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AHHOTALIUA

paboueit mporpammbl yaeOHo# quctummabl 51.0.09 «®uznkay
U1 IOATOTOBKU OakanaBpa mo HampasieHuto 35.03.04 «Arponomusiy,
HaIpaBJIEHHOCTh: «ArpoOu3Hecy, «3aluTa pacTeHU U (UTOCAHUTAPHBIN KOH-
TPOIb»

Hean ocBoenust TUCHUNIMHBI «PU3HMKa» PU MOJATOTOBKE arpOHOMOB COCTO-
UT B (POPMUPOBAHUM TPE/ICTABICHUN, TOHATUH, 3HaHUI O (QyHIAMEHTAIbHBIX 3aKO-
HaX COBPEMEHHOU (PU3MKH, HABBIKOB MPUMEHEHHUs B TPO(PECCHOHANbHOMN IesTeIbHO-
CTH (PU3UYIECKUX METOJIOB U3MEPEHUI U uccienoBannii. CTyIeHTHI TOJDKHBI 03HAKO-
MUTBCS C OCHOBHBIMU (DM3UYECKUMU SIBJICHUSMH B TIPUPOJC U UX BIUSHHEM Ha pac-
TEHUs, ¢ GU3NICCKUMHU TPOIECCaMH, MMPOTEKAIOIUMH B PACTCHUSX, TPOIYKITUU pac-
TEHUEBOJICTBA U OKpYXalolleil cpene (Bo3ayxe, BOJE U MOYBE), a Takxke ¢ (uszmuue-
CKMMU TPUHIUIIAMHU paOOThl TEXHOJOTHUUECKOTO U UCCIEA0BATEIHLCKOT0 000py/10Ba-
HUSI, UCTIOJIb3YEMOTO B arpOHOMUYECKON MPAKTHKE.

MecTO IMCHUIVIMHBI B Y4e0OHOM ILIaHe: TUCHUIUINHA «DU3HKa» OTHOCUTCS
K 00s13aTesIbHOM YacTH mporpaMMbl 00ydeHus: o HampasiieHuto 35.03.04 «ArpoHo-
MU U IPOBOAUTCA B 1-M cemecTpe.

TpeOoBanus K pe3yJibTaTaM 0CBOCHMS IMCHUILIMHBI. B pe3ynbrare uzyue-
HUS JUCIUIUIMHBI Y CTYACHTOB (POPMUPYIOTCS CIACAYIOMINE KOMITETCHIINH:

YK-1 — cnocobeH ocymiecTBIsITh MOUCK, KPUTHUYECKUN aHalu3 U CUHTE3 MH(pOpMa-
AU, IPUMEHATh CUCTEMHBIN MOJIXO/ Il PEUICHUS MOCTABICHHBIX 3a/1a4

— YK-1.3 — aprymeHTHpOBaHHO (POPMHUPYET COOCTBEHHBIE CYXKACHUS U OI[CHKU
C MCTOJIb30BaHUEM CHCTEMHOTO MOJAX0/a,;

OIIK-1 — cnocoOeH pemiath TUMOBBIE 33/1aud MPO(HECCUOHATBHON JAESTEILHOCTH Ha
OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX HAYK C IpH-
MEHEHUEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHIA:

— OIIK-1.1 — ngeMOHCTpUpYeT 3HAHHE OCHOBHBIX 3aKOHOB MaTE€MaTUYECKUX,
€CTECTBEHHOHAYYHBIX U 00mIenpodheCCUOHATBHBIX TUCHIUILINH, HEOOXOAUMBIX ISt
pEIIeHHs TUIOBBIX 337]a4 B 00JIaCTH arpOHOMUM;

— OIIK-1.2 — ucnonp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MAaTEMaTUYECKUX U €CTe-
CTBEHHBIX HAyK JIJI1 PEUICHUS CTaHAAPTHBIX 33/1a4 B arPOHOMUMU.

Kparkoe comepkanue auMcCUMIUVIMHBLI. J(ucuumniunHa «®PU3UKA» COIECPKHUT
CIEAYIOIINE pa3feibl: MEXaHHWKa, TEPMOJMHAMHUKA, SJEKTPOJWHAMHKA, ONTHUKA H
KBaHTOBas (pu3uka. B paboueil mporpaMmMe mpeiCTaBICHbl TEMbl KaXKJIOTO pasjena,
yKa3aHbl CBSI3U C APYTUMHU JUCIUTIIIMHAMHU, BUBI 3aHSITHH, TEMAaTUKa JaOOPaTOPHOTO
MpPaKTUKyMa U MPAKTUYECKUX 3aHATHH, yueOHO-MeToau4deckoe, UHGOPMAIMOHHOE U
MaTepUaIbHO-TEXHUYECKOe OOecreueHrne, METOIMUYECKUE PEKOMEH IAINK 110 OpraHu-
3aIlUU U3YUYEHUS TUCITUTIIIUHBI.

OO011asi TPYA0EMKOCTh JUCHUILIMHBI: 3 3aueTHbie equauibl (108 yacos).

IIpomeKyTOYHBIA KOHTPOJIb: 3a4eT.



1. Ileans ocBOEHNSI AUCHUILIHHBI

Lens ocBoeHus AUCIUIUIMHBL «DU3MKa» TpHU MOATOTOBKE arpOHOMOB COCTOUT
B (POpMUPOBAHUU TPECTABICHUHN, TOHATHH, 3HAHUIM O (yHIAMEHTAIBHBIX 3aKOHAX
COBpPEMEHHOW (DU3UKU, HABBIKOB MPUMEHEHUSI B MPOQPECCUOHANBHON NESITeIbHOCTU
bu3MUecKuX METOJIOB M3MepeHuil u ucciegoBaHuil. CTyAeHTHI JTOJDKHBI O3HAKO-
MUTBCS C OCHOBHBIMHU (DM3MYECKUMU SIBJICHUSAMH B MIPUPOJIE U UX BIMSIHUEM Ha pac-
TEHUS, ¢ PU3NIECKIUMH MPOIIECCaMH, TPOTEKAIOIUMH B PaCTEHUSX, MPOIYKIIUU pac-
TEHUEBOJICTBA U OKpYXKalolleil cpene (Bo3ayxe, BOJE U MOYBE), a Takxke ¢ dpuznye-
CKMMH MPUHIUIAMHU paObOThl TEXHOJIOTHUECKOTO M UCCIEI0BATENbCKOrO0 000pya0Ba-
HUS1, UCIIOJIB3yEMOTr'0 B arpPOHOMHUYECKON MTPAKTHUKE.

2. MecTo TMCUMILIUHBI B YUeOHOM Ipoliecce

JucuuminHa «Pu3nka» BKIOUECHA B EPEUCHBb 005S3aTEIbHON YacTH y4eOHOTO
miaHa. JucuunimHa «®duszukay peaauzyeTcs B COOTBETCTBHM C TPEeOOBaHUSMHU
®I'OC, OIIOIT BO u Yue6Horo miana o Hanpasiennio 35.03.04 « ArpoHOMUSY.

[IpeamecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3zupyercs
nucturuinHa «Dusnka» SBISIOTCS MIKOJIbHBIE KypChl (DU3UKU U MATEMATHKH, a TAKKe
Kypc MatemMaTuku B By3e. [loaTomy muist u3yueHuss PU3MKU CTYICHT JODKEH TBEPJIO
3HaTh OCHOBBI 3TUX JIUCIMIUIMH.

Kypc ¢usuku siBnsieTcss OCHOBOIOIATAIOIIUM JIJIST U3YUYECHHS CIICTYIOIINX JUC-
UUIUTAH: (PU3U0I0TUS U OMOXUMHSI pACTEHUM, arpoOMETEeOPOJIOTHS, ITOYBOBEACHUE C
OCHOBaMHU Teorpaduu MOYB, MEXaHMU3AlUsS PACTEHUEBOJICTBA, XpaHEHUE W Tepepa-
00TKa MPOJYKIIUH PACTEHUEBOJICTBA, CEIILCKOXO3IMCTBEHHAS] PAUOJIOTHS, CEIBCKO-
XO03IMCTBEHHAS YKOJIOTHS, 0€30MaCHOCTh KU3HEACATEILHOCTH.

OcoOEHHOCTHIO JUCHUIUIUHBI SBIISETCS €€ 0a30BbIi XapakTep sl OONBITMHCT-
Ba MPEeAMETOB MPO(PECCHOHATBLHOTO IUKJIA. JTO OOYCJIOBJICHO TEM, UYTO (PyHIaMEH-
TajibHbIe (PM3UYECKUE 3aKOHBI JIEKAT B OCHOBE OOJIBIIIMHCTBA MPOIIECCOB B PACTCHUU
U OKpYy’Karoliei cpeze (Bo3myxe, BOJIC U MOYBE), a TAKKE B OCHOBE JICHCTBUS COBpE-
MEHHOM TEXHOJIOTUYECKOM M HCCIIeIOBATENbCKOM amnmaparypbl. [loatomy 3HaHwus,
MOJIYYCHHBIC TIPH U3YUYEHUU AUCHUILUIMHBI «Du3ukay, naigee OyIayT HCIOIb30BaHBI,
MpexJie BCEero, B MpodeCcCHOHANBHON JeATETbHOCTH.

