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Pabouas nporpamma aucuuiuiniel «Pu3nka» pazpaboTraHa Ha OCHOBE:

®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 (pex. ot 23.05.2025) «O6 obOpa3zoBanuu B
Poccuiickoit denepanuny;

denepanbHOr0  rocylapcTBEHHOIO  00pa30BaTEIBHOTO — CTaHJApTa CpEelHero  obIiero
oOpaszoBanus (yrBepxnaéH IIpukazom MunucrepcTBa oOpazoBanust U Hayku Poccuiickoit denepanun
ot 17 mas 2012 r. Ne 4130, pen. ot 27.12.2023);

denepanbHOr0  TOCYAApCTBEHHOro  obOpasoBatenbHoro cranjpapra (®I'OC) cpennero
npodeccuoHaIbHOTO 0oOpazoBaHuss Mo crneruanbHocTH 36.02.01 «Berepunapusi» (yTBEpKIeH
[Ipukazom Munucrepctsa npocsemenus Poccuiickoit @enepanuu ot 07.04.2025 r. Ne 270)

[TpumepHoOit paboueli mporpaMMBbl cpeHero 001ero oopazoBanus «OU3HKa»

IIpumepnoit mnporpammsl BocnuTanust (IIpunsra pemenuem DOYMO CIIO 36.00.00
Berepunapus u 30orexuus [Iporokon ot 15.08.2023 Ne 6).

CocTaBuTeE/Ib: Bypuesa C. C.

Pabouass mporpamma paccMOTpeHa W yTBEp)KJICHa Ha 3acelaHuu Kadeapbl TYMaHUTAPHBIX U
€CTECTBEHHO-HAYUHbIX TucHHIUIAH (TpoTokoi Nell ot 24.06.2025 r.)

3aBenyrommii kageapou i j /ﬁzﬁfﬂf/ N i Bacunenko O.B.

PabGouast mporpamMma paccMOTpeHa M YTBEp)KACHAa Ha 3acelaHHW MPEAMETHOW (IIMKIOBOW) KOMHUCCUH
(mportoxkon Nell ot 24.06.2025 1.)

y

IIpencenaresb npeaMeTHON (UKJI0BOM) KOMUCCUH AL Zapanmmmnaa H.B.
/
3aBenywomuii otaenennem CIIO e I'opaanos C.A.
//



1. IACIHOPT PABOYEH IMPOTPAMMBI JUCHUILJIAHBI
C0O0.01.06 ®uzuka

1.1. O6saacTh NpUMEHEeHsI MPOTPAMMBI
Pabouass mnporpamma muctumiuabl COO.01.06 «®Pusmka» SBISETCS YaCThIO ITPOTPAMMBI
noaroroBku cneuuanuctoB cpeanero 3BeHa (IIIICC3) B coorBerctBun ¢ PI'OC CIIO mo
crneranbHocTH 36.02.01 «BetepuHapusy.

1.2. MecTo aucuuniaunsl B ctpykrype OII CITIO
Huctummuaa COO.01.06 «Dusukay sBiIseTcs 005S3aTeNbHONW IUCIUIUIMHON MpeIMEeTHOM
obnactu «EctecTtBeHHO-HayuHble TipeameTsly PI'OC cpemnero oOmiero obpa3oBaHus u 0a30BOH
IUCLUUIUIMHON o0meoOpa3oBarenbHoit moarotoBku CIIO u peanusyercs B I u Bo Il cemectpax mpu
CPOKE MOJy4eHHsI CpeHero npodeccuoHanbHOro oopa3zoBanus 3 roga 10 mMecsiies.

1.3. Henu u 32124 JUCUUILIMHBI, IJIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS TUCHHIJIMHbBI:

Conepxanne mnporpammbl aucuuiuiiHbel COO.01.06 «®Dusnka» HanmpaBi€HO Ha JOCTHUXKEHHUE
CHEAYIOUIMX LeJeH:

- (opmupoBanue y o0OydalOMMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3OBaHMS, 3HAYMMOCTH
(bU3MYECKUX 3HAHUU NJISI COBPEMEHHOTO KBAM(DUIIMPOBAHHOTO CIICIIUATNCTA MPU OCYIIECTBICHUU €0
npodeccuoHalbHOMN e TeIbHOCTH;

- (opmupoBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

- oBIIaJieHUE crienuduaeckoil cucreMoi (PU3NIECKUX MOHATHN, TEPMUHOJIOTHEH U CHMBOJIUKOM;

- OCBOEHHE OCHOBHBIX (PM3NYECKHUX TEOPHUil, 3aKOHOB, 3aKOHOMEPHOCTEI];

- OBJIaJICHUE OCHOBHBIMHM METOJIaMU HAy4YHOTO IMO3HAHUS MPUPOJIbI, UCIOIB3YEMBbIMU B (hU3HKE
(HabnrofeHue, OMMCcaHre, N3MEPEHHE, BBIIBIKEHUE TUIIOTE3, IPOBEICHNE SKCIICPUMEHTA),

- OBJIaJiIcHUE YMEHHUSMU 00pabaTbiBaTh JaHHBIE OJKCHEPUMEHTa, OOBICHITH IOJy4YECHHBIE
pe3yNbTaThl, YCTaHABIWBATh 3aBHCHUMOCTH MEXAYy (U3MYECKMMH BEITUYMHAMHU B HAOII0JaeMOM
SIBIIGHUH, JIeJaTh BHIBOJIBI;

- opmupoBanue ymeHus pemarh GU3NIECKUe 3a1a9u pa3HbIX YPOBHEH CII0)KHOCTH;

- pa3BUTHE TO3HABATENbHBIX HHTEPECOB, WHTEIIEKTYaJbHbIX M TBOPYECKHX CIIOCOOHOCTEH B
mporecce MPUOOpPETeHHs] 3HAHUM C HCIOJNB30BAHMEM pPAa3jIMYHBIX HCTOYHUKOB HH(MOpPMALUU U
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI; YMEHUI (OPMYITHPOBATH 1 00OCHOBBIBATH COOCTBEHHYIO
MO3UITUIO 10 OTHOIICHUIOK (pr3mdeckoil HHGOpMAIUH, MOTYyIaeMOU U3 pa3HBIX HCTOUYHUKOB;

- BOCIIUTaHHUE YyBCTBA FOPAOCTH 32 POCCUNUCKYIO (DU3HUECKYIO HAYKY.

OcBoenune auciunael COO.01.06 «®Du3nka» MpeanonaraeT peeHne Cleayomux 3agad:

- npuoOpeTeHHe 3HaHMK O (yHIAMEHTATbHBIX (U3UYECKUX 3aKOHAX, JICKAIIUX B OCHOBE
COBPEMEHHOW (PU3UYECKON KapTUHBI MHpa, NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB H
MIPOM3BOJICTBEHHBIX MPOILIECCOB, O Hauboyiee Ba)XKHBIX OTKPBITUAX B 00JACTH (PU3UKH, OKa3aBLIMX
OTIPE/ICTISIONIEE BIUSHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

- TMOHUMaHUe (PU3NYECKON CYIIHOCTH SIBJICHUN, MPOSBISIONIMXCS B paMKax MPOU3BOACTBEHHOMN
JeSITeNbHOCTH,

- OCBOGHHME CIOCOOOB HCIOJB30BaHUA (PU3MUECKUX 3HAHUM JUIsl PELICHHS MPAKTHUYECKUX U
npodeccHoHaNBHBIX 3a/a4, OOBSICHEHUS SBICHUI MPUPOJBI, TPOU3BOJICTBEHHBIX M TEXHOJOTHYECKHIX
MPOLIECCOB, MPHUHIIMIIOB ACUCTBUS TEXHUUYECKUX NMPUOOPOB U YCTPOMCTB, oOecrieueHusi 0e30MmacHOCTH
MIPOU3BOJICTBA W OXPaHbI IPUPOIHI,

- (opmMupoBaHuEe yMEHHI pemiaTh y4eOHO-TIPAKTHYECKUE 3a1adi (PU3MUECKOTO COJEPKAHUS C
y4€TOM NMpOoQeCcCHOHATBHON HAPABICHHOCTH;

- MpUOOPETEHHE OMBITA MO3HAHUS U CAMOTIO3HAHMSI; YMEHUHN CTAaBUTh 3a/1a4M U peliaTh MpoOIeMbl
¢ yuétoMm npodecCHOHaTHHON HAIPAaBIEHHOCTH;

- opMupoBaHUE yMEHUHN UCKATh, AaHAIM3UPOBATH U 00padaThIBaTh (HU3UIECKYIO HH(DOPMAITHIO C
y4€TOM NMpOoQeCcCHOHATBHON HAPABICHHOCTH;

- TOArOTOBKAa OOYyYaroImMXCS K  YCIEUIHOMY OCBOCHHMIO JUCHMIUIMH W MOZYJeH
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poheCCHOHATFHOTO IMKJIA: (JOPMHUPOBAHUE Y HUX YMECHUH H OIBITA ACATEIBHOCTH, XapaKTEPHBIX IS
npodeccroHabHOMN eSTENbHOCTH;

-  TOArOoTOBKa K  (OPMHUPOBAHHWIO  OOIIMX  KOMIETCHIMH  Oyaymiero  cCrenuajucra:
caMo00pa3oBaHMs,  KOMMYHHKAIlMM,  TPOSIBICHUS  TIPaXTAHCKO-TIATPHOTHYECKON  IMO3WLUH,
COTPYIHUYECTBA, MPUHATHS PEIICHUH B CTaHAAPTHON M HECTAaHIAPTHOW CUTYAIHsX, IIPOCKTUPOBAHUS,
npoBefeHusT (DU3NYECKHX H3MEpPEeHUH, H(PQPEKTUBHOIO M 0OE30MacCHOr0 HCIHOJIb30BAHUS PA3TUYHBIX
TEXHUYECKHUX YCTPOMCTB, COOIOICHUS MMPABIII OXPAHBITPY/Ia MPU padboTe ¢ GU3NIECKUMHU MPUOOPAMU U
o0opynoBaHUEM.



IInanupyemMble pe3yabTaThl OCBOEHUS AUCHUIIMHBI:

Hﬂa}mpyeMble PE3YAbTATHI OCBOCHUSA TUCIHUILIIMHBI

O0mme

JAucnumiimHapHbie

OK-07. Cooeiicmeosamb coxpaneHuio oKpyxcaiouieii cpeobvlt, pecypcocoepericenuio, Ighghexmusno
0elicme0samy 8 Upe3ebluailHblX CUMYAyUax

JInYHOCTHBIE Pe3yabTAThI:
- c(hOpMHUPOBAHHOCTh JKOJOTHYECKON KYJIBTYPHI,
MOHUMAHUE BIUSHUSA COLUATBHO-I)KOHOMHUECKUX
MPOIIECCOB  HA  COCTOSHHWE  TPHPOJHOM U
COLIMAJbHONW  Cpenbl, OCO3HAHWE TJI00ATBHOTO
XapakTepa dKOJIOTHYECKUX MTPOOIIeM;
- IUIAHUPOBAaHUE M OCYIIECTBJICHUE JEWUCTBUHM B
OKpyKalollle cpele Ha OCHOBE 3HaHUS lieNel
YCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA;
aKTHUBHOE HENPUATHEC NECHCTBUHN, TPUHOCAIIUX Bpe
OKpy:Karolleu cpene;
- yMEHHE TPOTHO3WPOBATH HEOIATONPHUSTHHIE
SKOJIOTUYECKUE TOCICACTBUS MPEANPUHUMACMBIX
JICUCTBUM, IPEOTBpAIIaTh UX;
- pacimpeHue OTIbITa JIeSITeTbHOCTH
SKOJIOTUYECKON  HAMpPaBICHHOCTH HA  OCHOBE
3HAaHUU 10 (PUBHKE

MeTtanpeaMeTHble pe3yJIbTAThI:

- ONpeAeNaTh LeNu ACSATeNbHOCTH, 3aJaBaTh
MapaMeTphl U KPUTEPUH UX JTOCTIKEHUS;
- BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B
paccMaTpuBaeMbIX (GU3MUECKUX SBICHUSX;
- KOOPJAWHUPOBAaTH W BEHINOJHATH padoTy B
YCIIOBUSIX ~ PEambHOrO,  BHUPTYadbHOTO |
KOMOMHHAPOBAHHOTO B3aNMOCHCTBUS;
- pa3BUBaTh KPEaTHUBHOE MEIIUICHUE
PEIICHUY )KU3HEHHBIX TPo0IeMm;
- BIIJIETh Hay4qHOU TEPMUHOJIOTUEH,
KIJIFOUEBBIMU MOHATUSMHU u METOJITaMU
(u3nUecKoil HayKu;
- BJIQ/IETh HaBBIKaMHU yae6HO-
HCCJEN0BATEIBCKONM U MIPOEKTHON JEATENBHOCTU
B obmacth  (QU3MKH;  CHOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOUCKY
METOJIOB  pelieHus  3ama4  (HU3HIECKOro
co/iepKaHusl, MPUMEHEHHIO Pa3IMYHBIX METOJIOB
MO3HAHUS;
- BJIA/IETh BUIAMHU JIEATEIBHOCTH TI0 TOIYYECHHIO
HOBOTO 3HAHUA, ero WHTEpIpETaIuH,
MpeoOpa3oBaHUI0 M MPUMEHCHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallliX, B TOM YHCJIE TIPU CO3IaHUU
y4eOHBIX POCKTOB B 00J1aCTH (PU3UKH;
- BBIBIATH MPUYUHHO-CIEICTBCHHBIC CBSI3U U
aKTyaJIu3UpOBaTh 3ajady, BHIJIBUTaTh TUIOTE3Y
e€ pemeHws, HaXOAWTb apPTyMEHTHl IS
JIOKa3aTebCTBA CBOMX YTBEP:KACHMI, 3a/1aBaTh
napaMeTphbl U KPUTEPUU PEIICHUS;
- aHANM3WPOBATh MOJYyYEHHBIE B XOJ€ PEIICHUS
3a/la4¥l pe3yabTaThl, KPUTHUECKHA OLIEHWBATh HMX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh W3MCHECHHE B
HOBBIX YCIIOBUSIX;

npu

- c(hopMHPOBAHHOCTH TIPENCTABICHUNA O POJM M MeECTe
(bM3MKM W acCTPOHOMHH B COBPEMCHHOH Hay4HOI
KapTUHE MHpa, O CUCTEMOOOpa3yronieil poiu GU3NKHA B
Pa3BUTUH €CTECTBEHHBIX HAYK, TEXHUKH M COBPEMEHHBIX
TEXHOJIOTHHA, O BKJIAAE€ POCCHUCKHX M 3apyOeKHBIX
VYCHBIX-(PU3UKOB B pa3BUTHC HAyKW; ITOHHUMAaHUC
(hU3MYECKOM  CYHIHOCTH  HAOJIIOJAEMBIX  SIBJICHHMA
MHUKpPOMHpPA, MAaKpOMHUpPa ¥ METaMrpa; MOHUMaHUE POIH
ACTPOHOMUU B MPAKTUYECKOH ACITEIHLHOCTH YeTIOBEKa U
JABHEUIIIEM HAyYHO-TEXHUYECKOM Ppa3BHTHHU, POIU
(hu3uKH B (hopMUpOBaHUHU Kpyrosopa u
(yHKIIMOHATBHOW TPAMOTHOCTH YeJIOBEKA JUTsl PEIICHUS
MPAaKTHYECKUX 33134,

