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1. ]_[eJII/I H 3aa9Y1 JUCIHHUIIINHbI

I'maBHast wenp u3ydeHUs OUCHUIUIMHBI "®u3uka" CcOCTOMT B (OPMHUPOBAHUHM Yy CTYIEHTOB
IIPE/ICTaBICHUM O LEeIbHON (prU3MUecKoll KapTHHE MHPa, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX JIBUKEHUS U
B3aUMOJICHCTBUS (PU3HUECKUX OOBEKTOB, YMEHHUIO BCKPHIBATH 3aKOHOMEPHOCTH, JIeXKAllle B OCHOBE
Pa3IUYHbIX XMMHUYECKUX MPOIIECCOB.

OcCHOBHBIMH 3aJla4yaMM Kypca (U3UKU SBIAIOTCS H3ydeHHE Hauboiiee oOmuX (GopM ABHKEHHS
MaTepuH, OCHOBHBIX (PU3MYECKHX SBICHHHA, (U3MUECKMX METOJOB MX HAONIOACHUSA U
OKCTIEPUMEHTAIIBHOTO  MCCJICIOBAHUS, METOAOB TOYHOTO M3MEpeHHUs (HU3MUECKUX BEIHYMH,
MPOCTEHIINX METOAO0B 00pabOTKM pe3ylnbTaToB H3MepeHuil. B mpouecce oO0ydeHHS CTYAEHTHI
JIOJIKHBI HE TOJIBKO OCBOMTH COOTBETCTBYIOLIMN TEOPETUUECKUIM MaTepHall, HO U HayYUThCS peliaTh
3alaud MO KaXKIOMY U3 HU3y4aeMbIX pa3/ieloB. YMEHHE pelaTh 3a/ladyd SBJSETCS. OCHOBHBIM
HABBIKOM, XapaKTepU3YIOLIUM KauecTBO BJaJE€HUS MarepuajioM. B cOOTBETCTBUM € 3TUM IIpH
aTTecTalluy CTYIEHTOB Ha JK3aMEHE (3aueTe) OCHOBHOE BHHMMAHHE JIOJDKHO YJIENATbCS HMEHHO
YMEHHIO peuiaTh 3a1a4u.

B pamkax pemeHus d3TUX 3ama4y  HEOOXOOUMO O3HAKOMHUTH CTYJEHTOB C TaKUMHU
(byH1aMeHTaJIbHBIMU TIOHATUSMU, OTIPEAETICHUSIMH U MeTOIaMU (PU3UYECKUX UCCIIeI0OBAaHUM, KaK:

e (usmueckue gABieHUSA, GUZNUECKUN OTIBIT;

e (usmueckue BEIUYUHBI, PU3UUECKHE U3MEPEHMsSI, CUCTEMbl €IWHUL, aOCTPaKIUHU, TUMOTE3bI,

MOJIENH, YIPOIIEHHUS;

e (usmueckue 3aKOHbl U 3aKOHOMEPHOCTH, KaK BBIpaXXEHHE CBSI3M U B3aMMO3aBHCHUMOCTH
SBJICHUA HEOOXOAMMBIX JUIsl peUIeHHs MNpo(ecCHOHANbHBIX 3agad (B COOTBETCTBHU C
TpeboBaHusAMH npodeccroHansHoro cranaapra «llemaror (memaroruueckas I1esTeIbHOCTh B
chepe MOMIKOJIBHOTO, HAYaJIBHOTO OOINEero, OCHOBHOTO OOIIEro, CpemaHero oOOIIero
o0Opa3zoBaHus1) (BOCTIMTATENb, YUUTEIh)» YTBEPKACHHBIN nMpukazoM Muntpyna Poccun ot 18
okTsa0ps 2013 r. N 544H)

2. MecTo qucuuIuIMHLL B cTpykType OITOTI

VuebHas JUCHUITIIIMHA «PuU3MKa» OTHOCUTCS K 0053aTeIbHOM YacTH U SBISETCS H€O6XOI[HMOI>1 JJIA
HU3y4YCHUA XUMHUYCCKUX H HpO(l)I/IJ'ILHBIX JUCHUIUIMH, KOTOPBIC IPEIOAAIOTCA MapalyiICJIbHO C OaHHBIM
npeaAMETOM WJIM Ha MOCJICAYIOIINUX KypCaX. OcBoeHue JUCIUIIIINHBI «DU3HUKa» JTOIKHO MMpeAImcCTBOBATb
HU3YUCHUIO JUCHUIIJIMH: MAaTCMATHUKA, XUMH.

HJ'IH HU3YUYCHUA HaHHOﬁ yqe6H0171 JAUCHUITIMHBI H606X02[I/IMBI 3HAHUA, YMCHUA U HABBIKU,
@opMpreMLIe B IIKOJIBHBIX KypCax (1)I/IBI/IKI/I, MaTEMaTUKU, XUMHH.

W3yyenue maHHOW MUCHUIUIMHBI HAMPABICHO HA OCBOEHHE OOOOIICHHBIX TPYIOBBIX
byHKIMII
[1C «llenaror (negaroruyeckasi AesITEILHOCTh B cepe AOLIKOIbHOI0, HAYaJIbHOTO
00II1ero, OCHOBHOTO OOIIET0, CpeaHero o0mero oO0pa3oBaHus) (BOCIUTATENb, YIUTEIb))»
yTBEpKJIeHHbIN Tmpukazom Muntpyna Poccun ot 18 oktsabps 2013 r. N 544 OTOD -
[legarorudeckasi IESITEIBHOCTh MO TMPOSKTHPOBAHUIO W peanu3anuu 00pa3oBaTeILHOTO
mpoiiecca B 00pa3oBaTENbHBIX OPTaHW3ANUAX JOMIKOJIBHOTO, HA4YaJIbHOTO OOIIEero,
OCHOBHOT'O OOIIIETO, CPEIHETO 00IIeT0 00pa30BaHUs



3. TpeGoBanusi K pe3yJbTaTaM OCBOCHHS JHCHUILIMHDI

BeImycKHUK, OCBOMBIIMI  mporpamMMmy  OakamaBpuara, JOJDKEH 0OnajgaTh  CIEAYIOLUIMMHU
o0menpogeccHoOHATBHBIMA KOMIIETCHIMSAMU:

» TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O CTpOCHHUU BCHICCTBA, IIPUPOJC XHMHYECKON CBSI3H B

pa3IMYHBIX KJIACCAX XMMUYECKUX COEAMHEHWM JIs MOHMMAaHMS CBOMCTB MaTepHajioB M MEXaHU3Ma
XMMHUYECKUX IIPOLIECCOB, IPOTEKaIOMX B okpy»katoiieM mupe (OIIK-3, OIIK-4);

B pe3ynbpraTe nzyuenus kypca "®usnka" CTyIeHT 10JKEH

3HaTh:

CTh:

OCHOBHBIC 3aKOHBI IBUXCHUA U BSaHMOﬂeﬁCTBHﬂ MaTCpHUAJIbHBIX TOUCK,
OCHOBHBIC 3aKOHBI COXPaHCHUS (HMH}U’IBC&, OHECPIrUr, MOMCHTA I/IMHYJ'II)CZl);
OCHOBHBIC 3aKOHBI ABHUKCHUS TBEPABIX TCII;

OCHOBHBIC 3aKOHOMCPHOCTU ABUXKCHU A )KI/II(KOCTGI\/'I U Ta30B,;
XaApPAKTCPUCTUKN MEXaHNYCCKUX KOJIeOaHUl n AKYCTHYCCKHX BOJIH;
OCHOBHBIE 3aKOHBI dJIEKTPOCTATHKH;

0COOEHHOCTH AJIEKTPUUECKOTO TIOJISI B BAKYYME U B Pa3IUYHBIX Cpeaax;
0COOEHHOCTH DJIEKTPUUECKOTO TOKA B Pa3IMYHBIX CPEIax;

MpaBUJIa pacueTa CIOKHBIX AJIEKTPUIECKUX Tienel (3akonbl Kupxroda);
OCHOBHBIC€ 3aKOHbI MAarHUTOCTAaTUKHU,

MAarHUTHBIE CBOMCTBA Pa3INYHBIX BCIICCTB,

3aKOH AJIEKTPOMArHUTHOW UHAYKLINU;

HIKaTy ¥ 0COOEHHOCTH PaclpOCTPaHEHUS JIEKTPOMArHUTHBIX BOJIH Pa3HOM JUINHBI;
s dexTsr nHTEpPEpeHIINH U TU(PPAKIIIU BOJIH;

OCHOBHBI€ 3aKOHBI T€OMETPUYECKON 1 BOJHOBOM ONTUKH;

OCHOBHBIE 3aKOHBI MOJIEKYJISIPHON (PU3HKY;

OCHOBHBIE 3aKOHBI TEPMOIUHAMUKH;

OCHOBHbIE PUHIUIIBI TEOPUH OTHOCUTEIBHOCTH;

OCHOBHbBIE MPUHIUIIBI KBAHTOBOM MEXaHUKH U SIIEPHON (HDUBHKHY;

IIPUMEHSATH [I0JIy4YEHHbIE 3HAHUS IPU PEIIEHUH 3aJa4 110 KaXXJA0My U3 pa3/ielioB;
KOJIMYECTBEHHO OLIEHUBATh 3HAYMMOCTb Pa3IMYHbIX PU3NUECKUX IPPEKTOB B peaibHbIX
nporeccax;

CTPOUTH (PU3NYECKYIO MOJEIb NIPOLECcCa, IPAaBUIIBHO YUUTHIBAsA 3HAYMMBbIE 3G HEKTH U
0TOpackiBasi BTOPOCTEIICHHBIE;

pemaTh 3aJaud Ha OCHOBE MOCTPOEHUS (PU3MUECKUX MOJIENIEH.

pemwats 3amaun [IC «Ilemgaror (memaroruueckas JesTEIbHOCTb B cdepe IOLIKOJBHOIO,
Ha4YalpHOTO OOIIEero, OCHOBHOTO OOIIEro, cpenHero oodiero oOpasoBaHMs) (BOCIHUTATENb,
YUUTENb)» YTBEPkKACHHBIN Mpuka3oM Muntpyna Poccun ot 18 oxtsi0pst 2013 r. N 544n TD -
A/01.6 OOmenenarornueckas (ynkuus, A/02.6 BocnuratenbHas aestenbHOCTb, A/03.6
PazpuBaromass npestensHocTh, B/03.6 Ilemarormyeckas JIesTenbHOCTb 10  peasn3allui
IIpOrpaMM OCHOBHOTO U CPE/IHEro 0011ero oopazoBaHus



4. Coaep:xaHue U CTPYKTYpPa AUCUHMIIMHBI

4.1. COAEPXXAHUE PA3JEJIOB JUCHUITVIMHbI «®U3UKAY», nepeuenv ouenounvix cpeocme u
KOHMPOJIUPYyemuvixX KOMnemenyuil

Coneprxanue pazzena Kon
Ne HaumeHnoBanue KOHTpOJIHpyeMoji | HAUMEHOBanNE
OLI€HOYHOI'0
pasznena paszena KOMIIETCHIINHT cpencTBa
(usn ee yacTH)
1 2 3 4
Mopenun B Mexanuke. Cucrema OIIK-3; K, PK, T
otcueta. Teno orcyera. Cucremsl OIIK-4
dusnueckue KOOpJAMHAT M CTENEHU CBOOOJBI.
1 OCHOBBI MeXaHWKHU. | TpaekTopus, UIMHA TYTH, BEKTOP
) Kunematnka TOYKM | IEpeMEILCHMUS. CkopocTsb.
U TBEpAOTO Tena. MrHoBeHHasi CKOPOCTh. Y CKOpEHHUE
W €ro COCTaBJSIIOUIME. YTJIOBast
CKOPOCTbH U YIJIOBO€ YCKOPEHHE.
Jnnamuka 3akoH mHepuuu. VHepumnanpHas OIIK-3; K, PK, T
MaTepuaabHOU cucrema orcuera. Macca. Cuna. OIIK-4
5 TOYKU u | Bropoit 3akoH Herorona. Tperuit
' MOCTYNATEIbHOTO 3akoH Hprotona. Cuibl TpeHus.
JBUKEHHUS TBEPAOIO | 3aKOH COXPAHEHUS UMITYJIbCA.
Tena.
OHeprus, paboTa, MOIIHOCTb. OIIK-3; K, PK, T
KubHetnyeckas ¥ noTeHIMaIbHAA OIIK-4
3. PaboTa u sHEprus. | sHEprusi. 3aKkoH COXpaHEHUS
SHEPIUH. VY nap abCoIIOTHO
YOPYTHX U HEYIIPYTUX Tell.
MowmenT unepuuu. Teopema OIIK-3; K, PK, T
[lIteitnepa. MoMeHT UHEPIUHU OIIK-4
HEKOTOPBIX TEJI OTHOCUTEIIBHO UX
F€OMETPUYECKOU OCH.
Kunernueckast sHeprus BpaiieHusl.
MoMeHT cunbl. YpaBHEHHUE
JUHAMUKHU BpaIaTeIbHOTO
MexamnKa JBUKEHUSI TBEPIOTO Tena. MOMEHT
4. MMITYJIbCA U 3aKOH €r0
TBEPJOTO Tea.
COXpaHEHHUS.
TBepaoe Teno B MEXaHHUKE.
Vhpyras u ninactuyeckas
nedopmanuu. 3akoH I'yka.
Monyns FOnra. Kosddunment
Ilyaccona IIpenens! ynpyrocrtu u
MpoYHOCTH. J{narpamma
HaIPSKEHUS.
Tsarorenue TeJ. | 3aKOH BCEMUPHOTO TATOTEHHUSL. OIIK-3; K, PK, T
3. Onementsl Teopuu | Cuila TSKECTH U BEC. OIIK-4
T1OJIS1. Hesecomocts. Pabora B momne
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TaroreHust. Kocmuueckue
ckopoctu. Hennepuuanbsbie
CHUCTEMEI OTCYETA.

Mexanunka
JKUJIKOCTEMN.

I'mppoaspomexanuka. /laBienue B
XKUAKOCTHU U rase. 3axoH [lackans.
3akoH Apxumezna. YpaBHEHHE
HEPa3pbIBHOCTU. Y PAaBHEHUS
bepnymn u cneacTBus U3 HEro.
®opmyna Toppudemnu. Ba3kocTs.
JlamuHapHOe U TYpOYJIEHTHOE
TE€YEHUE KUAKOCTEN. MeTox
OTIpe/IeNIEHUs BA3KOCTU: a) METO]1
Crokca;

0) meton Ilyazeitns.

OIIK-3;
OIIK-4

K, PK, T

Mexannueckue
KoJIeOaHus u
BOJIHEL

lMapmonnueckue koeOaHus U Ux
xapakTepuctuku. N3o0paxxeHue
TapMOHHYECKUX KOJIeOaHUH.
I"apMoHnUeckuii 0CUMILIATOP:
a)IPY’KUHHBII MasSTHUK; 0)
buznyeckuil MasSTHUK; B)
MaTeMaTU4YEeCKUI MasiTHUK.
OHeprus rapMOHHYECKUX
KoJjebaHuil. BeIHyX/IeHHbIE
kosebanus. Pezonanc.
BosHOBBIE TTPOLIECCHI.
[TpononpHbIE U IOTIEPEYHbIE
BOJIHBI. XapaKTEePUCTUKH BOJIH.
YpaBHeHue OeryIeii BOJTHBI.
BonnoBoe ypaBHenue. [lonsitue
unTepdepennus Boad. Ctosune
BOJIHBI. 3BYKOBBIE BOJIHBI M UX
XapaKTEPUCTHUKHU.

OIIK-3;
OIIK-4

K,PK, T

Crpoenue
BeleCTBa U
3aKOHOMEPHOCTH
BeIIeCTBA B
razoo0pa3zHOM
COCTOSIHUU

[IpeameT MoJIeKyIsIpHON (PUBHKH U
TepMOJIMHAMUKH. VeanbHbIi ras.
3aK0HBI UJICATLHOTO Ta3a.
M3onporiecch U X rpaduky.
3akoH ABorajapo. 3akoH /lanbToHa.
Wneanbuelii ra3. YpaBHeHUE
COCTOSIHHS HUJIeaIbHOTO T'a3a
(ypaBHenue Kumaiinepona-
Menpneneera). OcHOBHOE
ypaBHeHne MKT uaeanpHOro rasa.

OIIK-3;
OIIK-4

K,PK, T

MounekynsapHo-
KMHETUYECKas
TEOPHUS HACAIBHBIX
rasoB

3akon MakcBena s
pacrpeneneHust MOJIEKYII
UJICAJIBHOTO Ta3a [0 CKOPOCTSM.
DHeprus TEMIOBOTO JIBUKEHHUS.
Bapometpuueckas popmyna.
Pacnpenenenune bosbimana.
CpenHss yiMHa CBOOOTHOTO
npobera MoJIeKyI.

OI1IK-3;
OIIK-4

K, PK, T




10.

OCHOBBI
TEPMOTUHAMUKH

Yucno creneneit cB060 bl
MOJIEKYJIbI. 3aKOH PaBHOMEPHOT'O
pacnpeesieHus: SHEPTUM 110
CTETIEHSIM CBOOOIBI MOJIEKYJIBI.
IIepBoe HayanoO TEPMOJIUHAMUKHU.
PaboTa raza nmpu u3MeHEHUHU €ro
o0wvema. TennoeMKocTs.
[IpuMeHeHnue nepBoro Hayana
TEPMOJIMHAMHUKHU K U30IIPOLIECCAM.
AnmnabaTu4ecKuid mpoIecc.
[TomuTpomnHsli npouecc.
Tennossle neurarenu. Kpyrosoi
npotecc (uukin). [ukn Kapho.
KII myist maeansHOrO rasa.
OO6paTumble 1 HEOOpaTUMBbIE
npoueccsl. Bropoe Hauano
TEPMOJAMHAMHUKH. a) 110 KenbBuHY;
6) mo Knaysuycy. DHTponus u ee
CTaTHUCTUYECKOE TOJIKOBAHHUE.
TepmoanHaMuueckasi BEpOSITHOCTb.
Tperbe Ha"yaNO TEPMOIUHAMUKHY.

OIIK-3;
OIIK-4

K, PK, T

1.

PeannHble ra3el

OTKJIOHEHHE CBOMCTB ra3oB OT
uaeanbHoCcTH. CHIIBI U
MOTEHIIMATbHAS SHEPTUSI
MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHS. YpaBHEeHHE Ban-
nep-Baanbca. 3otepmbl Ban-nep-
Baannca 1 ux ananu3. ®a3oBbie
nepexonsl [ u Il pona. lnarpamma
COCTOSIHMS. Y paBHEHUE
Kiaitnepona - Knaysuyca.

OI1K-3;
OIIK-4

K,PK, T

12.

CBolicTBa
JKUIKOCTEN

[ToBepxHOCTHOE HaTsDKEHHE.
[ToBEpXHOCTHO-AKTHBHBIE
BemiectBa. CMaunBanue. /laBiaeHue
MOJT UCKPUBIICHHOM MOBEPXHOCTHIO
xunkoctu.  Dopmyna Jlarmuaca.
Kanunnspublie sBiaeHus.

OIIK-3;
OIIK-4

K,PK, T

13.

CBoiicTBa TBEP/IBIX
Tel

MoHo- W TOMUKpUCTAUIBL. THIIBI
KPUCTAJUTMUECKUX TBEPHAbIX Tell:
a)Kpuctamuiorpadhudeckuil mpu3HaKk
KpucTauioB; 0)  Qusnyeckui
OpU3HAK  KPHUCTAJUIOB:  HOHHBIE
KPUCTAJUIBl; aTOMHBIE KpPHCTAILIBI;
METaITUYEeCKHE KPUCTAILIBL;
MOJIEKYIISIPHBIE KPUCTAILIBIL.
JedexTs B KpUCTaJIax.
TemnoeMKOCTh  TBEPABIX  Tell.
Ucnapenue, cyonumarnus,
IUTaBJIGHWE W KPUCTAJUIH3AIMS.
AmopodHnble Tena.

OI1IK-3;
OIIK-4

K, PK, T




14.

DNeKTpoCcTaTuKa

OnexkTpuueckuid  3apsa.  3aKkoH
Kynona. Onekrpuueckoe moJe.
Hanpsbxkennocts mons.  Ilone
AJIeKTpUUecKoro aumnoiisi. Teopema
lNaycca g 31€KTpOCTaTUYECKOTO
0JIs U ee [IPUMEHEHHUE.
[loTeHnman 31EKTPOCTATUYECKOTO
OJIA. HanpsixeHHocTh KakK
IpagueHT HOTEHIMANA.
DKBUIMOTEHIIUATEHBIE
MOBEPXHOCTH. Boruncnenue
pa3HOCTH MOTEHIINAJIOB 1o
HANPSHKEHHOCTH TOJISL.

Tunbl JIABJIEKTPHUKOB.
[Honspuzanus JMBIIEKTPUKOB.
[Tonsspn30BaHHOCTS.
HanpsixeHHOCTB 0JIs B
nuanektpuke. Teopema [Maycca st
NEKTPOCTATUYECKOTO  TOJs B
mdnekTpukax. CerHeToIeKTPUKH.
[IpoBogHUKH B
ANEKTPOCTATUYECKOM noJe.
OnekrpoeMKocTb. KoHIeHCaToOPBI.

OIIK-3;
OIIK-4

K, PK, T

15.

