHYIO (POPMYyAHMPOBKY 3aKOHA, €ro
MATEMATIYIECKOE BBIPAKEHIE U YCAOBHA (TPAHHIIBI, OOAACTH) IIPUMEHIMOCTH;

OOBACHATH OCHOBHBIE IIPUHIINIIEI ACHCTBHA MAIIMH, IIPUOOPOB U TEXHIYECKUX YCTPOICTB;
PAa3AHYATH YCAOBHA UX OE30IIACHOIO HCIIOAB30BAHHA B IIOBCEAHEBHOM 'KI3HHU,

BBIITOAHATH OKCIIEPUMEHTEI II0 HCCACAOBAHHMIO (DU3HYECKHX ABACHHI M IIPOIIECCOB C

HCIIOAB30OBAHHUEM IIPAMBIX 1 KOCBCHHBIX M3MC CHHﬁ IIpHx 3TOM OPMVAHUDPOBATH IIPOOAEM 3aAa4
, y Haemy y
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U THUIOTE3y y4eOHOIO 3SKCIIEPHMEHTA, COOMPATh YCTAHOBKY M3 IIPEAAOKEHHOIO OOOPYAOBAHIH,
IIPOBOAUTH OIIBIT U (POPMYAHPOBATH BEIBOABI;

OCYIIECTBAATD IIPAMBIEC U KOCBECHHBIC U3MEPEHMA (DU3HMYECKUX BEAHYNH, IIPH 9TOM BEIOMPATH
OIITHMAABHBIH CIIOCOO H3MEPEHUsA KM HCIOAB30BATH H3BECTHBIE METOABI OLICHKH IIOIPEIIHOCTEI
H3MEPEHUIT;

HCCACAOBATH 3aBHUCHUMOCTH MEKAY (PHU3NYECKUMU BEAUYHNHAME C HCIIOAB30BAHHEM IIPAMBIX
U3MEPEHHUH, IIPH 9TOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATH PE3YABTATHI IIOAYVICHHON
3aBHCHMOCTH (DU3MYECKUAX BEAUYHH B BHAC TAOAHI[ U IPaddHKOB, ACAATH BEIBOABI IO PE3yABTATAM
HCCAEAOBAHMSI,

COOAIOAQTH IIPAaBHAA OE30IIACHOTO TPyAa IIPU IIPOBEACHHU HMCCACAOBAHUM B PaMKax
YVIEOHOTO  OKCIIEPHMEHTA,  YI€OHO-MCCACAOBATEABCKOI M IIPOEKTHOI  AEATEABHOCTH  C
HCIIOAB30BAHIEM U3MEPUTEABHBIX YCTPOMICTB H AADOPATOPHOrO 0OOOPYAOBAHNS;

peIaTe PacYETHBIC 3aAAYH C ABHO 3aAAHHOM (PU3HUYIECKOI MOAEABIO, UCIIOAB3Ys (PH3NUIECKIE
3aKOHBI M IIPUHIUIIBL, HA OCHOBE AHAAN33 YCAOBHA 3aAaYU BEIOHPATH (PH3HIECCKYIO MOACAB,
BBIACAAITD (PU3HYECKHE BEAHMYHHBI 1 (POPMYABL, HEOOXOAUMBIE AAf €€ PEIICHHSA, IIPOBOAHUTDH
pPacIEThl M OIEHUBATD PEAABHOCTD IIOAYYEHHOIO 3HAYEHUA (DU3UIECKON BEATINHBI;

peIraTh Ka4eCTBCHHBIC 3aAAYH: BBICTPANBATE AOTMYECKH HEIPOTHBOPEYUBYIO LIECIIOYKY
PaCCyKACHUI C OITOPOI Ha M3YYCHHBIC 3AKOHBI, 3AKOHOMEPHOCTH U (DU3MYCCKUE ABACHUS;

HCIIOAB30BATH IIPH PEIIECHUHN YICOHBIX 33A29 COBPEMEHHbBIE HH(OPMAIIMOHHBIE TEXHOAOIHH
AASl TIOHICKA, CTPYKIYPHPOBAHNA, HHIEPHPETAIIMUA M IIPEACTABACHUA VIE€OHOW M HAyIHO-
IOIYAAPHOI MH(MOPMALINH, IIOAYICHHOH U3 PASANYHBIX HCTOYHHUKOB, KDHTHYICCKN aHAAU3IPOBATD
ITOAY9IAEMYFO HH(OPMAIIHIO;

IIPUBOAHTE IIPUMEPHI BKAAAA POCCHHMCKHX U 3apYOEKHBIX YIEHBIX-(PU3HKOB B PasBHTIHE
HAYKH, OOBACHECHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOAOTHII;

HCIIOAB30BATh TEOPETHYECKNE 3HAHUA 110 (PU3HKE B ITOBCEAHEBHOM KU3HU AAf OOECIIEYEeHUA
©E30ITACHOCTH IIPH OOPAINEHUN C IPUOOPAMU M TEXHHUYECKHMHU YCTPOHCTBAMH, AAA COXPAHEHHA
3AOPOBBSA H COOAIOACHIA HOPM 9KOAOIITYIECKOTO ITIOBEACHISA B OKPY/KAIOIICH CPEAC;

paboTaTh B IPYIIIE C BBHITOAHCHHEM PA3AHYHBIX COLMAABHBIX POACH, IIAAHHPOBATH PabOTY
IPYHIbL, PAIMOHAABHO  PACHPEACAATH OOfA3AHHOCTH U  IIAAHHPOBATH  AEATEABHOCTH B
HECTAHAAPTHBIX CHTYALINAX, AACKBATHO OIICHUBATH BKAQA KAKAOTO M3 YYACTHHKOB IPYIIBI B
pelIeHne PacCMAaTPUBACMOM IIPOOACMBI.

K xonny obOyuenmsa B 11 xaacce mpeAMeTHBIE PE3yABTATBI HA Oa30BOM YPOBHE AOAKHBI
OoTpaKaTh CPOPMHPOBAHHOCTD § OOYIAFOIIUXCA YMEHHIL:

ACMOHCTPHPOBATh Ha IIPUMEPAX POAb U MeCTO (PU3HKH B (POPMHUPOBAHUU COBPEMEHHOIT
HAyYHOH KAPTUHBI MHpPa, B PAa3sBUTUU COBPEMEHHON TEXHUKH W TEXHOAOIHMH, B IIPAKTHYECKOM
AEATEABHOCTHU AFOAEH, IEAOCTHOCTh H EAUHCTBO (DU3HYECKOI KAPTUHBI MHUPA;

yT'II/ITbIBaTb FpaHI/IHBI HpI/IMeHeHI/IH I/I3Y"ICHHBIX q)I/ISI/I‘ICCKI/IX MOAeAefI: TO‘-IC‘IHBHZ
SAEKTPHYECKUN 3apsA, Ay CBETA, TOUYECUYHBIH HMCTOYHUK CBETA, AACPHAA MOAEAB aTOMA, HYKAOHHAA
MOAEAD ATOMHOTO fIAPA IIPU PEIIeHUN (PU3HYECKUX 3aAAY;

pacriosHaBaTh (DUSMYCCKHE SABACHHA (IIPOIECCHI) M OOBACHATH MX HA OCHOBE 3aKOHOB
SACKTPOAMHAMHUKH H KBAHTOBOI (DH3UKH: 9AECKTPHUYECKAasd IIPOBOAUMOCTH, TEIIAOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE ACHCTBHA TOKA, B3AUMOACIHCTBIEC MATHUTOB, 9ACKTPOMATHUTHAS HHAYKIIHA,
ACHCTBHE MATHHUTHOIO IIOASl HA IIPOBOAHHK C TOKOM W ABIDKYIIHICHA 3apfAA, 9ACKTPOMATHUTHBIC
KOACOAHUS ¥ BOAHBI, IIPAMOAHMHCHHOE PACIPOCTPAHCHHE CBETA, OTPAKCHHUE, IIPEAOMACHHE,

