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ITOACHUTEADBHASA 3ATIMCKA

IIporpamma 1o cdusnke Ha ypOBHE CPEAHEIO OOIIEro OOpa3oBaHUA pa3pabOTaHA HA OCHOBE
IIOAOKCHHH M TPEOOBAHUI K PE3yABTATAM OCBOCHHSA OCHOBHOH OOPa3OBATEABHOM IIPOIPAMMBI,
npeacraBaeHHBIX B PI'OC COO, a Takxke ¢ yuérom QeaeparbHOR paboUeil IPOrpaMmbl
Bocrimranua n KoHmenmuu mperoAaBaHus ydeOHOro mpeamera «Pusumka» B 00OpasoBaTEABHBIX
opraumsaruax Poccuiickoit Peaeparinnm, peaAu3yIOMNUX OCHOBHBIE OOPa30BATEABHBIE IIPOIPAMMEL.

[Iporpamma 110 (pusHKe OIPEAEAAET 0OAZATEABHOE IIPEAMETHOE COACP/KAHHE, YCTAHABAUBAET
PEKOMEHAYEMYIO ITOCACAOBATEABHOCTD M3YYEHHA TEM H PAa3ACAOB YUEOHOTO IIPEAMETA C YIETOM
MEKITPEAMETHBIX W BHYTPHIIPEAMETHBEIX CBfI3€H, AOIMKH Y94eOHOIO IIPOIECCA, BO3PACTHBIX
ocobeHHOCTEH OOywarornmxca. [Iporpamma 1o dpusmke Aa€T IIPEACTABACHHE O IIEASX, COACPKAHUIH,
oOImIeli crpaternu OOyYeHHA, BOCIUTAHUA M Pa3BUTHA OOYYAIOIIUXCA CPEACTBAMU YIE€OHOTrO
IOpeAMETA «DPusuka» HA yrAy6AéHHOM YPOBHE.

Wsyuenme kypca pusmkn YrAyOAEHHOrO YpOBHA ITO3BOAET PEAAH30BATH  3aAQYUN
IPO(PECCHOHAABHON OPHEHTALINM, HAIIPABACHO HA CO3AAHHE YCAOBHH AAfl IPOSABACHHSA CBOUX
HMHTEAACKTYAABHBIX U TBOPYECKUX CIOCOOHOCTEH KAKABIM OOYYAIOIINMCSHA, KOTOPBIE HEOOXOAMMEL
AASl  IIPOAOAKEHHA OOpa30oBaHUA B OPraHU3AIMAX IIPOMECCHOHAABHOIO OOpPa3OBaHUA IIO
pa3AH‘IHbIM Cl)I/I3I/IKO-TCXHI/I‘ICCKI/IM nu I/IH)KCHCPHBIM CIICITIAABHOCTAM.

B mporpamme 110 (prsmke OIMPEACASIOTCA ITAAHUPYEMBIE PE3YABTATEL OCBOCHIUSA Kypca (PU3HKH
Ha YPOBHE CPEAHErO OOINEro OOPA30BAHUA: AMYIHOCTHBIE, METAIIPEAMETHBIE, IIPEAMETHBIC (Ha
yrAyOA€HHOM ypoBHE). Haydmo-meTropoAOrmueckol OCHOBONM AAfA Pa3pabOTKH TpeOOBAHUI K
AMYHOCTHBIM, METAaIIPEAMETHBIM M IIPEAMETHBIM PE3yABTATAM OOYYarOIIHUXCSA, OCBOHBIINX
IporpamMMy 1o (OU3HMKE Ha YPOBHE CPEAHEro OOINero oOpa3soBaHHA Ha YrAYOAEHHOM YPOBHE,
ABASICTCA CHCTEMHO-AEATEABHOCTHBIH ITOAXOA.

ITporpamma 110 (prU3HKE BKAIOYACT:

IIAAHIPYEMBIE PE3YABTATHI OCBOCHUSA Kypca (PH3UKH Ha YTAYOAEHHOM YPOBHE, B TOM YHCAE
IIPEAMETHBIE PE3YABTATEL IO TOAAM OOYICHIS;

coAepiKaHne yaeOHOro npeamera « Pusuka» o roaaMm OOy9eHHU .

[Iporpamma 1o pmsmke HMeEET IIPUMEPHBIA XapakTep N MOKET OBITH HCIIOAB30BAHA
VIHTEAAMI (PU3UKH AAS COCTABACHHA CBOUX PAOOYHX IIPOIPAMM.

[Tporpamma o pusHKe HEe CKOBBIBACT TBOPYCCKYIO HHHUITHATUBY YINTCACH U IIPEAOCTABASACT
BO3MOKHOCTH AAfl PEAAUBAIIHMH PASANYIHBIX METOAHMYCCKAX IIOAXOAOB K IIPEIIOAABAHUIO (PU3HKH HA
YIAYOAEHHOM YPOBHE IIPH YCAOBHH COXPAHEHHA 00A3QTEABHON YaCTU COAEPKAHUA Kypca.

Pu3nka Kak HayKa O HanOOAee OOINMX 3aKOHAX IIPHPOABI, BBICTYIAsA B KA4ECTBE YICOHOTO
IIPEAMETA B IIIKOAE, BHOCHT CYIIECTBCHHBIH BKAAA B CHCTEMY 3HAHUIN OO OKPY/KAIOIIEM MHpE.
I IKOABHBIN KypC PU3HKH — CHCTEMOOOPA3YFOIIIHI AAfl €CTECTBEHHO-HAYIHBIX YICOHBIX IIPEAMETOB,
ITOCKOABKY (DHU3MYECKHE 3aKOHBI AEKAT B OCHOBE IIPOIIECCOB H ABACHUII, HM3yIa€MbIX XHMUEH,
ouoAorueii, pusmgeckoi reorpadueii u actponomuei. Vcroapsopanne U aKTUBHOE IIPUMEHCHIE
pHU3HYECKUX 3HAHUNA OIPEACAHAO XapaKkTep M OYpHOE PasBUTHE Pa3HOOOPA3HBIX TEXHOAOIMH B
cpepe sHEPreTHKH, TPAHCIOPTA, OCBOECHUA KOCMOCA, IIOAYICHHA HOBBIX MATEPHAAOB C 3aAAHHBIMU
cporicTBamu. Msyuerne (pu3nkn BHOCHT OCHOBHOH BKAQA B (DOPMHPOBAHIE €CTECTBEHHO-HAYYIHOM
KAPTHHBI MUPa OOyYaroIerocd, B (pOpPMHPOBAHIE YMEHHH IPUMEHATh HAYYHBI METOA IIO3HAHIA
IIPU BBITOAHECHUN UMH YIEOHBIX HCCACAOBAHHH.

B ocnoBy kypca ¢dmsukm Ha ypOBHE CPEAHETO OOIIEro OOPA3OBAHUA ITOAOKEH PAA HACH,

KOTOPBIC MOXKHO PaCCMATPHUBATDH KaK IIPHHITUIIBI €TO ITIOCTPOCHUA.



Hpea neaocrHocTr. B cootBercTBun € HEH KypeC ABASAETCA AOTHYECKH 3aBEPIIEHHBIM, OH
COACP/KHT MATEPHAA U3 BCEX Pa3ACAOB (DH3HKH, BKAIOYAET KAK BOIIPOCHI KAACCHYECKOH, TaK U
COBPEMEHHON (DU3HKH.

Haes remepasusanmu. B cootBeTcTBIN C HEll MatepuaA Kypca OU3HKH OObEAHHEH BOKPYT
dusnuecknx teopuit. Beaymmm B Kypce sBAsieTca POPMHPOBAHUE ITPEACTABACHHH O CTPYKTYPHBIX
YVPOBHAX MaTEPHH, BEILIECTBE U ITOAC.

Hrea rymannrapusanqun. EE peaAusarus IIPEAITIOAAraeT HCIIOAB30BAHHUE TYMAHUTAPHOIO
ITOTEHIINaAd (DU3MYIECKOH HAYKH, OCMBICACHIE CBA3H Pa3BUTHA (DU3HKM C PasBHTHEM OOIIECTBA, a
TaKKE C MEPOBO33PEHYECKIMU, HPABCTBEHHBIMH H 9KOAOTMYECKUMHU IIPOOAEMAMH.

Hresa npuraasaord HanpaieHHOCTH. Kypc dus3ukn yTAyOAEHHOIO YPOBHS IIPEAIIOAATACT
3HAKOMCTBO C INHPOKHM KPYIOM TEXHHYECKHX U TEXHOAOTMYECCKHX IIPUAOKEHHUI H3YICHHBIX
TEOPHII H 3aKOHOB. Ilpum 9TOM paccMaTpUBAIOTCA Ha YPOBHE OOINMUX IIPEACTABACHHN U
COBPEMEHHBIEC TEXHUYECKUE YCTPOUCTBA, X TEXHOAOTHH.

Haea 5KoAOrH3aLHH pPEAAU3YCTCS IIOCPEACTBOM BBEACHHSA JACMCHTOB COACPI/KAHMI,
ITOCBAIIEHHBIX 3KOAOTMYECKUM IIPOOAEMAM COBPEMEHHOCTH, KOTOPBIC CBSI3AHBI C Pa3sBHTHEM
TEXHHUKA M TEXHOAOTHH, a TAKKe OOCYKACHHA IIPOOAEM PAIIMOHAABHOIO IIPHPOAOIIOAB3OBAHUA U
SKOAOTHYECKOU DE30IMACHOCTH.

OcBoeHne COAEpKAHHUA IIPOTPAMMEL IO (PU3UKE AOAKHO OBITh IIOCTPOEHO Ha IIPHUHIIMIIAX
CHCTEMHO-AEATEABHOCTHOTO IOAXOAA. AAA (DH3UKH PEAAM3AlNA 3TUX IPUHIIAIIOB OAa3HpyeTcd Ha
HCIIOAB30BAHUN CAMOCTOSITEABHOTO 3KCIEPHUMEHTa KaK IIOCTOSHHO AEHCTByromero dakropa
yaeOHOrO 1mporecca. AAf yTAYOAEHHOTO YPOBHA — 3TO CHCTEMa CAMOCTOSTEABHOTO YYICHIYECKOTO
5KCIEPUMEHTA, BKAFOYAOINErO (DPOHTAABHBIC VUECHHYECKHE OIIBITHl IIPH  HM3YYEHHH HOBOIO
MatepraAa, AaOOpaTOpHBIE PabOTHl U PaOOTHI HpPaKTUKyMa. [Ipm 5TOM BO3MOKHBEI ABa CIIOCODA
peaAmsanuy (PU3MYECKOTO IIPAKTUKYMa. B IIepBOM CAyYae IIPAKTHKYM IPOBOAHUTCH AMOO B KOHIIE
10 m 11 xaaccoB, AHOO ITOCAE IIEPBOIO M BTOPOIO ITOAYTOAHMIT B KaKAOM U3 3THX KAaccoB. Bropoit
cnocod — 910 HmHTErpanud padOT IPAKTUKYMa B CHCTEMY AaOOpPATOPHBIX pabOT, KOTOPHIE
IIPOBOAATCA B IIporecce m3ydeHus paspeAa (temer). Ilpm stom moaA paboramu IIpakTHKyma
IIOHIMACTCS CAMOCTOSTEABHOE HCCACAOBAHIE, KOTOPOE IIPOBOAUTCA IIO PYKOBOACTBY CBEPHYTOTO,
00OOIIEHHOIO BUAA O€3 IIOIIArOBOI MHCTPYKIIUM.

B mporpamme mo dusmke cucremMa yU9E€HHYECKOIO SKCIEPHMEHTA, AADOPATOPHBEIX pabOT U
IIPAKTHKYMA IIPEACTABACHA CAMHBIM IICPECYHEM. BBIOOP TEMATHKH AAf 9THX BHAOB YICHIYCCKUX
IIPAKTHYECKHX PA0OT OCYINECTBAACTCA YIACTHHKAMU OOpPa3OBATEABHOIO IIPOIIECCA HCXOA U3
OCOOCHHOCTEH ITOYPOYHOIO MAAHHPOBAHMA U OCHAIleHns KabmHera pmsukm. [lpum atom
00€eCIIeInBACTCA OBAAACHUE OOYYAIOIIMMUCA YMEHUAMH IIPOBOAHUTH IIPAMBIE U KOCBEHHBIC
HM3MEPEHUA, HCCACAOBAHUA 3aBHCHMOCTEH (DHU3UYECKUX BEAHYMH H ITOCTAHOBKY OIIBITOB ITO
IIPOBEPKE IIPEAAOKEHHBIX THIIOTES.

BoasbIoe BHIMaHIE YACASCTCSA PEIIEHUIO PACIETHBIX M KAYCCTBCHHBIX 3aAa4. [ Ipu aTOM AAd
pPacyETHBIX 3aAaY IIPHOPUTETOM ABASIOTCA 3aAa9M C fBHO 3aAAHHOH U HEABHO 3aAaHHOI
pHU3HUIECKON MOAEABIO, ITO3BOASFOINNE IIPUMEHATD U3YYCHHbIEC 3aKOHBI H 3aKOHOMEPHOCTHU KaK U3
OAHOIO pa3A€Ad Kypca, TaK W HHTEIPUPYA IIPUMEHEHHE 3HAHUI N3 Pa3HBIX pPasAEAOB. AAf
KAYECTBEHHBIX 3aAaY IIPHOPUTETOM SBASIOTCA 3aAAHUS HA OOBACHEHUE/ IPEACKA3AHUE TIPOTCKAHIS
pusuYecKux ABACHHUI M IIPOIECCOB B OKPY/KAFOIIEH KU3HU, TPEOYIOIIHE BBIOOpa (PU3MYECKOI
MOAEAU AASl CHTYALTHH IIPAKTHKO-OPHEHTHPOBAHHOIO XapaKTepa.

B coorsercrBum ¢ tpedoBanmamu PI'OC COO k MaTepraAbHO-TEXHHYIECKOMY OOECIICICHIIO
ygeOHOro mporecca Kypc pusHKH yraAyOAEHHOrO VpOBHA Ha YPOBHE CPEAHEIO OOIIEro
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00pa3oBaHUA AOAKEH H3YYATHCA B YCAOBHAX IIPEAMETHOTO KabuHeTa. B kabuuere pH3UKI AOAKHO
OBITE HEOOXOAIMOE AADOPATOPHOE ODOPYAOBAHHUE AAfA BBIIOAHEHHSA YKA3AHHBIX B IIPOrPAMME IIO
dHU3NKe YICHUYECKHX OIBITOB, AaOOPATOPHBIX PadOT H pabdOT IPAKTUKYMa, a4 TaKKe
AEMOHCTPAITHOHHOE OOOPYAOBAHUE.

AemoHcTpanmoHHOE  000pyAOBaHHE (DOPMHPYETCA B COOTBETCTBHU C  IIPHHITUIIOM
MHHHMAABHOH AOCTATOYHOCTH M OOECIIEYHBACT IIOCTAHOBKY IIEPEYHCACHHBEIX B IIPOTPaMME IIO
H3HKE KAFOUEBBIX AEMOHCTPAITMH AASl HMCCACAOBAHHA HM3YYAEMBIX ABACHUII M IIPOIIECCOB,
SMIIUPHYECKUX 1 (DYHAAMEHTAABHBIX 3aKOHOB, X TEXHHYECKUX IIPUMCHCHHUII.

AaboparopHOEe 0OOPYAOBAHUE AAA YICHUYECKUX IIPAKTUYECKUX PadOT POPMUPYETCH B BUAC
TEMATUYECKUX KOMIIAGKTOB M OOECIICUMBACTCA B Pacdére OAHOIO KOMIIAGKTA Ha  ABYX
obygaroruxca. Temarmdeckume KOMIIAEKTEL AaOOPATOPHOTO OOOPYAOBAHHA AOANKHBI  OBITH
IIOCTPOEHBI HA KOMITACKCHOM HCIIOAB30BAHHN AHAAOTOBBIX H IIM(PPOBBIX IIPHOOPOB, a4 TaKIKE
KOMIIBFOTEPHBIX H3MEPUTEABHBIX CHCTEM B BUAE IIH(MPOBBIX AaDOPATOPHIA.

OCHOBHBIMU IIeAAMH U3y9eHHA (DU3UKH B OOIIIEM OOPA30BAHHUH ABAAFOTCA:

dopMupoBaHme HHTEpPECA U CTPEMACHHA OOYYAIOIIUXCA K HAYIHOMY H3YYCHHIO IIPHUPOABI,
PasBUTHE UX HHTEAAECKTYAABHBIX H TBOPYECKUX CIIOCOOHOCTEH;

pasBHTHE  IIPEACTABACHHI O  HAyYHOM  METOAC IIO3HAHHA U (DOPMHpPOBAHHE
HCCACAOBATEABCKOTO OTHOIIICHUSA K OKPY/KAIOIIIIM ABACHHAM;

dopMHUpOBaHHE HAYIHOIO MHPOBO33PEHHUA KAK PE3yAbTATA H3YICHHUA OCHOB CTPOCHHA
Matepun 1 (PYHAAMEHTAABHBEIX 3aKOHOB (DU3UKU;

dopmupoBanme ymMeHHN OOBACHATH SBACHHA C HCIIOAB3OBAHHEM (DH3MYCCKUX 3HAHHH U
HAYYHBIX AOKA32TCABCTB;

dopMHupOBaHUE IIPEACTABACHHHI O POAH (DU3UKU AAA Pa3BUTHA APYIUX €CTECTBEHHBIX HAVK,
TEXHUKH U TEXHOAOTHU,

pasBUTHE IIPEACTABACHHNM O BO3MOMKHBIX cdepax OyAymed mpodeccHOHaAbHON
ACATEABHOCTH, CBA3aHHBIX C (DH3UKON, IIOATOTOBKA K AQABHEHINIEMY OOYYEHHIO B 3TOM
HAIIPABACHUH.

AocTmKeHnE 9THX IEACH OO0ECIIEYMBACTCA PEIICHUEM CACAVIOIINX 3aAa9 B IIPOLIECCE
H3ydYeHHA Kypca (PU3UKH HA YPOBHE CPEAHETO ODINEro 0OPa3OBaHUA:

IIPUOOPETEHNE CHUCTEMBI 3HAHUN OO OOIMUX (PU3MIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHAX, BKAIOYAs MEXAHHKY, MOACKYAAPHYIO (DH3HKY, SACKTPOANHAMUKY, KBAHTOBYIO (DH3HKY I
5AEMEHTHI aCTPOUIUKH;

dopMupoBaHme YMEHHUI IIPUMEHATH TCOPETUYCCKUEC 3HAHUA AAA OODBACHEHMA (DU3MYICCKUX
ABAEHHUH B IIPUPOAE U AAl IPUHATUA IPAKTHIECKUX PEIICHNUM B IIOBCEAHEBHOU KU3HU;

OCBOEHHE CIIOCOOOB PEIIEHUA PASAMYHBIX 32Aa9 C ABHO 3aAAHHOI (DHU3UYIECKOH MOAEABIO,
32Aa4, IIOAPA3YMEBAIOIIHUX CAMOCTOATEABHOE CO3AaHHE (PU3HYECKOH MOACAH, aAAEKBATHOI
YCAOBHSAM 33AQ9H, B TOM YHCAC 32A29 HHKCHEPHOTO XapaKTEPa;

IIOHUMAHUE (PU3HYECKUX OCHOB U IIPHHIIUIIOB ACHCTBHA TEXHUYECKUX YCTPOHUCTB M
TEXHOAOIMYECKUX IIPOIIECCOB, UX BAUAHHA HA OKPY/KAIOIIYIO CPEAY;

OBAQACHHE METOAAMH CAMOCTOSTCABHOIO IIAAHHPOBAHUA M IIPOBEACHNSA (DHU3MYCCKUX
SKCIIEPUMEHTOB, aHAAM3a M HHTEpHpeTanuun HHAOPMAIUN, OIPEACACHHA AOCTOBEPHOCTHU
IIOAYYIEHHOIO PE3YABTATA;

CO3AQHHE YCAOBHUM AAfl PasBUTHA YMEHHI IIPOCKTHO-HCCACAOBATEABCKOM, TBOPYECKOM
ACATEABHOCTH;

pa3BuUTHC I/IHTCPCCZl K ccpepaM HpO(bCCCHOHaAbHOﬁ ACATECABPHOCTH, CBfI3aHHOI C (i)I/I3I/IKOI>'I.



B coorserctBun ¢ tpeboBanmamu PI'OC COO yrayOAEHHBIH yPOBEHDb H3YUCHHUA YICOHOTO
npeamera «DH3uKa» HA YPOBHE CPEAHEIO OOINEro OOpasOBaHHA BBIOHPACTCA OOYYAFOIIIIMECH,
IIAQHUPYIOIIAMU  IIPOAOAKEHHE OOpPA3OBAHHUA II0 CHEIHAABHOCTAM  (DU3HKO-TEXHHIECKOTO
podHAS.

Ha msyuenne cdusukn (yrayOAEHHEIR YPOBEHDB) Ha YPOBHE CPEAHEIO OOINEro OOpasOBaHHSA
otBoanTca 340 wacos: B 10 kaacce — 170 wacos (5 wacos B HeaeAro), B 11 kaacce — 170 gacos (5
YaCOB B HEACAFO).

IIpeararaemslii B mporpamme o (PU3NKE IEPEICHb AADOPATOPHBIX M IPAKTUYECKUX PadOT
ABAACTCA PEKOMEHAOBAHHBIM, YIUTEAb ACAACT BHIOOP IIPOBEACHUA AAOOPATOPHBIX PaOOT M OIIBITOB
C y4€TOM MHAUBHAYAABHBIX OCOOCHHOCTEH OOYYarOIINXCA.

COAEP>KAHUE OBYUEHUA
10 KAACC

Pasaea 1. HayuHbBII METOA O3HAHUA IIPUPOAEBL.

Pusuka — QyHAaMEHTAABHAA Hayka O HpHUpoAe. Haydnbrii METOA IO3HAHHA U METOABI
HCCACAOBAHUA (DU3UIECKUX ABACHUIL.

DKCIIEpUMEHT U TeopHsA B IIpPOIECcce ITO3HAHUA IPHUPOABL. HabAroaeHme m skcriepumeHT B
dusnke.

CriocoOpr m3mepenuss (PU3MIECKUX BEAHYHH (AHAAOTOBBIE M IH(POBBIE H3MEPUTEABHBIC
IIPHUOOPHI, KOMITBFOTEPHBIE AATIUKOBEIE CHCTEMBI).

[Torpemuoctu u3amMepeHui (PU3NIECKUX BEAUYIHH (AOCOAFOTHAA M OTHOCHTEABHAS).

Moaeanpopanne (HU3MYECKUX ABACHUI M IIPOIECCOB (MAaTe€pHAABHAA TOYKA, AOCOAFOTHO
TBEPAOE TEAO, MACAABHAS KHAKOCTb, HACAABHBINA TIa3, TOUEUHBIH 3apsA). I'mmroresa. Pusmaeckmii
3aKOH, I'PaHUIIBI €ro npuMeHIMocTH. Pusudeckas Teopus.

Poap m mecro dumsuxkum B HOPMUPOBAHUM COBPEMEHHON HAYYHOI KApPTUHBI MHpPA, B
IPAKTUYECKOM ACATEABHOCTH AFOACH.

YaeHudecKkHr SKCIIEpHMEHT, AA00paTOpHBIE pabOTbI, IPAKTHKYM.

M3mepenne CHABI TOKA U HAIIPAKEHUA B LI ITOCTOSHHOIO TOKA IIPH ITOMOIIH aHAAOTOBBIX
1 nUPOBBIX H3MEPUTEABHBIX IIPHOOPOB.

3uakoMcTBO ¢ 1udpPoBOH Aabopatopuert o dusuke. Ilpumepsr n3mepennsa dusmaeckux
BEAHYMH IIPU ITOMOIIH KOMIIBIOTEPHBIX AATYHKOB.

Paszaea 2. MexaHuka.

Tema 1. Kuaemaruxa.

Mexanmueckoe Apmkenme. OTHOCHTEABHOCTh MEXAHMYIECKOTO ABIDKeHMA. CrcTeMa OTCUYETA.

[Ipsamas u oOparHas 3aAa49M MEXAHUKL.

Paauyc-BeKTOp MATEpHAABHON TOYKH, €ro IIPOEKIIMH Ha OCH CHCTEMBI KOOPAHHAT.
Tpaekropus.

[Tepemermnienne, CKOPOCTh (CPEAHAA CKOPOCTb, MTHOBEHHAf CKOPOCTb) M YCKOPEHHE
MaTEPUAABHOM TOYKM, MX IIPOEKIINH Ha OCH CHCTEMBI KOOpPAHMHAT. CAOKEHHE ITepeMEIeHuil 1
CAOKEHIE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPAMOAMHEIHOE ABMKEHHE. 3aBHCHMOCTb KOOPAHHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAABHOHN TOYKU OT BPEMEHH U UX IPADHKI.

CBoboaHOe mmapeHHe. Y CKOpeHne CBOOOAHOIO maAeHusA. ABHKEHHE TeAd, OPOIIEHHOTO ITOA
YTAOM K TOPH30HTY. 3aBUCHMOCTb KOOPAHMHAT, CKOPOCTH H YCKOPEHHA MATEPHAABHOH TOYKH OT

BpPEMEHU U UX rpadpuKu.



Kpusoauneiinoe apmxeHne. ABIKEHIE MATEPHAABHOI TOYKU IO OKPYKHOCTH. YTAOBafd U
AHHEHHAS CKOpoCTh. llepmoA m wacrora oOparmenumsa. LlentpoctpemurespHOE (HOPMaAbHOE),
KacaTeAbHOE (TAHTCHIIMAABHOE) U IIOAHOE YCKOPEHHE MATEPHAABHOHN TOYKH.

TexHudeckue yCTPOHCTBA U TEXHOAOTHYECKUE IIPOIIECCHI: CIIMAOMETP, ABIDKCHUE CHAPAAOB,
IIEITHBIE, IIIECTEPEHYATHIC H PEMEHHBIE ITEPEAAYH, CKOPOCTHEIE AU(THIL.

AemoHCTpanuw.

MoaeAB cuCTeMBI OTCUETA, HAAFOCTPAIIHA KHHEMATHYICCKAX XAPAKTEPUCTUK ABIKEHUS.

CrrocoOBI ICCACAOBAHUSA ABIKCHHI.

MAarocTpanus IpeAeABHOIO IIEPEXOAA U U3MEPEHIE MTHOBEHHONW CKOPOCTH.

IIpeobpazoBarHme ABHIKEHHE C HCIIOAB30BAHNEM MEXaHU3MOB.

[TapeHme TeA B BO3AYXE U B PA3PEKEHHOM IIPOCTPAHCTBE.

HabAroaeHuE ABIKEHHSA TEAQ, OPOIIIEHHOTO IIOA YTAOM K TOPH3OHTY H TOPH30HTAABHO.

HarmpaBaeHne ckopocTy Ipu ABHKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrAOBOI CKOPOCTH B PEAYKTOPE.

CpaBHeHune IyTeH, TPaeKTOPUM, CKOPOCTEH ABH/KEHHSA OAHOIO M TOTO K€ TE€Ad B PA3HBIX
CHCTEMAX OTCYCTA.

Yuenwyaeckni IKCIIEpAMEHT, Aa00paTOpHEIE pabOThI, IPAKTHKYM.

M3ygenne HepaBHOMEPHOIO ABU/KEHHSA C IIEABIO OIIPEAEACHNA MTHOBEHHOM CKOPOCTH.

Msmepenue yckopeHHUA IPpU HPAMOAHMHEHHOM PaBHOYCKOPEHHOM ABIKEHHH ITO HAKAOHHOI
IIAOCKOCTH.

MccaeaoBaHme 3aBUCHMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM ABHKCHIH.

Msmepenne yckopeHHs CBOOOAHOIO ITaAeHHUA (PEKOMEHAOBAHO HCIIOAB3OBaHHE ITU(POBOIT
AabopaTopumn).

Msygenne ABHIKEHHSA TeAa, OPOIIEHHOTO TOPHU3OHTAABHO. [IpoBepka THIIOTE3BI O IPAMOI
IIPOIOPIIMOHAABHON 3aBHCHMOCTH MEKAY AAABHOCTBIO ITOAETA U HAYAABHOM CKOPOCTBIO TEAQ.

Msyuenne ABIKEHUS TEAQ ITO OKPYKHOCTHU € IIOCTOSHHON ITO0 MOAYAFO CKOPOCTBIO.

MccaeaoBaHne 3aBUCHMOCTH IIEPHOAA OOpAICHHA KOHHYECKOIO MafATHHKA OT €ro
ITAPaMETPOB.

Terta 2. Amaammka.

[Tepsrnit sakon Herotoma. Mueprimaspabe crctemsl orcuéra. [IpuHmum oTHOCHTEABHOCTH
I'aamaesa. HemaeprimaAbHBIE cICTEMBI OTCUETA (OIIPEACACHHUE, IIPUMEPH).

Macca teaa. Craa. [IprHIII CyIIEpPIIO3UIITHH CHA.

Bropoit 3akon HproToHA AA MATEPHAABHOM TOYKH.

Tpernii 3akon HproToHa AAf MaTEpHAABHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUA. DKBHBAACHTHOCTD IPABUTAIIMOHHON 1 MHEPTHOH MacCHI.

Cuaa  Tamxectn. 3aBUCHMOCTB  YCKOPEHHA CBOOOAHOIO IIAAGHHA OT BBICOTBI  HAA
IIOBEPXHOCTBIO ITAAHETHI M OT Treorpadpudeckoil mupoTe. ABIKeHHEe HEOECHBIX TEA H HX
cuyrankoB. 3akonsl Kemaepa. Ilepsad kocMudeckas CKOPOCTb.

Cuaa yopyrocru. 3akon I'yka. Bec teaa. Bec teaa, ABmxyrerocs ¢ yckopenuem.

Cuaa r1penmsa. Cyxoe rtpenme. CHAA TPEHHA CKOABKECHHA M CHAA TPEHHA IIOKOA.
Koaddunment tpenna. Cumaa CONpOTHBACHHA IPU ABIDKCHHH TEAd B KMAKOCTH HMAHM rase, eé
3aBHCHMOCTD OT CKOPOCTH OTHOCHTEABHOTO ABIKCHIIS.

Aasaenne. I'mapocrarugeckoe aaBaenue. Cuaa Apxumeaa.

TexHudeckne yCTPOHCTBA M TEXHOAOTMYECKHE IIPOIIECCHI: IIOAIIHIIHUKH, ABIKECHUE
HCKyCCTBEHHBIX CITyTHHKOB.



AemoHCTpanum.

Ha6AIOACHI/IC ABHMKCHUA TCA B I/IHCPI_[I/IZIAI)HI)IX " HCI/IHCPI_[I/IaAI)HI)IX cucremMax OTC‘IéTa.

[IpuHIHII OTHOCHTEABHOCTH.

Kauenme AByX IIMAHHAPOB HAH INAPOB PAa3HOM MAacCBl C OAHMHAKOBBIM YCKOPEHHEM
OTHOCHUTEABHO HEMHEPITHAABHOM CHCTEMBI OTCUETA.

CpaBHeHME PaBHOACHCTBYIOIIEH IIPHAOKEHHBIX K TEAY CHA C IIPOU3BEACHUEM MACCHI TE€Ad Ha
€ro YCKOPEHUE B HHEPIIHAABHON CUCTEME OTCYETA.

PaBeHCTBO CHA, BOSHHKAIOIIUX B PE3YABTATE B3AUMOACHCTBHUA TEA.

M3mepeHne Macc 11O B3aUMOACHCTBHIO.

HesecomocTts.

Bec teaa mpu yckopeHHOM ITOABEME U TTAACHUU.

LleHTpOOEKHBIE MEXAHU3MEL

CpaBHeHUE CHA TPEHHSA ITOKOSA, KAYCHHUA U CKOABKECHU.

Yuenwyaeckni IKCIIEpAMEHT, Aa00paTOpHEIE pabOThI, IPAKTHKYM.

M3amepenne paBHOACHCTBYIOITIEH CHA IIPH ABH/KEHITH 6pyc1<a ITO HAKAOHHOM ITAOCKOCTH.

[IpoBepka TrUIIOTE3BI O HE3ABHCUMOCTH BPEMEHH ABIUKCHHA OpyCKa II0 HaKAOHHOM
ITAOCKOCTH Ha 3aAAHHOE PACCTOSHHUE OT €IO MACCHI.

MccaeaoBaHnEe 3aBHCHMOCTH CHA YIIPYTOCTH, BO3HHKAIOIIUX B IIPYKHHE H PE3HMHOBOM
obpasiie, o1 ux AepopMarum.

Msyuenune ABHKEHUS CUCTEMEBI TEA, CBA3AHHBIX HUTBIO, IIEPEKUHYTON Yepe3 AETKHEH OAOK.

Msamepenne koadpdunmenta TpeHusA IO BEAUWYHHE YITAOBOrO k03(p(HUIIMEHTa 3aBUCHMOCTH
Fp(N).

MccaepoBanme  ABIKEHHA  Opycka IO  HAKAOHHOH  IIAOCKOCTH € IIEPEMEHHBIM
K09 PHUITMEHTOM TPEHUS.

Msyuenne ABIKEHUSA IPy3a HA BAAY C TPEHHEM.

Tema 3. Craruxa 1BEpAOro Teaa.

AbcoaroTHO TBEpAOE Teao. [locTymareAbHOE M BPAIIATEABHOE ABIUKCHHE TBEPAOIO TEAA.
MomeHT CHABI OTHOCHTEABHO OcH BparieHuA. [laeuo cuarl. CAaokeHHE CHA, IIPHAOKEHHBIX K
TBEpAOMY TeAy. LlenTp TaxecTn Teaa.

VYcaoBua paBHOBECHA TBEPAOTO TEAA.

VcroitunBoe, HeycTOHYHBOE, OE3PA3AHIHOE PABHOBECHE.

TexHudgeckrne yCTPOMCTBA M TEXHOAOTMYIECKHE IIPOIECCHI: KPOHIIITEHH, CTPOUTEABHBIN KPaH,
peIéryaTeie KOHCTPYKITUM.

AemoHCTpanmm.

Vcaosus pasHOBeCHS.

Buasr pasHOBECHS.

Yuenmyeckui 3KCIIEpHMEHT, AA00paTOPHEBIE pabOThI, IPAKTHKYM.

MccaeaoBanne ycAOBHI paBHOBECHA TBEPAOTO TEAA, IMEIOIIIEIO OCh BPAIIICHHUA.

KoHncrpynposanue KpOHIIITETHOB U PACYET CHA YIIPYTOCTH.

M3ydgenne ycTroiIuBOCTH TBEPAOIO TE€AA, HMEIOIIETO ITAOIIAAD OIIOPHI.

Tema 4. 3aKoHBI COXPAHEHHA B MEXAHHKE.

MmiryAbc MaTepHaAbHOM TOYKH, CHUCTEMBI MaT€PHAABHBEIX Touek. LleHTp Macc cmcrembr
MaTEepPHAABHBIX TOYEK. Teopema O ABIKEHHH IIEHTPA MACC.

VIMITyABC CHABI I I3MEHEHUE UMIIYABCA TEAA.

3akou COXpaHCHI/IH HUMITyAbCAa.



PeakruBnoe ABmKeHME.

MoOMEHT HMIyAbCA MATEPHAABHOM TOYkH. IIpeAcTaBAeHHE O COXPAaHEHHH MOMCHTA
HMITYABCA B IIEHTPAABHBIX ITOAfX.

Pabora cmABl Ha MaAOM M Ha KOHEYHOM IiepeMerreHuH. |'padumdeckoe IpeAcTaBACHHE
PaOOTHI CHABL

MoIITHOCTD CHABL

Kunernueckas sHeprus MaTepHAABHOM TOYKH. Teopema 00 H3MEHEHHH KHHETHYECKOM
SHEPTUN MATEPHUAABHOM TOYKH.

[ToreHImaAbHBIE B HEIIOTCHIHMAABHBIE CHABL [loTeHnmaspHas sHeprus. [loTeHnmaspHas
sHEprusa YIpyro AeOpPMUPOBAHHONW HpyKHUHBL [loTeHIIMAaABHAA SHEPrHUA TeAa B OAHOPOAHOM
IPaBUTAIMOHHOM IIOA€. [loTeHImaAbHAS SHEPrUA TeAa B IPABHTALIMOHHOM IIOAC OAHOPOAHOTO
mapa (BHyTpH 1 BHe Imapa). Bropas kocmmdgeckas CKOpocTs. TpeTssa KocMIdIecKas CKOPOCTb.

CBs3p pabOTEI HEIIOTEHIINAABHBIX CHA C H3MEHECHHEM MEXAHUYECKON SHEPIUU CHCTEMBI TEA.
3aKOH COXpaHEHUA MEXAHIYICCKOHN 9HEPIUM.

pryI‘HC nu HCpryrI/IC CTOAKHOBCHMIA.

Vpasuenne bBepHyAaanm AAfl HMACAABHOH JKHAKOCTH KaK CAEACTBHE 32aKOHA COXPaHEHUA
MEXAHUYECKOI SHEPIUH.

Texaudaeckue yCcTpoHCTBA U TEXHOAOIMYECKHE IIPOIIECCHI: ABUKEHIE PaKeT, BOAOMET, KOIIED,
IIPYKIHHBIA ITHCTOAET, THPOCKOIL, (PUIYPHOE KATAHUE HA KOHbKAX.

AeMoHCTpanuw.

3aKOH COXPaHEHHA UMIIYABCA.

PeaxruBHoe ABrKeHMeE.

M3smepenure MOIITHOCTH CHABL

V3smeHeHIE SHEPTUN TEAA IIPU COBEPIIEHUN PAOOTHL.

Bzaummble npeBparieHus KHHETHYIECKON M IIOTEHITHAABHON SHEPIHI IIPH ACHCTBHH Ha TEAO
CHABI TAKECTH M CHABI YIPYTOCTH.

CoxpaHeHme SHEPTHHU P CBOOOAHOM ITAACHU.

Yuenmyeckui 3KCIIEpHMEHT, A200paTOPHEBIE pabOTHI, IPAKTHKYM.

M3mepenune UMITyAbCa TEAA IIO TOPMO3HOMY IIyTH.

VsmepeHre CHABI TATH, CKOPOCTH MOACAHT ACKTPOMOOHAS M MOIITHOCTH CHABIL TATH.

CPaBHeHI/Ie N3MCHCHUA I/IMHyAbca TEAQ C I/IMHyAbCOM CHABI.

MccaepoBanne cOXpaHEHHA UMITyAbCA IIPU YIIPYTOM B3aMMOACHCTBHM.

VsmepeHne KHHETHIECKON SHEPTHH TE€AA IO TOPMO3HOMY ITYTH.

CPaBHeHI/Ie N3MCHCHUA HOTCHHI/IQABHOI;I QHCPI‘I/H/I pr’}KI/IHBI C pa6OTOI>'I CHUABI TpeHI/IH.

Onpeaesenue padOTHI CHABL TPEHHA IIPH ABIKCHIN TEAA IT0 HAKAOHHOH IIAOCKOCTH.

Pasaea 3. MoaekyAasapHaa pU3HKA ¥ TEPMOAMHAMHIKA.

Tema 1. OCHOBBI MOAEKYAAPHO-KHHETHYECKOH TEOPHH.