TlocTosHuEbI
ANEKTPUUECKUI TOK

Onektpuyeckuii Tok. Cuia Toka.
Croponnne  cuiel.  OJJIC  wu
HanpspkeHue. 3akoH Oma s
yuyactka 1enu. ConpoTHBICHHE
MPOBOTHUKOB. PaboTa M MOITHOCTH
toka. 3akoH JDxoyns — Jlenua.
3akon Oma uisi HEOJHOPOJHOIO
ydactka 1enu. [IpaBmna Kupxroda
JUTSI pa3BETBIICHHBIX LIETICH.

OIIK-3;
OIIK-4

K,PK, T

16.

DIEeKTpUYECKUE
TOKA B MeTaJllax,
BaKyyMe U razax

DneMeHTapHas KJIacCUYecKas
Teopus 3JEKTPONPOBOAHOCTH
METauioB.  BBIBOJA ~ OCHOBHBIX
3aKOHOB JJIEKTPUUECKOTO TOKa B
KJIACCUYECKOM TEOPUHN
3JEKTPONPOBOJHOCTH  METAJUIOB:
a)3akoH Owma; 0)3akon Jlxoymns-
JleHna; B)3aKOH Bunemana-
®panna. Pabora BBIXOJa
3JIEKTPOHOB u3 MeTaJlIa.
TepMoanekTpoHHas SOMHUCCUSL.
3akoH borycnasckoro- JIsnrmropa

OIIK-3;
OIIK-4

K,PK, T

17.

MarunutHoe nose

MaruuTtHoe noJie " €ro
XapakTEepUCTUKU.  3akoH  buo-
CaBapa —Jlanmaca u ero
IIPUMEHEHNE K pacuery
MarHuTHOTO TIOJISI: ) MarHUTHOE
M0JIe TPSIMOTO TOJs; 0)MarHUTHOE

OI1IK-3;
OIIK-4

K, PK, T
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noje B LEHTPE  KPYrOBOTO
IPOBOJAHMKA C TOKOM. 3aKOH
Awmmnepa. B3anmonencreue

NapajulesibHbIX TOKOB. MarnurtHas
MocTosiHHAsl. EJUHUIIEI MAarHUTHOM
WHIYKIIUM U HaNpsHKEHHOCTH
MAarHUTHOTO TOJIS.

MarauTHOE TIOJIE€  ABMKYILETOCS
3apsna. Cuna Jlopenna. JIBrxenue
3apSKEHHBIX YaCTHUIl B MAarHUTHOM

OJIE. Hupkymsus BEKTOPA
MarHUTHOM MHIYKIMM 1O B
BAaKyyMe. MarnuTtHOE rnojue

COJICHOMJa W TOpOoHa. TeopeMa

l'aycca miga mons B. Pabora mo
NEepEeMEIIEHNI0  MPOBOJHHUKA |
KOHTypa € TOKOM B MAarHuTHOM
moJe.

18.

DJIEKTpOMarHuTHas
WHIYKINS

DneKTpOMarHuTHas WHYKIIHSL.
Onbrtel @apanes. 3akon Papanes.
Bpamienne pamMku B MarHMTHOM
none. BuxpeBbie TOKM (TOKH
®yko). MHAYKTUBHOCTH KOHTYpA.
CamMoOuHIyKIIHS. Toxn npu
pa3MbIKaHUU W 3aMbIKAHUU LIETIH.
B3anmuasa WHIYKIIUS.
TpanchopmaTopsl. DHeprus
MarHMTHOTO MOJISI.

OI1K-3;
OIIK-4

K,PK, T

19.

MaruutHsie
CBOIiCTBa BElIECTBA

MaruuTHble MOMEHTHI 3JIEKTPOHOB
U aToMoB. Jlua- u mapamMarHeTusM.
HamMaranueHHOCTb. MarunurtHoe
moJjie B BEILIECTBE.
deppoMarHeTUKd U MX CBOMCTBA.
ITpupona dbeppomaruernzma

OIIK-3;
OIIK-4

K,PK, T

20.

OCHOBBI TEOpUHU
Makcsenia s
3IEKTPOMAarHUTHOIO
oJst

BuxpeBoe nsnekrpuueckoe IoJe.
Toxk CMEIICHUS. YpaBHeHUs
MakcBemna IS
3JIEKTPOMArHUTHOTO TMOJIA.

OIIK-3;
OIIK-4

K,PK, T

21

DNeKTpOMarHUTHbIE
KoJeOaHus u
BOJIHBI.
[IepemeHnHBIN TOK

CoOCTBeHHBIE  AIEKTPUUYECKUE
KoJe0aHusl. 3aKpbITHII
KoJ1e0aTeNbHbII KOHTYP.
3aryxaomue  IEKTPUYECKHE
KOJIeOaHusl. JlekpeMeHT
3aTyXaHHUs.
JuddepennunanbHoe
ypaBHEHHE BBIHYKJICHHBIX
JIEKTPOMArHUTHBIX KoJieOaHHi
U ero peleHue.
DNEeKTpUUECKUI PE30HAHC.
ConpoTusieHue B LeNH

K, PK, T
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MIEPEMEHHOTO TOKAa. EMKOCTH B
LENH  [EPEMEHHOTO  TOKA.

I/IHI[yKTI/IBHOCTB B Ja(S20041
IEPEMEHHOTO ToKa. 3akoH Oma
TUIst IIEPEMEHHOT0 TOKa.

Pe3onanc nanpsbxenuil. Pabora
U MOUIHOCTh TIEPEMEHHOTO
TOKa

22

DNeMEeHTHI
reOMETPUYECKON
ONITHUKU

Beenenue. OcHOBHBIE  3aKOHBI
reOMETPUYECKON OIITHKH.
3aKOHOMEPHOCTH
pacnpocTpaHeHus CBeTa.
Kopmyckymnsippass  u  BOJHOBast
teopun cBera. CKOpOCTh CBeTa.
Onpir ®uzo. Ilpunuun depma.
Hyanuzm CBeTa. [IIxana
AIIEKTPOMArHUTHBIX BOJIH.

Tonkue nmH3BL: a) QopMyna
TOHKOW JIMH3BI, ©) TOCTPOCHHUE
n300pakeHUil B JIMH3aX; B)
abeppanid ONTHYECKUX CHCTEM.
Onrtuueckue mpuOoOpkl: a) Jyna; 0)
MHUKPOCKOTIL.

OIIK-3;
OIIK-4

K, PK, T

23

doTomeTpust

doromeTpus U (POTOMETPUUCCKHE
BEJIMYHMHBI: a)IHEPreTUICCKHE
BEJINYUHBI; 0)CBETOBBIC BEIIMUMHBI.
3akoH JlambGepra. 3aKoHBI
OCBEIEHHOCTH.

OIIK-3;
OIIK-4

K,PK, T

24

HuTtepdepennus
CBETa

KopnyckynspHele u  BOJHOBBIE
npencTaBieHus o ceere. [IpuHiun
['toiirenca. 3aKOHBI OTPAXKEHHUS M
OpEeOMIIEHUsI CBETa C  TOYKH
3peHus BOJHOBOM Teopuu. OnbIT
Onra. KorepeHTHble HCTOYHUKH
CBeTa.

Merto b1 HAOIIOICHUS
untepdepennun: a)meron FOHra;
0)3epkana dpenens; B) Oumpusma
Openenst; 1) 3epkano Jhoiina.
WNuTtepdepenuss mpu  OTpaKeHUH
oT IPO3PAYHOI TUTACTUHBI
(uaTepdepeHuus B TOHKUX
mienkax). Konbma — Herotona.
[Ipumenenue uHTEpPepeHIIuu
CBeTa: a)uHTephepeHIINOHHASL
CHEKTpOCKomus; 0) MpocCBeTIeHUE
OTITHKH; B)MHOTOJTy4eBas
uHTepDepeHITus; T)
uHTepdepomeTprl, HHTEpDHEPOMETP

OIIK-3;
OIIK-4

K, PK, T
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MaiikenbcoHa.

25

Hudpaxmms ceera

IIpunnun I'roiirenca- ®penens.
Merton 3ou ®penens. udpaxius
®peHest Ha KPyriioM OTBEPCTUH U
mucke. dudpakuus Dpayrrodepa
oT IIEJH. JudpaxnmonHas
pelieTka. Hudpaxius
@paynrodepa Ha nUbPaKIUOHHOMN
peueTke. Hudpaxus Ha
IIPOCTPAHCTBEHHOU peuieTke.
®opmyna  Byneda-  Bpoarros.
['onorpadust.

OIIK-3;
OIIK-4

K, PK, T

26

Jucnepcus ceera

Hucnepcus ceera. HopmanbHas u
aHOMaJlbHasi JIUCIIEPCHM  CBETA.
DONEeKTpOHHAas Teopus IUCIEPCHUH.
I'pynnoBast u ¢azoBasg ckopocTu
ceera. [loryomenune cera. 3aKOH

byrepa.

OIIK-3;
OIIK-4

K,PK, T

27

[Tongpuzanus cBera

EcTecTBEHHBIN U MOJISIPU30BaHHBIN
CBET. 3aKkoH Mamnroca.
[Tonspuzanus cBeTa npu
OTPOKECHUH U TIPEIOMJICHHH Ha
IrpaHULle  JBYX  JAUAJIEKTPHUKOB.
3akoH bprocrepa. JBoitHOE
JydenpenoMIIeHHe.
OOBIKHOBEHHBII u
HEOOBIKHOBEHHBIM JIydd. AHaIU3
MOJIAPU30BAHHOTO CBETA.
[TongpuzanmoHHble  TPU3MBL |
nosispouspl.  MckyccTBeHHas U
ONTHYECKass aHU30TpoIHs. DPheKT
Keppa. Bpamenwe  miIocKoCTH
MOJIIpU3aLUU. Ontuuecku
aKTHBHBIC  BemiecTBa.  DQdekT
®apanpes.

OI1K-3;
OIIK-4

K, PK, T

28

KBanToBas npupona
U3ITY4YEeHUs  CBeTa.
dotorddext

W3nyuenue M NOIVIOIIEHHUE CBETA.
TermmoBoe usnyuenue. Mzinydyenue
abCOJIFOTHO YEepHOro Teja. 3aKOH
Kupxroda. 3akonst Credana-
bonmenimMana m  cmemenus Bwuna.
®opmyna Panes- xunca. KBanThl
ceera. Popmyia [1nanka.

SBnenue ¢orosrddexra. OnbITH
Cronerosa. 3aKOHBI
boTordheKTHI. ®opmyna
OnHmreitHa s Gorosddexra.
CeeroBoe  pmaBiieHue.  OnbITHI
JleGeneBa. Oddexr Kommnrona.
Hyanusm cBera.

OI1IK-3;
OIIK-4

K,PK, T

29

Teopus aroma

Monemrn aroma  Tomcona u

OIIK-3;

K, PK, T
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Bojopoaa o bopy

Pezepdopna. 3akoHOMepHOCTH B
ATOMHBIX CIIEKTpax. Cepus
banemepa.  Iloctynmater  bopa.
Oneitet ®panka u  I'epna.
boposckas Teopus atoma
BOJIOpOJa M BOJOPOJONOI00HBIX
aTOMOB.

OIIK-4

30

DJIEMEHTBHI
KBAHTOBOI
MEXaHUKHU

KopnyckynsipHO-BOIHOBOM

Jlyallu3M  CBOWMCTB  BEILECTBA.
Bomnet ne bpoitna.  BosHoBas
byHKIHIS. Cratuctuueckas
WHTEpIpETALNs BOJIHOBOM
(GyHKIMH. VYpaBHeHHE
[lIpenunrepa. JIuneiuarsiit
FapMOHHUYECKUN OCHUIIISATOP.

OIIK-3;
OIIK-4

K, PK, T

31

DnemMeHTHl (PU3UKU
aTOMOB U MOJIEKYII

AToM BoJOpOJa B  KBaHTOBOM
MEXaHUKe. Is-cocTostHuE
JJIEKTpOHAa B aTOME€ BOJOpOJa.
Cnun JJIEKTPOHA. [TpuHIMn
[Taymnm. Pacnpenenenue
JJIEKTPOHOB B aToMe 1o
COCTOSTHUSIM. [Tepnonnueckas
cucTemMa 3JeMeHTOB MeHeneeBa.
Pentrenosckue CIIEKTPBI.
XHUMHYECKUE CBA3U B MOJIEKYJax.
MonexynspHbie CIIEKTpBHI.
CrnoHTaHHOE W BBIHYXJCHHOE
m3nyuyenusi. Jlazepel. CBolicTBa
JIA3€PHOTO M3ITyYEHUS.

OIIK-3;
OIIK-4

K,PK, T

32

DnemMeHTbl (UUKH
aTOMHOTO si/ipa

CocraB u XapaKTEePUCTUKU
aTOMHOTO sJIpa: a) pa3Mep, COCTaB
U 3apsij] aTOMHOTO sipa; 0) aedexr
Macchl W JHEPrHsl CBSI3U s/pa; B)
CIOUH f]pa, MarHUTHBIH MOMEHT
anpa. Snepueie cuibl. Mogenu
anpa. PanmoakTuBHOCTH  sifiep.
3aKOH PaTUOAKTUBHOIO pacmaja.
o, P, y-pacmagel.  Metoabl
HAOMIOJEHUSI U perucTparuu
pPaJMOaKTUBHBIX  M3JIY4eHUU U
yacTull. SIoepHble peakiuu H UX
tunel. llenHas snmepHas peaxius.
TepmosinepHas peaxiusi.
Yckoputenu 3apsHKeHHBIX YacTHIL.
SnepHbie peakTOpHI.

OIIK-3;
OIIK-4

K,PK, T

33

OneMeHThl  (U3UKU
3JIEMEHTAPHBIX
YaCTHI]

Kocmuueckoe msnydenue. MiooHbI
U UX CcBoMcTBAa. MeE30HBEI M HX
cBOMcTBA. THIIBI B3aMMOJACHCTBUSA
2JIEMEHTAPHBIX YACTHII.

OI1IK-3;
OIIK-4

K, PK, T
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4. CTPYKTYPA JUCHUIUINMHBI

OOmast TpyI0€MKOCTh AUCHUILUIMHBI cocTaBisgeT 14 3aderHbix eaunul (504dacos)

Bun paboTst Ne cemectpa
) 3 4 Bcero
OO61ast Tpy10€MKOCTh 180 144 180 504
KonraktHas padora: 80 108 90 272
Jlexyuu (J1) 32 36 36 98
Ilpakxmuuecxue 3auamus (113) 16 36 18 72
Jlabopamopmuwie pabomut (JIP) 32 36 36 104
CamocrosTenpHas pabora: 91 27 63 181
[ToaroroBka u MpoXokKACHUE 9 9 27 45
MPOMEKYTOYHOU aTTECTallNKU
Buja uToroBoro KOHTpoJIs 3auer 3auer 9K3aMeH
(3a4eT, IK3aMeH)

4.3 JIABOPATOPHBIE PABOTDI

Ne Ne
HaumenoBanue nabopatopHbix padboT

JIP | pazpena

- 1 BBonnoe 3anstue. OcoOeHHOCTH pabOThl B JIaOOpPATOPHH.
MeTtonka 06paboTKH pe3yIbTaTOB U3MEPEHUH.

- 1 OponTasibHBIe paboThl: a) OnpeneneHue MIOTHOCTU TBEPIbIX Tell
MpaBWJIbHONW  TeoMmeTpuueckord  ¢gopmer; 0)  OmnpenencHue
yCKOpEeHUs: CBOOOHOTO MaJCHUS TEl.

1 1 Onpenenenue IJIOTHOCTH TBEPJIbIX TeN METOI0M
TUAPOCTATUYECKOTO B3BEIIMBAHUS

2 2 N3ydyeHne 3aKOHOB PaBHOYCKOPEHHOTO [BU)KEHHUS U BTOPOTO
3akoHa HproToHa Ha MamnHe ATBYyza

3 3 Onpenenenue CKOPOCTH JIBUKCHHUSI yJu METOJIOM
0aTMCTUYECKOTO MasiTHUKA

5 2,4 W3yueHne OCHOBHOIO 3aKOHAa JIMHAMHMKM  BpallaTelbHOTO
TIBUKEHUS

6 4 Onpenenenue moayns KOHra no usrudy crepHs

9 4 OmnpeneneHne MOMEHTAa MHEPUMH Tela METOJOM KPYTHIJIBHBIX
Kosie0aHut

10 4 Onpenenenne KoapdunreHTa KECTKOCTU IIPY’KUHBI
CTAaTHUCTUYECKUM U JUHAMUYECKUM METOJAMHU
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21 8 Omnpenenenrne TEpMHUUECKOTO KOAIPPUITUEHTA TAaBICHHUS BO3IyXa
MIPU [TOMOIIM BO3IYLITHOTO TEPMOMETpa

22 8 Ornpezenenue MmI0THOCTH KUJIKOCTEH U KOHIIEHTPAIMU PacTBOpa
C MIOMOIIBIO MUKHOMETPA

23 12 Ornpenenenre BIaKHOCTH BO3TyXa

24 13 Omnpenenenne ko3 dunmenTa TMHEHHOTO paCIIUPEHUS TBEPIBIX
TeN

25 10 Omnpenenenre OTHOLIEHUS! TEIJIOEMKOCTH MPU IOCTOSIHHOM
JaBJICHUH K TEIUIOEMKOCTH IIPH MOCTOSTHHOM 00beMe
(}/ =C,/C, ) metogom Kiemana- Jlesopma

26 12 Onpenenenne korppuIueHTa IOBEPXHOCTHOTO HATSKEHUS
KHUJIKOCTEH METOIOM OTpPhIBA

27 12 Onpenenenre ko3¢ppuueHTa BI3KOCTH )KUIKOCTEH METOI0M

Croxkca

1 14 HccnenoBanus 31€KTPOCTATUYECKOTO TOJISI METOJOM
AJIEKTPOCTATHYECKOW BAaHHBI

2 14 Onpenenenue uncia dapanes u 3apsiaa JIEKTpoOHA

3 14 N3yuenne 3aBUCUMOCTH COMPOTUBIICHUS IEKTPOJIUTOB OT
TEMITepaTypPhI

4 15 N3ydenune Mmocta YUHCTOHA

5 15 N3ydeHune 3aBUCUMOCTH CONTPOTUBIICHUS] METAJIJIOB OT
TEMIIepaTypbl

6 15 HccaenoBanue 3aBUCUMOCTH TT0Jie3HOM MommHocTH 1 KI1J],
AKKyMYJISITOPA OT €ro Harpy3Ku

8 16 HccnenoBanue 3aKOHOMEPHOCTEN TEPMOIIEKTPOHHON IMUCCUH

10 16 Onpenenenrue ropu30HTAIBHON COCTABIAIONIEH HAMPSHKEHHOCTH
MAarHUTHOTO NOJIsSI 3eMJIN

15 21 N3mepenue kodpdunnenTa CaMOUHIyKIIMH, EMKOCTH U ITPOBEPKa

3akoHa Oma JJI IICPEMCHHOT'O TOKA

-- 22 Broanoe 3ansTue. Obmue npasuia padboTsl B Ja00paTOpun
ontuku. Pabota ¢ ontuyeckumu npudbopamu

1 22 Omnpenenenue r1aBHOTO (OKYCHOTO PACCTOSIHHS cOOUparomiei u
pacceuBarolIel JINH3

2 22 Muxkpockon

4 23 Omnpenenenue cuibl cBeTa POTOMETPOM

5 24 N3ydenue nntepdepeHIuu cBeTa ¢ moMoIibio koner Herorona

7 25 HccnenoBanue qudpakiuy cBeTa ¢ MOMOIIbIO JU(PPaKIIMOHHOM
peueTku

9 27 HccnegoBanue oNTHUECKH aKTUBHBIX BEIIECTB CaXapUMETPOM

11 31 HccnenoBanue CTpYKTYpbl KPUCTAIUIOB JIA3EPHBIM U3JIy4EHUEM

12 26 HccnenoBanue cieKTpoB UCIYCKaHUs U TIOTJIOLIEHUS
CHEKTPOCKOIOM. ['pagynpoBKa CIEKTPOCKOIA

13 14 Ornpenenenue nokazarenis NpeIoOMICHHS )KUIKOCTEN
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14 28 N3ydenue 3akoHOB BHeENTHETo GoToddderTa
15 23 N3yuenune 3aKk0HOB OCBEIIEHHOCTH
18 26 H3ydeHue noriaomeHus CBeTa BEIECTBOM C TTIOMOILBIO
KaJIOpUMeTpa
4.4 IIPAKTUYECKUE 3AHATUA (CEMHUHAPBI
Ne Tema 3ansTHS
paszena
14 B3aumoneiicteue 3apsgoB. 3akoH Kymona. HampsokeHHOCTH
anekrpocraruyeckoro nons. Teopema Octporpaackoro-I'aycca.
Pabora no nepemernienuo 3apsaa B AJIEKTPOCTATUYECKOM IOJIE.
[Torenuman. Pa3HOCTh MOTEHIIMAIIOB.
14 [IpoBOAHMKHM W JUDJIEKTPUKU B OJIEKTPOCTATHYECKOM IIOJIE.
Konnencaropsl. DHEprus 2JIEKTPOCTATUYECKOTO OIS
15 [TocTosuubIM anekTpuyeckuii Tok. [Ipasuna Kupxroga
16 DIEKTPUYECKHUN TOK B ras3ax, XUAKOCTAX U MOJYITPOBOJHUKAX
17 MarauTHO€ 10Jie B BaKyyMe
18 SIBnieHne  ANEKTpOMAarHUTHOW  MHAYKIMU. CaMOMHIYKIIMS.
B3anmounaykuus. MHIyKTUBHOCTh. DHEPrUusi MArHUTHOTO TTOJIS
21 [TepemeHHBIN AIEKTPUUECKU TOK. EMKOCTh U MHIYKTUBHOCTH B

e NEpEMEHHOTO TOKA.