HHTep@epeHuHH, An(ppaxmzm U HOAAPU3ANMA CBETA, AUCIEPCHUA CBETA, CpOTOSACKTpI/I‘{CCKI/IfI
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acpdexr (Poroadpdekt), CcBETOBOE AABACHHE, BO3SHHKHOBEHHE AMHEHYATOIO CIEKTpa aTOMa
BOAOPOAQ, ECTECTBEHHAA U HCKYCCTBEHHAA PAANOAKTHBHOCTD;

OIIMCHIBATD W3YYCHHBIC CBOWCTBA BEIIECTBA (IACKTPUYCCKUE, MATHHUTHBIC, OIITHYCCKHE,
3ACKTPHYECKYIO IIPOBOAMMOCTD PAa3ANYHBIX CPEA) M IACKTPOMATHHTHBIC ABACHUSA (IIPOIIECCHI),
HCIIOAB3YS (DU3NYIECKUE BEAYNHEL: 9ACKTPUYCCKHUI 3apAA, CHAA TOKA, SIACKTPHIECKOE HAIIPIKECHIE,
3AEKTPHYECKOE COIPOTUBACHHE, Pa3HOCTh ITOTCHIIMAAOB, SACKTPOABIDKYIIAS CHAQ, pabOTa TOKa,
MHAYKIUS MATHHTHOIO IIOAfl, cHAa Amrepa, cmAa AOpPeHId, WHAYKTHBHOCTD KATYIIKH, SHEPIHS
SAEKTPHYECKOIO M MAarHHTHOIO IIOACH, IIEPHOA H 9ACTOTA KOACOAHHH B KOACOATEABHOM KOHTYpE,
3apSA M CHAQ TOKAa B IIPOLECCE TAPMOHMYECKHAX 9SACKTPOMATHUTHBIX KOAcOaHMH, (OKyCHOE
PACCTOSIHIE M OIITHYECKAs CHAA AHH3BI, IIPU OIMCAHIH IIPABHABHO TPAKTOBATH (PU3HYECKUI CMBICA
HCIIOAB3YEMBIX BEAUYHH, HUX OOO3HAYCHNA H CAHHHIIBL, YKA3BIBATH (POPMYABL, CBA3BIBAFOILIIC
AAQHHYIO (DH3HUYCCKYIO BEAHYNHY C ADYTHMU BEAUIHHAME,

OIIMCHIBATH U3YYCHHBIC KBAHTOBBIC ABACHUS U IIPOIIECCHI, HCIIOAB3YS (DH3NICCKIC BEANIMHBL:
CKOPOCTD 9AEKTPOMATHUTHBIX BOAH, AAHHA BOAHBI U YaCTOTA CBETA, SHEPIHA U UMIYABC (DOTOHA,
[IEPHOA ITOAYPACIIAAd, DHEPTHA CBA3M ATOMHBIX fAACP, IPU OIMCAHHH IIPABUABHO TPAaKTOBATDH
pU3HYIECKHUIT CMBICA HCIIOAB3YEMBIX BEAMYHH, X OOO3HAYCHHA U CAUHHIIBL, YKA3bIBATH (DOPMYABI,
CBA3BIBAIOIINE AAHHYIO (PU3HYECKYIO BEANYHHY C APYTHMH BEAHYHMHAMI, BBIYHCASTH 3HAYCHIC
dpu3nIecKol BEAMYNHEI,

AHAAU3ZUPOBATh (DHBHYECKUE IIPOLECCHl W ABACHUSA, HCIOAB3YA (DHU3MYECKAE 3aKOHBI U
IIPHHIAIEL 3aKOH OMa, 3aKOHBI IIOCACAOBATEABHOIO H ITAPAAACABHOTO COCAMHECHUS IIPOBOAHUKOB,
3akoH Axoyasi—AeHIIa, B3aKOH OACKTPOMATHHTHOM HHAYKIIHH, 3aKOH IIPAMOAMHECIHOIO
PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUA CBET4d, 3aKOHBI IIPEAOMACHHSA CBET4, YPABHEHEHE
Oitarreiina Aaf GotoaddekTa, 3aKOH COXPAHEHNA SHEPIUM, 3aKOH COXPAHCHHA HMIIYABCA, 3AKOH
COXPAHEHUA SACKTPHUECKOIO 3aPAAA, 3aKOH COXPAHEHHUA MaCCOBOIO UHCAA, IIOCTYAATH bopa, 3akox
PAAMOAKTUBHOIO PACIIaAd, IIPU 9TOM Pa3AHYATh CAOBECHYIO (DOPMYAHPOBKY 3aKOHA, €rO
MATEMATHYCCKOE BEIPAKCHIE U YCAOBHUSA (IPAHULIBL, OOAACTH) IIPUMEHUMOCTH;

OIIPEACAATD HAIIPABACHIE BEKTOPA MHAYKIIMH MATHUTHOTO IIOAS IPOBOAHHKA C TOKOM, CHABI
Awmrrepa u cuasr AopeHrIa;

CTPOHTH U OIIHCHIBATH N300PAKEHHUE, CO3AABAEMOE ITAOCKUM 3EPKAAOM, TOHKOI AUH3O0M;

BBIITOAHATH OKCICPHUMEHTBH 10 HCCACAOBAHHIO (PU3HYECKUX ABACHHH H IIPOIIECCOB C
HCIIOAB30OBAHUEM IIPSMBIX M KOCBEHHBIX N3MEPEHUIL: IIPH 9TOM (POPMYARPOBATH IPOOAEMY/3aA24y
U THUIIOTE3y y4eOHOIO SKCIIEPHMEHTA, COOMPATh YCTAHOBKY W3 IIPEAAOKEHHOIO OOOPYAOBAHU,
IIPOBOANTH OITBIT 1 (POPMYAHPOBATH BEIBOABI;

OCYIIIECTBAATD IIPAMBIC M KOCBEHHBIC H3MEPCHUSA (DH3MICCKUX BEAUYHH, IIPH 3TOM BEIOHPATDH
OITHUMAABHBIA CITOCOO H3MEPEHHS M HCIIOAB30BATH H3BECTHBIC METOABI OIICHKH IIOIPEIIHOCTEH
HU3MEPEHUIT;

HICCACAOBATD 3aBUCHMOCTH (PU3HYECKUX BEAUYHH C HCIIOAB30BAHMEM IIPAMBIX H3MEPCHMUI:
IIPH 9TOM KOHCTPYHPOBATb YCTAHOBKY, (DUKCHPOBATH PE3YABTATHI ITIOAYIEHHON 3aBUCHMOCTH
pU3HYUECKUX BEAUYHH B BUAE TAOANIL U IPpadHKOB, ACAATH BBIBOABI IO PE3YABTATAM HCCACAOBAHIS;