- c(hopMHUPOBaHHOCTH YMEHHH pacmo3HaBaTh
(usnueckue sBacHUS (MPOLECChI) U OOBICHATH UX Ha
OCHOBE W3Y4YCHHBIX  3aKOHOB: paBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIOKCHUE,
cBOOOMHOE TaJlEHUE Tell, JABIKEHHE IO OKPYKHOCTH,
WHEpLUs, B3aWMOJACHWCTBHE  Tel, KoJeOaTelbHOEe
JIBUKCHHE, PE30HAHC, BOJIHOBOEC NBMXeHHE; nupdys3us,
OpOYHOBCKO€ JBIDKEHHE, CTPOCHHE IKHIKOCTEH W
TBEPABIX TeJ, U3MEHEeHHe 00beMa TeJ NpPU HarpeBaHUHU
(oxmaxaeHWn), TEIUIOBOC pPAaBHOBECHE, HCHapeHUE,
KOHJICHCAITNS, TUIaBJIEHUE, KPHUCTAJLTU3aIus, KHUIICHHUE,
BIIAXXHOCTh BO3/yXa, CBSI3b CpEJHEH KHUHETHYECKON
SHEPTUH TEIUIOBOTO JBWKCHUS MOJIEKYJ ¢ aOCOTFOTHON
TEMIIEPATypO, TOBBINICHUE NABJICHHUS Ta3a IMPU €ro
HarpeBaHUM B 3aKPBITOM COCYZAE€, CBSI3b MEXKIY
nmapaMeTpaMH COCTOSHHUS Ta3a B  HU30MpOIleccax;
JNIEKTpU3alMs  TeJN,  B3aWMOJCWCTBUE  3apsjioB,
HarpeBaHue NPOBOJHUKA C TOKOM, B3aWMOJICHCTBHE
MarHuToB, DJEKTPOMArHWTHAs WHIYKIHS, JeHCTBHE
MarHMUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM |
JBUOKYIIMIACS 3apsil, ICKTPOMAarHUTHBIE KOJeOaHUS W
BOJIHBI, TPSMOJMHEWHOE pacHpOCTpaHEHHE CBETa,
OTpakeHUE, NPEIOMIICHUE, HHTEPPEPEHITH, TUDPAKITHS
u TTOJISIPU3AITHS CBeTa, JUCTICPCUS CBETa,
(dhotoanekTpuueckuii  3¢G¢deKT, CBETOBOC JaBIICHHE,
BO3HHUKHOBEHHE JINHEHYATOr0 CIIEKTpa aTOMa BOAOPO/a,
€CTECTBCHHAS U HCKYCCTBCHHAS PaINOAKTUBHOCTH;

- BIQJICHUE OCHOBOMOJIATAIONIMMHU  (DU3UYCCKUMHU
MOHATUSAMH W BEIUYMHAMH, XapaKTEPHU3YIOUUMH
(huzmueckre Mporecchl (CBA3aHHBIMH C MEXaHHYECKUM
JIBUKCHHEM, B3aUMOJICHCTBHEM TEJI, MEXaHUYCCKUMHU
KOJIEOaHUSIME W BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM  BEIICCTBA, TEIUIOBBIMU  IPOIIECCaMU,
ANEKTPUICCKUM U MarHUTHBIM TOJISIMH, 3JIEKTPHYSCKAM
TOKOM, JJIGKTPOMarHUTHBIMUA KOJIEOAHHSIMH U BOJIHAMU,
ONTUYECKUMH SIBIICHUSIMH; KBAaHTOBBIMH SIBIICHUSMH,
CTPOCHUEM aToMa " ATOMHOTO smpa,
PaIMOaKTUBHOCTHIO); BIIAZICHHE OCHOBOIIOJIATAIOIINMHU
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- craBuTh HW (OPMYIMPOBATH COOCTBEHHEIC
3a/1auu B 00pa30BaTEIbHON JACATEIBHOCTH, B TOM
YHUClie TPH WM3Y4YeHWH (M3WKH;, NaBaTh OIIEHKY
HOBBIM CHUTYAaITHSIM, OICHHWBATH MPHOOPETEHHBIN
OTIBIT;

- yMETh IMEPEHOCUTHh 3HaHHWA MO0 (Qu3MKe B
MPAaKTHYECKYI0 O0JIACTh IKU3HEAEATEIHHOCTH;
BBIJIBUTATh HOBBIE uzieu, npeaiaraTh
OpUTHHAJIBHBIC TOIXOJbl W PEIICHUS; CTaBUTh
pobOIeMBbI u 3aJa4d, JIOITyCKAIOIIIHe
abTepHATHBHBIE PEIICHUS;

- BJIAJICTh HaBBIKAMHU TOJIYYCHHS WH(OpMAIUU
(u3NYecKoro  coJepKaHUs W3  UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSATENHHO OCYIIECTBISTH
MOUCK, aHaau3, CHUCTEMAaTHU3ALINIO u
WHTEPIPETAUI0 HHPOPMAIIHH PA3IUIHBIX BHIIOB
u bopm MIPEICTaBIICHUS; OIICHUBAThH
JIOCTOBEPHOCTH WH(OPMAIIHH;

- WCIOJIb30BaTh CPENCTBA MH()OPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTHA B pPEIICHUU

KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpraHM3allMOHHBIX  33/ad C  COOJIFOJICHUEM
TpeOoBaHMIA 3PTrOHOMHUKH, TEXHUKHU

0C30IaCHOCTH, THUTHCHBI, PECypCcoCOEpeKeHUs,
OpaBOBBIX M OTHYECKHX  HOPM,  HOPM
MHQOPMAaITMOHHON 0€30MaCHOCTH;

- CO3J1aBaTh TEKCThI (PU3MUECKOTO COJEPKAHUS B
pasM4HBIX QopMaTax ¢ y4ETOM Ha3HAUCHHS
MHQOpPMalMK W IIeJICBOH ayIWTOPHUH, BBIOMpAs
oNnTUManbHyl0  (OpMy  TpEACTaBICHUS U
BU3yaJH3alllH.

- HCTONb30BaHHWE Pa3IUYHBIX WH(GOPMAIMOHHBIX
00BEKTOB, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTh
CTaJIKMBaThcd B mpodeccHoHanbHON cdepe B

N3yUYCHHUUN SIBIICHUH 1 MponecccoB

ACTPOHOMHUYECKHMH  TOHSATHAMH,  TO3BOJISIONIUMHU
XapakTEepU30BaTh  MPOLECCHl,  IPOUCXOIALIME  Ha
3Be37aX, B 3BE3JHBIX CHCTEMaX, B MEXIaJlaKTHYEeCKOM
cpele; ABIDKEHHE HEOECHBIX Tell, DBOJIOIHIO 3BE3[ U
Bcenennolii;

- BIaJICHUE 3aKOHOMEPHOCTSMU, 3aKOHAMU U TEOPUSIMU
(3akon BcemupHoro Ttsarorenus, I, II m III 3akoHBEI
HrroTona, 3akOH COXpaHEHUS MEXaHUYECKOW SHEPTHUU,
3aKOH COXPaHEHHUS UMITYJbCA, MPUHLHUI CYNEPHO3UIIU
CHWJI, TIPUHLIMIT PaBHONPABHOCTH WHEPIHATBHBIX CHCTEM
OTCYEeTa; MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BLIC 3aKOHBI, MEPBBIA 3aKOH
TEPMOIAMHAMUKY, 3aKOH COXPaHEHHUS JIIEKTPUIECKOTO
3apsana, 3akoH Kymnona, 3akon Oma Juist ydacTKa IIeTy,
3akoH OMa JUisi TOJHOM 3JCKTPUYECKON IenH, 3aKOH
Hxoyns - Jlenia, 3aK0H 3JIEKTPOMArHUTHON UHAYKIIUU,
3aKOH COXPAaHEHHUS JHEPIHWH, 3aKOH NPAMOIWHEHHOTO
pacmpoCcTpaHEHUs CBETA, 3aKOH OTPAXKCHUSI CBETA, 3aKOH
MPEIIOMJICHUS CBETA; 3aKOH COXPAHECHUS DHEPTUH, 3aKOH
COXpaHEHUS UMITyJIbCa, 3aKOH COXpaHEHUS
JIEKTPUIECKOTO 3apsiia, 3aKOH COXPAaHEHHS] MacCOBOTO
4yucia, TMOCTylaTel bopa, 3akoH paguoaKTUBHOTO
pacmanma); YBEPEeHHOE WCIOJIb30BAHHE 3aKOHOB U
3aKOHOMEPHOCTEH TpHU aHaiu3e (PU3UUECKUX SIBICHUHN U
MPOLIECCOB;

- YMEHUE YUYUTHIBATh I'PAHULIBI IPUMEHEHUS U3YYCHHBIX
(buzndecknx MOJIeJIei: MaTepraibHas TOYKa,
WHEepLUUaTbHAs CHUCTeMa OTCYeTa, WACANbHBIA Tas;
MOJICNIA CTPOCHHUSA Ta30B, >KUAKOCTEH U TBEPABIX TeT,
TOYEYHBIM DJJIEKTPUYECKUN 3apsl, sAllepHas MOJEelb
aToMa, HYKJIOHHAas MOJEeNb AaTOMHOTO SApa IIpH
petieHnn GU3NIESCKUX 3a71a4;

- BIIaJICHUE OCHOBHBIMHU METOJAMH HAy4YHOI'O MO3HAHUS,
UCTIONB3yeMBIMH B (U3UKE: IPOBOAWTH TMPSIMBIE H
KOCBEHHbBIC U3MEPCHUS (DU3MUYECKUX BEIWYHH, BHIOUpAs
ONTUMANBHBIA  CHOCOO M3MEpPEHHS U UCHOJIb3YS
M3BECTHBIE METOJIbI OIIEHKH MOTPEUIHOCTEN M3MEPEHUH,
NPOBOJIMTh HCCIICAOBAHHE 3aBHCUMOCTEH (QH3MUYECKHX
BEIMYMH C HCIOJNb30BAaHUEM NPSIMBIX H3MEPCHUMH,
OOBSACHATH  TONIyYEHHBIE  PE3YIbTAThl, HCIOIB3YA
(dusnveckne TEOpWW, 3aKOHBI W TIOHSATHS, W JeNaTh
BEIBO/JIBI, COOJIOAATh TpaBuiIa 0E30MacHOro TpyAa IpH
MPOBEJCHUHM WCCICAOBAaHUM B paMKaXx y4eOHOTro

JKCIIEpUMEHTA u y4e0HO-HCCIIeIOBATEIHCKON
JIESATEIIbHOCTH c UCTOJIh30BaHUEM U POBBIX
U3MEPUTEIBHBIX  YCTPOHCTB W JTa0OPaTOPHOTO
obopymoBaHus; CHOPMHUPOBAHHOCTD MPEICTABICHUN O
MEeTOoJaxX TMONY4YEHHUs HAayYHBIX AaCTPOHOMHYECKHX
3HAHUI;

- c(hopMHPOBaHHOCTh yMEHHUS peIIaTh pacyeTHbIC
3a1a9d  C SBHO 3aJaHHOW (U3WYECKOW MOJEIBIO,
UCTIONB3ysl (U3MUECKHME 3aKOHBI ¥ MPHUHIUIBL, Ha
OCHOBE  aHajgW3a  YCJIOBUS  3aJa4ydl  BBIOMpATh
(hU3NIECKYI0 MOJICTh, BBIICIATE (PH3HMYECKHE BETMYHHEI
U (HOPMYIIBI, HEOOXOIMMBIC JIJISl €€ PEIICHNUs, TIPOBOIUTH
pacueTl U OILICHMBAaThb PEATBHOCTh IOJYYEHHOTO
3HAYEHUS (uznveckoit BEJIMYUHBL; pemaTh
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KayeCTBECHHbIC  3ajJ]aud,  BBICTpPaWBask  JIOTHYECKH
HETPOTUBOPEUYHMBYIO ILIETIOYKY PACCYXKACHUH € Omopoit
Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (hU3UYCCKUE
SIBTICHUS;

- c(hOopMHUPOBAHHOCTH YMEHUS MPUMEHAThH MOJYYCHHBIC
3HaHHUA IS OOBSCHCHHUS  YCJIOBUH  TMPOTEKaHUS
(usnvecknx SBICHWUH B TMPHPOJEC W IS TPHHATHUS
MPAKTHYECKUX PEIICHUH B TIOBCETHEBHOW KH3HU IS
oOecriedeHusi  0E€30MACHOCTH TMPH  OOpaIleHHH C
OBITOBBLIMU TIPUOOpAMH U TEXHHYESCKHMH YCTPOWCTBAMH,
COXpaHEHUs  37I0POBbS W COOJNIOJNIEHWS  HOPM
9KOJIOTHYECKOTO IOBEICHHUS B OKpYXawIel cpexne;
MOHUMaHHE HEOOXOJIUMOCTH TPUMEHEHHUS JTOCTHKCHUI
GU3MKH W TEXHONOTHHA Ui  paIlHOHAJIBHOTO
NPUPOAOTIONB30BAHHUS;

- copMupoBaHHOCTE COOCTBEHHOM TO3HIHUH IO
OTHOIIICHHUIO K (pU3HUECKOH HH(pOpPMAIMH, MMOTydaeMOM
U3 Ppa3HBIX HCTOYHUKOB, YMCHUH HCIOJIh30BATh
UG pOBkIC TEXHOJIOTUU TUIS TIOWCKa,
CTPYKTYpUPOBaHHUS, MHTCPIPETAIINNA H TPEJCTABICHUS
yaeOHOH W  HAYYHO-TIOMYJIIpHOH  WH(pOpMaIuy;
pa3BUTHE YMEHUI KPUTHYECKOTO aHAIM3a MOJydaecMOn
uHbOpMAIUH;

- OBJAJEHWEe YMCHUSAMH paboTatb B TPyIIe C
BHITIOJTHGHUEM  PA3JIMYHBIX  COIMATBHBIX  pOJICH,
TUTAHUPOBATH paboty TPYIIIbL, paIMoHANTBHO
pacrpenensiTh  JESATENBHOCTh B HECTaHJAPTHBIX
CUTYyallusX, aJICKBaTHO OLICHWBATH BKJIAJ] KAXKIOTO H3
YYaCTHUKOB TPYIIBI B PEHICHHE paccMaTpUBacMOM
MPOOIIEME;

1.4. O0mas Tpy10eMKOCTb JMCIHIIIHHBI.
VYueOHas Harpy3ka (Bcero) 108 yacos, B TOM ducie:
- o0s3arenbHas ayqUTOpHas yueOHas Harpy3ka oOydaromerocs - 108 acos.