OcHOBHBIE ITOAOKEHHA MOAEKyAApHO-kuHeTHmdeckonn Teopun (MKT), wnx ombsrrHOE
obocuoBanue. Auddysusa. bpoyHoBckoe aBmkeHme. XapakTep ABIJKCHUA H B3aUMOACHCTBHA
9acTUIl BerecTBa. MOAEAH CTPOCHHSA Ia30B, KUAKOCTEH H TBEPABIX TEA U OODBACHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE 9THX MOAeAei. Macca u pasmepsl MOAEKYA (aTomoB). KoamdecTBo BerrecTsa.
[Tocrosumaas ABoraapo.

TemaoBoe paBHOBecue. Temmeparypa u crocoosr €€ mamepenumsa. [llkara rtemmeparyp
IleAbcus.



MoaeAb MAEAABHOTO Ta3a B MOAEGKYAAPHO-KHHETHYECKOW TEOPHH: YACTHIIBI I'a3a ABIIKYTCH
XAOTHYECKH U HE B3AUMOAEHCTBYIOT APYT C APYTOM.

I"azoBsie 3akoHEL YpasHeHne MenaeaeeBa—Kaameiipona. AGcoarorHas Temireparypa (IIkasa
temrrepatryp Keasuna). 3akon Aaaprona. l3somporieccbl B HACAABHOM TIaze € IOCTOSHHBIM
KOAMYECTBOM BeIlecTBa. ['padpmdaeckoe IPEACTaBACHHE HM3OIPOIIECCOB: H30TEPMa, H30XOpa,
n3o0apa.

CBAi3b MEKAY AABACHHEM M CPEAHEH KHHETHYECKON SHEPTHEH ITOCTYIIATEABHOTO TEIIAOBOTO
ABIZKEHHA MOAEKYA HMACAABHOIO Ia3a (OCHOBHOE YPAaBHEHHE MOAEKYAAPHO-KHHETHYECKOH TEOPHH
HAEAABHOTIO I'a32).

CBs13p aOCOAIOTHOH TEMIIEPATYPH TEPMOAMHAMUYECKOI CHCTEMBI CO CPEAHEH KMHETHIECKOMN
SHEPIUe ITOCTYIIATEABHOTO TEIIAOBOTO ABH/KEHUSA €€ YACTHII.

TexHmgeckue yCTPOMCTBA U TEXHOAOTHYECKIE IIPOLIECCH: TEPMOMETP, OAPOMETP, ITOAYICHIE
HAHOMATEPHAAOB.

AemorCTpanmm.

MoaeAn ABIKEHHUSA IACTHIT BEIIECTBA.

MoaeAb OPOYHOBCKOIO ABHKECHUA.

BuaeopoAnk ¢ 3ammcpio peaAbHOro OPOYHOBCKOTO ABHIKCHHAL

Audpdysus KHAKOCTEH.

Moaeasn omprra Il TepHa.

IIpursxeHIE MOACKYA.

MoaeAr KPUCTAAAHMYIECKAX PEIIETOK.

HabAroaeHue 1 mCCAEAOBAHIE U30IIPOIIECCOB.

Yyuennueckui 3KCrIEpAMEHT, AA00paTOPHBIE pabOTHI, IPAKTHKYM.

MccaeaoBanne mporiecca yCTAHOBACHHA TEIIAOBOIO PaBHOBECHA IIPH TEIIAOOOMEHE MEKAY
ropAYEN ¥ XOAOAHOM BOAOM.

Msyuenne wu30TepMUYEcKOro Imporecca (PEKOMEHAOBAHO —HCIOAB30BaHUE ITU(POBOIL
AabopaTopun).

M3ydenne n30XOpHOro mporecca.

Msyuenune n3o00apHOro mporecca.

[TpoBepka ypaBHEHHA COCTOAHMA.

Tema 2. Tepmosuraamura. TermaoBpIe MaIIHHEL

Tepmoaunamudgeckasn (TA) cucrema. 3apaHue BHEIIHUX YCAOBHH AAA TEPMOAMHAMUYIECKON
cucrembl. Bremrame m BHyTpeHHHE Iapamerpsl. [lapaMeTpel TepPMOAMHAMUYECKON CHCTEMBI Kak
CPEAHHE 3HAYEHUA BEAUYHH, OIIICHIBAIOIINX ¢€ COCTOAHNE HAa MUKPOCKOIIMYECKOM YPOBHE.

HyaeBoe mawano tepmoamHAMUKH. CaMOIPOHM3BOABHAA PEAAKCAIIHA TEPMOAMHAMUYIECKOMN
CHCTEMBI K TEITAOBOMY PABHOBECHIO.

MoaeAb MACAABHOIO Ta3a B TEPMOAHMHAMUKE — CHCTEMA YPaBHEHUI: ypaBHeHHEe MenaeaeeBa—
Kaaneripona u BBIpaKEHHE AAfl BHYTPEHHEH SHEPIUH. Y CAOBUA IPUMEHHUMOCTH 3TOH MOAEAHM:
HH3Kasg KOHIIEHTPAINA YACTHII, BBICOKHE TEMIIepaTyphl. Bripakenme AAfA BHyTpeHHEH sHeprun
OAHOATOMHOTO HAE€AABHOTO Ia3a.

KBasucrarnmyaeckne u HECTATHYECKHE ITPOIIECCHL.

DaemeHTapHaA paboTa B TepMOAMHAMUKE. Brraumcaenue pabotel 1o rpadpuky Iporiecca Ha
pV-Amarpamme.

Tenaonepeaada Kak CITOCOO M3MEHEHUA BHYTPEHHEN SHEPTUN TEPMOANHAMITIECKOH CHCTEMBI

Des COBCpH_ICHI/IH pa6OTI)I. KOHBCKHI/IH, TCHAOHPOBOAHOCTB, HU3AYYICHHEC.



KoamdectBo tenaoTsl TemA0éMKOCTh TeAd. YACABHAA U MOAAPHASA TEIIAOEMKOCTH BEIIIECTBA.
VpaBuenne Maiiepa. VAeAbHAs TEIAOTa CrOpaHHA TOHAMBA. Pacdér KOAMYECTBA TEIAOTHI IIPH
teraomepeaade. [louarne 06 aanmabaTHOM IIporiecce.

[Tepserit 3ak0H TepMOAMHAMUKA. BHyTpenuss sHeprui. KoAmdecTBo TEAOTH B paboTa Kak
MEpH U3MECHEHUSA BHYTPCHHEH SHEPTHH TEPMOAUHAMUYICCKON CHCTEMBL.

Bropoii 3akoH TEPMOAMHAMUKI AAf PABHOBECHBIX IIPOIIECCOB: YePe3 3aAAHHOE PABHOBECHOE
COCTOSIHHE TEPMOAMHAMHYECKOM CHCTEMBI IIPOXOAHUT EAHMHCTBEHHAs aAmabara. AOCOAIOTHAsA
TeMITepaTypa.

Bropoit 3akOH TEPMOAMHAMHKH AAfl HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOMKHO IIEPEAATH
TEIAOTy OT OOAEE XOAOAHOTO TeAa K Ooaee Harperomy 0e3 kommreHcaruu (Kaayswmyc).
HeobOpatumocTs IpHPOAHBIX IIPOIIECCOB.

[Mpuarmer AefictBus TerraoBerx maru. KITA.

Maxkcumanpaoe 3aauenne KITA. [luka Kapno.

DKOAOTHYECKHE ACIHEKTHI HCIIOAB3OBAHHA TEIAOBBIX ABHTATEACH. TermaoBoe 3arpsA3HCHHE
OKPY/KAFOITIEH CPEABL.

Texuudgeckne yCTPONCTBA M TEXHOAOTHYECKHE IIPOIIECCHI XOAOAHMABHUK, KOHAHITHOHEP,
AUBCABHBIH 1 KAPOIOPATOPHBIM ABHTATEAM, IIapoBas TypOMHA, ITOAYYECHHEC CBEPXHHU3KHAX
TEMIICPATYP, YTHAUZALNA TEIIAOBBIX» OTXOAOB C HCIIOAB30BAHHEM TEIIAOBOTO HACOCA, YTHAH3ALIHS
OHOOPIraHIYIECKOTO TOIIAUBA AAA BHIPAOOTKH «TEITAOBOID M 9ACKTPO3HEPIHH.

AeMoHCTpanuw.

VsmeHeHue TeMIIepaTyphl IIPH aAHA0ATHIECKOM PACIINPECHI.

BosayrHoe orauso.

CpaBHeHHE YACABHBIX TEHAOEMKOCTEH BEITIECTB.

CrrocoObr M3MeHEHNs BHYTPEHHEH 9HEPTHUH.

MccaepoBanne aAnabaTHOIO IpOIIecca.

KommbroTepHbIE MOAEAT TEIIAOBBIX ABHIATEACH.

Yuenmyeckui 3KCIIEpUMEHT, AA00paTOPHEBIE pabOTHI, IPAKTHKYM.

M3zmepenne yAeABHOH TEITAOEMKOCTH.

MccaepoBanue mporiecca OCTBIBAHUSA BEITIECTBA.

MccaeaoBanne aAmabaTHOIO IIPOIIECCa.

MsydaeHue B3aMMOCBASH SHEPIUM MEKMOACKYASPHOTO B3aMMOACHCTBUA M TEMIICPATYPHI
KUITIEHUS KUAKOCTEL.

Tema 3. Arperarasie cocroaHua BerecrBa. Pa3oBpIe IEPEXOABL.

[TapooOpasoBanme wn koHAcHCamwsA. Vcmapenme wu  kumeHme. YAGABHAs — TEIAOTA
I1apOOOPA3OBAHUA.

Hacprmenneie n Henacoimenusie napel. KagecrBeHHaA 3aBUCHMOCTD IIAOTHOCTH M AABACHHA
HACBHIIIICHHOTO I1apa OT TEMIIEPATYPHl, HX HE3aBHCHUMOCTh OT OOBEMA HACBHIIIEHHOIO IIapa.
3aBUCHUMOCTD TEMIIEPATYPHI KUIICHHSA OT AABACHHSA B JKHAKOCTL.

BaaxuaOCTh BO3AYXa. AOCOAFOTHASA M1 OTHOCHTEABHAS BAAKHOCTb.

Tsépaoe Tero. Kpucraramgeckne u amopdubre Teaa. AHH3OTPOIINA CBONMCTB KPHUCTAAAOB.
ITraBACHIE B KPUCTAAAHSAIIHA. Y ACABHAA TEIAOTA IAaBACHHUA. CyOAnMAarius.

Aedopmarmn 1BEpAOro Teaa. Pacrmxenme m cxarme. Caur. Moayap FOmra. Ilpeaea
yIpyTrux AepOpMAIiHii.
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TerAoBOe pacCIIHpPEHHE KUAKOCTEH U TBEPABIX TEA, OOBEMHOE H AHMHEHHOE PACIINPEHHE.
AHIrapMOHH3M TEITAOBBIX KOACOAHHH YaCTHUI[ BEIECTBA KAK IPUYNHA TEIIAOBOIO PACIIUPEHHSA TEA
(Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue sHeprun B (Pa30BBIX IIEPEXOAAX.

VpaBHenune TerrAoBoro Gasamca.

[Tosepxuoctnoe Hatmkenue. Koadpdunnent moBepxHOCTHOro HarmxeHusA. Karmaaspasre
ABAeHUA. AABACHHE ITOA HCKPUBAEHHON ITOBEPXHOCTBIO KHAKOCTH. Popmyaa Aaraaca.

TexHmIeckue yCTpoMCTBA H TEXHOAOTHYIECKUE IIPOIIECCHL: KUAKHE KPUCTAAABL, COBPEMEHHBIE
MaTEPHAABL.

AemoHCTpanuw.

TerranoBoe pacrmpenue.

CBoiicTBa HACBIIIIEHHBIX I1APOB.

Kunrenne. Kunenne mipy IOHMKEHHOM AQBACHU.

M3mepenne CHABI ITOBEPXHOCTHOTO HATAAKCHHUA.

OIIBITH C MBIABHBIMH IACHKAMU.

CMavuBaHue.

KammaaspHbie ABACHHA.

MoaAeAn HEHBIOTOHOBCKOM KUAKOCTH.

Cr1ocoObI m3MepeHus BAAKHOCTH.

MccaepoBanne HarpeBaHHA U TAABACHHA KPHCTAAANYECKOTO BEINECTBA.

Buasr aecpopmarimii.

HabAroaerue MaabIx aedpopmarinii.

YaeHudecKkHH SKCIIEPHMEHT, AA00paTOpHBIE pab0ThI, IPAKTHKYM.

M3yuenne 3aKOHOMEPHOCTEN NCITAPEHNA KIAKOCTCH.

Msmepenne yACABHOI TEIIAOTHI IIAABACHHSA ABAQ.

M3yuenue cBOMCTB HACBHIIIEHHBIX I1APOB.

M3amepenne aOCOAIOTHOM BAQKHOCTH BO3AYXa M OIIEHKA MACCHI ITAPOB B IIOMEIIICHU.

Mamepenne koadpuiirerTa HIOBEPXHOCTHOIO HATAKEHUA.

Wsmepenne moayas FOmnra.

MccaeaoBanne 3aBUCHMOCTH Ae(DOPMAILIMN PE3MHOBOIO OOpa3iia OT IPHAOKEHHOI K HEMY
CHABL

Paszaea 4. DaekTpoAnHaMUKa.

Tema 1. DaexTpuueckoe moae.

Daektpmsanna TeA U e€ MPOABACHHA. DACKTPHYCCKUN 3apsA. ABa BHAQ ACKTPUYCCKUX
3apAAOB. [IpOBOAHHKH, AUSAEKTPUKH U IIOAYIIPOBOAHUKH. DACMEHTAPHBIA SACKTPUYCCKUI 3apfA.
3aKOH COXpPaHEHUA IACKTPUIECKOTO 3aPAAA.

BsanmoaeiictBue 3apaaos. Toueunsie 3apsaarl. 3akon Kyaona.

Daexrpudeckoe moae. Ero AeficTBre Ha 9AEKTPUYECKUE 3aPAABL

Hanpmxéuanocts  saexrpudeckoro  moaf. [IpoGubrii  3apsAA. AwHnm — Hanpmxk€HHOCTH
AAEKTPHUYIECKOrO MOAA. OAHOPOAHOE SAEKTPUIECKOE TIOAE.

[ToreHIMaABHOCTD 3AEKTPOCTATUYECKOTO IIOAA. PasHOCTH IOTEHIIMAAOB M HAIIPSAKEHHE.
[TorennmaspHas sHEprus 3apAAd B AEKTPOCTATHIECKOM ITOAE. ITOoTeHImAaA 9AEKTPOCTATHIECKOrO
11oAd. CBA3b HAIIPAKEHHOCTH IIOAA M Pa3HOCTU IIOTEHIIMAAOB AAfl DIACKTPOCTATHYECKOTO IOAA (KaK
OAHOPOAHOTO, TAK I HEOAHOPOAHOTO).

[TpuHIAIT CYIIEPIIO3HUIIIH IACKTPUICCKIX ITOACH.
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IToae Toueunoro sapsasa. Iloae paBHOMepHO 3apskeHHOI cdeprr. Iloae paBHOMEPHO
3apMKEHHOrO 1O O0BbéMy 1mapa. [loae paBHOMEPHO 3apMKEHHON OECKOHEYHON ITAOCKOCTH.
Kapruner AnHMI HaIPAKEHHOCTH 9THX ITOACH U SKBHUIIOTEHITUAABHBIX IIOBEPXHOCTEH.

[IpOBOAHMKH B 9AEKTPOCTATIYIECKOM IIOAE. Y CAOBHE PABHOBECHSA 3aPAAOB.

AHIACKTPHKH B 9ACKTPOCTATHYECKOM ITOAE. AMIAECKTPUYIECKAsA IPOHUIIAEMOCTD BEIIIECTBA.

KonaencaTop. DAEKTPOEMKOCTD KOHAEHCATOPA. DAEKTPOEMKOCTD ITAOCKOIO KOHACHCATOPA.

[TapasreAbHOE ~ COGAMHEHHE  KOHACHCATOPOB. [TocaeroBaTEABHOE — COCAMHEHIE
KOHAGHCATOPOB.

DHeprus 3apAKEHHOIO KOHAECHCATOPA.

ABrKeHne 3apAKEHHON YACTUIIEI B OAHOPOAHOM SAEKTPIYECKOM IIOAE.

TexHudeckue yCTPOMCTBA M TEXHOAOTMYECKHE ITPOIIECCHL: 3AEKTPOCKOIL, 3AEKTPOMETP,
SACKTPOCTATHYECKAS 3aINNTA, 3a3€MACHHE 3ACKTPOIPUOOPOB, KOHACHCATOPHI, reHeparop Bam aAe
I'paada.

AemorCTpanmm.

Y CTpOMCTBO M IPHUHITUIT ACHCTBHAA ACKTPOMETPA.

DAEKTPIYIECKOE ITOAE 3APAKEHHBIX IITAPUKOB.

DAEKTPUIECKOE ITOAE ABYX 3aPMKEHHBIX ITAACTHH.

Moaeas aaexrpocraTraeckoro renepatopa (Ban ae I'paada).

IIpOBOAHMKHI B 9AEKTPHUIECKOM IIOAE.

DAEKTpOCTATIYECKAA 3AIINTA.

YCTpOMCTBO U ACUCTBHE KOHACHCATOPA ITOCTOAHHOI 1 IIEPEMEHHOI EMKOCTH.

3aBHCHMOCTD IAEKTPOEMKOCTH IIAOCKOTO KOHAEHCATOPA OT IIAOIIAAHM IAACTHH, PACCTOSHUA
MEKAY HUMH H AHIAECKTPUYECKOH IIPOHUIIAEMOCTH.

DHeprus 9AEKTPHUIECKOTO IOAS 3APMAKEHHOTO KOHACHCATOPA.

3apsAAka 1 pa3pAAKA KOHACHCATOPA YEPe3 PE3UCTOP.

YaeHudecKkHr SKCIIEpHMEHT, AA00paTOpHBIE pabOTbI, IPAKTHKYM.

O11eHKa CHA B3AUMOAECHCTBUSA 3aPAKEHHBIX TEA.

HabaAroaeHue mpeBpaltieHUA SHEPTHH 3aPSKEHHOIO KOHACHCATOPA B SHEPIUIO H3AYYCHUA
CBETOAHOAA.

M3ygenne nmpoTekaHuA TOKA B IIEIIH, COAEPIKAIIIEH KOHACHCATOP.

Pacipeaesenne pasHOCTH IIOTEHIUAAOB (HAIIPA/KEHUA) IIPH ITIOCAEAOBATEABHOM COCANMHEHHH
KOHAEHCATOPOB.

MccaeproBannme paspasa KOHACHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocToAHHBIH 2A€KTPHYECKHH TOK.

Cuaa Toxa. [TocrofnHsI TOK.

VcaoBuA  cymiecTBOBaHHA — IIOCTOAHHOIO — 9AEKTPUYECKOro Toka. VIcrounmkum — ToOKa.
Hampsxernne U 1 DAC é.

3akon OMa AAfl y9aCTKA IICTTH.

DAEKTPHIYIECKOE CONPOTUBACHHE. 3aBHCHMOCTh COIPOTUBACHHUA OAHOPOAHOTO IIPOBOAHHKA
OT €ro AAMHBI H ITAOIIAAN IIOTIEPEUHOTO CEUEHHUA. Y ACABHOE COIIPOTHBACHIE BEITIECTBA.

ITocaepoBaTeAbHOE, ITAPAAAEABHOE, CMEIIAHHOE COEAMHEHHE IIPOBOAHHKOB. Pacuér
Pa3BETBACHHBIX aAeKkTpuYeckux rerreil. [Tpasuaa Kupxroda.

Pabora aaexrpugeckoro toka. 3akon Axoyas—AeHria.

MOU_[HOCTI) 3ACKTPI/I‘{CCKOFO ToKa. TermaoBas MOIITHOCTD, BRIACAACMAA HA pCSI/ICTOPC.
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OAC u BHyTpEHHEE COIIPOTUBACHUE UCTOYHHKA TOKA. 3aKOH OMa AAf IIOAHOI (3aMKHYTOZ)
3AEKTpHYeCcKOl renn. MoIHocTs ncrounnka Toka. Koporkoe sambikanue.

KonaencaTop B 11e11 IOCTOSHHOTO TOKA.

TexHu4ecKkue yCTPOUCTBA M TEXHOAOTHYECKHE IIPOIIECCHI: aMIIEPMETP, BOABTMETP, PEOCTaT,
CYETUNK IACKTPHUIECKOMN SHEPTHH.

AemoHCTpanuw.

V3smepeHne CHABL TOKA U HAIIPAKEHUA.

MccaeaoBaHme 3aBUCHMOCTH  CHABI TOKA OT HAIPMHKEHUA AAf  PE3HUCTOPA, AAMIIBI
HAKAAMBAHUSA U CBETOAMOAA.

3aBUCHMOCTDb COIPOTHBACHUA ILHAUHAPHYECKHX IIPOBOAHHKOB OT AAUHBL, ITAOIIAAH
ITOIIEPEYHOIO CEUEHHUA U MATEPHAAA.

MccaeaoBanne 3aBUCHMOCTH CHABI TOKA OT COIPOTHBAEHUSA IIPH IOCTOAHHOM HaIIPAKEHU.

IIpsamoe mamepenne DAC. Koporkoe 3ambIkaHHE TaABBAHIYECKOIO JACMEHTA H OLICHKA
BHYTPEHHETO COIIPOTHBACHHUS.

Crrocobsl coeanHeHns HCTOYHUKOB TOKa, DAC Gartaperi.

MccaeproBanne pa3sHOCTH IIOTEHITMAAOB MEKAY ITOAFOCAMH HCTOYHUKA TOKA OT CHABI TOKa B
IEITH,

Yuenwdgeckni IKCIIEpAMEHT, Aa00paTOpHEIE pabOThI, IPAKTHKYM.

MccaeaoBaHme CMEITAHHOIO COEAMHEHHSA PE3HCTOPOB.

Msmepenne yA€ABHOIO COIPOTHBACHHSA IIPOBOAHUKOB.

MccaeaoBaHme 3aBUCHMOCTH CHABI TOKA OT HAIIPAKEHUA AAA AAMIIBI HAKAAMBAHIA.

VBeAnueHune npeaeAa H3MEpeHus amrepmMeTpa (BOABTMETPA).

Msmepernne DAC 1 BHyTPEHHETO COPOTUBACHUA HCTOYHNKA TOKA.

MccaepoBarne 3aucumocta DAC raAbBAHIYECKOTO 9ACMEHTA OT BPEMEHHU IIPH KOPOTKOM
3AMBIKAHUL.

HMccaeproBaHne pa3sHOCTH IIOTEHITMAAOB MEKAY ITOAFOCAMH HCTOYHUKA TOKA OT CHABI TOKa B
IEITH.

HccaeaoBarme 3aBUCUMOCTH TOAE3HON MOTITHOCTA MCTOYHHKA TOKA OT CHABI TOKA.

Tema 3. Toxu B pasAHIHBIX CPEAAX.

DAeKTpudecKas IIPOBOAUMOCTh PA3AHMYHBIX BEIIECTB. DACKTPOHHAA IIPOBOAUMOCTD TBEPABIX
METaAAOB. 3aBHCHUMOCTD COIIPOTHBACHUA METAAAOB OT TeMIrepaTypsl. CBEPXIIPOBOAUMOCTS.

DaexTprdeckuii TOK B Bakyyme. CBOMCTBA 9ACKTPOHHEBIX IIYYKOB.

[ToaynpoBoanuku. CoOCTBEHHAA U IPUMECHAA IIPOBOAUMOCTD ITIOAYIIPOBOAHUKOB. CBOIiCTBA
p—n-tiepexoaa. [ToAyrpoBoAHIKOBBIE IPHOOPHL

DACKTPUYECKUI TOK B 9AEKTPOAUTAX. DAEKTPOAUTHYECKAA AUCCOIHAIHA. DACKTPOAHS.
3akonbsl Papases AAT 9AEKTPOAN3A.

Daexrpudecknii TOK B razaXx. CaMOCTOATEABHBIH B HECAMOCTOATEABHBIN pa3psA. Pazanmamnee
THIIBEI CAMOCTOATEABHOTO pa3pasa. Moanmsd. [1aazma.

TexHmueckne yCTPOWCTBA M IIPAKTUYECKOE IIPUMEHEHHE: TIa30Pa3spAAHBIE  AAMIIBI,
9AEKTPOHHO-AYYEBasl TPYOKa, IOAYIIPOBOAHHKOBBIE IIPHOOPBI: AHOA, TPAH3UCTOP, (DOTOAHOA,
CBETOAHOA, TAABBAHHKA, PAUHUPOBAHIE MEAU, BBIITAABKA AAFOMUHIA, SACKTPOHHAS MUKPOCKOIIUA.

AemMoHCTpanum.

3aBUCHMOCTD COIIPOTUBACHHA METAAAOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB 9AEKTPOAHUTOB.

3akonsl aaekTpoAnsa Papaaes.
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McxpoBoii paspaa B IPOBOAUMOCTD BO3AYXa.

CpaBHEHME IPOBOAUMOCTH METAAAOB U TIOAYIIPOBOAHHKOB.

OAHOCTOPOHHSAA IPOBOAUMOCTD AMOAQ.

YueHuwyeckHi 9KCIIEPHMEHT, AA00paTOpHBIE pabOThI, IPAKTHKYM.

HabAroaeHue sAekTpoAn3a.

M3amepenne 3apsira OAHOBAAEHTHOTO HOHA.

MccaeaoBaHne 3aBUCHMOCTH COIPOTUBAEHUA TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOABT-AMIIEPHON XaPAKTEPUCTUKU AHOAA.

Du3udecKuil IPAKTUKYM.

CrrocoOsr u3mepenns (QU3HMIECKUX BEAHYUH C UCIIOAB30BAHHEM AHAAOTOBBIX H IIH(POBBIX
M3MEPUTEABHBIX ~IIPUOOPOB H  KOMIIBIOTEPHBIX ~ AATYHKOBBIX ~ CHCTEM. AOCOAIOTHBIE U
OTHOCHUTEABHBIE ~ IIOIPEITHOCTH  u3MepeHnid  ¢pmsmdecknx  BeamumH. OIleHKa  I'paHUIIL
TIOTPEITHOCTEMH.

[IpoBeaeHne KOCBEHHBIX M3MEPEHHI, MCCACAOBAHUN 3aBUCHUMOCTEH (PH3UYECKUX BEAMYNH,
IIPOBEPKA IIPEAAOKEHHBIX THIIOTE3 (BBIOOp M3 pabOT, ONMCAHHBIX B TEMATUYECKAX Pa3ACAAX
«YIEHUYIECKHH IKCIIEPUMEHT, AADOPATOPHEIE PAOOTHI, IPAKTHKYMY).

MeoxnipeAMeTHBIE CBA3H.

Msygenne kypca cpusuku yrayoséunoro yposua B 10 kaacce ocymiecTBafeTca € yIETOM
COACP/KATEABHBIX MEKIIPEAMETHEIX CBA3EH C KYPCAMH MaTEMATHKI, OMOAOTUH, XUMUH, reorpadpun u
TEXHOAOTHH.

Me>xnpeamerHbIe TOHATHA, CBA3AHHBIE C H3YICHHEM METOAOB HAYYHOIO ITO3HAHHA:
ABACHHE, HAydHBIH axr, rumoresa, uandeckas BEAHYNHA, 3aKOH, TEOpHsA, HAOAIOACHUE,
3KCIIEPUMEHT, MOAECAMPOBAHUE, MOAEAb, U3MEPEHNE, IIOTPEITHOCTH H3MEPEHUI, U3MEPHUTEABHbIC
pubopsL, nudposas Aadboparopus.

Maremarmka: perenne CUCTEMbl ypaBHeHHUI. AuneiiHad yHKIuA, ImapadoAa, ruepOoAa,
ux rpadpuKd U CBOMCTBA. Tpuronomerpuyeckue (OYHKINN: CHHYC, KOCHHYC, TAHICHC, KOTAHICHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOKAECTBO. BexTopel m mxX mpoeknmm Ha OCH KOOPAWHAT,
CAOKEHHE BEKTOPOB.

brosorma: mexaHHYeCKOe ABIKCHUE B KUBOH IIPHUPOAE, AUMDPy3HA, OCMOC, TEIAOOOMEH
’KHBBIX OPTaHHU3MOB, TEIIAOBOE 3arPA3HEHUE OKPY/KAIOIIEH CPEABI, YTUAU3AINA OMOOPTAHIHIECKOTO
TOIAMBA AAfl BBIPAOOTKH «TE€IIAOBOWM» M 9ACKTPOIHEPIHH, IIOBEPXHOCTHOE HATMKEHHE K
KaITUAASIPHBIE ABACHUA B IIPUPOAE, IACKTPHYECKUE ABACHHA B JKUBOM IPHPOAEC.

Xumua: AMCKpEeTHOE CTPOEHHE BEIECTBA, CTPOEHHE aTOMOB M MOAEKYA, MOAb BEILECTBA,
MOAAPHAA Macca, IMOAYYEHHE HAHOMATEPHAAOB, TEIIAOBBIC CBOMCTBA TBEPABIX TEA, KHAKOCTEH M
Ia30B, KHAKHE KPHUCTAAABL, IACKTPHYECKHE CBOMCTBA METAAAOB, SIAEKTPOAUTHYECKAS AMCCOIIMAITHA,
raAbBAHUKA, SAEKTPOHHAA MUKPOCKOIIH.

T'eorpagpra: BAa:KHOCTh BO3AYXA, BETPHI, OAPOMETP, TEPMOMETP.

TexmoAorma: npeoOPa3sOBAHUE ABIKCHHUN C HCIIOAB30BAHHEM MEXAHH3MOB, VIET CYXOro U
KHAKOTO TPEHHA B TEXHHKE, CTATUYECKHNE KOHCTPYKINH (KPOHIITEHH, PEIIéTdaTeie KOHCTPYKIINMN),
HCITOAB3OBAaHIE 3aKOHOB COXPAHEHNA MEXAHHKH B TEXHHKE (THPOCKOI, BOAOMET M ApPYTHE),
ABHTATE€Ab BHYTPEHHEIO CrOPaHUSA, IApOBas TypOHHA, OBITOBOH XOAOAHABHHUK, KOHAHITHOHEP,
TEXHOAOTMM ITOAYYEHHUSA COBPEMEHHBIX MATEPHAAOB, B TOM UHCAE€ HAHOMATEPHAAOB, U
HAHOTEXHOAOTHH, ACKTPOCTATHYECKAA 3aIlHUTa, 3a3€MACHHE DAEKTPOIPHOOPOB, Ia30pa3psAAHBIE

AAMIIBI, IIOAYIIPOBOAHHKOBBIC HpI/I60pr, TaAbBAaHHMKA.
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11 KAACC

Pasaea 4. DaekrpoAnHaMuKa.

Tema 4. MarauraOE moae.

BzanmoaeficTBrEe ITOCTOSHHBIX MATHUTOB U IIPOBOAHHKOB ¢ TOKOM. MaruutHoe moae. Bekrop
MATHUTHOH HHAYKIHH. [IpHHIHI CyIEepHO3HIIMHM MATHUTHBIX ITOA€H. AMHMM MarHHTHOI
MHAYKIIHH.

MarauTHOE TIOAE IIPOBOAHHUKA C TOKOM (IIPAMOIO IIPOBOAHHKA, KATYIIKHA H KPYTOBOIO BUTKA).
OmmrT Dpcreaa.

Cuaa Amriepa, e€ HAIIPABACHUE H MOAYAb.

Cuaa Aopenria, e¢ HalIpaBACHHE U MOAYAbB. ABIDKCHHE 3aPAKEHHOI YaCTUIIEL B OAHOPOAHOM
MarHUTHOM I10Ae. PaboTa cuarr Aopenra.

MarnanTtHOE TTOAC B BerectBe. PeppoMarHeTuky, mapa- 1 AMAMATHETHKIL.

TexHudeckue yCTPOMCTBA M TEXHOAOTHYECKHE IIPOLECCHL IIPUMEHEHHE ITOCTOSHHBIX
MATHHTOB, 3AEKTPOMATHHTOB, TECTEP-MYABTHMETP, JACKTPOABHTIaTeAb SkoOm, yckopmreAn
5AEMEHTAPHBIX YACTHII.

AeMoHCTpanuw.

Kapruna AMHHI HMHAYKINM MAarHUTHOTO IIOAA IIOAOCOBOIO M IIOAKOBOOOPA3HOIO
ITIOCTOAHHBIX MAaTrHUTOB.

Kapruna At MArHITHON MHAYKITHH TOASl AAMHHOIO IIPAMOTO IIPOBOAHUKA M 3aMKHYTOTO
KOABIIEBOTO IIPOBOAHUKA, KATYIIIKH C TOKOM.

BsanmoaeiicTBre ABYX IIPOBOAHHKOB C TOKOM.

Cuaa Ammepa.

AetictBre cHABI /AOPEHIIa HA MOHBI SAEKTPOAUTA.

HabaAroaeHue ABIKEHHSA ITy9IKa SACKTPOHOB B MATHUTHOM ITOAC.

[TpuHImir AeFCTBUA SAEKTPOU3MEPHTEABHOTO IIPUOOPA MATHUTOIACKTPUYIECKOMN CHCTEMBL.

YaeHudecKkHr SKCIIEpHMEHT, AA00paTOpHBIE pabOTbI, IPAKTHKYM.

HccaeAoBaHME MATHATHOTO IIOASI IOCTOSAHHBIX MATHUTOB.

MccaeaoBanne cBoiicTB heppOMAarHETHKOB.

MccaeproBanne ACHCTBHA IOCTOAHHOIO MATHUTA HA PAMKY C TOKOM.

Wsmepenne cuasr Amimepa.

MsygaeHue 3aBUCHMOCTH CHABL AMITEPA OT CHABL TOKA.

OnpeaeseHne MArHUTHOM HHAYKIIUU HA OCHOBE HU3MEPEHUA CUABI AMITEpPA.

Tema 5. DAeKTPOMArHHTHAA HHAYKITHA.

SIBAcHME 9AEKTPOMATHHUTHON HHAyKIuH. [loTok Bexropa marHETHON wmHAyKnnm. DAC
HHAYKIIIH. 3aKOH 9AeKTpoMarHuTHOW mHAyKinu Papasesa. Buxpepoe saexrpuueckoe moae. Toxku
Dyxo.

OAC HHAYKIINHT B IIPOBOAHUKE, ABIKYIIIEMCSA B OAHOPOAHOM MArHUTHOM ITOAE.

ITpaBuao Aenra.

WMuaykruBaOCTh.  KaTyIllka HHAYKTHBHOCTH B IIEIIM IIOCTOSIHHOTO TOKa. JSIBAcHME
camonHAYKIn. DAC CaMOMHAYKITHH.

DHeprus MarHUTHOIO ITOAS KATYIIKU C TOKOM.

DAEKTPOMATHUTHOE ITOAE.

TexHudeckue yCTPOMCTBA U TEXHOAOTHYECKUE IIPOLIECCHL: MHAYKIIMOHHAA I1€9b, COACHOUA,
3AIIUTA OT 9ACKTPHU3AINN TEA IIPU ABIVKEHUN B MATHUTHOM ITIOAE 3EMAH.

AemoHCTpanum.
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HabAroaeHue ABACHHA 9ACKTPOMATHUTHOH HMHAYKIINIL.

MccaepoBanne 3aBucumocta DAC HHAYKITHE OT CKOPOCTH U3MEHEHNA MATHHTHOTO ITOTOKA.

IIpaBuao Aemira.

[TapeHme MarHuTa B AAFOMUHHUEBOH (MEAHOH) TpPyOe.

SIBACHIE CAMOMHAYKITUH.

MccaepoBanne 3aBucumocta DAC CAMOMHAYKIIMH OT CKOPOCTH H3MEHEHHUSA CHABI TOKa B
LIETIH.

YueHnwndgeckui IKCIIEpAMEHT, A200paTopHEIE pabOTEI, IPAKTHKYM.

MccaeaoBaHne IBACHHS 9ACKTPOMATHUTHON MHAYKIIHH.

OmpeaeAeHIE HHAYKIIIH BUXPEBOIO MATHUTHOIO TIOAS.

HMccaepoBaHme ABACHUSA CAMOUHAYKITHH.

COopka MOAEAH IAEKTPOMATHHTHOIO I€HEPATOPA.

Paszaea 5. KoaeGanusa 1 BOAHBI.

Tema 1. Mexanuueckre KOACOAHHA.

KoaebGareabnas cucrema. CBOOOAHBIE KOACOAHUH.

I'apmonmueckne koAebanua. Kunemarndeckoe 1 AMHAMUYIECKOE OIMCAHUE. DHEPIETHIECKOE
omnucaHue (3aKOH COXPAaHEHHA MEXaHHYECKOW »JHeprud). BBIBOA AMHAMHYECKOrO OIMCAHUA
TAPMOHHYECKUX KOACOAHUI U3 UX SHEPIETHIECCKOIO U KMHEMATHIECKOTO OITMCAHIA.

Amriamryaa u dasa koseOanmit. CBf3h aMIIAHTYABI KOACOAHHIH HCXOAHOM BEAHYHHBI C
AMIIAHTYAAMU KOACOAHHIH €€ CKOPOCTU U YCKOPEHHUS.

ITepuoa u wacrora koAeOaHmil. [leproA MaABIX CBOOOAHBIX KOACOAHHI MAaTEMATHIECKOTO
MaATHHKA. [TeproA cBOOOAHBIX KOACOAHMI ITPYKIHHOIO MASTHUKA.

[TonsaTue o 3aryxaroIux KoaeOaHusAX. BoiHymaeHHBIE KOAcOaHuA. Pesonanc. PesonancHas
kpuBas. BAusHme 3aTyxaHuA Ha BUA PE3OHAHCHON KPHUBOI. ABTOKOACOAHMUS.

Texuudgeckne yCTPOHCTBA M TEXHOAOTMYECKHE IIPOIECCH: METPOHOM, YACHL, KAYCAH,
MY3BIKAABHBIE HHCTPYMEHTHI, cericMorpad.

AemoHCTpanmm.

3anmcek KOAEOATEABHOIO ABHKEHUS.

HabAroaeHue HE3aBUCUMOCTH IIEPHOAA MAABIX KOACOAHUIT IPy3a HA HUTH OT AMIIAUTYABL.

MccaeaoBaHne 3aTyXarOIMUX KOACOAHUIT M 3aBUCHMOCTH IIEPHOAA CBOOOAHBIX KOACOAHHUIT OT
CONIPOTUBACHUA.

MccaepoBanne KoAcOaHHE Ipy3a Ha MACCHBHOM IIPYKHHE C IIEABIO (POPMUPOBAHUA
IIPEACTABACHHH 00 MACAABHOI MOAECAU IIPYKUHHOIO MAATHHKA.

3aKOH COXpaHEHHA SHEPIUH IIPU KOACOAHHUAX I'Py3a Ha IIPYKUHE.

VccaeaoBaHnE BBIHYKACHHBIX KOACOAHIIH.

HabAroaenue pesonanca.

Yuenmyeckui 3KCIIEpHMEHT, AA00paTOPHEBIE pabOThI, IPAKTHKYM.

Msmepenune neproaa CBOOOAHBIX KOACOAHUI HUTAHOIO U IIPYKHHHOIO MaATHHKOB.

M3yueHne 3aKOHOB ABIKCHIA TEAQ B XOAE KOACOAHMIT Ha YIIPYIOM ITOABECE.

V3ygenne ABUKEHHA HUTAHOTO MAaATHHUKA.

[IpeobpasoBane sHEPTHH B IPYKUHHOM MaATHHKE.

MccaeaoBaHne yOBIBAHUA AMIIAHTYABL 3ATYXAFOIIINX KOACOAHUI.