4.5 KYPCOBOU IMTPOEKT (KYPCOBAS PABOTA)

He npenycmotpen

4.6 CAMOCTOATEJIbHOE U3YUYEHUE AUCHUITIIMHDBI

Ne
Bonpocsl, BHIHOCUMBIE Ha CAMOCTOSTENIEHOE U3yUCHHE
paszzaena

1 2

1 Kunemaruka nOpsMOJIMHEMHOTO W KPUBOJUMHEWHOTO  JABMXKEHMS
MaTepuaibHOW TOoukH. IlyTh, mepemenieHue, cpeiHss U MIHOBEHHAs
CKOPOCTH, YCKOPEHHE, HOPMaJIbHOE U TAHICHIIUAIBHOE YCKOPEHUS

1 Kunemarnka BpamareapbHOro JBUKECHHUS

2 Junamuka. 3akoHsl Herorona. Cuibl B MexaHuke. MMmynbsc. 3akoH
COXPAHEHHUs UMITyJIbCa

3 Pabora. MomHocTs. Kunernueckas v noTeHuagbHasi SHEPTUU. 3aKOH
COXPAHEHUS YHEPTUHU B MEXaHUKE

4 MexaHuka TBEpAOIo Tena
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ONEMEHTH MEXaHUKH )KPIIIKOCTGFI Hu ra3oB

7 Mexannueckue kojebanus. ['apmMoHndeckuii ocuiaTop. MasTHUKA

8 OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KNHETUYECKOW TEOPUU TIa30B.
OnpITHBIE 3aKOHBI H/1€ATBHOTO Ia3a.
CraTucTika uieaibHOro rasa

9 SIBnenus nepeHoca B rasax

10 IIepBoe Hayasio TepmMoauHaMUKH. M30mponiecchl B razax

10 Huknuyeckue (kpyrosbsie) npouecchl. Mneansusiii ukn KapHo u ero
KII/. [IpuHumn aeicTBUS TEMJIOBON M XOJIOAUIBHOW MAIIMHBI

10 OOpatumble U HeoOpaTumble  mpoliecchl.  Bropoe — Hauano
TEPMOAMHAMUKUA. DHTPOTIHSI.

11 Peanbubie rasel.  YpaBHenue Ban-nmep-Baansca.  Kpurnueckoe
COCTOSIHUE BelllecTBA. BHYTpeHHsIsl SHEPIHsl pealbHOTO Tasa.

12 CgorictBa xuukocted. [loBEpXHOCTHBIE SIBIEHHSI B KHUJIKOCTSX.
SlBnennss cmaumBaHus W HecmaumBaHusA. JlaBnenme Jlammaca.
Kanwmspaeie siBneHusI.

14 BzaumoperictBue  3apsgoB.  3akoH — Kynona.  HamnpsskeHHOCTh
anekTpocrarudeckoro mois. Teopema Octporpaackoro-I'aycca. Pabora
[0 TEPEMELICHUIO 3apsa B AJEKTpocTaThueckoM rose. [loTennuman.
Pa3HocTh IoTEHIIHAIOB.

15 [IpoBomHMKM ¥ JUANEKTPUKH B AJIEKTPOCTATUYECKOM  MOJIE.
Konpnencaropel. DHeprus 31eKTpOCTATUYECKOTO MOJIS.

16 [TocrostuubIi snekTpudeckuid Tok. [IpaBuna Kupxroda

17 DIIEKTPUYECKHUI TOK B ra3ax, KUIKOCTIX U MOJYIPOBOAHUKAX

18 MarsauTHO€ 10Ji€ B BaKyyMe

19 SBnenue 3JIEKTPOMAarHUTHON MHIYKIUH. CamouHayKuus.
B3anmounnnyknusa. MUHIyKTUBHOCTh. DHEPrusi MAarHUTHOTO HOJIS.

21 [TepemeHHbIN 3JIEKTpUYECKUI TOK. EMKOCTh M MHAYKTUBHOCTH B LIEMH
MIEPEMEHHOT0 TOKA.

22,23 I'eomeTpuueckas ontuka U GOTOMETPUS

24 HNutepdepennus ceeta

25 Judpakuus cBeTa

28 TennoBoe wu3nyyeHHe W €ro XxapakrepucTuku. 3akoH Kupxroda.
®opmyia [Tnanka.

28 KBanToBas npuposa cBeta u BOJIHOBBIE cBOiCTBa yacTuil. PoTorhdeKT.
JlaBneHue cpera.

29,30 Atom bopa. PentreHoBckue yun
32 Crpoenue sapa. Jledexkr wmaccel. PammnoaktuBHOCTh. I[IpaBuia

CMCIICHUA. H;[eprle pCaKknuu. HCHHa}I pcakuus

Hroro:
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S. OHEHOYHBIE CPEJACTBA JJIAA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTHU U MIPOMEXYTOUYHOM ATTECTAIIUU

[IpoMeXyTOYHBI KOHTPOJb 3HAaHUM CTYIEHTOB OCYHIECTBISAETCA IO TPEM BHJIAM 3aHATHMN:
JIEKLIMOHHBIM, JIAOOPATOPHBIM U MPAKTUYECKUM. baiipl o pedTHHIOBBIM TOUKAM PacHpelesstoTCs TaK:
23; 23; 24.

KomnmokBuymsl mpoBoasTcss B ycTHOU dopme. Kpome 3TOro cTyAeHTam MmpeiararoTcss TeCThl IS
IIPOMEXYTOUYHOTro KOHTposisl. ConepkaHWe KOHTPOJbHBIX 33JaHUA COOTBETCTBYET IPOTPAMMHBIM
TpeboBanuaM. TecTupoBaHue MpoBOAUTCA Ha 06aze KoMIbioTepHOro komiekca KbI'Y.

5.1. KOHTPOJIbHBIE BOITPOCBI, BBIHOCUMBIE HA 3AIIUTY JIABOPATOPHbBIX PABOT
(xonTponupyemsbie komrereHuu: OIIK-3; OIIK-4)

OITPEAEJEHUE ITJIOTHOCTU TBEPBIX TEJI METOJIOM I'MIPOCTATUYECKOI'O
B3BEIIMBAHMA
1) Yro Ha3pIBaeTCs IJIOTHOCTHIO BEIIECTBA U OT YEro OHA 3aBUCHUT?
2) Yto cayxuT Mepoi ImiaBydectr kopabmneit? YcioBus miaBaHus Tell.
3) MoskeT nu cuja IaBJIeHUs Ha THO cocy/a ObITh MeHbINe Beca Tena? bonbie Beca Tena?
4) CdopmynmupyiTe 3aKOH COOOIIAIOIINXCS COCY/IOB.
5) Kakwue MeTopI onpeesieHns TUIOTHOCTH BEIIECTBA BBI 3HACTE?

N3YUEHUE 3AKOHOB PABHOYCKOPEHHOI'O AIBUXXEHNW A U BTOPOI'O 3AKOHA
HBIOTOHA HA MAIIMHE ATBYJIA
1) CdopmymupoBars 3akoHbI HbloTOHA.
2) Ilonsarue o MaTepHAIILHON TOYKE.
3) Ilyrp u nepememienre. CKOPOCTh, €€ BETUYMHA M HAIIpaBJICHHUE.
4) VYckopenue. 3aKOHBI ITyTH I PABHOYCKOPEHHOTO ¥ PABHOMEPHOTO JIBHYKEHUSI.
5) Or kakux (pakTOpOB 3aBUCUT YCKOpPEHHUE?

OITPEAEJIEHUE CKOPOCTHU ABWKEHWA 1TYVJIM METOAOM BAJIVNIMCTUYECKOI'O
MASTHUKA

1) Kakue 3ak0HBI COXpaHEHHUs UCIIONIb3YIOTCS B padote?

2) Yro Takoe 3aMKHYyTas cucrema’?

3) Ilokaxwure, YTO 3aKOH COXPAHEHUS HMMIIYJbCa SBIISETCS CIEICTBHEM TPETHEro 3aKoHa
Herorona.

4) CpaBHUTb KHHETHUYECKYIO SHEPrUIO IyIU O COyJapeHUs ¢ KUHETHYeCKOH »Hepruei
CHUCTEMBI MAsITHUK —ITyJIs [TOCJIE COYapEHUSI.

5) Ilouemy B paboTe peKOMEHIYETCs CTPENATh TOJIBKO MO HEMOABMKHOMY LMIIUHIPY?

N3YYEHUE OCHOBHOI'O 3AKOHA JIMUHAMUKU BPAILIATEJIBHOI'O IBUXKEHU A
1) MowmenT cunbl. [lnedo cusabl. MOMEHT MHEPLIMHU TBEPIOTO Tea.
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2) OCHOBHO} 3aKOH AMHAMUKH BPAIATEIbHOTO JBUKECHHUS.

3) Uemy paBHa cuiia HATSDKEHUSI HUTH?

4) BsIBecTH BpamaTeabHbIi MOMEHT CHIIBI B JAHHOM paboTe.

5) 3akoH COXpaHEHHUs MOMEHTA UMITyJIbCa.

6) BriBecT MOMEHT MHEPIIMU CTEPKHS 111 OCH BPALLEHHUS, TPOXOISIIEH yepe3 EeHTp Macc.

1)

2)
3)
4)
5)

OITPEAEJIEHUE MOAVJIA IOHI'A 110 U3I'BY CTEPXHA
Uro nazweBactcs aedopmanueii? Kakuwe Bumbl nedopmanuii cymectByror? [lo kakomy
MIPU3HAKY Teja JIeNsITCs Ha yIpyrue u Heynpyrue?
KakoB ¢uznueckuii cmbici moayist FOura?
Yemy paBeH MOMEHT UHEPIIH CTEPKHSI (BBIBECTU (HOPMYITY).
CdopmynupoBats 3ak0oH ['yka 1151 OCHOBHBIX BUJIOB JIeOpMaIIUH.
Huarpamma pactspkeHus. OCHOBHbIE MEXaHUUECKUE CBOMCTBA TBEPOTO TeNa.

OIMPEAEJIEHUE MOMEHTA MHEPLI MAXOBOT'O KOJIECA U CUJIbI TPEHNA B

OIIOPE

OT 4ero 3aBUCUT MOMEHT MHEPLINH BPALAOIIEHCs CUCTEMBI?

1)

2)
3)
4)

1)

3)
4)
5)

1)
2)
3)
4)

5)

6)

BriBectn dopmyny asis pacdera MOMEHTA MHEPIIMHM OJHOPOIHOTO JIMCKA OTHOCHUTEIHHO
OCH, TICPIICHIUKYISIPHON K TUIOCKOCTH JTMCKA U MPOXOIAIIEH Yepes ero meHTp.

BriBox pacueTHOU HOPMYITBI.

Cuna tpenus. TpeHue mokos, CKOJIbKEHUS U KaueHUSI.

Kunernueckas sHeprus Bpalaronierocs Tesa.

OINPEAEJIEHUE MOMEHTA MHEPLIMU TEJIA METOJIOM KPYTUJIbHBIX
KOJIEBAHUI
HanucaTth 0CHOBHOI 3aKOH JUHAMHKY BPALATEIbHOTO JBUXKECHHUSL.
CdopmynupoBaTh U HaNKCaTh, YTO TAKOE MOMEHT MHEPLIUH, MOMEHT CHJIBI.
Yto Ha3bIBaETCA MOJYJIEM KpydeHUA?
Teopema IlITeitHepa, BBIBO (DOPMYIIHIL.
Uemy paBeH MOMEHT HHEpPUUH CTEPKHS OTHOCHTEIHHO OCH, MEepPHEHAUKYISIPHOMN
CTEPKHIO, TPOXOAIIEH Yepe3 LEeHTp TshKecTu? Uepe3 KoHel| cTepxkHs?

OITPEJIEJIEHUE KOOOOUINEHTA XXECTKOCTU ITPYXKWHbBI
CTATUYECKUM U TUHAMNWYECKNM METOJIAMU
Kakoii Bu1 uMeeT ypaBHEHUE JIBUKEHUS IIPU TaApMOHUYECKOM KoJIeOaHuu?
Kakue xosiebanus cucteMbl Ha3bIBatOTCS COOCTBEHHBIMU U KAKU€ BBIHYXAEHHBIMU ?
CKopoCTb U yCKOpEHHUE Kosie0aTeabHONH CUCTEMBI.
YemMy paBHa [0JIHAs SHEPIUsl KOJIeOaTeIbHON CUCTEMBbI?
BbruucnuTe 1Mo MOMyYeHHBIM JaHHBIM H3MepeHHil ¢a3y ot coOCTBEHHBIX KoJIeOaHUM
IPYKMHHOTO MasiTHUKA U CMELIEHUE Ipy3a X uepe3 3 ¢ OT Hayajia OTCueTa BPEMEHU.
Yro Takoe pezoHaHC?

OITPEAEJIEHHUE CKOPOCTHU 3BYKA B BO3/IYXE METOZAOM CTOA4YNX BOJIH
1) UTo Ha3BIBAIOT MEXaHUYECKOW BOJTHOMN?
2) Ilomyuute ypaBHEHHE CTOSUYEH BOJIHBL
3) Yro Ha3biBaeTcs 3ByKoM? YibTpazBykom?
4) llepeuncnure XapakKTEpPUCTUKU 3ByKa
5) PesepOeparus
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OIMPEAEJIEHUE KOSODOUIIMEHTA BA3KOCTU XXKUAKOCTU METOJJOM CTOKCA
1) ®opmyna HproTOHa 11 BSI3KOCTH.
2) Koaddumuent Bs3kocTi. Pu3ndecKuii cMbICT KO GUITUEHTA BIA3KOCTH.
3) Eaunuiel usmepeHus BI3KOCTH.
4) Meron Crokca. BeiBog pacuetHoi GpopmyIib.
5) Meronpb! onpenenenust K03 ULHEeHTa BI3KOCTH.

OIMPEAEJIEHUE TEPMHUYECKOI'O KOO®DPUIINMEHTA JABJIEHWA BO3Y XA TTPU
oMo BO3AYIIHOI'O TEPMOMETPA

1) Kako#i ra3 Ha3bIBaeTCs UI€aTbHBIM?

2) N3omnporueccsl, uX ypaBHEHUS U TpaQUKU.

3) Yro Ha3bIBaETCSA TEPMUUYECKUM KOIPPUIIMEHTOM JIaBIEHUS, KAKOB €ro PU3NYeCcKHil cMbIci?
4) KaxoB npuHIun paboTel MaHOMeTpa?

5) KakoB MOIeKyIsIpHO-KMHETUUECKUIM CMBICT JaBJICHUSI M a0COTFOTHOM TeMIepaTypbl?

OINPEAEJIEHUE M3MEHEHUMA SHTPOITNU CUCTEMbI
1) OO6patumble U HEOOpATUMBIE TPOLIECCHI.
2) IlepBoe u BTOpOE HavYasia TEPMOTMHAMUKH.
3) DHrpomnwus, ee U3MECHECHHE.
4) Huxnmmuaeckue npouecchl. [{ukm Kapno.
5) Tlousarue "temnoBoit cmepTu" BeeneHHOM.

OINPEAEJIEHUE BJIAXKHOCTHU BO3AYXA
1) Yro Ha3pIiBaeTcst aOCOMIOTHOM, OTHOCUTEIIBHON BIIAYKHOCTHIO?
2) Kak ycTpoeH BolOCSHON TUTpoMeTp?
3) Uro Takoe ToYKa pOCHI, KAKUM CITIOCOOOM €€ OTPEICITUTh?
4) KakuMm sBisieTCsl BOASHOM Mmap, HaXOISAITUICS BBIIIE TOYKHA POCHI, HUKE TOYKUA POCHI?
5) Korma oTHOcuTenbHas BIaXHOCTh paBHa Hymo? Kak omnpeaenuTs OTHOCHUTEIBHYIO
BIIQYKHOCTB, 3HasI TOUKY POCHI?

OINPEAEJIEHUE KOSODOUIIMEHTA ITOBEPXHOCTHOI'O
HATSOKEHU S XXUJIKOCTEN METOJIOM OTPBIBA
1) Yrto Takoe MOJIEKY/ISIPHOE JIaBJICHHUE B )KUJIKOCTH?
2) Ilo xakoMy HampaBJICHUIO ACUCTBYET CHJIa IOBEPXHOCTHOTO HATSKEHUS?
3) Uto Ttakoe KO3(QQHUIMEHT MOBEPXHOCTHOTO HATshKeHUA? Du3ndeckuil cMbich 6. B kakux
€IMHULIaX OH U3MepsieTcs?
4) Ot uero 3aBUCUT KOAPDUIIUEHT MOBEPXHOCTHOTO HATSHKEHUs (0)? MeToibl onpeieeHus
MMOBEPXHOCTHOTO HaTsbKeHUs. [l0BepXHOCTHO-aKTUBHBIE BEIIECTBA.
5) Kanumnspuele siBieHus. SIBIeHue CMauyuBaHus.

OIIPEJEJIEHME KODOOUITUEHTA JIMHEMHOI'O
PACIIMPEHMA TBEP/IBIX TEJI
1) Yro HazpiBaeTcst KO3(D(PUIIMEHTOM JTUHEHHOTO (0O0BEMHOI0) pacIupeHus?
2) M3o06pasute rpaguueckd 3aBUCUMOCTb MOTEHIMANBHOM 3HEPrUM B3aUMOJCHCTBUSA IBYX
YaCTHUI] OT PACCTOSTHUS MEXTy HUMH.
3) IIpoananuzupyiite GU3NUECKYIO IPUUNHY TEIJIOBOTO PACIIUPEHUS TBEPABIX Tell.
4) B uem BbIpakaeTcsi aHU3OTPONHUS (UBUYECKUX CBONCTB TBEPAbIX Tel, KAaKOBBI €€
MIPUYHHBI?
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5) KakoB nopsiok Benu4anHbI K03 pUinenTa TMHEWHHOTO paCcIIUPEHUs] TBEPIBIX TEI?

OITIPEJEJIEHME IJIOTHOCTMH XXUJIKOCTEN Y KOHLIEHTPALIMU PACTBOPA C
[HoMoub1O IMMKHOMETPA

1) Yrto Ha3bIBAIOT MIOTHOCTHIO BEIlECTBA?

2) Ilouemy MeTKa Ha TUKHOMETPE HAHOCUTCS HA Y3KOM TOpJIbIILIKE?

3) Iouemy 00OBEM KHUIKOCTH B TUKHOMETPE Y3HAIOT Yepe3 Maccy BOJIbL, a He OepyT 00beMm,
yKa3aHHBI Ha MUKHOMETpe?

4) Konuentpauus. PactBopsl (0JHOHOPMAaJIbHBIN, OJTHOMOJISIPHBIIN).

5) IloBepXHOCTHO-aKTUBHBIE BEILIECTBA.

OITPEJAEJIEHME OTHOLUEHUA TEIIJIOEMKOCTU ITPU ITOCTOSHHOM JABJIEHUUA K
TEIIJIOEMKOCTH ITP1 ITOCTOAHHOM OB BEME METO/IOM KJIEMAHA-/IE30PMA
1) W3omporiecchl 1 UX ypaBHEHHUSL.
2) IlepBblii PUHLIKIT TEPMOJAUHAMUKH
3) Kaxkue npoueccsl Ha3bIBaIOTCS 0OPATUMBIMHU, HEOOPATUMBIMU ?
4) TenmoeMmKoCTb Tena. Y AeIbHAs TEIIOEMKOCTb. Y I€TIbHAs U MOJISIpHAs TEIUIOEMKOCTH.

5) Kako# Bu mporiecca COOTBETCTBYET KaXkKIOMY JTaIly OMbITa?

OITPEJIEJIEHUE VJIEJIbHOM TEILJIOTHI ITEPEXO/IA BO/IbI B IIAP [TPU
TEMIIEPATYPE KUITEHU A
1) Hcnapenue u KOHJIEHCAIHSI.
2) PaBHOBecHe )XUAKOCTH M HACBIIIIEHHOTO Tapa.
3) Kpurtuueckoe cocTossHIE
4) IlepechIleHHBIN AP U TIEpEeTpeTast JKUIAKOCTh.
5) Kumnenwue. 3aBUCUMOCTh TEMIIEPATyphl KATICHHS OT JaBJICHUSI.

OIIPE/IEJIEHUE MOJISIPHOM MACCHI BO3IYXA
1) CkoJIbKO mapaMeTpoB XapaKTepU3yeT COCTOSTHUE JAaHHOM Macchl ra3a?
2) VYuuBepcaibHas ra3oBas OCTOSIHHAS, €€ (PU3UUECKUIN CMBICIL.
3) Ywucno ABoranpo. 3akoH ABOTaapo.
4) VYpasuenue MenneneeBa—Kianeipona.
5) OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO—KHHETUYECKON TEOpUH UIeaTbHBIX ra30B.