CODAIOAQTD IIpaBHAA OE30IIACHOTO TPYAA IIPH IIPOBEACHHH HCCACAOBAHHH B pPaMKax
YVIEOHOTO  SKCIIEPHMEHTA,  YI€OHO-MCCACAOBATEABCKOI M IIPOEKTHOI  AEATEABHOCTH  C
HCIIOAB30BAHIEM U3MEPUTEABHBIX YCTPOHCTB H AaDOPATOPHOrO 0OOOPYAOBAHNT,

perraTs pacIETHBIC 3aAA9H C IBHO 3aAAHHOH (PU3HYECKON MOAEABIO, HCIIOAB3YS (DH3MICCKIC
3aKOHBI M IIPUHIUIIBL, HA OCHOBE AHAAM3A YCAOBHSA 3aAaYM BBIOMPATH (PUSHYECKYIO MOACAD,
BBIAGAATD (PU3UYECKHE BEAMYIHHBI U (DOPMYABI, HEOOXOAUMBIE AAA €€ perreHusd, IIPOBOAUTD

PACYETEI M OLIEHUBATH PEAABHOCTD IIOAYYEHHOTO 3HAYECHNA (DU3MIECKON BEAINHE,
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pCH_IaTI) KAaYE€CTBCHHDBIC 3aAAYH:

BI)ICTpaI/IBaTb AOTHUYECCKH HCHPOTI/IBOPC‘-II/IBYIO IICIIOYIKY

paCCY)KACHI/H‘/‘I C OHOpOI‘/‘I Ha M3yYCHHDBIC 3aKOHBI, SaKOHOMepHOCTI/I %8 (bI/ISI/I"ICCKI/IC ABACHUA,

HCIIOAB30BATh IIPU PCIICHUN yq€6HbIX 3aAa9 COBPCMCHHBIC I/IH(i)OpMaL[I/IOHHbIC TEXHOAOITHUIM

AASl  TIOHMICKA, CTPYKTYPHPOBAHMA, HHIEPIPETAIIMN M IIPEACTABACHHSA YYEOHOW M HAyIHO-

HOHYAHPHOI;‘I I/IHCbOpMaL[I/H/I, HOAy‘ICHHOfI "3 paSAI/I"IHI)IX NCTOYHHKOB, KPI/ITI/I"ICCKI/I aHaAI/I3I/IpOBaTI)

ITOAYIAEMYFO HH(OPMAIIHIO;

OOBACHATD IPUHIINAIIEI ACHCTBHA MAIINH, IPHOOPOB U TEXHHUYECKHX YCTPOMCTB, Pa3AHYATh

YCAOBHSA X 0E30ITaCHOTrO UCITIOAB3OBAHUSA B HOBCCAHCBHOfI KU3HH,

IIPUBOAMTE IIPUMEPHI BKAAAA POCCHMCKHX M 3apYOEKHBIX YIEHBIX-(PU3UKOB B PasBHTINE

HayKH, B OOBbsICHEHHE IIPOIECCOB OKPYIKAIOIICIO MHPA, B PA3BUTHC TCXHUKH 1 TCXHOAOI‘I/Iﬁ;

HCIIOAB30OBATH TCOPCTI/I‘ICCKI/IC 3HAHMUA 110 (bI/I3I/IK€ B HOBCCAHCBHOﬁ KHU3HHU AAA obecreveHus

DesomacHOCTH opu O6paH_[CHI/II/I C HPI/I60paMI/I N TCXHHUYICCKHMIT yCTpOfICTBaMI/I, AASA COXpaHCHI/ISI

3AOPOBBA U CO6AIOA,CHI/IH HOPM 3KOAOITYCCKOTO ITOBEACHUS B Opr)K’dIOH_[Cf/'I CpCAE;

pa6OTaTb B FPYHHC C BBIIIOAHCHMEM pa3AI/I‘IHI)IX COMHNAABHBIX pOACfI, HAaHI/IpOBaTb pa60Ty

prHHbI, paHI/IOHaAbHO

PACIIPEAEAATD

OOA3AHHOCTH U

ITAAHHPOBATH

ACATCABHOCTD B

H€CTaHAapTHbIX CUTyalusaX, AACKBATHO OICHHBATH BKAJAA KaXKAOI'O H3 YyYaCTHHKOB FPYHHBI B

pelreHne pacCMaTPUBAEMOM ITPOOAEMEL.

TEMATHUUYECKOE ITAAHHPOBAHUE

10 KAACC
Ne KoaunuecTBO yacos
HaunmeHoBaHUe pa3aeAoB BaexTpoHHEBIE (IIU(POBHIE)
n/m M TeM IIPOrpaMMBbI Beer | Konrp. Tpasr. o0pa3oBaTeAbHBIE PeCypChI
o paboThl paboTel
Pazaea 1. PUI3VMKA 11 METOABI HAYUHOI'O ITO3HAHUA
11 Pusuka 1 METOABI HAYIHOTO 5 bubanoreka [HOK
MO3HAHUA https://m.edsoo.ru/7f41bt72
Hroro o pasaeay 2
Pasaea 2. MEXAHH KA
butamorexa [HOK
21 Kunevariia > https://m.edsoo.ru/7f41bf72
butaunorexa [LHOK
22 Autianizia ! https://m.edsoo.ru/7f41bf72
93 3aKOHBI COXpaHEHHA B 6 1 1 bubanorexa [LHOK
MEXAHUKE https://m.edsoo.ru/7f41bf72
HTtoro mo pasaey 18
Pazaea 3. MOAEKYAAPHASA ®N3TKA 1 TEPMOANHAMUKA
31 OCHOBBEI MOAEKYAAPHO- 9 1 bubanoreka LHOK
KHHETHYIECKOH TeOpUN https://m.edsoo.ru/7f41bt72
bubanorexa OK
3.2 OCHOBEI TEPMOATHAMHUKH 10 1 https://m.edsoo.ru/7F41 bfl;lz
15| v e | 3 bt orers LIOK
https://m.edsoo.ru/7f41bt72
IIEPEXOABL
Hroro o pasaeay 24

Paszaea 4. DAEKTPOANHAMMIKA
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41 3 10 1 Bubanoreka LHOK
. Al T
crIpoctaTIa@ https://m.edsoo.ru/7f41bt72
TTocrosumsrit
42 . T 1 1 1 butamnorexa [HOK
. Al .
OACKIPHICCRIILTOK. LORH B https://m.edsoo.ru/7f41bf72
PA3AMYHBIX CPEAAX
Hroro o pasaeay 22
Pesepsroe Bpems 2 1
OBIIEE KOAMYECTBO YACOB 68 4 4
10 TIPOTPAMME
11 KAACC
Ne HaumeHoBanue KoanuecrBo uacos
BaexTponHble (11ndppoBEIE)
n/u Pa3sA€AOB U TeM Kownrp. ITpaxr.
Bcero o6pasoBaTeAbHBIE PECYPCHI
IPOrPaMMBI paboTel paborter
Paszaea 1. DPAEKTPOAMHAMIKA
M g .
; . ATHUTHOE ITOAE 11 1 X BubAnorexa HOK
. AEKT THUTHAA
crrpoma a https://m.edsoo.ru/7f41c97c
HHAYKITHSA B
Hroro o pasaeay 11
Pasaea 2. KOAEBAHUWSA 11 BOAHBI
Mexannyeckue 1
21 9 1 butanorexa [HOK
. AEK’ g
OACKIPOMATHITHRIC https://m.edsoo.ru/7f41c97¢
KOA€OAHMA *
22 Mexarndeckne u 5 1 bubanoreka IHOK
' 9AEKTPOMATHUTHBIE BOAHEI https://m.edsoo.ru/7f41c97¢
bubanoreka LHOK
2.3 @) 1 3
e 0 https://m.edsoo.ru/7f41c97¢
Hroro o pasaeay 24