Pabouast mporpamma auctuIuinabl « OU3nKay I HHBAIUIOB U JIMI] C OTPaHU-
YEeHHBIMH BO3MOKHOCTSIMU 37I0pPOBbS pa3pabaThiBaeTCs WHIUBUIYAIBHO C YYETOM
O0COOCHHOCTEM TCUXO(U3UYECKOTO Pa3BUTHSA, WHIAUBUIYATBHBIX BO3MOXXHOCTEH H
COCTOSIHUS 3/I0POBbSI TAKUX 00YUYAIOIINXCS.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS M0 IUCHMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM
NPOrpaMMblI

N3yyenne nmaHHOW ydeOHOW AMCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
00y4Jaromuxcsi KOMIIETCHITUH, TPeACTaBIEHHbBIX B Ta0uIe 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

3a1a49u MpoQecCHOHATBHON
JESITEIBHOCTH Ha OCHOBE 3Ha-
HUM OCHOBHBIX 3aKOHOB MaTe-
MaTHUYECKHX U €CTECTBEHHBIX
HayK C IPUMEHEHUEM HHQOp-
MaIMOHHO-
KOMMYHHKAITIOHHBIX TEXHO-
JIOTUI

pHUpyeT 3HaHHE OC-
HOBHBIX 3aKOHOB Ma-
TEMAaTHYECKHUX, €CTE-
CTBEHHOHAYYHBIX U
obmenpodeccuo-
HaJbHBIX JUCIUTIINH,
HEOOXOIUMBIX IS
pEIICHHSI TUTIOBBIX
3a/a4 B 00J1aCTH ar-
POHOMHUU

SBICHHSA, (PyHIaMEHTaIb-
HBIC TOHATHSA, 3aKOHBI U
TEOPHH COBPEMEHHOH (u-
3UKU

(U3HYECKUX  TIPOIECCOB,
HPOMCXOJSIINX B IOYBE,
pacTeHUu U NPOAYKIUH

No Kon Gl a5 O B pe3ynbraTe n3yueHus yaeOHON NUCHUTUIMHBI 00yYaIOUeCs TOJKHBIL:
i | COMEe KOMITETCHIINH (UK €€ YaCTH) TEHLIHUH 3HaTh yMETh BJIaJIETh
TEHIIUU

1. |VK-1 Crocoben ocymecTBisaTh mo- | YK-1.3 — aprymeHTH- |COBpPEMEHHYI0  KapTHUHY |TPAaMOTHO W apryMEHTH- |METOJAAMH aHalu3a W
UCK, KpUTHUECKUN aHAIN3 U poBaHHO GOpMHUPYET |MHpa Ha OCHOBE ECTECT-|pOBaHO H3JaraTh CBOM |0000meHuss uHbOpMa-
CUHTe3 UHPOpMAIUH, IPUME- | COOCTBEHHBIE CYK/Ie- |BEHHOHAYYHBIX 3HAHHM MBICJIM, CTaBUTh LEJIb H|LHUHU, METOJaMu HaOII0-
HSITh CUCTEMHBIN MOJXOM JUIsl | HHSI U OLICHKH C HC- BbIOUpaTh MyTH €€ JO0C-|JIeHHUS U IKCIEePUMEHTA
pelieHus MOCTaBJICHHBIX 3a/1a4 | TI0JIb30BAaHUEM CHUC- THXKEHUS

TEMHOT0 MOAX0/1a
2. |OIIK-1 |CmocobeH pemars THIOBBIE OIIK-1.1 — nemoHCT- |OCHOBHBIE  (DUBUYECKHUE | OMPEILISTh CYIIIHOCTD | HABBIKAMH  MCIIOJIb30Ba-

HUS OCHOBHBIX (U3MYE-
CKUX 3aKOHOB B arpoOHO-
MHYECKON ITPAKTHKE

OIIK-1.2 — ucnomnn3y-
€T 3HaHUSI OCHOBHBIX
3aKOHOB MaTeMaTHue-
CKUX U €CTECTBEHHBIX
HAYK JUIsl PEeIICHUS
CTaHJApTHBIX 3a/1a4 B
arpoOHOMHH

OCHOBHBIE METOTBI TIPO-
BeZIeHUs1 U 00paboTKH pu-
3U4ECKUX U3MEPEHUN

TJIAHUPOBATh U CTABUTH
AKCIIEPUMEHTBI, IIPOBOJIUTH
V3MEPEHUS U OLICHUBATh MX
pE3YyIbTATHL, A€aTh BBIBO-
IBI

HaBbIKaMU pabOThI HA
nabopaTopHOM 000pY-
JOBaHUH




4. CTpyKTypa M coepKaHue U CHUTLTUHbI

4.1 PacnipeneJieHre TPYA0EMKOCTH IMCHUIJIMHBI 0 BUAaM padoT Mo ceMecTpam

OO6mast TpyI0éMKOCTh TUCIUIUIMHBI cocTaBisgeT 3 3ad. ef. (108 wacor), ux pacmpe-
JICJICHHE 0 BUaM padoT U 0 CeMeCTpaM MPEeCTaBICHO B TabuIe 2.

OYHAS ®OPMA OBYYEHUSA

Ta0Omuma 2a
PacnpenesieHue Tpya10EéMKOCTH TUCUMILIMHBI 10 BHAaM padoT Mo ceMecTpam
TpynoémkocTb
Bup yueOHoii padoTbl B 1.4. mo cemecTpam
yac. 1
O0mas TpyAI0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KourakTHas padora: %4 94
AynuTopHasi paéora 54 54
8 Mom uucie:
aexyuu (J1) 18 18
npaxmuyeckue 3ansimust (113) 36 36
2. CamocrosiTeabnas padora (CPC) o4 94
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuoOHH020 Mamepuala u ma- 54 54
mepuana y4eOHUKo8 u y4eOHblX nocobutl, N0020MoeKa K 1a6o-
PAMOPHBIM U NPAKIMUYECKUM 3AHAMUAM, KOJIOKSUYMAM U m.0.)
Bu mpoMexxyTOYHOTO KOHTPOJIS: 3a4yer
3A0OYHASA ®OPMA OBYUYEHMUSI
Tabnuua 26
PacnpenesieHue Tpy10éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT MO ceMecTpam
TpynoémkocTn
Bup yueOHoii padoThl yac B 1.4. mo cemecTpam
) 1
OO0mast Tpy10éMKOCTb IUCIUILIMHBI 0 Y4€OHOMY IUIaHY 108 108
1. KontakTHas padora: 8 8
AyauTtopHas paboTa 8 8
8 MoMm uucue:
qexyuu (J1) 4 4
npaxkmuueckue 3auamus (113) 4 4
2. Camocrositesannasi pa6ora (CPC) 96 96
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u no8mMopeHue 1eKYUOHHO20 MAmepuala u ma- 9% 9%
mepuana y4eOHuKo8 u yueOHvlX nocooull, N0020mosKa K 1a0o-
PAMOPHBIM U NPAKIMUYECKUM 3AHAMUAM, KOJIOKSUYMaM U m.o.)
Iloocomoska k 3auemy (KOHMPO.b) 4 4
By npoMexxyTOYHOTO KOHTPOJISL: 3ayer




4.2 Coaep:xanue TUCHUIINHBI

OYHAS ®OPMA OBYYEHMUSA

Ta0muma 3a
TemaTnuyeckunii NUIaH y4eOHOH AU CIUTIIHHBI
HaumeHoBaHuUe pa3ieioB U TeM KonTtakTHas padora | BHeayauTopH
. Bcero

AUCHMIINH (YKPYITHEHHO) JI 113 as1 padora CP
Paznen 1 «Mexanuka» 24 4 8 12
Pasznen 2 «TepmoauHamuka» 24 4 8 12
Paznen 3 «DnekTpoauHaMuKa 24 4 8 12
Paznen 4 «Onruka 24 4 8 12
Paznen 5 «KBantoBas (usuka 12 2 4 6
HToro mo gUCHHUILINHE 108 18 36 54

Pa3zgea 1. Mexanuka

Tema 1. OcHOBBI KHHEMATHKH U TMHAMUKH
OCHOBHBIC XapaKTEPUCTUKU JBHKEHHUs. 3aKOHbl HbloTOHA. 3aKOH COXpaHEHUS MM-
nynbca. Pabora m MomHOCTh. 3aK0H coxpaHeHus sHepruud. OCHOBHOE YpaBHEHHUE
JTUHAMUKW BpAIIATEILHOTO JIBUKEHHS TBEPJIOrO Tejia. 3aKOH COXPAHEHUS MOMEHTA
MMITYJIbCA. DHEPIus Bpallaomierocs Tena.

Tema 2. Mexanudeckue kojed0anusi. OCHOBBI THAPOAUHAMUKHI
[Mapmonnyeckue KoJeOaHUSI U UX XAPAKTEPUCTUKHU. 3aTyXalOIIHE U BBIHYXKICHHBIE
KoJiebaHusl, pe3oHaHCc. Mexannuyeckue BOIHbI. Du3nueckue XapakTepUCTUKU 3BYKO-
BbIX BOJIH. CTallMOHApHOE JBMKECHUE UACATBHOM KUIKOCTH, ypaBHEeHHE bepHyIuu.

Pazngea 2. TepMoaunamMmuka
Tema 3. IlepBoe u BTOpOE HAYa/1a TEPMOAUHAMUKH. JHTPOIHUS
VYpaBHEHUE COCTOSHUSI MJICAJTBHOTO raza. OJKCIEpPHUMEHTAIbHBIE Ta30BbIE 3aKOHBI.
[lepBoe Hayano TEPMOJMHAMUKH, TEIJIOEMKOCTh. BTOpoe Hayano TepMOAMHAMUKH,
SHTPOMHUSL.
Tema 4. SABnenusi nepenoca. ®@a3zoBbie npesBpamenusi. [loBepxHocTHOE
HaTsKeHHe )kuakocreit. Ocmoc
TermnonpoBoaHocTs W KoHBeknusa. Jduddysus. dazoBbie npeparieHus. Da3zoBbie
MIPEBPAIICHUS B )KUBBIX OpraHu3mMax u ouorexHosoruu. [IoBepXHOCTHOE HATSKEHHE
*Kuakocteil. OCMOC U OCMOTHYECKOE JTaBJIICHUE. 3HAYEHHE OCMOcCa ISl )KUBBIX Opra-
HU3MOB.