2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

2.1. O0beM AUCHMILVIMHBI M BHABI Y4e0HOH padoThl

Bun yueOHbIX 3aHATHI

O0BEéM yacoB

cemecmp Hroro

1 2
YueOHas Harpy3ka (Bcero) 64 44 108
Oos13aTennbHAs ayIMTOPHAsl HArpys3ka (Bcero), B ToM 64 44 108
yucie:
- JIEKIIUHA 32 22 54
- IPAKTUYECKUE 3aHSITHUS 32 22 54
CamocrosiTesibHass paboTa - - -
NuauBuayanbHBIA NPOEKT - - -
KoncyabTanuun - - _
®opMa NPOMEKYTOYHOM aTTECTAIMHU MO TUCHUIIAHE -
-nu¢ epeHInpoBaHHbIN 3a4eT + +




2.2. TemaTnueckuii njian u cogep:xkanve (ucuumiaInabl CO0.01.06 «Pusukay

HaunmeHoBaHuepa3saeyioB
U TeM

Coaeprxanue y4eOHOro MaTepHuaJia, JJa0opaToOpHbIe H NPAKTHYEeCKHE 3aHATHS, CAMOCTOSITeJIbHAsI

padoTa o0yyaruuxcs

O0BpeM
yacoB

dopmMupyemblie
KOMIIeTeHIIUH

1 cemecTp

Pa3nen 1. BBenenne

Tema 1.1.
BBenenue

Conep:xanue yueOHOr0 MaTepHuaJia

du3nka - Hayka o mpupoze. Haydaple MeTobI TO3HAHHS OKpY’Karomero Mupa. Poib skciepumenTa o
TEOpHH B TPOIECCe TO3HAHWS TNPHUPOJBL. DKCIEepUMEHT B (u3uke. MojenupoBanue (U3NUECKUX
sIBIICHUI U mpolieccoB. Hayunble runote3pl. @u3nyueckue 3aKOHbI U TEOPUH. ['paHUIbl TPUMEHIUMOCTHU
(uzndecknx 3akoHoB. [TpuHIMIT cooTBeTCTBUS. PONb M MecTo (u3nku B GOPMUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTHHBI MHUpPA, B TPAKTUUECKON JEATEIbHOCTH JI0JIeH
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Pasznen 2. MexaHuka

Tema 2.1.
Kunematuka

Conep:xanue yueOHOro MaTepuaJia

Mexannyeckoe aBwkeHHe. OTHOCHTEIBHOCTh MEXaHMUYECKOTo JBmkeHHS. CucreMa oTcyera.
Tpaekropus. llepemerienne, CKOpoCTh (CpemHAS CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOpPEHHE]
MaTepUaTbHON TOYKH, WX TPOCKIMH Ha OCH CHUCTeMbl KoopauHaT. CiloXeHHWe TNepeMemeHn |
CIOKeHHWEe CKopocTell. PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE ABIKeHHE. [ paduky
BaBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPCHHUS, IyTH W MEPEeMEIICHHS MaTCPUAIBHON TOYKU OT|
BpemeHn. CBOOOMHOE TanieHUE. YCKOpeHHE CBOOOMHOTO majaeHus. KpuBomuHEHHOE IBUKCHUE.
/IBrmKeHHE MaTepUAIbHOM TOYKU IO OKPY)KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHas cKopocTh. [lepuon ul
uactoTa. LleHTpocTpeMUTETFHOE YCKOPEHHE

IIpakTHYecKoe 3aHATHE

M3MepeHre MIHOBEHHOM CKOpOCTH. MccneqoBaHHE COOTHOIIEHUS MEXIY MyTSIMHU, MPOUJIeHHBIMU
TEJIOM 3a IOCIEIOBATEIbHBIC PaBHBIE MPOMEXYTKH BPEMEHU MPH PABHOYCKOPEHHOM JIBKCHUU C
HayaJbHOW CKOPOCTHIO, paBHOW Hyi0. M3yueHue NBWKEHHUA IIapuKa B BSA3KON >XUIKOCTH. M3yueHue
[MBMKEHMSI TeNa, OPOIIEHHOTO TOPU30HTANIBHO.
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Tema 2.2.
JInnamuka

Conep:xanue yueOHOro MaTepHuaJia
[Mpunuun otHocutTenbHocTU ['ammnes. [lepseiit 3akoH HeioroHa. MHepruanbHble CUCTEMBI OTCUETA.

Macca Tema. Cuna. Ilpuanmn cymeprno3uiiny cwl. Bropoit 3akon HeroToHa A1 MaTepHalbHON TOYKH
B mHepnuanbHOl cucreMe otcuera (MCO). Tpetnit 3akoH HeloTOHA 711 MaTepHAIBHBIX TOYEK. 3aKOH
BceMupHOTo TaroreHus. Cuna tsoxectu. IlepBas kocMudeckas ckopocTts. Bec Tenma. Cuna ynpyrocty.
3akon I'yka. Cuma tpenms. Cyxoe Tpenue. Cuia TpEeHHS CKOJBXKEHUS W CHJIA TPEHHUS IIOKOS.
Koaddurmuent tpenus. Cuna CONPOTUBICHHS TPH JBWKCHUU Tella B JKAJKOCTH WIH Tase.
[MocTynarenpHOe W BpallaTeIbHOE JBIKCHHE aOCONIOTHO TBEPAOrO Tena. MOMEHT  CHIIBI
OTHOCUTEIHHO OCH BpaieHus. [1nedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO
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IIpakTHYecKoe 3aHATHE.

M3y4ueHre OBWKEHHS Opycka IO HAaKJIOHHOM TUIOCKOCTH TIOX JEHCTBHEM HECKOJBKHX CHIL
MccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOMIMX B JAe()OPMHPOBAHHON NpPYXKHUHE WU
[PE3NHOBOM 00paslie OT BEIMYUHBI HX Jieopmanuu. lcciaenoBanue ycloBUH paBHOBECHUS TBEPIOTO
[reJa, UMEIOIIEr0 OCh BpaIIeHHUs

Tema 2.3.
3aKOHBI COXpaHEeHHSs B
MeXaHHKe

Conep:xanue yueOHOro MaTepuaJia

MMITyihC  MaTepuaabHOW TOYKH, CHCTEMBI MaTEPHAIBHBIX TO4YeK. VIMIynbC CWIIBI W WM3MEHEHUE
MMITyJIbca Tela. 3akoH coxpanenms wumiyinbca B MCO. PeaktuBHOe nBwkenme. Pabora cHIIBL
MormHOCTs cuibl. KuHeTHueckass SHeprusi MarepuaibHOM TOYKH. Teopema 00 HW3MECHCHHH
KHHETUYEeCKOH  »Hepruu.  [loTeHnumanbHas  SHeprus.  [loTeHImManmbHash  3HEPTUS  YIOPYTO
meopMUpoBaHHOW TPYKUHBI. [lOTeHIMANbHAS SHEPrusi Tena BOJMM3M TOBEPXHOCTH  3EMIIH.
[MoreHMaNbHbIC W HEMOTCHIUAIbHBIE CHIIBL. CBs3b Pa0OTHl HEMOTCHIUANBHBIX CHJI ¢ M3MCHEHHEM
MEXaHUYECKOW DJHEPTrUU CHUCTEMBI Tell. 3aKOH COXPAaHCHMsI MEXaHWYEeCKOW SHEepruu. YTpYyrue u
HEYTIPYTHE CTOJKHOBEHUS

IIpakTHYecKoe 3aHATHE.
M3yueHne CBSI3W CKOPOCTEH Telml TpH HEympyrom ymape. McciemoBaHue CBSI3W paOOTHI CHIIBI C
M3MEHCHHEM MEXaHUUYECKON SHEPrUH Tela
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Pasnen 3. MonexkynsipHas Gpu3nKa ¥ TePMOAMHAMHKA

Tema 3.1.

OCHOBBI MOJIEKYJISAPHO
- KHHeTHYeCKOiTeopuu

Conep:xanue yueOHOT0 MaTepHuaJa

OCHOBHBIC TTOJIOKEHHS MOJICKYIIIPHO-KHHETHYECKOH Teopun. bpoyHoBckoe nBmkenue. Juddysus.
XapakTep OBMKEHHSA M B3aUMOJEMCTBHA 4acTHIl BellecTBa. MOAEIN CTPOEHUS ra3oB, KUAKOCTEH U
TBEP/BIX TEJI U OOBSICHEHUE CBOMCTB BEILlECTBAa HA OCHOBE ITUX Mojenel. Macca 1 pa3Mepbl MOJIEKYII.
KonnuectBo BemiecTBa. IloctositHHas Asoragpo. TermoBoe paBHOBecue. TemmepaTtypa U ee
m3Mepenne. lllkama temmepatyp Llenbcua. Mopens wuaeansHoro rasa. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KMHETHUECKON TEOPUH HIealIbHOTO Ta3a. AOCOJIOTHAs TeMIlepaTypa Kak Mepa cpeaHein
KUHETUYECKOIl JSHEpruu TEIUIOBOrO JBMKeHus uwactul raza. lllkama temmepatyp KenbBuHa.
YpaBHenne MeHnneneeBa-Knanelipona. 3akon JlaneroHa. ['a3oBble 3akoHBI. M3omporeccsl B
M/IeaTbHOM Ta3e C MOCTOSIHHBIM KOJIMUECTBOM BEHIECTBA: U30TEpPMa, M30X0pa, n3obapa

IpakTuyeckoe 3aHsATHE. N3mepenne Maccel BO3lyxa KiIacCHOM KoMmHarte. ccnenoBaHue
BaBICHMOCTH MEX/Y IMapaMeTpaMu COCTOSTHHSI pa3peKeHHOTo ra3a
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Tema 3.2.
OcHOBBI
TEePMOIUHAMHAKH

Conep:xanue yueOHOr0 MaTepHuaJia

TepMoauHaMu4ecKast cucTeMa. BHYTpPEHHSISI 3HEPTUS TEPMOJUHAMHUYSCKON CHCTEMBI M CHOCOOBI e¢)
m3MeHeHUs. KommuecTBo TemioTel U paboTa. BHyTpeHHSSI SHeprusi OHOATOMHOTO HAEajJhbHOTO rasa.
Buner Temonepenavyn: TEIIONPOBOJAHOCTh, KOHBEKINSA, M3NMy4deHHE. TelIoeMKOCTh Tefa. Y JellbHasd
TEIJIOEMKOCTh BellecTBa. KonnuecTBo TemnoThl npu temnonepenaye. [lepBoiil 3aKk0H TepMOIUHAMUKH,
[MpuMeHeHre TepBOTo 3aK0HA TEPMOJINHAMUKY K H3omporieccam. ['paduyeckas uHTepiperarys padoThl
raza. TeIuloBble MaIlMHBL [IpUHIMIBI OEHCTBHS TCEIUIOBBIX MalluH. [IpeoOpa3oBaHUs 3HEPTUU B

rerutoBbiX MamuHax. Koaddurment nonesnoro neiicteus (nanee — KI1J1) terutoBoii mamumabl. [{uks
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Kaprao m ero KIIJ[. Bropoit 3akoH TepMmomuHaMuku. HeoOpaTMMOCTh MPOIECCOB B MPHPOJC.
KOJIOTHYECKHE MTPOOIIEMBI TETIIOIHEPTETHKH

IpakTHYecKoe 3aHATHE.
M3mepeHne yaeapHON TEMI0EMKOCTH

Tema 3.3.
ArperaTHble COCTOSTHUSI
BellecTBa U (pa3oBble
nmepexoabl

Conep:xanue yueOHOT0 MaTepHaJa

[MapooOpa3oBaHre M KOHACHcalWs. McmapeHwe M KuIeHHE. YelibHas TEIUloTa MapooOpa3oBaHUS.
3aBUCHMOCTh TEMIICPATyphl KHIICHWUS OT JaBlICHUS. AOCONIOTHAS W OTHOCHUTEIbHAs BIIAYKHOCTH|
Bo3myxa. Haceimennsnii map. TBepmoe temo. Kpucrammmdeckne u amopdHBIE Tema. AHH3OTPOIHS
CBOMCTB KpucTauioB. JKunkue kpuctamisl. CoBpeMeHHbIe MaTepuainbl. [lnaBienne u KpucTamTu3amus.
'Y nenbHas Terora raBneaus. CyOonumanus. Y paBHEHUE TEIDIOBOTO OataHca

IpakTHYecKkoe 3aHATHE.

TexHHUECKHE YCTPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: TepMoMeTp, 6bapomeTp. OnpeneneHne Macchl
BO3/lyXa B KOMHAaTe Ha OCHOBE U3MEPEHUI 00beMa KOMHATEI, IaBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.
TexHUUYECKHE YCTPOWCTBA M MPAKTHYECKOEe MPUMEHEHHUE: JBUraTeIb BHYTPEHHETO CropaHus, ObITOBOH
XOJOAMIBHUK, KOHIUIMOHEP, TUTPOMETP M IICUXPOMETp, KAJIOPUMETP, TEXHOJOIMM IOJy4YeHNs]
COBpPEMEHHBIX MaTepHaIOB, B TOM YHCJIe HAHOMATEePHaIOB, U HAHOTEXHOJIOTUH
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Bcero 1 cemectp)

64

2 cemecTp

Pasneun 4. DnekTpoanHAMHKA

Tema 4.1.
DJIeKTPOCTATHKA

Conep:xanue yueOHOT0 MaTepHuaJa

OJeKTpu3anusl Tell. OJJeKTpUYecKuil 3apsa. JIBa Buaa dSIEeKTpUUYECKUX 3apsmoB. IIpoBomHUKH,
MUANEKTPUKNA W TOJYIMPOBOJHUKHU. 3aKOH COXpPAaHEHUsS SJICKTPUYECKOro 3apsiaa. BzaumonencTBue
BapsinoB. 3axkoH Kynona. Dnektpuueckoe noie. HampsokeHHOCTH anekTpuueckoro mois. [Ipuninur
CYTICPIIO3HIIMU DJIEKTPUICCKHUX ToJiel. JIMHUM HanmpsHKeHHOCTH dJIeKTpHyecKkoro moisi. Pabora cu
biekTpoctatuyeckoro mnois. [lotenmuan. PasHocTs moTeHimanos. IIpoBOAHMKM M AUDIEKTPUKH B
PIEKTPOCTATUYECKOM TioJie. JlWdieKTpudeckass MNpPOHUIAEMOCThb. IEKTpOoeMKOCTh. KoHaeHncartop.
DIIEKTPOEMKOCTD TIIOCKOT0 KOHJEHCATOpa. DHEPrusl 3apsHKeHHOTO KOHIEHCaTopa
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Tema 4.2.
IlocTostHHBIH
JIEKTPUYECKHUI TOK.
Toxu B pa3jIMuYHbIX
cpeaax

Conep:xanue yueOHOT0 MaTepHuaJa

DIIEKTPUYECKUNA TOK. YCJIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[MocTostHubiii Tok. Hanpsbkenue. 3axkoH Oma uisi yyacTKa LETH. DJIEKTPUUYECKOE COMPOTUBIICHUE,
YmenpHOE colpoTHBIICHHE BemecTBa. [lociemoBarenbHOE, MMapaliebHOE, CMEIIAHHOE COCIMHCHHE
poBoAHKUKOB. PaboTa anexTpudyeckoro Toka. 3akoH Jxoymnsa-Jlenna. MoIHOCTE IIEKTPUIESCKOTO TOKA,
ONEKTPOABUKYINAS CHiIa M BHYTPCHHEE CONPOTHBIICHUE WCTOYHHMKA TOKa. 3akoH OMa i MOJHOMH
(3aMKHYTOH) 3MeKTprudecKoi mermu. KopoTkoe 3aMbIKaHHE.