OITPEJIEJIEHME KOD®OUIMEHTA JUHAMWYECKOM BA3KOCTHU BO3YXA
1) Uewm oOyciioBneHa BS3KOCTh T'a30B?
2) ®uzuyeckuil CMbICH BI3KOCTH. EAMHUIIBI U3MEpEHUs BA3KOCTH.
3) Kak 3aBHCHT BSI3KOCTb ra30B OT TEMIEPATYPhI?
4) Kak 3aBUCHUT cpeaHsisl UTMHA CBOOOTHOTO MpoOera MoJIeKyll ra3a oT TeMIiepaTypbi?
5) Uewm o0bscHsSETCSA 3aBUCUMOCTb 3PPEKTUBHOTO AUAMETPa MOJIEKYJI ra3a OT TeMIEepaTyphl?

NCCIEAOBAHUE 3JIEKTPOCTATUYECKOI'O ITOJIA METOAOM
DJIEKTPOCTATUYECKOI BAHHBI
1) 3akon Kynona. BzaumoeiicTBue 3apsiios.
2) I'paduueckoe uzobpaxenue noneid. HampspxkeHHOCTH anekTpoctatndeckoro mois. [lome
TOYEYHOTO 3apsia.
3) Tlorennman. Pa3HOCTh MOTEHIMATOB. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.
4) CBs3b HAIPSDKEHHOCTH MOJISI C IOTEHIIAATIOM.
5) Hupkynsuust BEKTOpa HAIPSHKEHHOCTH AJIEKTPOCTATUYECKOTO MO,
6) Jloxaxute ciaenyromue NOHATHUS:
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a) ABC SKBUIMOTCHIHUAJIBHBIC JIMHUU 3JICKTPOCTATUYCCKOIO IOJIA C pa3JIMYHbIMH 3HAYCHUAMU

MOTCHIMAJIa HEC IICPCCCKAOTCA
6) CHJIOBBIC JIMHUHW BCCrAa NEPnCHANKYIAPHBI S9KBUITOTCHIWAJIBHBIM ITOBCPXHOCTAM.

OITPEJIEJIEHUE UUCIIA ®APALES U 3APAA DJIEKTPOHA
1) IlpoBoaHMKHM BTOPOrO poja (JIEKTPOIUThI). MeXaHu3M MPOBOIUMOCTH
2) BIEKTPOJUTOB. DJIEKTPOJUTHUECKAS TUCCOLMALINS.
3) Dunexrponus. ChopmynupoBarh U 10Ka3aTh 3akoHbl Dapanes ais 2JIeKTpou3a.
4) ®uzunueckuil cMmbica yncia Papajes U MEKTPOXUMUYECKOr0 IKBUBAJIEH Ta BEILIECTBA.
5) Hamumure u 00BACHUTE peaKiuy, MPOTEKAIOIINE y aHOAa U KaTo/1a.

N3YUYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA
OJIEKTPOJIMTOB OT TEMIIEPATYPbBI
1) DnekTponauTHYecKas: JUCCOIHAIIHS.
2) JIBm>keHue 3apsKEHHBIX YacTHUIl B AIEKTposiuTax. [10ABH)KHOCTh HOHOB.
3) TemmnepaTypHas  3aBUCHUMOCTb  CONpPOTHBIICHHS  DJEKTPOJUTOB. TemmepaTypHbIi
KO3(DPUITMEHT COTIPOTUBIIEHUS AIEKTPOJIUTOB.
4) Tlouemy B maHHOI paboTe cxema MUTAETCS NEPEMEHHBIM TOKOM ?

N3YYEHUE MOCTA YUTCTOHA
1). Pa3zBerBiennsie nienu. [Ipasuna Kupxroda.
2). BoiBecTH yciioBue paBHOBECHS MOCTa Y UTCTOHA.
3). I[locnenoBarenbHOE M APATIEIHPHOE COSTMHEHHE TIPOBOIHUKOB.
4).IIpeumyriecTBa MOCTOBOM CXEMBI TIO CPABHEHHUIO C METOJIOM aMIlepMeTpa M BOJIbTMETPA.
5). Tlouemy Ha peoxopjie BCEra MOXKHO HAaWTH Takylo Touky "/[" , mOTEHIMal KOTOpOil paBeH
MoTeHImany B Touke E.

OIIPE/IEJIEHME FOPM30HTAJIbHOM COCTABJISIOIIEN
HAITPSDKEHHOCTU MAT'HUTHOT'O ITOJIA 3EMJIN

1) Cdopmynupyiite 3akoH bro-CaBapa-Jlamnaca. Kak onpenenuts Hanpasienne dB.
2)  WHaykuus MarHMTHOTO TOJISI IPSIMOTO U KPYTOBOTO TOKOB.
3) U3oOpasute rpaduyecku KapTUHY CHUJIOBBIX JIMHUN MarHUTHOTO TOJIA Ui MPSIMOTO U
KpYroBOTO TOKOB. DJIEMEHThI 3¢MHOI'O MarHeTU3Ma.
4)  OObsICHUTE YCTPOWMCTBO W NPHUHIMI JCHCTBUS TaHreHC-ranbBaHoMeTpa. [louemy
M3MEpEeHUs BbIr0IHee IPOBOAUTE IIpU yriie 45 rpaaycos.
5) Ilouemy criemyeT OpUEHTHPOBATH KATYIIKy TaHTE€HC-TalbBAHOMETPA BAOJb MAarHUTHOTO
MepuaraHa?

N3YYEHUE [NOJIYITPOBOAHWKOBOI'O IMOJA U ITOJIYITPOBOJJHUKOBBIX
[MTPUBOPOB
1) B uem oTiMuMe MOJIyIPOBOAHUKOB OT METAIJIOB U JUAJIEKTPUKOB MO UX IEKTPUUYECKUM
cBoOMcTBam?
2) CoOcTBeHHas ¥ MPUMeCHast POBOAUMOCTH MOIYIIPOBOTHHKOB.
3) IpuHuun neficTBUs NOJYIPOBOJAHUKOBOIO IMO0/A. P-N- IEPEXO/.
4) Tlpsimoii u o6patHbIil Tok. KoadduuneHT BoInpsMiIeHus.
5) OOBscHUTE NPUHLMIM JCHCTBUS NOIYIPOBOIHUKOBBIX BBIIPIMUTEICH.

CHATUE KPUBO HAMATHUYEHUS U TTIETJIU TUCTEPE3UCA
C [IOMOIbIO OCHHUJIJIOTPADA
1) XapakrepucTuKa MarHeTHKOB (ua-, napa- U eppoMarHeTHKH).
2) Kak 00bAcHUTH ABIECHHE THCTEPE3Nca y (peppoMarHeTUKOB.
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1)
2)
3)
4)

S)

1))
2)
3)
4)

S)

3) 3aBUCMMOCTh MAarHUTHOW MPOHMIIAEMOCTH OT HAMArHUYMBAIOIIETO TOJA  JUIS
(heppoMarHeTuKoB
4) Yrto Takoe KO3PIUTUBHASA CUJIA, OCTATOYHAsI HAMAarHUY€HHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA
METAJIJIOB OT TEMIIEPATYPbI

1) OcHOBHBIE TIOJIOKEHUS KJIACCUYECKOM AIIEKTPOHHON TEOPUU METAIIOB.
2) BriBoja 3akona Oma u 3akoHa Jlxoyss- Jlena B muddepenumaisHoi Gopme.
3) IloHsATuE 0 30HHOW TEOPUU METAIIIOB, OJIYIPOBOJHUKOB, IUIIEKTPUKOB.
4) 3aBUCHUMOCTb  CONpPOTHUBJEHUS OT TeMmeparypbl y  MeTtauioB. [lonstue o
CBEPXIIPOBOJUMOCTH.
5) UYro Ha3pIBaeTcs TeMIepaTypHbIM KO3(h(PUIIMEHTOM CONPOTUBIICHUS U €r0 pa3MEepHOCTH?

UCCJEJIOBAHUE 3ABUCUMOCTH ITOJIE3HOM MOIIIHOCTHU U KII/{
AKKYMVIJISATOPA OT EI'O HAT'PY3KHU
Urto nazwiBaetrcs DJIC u kak MoxkHo n3meputh IJIC uctounuka?
Kaxue cumbl Ha3bIBalOTCS CTOPOHHUME?
Hate onpenenenus KIIJ[ akkymynsaTopa, OJIHON U MOJIE3HON MOIITHOCTH.
[Tomyunts 3aBucumoct KIIJI, mosHOW W TOJIE3HOM MONIHOCTH OT CHJIBI TOKa B
aHATTMTHYIECKOH dopme.
KopoTkoe 3aMbIkanue.

N3MEPEHUE KOOODOUIIMEHTA CAMOUHAYKIMW, EMKOCTU 1 TTPOBEPKA
3AKOHA OMA JJJIA ITEPEMEHHOI'O TOKA
1) Kakoe ¢usndeckoe sIBICHHUE JIGKUT B OCHOBE MOJTyUEHHUs IEPEMEHHOTO TOKa?
2) PaboTa 1 MOIITHOCTH IEPEMEHHOTO TOKa?
3) Ilpupona BOSHUKHOBEHHS HHIYKTUBHOTO M EMKOCTHOT'O COTIPOTHBIICHUSI.
4) Hammcarp 3akoH OMa [j1s1 IEPEMEHHOTO TOKA.
5) T'eHepaTopbl mEPEMEHHOTO TOKA

MCCJEJIJOBAHUE 3AKOHOMEPHOCTEM TEPMORJIEKTPOHHOM SMUCCHU

1) DnekTpuyeckuii TOK B BaKyyMe. SIBJIeHUE TEPMOIIEKTPOHHON SMHUCCHH.

2) Ilonstue paboThl BBIXOA ANIEKTpOHA U3 MeTailia. [loBepXHOCTHASI pa3HOCTh MOTEHIIMAIOB
Y KaK OHU OIpeesIOTCs.

3) OObsicHUTE MpoIlecC BEIPHIBAHUS AJIEKTPOHOB HA IPAHULIE METAILI-BAKYyM.

4) 3akoH borycnasckoro- Jlenrmiopa

5) TloctpoiiTe M OOBSICHUTE BOJBT- AMIIEPHYIO XapaKTEPUCTHKY BAaKyyMHOTO IHOJa MpHU
Pa3IMYHBIX TEMIEpaTypax Karoaa

OHPEJIEJIEHUE T'NTABHOI'O ®OKYCHOI'O PACCTOSHIA COBUPAIOILEN 1
PACCEMBAIOUIEN JIMH3

JlaTe onpezeneHne ONTUYECKOTO LEHTpa, ONTHYECKOW 0CH, (POKaTbHOM MIIOCKOCTH, ITaBHBIX
(boxycoB.

Haueptuts x0n nyueit B nyne. [loctpoenue n3o6paxeHuit B TMH3aX.

OnTnueckas cuna JIuH3bl. Enqununna usmepenus.

IIpu xakux ycIOBUSAX cHCTeMa M3 coOuparomieil W pacceuBarolleid JuH3 OyJeT aaBaTh
JeWCTBUTENBbHOE N300paxeHne?

Kakue ObiBatoT aOeppanuu ontuyeckux cucrteM? Kak OHUM TpoOsBIAIOTCA M 4YeM
00yCIOBICHBI?
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1)

2)
3)

4)
)
1)

2)

MUKPOCKOII
KakoBbl HazHayeHMs] U NPUHLMUI ASUCTBUS Jynbl U MUKpockomna? HauepTuth Xon syuell B
3THUX NMpHOOpax.
UeM MHKPOCKOT OTJIMYAETCS OT 3PUTEILHOU TPYOhI?
Kak yBenuuuTh paspemarollyio crnocoOHOCTh JIynbl, MUKpockona? YeM orpaHuyeHa 3Ta
BEJIUYMHA?
[Touemy npu U3MEpEHUH anepPTYpPHOTO yriia HeoOxoauma GpoKycupoBKa Ha nuadparmy?
MO3KHO JI C TOMOILbIO MUKPOCKOTIa Ha0JIt0/1aTh OTJEJIbHBIE MOJIEKYJIbI?

OITPEAEJIEHUE CUJIBI CBETA ®OTOMETPOM
CeeroBoit norok. Enmnuna cseroBoro mnortoka. Cuna cBera. OCBEIIEHHOCTb. SIpKOCTb.
EnquHuisl n13MepeHust 3TUX BETUYHH.
DOTOMETPHI U UX IPUMEHEHHE.

N3YUEHUE MHTEPO®EPEHIIMN CBETA C ITOMOILBIO KOJIELL HBIOTOHA

)
2)
3)

4)
5)

6)

7)

1)
2)
3)
4)
5)
6)

B dWem cocroutr u o0OBsICHsETCSs pasznuyue B KoJibllax HplOTOHa mnpu HAOMIOJCHUU B
OTPaXKEHHOM U TIPOXOJIAIIEM CBETE?

Kako#t Bum wumeror xosbiia Hplorona npu HaOmogenunn B Oenmom cBete? [ae oHu
JIOKAITU30BaHbI?

B uwem otimune mexay WHTEPPEPEHIIMOHHBIMU TOJIOCAMHU PABHOTO HAKJIOHA M TOJIOCAMU
paBHOM TOJIIMHBI?

Kak namenurcs Buj konen HproToHa, €ciii HEMHOTO MPUIIOIHATH JIUH3Y MO TIIIACTUHKOMN ?
[Touemy Ha mepudepun UHTEPHEPEHITMOHHON KAPTUHBI KOJIbIIA PACIIOJIOKEHBI TYIIE, YeM B
LeHTpe?

MoXHO JIM TOJYYUTh Takue Koyblla HboTOHA, 4TOOBI WX MOXXHO OBUIO HaOMIOAaTh 0€3
MHKpOCcKona?

[Tonywarorcs nm kosbria HproToHa, ecnm BMecTo cepuyecKkod JHMH3BI HCIOJIH30BATh
HWIMHAPUYECKYI0? MOKHO JIM TIPY 3TOM ONIPEACIUTh JJIMHY CBETa?

N3YYEHUE I[MPUHIUIIA T'OJIOTPAOUN
CriocoOBbI MoTyYeHHsI JTa3EPHOTO U3ITYICHUSI.
Hutepdepenius cBeta (3J€KTPOMarHUTHON BOJIHBI).
Judpakuus 37eKTpOMarHUTHBIX BOJIH (CBETA).
Kak mosrygaercst rosiorpaguueckoe nzoopaxeHue?
KakuMm criocoboM BoccTaHaBIMBAIOT Tosorpaduyeckoe n3o0paxenue?
[TpumeHnenwue roorpadum.

UCCJIEJOBAHUE IU®PAKIIMN CBETA C ITIOMOIIBIO OIITUYECKON CKAMbBU

1) ChopmynupoBats npuniun [ rolireHca-dpenens.

2) Meton 30H OpeHerns.

3) O6bsicHUTh BUJ AUPPAKIUOHHON KapTUHBI OT y3KOH 1IenH U AUPPAKIIMOHHOM PEIICTKH.
4) B uem paznuune nudpakMOHHBIX U TPU3MATHYECKUX CIIEKTPOB?

NCCIIEAOBAHUE CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIVHEHUEM

KakoBbl puznueckre NpuHIUIBI pabOTHl ONTHYECKHX KBAHTOBBIX T€HEPaTOPOB?

N3 kakux OCHOBHBIX YaCTEW COCTOUT JIa3ep, MX Ha3HAUYECHUA?

KakoBbI cBOICTBA J1a3€PHOTO U3ITyUECHHUSI ?

OOmbsicHuTe N3MEHEeHne MU(PAKIMOHHON KapTHHBI IPH BPAILICHUH PEIIETOK JPYT OTHOCUTENILHO Apyra?
JIroMmuHECIIEHIIMSL, BU/IbI TIOMUHECIICHIINH.
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NCCIIEAOBAHMUE CIIEKTPOB UCITYCKAHMA U ITOI'JIOINEHW A CIIEKTPOCKOIIOM
1) Yro takoe qucnepcus ceera? HopmanbHas 1 aHOMalbHAsl JUCIIEPCUSL.
2) IlepeuncnuTh BUABI AUCIIEPCUOHHBIX CIIEKTPOB. JlaTh ONpenesieHusl CIEKTpa W3JIyYeHUsl U CHEKTpa
IIOTJIOLLEHUS BEILIECTBA.
3) B uem cocTOUT KOJIMYECTBEHHBIN U KAUECTBEHHBIN aHaIU3 BellecTBa?
4) [ly1st 9ero MpUMEHSFOTCS CIIEKTPOCKOII, CIIeKTporpad ¥ MOHOXpOMaTop?

MN3YYEHUE 3AKOHA OCBEILIEHHOCTHAU
UeM OTIIMYAIOTCS YJHEPTETUYECKUE M CBETOBBIC BEIMYMHBI B (hoTOMETpHH?
JlaTtb onpeiesnieHrs CBETOBOTO MOTOKA, CUJIbI CBETA, OCBEIIEHHOCTH, IPKOCTH, TEJIECHOTO yrJa.
CdhopMynrpoBaTh 3aKOH OCBEIIEHHOCTH.

N3YYEHUE BHEIHHET'O ®OTO2DDEKTA
1) ChopmynurpoBath 3aKOHbI BHELIHETO (GOTOIPPEKTA.
2) 3anucarth ypaBHeHUE DWHIITEHHA 151 oTodPdekTa.
3) Uro Takoe kpacHas rpanuina ¢potosrddexra?
4) Yto Takoe 3aAepKUBAIOIIHNH MMOTEHIIUAI ?
5) Uto Ha3bIBaeTcs paboTOH BBIXO/Ia SJIEKTPOHA U3 BellecTBa?
6) Uem oTnuyaroTcs MEXy coOOM BOJIbTaMIEPHbIE XapaKTEPUCTUKU (OTOIIEMEHTa, NOJydeHHbIE MPU
€ro 0OJTy4eHUH CBETOM Pa3IMYHBIX JUTHH BOJH?

5.2.Bomnpockl K IpakKTUYECKUM 3aHATUAM (KOHTposupyemblie kommeTeHun: OIIK-3)

B3aumoperictBue 3apsiioB. 3akoH Kynona.

HamnpspkeHHOCTB IeKTPOCTaTUYECKOTO OIS,

Teopema Octporpazackoro-Iaycca.

PaboTa o mepemMenieHunto 3apsiaa B 3IEKTPOCTATHICCKOM TIOJIE.

TToTenmnman. PasHoCTh MOTEHIINAJIOB.

[IpoBOAHMKY W AWDIEKTPUKH B AIEKTPOCTATUYECKOM ITOJIE.

KonneHncatopsl. DHEpPrus AJIEKTPOCTATUUECKOTO OIS

[TocrostaubIM 3nekTpudeckuid Tok. [IpaBuna Kupxroda

DIEeKTPUYECKUM TOK B ra3ax, KUAKOCTIX U IMOJYIPOBOHUKAX

SIBrieHne AaeKTpoMarHuTHOM MHAYKUMU. CamMouHaykuus. Bzaumounaykuus. UHAYKTUBHOCTh. DHEPrUst
MAardUTHOTO ITOJIS

[TepeMeHHBIH AMEKTpUYECKUI TOK. EMKOCTh M HHIYKTHBHOCTb B IIEH IIEPEMEHHOTO TOKA.
MarnuTtHoe 1noJje B BaKyyme

5.3. Bompocsl 1151 caMocToSTenbHOrO0 n3ydenus (kouTponupyeMole komnerennuu: OITK-3; OITK-4)
1. KunemaTuka IpsAMOJMHENHOIO M KPUBOJMHEHHOIO JABWXKEHUsS MaTepuasbHONM Touku. IlyTs,
IIEPEMEILEHUE, CPEOHSAS W MIHOBEHHAs CKOPOCTH, YCKOPEHHE, HOPMaJbHOE W TaHICHLNAIbHOE
YCKOPEHUSA
2. lunamuka. 3akonsl HerotoHa. Cuiibl B MexaHuke. Mimmynbc. 3akoH COXpaHEeHUs: UMITyJbCca
3. Pabora. MomHocte. KuHernyeckas M NMOTEHLMAlbHAs SHEPTUU. 3aKOH COXPAHEHUS SHEpPIuu B
MEXaHHUKE
4. Mexannueckue kosnebanus. ['apmoHnueckuil ocunmuiaTop. MasTHUKH
5. SBnenue anexkrpoMarHuTHOW MHAyKIMHM. CamomHaykuus. Bzaumounnaykius. WHIYKTUBHOCTB.
OHeprus MarHUTHOTO TOJIS.
6. UnTepdepenius ceeta
7. Crpoenue siapa. Jedexr maccel. PagnoaktuBHOCTh. [IpaBuia cMmerieHus. SlnepHble peakiyu.
Lennas peakuust
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(9]

9]

10.

11

12.
13.
14.