Pa3zgea 3. DieKTpoauHaAaMHuKA

Tema 5. IlocTOAHHBIN JIEKTPUYECKHH TOK
3akoH Oma, 3akoH Jlxoyns — JleHna. DnekTpoaBuxkyias cuiia, mpasuiia Kupxroda.
DJIEKTPUYECKHI TOK B pa3JIMUHBIX Cpeax.

Tema 6. DuexkrpomaruuTHast MHAYKUMA. [lepemMeHHbI TOK
DJIEKTpOMAarHuTHAas UHAYKIMA. FICTOUHMKY nTepeMeHHOoro Toka. 3akoH Oma [y [enu
IIEPEMEHHOTO TOKA

Pa3zngean 4. OnTtuka
Tema 7. I'eomeTpuueckasi onTuxka. ®oromMmerpus



3aKOHBI T€OMETPUUECKON ONTUKU. TOHKUE JIMH3BI, MUKpOCKON. OCHOBHBIE (hOTOMET-
pUYECKHUE XaPAKTEPUCTUKHU.

Tema 8. BosiHoBasi onTuka. TermioBoe usjiyuenue
@u3nuecKue SBJICHUS, CBSI3aHHBIE C BOJIHOBBIMU CBOMCTBaMU CBETa. TemIoBoe U3My-
yeHue. YbTpaduosieToBOe U3TyUeHue.

Paznea 5. KBantoBas pusuka
Tema 9. KBanToBasi ontuka, gorodomosiorusi. KBanropass mojaesab aroma.
Mogaeab sipa, sijiepHble peaKIUui, PAAUOAKTUBHOCTH
KBants! cBeta, potorddekr. Jlazepsl u UX MpUMEHEHHE B OMOIOTHH. DJIEMEHTHI o-
tobuosioruu. KBantoBas Mojens atoma. Mojiens siipa, siepHbIe peakinu, paguoak-
TUBHOCThL. METO1 MEUSHBIX aTOMOB B CEJIbCKOM XO03SHCTBE.

3AOYHASA ®OPMA OBYUYEHUA
Taomuma 30

TemaTn4yeckuii NUIaH y4eOHOM M CIUTITHHBI

HaunmeHnoBaHMe pa3je/ioB U TeM Beero KonTakTHas padora | BHeaynuropH
AUCHUILINH (YKPYTHEHHO) JI 113 as1 padora CP
Paznen 1 «MexaHnuka» 24 2 - 22
Pasznen 2 «TepmoguHamuka» 22 2 - 20
Paznen 3 «DnekTpoauHaMuKa 24 - 2 22
Paznen 4 «Ontuka» 23 - 1 22
Paznen 5 «KBantoBas usukay 15 - 1 14
HToro mo aucuunimnHe 108 4 4 100*
**B TOM YHCJIE MMOATOTOBKA K 3a4€Ty (KOHTPOJIb)
4.3 Jlekuuu/mpaKTHYECKHNE 3aHATHSA
OYHASA ®OPMA OBYUYEHUSA
Tabnuna 4a
Conepikanue JJeKUMi/ NPAKTHYECKUX 3AHATHH M KOHTPOJbHbIC MEPONIPUATHS
Ne Haspanue Ne u HazBanue Jexkumii/ Dopmupyembie Bun Koua-Bo
n/n pazjiena, Te- NPaKTHYC€CKHUX 3aHATHH KOMIICTCHIIUN KOHTPOJILHOTO qacoB
MbI MEpPONPUATHSA
1. YK-1.3 12
Pa3znen 1. MexaHuka OIlK-1.1 recruposa-
OINK-1.2 Hue
Tema 1. Oc- | Jlekus Ne 1. OcHOBBI KMHEMA- VYK-1.3 orpoc 2
HOBBI KHHE- THUKH U JUHAMUKHA OIlK-1.1
MaTHKH 1 OIIK-1.2
JUHAMUKH IT3 Ne 1. OcHOBHBIE XapaKTepH- YK-1.3 IpoBepKa 11/3, 2
CTUKHU JBHKEHUSA. 3aKOHbI Hbro- OIIK-1.1 onpoc
ToHa. PaboTa u MoiHOCTh. 3a- OIlK-1.2
KOHBI COXpaHCHHSI HMITYJIbCA U
sHeprur. OCHOBHOE YpaBHEHHE
JTUHAMHUKHU BPaIaTeIIbHOTO
JIBUKEHHS TBEPOTO Tena. 3a-
KOH COXPaHEHHUS MOMCHTA UM-
Mmynabca. DHEPrusl BPAIAOIero-




Ne Haspanue Ne u HazBanme Jexknmii/ ®opmupyembie Bux Koa-Bo
n/n pasieia, Te- NPAKTHYEeCKUX 3aHATHH KOMIIeTeHIIUH KOHTPOILHOTO |y o
MBI MeponpHsITHS
csl Tena
I13 Ne 2. M3mepenue kodhdu- YK-1.3 3aImTa 2
LHUEHTA TPEHUS CKOJIbKEHUS OIIK-1.1
OIlK-1.2
Tema 2. Me- | Jlekuus Ne 2. Mexanuueckue YK-1.3 onpoc 2
xaHu4yeckue | kosiebanus. OCHOBBI TUAPOIH- OIIK-1.1
KOJIeOaHusI. HAMUKHU OIlK-1.2
OcHOBBI I13 Ne 3. dusnueckuii 1 Mate- YK-1.3 MIpOBEpKa 11/3, 2
THAPOAMHA- | MATUYECKUM MAsITHUKU. ['apMo- OIIK-1.1 o1poc
MUKH HUYECKHe KoJieOaHus U uX Xa- OIlK-1.2
PaKTEPUCTUKH. 3aTyXalolI1e U
BBIHYX/ICHHbIE KOJIeOaHus, pe-
30HaHC. CTalMOHapHOE ABMKE-
HUE UIeaTbHON KHUIKOCTH,
ypaBHeHue bepHyim
I13 Ne 4. Onpenenenue nepuoaa VK-1.3 3a1uUTa 2
Kosie0aHui (PU3NICCKOTO MasIT- OIlK-1.1
HUKa OIlK-1.2
2. YK-1.3 KOHTPOJIb- 12
Paznen 2. TepmoagunamMmuka OIIK-1.1 Has padora
OIIK-1.2
Tewma 3. [lep- | Jlexkuus Ne 3. IlepBoe u BTOpoe YK-1.3 onpoc 2
BOE M BTOpOE | Hayaja TEPMOJAMHAMUKHA. DHTPO- OIIK-1.1
HayaJa Tep- s OIlK-1.2
MoauHaMuKH. | I13 Ne 5. YpaBHenue cocTostHUs YK-1.3 poBepKa 1/3, 2
OHTponus UJI€aNbHOr0 ra3a. JKCIIepUMEH- OIlK-1.1 ompoc
TaJIbHBIE ra30BbIC 3aKOHBI. [1ep- OIIK-1.2
BOE HaYaJI0 TEPMOJIUHAMUKH, Te-
MJI0EMKOCTh. BTOpoe Havano
TEPMOJMHAMUKH, SHTPOIIHUS
[13 Ne 6. Onpenenenue Koaude- YK-1.3 3aImTa 2
CTBa TEIIOTHI, IOJIy4EHHOT O OIIK-1.1
BEIIECTBOM OIlK-1.2
Tema 4. AB- | Jlexus Ne 4. SIBnenus nepeHo- VYK-1.3 onpoc 2
neHus nepe- | ca. ®aszosble npespaiieHus. 11o- OIIK-1.1
Hoca. ®a3o- | BEpXHOCTHOE HATSHKCHHE JKU/I- OIlK-1.2
BbIE MpeBpa- | KocTteil. OcMoc
mienus. [To- | TI3 Ne 7. TermonpoBOJHOCTb. VYK-1.3 IpoBepKa 1/3, 2
BepxHOCTHOE | uddy3usa. da3oBrie npeBpa- OIlK-1.1 oIpoc
HaTsDKCHUE nieHus. [loBepxHocTHOE HATH- OIlK-1.2
KHUJIKOCTEH. | )KeHue )xuakocteil. Ocmoc u
Ocmoc OCMOTHYECKOE J1aBlieHue. 3Ha-
YeHHE 0CMOCa /ISl )KUBBIX Opra-
HU3MOB
I13 Ne 8. Onenka TemnaoBoro no- YK-1.3 3almTa 2
TOKa 4epe3 OKHA B ayIUTOPUH OIlIK-1.1
OIlK-1.2
3. YK-1.3 12
Pa3nes 3. DiekTpoanHaMuKa OIIK-1.1 KOJIJIOKBHYM
OIIK-1.2
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Ha3zBanue