DJIEKTPOHHAS TPOBOJUMOCTh TBEPIBIX METAIOB. 3aBHUCHUMOCTH COMPOTHBICHHS METaIOB OT|
reMrepatypbl. CBEpXIIPOBOIUMOCTh. DIEKTPUICCKHA TOK B Bakyyme. CBOMCTBA AIICKTPOHHBIX ITyYKOB,
[Monynporoguukyd. COOCTBEHHAss M IMPHMECHAs IPOBOJUMOCTL IONYIPOBOIHHKOB. CBOMCTBA p-n-

nepexona. llomynpoBonHuKoBeIe TPHOOPHI. DIEKTpHYECKHH TOK B PAcTBOpax M pacIuiaBax|
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PIEKTPOJIUTOB. DIEKTPOIUTHYECKAs IHUCCONMAIUSA. OJEKTPONU3. OJIEKTPUYECKH TOK B Taszax.
CaMOCTOSTETHHBIA U HECAMOCTOSTEIHHBINA pa3psaa. Momaus. [1nazma

IpakTHYecKoe 3aHATHE.
M3y4eHrne CMEMIaHHOTO COEAMHEHUS PE3UCTOpPOB. I3MepeHue 3IeKTPOABIKYIIEH CHIIBI HCTOYHUKA
[TOKA U er0 BHYTPEHHETO COIPOTHUBICHUS

Tema 4.3.
MarnauTHoOe TmoJie.
DJIeKTPOMATHUTHASA
HHAYKIHSA

Conep:xanue yueOHOT0 MaTepHaJa

[TocTostHHBIE MAarHuUTH. B3auMoAeiicTBME MOCTOSHHBIX MAarHuTOB. MarautHoe mone. Bekrop
MarHUTHOM WHAYKIWHU. [IpuHnun cynepno3uiuu. JIMHUKM MarHuTHOM WHAyKuuu. KapTuHa ITUHUN
MAarHUTHOW WHAYKITMH TTOJISI TIOCTOSTHHBIX MarHUTOB. MarHUTHOE T10JIe TIPOBOJHHUKA ¢ TOKOM. KapTuHa
NMUHUN TOJS AJUHHOTO MNPSMOIO MPOBOAHUKA M 3aMKHYTOTO KOJBLEBOI'O MPOBOAHHUKA, KATYIIKH C
rokoM. OmbIT Opcrena. BzaumoneiictBue mnpoBoaHMKOB ¢ TokoMm. Cuna Ammepa, ee MOAylIb H
HampaBieHue. Cuna JlopeHra, ee MOIyJdb W HampaBiIeHHE. JIBIKCHHE 3apsDKCHHOW YaCTHUIBI B
OTHOPOJTHOM MarHuTHOM Tosie. Pabora cunbl JlopeHma. SIBieHHME SIIEKTPOMArHUTHOW WHAYKIIWH.
IloTok BekTOopa MarHuTHOM uHAYKIMU. OJIC MHAYKIMH. 3aKOH >3JIEKTPOMArHUTHOM WHAYKLHUY]
Dapanes. BuxpeBoe dieKTpHUecKoe IoJIe. OJICKTPOABIKYIAS CHja HWHAYKIWNH B IPOBOJIHHUKE,
IMTBIDKYIIIEMCS TIOCTYMATEIFHO B OTHOPOAHOM MarHuTHOM moire. IlpaBmino Jlenma. MHIYyKTHBHOCT.
ABnenne camoumuaykiuu. OC caMOMHIYyKUMU. DHEPryus MarHUTHOTO TMOJS KATYIIKA C TOKOM,
DIIEKTPOMAarHUTHOE TI0JIe

IIpakTHYecKoe 3aHATHE.

TexHUYecKre yCTpOMCTBAa M MPAaKTHUECKOe MPUMEHEHHE: 3JIEKTPOCKOI, IJIEKTPOMETP, KOHAEHCATOp,
KOMTUPOBAIBHBIN amnmapart, CTPYHHBIA NPUHTEp, aMIIEpMETpP, BOJILTMETP, PEOCTaT, UCTOYHHKH TOKa,
PIIeKTpoHarpeBaTeNbHbBIE TPUOOPHI, 3IEKTPOOCBETHTENbHBIC MPHOOPHI, TEPMOMETP COIMPOTHBIICHHUS,
BaKyyMHBI THOJZ, TEPMHCTOPbI H (HOTOPE3UCTOPHI, MOTYNPOBOAHUKOBBIN [HOJ, TaJlbBaHUKA,
MOCTOSIHHBIE MAarHUTBI, SJIEKTPOMAarHUTHI, JJICKTPOABUraTeNlb, YCKOPUTENW 3JEMEHTApPHBIX YaCTHI,
WHIYKIIMOHHAS TICYb.

[IpakTudeckas padora: Mepbl 3IeKTpOOE30MaCHOCTH, 3JEKTPOCTaTUYECKas 3alluTa, 3a3eMIICHUE
PIIEKTPONPHUOOPOB, KOPOTKOE 3aMbIKAHHE
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Pa3nen 5. Kosie0anus 1 BOJIHEI.

Tema 5.1.
Mexanuuyeckue 1
3JIEKTPOMATHUTHbIE
KoJIeOaHus

Conep:xanue yueOHOr0 MaTepHuaJia

KoseOarenbHas cucreMa. CBoOomHble KojicOaHus. ['apMmonuueckue kojeOanus. Ilepwoxa, wacrora,
aMIuIiTyga U ¢asza kojeOanui. I[IpyXKMHHBIM MasTHHUK. MaTeMaTHYECKHH MasSTHHUK. YpaBHEHUC
rapMOHUYECKUX Koyiebanuii. KnHemaTuaeckoe U IMHAMHYIECKOE OMHCAHUE KOJIe0aTeIbHOTO JBIKEHHUS.
[MpeBpameHre SHEPTUN MPU TaAPMOHUYECKUX KoyicOaHusx. CBs3b aMIUTUTYABI KOJICOAHWA HMCXOHOM
BEJIMYMHBI C aMILTUTYIO0N KoneOaHuil ee ckopoctu u yckopenus. KonebaTenbHbiii KOHTYp. CBOOOIHBIC)
RIIEKTPOMAarHUTHBIC KoseOaHus|
B HJICATBHOM KOJeOaTEIIbHOM KOHTYpE. AHAJOTHS MEXIY MEXaHHMYSCKUMH U DJICKTPOMAarHUTHBIMU]

kosiebanusimu. @opmyrna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHU B HJICATLHOM KOJeOaTeTbHOM KOHTYE.
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BeiHyXICHHBIC MeEXaHWYeckue KoyeOanusa. Pe3onanc. Pe3oHaHcHas KkpuBas. BreinyxieHHbie
BIIeKTpOMarHuTHeIC KosieOanus. [lepeMeHHblii TOK. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTH
MEPEeMEHHOTO TOKa. AMIUIMTYJHOE W JeHCTByIOIlee 3HA4YeHHWE CHJIBI TOKA W HaIpsDKEHUS.
Tpanchopmatop. [Ipon3BoacTBO, Niepenada U MOTPEOICHUE MIEKTPUICSCKON IHEPTUU. DKOJIOTHUECKUC)
PUCKH TIPU TMPOU3BOACTBE JIICKTpUUECKOM 3Hepruu. KynbTypa HCIONB30BaHUS 3JCKTPOIHEPIHHU B
MOBCEIHEBHON KU3HUA

IpakTHYecKkoe 3aHATHE.
MccnenoBaHue 3aBUCHUMOCTH IIEPHOAA MaJbIX KoJeOaHMH Ipy3a Ha HUTH OT AJMHBI HUTH U MAacchl
rpy3a. MccnenoBaHue nepeMeHHOTO TOKa B LIETIM U3 MOCIEIOBATENBHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKHA U pe3ucTopa

Tema 5.2 Coxaeprxanue y4e0HOr0 MaTepHuaJia OK-07
MexaHu4yeckue u MexaHndecKue BOJIHBI, yCIOBUs pacnpocTtpaneHud. [lepuoa. CkopocTs pacmpocTpaHEHHUS U AJIMHA
3JIEKTPOMArHUuTHbIe  [BOiHBIL. [lonepeuHsle U MpooabHbIC BOMHBL MHTEphepeHius u qudpakiys MEXaHMIECKUX BOJIH. 3BYK.
BOJIHBI CkopocTh 3ByKa. [ poMKOCTE 3ByKa. BeicoTta ToHA. TeMOp 3ByKa. DJIEKTPOMAarHUTHBIC BOJTHEL. Y CIIOBHS
M3JIy4EHHUS AJIEKTPOMArHUTHBIX BOJIH. B3anMHasi opueHTanus BeKTopoB E, B 1 v B a5ieKTpoMarHuTHOH
BOoJIHE B BakyyMme. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH: OTpPaKeHHE, MPEIOMIICHHE, IOJSpU3aIus,
Imudpaxiust, naTepdepeHnmsa. CKOpoCTh AIIEKTPOMArHUTHBIX BOJH. [1Ikana 2ekTpoMarHUTHBIX BOJIH.
[TpuMeHEeHNE 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE W OBITY. [IpHHIUNBI paguoOCBS3H U TEICBUJICHUS.

IPanronokarus. DIeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKaIOLIEH Cpeibl

Tema 5.3 Coaeprxanue y4e0HOro MaTepHuaJia OK-07

Onruka [IpssMoNMHEHOE pacpOCTpaHEHHE CBETa B OMHOPOIHOM cpene. JIya cBera. OTpakeHne cBeTa. 3aKOHB]

oTpaskeHUs1 cBeTa. IlocTpoeHne H300pakeHUH B IUIOCKOM 3epkajie. [IperomieHue cBera. 3aKOHBI
MperoMIICHUS CBeTa. AOCONIOTHBIN IMOKaszaTenb mpeidoMicHus. llodHOe BHyTpEeHHEE OTpaXkKCHHUE.
[MpenenbHBIN yrosl MOJHOTO BHYTPEHHETro oTpaxkeHus. Jlucriepcus cBera. CIOXKHBIA COCTaB 0OElOro
cBera. l[Iger. CoOwmparomuye W paccewBaroniue JUH3BL. ToHKas auH3a. DOKYyCHOE pacCTOSHHUE U
ONTUYECKas CHJIa TOHKOH JTUH3bL. [locTpoeHune n300paxeHuii B COOUPAIOIINX U PACCEUBAIOIIUX JIHH3AX.
DopMyna TOHKOH JIHMH3BL. YBEIHUCHUE, AaBacMoe JUH30M. [Ipeaenbl npuMEeHUMOCTH TeOMETPUUYECKOM
onrtuku. MuTepdepennus cBera. KorepeHTHbIC MCTOUHUKU. Y CIOBHS HAONIONCHUS MaKCUMYMOB H
MUHUMYMOB B HHTEp(EPCHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOI'C€PEHTHBIX HCTOYHUKOB.
Iudpakius cBeta. JudpakiuoHHas pelieTka. YCIOBHE HAOMIOJCHUS TJIABHBIX MaKCHMYMOB IIpH
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha MU(pakIMoHHY0 penretky. [lonspuzanms ceera

IIpakTHYecKkoe 3aHATHE

[MpakTudeckas paborta: TexHHUYeckHe YCTpOMCTBA M MNPaKTHYECKOE IMPHMEHEHHe: ceiicmorpad
PIEKTPUYECKUI 3BOHOK, T'€HEpaTop IEPEeMEHHOr0 TOKa, JIMHUM JJIEKTPONepenay, MY3bIKaJbHBIC
WHCTPYMEHTHI, YyJIbTPa3BYKOBas AMArHOCTHKA B TEXHUKE WM MEAWIMHE, pajap, pPaJAHONpHUEMHUK,
reseBu3op, anTeHHa, TtenedoH, CBU-meub, ouku, nyma, ¢oroammapaT, MPOCSKIMOHHBINA aIlapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TUPPAKIIMOHHAS PEIICTKA, TIOISIPOH/T, TEICCKOIIL.

[Mpaktuueckas paborta: Buasl m3nyuenmid. Bunel cnextpoB. ChekTpsl ucnyckanusi. CHEKTpHI




nornomenns. CriekTpanbHelii aHan3. CrieKTpaibHbIe KJIACCHI 3Be3Jl. YIbTpadHOIeTOBOES U3ITyUeHHE.
Muadpaxpacuoe nznydenue. PearrenoBckue ryan. Ux mpupona u cBoiicTra. 1llkana 35ieKTpoMarHuTHEIX
M3ITy4YeHUH

Pa3nen 6. OCHOBBI cieIUATIBLHON TEOPHH OTHOCUTEJIBHOCTH

Tema 6.1. Conep:xanue yueOHOT0 MaTepHuaJa OK-07
OcHoOBBI TEOpHH ['paHuLBl  OPUMEHUMOCTH  KJIacCHMYeCKOM  MexaHuku. lloctymarel  cnenuanbHOW — TEOpHH
OTHOCHTEJBLHOCTH  |OTHOCUTEIHLHOCTH: MHBAPUAHTHOCTH MOAYJSI CKOPOCTH CBETa B BaKyyMe, MPHHIIUI OTHOCUTEIHLHOCTH
OiiamreliHa. OTHOCHTENBHOCTh ONHOBPEMEHHOCTH. 3aMeIJIeHHEe BpPEMEHH W COKpAIleHWE JIHHBI.
OHEpruss U HMMITYJIbC CBOOOAHOW dYacTHIpl. CBsI3b MAacChl ¢ DHEPTHCH W HMIIYJIHLCOM CBOOOTHOM
MacTUIBl. DHEPTHsl MOKOsI CBOOOIHON YaCTHIIBI
Pasnea 7. KBanToBasi puznka
Tema 7.1. Conep:xanue yueOHOT0 MaTepHuaJa OK-07
j1eMeHTBI dotonsl. ®opmyna [lnanka cBs3n 3HEpPrum (POTOHA C €ro 4acTOTOH. DHEPrusi U UMMYNbC (OTOHA.
KBaHTOBOI ontukn  [OTKpbiTHE U wucciuenoBanue (orodddekra. Ombitet A.I. CroneroBa. 3akoHbl (oTOd(dEKTa,
YpaBuenue OitnmreliHa ans dotoaddexra. "Kpacnas rpanunma"” dorodddexra. [laBienue cpera.
Omnsitel [1.H. JlebeneBa. XuMuieckoe IeHCTBUE CBETA
Tema 7.2. Conep:xaHue yueOHOro MaTepuasa. OK-07
Ctpoenne aToma Mopgens atoma Tomcona. OmeiTel Pezepdopma mo wuccnenoBanuio crpoeHus atoma. I[lmanerapnas
Moxaenb atoma. IloctynaTer bopa. M3nydenne n moriomenne GOTOHOB IPH MEPEXOAC aToMa C OJTHOTO
YPOBHSI SHEPTHH Ha Apyroi. Bumer criekTpoB. CEKTp YPOBHEH 3HEPTHUH aTOMa BOJOpoaa. BOTHOBBIC
cBolicTBa yactul. Bonnel ae bpoiinsa. KopnyckynspHo-BoaHoBoH nyanu3M. Judpakuus 31eKTpOHOB B
kpucTtauiax. CIOHTaHHOE M BEIHYXJICHHOE M3ITydeHHe. Y CTPOMCTBO M MPHUHIIUI pabOTHI Ja3epa
IIpakTHYecKoe 3aHATHE.
HaOronenne IMHEHYaTOro CIIeKTpa
Tema 7.3. Conep:xanue yueOHOro MaTepuasa. OK-07