Pasaea 3. OCHOBBI CITELIMAABHOM TEOPUU OTHOCUTEABHOCTU

31 OCHOBBI CITEIIMAABHOMI 4 1 butamorexa LHOK
' TEOPHUH OTHOCHTEABHOCTH https://m.edsoo.ru/7f41c97¢
Mroro mo pasaeay 4

4.1

4.2

4.3

Paszaea 4. KBAHTOBAA ®N3MKA

DAEMEHTHI KBAHTOBOU

OIITUKH

Crpoenue atoma

ATOMHOE AAPO

Hroro o pasaeay

6

5

15

LIOK
m.edsoo.ru/7f41c97¢
LIOK
m.edsoo.ru/7f41c97¢
LIOK
m.edsoo.ru/7f41c97¢

Bubanorexa
https:

Bubanorexa
https:

Bubanoreka
https:

Pazaea 5. DAEMEHTBI ACTPOHOMMI 11 ACTPOPI 3K

51 DAEMEHTHI ACTPOHOMUHU U . 1 bubanorexa LHOK
) acrpodpusuku https://m.edsoo.ru/7f41c97¢
Hroro mo pasaeay 7
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Paszaea 6. OBOBIIAFOITTEE ITOBTOPEHUE

6.1

O06obmarortiee

ITOBTOpPEHUE

4

Bubanoreka LHOK

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

Hroro mo pasaeay

Pesepsroe Bpems

OBIIIEE KOAMYECTBO YHACOB

I10 IMPOI'PAMME

68
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ITOYPOUHOE ITAAHMPOBAHUE

10 KAACC
Ne KoanuecTBo yacos 5 "
AEKTPOHHBIE [ POBBIE
n/u Tema ypoka Kourp. Ilpaxr.
Bcero o6pasoBareAbHBIE PECYPCHI
paGoter | pabGoThI
duszmka — HAyKa O IIPUPOAE.
1 o Vi prp 1 butamnorexa IHOK
AyJHBIE METOABL TO3HAHUSA
e https://m.edsoo.ru/ff0c32e2
OKPYKAFOIIIEro MUPA
Poas u MECTO dpusuxn B

5 dopmupoBaHIT COBpPEMEHHOI 1 bubauoreka LHOK
HAyYHOM  KAPTHHBI  MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTHIECKOM AEATEABHOCTH ATOAEH
Mexanuueckoe ABITKCHIE.

3 OTHOCHTEABHOCTD MEXAHUYIECKOTO 1 Bbutaumorexa I1IOK
asmxerus. [lepemerneHne, CKOpOCTS, https://m.edsoo.tu/ff0c3508
yCKOpeHIe

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

5 PaBHOyCcKOpeHHOE — TpAMOAMHEITHOE 1 bubauoreka LHOK
ABITKEHIE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHOE  mmapeHHe.  YCKOpeHHe 1 butanorexa IHOK
CBODOAHOTO ITAAEHUSA https://m.edsoo.ru/ff0c39¢c
Kpusoaunerinoe ABILKCHIE,

p . bubanoreka LIOK

7 ABmiKeHne MaTEpHAABHON TOYKH IIO 1

https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH N
IMpraITIT OTHOCHUTEABHOCTH
butanorexa IHOK
8 Il'aanaea.  VHeprmaAbHEIE —CHCTEMEI 1
- https://m.edsoo.ru/ff0c3be8
orcuera. Ilepssrii 3akon Herorona -
Macca  teaa. Cwumaa.  Ilpusmmn

9 B P 1 bubanorexa ITHOK
CYHepHO3NIIMA CHA. Bropoil 3akoH
yiep pu https://m.edsoo.ru/ff0c3be8
Herorona aas MaTepHaAbHON TOYKA y

10 Tperuii  3akoH  Hprotoma — Aad 1 bubanorexa LHOK
MaTePHAABHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akon BcemmpHOro tarorennsa. Cmaa

"’ 1131 1 bubanoreka [HOK
TAKECTH. epBas KOCMIYECKAS

p https://m.edsoo.ru/ff0c3d00
CKOPOCTD *

1 Cuaa yopyrocru. 3akon I'yka. Bec 1 bubanorexa LHOK
TEeAd https://m.edsoo.ru/ff0c3e18
Cnaa TpEeHUHI. Kosdpduimenr

13 Cp b 1 bubanoreka [HOK
Tperns. CHAa COIPOTUBACHHUSA IIPHU
P P P https://m.edsoo.ru/ff0c3£76
ABITKEHUU TEAA B JKUAKOCTH UAHU Ta3€
[TocrymateapHOE ®  BpaIaTeABHOE

|4 | Apwxeme aOCOAIOTHO TBEPAOTO TEAQ. 1 bubanorexa HOK
Mowment  cuabl.  [laedo  cuabL https://m.edsoo.ru/ff0c41a6
VcaoBusS paBHOBECHS TBEPAOIO TEAQ

15 HMmiryAbc  MaTepHaAbHOM — TOYKH, 1 bubanorexa LHOK

CHUCTEMBI MaTCpI/IaAI)HI)IX TOYCK.

https://m.edsoo.ru/ff0c43d6
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Mmiryabc cuABL 3aKOH COXpaHEHUSA

HMITyABCA. Peaxrusuoe ABUKCHIIC

Pabora u MOIIHOCTh CHIABL.
Kunernueckas SHEpruA bubanoreka 1TOK
16 MaTepuaAbHOR TOUkH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHECHUU KHHETHIECKOI SHEPIUU
[Morennmaspuas SHEPIHA.
Iloreurmmaapmas  sueprus TIPyTO
17 AeOPMUPOBAHHON ’ pr};;lzm. Bubanorera HOK
https://m.edsoo.ru/ff0c461a
[Torennmaapuast SHEPIrHs TEeAQ
BOAM3H ITOBEPXHOCTH 3EMAH
IMorenrnmaapmsre u
HEIMOTEHIINAAbHBIE  CHABL  CBA3b
18 pabOTBl HEHMOTCHIIMAABHBIX CHA C bubauoreka LHOK
M3MEHECHIEM MEXAaHHYECKOH SHEprun https://m.edsoo.ru/ff0c478¢
CHCTEMEI TEA. 3aKOH COXPAHCHUA
MEXaHHYIECKOH SHEPIUN
AabopartopHast pabora
«ccaepoBanme cBsA3H PaOOTHI CHABI C
19 M3MEHEHUEM Mexannqgcxoﬁ SHEPIUU bubanorexa HOK
https://m.edsoo.ru/ff0c478c
TeAa HA  IPHUMEPE  PACTHKCHHA -
|PE3MHOBOTO JKIyTa»
Kourpoabuas a00Ta 1O TeMe
20 «KI/IHSM’ZLTI/IKS.. Ap,I/IHaMI/IKa. 3aKOHBI Bubanorera HOK
https://m.edsoo.ru/ff0c4b74
COXPAHEHHUSA B MEXAHIIKE»
OcuHoBHBIE TOAOKEHUSA
21 MOAEKYASPHO-KUHETUYIECKOM TEOPHUU. bubanorexa HOK
https://m.edsoo.ru/ff0c4dc2
bpoynosckoe apmxerue. Aucdysusn *
Xapaxrep ABIDKCHUS u
» B3aUMOAEMCTBUA YACTUIL] BEIECTBA. bubanoreka 1IOK
MoaeAn CTpoeHMs rasoB, KHAKOCTCH https://m.edsoo.ru/ff0c511e
U TBEPABIX TEA
23 Macca MOAEKYA. Koamgectso bubanmorexa LIOK
BerecTBa. [locronmuas ABoraapo https://m.edsoo.ru/ff0c570e
TemrnoBoe paBHOBecue. Temireparypa
24 u eé H3MepiHHe. [IIxana TCMHSPZTYI;ID Bubanorera LIOK
Heacrs https://m.edsoo.ru/ff0c570e
Waeanpnnrii raz 8 MKT. OcnmoBrOE bubanoreka 1HOK
25 ypasuenue MKT https://m.edsoo.ru/ff0c4fde
ADCOAFOTHAs TeMIIepaTypa Kak Mepa
2% CpeAHEHl ~ KHHETUYECKOM  SHEpPIUH bubanorexa LIOK
ABIDKEHHA  MOAEKyA.  YpaBHEHHE https://m.edsoo.ru/ff0c511e
Menaeaeesa-Kaanerpona
bubanorexa LTOK
27 3akoH AaabTOHA. ['a30BBIE 3aKOHBI
https://m.edsoo.ru/ff0c5952
AaboparopHas abora
28 «I/IccfeAOII;aHI/Ie 3ABUCUMOCTH Ijvlemy Bubauorera LIOK