Bun

Ne Ne u HazBanme Jexknmii/ ®opmupyembie Koa-Bo
n/n pasieia, Te- NPAKTHYEeCKUX 3aHATHH KOMIIeTeHIIUH KOHTPOILHOTO |y o
MBI MeponpHsITHS
Tema 5. [To- | JIexkmus Ne 5. [TocrosgHHEbIH VK-1.3 ompoc 2
CTOSIHHBIN EKTPUYECKUHN TOK OIlK-1.1
3JIEKTpUYe- OIIK-1.2
CKHH TOK I13 Ne 9. 3akon Oma. 3akon da- YK-1.3 poBepKa 1/3, 2
panes sl AJEKTpou3a. 3aKoH OIIK-1.1 ompoc
Hxoyns — Jlenua. Pacuet cTou- OIlK-1.2
MOCTHU U3PACXOJJOBAHHOM 3JIEK-
TPOIHEPTUU
I13 Ne 10. U3mepenue D/IC u VK-1.3 3a1uTa 2
BHYTPEHHETO CONPOTUBIICHUS OIlK-1.1
HCTOYHUKA TOKA OIlK-1.2
Tewma 6. Jlexums Ne 6. DiaeKTpoMarHuT- YK-1.3 ompoc 2
OnekrpoMar- | Hasg MHAYKUus. [lepeMeHHbIi OIlK-1.1
HUTHas UH- TOK OIlK-1.2
aykuus. I[le- | 13 Ne 11. 3akon Oma juis nerna YK-1.3 MIpOBEpKa 11/3, 2
PEMEHHBIN nepeMeHHoro Toka. Pabora u OIlK-1.1 onpoc
TOK MOIIHOCTb IEPEMEHHOI0 TOKA OIlK-1.2
I13 Ne 12. DxcniepumeHTalbHas VK-1.3 3a1uUTa 2
npoBepka 3akoHa Oma Jijis enu OIIK-1.1
MIEPEMEHHOT0 TOKa OIlK-1.2
4. YK-1.3 KOHTPOJIb- 12
Pasznen 4. OnTuka OIIK-1.1 Has padora
OIIK-1.2
Tema 7. T'eo- | Jlekus Ne 7. ['eomerpuueckas YK-1.3 onpoc 2
MeTpudeckas | ontuka. oromerpus OIlIK-1.1
ontuka. @o- OIlK-1.2
TOMETpUS 13 Ne 13. 3akoHBI reoMeTpUYe- VYK-1.3 IpoBepKa 1/3, 2
CKOM ONTUKU. TOHKHE JTUH3BI, OIlK-1.1 onpoc
MUKpockon. PoTomeTpus OIlK-1.2
[13 Ne 14. Usmepenue poTomMeT- YK-1.3 3almTa 2
PUYECKHUX XapaKTEPHUCTHK I10- OIlK-1.1
MEUIEHUs OIlK-1.2
Tema 8. Bon- | Jlexkuus Ne 8. BomHOBast ontuka. YK-1.3 orpoc 2
HOBas onTu- | TemioBoe n3nydeHue OIlK-1.1
ka. TeroBoe OIlK-1.2
U3ITy4YeHUe I13 Ne 15. Pa3pematomias cro- YK-1.3 IpoBepKa 1/3, 2
COOHOCTBH ONTUYECKHX MPUOO- OIlK-1.1 oIpoc
poB. TerioBoe uznydeHue OIlK-1.2
I13 Ne 16. Onpenenenue paspe- YK-1.3 3almTa 2
IIAOIIEH CTIOCOOHOCTH CYyXOTO U OIIK-1.1
UMMEPCHOHHOTO 00bEKTHBA OIIK-1.2
MHUKpPOCKOTIA
5. YK-1.3 TeCTHPOBa- 6
Paszgea S. KanroBasi ¢pusuka OIIK-1.1 HHUE
OIIK-1.2
Tema 9. Jlextus Ne 9. KBanToBast ontu- YK-1.3 ompoc 2
KBanToBas ka. ®orobuonorus. KBanropas OIlK-1.1
ontuka. @o- | moxens aroma. Mozens sapa, OIIK-1.2
TOOUONOTHS. | S/IEPHBIE PEAKIIUU, PATUOAKTHB-
KBanToBas HOCTb. MeTO/1 MEUEHBIX aTOMOB
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Ha3Banue . Bug
Ne Ne u HazBanme Jexknmii/ ®opmupyembie Koa-Bo
n/n pasieia, Te- NPAKTHYEeCKUX 3aHATHH KOMIIeTeHIIUH KOHTPOILHOTO |y o
MBI MeponpHsITHS
MOJIENIb aTO- | B CEJIbCKOM XO3SIHCTBE
Ma. Mozenb | I3 Ne 17. KBauTs cBeta, (hoTo- YK-1.3 MPOBEPKa 11/3, 2
Anpa, ANep- a¢dexT. Jlazepsl n UX npuMe- OIIK-1.1 oIpoc
HBIC pCaK- HeHue B Ouosioruu. @oroduono- OIlK-1.2
ouu, paano- TUYECKUE peakuu. AnepHbie
AKTUBHOCTB. | peakinu, paAMOAKTUBHOCTD.
Meron me- Metoa MedeHBIX aTOMOB B
ICHBIX aTO- CEJIbLCKOM XO351CTBE
MOB B CEJIb- | TT3 Ne 18. BupryanbHbiii mpak- YK-1.3 3aluTa 2
CKOM X034H- | pygym «CIieKTp aToMa BOLopo- OIlK-1.1
CTBC nax» OIlK-1.2
3AOYHASA ®OPMA OBYYEHUSA
Tabnuua 46
Conep:kanue JeKUuid/ NPAKTUYECKUX 3aHATHH M KOHTPOJbHbIE MEPONPUATHS
Ne Hassarmue Ne u Ha3Banme JeKkumii/ ®Dopmupyembie Bun Koua-Bo
n/n pasaeia, Te- NMPAKTHYECKUX 3aHATHH KOMIIEeTeHIINH KOHTPOIBLHOTO | o
MbI MeponpUusATHS
1. YK-1.3 2
Pa3nen 1. MexaHuka OIIK-1.1 TecThpopa-
OINK-1.2 Hie
Tema 1. Oc- Jlexmus Ne 1. OcHOBEI KHHEMA- VK-1.3 onpoc 2
HOBLI KUHeE- TUKHA U JUHAMUKU OIIK-1.1
MaTHKU U OIIK-1.2
JTMHAMHKH
2. YK-1.3 KOHTPOJIb- 2
Pa3nea 2. Tepmoannamuka OIIK-1.1 Has paborta
OIIK-1.2
Tewma 3. Tlep- | Jlekmmst Ne 2. TlepBoe u BTOpOE YK-1.3 orpoc 2
BOE U BTOPOE | Hayajla TEPMOAMHAMMKHU. DHTPO- OIlK-1.1
HayaJa Tep- s OIlK-1.2
MOJMHAMUKH.
OHTponus
3. YK-1.3 2
Pa3nes 3. DinekTpoamHaMuKka OIIK-1.1 KOJLJIOKBUYM
OIIK-1.2
Tema 5. ITo- | II3 Ne 1. 3akon Oma. 3akon Pa- YK-1.3 poBepKa 11/3, 2
CTOSTHHBIN panes Ui 2JIEKTposIn3a. 3aKOH OIIK-1.1 0Ipoc
3NIEKTpHUYE- Hxoynsa — Jlenua. Pacuet ctoun- OIlK-1.2
CKHUH TOK MOCTH M3PacX0/10BaHHOMH 3J1eK-
TPODHEPTUHU
4. YK-1.3 KOHTPOJIb- 1
Paszgea 4. OnTuka OIIK-1.1 Has padora
OIIK-1.2
Tema 7. 'eo- | II3 Ne 2. 3akoHBI reoMeTpHye- YK-1.3 IpoBepKa 11/3, 1
METpPUYECKasi | CKOW ONTUKU. TOHKHE JIMH3BI, OIlK-1.1 onpoc
ontuka. Po- | Mukpockomn. Poromerpus OIIK-1.2
TOMETPHS
S. Pa3zpnen S. KBanToBasi pusuka YK-1.3 TeCTHPOBa- 1
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Ne Haspanue Ne u HazBanme Jexknmii/ ®opmMupyembie Bux Koa-Bo
n/n pasieia, Te- NPAKTHYEeCKUX 3aHATHH KOMIIeTeHIIUH KOHTPOILHOTO |y o
MBI MeponpHsITUSI
OIIK-1.1 HHe
OIIK-1.2
Tema 9. I13 Ne 3. KBanThI cBeTa, (hoTo- YK-1.3 MPOBEPKa 11/3, 1
KBanroBas s dexT. Jlazepsl n UX npuMe- OIIK-1.1 oIpoc
ontuka. ®o- | HeHue B Ouosnoruu. Poroduono- OIlK-1.2
TOOMOJIOTHSI. | TMYECKHE peakluu. SnepHble
KBanroBas peakuuu, paguoaKTUBHOCTb.
MoJieNb aTo- | MeToJl MeueHbIX aTOMOB B
Ma. Mogenb | CebCKOM XO0341CTBE
a1pa, saep-
HBIE peak-
1IUY, paauo-
AKTHUBHOCTb.
Merton me-
YEHBIX aTo-
MOB B CEJIb-
CKOM XO351H-
CTBE
OYHAS ®OPMA OBYYEHMUA
Tabnuua Sa
Hepequb BOIIPOCOB JJIsI CAMOCTOATEC/IILHOI0 N3YYCHUA TUCHUIIJINHBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIAA
Ha3zBanmue pa3jena, TeMbl

n/n CaMOCTOSITEIbHOI0 M3YYeHHS

Pa3znea 1. Mexanuka

1. | Tema 1. OcHOBBI KHHEMATHKH U TU- | J[BU>KeHME TeT B T0JIE TsHKECTH 3emMitn (CBOOOIHOE
HaMUKH nasieHue). MlHepuuaibHble 1 HEMHEPLUAIbHbIE CUCTE-

MBI oTcueTa. Criibl MHEpIUU. 3aKOH BCEMUPHOTO TsI-
rotenusi. Craruka (YK-1.3, OIIK-1.1, OITK-1.2)

2. | Tema 2. Mexannueckue KoneOanus. | MexaHW4ecKkue BOJIHBI M MX xapaktepuctuku (YK-
OCHOBBI THJIPOIMHAMUKH 1.3, OTIK-1.1, OTIK-1.2)

Pa3nen 2. TepmoaunaMuka

3. |Tewma 3. IlepBoe u BTOpoe Hayaja JKuBoli opranusM kak temsoBas MamuHa. CTaTUCTH-
TEPMOJUHAMUKU. DHTPOIUS yeckui cMmbicn sHTponuu (YK-1.3, OIIK-1.1, OIIK-

1.2)