15

8. Atom bopa. PenTrenoBckue ayuu
9. TernoBoe U3y4YEHHUE U €ro XapakrepucTuku. 3akoH Kupxropa. @opmyna [Tnanka.

5.4. OK3AMEHAIIMOHHBIE BOITPOCHI (xonTpoaupyembie komnerenuuu: OIIK-3; OIIK-4)

Bonpocel 1o mexanvke
[Ipenmer ¢pu3uKn U ee CBA3b C APYTUMHU HayKaMH. MeToabl U3UIecKOTo UCCIIETOBAHMS: OTIBIT,
TUIIOTE3a, IKCIIEPUMEHT, TEOPHSL.
Mexannueckoe jBukeHue. OTHOCUTENBHOCTH JABMKeHMs. Cucrema otcueta. KoopaunaTHas u
BEKTOpHAasi pOPMBbI OIIMCAHUSI IBUKECHHUS.
[Iepemenienue, CKOPOCTh, YCKOPEHHE NPU PABHONIEPEMEHHOM MPSIMOJIUHENHOM JIBUKECHUH.
KunemaTtuka BpamareabHOro ABMKEHUSA. YTOJ IOBOPOTA, YIIIOBAsI CKOPOCTh M YCKOPEHUE, UX CBS3b C
JIMHEWHBIMU XapaKTEPUCTUKaMU JBUKECHUS.
Jlunamuka mMatepuanbHOi Touku. [lonarue maccesl, cuiibl. 3akoHbl HproTOHA.
[Tonarne 3amkHyTOH cucteMbl. Mmmynbc Tena. Mmmynsc cucTemMbl MarepuanbHbIX Todek. LleHTp
MacC CHCTEMBI. 3AKOH COXPAaHECHHS UMITYJIbCa.
Cuna tpenus. Koapduuuent tpenus. Tpenue nokos. Tpenue ckonpxenus. JKuakocTHoe TpeHUeE.
Hedbopmarus. Pactsokenume (cxatue) u caur. Kpydenwme. M3ru6. 3axon ['yka. Ocrarounas
nedopmarus. Jlnarpamma pactsoxenust. Moayns FOnra.
HampskeHHOCTP M MOTEHIMAan TPaBUTALMOHHOIO TII0JIA. 3aKOH BCEMHMPHOIO TArOTeHHs. Bec.
Hesecomocts. KocMuueckne ckopocTH.
DHeprus, padbota, MOITHOCTh. KO3 UIIMEeHT 1MOIe3HOTO ACHCTBUS.

. KOHCCpBaTI/IBHBIC N HEKOHCCPBATUBHBIC CHIIBIL. Kunernueckas u MMOTCHOUAJIbHAss SHCPIUuu. 3aKoH

COXPaHEHHUS SHEPTUU B MEXaHUKE.
Ynopyrue u Heynpyrue coyiapeHus mapoB.

MowmenT nnepunn TBepAoro tena. Teopema IlteitHepa.
MoMeHTbI HHEPIIUU HEKOTOPBIX TBEPABIX TEN C BHIBOJIOM (POPMYIL.

. Kunernueckast sHeprus Bpaienus. Pabora, coBepiiaemast npu BpaleHUH Tela.
16.
17.
18.

MowmeHT cuibl. OCHOBHOE YpaBHEHHUE TUHAMUKHU BPalIaTeIbHOTO JIBHYKCHHUS.
MoMeHT uMItyiibca. 3aKOH COXpaHEeHUSI MOMEHTA UMITYJIbCA.
CaolicTBa XHAKOCTEH W Ta30B. I'mapocrarnueckoe namieHue. 3akoH Ilackans. 3akoH Apxumena.

VcnoBus nyiaBaHus TEII.

19.
20.

21

26.

27.

[Tonsarue nneanbHOM xunkocty. JImaum Toka. TpyOka Toka. YpaBHEHHE HEPAa3PHIBHOCTH.
CranmoHapHO€e TeYeHHE UJICAIbHOM KUIKOCTH. Y paBHEeHUs bepHyn u clieCTBUS U3 HETO.

. BsaskocTh. PexxnMbl Teuenns ;xuakoctu. Yucino PertHombaca.
22.
23.
24.
25.

Onpenenenne Baskocty MeronoM Crokca u [lyaseins.

JIBMKEHME TEN B JKUAKOCTAX U rasax.

Heunepunaneuelie cuctemsl orcyeTa. CHIIbl HHEPLIUH.

MexaHnuueckue Koie0aHHs M HX XapaKTepUCTHKH. YPaBHEHHS CBOOOJHBIX TI'apMOHHUYECKUX
KoJIe0aHUH.

I"apmonunueckuit ocrpuiarop. [IpykuHHBIN, ¢u3nueckuil 1 MaTeMaTH4ecKuil MasTHUKH. [lepuos
UX KoJeOaHUH.

Bonnsl. Pacnpoctpanenue BonH B ynpyrod cpene. IlpuHmun cyneprnos3unuid. 3BYKOBBIE BOJIHBI.
D¢ dext Jlomnepa B akycTHKe.

Bonpocsl o MosiekynspHoi GU3UKE U TePMOJIMHAMUKE
1. OCHOBHBIE NOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOpUH CTpOeHMs BemiecTBa. KoamuecTBo
BEILECTBA, MOJISIPHAsl Macca, OCTOsIHHAs: ABOTaJpo, Macca OJJHOM YaCTHILIBI.
2. Wneansusiii ra3z. OcHoBHoe ypaBHeHne MKT naeansHOro rasa.
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PO NN kW

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21

Tennosoe paBHOBecue. [loHsATHE TEPMOIMHAMUYECKON TEMIIEPATYPBI.

VYpaBHEHHE COCTOSHUSA UACAIBHOIO rasa. Msomnpoueccsl.

Bapomerpuueckas popmyna. Pactipenenenne bombimana.

3akoH MakcBeiia 0 pacrpeaeaeHu MOJIEKYJ UI€aIbHOTO Ta3a M0 CKOPOCTSIM.

SIBiieHMs nepeHoca. YpaBHEHUs IIEPEHOCA.

Bsskocts. YpaBuenue Hrpiorona. Koadduument Bs3kocTH. MeTonpl ompeneneHus BSI3KOCTH
(metonpl Crokca u [lya3zeiins).

Buyrpennsis sueprus u cnocoOsl ee n3meHeHus. [lepBoe Hauaao TepMoAMHAMUKH.

TermoeMkocTh Ta30B. YpaBHeHue Mailiepa.

[IpumeHeHne nepBoro Havajga TEPMOJMHAMUKH K U30MPOLIECCaM.

Anmabatudeckuii mporiece. Ypapaenue [lyaccona. Pabora mpu aguadaTudaeckom mporecce.
DHTpOIHUSA U €€ CBS3b C TEPMOIMHAMUYECKONW BEPOATHOCTHIO (COOTHOIIEHNE bosibliMaHa).

Bropoe Havano TepMOAMHAMUKH.

Termossie aeurarenu. [ukn Kapno. KII/] TermoBoi MalmHsI.

Peanbhble ra3pl. YpaBHenue Ban-aep-Baanbca.

N3otepmbl Ban-nep-Baansca. Kputndeckoe cOCTOSTHUE U €r0 TapaMeTpBl.

BHyTpeHHss dHEprus peaJbHOro rasa.

CaolictBa xuakoctel. [loBepxHocTHOe HaTshkeHue. KamwuisipHeie siBiieHHA. JaBiaeHue mnon
M30THYTOW MOBEPXHOCTHIO )KUAKOCTH. CMadMBaHUE.

TBepabie Tena. MOHO- M TOJIMKPUCTAIIIBL. THIIBI KPUCTATUIMYECKUX TBEPIBIX TEI.

. Jle@exTsl B KpucTaniax.
22.

@da3oBbI€ MEPEXOJIBI MEXIY arperaTHbIMU cOoCTOosTHUAMU BenlectBa. dazoBbie mepexoanl [ u 11
pona. lmarpamma cocrostausi. TpoitHast TOUKa.

Bomnpock! 1o 31eKTpoOMarieTu3My

1.
2.
3.

10.

11

16.
17.

DIIEKTPUYECKUI 3apsii K €r0 JUCKPETHOCTh. 3aKOH COXPAHEHUsI JIEKTPUUYECKOTO 3apsa.
DnekTpuyeckoe noJie. Bzanmoaeiicteue 3apsanoB. 3akoH KynoHa.

Hanpsoxkennocts anektpudeckoro mnotis. [lpunnun cynepnosunuii. Ilone TodedyHoro 3apsna u
JTUTIOJIS.

Teopema I'aycca i 37€KTpOCTaTHUECKOIO IMOJIA B BaKyyMe U ee ImpuMeHeHue. I'paduueckoe
M300pakeHue IEKTPOCTATHIECKOTO MOJIS.

PaGora mo mnepemelnieHuto 3apsAna B 3JeKTpocTathuyeckoMm moisie. IloTeHuuman u pa3HOCTH
noteHuuanoB. [ToTeHnMan ToyeuHoro 3apsaa.

CBs13b HAPSDKEHHOCTH U MOTEHIMANA AIEKTPOCTATUYECKOTO MOJIsl. DKBUIMIOTEHIIUATIbHbIC JIMHUN U
MTOBEPXHOCTH.

Tunel quanektpukos. [lonsipuzanust TUAIEKTPUKOB B AIEKTPOCTATUYECKOM I0JI€. DIEKTPUUYECKOE
cmemenue. Teopema ["aycca 1uist 371€KTPOCTATHUECKOTO TOJIS B JUDIIEKTPUKE.
CerHeTosneKTpUYecTBO U MbE303JEKTPUUECTBO. JluWaneKkTpudeckass BOCIPUUMYHMBOCTH U
MIPOHUIIAEMOCThH BEIIECTBA.

[IpoBOJHUK BO BHEIIHEM AIIEKTPUYECKOM TOJIe. SIBICHHE ANEKTPOCTATUYECKON UHYKIIUH.
OnekrpoeMkocTb. Konaencaropsl. CoeqMHEHUST KOHIEHCATOPOB.

. DHEPrHUs MEKTPOCTATHUECKOTO 0. [[IOTHOCTH SHEprum.
12.
13.
14.
15.

Onexrpuueckuii Tok. Cuia ¥ INIOTHOCTh TOKA.

Croponnue cunsl. /1C u Hanpsoxenue. IcTouHMKN TOKa.

3akonbl Oma u Jlxoyns-Jlenna B unTerpanbHoit u auddepennuansaoil popmax.

ConpoTuBieHre NpoBOJHUKOB. [lapannenbHoe U MOCIEI0BATENBHOE COEAUHEHNS. 3aBUCUMOCTD
COINPOTHBIIEHUS IIPOBOJHUKOB OT TeMIleparypbl. CBEPXIPOBOAUMOCTD.

3axoH Oma U1 HEOJTHOPOJAHOTO y4yacTKa LIETH.

PasperBnennsie nenu. [IpaBuna Kupxroga. Peoxopansiit MocT YuHCTOHA.
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18.

19.

20.

21

37.
38.
39.
40.

OnemMeHTapHas KilaccM4ecKas AJIEKTpOHHash TEOpUsi METauloB. BBIBOJ OCHOBHBIX 3aKOHOB
NIEKTPUYECKOTO TOKa B KJIACCUYECKOM TEOPUU DJIEKTPOIPOBOJHOCTH METAJIOB. 3aKOH
Bunemana-®panna.

DOMHCCUOHHBIE sIBICHHS. PaboTa BBIX0/1a 3JEKTPOHOB U3 MeTaiuia. TepMOl3IeKTPOHHAST IMUCCHSL.
3akoH borycnasckoro-JIsHrmropa.

ONeKTpOIUThl. DJeKTponuTUdeckass auccouuanus. IIpoBOAMMOCTb 3JEKTPOIMTOB. 3aKOH
@apanes U1 JIIEKTPOIU3A.

. [lonynpoBonnuku. CoOCTBEHHAs U MPUMECHAs: TPOBOAUMMOCTH MOJIYIIPOBOAHHUKOB.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

KoHTakT qByX MOJIynpOBOJHUKOB p U n-TUna. [101ynpoBOoAHUKOBBIE TUO.

MarauTHo€ noJje U ero XapakTepUCTUKH.

3axoH buo-Caapa-Jlannaca. MarHutHoe 1oJie IpsMOro ¥ KpyroBoro TOKOB.

B3aumoneiicTBue napanienbHbIX TOKOB. 3aKkOH AMmrIiepa.

JleiicTBre MarHUTHOTO NOJISL Ha ABMXKYIuics 3apsa. Cuna JlopeHua.

JIBuKeHMe 3apsyKEHHBIX YAaCTHUI] B MATHUTHOM TIOJI€. Y CKOPUTENH 3apsKEHHBIX YaCTHLL.

Teopema o UPKYISLMKY BEKTOpAa MarHUTHOM MHAYKIIMU. MarHUTHBIE M0JISI COJIEHOM 1A M TOPOUA.
[ToTok BekTOpa MarHUTHOM MHAYKIMHU. Teopema ['aycca 11 MarHUTHOTO MOJISL B BAKYYME.
SBnenue snekTpoMarHuTHOM MHAYKIMH. 3akoH Dapanes. [IpaBuio Jlenma.

WNnnykrusHocts. Camonnnykius. Bzaumounnaykuus. Tpancopmarop.

Toxu npu 3aMbIKaHUM U Pa3MbIKaHUU LIETTH. DKCTPATOKH.

DHeprus MarHUTHOTO TOJIS.

Marnetuku. Bektrop HaMarHM4eHHOCTH. MarHUTHOE 10JIE B BEIIECTBE.

una- n napamaraetuku. @eppomarseTuku 1 ux corictsa. [lerns rucrepesuca. Touka Kropu.
Konebatenpubiii  koHTYp. uddepeHnuanbabie ypaBHEHHS CBOOOJHBIX TapMOHHYECKHX
KoJiebanuit B kKoHType. Popmymna TomcoHa.

3aryxaromiue KojieOaHusi B KOHType. BoIHyXIeHHBIC KOJIeOaHus. DIEKTPUUCCKUN PE30HAHC.
ITepemennsbiii TOK. 3akoH OMa ¢ aKTUBHBIM U PEAKTUBHBIM COMPOTUBIICHUEM.

MoniHOCTh B IIENU NEPEMEHHOTO TOKA. J[eliCTBYIOIINE 3HAUEHHSI CHJIBI TOKA U HAIPSDKECHHUSL.
VYpaBHeHuss MakcBesia 1151 SJIEKTPOMAarHUTHOTO TIOJIsl B MHTETpaibHOM popme

Borpockl 1o onrtuke

1. PazBurtue B3MIs10B Ha npupoay ceeta. CkopocTh cBeTa. OCHOBHBIE 3aKOHBI T€OMETPHUUECKOM
OTNTHUKH.

2. Jlunzel. ®opmyina TOHKOW JUH3EIL. [locTpoeHne n300pakeHni B TOHKUX JIMH3aX.

3. OcHoBHbIE (OTOMETPUUECKIE BEIMYMHBI U UX €AUHULIBIL.

4. KorepeHTHOCTh U1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. METO/bI MONY4YE€HHUS KOTePEeHTHBIX
BOJIH.

5. HWnrepdepenuus. YcnoBus MakCUMyMa U MUHUMYMa HHTEP()EPEHITMOHHON KapTUHBI.

6. Pacuer unTepdhepeHIIMOHHON KAPTUHBI OT JBYX KOT€PEHTHBIX HCTOUHUKOB CBETA.

7

8

WnTepdepeniiys B TOHKUX MJIeHKaX. [1010Chl paBHOTO HAKJIOHA U PABHOM TOJIILIUHBI.
[IpumeneHue naTephepeHIM CBEeTA.

9. Hudpakuus ceeta. [Ipunnun [roiirenca-dpenens. Meron 300 Openernsi.

10. Audpaxus Openernst Ha KpYTJIoM OTBEPCTUU U JIUCKE.

11. Iudpaxuus Opaynrodepa Ha ogHoU menu. Jnudpakuus Ha TUPPaKIIUOHHOMN peleTKe.

12. ludpakiust peHTreHOBCKUX Jyded Ha Kpuctamiauueckoil pemerke. Popmyna Bynbga-
bporros.

13. IIpunuun rosorpaduu.

14. EcrecTBEeHHBIN U MOJIApU30BaHHbIN cBET. CTeneHs nossipuzanuu. Buasl nonaspusanuy. 3akoH
Mantoca.

15. Ionspu3zanus cBera MpU OTPaKEHUU U MPEIOMIIEHUH HA TPaHUILIE IBYX JUIEKTPUKOB. 3aKOH
bprocrepa.
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16. SIBnenune ABOMHOTO JydenpenomieHus. FICKycCTBeHHOE ABOWHOE JydenpenomieHue. DPpPext
Keppa.

17. OnTuuecky akTUBHBIE BelllecTBa. Bpalenue miockocTu nossipuzaunu. Caxapumerpusi.

18. Iucniepcus ceta. HopmanpHas 1 aHOMaJIbHAs IUCTIEPCHH. DJICKTPOHHAS TEOPUS AUCTICPCUH.

19. [lornomnienue u paccesHue ceeta. 3akoH byrepa. Bubl ciekTpos.

20. TerutoBO€ M3TyUEHHE U €T0 XapaKTepucTHKH. 3akoH Kupxroda.

21. 3akonsl Credana-bonbpiimana u 3akoH cMmenieHns Buna.

22. ®opmyna Panes-/xuHca u 3akoH u3iyuyeHus Buna.

23. KBanroBas Teopus usinydeHus csera. opmyina [1nanka.

24. ®otorddekt. 3akoHbI BHEMHETO PoTOdPdeKTa. YpaBHEHHE DUHIITEHHA.

25. aBnenue cBera. Macca u uMnyinsc poToHa.

26. O¢pdexr Komnrona.

Bompocel 1o aToMHO U siiepHO# Gusnke
1. Omnsitel Pezepdopra. SAnepHas Mmoaens aToma.
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. CreKkTp aroMa BOJA0poia.
[Toctynartel bopa. OnbiTel @panka u ['epua.
DneMeHTapHas 00pOBCKasi TEOpHUsS aToMa BOJAOPOIa.
I'unotese ne-bpoiinsa. BomHoBbie cBoiicTBa BemiecTBa. COOTHOLIEHUE HEOTIPEIETIEHHOCTEM.
BonnoBas pynkmus u e€ cratuctudeckuii cmbicit. YpapHenue [peaunrepa.
ATOM BOJIOpPO/Ia B KBAHTOBOM MEXAHHKE.
Is-coctosiHMe dnekTpoHa B arome Bojgopoja. CnuH snektpoHa. I[lpmHnmn Ilaynnm.
PacnpeneneHHe AJIEKTPOHOB B aTOME I10 COCTOSIHUSIM.
9. Ilepumoamyeckas cucrema 3j1eMeHTOB MeH ieneeBa.
10. PEeHTT€HOBCKHE CIIEKTPHI.
11. XuMuueckue cBsA3M B MOJIEKyIaX. MOJIEKyJISIpHbIE CIIEKTPBI.
12. CnoHTaHHOE W BBIHYXKJICHHOE M3nydeHusd. JIazeprl. CBOMCTBA J1a3€pHOTO M3IIy4EHUS
13. CocTaB simpa aroma. SnepHbie CUITBI U UX CBOMCTBA. JleeKT Macchl M SHEPTHUs CBA3H sIEP.
14. PagmoakTMBHOE HW3JIy4€HHWE W €ro BHUJbI. 3aKOH paguoOakTUBHOro pacmnazga. IIpaBumia
CMELIEHUS.
15. SAnepubie peakuuu. [lennas peakuus nenenud. Mcnonb3oBaHue siA€pHON SHEPIUU.
16. MeTopl HaOMIOICHUS ¥ PErHCTPAIK 3JI€MEHTAPHBIX YACTHII.
17. Knaccel aieMEHTapHbBIX YaCTHUIl U BUbI B3aUMOACHCTBUSI.
18. KocMuueckoe nzinydeHue

N AW

6. MeToanueckue MaTepuaJibl, onpeaeasolye Npoueaypbl OLleHUBAHUS 3HAHNIA,
YMeHUii, HABBIKOB U ONbITA IeATEJIbHOCTH

Makcumanbaas cymma (100 GayuioB), HaOMpaemasi CTYIECHTOM IO JMCIUILIMHE BKJIFOYACT IBE
COCTaBJISFOIIUE:

— nepeasi cocmaegisAwas — OICHKa PETyIsIPHOCTH, CBOCBPEMEHHOCTH U Ka4eCTBA BBITIOJHEHUS
CTYACHTOM y4eOHOW paboThl MO0 M3YyYCHHWIO AMCLUUILIMHBI B TEYCHHE MEpPHOJa M3YyYCHHs JUCHUTUTMHBI
(cemecTpa, MM HECKOJBKUX ceMecTpoB) (cymMma — He Oonee 70 GamnoB). bammbel, xapakrepusyroiine
yCIIEBAEMOCTh CTyJEHTa MO AUCHUIUIMHE, HAOMpalOTCsd UM B TEUEHHE BCEro mepuoia OoOydeHHs 3a
W3YYEHHE OTACTIbHBIX TEM U BBIMOJIHEHHE OT/ICIbHBIX BUJIOB padoOT.

— emopas cocmasnAwas — OIEHKAa 3HAHUW CTyJEHTa MO pe3ylbTaTaM IPOMEXYTOUYHOM
artecranuu (He 6onee 30 —6ansoB).

Lenvro npomesicymounplx ammecmayuil o TUCUUTUTMHE SIBJISETCS OI[EHKAa KAYeCTBAa OCBOCHHUS
JTUCIUILTAHBI 00yJatoUMUCS.
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Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOE COJAEPKAHUE Kypca OCBOCHO
MOJIHOCTBIO, 0e3 po0esioB, He0OXOAUMBIE MTPAKTUYECKHUE HABBIKA PA0OTHI C OCBOCHHBIM MaTepHAIOM
copmupoBansl. Bee mpegycMoTpeHHBIE TPOrpaMMOoii 00ydeHus: yueOHbIe 3a/1aHUs BHITIOJTHEHBI,
Ka4eCTBO MX BBITIOJHEHUS OLIEHEHO YMCIIOM 0ajlIoB, OJM3KUM K MakcuManbHOMY. Ha sk3ameHe cTyaeHT
JEMOHCTPHUPYET TIyOOKHE 3HAHUS MPEyCMOTPEHHOTO MPOrpaMMOii MaTepuaia, yMeeT YeTKO,
JAKOHWYHO ¥ JIOTHYECKH TOCIIE0BATEIbHO OTBEYATh Ha IMOCTABJICHHBIE BOTIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6ann06 — TeoOpeTUUECKOE COIEPKAHUE Kypca OCBOCHO,
HE00X0IMMBbIE IPAKTUYECKHE HABBIKA PaOOTHI C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YIeOHbIE 3a1aHUS
coJiepKaT He3HaunTeNbHbIe ONMOKU. Ha sK3aMeHe CTyIeHT IEMOHCTPHPYET TBEPIOE 3HAHHSI OCHOBHOTO
(TIporpaMMHOT0) MaTepuana, yMeeT 4YeTKO, IPaMOTHO, 0e3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh Ha
MIOCTaBJICHHBIE BOTIPOCHI.

Ouyenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeopeTUUECKOe COACpKaHUE Kypca
OCBOEHO HE TMOJHOCTHIO, HEOOXOJWMBIE MPAKTUYECKHE HABBIKM pPabOTHI CPOPMHPOBAHBI YACTHUYHO,
BBITNIOJIHEHHBIE Y4eOHble 3aJaHus cojepxkar rpyobie ommOku. Ha sk3ameHe CTyAEHT AEMOHCTpUpYET
3HaHUE TOJBKO OCHOBHOTO MaTepuaya, OTBETHI COJIEPKAT HETOYHOCTH, CIa00 apryMEHTHpPOBAHBI,
HapyIlIeHa MOCIIeA0BATEIFHOCTh H3JI0KEHUS MaTepraa

Ouyenka «Heyoosenemeopumenvno» — om 36 0o 60 6an106 — TEOPETUUECKOE COJIEPKAHUE Kypca
HE OCBOEHO, HEOOXOIUMBIE MPAKTUUYECKHE HABBIKUM pabOThl HE CPOPMUPOBAHBI, BHINOJIHEHHbIE YueOHbIE
3aJJaHus COJIepIKAT rpyOble OMHMOKH, TOTOJTHUTENbHAS CAMOCTOATENbHAsI padoTa Hall MaTepHaIoM Kypca
HE TPHUBENET K CYIIECTBEHHOMY TIOBBIIICHUIO KauyecTBa BBIMOJHEHHs y4eOHBIX 3amaHuii. Ha sk3amene
CTYICHT JEMOHCTPHpYeT HE3HAHWE 3HAYMTEIHHON YacTH MPOTPaMMHOTO MaTepualia, CYIIECTBCHHBIC
OmMOKH B OTBETAaX Ha BOIPOCH, HEYMEHHWE OPHEHTHUPOBATHCS B MaTepHalle, HE3HaHWE OCHOBHBIX
TTOHATHH JTUCITUTUTAHBI.

TumnoBele 3amanus, O00ECIECYMNBAIOIINE OIIK-3, OIIK-4

MpeACTaBICHBI B TaOIUIIE 7

(dbopMupoBaHHE  KOMIETEHIIHH

Taonuya 7. Pezyniomamut 0ceoenusn yueOHou OuCyUnIunbl, nodaexcauiue nposepke

Koo u Buo ouenounozo
Pezynomamot HaumeHnosanue OcHoeéHble noKkazamenu Mmamepuana
9
00yuenusn UHOUKAMOPO8 OUeHKU obecneuusaroujue
(Komnemenuyuu) oocmuiicenus pe3yivmamoe 00yueHus popmuposanue
KomnemeHuuu KOMnemeHuuil
OIIK-3 Cnocoben OIIK-3.1. 3HaTh: METOIbI
I OrneHOYHBIE
MPUMEHSTh puMeHsIeT MATEMAaTUYCCKOI0O aHaJIn3a
MaTe€pualibl K
pacyeTrHo- TCOPETUICCKUC 1 " MOACINPOBAHHA, 7Ta60pPaTOPHEIM
TeOpEeTHYECKHE HOJTYSMITUPHUECKUE TCOPETUIECKOrO W | pa6oram (pasnen
SKCIIEPUMEHTAJILHOTO 5.1);
MCTOJBL LA MOALEIH TipH ' K HI)),aKTI/I‘{eCKI/IM
N HCCICA0BAHUS
HU3y4YCHHUsI CBOMCTB | PCLICHMH 3a/1a4 A 3aHATHYIM (paszen
M YMeTh: HCIO0JIb30BaTh
BEIIECTB U XUMHUYECKOU 5.2);
OCHOBHEIE 3aKOHBI .
IIPOLIECCOB C UX HaIrpaBJICHHOCTU CaMOCTOATCIIBHOM
yIACTHEM C €CTECTBEHHOHAYYHBIX paGOTEI (THHOB?%
HUCLIMITIINH B | 3agaum pazzen 5.3.);
HCIOJIb30BaHUEM JmctL . JITH pas );
N npodeccuoHanbHO M BOIIPOCHI IS
COBPEMEHHOM
. JEeSTeNbHOCTH, TPHUMEHSTH | pyOeKHOTro
BBIYMCIIUTCILHOU
TOXHIKH METOJbl MAaTE€MAaTHYECKOrO | KOHTPOJIS (pasaen
aHaJIM3a M MOJENUpPOBaHuUs, | 5.4);
TEOPETUUECKOTO u
SKCIIEPUMEHTAIBHOTO
uccleoBaHus; paboTaTh ¢
KOMIIbIOTEPOM KakK
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CPEICTBOM
uHpopmanuei
Baagerb:  crocCOOHOCTBIO
UCTIOJIb30BATh
UH(POPMALMOHHBIE
TEXHOJIOTUU U PEUICHUs
TEXHOJIOTUYECKUX 3a]ad 0
A3Y4YEHUIO CBOICTB
BEIIECTB MMATEPHAJIOB

YIPaBJIEHUS

OIIK-3.2.
Hcnons3yer
CTaHJIaPTHOC
MPOrPaMMHOE
obecrieueHue npu
pelICHUH 3a]1a9
XUMHUYECKOU
HaIPaBJICHHOCTH

3HaTh: OCHOBHEIC 3aKOHBI
€CTECTBCHHOHAYIHBIX
JUCIMILINH B
npodeCcCuOHAITBHOU
JIEATEIBHOCTH

YMmeTh: METOIbI
MaTeMaTUYECKOTO
MOJICTTUPOBAHUS U JIPYTHX
CTaH/IaPTHBIX
MPOTPaMMHBEIX — TTPOIYKTOB
IpyU  aHaU3€  CBOWCTB
BEIIIECTB

Baagern:
CTaTUCTHYECKUMU
METOIaMH 00paboTku
AKCTIEPUMEHTAIIbHBIX
JAHHBIX IS aHanmu3a
TEXHOJIOTHYECKHX
MPOIIECCOB TIPH  PEIICHUH
3aja4 XUMHAYECKOU
HaIPaBJIECHHOCTH

OneHoyHbIe
MaTepHaIbI K
1a00paTOPHBIM
pabotam (pasaen
5.1);

K mpaxtnueckum
3aHATHYIM (pa3zesn
5.2));
CaMOCTOSITENLHOM
paboThI (THIIOBBIE
3aj7auu pazzaen 5.3.);
BOIIPOCHI JJIs
pyOeKHOTO

KOHTPOJIA (pa3nen
5.4);

OIIK-3.3. [IpoBoauT
HCCIIeI0OBAHUS
CBOWCTB BEILIECTB U
MaTEPHUAJIOB C

3HaTh: OCHOBHBIE
METOJMKHU aHaJIH3a CBOMCTB
BEIECTB, 00J1aCTH
MPUMEHEHHUSI Pa3IMYHBIX

OreHouHBIE
MaTepHabl K
1a00paTOPHBIM
paboram (pazzen

HCIIOJIb30BAaHUEM METO/IOB. 5.1.);
HAay4yHOT'O Ywmers: [logbupats B K npakriaeckum
00opynoBaHuUs 3aBHCHUMOCTH OT ga;“‘qu (pasnen
0COOCHHOCTEH perraeMbIX 2.); .
CaMOCTOATCIIBHON
3aaa4 MCTO/bI paGoTHI (THIIOBEIE
HCCJIeIOBAHUS CBOMCTB 3amaum paznen 5.3.);
BEIICCTB BOIIPOCHI IS
Bunanern: HaBBIKAMH pyOexKHOTO
MPOBEJICHUS UCCIEAOBAHUN | KOHTPOJIS (pasaen
HayYHOM 00OPYIOBAaHUM MO | 5.4);
U3BECTHON METOIMKE
OIIK-4 Cnocoben OIIK-4.1. 3HaTh:  MaTeMaTHYeCKuid | OueHo4HbIC
TUTAHUPOBATh Hcnonb3yer 6a3oBbIe | ammapar, HEOOXOMUMBIH [yist | MATCPHAIBI K
o 1a00paTOPHBIM
paboThl XUMUYECKOH | 3HAHMSI B OOJACTH | pelICHUS
paboram (pazzen
HATpPaBJICHHOCTU, 1 | MATEMAaTUKU ¥ | MPO(ECCHOHANBHBIX  3a/aY | 5 1),
oOpabatbIBaTh U ¢bu3ukn mpu | B objacTh  XUMUU ¥ | K npakrtudeckum
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UHTEPIPETUPOBATH
MOJTy4CHHBIC
pe3ynbTaThl ¢
WCI0JIb30BaHUEM
TEOPETUIECCKIX
3HAHUU U
MIPAKTUICCKHIX
HABBIKOB PEIICHUS
MaTEeMaTHYCCKHUX U
(buznyecKkux 3aaa4d

IUTAHUPOBAHUM PA0OT | MaTepHAIOBEACHUS, 3aHATHYM (paszen
XUMHUYECKOH OCHOBHBIE  TEOPETUUYECKUE 5.2.); .
CaMOCTOATCIIbHON
HaIpaBJICHHOCTH MOJIOKEHUS ~ CMEXKHBIX C
N paboTHI (THITOBEIE
XUMHCH 3ajaun pasaen 5.3.);
CCTCCTBCHHOHAYYHBIX BOIIPOCHI ISt
JUCHUIIIINH py6e)KH0r0
KOHTPOJIA (pazaen
YMmerb: pemarb THUIIOBBIE | 5.4);
yueOHbIe 3a7a4u o
OCHOBHBIM pasnenam
MaTeMaTHUKH u
€CTECTBECHHOHAYYHBIX
JUCITUTLTAH
Baaners: HaBbIKAMU
HCITOJIb30BAHUS
TEOPETHUECKUX OCHOB
0a30BBIX pasnenoB
MaTeMaTHKH H
€CTECTBCHHOHAYIHBIX
JTUCIUTIIIMNH TP PEIICHUHN
KOHKPETHBIX XUMHYECKUX U
MaTepUaIOBETUECKUX 3a/1a4
OIIK-4.2. 3HaTh: TEOpeTHUECKHE U
O6pabaTsIBaeT METOI0JIOTHYECKHE OCHOBEI | OHEHOTHBIC
. | MaTepuasbl K
IaHHBIE C CMECIKHBIX C XUMHUCU J'Ia60paT0pHI>IM
HCIIOJIb30BaHUEM MaTeMaTHICCKuX U | paGoram (paszen
CTAaHAPTHBIX €CTECCTBCHHOHAYYHBIX 5.1.);
CHOCO6OB MUCLMIUIMH M criocoObl ux | K mpakruaeckum
UCII0JIb30BAHUS mpy | 3aHATHIM (pasaen
alIpoKCUMalu 5.2);
peueHumn KOHKPETHBIX .
YUCJICHHBIX CaMOCTOATCIIBHON
XADAKTCDHCTIK XMMHUYCCKUX U | paGote! (TumoBHIE
p p MAaTCpHaIOBEAYCCKHUX 3aJa4 | 3amauu pazzen 5.3.);
YMeTh: OIPENEATh | BOPOCHI I
HEO0O0XO0IMMOCTh pyOexKHOTO
MIPUBJICUCHUS KOHTPOJIA (pasen
NONOJIHUTENbHBIX  3HAHWUH | 5-4);
W3 CHEIUAJIbHBIX pa3iesioB
MaTeMaTUYECKUX u
€CTECTBEHHOHAYYHbIX

JUCHUIUIAH ISl PelIeHUs
npodeccnoHanbHBIX 3ajad,
OPUMEHITh  TOJy4eHHbBIS
TEOPETUYECKUE 3HAHUSA U
MaTeMaTHYeCKUi  ammapar
TUTST CaMOCTOSITEILHOTO
OCBOCHUS CHeIHabHBIX
pa3zieloB  MaTeMaTUKH U
€CTECTBEHHOHAYYHbBIX

JUCIUIUIAH, HEOO0XOAUMBIX
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B po(hecCUOHATLHOM
ACATCIIbHOCTH, IIPUMCHATH
3HaHUuA MaTeMaTuKu u
CCTCCTBCHHOHAYYHbIX
JUCHUIIIINH AJId aHaJlu3a U
00paboTKu pe3yabTaToB
XUMHUYCCKUX
IKCIICPUMECHTOB

Baagern: HaBBIKAMH
HCIOJIL30BaHUS
TEOPETHUECCKUX OCHOB
0a30BBIX pasnenos
MaTeMaTuKn n
GCTGCTBGHHOHayLIHI)IX
JTUCIUIIINH TIpU 00paboTKe
JTAHHBIX XUMHUYCCKUX
JKCIIEPUMEHTOB

OIIK-4.3. 3HaTh: OCHOBHBIE | OeHouHbIC
Hutepnpetupyet TEOPETUYCCKUE IOJIOKEeHHs | MaTCPHalbl K

n1a00paTOpHBIM
pe3ynbTaThl u TUITOBBIC METOIbI

pabotam (pasaen
XUMHUYECKUX pereHus 3a/1a4 u3 | 51),
HaOIOZCHUH C OTHEIbHBIX  CHEIUAIBHBIX | K mpakTHueckum
HCIIOJIb30BAaHHEM paszelioB  MaTeMaTHKU | | 3aHaTtHam (paszen
(hM3UYECKUX 3aKOHOB | €CTECTBEHHOHAYYHBIX 5.2.);

o CaMOCTOSITENIBHOM
U MPEJICTaBICHUN JUCIIUIIIINH
paboThI (THIIOBBIE

Ymern: HPOBOMUTD | 3anaun pasnen 5.3.);
KOPPEKTHYIO BOIIPOCHI TSI
MO,Z[I/I(l)I/IKaHI/II'O MOHeHeﬁ n py6e)KH01"0
METOIUK 00pabOTKH | koHTPOIIS (pasien
JaHHBIX SKCIIEPUMECHTA, | 5.4);
MIPaBUIILHO OIIPENENATh
obmacTb IPUMEHUMOCTH
UCIIOJIb3YEMbIX METOUK
Baaners: HaBbIKAMU
HCII0JIb30BaHUS
B3aUMOCBS3HU
TEOPETUUECKUX u
METOJOJOTUYECKUX OCHOB
CMEXKHBIX c XUMUEH
MAaTeMaTUYECKUX u
€CTECTBEHHOHAYYHBIX
JUCLMIUIMH, TIPU PELICHUU
KOHKPETHOM  XMMHUYECKOHN
WUIM  MAaTepUaIOBEIUYECKOMN
3a71a41

Takum 06pa30M, BBITIOJTHEHHEC TUITIOBBIX 3a,Z[aHI/II71, MMPEACTAaBJICHHLIX B Pa3aciIc 5 ((OI_ICHO‘-IHBIG
MaTepuajibl JJIs TCKYUICTO U py'6C)KHOF O KOHTPOJIA YCIICBAEMOCTH U HpOMC)KyTO‘-IHOfI arTreCTanumn»
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MO3BOJIUT 00ECIIEYUTH CIIOCOOHOCTh MUCTIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IMCUUIUIAH B ipodeccronanbhoit nesrensroctu (OIIK-3, OIIK-4).

7. YA EBHO-METOANYECKOE OBECIIEYEHUE MOAYJIA
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7.1. OCHOBHAS JIMTEPATYPA
Tpodpumona T.U. Kypc obmieit pusuku. M. U3-Bo «Axagemus», 2012, 560c.
CagennbeB U.B. Kypc obmieit pusuku. B 4-x romax. T.1,2,3,4. M. U3-Bo «KnoPyc», 2012.
Tpodumona T.U. CoopHuK 3ana4 1o kypcy ¢puzuku. M. 13-Bo «Boicias mkomna», 2008, 408c.
Bonbkenmreitn B.C. COopHuk 3amau mno kypcy oOmieit ¢usuku. M. M3-Bo «KHmkHBIN Mup,
[Ipodeccusr», 2008, 328c.
MartseeB A.l. Mexanuka u Teopus oTHocutenbHOCTH. M. 13-Bo «Jlanby, 2009, 336¢.
MartseeB A.W. MonekynspHas ¢pusuka. M. U3-Bo «bunom. JlaGopaTtopus 3nanuii», 2010, 368c.
Kanamuukos C.I'. DnexrpudectBo. M. U3-Bo «Dusmariauty, 2008, 624c¢.

7.2. JOITOJIHUTEJIbHAA JIMTEPATYPA
Cusyxun J1.B. O6mmit kypc ¢pusuku. B 5-tu tomax. M. U3-Bo «®@uszmatiut, MOTHN»
T. 1,2,3,4,5, 2006-2010.
MarseeB A.W. DnektpuyecTtBo u MarueTusm. M3-Bo «Jlanby, 2010, 464c.
MartseeB A.W. Ontrka. YueobHoe nocodue. M. M3-Bo «Bricmias mxoiay, 1985
bepxneeBckuii kypc ¢pusuku. B 5-tu tomax, T. 1,2,3,4,5, M. 13-Bo «Hayka», 1983-1985.
Tenecaun P.B. Monekynspnas ¢puszuka. M. U3-Bo «Jlanby, 2009, 368c.
Jlancabepr I'.C. Ontuka. M. U3-Bo «Haykay», 1976
Mapuon JIx. Puzuka u ¢puzndeckuii mup. M. Uz-o «Mupy, 1975
[Tpuroxun M. OT ocymiecTBIEHHOTO K Bo3HUKaroneMy. M. M3-Bo «Mup», 1985
Enudanos I'.1. ®uzuka tBepmoro tena. M. U3-Bo «Jlanby, 2011, 288c.

. I'eBopxksn P.I'. Kypc ¢pusuku. M. U3-Bo «Bricmas mkoma», 1979.
. lIunoB X.b., Kypmesa P.b., I'etaxxeer K.A. JlabopaTopHbIli MpakTHKyM 10 MexaHuke. Jlis

Heu3nueckux cnenuanbHocTeit. Hanmpunk. KBI'Y. 2000

.IunoB X.b., Kypmesa P.b., Kypmes O.W. JlaGopaTopHblii NMPaKTHKyM IO MOJEKYISIPHOU

¢buzuke. s nHepusmueckux cnennanbHocteid. Hanpunk. KBI'Y. 2001

. Temykyes UW.M., IlumoB X.T., OpkBacoB T.A. JlaGopaTopHblii NPaKTUKYM IO

anekrpomaruernsmy. Hanpuuk. KBI'Y. 2000

AsuzoB U.K., TnynoBa M.M. Ontuka, AtomHas ¢usuka. Jlaboparopusrii npaktukym. Hanpuuk.
KBI'Y. 2002

TemykyeB .M., Hununosa A.X., llle6GzyxoBa M.A., A3uzos N.K. O6mas ¢usuka (MexaHuka).
Bomnpocs! 1 3a1aHus T TPOBEACHUS PEUTHHIOBBIX U CEMMHAPCKUX 3aHATUH. J[1s1 Heduznueckux
cnenuansHocTe. Hanpunk. KBI'Y. 2003

TemykyeB .M., llununoa A.X., lle63yxoBa M.A. OOmas ¢usmuka (MojexkyiaspHas (HU3MKa).

Bormpocs! u 3aaHus 171 IPOBEICHMSI PEUTHHIOBBIX U ceMUHAapckux 3aHATui. Hanpumk. KBI'Y.
2003

7.3. IEPUOJUYECKUE U3TAHUA
He ncnons3yrorcs

7.4. UHTEPHET-PECVYPCBI
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WWW. PHYSICS. RU =

N Ob6pazoBarenbHblil mopTan «OTKpbITHINH Kosutemk»
(http://www.college.ru/) —tipoext komnannun OU3MKOH.

B «OtkpsiTom Koeke» B CBOOOJHOM JIOCTYIE pa3MEIIeH HOJTHOCTHIO
MYJIbTUMEIUIHBIN Kypce «OTKpbITast Pu3Kka, BHITYCKaeMbIi Ha KOMITAKT-
Riihaesscas JIACKaX.

T R

OnHUM U3 CaMbIX TOJIE3HBIX CAUTOB SIBISIETCS CAUT

«Duzuka s ko yepe3 Uurepuer»Cankr-IlerepOyprckoro rocy1apcTBEHHOTO
YHUBEPCUTETA.

Ha sTtom cepBepe nMeroTCs pa3aesnsl, COOTBETCTBYIOIIME OCHOBHBIM pa3zeiiaM
Kypca pu3mnku:

Mo>xHO HaWTH W BOIpPOCHI U OoJiee y3KOM TEMaTHKH, HallpuMep, LUK JIEKIUN
«['paButanusg. Pazputne B3rasaoB oT HploToHA 10 DWHIITEHHAY.