MccaeaoBaHme BBIHYKACHHBIX KOACOAHMIA.

Tema 2. DaeKTpOMATrHHTHEIE KOACOAHHA.
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Koaebareapnsiii  koHTYp. CBOOOAHBIE 9AEKTPOMATHHTHBIE KOAEOAHHA B HACAABHOM
koAreOaTeabHOM KOHTYpe. Popmyaa Tomcoma. CBfA3h aMIANTYABI 3apfAAa KOHACHCATOpA C
AMITAUTYAOH CHABI TOKA B KOACOATEABHOM KOHTYPE.

3aKOH COXpAaHEHHSA SHEPIUH B HACAABHOM KOAEOATEABHOM KOHTYPE.

3aryxaroIrue 9ACKTPOMATHHTHEIC KOACOaHMA. BEIHYIKACHHbIE 9ACKTPOMATHUTHBIC KOACOAHUS.

ITepemennsiit Tok. MOIIHOCTD IEPEMEHHOTO TOKA. AMIIAUTYAHOE U ACHCTBYIOIIIEE 3HAYCHUE
CHABI TOKA U HAIIPXKEHUA IIPU Pa3AMYHON (hOPME 3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMCHIL.

CHHYCOHAAABHBIN IIEPEMEHHBIH TOK. Pe3ucTop, KOHAGHCATOP M KATYIIKA MHAYKTUBHOCTU B
LIEIIN CHHYCOHAAABHOTIO IIEPEMEHHOTO TOKa. Pesonanc TokoB. PesoHanc HampsKeHNN.

Waeanpnsiit tpancdopmarop. IIponsBoactBO, mepeaada U IIOTPEOACHHE IACKTPHIECKOM
3HCpF M.

DKOAOIMYECKHE PHUCKH IIPU IIPOH3BOACTBE 9AEKTpOsHepruu. Kyabrypa wncroAbp3oBaHus
9AEKTPOIHEPIUH B IIOBCCAHEBHOMN KU3HU.

TexHudgeckue ycTpoOUCTBa U TEXHOAOTUYECKIE IIPOIIECCHI: 9ACKTPHUYECKUIT 3BOHOK, TEHEPATOP
IIEPEMEHHOIO TOKAa, AHHHHU AEKTPOIIEPEAAd.

AeMoHCTpanuw.

CBOOOAHBIE Y9ACKTPOMATHUTHEIC KOACOAHNA.

3aBUCHMOCTD YaCTOTHI CBOOOAHBIX KOACOAHUIT OT HHAYKTUBHOCTH M EMKOCTH KOHTYPA.

OcnuAAOTPAMMEBI 9ACKTPOMATHUTHBIX KOACOAHUIA.

I'eneparop He3aTyXarOIIUX SAEKTPOMATHUTHBIX KOACOAHHIH.

MoaAeAB 9AEKTPOMATHUTHOTO T'€HEPATOPA.

BeIHYKACHHBIE CHHYCOHAAABHBIC KOACOAHUA.

Pesucrop, KaTyIka HHAYKTHBHOCTH U KOHACHCATOP B IIEITH IIEPEMEHHOIO TOKA.

Pesonanc mpu IIOCAEAOBATEABHOM COEAMHEHUU PE3UCTOPA, KATYIIKA HMHAYKTHBHOCTH U
KOHACHCATOPA.

VerpolcTBo U IpUHIIAIT AHCTBUA TpaHcopMaTopa.

MoaeAb AMHHH 3AEKTPOIIEPEAAUN.

Yuenmyeckui 3KCIIEpHMEHT, A200paTOPHEBIE pabOTHI, IPAKTHKYM.

Msyuenue tpancgopmaropa.

MccaeaoBaHnEe IIEPEMEHHOIO TOKA YEPE3 ITOCACAOBATEABHO COEAMHEHHBIE KOHAEHCATOP,
KaTYIIKy U PE3UCTOP.

HabAroaeHuE 5AEKTPOMATHUTHOTO PE3OHAHCA.

MccaeaoBanne pabOTHI HCTOYHHUKOB CBETA B LIEIIN IIEPEMEHHOTIO TOKA.

Tema 3. Mexanndeckmne H 2A€KTPOMATHHTHBIEC BOAHBL.

MexaHudgeckre BOAHBI, YCAOBHA UX pacipoctpanenud. [lonepednsie u MPOAOABHBIE BOAHBIL.
ITeproa, ckopoCTh pacIIpoCTpaHEHHA U AAMHA BOAHBL CBOMCTBA MEXAaHHYECKAX BOAH: OTPAKEHUE,
IIpeAOMACHHE, HHTepdepeHnnsa U AU PAKIHA.

3Byk. Cxopoctb 3ByKa. I pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPY/KAFOIIIEH CPEABIL.

DAEKTPOMATHUTHBEIC BOAHBL Y CAOBHA HM3AYYEHHA DSACKTPOMATHHTHBIX BOAH. Bzammnas
OPHEHTAIUA BEKTOPOB B 9ACKTPOMATHUTHOM BOAHE.

CpoiicTBA ~ 9AGKTPOMATHHUTHBIX ~ BOAH:  OTPaXKEHHE,  IIPEAOMAEHHUE,  ITOAAPU3AIIHA,
nuaTepdepeHIua 1 AUMPPaKITHAL.

[[Tkara 9A€KTPOMATHUTHBIX BOAH. | [puMeHeHe 9A€KTPOMATHUTHBIX BOAH B TEXHUKE U OBITY.

[ IprHITAIIEL PAAOCBA3H U TeAEBHACHUA. PaanoAokarus.
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DAEKTPOMATHUTHOE 3arPA3HEHNE OKPY/KAFOIIIECH CPEABIL.

TexHugeckue yCTpONCTBA U IPAKTHYECKOE IIPUMEHEHHUE: My3bIKAABHBIE HHCTPYMEHTBI, PaAAp,
PAaAHMOIIPUEMHIK, TEAE€BHU30p, aHTeHHA, TeAedon, CBY-meus, yAbTpasByKOBas AHATHOCTHKA B
TEXHUKE U MCAUITHHE.

AemoHCTpanum.

OO6paszoBanue 1 PacIPOCTPAHEHHUE ITOIIEPEUHBIX H IIPOAOABHBIX BOAH.

Koaebarorrieecst TeAO KaK HCTOYHUK 3BYKA.

3aBUCUMOCTH AAMHBI BOAHBI OT YaCTOTHI KOACOAHHIA.

HabaroaeHue OTpakeHNA U IPEAOMACHHUA MEXAHHIECKUX BOAH.

Habaroaenue narepdepeHimm n AUQPAKIIHE MEXAaHUIECKAX BOAH.

AKyCTHIECKHH PE3OHAHC.

CBoiicTBa yABTPA3ByKa U €IO IIPUMEHEHHE.

HabaroaeHue CBA3M IPOMKOCTH 3BYKa M BEICOTHI TOHA C AMIIAUTYAOM M 9aCTOTOM KOACOAHUIA.

MccaeaoBaHmEe CBOMCTB 9ACKTPOMATHUTHBIX BOAH: OTPAKEHHUE, IIPEAOMACHHE, ITOAAPHU3ALITHA,
Audpaxius, naTepdEpPEHITHA.

O0napyxenue nHMPAKPACHOIO U YABTPAPHOACTOBOIO U3AYIECHUI.

Yuenwyaeckni IKCIIEpAMEHT, Aa00paTOpHEIE pabOThI, IPAKTHKYM.

Msygenne mapaMeTpoB 3BYyKOBOM BOAHBI.

Msyuenue pacrpocTpaHeHns 3BYKOBBIX BOAH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onrruxa.

[IpsAamMoAnHEIIHOE PacIIpPOCTPAaHEHHE CBETA B OAHOPOAHOI cpeae. Ayd csera. Toueunerii
HICTOYHUK CBETA.

Orpaxenne cBera. 3akOHBI OTpaxeHus cBera. llocrpoeHne H300pAKEHHI B ITAOCKOM
sepkane. Cdheprudeckue 3epkana.

IIperomaenme cBeta. 3aKOHBI IIPEAOMACHHA CBeTa. AOCOAFOTHBIN ITOKA3aTEAb IIPEAOMACHU.
OTHOCHTEABHBIH ITOKa3aTeAb IIpeAOMAeHHA. [TOCTOAHCTBO YaCTOTHI CBETA M COOTHOIIEHHE AAMH
BOAH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA Y€PE3 TPAHUITY PA3AE€AA ABYX OIITHYECKHUX CPEA.

Xoa Ayueii B mpmsme. Ancepcus csera. CAOKHBIH coctas Oeaoro csera. Llser.

[Toanoe BHyTpennee orpaxenue. [ IpeAeABHBIN yTOA IIOAHOTO BHYTPEHHETO OTPAKCHIA.

Cobuparoriime #  paccemBaroIue AMH3BL ToHKad AmH3a. QPOKycHOE paccTofsHHE |
OIITHYECKAasd CHAA TOHKOH AHMH3BIL 3aBHCHMOCTh (DOKYCHOIO PACCTOSHHA TOHKOH ChepHyecKomn
AHMH3BI OT €€ TEOMETPHH U OTHOCHTEABHOTIO ITOKA3aTEAS IIPEAOMACHUA.

®opmyAa TOHKOI AHMH3BL YBEATYECHHE, AABAEMOE AMH30M.

XOA Ayd9a, IPOIIEAITIETO AMH3Y TOA IMPOHU3BOABHEIM JTAOM K €€ TAABHOW ONTHYECKOM OCH.
[Tocrpoenne N300paKEHUI TOYKH U OTPE3Ka IPAMON B COOUPAFOIIUX U PACCEUBAIOIIUX AHMH3AX U
WX CHCTEMAX.

Omrrraeckue npuoopsl. Paspernarormas crrocooHocTs. 1'Aa3 Kak orrrmyeckas cucrema.

ITpeAeABI IPUMEHIMOCTH TEOMETPHYECKOI OIITHKH.

Boanosas orrruka. Marepdepennns csera. Korepenrasie HCTOYHUKN. Y CAOBUA HAOAFOACHUS
MAaKCHUMYMOB U MHHHMYMOB B MHTEP(EPEHIIMOHHON KAPTHHE OT ABYX KOI'€PEHTHBIX HMCTOYHHKOB.
[Tpumeps! kaaccugecknx HHTEPEEPEHITHOHHBIX CXEM.

Audpaxnusa cera. AudpaknnonHas perérka. Y CAOBUE HAOAIOACHUA I'AABHBIX MAKCHMYMOB
IIPU ITAACHUH MOHOXPOMATHYECKOIO CBeTa Ha AU(PAKIIHOHHYIO PEIIETKY.

[Toaspusarus cBeTa.
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Texamueckne yCTp OMCTBA M TEXHOAOIHYECKUE Hp OIICCCHI: OYKHM, AVIIa, HCpI/ICKOH,

CpOToaHHapaT, MHKPOCKOII, HpOCKL[HOHHbeI annapaT, HpOCBCTACHI/IC OIITUKH, BOAOKOHHAA OIITHKA,

AUDPAKITNOHHAS PEIIETKA.

AVIH3).

AemoHCTpanuw.

3aKOHBI OTPaKEHUA CBETA.

MccaeaoBaHne IIPEAOMACHUSA CBETA.

HabaroaeHuE ITOAHOTO BHYTPEHHETO OTpaKeHHUA. MOAEAD CBETOBOAA.
MccaeaoBaHme XOAQ CBETOBBIX IIYYKOB YepPe3 IIAOCKOIIAPAAAEABHYIO IIAACTHHY H IIPU3MY.
MccaeaoBaHne CBOHCTB H300OPAKEHHUH B AMH32X.

MoaeAn MHKPOCKOIIA, TEAECKOIIA.

HabAroaeHue naTepdepeHIu cBera.

HabAroaeHME 1IBETOB TOHKHUX ITAEHOK.

Habaroaenue audppaxium cera.

Msygenne AnppakimOHHON PEIIETKM.

Habaroaerne AHPaKITIOHHOTO CIIEKTPA.

HabAroaenue aucriepcun cBera.

Habaroaenue rmoaspusanum cBera.

IIprmeHeHIE TOAAPOUAOB AAS U3YICHIA MEXAHITICCKIX HAIIPS/KCHIH.
YaeHudecKkHH 9KCIIEpHMEHT, AA00paTOpHBIE paboThI, IPAKTHKYM.
Msmepenne mokasaTeAs IPEAOMACHHA CTEKAA.

HCCACAOB&HI/IC 3ABHCHIMOCTH (bOKyCHOFO paccroaHmsg OT BEIICCTBA (Ha OpHUMEpPE KHUAKHIX

Msmepenne pOKyCHOTO pacCTOAHUA PACCEUBAFOIIIX AMH3.

[ToAy4enne n300paKeHHA B CHCTEME U3 IIAOCKOTO 3€PKAAd I AHHS3HIL.
[ToAygenre n300paKeHHA B CUCTEME U3 ABYX AHH3.

Koncrpyuposanue TeA€CKOIIMYIECKHX CHCTEM.

Habaroaenue audppaxiun, naTepEpPEHITNN U ITOAAPU3ALINN CBETA.
VsydaeHue MOAAPHU3AHIH CBETA, OTPAKEHHOIO OT IOBEPXHOCTH AHIACKTPHKA.
Msyuenne narepdepeHITHE Aa3EPHOTO U3AYIEHUA HA ABYX ITICAAIX.
Habaroaenue aucrepcumn.

HabAroaerue 1 nccacaoBanmne ANGPAKIIIOHHOTO CIEKTPA.

M3mepenre AAMHBI CBETOBOI BOAHBL

[Toayuenune criexTpa H3AYIEHHA CBETOAHOAA IIPU IIOMOIIN AU(DPAKIIHOHHON PEIIETKI.
Paszaea 6. OcHOBBI cEIIAABHON TEOPUH OTHOCUTEABHOCTH.

rpaHI/ILIbI HpI/IMCHI/IMOCTI/I KAACCUYECKON MEXAHUKH. HOCTyAaTI)I CHCLII/IEIABHOI;'I TCOpI/II/I

OTHOCHUTEABHOCTH.

ITpocTpaHcTBeHHO-BpeMEHHOI ~ mHTEepBaA.  IlpeoOpasoamma  Aopenma.  Ycaosue

HpI/I‘{I/IHHOCTI/I. OTHOCHTEABHOCTD OAHOBpGMCHHOCTI/I. 33M6AACHI/IC BpEMCHH H COKpaIJ_ICHI/IC

AAVIHEL.

DHepPrua ¥ IMIYABC PEAATHBACTCKOM JaCTHITBL.
CBsA3b MACCHI C SHEPTUEIN M UMIIYABCOM PEAATUBHUCTCKON YaCTHUIIBL. DHEPIHA ITOKOA.

Texanueckue yCTpOﬁCTBa 1 TCXHOAOTHYCCKHC IIPOIECCHI: CITYTHHUKOBBIC HpI/IéMHHKI/I,

YCKOPHUTCAH 3APAKCHHBIX JACTHUIL.

Vdaenudeckuii sKCIIepUMEHT, AAOOPATOPHBIE PAOOTHI, IIPAKTUKYM.
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OmpeaeAeHHE HMIYABCA B 9HEPIUU PEAATHBHCTCKHX wacTHIl (10 dororpadpuaM TPEeKoB
SQPH)KCHHI)IX YaCTUIl B MAarHUUTHOM HOAC).

Pasaea 7. KBanToBasa ¢pusuka.

Tema 1. KoprycKyAapHO-BOAHOBOH AYAAH3M.

PaBHOBeCHOE TEIIAOBOE H3AYYCHHE (M3AYICHUE AOCOAIOTHO YEPHOTO TEAR). 3AKOH CMEIIICHUA
Buna. I'mmroresa [1aanka o xBaHTaX.

doronbl. DHEprus u UMITyAbC (POTOHA.

®oroaddexr. Omerrer A. I'. Croaerosa. 3akonsr doroadpdexra. YpaBueHue DHHIITCHHA
anst poroaddexra. «Kpacuas rpannmay dporoaddexra.

AaBAeHne cBeTa (B 9aCTHOCTH, AABACHHE CBETa Ha AOCOAFOTHO ITOTAOIIAFOIIYIO M a0COAFOTHO
otpaxaroriyro nosepxaocts). Omerrst [1. H. AebGeaesa.

Boanosbie cBofictBa wactuim. Boamsr ae Bpoiiaa. Aamaa BoAHBI Ae Bpoiiad u pasmepsr
00AACTH AOKAAM3BAIIMN ABIKYIIIEHCA 9acTUIEL. KopIyckyAfpHO-BOAHOBOH Ayasusm. Amdpaxiius
SAEKTPOHOB Ha KPUCTAAAAX.

Crennduka nsmepenuii 8 mukpomupe. Cootnorenus Heonpeaeréunocreii I'efizenOepra.

Texuudgeckne yCTPOHCTBA M TEXHOAOTHYECKHE IIPOIIECCHL CHEKTPOMETP, (DOTOIAEMEHT,
¢OTOAATUNK, TYHHEABHBIH MUKPOCKOII, COAHEYHAS OaTapes, CBETOAHOA.

AemorCTpanmm.

DotoaddeKT Ha YCTAHOBKE C IIMHKOBOH ITAACTHHOM.

MccaepoBanue 3akoHOB BHemIHEro dporoaddexra.

MccaeaoBaHme 3aBHCHMOCTH COIIPOTUBACHHSA ITOAYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBETOAHOA.

Coanedunas Oarapes.

Yuenmyaeckui IKCIIEpAMEHT, A200paTOpHEIE pabOTHI, IPAKTHKYM.

HccaepoBanne poropesucropa.

Msmepenne nocroaunoit [Taamka Ha ocHOBe nccaeaoBanud poroadpdexra.

MccaeaoBaHmE 3aBHCHMOCTH CHABI TOKA Y€PE3 CBETOAHOA OT HAIIPAKEHU.

Tema 2. @usnka aroma.

OIBITHL IO UCCAEAOBAHHIO CTpoeHMA aToMa. [1aanerapaas Mmoaeab aToma Pesepdopaa.

[Tocryaarer bopa. Maayuenne u moraorienne pOTOHOB IIPU IIEPEXOAEC aTOMA C OAHOTO
YPOBHA 9HEPIUU HA APYTOM.

Buapr czektpos. Criekrp ypoBHEI SHEPIHH aATOMa BOAOPOAQ.

CrioHTaHHOE U BBEIHY/KACHHOE U3AYUICHHE CBeTa. /\asep.

TexHuueckne yCTPONWCTBA M TEXHOAOIHMYECKHE IIPOLECCHL:  CIEKTPAABHBIM — aHAAH3
(CIIeKTPOCKOII), Aa3ep, KBAHTOBBII KOMIIBIOTED.

AemoHCTpanum.

Moaeas omsrra Pezepdopaa.

HabAroaeHue AHHERYIATBIX CIIEKTPOB.

VcrpoicTBo U ACHCTBHE CUETUYNKA MOHU3UPYIOITUX YACTHIL.

OmnpeaereHne AAMHBI BOAHBI AA3€PHOTO H3AYICHUA.

Yuennueckui 3KCIIEpHMEHT, AA00pPaTOPHEIE PAOOTHI, IPAKTHKYM.

HabAroaeHue AHHEHYATOTO CIEKTPA.

MccaeaoBaHne CIIEKTpa Pa3peKeHHOIO aTOMAPHOIO BOAOPOAA M H3MEPEHHE IIOCTOSHHON
Puabepra.

Tema 3. Pusuxa aTOMHOIO FAPA H IAEMEHTAPHBIX YACTHI].
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Hyxkaonnaa moaeab sAapa I'eiisenOepra—lBanenko. 3apaa sapa. MaccoBoe dmcao fAApa.
Mzorommr.

PaapnoaktuBHOCT. AAbha-pacmas. DACKTPOHHBIM N IO3UTPOHHBIN Oera-pacmaa. ['amma-
HU3AyYICHHE.

3aKOH PAaAHMOAKTHBHOIO pacmasa. PaamoaktmsHble wm3oTOIBI B 1pupoae. CoiicTsa
HMOHU3UPYIOIIETO H3AyYeHUA. BAMAHME PAAHOAKTHBHOCTH Ha KUBBIC OPraHU3MBL ECTeCTBEHHBIH
dou usayuenns. AozumeTpus.

DHeprus CBA3M HYKAOHOB B AApe. Saepubie cuabl AedexT MacCEL SApa.

SAaepusie peakiun. AeaeHue u cuntes AAep. Aaepusie peakropsl. IIpobaemsr ypaBagemoro
TEPMOSIACPHOTO CHHTE3a. DKOAOTHYICCKUE ACIICKTHI PA3BUTHSA AACPHOMN SHEPIETUKI.

MeTOABI pErucTparuy ¥ UCCAEAOBAHUA SIAEMEHTAPHBIX YaCTHUII.

DyHAaMEHTAABHBIC B3aUMOAEHCTBHUA. bapmonsr, me3onnr m AenToHbL [IpeacTaBaeHmE O
CranpaaptHOH MOAeAH. KBapK-TATOOHHAS MOAEADB AAPOHOB.

Pusuxka 3a npeaeramu CTaHAAPTHON MOAeAn. TEMHAA MaTepus U TEMHASA SHEPTHUA.

EAuncTBO pu3mUIecKoil KApTHHBL MUPA.

Texuudgeckne yCTPOMCTBA M TEXHOAOTMYECKHE IIPOIECCHI AO3UMETP, Kamepa Buabcoma,
AACPHBIN PEAKTOP, TEPMOSACPHBII PEAKTOP, AaTOMHAsA OOMOA, MATHUTHO-PE30HAHCHAS TOMOTrpadus.

Yuenmyueckui IKCIIEpAMEHT, A200paTOpHEIE pabOTHI, IPAKTHKYM.

MccaeproBanne TpeKOB 9acTHIL (110 TOTOBBIM poTorpadpusam).

MccaeproBanne paAmOaKTHBHOIO (DOHA C HCHOAB30BAHUEM AO3UMETPA.

Msygenne roraomenns OeTa-4acTUIL AAFOMIHHUEM.

Pa3zaea 8. DAeMeHTBI ACTPOHOMUY U ACTPO(PUIUKH.

Drarel pasBuTUA acTpoHOMUH. [IpuKAaAHOE M MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMHUH.
[TprmeHIMOCTD 3aKOHOB (PU3HKI AASL OOBACHEHNA IPUPOABI KOCMIYECKIX OOBEKTOB.

MeTOoABI  aCTPOHOMHYECKUX —HCCACAOBaHMHA. COBPEMEHHBIE —OITHYECKHE TEAECKOIIH,
PAAHOTEAECKOIIBI, BHEATMOCEPHAA ACTPOHOMUSL.

Bua 3Bésanoro neba. Cospesaus, ApKHE 3BE3ABL, IIAAHETHI, X BUAUMOE ABH/KECHIIE.

CoaAmednas cucrema.

Coanne. Coaneunas aktuBHOCTb. Mcrounnk sueprun CoAHITA U 3BE3A.

3BE3ABI, MX OCHOBHBIE XAPAKTCPUCTUKA. AMArpaMma «CIIEKTPAABHBIH KAACC — CBETHMOCTDY.
3BE3ABI TAABHOM ITIOCAEAOBATEABHOCTH. 3aBHUCHUMOCTB «MACCAa — CBETAMOCTB» AAS 3BE3A TAABHOU
ITOCAEAOBATEABHOCTH.  BHyrpennee crpoenme  3BE€3A.  CoOBpeMEHHBIE — IIPEACTABAEHHUA O
IIPOUCXOKAECHNN 1 3BOAIOIINN COAHITA 1 3BE3A. DTAIIBI JKU3HU 3BE3A.

Maeugnsrit [1yre — mamma I'anaxkruka. [Toroxenne m apmxenne Coanmna B 'anakruke. Turrer
raAakTuk. PaaporasakTuxy u kBazapbl. YEpHBIE ABIPHI B AAPAX IAAAKTHK.

Bceaennas. Pacmmpenune Beeaenmoit. 3akon Xa00aa. Pasberamme rasaktux. Teopus
Boarmmoro s3pea. PeanxroBoe nsayuenne.

Macrrrrabuas crpykrypa Beeaernoii. Merarasakruxa.

Heperménnpie mpoOAeMBI aCTPOHOMUM.

Yuennueckue HAOAFOAEHHA.

HabAroaerusa 3BE3AHOrO HeOA HEBOOPYKEHHBIM I'AA30M C HUCIIOAB3OBAHHEM KOMIIBIOTEPHBIX
IIPUAOKEHHH AAfl OIIPEACACHUA ITOAOKEHUA HEOECHBIX OOBEKTOB HA KOHKPETHYIO AQTy: OCHOBHBIC
cosBe3ansa CeBepHOro MOAYIIAPUA U APKUE 3BE3ABL

Habaroaerus B Teaeckorr AyHBI, IIAAHET, TYMAHHOCTEH U 3BE3AHBIX CKOITACHHIH.

Du3mdecKuil IPAKTUKYM.
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Crrocobbl m3mepenus (QU3NIECKUX BEAUYHH C HUCIOAB3OBAHHEM aHAAOTOBBIX U IH(PPOBBIX
H3MEPUTEABHBIX IIPUOOPOB H  KOMIIBIOTEPHBIX ~ AATYHKOBBIX ~CHCTEM. AOCOAIOTHBIE U
OTHOCHTEABHBIC ~ IIOIPEINHOCTH  u3MepeHui  pusmdecknx  BeamumH. OIleHKa  IPaHUIL
IOTPEIITHOCTEMH.

IIpoBeaenne KOCBEHHBIX M3MEPEHHI, MCCACAOBAHNN 3aBUCHUMOCTEH (PH3MYECKUX BEAMYNH,
IIPOBEPKA IIPEAAOKEHHBIX THIIOTE3 (BBIOOp M3 paboOT, ONMCAHHBIX B TEMATHYCCKUX PA3ACAAX
«V9IeHHYECKHUIT 9KCIIEPUMEHT, AA0OPATOPHBIE PAOOTEL, IIPAKTHKYM).

OG6obm1aroriee IIOBTOPEHNE.

O06o0IIIeHIEe U CHCTEMATH3AIINSA COACPKAHUA PasAeAOB Kypca «Mexanukay, «MoaekyaspHas
dusnKa 1 TEPMOAUHAMUKA», «DAECKTPOANHAMEKAY, «KoAeOanusa u BOAHBD, «OCHOBBI CIIEITHAABHOI
TEOPUH OTHOCUTEABHOCTHY, «KBaHTOBasA pHU3MKaY, « IAEMEHTH ACTPOHOMHUU U ACTPOMUIHKID).

PoAp dusnkn m aCTPOHOMHH B 9KOHOMHYECKON, TEXHOAOIMYECKOM, COIIMAABHON M
aTHYeCKON cepax ACATEAPHOCTH YEAOBEKA, POAb U MECTO (DU3HUKH U ACTPOHOMUU B COBPEMEHHOIT
HAYYHOM KapTHHE MHpA, 3HAYEHUE OIIMCATEABHOM, CHCTEMATHU3HPYIOIIEH, OOBACHUTEABHON H
IIPOTHOCTUYECKON (PYyHKIMH (PU3HYIECKO TeoOpHUH, POAb (pU3HMYECKOIl Teopur B (POPMHUPOBAHUI
IIPEACTABACHHH O (PU3MYECKOI KapTHHE MUpPa, MECTO (DU3MYECKOH KAPTUHBI MHUPa B OOIIEM PAAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABACHHIT O IIPUPOAE.

MeoxnipeAMeTHBIE CBA3H.

Wsyuenne kypca dpusukm yrayoséuasoro ypoHa B 11 kaacce ocyrmectBafercs ¢ yIérom
COACP/KATEABHBIX MEKIIPEAMETHBIX CBA3EH C KYPCAMH MaTEMATHKN, OMOAOTUH, XUMUH, reorpadpun u
TEXHOAOTHH,

Me>xnpeamerHpre MOHATHA, CBA3AHHBIE C H3YICHHEM METOAOB HAYYIHOIO ITO3HAHHA:
ABACHHE, HAydHBIH akr, rumoresa, uandeckasd BEAHYNHA, 3aKOH, TEOpHsA, HAOAIOACHUE,
SKCIIEPUMEHT, MOACAHPOBAHUE, MOAEAb, U3MEPEHHE, IIOIPEITHOCTH H3MEPEHUI, U3MEPHUTEABHbIC
1pubOpHL, udposad Aadboparopus.

Maremarnka: pereHne CHCTEMBl ypaBHeHU. TpuroHomerpudeckue (YHKINM: CHHYC,
KOCHHYC, TAHICHC, KOTAHICHC, OCHOBHOE TPHIOHOMETPHUYECKOE TOKAECTBO. Bexkropsl m mx
IIPOEKITUM HA OCH KOOPAHMHAT, CAOKEHHE BEKTOpPOB. IIpom3BOAHBIE 2AeMEHTAPHBIX (DYHKITHI.
[IpusHaku MOAOOHA TPEYTOABHHUKOB, OIIPEACACHHE ITAOIIAAN IIAOCKHUX (DHUTYP 1 00BEMA TEA.

Brosorns: >nexrpruyeckre ABACHUA B JKUBOH IIPUPOAE, KOACOATEABHBIE ABIKEHHUA B KUBOM
IIPUPOAE, 9KOAOIMYECKHE PHCKA IIPH IIPOU3BOACTBE IAECKTPOIHEPIHH, IACKTPOMATHHUTHOE
3arpA3HEHNE OKPY/KAIOIIEH CPEABI, YABTPA3BYKOBAA AMATHOCTHKA B MEAUIIMHE, OIITHYECKHE ABACHHA
B YKUBOM IIPUPOAE.

Xumus: crpoeHne aTOMOB I MOAEKYA, KPUCTAAAHYECKAA CTPYKTYPa TBEPABIX TEA, MEXaHU3MBI
00pa30BaHUA KPUCTAAAIMYECKOH PEIIETKH, CIIEKTPAABHBIN aHAANS.

Teorpaghms. marauTHBIE ITOAIOCA 3EMAH, 3aACKH MATHUTHBIX PyA, POTOCHEMKA 3EMHOIT
IIOBEPXHOCTH, cerficmorpad.

TexHoAOrHA. TPUMEHEHHE ITOCTOSHHBIX MATHHTOB, 3ACKTPOMAIHUTOB, 9ACKTPOABUIATEAD
Sxobu, TeHepaTOp IEPEMEHHOIO TOKA, MHAYKINOHHAA II€Yb, AHHHH 3AEKTPOIEPEAAd,
9AEKTPOABHTATEADB, PaAdp, PAAHOIPHEMHUK, TEACBU30p, aHTeHHa, Teaedon, CBY-meus,
VABTPa3BYKOBasg AMATHOCTHKA B TEXHUKE, IIPOEKITMOHHEIN aIllIapaT, BOAOKOHHAA OITHKA, COAHEYHAS

621T21p€51, CITYyTHHUKOBBIC HpI/IéMHI/IKI/I, HACpHaH BHCPFCTI/IKa U 9KOAOTHYECKHUE ACIICKTHI €€ paSBI/ITI/I}I.
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I[TAAHVPVEMBIE PE3VABTATBI OCBOEHMS ITPOI'PAMMBI 11O ®M3MKE HA VPOBHE
CPEAHET'O OBIIEI'O OBPASOBAHMAAMYHOCTHBIE PE3VABTATDI

ANMUYHOCTHBIE PE3YABTATBI
AndHOCTHBIE PE3yABTATBI OCBOCHHA y4eOHOro mpeaMera «DPu3nKa» AOAKHBI OTPAKATH
TOTOBHOCTb H CIIOCOOHOCTb OOYYAIOIINXCA PYKOBOACTBOBATHCA CPOPMHUPOBAHHOI BHYTPEHHEN
ITO3MUITUEH AMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHEHTAIIMH, IO3UTHBHBIX BHYTPEHHHUX YOEKACHMHIH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTAM POCCHICKOIO OOIIECTBA, PACIINPEHHE KU3HEHHOTO
OIIBITA M OIIBITA AEATEABHOCTH B IIPOIIECCE PEAAHM3AIINN OCHOBHBIX HAIIPABACHHM BOCIHTATEABHOI
AEATEABHOCTH, B TOM YHUCAE B YACTH:
IPA’KAAHCKOI'0 BOCHUTAHUA:
® chHOPMHUPOBAHHOCTD  TPAKAAHCKOH  ITO3UIIMHM  OOYYAIOINErocs Kak  aKTHBHOIO U
OTBETCTBEHHOTO YACHA POCCHIICKOTO ODIIECTBA;
® [IPUHATAC TPAAUIHOHHBIX OOIIEYCAOBEUCCKUX TIYMAHHUCTUYECKHX H ACMOKPATHYCCKUX
IIEHHOCTEM;
® TOTOBHOCTH BECTH COBMECTHYIO ACATEABHOCTb B HHTEPECAX IPAKAAHCKOTO OOIIECTBA,
y9aCTBOBATH B CAMOYIIPABACHHH B OOPAa30BATEABHON OPraHHU3aIINT;
® yMEHHUE B3aMMOACHCTBOBATH C COIMAABHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKITUAMU
U HA3HAYCHUEM;
® TOTOBHOCTBH K TYMAHHTAPHOH M BOAOHTEPCKON ACATEABHOCTH.
NATPUOTUYECKOIO BOCIIUTAHUA:
¢ chHOPMUPOBAHHOCTD POCCHICKON I'PAKAAHCKON HACHTUYHOCTH, IATPHOTH3MA;
® IIEHHOCTHOE OTHOIIICHHE K TOCYAAPCTBEHHBIM CHMBOAAM, AOCTIKCHHAM POCCHICKIX YIEHDBIX
B 00AaCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUA:

¢ chHOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSA, STHIECKOTO IIOBEACHN;
® CIIOCOOHOCTD OIIEHUBATH CUTYALIMIO M IIPUHUMATH OCO3HAHHBIC PEIICHUSA, OPUECHTHPYACH HA
MOPAABHO-HPABCTBEHHBIEC HOPMEI U IIECHHOCTH, B TOM YHCAE B ACATEABHOCTH YIEHOTO;
® OCO3HAHHE AUYHOTO BKAGAA B IIOCTPOEHHE YCTOMYMBOIO OYAYITIErO.
3CTETUYECKOIO BOCIIMTAHMA:
® SCTETHYECKOE OTHOIIICHHE K MHPY, BKAIOUAA 3CTETHUKY HAYIHOIO TBOPYECTBA, IPHUCYIIETO
dusudgeckoit Hayke.
TPYAOBOI'O BOCHUTAHMA:
® HHTEPEC K Pa3AMYIHBIM chepam IPOPEeCCHOHAABHON ACATEABHOCTH, B TOM YHCAE CBA3AHHBIM
¢ pU3HKOI M TEXHUKOH, YMEHHE COBEPIATh OCO3HAHHBIN BHIOOpP OyAyIleH mpodeccuu u
PEAAH30BEIBATE COOCTBEHHBIC KI3HEHHDIE IIAQAHBI;
® TOTOBHOCTH M CIOCOOHOCTH K OOPA30BAHHIO U CAMOOOPA30BAHUIO B 00AaCTH (PU3HKK Ha
HPOTAKEHUH BCEH KU3HU.
9KOAOTHMYECKOT'0 BOCITUTAHUA:
® cOpPMUPOBAHHOCTD 9IKOAOTHYECKOH KYABTYPBHI, OCO3HAHHE T'AODAABHOIO —Xapakrepa
9KOAOTHYECKHX IIPOOAEM;
® [IAAHHUPOBAHHE U OCYIIECTBACHHE ACHCIBHUI B OKPY/KAFOITICH CPEAE HAa OCHOBE 3HAHMA IIeAEH

yCTOfI“II/IBOFO paSBI/ITI/IH YECAOBEYECTBA,
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paciupeHue OIIbITA ACATCABHOCTH 9KOAOTHYECKOM HAIIPaBACHHOCTH Ha OCHOBEC

MIMEIOIIUXCA 3HAHUIH 110 (DH3HUKE.

INEHHOCTU HAYYHOI'O IIO3HAHWA:

c(hOPMUPOBAHHOCTD MHPOBO33PEHHSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
dpusmIecKoil HayKHU;
OCO3HAHUE I[CHHOCTH HAYYHOM ACSITEABHOCTH, TOTOBHOCTB B IIPOIlECCE M3YYeHUs (DU3UKI

OCYILCCTBAATD IIPOCKTHYIO I HCCACAOBATCABCKYIO ACATEABHOCTD HHAUBUAYAABPHO U B TPVIIIIC.

METAITPEAMETHDIE PE3YAbBTATDI
ITosnaBaTeApHBIE YHUBEpPCAABHBIE yUE€OHBIE ACHCTBUA

basoBrbIe Aormueckue AeﬁCTBI/I}I:

CaMOCTOATEABHO (DOPMyAHPOBATE U AKTYaAH3HPOBATH IIPOOAEMY, pacCMaTpuBaTh eé

BCECCTOPOHHCE,
OIIPCACAATH HNCAH ACATCABPHOCTH, 32AaBATh HapaMeprl u KpHTCpI/II/I X AOCTHIKCHMA,
BBIABAATE 3AaKOHOMECPHOCTH U IIPOTHBOPCYNA B PACCMATPHUBACMBIX CbI/ISI/I‘-ICCKI/IX ABACHUMAX;

pa3pa6aTbIBaTb IIAQH PCIICHUA HPO6ACMBI C y‘IéTOM AHAAM3a MMCFOIITUXCSA MAaTCPHAAPHBIX U

HCMaTCpI/IaAbeIX pCCprOB;

BHOCHUTDH KOppCKTI/IBbI B ACATCABHOCTDH, OIICHHBATH COOTBETCTBHE peSyAI)TaTOB IICAAM,

OIICHUBATD PUCKH HOCACACTBI/IfI ACATCABPHOCTH,

KO OpAI/IHI/IpOBaTb 1 BBIIIOAHATDH pa60Ty B yCAOBHAX peaAbHOI‘O, BI/IpTyaAbHOFO "

KOM6I/IHI/IPOB9.HHOFO BSHHMOACﬁCTBHH;

paSBI/IBﬁTb KpCaTI/IBHOC MBIITIACHHE HpI/I pCLHﬁHI/H/I AKHU3HCHHBIX HPO6ACM.