4. | Tema 4. SIBnenus nepenoca. dazo- Konsekuus. Ilpumepsl sgBieHUN MEpeHOcCa B OKpPY-
Bble NpeBpaleHus. [loBepxHoCcTHOE | *karome cpele W B KHUBBIX opraHuzmax. Kamwmwisp-
HaTsDKeHHe xuakocted. OcMmoc HBIE SIBJIEHUS B JKUBBIX opraHusMmax. [Ipumepsr ocmo-

THYeCKOro »¢dexra B *kuBbIX opranmsmax (YK-1.3,
OIIK-1.1, OTIK-1.2)

Paszgea 3. DuekTpoanHamMuka

5. | Tema 5. IlocTOSIHHBIN ANIeKTpUYE- Pacuer 27€KTpUYECKHUX LENEW C IOMOIIBI IMPAaBUII
CKHI TOK Kupxroga. BnusiHre nmocTosSsHHOTO TOKa Ha pacTeHUs

(YK-1.3, OIIK-1.1, OIIK-1.2)

6. | Tema 6. DiIeKTpoMarHuTHAs HHAYK- | XapakTep BO3ICHCTBUS MEPEMEHHOTO TOKA Ha JKHBOH
nus. IlepeMeHHbIN TOK opraumm (YK-1.3, OIIK-1.1, OIIK-1.2)

Paspnen 4. OnTuka
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HasBanmne pa3aesia, TeMbl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /IS
CaMOCTOSITEILHOT0 M3YYeHUsl

Tema 7. 'eomeTpuyeckas ONTHKA.
doromerpus

[IpumepHBIE HOPMBI OCBEIIEHHOCTH Ha C/X OOBEKTax
(YK-1.3, OIIK-1.1, OIIK-1.2)

Tema 8. BongoBast ontuka. Temio-
BOE U3JTyUYCHUE

Knaccudukanus 371eKTpoMarHuTHeIX BOJH. buonoru-
YEeCKOE JIEUCTBHE CIEKTPATIbHBIX JUANa30HOB COJTHEY-
Horo cera Ha pactrenus (YK-1.3, OIIK-1.1, OIIK-
1.2)

Paszgen 5. KBanroBasi pusuka

9. | Tema 9. KBantoBas ontuka. ®oto- | KopmyckynsapHo-BotHOBON nyanu3Mm. JleiicTBue Ia-
6uonorus. KBanrosas Mmozens aro- 3€pHOr0 M3IIy4yeHHUs Ha opraHu3M. KBaHTOBBIE uncia
Ma. Mogens sizipa, sIepHbIE peak- U uX (usndeckuii cMmbIch. PaguanmoHHBIE METOJBI
[[UH, PaIHOAaKTUBHOCTE. MeToa Me- | matupoBanus (YK-1.3, OIIK-1.1, OIIK-1.2)

YEHBIX aTOMOB B CEJIbCKOM XO035MCT-
BE
3AOYHASA ®OPMA OBYYEHUA
Tabmuua 56
Hepeqeﬂb BOIIPOCOB JIsI CAMOCTOATEC/IILHOI0 N3YYCHUA TUCHUIIJINHBI
Ne Ilepeyennb paccmaTpuBaeMbIX BOIIPOCOB Il
HazBanmue pa3jiena, TeMbl

n/n CaMOCTOSITEIbHOT0 M3Y4YCHHSA

Pa3nes 1. Mexanuka

1. | Tema 1. OcHOBbI KMHEMATHKU U JU- | OCHOBHOE ypaBHEHHE JUHAMUKHU BpalllaTeIbHOIO
HaMMKH JBUKEHMS TBEPAOTO TeNa. 3aKOH COXPAaHEHHsI MOMEH-

Ta UMITyJIbca. DHeprus Bpamatomierocs tena (YK-1.3,
OIIK-1.1, OIIK-1.2)

2. | Tema 2. Mexannueckue koneOanus. | OU3NYECKUl M MaTeMaTHYCCKUl MasTHUKH. [ apmo-

OCHOBBI THJIPOJUHAMUKHI HUYECKUE KoJIeOaHHWsS M MX XapaKTepUCTHUKU. 3ary-
XaloUle M BBIHY)KJIEHHbIE KoJeOaHHs, pPE30HAHC.
CrannoHapHOe JBUKCHHME HICAIBHOM KUAKOCTH,
ypaBaenue bepunymmu (YK-1.3, OIIK-1.1, OIIK-1.2)

Pa3pnen 2. TepmoannamMmuka

3. |Tewma 3. IlepBoe u BTOpoe Havyana Bropoe nHawasio tepmoauHamuku, >HTponus. KuBoit
TEPMOJUHAMUKHU. DHTPOIUS OpraHM3M Kak TeruioBasg MamnHa. CTaTUCTUYECKUI

cmbici saTpornuu (YK-1.3, OITK-1.1, OTIK-1.2)

4. | Tema 4. SBnenus nepenoca. @azo- | OcMoc U 0OCMOTHYECKOE JIaBJIeHHE. 3HAaUeHUE 0cMoca
Bble npeBpaieHus. [losepxHoctHoe | mst skuBbix opranusmo (YK-1.3, OIIK-1.1, OIIK-
HaTsDKeHne )kuakocreit. OcMoc 1.2)

Paszgea 3. duekTpoauHamMuka

5. | Tema 5. IlocTOSHHBIN ANIeKTpUYE- Pacuer 27€KTpUYECKHUX LENEW C IOMOIIBI IMPAaBUII
CKHI TOK Kupxroga. BnusiHre nmocToSHHOrO TOKa Ha pacTeHUs

(YK-1.3, OIIK-1.1, OIIK-1.2)

6. | Tema 6. DnexTpoMaruuTHas MHAYK- | 3akoH Oma Ui Lenu nepeMeHHoro Toka. Pabora u

uus. [lepemeHHbIN TOK MOIIHOCTh TMEPEMEHHOIO TOKa. XapakTep BO3IEHCT-
BUs IEPEMEHHOTr0 TOKa Ha >kuBoil opranusm (YK-1.3,
OIIK-1.1, OTIK-1.2)

Pasznen 4. OnTuka

7. | Tema 7. 'eomeTpuueckas onTHka. [IprmMepHBIE HOPMBI OCBEIIEHHOCTH Ha €/X 00BEKTax
doromeTpus (YK-1.3, OIIK-1.1, OIIK-1.2)

8. | Tema 8. BomnoBas ontuka. Teruto- | Knmaccuukanust ekTpoMarHuTHBIX BOJH. bromoru-
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HasBanmne pa3aesia, TeMbl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS

n/n CaAaMOCTOSITEJILHOI'0 H3yYEeHHUST

BO€ U3JIyYEHHUE YECKOE JIEUCTBUE CIIEKTPAIbHBIX JUANa30HOB COJIHEY-
HOTO CcBeTa Ha pacTeHus. Pa3pematomas cnocoOHOCTh
onTu4eckux MnpuoopoB. TemmoBoe wmznydeHue (YK-
1.3, OIIK-1.1, OIIK-1.2)

Paszgen 5. KBanroBasi pusuka

9. | Tema 9. KantoBas ontuka. ®oto- | SlnepHble peakiuu, paauOaKTUBHOCTh. PamuarmoH-
6uonorusi. KBantoBas Mmozemnb aro- HbIE METO/Ibl 1aTUPOBaHUA. MeTO MEUEHBIX ATOMOB B
Ma. Mozens siapa, siAepHbIE peak- cenbckoMm xo3stiictBe (YK-1.3, OINK-1.1, OIIK-1.2)
LU, PAIMOAKTUBHOCTb. MeTox me-

YEHBIX aTOMOB B CEJIbCKOM XO3SIICT-

BE

5. O0pa3oBaTejibHbIe TEXHOJOTUH
Tabmauia 6
HpnMeHeHne AKTUBHbLIX 1 HHTCPAKTHUBHBIX 06p33OBaTeJ'II>HI)IX TEXHOJIOT UM
HanmeHoBaHMe HCII0JIb3YeMBbIX AKTHUBHBIX M
J:;')H Tema u popma 3ansaTHS HHTEPAKTUBHBIX 00pPa30BaTebHbBIX
TeXHOoJI0ruii (popm o0ydeHus )

1. Tema 1. OCHOBBI KHHEMATHUKH U JWHA- JI PabGota ¢ WHTEpaKTUBHOW MOJECIBIO «CBOOOIHOE
MUKHA magerne» u3 obydaromeit nporpammel 9.1. Curya-
BupTtyaibHblii IpaKTUKYM LIMOHHAs 3aJa4a

2. Tema 2. Mexanunyeckue KoeOaHusl. JI PaboTta ¢ MHTEPaKTUBHOW MOCIIBIO «TCUCHUE KHJI-
OCHOBBI TUAPOAMHAMUKH KOCTH B TOPH3OHTAIBHOH TpyOe» n3 oOydaromieit
BupTtyansHslil ceMuHap nporpammsl 9.1. CutyanonHas 3agada

3. Tema 3. IlepBoe u BTOpoe Hauana Tep- | II3 | CuryarmoHHas 3agada ¢ WCIIOJIB30BAaHUEM KOMITh-
MOJIMHAMUKU. DHTPOIHS IOTEPU3UPOBAHHBIX CpelCTB cOopa u 00paboTKH
[Ipaktnueckas pabora «OmpeneneHue nHPOPMALIUH C IATINKOB TEMIIEPATYPHI
KOJINYECTBA TETUIOTHI, IOJyYEeHHOW Te-

JIOMY»

4. Tema 5. Ilocrostaublil snexTpuueckuit | 113 | BupTyanbHbIi NMpakTUKyM IO pacueTy 3JIeKTphue-
TOK CKuX Lieneld ¢ momouipto npasui Kupxroda uz o0y-
BupTtyasibHblil IPaKTUKYM yaromieil nporpammsl 9.1. CutyannonHas 3a1ada