OTOT UMKJI JEKUUH, BXOSAIIMX B TNEPBBIA TOM MYJIbTUMEAMMHOIO W3JIaHUS
«Du3nKa: MOJeNb, SKCIIEPUMEHT, PEabHOCTbY, MPEACTaBISIOUIUM CO00W CepHro
COOpPHHMKOB IO OCHOBHBIM pa3zfeliaM COBpPEeMEHHON (yHIaMeHTaJIbHON (PU3UKH,

-1] —] [IpuHIKTT OTHOCUTEIBHOCTH
SIFRR  Dddext Tomepa

Pacmmpstomasics Beenennas
HckpuBrienne npocTpaHCTBa-BpEMEHH

DAZRMTUE RRIMANOR g JIB>KeHME Te B UCKPUBIIEHHOM TIPOCTPAHCTBE
W
A0 JNHLITeHHA o~

Caiit «MBaTepHET-MeCcTO «DHU3UKAY
g\mq U H”prﬂéiﬂ-ﬁ! E€CMO (http://ivsu.ivanovo.ac.ru/phys/index.htm) sBasercs
(D WIUKA pecypcoM, KOTOPBIH TOMOKET YUUTEIIO B TTOUCKAX
nHpopmaruu. merotcs pyOopukn «Pusnka B MIKOJIE» U
«Dwusuka B BY3e». 3aech xopomuii moa0op CChUIOK MO METOAMKE MTPOBEICHUS YPOKOB B IIIKOJIE,
TECTUPOBAHUIO, TUCTAHIIMOHHOMY 00pa30BaHUIO.

Caiit «®usuka B IHTepHET» — SIBIIsIETCS KIIACCU(PUKATOPOM HHPOPMAIIMOHHBIX PECYPCOB MO (DU3HKE.
DTOT calT 60JIbIlIe OPUESHTHPOBAH HA BHICIIEEe 00pa30BaHKe U MPeIHA3HAYECH JIJIs CTYICHTOB.

Caiit «AHuManus dusndeckux mnpoieccoBy (http:/www.infoline.ru/g23/5495/physics.htm) siBnsiercs
PEKJIaMO¥i TPOTPAMMHO-TIEIATOTUYECKOTO CPEIICTBA « AHUMAIUS (PU3UUECKUX TporieccoBy. Ho
HEKOTOPbIC aHUMAIIUU Pa0OTAIOT B ICMOHCTPAIIMOHHOM peKuUMe. Tak MOXHO MOJIb30BaThCs B CBOOOTHOM
JOCTYIIE CICAYIOIUMU TPEXMEPHBIMUA aHUMAIUSIMHA U BU3YaTH3AIUSIMU:

| I JInmrHa cBOOGOAHOTO TTpoOera MOJIEKYIbI B Ta3e.

| I XaoTH4eckoe JABMKEHHE MUHHATIOPHOM YacTHIIbI, TIOJBEIICHHOM B KUIKOCTH UiH raze (bpoyHoBckoe
JIBIDKCHHE).

| I Pacipenenenue bonpimana. [[BukeHre MOJIEKyII ra3a B TPAaBUTAIMOHHOM TOJIE.

| I TertoBble KoNebaHus OCIMIIIATOpA. JleMOHCTpalyst TeOpeMbl 0 PABHOMEPHOM pacIpe/ie]ICHUH
KMHETUYECKOM SHEPTUU MO CTENEHSIM CBOOO/IBI.

| I Pactipenenenune Makcpernia. Mcronib3yst aHUMAIIMK 3TOTO caiiTa MOYKHO CO3/71aBaTh MHTEPECHBIE
MOJIeNTH YPOKOB. Bece aHuMaIum conpoBoK/Ial0TCSL TEOPETHUECKUMH 00BSICHEHUSMHU U CCHUIKAMH Ha
Y4EOHUKH.
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WHCTUTYT HOBBIX TEXHOJIOTHI MPOBOIUT CEMUHAP-TIPAKTUKYM «H(DOpMaIMoHHbIe
] TEXHOJIOTHH B IIpenoasanun ¢pusukm». Ha caiite UHT mMoxkHO HalTH CBEAEHUS O
KOMIIBIOTEPHOU NpOoeKTHOH cpene «Kupas dusukay, npeIHa3sHAa4eHHON JUIst
lni co3anus Gusnueckux mojenei. «Kupas @usnka» — pycckasi BepCHs OJJHOH u3
= _) HanboJIee U3BECTHRIX 00ydaronux mporpamm o ¢usuke Interactive Physics,
paspaboTtanHoii amepukanckoit pupmoit MSC.Working Knowledge. I[Tporpamma
MPECTaBIsET COO0M KOMIBIOTEPHYIO IPOCKTHYIO CPETY, MAaKCUMAILHO MPHUCIIOCOOTICHHYIO IS
HCIIOJIb30BAHMS B KAYECTBE ITPOrPaMMHO-TIEAATOTHYECKOTO CPEICTBA ISl TOIIOJHUTEIBHOTO
00pa3oBaHus U TMYHOCTHO-OPHEHTUPOBAHHOTO 00yUeHHS (PU3HKE, KOTJa YJaIIuecs CO3/Iat0T
COOCTBEHHBIE MOJIENN (PU3UUECKUX SBJICHUN U MPOBOIST YHCICHHBIA IKCTIEPUMEHT C aBTOMAaTHIECKUM
0TOOpax€HUEM Ipoliecca B BUJE KOMIIbIOTEPHOI aHuMaluu, rpaguKoB, TaOIUL, AUarpaMM, BEKTOPOB.
Komnberorepuyto cpeny «Kupas @us3nka» peKOMEHIYETCS UCHOJIb30BaTh ISl TPOBEACHUS
abopaTOPHBIX paboT, mpu 3ToM Ha caiite MHT M0OXHO MO3HAKOMUTHCS C JEMOBEPCHIMH, paboTaMu
YYAIIKUXCs, MaTeprualaMy METOINYECKOTO COITPOBOXKICHHUS], TOTOBBIMUA KOMITBIOTEPHBIMHU MOJIEIISIMU.

B mockoBckoM nienTpe @enepannn Matepuer O6pazoBaHus MOKHO HalTH OUYEHbB MOJIE3HYIO CTPAHUILY,
Ha KOTOpPOW pa3MeIlleH aHHOTHPOBAHHBIN TeMaTniyeckuil katanor HTepHeT-pecypcoB 1o gusuke
(http://center.fio.ru/method/RESOURCES/KAVTREV/2002/04/INDEX AC.HTM).

371ech JOCTaTOYHO TMOJIHAS [0100pKa PECYPCOB IO CIEAYIOIIeH TeMaTuKe:

KommbroTepHbie mporpaMMel

AHUMAaIUH 1 anIeTsl

Onumnuajsl Mo Gusuke

Meroandeckue eHTPbI, 00bETUHEHNUS, CAUThI

Meroauka ucnonb3zoBanus UT Ha ypokax ¢puzuku

Hayka u TexHMKa cerofHsi — HOBOCTH U 0030PbI

Hayxa 1 TexHMKa — HCTOpUS, MY3€H, SHIMKIONEAUN

[leproauyeckue U3naHus, SJIEKTPOHHBIC KyPHAIIBI U KHUTH

JluctaHIIMOHHOE 00pa3oBaHKe, TECTUPOBAHKE, IK3aMEHBI, YPOKH, KOHCYJIbTALUH.

y3KOCHeHHaHH3HpOBaHHBIﬁ cauT «2 !I/I(h[!aK[!I/IH» COACPKUT JCKIHUU I10
,Z[I/I(l)paKI_II/II/I B BUJAC 'MIICPTECKCTA, aHUMallH, BI/I,HGO(bpaFMCHTbI,
3aaHusA, MHTCPAKTUBHBIC ITPOIpaMMBI.

[IpenonaBatenb MOKET MOMYYUTh KBATU(UIIUPOBAHHBIN OTBET, 3a/1aB
BOIPOC Ha crienuaibHoM HaydyHoM Qopyme (http://www.physics.nad.ru/) kadenpsr oOmieit Gpusuku
MOTMU. Tam xe pazmernieHs! GOpyMBbI:

Hayxka u oOpa3oBanue

®opym 1o pusuke

®opyM 10 BOJOKOHHOM OTNTUKE

®opym 1o pusuKe U 00CykJIeHe HOBBIX Teopuil pusnku, Gpopym o teme «Hayka 1 o6pazoBanue»
3n1eck 00CyKIat0TCs BOIPOCHI €CTECTBEHHOHAYYHOTO 00pazoBaHus: mocrymieHue B BY3bl, ciaua
9K3aMEHOB, JUCTAaHIIMOHHOE 00pa3oBaHue.

Cospemennasn npogheccuonanvnas 6aza OaHHbIX:

Nen/m HaumeHoBanue Kpartkas xapakrepucTuKa Appec caiita YcaoBus
3J1eKTPOHHOr 0 AoCcTyna
pecypca
1. 3B/ PI'b Onexrponnbie Bepcnn 885898 momHbIx http://www.diss.rsl | ABTOpH30BaHHBII
TEKCTOB JAUCCEPTAIN U aBTOpedepaToB U3 JIu JIOCTYT U3
(dorma Poccutiickoii rocyaapcTBEeHHOU OnbMoTeKH
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QSN (x. 112-113)

2. «Web of Science» | ABTopuTeTHas MOIUTEMATUUECKAs http://www.isikno Hoctyn no IP-
(WOS) pedepaTnBHO-OMOIHOrpadudecKas u wledge.com/ anpecam KBI'Y

HayKOMeTpHUecKasl 6a3a JaHHBIX, B KOTOPOU
HHJIEKCHPYIOTCst 0KoJio 12,5 Thic. XKypHAIoB

3. Sciverse Scopus PedeparuBnas n anamutuaeckas 6aza JHocrym no 1P-
W3/1aTENbCTBA JaHHBIX, COZlepIKaIast http://www.scopus. | anpecam KbI'Y
«3Onn3eBup. Hayka 21.000 perieH3UpyEeMBIX KYpPHAJIOB; com
U TCXHOJIOTHUNY 100.000 xuur; 370 KHUXKHBIN cepuit

(TIPOTOIKAOIIMX CST U3 TAHH );
6,8 MJTH. TOKJIaJI0B U3 TPYJOB

KoH(epeHIni
4. Hayunasn OreKkTpoHHast OMOIMOTEKa HayIHBIX http://elibrary.ru INonnerii focTyn
3J1eKTPOHHASA MyOJIMKALNIA - TOIHOTEKCTOBBIE BEPCHU
onoamoreka (HIb | oxono 4000 uxoctpanubix 1 3900
POD®N) OTEUYECTBEHHBIX HAYYHBIX KYPHAJIOB,

pedepaTsl nyonukanuii 20 THICSY KYpPHAIIOB, a
TaKXkKe onucaHus 1,5 MITH. 3apyOeKHBIX U
POCCHICKHX IuCcepTalui.

2800 poccuicKuX *KypHaIOB Ha
0e3B0O3ME3JHON OCHOBE

5. Ba3za manneix Sci- | HanponanasHast HHGOPMAIHOHHO- http://elibrary.ru ABTOpPHU30BaHHBII
ence Index AQHAJIMTHYECKAs CUCTEMA, aKKyM YJIHP YIOIIAs JIOCTYIL
(PUHLI) Oosee 6 MUJTHOHOB MyOITMKAI[UI POCCHMCKHUX [To3BomseT
aBTOPOB, a TaK)Ke UH(HOPMAIHIO 00 X JIOTNOJIHATH U
UTUpOoBaHuK K3 6onee 4500 poccuitckux YTOYHSTh
KYPHAIIOB. CBEJICHUS O
MyOIMKALUSIX
yuensix KbI'Y,
HMEIOIINXCS B
PUHI]
6. Haunuonanbhas OObeaHEeHHBIH 3J1EKTPOHHBIN KaTanor https://H36.pd Hocrym ¢
3J1eKTPOHHAS (hOHIOB POCCUICKMX OMOIHOTEK, COACPIKAIIIH AIIEKTPOHHOT'O
onoauorexka PI'b | 4 331 542 31eKTpOHHBIX TOKYMEHTOB YUTAJILHOTO 3aJ1a
00pa30BaTeIbHOr0 M HAYYHOT'O XapaKTepa Io oubmMoTeKkn
pa3JIMYHBIM OTPaciIsIM 3HAHUU KBI'Y

7.5. METOAMYECKHUE YKA3AHUS K IABOPATOPHBIM PABOTAM

Bremoanenue J'Ia60paTOpHBIX pa60T CKIIaAbIBACTCs U3 CIICAYIOIHX 3TAIlOB!:
l.
2.

No VAW

W3yueHne TeopeTHYECKOro MaTepHraia 1o TeMe padoThl

Onpoc CTyJeHTOB ISl TPOBEPKU WX TOTOBHOCTH K BBINOJHEHHIO padoT (I0MycK K J1a00paTOPHBIM
pabotam).

[IpoBeneHuE 3KCIIEPUMEHTAILHON YaCTH.

[IpoBeneHne HEOOXOMMBIX PACUETOB.

O06paboTka pe3ynpTaTOB U UX aHAJIU3.

Odopmnenue oTuéra.

3amura paboThl.

Brinoanenue HaGopaTOpHLIX pa60T 3aBCpIIacTCA UX 33.IJ_II/ITOI71, OpFaHI/I3yeMOI71 BO BpEMA ayAUTOPHBIX
3aHATUH U HpOBOI[PIMOfI B (l)opMe TCKYIICTO KOHTPOJIA. B nmponecce BBITNIOJIHCHUA pa60T CJIICAYCT
BBITIIOJIHATD Tpe6OBaHI/I5{ MpaBUJI TCXHUKU 0C30ITacCHOCTH.

7.6. METOAMYECKHNE YKA3AHUMA K IIPAKTUYECKUM 3AHATUAM
[IpoBeneHue NpaKTUYECKUX 3aHATUM CKIIAABIBACTCS U3 CIIEYIOLIUX DTaIlOB:
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1. HM3ydeHue TEOPETUIECKOTO MaTepHaa 1o TeMe 3aHITHS
2. DKcIpecc-onpoc U3y4eHHOTo MaTepuana

3. PenieHne TECTOBBIX 33144 110 JAHHOU TeMe 3aHATHUS

4. CamocCTOSTEIIbHOE PEILICHHE 3a/1a4 110 IaHHOU TeMe

7.7. METOJJMYMECKUE YKA3AHHWS K CAMOCTOSTEJILHOM PABOTE CTYJEHTOB

Bonpocel, BBIHOCHMBIE Ha CaMOCTOSATENBHYIO TPOPAOOTKY, JOJDKHBI CBOEBPEMEHHO 3aKpPEILIATHCS B
9achl CaMOCTOSITENBbHOW paboTel. J[nst oOecrieyeHnss M3y4EeHUs AWUCHUILTAHBI CTYJCHTaMH B YacChl
CaMOCTOSITENIbHOM ~ paboThl B  OuOnHOTeYHOM (OHJIE UMeEeTCsl BCS OCHOBHAs JIMTEpaTypa.
JlonosHuTEIBHAS TUTEPATYpa UMEETCs B (hOHIaX TOPOACKON OUOIHMOTEKH.

OOyuaromye KOMIBIOTEPHBIE NMPOTrpaMMbl, UMEoLIMecs Ha Kadenpe, a Takke yuyeOHble (PUIBMBI U
JE€MOHCTPAIIMOHHBIE CTEH/IBI MOTYT HCIIOJB30BaThCS CTYJACHTAMH KaKk B OCHOBHOE BPEMs, OTBEICHHOE
VI ayITUTOPHOM paboThl, TaK M JIi CaMOCTOSITENBHON PabOTHI B IENAX 3aKPEIUICHHs MPOUICHHOTO
MaTepuana. Kpome Toro, cTyJeHTBI MOTYT I0JIb30BaThCsS OCHOBHBIMH HCTOYHHKAMH pecypcoB MHTepHEeT
M0 TUCHUTUTHHE.

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJIMHBbI

Jnst peanuzanmu  paboueld TPOrpamMMBbl  TUCHUIUIMHBI HMEIOTCS CHEIUAIbHBIC TOMEIICHUS s
MPOBEACHUST 3aHATHH JICKIIMOHHOTO ¥ CEMHUHAPCKOTO THWIA, TPYNINOBBIX W HHAWBUAYATbHBIX
KOHCYJIbTAIlMM, TEKYyIIEro KOHTPOJS W TMPOMEKYTOYHOW aTTecTalud, a TaKkKe IOMELIEHUS JUis
CaMOCTOSITENIbHOM paboOThl W TOMELIEHHUS s XpaHEHHs U MNPO(UIAKTHYECKOTO OOCITY)KHUBaHUS
obopynoBanus. CrenuanbHble TOMEIIEHUS YKOMILIEKTOBaHbI CHEIUATU3UPOBAHHONW MeEOenblo U
TEXHUYECKUMHU CpEeICTBAa OOY4eHHUs, CIYXKAallUMU s TPEeACTaBlIeHUs HHPOpMAIMKU OOJBIION
ayTUTOPUH.

Jis mpoBeneHUs 3aHATHH JIEKIMOHHOTO TUIA MMEIOTCA JAEMOHCTPAllMOHHOE O0OpyIOBaHHE U
yueOHo-Hargaabie nocobus. [lo aucuuminne «dusmka» UMEIOTCS MPEe3eHTAIMH [0 OTACIbHBIM TeMaM
Kypca, mo3Bosisitomye Haubosee 3¢(HeKTUBHO OCBOUTH MPE/ICTaBICHHBIN ydeOHBIN MaTepHall.

HpI/I IIpOBCACHUN 3aHATHH HGKHI/IOHHOFO/ CCMHHApPCKOI'0 TUIIA 3aHATUH HCIIOJIB3YHOTCA:
JUUECH3UOHHOE NPOZPAMMHOE 00echeyeHue:

IlepeyeHb JTHIEH3MOHHOTO NporpaMmMHoro odecnedenusi KbI'y 2022

Ne IIpaBoodaanarenn HaumenoBanue nporpamMmmsi, OcHoBaHue 11
n/n NPAaBO MCIOJb30BAHUSA KOTOPOH | HCIOJIb30BAHUSA
NpeaoCTABJIsACTCS
1. | Microsoftirelandoperationslimited | [Taker npaB ans ygamuxcs Ha loroBop
o0ecrieyeHue JOCTyIa K CEPBUCY Nel3/2A-223
Office 365 ProPlusEduShrdSvr 01.09.19
ALNG SubsVL MVL
PerUsrSTUUseBnftStudent EES
2. | AO «JIaboparopus IIpaBa Ha [IPOrpaMMHOE Horosop
Kacnepckoro» obOecieueHne  Ha  mporpammtoe | Nel3/DA-223
oOecrieueHue 01.09.19
KasperskyEndpointSecurity IE;
6usneca — CranaaptHblii Russian
3. | 000 [IpaBa Ha ucnonb30BaHue [orosop
«JlokTop BeO» IPOTPaMMHOTO 00ECTIeUeHHS Nel3/0A-223
Dr.WebDesktopSecuritySuite 01.09.19
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AnTuBupyc + LlenTp ynpasineHus Ha
12 mec., 200 TIK

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

NHTEPAKTUBHBIE OGPA30BATEJIBHBIE TEXHOJIOI'MU, UCITOJIb3YEMBbIE B

MarunurtHoe nosne

AYJUTOPHBIX 3AHATUAX
Bun KonunuecTs
Hcnons3yemble ”HTEpaKTUBHBIE 00pa30BaTEIbHbBIE
Cemectp 3aHATHUS 0
(J1, JIP) TEXHOJIOTHHU HACOR

J KomnerorepHas u aHuUMalMOHHAs NPE3EHTalUs IO TEMeE: 4
®u3nyeckue OCHOBBI MeXaHWKH. KuHeMaTthka TOYKH |
TBEPAOTO Tea.

J KomnrerorepHas u aHuUMalMOHHAs NPE3EHTalUs IO TEMeE: 4
JlvHamMuKa MaTepuaibHOM TOYKM H  IOCTYNATEIbHOIO
JIBU>KEHUSI TBEPAOTO Tea.

JI KommnbprorepHass ¥ aHUMalMOHHAs MPE3EHTalUsl MO TEMeE: 4
PaGora u sHeprus.

JI KommnbprorepHass 1 aHUMalMOHHAs MPE3EHTalusl MO TEME: 4
MexaHnKka TBEpAOTO Tena.

JI KommnbprorepHass ¥ aHUMalMOHHAs MPE3EHTalUsl MO TEMeE: 4

2 Tarorenue Teyn. IIeMEHThl TEOPUH TOJISI.

J KomneloTepHas u aHuUMalMOHHAsT TPE3EHTAlMs IO TEMe: 4
MexaHuka »XKUIKOCTEM.