AToMHoOeE siIpo

MeToabl HaOMIOACHHUS W PETUCTPALMU DJIEMEHTApHBIX YacTUl. OTKPBITHE PagnoaKTUBHOCTH. OIBITHI
Pe3epdopaa 1o onmpenesneHnIo cocTaBa paanoakTHBHOTO M3nydeHus. CBoiicTBa anbga-, Oera-, raMMa-
M3nydeHus. BiusHue pannoakTHUBHOCTH Ha JKMBBIE OpraHM3Mbl. OTKpBITHE NMPOTOHAa M HEUTpOHA.
Hyxnonnas mozmens snpa IeiisenOepra-MBanenko. 3apsan simpa. MaccoBoe umcno simpa. M30Tomsl
Anbda-pactan.  ONEKTPOHHBI M IO3MTPOHHBIA  Oera-pacman. [amMma-m3nydeHue. 3aKkoH
PaIMOAKTUBHOTO paclaja. JHEeprusl CBSA3M HYKJIOHOB B sipe. SnepHble cuibl. Jledekr maccel sapa.
SnepHeie peakuuu. Jlenenue u cuntes3 aaep. AnepHsiii peakrop. Tepmosiaepusiii cuntes. [Ipodiemsl 1
NEPCIEKTUBbI SJEPHON 3HEPreTUKU. DKOJOIMUYECKHE aCIEKThl SIEPHON 3HEPreTUKU. DJIEMEHTapHbIC
uactuipl. OTKpbITHE O3UTpoHA. DyHAaMEHTaIbHbIE B3aUMOACHCTBUS

IpakTHYecKkoe 3aHATHE.

MccnenoBanne TpekoB yacTHIl (110 TOTOBBIM (oTorpadusim)

Paznen 8. JiieMeHTHI ACTPOHOMHUHU U ACTPOPU3NKH




Tema 8.1
DJIeMEeHThI ACTPOHOMUH
U acTPO(PU3NKH

Conep:xaHue y4eOHOT0 MaTepuajia

Bun 3Be3nHoro Heba. Cos3Be3nmusi, sIpKHE 3BE3Mbl, IUIAHETHI, MX BUANMOE IBIKeHHe. CoiHedHas
cucteMa. [Inanets 3eMHoi rpynnbl. [lnanersi-rurantel. Mansie Tena CoxHeuHol cucteMbl. ColnHile,
dhotochepa u armochepa. ConHeuHast akTUBHOCTh. Mcrounuk sHepruu CoJIHIIA M 3Be31. 3BE3IbI, HX|
OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTh, paadyc, TeMIIepaTrypa, WX B3aMMOCBS3b. 3BE3/bl
CTaBHOM TMOCIEAOBATENBHOCTH. 3aBUCHUMOCTh 'Macca - CBETUMOCTB"' [IJIsi 3Be3] IJIaBHOU
MoCIeI0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3Be31. COBpPEMEHHBIC MPEICTABICHUS O MPOUCXO0XKICHUY]
1 sBorrortiu CoJTHITA ¥ 3BE31. DTallbl J)KU3HM 3Be3a. Mieunslii [1yTe - Hama ["anaktuka. CrupanbsHas
cTpykTypa ['ajmakTuku, pacmpeeneHue 3Be3i, raza u nbeiUid. [lonmoxenwe u nBumxkeHue ConHIA B
lanaktuke. [lnockas u chepudeckas moacuctemsbl ['amaktuku. Tunbsl ramaktuk. Paguoramaktuky u
KBa3zaphel. UepHbIC ABIPHI B sApax rajnakTuk. Bceemennas. Pacmmpenue Bcenennoii. 3akon Xa0o0Oia.
Pazberanme ramakTuK. Teopust Bombrmoro B3peiBa. Mogenb «ropsdei Bceemennoit»y. MacmraOHas
cTpykTypa Beenennoii. Meraranaktuka. HepenieHHbie mpo0ieMbl aCTpOHOMUU

IpakTHYecKkoe 3aHATHE.
HabmtoneHus: HEBOOPYKEHHBIM IJIa30M C HCIOJIB30BAaHMEM KOMIIBIOTEPHBIX IPWIOKEHUH s
OTIpeICIICHHS TIOJIOKEHHUS HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3ausi CeBEPHOTO
MOJTyLIapHs U SIPKUE 3BE3bI

OK-07

Paznen 9. IpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPIKAHME

Tema 9. 1.
PDu3uKa OKpy:Kawmei
cpeabl U eé BIUSIHUE HA

YKUBOTHBIX

Conep:xkanue y4eOHOro MaTepuasia
Tepmoperynsiust y >KHBOTHBIX, aJanTalyisi K pa3jnyHbIM TeMIlepaTypaM, TEIUIOBOH CTpecc,
TUMOTEpMUs. BiusiHue COTHEUHOW paIuaIiiy U 3JISKTPOMArHUTHBIX MOJICH Ha JKUBOTHBIX.

HpaKaneCKoe 3aHdATHE.
I/I3yT-IeHI/Ie BIIMAHUA TEMICPATYpbl MW BJIAXXHOCTU Ha COCTOAHHUEC KXUBOTHBIX. Ananms JAaHHBIX C
[MCITOJIb30BAHUEM MCTCOPOJIOTHUYCCKUX HpI/I60p0B.

OK-07

Bcero 2 cemectp

44

Bcero yacos

108




3.YCJIOBUSI PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI JTACIUTLIAHBI

Peanuzarust mporpamMmbl TUCHIUTITMHEI TpeOyeT HaTM4us yueOHOTO KaOnuHeTa (PU3nKH.

ObopynoBanne y4eOHOTO KaOWMHETa: HATJSIHBIE TTOCOOUS (KOMIUICKTHI YY€OHBIX TaOIHII,
I1aKaToB); MHGOPMAIMOHHO-KOMMYHUKALIMOHHBIE CPEACTBa, J1a0OpaTOPHBIM KOMILJIEKT I10
MEXaHHKE, ONTHKE, MOJICKYISIPHON (U3UKE U TEPMOAMHAMHUKH.

TexHaudeckue cpeacTBa 00ydeHHs: MYJIbTUMEIUHHBIA KOMILIEKC.

3.1. YueOHo-MeTOoaH4IECKO€E o0ecreyeHue

CBenenuss 00 D9JEKTPOHHBIX IOJHOTEKCTOBBIX  pecypcax, JOCTyl K  KOTOPBIM
obecreunBaeTcs Ha OCHOBAaHUU MPSIMBIX JOTOBOPOB

[lepeyeHb  JDOKYMEHTOB,  MOITBEPXAAIOUIMX  HAJTUYME/TIPaBO  HMCIOJIB30BAaHUA  ITUPPOBBIX
(anexTpoHHBIX ) OubmMoTeK, IBC

Kontpakt Ne 146//1Y ot 29.01.2024 (OBC

1 29.01.2024 - 28.01.2025

«ZNANIUM.COM»)
) HI/II_ICE—ISI/IOHHI)II/I koHTpakT Ne 190/]1Y ot 02.07.2024 (3BC 05.08.2024 — 04.08.2025
IOpaiirt — CIIO)
3 | Konrpakt Ne 310/1Y ot 11.11.2024 (OBC «Jlaub») 11.11.2024 - 10.11.2025
Kontpakt Ne 114/11Y ot 28.05.2024 (PITY. 10-11 k. Uza-
4 | Bo «IIpoceemienue». DiekTponHsbIi pecypc CIIO 31.10.2024 — 30.10.2025
«PROFo0pazoBanue»)
2025-
2026 5 | Kornrpakt Ne 327/1Y ot 25.11.2024 (3BC «IPRbooksy) 25.11.2024 — 24.11.2025

Kontpakt Ne 11771/24PROF/300/1Y ot 28.10.2024

6 (Onexrponnsrii pecypc CIIO «PROFob6pazoBanue») 01.12.2024 = 30.11.2025

7 Jorosop Nel01/H3b/2097 ot 28.03.2017 (Haumonansras | 28.03.2017 — 28.03.2022
anekTpoHHas bubnuoreka (HOB)) (mpononranus a0 28.03.2027)

8 Kontpakt Ne 417/11T ot 28.12.2024 Ha npuoOpeTeHue 01.01.2025 — 31.12.2025

NEPpUOANICCKUX I/IBZ[aHI/If/’I

9 AKT BBOJIa B OKCIUTyaTaITHIO DJIEKTPOHHONW OMOINOTEKH

BI'AY Ne 33 or 19.01.2016 becepouno

ObecnieueHHOCTH YU€OHOM IMTepaTypoil pH peanu3anuy padoueil mporpamMmbl

3.1.1. OcHOBHBIE UCTOYHHKHU:

1. ®usuka: 0a30BBIl ypOBEHBb [INEKTPOHHBIA pecypc]: yueOHHK Il 00pa30oBaTENIbHBIX
OpraHu3alifii, pealn3ylnMx o00pa3oBaTeNbHbIE TMPOTPAMMBI  CPEAHETO MPO(EeCcCHOHATBHOTO
oopasosanus / H.C. IlypeimeBa, H.E. BaxxeeBckas, /I.A. Mcaes, B. M. Uapyrus. - ®usuka: 0a30BbIii
YpOBEHb. - DnekTpoH. naH. (1 ¢aiin). - Mocksa: [Ipocsemenue, 2024. - 516 c. — TekcT 2IEKTPOHHBIH.
- ISBN 978-5-09-113684-5. - [lepeiiTu K IPOCMOTPY U3AaHUSI.

3.1.2. JlonmoaIHUTEIbLHBIC HCTOYHHUKH:

1. Topnmau, B. B. ®wusmka: ydeOHOe mocoOMe il CpEeaHEro MpoQecCHOHAILHOTO
obpazoBanus / B. B. I'opiau. — 2-e u3zn., ucnp. u gorn. — Mocksa: M3narensctBo FOpaiir, 2023. —
215 ¢. — - [DU] — Pexxum mocryna: https://urait.ru/bcode/494218>.

2. BacunbeB, A. A. ®usuka: ydeOHOe TOCOOME IJIsI CPEAHEro NpOoQecCHOHATEHOTO
obpaszoBanusi / A. A. Bacunbes, B. E. ®enopos, JI. /1. Xpamo. — 2-e u3., ucrp. u aon. — MockBsa:
WznarensctBo KOpaiit, 2024. — 211 c. - [DU] — Pexxum goctyma: https://urait.ru/bcode/410102>.
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3. Pomuonos, B. H. ®dusuka IS KOJUIGDKEW: ydeOHoe TmocoOue i CpelIHero
npodeccuonansHoro odpaszosanust / B. H. PonnonoB. — Mocksa: MznarensctBo KOpaidt, 2024. —
202 c. - [DU] — Pexxum moctyma: https://urait.ru/bcode/494934>.

4. Tpyno, I'. M. O0mas ¢usuka. J[onoJHUTEIbHBIC MAaTepUaIbl JUISI CAMOCTOSATEIBLHOMN
pabotsl: yuebHoe nmocodue mis cno / Tpynos I'. M. — Cankr-IletepOypr : Jlanp, 2022 .— 72 c.
— - [BU] — Pesxxum moctyma: https://e.lanbook.com/book/146680>.

5. l'opnau, B.B. ®usuka. 3amaun, Tectsl. MeTONbI pelieHus: yaeOHoe TTocooue s CIo /
B. B. Topnau— Mocka : IOpaiitr, 2023 .— 301 c. - [BU] — Pexum pgocryna:
https://urait.ru/bcode/494416>.

3.1.3. MeTtognueckue U3aaHus

1. ®dusuka [DIEKTPOHHBIN pecypc]: A OOYYArOIIMXCSA IO CIENHATHHOCTSM CPEIHETO
npodeccuoHaibHOro oopazoBanus 19.02.12 «TexHonorus MNPOAYKTOB MHTAHHUS HKUBOTHOTO
npoucxoxaeHus», 36.02.01 «Berepunapus», 36.02.05 «Kunomnorus», 38.02.01 «3xoHOMHKA H

Oyxranrepckuii yuder (mo otpacmsim)» / [coct. C.C. Bbypuepa]. - Boponex: Boponexckuit
rOCyIapCTBEHHBIM arpapHblii yHuBepcuTeT, 2025. - Pexum npocryma: i aBTOPU30BaHHBIX
MOJIH30BaTENICH. - TexcToBbIi Gaiin. - Adobe Acrobat Reader 4.0. -

<URL:http://catalog.vsau.ru/elib/metod/m1087 1 .pdf>.

3.1.4. [lepuoanueckue U3aaHus

1. BectHuk BOpoHEKCKOTO rocy1apcTBEHHOIO arpapHOr0 YHHBEPCUTETA: TEOPETHUYECKHIMA
MHAYYHO-TIPaKTHUECKUH *KypHai / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Becrnuk MockoBckoro YuuBepcurera. Cepust 3. @usuka. Actponomus/ MI'Y um.
M.B.JIomoHOCOBa — MockBa, 1946-

3. Hayuyno-nonynsipHbIii (hU3MKO-MaTeMaTHIECKUM KypHaT «KBaHTY.

3.1.5. CaiiTsl U HH(pOPMAITMOHHBIE TTOPTAJIBI
1. http://school-collection.edu.ru - EnwHas xostekius mudpoBbIX 00pa30BaTEIbHbBIX

pecypcoB.
2. http:/nuclphys.sinp.msu.ru - ®u3uka B UaTepHere.