5. Tema 7. I'eomerpuueckas ontuka. ®@o- | [13 | BupryanpHblif NpakTUKyM MO TOCTPOCHUSM H30-
TOMETPHS OpakeHHH B TOHKHX JIMH3aX M3 oOydaromend mpo-
BupTyanbHbli NpakTHKYM rpammsbl 9.1. CuryanmonHas 3agada

6. Tema 8. BonHoBas onTrka I13 | PaboTa ¢ MHTEPAKTUBHBIMH MOJEISIMHA IO BOJIHO-
BupTtyanbablii ceMuHap BO#l onrtuke u3 oOywaromei mporpammel 9.1. OG-

30pHast JUCKYCCHS

7. Tema 9. KBantoBas ontuka. ®otobmo- | JI PaboTta ¢ MHTEpaKTHUBHBIMH MOJIEISAMH <JIa3ep» U
sgorus. KeanroBass moznens atoma. Mo- «aToM BoJIopojia» U3 obydatonield mporpammsl 9.1.
JIEeNb siApa, SIAEPHBIC PEaKINU, PAIUOaK- Kpyrasiii cton
THBHOCTb. METO/ MEUYEHBIX aTOMOB B
CEJIBCKOM XO3sIMCTBE
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6. Tekymunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTAIHUSA MO0
UTOraM OCBOEHUS JUCHUIIMHBI

6.1. TunoBbIe KOHTPOJIbHbIE 32aJAHUA WM UHbIE MAaTEePHAJIbl, HE00X0AMMbIE /1151
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB U (WIH) ONbITA 1eATEJIbHOCTH

TunoBoil BapuaHT KOHTPOJIbHOW PabOTHI.

1. Temmneparypa komHatsl 6buta t; = 10 °C. Tlociie TOro Kak rneyb HATOIMMIIN, TEMIIEPATypa B KOMHA-
te crana t; = 20 °C. O6bem komHathl V = 50 M3, nasienue B Heil P = 97 kI1a. Ha ckoipko u3sMeHu-
Jach Macca BO3/1yXa, HaxoJsIerocs: B komHare? MossipHasi Macca Bo3ayxa [ = 29 1/Moub.

2. Beuepom npu Temnepatype t; = 20 °C oTHOCHTENbHAS BIAKHOCT Bo3ayxa f = 0,6. Beimaner iau
HOUBKO POCa Ha TPaBe, €CIIM TEMIIEpATypa BOJIM3H IIOBEPXHOCTH MOYBLI ITOHU3KTCA J10 1) t, = 15 °C;
2)t,=10°C?

3. UneanbHas TeruioBas MamuHa, paboratomas o nukity KapHo, coBepmiaer 3a OJiH UK padoTy
A = 73,5 kJIx. Temneparypa Harpesarens t; = 100 °C, remneparypa xonoauisnuka t; = 0 °C. Haii-
i KI1J] 1ukiia, KOJMYeCTBO TEIUIOTHI, MOJIy4aeMOe MAIIMHON OT HarpeBaTess U KOJMYEeCTBO Tell-
JIOTBI, OTAABaEMOE XOJIOIUIBHUKY 32 OJMH UKL

4. B Hacrosiiee BpeMsi MPOMBIIIUICHHBIE OTXO/IbI, KaK IPABHIIO, 3aKalbIBAIOT B 3eMJIt0. [Ipu 3TOM B
nporecce pasIoXKeHHUs WHOTAAa O0pa3yIOTCs SIIOBUTHIE ra3bl, Hampumep, MeTaH. OUEHUTHh MOTOK
METaHa B pe3yJsibTaTe QU QPy3un 4epe3 MOBEPXHOCTh 3€MIIM, €CIIH IMOJIOCTh C Ta30M PacIoJIOKeHa
Ha rnyGure h = 1 M, napruansHoe nasienue rasa B Heil P = 10° ITa, a temneparypa T = 300 K. Ko-
¢ punuent nuddys3un raza B nouse D, = 0,05 em?/e.

TunoBbIi€ TECTOBBIC 3alaHU.

1. TIlpenen paspemieHuss MUKPOCKONA C UCHOJIB30BAaHUEM MMMEPCHOHHOW JKUIKOCTH
(yBEnMuMBaeTCs, yMEHbBILIACTCS, HE MEHSIETCS).

2. B pacteHusx MpOUCXOAAT cieAyromme (GoToOMOIOrHYecKre peakium: 1) ;
2) 7 3) .

3. HaumeHblnyto OHOJOTHYECKYI0 aKTUBHOCTD (MMPAKTHYECKU HE YUACTBYIOT B ITporecce pOTOCHH-
Te3a) UMEIOT JTy4YH BETA.

4. Hau6omiplnyro OMOIOTHYECKYI0 aKTUBHOCTh (MaKCHMalIbHO Y4acTBYIOT B Ipoliecce (pOToCHHTe-
3a) UMEIOT JIy4n " I[BETOB.

3anumuTe CTPYKTYpPHBIE YaCcTH aTOMa.

DHeprus MOHU3AIMK aToOMa BOJ0pPO/ia paBHA 3B.

3aKOHBI, BBIMOJIHSAIOMINECS B SACPHBIX PEAKITHIX:
Buael painoakTMBHOCTH: .
. Ciczom,lcgl MPOIIEHTOB PAJMOAKTUBHBIX AJIEp OCTAHETCS Yepes3 JBa Meproia momypacnaaa?
10. C*u C" —9t0

©ooN O

Bormpocsl k ycTHOMY onpocy (TeKYyIUid KOHTPOJIb).

1. Yro uzyuaer kunematnka? Yro nzydaer auHamuka? Yto Takoe MarepuagbHas Touka?

2. OzHakombTech ¢ Tabnuueil npuwioxkenus 1 k rinase | u nmepeBeauTe pasmMepsl OHOIOTHMYECKUX
00BexToB B cucremy CH.

3. [Jmuna MKAJI 109 kM. ABTOMOOWIIB clienai ABa Kpyra. Yemy paBHBI IPOHACHHBIA aBTOMOOH-
JIEM IIyTh U €r0 NepeMenieHue?

4. Hanumute GopMyIisl Ui CpeJHEH U MTHOBEHHOM CKOPOCTH, a TaK’Ke MTHOBEHHOT'O YCKOPEHHUs
U JIaliTe ONpEETICHNs ATUX BEJIUYUH.

5. Tpakrop pasronsercs, a 3aTeM TopMo3uT. Kakoii 3HaK ©UMeeT Ipu 3TOM €ro yCKopeHue?

6. Hamumure GopMysl Ui YIIOBOM CKOPOCTH M YIJIOBOTO YCKOPEHHS M JANTE ONpPEAeTICHUS
ATUX BEIMYMH. B Kakux enHUIaxX oHU U3MepsroTcs? Uto Takoe yacToTa BpalieHus?

7. Kaxkoit puznyeckuii CMbICI HMEIOT HOPMaIbHOE M TAHTEHIIMAIbHOE YCKOpeHue?
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8. [Ilpu BKIIOYEHUU cemapaTop pa3rOHSETCS, a PH BBHIKIIFOUCHUH — TOPMO3HUT. Kakoil 3HaK umeer
IpU 3TOM TaHTCHLMAIBHOE YCKOpEHHE ToueKk oboja cemnaparopa? Hapucyiite HampaBieHHe 3TOro
BEKTOpa B 00oux ciayyasx. Kyaa HampaBiieH mpyu 3TOM BEKTOP HOPMAJIBHOTO YCKOPEHUS?

9. Cdopmymupyiite Tpu 3akoHa Hprorona. Kak Ha3piBaeTcsi cuiia, BXOJSIIAS BO BTOPOH 3aKOH
Hprorona? [IpuBeaure npumepsl Cuil, IUCTBYIOMMX B npupojae. Kakoe 3HaueHue OHU UMEIOT IS
JKUBBIX OPIraHU3MOB U TEXHUUYECKUX CPEACTB?

10. CdopmynupyiiTe 3aKOH COXpaHEHHUsI UMITyJbca. B kakux mpoiieccax OH BBIOTHSAETCS?

11. Hanummre GopMyiisl [uisi MEXaHUYECKON pabOThl U MOIIHOCTH U JaWTE OINpPEeIIEHUs ITUX Be-
JUYMH. B Kakux eInHULIaX OHU U3MEPSIOTCS?

12. JIBa oAMHAKOBBIX TPAKTOPA 3a OAMHAKOBOE BpeMs BCIAaXalM pPa3HblEe YUaCTKU MOJs: oauH — 50
ra, BTopoii — 80 ra. Kakoif u3 HuX pa3BuiI OOJBIIYIO MOIIHOCTb, €CIH CTPYKTYpa MOYBBI HA 000MX
ydacTkax oguHakoBasi? OTBeT 000CHYMTE.

13. JIBa 0AMHAKOBBIX TPAKTOPA OJHOBPEMEHHO BCIIaXalld OJJUHAKOBBIC 10 IJIOMIA U YYACTKH TTOJIS.
Kakoii u3 HuX pa3Bui OOJBIIYI0 MOUIHOCTh, €CIIM MIOYBA Ha MEPBOM Yy4acTKe MecyaHas, a Ha BTO-
poM rauaKcTas? OTBET 000CHYIITE.

14. HazoBute BuIbI MexaHu4eckoi sHeprun. Kakou ¢usznueckuit cmbici onn umeror? Chopmynu-
py#Te 3aKOH coxpaHeHus 3Heprun. Kyna «yxoauT» 4acTb MEXaHMYECKOW YHEPTUH BO BCEX peasb-
HBIX Iporeccax?

15. Chopmynupyiite 3aKOH JHHAMUKN BpalaTeIbHOTO ABMKEHUS TBEPAOTO Tella U IaiiTe orpee-
JICHHE BXO/SIIUM B HETO (PU3NYECKUM BEIMUHNHAM.