ImapamMeTrpamu CcocroaHud

https://m.edsoo.ru/ff0c5952

26



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
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

PAa3PEKEHHOTO Ia32»

I/I3OHpOHCCCbI B MACAABPHOM Ia3€ U UX

Bubauoreka 1HOK

29 rpadHIecKoe IPEACTABACHHE https://m.edsoo.ru/ff0c570e
Buyrpennss SHEprus
TEPMOAMHAMUYECKOM — CHCTEMBl U

30 cnocoOwl €€ m3MeHeHud. KoAnmdecTso bubanoreka HOK
TenAoTel  u paborta.  Bmyrpenmss https://m.edsoo.ru/ff0c5952
SHEPIUA OAHOATOMHOIO HACAABHOIO
rasa

31 Buasr Temaomepeaasn Bubanorera HOK

https://m.edsoo.ru/ff0c5¢36
VaeAbHAS TEITAOEMKOCTD BEIIECTBA.

3 Koanugecrso TEAOTHI pu Bbubanorexa 1IOK
TEIAOIIEpeAade. AanabarHbIit https://m.edsoo.ru/ff0c5¢36
poriecc

33 [TepBsIit 3aKOH TEPMOAMHAMHIKH U €TO bubanorexa LOK
IIPUMEHEHHE K H30IIPOIIeccam https://m.edsoo.ru/ffOc5efc
HeobGparumoctp IIPOIIECCOB B

34 npmp(l;e. BTopcI))ﬁ ' 3aKOH bubanorera HOK

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

35 [puranmm — AcfictBHA | KITA Bbubauoreka LHOK
TEAOBOM MAITIMHBL https://m.edsoo.ru/ff0c600a

butoamorexka LIOK

36 Humea Kapro ar ero KITA https://m.edsoo.ru/ff0c6938

37 DKOAOTHYIECKHE IIPOOAEMBI butoamoreka LIOK
TEIIAOIHEPIETUKI https://m.edsoo.ru/ff0c6938

38 O6obmaroruii ypox «MoAekyAapHan bubauoreka HOK
usnra. OCHOBBI TEPMOANHAMUKID) https://m.edsoo.ru/ff0c6938
KouTpoabmas a00Ta MmO  TeMe

39 <<MOAIZKYAHpHa.H pcpI/ISI/IKa. OcHoBBI bubanorera HOK

https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMIUKID *

40 [TapoobpasoBaHme U KOHAEHCALHAL. bubanorexa LOK
Vcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AbcoarorHas  wu OTHOCUTEABHASA

41 BAQKHOCTb BO3AyXa. HacelrmenHsnii bubanorexa HOK

https://m.edsoo.ru/ff0c64d8
map
Tsépaoe Tero. Kpucraanmdgeckne u
amopdupie  Teaa.  AHmM3OTpOIHA
42 CBOI‘/'FI)CCEB KPHCTAAAOB. >K}:/IAKI/I€ Bubanorexa HOK
https://m.edsoo.ru/ff0c65£0
KPHCTAAABL. CoBpemenHbIE "
MATEPHAABL
ITAaBAeHmE u KPUCTAAAU3ATTHS.
43 VaeAbHas TCHAOTap HAaBAezI/IH. bubanorexa HOK
https://m.edsoo.ru/ff0c6708
CybAnmarius -

44 VpaBHEHIE TEIAOBOIO OasaHca bubanorera HOK

https://m.edsoo.ru/ff0c6820

45 DAEKTpH3AIUA TEA. DACKTPHUICCKUI bubaunorexa LHOK
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3apsA.  ABa  BHAA  DACKTPHYCCKHX

https://m.edsoo.ru/ffOc6bec

3aPAAOB
ITpoBoaHMKH AUSAEKTPUKA u
46 p ’ 3 p Bubanorexa LIOK
HOAVIIPOBOAHUKH. 3aKOH COXPaHEHUS
yip p https://m.edsoo.ru/ffOc6bec
9AEKTPHYECKOTO 3aPAAA
BsanmoaelictBue  3apAAoB.  3akoH
. p . bubanoreka [HOK
47 Kyaoma. TodedHsrii 3ACKTpHUYECKUI
https://m.edsoo.ru/ff0c6ees
3apAA
HampsoxéarocTs IAEKTPUIECKOTO

48 TIOASL. [lpranpm  cymeprosunum Bbubaumorexa IIOK
SAEKTPHYECKHX  IOAeH.  AuHHH https://m.edsoo.ru/ff0c6df2
HAIPHKEHHOCTH
Pabota CcHA  2AEKTPOCTATHUYECKOTO

P butaunorexa IHOK

49 ITOAS. ITorenmuaa. Pasnocte

https://m.edsoo.ru/ff0c6£00
IIOTEHITHAAOB
ITPOBOAHUMKH U AMIAEKTPHUKH B

50 p b bubanoreka 1TOK

3AEKTPOCTATHIECKOM IIOAE.
P https://m.edsoo.ru/ff0c7018
AmoAeKTprYecKas IPOHUIIACMOCTD g
51 5 . K butanorexa IHOK
AEKTPOEMKOCTD. KOHAEHCATO
P P https://m.edsoo.ru/ff0c7126
DAEKTPOEMKOCTD IIAOCKOTO

5 P 5 bubanoreka 1HOK

KOHAEHCATOPA. DHEPIHUA 3aPHKEHHOTO
P p p https://m.edsoo.ru/ff0c72c0
KOHACHCATOPA

53 Aaboparopras pabora "Vsmepenmue 1 bubanorexa LIOK
3AEKTPOEMKOCTH KOHACHCATOPA' https://m.edsoo.ru/ff0c7018
INpramumn AelicTBHA W IIpUMEHEHME
KOHAEHCATOPOB KOIIIPOBAABHOIO

54 poP, . p Bubanorexa LIOK
armapara CTPYIIHOIO  IIPUHTEPA.