Bbasosrie HNCCACAOBATCABCKHEC AeﬁCTBI/IH:

BAAACTh HAYYHOH TEPMUHOAOIMEH, KAFOYEBBHIMU ITOHATHAMH M METOAAMH (PU3UIECKOI
HAyKH;

BAAAETb HABBIKAMH Y9IEOHO-UCCACAOBATEABCKONM H IIPOCKTHOM AEATEABHOCTH B 00AACTH
dpu3MKH, CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEABHOMY ITOHMCKY METOAOB PEIICHUS

3aAa4 (1)I/I3I/I°I€CKOI“O COACPIKAHUA, IPUMCHCHHUTO PA3AMYIHBIX METOAOB ITO3HAHUA,

BAAACTh BUAAMH ACATCABPHOCTH IIO IIOAYYCHHIO HOBOTO 3HAaHWA, €ro HHTCPIPCTAIIHM,
HpeO6paSOBaHI/IIO 54 HpI/IMCHﬁHI/IIO B paSAI/I‘IHbIX Y‘I66HBIX CUTyalusaX, B TOM YHCAC HpI/I

CO3AQHUH YYECOHBIX IIPOEKTOB B 00AACTH (PU3HUKH;

BBIABAATE IPUYNMHHO-CACACTBCHHBIC CBA3W M AKTYAAU3HPOBATH 32Aa49y, BEIABUTATH THIIOTC3Y
eé pCH_IeHI/IH, HaAXOAUTDb apFYMCHTbI AAA AOKA3aTEABCTBA CBOHMX yTBCp)KACHHfI, 3aAaBaTb

IIapaMCTPBI U KPUTCPHUH PCIICHUA;

aHaAI/I3I/IpOB21Tb IIOAYYICHHBIC B XOAC pCH_ICHI/IH 3aAa9H peSyAbTaTbI, KpI/ITI/I"ICCKI/I OLICHHUBATDH

UX AOCTOBCPHOCTD, IIPOTHO3NPOBATDh N3MCHCHNC B HOBBIX YCAOBHUAX;

CTaBHTh M (DOPMYAHPOBATH COOCTBEHHBIE 3aAQ9M B OOPAa30BATEABHOH ACATEABHOCTH, B TOM

YHCAEC HpI/I HM3y9YCHHUHA CpI/ISI/IKI/I,

AaBaTb OLICHKY HOBBIM CHUTYaIlUAM, OLICHUBATD HpHO6pCTéHHbeI OIIBIT,

YMETDH HCPCHOCI/ITI) 3HAHHA I10 (i)I/ISI/IKC B HpaKTI/I"ICCKyIO 00AACTD KHU3HECACATCABHOCTH,
YMETDH I/IHTCFPI/IPOBaTb 3HAHMUA U3 paSHbIX HPCAMCTHBIX O6AaCT€fI;

BBIABHUI'ATH HOBBIC HACH, IIPECAAATATD OPUTUHAABHBIC IIOAXOABI 1 PCILICHUS,
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CTaBHUTb IIPOOAEMBI M 32AQ9H, AOITYCKAFOIIINE AABTEPHATHBHEIC PEITICHIA.

Pabora c uadgopmanueii:

BAAACTD HABBIKAMH ITOAYYEHUA HHQOPMAIIN (DHU3UYIECKOTO COACPKAHUA U3 HCTOYHUKOB
PasHBIX THIIOB, CAMOCTOATEABHO OCVIIIECTBAATH IIOHMCK, AHAAM3, CHCTEMATH3AIHIO U
MHTEPHPETAITHIO HHPOPMALINH PA3AMIHBIX BUAOB H (DOPM IIPEACTABACHHS;

OIICHUBATH AOCTOBEPHOCTD NH(POPMAIIUH;

HCIIOAB30BATH CPEACTBA NH(OPMAITMOHHEIX H KOMMYHHKAITHOHHBIX TEXHOAOTHIT B PEITICHIH
KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPTAHU3AIIMOHHBIX 33A29 C COOAFOACHHEM TPeOOBAHMIT
S5PrOHOMHKH, TEXHUKH OE30IIACHOCTH, THIHEHBI, PECYPCOCOEPEKEHHA, IIPABOBBIX M
3THYECKUX HOPM, HOPM HH(MOPMAIIHOHHON OE3011aCHOCTH;

CO3AABATDH TEKCTHI (DH3UIECKOTO COACP/KAHHA B PASAMYHBEIX (POPMATAX C YIETOM HASHAYCHHSA
nH(AOPMAIIUN H IIEAEBOH AYAUTOPHH, BBHIOUpPAs ONTHMAABHYIO (DOPMY IPEACTABACHHA M

BH3yaAM3aITH.

KomMMyHHMKaTHBHEBIE YHUBEPCAABHBIE yUeOHBIE ACHCTBHA:

OCYILECTBAATDH OOIIIEHNE Ha YPOKaX (DU3UKUA U BO BHEYPOUIHOM ACATEABHOCTH;

PACIIO3HABATH IIPEAITOCBIAKA KOH(DAUKTHBIX CHTYaIlUi U CMArYaTh KOH( AUKTHI;

Pa3BEPHYTO U AOTHYHO M3AArATh CBOIO TOYKY 3PEHHSA C MCIIOAB30BAHHEM A3BIKOBEIX CPEACTB;
IIOHUMATD U UCIIOAB30BATh IIPEUMYIIECTBA KOMAHAHOW 1 HHAUBUAYAABHOMH PaOOTEI;
BBIOMPATh TEMATUKY U METOABI COBMECTHBIX ACHCTBHI C YVYETOM OOINMX HHTEPECOB U
BO3MOXKHOCTEH KAKAOI'O YACHA KOAACKTHBA,

IIPUHUMATDH IIEAU COBMECTHOM AEATEABHOCTH, OPTAHU3OBLIBATL U KOOPATHUPOBATH ACHCTBUSA
IO €€ AOCTHZKEHHIO: COCTABAATH IIAAH ACHMCTBHUI, PACIPEAEAATH POAU C YIETOM MHEHMI
YYIACTHHKOB, OOCYIKAATh PE3YABTATHI COBMECTHOH PaOOTEL;

OIICHUBATH KAYEeCTBO CBOEIO BKAAAA M KAKAOTO YYaCTHHKA KOMAHABI B OOINMI PE3yABTAT IIO
PaspabOTaAHHBIM KPUTEPHUAM;

IIPEAAATaTh HOBBIE IIPOEKTHI, OIEHHBATh HMAEU C IIO3UIIUU HOBU3HBI, OPHUTHHAALHOCTH,
IIPAKTUYIECKOM 3HAYUMOCTH;

OCYILECTBAATD ITO3UTUBHOE CTPATETMIECKOE IIOBEACHHE B PASAHMYHBIX CUTYALIHUAX, IIPOABAATD

TBOPYECTBO U BOOOPAKEHNE, OBITh HHUIIIATHBHBIM.

PeryaaruBHBIE yHUBEpPCAABHBIE YU€OHBIE ACHCTBUA

Camoopranusanms:

CaMOCTOATEAPHO OCYIIECTBAATD IIO3HABATCABHYIO ACATEAPHOCTH B obaacTu (i)I/ISI/IKI/I 58

aCTpOHOMI/H/I, BBIABAATH HpO6A€MbI, CTaBHUTb M q)OpMyAI/IpOBaTb COOCTBEHHEBIE 3aAAYH,

CaMOCTOATCABPHO COCTAaBAATh ITAAH PCEIICHUA paC‘-IéTHbIX " KAaYCCTBCHHBIX 3aAaY, ITAAH
BBIIIOAHECHH A HpaKTH‘ICCKOﬁ pa6OTbI C y‘IéTOM HNMCIOIITUXCA pCCYpCOB, COOCTBEHHBIX

BO3MOKHOCTEN U IIPEATIOUTEHUH;
AABATDH OIICHKY HOBBIM CHTYAITHAM;
PACIIUPATD PAMKH YI€OHOTO IIPEAMETA Ha OCHOBE AMYHBIX IIPEAIIOYTECHUIT;

ACAATh OCO3HAHHBIA BHIOOP, APIYMEHTHPOBATH €ro, OpaTh Ha CeOA OTBETCTBEHHOCTH 3a
pereHue;

OIICHUBATDH IPUOOPETEHHBIN OIIBIT;
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CIOCOOCTBOBATE (POPMHUPOBAHUIO U IIPOABACHHIIO 9PYAULINN B 00AACTH (DUBUKU, ITIOCTOSHHO

IIOBBIIIIATH CBOI OOPAa30OBATEABHBII U KYABTYPHBIN YPOBEHb.

CaMOKOHTP OABb, OMOITIOH AABHBIN UHTEAACKT:

AaBaTb OIICHKY HOBBIM CHTyaItusAM, BHOCHTDH KOppCKTI/IBI)I B ACATCABHOCTDb, OIICHHUBATDH

COOTBETCTBHUC PE3YABTATOB LICAAM;

AAACTHb HaBbIKaAMM IIO3HABATEABHON pC(pACKCI/H/I KaK OCO3HaHHs COBEPIIACMbBIX ACEICTBI/II‘/'I "

MBICAMTEABHBIX IIPOIIECCOB, UX PE3YABTATOB M OCHOBAHMII;

HCIIOAB30BATH IIPUEMBI PeDAECKCHU AASl OLIEHKH CHTYAIlUH, BHIOOPA BEPHOTIO PEIIICHHS;
YMETb OLIEHUBATH PUCKI U CBOEBPEMEHHO IIPUHUMATE PEIIEHUSA 110 UX CHIKEHUIO;
HPUHUMATH MOTHABHI ¥ APTYMEHTHI ADYTUX IIPH AHAAU3E PE3YABTATOB AEATEABHOCTH;
IPUHUMATD CeOf, TOHUMAaAs CBOM HEAOCTATKH M AOCTOMHCTBA;

HPUHUMATD MOTHABHI ¥ aPTYMEHTHI ADYTHUX ITPA AHAAU3E PE3YABTATOB AEATEABHOCTH;

IIPU3HABATH CBOE IIPABO U IPABO APYTHX HA OIIIOKH.

B HpOHCCCC AOCTHZKEHUA AMYIHOCTHBIX pCSyAbTaTOB OCBOCHMA HpOFpaMMbI II0 CpI/ISI/IKC AAA ypOBHﬂ

CpCAHCFO O6LT_[CFO O6p9.30B2_HI/IH y o6yqa}on_mxc;[ COBCpLHCHCTByeTCH SMOHI/IOHaAbeIﬁ HNHTEAAEKT,

HpCAHOAaFa}OLL[I/IfI C(bOpMI/IpOBaHHOCTbI

CAMOCO3HAHHISA, BKAIOYAIOIIETO CHOCOOHOCTP HOHHMATH CBOE SMOIMOHAABHOE COCTOSHHE,
BUACTD HAIIPABACHUSA PA3BUTHA COOCTBEHHOH 3MOITMOHAABHOI Cpepbl, OBITH YBEPEHHBIM B
cebe;

CAMOPEryAUPOBAHMUSA, BKAIOYAIOIIETO CAMOKOHTPOAB, YMEHHE IIPHHHMATb OTBETCTBEHHOCTD
32 CBOE IIOBEACHHE, CIIOCOOHOCTD AAAITHPOBATHECA K OMOI[MOHAABHBIM H3MCHEHUAM I
HIPOABAATH THOKOCTD, OBITH OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHBAITUH, BKAFOYAFOIIEH CTPEMACHUE K AOCTIKEHHIO IIEAH H YCIIEXY,
OITHIMH3M, HHUIIIATUBHOCTD, YMCHHE ACHCTBOBATD, HCXOASl H3 CBOMX BO3MOKHOCTEII;
SMIIATHM, BKAIOYAIOIIECH CIIOCOOHOCTh ITOHHMATH OSMOLIMOHAABHOE COCTOSIHHE APYTHX,
VYUTBIBATH €IO IIPH  OCYIIECTBAGHHH OOINEHHA, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPE/KUBAHHIIO;

COIIMAABHBEIX HABBIKOB, BKAOYAIOIIUX CIIOCOOHOCTD BBICTPAUBATH OTHOIIECHUA C APYTHMU

ATOABMMH, 3216OTI/ITI)CH, TIPOABAATD HHTCPEC U PA3PCIIATH KOHCI)AI/IKTBI.

IMPEAMETHBIE PE3VABTATDI

K konny ooydenus B 10 Kaacce mpeAMETHBIE PE3YABTATEI HA YTAYOAEHHOM YPOBHE AOAKHBI OTPAKATD

chOPMUPOBAHHOCTD § OOYYAFOIIUXCSA YMEHUIA:

IIOHUMATh POAb (DH3UKH B  SKOHOMHUYECKOM, TEXHOAOIMYECKOH, 9KOAOTHYECKOII,
COIIMAABHOM M O3THYECKOH cdepax AEATEABHOCTH YEAOBEKA, POAb U MECTO (PU3UKU B
COBPEMEHHOM HAYYHOI KAPTHUHE MHUpPA, 3HAYEHHE OIIMCATEABHOM, CHUCTEMATH3UPYIOIIEH,
OOBACHUTEABHOW M IPOTHOCTHYECKON (OYHKIHE (PH3HIECKON TEOPpUH — MEXAHUKH,
MOAEKYAAPHON (DU3UKU U TEPMOAHMHAMUKH, POAb (PU3HYECKOI TeopuHu B (pOPMHPOBAHUI

IIPEACTABACHHH O (DU3NUECKON KapTUHE MHUPA;

PAa3AMYATh YCAOBHA IPHUMEHHMOCTH MOAEAEH (DU3NYECKUX TEA H ITPOIIECCOB (ABACHMIA):
MHEPIHAABHAS CHCTEMa OTCY€Ta, aOCOAIOTHO TBEPAOE TEAO, MaTepHAAbHAA TOYUKA,

PABHOYCKOPEHHOE ABHKEHHE, CBOOOAHOE ITAACHHE, aOCOAIOTHO yupyrad Aedpopmarins,
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aOCOAIOTHO yHPyroe u abDCOAIOTHO HEYIPYIOE€ CTOAKHOBEHHSA, MOACAU Ia3a, KUAKOCTH I
TBEPAOTO  (KPUCTAAAMYECKOTO) TEAA, HACAABHBIM Ia3, TOYEYHBIH 3apfA, OAHOPOAHOE
IAEKTPHUIECKOE ITOAE;

pasAHYATh YCAOBHA (TPAHHUIIEL, OOAACTH) IPUMEHHUMOCTH (DU3HYECKUX 3aKOHOB, ITOHUMATDH
BCeOOIUIl Xapakrep (OYHAAMEHTAABHBIX 3aKOHOB M OIPAHHYEHHOCTh HCIIOAB30OBAHUSA

YaCTHBIX 3AaKOHOB,;

AHAAH3HPOBATD U OODBACHATh MEXAHHYCCKHUE IIPOLECCHI M SBACHUSA, HCIIOAB3Yf OCHOBHBIC
ITOAOKEHHA M 3aKOHBI MEXAHHUKU (OTHOCHTEABHOCTh MEXAHIYECKOIO ABHKEHHA, (DOPMYABI
KHHEMATUKH PaBHOYCKOPEHHOIO ABWKEHHsA, IIpeoOpasoBaHmA lasmaes AAA CKOPOCTH H
IIepeMEITeHus, 3aKOHE HbproToRa, mpuHIuI oTHOCHTEABHOCTH ["aAmAes, 3aKOH BCEMHPHOTO
TATOTEHUsA, 3aKOHBI COXPAHEHUA UMIIYAbCA 1 MEXaHHMYECKON SHEPINH, CBA3h PAOOTHI CHABI C
M3MEHEHUEM MEXaHUYECKOH SHEPIUH, YCAOBHA PaBHOBECHA TBEPAOIO TEAQ), IPH ITOM
HCIIOAB30BATh MATEMATUYECKOE BHIPAKEHHE 3aKOHOB, YVKA3bIBATH YCAOBHA ITIPUMEHHUMOCTH
usHIecKHx 3aKOHOB: IIpeoOpazoBanmii I'aamaed, Broporo u tperbero 3akoHos HproTona,

3AKOHOB COXpaHCHI/IH HNMITyAbCa MEXAHIYICCKOU BHCPFI/H/I, 3aKOHa BCCMI/IpHOI‘O TATOTCHUA,

AHAAMSHPOBATD H OODBACHATH TEIAOBBIC IIPOLIECCHI U ABACHUSA, HCIIOAB3YA OCHOBHBIC
noAoxkerna MKT u 3akOHBI MOAEKYAAPHONM (DU3UKH M TEPMOAMHAMUKHI (CBA3b AABACHUS
HACAABHOIO TI232 CO CPEAHEH KHHETHMYECKOH OJHEPIUEH TEIIAOBOTO ABIKCHHA U
KOHIICHTPAIIUEH €TI0 MOACKYA, CBA3b TEMIIEPATYPH BEINECTBA CO CPEAHEN KHHETUYECKOM
SHEPTHEN TEIAOBOIO ABIKEHHS €rO 4YaCTHIl, CBA3b AABACHHMA MAEAABHOIO Tasa C
KOHIICHTPAIINEN MOAEKYA M €ro TemIreparypoi, ypasHeHme MenaeaeeBa—Kaarreiipona,
IIEPBEI 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAaHEHHA SHEPTUN B TEITAOBBEIX IIPOIIECCAX), TPH
5TOM  HCIIOAB30BaTh  MATEMATUYECKOE  BHIPAKEHME  3aKOHOB,  YKA3BIBATH  YCAOBUA

npuMeHuUMOCTH ypapHeHHA MenaeaeeBa—Kaameipona;

AHAAM3UPOBATH U OOBACHATH SACKTPHYECKHE ABACHHSA, HCIIOAB3Y OCHOBHBIE IIOAOKEHHA U
3aKOHBI JACKTPOAMHAMHKH (3aKOH COXPAHEHHA SAEKTPHYECKOTO 3apsAAa, 3akOH KyaoHa,
HOTEHIIUAABHOCTD 3AEKTPOCTATUYECKOIO ITOAfl, IPUHINII CYHEPIO3UIHUU SAEKTPUIECKAX
ITOAEH, TIPH 9TOM YKa3bIBasg YCAOBHA IIPUMEHHMOCTH 3akOHa KyAoHa, a TakKe IPaKTHIECKH
Ba’KHBIC COOTHOIIEHHA: 3aKOHBI OMa AAA y9aCTKA IIEIH U AAfl 3AMKHYTOH 3AEKTPHYICCKOMN
nery, 3aKoH Aoyaa—Aena, mpasusa Kupxroda, 3akonsr Papases AAST 9AEKTPOAN3A);

OIHUCHIBATD (DU3MYECKHE IIPOLECCH U SABACHHSA, HCIOAB3YA BEAHYHHBL IIEPEMEITICHHE,
CKOPOCTb, YCKOPEHHE, HMIIYABC TEAA M CHCTEMBI TEA, CHAA, MOMEHT CHABI, AABAECHUE,
IIOTEHITUAABHAA SHEPTHUs, KUHETHYCCKAA SHEPTHfA, MEXaHHYECKasd dHEPIrusA, pabOoTa CHABIL,
HEHTPOCTPEMHUTEABHOE YCKOPEHHE, CHAA THKECTH, CHAA VIPYIOCTH, CHAAQ TPEHHS,
MOITIHOCTD, SHEPIUf B3aHMMOACHCTBHA TeAa C 3eMAEH BOAM3N €€ IIOBEPXHOCTH, SHEPIHA
YHIPYTOoH AeOpMAIIUN IIPYKHHBIL, KOAHYECTBO TEIIAOTHI, AOCOAIOTHAA TEMIIEpATypa TeAa,
paboTa B TEPMOAMHAMUKE, BHYTPEHHAA SHEPIUA HACAABHOIO OAHOATOMHOIO TIa3a, pabora
HACAABHOIO Ta3a, OTHOCHTEABHAS BAQKHOCTB BO3AyXa, KILA mMA€aABHOrO TEIIAOBOIO
ABUTATEAS; SIACKTPHYECKOE ITOAE, HATPAKEHHOCTb IACKIPHUYECKOIO IIOAfl, HAIPAKEHHOCTD
IIOAA TOYEYHOIO 3aPAAA MAW 3aPAKEHHOIO IMApa B BAKYYME M B AUSAECKIPHKE, ITOTEHIIHAA
SAEKTPOCTATUYECKOIO IIOAf, PA3HOCTh HOTEHIHAAOB, SAEKTPOABMIKYINAA CHAA, CHAA TOKA,
HAIPAKEHUE, MOIIHOCTL TOKA, 3AEKIpHYEcKad EMKOCTb ITAOCKOIO KOHAEHCATOPa,
COIIPOTUBAECHHE yYaCTKa IIEITHM C IIOCACAOBATEABHBIM M IIAPAAACABHBIM COECAMHEHUEM

pCSI/ICTOpOB, BHCPFI/IH BACKTpI/I‘*ICCKOI“O IIOAA KOHACHC&TOpa;
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OOBACHATD OCOOEHHOCTH IPOTEKAHUA (DU3HYECKUX ABACHHIN: MEXaHHYECKOE ABIKCHHE,
TEIIAOBOE ABIDKCHHE YaCTHI[ BEIIECTBA, TEIIAOBOE PABHOBECHE, OPOYHOBCKOE ABILKCHILE,
Auddysns, HCIApeHHe, KUAIICHHE § KOHACHCAIUA, IIAABACHHE W KPHUCTAAAH3AIIHA,
HAIIPABACHHOCTD TEIIAOIIEPEAAYH, SACKTPH3ALUA TEA, SKBHIIOTCHIIMAABHOCTD ITOBEPXHOCTH
3aPAKEHHOTO IIPOBOAHHKA,;

IIPOBOAUTD HCCACAOBAHHE 3aBHCHMOCTH OAHOI (DU3HYECKOH BEAHMYHMHBI OT APYIOH C
HCIIOAB30BAHNEM IIPAMBIX M3MEPEHHH, IIPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATDH
PE3YABTATHL IOAYYCHHON 3aBHCHMOCTH (PU3HYECKUX BEAMYHH B BHAE IPaUKOB C yu€TOM
aOCOAIOTHBIX IIOTPEIITHOCTEH N3MEPEHUIT, ACAATD BBIBOABI ITO PE3YABTATAM HCCACAOBAHIS,
HpOBOAI/ITb KOCBCHHBIC I/I3MCPCHI/IH @H:&H‘ICCKMX BCAI/I"II/IH, HPI/I 3TOM BI)I6I/IpaTI)
OIITHMAABHBIH METOA H3MEPEHHSA, OLIEHUBATH AOCOAIOTHBIE 1 OTHOCHTEABHBIC ITOTPEIITHOCTH
HPHMI)IX U KOCBCHHBIX H3MCPCHI/II71;

IIPOBOAUTH OIIBITHI IO IIPOBEPKE IIPEAAOKEHHON IMIIOTE3BI: IIAAHHPOBATH IKCIIEPHUMEHT,
coOUpaTh SKCIEPUMEHTAABHYIO YCTAHOBKY, AHAAU3HPOBATH IIOAVICHHBIC PE3YABTATBI K
ACAATH BEIBOA O CTATYCE IIPEAAOKEHHON IHIIOTESHI;

CODOAFOAQTH IIpaBHAA OE30ITACHOIO TPYAA IIPU IIPOBEACHHH HCCAGAOBAHUI B pPaMKax
YyIeOHOTO 9KCIIEPHUMEHTA, IIPAKTUKYMAa U YICOHO-MCCACAOBATEABCKON M  IIPOCKTHOM
ACATEABHOCTH C HCIIOAB3OBAaHHEM H3MEPUTEABHBIX YCTPOMCTB M  AaDOPATOPHOIO
00OPYAOBAHIS;

perraTs pacyETHBIE 3aAAYH C ABHO 3aAAHHOM 1 HEBHO 3aAAHHON (PU3HYECKON MOACABIO: Ha
OCHOBAHNN aHAAHM34d YCAOBHA OOOCHOBBIBATH BBIOOP (DH3MYECKOM MOACAH, OTBEYAFOIIECH
TPEOOBAHUAM 3aAAYUH, IIPUMEHATH (POPMYABI, 3aKOHBI, 3aKOHOMEPHOCTH M ITOCTYAQTHI
UsHYeCKHX TEOPHUH IPU HCIIOAB3OBAHHH MATEMATHYECKHX METOAOB pCIIEHHA 3aAad,
IIPOBOAUTH PACYETHl HA OCHOBAHHUM HMCIOIIHUXCA AAHHBIX, AaHAAU3HPOBATH PE3YABTATH K
KOPPEKTHUPOBATH METOABI PEIIEHUSA C YIETOM ITOAYIEHHBIX PE3YABTATOB;

perIaTh KaYeCTBCHHBIC 3aAAYH, TPEOYIOIINE IIPUMECHEHNA 3HAHUI U3 PAa3HBEIX PA3ACAOB Kypca
pusHKy, 2 TAKKE MHTEIPALINY 3HAHHI U3 APYIUX IIPEAMETOB €CTCCTBEHHO-HAYYIHOIO IIHKAA:
BBICTPANBATD AOTHYCCKYIO I[CIOYKY PACCYKACHHN C OIOPOH HA H3YYICHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PHU3UIECCKHUE ABACHIS;

HCIIOAB30BATh TEOPETHYCCKUE 3HAHNA AASl OOBACHEHNSA OCHOBHBIX IIPHHIIAIIOB PaOOTEL
M3MEPUTEABHBIX IIPHOOPOB, TEXHIYECKAX YCTPOUCTB M TEXHOAOTHIECKHUX IIPOIIECCOB;
IIPUBOAUTE IIPHMEPHI BKAAAQ POCCHMCKHX U 3aPYOEHKHBIX YIEHBIX-(PH3UKOB B Pa3BUTHE
HAyKHU, B OOBACHEHHE IIPOIIECCOB OKPYKAIOIIEIO MUPA, B PA3BUTHE TEXHHUKH U TEXHOAOIUI;
AHAAMSHPOBATH M OILICHUBATH ITOCACACTBHSA OBITOBOM M IIPOH3BOACTBCHHON ACATEABHOCTH
YCAOBEKA, CBA3AHHON C (PU3HYECKUMH IIPOLECCAMH, C IMO3HIIMH 9KOAOTHYECKOMH
©E30I1aCHOCTH, IIPEACTABACHHUI O PALIMOHAABHOM IIPHPOAOIIOAB30BAHAM, 4 TAKKE PA3YMHOM
HCIOAB30BAHUU AOCTIKEHHI HAYKH M TEXHOAOTHMI AAf  AAQABHEHIIEIO  Pa3BUTHA
YEAOBEYECKOTO OOITIECTRA;

IIPUMEHATH PA3AHYHBIC CIIOCOOBI PadOTEI ¢ HMH(OpPMAIHEH (PU3HIECKOIO COACPIKAHHA C
HCIIOAB30BAHIEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOAOIUH, IIPH 9TOM HCIOAB30BATDH
coBpeMeHHbIe NH(MOPMAIINOHHBIE TEXHOAOTHH AAfA ITOMCKA, IIEPEPAOOTKA U IPEABABACHUA
y4eOHOM U HAyIHO-IONYAAPHON HHAMOPMAIIUN, CTPYKTYPUPOBAHHA U HHTECPIIPETALINN

nHQAOPMAIINHN, ITOAYICHHON N3 PA3AHYHBIX HCTOYHHUKOB, KPHUTHYECKH aHAAU3HPOBATDH
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ITOAYYIAEMYI0 MH(MOPMALINIO U OLEHUBATh €€ AOCTOBEPHOCTH KAK HA OCHOBE HMEIOIIUXCHA
3HAHUI, TAK M Ha OCHOBE aHAAHM3a NCTOYHHKA HH(POPMAIIHH;

IIPOABAATH OPIraAHU3AIIMOHHBIE U IIO3HABATEABHBIEC YMEHHUA CAMOCTOATEABHOTO IIPHOOPETEHUA
HOBBIX 3HAHMI B IIPOIIECCE BEITOAHEHHA IIPOCKTHBIX U YI€OHO-UCCACAOBATEABCKHAX PaOOT;
paboTaTh B IPyIIIE C NCHOAHEHHEM PA3AMIHBIX COIMAABHBIX POAEH, ITAAHHPOBATH padOTy
I'PYHIIBI, PAHOHAABHO PACIPEAEAATH ACATEABHOCTD B HECTAHAAPTHEBIX CUTYAITUAX, AAEKBATHO
OIICHMBATDH BKAAA KaKAOTO M3 YYACTHUKOB IPYIIILI B PEIICHIE PACCMATPHBAEMOM IIPOOAEME;
HIPOABAATE MOTHUBAIIHIO K OYAYITIEH IIPOPECCHOHAABHOMN AEATEABHOCTH 110 CHEITHAABHOCTAM

PHU3UKO-TEXHIIECKOTO TTPOMUASL.

K xonmy obyuenns B 11 Kaacce IpeAMETHBIE PE3YABTATHI HA YTAYOAEHHOM YPOBHE AOAKHBI OTPAKATD

chOPMUPOBAHHOCTD Y OOYIAFOIIIXCH YMEHFH:

IIOHUMATh POAb (DUBUKA B 9KOHOMUYECKOH, TEXHOAOIMYECKON, COIMAABHON H 9THIECKOH
chepax ACATEAPHOCTH YEAOBEKA, POAb U MECTO (DU3HKH B COBPEMEHHOIT HAyYHOI KapTHHE
MHpPa, POAb ACTPOHOMHH B IIPAKTHUYECKOI ACATEABHOCTH YEAOBEKA U AAABHEHIIIEM HAYYHO-
TEeXHHYECKOM Pa3BUTHH, 3HAYCHHUE OIMCATCABHON, CHCTEMATU3UPYIOIICH, OOBACHUTEABHON
1 IIPOTHOCTHYECKON (DYHKINNA (PHU3NIECKON TEOPHUH — IAEKTPOAMHAMHUKH, CIEITHAABHOI
TEOPUU  OTHOCHTEABHOCTH, KBAHTOBOH  (DU3MKH, POAb (DUINYECKOH TEOpuH B
dopmupoBaHIN TIPEACTABACHHNH O (DU3NYECKOW KAPTHHE MHpPa, MECTO (DU3HYECKOHN
KAPTUHBL MHpPa B OOIIEM PAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABACHUI O
IIPUPOAE;

pPasAMYaTh YCAOBHA IPUMEHHMOCTH MOAEAEH (DUM3NYECKUX TEA M IIPOIECCOB (ABACHHI):
OAHOPOAHOE IAEKTPHUYECKOE U OAHOPOAHOE MAarHHUTHOE IIOAf, FTAPMOHHYECKHE KOAEOAHMH,
MATEMATHYIECKI MAATHUK, HACAABHBIN IIPYKHHHBIM MAATHUK, TAPMOHHYECKHIE BOAHEL,
HACAABHBIH KOACOATEABHBI KOHTYP, TOHKAf AHMH34, MOAGACH aTOMa, aTOMHOIO fAPA H

KBAHTOBOU MOACAH CBETA;

pasAnYaTh yCAOBHA (TPAHHIIBI, OOAACTH) IPUMEHHMOCTH (DU3MYECKUX 3aKOHOB, ITOHHMATD
BCEOOIIMI Xapakrep (DYHAAMEHTAABHBIX 32aKOHOB U OIPAHHYEHHOCTb HCIIOAB3OBAHHSA
YACTHEIX 3aKOHOB;

AHAAM3HPOBATE U OODBACHATH IACKTPOMATHUTHBIE IIPOIECCHI U ABACHHUSA, HCIOAB3YA
OCHOBHBIE  ITOAOKCHHA M  3aKOHBI JACKTPOAMHAMHKH W  CIEIMAABHOW  TEOPHH
OTHOCHTEABHOCTH (3aKOH COXPAaHEHHA JACKTPHYECKOIO 3apfAaa, cruAa AmIiepa, CHA2
AopeHIia, 3aKOH 3AEKTPOMATHUTHON HHAyKINU, IpaBuAO Aenna, cBaAzb DAC caMOHMHAYKITHN
B 3AEMEHTE JACKTPHYECKOH IIEMH CO CKOPOCTHIO HN3MEHEHHA CHABI TOKA, ITOCTYAQTHI
CHEITMAABHOH TEOPHH OTHOCUTEABHOCTH DHHIIITEIHA);

AHAAMBHUPOBATD M OOBACHATb KBAHTOBBIE IIPOIIECCHI M ABACHUA, HCIIOAB3YA IIOAOKEHUA
KBAHTOBOM (pmsuku (ypaBHeHHE IHHIITEHHA AAA doTodddekTa, IEpBBHI H BTOPOH
rocryAatel bopa, npuHIuI coortHOIIeHHA HeompeAaeA€HHOCTEl [efizenbepra, 3aKOHBI
COXpPAaHEHHUs 3aPAAOBOTO M MAaCCOBOIO YHCEA M SHEPIUM B AACPHBIX PEAKITHAX, 3aKOH
PAAMOAKTUBHOTO PACIIAaAQ);

OIHCHIBATD (DU3MYECKUE IIPOIECCHl W ABACHHSA, HCIOAB3YS BEANYHHBL HAIIPDKEHHOCTD
SAEKTPHUYECKOTO IIOAf, TOTEHIIHAA 3AEKTPOCTATHYECKOTO ITOAf, PA3HOCTb IOTEHIINAAOB,

SACKTPOABI/I)KYHIQH CHAd, MHAYVKIIUA MAarHUTHOIO IIOAS, MATHITHBI IIOTOK, CHAaA AMnepa,
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HHAYKTUBHOCTDB, 9ACKTPOABHIKYIIIafd CHAA CAMOHMHAYKIIUH, SHEPIUA MATHHTHOIO ITOAf
IIPOBOAHHKA C TOKOM, PEAATHBHCTCKHH MMITYABC, IIOAHASl SHEPTHA, SHEPIUA IIOKOA
CBODOAHOI YACTHIIBI, SHEPIUA U UMITYABC (DOTOHA, MACCOBOE UMCAO M 3aPAA AAPA, SHEPIHA
CBA3H AAPA;

OOBACHATE OCOOEHHOCTH IPOTEKAHHUA (PU3HYECKUX ABACHHI: SACKTPOMATHUTHAA HHAYKIIUA,
CAMOMHAYVKIIUA, PE30HAHC, HHTEP(EPEHINA BOAH, AHUQPAKIHA, AHCIEPCHA, IIOAHOE
BHYTpeHHEe OTpaxkeHune, dorosaekrpudeckuii saddekr (poroadpdexr), arpda- u Oera-
PACITaABI AAEP, FAMMA-U3AYUEHUE AAEP, (PU3MYECKHE ITPUHIIUIIB CIIEKTPAABHOIO aHAAM3A U
paboTEL Aa3epa;

OIIPEACAATH HAIIPABACHHE HHAYKIINHI MATHUTHOTO ITIOAf IIPOBOAHUKA C TOKOM, CHABL AMItepa
1 CHUABI /\OpEHIIa;

CTPOHTH M300paKEHNE, CO3AABAEMOE ITAOCKHM 3€PKAAOM, TOHKOH AMH30H, U PACCUYUTHIBATH
€TO XapPaKTEePHUCTUKH;

IIPUMEHATH OCHOBOIIOAATAFOIIHIE ACTPOHOMIWYECKHE ITOHATHA, TEOPHH U 3aKOHBI AAf AHAAU32
1 o0BACHEeHHA (PU3HIECKHUX IIPOIIECCOB, IIPOUCXOAAIIUX B 3BE3AAX, B 3BE3AHBIX CHCTEMAX, B
MEKTAAAKTHIECKOI CPEAC; ABH/KEHHA HEOECHBIX TEA, SBOAIOIIH 3BE3A 1 Beeaennoii;
IIPOBOAUTH HCCAEAOBAHUE 3aBHCUMOCTEN (DU3MIECKIX BEAHYHNH C HCIOAB30BAHUEM ITPAMBIX
HM3MEPEHUIl, IIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YABTATHI IIOAYICHHON
3aBHCUMOCTH  (DU3HYECKUX BEAHYHMH B BHAE TIpapuKOoB ¢ yIETOM aOCOAFOTHBIX
ITIOIPEITHOCTEH U3MEPEHUI, ACAATh BEIBOABI IIO PE3YABTATAM MCCACAOBAHMS;

IIPOBOAUTH KOCBEHHBIE HM3MEpeHHA (PU3HMYECKUX BEAUYHH, IIPU 3TOM BBIOMPATH
OITUMAABHBIH METOA M3MEPEHIUsA, OIEHUBATh AOCOAFOTHBIE M OTHOCHTEABHBIE IIOIPEITHOCTH
IPAMBIX ¥ KOCBEHHBIX M3MEPEHUIH;

IIPOBOAUTH OIIBITHI IIO IIPOBEPKE IIPEAAOKEHHOM THIIOTE3BI: IIAAHHPOBATH SKCIEPHUMEHT,
coOHpaTh SKCIEPHUMEHTAABHYIO YCTAaHOBKY, aHAAU3HPOBATH IIOAYVICHHBIE PE3YABTATBI H
AGAATH BEIBOA O CTATyCE IIPEAAOKEHHOI THIIOTESHI;

OIIMICHIBATH METOABI IIOAYYIEHUA HAYIHBIX ACTPOHOMHYECKIX 3HAHUIL;

COOAFOAQTH IIpaBHAA OE30ITACHOIO TPYAA IIPU IIPOBEACHHH HCCACAOBAHUI B pPaMKax
y4eOHOrO 9KCHEPHMEHTA, IIPAKTUKYMAa M Y4eOHO-HCCACAOBATEABCKOM M IIPOEKTHON
ACATEABHOCTH C HCIIOAB30OBAHHEM H3MEPUTEABHBIX YCTPOMCTB M  AaDOPATOPHOIO
000OPYAOBAHS;

perraTs pacyETHBIE 3aAaYH C ABHO 3aAAHHOI U HEABHO 3aAAHHON (DU3MYECKOH MOAEABIO: HA
OCHOBAaHUHN aHAAM3A YCAOBHA BBHIOMPATHh (DU3NYECKHE MOAEAHU, OTBEYAIOIIHE TPEOOBAHHAM
3aAa4HM, IPUMEHATh (POPMYABI, 3aKOHBI, 3AKOHOMEPHOCTU U IOCTYAAThl (DU3HYECKUX TEOPUIt
IIPX HCIOAB30BAHHH MATEMATUYECKUX METOAOB PEIIEHHA 3aAaY, IIPOBOAUTH PacyU€Thl Ha
OCHOBAaHUHN HMEIOIIHUXCA AAHHBIX, aHAAU3HPOBATH PE3YABTATHI U KOPPEKTHPOBATH METOABI
peIIeHnA ¢ y9ETOM IIOAYIEHHBIX PE3YABTATOB;

peIraTh Ka9eCTBEHHBIE 3aAa9H, TPEOYIOIIE IPUMEHEHNA 3HAHUIA U3 PAa3HEIX PA3ACAOB Kypca
dusnky, a TaKkixKe HHTEIPAIIUN 3HAHHUI U3 APYIUX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKAQ:
BEICTPAUBATD AOTHYECKYIO IIEIIOYKY PACCYKACHHUI C OIIOPOH Ha H3YYCHHBIC 3aKOHBL,
3aKOHOMEPHOCTH U (DHU3UIECKUC ABACHU;

HCIIOAB30BATh TEOPETHYECKUE 3HAHUA AASl OOBACHEHUA OCHOBHBIX IIPUHIIAIIOB PaOOTEL

U3MEPUTEABHBIX HpI/I60pOB, TEXHUYCCKHNX yCTpOfICTB 1 TCXHOAOITYCCKHUX ITPOIECCOB;
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IIPUBOAHTE IIPHMEPHI BKAAAQ POCCHHCKHX U 3aPYOEKHBIX YIEHBIX-(PH3UKOB B Pa3BHUTHE
HAyKH, B OOBACHEHHUE IIPOIIECCOB OKPY/KAIOIIEIO MUPA, B PA3BUTUE TEXHUKH U TEXHOAOTHIH;
AHAAHSHPOBATH U OIICHUBATH IIOCACACTBHA OBITOBOM H IIPOM3BOACTBECHHON ACATEABHOCTH
YEAOBEKA, CBA3AHHOW C (PU3MYCCKUMU IIPOIIECCAMH, C IIO3MIMMI  3KOAOTHYECCKOM
©E30I1aCHOCTH, IIPEACTABACHHUIT O PAIIMOHAABHOM IIPHPOAOIIOAB30BAHNM, 4 TAKKE PA3yMHOM
HCIIOAB30BAHUH ~ AOCTIKEHHII HAYKHM W TEXHOAOTHH AAA  AAABHEHIIIETO  Pa3BUTHA
YEAOBEYECKOTO ODIIECTBA;

IIPUMEHATh PA3AUYHBIC CIIOCOOBI PabOTH ¢ HH@OpMAnHed (DU3UIECKOIO COACPKAHUA C
HCIIOAB30BAHUEM COBPEMEHHBIX HH(OPMAIIHMOHHBIX TEXHOAOTHUI, IIPU 9TOM HCIOAB30OBATDH
coBpeMeHHbIe NH(MOPMALIMOHHBIE TEXHOAOTHH AAf ITOMCKA, IIEPEPAOOTKA U IPEABABACHIUSA
yIeOHOH W HAYYHO-IONYAAPHOH HHQOPMAIINH, CTPYKTYPUPOBAHUA H HMHTEPIPETAITHI
nH(MOPMAIINHN, I[IOAYICHHON N3 PA3AHYHBIX HCTOYHHKOB, KPHUTHYECKA aHAAU3IPOBATDH
ITOAYYIAEMYIO MH(MOPMAIIMIO U OLEHUBATh €€ AOCTOBEPHOCTb KAK HA OCHOBE HMMEIOIIUXCH
3HAHUH, TAK ¥ Ha OCHOBE aHAAM3a NCTOYHHKA HH(OPMAITHH;

IIPOABAATH OPraHU3AITHOHHbIE U IIO3HABATEABHBIE YMEHUA CAMOCTOSTEABHOTO IIPHOOPETEHHA
HOBBIX 3HAHNN B IIPOIIECCE BEITOAHCHHSA IIPOCKTHBIX U YIEOHO-NCCACAOBATEABCKHIX PaOOT;
paboTaTh B IPyIIIE C UCHOAHEHHEM PA3AMYIHBIX COIMAABHBIX POAEH, ITAAHHPOBATH padOTy
IPYIIIIBI, PAIIMOHAABHO PACIIPEACAATD ACATEABHOCTD B HECTAHAAPTHBIX CHTYAIIHAX, AACKBATHO
OIICHUBATDH BKAAA Ka’KAOTO U3 YYACTHUKOB IPYIIIILI B PEIIEHUE PACCMATPHBACMOH IIPOOAEMEL;
IIPOABAATD MOTHUBALIHIO K OYAYIIEH IPO(ECCHOHAABPHON ACATEABHOCTH IIO CIEIIMAABHOCTAM

PU3HKO-TEXHUIECKOTO IPODHALL.