JI KommbroTepHass U aHUMAaIlMOHHAs MPE3CHTALMSI TI0 TEME: 2
MexaHnyeckue Koyue0aHusi 1 BOJIHBL

JI KommnbprorepHass 1 aHUMalMOHHAs TMPE3EHTAlUsl MO TEME: 2
Crpoenue BemecTBa M 3aKOHOMEPHOCTH BEIECTBA B
ra3000pa3HOM COCTOSIHUU

J KomnrerorepHas u aHuUMalMOHHAs NPE3EHTalUUs IO TEME: 4
MonexkyJIspHO-KMHETHYECKasi TEOpUs WICaIbHBIX I'a30B

J KomnelorepHass u aHuUMalnMOHHAs NPE3EHTaUUs IO TEME: 4
OCHOBBI TEPMOJJMHAMUKHI

2 J KomnerorepHas u aHUManMoOHHas NpPE3EHTAUUsl 10 TEME: 4
PeanbHble rasel

J KomnploTepHas u aHuUMalMOHHAs NPE3EHTalUUs IO TEME: 2
CBoMCTBa KUIKOCTEHN

J KomnploTepHas u aHuUMalMOHHAs NPE3EHTalUUs IO TEME: 2
CBolicTBa TBEPBIX TEI

J KomnploTepHass ¥ aHMMAaIlMOHHAsE MNpPE3EHTAlUs IO TeMe: 4
DJIEKTpOCTaTUKA

J KomnploTepHas M aHMMAaIlMOHHAsT MpPE3EHTAlUs 10 TEMeE: 4
ITOCTOSTHHBIN DIIEKTPUYECKUN TOK

J 2
KomnploTepHass ¥ aHMMaIlMOHHAsl MNpPE3EHTAlUs IO TeMeE:

3 DNEeKTpUYECKUE TOKH B METAJLJIaX, BAKyyM€ U razax
J KomneloTepHass ¥ aHMMaIlMOHHAsl MNpPE3EHTAlUs 10 TeMe: 4
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KommbrorepHass ¥ aHMMalUMOHHAS NPE3EHTAlUUsl O TEME:
DJIEeKTPOMAarHuTHasE WHYKIUS

KomnbrorepHass ¥ aHUMAaIlMOHHAsT MNPE3EHTALUs IO TEME: 4
MarHuTHbIE CBOMCTBA BEIIECTBA
Komnreiorepnas mnpesentranust mo Teme: OCHOBBI TEOPUH 2
MakcBeia Jyist 3JIeKTPOMarHUTHOTO TOJIS
KomnploTepHas ¥ aHMMAaIlMOHHAsI TPE3EHTAIUMA IO TEME: 4
DNEKTPOMArHUTHBIE KOJICOAHHSI H BOJTHBI
KomnploTepHass ¥ aHMMAaIlMOHHAsT TPE3EHTAIUs IO TEME: 2
DJIEMEHTHI T€OMETPUUYECKOM ONTUKHU
KomnerorepHas npezeHranus no teme: @otomerpus 2
KomnelorepHas v aHMMaIiMoHHas TPE3EHTAlUsl 10 TeMe: 4
WuTrepdepennus cera
KomnproTepHass ¥ aHMMAaIlMOHHAsI TPE3EHTAIUs IO TEME: 2
Judpakuus ceeta

4 KomnproTepHass ¥ aHUMAIlMOHHAsI TPE3EHTAIUS IO TEMe: 4
Jucnepcus ceera
KommbroTepHass u aHMMalMOHHAS TPE3CHTAlUsl MO TEMe: 2
[Tonspusanus ceera
KomnploTepHass 1 aHMMAIMOHHAsI TIPE3EHTAIUS IO TEMe: 2
KBanrtoBas npuposaa nznydenus cseta. Potorpdexr
KomnerorepHas mnpeseHtanuss 1o Tteme: Teopus artoma 2
Bojiopoja o bopy
KommbrorepHass mpe3eHTanusi 1O  TeMme:  DJIEMEHThI 2
KBAaHTOBON MEXAHHUKHU
KomneroTepHass M aHMMAalMOHHAs NPE3EHTALUs [0 TEMeE: 2
DnemMeHTH! (PU3UKH aTOMOB U MOJIEKYII
KomnerorepHass M aHMMAallMOHHAsl NpPE3EHTaUus I0 TeMe: 2
DnemMeHTbl (PU3UKH aTOMHOTO spa
KowmmnbroTepHasi mpeseHTanusi Mo TteMe: DJIeMEHThl (U3UKU 2
3JIEMEHTapHBIX YaCTHUIL

Hroro: 98

0.

INEPEYEHD CIIEIIMAJIM3NPOBAHHOI'O ObOPY IOBAHU A
Mamuna AtByna
bamuctruueckuit MasTHUK
Mastauk O6epbOexa
Hacoc Komosckoro
Huctumnsarop
YHusepcanpHblii MocT THa MBY-49
TaHreHc-raapBaHOMETP
Caxapumerp
[Tonspuzaropsl
[onspuckon IICK-500

INEPEYEHDB JIABOPATOPHOI'O OBOPY IOBAHU A
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1. Crnekrporpad

2. ["a30BBrIit 1a3ep

3. 3BYKOBBIE T€HEPATOPBI

4. DNEeKTPOHHBIE OCIUIIIOTPAdEI

5. MunnuBoJILTMETPBI, BOJIBTMETPBI

6. MuxkpoamnepMeTpbl, MUJUIMAMIIEPMETPBI, aMIEPMETPbI
7. lNanbBaHOMETPBI

8. TepmomeTpbl

9. MarasuH conpoTUBIEHHM

10.  Mara3un emkocrei

11.  Muxkpockon

12.  IudpakuuoHHas peieTka

13.  Konopumerp

14.  YHuBepcaJbHbII HCTOUHUK MUTAHUS

15.  Boimpsmurens

16. ManomeTpsl

17.  T'urpomerpsl

18.  Jpyroe BcriomorareinbHO€ 000py/I0BaHNE

KOMIIBIOTEPHBIE KYPChbI
OtkperTas ¢pusuka 2.5. Yacte 1
OtkpeiTas ¢pusuka 2.5. Yactp2

YUYEBHbBIE BUJIEOD®UJIbMBI (Bcero 146)
3aKOHBI COXpPaHEHUS U TIPEBPAILICHUS SHEPTHUH
PeakTuBHOE NBIKEHUE
OCHOBBI THZIPO- U a3POTUHAMUKHI
N3MepeHne pa3nmuyHbIX CKOPOCTEM
Bs3kocTh ra3oB u JKHUIKOCTEH
Ynap
3aKOHBI COXpPAaHEHHUSI MOMEHTA UMITYJIbCa
MexaHuKka KaK HayKa
MexaHnKa mepeMeHHON Macchl
Cwiibl UHEPIIMHT
OcCHOBHBIE 3aa4d MEXaHUKHU
JIeKIMOHHBIE JEMOHCTPAILIUU TI0 MEXaHHUKE
Pabota u sHeprus
JIBMKEHHE TBEPJOTO TeJla
JIeKIMOHHbIE IEMOHCTPAINH 110 MOJIEKYISPHON (Pprsrke
OCHOBBI MOJIEKYIIIPHO KHHETHYECKOH Teopuun
OHTponus
OCHOBHBIE Ta30BbIC 3aKOHBI
SIBneHus nepeHoca B razax

U T.[I.

JAUAITIO3UTHUBLI
1. JlaBieHue HACHIILIEHHBIX MapOB BOAbL. [ITOTHOCTH BOJIBI U Mapa Ha JIMHUU HACHIIICHUSI.
2. TpoiiHas TOUKa HEKOTOPBIX BellecTB. JluarpaMMa coCTOsIHUS BObI B TPOMHOM TOUKE
3. IloBepXHOCTHOE HATSKEHUE KUAKOCTH
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4. Huxn Kapno
DKosorudyecKre mpooOIeMbl SIEPHOI SHEPreTUKU
6. YnauBHUTENbHBIN MUDP HUBNKU

hd

JNADNJIBMBI
3aKOHBI COXPAHEHUSI B MEXaHUKE
Pabora cumbl
BHeliHue u BHYTpEHHUE CHIIbL
JIBuKEeHHE TBEPAOTO Tella NapauIeIbHO MII0CKOCTH
TermoBoe n3nyyeHue
OcHOBHBIE IIPOLIECCH U3MEHEHUS COCTOSIHUS UJI€AJIbHBIX I'a30B
[IepBblii 3aKOH TEPMOJMHAMUKH
BTopoi1 3ak0H TepMOAMHAMUKN
Tpexdasznas cucrema
. MarnuTHO€ elicTBUE TOKA
. 'a3opazpsagHbie mpuOOpHI
. DNeKTpOU3MEpUTENbHbIE TPUOOPHI
. BotHOBas onTuka
. [lornomenue u paccesiHue cBeTa
. [TosryrmpOoBOJHUKOBBIE THOIbI
. DIEKTPONPOBOTHOCTH METAIIJIOB U MOJYITPOBOTHUKOB

PN RN =

—_ = = = = = = \©
AN BN WDN—= O

[TJIAKATBI
Nmeercs 230 mrakaToB 1Mo BCeM M3y4aeMbIM paszjieiam (HU3uKH.

OIIBIThI
NwmetroTcs B HaJTMYMU OTBITHBIE IEMOHCTPALUU B KOJIMYECTBE:
o MexXaHuke — 84;
10 MOJIEKYJISIPHOU (pusnke — 26;
10 AJIEKTPOMarHeTu3my — 86;
o ontuke — 30
10 aTOMHOU (pu3uke — 2

8.2 OcoGeHHocTy peanu3anmuM AUCUUIVIMHBI IS MHBAJMIAOB WU JIMI[ ¢ OrPAHMYEHHBIMH
BO3MOKHOCTSIMH 3710POBbSI

JlJis CTyIEHTOB C OTpaHMYEHHBIMH BO3MOYKHOCTSIMHU 37I0POBbsI CO3/IaHbl CIEIHANIbHBIE YCIOBUS
JUIA TOJyueHus oOpa3oBaHus. B 1ensx [JOCTYMHOCTH TOJIy4€HHUs BBICIIErO0 0O0pa3oBaHUS IO
00pa3zoBaTeIbHBIM IIPOrpaMMaM HHBAIMJAAMHM W JIMIIAMH C OTPAHUYCHHBIMH BO3MOYHOCTSIMH 370POBBS
YHHUBEPCUTETOM 00€CIIeYNBAETCS:

1. AnpTepHaTHUBHAs Bepcust 0(UIIHAIBHOTO caifta B ceTu «VHTepHeT» Il caboBUISAIINX;

2. JInst ”HBANMUIOB C HAPYLIEHUSMU 3peHHs (CI1a00BUASIINE, CIEBIC)

- TNPUCYTCTBHE AaCCUCTEHTa, OKa3bIBAIOUIETO OO0ydJaromeMycsi HEOOXOJWMYI0 TOMOIIIb,
OyOIupoBaHUE BCIYX CIPABOYHON MH(OPMAIIMU O pacliMCaHUM y4eOHBIX 3aHATHI; HATUYNE CPEICTB IS
YCUJICHUSI OCTATOYHOTO 3pEeHMs, OpailieBCKOM KOMIBIOTEPHON TEXHUKH, BUACOYBETUUHUTENEH, TporpaMm
HEBU3YaJILHOTO JIOCTyMa K HHPOPMAINH, POTPaMM-CHHTE3aTOPOB PEUYH U JPYTUX TEXHUUECKUX CPEICTB
npuema-fepenadn yaueOHo nHpopMaIu B JOCTYIMHBIX (opMax AJisi CTYJACHTOB ¢ HAPYIICHUSIMU 3pEHHUS;

- 3aJIaHuA U1 BBIIOJHEHUS Ha K3aMEHE 3aUHNTHLIBAIOTCS ACCHCTEHTOM;

- MICHMEHHBIE 3a/I1aHUs BBITIOJMHSIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS ACCUCTEHTY 00yJaroIInMCs,;
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3.Inss uWHBaIMIOB M JIMII C OIPAaHMYEHHBIMM BO3MOXXHOCTSAMHU 3I0POBbS IO  CIIyXYy
(cnabocnplmanye, rIyxue):

- Ha 3aueTe/’K3aMEHE IPHCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOUIMH CTYJEHTY HEOOXOAUMYIO
TEXHUYECKYIO TOMOILb C YU€TOM HHIMBHUIYaJIbHBIX OCOOCHHOCTEW (OH MOMOTaeT 3aHsATh pabodyee MecTo,
MepeBUraThCs, MPOUYUTATh U OPOPMUTH 3a/1aHUE, B TOM YHCIIE 3aITUCHIBAs IO JTUKTOBKY);

- 3a4eT/3K3aMEH MPOBOIUTCSA B TUCBMEHHOU (opme;

4. JIns MHBANIMUJIOB U JIMIl C OIPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbsI, UMEIOIINX HapyLIECHUs
OTIOPHO-JBUTATENIFHOTO ammapaTa, CO3/JaHbl MaTepHATbHO-TEXHUYECKUE YCIOBUs OOecTieunBaronue
BO3MOKHOCTh OECHPEMSATCTBEHHOTO JOCTYNa O0YyJalonMXcsi B y4eOHbIE MOMEIIEHUs, OOBEKTY MUTaHUS,
TyaJleTHbl€ U JIpyrHe MOMEUICHUs YHUBEPCHUTETa, a TakXke NpeObIBaHMs B yKa3aHHBIX IOMELIECHUSX
(HanmM4Ke pacIIMpPEeHHbIX JBEPHBIX POEMOB, IOPYYHEH U IPYTUX IPUCIIOCOOIEHUN).

- MIMCbMEHHBIE 3aJIaHUS BBIIOJIHAIOTCS Ha KOMIBIOTEPE CO CIEHATN3UPOBAHHBIM MPOTPaMMHBIM
o0ecrie4eHneM MM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTY/AEHTAa YK3aMEH MPOBOJIUTCS B YCTHOU (hopMe.

OOyuvarompecs M3 4YHCIa JMI C OTPAaHUYEHHBIMH BO3MOKHOCTSMM 370POBbsl OOECIEeUeHBI
AJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (opMax, aJalTUPOBAHHBIX K OrPAaHUYECHUSIM UX
3JI0pOBBSL.
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Ipunoxenue 1
JIMCT UBMEHEHMM (JIOITOJIHEHUI)

B pabouyIo IporpamMmy 1o AucHuIuinae «Du3nkay 1o HarpaBICHUIO
noarotoBku 04.03.01 — Xumus; [Ipoduns Heopranndeckass XuMusi 1 XUMHST KOOPAMHAITUOHHBIX
coenuHeHnit; ®u3ndeckas xumus Ha 2022/2023 y4eOHBIN 1o

Hepeqenb BHOCHMBbIX

Ner/n Jaement (mynxr) PIIT U3MEHEeHU (JI0MOJIHeHUil)

IIpumeyanue

OOcyxaeHa W peKOMEHJOBaHAa Ha 3acefaHu Kadeapbl QUMK HAHOCHCTEM
poTOKOJ No or" " 2022r.

3aBeayromnuii kadeapoi / /
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Ipunoxenue 2

Pacnpenesienne 6a/1710B TEKYIIEro W Py0e:KHOT0 KOHTPOJIS

Cymma 6annos

Non/n Buo xonmpona

Oowan cymma | 1-a mouxa 2-1 mouka | 3-1 mouka
1- | Ilocewenue 3anamuil 00 10 bannos 00 3 0. 0o 36. 0o 4e.
2- | Texkywuii Konmpoap: 00 30 6annos 00 106. 00 106. 00 106.
Omeem Ha 5 6onpocos om 0 0ol5 6. om(000506.| omOoo56.| om0ado)5o6.
[TonHbIi TPaBUIBHBIN OTBET 1o 15 6amwios 50. 50. 50.
Henonuplif IpaBUIbLHEIN OTBET or 3 nol5 6. orl 1056.| orlm0o56.| orl no50.
OrtBeT, coziepKanuii HETOYHOCTH, OMINOKA 006. 06. 06. 00.

Buinonnenue CaMoCmoAmenbHbIX

3a0anuii (pewienue 3aoau, Hanucanue
peghepamos, doknad, ycce ) om 0 00l5 6. om000506. |lom00056 |om00o56
1. | PybexcHolii KOHmMpoJib 00 30 6annos 00 10 6. 00 106. 00 106.
TECTHPOBAHHE ot 0- 1o 120. ot 0- 10 46. | ot 0- 1o 46. | ot 0- 1o 40.
KOJIJIOKBUYM ot 0 o 186. 0or010606.| or0mo66.| or0 1066.

Hmozo cymma mekyuwiezo u pyoexncrnozo
KOHmMpOA 0o 706annos 00 230. 00 230 00 246

IlepBblii 3Tan (0a30BbI)ypoBeHb) — OLEHKA
«Y[10BJICTBOPHUTEJIbHO»

He MeHee 36 0.

He menee 12 6.

He meHee 12 6

He meHee 12 0

Bropoii 3Tam  (MpOABHMHYTBLIA)YpOBEHb) —
OIICHKA «X0POIIO»

menee 70 0.
(51-69 6.)

MeHee 23 6

MeHee 23 0

MmeHee 240

Tperuii 3Tan (BBICOKMIl YPOBEHb) - OLICHKA

«OTJIMYHO»

ne menee 70 0.

He meree 23 0.

He meHee 23 0

He meHee 240
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Ipunoxenue 3

IlIkana oyenueanus NAAHUPYEMBIX PE3YTbMAMOE 00YYeHUS

Texyumii u py0e:KHbII KOHTPOJIb

Cemectp IIkana oueHUBaHUsA
0-35 6annoB 36-50 6ans0B 51-60 6an10B 61-70 6annoB
Bropoii | Hactuynoe  nocemenue | [TonmHoe wunmu yacrtuunoe | [lomHoe unu | IlomHoe
ayIUTOPHBIX 3aHATUH. | OCEUIEHNEe  ayAWTOPHBIX | YACTUYHOE MOCEIIEHHE | MOCEleHIE
HeynosinerBopurensHoe 3aHSATUI. YacTu4HOE | ayIUTOPHBIX 3aHATUN. | ayJAUTOPHBIX
BBIITOJTHEHUE JOMAIIHEro0 | BBIIIOJIHCHUE JOMAIITHET O IlonmHoe BBITTONHEHHE | 3aHATHH.
3a/1aHHUS. ITnoxas | 3amanus. YacTu4yHOE | JOMAILHErO 3a/IaHHUs. ITonHoe
IIOArNOTOBKAa K OaJUIbHO- | BBIITOJIHEHHWE 3aJaHuil I | BEITOIHEHHE 3aJaHuil | BBITOIHEHHUE
PEUTUHTOBBIM CaMOCTOSITENBHOW paboThI, | JJISI CAMOCTOSITENILHON | JIOMAIIIHEro
MCPOIIPUATHAM. CTYIIGHT TECTOBBIX SaHaHHﬁ, OTBCThHI pa6OTLI, TECTOBBIX | 3aJaHUA.
HE JIOITYCKAETCsI K | Ha KOJJIOKBUYME Ha | 3aJ]aHUl, OTBEThl Ha | BhINlONHEHUE
MPOMEXYTOUYHON OLIEHKY KOJUIOKBUYME Ha | 3aJlaHui JUIA
aTTecTaIn «YIOBJIETBOPUTEIHHO. OLIEHKY «XOPOIIIO». CaMOCTOATENbHON
paboTHI,
TECTOBBIX
3aJlaHUH, OTBETHI
Ha KOJJIOKBHyME
Ha OLIEHKY
KOTITUIHOM.
IIpomeskyTOoUHas1 aTTecTALMS
Cemectp [lIxama oreHMBaHUS
HeynoBnerBopurenbHO Y 10BIE€TBOPUTEIBHO Xoporio OTan4IHO
(36-60 6aoB) (61-80 GamoB) (81-90 6amoB) (91-100 6amrtoB)
Bropoii Crynent mmeer 36-60 | Ctyment wumeer 36-50 | Ctyment umeer 51-60 | Ctymenr mmeer 61-70

0amioB uTOram
TEKYIIEro u
PyOEXHOTO KOHTPOIS,
Ha DJK3aMeHe He naaj
MIOJTHOTO OTBETa HU Ha
OJTH BOIIPOC.

Crygent umeer 36-45
0alIoB MO  WTOram
TEKYIIEro u
PYOSXHOTO KOHTPOIIS,
Ha  OJK3aMeHe  Jal
TIOJTHBIA OTBET TOJBKO
Ha OJIIH BOITPOC

110

0ajoB 110 HTOram
TEKYIIEro W PYOEeKHOTO
KOHTPOJISI, Ha »JK3aMEHE
Janl TONHBIA OTBET Ha
OJTMH BOIIPOC W YaCTHIHO
OTBETHJI Ha BTOPOIl.

Crygentr wumeer 46-60
0ajI0B 110 HATOram
TEKYIIEro W PYOEeKHOTO
KOHTpOIIA, Ha DK3aMeHe

Jaj7l TIONHBIA OTBET Ha
OMH BOITPOC W
YaCTHYHO OTBETHJI Ha
o0a Borpoca.

CryneHT  uMmeeT 1O
UTOTaM  TEKYyIIero |

pyOexHoro KoHTpos 61-
70 Oa)juI0B Ha >K3aMeHe
HE [al IOJHOr0 OTBETa
HU Ha OJIMH BOTIPOC.

0ayIoB 110 HMTOram
TEKYIIEro u
PyOESKHOTO KOHTPOIIS,
Ha  DK3aMeHe  jJai
MOJHBIA  OTBET HAa
OUH BOIIPOC H
YaCTUYHO OTBETHJI Ha
BTOPOIl.

Crynent umeer 61 —
65 0aIoB II0 UTOraM

TEKYLIEro u
PYOEKHOr0 KOHTPOJIS,
Ha  DJK3aMeHe  Jal
NOJHBIA  OTBET Ha
OOMH  BOOpPOC |
YaCTUYHO OTBETHJI Ha
BTOpOH. Crynent

nMmeer 66-70 OayuioB
M0 WTOTraM TEKYIIEero
u pyOex)HOTO

0ajyIoB MO  HMTOram
TEKYILEro U PyOeXKHOTO
KOHTPOJISI, Ha DK3aMCHE
najl IOJIHBIA OTBET Ha
o0a Borpoca.
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KOHTPOJIA, Ha
3K3aMCHC Jall
IIOJIHBIA OTBET TOJBKO
Ha OWH BOIIPOC.
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