para, pyH p p https://m.edsoo.ru/ff0c7018
DACKTPOCTATHYICCKASL 3AIIUTA.
3a3eMAEHHE IACKTPOIIPUOOPOB
DACKTpUYECKUI TOK, YCAOBHS €rO
CYIIEeCTBOBAaHMUA. |lOCTOAHHBII TOK.
Y butamoreka LIOK
55 Cuaa TOKA. Hanpsmxenmne.
https://m.edsoo.ru/ff0c72c0
ConporuBaenue. 3akon Oma  AAf
YYACTKA LICITH
[TocaeaoBaTeABHOE, — ITAPAAACABHOC,
CMEIIIaHHOE COEAMHEHHE

56 Aab : 0.5 butamorexa 1HOK
IIPOBOAHHUKOB. /\abopaTtopHaa paboTa .

P parop p https://m.edsoo.ru/ff0c74£0
«/I3yueHne CMEIIAHHOTO COEAMHEHHS *
Pe3uCTOpOB»

57 PaGora 1 MOIIHOCTB 3AEKTPUYIECKOTO butaumorexa 1IOK
ToKa. 3akoH AmoyAasa-AeHIa https://m.edsoo.ru/ff0c7838
3akor Oma AAS TIOAHOH (3aMKHYTOIR)

SAGKTPUYECKOM  uerm.  Koporkoe
p p bubanoreka 1HOK
58 samelkanne. AaboparopHas paboTa 0.5

«Mamepenne DAC ucroynmka Toka u

€ro BHYTPEHHETO COIIPOTUBACHUA

https://m.edsoo.ru/ff0c7ae0
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DAEKTpOHHAL IIPOBOAUMOCTb

59 TBEPABIX ~ METAAAOB.  3aBHCHMOCTD 1 Bbubanoreka [TOK
COIPOTUBACHHS METAAAOB oT https://m.edsoo.ru/ff0c82ba
Temirepatypsl. CBEpXIIPOBOAUMOCTD

60 DACKTPHUIECKHIT TOK B  BaKyyMe. 1 bubamorexa LIOK
CBOIICTBA 9ACKTPOHHBIX IIyIKOB https://m.edsoo.ru/ff0c86fc
[ToaympoBoAHHEH, UX COOCTBEHHAA U

61 IIprUMecHas TPOBOAUMOCTh. CBOHCTBA 1 bubaunoreka HOK
p—1-IIepPEXOAR. https://m.edsoo.ru/ff0c84ae
[MoAyIIpOBOAHHUKOBBIE TPHOOPEL
DACKTPUYECKHI TOK B PACTBOPAX M

@ pacmaaBax 3AEKTPOAHTOB. 1 bubauoreka LOK
DAECKTPOAUTHYECKAA  AHMCCOLIHALIUAL. https://m.edsoo.ru/ff0c82ba
DACKTPOAN3
DAEGKTpUYECKHIT ~ TOK B TIa3ax.

63 CaMOCTOSTE AbHBII u 1 butanorexa IHOK
HECAMOCTOSTEABHBII paspsa. https://m.edsoo.ru/ff0c84ac
Moanwus. [Taazma
Daexrpugeckue IIpUOOPHI u

64 YyCIpO¥iCTBA M WX IPaKTHYIECKOE 1 bubanorexa LHOK
npumererne.  [lpaBmaa  TexHHKH https://m.edsoo.ru/ff0c86fc
Oesorracaocru

65 O06o06marorui YPOK 1 bubanorexa LHOK
«DAEKTPOANHAMHIKA» https://m.edsoo.ru/ff0c88be
KomrtpoapHas  pabora 1o  Tteme

66 «DAEKTPOCTATHKA. TTocrosaubt 1 1 butanorexa IHOK
SAeKTpHUeCKHH  TOK.  Tokum B https://m.edsoo.ru/ff0c8a8a
PA3AMYHBIX CPEAAX»

7 Peseppubrii  ypok.  Kownrtpoawrmas 1 1 bubanorexa LIOK
pabora 1o Teme "DAaekrposuHaMuKa https://m.edsoo.ru/ff0c8c56

68 Pesepsubiii  ypok.  O0oOmmaroruit 1 bubaunoreka LIOK
ypok o temam 10 kaacca https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOAMYECTBO YACOB I10 68 4
I[TPOI'PAMME
11 KAACC
K OAMECTRO TACOR DaexrpoHHbIE HUPPOBEIE
Ne o0pasoBaTeAbHBIE PECYPCHI
Tema ypoka
n/o Beero Kownrp. IMpaxkr.
paboTsr paboTel
ITocrossHHbIE MATHUTHI M UX
B3AHUMOACUCTBHE.

1 Marunraoe moae. Bexrop 1 bubanorexa LHOK
MATHUTHOM HMHAYKITHL https://m.edsoo.ru/ff0c9778
Avaun MATHHUTHONR
MHAYKITIH

2 Marauraoe IIOAE 1 butamorexa LHOK
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IIPOBOAHHKA € TOKOM. OIIbIT
Opcreaa.  Bzammoaeticrsre
IIPOBOAHHKOB € TOKOM

Aaboparopuas pabora

«3yaenne MarHUTHOI'O

ITOAS KaTYyIIKH C TOKOM»

https://m.edsoo.ru/ff0c98fe

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

AelicTBe MATHHUTHOIO IIOAA
HAa IIPOBOAHHK C TOKOM.
Cuaa Awmrzepa.
Aaboparopaas pabora
«MccaepoBanme — AeHCTBUSA
HOCTOSHHOIO MATHHTA Ha

PaMKy C TOKOM»

AeiicTBE MATHUTHOIO ITOAS
Ha ABIDKYIIIYEOCS
sapmxeHHyro dacruiry. Cuaa
Aopenma.  PabGora  cuab
Aopenriia
DAEKTPOMATHHTHAA
nuAyknua.  ITotok BekTopa
MarHuTHON HHAYKIH. DAC
MHAYKIIHH. 3akon
JAEKTPOMATHUTHOMN
naAykia Papases
Aaboparopaas pabota
«HccaepoBanme ABACHUSA
3AEKTPOMATHUTHOM

HHAYKITAID

butaunorexa HOK
https://m.edsoo.ru/ff0c9acO

butamnorexa [HOK
https://m.edsoo.ru/ff0c9df4

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

bubanoreka LHOK
https://m.edsoo.ru/ff0cal 50

WuayktnsHOCTL.  SIBACHME
CAMOMHAYKITHH. OAC
CAMOHMHAYKITUH. DHeprus
MArHUTHOTO ITOAfA KaTYIIKU
C TOKOM. DAEKTPOMArHUTHOE

IIOAC

Texuudeckue ycTpoucrBa u
nx [IPHUMEHCHHE!
ITOCTOSHHBIE MATHHTEL,
3ACKTPOMATHHTEL,
3AEKTPOABUTATEAD,
YCKOPUTEAH 3AECMEHTAPHBIX
YACTHII, HHAYKITHOHHAA

IICYb

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

butanorexa HOK
https://m.edsoo.ru/ff0ca600

10

11

Ob6o0rmaroruit YPOK
«MarunTHOE moAe.
DAEKTPOMATHHTHASL
HMHAYKIIHD

Kourpoapnaa pabora 1o
Teme «MarauTHOE TIOAE.
DAEKTpOMATHHTHASA

Bubanoreka IHOK
https://m.edsoo.ru/ff0cab82

bubaumoreka LIOK
https://m.edsoo.ru/ft0cad58
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HTHAYKITSD)

12

CBODOAHBIE MEXAHIYECKHE
KoAeOanwuA. l'apmonmaeckue
KOACOQHHA. VpasaeHnne
TrAPMOHIYECKAX KOACOAHUI.