TEMATHUUECKOE ITAAHWUPOBAHME

10 KAACC
Koanuecrso uacos
Ne HanmeHoBaHME pa3A€AOB U Baexrponusie (1indpoBbIe)
n/m = TeM IpOorpaMmsl B:e Kownrp. Ipaxr. oOpa3oBaTeAbHBIE PECYPChI
r

pabGorsr paborsl

Pasaea 1. HAVUHBIN METOA ITO3HAHUA ITPUPOADI

11 Hayamsrit meToa nosuanus 6 butanorexa LIOK
' LIPHPOABI https://m.edsoo.ru/f16b68d7
Wroro 1o pasaeAy 6
Pazaea 2. MEXAHHKA
butamorexka [IOK
2.1 1 1
Kmevarmsa 0 https://m.edsoo.ru/f16b68d7
butaumorexka [IOK
22 10
A https://m.edsoo.ru/f16b68d7
butaunorexa LIOK
2.3 C é 5 1
THTHIE TBEPAOTO Tena https://m.edsoo.ru/f16b68d7
o4 3aKOHBI COXpaHEHHSA B 10 1 bubanorexa [IOK
' MEXaHUKE https://m.edsoo.ru/f16b68d7
Hroro mo pasaeAy 35
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Paszaea 3. MOAEKYAAPHASA ®N3MKA 1 TEPMOANMHAMUWKA

OcHoBE
3.1 MOAEKYAIPHOKHUHETHIECKOM 15 Bubanorera LHOK
https://m.edsoo.ru/f16b68d7
TEOpUHU L
30 Tepmoamaamuka. Terraobbre 20 bubaumorexa LIOK
MAITHHBL https://m.edsoo.ru/f16b68d7
33 ArperatHsle COCTOSHHUSA 14 bubaumorexa LIOK
BerecTBa. Pa3oBEIE IEPEXOABL https://m.edsoo.ru/f16b68d7
Wroro mo pasaeAy 49
Pazaea 4. DAEKTPOANHAMUMKA
bubanorexa [TOK
+ DACKTPITIECROE OAC 24 https://m.edsoo.ru/f16b68d7
40 ITocTOAHHEBIN 3AEKTPHUYIECKUI o4 bubanorexa ITOK
TOK https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3AHYHBIX CPEAAX 6 Bubazorera HOK
https://m.edsoo.ru/f16b68d7
Wroro o pasaeay 54
Pazaea 5. PU3NUECKUU ITPAKTHKYM
5.1 QU3HIIeCcKUIT TPAKTHKYM 16 16 E:Simozizg)gi F16b68dT
Mroro o pasaeay 16
Pesepsroe Bpemsa 10 Bubanorera LIOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOAMYECTBO YACOB 170 16

IO IMMPOI'PAMME
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KAACC

KoanuecrBo uacos

Ne HaunmeHnoBanue pasaeron DaexTpoHHEIE (ITU(POBHIE)
Bcer | Konrp. ITpaxr.
n/u M TE€M IIPOrPAMMBI o0pa3oBaTeAbHBIE PECYPCHI
o paboTel paboTsr
Paszaea 1. DAEKTPOANTHAMUKA
bunoanorexka IIOK
1.1 M 14
AHHTHOE Hone https://m.edsoo.ru/39859¢f1
12 DACKTPOMATHUTHASL 13 1 bubaumorexa [IOK
’ MHAYKIHA https://m.edsoo.ru/39859¢f1
Wroro mo pasaeAy 27
Pasaea 2. KOAEBAHHUA 11 BOAHBI
Bbubanorexa IIOK
2.1 M 6 10
CHARIHECIHE ROACOATIA https://m.edsoo.ru/39859%¢f1
20 DAECKTPOMATHUTHEIC 15 bubanorexa LIOK
' KOAeOaHwMsA https://m.edsoo.ru/39859¢f1
23 Mexarndeckne u 10 1 bubanorexa [IOK
' 3AEKTPOMATHUTHEIE BOAHBI https://m.edsoo.ru/39859¢f1
bubanorexa [IOK
2.4 @) 25 1
i https://m.edsoo.ru/39859¢f1
Hroro o pasaeAy 60

Pasaea 3. OCHOBBI CITELIMAABHOMU TE

OPHI OTHOCHUTEABHOCTHU

buoamorexka [IOK
31 Ocnonnt CTO > ! https://m.edsoo.ru/39859¢f1
Mroro o pasaeay 5
Paszaea 4. KBAHTOBAA ®M311KA
41 KoprmyckyaspHO-BOAHOBOM 15 butanorexa IIOK
AYAAHI3M https://m.edsoo.ru/3985%f1
bubanorexa LIOK
42 bramia atova > https://m.edsoo.ru/39859%¢f1
43 Qusuka aTOMHOTO AAPA U 5 bubanorexa LIOK
9AEMEHTAPHBIX YACTHUILL https://m.edsoo.ru/3985%¢f1
Mroro 1o pasaeAy 25
Pazaea 5. DAEMEHTBI ACTPOHOMUMU M1 ACTPO®M 3K
51 DAEMEHTHI ACTPOHOMUU U 1 bubanorexka [IOK
acrpodpusuku https://m.edsoo.ru/39859%¢f1
Hroro mo pasaeAy 12
Pazaea 6. PU3UUYECKHUI ITPAKTUKYM
6.1 QU3HIECKIIT TTPAKTHKYM 16 16 Eiﬁgnoﬁzzg)gi 30859¢f1
Hroro o pasaeay 16
Pazaea 7. OBOBIITAFOIITEE ITOBTOPEHUE
7.1 Cucremarusarys 1 ‘ 15 ‘ Bbutanoreka [IOK
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

00O0O0ITIEHIE IIPEAMETHOTO
COAEPKAHUSA U OIIBITA
ACATEABHOCTH,
IPHOOPETEHHOTO TIpH

n3ygenun Kypca pusnku 10

https://m.edsoo.ru/39859¢f1

— 11 kaaccos
Mroro mo pasaeay 15
Pesepsroe Bpemsa 10 Bubazorera LIOK
https://m.edsoo.ru/39859¢f1
OBLIEE KOAMYECTBO YACOB 170 16

I1O IMMPOI'PAMME
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ITOYPOUYHOE ITAAHHUPOBAHHME
10 KAACC

KoanuecTBo yacos

Ne Daexrponnsie udpoBbIe
n/u Tema ypoxa Beer Konrp. Tpasr. OﬁngBaTebequ;iCprLI
o paboTel paborTsl
1 ®usnka — pyHAAMEHTAABHAS 1 Bbubanorexa IIOK
HAyKa O IIPUPOAE https://m.edsoo.ru/1beef346
Hayuusriii MmeToA mo3uanus u
2 MeTy:AH HCCACAOBAHUA 1 Bubauorexa HOK
- https://m.edsoo.ru/3a7fde29
DKCIIepUMEHT U TeOpus B
3 Iporecce HO3HAHUA IPUPOAHL 1 bubaumorexa [IOK
HabAroaeHne U 9KCIIEPUMEHT B https://m.edsoo.ru/34c49931
dusnke
4 CrrocoOrr u3mepeHus 1 bubanorexa [IOK
prsIIecKUR BEANIHH https://m.edsoo.ru/ca2def03
i AOCOAIOTHAS 1 OTHOCH rej\bHaﬂ Bubanorexa LIOK
;jf;ii?;;i:j:jﬁ?inﬂ ! https://m.edsoo.ru/7f18fda3
Moaeanposanue B pusuke.
Poab 1 mecro dusuku B
6 dOopMUPOBAHIE COBPEMEHHOM 1 bubanorexa [ITOK
HAYYHOH KapTHHBI MUPA, B https://m.edsoo.ru/eabbded1
IIPAKTIYICCKOH ACATCABHOCTI
AFOACH
Mexaangeckoe ABIKEHHE.
Cucrema orcyera.
. OTHOCUTEABHOCTD 1 bubanorexa LIOK
MEXAHITIECKOTO ABIKCHUS. https://m.edsoo.ru/e9a52f02
[Ipsamas u oOpaTHAd 3aAa49U
MEXAHUKHU
Paanyc-BexTop MaTepuasbHOM
. TOYKH, €r0 H,EOGKHHH HA OCH l Bubanorexa LIOK
KHOC(;Z?EIE:HHE%ZI;TOOI&H;B. Vix https://m.edsoo.ru/30a108a5
IIPOEKIIUN Ha OCH KOOPAHHAT
PasromepHOE mpsAMoAmHEHHOE
9 asmxenue. I'pacduaeckoe 1 bubanorexa LIOK
OIIHCAHHUE PABHOMEPHOTO https://m.edsoo.ru/89ba7190
OPAMOAMHENHOIO ABUYKCHHS
10 CAorkeHME TIEpEMEIIIEHUI 1 1 bubanoreka [IOK
ckopocreil. Perrenne 3apau https://m.edsoo.ru/761d18aa
Hepasunomepruoe Apmxenme.
11 MI‘EOBCHH&I}: CKOPOCTb. 1 Bubanorera LLOK
. https://m.edsoo.ru/299549a7
Vckopenue. [Ipamoansreiinoe B
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ABIKCHUE C IIOCTOAHHBIM

YCKOPEHHEM

I'pacbmraeckoe omnmcanme

12 IPAMOAMHENHOIO ABUKCHHSA C Bubauorera HOK
https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBObOOAHOE TTaAcHUE.
VckopeHue cBOOOAHOTO

13 MaAeHUA. 3aBUCUMOCTD bunoanorexka IIOK
KOOPAHMHAT, CKOPOCTH, https://m.edsoo.ru/f738109¢
YCKOPEHUSA OT BPEMEHU U HX
rpadpuxm

14 ABmixeHune TeAa, OPOIIEHHOTO Bubaunoreka [TOK
IIOA YTAOM K TOPH30HTY https://m.edsoo.ru/71cbb4f5
KpusoAuHeHOE ABIKEHIE.

ABIIKEHHE ITO OKPYKHOCTH.

15 YraoBad 1 AMHEHHAA CKOPOCTb. buoamorexka [IIOK
ITepuoa u gacrora. https://m.edsoo.ru/33196fbe
LleHTpOCTPEMUTEABHOE T
IIOAHOE YCKOPCHHE

16 KonTtpoapHas pabora 1o Teme bubanoreka [IOK
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
ITepserif 3akon HeroroHa.

WueprimasbHBIE CHCTEMEL

17 orcuéra. [Ipunnun buoamorexka [IIOK
oTHOCHTEABHOCTH ["aAmaes. https://m.edsoo.ru/5a%¢4a64
HenneprimaapHble cHCTEMBI
oTCUYETA
Cuaa. PaBHOACTICTBYIOIIIAS

18 cuaa. Bropoii sakon Herorona. Bubanoreia LIOK

https://m.edsoo.ru/141d3837
Macca B

19 Bzanmoaeiictue Tea. Tpernit bubaumorexa IIOK
3akoH Hproroma https://m.edsoo.ru/57dba505
[TpuHIHUIT CYIEPIIOSUIIUNH CHA.

20 Penrenue 3apa4u Ha buoamorexka IIOK
[IPUMEHEHHE 32KOHOB https://m.edsoo.ru/bdf997tb
Hprorona
3aKOH BCEMUPHOIO TATOTCHHUS.

21 DKBUBAAEHTHOCTD bubanoreka [IOK
IPaBUTALIMOHHON U HHEPTHOM https://m.edsoo.ru/9aba2b0a
MACCHI

2 Cuaa TAXKECTH U yCKOpPEHHE bubanmorexa LIOK
CBOOOAHOTO ITAACHHA https://m.edsoo.ru/22757f26
ABrxeHne HEOECHBIX TEA U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. bubanorexka IIOK

[TepBas kocMugeckas
ckopoctb. 3akonsr Keraepa

https://m.edsoo.ru/11abfa0a
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Cuaa yapyrocru. 3akon 1'yxka.

Bubanoreka [TOK

24
Bec Teaa https://m.edsoo.ru/0Oae2cd84
Cuaa tpenust. [Tpupoaa n
P p X Bbubanorexka IIOK
BHABI CHA TPeHHUA. ABIKEHHE B
25 P ’ https:/ /m.edsoo.ru/1fa86499
JKIAKOCTH T TA3€ C YIETOM
e https://m.edsoo.ru/2cb29676
CHABI COIIPOTHBACHUS CPEABI =
2% Aasaenue. I'mapocrarmgaeckoe bubanorexa IIOK
aaBaerue. Craa Apxumesa https://m.edsoo.ru/a28aa7ad
ABCOAIOTHO TBEPAOE TEAO.
o bubanoreka [TOK
OCTYIIATEABHOE U
27 2 Bbubanorexa IIOK
BPAIIaTEABHOE ABIDKCHIE
p https://m.edsoo.ru/2b95d57¢e
TBEPAOTO TeA2
23 MoMeHT CMABI OTHOCHUTEABHO bunoanorexka IIOK
ocu Bpamenus. [Taedo cuasr https://m.edsoo.ru/653d3459
CAoKeHHE CHA, IIPUAOKCHHBIX
K TBEpAOMY TeAy. LlenT
P yTeAY p buoamorexka [IIOK
29 TSKECTH TeAQ. Y CAOBHS
https://m.edsoo.ru/9aa79a7d
|PABHOBECHSA TBEPAOTO TCAQ. *
Buapr paBHOBecHs
buoanmorexka [IIOK
30 Permmenne 3aaag
https://m.edsoo.ru/dclcaacO
Konrpoasmas pabora mo Teme
3 A C buoamorexka [IIOK
nHamuka. CTaTHKa TBEPAOTO
" P https://m.edsoo.ru/9£5a574¢
TeAa [
MmrryAbc MaTepraAbHOM
TOYKH, CICTEMBI
3 MaTepHAABHBIX TOUek. LlenTp buoamorexka IIOK
MACC CHCTEMBI MATEPHUAABHBIX https://m.edsoo.ru/4bb8294b
Touek. Teopema O ABIKEHNN
LICHTPA MACC
VIMIIyABC CHABL 1 H3MEHCHUE
33 HMIIyABbCA TeAd. 3AKOH bubamoreka LIOK
COXPAHEHHUSA IMIIYAbCA. https://m.edsoo.ru/13t0a221
PeaxruBuoe ABmxenue
MowmenT nMITyABCA
MATEPUAABHOM TOYKH.
a4 - p buoamorexka IIOK
€ACTABACHUE O COXPAHEHUU
P P https://m.edsoo.ru/d6532eb9
MOMEHTA HMIIyAbCA B
LIEHTPAABHBIX ITOASX
35 P bubanoreka IIOK
€IIEHNE 32A2Y
https://m.edsoo.ru/f7706d63
PaGora cuABI Ha MAAOM U Ha
KOHEYHOM IIEPEMEITICHUH.
P bubanorexka IIOK
36 I'padbuaeckoe npeacraBaeHme

paboTer cuABL. MOIIHOCTD

CHABI

https://m.edsoo.ru/913974c7
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Kunermaeckas saeprus.

Teopema 06 U3MeHEHNN

Bbubanorexa IIOK

37 KHHETHYECKOH SHEPIHH https://m.edsoo.ru/9a5e2e74
MATePHAABHOHN TOUKU
[Torennmaspubie u
38 HEIIOTEHIINAABHBIE CHUABI. bunoanorexka IIOK
[ToTeHImaAbHAS SHEPTHL. https://m.edsoo.ru/554bafcc
Bropas kocmmgeckas ckopocts
TpeTbsi KOCMHYECKas CKOPOCTb.
CsA3b pabOTHL
y | ——
https://m.edsoo.ru/f57b4e01
SHEPTHH CHCTEMEI TCA. 3aKOH ;
COXPAHEHUA MEXaHUICCKON
SHEPTHH
Vupyrue u Heynpyrue
40 CTOAKHOBEHHA. Y paBHEHNE buoamorexka [IIOK
BepuyAan ast mA€aABHOIT https://m.edsoo.ru/f30f43b6
KUAKOCTH
Kourpoasnas pabora 1o Teme
41 "331(01;131 COXp?Il)HCHI/IH B Bubanorexa LHOK
" https://m.edsoo.ru/474e7c4a
MEXAHHUKE
PasBuTie npeacraBaeHM O
I IprupoAe TemAoTe. OCHOBHEIE buoamorexka [IIOK
roaoxerna MKT. Audbdysus. https://m.edsoo.ru/b0a4445f
bpoynosckoe aBmixeHIe
Crpoenue ra3000pasHBIX,
KUAKAX M TBEPABIX TEA.
43 Xa;aKTep ABI/II:KASHI/IH u Bubanorexa HOK
. https://m.edsoo.ru/c44d02¢2
B3AMMOACHCTBIS YaCTHIT
BeIleCTBA
Macca i pasmMepsl MOAEKYA
m (atomoB). KoamgectBo bubaumorexa LIOK
Berectsa. [locrosanasn https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmepatypa. TermaoBoe bubanoreka LIOK
pasHOBecne. [Ikara [eancus https://m.edsoo.ru/0070d493
46 Pemrenne 3apau Bubanorexa HOK
https://m.edsoo.ru/1531abab
A7 Haeanbnbii ras. 'asoBere Bubanoreka [ITOK
3aKOHBI https://m.edsoo.ru/1deb2367
48 Vpasuenne Menaeaeesa- bubanorexa LIOK
Kaarmeiipona. Perrierne 3apag https://m.edsoo.ru/8d12¢328
49 ABCOAFOTHASA TEMITEPATYPA. bubanoreka LIOK
3akon AaspTOoHa https://m.edsoo.ru/14e02d1f
50 Hsomporiecchl B MACAABHOM bubanoreka [IOK
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ra3c C IIOCTOAHHBIM

KOAHMYECTBOM BEIIICCTBA

https://m.edsoo.ru/68878d51

I'padprraeckoe npeacTaBAcHIE

51 bubanoreka [TOK
HM30IIPOIECCOB: M30TEPMA
P pya, https://m.edsoo.ru/1344327b
H30X0pa, 1300apa
Bbubanorexa IIOK
52 Ocuosuoe ypasueuane MKT
https://m.edsoo.ru/c8094721
53 P bubanoreka [TOK
eITIeHIE 3aA2Y
https://m.edsoo.ru/10265a05
CBs3b 20COAIOTHOU
TEMIIEPATYPEI
TEPMOAMHAMIYECKOM CHCTEMBI
54 CO CPEAHEH KHHETHYIEeCKON https://m.edsoo.ru/c38af875
SHEPTHUEH ITOCTYIIATEABHOTO
TEIIAOBOI'O ABIKEHUS €&
YaCTHUIL
O0600menne u
55 . bubanorexa [IOK
CHCTEMATH3AIIUA 3HAHUIT 11O
" i https://m.edsoo.ru/09d12fd8
Teme "Ocuoser MKT §
56 Konrtpoapnas pabora 1o teme buoanmorexka [IIOK
"Ocuossr MKT" https://m.edsoo.ru/13adad59
TepMOAMHAMITYICCKAS CHCTEMA.
3aaaHue BHEIIHIX YCAOBUH
A TA cucremsr. Baentane u
57 BHYTPEHHIE TTAPAMETPHL. bubamorexa LIOK
[MTapamerper TA crcremsr kak https://m.edsoo.ru/5t8d38a3
CPEAHME 3HAYCHIS BEAUYHH,
OIIMCHIBAIOITINX €€ HA
MEKPOCKOITHIECKOM YPOBHE
Hyaesoe magaso
TEPMOAMHAMUKL
buoamorexka IIOK
58 CamornrpousBoAbHad
https://m.edsoo.ru/8ec512f0
peaaxcanua TA cucremer K §
TEITAOBOMY PABHOBECCHIO
MoaeAb HACAABHOTO T'a3a B
59 N bubanoreka [IOK
TEPMOAUHAMUKE. Y CAOBUA
P 5 https://m.edsoo.ru/29355001
TIPUMEHUMOCTH 3TOU MOAEAH N
Vpasraenne MenaeseeBa-
60 K . butamorexka IIOK
AQIIEPOHA U BEIPAKEHHUE AAA
P B p https://m.edsoo.ru/bal178d0
BHYTPCHHCH dHCPIUU B
Berpaxerue aaf BHyTpeHHEH
SHEPTUH OAHOATOMHOTO
p Bubanoreka [ITOK
61 HACAABHOIO I'a32.
https://m.edsoo.ru/ac5cacl5
KBasucrarudeckue u *
HECTATHYIECKHE IIPOLIECCHI
62 DaemeHTApHAS pabOTA B bubanoreka LIOK
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TepMOANHAMEKE. Berancaenme
paboTe 110 rpadHKy IpoIiecca
Ha pV-AHarpaMme

https://m.edsoo.ru/741d5738

Temaomepeaada Kak crrocod

HN3MCHCHUA BHyTpeHHCI;‘I

Bbubanorexa IIOK

63 saepruu TA cucremsr 6e3 https://m.edsoo.ru/3d734561
CoBepIIeHus PabOTHL
Komusexrus
64 TCHAOH}I;IOB(,)AHOCTB Bubanorexa LIOK
’ https://m.edsoo.ru/157b54cd
U3AYYCHHE
KoaAwmdgectBo TemAOTH.
TeraoémrocTp Teaa. YAeAbHAS
65 Y MOASIPHAS TCHAOéMKﬁCTH Bubanoreia TOK
https://m.edsoo.ru/7ba67355
BEIeCTBA. Y AEABHAS TEIAOTA =
CrOopaHus TOIIANBA
66 Pacuér xoanvecrBa TEIIAOTEL buoamorexka [IIOK
LIPH TEIIAOIIEPEAAYE https://m.edsoo.ru/1db5ad4e
ITonsrrue 06 aanabaTaOM
67 rportecce. [lepsbrit 3akon Bubanoreia LIOK
https://m.edsoo.ru/d8098824
TEPMOAMHAMUKI
Koamgectso TemaoTsl u pabora
68 KaK MEpBI N3MEHEHIA bubanorexa [ITOK
BHyTpeHHell sneprun TA https://m.edsoo.ru/b047alcd
CHCTEMBI
Bropoii 3akon
TEPMOAMHAMUKI AAf
69 PABHOBECHBIX 1 bubanorexa [ITOK
HEPABHOBECHBIX ITPOITECCOB. https://m.edsoo.ru/c6f4f464
HeobOparumocts IpupOAHBIX
IIPOLIECCOB
0 ITpraITATIEL ACHCTBHA bubanoreka [IOK
TenAOBBIX MarmuH., KITA https://m.edsoo.ru/2¢945513
- MaxkcumaabpHOE 3HAYEHUE bubanoreka [TOK
KITA. Huxa Kapao https://m.edsoo.ru/fe3857b9
72 Pemnrenue 3apau Bubauorera HOK
https://m.edsoo.ru/b3efal8b
DKOAOTUYECKUE ACTIEKTHI
HMCITOAB30BAHUSA TEMTAOBBIX
73 ABurareAeit. TeraoBoe Bubanorexa HOK
. https://m.edsoo.ru/9867aaa7
3arpA3HEHHE OKPYIKAIOIIEH
CPEeABI
74 Permrenne 3apa4 Bubanorera HOK
https://m.edsoo.ru/c8c70432
Obobmenne 1 . bubanorexa IIOK
75 CHCTEMATU3AIINUA 3HAHUI I10

teme ""TepmMoArHAMEKA.

https://m.edsoo.ru/28d62b3f
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‘TerrAOBBIE MATTTTHEL "

Konrpoabnas pabora 1o Teme

76 "TepmoanHamuxka. Ternaosore 1 Bubanorexa LIOK
\ https://m.edsoo.ru/1b6e26¢5
MAIITHHEL
[Tapoobpasosanue u
77 koHAcHCanuA. Vicmapenwe n 1 Bbubanorexa IIOK
KHIICHHE. Y ACABHAS TEIIAOTA https://m.edsoo.ru/6£8e6777
TapoOOPasOBAHUA
Hacpimenusie n
HEHACHIIIICHHBIE ITAPEL.
KadgecTtBennas 3aBUCHIMOCTD
HAOTHOCTH U AABACHUS
HACBHIIIIEHHOTO TI1apa OT
78 TEMIIEPATYPHI, HX ! 1 Bubanorexa LIOK
- https://m.edsoo.ru/f5c17d02
HE3aBUCUMOCTB OT 00bEMA
HACBIIIICHHOI'O Iapa.
3aBHCHUMOCTD TEMIIEPATYPBHI
KHATIEHUS OT AABACHHA B
KUAKOCTH
Baaxuocts Bosayxa.
79 AbcoAaroTHas HAO}:(HOCHTeAbHaﬂ 1 Bubanorexa LHOK
https://m.edsoo.ru/30ebbb79
BAQKHOCTD
80 Pentenne 3apaq 1 Bubauorea HOK
https://m.edsoo.ru/18¢95ff3
Tsépaoe TeAo.
Kpucrasamaeckne n Bubanorexa LIOK
81 amMopHBIE TeAa. 1
. https://m.edsoo.ru/20a88203
AHHU3OTpOIHA CBOICTB -
KPHCTAAAOB
[TraBACHHE 1 KPUCTAAAHBALINS. Bubanorexa LIOK
82 VA€ABHAS TEITAOTA TTAABACHHSI. 1
https://m.edsoo.ru/6ee91e9f
Cybanmanus :
Aedopmariun TBEPAOTO TEAA.
3 Pacrsxkenne u cxatne. CABuHT. butamorexka IIOK
8 Moayas FOHra. [Tpeaea ! https://m.edsoo.ru/dalaabl0
yupyrux Aecpopmarnii
TeraoBoe paciInpeHue
g4 KUAKOCTEH 1 TBEPABIX TEA. 1 bubanoreka [IOK
AHrapMOHH3M TEIIAOBBIX https://m.edsoo.ru/7baSedf2
KOAEOAHMI YACTHUIT BEITIECTBA
g5 [IpeobpazoBanue sHEpruu B 1 bubanorexka IIOK
a30BBIX ITEPEXOAAX https://m.edsoo.ru/97a0672f
86 VpaBHeHue TEMAOBOro DaAaHca 1 Bubasoreia LHOK
P https://m.edsoo.ru/ab1521fb
bubanoreka IIOK
87 Perrenue 3apaq 1

https://m.edsoo.ru/8ab7f40d
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HOBerHOCTHOC HATAXKCHUC.

KanmmaaapHbie ABACHUA.

. Butanoreka [TOK
88 AasAcrue HoA neKpuBACHHOM https://m.edsoo.ru/b42f1f97
ITOBEPXHOCTHEO KHAKOCTH.
®opmyaa Aamaaca
O6o0b61enue u
89 CHUCTEMATU3AMS 3HAHUI 10 bunoanorexka IIOK
teme "ArperaTHble COCTOSHUS https://m.edsoo.ru/0b52575¢
BerectBa. PazoBbie HEPexOABL"
KonuTpoapHas pabora 1o Teme Bubanorexa LIOK
90 "Arperarasie cOCTOSHMA
BerectBa. PasoBbie epexoAb!” A e,
Daexrpusarus TeA u eé
HPOABACHHSA. DACKTPUIECKHII
01 3apAA. ABa BuAa Bbubanorexa IIOK
SAEKTPHYECKUX 3aPAAOB. https://m.edsoo.ru/1aff445¢f
ITpOBOAHUKI, AMSAEKTPHUKH 1
IIOAYIIPOBOAHHKU
DAeMeHTAPHBIH
9 SACKTPHUYIECKIN 3apAA. 3aKOH bubanorexa LIOK
COXPAHEHUSA IACKTPHIECKOTO https://m.edsoo.ru/f49atd24
3apsaaa
BsaumoaeiicrBue 3apsaAoB.
93 Todueunble 3apAABL gaKOH Bubauorea LHOK
Kyaora https://m.edsoo.ru/445b7746
buoamorexka [IIOK
94 Permrenne 3aaav https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Daexrpudeckoe moae. Ero
. bubanorexka [IOK
95 ACHCTBIC HA SACKTpIHCCKHC https://m.edsoo.ru/05c6bfal
3apsABI B
Hampmxéaaocts
SACKTPHYECKOTO IOAL
HpO6Hb’I.I/I 3apAA. AuHHH Bubanorexa LIOK
%6 HATpIHEHHEOCTH https://m.edsoo.ru/3dac6957
SAEKTPHYIECKOTO IIOAL. *
OAHOPOAHOE 9ACKTPHIIECKOE
oAe
IMoTenrmmaapHOCTD
9AEKTPOCTATHIECKOIO ITOA. bubanoreka LIOK
o7 PasHOCTh ITOTEHIINAAOB U https://m.edsoo.ru/80021447
HATIPSUKCHILC
[MorennmaapHas sHeprus
08 32PAAA B 9AEKTPOCTATUYECKOM bubanorexka IIOK

moae. [Torenmmmana
9AEKTPOCTATHYICCKOTO TIOAS

https://m.edsoo.ru/af5fa389
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https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389

CBA3p HAIPAKEHHOCTH TIOAS F

Bbubanorexa IIOK
99 PASHOCTI HOTCHIHANOE AN https://m.edsoo.ru/df7a6838
SAEKTPOCTATHYECKOTO IIOAS
100 IMprsaIum cymreprosumm bubanorexa IIOK
DACKTPUIECKUX ITOACH https://m.edsoo.ru/0cfeda6e
101 Permmenne 3apnau Bubauorexa HOK
https://m.edsoo.ru/5a582263
IToae Toueunoro 3apsaa. [Toae
102 PABHOMEPHO BapHXCQI)HI?OfI Bubanoreia TOK
https://m.edsoo.ru/b297b5c3
cpepsr :
IToae paBHOMEpPHO
32PSHKEHHOIO 110 OOBEMY ITapa.
103 Hi/\e PaBHOMEPHO e Bubauorexa HOK
_ . https://m.edsoo.ru/f7a665¢ee
3apAKEHHOMN OECKOHEYHOH
HAOCKOCTH
ITpoBOoAHUKHU B
104 3AI:3KTP2CTZLTI/I‘I€CKOM TOAE. Bubanorea TOK
https://m.edsoo.ru/32405eab
VcaoBue paBHOBeECHS 3aPSAAOB =
SAEKTPHUKHI 1
105 ﬁf/\ynpoioAHHm B Bubanorera LHOK
https://m.edsoo.ru/060ebab5
SAEKTPOCTATIIECKOM IIOAC *
Konaercarop.
DACKTPOEMKOCTD
106 KOHAeicaTopa. Bubanoreia LIOK
. https://m.edsoo.ru/845b4£73
DACKTPOEMKOCTB ITAOCKOTO =
KOHACHCATOPA
107 ITapaareabHOE COeAnHEHTIE buoamorexka IIOK
KOHACHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaeproBaTeAabHOE butamorexka IIOK
COCAMHEHIE KOHACHCATOPOB https://m.edsoo.ru/1¢992920
109 DHeprus 3apAKEHHOIO buoamorexka IIOK
KOHACHCATOPA https://m.edsoo.ru/73a34{18
butamorexka IIOK
110 Pemrenne 3apau https://m.edsoo.ru/5tb2acb5
https://m.edsoo.ru/27434040
BIUKEHUE 3APSIKEHHON
111 éacnmm B oA}:{opoAHOM Bubanoreia LIOK
https://m.edsoo.ru/8341d6ac
9ACKTPHYCCKOM IIOAC
112 Perrenue 3apaq
113 C?/Iithjz:ij:uiﬂ 3HAHUH 11O Bubasoreia LHOK
https://m.edsoo.ru/5752603f
teme "Daexrpudeckoe mmoae” -
114 KourpoarHnad padora 1o teme bubanoreka LIOK
"Daekrpuueckoe moae" https://m.edsoo.ru/cefe90e9
115 Cuaa Toxa. ITocrossHHBIN TOK. Bbutanoreka [IOK
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Vcaosusa CyINECTBOBAHMS
ITIOCTOAHHOTIO BACKTpI/I‘IGCKOI‘O

TOKa

https://m.edsoo.ru/233311b5

Wcrounmkn Toka. Hanpmxerne

Bbubanorexka IIOK

e u OAC https://m.edsoo.ru/0839a115
3akon Oma AAS Y9ACTKA IICTIH.
117 BACKTpHHeCioe a ' Bubanorexa LIOK
https://m.edsoo.ru/f14f251e
COIIPOTHUBACHHE
3aBUCHMOCTD COTPOTHBACHHSA
118 OAHOPOAHOTO IIPOBOAHHUKA OT bubanoreka [LIOK
€TO0 AAWHBI I ITAOTITAAN https://m.edsoo.ru/95fcdf51
IIOIIEPEYIHOIO CEUCHHSA
119 VAeAbHOE COIPOTUBACHHUE bubanoreka [LTOK
BEITECTBA. Pelrenue 3aaa4 https://m.edsoo.ru/437f8300
ITocaeaoBaTeABHOE,
120 IAPAAAEABHOE, CMEIITAHHOE Bubanoreia LIOK
’ https://m.edsoo.ru/236f7e07
COCAHHECHHC IIPOBOAHHKOB B
Pacuér pasBerBAEHHBIX
121 3AeKTpHiCCKHX LIEIIEH. Bubanorera HOK
https://m.edsoo.ru/1794cf37
IIpaBuaa Kupxroda *
122 Pertenne 3apaq Bubanorera HOK
https://m.edsoo.ru/3881b469
123 Pabora saexrpraeckoro Toxa. buoanorexka [IIOK
3axon Axoyan —/AeHIta https://m.edsoo.ru/a3605¢5¢
124 Pentenne 3apaq Bubanorera HOK
https://m.edsoo.ru/6761bf0f
MOIIHOCTD 5AEKTPHYIECKOTO
125 TOKI':TCHAOBaH MEIHHOCTI: Bubamorera HOK
’ https://m.edsoo.ru/99750a6f
BBIACASIEMAST HA PE3UCTOPE )
126 Perenne 3aaa4 Bubanorexa HOK
https://m.edsoo.ru/eb72fc24
DAC u BHyTpEeHHEE
127 Cj‘IpOTI/IB/}:ZI:II/IC HCTOYHUKA Bubanorexa HOK
https://m.edsoo.ru/72d453af
TOK2
3akon Oma AAST TOAHOM
128 (3aMKHyT01>'I)A3AeKTquec1<of/'1 Bubamorexa LIOK
https://m.edsoo.ru/221f40tb
enmn
129 Pertenne 3apaq Bubanorera HOK
https://m.edsoo.ru/3580b679
130 Mo1HOCTh HCTOYHUKA TOKA Bubazoreia LHOK
https://m.edsoo.ru/a0ae51d8
131 Kopotkoe sambrkanme Bubazorexa LIOK
https://m.edsoo.ru/546£5632
130 Konaencarop B enm bubanoreka IIOK

ITIOCTOAHHOI'O TOKa

https://m.edsoo.ru/35368f3¢
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Bubanoreka [TOK

153 Pemerme saras https://m.edsoo.ru/4410cef0
Permrrenue 3aaa4 mo teme
134 "HOCTOHHHB?I‘/'I SACKTPHYCCKIIA Bubazorexa LIOK
" https://m.edsoo.ru/a7340a29
TOK
Perrenue 3aaaq 1o teme
135 "HOCTOHHHb?ﬁ SACKTPHYCCKIA Bubanoreia LIOK
o https://m.edsoo.ru/744261b8
Perrenue 3aaaq 1o teme
136 "HOCTOHHHijI SACKTPHYIECCKHI Bubanorexa HOK
o https://m.edsoo.ru/eb5d4687
O6o0b61enue u
137 CHUCTEMATU3AMS 3HAHUI 110 bunoanorexka IIOK
teme "TlocrosHubIT https://m.edsoo.ru/bfd7a050
SACKTPUIECKUI TOK"
Konrpoabsnas pabora 1o Teme
138 "HOCfOHHHbeIiACKTpH‘ICCKHfI Bubanorea TOK
" https://m.edsoo.ru/1885ddf1
TOK
DAeKTpHUYeCKas IIPOBOAUMOCTD
A3AMYHBIX BEITIECTB.
139 F:;ACKTPI/I‘ICCKI/IL; TOK B Bubanorera TOK
https://m.edsoo.ru/da794295
METAAAAX.
CBepXIpOBOAHMOCTb
DAEKTPHUIECKHIT TOK B
140 PACTBOPAaxX M PACIAABAX buoanmorexka [IOK
SAEKTPOAHTOB. 3AKOHEI https://m.edsoo.ru/4b423491
Dapases AAT IAEKTPOAT3A
141 DAEKTPHIECKHI TOK B ra3ax. bubanorexa LIOK
[Taazma https://m.edsoo.ru/92d92£76
149 DAEKTPHICCKHIT TOK B BaKyyMe. bubanoreka [IOK
Baxyymusie npubopsr https://m.edsoo.ru/2E+160
143 DAEKTPUIECKHUH TOK B bubanorexa LIOK
ITOAYIIPOBOAHHKAX https://m.edsoo.ru/ab61c660
144 [MoAyrpoBoAHUKOBEIE bubanorexa LIOK
HpUOOPHL https://m.edsoo.ru/83622200
Du3paecKuil IPAKTUKYM 110
teme "VsMepeHne CHABL TOKA U
HATIPSUKCHES B ICITH
IIOCTOSTHHOTIO TOKA IIPY
HOMOIIA AHAAOTOBBIX U Bubanorexa [TOK
145 nuPOBBIX U3MEPUTEABHBIX

pu6opos" nan "3HAKOMCTBO
¢ udpoBoI AabopaTopueii 1o
dusuxe. [Ipumepsr usmepeHus
dpHU3HIECKUX BEAUYNH IPH

IIOMOINX KOMITBFOTCPHBIX

https://m.edsoo.ru/5643¢a56
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AATIAKOB"

146

147

Du3ryecKuil IPAKTHKYM IO
teme "Msygenue
HEPABHOMEPHOI'O ABU/KCHUS C
LIEABFO OIIPECACACHHS