16. Kakoii ¢pu3rueckuii CMbICT UMEET MOMEHT HHEPIIUN?

17. Nmerotcs aBe LEHTpU(PYTH OJAMHAKOBOM MaccChl, HO pa3HOro paamyca. Kakyioo u3 HUX jerde
pacKkpyTuTh?

18. Uro Ttakoe MOMeHT ummynbca TBepaoro Tena? ChopMynupyiTe 3aKOH COXpaHEHHS MOMEHTa
UMITYJIbCa U IPUBEAUTE IPUMEPHI, I'/I€ OH BBIIIOJIHAETCS.

19. B mporiecce ropeHus COIHIIE €KECEKYHIHO TepseT OTPOMHYIO Maccy BemecTBa. Kak aTot akt
OTpakaeTcsl Ha CKOPOCTH BPAILIEHUsI COJIHLIA BOKPYT cBoel ocu?

20. Kak HaliTH KHHETHYECKYIO SHEPTHIO KaTAIIerocst 0e3 MpocKalib3blBaHus Koseca?

21. O3HaKOMbBTECH C MPHIIOKEHUEM 2 K 3TOW TJIaBe M CKAXKHUTE, JJIS Yero OaKTepHsM KT'YTHKH, U
KaK OHU UMM IIOJIb3YIOTCA.

Bonpocsl k KOJUTOKBUYMY.

1. JlaiiTe onpezneneHue 3ME€KTPUYECKOTO TOKA.

2. Cdopmynupyiite 3akoH OmMa /15 ydacTka 1enu 6e3 HCTOYHHUKA TOKa.

3. Hmeercs nBa allOMUHHUEBBIX NIPOBOJA: JUJIMHA U JMAMETP MEpBOro B 2 pa3a 0oJibllle, 4eM BTOPO-
ro. Y Kakoro mpoBo/ia OO0JIbIIIE COMPOTUBICHUE U BO CKOJIBKO pa3?

4. Cdhopmynupyiite 3akoH J[xoyns — Jlenna. Hanumure ¢hopMysbl MOITHOCTH MOCTOSTHHOTO TOKA
U CKa)XXHUTE, TOUeMy JUIs MPOIYCKaHUsl OOJIBIIMX TOKOB HCIOJIB3YIOT TOJCThIE IPOBO/IA.

5. HNmeercsa nBa HarpeBaTels C pa3HbIMU COMPOTHBIICHUSMH CIUPAIH. Y KaKoro M3 HUX OoJbIie
MOIIIHOCTb?

6. Yro takoe D/IC, kak OHa BO3HUKAET, U KaKyl0 UMEET pa3MepHOCTh?

7. Codopmynupyiite 3akoH OMma a5 ydyacTKa LeNu ¢ UCTOYHMKOM TOKa, a Takke 3akoH Oma Juist
3aMKHYTOM LIETIH.

8. Uem oOycnoieHa Xxopomasi IpoBOIUMOCTh MeTayuloB? Kak 3aBUCHT yieIbHOE CONPOTHUBICHHUE
METAJJIOB OT TEMIIEPATYPHI?

9. OOBbsAcHUTE MEXaHU3M IIPOBOJIUMOCTH B MOJIYNPOBOJHMKAX. Kak 3aBHCUT y/enbHOE CONMPOTHB-
JIEHHE MOJIYIPOBOIHUKOB OT TEMIEPATYpPhI?

10. Yro Takoe mosynpoBoAHUKH N- U P-tunos? [IpuBenure nmpuMepsl NPUMEHEHUS TOTYIPOBOTHU-
KOBBIX ITPHOOPOB.

11. Kakue pacTBOpBI Ha3bIBAOT HJEKTPOIUTAMH, a Kakue HeannekTponuramu? [IpuBeaure npumepel.

12. O0BsicHUTE MEXaHU3M MTPOBOJIUMOCTH B AIIEKTpoHTaX. Kak 3aBUCHT y/eIbHOE COPOTUBICHNE
AIIEKTPOJIUTOB OT TEMIIEpPaTyphl?

13. Tloyemy Boza siBIsieTcst XopommM pactBopurtenem? [IpuBeaure mpumep.
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14. Yrto Takoe cTeneHb Auccouuanuu 3ekTponauTa? Kakue 31eKTponuThl Ha3bIBalOT CUIIbHBIMU, U
Kakue cnabbiMu?

15. TlpuBenaute mpuMep 3JIEKTpoH3a U BhIBeAUTe 3aKkoH PDapanes st 3Toro mporecca. ['ae uc-
I10JIB3YETCS 3TOT 3aKOH?

16. O3nakombTech ¢ mpuiiokeHreM 1 k riaBe |l u ckakure, Kak BIUSET SJIEKTPUUYSCKUM TOK Ha
pacTeHusl.

17. Tlonb3ysace npunoxenueM 2 k riase 1, 00bsicHUTEe, Kak BO3HUKAET MOJIHUS, M TTOJyMalTe, KakK
OLICHUTb PACCTOSTHUE JI0 pa3psiaa.

18. JlaiiTe onpeneneHne MarHUTHOTO TIOTOKA. B KakuX eMHUIIAX OH U3MEpSeTCs?

19. Chopmynupyiite 3aKOH JIeKTpoMarHuTHOW uHAyKIuu Dapajaes u npasuio Jlenma. [IpuBeaure
npumepsl. B kakux eqununax uzmepserca 9/1C nuaykuuu?

20. Kakoe HanpspkeHHe OyJeT Ha BTOPUYHONW 0OMOTKE MOHMKAIOIIEro TpaHchopmaropa ¢ kKodhdu-
ueHToM Tpanchopmarmu 0,2, eciny Ha IEPBUUHYIO OOMOTKY NOJaTh IepeMeHHoe Hanpshkenue 220
B? A ecnu monate nocrositnHoe HanpspkeHue 50 B? Oteer obocHyiiTe.

21. Kakoii OyneT yactoTa IEpeMEHHOTO TOKa Ha BTOPUYHONW OOMOTKE, €CIIM 4acTOTa TOKa Ha Mmep-
BUYHOU oOmoTKe 50 ['n?

22. OnumuTe MPUHLIUN IeHCTBUS TpeX(Pa3HOro reHepaTopa NEPEeMEHHOTO TOKA.

23. C xako# 4acTOTOH BpalaeTcs TypOMHa Ha TEIJIOBOM 3JEKTPOCTAHIH?

24. Kax OOBSICHUTH CHTYaIlWH, KOTJa B OJHHX KBapTHUpax JIOMa €CTh JJIEKTPUYECTBO, & B JAPYTUX
HeT?

25. TTonp3ysich CXeMOU «3Be3lia», MOKaxHTe, 4To eciu (hasHoe Hampspkenue 220 B, To nuHEHOE
oynet 380 B.

26. Harumure 3akon Oma ISl IeTd TIEPEMEHHOT0 TOKa, COJEpIKaIIeH MOCIe0BaTeIbHO COCIH-
HEHHBIE PE3UCTOP, KOHJEHCATOP U KaTYyIIKY, U HA30BUTE BXOSIINE B HErO (PU3MUECKUE BETUUHUHEI.
27. BeiBenute popmyity Ui CpeqHe MOITHOCTH U pabOTHI IEPEMEHHOTO TOKA.

28. IloueMy MOIIHOCTH AJNEKTPOHATPEBATENbHBIX MPUOOPOB, pabOTAIOUINX OT CETH MEPEMEHHOTO
TOKa, PACCUUTHIBAIOT TI0 TEM K€ (POPMYJIaM, UTO ¥ VISl IIOCTOSTHHOTO?

29. Ecnu cpa3y He OTKIIIOYUTH AJIEKTPOJIPEINb B CIIydae 3aKJIMHUBAHUS CBEpjia B MaTepuale, MOKeT
cropeTb 00OMOTKa ee 3ekTpoaBuraresns. [louemy tak npoucxoaut?

30. Kak BBI AymaeTe, Kakve TKaHU OpraHU3Ma YeloBeKa U BBICIIMX >KUBOTHBIX HaubOJee UyBCTBH-
TEJbHBI K JJIEKTPUUECKOMY TOKY?

31. Ionw3ysce Tabnuuen npunoxenus 3 k rnase I, ckaxute, kak pearupyeT OpraHus3M 4eloBeKa
Ha yBEJIMYEHHUE CUJTbI TOKA. CpaBHUTE MIPU ITOM JCHCTBUE TIEPEMEHHOTO M MIOCTOSTHHOTO TOKA.

32. JIns yHUUYTOXKEHUS BpeAUTENEH 3epHa, HapUMep, KYIKOB U UX JIMYUHOK UCTIOIB3YIOT BHICOKO-
YaCTOTHOE DJIEKTPOMarHuTHoe mosie. [Ipu 3TOM Xydku ¥ JTUYMHKHA TOTHOAOT, a 3€pHA OCTAIOTCS
*KUBbIMH. OOBSICHUTE, TOYEMY TaK MPOUCXOJIUT, CUUTAS, UTO YACIBbHOE COMPOTUBIICHHE HACEKOMBIX
MEHBIIIE yIETLHOTO COMPOTUBIICHUS 3€PHA.