ITpesparrienue saEprun

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

13

AaboparopHas pabora
«ccaeaoBanne

3aBHCHUMOCTH IIEPHOAR
MaABIX KOAeOAHHUIT Ipy3a Ha
HATH OT AAHHBl HUTH U

MACCHI IPy32»

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

14

KoaebareapHsrit KOHTYP.
CBoOOAHBIE
SAEKTPOMATHUTHBIE
KOAEODAHUS B  HMAEAABHOM
KOAEDATEABHOM KOHTYyPE.
Amnasorus MEKAY
MEXaHUYECKIMU u
9ACKTPOMATHUTHBIMU

KOAE€OAHIAMU

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

15

®opmyaa Tomcona. 3akon
COXpAHEHHUS  JHEPIHH B

HNACAABHOM KOAEDATEABHOM

KOHTYpE

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

16

IIpeacraBAcHmE o
32TYXAIOIUX  KOACOAHUAX.
Brrayxaenmee
MEXaHIYECKHe  KOAEOAHUA.
Pesomanc.  BumayxaerHbIe
5AEKTPOMATHUTHBIE

KOA€OAHUA

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

17

18

19

ITepemenmnrit TOK.
CrHyconmAaABHBII
EPEMEHHBII TOK.
Mormnocrs IIEPEMEHHOTO
TOKA. AMITAUTYAHOE u
ACHCTBYFOITICE 3HAYECHUE
CHABI TOKA U HAIIPKEHHA
Tparcdopmarop.
[IpousBoacTBO, IEpeaada u
norpebAcHIE
SACKTPUYIECKOMN SHEPrun

Verpotictso u
MPAKTUYECKOE IIPHMCHEHHE
SAEKTPHIECKOIO 3BOHKA,
reHeparopa  IIEPEMEHHOTIO
TOKA, AVIHUH

SAEKTPOIIEPEAIT

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

butanorexa HOK
https://m.edsoo.ru/ff0cbd34

bubanorexa [HOK
https://m.edsoo.ru/ff0cc324
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DKOAOIMYECKHE PHCKH IIPH
IIPOHU3BOACTBE

saekTposHeprun. KyawpTypa

butamnorexa HOK

20 HUCIIOAB30BAHUA https://m.edsoo.ru/ff0cc324
SAEKTPOIHEPTHH B
TTOBCEAHEBHOM JKU3HU
Mexannueckne BOAHBI,

YCAOBHA PaCIPOCTPAHCHUA.

1 [epmoa. Ckopocrtb bubauoreka LHOK
PACIIPOCTPAHEHUSI U AAHHA https://m.edsoo.ru/ff0cca54
BOoAHBL  [lomepeunsle u
IIPOAOABHBIE BOAHBI
3BYK. CkopocTb  3BYyKa.

22 rp}(I)KMKOCTb I3)13ym. BbIC}:)Ta bubanorera HOK
rora. TenGp spyxa https://m.edsoo.ru/ff0cccOc
DAEKTPOMATHUTHBIE BOAHE,

3 UX CBOMCTBA M CKOPOCTB. butanorexa HOK
[[lkara 9AECKTPOMATHHTHBIX https://m.edsoo.ru/ff0ccfe0
BOAH
[IpHHIAIIEL PAAHOCBA3H U

o4 TEAEBUAECHUA. Paszsurue butanorexa HOK
CPeACTB CBSI3H. https://m.edsoo.ru/ffOccfe0
Paamoaokarius

’5 KonrtpoapHas pabora butanorexa HOK
«KoaebGauns 1 BOAHBD https://m.edsoo.ru/ff0cc6f8
IMpamoauneitHOE

ACIIPOCTPAHEHUE CBETA B

26 EAHOE;OA}E)OEI cpeae. Butanorera HOK
T OMeTHEL HCTOMEMK CBera, https://m.edsoo.ru/ff0cd350
Ayd cBera
OrpakeHue cBeTa. 3aKOHEL

7 OTPAKCHHSA CBETA. bubanorexa LHOK
[Mocrpoenne nsobpaxeHnit https://m.edsoo.ru/ff0cd4e0
B IIAOCKOM 3€pKaAc
[Tperomaenne CBeETA.

IToamoe BHYTPEHHEE
28 OTpaKEHHE. Hpe};Tgbube/i bubanorera HOK
https://m.edsoo.ru/ff0cd7f6
YIOA IIOAHOIO BHYTPCHHEIO "
OTpaKCHUA
AaGoparopuas 20012
29 <<H3M§peHie HOKaiaTCAH Bubanorera HOK
https://m.edsoo.ru/ff0cd67a
IIPCAOMACHIIS CTCKADY
Annzer IToctpoenme

30 H300paKEHUH B AHH3C. butaumorexa LHOK
dopmyAaa TOHKOH AHH3BL https://m.edsoo.ru/ff0cddle
VBeAnvueHnmne AMH3BI

31 AaboparopHas pabora bubanorexa LHOK
«ccaepoBanme CBOIICTB https://m.edsoo.ru/ff0cddle
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M300PAKCHIH B AHH3aX»

Awncrepcus csera. CAOKHBIHA
cocraB Geaoro ceera. Llser.

butamorexa [HOK

32 Aabopatopras pabora https://m.edsoo.ru/ff0cddle
«Habaroaerume  Ancrepcnm
CBETA»

Nurepdepenrius CBETA.
33 Au (b]fi)uiﬂ " cBeTa. bubanorexa HOK
. https://m.edsoo.ru/ffOced22
Audpakiunonnas permérka -

34 ITonepedyHOoCTh  CBETOBBIX bubauoreka LHOK
BoAH. [ToAspusanius cera https://m.edsoo.ru/ff0cf02¢
Onrnveckne nOpUOOPHL U

35 yCTpoIicTBa M ;)CAOBI:ISI ux Bubanorera HOK

https://m.edsoo.ru/ff0cf02e
6e3011aCHOTO IIPUMEHCHUA
I'paHnmer  IpHMEHHMOCTH

36 KAACCHUYIECKOIL MEXAHUKH. bubanoreka [HOK
IMocryaarsr  crenmaAbpHON https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCHUTEABHOCTH
OTHOCHUTEABHOCTH

37 OAHOBPEMEHHOCTH. bubaunoreka LTOK
3amMeAAeHHE  BpeMEHH U https://m.edsoo.ru/ff0cfa42
COKPAIILICHIE AAHHBI
Dueprus u HAMITYABC

38 PEAATHBHCTCKON  YaCTHIIEL butanorexa HOK
CBA3p MaccChl C 9HEPruer u https://m.edsoo.ru/ff0cfc68
HIMIIYABCOM. DHEPTHA IOKOA
KonrtpoapHas pabora

39 «Omrruxa. OcHOBBHI bubanoreka IHOK
CHEITHAABHOMN Teopun https://m.edsoo.ru/ff0cf6£0
OTHOCUTEABHOCTID

40 ®otonnr. Popmyaa ITaanka. bubaumoreka LIOK
DHeprus ¥ UMIyAbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCACAOBAHHE

41 q)OTE:aq)@eKTa. OHABITbI A. bubanorera HOK

https://m.edsoo.ru/ffOcffc4
I'. Croaerosa -
3akoHsl dorospdexra.