MIHOBEHHOI ckopocTn”

Du3rIecKUil IPAKTUKYM 110
teme "M3mepenne yckoperus
IpH TPAMOAUHENHOM
PABHOYCKOPEHHOM ABIZKCHUH
IO HaKAOHHOM IAOCKOCTH'"
uan "MccaeroBarne
3aBHCUMOCTH IIyTU OT BPEMEHH
LIPU PABHOYCKOPEHHOM

ABIDKEHUH

Bbubanorexka IIOK
https://m.edsoo.ru/f6292f5f

bunoanorexka IIOK
https://m.edsoo.ru/6960b6ef

148

149

Du3praecKuil IPAKTUKYM 110
teme "smepenne yckoperms
CBOOOAHOTO ITAACHUA" TAT
"VI3ydeHIe ABIKCHUS TEAR,

OPOILECHHOrO TOPH3OHTAABHO"

DuspaecKuil IPAKTUKYM 110
Teme "V3ydeHne ABIIKEHUSA
TEAQ IIO OKPYKHOCTH C
IIOCTOSTHHOM 110 MOAYAFO
CKOPOCTBIO" HAI
"IccaeaOBaHHE 3aBUCHAMOCTH
IIEPHOAA OOparIeHNsA
KOHHYECKOTO MagTHHKA OT €ro

mapamMeTpos”

bubanorexa [IOK
https://m.edsoo.ru/d1ea2402

buoamorexka IIOK
https://m.edsoo.ru/bcf53514

150

151

Du3paecKuil IPAKTUKYM 110
teme "Msmepenne
PABHOAEHCTBYIOIIEH CUABI ITPH
ABIDKEHHH OpyCKa I10
HAaKAOHHOM ITAOCKOCTH' AT
"ITpoBepka TUITOTESHI O
HE3aBHCUMOCTH BPEMCHH
ABITKEHHA OPyCKa 110
HAKAOHHOM ITAOCKOCTH Ha
3aAAHHOE PACCTOSHUE OT €ro

MacChr"

QuspraecKuil TPaKTHKYM II0
teMme "ccaepoBanue
3aBHCHMOCTH CHA VIIPYTOCTH,
BO3HHUKAFOIINX B IIPY/KUHE 1
PE3SHHOBOM 00OpasIie, OT UX
aepopmartun” man "Vsyaenne

ABHKCHUA CHCTCMBI TCA,

bubanorexa LIOK
https://m.edsoo.ru/0b34db84

Bubanoreka [IOK
https://m.edsoo.ru/b55b81al
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CBA3AHHBEIX HUTBIO,
IEPEKUHYTOM YepPe3 AETKUI

OAOK"

152

153

154

155

Du3IIecKUil IPAKTHKYM 110
teme "Msmepenne

K02 PHUITHEHTA TPEHHUS ITO
BEAHYHHE YTAOBOIO

k09 DHUIHEHTA 3aBHCUMOCTH
FrpN)" nan "MccaeaoBanne
ABIDKEHHS OPyCKa 110
HAKAOHHOM ITAOCKOCTH C
LIePEMEHHBIM

K09 pULHEHTOM TpeHHs HAN
"V3ydeHre ABIKEHUS IPy3a HA

BaAy € TpeHnem"

DuspraecKuil IPAKTUKYM 110
teme "MccaeaoBanue ycAOBHI
paBHOBeCHs TBEPAOTO TEAR,
HMEFOIIIETO OCh BPAIICHUSA"
nan "Koucrpyuposanue
KPOHIIITEHTHOB U PACYIET CHA
yapyroctu” man "Msyaerue
YCTORYIHBOCTH TBEPAOIO TEAR,
HMEFOLIErO IIAOLIAAD OLIOPHL”
Du3praecKuil IPAKTUKYM 110
teme "MaMepenue nmiryabca
TeAa IO TOPMO3HOMY ITyTH '
nan "Vsmepenue CHAB AN,
CKOPOCTH MOACAU
5AEKTPOMOOHUAA H MOIIHOCTH
cuasl Tarn" uAn "CpaBHeHIe
HM3MCHEHUS UMIIYABCA TEAA C
HMITyABCOM CHABL" HAH
"HccaeaoBaHne COXpaHCHNL
HMIIyABCA IIPY YIIPYIOM
B3AUMOAEHCTBUU' HAU
"M3MepeHme KHHETHICCKOI

SHCPFI/II/I TEAQA ITIO TOpMOSHOMy
"

IyTH
Pu3IgecKUi TPAKTHKYM 10
teme "Msygenue
HM30TEPMHYECKOTO IIPOLIEcca
(pexoMeHAOBAHO
HCITOAB30OBAHME UM POBOI
Aaboparopun)" uAn
"3ydeHre H30XOPHOTO

nporecca” uan "Msyuenue

bunoanorexka IIOK
https://m.edsoo.ru/b83b1607

buoanmorexka [IOK
https://m.edsoo.ru/4a04f4£7

butamorexka IIOK
https://m.edsoo.ru/856fb28e

bubanorexa IIOK
https://m.edsoo.ru/e0fe7e07
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nsobaproro npouecca” nan
"IIpoBepka ypaBHCHUA

cocrosHuA"

156

157

158

159

Du3IIecKUil IPAKTHKYM 110
teme "VsMepenne yAeAbHOI
TEIMAOEMKOCTH'" MAT
"MccaeaoBanume mporecca
OCTBIBAHHIS BEIIECTBA" AT
"ccaepoBaHmE AAHAOATHOTO
nponecca” nan "Vsyuenue
B3AUMOCBSI3H SHEPIHH
MEKMOAEKYASPHOIO
B3AUMOACHCTBUA 1
TEMIIEPATYPBl KUIICHUS

JKUAKOCTEH"

DuspraecKuil IPAKTUKYM 110
teme "Vsygenne
3aKOHOMEPHOCTEH MCIIAPEHUS
xuAkocTe" man "Msmeperue
VACABHOMH TEITAOTHL IIAABACHUS
Abaa" man "Msydenne cBoiicTs
HACHIIICHHBIX IIapOB" HAN
"I3meperne abCOAIOTHOM
BAQKHOCTH BO3AYXa U OLICHKA
MACCHI ITAPOB B ITOMeIreHnn’.
Wsmepenne koadpurimerra

HOBCpXHOCTHOFO HATAXKCHUA

Du3MIECKUIT IPAKTUKYM 110
teme "Habaroaenne
LIPEBPAILCHIS SHEPIUI
3aPUKEHHOIO KOHACHCATOPA B
SHEPIHIO U3AYICHUS
cBeroanoAa" man "Hsyuenue
IIPOTEKAHUS TOKA B LICIIH,
coAeprkareil KoHAeHcaTop"
nan "Pacripeaesenue
PA3HOCTH ITOTCHITMAAOB
(HanpsKeHNsA) TIPH
[IOCAEAOBATEABHOM

COCAMHEHHH KOHACHCATOPOB"

Qu3paecKuil TPaAKTHKYM II0
teMme "ccaepoBanne
CMEIIIAHHOTO COEANHEHMUS
pesucropos” uau "Msmepenue
YAEABHOTO COIIPOTUBACHIS
IIPOBOAHUKOB" AT
"IccaeaOBaHNE 3aBUCUMOCTH

bunoanorexka IIOK
https://m.edsoo.ru/2f2faa61

buoamorexka IIOK
https://m.edsoo.ru/6b1a23b5

bubanorexa LIOK
https://m.edsoo.ru/ec424377

bubanoreka [IOK
https://m.edsoo.ru/2b179d98
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CHABI TOKA OT HAIIPAKCHUS AAA

AAMIIBI HAKAaAUBAaHUA"

Qu3uaecKuil IPaKTHKYM IIO
teme "Habaroaenne
sAeKTpoAN3a" HAK
"smepenue 3apsasa

OAHOBAAEHTHOTO MOoHA'" A

" bubaumorexa [IOK
160 HccaeaoBanne 3aBHCHMOCTH
https://m.edsoo.ru/64b6e901
COIPOTHUBACHUA
TEPMOPESUCTOPA OT
temueparyper” nan "Crsrue
BOABT-aMIIEPHOM
XAPAKTEPUCTHKA AHOAR"
Pesepsubiii ypok. O600meHE
161 p P . bubanoreka [TOK
U CUCTEMATH3AIIUA 3HAHUI 1O
" " https://m.edsoo.ru/ed017d93
Teme "Kunematuka =
Pezepsubiit ypok. O600IIIEHIE
162 p p N bubanorexa [IOK
M CUCTEMATHU3AIIAA 3HAHWUI 11O
" " https://m.edsoo.ru/3149956b
Teme " AnHammka *
Pesepsrbiii ypok. O6o0IIIEHTE
P Yp N buoanmorexka [IIOK
163 U CUCTEMATU3ANUSA 3HAHUMI 11O
" " https://m.edsoo.ru/0t9752ac
teme "CTaTHKa TBEPAOTO TeAd *
Pesepsrsrii ypok. O600IIICHIE
Lo4 Y CUCTEMATU3AIINA 3HAHUMI 110 buoamorexka [IIOK
TeMe "3aKOHBI COXpAHCHUA B https://m.edsoo.ru/6c0df9¢cc
MexaHuke"
Pesepsretit ypok. O60011eHIE
¥ CUCTEMATU3AIINSA 3HAHUMI 110
165 "o buoamorexka IIOK
Teme "OCHOBHI
. https://m.edsoo.ru/de148976
MOACKYAAPHOKHHETIICCKOH *
Teopun"
Pesepsuetit ypok. O6001eHIE
166 U CUCTEMATH3ALUSA 3HAHUM 110 bubanorexa LIOK
Teme ""TepMOAMHAMIKA. https://m.edsoo.ru/0Obec77cl
TerraoBble MarTuHb"
Pesepsrbiii ypok. O600IICHIE
167 ¥ CUCTEMATHU3AIINS 3HAHUK 110 butamorexka IIOK
Teme "ArperatHsie COCTOSHUA https://m.edsoo.ru/59ca5¢91
Berectsa. Pasosie mepexOABL”
Pesepsrbiii ypok. OGobIIIEHNE
p b . bubanorexa IIOK
168 U CUCTEMATH3AINA 3HAHUM 11O
" " https://m.edsoo.ru/f2381c0c
TeMe "DAEKTPHYIECKOE ITOAE -
Pesepsrbiit ypok. O600IICHIE
169 Y CHCTEMATH3AINA 3HAHUH 110 bubanorexka IIOK

teme "IlocrosHnsrit
9ACKTPUIECKUI TOK"

https://m.edsoo.ru/3caetdal
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Pesepsrsiit ypok. O600IICHIE
M CHCTEMATU3AIUA 3HAHUM 11O
170 " 1
Teme ""TOKH B pasAMIHBIX
cpeaax”
OBIIEE KOAMYECTBO YACOB

I1O IMMPOI'PAMME

170

16

Bbubanorexa IIOK

https://m.edsoo.ru/cc7681d4
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11 KAACC

KoanuectTBo yacos

Ne DaexTpoHHBIE HU(PPOBEIE
n/u Tema ypoxa Bcero Konrp. Tpasr. oGpa3oBaTeAbHBIE PECYPCHI
paborer = pabGoTsl
BzanmoaeticTBre TOCTOAHHBIX
1 MATHHUTOB M IIPOBOAHHKOB C 1 bubanorexa ITOK
TOKOM. MarHUTHOE TTOAE. https://m.edsoo.ru/487a8593
l'umroresa Ammepa
Bekrop maranTHOM
UH . [Tpuamn
2 Cyljz;(leSI/IHI/III)/I M:IFHI/ITHBIX 1 Bubanorera [TOK
. . https://m.edsoo.ru/4clabecb
HOAel. \MHUY MATHUTHOMN *
MHAYKITIH
3 MarunuTtHOE TTOAE€ IPOBOAHHKA 1 bubanorexa ITOK
¢ Tokom. Ormert Dpcreaa https://m.edsoo.ru/d35d5262
4 Cuaa Ammepa, eé 1 butaumorexa LIOK
HAIIPABACHHE U MOAYAb https://m.edsoo.ru/26d9c5ba
5 Perenne 3apaq 1 Bubamoreia TOK
https://m.edsoo.ru/a37a0c21
[Tpumvenerme sakona AMiepa.
6 DAEKTPOU3IMEPUTCABHBIE 1 bubanorexa LIOK
https://m.edsoo.ru/ad7718d7
HpUOOPEL *
Cuaa Aopenra, eé
HAIIPABAEHHUE U MOAYAD.
7 ,A,BHZ(@HHG 3ap;1>f<elfj170ﬁ 1 Bubanorera [TOK
https://m.edsoo.ru/c97afaal
YACTUITBI B OAHOPOAHOM B
MATHUTHOM IIOAE
8 Permrenne 3apav 1 Bubauorera LTOK
https://m.edsoo.ru/504¢98¢7
bubanoreka [IOK
K Pabora cunst Aoperua ! https://m.edsoo.ru/d518be4b
10 Permrenne 3apav 1 Bubauorera LTOK
https://m.edsoo.ru/93617bd9
MarnurHOE TTOAE B BEITIECTBE.
11 DeppomMarHeTHKR Ha;:— u 1 Bubanorera TOK
’ https://m.edsoo.ru/30£f9608
AMAMATHETHKHA
OcHOBHBIE CBOTICTBA
12 deppOMarHETHKOB. 1 bubanorexa [IOK
ITpumenenue https://m.edsoo.ru/0b58190a
deppoMarHeTHKOB
13 Pemrenne 3apa4 o reme 1 bubanoreka [IOK
"MaruurtHOE HIOAC" https://m.edsoo.ru/5b55¢307
14 Permrenue 3apa4 o reme 1 Bbubanoreka [IOK
"MaruurHOE HIOAC" https://m.edsoo.ru/41c4ac8a
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SIBAeHEE 9AEKTPOMATHUTHOH

15 naAykwH. [ToTok BexTopa Bubanorexa HOK
= https://m.edsoo.ru/b3efalcl
MArHATHON UHAYKIIAH
bubanorexa [IOK

16 OAC may https://m.edsoo.ru/48150bd8

17 3aKOH 9AEKTPOMATHUTHON butbanorexa LIOK
nuaykiua Papases https://m.edsoo.ru/a6dec188

18 Buxpesoe aaexrpraeckoe bubanorexa [TOK
roae. Toxu Pyko https://m.edsoo.ru/15abe140

19 BOAC uHAyKIHHT B bubanorexa [ITOK
ABIDKYIIIHXCH IIPOBOAHUKAX https://m.edsoo.ru/0235¢cc02

20 Perrenue 3apaq Bubauorea LTOK

https://m.edsoo.ru/4dfda618
bubanorexa [ITOK

21 Hpasuro Aciia https://m.edsoo.ru/bbc22726
Nuayxrusaocrs. Karyrka

22 I/IHAA}Z(TI/IBHOCTH B L{elZI/I Bubanorera TOK

https://m.edsoo.ru/621eae9d
MHOCTOSSHHOIO TOKA
23 SIBAeHEE CAMOMHAYKITUH. bubanorexa [ITOK
OAC camomHAyKITAN https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
DAEKTPOMATHHTHOE ITOAE *
25 Pemrenue 3apau Bubanorera TOK
https://m.edsoo.ru/88f69d2b
O060b61enue 1
26 CI/ICTCI\]:IL;TI/ISQLII/IH 3HAHUU 110 Bubanorexa LIOK
https://m.edsoo.ru/76484025
TeMe "DAeKTpoAnHAMEKA" -

7 KonuTtpoapHas pabora 1o Teme bubanorexa LIOK
"DaexrpoanHamuxa” https://m.edsoo.ru/8ae09b98
Koaebareabnas cucrema.

28 CBODOAHBIE KOACOAHUA. Bubanorera TOK

https://m.edsoo.ru/7¢c1db385
I'apmonungeckue koreOanus :
Kunemarudeckoe u
29 AMHAMHYECKOE OTTUCAHIE Bubauorera LTOK
. https://m.edsoo.ru/87¢e9498
KOACOATEABHBIX ABHIKCHII *
DHepreTuyecKkoe OIHCaHHE.
BriBoa ArHAMITYECKOTO
OITMCAHHA TAPMOHHYICCKUX bubanorexa [LIOK

50 KOACOAHHH U3 UX https://m.edsoo.ru/e3¢99692
SHEPIETHIECKOTO 1
KITHEMATHYIECKOTO OTIMCAHUS

a1 Amriauryaa 1 dasa bubanorexa [LIOK
KOAEOaHHH https://m.edsoo.ru/7a0c439a

32 Ilepmoa u gacrora bubanorexa [LIOK
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KoAeOanwit. [lepuoA MaAbx
CBOOOAHBIX KOACOAHHIH
MATEMATIYICCKOTO MAATHHKA.
[Teproa cBOOGOAHBIX
KOAEOAHUIH IIPYKUHHOTO

MadgTHHKA

3aTyxaroIue KoAcOaHMU .

https://m.edsoo.ru/e0399319

butoanorexka [IOK

33 Brmpscacrisie roacbanmus. https://m.edsoo.ru/72e93d09
Pesonanc
bubanorexa [TOK
34 Aproxoncbarm https://m.edsoo.ru/6add2644
bubanorexa [ITOK
35 Pemtenne 3apau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
36 Yl\}jlzzal;(zf{f:f;: E::e6aHHﬂ B Bubauorera LTOK
" https://m.edsoo.ru/8ef587be
MY3BIKAABHBIX HHCTPYMEHTAX
O060b61enue 1
37 CHCTEMATH3AINA 3HAHUUI 110 bubanorexa [TOK
Teme "MexaHnueckne https://m.edsoo.ru/eb84182f
KoAeOauma"
AEKTPOMATHUATHEI
38 fofeggljni Koj\e6§TeAbeH?I Bubauorera LTOK
https://m.edsoo.ru/d4adabde
KOHTYP
®opmyaa Tomcona. Cpasp
AMITAUTYABI 32PSA2
39 KOHAeI:Z::FOpapC 2MHAI/ITYAOI>'I Bubanorexa LOK
https://m.edsoo.ru/093f9af1
CHABI TOKA B KOAE0OATEABHOM g
KOHType
3aKOH COXpaHEHMUS SHEPIUU B
40 I/IACaAbHONEI) KOAC6aTCAI)II){OM Bubauorera LTOK
https://m.edsoo.ru/d1e2d543
KOHTYpE B
3aryxaroriue
SAEKTPOMATHUTHBIE
41 KOA€6}:.HI/I§L BerayxacHHEIC Bubazorexa LIOK
https://m.edsoo.ru/5¢668619
5ACKTPOMATHUTHEIC
KOAeOaHus
Ilepemenmsrii Tok. Pesucrop u
42 KO}II)AeHCQ.TOp B I[CITH ’ bubazorexa LIOK
https://m.edsoo.ru/84836152
IIEPEMEHHOTO TOKA
43 Karyrmka HHAYKTHBHOCTH B bubanorexa [LIOK
LIEITH IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
3akou Oma AAs
44 3AeKTpI/1qec1<Aof/'1 eI Bubanorera TOK
https://m.edsoo.ru/8bae38e6
IIEPEMEHHOTO TOKA
45 MommHOCT ITEpeMeHHOTO bubanorexka [TOK
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TOKa. AMIIAUTYAHOE 1
ACHTICTBYIOIIICE 3HAYCHHUE CHABI

TOKa 1 HaHpH?KCHI/IH

https://m.edsoo.ru/1cacbcdc

46 Pesonanc B aAekTpraeckoit bubanorexa LIOK
Lenu https://m.edsoo.ru/087506df
47 Permrenne 3apa4 Bubanorera [TOK
https://m.edsoo.ru/a16836a4
WaeaapHbIH TpaHChOPMATOP.
48 ITpousBoAcTBO, IIEpEAAYA 1 bubaumorexa LIOK
HOTpeOACHNE 9ACKTPUICCKON https://m.edsoo.ru/f97418ae
SHEprun
DKOAOIMYECKIE PUCKU IIPH
IIPOU3BOACTBE
49 sAekTposHeprun. KyarTypa butanorexa LIOK
HCIIOAB30BAHHSA https://m.edsoo.ru/a6£74d93
9ACKTPOSHEPIHH B
IIOBCEAHEBHOM KU3HHI
50 Perrenne 3apag bubanorexa LIOK
https://m.edsoo.ru/ee6677ed
51 Perrenne 3apag bubanorexa LIOK
https://m.edsoo.ru/7cab59f8
Ob6o06renue 1
5 CHCTEMATU3AINA 3HAHUUI 11O bubanorexa [ITOK
Teme "DAEKTPOMATHUTHEIE https://m.edsoo.ru/401024a9
KoAeOanus"
MexaHI9eCKrIE BOAHEL
53 XapaKTepUCTHKA Bubanorera [TOK
https://m.edsoo.ru/a58e109f
MEXaHHYIECKAX BOAH
54 CBoiicTBa MEXAHIYECKIX BOAH Bubanorexa OK
https://m.edsoo.ru/d9ae1000
55 3Byk. XapaKTepUCTUKU 3BYKA Bubazorexa LIOK
https://m.edsoo.ru/138b6£09
WMudpassyk 1 yAbTPa3ByK.
56 LHyigBoeysarp};sHeiHeYK Bubanorera LIOK
. https://m.edsoo.ru/7380038f
OKPYKAFOIICH CPEABI
57 Perenue 3aaau Bubanorera [TOK
https://m.edsoo.ru/cfd918bf
N il/;il;’ilpe(:l)\;irHI/ITHbIe BOAHBL. Bubanorexa LIOK
https://m.edsoo.ru/714e5db1
SAEKTPOMATHUTHBIX BOAH
y | rmmm——
https://m.edsoo.ru/d01b818¢
SAEKTPOMATHUTHBIX BOAH
60 [ITkara 3AEKTPOMATHHUTHBIX butaumorexka LIOK

BOAH. [ Ipnmenenne

https://m.edsoo.ru/49belf%
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SACKTPOMATrHUTHBIX BOAH B

TEXHHUKE U OBITY

ITpuHIAIEL PAAMOCBA3H U

TeAEBUAEHUSA. PAAMOAOKALIHA.

61 DAEKTPOMArHUTHOE Bubanorera TOK
. https://m.edsoo.ru/9f96f1{8
3arpsA3HCHUE OKPYKAFOIIICHU N
CPEABI
0 Kourpoarnasa padora mo teme bubaumorexa LIOK
"Koaebanusa u BoAHB" https://m.edsoo.ru/4£7985a0
Cser. 3akon
63 IIPAMOAUHEHHOTO Bubanorera [TOK
https://m.edsoo.ru/f9566406
pacIpoCTpaHEeHUs CBETa
Perrenue 3aaag va
64 IIpUMEHEHHE 3aKOHA bubanorexa [ITOK
IPAMOAHHEHHOTO https://m.edsoo.ru/ea32d455
PACIPOCTpaHEHHA CBETA
Orpaxenne cBera. [Taockoe
65 SCPI?{’&AO. Cdepuueckoe Bubanorera [TOK
https://m.edsoo.ru/a005d2bb
3EePKaAO
ITpeaomaenme cBeTa.
AOGCOAIOTHBIN U
OTHOCUTEABHBIN ITOKA3ATEAD
66 rpeaomaenus. [loanoe Bubauorera LTOK
https://m.edsoo.ru/bc2e55¢d
BHYTPEHHEE OTPAKCHUE.
[TpeAeABHBIN yTOA IIOAHOTO
BHYTPCHHETO OTPAKCHIUS
Perrtenne 3apaa4 ma
7 IpAMeHEHHE 32KOHOB butanorexka LIOK
OTPAKCHUSA U IIPCAOMACHIA https://m.edsoo.ru/49d830a9
cBeTa
XOA AyYer B IIpU3MeE.
68 ,A,Hine};lcnﬂ CBepTa. CAOKHBII bubazorexa LIOK
https://m.edsoo.ru/d8elc3be
cocraB beaoro ceera. Llser g
Awunser. Poxycaoe
69 paccTosHme 1}/71 OIITHIIECKAsS Bubauorea LTOK
https://m.edsoo.ru/60441359
CHAA AMH3BI
ITocrpoenue nzobpakeHuii B
70 Amrfsfx U UX CI/ICTCI;/IQX. Bubauorera LTOK
https://m.edsoo.ru/bb53b1d5
VBeAnvyeHnue AMH3BI *
Permrenne 3apav ma
7 IIOCTPOEHHUE N300PAKEHNT, bubanorexa [LIOK
IIOAYYIAEMBIX C IIOMOIIBIO https://m.edsoo.ru/5a868f09
AWH3
72 I'Aa3 kak omTuyeckas cucrema Bubauorea LTOK
https://m.edsoo.ru/ecd480a2
73 Permrenme 3aaau. ITpeaeant bubanorexa [LIOK
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HpI/IMeHI/IMOCTI/I

TCOMETPUYIECKOMN OIITHKI

https://m.edsoo.ru/cd174a10

74 CKOpOCTh CBETA H METOABI €€ bubanorexa [LIOK
HM3MEPEHUS https://m.edsoo.ru/f32aab06
buoaunorexka [IOK
7 Aueriepers caeta https://m.edsoo.ru/1el6ecbe
buoanorexka [IOK
76 Hrrrepdpepenuni coera https://m.edsoo.ru/5fc0c638
KorepenTtasre mcToIHMKM.
77 yCAOiI/IH HAOAFOACHUS Bubanorera [TOK
https://m.edsoo.ru/c6416d48
MAKCHMYMOB I MIHIMYMOB
78 Permrenne 3apa4u Bubanorera [TOK
https://m.edsoo.ru/3061de2b
79 [1pumenenue bubaunorexa [TOK
nurepdepeHun https://m.edsoo.ru/668edbc8
bubanorexa [ITOK
50 Aucpparti cieta https://m.edsoo.ru/12ed04b5
AKIIMOHHAS PEIIETKA.,
81 éfiiHZHHa6A}oA§HHH Bubanorera TOK
https://m.edsoo.ru/f998d964
TAQBHBIX MAKCHMYMOB
82 Pertenne 3apaq Bubanorexa LLOK
https://m.edsoo.ru/d58c411a
93 [NorrepeunocTs CBETOBBIX bubanorexa LIOK
BoAH. [ToAspusarnus cera https://m.edsoo.ru/e9890fe9
84 Permrenue 3apau Bubanorexa LHOK
https://m.edsoo.ru/c56¢8158
85 CBeToBBIE ABACHUSA B IIPUPOAE Bubanorexa LIOK
https://m.edsoo.ru/0b36363d
O6ob61enue u
86 CI/ICTel\I/Il;TI/ISQHI/IH 3HAHUI 110 Bubauorera LTOK
R " https://m.edsoo.ru/8a14748b
Teme "'Ormrruka
g7 Konrpoasnas pabora 1o Teme butamorexka [IOK
«O1mrraka» https://m.edsoo.ru/82315dd4
I'paEuITE! TPIMEHIMOCTH
28 KAACCUYECKOW MEXAHUKI. bubanoreka [IOK
3aKOHBI 9ACKTPOAMHAMUKA K https://m.edsoo.ru/c9bd77cb
IIPHHIINII OTHOCUTEABHOCTH
%9 [Mocryaarer crienmaAbHOM bubanorexa LIOK
TEOPUU OTHOCHTEABHOCTH https://m.edsoo.ru/c56f05ch
ITpocrpancTBeHHO-
BPEMEHHOMN MHTEPBAA.
9 [TpeobpazoBanus AopeHria. bubanorexa [LIOK

VcaoBre IPUIHHHOCTH.
OTHOCHTEABHOCTD
OAHOBPEMEHHOCTH.

https://m.edsoo.ru/d83742bb
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3aMeAACHIE BPEMEHH U

COKPAIICHUE AAVTHDBI

DHEPTUA 1 UMITYABC

Bbubanoreka LIOK

o PEAATUBUCTCKON YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs13b MACCHI C SHEPrUeh U
92 HMITYABCOM peAHTP}IDBI/ICTCKOfl Bubanorexa LIOK
https://m.edsoo.ru/b6258ffa
YACTHIIBL. DHEPTHUA IIOKOS
93 PaBuoBecHoOe TErrAoBOE bubanorexa [TOK
HU3AVUCHHE https://m.edsoo.ru/f54035a5
94 3akon cmernenus Bruua Bubauorea LIOK
https://m.edsoo.ru/1c5£f752
95 T'umroresa M. I'1aanka o bubanorexa [TOK
kBaHTaX. POTOHEL https://m.edsoo.ru/a5ffa218
96 DHeprus 1 NUMIIyAbC (POTOHA Bubaznorera LHOK
https://m.edsoo.ru/7fb307ec
®oroadpexr. Ombrrer A. I'. Bubanorexa LIOK
97 CroaAeroBa. 3aKOHBI
https://m.edsoo.ru/8c68e5b9
doroadpdexra *
VpaBaenune DHHIIITERHA AAS
98 q)P())TOBqu)eKTa. ”KpacHaﬂA Bubazorera LHOK
https://m.edsoo.ru/01ef4556
rparnmna” dporoadpdekra -
99 Aasaenme csera. Onwrrer 1. butaumorexka [IOK
H. AeGeaeBa https://m.edsoo.ru/64b4£966
100 Boanosbie cBoticTBa wacTHIx Bubamoreia HOK
https://m.edsoo.ru/f59¢fcec
Boaner ae Bporiaga. Aauna
101 BOAHBI A¢ Bpoiias u pazmeper bubanoreka [IOK
00AACTH AOKAAU3AIIAM https://m.edsoo.ru/5df8batl
ABIDKYILENCH IACTHIIED
102 KopryckyaapHO-BOAHOBOH bubanorexa ITOK
AYAAH3M https://m.edsoo.ru/8ccab62a
103 Audpakius sAeKTpOHOB Ha bubanorexa ITOK
KPHCTAAAAX https://m.edsoo.ru/30dbal8c
Crrerrudprika n3MepeHHA B
104 mukpomupe. CooTHOIIEHNA butamorexka [IOK
HEOITPEACAEHHOCTEH https://m.edsoo.ru/65783dec
I'etizenbepra
105 Perrenne rpadpraeckux 3apayg Bubauorea LTOK
https://m.edsoo.ru/e70195bd
106 Perrrenme pacuéTHBIX 3aA29 Bubanorera LTOK
https://m.edsoo.ru/ee9b3182
Kourpoarnas padora mo
107 temam: "Ocuosor CTO", bubanorexa ITOK

"KopIycKkyASpHO-BOAHOBOM
Ayasusm”

https://m.edsoo.ru/c3de891a
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OIIBITH ITO MCCAEAOBAHIIO

CTpOCHHA ATOMA.

Bbutamorexka IIOK

108 [TaameTapHas MOAEAD aTOMA https://m.edsoo.ru/312b750a
Pesepdopaa
bubanorexa [TOK
109 Hoctyaate Bopa https://m.edsoo.ru/404dfa9a
Buasr ciexrpos. Crekr
110 ypoBHeit 3HeperH aTOMI’: Bubazorera LHOK
https://m.edsoo.ru/cf74bl1a
BOAOPOAA B
11 CIIOHTaHHOE U BBIHYKACHHOC bubaumorexa LIOK
HU3AYUCHHE CBETA https://m.edsoo.ru/f945d85¢
112 Aasep buoanorexka [IOK
https://m.edsoo.ru/2288a0c4
HyxAoHHAA MOAEAB AAPA
I'eiisenbepra-lsaneHko.
113 3apsAA B MaCCOBOE YHCAO Bubanorera TOK
https://m.edsoo.ru/34ada5de
Aaapa. Msotomer. §
PaanoakTuBHOCTD
3aKOH PaAHOAKTHBHOIO
pacmaaa. CporictBa
14 HOHU3UPYFOIIETO U3AYICHHS. bubanorexa [ITOK
BAusiHIE PAAHOAKTHBHOCTH https://m.edsoo.ru/aab98bef
HA KUBBIC OPTaHI3MBL
Aosumerpus
DHeprus CBA3H HYKAOHOB B
aape. SAaepasie cuasl. Aedpexr
Macco Aapa. Saeprere
eakru. SIAepHbIe PEAKTOPHI.
115 pHpO6ACMBI yni)aBAﬂIZMOI“O ’ Bubazorera LHOK
https://m.edsoo.ru/ff1758d0
TEPMOSACPHOIO CHHTE3A. g
DKOAOTUYIECKUE ACTIEKTHI
Pa3BUTHA AAECPHOI
SHEPIETHKH
MeToAwr perncTparnuy u
HMCCACAOBAHUSA SACMEHTAPHBIX
gactur. GyHAaMEHTAABHBIC
16 B3aMMOAEHCTBHA. bapmonsr, bubanorexa ITOK
ME30HBI U ACIITOHBL. https://m.edsoo.ru/1ac08a5b
IIpeacraBAcHmE O
CrampaprHON MoAeAn. Kpapk-
TAIOOHHAA MOAEAD AAPOHOB
Dusuka 32 TpeACAaMHI
CTaHAapTHOH MOACA‘I./I. Bubanorexa LIOK
117 Témuaa matepns u TEMHAA

sHeprudA. EAmHCTBO

du3HIECKOIl KApTUHBI MUPa

https://m.edsoo.ru/c026fd37
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Dranel pa3BUTHA ACTPOHOMUH.

Bbubanoreka LIOK

18 3HadeHHe aCTPOHOMHUHI https://m.edsoo.ru/ad73e145
ITpuMmeHHIMOCTD 3aKOHOB
dusuka AAf OODbACHEHHUA
IIPUPOABI KOCMHIECKIX bubanorexa [TOK

1o 00OBeKTOB. MeTOABI https://m.edsoo.ru/39c44028
ACTPOHOMUYECKHUX
HCCAEAOBAHUI
CoBpeMEHHBIC OIITHICCKHE

120 TEAECKOITBI, PAAHOTEAECKOITH, Bubanorera TOK

https://m.edsoo.ru/4877aale
BHeATMOC(EpHAs ACTPOHOMIS
Bup 3Bésanoro neba.

121 CosBesans, ApKHE 3BEABL, bubanorexa ITOK
MAAHETHI, IX BUAUMOE https://m.edsoo.ru/aac588eb
ABITKCHUE
Coanevnas cucrema. Coanrre.

129 CoAHeyHast AKTUBHOCTb. bubanorexa [ITOK
Wcrounnuxk sHeprun CoaHIa u https://m.edsoo.ru/22748cb4
3BE3A
3BE3ABIL, X OCHOBHBIC

123 XapaxkTepHCTHKA. Aparpamma butaunorexka [IOK
" CIEKTPAaABHBIH KAACC — https://m.edsoo.ru/42169944
CBETUMOCTB"

104 3BE3ABI TAABHOMI bubanorexa [ITOK
OCAEAOBATEABHOCTU https://m.edsoo.ru/b3cb766¢
BryrpenHuee crpoeHue 3BE3A.

CoBpeMeHHBIE TTPEACTABACHUS

125 o prOI/ICXO)KAeHEI/I u Bubauorera LTOK
ssoAorH COAHT 1 S5E3A. https://m.edsoo.ru/d09da494
DTAIIbl KU3HU 3BE3A
Maeunsri [1yte — Harmma

6 T'anaxTyka. TUIIB raAaKTHK. bubanoreka [IOK

12 YEpHble ABIPBI B AAPAX https://m.edsoo.ru/7cd10a0a
TaAAKTHK
Beeaennas. Pacrmpenme
Bceeaennoii. 3akon Xab0Aa. butamorexka [IOK

127 Teopus boasrroro B3psisa. https://m.edsoo.ru/3dbdf0d2
PeankroBoe nsayaenne

198 MacrrabHas cTpykTypa bubanorexa LIOK
Beeaennoii. Meraraakruxa https://m.edsoo.ru/ce234633

129 Hepermréunsie mpobAeMer bubanorexa [LIOK
ACTPOHOMHUU https://m.edsoo.ru/d37d9ffe
DuspuaecKuil TPaKTHKYM II0

130 teme "ccaeaoBanme bubanorexa [IOK

MAarduTHOTIO ITOAA

HOCTOAHHBIX MATHUTOB' AT

https://m.edsoo.ru/67361aef
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"ccaeAOBaHHE CBOMCTB
deppomarmeTuroB" AR
"MccaeaoBaHUE ACHICTBUA
HOCTOAHHOIO MarHHATA HA

pamky ¢ Tokom"

131

Qu3praecKuil IPAKTHKYM IIO
Teme "Mamepenne cuAbt
Awmrrepa” uan "Hsyuenue
3aBHCHMOCTH CHABI AMITEPA
OT CHABI TOKA" MAM
"OnpeacAcHIEe MATHUTHOI
MHAYKIINY HA OCHOBE

nsmepeHust cuAbsl Amnepa'

butoanorexka [IOK
https://m.edsoo.ru/fcae91e9

132

Du3raecKuil IPAKTHKYM 110
teMme "VccaeaoBaHmE ABACHUA
JAEKTPOMATHUTHOM
HHAYKIAA HAU
"OmpeacAcHIE HHAYKITHN

BHXPEBOTO MATHUTHOLO ITOAA"

https://m.edsoo.ru/c36658da

133

Pu3IIecKUH TPAKTHKYM IO
Teme "VlccaeAOBaHHE ABAEHUA
camonuAykipn' uan "Coopka
MOAECAH 9ACKTPOMATHUTHOLO

rexepaTopa’

butaunorexka [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3IIecKUi TPAKTHKYM IO
teme "Msmepenue meproaa
CBOOOAHBIX KOAEOAHUNI
HUTSHOIO U IPY/KIHHOIO

MaATHUKOB"

bubanorexa [TOK
https://m.edsoo.ru/5d159d35

135

136

137

Du3paecKuil IPAKTUKYM 110
teme "[1peobpasoBarme
SHEPIUU B IIPYKHHHOM

MagTaHIKe"

DuU3MIECKUIT IPAKTHKYM 110
teme "MccaeaoBanue
[IEPEMEHHOTIO TOKA Yepes
IIOCAEAOBATEABHO
COCAMHEHHBIEC KOHACHCATOP,
KATYIIKY ¥ Pe3UCTOp"” HAU
"HccacaoBanme paboTHL
HICTOYHUKOB CBETA B ICITH
[IEPEMEHHOTO TOKA"

DuspuaecKuil TPAKTHKYM II0
teme "M3ygenne mmapamerpos

3BYKOBOH BOAHBIL"

butamorexka [IOK
https://m.edsoo.ru/a28026bd

butamorexka [IOK
https://m.edsoo.ru/89dc2d90

bubanorexa LIOK
https://m.edsoo.ru/b100661a

138

DuspuaecKuil TPAKTHKYM IO

teme "VsMepenne mokasareas

Bbubanoreka [IOK
https://m.edsoo.ru/42569eal
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139

140

LIPEAOMACHUS CTeKAd" HAN
"TToAyuenue H300paKeHIA B
CHCTEME U3 IIAOCKOIO 3¢PKaAd

U AUH3GHI

Du3raecKuil IPAKTUKYM 110
teme "MccaepoBanue
3aBHCHMOCTH (DOKYCHOTO
PACCTOSIHHS OT BEILecTBa (Ha
[IPUMEPE JKUAKHX AUH3)" HAH
"Hsmepenne poKycHOTo
PACCTOSIHHS PACCEUBAIOIIINIX

AnH3"

DuspraecKuil IPAKTUKYM 110
teme "Habaroaenne
Audpaxun, naTepdepeHInm

U IIOASPH3ALIH CBETa

bubanorexa [ITOK
https://m.edsoo.ru

b879fb3f

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

8b7ac737

141

142

143

144

145

Pu3IIecKUi TPAKTHKYM IO
teme "OmpeacacHue
HMIIYABCA M SHEPTHH
PEAATHBHCTCKHUX 9aCTHIL (ITO
dororpaduam Tpekon
3apAKCHHBIX YaCTHIL B

MArHATHOM HoA€)"

DuspraecKuil IPAKTUKYM 110
teme "Msmepenne
mocrosauoi [Taanka ma
OCHOBE ICCAEAOBAHHSA
doroadpdexra” man
"MccAeAOBaHTE 3aBUCUMOCTH
CHABI TOKA 9€PE3 CBETOAMOA

oT HaupsmKeHus'"

DU3MIECKUIT IPAKTHKYM 110
teme "MccaepoBanue criekrpa
PA3PEKEHHOTO ATOMAPHOTO
BOAOPOAA M H3MEPEHUE

rrocTostHHOH Puabepra”

Pu3IgecKUi TPAKTHKYM 10
teMe "ccaepoBanne
paAHOaKTUBHOIO (POHA C
HCIIOAB30BAHIEM AO3HMeTpa”
nan "VsygeHne moraomeHus
OeTa-JacTuIl aAIOMUHHEM"

DuspuaecKuil TPAKTHKYM II0
teme "HabaropaeHuA
3BE3AHOTO Heba
HEBOOPYKEHHBIM TAA30M C

HCIIOAB30OBAHHEM

butaunorexka [IOK
https://m.edsoo.ru

63756¢47

bubanorexa [ITOK
https://m.edsoo.ru

eb916£82

butamorexka [IOK
https://m.edsoo.ru

ec651eb8

butamorexka [IOK

c3dabebe

https://m.edsoo.ru

Bbubanoreka [IOK
https://m.edsoo.tu

1072021e
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146

147

KOMIIBFOTEPHBIX IIPHUAOKEHHUI
AASL OIIPEACACHHUS TIOAOMKCHES
HeOeCHBIX OOBEKTOB HA
KOHKPETHYIO AQTy: OCHOBHBIE
cossesans CeBepHOTro
IIOAYIIAPHS U APKUE 3BE3ABL"
nan "Habaroaesud B
TEAECKOIT AyHEL, ITAAHET,
TYMaHHOCTEH U 3BE3AHBIX

cxoraeHui"

O060061enue n
CUCTEMATH3AITHAA 3HAHUI.
Poas cmsuxu u acrporoMun
B 9KOHOMHYIECKOM,
TEXHOAOTHIECKOM,
COILIMAABHOM M 3THYECKOI
cpepax AeATEABHOCTH

YCAOBCKaA

O600menue u

CHCTEMATHU3AINA 3HAHUI.