3.2. MarepuaJIbHO-TEXHHMYECKOE H IPOrpaMMHOe odecrnedeHne
CBezieHHs 0 MPOTPAaMMHOM 00€CTICUCHHUH O0IIeT0 Ha3HAYCHUS

No HasBanue Pasmenienue
1 | Oneparmonnsie cucreMbl MS Windows / Linux TIK B toKaiLHOi ceTn
BTAY
2 [MakeTs! opucHbx npunoxenuit Office MS Windows / [IK B nokanpHOM ceTH
OpenOffice BIr'AY
3 [Iporpammer st mpocmoTpa aitnoB Adobe Reader / DjVu [IK B nokanpHOM ceTH
Reader BI'AY
4 Bpayseps! Snnexc bpaysep / Mozilla Firefox / Internet [IK B nokanpHOM ceTH
Explorer BI'AY
[IK B nokanpHOM ceTH
A D E
5 HTHBHUpYCHas nporpamma DrWeb ES BLAY
. [IK B nokanpHOM ceTH
6 |II - 7-Z
porpamma-apxuBaTop 7-Zip BLAY
7 | MyasTuMenua npourpsiBatenb MediaPlayer Classic TK B toxaiLHOi ceTn
BTAY
8 | [Inardopma onnaiin-oOyuenus eLearning server K s HOI;(?X’;OH cet
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9 | Cuctema komnbroTepHoro TectupoBanust AST Test TIK B n0Ka5HOM ceTh
BIrAY
ITomemenus nys BeneHUs: 00pa3oBaTEIBHOTO Mpoliecca U 000pyI0BaHIE
Ne n/mt HammenoBanue o0bexTa, Anpec (MecTOnonoKeHne) 00BEeKTa,
MOJITBEPIKIAIOIIET0 HATWYHE MaTepHUaTbHO- TOJITBEPIKIAIOIIET0 HATWYKE MaTepHUaIbHO-
TEXHUIECKOTO 00ECIICUCHUS, C TIEPEIHEM TEXHUIECKOTO o0ecIeueHMs (C yKa3aHueM
OCHOBHOT'0O 000pYJIOBaHHS HOMeEpa TaKoro 0OBEKTa B COOTBETCTBUU C
JTOKyMEHTaMH 10 TeXHUYECKOW WHBEHTapU3aIINH)
YyeOHast ayauTopust ISl TPOBEACHUS
3aHATHH BceX BHAOB, B ToM uwmcie | 394087, Boponexckas obmacth, T. BopoHex,
TPYIIIOBBIX u WHAWBUAYaNbHBIX | yi. TumupszeBa, 21. 3ganue yuyeOHOrO
1 KOHCYJbTaIlMiA, TEKYIIEro KOHTPOJS U | KopIyca OT/IEJIeHHUS CpexHero
MPOMEKYTOYHON aTTecTaluu: KOMIUIEKT | mpodeccroHambHoro obpasoBanus (Kopmyc
yueOHOU  Mmebenun, aemoHctparmonHoe | CIIO, obmexuTue Ne 6)
o0opynoBaHue, yueOHo-Harsigable | Ayn. 115
mocooust
[Tomemenue JUTSt CaMOCTOATEIbHOMI
paboThl: KOMIUIEKT y4yeOHOH Mebenn,
JEMOHCTPAallMOHHOE ~ O0OpYyJIOBaHHWE U
y4ueOHO-HATJITHBIC OCOOHS,
KOMIIBPIOTEPHAsA TEXHUKA C BO3MOKHOCTBIO 394087, Boponexckas obnacts, r. BopoHex,
noakmoueHust k cetn «MHTepHeT» U yin. TumwupsizeBa, 21. 3pmanue yueGHOro
) o0ecriedeHueM JIOCTyMa B DIIEKTPOHHYIO KopIryca OT/IEJIeHHUS CpeIHero
nH(pOPMAITMOHHO-00Pa30BaATEIHHYIO npodeccuonaapbHoro oobpasosanus (Kopmyc
cpely,  HCIONb3yeMOe  MNPOrpaMMHOE CIIO, obmexurue Ne 6)
obecneuenue MS Windows, Office MS Ayn. 103
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpaysep/ Mozilla Firefox
/  Internet Explorer, ALT Linux,
LibreOffice

4. ®OHJA OHEHOYHBIX CPEACTB, KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB
OCBOEHMSA JTNCHUIIVINHBI

4.1. Ouenka pe3yJibTaTOB

OCBOCHHUSA NUCHMUIIJIMHBbI

Kon u HaumeHoBaHMe GopMuUpPYyeMBbIX

KOMIIeTeHIIU I

(I)OpM])I H METOAbI KOHTPOJIA U OIICHKH

OK-07 CopeiicTBOBaTh COXPAHEHHIO OKPYXKAIOIIeH

cpensl,

ﬂeﬁCTBOBaTB B ‘lpeBBBI‘lafIHBIX CUTyalusax

pecypcocOepekeHuto, 3¢ dhekTuBHO

Dopmbi Konmpoaa odyueHuA:

- TpakTUYeCKHWe 3ajaHusi 1o pabore ¢
nH(pOpMaIuel, JOKYMEHTaMH, JINTEPATyPO;

- YCTHBIH OMpOC;

- TECTUPOBAHHUE;

- MOATOTOBKA JOKJIaaa

Dopmul oyeHKu Pe3yibmamueHoCmu

00yueHusa: TPaJULUOHHAs CHUCTEMa OTMETOK B
Oamax 3a KaKAYIO BBIIONHEHHYIO paboTy, Ha
OCHOBE KOTOPBIX  BBICTaBIISIETCA  HUTOrOBast
OTMETKa.
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4.2. Kputepuu OueHKH pe3yJbTaTOB 00y4YeHUs

4.2.1. Kputepun oueHku 1uddepeHunpoBaHHOro 3ayera

OrneHka, ypoBEHb

Omrcanne KpuTepreB

«3auTeHo (OTIIMYHO)»,
BBICOKUI YPOBEHb

OOyuatomuiicss TAyOOKO ¥ TPOYHO YCBOMJ BECh MPOrPAMMHBIN
MaTepHuall, NCUEPIbIBAIOIIE, MTOCIEA0BATEIFHO, IPAMOTHO M JIOTUYECKH
CTPOIHO €ro M3Jaraer, He 3aTPYAHACTCS C OTBETOM IPH BUIOM3MEHEHUH
3aJaHus, CBOOOJHO CHpaBIACTCS C 3afadyaMd M TMPAKTHICCKUMHU
3aJaHUsAMH, TPABUILHO OOOCHOBBIBAET TNPUHATHIC PEIICHHS, YMEET
CaMOCTOSITEITEHO 0000IaTh M M3JIaraTh MaTepHall, He TOMyCcKasl OMHOOK.

«3adreHo (Xoporo)y,
MOBBIIICHHBIN YPOBEHB

OOyuaromuiicss TBepAO 3HAET MPOTrPaMMHBIN MaTepuall, TPAMOTHO H TIO
CYILIECTBY HM3JaraeT ero, He JOIyCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BONPOC, MOXKET IPABWIBHO IPHUMEHATh TEOPETHUUECKHUE
HOJIOXKEHUS U BJIQZEET HEOOXOAMMBIMH YMEHHMSIMU W HaBBIKAMH IIPH
BBITIOJTHEHUH TMPAKTUYCCKUX 3aJaHHH.

«3auTeHo
(YZOBIETBOPHUTEIBHO)»,
MIOPOTOBBIA YPOBEHD

OOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOW MaTepuay, HO HE 3HaeT
OTHENBHBIX  JeTajel, JOMyCKaeT  HETOYHOCTH,  HEIOCTaTOYHO
MpaBWIbHBIE  (DOPMYNHMPOBKH, HapylIlaeT IOCIEIOBATENbHOCTh B
W3JI0KEHUM TPOTPAMMHOIO MaTepuiajia M WCIBITHIBACT 3aTPYAHCHUS B
BEITIOJTHCHUHY TIPAKTUICCKUX 3aJ[aHHH.

«He3zauteHo
(HEYIOBIIETBOPUTEIHHO )
HU3KUI YPOBEHb

OOyuatomuiics HE 3HACT 3HAYNUTEIBHOM YaCTH IPOTrPaMMHOTO
Martepuana, JONYCKaeT CyNIECTBEHHBIE OIMMOKH, C  OOJBIIUMH
3aTpyTHCHUSIMH BEITIOTHSICT MIPAKTHYECKUE 3a/IaHNUs, 3a/1a4H.

4.2.2. Kputepuu O1lleHKH TeCTUPOBAHUS

OreHka, ypOBEHb

TToka3aTens oeHKHU

«OTnuaHOY,
BBICOKUI YPOBEHb

He menee 90 % 06asniioB 3a 3a1aHKs TECTA.

«X0opo110»,
MIPOJIBUHYTHIA YPOBEHb

He menee 75 % OaiuioB 3a3axaHus TecTa.

«Y IOBIIETBOPUTEIBHOY,
MIOPOTOBBIA YPOBEHb

He menee 55 % OaiuioB 3amaHus TecTa.

«HeynoBneTBOPUTEILHO
HU3KUI YPOBEHb

Memnee 55 % OaiuIoB 3a 3aJaHHUA TECTA.

4.2.3. Kpurepum olleHKM YCTHOIO OIpPoOca

OreHka, ypOBEHb

Ornrcanne KpUTEpUeB

«OTan4HOY,
BBICOKUI YPOBEHb

BricTaBnsiercsi, eciu 00ydYaroOUIUiiCs TOCIEI0BATEIBHO, YETKO, CBS3HO,
000CcHOBAaHHO 1 0€30IMITMO0YHO H3JIaraeT yueOHBIM MaTepra; 1aeT OTBET B
JIOTUYECKOH  TIOCJICIOBATEILHOCTH C  HCIIOJNB30BAaHUEM  TIPUHSATON
TEPMHUHOJIOTHH; TIOKa3bIBaCT MOHUMAaHHE CYIIHOCTH PacCMaTPHBACMBIX
MOHATHUM, ABJICHUH M 3aKOHOMEPHOCTEW, TEOpHid, B3aUMOCBSI3EH; yMeeT
BBLIETISITH TJIABHOE, CAMOCTOSITENIFHO MOATBEPKIATh OTBET KOHKPETHBIMHU
npuMmepamu, (akTaMu; CaMOCTOSATENIBHO aHaJIW3UpyeT W 0000ImaeT
TEOPETUYECKUH MaTepuai;, CBOOOIHO YCTAaHABIMBAET MEXKIPEIMETHBIC
(Ha ocHOBe paHee MPUOOPETCHHBIX 3HAHUI) W BHYTPHUIIPEIMETHEIE CBSI3H;
YBEPEHHO U 0€30MMO0YHO MPUMEHSET TOJYYCHHBIC 3HAHUS B PEHICHUU
HOBBIX, paHee HE BCTPEYABIIUXCS 3a7ad; PaIMOHAIBLHO WCIONB3YET
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CIpaBOYHbIE MaTepHalbl, Yy4YEOHWK, JIOTIONHUTENBHYIO JIHTEparypy,
NPUMEHSIET YHOPSIIOYCHHYI0 CHCTEMY YCIOBHBIX OO0O3HAUYe€HWH MpU
BEJICHUH 3aIlMCell, COMPOBOXKIAIOMIMX OTBET; JIOMyCKaeT B OTBETE
HEeJ0YeThl, KOTOPBIE JIETKO UCIIPABIISET IO TPeOOBAaHUIO IPETIOIABATEISL.

«X0opo1110»,
MOBBIIIICHHBIN YPOBEHB

BricTaBnsercs, ecnu  OOy4arOIIMICS  IMOKa3bIBACT 3HAHWE  BCETO
M3YYEHHOTO Y4eOHOr0o MaTepuaia; aeT B OCHOBHOM TPaBWIIBHBIN OTBET;
y4eOHBIH  MaTepwal  W3jJaraeT B OOOCHOBAaHHOM  JIOTMUECKOM
MOCJIE/IOBATENILHOCTH, TIPH 3TOM JIOIYCKAeT OJHY HErpyOyro OMHUOKY WiIn
He OoJiee NBYX HEIOYETOB B HCIIONB30BAHUU TEPMHUHOJIOTHH y4EOHOTO
npeaMera, KOTOphie MOXKET UCIPABUThL CAMOCTOSTENLHO; aHAIU3UPYET U
00001IaeT TEOPETHUCCKUH MaTepral; COOII0JacT OCHOBHBIC ITpaBHIIA
KYJIBTYpPEl YCTHOH pedd; IPUMEHSET YIOPSIOUYEHHYI0 CUCTEMY YCIIOBHBIX
0003HaYCHUH NPU BEJICHUU 3aHCEH, COMPOBOXKIAIOIINX OTBET.

«Y IOBNIETBOPUTEIHHOY,
MIOPOTOBBIA YPOBEHb

BricraBnsercsa, eciaum  oOydaomMiics: AEMOHCTPHPYET  YCBOCHHWE
OCHOBHOTO COIEp)KaHHS y4eOHOTO MaTepuajga, WMEeT TpoOeNbl, He
MPEMSATCTBYIOIINUE JalbHEUIIEeMy YCBOCHHIO Y4YeOHOTO Marepuaa;
MPUMEHAET TIOJy4YCHHbIE 3HAHMWA NPH OTBETE Ha BOIPOC, AaHAJIH3E
MPeNJIOKEHHBIX CHTyallmid 10 00pasiy; [OmycKaeT OIMHOKA B
WCTIONIb30BAaHUM  TEPMUHOJIOTHU  y4eOHOTO TIpeAMETa; IOKa3bIBaeT
HEJ0CTAaTOYHYI0 C(OPMHUPOBAHHOCTh OTICIBHBIX 3HAHUH W YMEHHIA,
BBIBOJIBI M O0OOIICHHSI apryMEHTHPYET ¢1a00, TOMyCKaeT B HUX OIIHOKH;
3aTpyIQHSACTCS IMPH aHajau3e M O00O0OIIEHWU Y4eOHOro Marepuana; JaeT
HETOJIHbIC OTBETHI HAa BOMPOCHI MPETOJaBaTeNss WM BOCHPOU3BOIUT
coJiep)KaHNe paHee MPOYUTAHHOTO Y4eOHOTO TeKCTa, cabo CBSI3aHHOTO C
3aJJaHHBIM BOTIPOCOM; UCIIOJIB3YET HEYMOPSIOUEHHYIO CHCTEMY YCIIOBHBIX
0003HaYCHUH NPU BEJICHUU 3aIHCEH, COMPOBOXKIAIOIINX OTBET.

«HeynoBneTBOPUTEIBHOY,
HU3KUI YPOBEHb

BricTaBnsercs, ecnu o0y4aronuiics: He PacKpblUl OCHOBHOE COJICPIKaHUE
y4eOHOro MaTepuaia B MpeaesiaX IOCTaBJICHHBIX BOIPOCOB; HE yMeEEeT
MPUMEHATh MMCIOIIUECS 3HAHUS K PEIICHUI0 KOHKPETHBIX BOIPOCOB U
3a/1a4 1o 00pasily; MOMyCKaeT B OTBETe Oojiee ABYX TPyObIX OIMIMOOK,
KOTOpBbIE HE MOXKET MCIPAaBUTh JaKe MPU IOMOIIM OO0ydarolmuxcs M
mpernoaBaTers.