42 VpaBaeHne DHHIITEHA AAM bubanorexa LHOK
doroadpdekra.  «Kpacnas https://m.edsoo.ru/ff0d015e
rparunay poroaddexra

aBaeume cera. Ombrrer 11,
43 ﬁ AebeaeBa. Xumudeckoe bubanorexa HOK
. https://m.edsoo.ru/ff0d04a6
AEHCTBUE CBETA
TexHMYeckne yCTpOUCTBA H
MPAKTUYIECKOE ITPUMEHEHIE:
44 (pPOTosAeMGHT q]);)OTOAaT‘II/IK Butanorera LOK
’ ’ https://m.edsoo.ru/ff0d04a6
COAHEYHAA Harapes, -
CBETOAMOA
45 Permmenne 3apauy mo  Teme bubaunoreka LHOK
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«DAEMEHTHL KBAHTOBOM

OITTHUKID

https://m.edsoo.ru/ff0d0302

46

Moaear aroma Tomcowna.
Omsbrter  Pesepdopaa 1o
PACCESHIIO o-YACTHUIL

HAaHeTapHaH MOACADB aTOMA

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

47

IMocryaater bopa

butamnorexa [HOK
https://m.edsoo.ru/ff0dOafa

48

WzaygeHne m IoraoIrneHue
doroHOB mpn  Imepexoac
aToMa C OAHOIO YPOBHA
SHEPTHH Ha APYroil. Buasr

CIIEKTPOB

bubanoreka [HOK
https://m.edsoo.ru/ff0dOafa

49

50

51

BoAHOBBIE CBOMCTBA YaCTHIIL.
Boamst A€ bpoiias.
KoprmyckyaspHO-BOAHOBOI
ayaamsm.  CrHoHTaHHOE U
BBIHY/KACHHOC H3AYYICHIC
OTkprITHE
PaAroakTHBHOCTH.  OTIBITH
Pesepdopaa o
OIIPEACACHHIO COCTaBa
PAAHOAKTUBHOIO H3AYICHUA
CsotictBa  aabda-, Oera-,
raMMa-nsAydeHus. Bawmsmme
PAAHOAKTUBHOCTH Ha KUBBIE

Opf AHM3MBbI

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

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

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

52

53

54

OTxprITHE ITPOTOHA u
HEHTPOHA. Wzororer
Anba-pacmaa.

DAEKTPOHHBIH u
IIO3UTPOHHBIA OeTa-pacIiaa.

I'amma-us3 AYICHHUC

DHeprus CBA3M HYKAOHOB B
AApe.  Slaepmble  peakium.
SaepHbII peakTop.
[TpoOaembl,  II€PCIEKTHBEL,
SKOAOTHUYECKHE ACTIEKTHI

AACPHOM SHEPIETUKHI

DAeMeHTApHBIE YACTHUIIBL.
OTkprITHE ITO3UTPOHA.
MeToABl  HAOAIOAEHHA ©
PETHCTPAITHH SACMEHTAPHBIX
gactur.  Kpyraemi  croa
«DyHAAMEHTAABHBIE

B3ammMoaAencTBus. EAumHCTBO
dusuaeckoit KAPTHHBI

MI/Ip a»

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

butamorexa HOK
https://m.edsoo.ru/ff0d1356

bubaunoreka LIOK
https://m.edsoo.ru/ff0d0e38
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55

Dramsr pasBuTHA
actpoHOoMuM. [ IprkaasrOE 11
MHPOBO33PEHIECKOE

3HAYCHHE ACTPOHOMHM. Bra
3B€3aHOrO Heba. CosBesaus,
APKHE 3BE3ABI, IIAAHETHI, HX
BHAUMOE ABWKCHUE,

CoAHeYHAsA cECTEMA

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

56

57

58

59

CoAmnrte. CoAHeuHas
AKTUBHOCTD. Hcrounux

sueprun CoAHIA U 3BE3A

3BE3ABI, ux OCHOBHBIE
XaPaKTEPHUCTHKH. 3BE3ABI
TAABHON
OCAEAOBATEABHOCTH.
Buyrpennee crpoenue
3BE3A. Cospemennsre
IIPEACTABACHUA o
IIPOUCXOKACHHH u

spoArorruu COAHITA U 3BE3A

Maeunsrit [lyre — mHamma
Tl'anaxkTuka. IloAoxenuwe wu
ABHMKEHUE Coanina B
I"anakruxe. I'anakTuxm.
Uépuble ABIPH B AAPAX
TAAAKTUK

Bceaennas. Pasberanne
raAaKTUK. Teopus
Boasmroro B3pHIBA.
Peanxrosoe H3AyYEHUE.
MerarasakTuka

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

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

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

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

60

Heperennsie IIPOOAEMEI

ACTPOHOMMUH

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

61

62

KonTtpoasHas pabora
«DAEMEHTB ACTPOHOMHH U

aCTpOPU3HKID

Obo06rmmarormuii ypok. Poaw
UK U ACTPOHOMUU B
9KOHOMUYECKOM,
TEXHOAOTHIECKOM,
COITMAABHOM ¥ STUYECKOM
cpepax ACATEABHOCTH
YEAOBEKA

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

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

63

O6obmaroruit ypox. Poab
u  Mecro  pUSHKH U
ACTPOHOMHUU B
COBPEMEHHOM HAYYIHOI

KapTHUHC MHUPaA

bubanorexa [HOK
https://m.edsoo.ru/ff0d0e38
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64

Obo0imaroruii ypok. Poap
dusugeckoii  Teopuum B
dopmupoBaHIT

IIPEACTABACHHHI o

q)HSH‘IeCKOI:I KapTI/IHC MI/Ipa

Bubanorexa IIOK
https://m.edsoo.ru/ff0d1784

65

66

Obo0rmarormmit YPOK.
Mecro dpusuaeckoi
KAPTHHB MHpa B OOIIeM
PAAY COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
IPEACTABACHUIM O IIPUPOAE
Pesepsabrit VPOK.
MaruuraOe TIOAE.
DAEKTPOMATHHTHASL

THAYKITHS

Bubanorexa IIOK
https://m.edsoo.ru/ff0d1784

bubanorexa [TOK
https://m.edsoo.ru/ff0d1784

67

68

Pesepsrrrit  ypok. Omnrmxa.
OcHOBHI CIIeIITAABHON

TCOPUH OTHOCHUTCABPHOCTH

Pesepsrrrit ypok. KsanTosas
dusuxa. DAEMEHTHI
ACTPOHOMUU u

acTpOU3HKU

bubanoreka LIOK
https://m.edsoo.ru/ff0d1784

bubanoreka LHOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOAMMYECTBO YACOB
I1O IMPOI'PAMME

68
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YUYEBHO-METOANMYECKOE OBECITEUEHHUE OBPA3OBATEABHOTI'O
ITPOLIECCA
OBA3ATEABHDBIE YUEBHBIE MATEPHAADBI AASI YAEHHKA
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. VaeOuux I'fI. Msaxumres, b.b. byxosiies, B.M. Hapyrun «Pusuka 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. Pusnka. 10-11 kaaccer. 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 1O 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.archive.org/web/20191121151247 /http:/ /fcior.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 pusuxe 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. Arnmann dusuaeckux o0bekToB. — Pesxnm aoctyma: http://physics.nad.ru/

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