Poab 1 mecro dusuku u 1
ACTPOHOMHUH B COBPEMEHHOM

HAYIHOH KapTHHE MUPA

bubanorexa [ITOK
https://m.edsoo.ru/ad6ddeed

butaunorexka [IOK
https://m.edsoo.ru/18f19f7¢

148

O600menue u

CHUCTEMATH3AITNA 3HAHU.

Poab dpusuueckoit Teopun B
dopmupoBaHIH

IPEACTABACHHH O

dpHU3HIECKON KapTHHE MHUPA, 1
MeCTO (PU3HIECKOH KapTHHBI

MHpPa B OOIIEM PAAY

COBPEMEHHBIX €CTECTBCHHO-

HAYYHBIX [IPEACTABACHUN O

IIPpHUPOAE

butamorexka [IOK
https://m.edsoo.ru/e7d400f4

149

O600menne u
CHUCTEMATH3AIUS 3HAHUN 110 1

teme "Kunemarnka"

bubanoreka [IOK
https://m.edsoo.ru/b032fc4b

150

151

O600menne u
CHUCTEMATU3AUS 3HAHUN 11O 1

teme "Kunemarnka"

O0600menne u
CHCTEMATHU3AIINA 3HAHUIT 11O 1

Teme "Anaamuxa"

bubanoreka [IOK
https://m.edsoo.ru/4e31b507

bubanorexa LIOK
https://m.edsoo.ru/2dfbafc5

152

O0600menne u
CHCTEMATH3AIHA 3HAHUU 11O 1

teme "Crartrka TBepAOTO TeAd"

Bbubanoreka [IOK
https://m.edsoo.ru/3ccad82¢

153

O600menue u 1

butamorexka [IOK
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CHUCTEMATU3ALMS 3HAHUI 10
TeMe "3aKOHBI COXPAHCHUS B

MmexaHuke"

https://m.edsoo.ru/32a4d1a0

O6obmienue u

CUCTEMATHU3ANUS 3HAHUIN 11O

bubanorexa [TOK

154 Teme "OCHOBBI MOACKYASPHO- https://m.edsoo.ru/ed440ca8
KHHETHYIECKON Teopun”
O6ob61enue u
155 CHCTEMATU3AIMS 3HAHUI 110 buoanorexka [IOK
teMe "TepMOAMHAMUKA. https://m.edsoo.ru/c63f7¢10
TeraroBble MAITHHB"
O06o06enne u
CHCTEMATH3AIIAA 3HAHUI ITO
156 Teme "ArperatHsie COCTOMHUA Bubaznorera HOK
https://m.edsoo.ru/1d36b5b1
BerectBa. PasoBeie
IIEPEXOABL"
O06o06enne u
157 CI/ICTCI\I/_IL;TI/ISQLII/IH 3HAHUH 110 Bubanorera TOK
rene "Dexrpreckoe moac” https://m.edsoo.ru/3bf0def9
O06o06enne u
158 CHUCTEMATU3AIMS 3HAHUI 110 butaunorexka [IOK
teme "TlocrosHusi https://m.edsoo.ru/71453ee6
SACKTPUICCKUI TOK"
O06o06enne u
159 CHCTEMATH3AINA 3HAHUUI 110 bubanorexa [IOK
teme "TOKU B Pa3AMYHBIX https://m.edsoo.ru/3d40077a
cpeaax”
O060061Ienne 1
160 CHUCTEMATU3ALNA 3HAHUK 11O Bubanorera [TOK
" " https://m.edsoo.ru/3b4c06ac
Teme "MarauTHOE TTOAE *
Pesepsuetit ypok. O6001eHIE
161 U CUCTEMATU3ALUSA 3HAHUM 110 bubanoreka [IOK
TeMe "DACKTPOMATHUTHAS https://m.edsoo.ru/053¢2248
HHAYKIWS"
Pesepsuetit ypok. O6001eHIE
6 ¥ CUCTEMATHU3AIINS 3HAHUKI 110 butamorexka [IOK
162 Teme "MexaHnueckue https://m.edsoo.ru/d6310bfd
koAebarna"
Pesepsrbiit ypok. O6o0IICHIE
163 Y CUCTEMATU3AIINA 3HAHUM 110 Bbubanoreka [IOK
Teme "DAEKTPOMATHHTHEIE https://m.edsoo.ru/5e2bb83d
koAebanms"
Pesepsrrrii ypok. ObobIIEHIE
164 Y CUCTEMATU3AIINA 3HAHUM 110 Bbubanoreka [IOK

Teme "MexaHndeckue u

3ACKTPOMATHUTHEIC BOAHHL

https://m.edsoo.ru/96a7a2dd
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Pesepsrsiit ypok. O600IICHIE

165 W CUCTEMATH3AIIUSA 3HAHIH 11O 1 Bubauorea LTOK
https://m.edsoo.ru/52ad1603
teme "OnrTuxka"
PesepsHbIii ypox. O606Luf:HHe Bubamorexa LIOK
166 W CUCTEMATH3AIIUSA 3HAHII 11O 1 https://m.cdsoo.ru/5becl <65
teme "Ocuossr CTO" -
Pesepsubiii ypox. O600IICHIE
Y CUCTEMATU3AIINA 3HAHUMI 110 buoanorexka [IOK
167 " 1
teme "KoprryckyaspHO- https://m.edsoo.ru/f7¢59d38
BOAHOBOH AyaAnsm"
Pesepsurbiit ypok. O600menue
168 u CI/IICDTCMH.TIZSP;.L[I/IH 3HaHII_/IHﬁ o 1 Bubanorexa HOK
" " https://m.edsoo.ru/1£511654
Teme 'Pusmka aToma
Pesepsubiii ypox. O600IICHIE
169 Y CUCTEMATU3AIINA 3HAHUMI 110 1 butoanorexka [IOK
TeMme "Pu3nKa ATOMHOTO SAPa https://m.edsoo.ru/905¢c5¢e0
M 9ACMEHTAPHBIX YACTHUL"
Pesepsuetit ypok. O600111eHIE
170 U CUCTEMATU3ANUSA 3HAHUMI 11O 1 bubanorexa [TOK
TeMe "DAeMeHTH https://m.edsoo.ru/2bffb94c
actpodusuxn’”
OBIIEE KOAMYECTBO YACOB 170 16

IO IMMPOI'PAMME
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ITPOBEPSAEMBIE TPEBOBAHUSA K PE3YABTATAM OCBOEHMA OCHOBHOM
OBPA30OBATEABHOMU ITPOTPAMMBI10 KAACC

Koa
IIPOBEPAEMOrO
pe3yabTara

ITpoBepsaembIe MpeAMETHBIE PE3YABTATEI OCBOEHHA OCHOBHOM

00pa3soBaTeABHO IIPOrPAMMBI CPEAHEr0 00Iero oopasoBaHus

10.1

AeMOHCTpHpOBaTE Ha IPHUMEPAX POAb H  MeCTO (QHUSHKH B  (POPMHPOBAHHHU
COBPEMEHHOI HAyYHOHW KAPTHHBI MHpPa, B PasBUTHH COBPEMEHHOM TEXHHKA U

TEXHOAOTHUM, B IPAKTUYIECKOM AEATEABHOCTU AIOAEH

10.2

VYuTeBATG TPAHUIIBI IPUMCHEHHUA H3YYCHHBIX (DU3MYECKHX MOACACH: MaTepHaAbHAA
TOYKA, MHEPIIHAABHAS CHCTEMA OTCUIETA, AOCOAFOTHO TBEPAOE TEAO, MACAABHBIN Ias3;
MOAEAH CTPOEHHSA Ta30B, KUAKOCTEH M TBEPABIX T€A, TOUYCUHBIN SACKTPHYICCKUN 3aPAA

— HpI/I peLHCHI/II/I (pI/ISI/I‘ICCKI/IX 3aAa49

10.3

Pacosnasare dusmueckne ABACHHA (IIPOIIECCH) U OOBACHATH UX HA OCHOBC 3aKOHOB
MEXAHUKH,  MOACKYAAPHO-KHHETHYECKOH  TEOPUH  CTPOEHHA  BCIIECTBA U
SAEKTPOAMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE IMPAMOANHEHHOE ABHIKCHUE,
CBODOAHOE ITAACHHE TEA, ABIDKCHHE IO OKPY/KHOCTH, HHCPIIHSA, B3AUMOACHCTBHE TEA;
AHDPy3us, OPOYHOBCKOE ABIKEHIE, CTPOCHUE JKHAKOCTEH U TBEPABIX TEA, I3MCHEHHUE
00béMa TeA IpH HarpeBaHHH (OXALKACHHH), TEIAOBOE paBHOBECHE, HCIIAPCHIE,
KOHACHCALINSA, IIAABACHHC, KPHCTAAAM3AIIHSA, KHIICHHUE, BAKHOCTD  BO3AYXA,
IIOBHIIIICHUC AABACHHSA 433 IIPU €O HATPEBAHHE B 3aKPHITOM COCYAC, CBA3H MCIKAY
ITapaMeTpaMU COCTOSIHUA Ia3a B M30IPOIIECCAX; IACKTPU3AIMA TEA, B3AUMOACHCTBHC

3apsAAOB

10.4

OmnuceBaTh  MEXAHUYECKOE — ABIKCHHE, HCIOAB3yA  (DHU3UYCCKHE  BEAMYHHBL
KOOPAHMHATA, IIyTh, IEPEMEITICHHE, CKOPOCTh, YCKOPEHHE, MAcCa TeAd, CHAA, UMIIYABC
TeAd, KHHETHIECKAs OSHEpPIusfA, IIOTEHIMAABHAS OSHEPIUA, MEXaHUYeCKad paboTa,
MEXaHHYECKAA MOIIHOCTD; IIPH OIIMCAHHUY IIPABUABHO TPAKTOBATH (DH3HYECKUN CMBICA
HCIIOAB3YEMBIX BEAMYHH, HX OOO3HAYCHHA N CAHHHIIB, HAXOAUTb (DOPMYAEL,

CBA3BIBAIOIINEC AAHHYIO q)I/ISI/I"ISCKyIO BCAMYIHHY C ApyFI/IMI/I BEAMTYMTHAMU

10.5

OrceBaThH HM3y9ICHHBIC TCEIIAOBBIC CBOMCTBA TEA M TEIIAOBBIE ABACHH S, HCIIOAB3YA
q)I/ISI/ILI€CKI/I€ BCAWYMHDBI: AABACHHC I'a3a, TeMnepaTypa, CpﬁAHHH KITHCTUYCCKaA 3H€pFI/IH
Xa0OTHUYECCKOIO ABIKCHHA MOACKYA, CpeAHCKBaApaTI/I‘IHaH CKOpOCTb MOAECKYA,
KOAHUYECTBO TEIIAOTHI, BHyTpCHHHH SHEPTrU, pa60Ta rasa, KOS(pCpI/IL[I/IeHT ITIOAE3HOIO
ACfICTBI/IH TEIIAOBOTO ABHIATCAA, HpI/I OITMCAHH HpaBI/IAI)HO TpaKTOBaTb CbI/I3I/I‘ICCKI/II‘/‘I
CMBICA HCITOAB3YEMBIX BCAUYNH, HX 0DO3HAYEHUA U CAMHUIIBI, HAXOAUTH (bOpMyAI)I,

CBA3BIBAFOIIIHIC AaHHy}O (pHSHHCCKym BeAI/I"II/IHy C ApyFI/IMI/I BEAWTYMHAM

10.6

OmnmceBaTh U3YICHHBIE IACKTPHYCCKIE CBOMCTBA BEITIECTBA M SIACKTPHUICCKUE ABACHHS
(mporeccsl),  HCIOAB3YA  (DHSHYECKHE  BEAHYMHEL  OACKTPHUCCKUNA  3apsA,
3AEKTPHUIECKOE TIOAE, HATPAKEHHOCTD TTOAS, IIOTEHITHAA, PA3HOCTD ITOTEHITHAAOB; IIPH
OIMCAHUH IIPABUABHO TPAKTOBATH (DU3MYECKHI CMBICA MCIIOAB3YEMBIX BEAMYMH, WX
00O3HAYCHUA ¥ CAUHHUIIB; YKA3BIBATH (DOPMYABI, CBA3BIBAIOIINE AAHHYIO (DU3HIECKYIO

BEAHMYIHNHY C ApyTI/IMI/I BCAMYHUHAMI

10.7

AHAAM3UPOBATh (PU3MYIECKUE IIPOIIECCH U ABACHHUSA, UCIIOAB3YA (DU3MICCKIE 3AKOHBI I
OpUHIHUIE: 3akoH BeemupHoro TaroTennsdA, I, I m III 3akomer Hproroma, sakom
COXpPaHEHHUSA MEXAaHUYECKOM JSHEPIUH, 34KOH COXPAHEHHUA HMMIIYAbCA, IIPUHIIHAI
CYHEPHO3UIIMN CHA, IIPUHIIUAII PaBHOIIPABHA HHEPITMAABHBIX CHCTEM OTCYETA;
MOAEKYAPHO-KHHETHIECKYFO TEOPHIO CTPOEHHUA BEINECTBA, IA30BBIC 3aKOHEI, CBA3b
CpeAHEH KHHETHYECKOH 3HEPIHH TEIAOBOIO ABIDKEHHA MOACKYA € aOCOAFOTHOMN
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TEMITEPATYPOM, HEPBBIN 3aKOH TEPMOAMHAMEKH; 3aKOH COXPAHEHHUS IACKTPHIECKOIO
3apsAAa, 3akoH KyAOHa; IIpH 9TOM pa3sAHYaTh CAOBECHYIO (DOPMYAHPOBKY 3aKOHA, €IO

MaTEMATHYIECKOE BEIPAKEHHE U YCAOBHA (IPAHHUIIBI, OOAACTH) IPHMEHUMOCTH

10.8

OOBACHATP OCHOBHBIEC IIPUHIIUIIBI ACHCTBHA MAILUH, IIPHOOPOB H TEXHIYECKHX
YCTPONCTB; Pa3AMYATh YCAOBHA HX OE30IIACHOIO HCIIOAB3OBAHHA B IIOBCEAHEBHOM

KU3HU

10.9

BhITOAHATE 3KCIIEPHMEHTBI IO HCCACAOBAHHIO (DU3HYECKUX ABACHHI U IIPOIIECCOB C
HCIIOAB30BAHHEM IIPAMBIX U KOCBEHHBIX H3MEPEHHIH; IIPH 9TOM (DOPMyAHPOBATDH
npobaemy (3aAady) M THIIOTE3y Y4eOHOIO 9KCIIEPHMEHTA, COOHPATH YCTAHOBKY H3

IIPEAAOKEHHOIO OOOPYAOBAHUSA, IPOBOAUTD OIIBIT U (POPMYAHPOBATH BEIBOABI

10.10

OCYHICCTBA}ITI) HpHMI)IG N KOCBCHHDBIC I/ISMepCHI/IH (bI/ISI/I‘ICCKI/IX BCAUYUH, HpI/I 9TOM
BI)I6I/IpaTb ONTUMAABHBIM CIIOCOD HU3MEPEHUs M HCIIOAB30BATH HM3BECTHBIC MCTOABL

OLIEHKH IIOTPEITHOCTEN U3MEPEHUIT

10.11

MCCA@AOB&TB 3aBHCHMOCTH MCIKAY CbI/I3I/I"ICCKI/IMI/I BEAMYMHAMH C HCIIOAB30OBAHHEM
HpHMI)IX HSMCpCHHI:I; HpI/I 9TOM KOHCprI/IpOBaTb YCTaHOBKY, (bI/IKCI/IpOBaTI) pCSyAbTaTbI
HOAY‘ICHHOI‘/‘I 3aBUCHUMOCTH CpI/ISI/I‘IGCKI/IX BCANYMH B BUAC Ta6AI/ILI " I“panI/IKOB, ACAATH

BBIBOABI ITIO PE3YABTATAM HMCCACAOBAHIS

10.12

CobAroaars mpaBrAa OE30IIACHOIO TPYAA IIPH IIPOBEACHUU HCCACAOBAHHH B PaMKaxX
y4eOHOTO IKCIICPHMEHTA, YIeOHO-UCCACAOBATCABCKON M IIPOCKTHOH ACATCABHOCTH C

HCIIOAB30BAHUEM HU3MEPUTEABHDBIX ychOfICTB u Aa6opa'ropHoro O60pyAOBaHI/IH

10.13

Pemmare pacuérapie 3apaum € ABHO 3aAAHHOM (PH3HYECKOH MOACABIO, HCIIOAB3YA
dusugecKre 3aKOHBI M IIPHHIIUIIB; HA OCHOBE AHAAM32 YCAOBHA 33Aa9M BBIOHPATDH
PHU3UYECKYIO MOAEAD, BBIACAATh (PU3HYECKUE BEAHYUHBI M (POPMYABI, HEOOXOAHUMBIE
AASL €€ pEIeHHA, IPOBOAHTH PACYETBl M OLEHHUBATH PEAABHOCTH IIOAYIEHHOIO

3HAYCHUA CPI/IBPI"ICCKOI}'I BCAMYMTHBI

10.14

Perrate kauecTBeHHBIC 3aAa49M: BBICTPAMBATH AOTHYCCKH HEIIPOTUBOPCUYHUBYIO ICIIOYIKY
paCCY)KAeHI/If/i C OHOpOfI Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH K CI)I/ISI/I‘IQCKI/IG

ABACHHA

10.15

McrmoAp3oBaTs IpH  peIIeHHH yIeOHBIX 3aAa9 COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOAOTUU AAA IIOMCKA, CTPYKTYPUPOBAHHSA, HHTEPIPETAIIMU U IPEACTABACHUSA
yIeOHOM M HAYIHO-IONYAAPHOH MH(OPMAIIUMH, IIOAYIEHHOH U3 Pa3AMIHBIX

HNCTOYHUKOB, KpI/ITI/I‘ICCKI/I AHAAHU3UPOBATH ITIOAYIACMYTO I/IHCpOpMaLII/IIO

10.16

[IpuBoAUTE IHIpUMEPBI BKA4A2 POCCHHCKHX M 3apYOEKHBIX YIEHBIX-(DU3UKOB B
pasBUTHE HAYKH, OOBACHEHME IIPOIIECCOB OKPY/KAFOIIErO MUPa, B PA3BUTHEC TEXHHUKU 1

TEXHOAOTHI

10.17

Mcroap3oBaTs TeOpeTHYeCKHe 3HAHHUA II0 (PU3NKE B ITOBCEAHEBHOH JKHU3HH AAf
obecriedennsa OE30IIACHOCTH IIPU OOpAINEHHH C IHIPHOOPAMH M TEXHHYECKUMU
YCTPONCTBAMHU, AAA COXPAHEHHA 3AOPOBbA H CODAIOACHHA HOPM 3KOAOTHYECKOIO

ITOBEACHHSA B OKPY/KAIOIIIEI CpeAe

10.18

PabGortare B rpymme ¢ BBITIOAHCHHEM PA3AMYHBEIX COI[HAABHBIX POACH, IIAAHHPOBATH
paboTy IpyIIBL, PAIMOHAABHO PACIPEACAATH OOA3QHHOCTH M IIAAHHUPOBATDH
ACATEABHOCTb B HECTAHAAPTHBIX CHTYAITHAX, aACKBATHO OIEHUBATH BKAAA KaKAOTO M3

Y9aCTHHKOB rpyHHbI B peI_HCHI/IC pﬂCCManHBﬂCMOﬁ HpO6A€MI)I

11 KAACC

Koa

ITposepsaemble MpeAMETHBIE PE3YABLTATEI OCBOEHHA OCHOBHOM
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IPOBEPAEMOIO
pe3yabpTaTa

00pa3oBaTeABHON IIPOrPaMMBbI CPEAHETO 00IIero o6pa3oBaHua

ACMOHCTPI/IPOBQ.TB Ha HpI/IMCan pOAI) Hn MECTO q)I/ISI/IKI/I B (pOpMI/IpOBaHI/II/I
COBpCMCHHOI;‘I Hay‘lHOI:I KapTI/IHbI MI/Ipa, B paSBI/ITI/II/I COBpCMCHHOfI TEXHUKHU M
TCXHOAOFHfI, B HpaKTI/I"ICCKOI;'I ACATCABPHOCTH AIOACPI, IIEAOCTHOCTD M CAHMHCTBO

dHU3IIECKOIT KAPTHHBI MIPa

11.2

VYuTHBATG TPAHUIEI IPUMCHCHHA H3YICHHBIX (PH3HYCCKUX MOACACH: TOYUCUHBIN
SAEKTPHUIECKAN 3apAA, AACPHAA MOAEAD ATOMA, HYKAOHHAS MOACAD ATOMHOTO SIAPA ITPH

pCLHeHI/II/I (pI/IBI/I‘ICCKI/IX 3aAa9

11.3

Pacriosnasars dpusudgeckne ABAeHHA (IIPOLIECCH) U OOBACHATD UX HA OCHOBE 3aKOHOB
SAEKTPOAMHAMUKH U KBAHTOBOH (PU3HKN: DACKTPHUYECKAS IIPOBOAHMOCTbD, TEIIAOBOC,
CBETOBOE, XUMHUYECKOE, MATHHUTHOC ACHCTBHS TOKAa, B3aUMOACHCTBUE MATHUTOB,
SAEKTPOMATHUTHAS HHAYKIUA, ACHCTBHE MArHUTHOIO IIOAfl HA IIPOBOAHHK C TOKOM U
ABIDKYIIHICA 3apfA, JACKTPOMATHHTHBIE KOAEOAHHA U BOAHBL, IPAMOAHHEHHOE
PACIIPOCTPAHEHHE CBETA, OTPAKCHUE, IPEAOMACHME, HHTepdepennns, An(PaKIHi 1
ITOAAPHU3ALINA CBETA, AHCIEpcus cBera, dporossexrpuaeckuii apdexr (porosdpdexr),
CBETOBOE AABACHHE, BO3HHKHOBEHHE AHHEHYATOIO CIEKTpPAa aTOMa BOAOPOAA,

CCTCCTBCHHAA 1 MCKYCCTBCHHAA PAAMOAKTUBHOCTD

11.4

OmnmceBaTh U3YICHHBIE CBOMCTBA BEITIECTBA (IACKTPHUIECKUE, MATHUTHBIC, OIITHYCCKIE,
SAEKTPHYECKYIO IIPOBOAUMOCTD PA3AHYHBIX CPEA) U IAEKTPOMATHUTHBIE ABACHHA
(Ixporieccsl), HCHOAB3YA (DH3UYECKUE BEAMYHHBL IACKIPUICCKHH 3apfAA, CHAA TOKA,
SAEKTPIYIECKOE HAIIPAKEHHUE, SAEKTPUIECKOE COITPOTUBACHHE, PA3HOCTh ITOTCHITUAAOB,
DAC, pabora TOKAa, HMHAYKIHA MATHHTHOIO IIOAf, crmAa Ammepa, cuaa Aopema,
HHAYKTHBHOCTD KATYILIKH, SHEPIUA 3AEKTPHYECKOTO M MATHHTHOIO IIOAEH, IIEPHOA H
94CTOTA KOACOAHHH B KOAEOATEABHOM KOHTYpe, 3apfiA M CHAA4 TOKA B IIpOLiEcCE
TAPMOHHYECKUX 9ACKTPOMATHUTHBIX KOACOaHUM, (DOKYCHOE PACCTOSHHE H OITHYICCKASA
CHAQ AHMH3B; IPH ONHCAHUM IPABHABHO TPAKTOBATH (PU3UYECKHI  CMBICA
HCIIOAB3YEMBIX BEAMYHH, WX OOO3HAYCHHSA U CAWHHIIBL VKasbBaTh (DOPMYAEL,

CBA3BIBAFOIIIHIC AaHHy}O (pHSHHCCKYm BeAI/I"II/IHy C ApyFI/IMI/I BEAUYMHaAMU

11.5

OnuceBaTh H3YYCHHBIC KBAHTOBBIC SABACHHUA U HpOL[ﬁCCI)I, HCIIOAB3YS (i)I/ISPI‘IﬁCKI/IC
BCAUYMHBI: CKOpOCTb SACKTPOMArHUTHBIX BOAH, AAMHAa BOAHBI M YacTroTa CBCTAa,
SHCPFI/IH 1 IMITYABC q)OTOHa, HCPI/IOA HOAypacnaAa, 3H€pFI/IH CBA3HW ATOMHBIX HAﬁp; HpI/I
OITMCAHHNH HpaBI/IAI)HO TpaKTOBaTb (i)I/I3I/I‘ICCKI/II‘/’I CMBICA HCITIOAB3YCMBIX BCAMYHMH, HX
00O03HAYECHUA U CAMHHUIIBI; YKa3bIBATH (pOpMyAI)I, CBA3BIBAFOIIIHEC AAHHYIO CpI/ISI/I‘-I(iCKyIO

BEAHMYIHNHY C ApyTI/IMI/I BCAMTYHNHAMMU, BBIYUCAATD 3HAYCHUC (i)HCSH‘ICCKOI‘/’I BCAMYMHBI

11.6

AHAAU3UPOBATH (PU3NYIECKUE IIPOIECCH U ABACHHSA, HCIIOAB3YH (DU3MYECKIE 3AKOHBI U
HpUHIUIBE 3aKOH OMa, 32KOHBI IIOCAGAOBATEABHOIO U IAPAAAEABHOIO COEAHHEHUA
IIPOBOAHUKOB, 3aKOH AKOyAfl — ACHIIA, 3aKOH 9ACKTPOMATHUTHON HHAYKINH, 3aKOH
HPAMOAMHEHHOIO PACIPOCTPAHCHHUA CBETA, 3dKOHBI OTPAKCHHA CBETA, 3AKOHDI
IIPEAOMACHUSA CBET2, ypaBHeHHE DHHINTEHHA AA dPOTOd(dDdEKT, 3aKOH COXPAHECHUA
SHEPIHH, 3aKOH COXPAHEHUA HMIIYAbCA, 3aKOH COXPAHEHHUA AECKTPHUICCKOIO 3aPsAAL,
3aKOH COXPAHEHHS MACCOBOIO UNCA2, IIOCTYAATHl DOpa, 3aKOH PaAMOAKTHBHOIO
pacmasa; IOpH  9TOM  PasAHYaTh  CAOBECHYIO  (DOPMYAHPOBKY — 3aKOHA,  €rO

MATEMATHYICCKOC BI)IPZDKCHI/IC 1 yCAOBHA (TpaHI/IHI)I, O6A2.CTI/I) HpI/IMCHI/IMOCTI/I

11.7

OrmpeaeAsTs HAIIPABACHHE BEKTOPA MHAYKIIUU MATHHTHOTO IIOASl IIPOBOAHUKA C TOKOM,
cuAbpl Amizepa 1 cuAbl AopeHIa

11.8

CTpOI/ITb M OIIMCBHIBATH I/1306pa>K€HI/IC, CO3AaBACMOC IIAOCKHM 3CpPKAAOM, TOHKOM

67




AMH30M

11.9

BrIIIOAHATE 3KCIIEPHMMEHTHI IO HCCAEAOBAHMIO (PU3HYECKUX ABACHUN M IIPOIIECCOB C
HCIIOAB30BAHHEM IIPAMBIX H KOCBEHHBIX H3MEPEHHI; IIPH TOM (POPMYAHPOBATH
IpoOAeMy (33Aa9y) M THIIOTE3y YJIEOHOIO SKCIEPHMEHTA, COOHPATh YCTAHOBKY U3

IIPEAAOKEHHOIO ODOPYAOBAHUSA, IPOBOAUTD OIIBIT U (POPMYAHPOBATH BEIBOABI

11.10

OCyH_ICCTBAHTI) HpHMbIC N KOCBCHHBIC I/ISMepCHI/IH (bI/ISI/I‘ICCKI/IX BCAUYUH, HpI/I 9TOM
BI)I6I/IpaTb OITUMAABHBIM CIIOCOD U3MEPEHUS M HMCIIOAB30BATHh HM3BECTHBIC MCETOABI

OLIEHKH IOTPEITHOCTEN U3MEPEHUIT

11.11

I/ICCAeAOBaTb 3ABUCHUMOCTH CpI/ISI/I"ICCKI/IX BCAMYIHH C HCIIOAB30OBAHHEM IIPAMBIX
I/ISMCPGHI/IfI; HpI/I 3TOM KOHCprI/IpOBaTb YCTaHOBKY, (bI/IKCI/IpOBaTI) pCByAI)TaTI)I
HOAY‘ICHHOﬁ 3aBHCHMOCTH (pPIBH‘IeCKI/IX BCAUYUH B BUAC Ta6AI/IL[ u I‘pa@I/IKOB, ACAATH

BBIBOABI IIO PE3YAbTATAM MCCACAOBAHUA

11.12

CobAropaTs mpaBuAa OE30IMACHOTO TPyAd IPU IIPOBEACHHH HCCACAOBAHUI B PAMKAX
y4eOHOTO 3KCIIEPUMEHTA, YICOHO-HCCACAOBATCABCKON M IIPOCKTHOM ACATCABHOCTH C

HCIIOAB30BAHUEM HU3MEPUTEABHDBIX ychOfICTB u Aa6opa'ropHoro O60pyAOBaHI/IH

11.13

Pemmmare pacuérable 3apadu ¢ ABHO 33AAHHON (PU3HYECKOM MOACABIO, HCIIOAB3YA
dusuUecKre 3aKOHBI U IIPUHIINIE;, HA OCHOBE AHAAM32 YCAOBHSA 3aAA9M BBIOHPATH
PHU3UIECKYIO MOAEAB, BHIACAATH (DU3UYECKHE BEAUYIHHBI M (DOPMYABI, HEOOXOAHMBIE
AASL €€ pelleHHsd, IPOBOAUTH PacdETbl U OIEHUBATH PEAABHOCTH IIOAYYEHHOIO

3HAYCHUA CPI/IBPI‘{CCKOI}'I BCAMYMTHBI

11.14

Perrate kavecTBeHHBIE 3aAAY M BbICTpaI/IBaTb AOTHYECCKH HSHPOTI/IBOPC‘H/IBYIO IOCIIOYIKY
paCCy)KACHI/Iﬁ C OHOpOfI Ha H3y9ICHHBIC 3aKOHBI, 3aKOHOM€pHOCTI/I " (bI/ISI/I"ICCKI/IC

ABACHHUA

11.15

McrioAp3oBaTh HIpH  PEIICHHN YYIeOHBIX 3aAa9 COBPEMEHHbIE HH(OPMAIIHOHHBIC
TEXHOAOIMH AAA IIOHCKA, CTPYKIYPHPOBAHHUSA, HHIEPIPETAIIMH M IIPEACTABACHUA
yIeOHOM M HAYIHO-IIOUYAAPHOH HHMOPMALINM, IIOAYIEHHOM M3 Pa3AMIHBIX

HNCTOYHUKOB, KpI/ITI/I‘ICCKI/I AHAAU3UPOBATH ITIOAYIACMYTO I/IH(pOpMaLII/IIO

11.16

OOBACHATD HpI/IHL[I/IHbI ACﬁCTBHH MAaIllnH, HpI/I60pOB N TEXHUYCCKHX YCTpOfICTB;

paSAI/I‘IaTB YCAOBHS UX 0€e30I1ACHOIro0 UCIIOAB30BAHUSA B HOBCCAHGBHOﬁ KU3HU

11.17

HpI/IBOAI/ITb HpI/IMepr BKAaAa pOCCHﬁCKHX nu 3apy6e>{<Hbe y‘IéHbIX—(pI/ISI/IKOB B
paSBI/ITI/IC HAyKH, B oODBACHEHHUE HpOLIeCCOB Opr}KaIOU_[eFO MI/Ipa, B paSBI/ITI/Ie TEXHUKHN

M TEXHOAOTHI

11.18

Hcrmoap3oBars TeopeTHUeCKHE 3HAHHUA 1O (DHSHKE B ITOBCEAHEBHOH JKHU3HU AAf
obecriedennsa OE30IIACHOCTU IIPHM  OOPAIEHUH C IPUOOPAMH H TEXHHYECKUMU
YCTPONUCTBAMH, AASl COXPAHEHHS 3AOPOBBS U COOAFOACHHSA HOPM 3KOAOTHYECKOIO

IIOBCACHHA B Oprma}omeﬁ cpeac

11.19

PaGoratp B IrpyImie ¢ BBIIOAHEHHEM PA3AMYHBIX COLIMAABHBIX POACH, ITAAHHPOBATDH
paboTy IPyIIEl, PAMOHAABHO PACHPEACAATH ODA3AHHOCTH M IIAAHHPOBATDH
ACATEABHOCTb B HECTAHAAPTHEIX CHTYAIIHAX, AACKBATHO OIIEHMBATH BKA2A KAKAOTO U3

VYIACTHUKOB IPYIIILL B PELICHIE PACCMATPHUBAEMOI IIPOOAEMBI
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10 KAACC

ITPOBEPAEMbBIE DAEMEHTDBI COAEPKAHIM A

Koa
pasaeaa

Koa
IIPOBEPAEMOrO
3A€MEHTA

ITposepaembie 3A€MEHTBI COACPIKAHIA

OU3NKA 1 METOABI HAVUHOTI'O ITO3HAHMA

1.1

®Pusuka — Hayka o npupoae. Hayarbie METOABI MO3HAHHA OKPY/KAFOIIIEIO
mupa. PoAb akcrepuMeHTa M TEOPHH B IIPOLIECCE ITO3HAHHA IIPHUPOABL

DKcrepuMeHT B (DU3HKeE

1.2

MoaeanpoBanne  dusmueckux ABACHHM Hu  IporieccoB. Hayamsre
raroressl. Puanmdeckre 3aKOHBI M TCOPHH. |'paHUIEI IPHUMEHHMOCTH
dusmuecknx 3akoHOB. [Ipuuinn coorserctBusa. Poap n mecto dusuku B
dOpPMUPOBAHUN COBPEMCHHOHN HAYIHOHM KAPTUHBI MHpPA, B IIPAKTUYCCKOI

AEATEABHOCTH AIOACH

MEXAHHWKA

KMHEMATHKA

2.1.1

Mexanuueckoe amxenue. OTHOCUTEABHOCTh MEXAHUYECKOIO ABMKEHU.

Cucrema orcuéra. Tpaexropus

2.1.2

HCPCMCH.[CHI/IC, CKOPOCTh (CPCAHHH CKOPOCTh, MIHOBCHHAs CKOPOCTB) n
yCKOpeHue MﬂTCpHaAbHOfI TOYKH, HX IIPOCKIIMHM HAa OCH CHCTEMBbL

KOOpAHHAT. Caoxenue HCpCMCH_ICHI/Iﬁ " CAOXKCHUC CKOpOCTCfI

213

P’rlBHOMCpHOC 1 PaBHOYCKOPCHHOC HpHMOAI/IHCI‘/‘IHOS ABHKCHUC. FpanI/IKI/I
3aBHCHMOCTH KOOpAI/IH’dT, CKOpOCTI/I, YCKOPCHI/IH, oyTn 1 HCpCMGH_[CHI/IH

MZ.TCPI/IQAI:HO;I TOYKH OT BPEMCHH

214

CBO6OAHOC ITAACHHC. yCKOpCHI/IC CBO6OAHOFO ITAACHUA

2.1

215

KPI/IBOAI/IHeﬁHOG ABUXCHHC. PaBHOMepHO@ ABHZKCHIIC MaTepHaAbHOfI
TOYKH IIO OKPYKHOCTH. VraoBas CKOpOCTB, AMHEITHAS CKOpOCTb. HCpI/IOA

" 9acToTa. HCHTpOCTpGMHTﬁAbHO@ YCKOpEeHHC

2.1.6

Texuumvaeckne yCTpOfICTBai CIIMAOMCTP, ABIDKCHHCE CHAPAAOB, IICHHBIC M

pCMCHHbIC HCpﬁAa‘H/I

2.1.7

IMpakTraeckne paboTsL Wsmepenmne MI'HOBEHHOM CKOPOCTH.
HccaepoBaHmE COOTHOITIEHHA MEXKAY HYTAMH, ITPOMACHHBIMHA TEAOM 32
ITOCACAOBATEABHBIE PABHBIE ITPOMEKYTKI BPEMEHH IIPU PABHOYCKOPEHHOM
ABIDKEHHH C HAYAABHOH CKOPOCTBIO, PaBHON HYAFO. Vsyuenme aAprmxeHmA
Imapuka B BA3KOM KHAKOCTH. M3ydeHnue ABMKeHHA TeAa, OPOILIEHHOIO

TOPHU3OHTAABHO

AVTHAMUJKA

2.2.1

IMpmamun  otHOCHTeABHOCTH I'aamaed. Ilepseni 3akom Heroroma.