4.2.4. Kputepum oueHKH J0KJIAT0B

OrneHka, ypoBeHb

Onucanue KpUTEpUEB

«OTnu4HOY,
BBICOKUI YPOBEHb

CooTBeTCTBUE LENSIM M 3aJadyaM AUCIUIUIMHBL, aKTyaJbHOCTb TEMBI U
paccMaTpuBaeMbIX MPOOIIEM, COOTBETCTBHE COJMIEPKaHU 3asBICHHOMN TeMe,
3asBJIEHHAs] Te€Ma ITOJIHOCTBIO PACKPBITA, PACCMOTpPEHHE IMCKYCCHOHHBIX

BOMPOCOB TIO Mpo0jieMe, HAYYHOCTH SI3bIKAa M3JIOKEHHUS, JOTMYHOCTD H
MOCIIEA0BATEIBHOCTD B U3JI0KEHUH MaTepuana, KOJIMYECTBO
UCCIICIOBAHHON JIMTEpaTypbl, B TOM 4YHCJE€ HOBEHIINX HCTOYHUKOB IIO
npobjeMe, 4YETKOCTh BBIBOAOB, oOQopmieHHe paboOTHl COOTBETCTBYET
NpEbsBISIEMBIM TPEOOBAHUSIM.

«Xopo1110%»,
MIPOJABUHYTHIN YPOBEHb

CooTBeTCTBHE oeisiM M 3aJadaM OUCHUIUIMHBI, aKTyaJlbHOCTb TEMBI U

paccMaTpuBaeMbIX MPOOIIEM, COOTBETCTBHE CONIEPKaHU 3asBICHHON TeMe,

HAYYHOCTh SI3bIKAa W3JIOKCHHMS, 3asBJICHHAS TeMa PacKpbiTa HEAOCTATOYHO
MOJTHO, OTCYTCTBYIOT HOBEHIIINE JINTEPATYPHBIC UCTOYHUKHU MO MpoliIeMe,
pu ohopmireHnH pabOTH UMEIOTCS HEMOYETHI.

«Y IOBJIETBOPUTEIIHHOY,
MOPOTOBBIA YPOBEHb

CootBeTcTBHE LEISIM M 3ajadyaM JUCLMIUIMHBL, COIEp)KaHHe padoThl HE B
MOJTHOW Mepe COOTBETCTBYET 3asBICHHOW TeMe, 3asBJIECHHAas TeMa
pacKpeiTa HEAOCTATOYHO IIOJHO, HCIHOJIBb30BAHO HEOOJBIIOE KOJIMYECTBO
HaY4HBIX HUCTOYHUKOB, HApYIIE€HAa JOI'MYHOCTh M IIOCIEAOBATEIbHOCTH B
M3JI0)KeHUH MaTepHala, Ipi opOpMIICHUH pabOThl UMEIOTCS HEJOUYETEHI.

«HeynoBneTBOpUTEIBLHO»
HU3KUI YPOBEHb

PabGota He COOTBETCTBYeT IENIIM M 3aJa4aM JUCIUILTHHBI, COACpIKAHUC
paboTBl HE COOTBETCTBYET 3asABICHHOW TeMe, colaep)KaHue pabOoThHI
W3JI0)KEHO HE HAYYHBIM CTHIIEM
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4.3. OneHo4Hble cpeacTBa I NPOBEACHUsS] TEeKyILIero KOHTPOJIsl yCleBaeMoCTH

TecToBBIC 3aHaHNA
1. Bo3MOXHO TiepenaTh HEKOTOPOE KOJIMYECTBO TEIUIOTHI OMPEISTICHHOTO0 KOJIMYeCTBa

BeIecTBa 0€3 U3MEHEHHUS €r0 TeMIepaTyphl?

3apsn.

yAap

(?) Bo3M0HO TOJIBKO B CiTydae, €Clid MMPOUCXOIUT (ha30BBIN MEPEX0/] BEIICCTRA.
(!) Bo3aMO>XXHO TOJIBKO B ciIy4ae, €CIM BELIECTBO BBHIIIOIHSIET padoTy.
(?) Hero3mosxHO.

2. Kakoii pu3nyeckuii MpUHIIKIT JISKUT B OCHOBE PabOTHI YIBTPa3BYKOBOTO CKaHepa?
(?) UoHusupyroliee n3iydyeHue

(?) DnexTpoMarHuTHAs UHIYKITUS

(1) Otpaxenue u paccesHHE yIbTPa3BYKOBBIX BOJIH

(?) Tonsipuzanms cBeTa

3. 3akoH KynoHa — 3T0 3aKOH:

() Kotopslit onpeaenser BEIUUNHY U HaPaBICHUE CUIIbI B3aUMOEHCTBUS.

(?) KotopsIii onmuchIBae€T CKOPOCTh MOTOKA TOYEUHOTO 3apsifa.

(?) Kotopslii onpeensieT MHTEHCUBHOCTD 3JIEKTPOMAarHUTHBIX B3aUMOICUCTBUH.

4. Hamps>keHHOCTB — 3TO:
(1) Cuna, ¢ KOTOpPOH 3JEKTPUUYECKOE TOJIe ACHCTBYET HAa €IUHUYHBIN IMMOJIOKUTEIbHBIN

(?) CBs3p MEXTy BXOJHBIMH U BBIXOTHBIMU 3JICMEHTAMH.
(?) Ocobas hopma MaTepun, KOTOPYIO CO3JAIOT IEKTPUICCKHIE 3aPsiIbL.

5. Kak Biuser Temneparypa OKpy:Karolllel cpe/ibl Ha 4acTOTY AbIXaHUs Y )KMBOTHBIX ?
(?) He Busiet

(?) IlonmxeHune TemMnepaTypsl YBEIMUUBAET YAaCTOTY JIbIXAHUS

(1) IloBeIIEHHE TEMITEPATYPBI YBEIUUYNBACT YACTOTY JbIXaHUS

(?) 3aBUCHUMOCTb HENTMHEHHAS U CIIOKHAS

6. Uto Takoe UMITyJIbC B PU3UKE, U KaK OH CBS3aH C TPaBMaMu?

(?) Cuna, neficTByromas Ha TEJIO0

(?) DOHeprus tena

() IIpousBemeHrne Macchl TejNa HAa €ro CKOPOCTh; YeM OOJbIIe MUMITYJIbC, TEM CHIIbHEE

(?) Yckopenue Tena

7. DHEepreTUYeCKui MOTEHINAN — 3TO:

(?) IloBepxHOCTH, BO BCEX TOUKAX KOTOPOU OJMHAKOBBIN MOTEHIIUA.
(?) Pabora mosist Mo mepeMeneHHIo OJIOKUTETHHOTO 3apsia.

(!) OHeprus eAMHUYHOTO 3apsi/a, PaClOI0KEHHOTO B 3TOM TOUKE.

8. Uemy paBHa pa3HOCTh MOTCHIIHAJIOB:
(?) IlpousBeneHnio MPOTUBOMOJOXKHBIX TOYEUHBIX 3apsAAOB, pPACIONIOKEHHBIX Ha

HEKOTOPOM PacCTOSTHUU.

(1) PaGoTe smekTpruuecKoro moJjs mo mepeMeneHruo eTMHIYHOTO 3aps/a.
(?) HanpskeHHOCTH CO CMEILIEHUEM 3JIEKTPOHOB.

9. Kakue meramibl IPOBOJAT TOK:
(1) 301010, XpOM, AITFOMUHHUMA.
(?) Menb, Maprasel, IiIyTOHHM.
21



(?) Menp, amroMUHMA, MapraHetl.

10. Dnexrpuueckas MHAYKIHAS BOZHUKAET KOT/1a:
(?) HanpspxkeHHOCTH NTpoBOAHMKA paBHA (.

(1) K Tenmy nmpenogHecTH Apyroe 3apsHyKEeHHOE TeO.
(?) He cymecTBytoT cBOOOHBIC AIIEKTPOHBI.

11. Boibepure cBONCTBA, XapaKTEPU3YIOIINE TBEPAOE COCTOSTHIE BEIIECTBA
(1) coxpansier 06beM 1 GopMy, HI3Kask CKOPOCTh TudPy3uu;

(?) MoJIEKyIIBI IBUJKYTCSI XaOTUYHO;

(?) MONIEKYIBI ABUKYTCS B HAITPABJICHUH JICHCTBUS BHEITHEH CHUJIBI,

(?) cuibl B3aMOJICHCTBHS MEXY MOJIEKYJIaMHU Cl1a0bIe.

12. Boibepute cKalApHYIO (PU3UYECKYIO BEIUYHHY
(?) CxopocTb

(?) Cuna

(1) Macca

(?) Yckopenue

13. YcranoBuTe COOTBETCTBHE MEXAY (PM3MYECKMMM BEIWYMHAMHU U (popMynamu, 1O
KOTOPBIM WX MOXHO paccuutarh. [lydok cBeTa TMepeXxoIuT M3 CTeKiIa B BO3AyX. Yacrora
CBETOBOM BOJIHBI paBHAa CKOPOCTH CBETa B CTEKJIE paBHA U, MOKa3aTelb MPEIOMIICHHS CTEKIa
OTHOCHTEJIEHO BO3/TyXa PaBEeH N.

K kaxm0ii mo3uiuu nepBoro croiadua noJoepuTe COOTBETCTBYIOUIYIO MO3UIIMIO BTOPOTO
Y 3aMHIINATE B TAOIUIYy BRIOpaHHBIC IU(PHI TIOJT COOTBETCTBYIOIMMHU OYKBaAMH.

OU3NYECKUE BEJIMYMHBI OOPMVIJIBI:
1.
A) JlnivHa BOJIHBI CBETA B CTEKJIE 1. u/nv
b) /InuHa BonHBI CBETA B BO3/1yX€ 2.nv/u
3. nu/v
4.u/lv

IIpaBuabHbIil oTBeT: A-1, b-3

14. YcraHoBUTE COOTBETCTBHE MEXKIY (DU3MUECKMMM MpPOLIECCAMH B HICAIbHOM Trase
HEM3MEHHOM Macchl U (opMyJaMH, KOTOPBIMH 3TH IPOLECCHl MOXHO omucaTh (N —4Hcio
yacTull, p-—naaBieHue, V —o0beMm, T -—alcomoTHas Temieparypa). K kaxmoil mnozunuu
NEpBOro CTONOA MOJA0EpPUTE COOTBETCTBYIOIIYIO MO3HMIIMIO BTOPOTO W 3alUIIMTE B TaOIUILY
BbIOpaHHbIe U PBHI IOJT COOTBETCTBYIOIIMMHU OYKBaMH.

IMTPOLIECCBI OOPMVIJIbL:
A) N3006apHsIii mponece npu N = const 1. PT= const
b) M3oxopusriii mporecc pu N = const 2. VT=const
3. pV=const
4. Q=0

IpaBuiabHblil oTBeT: A-2, b-1

15. YkaxuTte BEpHYIO OCIEA0BATEILHOCTD:

BbruncnuTte OCBELIEHHOCTh IOBEPXHOCTH IO IPUBEACHHBIM 3HAYEHHUSM CBETOBOIO
noroka @ wu miomamu oceemaemMoil mNoBepxHOCTH S. Pacmonokute mnapbsl NPUBEACHHBIX
3HaueHu @ u S B NOpsAKE YBEIUUYEHUS OCBEILIEHHOCTH.
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1) ®=1201m, S =120 cm®
2) ® =400 1, S =200 cm?
3) @ =200 v, S =400 e’
4) ® =150 1m, S = 600 cm®
IIpaBuabHblii oTBeT: 4, 3, 1, 2

16. Ykaxxute BEpHYIO MOCIEA0BATENbHOCTD:

Pacnomoxure B NOopAAKE YBCIIMYCHUA CKOPOCTh ABHUIKCHUS TCJIA HA KAXKIOM U3 YH4aCTKOB
rpaduka 3aBucuMocTu I(t).

1) Vou

2) Vap

3) Vsc

4) Vep

IIpaBuabHbI 0TBeT: 2, 4, 3, 1

17. 3anummmTe npaBuIbHEIN 0TBeT. YacThiia, o61anaromas HauMeHbIITUM
MOJIOKUTEIBHBIM 3apSA0M, — 3TO ...
IIpaBUIBLHBIN OTBET: IIPOTOH.

18. 3amummre npaBUIBHBIM OTBeT. B HcTOYHMKAaX TOKa B Tporecce padboThI

MIPOUCXOMUT...
IIpaBUIbHBIH OTBET: pa3/ieJICHUE JIEKTPUUECKUX 3apsiI0B.

19. 3anummre npaBUIbHBIN 0TBET. [10TynpOoBOJHUKOBEII PHOOP, MPUMEHSIOLTHICS 115
BBINPAMIICHUS IIEPEMEHHOTO TOKA, HA3BIBACTCA ...
IIpaBUIBLHBIN OTBET: THOL.

20. 3anuumnTe NpaBUIbHBIN OTBET.

[Ipu yBenmyenun MHAYKIMU B 3 pa3a, cuia Amiepa, IeUCTBYIOMas Ha NPAMOJIUHEHHBIN
OPOBOJHUK C TOKOM B OJHOPOAHOM MAarHUTHOM ToOJ€... (IPOBOJHHK PACHOJIOXKEH
NEPIEHIUKYISIPHO BEKTOPY MHIYKIIHH )

IIpaBuibHBINH OTBET: yBEJINYUTCS B 3 pasa.

21. 3anummTe npaBuiIbHEIN 0TBeT. Konebanus B cuctemMe, KOTOpble BO3ZHUKAIOT ITOCIIE
BBIBEJICHUSI €€ U3 MOJIOKEHUS] PABHOBECHS, HA3bIBAOTCH. ..
IIpaBUIBHBINA 0TBET: CBOOOIHBIE KOJIEOAHMUS.

22. Pemmre 3agauy. XKecTkocTh npyxunsl paaa 6500 H/m. Uemy paBHa cuiia yrnpyrocTtu
MPY>KUHBI TP €€ pacTsKeHUH Ha S cM? OTBET 3alUILINUTE B HBIOTOHAX.
IIpaBniabHbIi oTBeT: 325 H.

23. Pemmre 3agauy. B nHepiuanpHoOi cucteMe 0TcYéTa HEKOTOpasi cuja CoOOIIaeT Terry
Maccoi 6 Kr yckopenue 3 m/c’. KakoBa Macca Tena, eclii B TOM JKe CHCTeMe OTCUYETa Ta JKe CHIIa
COOBIIIAT STOMY Telly yeKoperue 9 m/c?

IIpaBuibHbBII OTBET: 2 KT.

24. Pemute 3agauy. Kycok npaa maccoit 400 T onmycTHii B TEPMOC, COAEPKAIIUI BOTY
maccoit 220 r npu temneparype 50 °C. Hauanbnas temnepatypa abaa 0 °C. Ilpu nepexone
TEIJIOBOMY PaBHOBECHIO 4acTh JibJla pacrasia. Ompenenure Maccy Jibjla B T€PMOCE IOCIe
YCTQHOBJICHHSI TEIJIOBOTO paBHOBECHA. TemIOEMKOCTbIO TepMOca U TEIUNIOOOMEHOM C
OKPY’KaIOIIeH cpesioil MOXKHO npeHeOpeds. OTBET JaiiTe B rpaMMax.

IIpaBuiabHbIi oTBeT: 260 T.
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25. Pemmte 3amauy. [lap o6bémom 300 CM’LIEITHKOM ONyIlleH B KepocuH. Omnpenenure
apXUMEIOBY CUIY, ACHCTBYIOLIYIO Ha I1ap.
IIpaBuabHblii oTBeT: 4 H.