WueprmaAbHBIE CHCTEMBI OTCIETA

222

Macca teaa. Cuaa. [Tpunnur cyrrepriosunnu cua

2.2

223

Bropoit sakom HrroToma AAA MaTepHAABHOH TOYKH B HHEPIIMAABHOMN
cucreme orcu€ra (MCO). Tperuii zaxon HproroHa Aafl MaTepHAaABHBIX

TOYCK

224

3axkon Bcemupnoro tarotenns. Craa Tmxectn. IlepBag kocmmdeckas
ckopocts. Bec teaa
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2.2.5 Cuaa yopyrocru. 3akon 1'yka
Cuaa tpenus. Cyxoe tpernne. Craa TPEHUA CKOABKEHHA M CHAA TPCHUA
2.2.6 nokos. Koadpdumuent tpennsa. Cuaa COIPOTHBACHHA IIPU ABHKCHHH
TEAA B )KUAKOCTU AU Ia3€
2.2.7 [TocrymareAbHOE U BPAIIATEABHOE ABIDKCHHE a0COAIOTHO TBEPAOIO TeAd
208 MoMeHT CHABI OTHOCHTEABHO oOcH BparieHus. IIaedo cmabl. Vcaosus
- pasroBecus TBEpAOTO Teaa B ICO
929 TexHuYecKHE YCTPOUCTBA: IIOAIIMIIHUKH, ABIKEHHE HCKYCCTBEHHBIX
o CIIyTHHUKOB
[lpakraaeckne paGotsl. Fsyuenme aBmxeHHs Opycka IO HAKAOHHON
IIAOCKOCTH IOA ACHCTBHEM HECKOABKHX CHA. FlcCAeAOBaHME 3aBICUMOCTH
2.2.10 CHA YIIPYTOCTH, BOSHUKAIOIINX B ACPOPMHEPYEMOIT IIPYIKIHE 1 PESHHOBOM
obpasme, or BeamumHbl ux Aedopmaruu. FccaepoBarume ycaoBuit
paBHOBeCHA TBEPAOTO TEAQ, IMEIOIIIETO OCh BPALLICHHUSA
3AKOHBI COXPAHEHNMA B MEXAHMKE
231 HmiryAbc MaTepHAABHOM TOYKH, CHCTEMBI MATEPHAABHBIX TOUeK. VIMITyAbC
o CHABI M H3MEHECHIE HMITYABCA TEAQ
2.3.2 3akon coxpanenus umiryabca B MCO. PeakrusHoe ABIKeHIE
233 PaboTa cuAbr
234 MoImHOCTD CHABI
235 Kunerrmaeckas sHeprus MaTepHaAbHOI TOYKH. TeopeMao KHHETHIeCcKOM
o SHEprHn
ITorennmanpuas SHEprus. ITorennumaspnuas 3HEprus YIIpyTO
23 2.3.6 AeOpMUPOBAaHHON LpyKUHEL [loTeHnMaApHad sHeprua Teaa BOAH3H
ITOBEPXHOCTH 3eMAH
[Morennmaspuble  u  HenoTeHHHaAbHBle  CHABL.  CBA3p  paborsr
2.3.7 HEIOTCHIIMAABHBEIX CHA C H3MEHEHHEM MEXAHHYCCKOM SHEPIUU CHCTEMBI
TeA. 3aKOH COXPaHEHHA MEXAHUYIECKON SHEPIHHI
2.3.8 Vipyrue u Heypyrue croAKHOBEHUA
239 TexHUYECKHE YCTPOHCTBA: ABIDKCHUE PAKET, BOAOMET, KOIIEP, IPYKHHHBIH
IIHUCTOAET
[Tpaxrugeckue pabotsl. Vsyuerue cBA3M CKOPOCTEH TEA IIPU HEYIIPYIrOM
2.3.10 yaape. MccaeaoBanne cBA3M pabOTHI CHABL C U3MCHECHHEM MEXAHUYIECKOM
SHEPIHH TeAd
3 MOAEKYAAPHASA ®N3MKA 1 TEPMOAMHAMIKA
OCHOBBI MOAEKVASAPHO-KMHETUYECKOM TEOPUUN
OcHoBHBIE HOAOKEHNA MOACKYAAPHO-KIHETHICCKON TECOPUL
3.1.1 bpoynosckoe — asmxenume.  Auddysusa.  Xapakrep — ABIDKCHHA U
B3AMMOAEHCTBUSA YACTHUL] BEILIECTBA
3.1 310 MoaeAn crTpoeHHA Ia3oB, MKUAKOCTEH U TBEPABIX TEA H OODBACHEHHE
o CBOMCTB BEIIIECTBA HA OCHOBE STUX MOAEAEH
313 Macca moaexya. Koaudgecrso Bermectsa. [Tocrosnnas ABoraapo
314 TenaoBoe paBaoBecue. Temmeparypa u e€ uamepenne. [lkara Temrreparyp

LeAbcust
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315 Moaear  wmacaspHOro rasa. OcCHOBHOE ypaBHEHHE MOACKYASPHO-
o KMHCTHIECKOH TECOPUH HACAABHOTO Ia3a
316 ADCOAIOTHAA TeMIIEpATypa KaK Mepa CPEAHEH KHHETHYECKOH SHEPIHH
TEITAOBOTO ABMKEHHNA gacThil rasa. [11kasa temmepatyp KeanBrma
3.1.7 Vpasuenne Kaanetipona — Menaeaeesa. 3akoH AaapToHA
318 I'azoBbie 3axombl VI3omporiecchl B HMACGAABHOM Ta3e C IIOCTOSHHBIM
KOAHMYECTBOM BEIIIECTBA: H30TEPMA, H30X0Pa, 1300apa
3.1.9 TexHUYeCKHE yCTPOUCTBA: TEPMOMETP, OaApOMETP
INpakrmaeckue padorsl VMsmepeHne MacChl BO3AyXa B KAACCHOM KOMHATE.
3.1.10 HccaepoBanne 32BUCUMOCTH MEKAY — TapaMeTpamu COCTOSIHUS
Pa3pEKEHHOTO ra3a
OCHOBBI TEPMOAVMHAMMKI
301 TepMoAHHAMEYECKAsA CHCTeMA. BHYTpeHHAA 9HEpIUs TEPMOAMHAMHIECKOH
o CHCTEMEBI U CIIOCOOHBI €€ N3MEHEHUSA
300 KoamdectBo rtemaoter m pabora. BHyrpeHHAA sHeprus OAHOATOMHOIO
- HAEAABHOTIO I'a3a
BuaApr TemaorepeAadn: TEIAOIPOBOAHOCTB, KOHBEKIUSA, H3AYYCHIE.
3.2.3 TenAoéMKOCTh TeAa. YAEABHAA TEIMAOEMKOCTH BEIECTBA. Pacuér
KOAHYECTBA TEITAOTHI IIPU TEHAOIIEPEAAUE
IlepsBIit  3aKOH ~ TepMOAWMHAMHUKH. [IpmMenenme 1mepBoro  3akoHa
30 3.2.4 TEPMOAMHAMUKHU K n3orporeccam. I'paduaeckas nureprnperaud paboTst
rasa
TenroBble  Mammabel.  [IpuHOAIEL  ACHCTBHA — TEIAOBBIX — MAIIIMH.
305 [IpeoOpasoBanus osHeprum B TeHAOBBIX MammHax. Koaddunment
moaesHoro Actictsus (aasce — KITA) termaosoit marrmaer. [uka Kapro u
ero KITA
306 Bropoii sakon tepmosuHamuku. HeoOpaTHMOCTh IIPOIIECCOB B IIPUPOAEC.
o TeAOBBIE ABUIATEAR. DKOAOTHIECKHIE IIPOOAEMBI TEIIAOIHEPIE€TUKI
307 Texuudeckrue yCTPOMCTBA: ABHUIATEAb BHYTPEHHEIO CrOPaHUSA, OBITOBOM
- XOAOAHABHIK, KOHAHIIHOHED
3.2.8 IIpaxrugeckue pabotsl. Kamepenne yA€eABHOM TEIAOEMKOCTH
AI'PETATHBIE COCTOAHMA BEIITECBA. ®A30OBBIE ITEPEXOADBI
[TapoobGpasoBanne u koHaeHcarus. Vcmaperwe u KuieHne. YACAbHas
3.3.1 TEIAOTA IAPOOOPA30BAHUA. 3aBUCHMOCTh TEMIEPATYPBl KUIICHHA OT
AABACHUSA
3.3.2 ADCOAFOTHAA M OTHOCUTEABHAA BAAKHOCTD BO3AyXa. Hacelennsii map
333 Teépaoe Tero. Kpucraaamdeckme u amopcmubie Teaa. AHH30TpOIHA
3.3 o cBOHCTB KpucTarAoB. ZKuakue kpucraaasl. COBpeMEHHbBIE MATEPUAABL
334 ITaaBAeHTIE ¥ KPHUCTAAAM3AITHA. YAGABHAA TEIIAOTA  ITAQBACHHAL
Cybanmarius
3.3.5 VpaBHEHIE TEIAOBOIO OasaHca
TexHudeckue yCTPONCTBA: IUIPOMETP M IICHXPOMETP, KaAOPHUMETP,
3.3.6 TEXHOAOTUH ITOAYIEHHA COBPEMEHHBIX MATEPHAAOB, B TOM HYHCAE
HAHOMATCPHAAOB, M HAHOTEXHOAOTHH
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3.3.7 [NMpaxruaeckue paboTsl. V3smepeHne BA2KHOCTH BO3AYXa
4 DAEKTPOAMTHAMUMKA
HHHAPar#HHAD AEKTPOCTATUKA
411 DACKTpU3AIHUA TEA. DACKTPUYECKHH 3apAA. ABa BHAA 9ACKTPHIECKUX
o 3apAAOB
4.1.2 [TpOBOAHUKH, AUSACKTPHUKH 1 ITOAYITPOBOAHIKH
4.1.3 3aKOH COXPAHEHUA SACKTPHUIECKOTO 3apAAd
4.1.4 Bzanmoaericteue 3apsaaos. 3akon Kyaona
415 Daexrpugeckoe moae. Hampmxéunocts saekrpraeckoro moas. [lprarrem
o cyreprosunuy. AUHUN HAIPHKEHHOCTA dIACKTPHYIECKOTO IOAS
4.1 416 Pabora cua  saexrpocratmueckoro  moad.  Iloremnmas.  Pasmocts
OTEHIIMAAOB
417 [IpOBOAHUKH U AHMIAEKTPHKA B IIOCTOSHHOM DACKTPUYECKOM IIOAE.
o ArsAeKTpHIYECcKas IPOHUIIAEMOCTD
418 DAEKTPOEMKOCTb. Konaencarop. DAEKTPOEMKOCTD ITAOCKOTO
o KOHACHCATOPA. DHEPIHUs 3apAKEHHOIO KOHACHCATOPA
Texuuueckue yCTpORCTBa: 9AEKTPOCKOIL, SAEKTPOMETP,
4.1.9 3AEKTPOCTATHIECKASA 3AIATA, 323€MAECHHE 3AEKTPOIIPUOOPOB,
KOHAEHCATOP, KCEPOKC, CTPYHHBIN IPHHTEP
4.1.10 Ipaxrugeckue paborsl. Kamepenne sAeKTPOEMKOCTH KOHAECHCATOPA
[TOCTOAHHBIN DAEKTPUYECKMI TOK. TOKM B PASAMYHBIX CPEAAX
421 VcAoBHSA CYIIECTBOBAHHSA ITOCTOAHHOIO 3ACKTPUYECKOTO TOKA. Kcrounnkn
- Toka. Cuaa Toka. I[TocTosHubIli TOK
4.2.2 Hampsmxerne. 3akor OMa AAS yIaCTKA TIETTH
423 DAEKTPHIECKOE COIIPOTHBACHHE. Y ACABHOE COITPOTHBACHHE BEITIECTBA
oy IMocaeaoBaTeabHOE, ITAPAAACABHOE, CMEITIAHHOE COEAMHEHUE
- IIPOBOAHHKOB
425 Pabora aaekrprdeckoro Toka. 3akoH Axoyasn — AeHIia
4.2.6 MoTIHOCTD 3AEKTPHYIECKOTO TOKA
3AeKTPOABIKYIIAA cuaa (aasee — DAC) u BHYTpEHHEE COIPOTHBACHHE
4.2.7 HCTOYHHKA TOKa. 3akoH OMa AAA IIOAHOH (3AMKHYTOH) 3AEKTPHYECKOM
4.2 neru. Koporkoe 3amerkanme
428 DAEKTPOHHAA ~ IIPOBOAMMOCTH  TBEPABIX ~ METAAAOB.  3aBHCHMOCTb
- COIIPOTHUBAEHHUSA METAAAOB OT TeMIepaTypsl. CBEpPXIIPOBOAUMOCTD
4.2.9 Daexrpudeckuii TOk B Bakyyme. CBOHCTBA 9ACKTPOHHBIX ITyIKOB
[Toaynposoauuku.  CoOcrBeHHas U IPHMECHad  IIPOBOAHMOCTb
4.2.10 oAyripoBoanukoB.  CpoiictBa  p-n  mepexoaa. IloaympoBoaHHKOBBIE
npubOPLL
4211 DACKTPUYCCKHI TOK B 9ACKTPOAHTAX. DACKTPOAUTHYICCKAA AMCCOLIHALIHS.
- DAeKTpOAn3
4212 Daexrpudeckuii Tok B raszax. CaMOCTOATEABHBI M HECAMOCTOATEABHBIH
- paspsA. Pa3zAmIHbBIE THITEI CAMOCTOATEABHOTO paspAsa. Moarua. ITaazma
4213 Texnudeckue ycTpoiicTBa: aMIIEPMETP, BOABTMETP, PEOCTAT, HMCTOYHHKN
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TOKa,  9ACKTPOHATPEBATEABHBIC  IIPUOOPBL,  IACKTPOOCBETHTCABHBIC
HPpUOOPHL, TEPMOMETP COIPOTUBACHUSA, BAKYYMHBIH AHOA, TEPMUCTOPBI H
dOTOPE3UCTOPDL, TOAYIIPOBOAHUKOBBIH AHOA, FTAABBAHIKA
IIpaxrugeckue paboTsl. M3ydeHne CMEIIAHHOIO COCAMHEHUA PE3UCTOPOB.
4.2.14 Wsmeperne DAC HCTOYHHKA TOKA M €rO BHYTPEHHETO COIPOTHBACHUSA.
HabaroaeHune aaekTpoAnsa
11 KAACC
Koa Koamposepsemoro
ITpoBepsaembie 9A€MEHTBI COACPIKAHUA
pasaeaa JAEMEeHTA
4 DAEKTPOAMMHAMIKA
MATHUTHOE ITOAE. DAEKTPOMATHUTHASA MHAVKIIIA
4.3.1 TTocrosiabie MarauTsl. B3anMoaelicTBre ITOCTOSIHHBIX MATHUTOB
Marnntaoe moae. Bekrop wmarmntHON muAyknmm.  lpmHrim
432 cyuepriosunuy. AMHHE MarHUTHOH wnHAyKimu. Kapruma Ampumit
MArHUTHON HHAYKIINN ITOASl IOCTOSHHBIX MATHHTOB
MarantHOE TTOAE€ TPOBOAHHKA C TOKOM. KapTmHa AMHHIT TOAS
433 AAMHHOTO IIPAMOIO IIPOBOAHHKA M  3aMKHYTOIO  KOABLIEBOIO
- IIPOBOAHHKA, KATYyIIKH € TOKOM. OmerT Dpcreaa. Bsamvoaerictsme
IIPOBOAHHUKOB C TOKOM
4.3.4 Cuaa Amriepa, €€ MOAYAb U HAITPABACHHE
435 Cuaa AopeHra, e€ MOAYAb U HalpaBAcHUE. ABIKCHHE 3apAKCHHOM
- Y4CTHIBI B OAHOPOAHOM MAarHUTHOM ITOA€. PaGota cuabl Aoperma
4.3.6 SIBACHHE 5ACKTPOMATHUTHON HHAYKITHH
4.3 4.3.7 ITorok BekTOpa MATHUTHOMN HHAYKITHH
43.8 OAC unayknnn. 3aKOH 3AeKTPOMArHUTHOM HHAYKInu Papases
439 Buxpesoe saexkrpuueckoe mose. DAC HHAYKIHH B IIPOBOAHHKE,
- ABITAKYIIIEMCSA IIOCTYIIATEABHO B OAHOPOAHOM MATHHTHOM IIOAE
4.3.10 I1paBuao Aenma
4.3.11 WuayxruBaoCTs. fIBAcHHE camonuAykima. DAC caMOHHAyKIIN
4.3.12 DHeprus MArHUTHOIO IOAA KATYILIKH C TOKOM
4.3.13 DAEKTPOMATHUTHOE TIOAE
TexXHUYECKHE YCTPOMCTBA: IIOCTOSHHBIC MATHHTBI, SACKTPOMATHUTEL,
4.3.14 3AEKTPOABHTIATEAD, YCKOPHTECAH 5AEMEHTAPHBIX YACTHIIL,
MHAYKIIHOHHASA [ICYb
INpaxrtugeckue paGoThL. V3ydeHme MarHUTHOIO IIOAS KATYINKH C
4.3.15 ToKOM. FlccaeaoBaHmE ACHCTBHA TMOCTOAHHOTO MAaTHHTA HA PAMKY C
TOKOM. VlccaeAOBaHIE ABACHHSA SACKTPOMATHHTHOMN HHAYKIIHH
5 KOAEBAHNWA 11 BOAHBI
MEXAHUYECKUE N1 DAEKTPOMATI'HUTHBIE KOAEBAHA
511 Koaebareapnast cucrema. CBoOoAHBIE KOAeOaHHA. |apmMoHHYeckue
5.1 o koAeOanwus. [lepuoa, gacrora, ammauTyAa n ¢raza KOAeOAHHIIT
51.2 IMpyxuansri MasTark. MaTeMaTmaecknii MasTHHK
5.1.3 VpaBaenue — rapMmoHHUYeckux — KoAaeOammil.  Kumemarmaeckoeu
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52

5.3

AUTHAMITYICCKOC OITMCAHMC KOAEDATEABHOTO ABUKCHUSA

IIpeBparienne sHepruy IIpH rapMOHHYECKHX KoAeOanwAx. CBA3b
AMITAUTYABL KOACOAHHIT HCXOAHOH BEAMYHHBI C AMIIAUTYAAMI

KOAEOAHHUH €€ CKOPOCTH U YCKOPEHHS

Koaebareapnsiit kKoHTYp. CBOOOAHBIE 9AEKTPOMATHUTHBIE KOACOAHUA
B HACAABHOM  KOAEDATEABHOM  KOHType. AHAAOIHA  MEKAY
MCXAHUYCCKUME H SACKTPOMATHHTHBIME KoAcOaHmAMu. Popmyaa

ToMmcona

5.1.10

3aKOH COXpAaHEHUA SHEPTHH B HACAABHOM KOACOATEABHOM KOHTYPE
BeiayxacHHEIE MexaHmYeckne KoaeOanwmsa. Pesomanc. PesonancHas
KpuBadA. BEIHYKACHHBIC 9ACKTPOMATHUTHBIC KOACOAHUA.

ITepemenmerit Tok. CHHYCOMAQABHEIN ITEPEMEHHBIH TOK.

MoIHOCTD HEPEMEHHOIO TOKA. AMIIAHTYAHOE W ACHCTBYOIIEE
3HAYCHHUE CHABI TOKA U HAIIPHKCHHA

Tpaucdopmarop. IlpousBoacrBo, mepeaada u  norpedAeHuHe
SACKTPUYECKOH 9HEPIUU. DKOAOTHYECKHIE PHCKU IIPH IIPOU3BOACTBE

BACKTPH‘ICCKOfI SHCPIHUH. KyAbTypa HCIIOAB30BaHHUA SACKTPOSIHEPTHH

B IIOBCEAHEBHOM KU3HU

5.1.11

Texuugeckne ycrpoicrBa: cedicMorpad, 3SAEKTPHYECKUI 3BOHOK,

AHMHHHI SACKTPOIIEpCAAHT

5.1.12

521

522
523

HpaKTI/I‘ICCKI/IC pa6OTI>I. I/ICCACAOBaHI/IC 3aBHCHMOCTH IIEPHOAA MAABIX
KOA€OAHMI Ipy3a Ha HHUTH OT AAHMHBI HHUTH M MAaCChl IpPy3a.
I/ICCACAOBZ.HI/IC IIEPEMCHHOIO TOKa B IIeHH M3 IIOCACAOBATCABHO

COCAMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA
MEXAHWYECKHNE 11 SDAEKTPOMAT'HUTHBIE BOAHDBI

MexaHnaeckne  BOAHEI, YCAOBHA  pacmpocTpaHeHnsa. Ilepmoa.
CkopocTh pacIpoCTpaHEeHHA HU AAHHA BOAHBL Ilomepeunsie u

IIPOAOABHBIC BOAHBI
NuTtepdepennns u ALMPAKIIA MEXaHIIECKIX BOAH

3syk. Cxopocts 3Byka. I pomkocts 3Byka. Beicora ToHa. TemOp 3ByKa

52.4

BAeKTpOMaI“HI/ITHblé BOAHBI. Y CAOBUSA HM3AYICHUSA SACKTPOMQ.FHI/ITHLIX

BOAH. Bsamvmmaa opmerTamua  Bextopos E, B wm v B

>

SACKTpOMaFHI/ITHOﬂ BOAHC B BaKyyMe

52.5

CBolicTBA DACKTPOMATHHTHBIX BOAH: OTPaKCHHE, IIPEAOMACHUE,
ITOAAPH3AIIUA, AupakIu, nHTEpQEPEHIIUL. Ckopocrtb

IACKTPOMATrHUTHBIX BOAH

5.2.6

ITTkara 5AEKTPOMATHHTHEIX BOAH. lIpmMeHeHMEe 3AEKTPOMArHHUTHBIX

BOAH B TEXHHKE H OBITY

5.2.7

I TpraTIIITIS paAHOCBA3N " TEAEBUACHUA. Paanoaokarys.
DAECKTPOMATHUTHOE 3arPA3HEHUE OKPYKAIOIIEH CPEABI

52.8

Texaudaeckne ych OIICTBA: MY3BIKAABPHBIC I/IHCprMCHTI)I 5

YABTPA3ByKOBafA AHMATHOCTHKA B TEXHHUKE M MEAUIMHE, pPaAap,

PaAHMOIPHEMHUK, TEAECBH30P, aHTeHHa, Teaedon, CBY-meus

OIITHKA

53.1

ITpaMoAnHEHHOE PACIPOCTPAHEHHE CBETA B OAHOPOAHOH cpeae. Ayda
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CBCTa

Orpaxenne cBera. 3axkoHbl orTpaxeHua cBera. llocrpoenme

5.2 M300PAKEHHIT B ITAOCKOM 3€pKaAe
533 INperomacHme cBeTa. 3aKOHBI IIPEAOMACHHUS CBETA. AOCOAFOTHBIN
o [IOKA3aTEAD TIPEAOMAEHHS
534 IToanoe BHyTpeHHee oTpaxkeHue. IIpeAeABHBI yIroA IIOAHOIO
o BHYTPEHHETO OTPAKEHUSA
5.3.5 Awncrepcuns cera. CAoxKHBINA cocTas Oeaoro csera. Lser
Cobuparoriie 1 pacceuBaroInne AUH3BL ToHKas AmH3a. POKycHOE
536 paccrofHpue U OITHYECKad CHAa TOHKON AmH3BL [locTpocrue
o n306paKEHNIT B COOMPAIOIINX M paccemBaronmx Anuzax. Popmyaa
TOHKOM AWH3BEL YBEAUYECHUE, AABAEMOE AMH30H
5.3.7 ITpeAeABI IPUMEHHIMOCTH F€OMETPHYCCKON OIITHKE
Wurepdepenmma  csera. Korepenruele HCTOYHHKH. Y CAOBHA
5.3.8 HAOAFOACHUA MAKCHMYMOB M MHHHUMYMOB B HHTEp(EPEHIMOHHON
KAPTHHE OT ABYX CHH(DA3HBIX KOTCPEHTHBIX HCTOYHHKOB
Andpaxknna  cBera.  Audpakumonmas — pernérka.  YcAoBHe
5.3.9 HAOAIOACHUS TAABHBIX MaKCHMYMOB npu TAACHUN
MOHOXPOMATHYECKOIO CBETA Ha AUPPAKIIHOHHYIO PEIIETKY
5.3.10 IToaspusanms cera
Texuuueckue yCTpOHCTBa: OYKH, AylIa, doroarmmapar,
5.3.11 IIPOEKIUOHHEBIN  aIlllapaT, MHKPOCKOII, TEAECKOII, BOAOKOHHAs
onrTuka, AUPPAKIINOHHAS PEIIETKA, TIOAAPOUA
INpaxrugeckue pabotsl.  VsmepeHue IOKasaTeAs IIPEAOMACHUS.
5.3.12 MccaeaoBanme CBOMCTB H300pakeHHit B AmH3ax. HaOaroaenme

AHCIIEpCHH CBETA

7.1

HDAEMEHTBI CITELIMAABHOI TEOPUM OTHOCHUTEABHOCTHU

FpaHI/IL[I)I IIPUMCHHUMOCTH KAACCUYECKOM MEXAHUKU. HOCTYAH.TLI

6.1 TEOPUHU OTHOCHTEABHOCTH: HHBAPHAHTHOCTD MOAYAA CKOPOCTH CBETA
B BAaKyyMe€, IPHHIIUII OTHOCHTEABHOCTH DHUHIIITEHHA

2 OTHOCHTEABHOCTh OAHOBPEMEHHOCTH. J3aMEAACHHE BPEMEHU U
’ COKpAIIICHUE AAMHBI

6.3 DHeprus U UMIIYAbC CBOOOAHOM YaCTHIIBI

64 CBA3p MacChl C DBHEPrHEH M HMIIYABCOM CBOOOAHOHM HYACTHIIBL.
’ Dueprus MOKOA CBOOOAHOH YaCTHIIBI

KBAHTOBASA OM3MKA
DAEMEHTBI KBAHTOBOI OITTUKU

711 ®oronrr. Popmyaa ITaanka ceasm sHepruu bOTOHA C EIO YACTOTOH.
o DHeprusd 1 UMIIYABC (DOTOHA

719 Orkporrue u uccaeaosanne doroaddexra. Ombrrer A.I'. Croaerosa.
o 3akonsl poroadpderra

713 Vpasuenue Oimmreiina A doroadpdexra. «Kpacmad rpannia»
o doroadpdekra

7.1.4 Aasaenne csera. Onbrrer I1.H. Aebeaesa
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XUMHIYECKOE AEUCTBUE CBETA

Texumdaeckue yCTpoicTBa: POTOIAEMEHT, (POTOAATIHK, COAHCIHAA

7.1.6
Garapes, CBETOAHOA
CTPOEHHE ATOMA
791 Moaeas atoma Tomcona. Omerrsr Pezepdopaa 1o uccaeAOBaHHIO
- crpoenus atoma. [IaaHeTapHas MOAEAD aTOMA
[Tocryaarsr bBopa. Msaydenme wu moraomenue (HOTOHOB IIpH
7.2.2 IIEPEXOAEC aTOMA C OAHOIO VPOBHS JHEpruu Ha APYyroi. Buasr
crextpos. CHeKkTp ypOBHEH SHEPIUN aTOMA BOAOPOA2
7.2 793 Boanosere cpotictBa wacrum. Boamsr ae bporias. Kopryckyaspro-
- BOAHOBOI AyaAnsM. ArpakIlus 3AeKTPOHOB Ha KPHCTAAAAX
204 CIIOHTAHHOE H BBIHY)KACHHOE HM3AYYICHHE. YCTPOHCTBO M IIPHHIIUII
- paboTer Aasepa
705 Texuudeckne yCTPOMCTBA: CIIEKTPAABHBIN aHAAN3 (CHEKTPOCKOLI),
o Aasep, KBAHTOBBII KOMIIBIOTED
7.2.6 Ipaxrugeckue paborer. HabAroaeHHE AHHEYATOrO ClIeKTpa
ATOMHOE AAPO
7.3.1 MeTOABI HAOAIOACHHSA U PETUCTPALIMH 9ACMEHTAPHBIX YaCTHII
OTxprITHE PAAHMOAKTHBHOCTH. Orbrte Pesepdopaa o
732 OIIPEACACHHIO COCTaBd PAAMOAKTHBHOIO wu3AydeHus. (CBomcrsa
- anb(a-, Oera-, raMma-M3AydeHHsA. BAHAHHE PaAHOAKTUBHOCTH HA
JKUBBIE OPraHU3MBI
Orkperte  mporona u  HeilTpoHa. Hykaommas mMoaeab  sAApa
7.3.3 I'efizenGepra — Mpamenko. 3apas Aapa. MaccoBoe dHCAO fAApaA.
Wzororsr
734 Aabda-pactias. DACKTPOHHBIH U IIO3UTPOHHBIH Oera-pacaa. ['amma-
o M3AyIEHHE. 3AKOH PAAHOAKTHBHOTO PACIIAAA
7.3 735 Oueprus cBA3M HYKAOHOB B sAApe. Slaepueie cuapl. Aedext maccer
- AApa
7.3.6 Saepubie peaxkinn. AeAeHHE U CHHTE3 AACP
Anepubrit  peaxrop.  Tepmosaepubiii  cuHTe3d. IIpobaembr  u
7.3.7 IIEPCIEKTUBBl  AAEPHON  9HEPIE€TUKU. ODKOAOTHYECKHUE  ACIIEKTEI
AAEPHOM 2HEPIEeTHKU
738 Daemenrapusie gacTunpl. OTKperTre no3uTpoHa. PyHAaMeHTaAABHBIE
o B3AUMOACHCTBUS
739 Texuudeckne yCTpOHCTBA: AO3HMETP, Kamepa BuAbcomHa, AACpHBIH
o peakTop, aToMHas OoMO2a
7310 INpaxrugeckue paborel. MccaeaoBaHue TPEKOB 9acTHIl (II0 TOTOBBIM
- dororpaduam)
DAEMEHTBI ACTPO®U3NKIN
g1 Bua 3Bésamoro meba. CosBesams, ApKHE 3BEABIL, IIAAHETBL, HX
g ’ BUAIMOC ABIIKCHUE
Coaneunan cucrema. [1aamersr 3emuo# rpymust. [1aasers-ruranter u
8.2 UX CIYTHHUKH, KapAUKOBEIe IIAaHeThl. Maable Teaa CoaHedHOMN

CHCTEMBI
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8.3

Coamnrie, porocdepa u armocdepa. CoaHedHAS AKTUBHOCTD

8.4

8.5

8.6

8.7

Hcrounuk suepriu CoAHIa i 3BE3A

3BE3ABI, X OCHOBHBIE XAPAKTEPUCTHKH: MACCA, CBETUMOCTD, PAAUYC,
TEMIIECPATypa, UX B3aMMOCBA3b. AHATPAMMA «CICKTPAABHBIH KAACC —
CBETHUMOCTB». 3BE3ABI TAABHOHM ITOCACAOBATCABHOCTH. 3aBHCHMOCTD

«MacCCa — CBETUMOCTDB» AAA 3BE3A FAABHOM IIOCACAOBATCABPHOCTH

HHHPar#H##Buyrpennee crpoeHue 3BE3A. CospemeHHBIE
IIPEACTABACHHUA O IIPOUCXOKACHHH U 3BOAronH COAHIIA H 3BE3A.
DTAITBI JKU3HH 3BE3A

Maeunerii  Ilyre — marmma  [asaktmka. CrompaspHas — CTPyKTypa
lanaxtukm, pacmpeAeAeHHe 3BE3A, Tasa M IblAM. [loaoxeHHE H
apmxenne Coanma B lasaktmke. [laockas u  cdepmaeckas

mmoacucreMsl I'aAakTukm

8.8

Tuirer rasakTuk. Paaporasakruku u kBasapbl. U€pHbIE ABIPBI B AAPAX

TaAAKTHUK

8.9

8.10

Bceaennaa. Pacimmpenne Bceeaenmnoii. 3akon Xab0aa. PasGeramme
rarakTuk. Bospact u paanyc Beeaennoit, Teopua Boarrmoro B3psiba.

Moaeasp «opsaeii Beceaernoi». PeankroBoe maayuenume

MacmrrabHas crpykrypa Beeaenuoi#l. Merarasakruxa. Hepeméunsie

IIPOOAEMBI ACTPOHOMUH
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ITPOBEPAEMBIE HA EI'D ITO ®U3MKE TPEBOBAHIA K PE3YABTATAM
OCBOEHUSA OCHOBHOM OFPA30OBATEABHOU ITPOTPAMMbBI CPEAHET'O

OBIIEI'O OBPA3OBAHMUA

Koa
MPOBEPAEMOTO
TpeboBanua

ITposepsaemsble TpeOGOBAHUA K IIPEAMETHBIM PE3YABTATAM OCBOCHUSA

OCHOBHOIT 00pa30BaTEABHOI1 IIPOrPAMMBI CPEAHETO 00IIero o6pa3opaHua

CdopMupOBAHHOCTD YMEHHH PACHO3HABATH (DH3UYIECKUC ABACHUSA (IIPOIIECCHI) U

O6”I)HCHHTI) X Ha OCHOBC M3YYCHHBIX 3aKOHOB

BAaACHI/Ie OCHOBOITOAATAXOIITIIMI q)I/I3I/I‘ICCKI/IMI/I IIOHATUAMN MW BCAHMYMHAMM,

XapaKTCpI/I3yIOH_II/IMI/I CpI/IBI/I‘ICCKI/IQ HpOHCCCI)I

CopMHUPOBAHHOCTD yMEHHUI IIPHMCHATH 3aKOHEI KAACCHYCCKOH MEXAHHKI,
MOAEKYAIPHOH (PUSHKA H TEPMOAHMHAMHKH, JACKTPOAMHAMHKH, KBAHTOBOM
pusuka AAf aHAAE3a B OOBACHCHHA ABACHHNA MHUKPOMHPA, MAKPOMHPA H
MEeraMupa, pasAu9aTb YCAOBHA (IPAHHUIIB, OOAACTH) IPUMEHUMOCTA (PU3HYECKUX
3aKOHOB, IIOHHMATB BCEOOIINI Xapakrep (PYHAAMEHTAABHBIX 3aKOHOB H
OTPaHHYEHHOCTD HCIIOAB30BAHHA YACTHBIX 3aKOHOB; AHAAU3UPOBATH (DU3HIECKUE

npoueccm, HCIIOAB3YysA OCHOBHBIC IIOAOXKCHU A, 3aKOHbBI 1 39.KOHOM€pHOCTI/I

C(lbOpMI/IpOBaHHOCTb YMCHHA paSAI/I‘IaTb yCAOBUA HpI/IMeHI/IMOCTI/I MOACAefI

pU3HYECKUX TEA U IIPOLIECCOB (ABACHMIA)

CdopMUpPOBaHHOCTE YMEHHA PEIIATh PACYETHBIE 3aAAYU C ABHO 3aAAHHON H
HESBHO 3aAAHHON (DH3UYECKOH MOACABIO: HA OCHOBAHHUU AHAAH34 YCAOBHA
BBIOUPATh (PU3HYECKHE MOACAH, OTBEYAIOIINE TPEOOBAHUAM 33AA9H, IIPUMEHATD
POPMYABL, 3aKOHBI, 3aKOHOMEPHOCTH H IIOCTYAQTEl (PU3HYECKUX TEOPHUH IIPHU
HMCIIOAB30OBAHUH MATEMATHYECKHX METOAOB PEIIEHHA 32Aa9, TPOBOAHUTEL PACIETEI
HAa OCHOBAHHHM HMEIOIINXCA AQHHBIX, aHAAU3HPOBATH  PE3YABTATEI U

KOPPEKTUPOBATH METOADBI PEIIEHUSA C Y‘-IéTOM IIOAYYEHHBIX PE3YABTATOB

Perrare kayecTBeHHBIC 3aAa4U, Tp€6yIOH_[I/I€ HpI/IMCHeHI/IH 3HAHUN M3 paSHI)IX
PasACAOB HIKOABHOTO KypcCa CpI/ISI/IKI/I, a TaKXKe I/IHTerpaLII/II/I 3HAHUMN U3 ApyTI/IX
HpﬁAMCTOB CCTECCTBCHHOHAYYIHOI'O ITHKAQA: BI)ICTpaI/IBaTI) AOTHYCCKYIO IICIIOYKY
paCCy)KACHI/II\/'I C OHOpOﬁ Ha U3y9ICHHDBIC 3AKOHBI, 3aKOHOM€pHOCTI/I %8 q)I/ISI/I"Iﬁc}(I/Iﬁ

ABACHUA

Brasenrwe OCHOBHEIMH METOAAMH HAYYHOIO IIO3HAHUA, HCIIOAB3YEMBIMH B
usuKe: IPOBOAUTH IIPAMBIE U KOCBEHHBIC M3MEPEHHUA (DU3MYCCKUX BEAHYMH,
BBIOMpAs OITHMAABHBIN CIOCOO HM3MEPEHHA K HCIOAB3YH H3BECTHBIC METOABI
OLIEHKU ITOTPEITHOCTEN HM3MEPEHHUH, IIPOBOAUTH HMCCAEAOBAHHUE 3aBUCHMOCTEI
(pU3HIECKNX BEAUYHH C HCIOAB3OBAHMEM IIPAMBIX H3MEPEHHIH, OOBACHATH
IIOAYYIEHHBIE PE3YABTATBL, UCIOAB3YA (DH3UUECKIE TCOPHH, 3AKOHDI U ITOHATHA, U
ACAATH BBIBOABI, COOAFOAATH IIPABHAA OE30IIACHOIO TPYAAd IIPH IIPOBEACHUU
HCCACAOBAHMN B PAMKaX y4eOHOIO 3KCIEPUMEHTA U YI€OHO-HCCAEAOBATEABCKOM
ACATEABHOCTH C HCIOAB30BAHMEM HH(MPOBBIX H3MEPHTCABHBIX VCTPOHCTB U

AabOPATOPHOIO OOOPYAOBAHIA

CdopMupOBaHHOCTD YMEHHIT aHAAUZUPOBATH M OICHUBATH ITOCACACTBUA
OBITOBOI M  IIPOM3BOACTBEHHOH AEGATEABHOCTH YEAOBEKA, CBA3AHHOW C
dusudeckumMu  mporeccamMy, € IO3HIUNA  3KOAOTHYECKOH  Oe30IacHOCTH;
IIPEACTABAEHHM O PaIlMOHAABHOM IIPHPOAOIIOAB30BAHUM, 4 TAKKE PA3yMHOM
HCIIOAB30BAHUN AOCTHKEHHUI HAYKH M TEXHOAOTHM AAfl AAABHEHIIIETO Pa3sBUTHA
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OBAaAEHHE PaSAUYHBIMU CHOCOOAMH paboTH ¢ nHOpMAIHEH (HH3HIECKOTO
COACP/KAHUSA C HICIIOAB30BAHIEM COBPEMEHHBIX MH(OPMAITHOHHBIX TEXHOAOTIHH;
pasBUTHE YMEHUI KPHTUYECKOIO aHAAN3A U OLIEHKH AOCTOBEPHOCTH IIOAYIaeMOM
nHMOOpPMAITIH

CdopMUPOBAHHOCTD YMEHUI IIPUMEHATH OCHOBOIIOAATAOIIHIE ACTPOHOMHYECKIE
ITOHATHA, TCOPUU U 3aKOHBI AAf AHAAU3A B OOBACHCHHA (PUIHICCKUX IIPOIIECCOB,
IIPOMCXOAAINIX HA 3BE3AAX, B 3BE3AHBIX CHCTCMAX, B MCKIAAAKTHYICCKOH CPEAC;

ABIDKEHUS HEOECHBIX TEA, 9BOAIOIIUU 3BE3A U Beceaennoit
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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 kaaccer. M.: [ 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 HHPOPMALIHOHHO-0OPA30BATEABHBIX PECYPCOB
https:/ /web.archive.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 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. EAunast koArekms nudpoBbIX 00pasoBaTeABHBIX pecypcoB. — Pesxnm aoctyma: 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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