26. Pemure 3amauy. Temneparypa aproHa ymeHsinuiach ¢ 227 no -23 °C. Bo ckoJibko
Pa3 YMCHbIINJIACH CPCAHAA KUHCTUYCCKAA SHCPIrUs TCIIJIOBOT'O ABUKCHUS CTO MOJ'IGKy.H?
IIpaBuiabHbBI 0TBET: 2 pa3a.

27. Pemute 3amauy. B cocyne oonémom V = 0,02 M ¢ KECTKUMH CTEHKAMH HaXOIUTCSI
OJIHOATOMHBIM Ta3 TpH arMoc(hepHOM [aBlIeHUU. B KpbIIKe cocyda HMMEETCS OTBEpCTHE
miomaneo S = 2 - 1077, 3aTKHyTO€ NMpoOKOo#. [IpoOka BRICKAKMBAET, €CIM Ta3y IMepeaaTh
KOJIMYECTBO TEIUIOTHI He MeHee 15 kJ[x. Onpenenute MakCUMalbHYHO CUly TpeHUs mnokos F
poOKH O Kpast OTBEPCTHSI, TIoJIaras a3 ujcaibHbIM. Maccoil mpoOKH mpeHeOpeyb.

IIpaBuiabHbIi oTBeT: 3 H.

28. Pemmte 3amady. ¥V noepxHocTu JIyHBI Ha KOCMOHABTa JEHWCTBYET CHJIA TATOTEHHUS
120 H. Kakas cuna TATOT€HUsS JEHUCTBYET CO CTOpOHBI JIyHBI Ha TOro K€ KOCMOHAaBTa B
KOCMHYECKOM KopabJie, IBIKYILEMCS 10 KpyroBoil opOute BOKpyr JIyHbI Ha pacCTOSIHUM ABYX
JYHHBIX PaJlyCOB OT €€ 1eHTpa’?

IIpaBuabHblii oTBeT: 30 H.

29. Pemmre 3amauqy. Pabouee Tenmo TemoBoit mammubl ¢ KITJ{ 15 % 3a nuxin paboTs
MOJIy4aeT OT HarpeBaresis KOJWYecTBO TerioThl, paBHoe 60 JIx. Kakyio pabory mammna
COBEPILIACT 3a ITUKJI?

IIpaBuabHblil oTBeT: 9 JIXK.

30. Pemute 3agauy. IlnotHocTs 3010Ta p = 19,3 - 103 Kr/M, MoJsipHast macca M = 197 -
107 kr/MO7B. YeMy paBHO cpefiHee 3HaUE€HUE 00bEMa, 3aHUMAaeMOro OJHUM aTOMOM 30J10Ta?

YcrHbIil onpoc
. Uto Takoe MexaHuka? OcHOBHas 3aJa4a MEXaHUKH.
. Uto Takoe MaTepuanbHasi Touka?
. UT0 3HaUNT onucaTh MEXaHUYECKOE IBH>KEHHE?
. Yro Takoe cucrema orcuera?
. Urto Ha3pIBaeTCs CBOOOIHBIM ITaleHUEM Ten?
. Kakoe nBuxeHne Ha3bIBAeTCsl KPUBOJIUMHENHBIM?
. Kakue cucrembl Ha3bIBAIOTCS MHEPLUATBHBIMU?
. B kakux enununax nmepenus B CU Beipaxaercs cumna?
. Uro Takoe nedopmarusi?
10. Chopmynupyiite nepblii 3aKkoH HeioToHa.
11. Chopmynupyiite BTOpo# 3akoH HpioToHAa.
12. Chopmynupyiite Tpetuii 3akon HetoToHa.
13. Chopmynupyiite 3akoH BcemupHOTro TArOTEHUS.
14. ChopmynupyiiTe 3aKOH COXpaHEHUSI UMITYJIbCa
15. JlaifTe onpenenenne pabOThl B MEXaHUKE
16. JlaiiTe onpeneneHre KUHETUUECKOM U TOTEHIIMAIbHONW SHEPTUN
17. ITonsitue MoutHOCTU. EqMHMIIBI H3MEpEHMUSL.
18. Kakue yTBepkIeHuUs JI€KaT B OCHOBE MOJIEKYJIIPHO-KMHETUYECKON Teopun?
19. BpoyHOBCKOE JBUKEHUE.
20. IloHsATHE NAEATBHOTO rasa.
21. [loHsiTHE N30TEPMUYECKOTO, H300apPHOTO, H30XOPHOTO MPOIIECCOB.
22. YTo Ha3bIBAIOT BHYTPEHHEN 3HEpruen?

23. ®opMynMpOBKa MEPBOTO 3aKOHA TEPMOJIMHAMUKH.
24
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ChopmynupyiTe 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsiia.
IToHsATHE HANIPSYKEHHOCTH JIEKTPUYECKOTO MOJIA.

Urto Takoe KoHAEHCATOP?

ITonsaTue cuibl TOKa.

3akon Oma 1S y4acTKa Lenu.

[TapannensHoOeE, MOCIEAOBATEILHOE U CMEIIAHHOE COEIMHEHHUE MMPOBOHUKOB.
3axoH OmMa 11 HOJTHOU IEMH.

Urto Ttakoe nonynpoBoaHuk? [IpuBeauTe mpruMepsl NOJYIPOBOJHUKOB
Yro mpeacraBisieT co00it MarHuTHOE ToJIe?

Cuna Amnepa u Jlopenna. Kak onpenenuTts ux HanpasiieHue?

B dem 3akntouaercs SIBICHUE JIEKTPOMArHUTHOW MHAYKIIUN?

UTo Ha3BIBAIOT CAMOMHIYKITUEH?

Kaxkoe nBrmxeHne Ha3bIBArOT KOJIEOATEIbHBIM?

[TonsiTHe aMIIIUTY b1, TIEprUoa U (Ga3bl KOJIeOaHMH.
Urto Takoe pe3oHaHc?

[ToHsiTHE IEPEMEHHOTO TOKA.

. UTo Ha3BIBAIOT SJEKTPOMATHUTHBIMU KOJICOAHHSIMH.
Omnpenenenne BoaHbl. Kakue ObIBatOT BOJHBI?
[TonsTue cBera.

3aKOHBI OTPaKEHUS, IPETOMIICHHUS.

Urto takoe nuH3a? Kakue BUAbI TMH3 CYILIECTBYIOT?
Urto Ha3BIBAIOT AMCIEpCcHel, nHTepdepeHuen u qudpakuuei ceera?
SAsnenne pororddexra.

Ctpoenue aToma.

IIepsbiit noctynat bopa.

Bropoii nocrynat bopa.

Yro Takoe paaAMOaKTUBHOCTh?

Anbda, 6eta, raMMa-paTnoaKTUBHOCTD
Omnpenenenne YHEPTUN CBSI3H.

IlepeyeHb TeM AOKJIA10B

. 3HaYeHHUE CTaTUYECKOTO JJIEKTPUUECTBA B HAYKE U TEXHHUKE.

. Ou3nKa yJIbTpa3ByKa B BETCpUHAPUU.

. Pertrenorpadus B BeTepuHapHON MPaKTHKE.

. TepMO,Z[I/IHaMI/IKa B (bHBI/IOJIOFI/II/I JKHUBOTHBIX.

. OnTuueckue npudOPHI A1l AMATHOCTUKH U JICUEHUS KUBOTHBIX.

. 3JI€KTpOMaFHI/ITHBIe IOJIA U UX BJIUSAHUC HA 300POBLC KUBOTHBIX.
. ®u3rKa JBUKEHHUS U OMOMEXaHUKa )KUBOTHBIX.

. Kuneruka u JUHaAMHUKa B ITIOBECACHNUU ) KNBOTHbBIX.

. ®u3MKa 3ByKa U €ro BIUSHUE HA KUBOTHbIX.

. Pagnonoruyeckue anmnaparsl 1 UX IPUMEHEHUE B BETEPUHAPHH.

. DBOJTIOIHS JIEKTPOMOOMIICH.

. IIpuHIUI neicTBUA aKKyMyJIATOpa

. JleficTBHE IEKTPUUYECKOTO TOKA HA OpPraHU3M YE€JIO0BEKa U KUBOTHBIX
. I3yueHne 0CHOBHBIX MPaBUII pabOTHI C pauOU3MEPHUTEIBHBIMH TPUOOPAMH.
. NoHum3upyromue u3iiydeHus 1 UX MPakTHYECKOE UCIIOIb30BAHNE

. UcTouHMKH 3HEprUU

. BinsiHMe MarHuTOB Ha KUBBIX CYLIECTB

. IIpon3BoacTBO, Epeiaya U UCIOJIb30BaHNE IIEKTPOIHEPTUU

. [Ipumenenue nazepa

. [Ipodeccust KUIKNX KPUCTAIIIIOB

. [Ipon3BOJACTBO 37EKTPOIHEPTHH HA THIPOCTAHIUIX
25
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10.
11.

. IlpumeHeHue 1a3epoB B TEXHOJIOIMUECKUX Ipolieccax

. IIbe303nexrpuueckuii 3 ek, npuMeHeHne B HayKe U TEXHUKE
. Pactipoctpanenue paginoBoIH.

. UepHBbIE OBIPBL.

.CoJHIle — ICTOYHUK >KU3HHU Ha 3eMII€e.

. CoBpeMeHHasI CITyTHUKOBAs CBS3b.

. JIazepHbI€ TEXHOIOTUHU U UX UCIIOJIb30BAHUE.

. CIyTHUKOBBIE CUCTEMBI.

. Bcenennas u TemHas matepusl.

. BnusiHue 35ekTpuieckoro Toka Ha JKUBBIE CYILIECTBA

4.4. OueHoyHble cpeacTBa s NMPOBeIeHUs] POMEKYTOYHON aTTecTaluu

Bonpocs! pis 1udpepeHHpOBaAHHOIO 3a4€eTa

. EcrecTBeHHO-Hay4HBI METO/ MO3HAHUS, €I0 BOZMOXXHOCTH U TPaHULIbI IPUMEHUMOCTH.
. DKCIIEpUMEHT U TE€OPHUs B MPOLECCE TO3HAHUSI IPUPOJIBI.

. MoaenupoBanue (GpU3NYECKUX SIBICHUH U MPOLIECCOB.

. Ponp skcniepuMeHTa 1 TeOpUH B MPOIECCE MO3HAHUA pUpoabl. Du3ndeckas BeInynHa

. Mexanunueckoe asuxenue. [lepememenue. [Tyrs. CkopocTb.

. PaBHOMEpHOE NPSIMOJIMHEHHOE JBUKECHUE.

. Yckopenue. PaBHonepeMeHHOE IPSMOIMHENHOE IBUKEHHUE.

. CBoOo1HOE mageHue.

JIBr>keHue Tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY.
PaBHOMEpPHOE IBHIKEHUE IO OKPYKHOCTH.
Ilepsriii 3akoH Herorona. Cuna. Macca. Cuna. Bropoii 3akoH HetotoHa. Tperuii 3akoH

HrrotoHa.

12.
13.
14.
15.
16.
17.
18.
19.
20.
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Nmnynbe. OCHOBHOM 3aKOH KJIAaCCUUECKON IMHAMUKH. 3aKOH COXPAaHEHUS UMITYJIbCA.
3akoH BceMUpHOro TsroreHus. [ paBurammonnoe nose. Cuna tsokectd. Bec. Cuna tpeHus.
Cuna ynpyroctu. 3akoH ['yka.

Pabora cusbl.

Mo1HOCTS.

Oneprus. Kunernueckas sneprus. [loTeHmansHas sHeprusl.

3aK0oH COXpaHEHUsI MEXaHWYeCKOU sHepruu. [IpumMeHneHre 3aKkoHOB COXpaHEHUSI.
OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Pa3meps! 1 Macca MOJIEKYTT U aTOMOB.

. bpoyHoBckoe nBuxenue. Juddysus.

Cuibl ¥ SHEPTHUsl MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS.

CtpoeHue ra3000pa3HbIX, KHUIKUX U TBEPIBIX TEII.

CKopocTH JBUKEHUS MOJIEKYII U UX U3MEpPEHUE.

WneanwHelii Ta3. /laBiaeHue rasa.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU Ta30B.
Temneparypa u ee U3MepeHue.

['a30BBIE 3aKOHBI.

AOCOJIIOTHBIN HYJIb TEMIIEPATYPHI.

TepMmoauHaMuueckas MIKajga TeMIEPATYPHI.

VYpaBHEHHE COCTOSIHUS UACAITBHOTO ra3a. MossipHas ra3oBasi HOCTOSIHHASL.
BuyTtpenHsist sHeprus uaealbHOro rasa.

. Pabota u Teruiora kak ¢hopMbl TIepeaun SHEPTUH.

TermoeMKoCTh. Y 1eiapHas TENI0EMKOCTb.

YpaBHEHHE TEIUIOBOTO OaylaHca.

IIepBoe Ha4ya10 TEPMOAUHAMUKHU.

AnrabaTHBIN Tporiecc.

[Ipunuun nevictBus termwtoBoit mamuuHel. KIIJ[ TemnoBoro agsuraresns.
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39. Bropoe Hauano TepMOANHAMUKH.

40. XoJIoauIbHBIC MAIIIUHBI.

41. TenaoBble NBUTATEIN.

42. OxpaHa npupojbl.

43. Ucnapenue u KoHJeHcanusi. HachlleHHbI map 1 ero CBOMCTBA.

44. Kunenue. 3aBUCHMOCTb TEMIIEpaTypbl KUIIEHUs OT JaBieHus. lleperpersiii map u ero
HCIIOJIb30BAaHNUE B TEXHUKE.

45. XapakTepucTUKa KHJIKOTO COCTOSTHUS BEILIECTBA.

46. XapakTepuCTHUKa TBEPAOTO COCTOSHUS BEIIECTBA.

47. [InaBneHue U KpUCTaJUTH3aLUS.

48. BausgHue CUIbl TSKECTU HAa OMIOPHO-ABUTATEIbHYIO CUCTEMY KUBOTHBIX.

49. IlpuHuMI OeMCTBUS YIBTPA3BYKOBOTO CKaHEpA.
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IIpuniaoxenue 1

JIneT mepuoanyecKNX NPOBePOK padoyeil MporpaMMsbl
U HH(pOpMAaLHs 0 BHECEHHBIX H3MEHEHMSIX

IToTpebHOCTH
JI0OJDKHOCTHOE JIUTIO, B KOPPEKTUPOBKE
MPOBOJIUBILICE Jlata yKa3aHueM Wudopmanus 0 BHECEHHBIX
mpoBepky: ©.1N.0., COOTBETCTBYIOIIUX HU3MEHEHUSX
JOJKHOCTh paszenos paboueit
pOrpaMMBbI
Ha 2025-2026 yu.
[Momuna E.N., roJ] TOTPeOHOCTH B
OTBETCTBEHHAS 32 KOPPEKTUPOBKE HET
pazpabotky OII o
CIICIHAJIBHOCTH HpOTOKOH
36.02.01, noueHT Nell ot Pabouas nporpamma et
kadepsl oo 24.06.2025 |  axryamusupoBaHa
T.

300TCXHUHU

Brllofes”

g 2025-2026
y4aeOHOro rosa
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