Bomnpocsl k 3auery

OcHOBHBIE XapaKTEPUCTUKH JIBUKEHUS MaTepUaIbHON TOUKH (001U cirydait)
[TpstmonuHENHOE ABMXKEHUE U IBUKEHUE T10 OKPY>KHOCTH

3akonbl HetoToHa. [Ipumepsl cuil, JEHCTBYIOIIUX B IPUPOAE. 3AKOH COXPAHEHUS UMITYJIbCa
PaboTa 1 MoITHOCTH. 3aKOH COXpaHEHHUs SHEPTUU

OcHOBHOE ypaBHEHHE (3aKOH) IMHAMHUKH BpAIIATEIbHOTO JIBUKEHHUS TBEpAOro tena. Teopema
I'toiirenca — IlITelinepa

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. DHEPrUs BPaIaloLIErocs Tea

["apmoHnueckue KoneGaHus U UX XapaKTepUCTUKU

3aryxaromue 1 BhIHYXJIeHHbIE KojeOaHus. Pe3onanc

OcHOBHbBIE ypaBHEHUS TUIPOCTATUKU

10 OcHOBHbIE ypaBHEHUS THAPOAMHAMUKHI

11. YpaBHeHHEe COCTOSHUS UACATBHOTO ra3a. JKCIIepUMEHTANIbHbIE Ta30BbIe 3aKOHBI

12. TlepBoe Havano TEPMOAMHAMUKHU. TeMI0eMKOCTh

13. Bropoe Hauaio TepMOAMHAMUKA. DHTPOITUS

agbrwdE

©w~No
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

29.
30.
31.
32.
33.

SIBneHuUs epeHoca: TeIIONpPOBOIHOCTh U T Py3ust

®da30Bble IPEBPALLECHUS

IToBepXHOCTHOE HATSKEHUE KUIKOCTEH

OcMOC ¥ OCMOTHUYECKOE JaBJICHUE. 3HAUYEHHUE OCMOCA ISl )KMUBBIX OPTaHU3MOB
3akon Oma miig yyactka nenu. Paborta u MontHocTh ToKa. 3akoH [[xoyist — Jlenna
DneKTpoABMKYIas cuiia. 3akoH Oma JJisl 3aMKHYTOM 1enu

DJIEKTPUYECKUI TOK B METaIaX U MOJYITPOBOJHUKAX

DIIEKTPUUYECKHI TOK B 3JIEKTPOJIMTAX

DJieKTpoMarHuTHas MHAyKuus. 3akon Papazes. [Ipasuio Jlenna

ITepemennbiit Tok. 3akoH OMa IS e NEPEMEHHOI0 TOKa

CgetoBsie BOJHBI. [IpuHIIMI pacnipocTpaHEHUs CBETOBBIX BOJIH

3aKOHbI FEOMETPUYECKOUN ONTUKU

ToHKHE TUH3BI U UX XapaKTEPUCTUKUA. MUKpPOCKOIT

OcHoBHbIE (HOTOMETPUUYECKHIE XaPAKTCPUCTUKH

du3nyeckue SBJICHHS, CBSI3aHHBIC C BOJHOBBEIMHM CBOWMCTBaMHU cBeTa. Paspemraromas croco0-
HOCTb MUKpPOCKOIa

TeruoBoe U3nydyeHue

Biusinue criekTpaibHbIX AUMANa30HOB CBETA HA PACTEHUS

Kopnyckynspubie cBoiicTBa cBeta. @OTOOMOJIOrMYECKUE PEAKITUN

KBaHTOBast MoAeIb aToMa

Crtpoenue atroMHOroO sijpa. SAnepHeie peakiuu. PagnoakTuBHOCTh. MeETO/I MEUEHBIX aTOMOB B
CEILCKOM XO03SMCTBE

6.2. Onucanune noka3areje 1 KpUTEePUEB KOHTPOJISI yCII€eBA€MOCTH, ONTUCAHHE

IHIKaJI OICHUBaAHUA

Kputepun onieHnBaHus pe3yJjbTaTOB 00y4eHH s
3auer
Tabmuma 7

Ounenka Kpurtepun onenuBanns

Teopernueckoe U MPAKTUUYECKOE COJIEpKaHUE Kypca OCBOEHO MOJTHOCTBIO,
KOMITETEHIIMN C(POPMUPOBAHBI, BCE MPETyCMOTPEHHBIE TIPOrPaMMOii 00Y-
«3a4TEHOY YeHUs yueOHbIE 3a/1aHNs BBIOJTHEHBI C HE3HAUUTEIbHBIMU 3aMEYaHUSIMHU.
VYMeHus 1 HaBBIKU MMPUMEHSIOTCS CTYJIEHTOM JUIsl pEIIEHUS TPAKTUUECKUX
3aa4 ¢ HE3HAYUTEIbHBIMU OIIMOKaMH, UCIPABISIEMBIMH CTYJIEHTOM Ca-
MOCTOSITEJIBHO.

Teopernyeckoe U MPAKTUYECKOE COAEPKAHUE Kypca HE OCBOCHO, KOMIIE-
TEHIMH He COPMUPOBAHBI, U3 MPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHus
y4eOHBIX 3a/laHui MO0 BBINOIHEHO MeHee 60%, b0 copepKUT rpyosle
OIIMOKY, MPUBOJAIINE K HEBEPHOMY PEIICHHIO; YMEHHSI U HaBBIKU CTY-
JICHT He CMIOCOOEH MPUMEHHUTB JUISI PELICHUs] MPAKTHYECKHX 3a/1a4.

«HE3aYTCHO»

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE o0ecieyeHne JUCIIUTITUHbI

7.1 OcHoBHas JuTEpPaTypa

1. T'pabosckuit P.U. Kypc puzuku. — C-110.: Jlans, 2012. — 608 c.

2. TI'pabosckuii P.M. COopuuk 3anay no ¢puszuke. — C-I16.: Jlanb, 2022, — 128 c.

3. HeanoB U.B. Kpatkuii kypc nekuuit o ¢pusuke. — Kanyra: KO PI'AY-MCXA,
2020. - 116 c.
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4, Weanos U.B. COopnuk 3amau no odmeMy kypey ¢usuku. — Kanyra: KO PI'AY-
MCXA, 2005. -95 c.

5. HganoB U.B., Jlanomona T.B., IIponun b.B. COopHuk 3aga4 no ¢pusuke u 6uo-
busuke. — M.: PTAY-MCXA, 2008. — 64 c.

7.2 JlonoJITHUTeJIbHASA JIUTEPaTypa

1. Tpodbumona T.1. Kypc ¢pusuku. — M.: Akagemus, 2006. — 560 c.

2. Bonbkenmreitn B.C. COopHuk 3amau no obuiemy kypey ¢usuku. — M.: Hayka,
1985. — 384 c.

3. SABopckuit b.M., Cene3neB FO.A. CnpaBouHoe pPyKOBOJCTBO 1O ¢usuke. — M.:
Hayxka, 1984. — 383 c.

4. EnoxoBuu A.C. CmpaBounuk no ¢usuke u texauke. — M.: [IpocBemenne, 1989. —
224 c.

5. Kaky M. ®wusuka Oyaymero. M.: Anbnnna HoH-¢ukmH, 2018. — 584 c.

7.3 MeTonnqecmle YKa3zaHusl, pCKOMCHAAIIMU U IPYIHe MaTEepUuaJibl K 3aHATUAM

1. WBanoB 1.B. PykoBojcTBO K 1abopatopHbIM pabotam o ¢usuke. — Kamyra: KO
PI'AY-MCXA, 2009. — 48 c.

2. WBanoB N.B. Metoauueckne ykazaHus MO U3YYEHHUIO AUCHUTUIHHBI «DU3HKa
JUJISL CTYJICHTOB IO HanpaBlieHUIO noAroToBku 35.03.04 «Arponomus». — Kanyra: KO
PI'AY-MCXA, 2017. - 18 c.

3. Onmnetinuk A.U., Pogkuna JI.P., IllaBmorun A.U., llImakoBa E.D. ®usuka: nabdo-
paTopHbIi npakTukyM. — Bragusoctok: U3a-so BI'YOC, 2005. — 100 c.

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKANIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS AN CIHUILIMHBI (MOLYJIA)

1. Hayunas snextponHas oubnunoteka http://www.elibrary.ru.
2. HayuHo-monysisipHbIi sxypHai mo ¢usuke «[loteHmmany http://www.potential.ru.

9. [lepeyeHb NpOrpaMMHOro odecrevyeHuss 1 UHPOPMANMOHHBIX CIIPABOYHBIX
CHCTEM

1. O6yuatomiye KOMIbIOTepHbIE porpaMMbl «OTkphITas gusuka 1.1» u «OTkpbITas
busuka 2.5» s npoBeAeHUs (PU3NYECKOTO MPaKTHKymMa B TPyMIax U CaMOCTOs-
TenpHON paboThl cTyAeHTOB (© OO0 «Dusukony, r. Jonronpyansiii, 2002, 2003).

2. OOyuaromiasi KoMIbloTepHas nporpamma «OTKpbITass 6uosorust 2.5» AJjig Comnpo-
BOXKJICHUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHHA B TPYIIAx M CaMOCTOSITEIHHOM
pabotsl cTyaeHToB (© OO0 «Puzukony», r. Jonronpyansii, 2003).

3. KommnbrorepHas mporpaMma AJisi TPOBEPKH OCTATOYHBIX 3HAHWM (TECTUPOBAHMS)
ctyneHToB 1o gusuke (© 1.B. MBanos, 2011).
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Ta0muma 8
IlepeyeHb MporpaMMHOro odecrevdeHust

HanmeHnoBanue
Ne | pazngena yueo- HaumeHoBanue Tun ABTO Ton
/1| HOM JUCHMII- NPOorpamMmbl NPOorpamMmbl P pa3padoTKu
JIMHBI

1. |Bce pazgenst «OTkpbITast pusnka O6yuaromue, ¢ uH- | OO0 «®uzu- | 2002, 2003
1.1», «OTkpbITast GU3K- | TEPAKTUBHBIMH MO- | KOH, T. J{o7-

Ka 2.5» JIETISIMA ¥ BUPTY- TONPYIHbBIN
AIbHBIM MPAKTUKY-
MOM
2. |Paszmenst 2, 4,5 |«Otkpeitas 6uonorust | O6ygaromasi, ¢ ua- | OO0 «Ddu3u- 2003
2.5» TEPAKTUBHBIMHU MO- | KOH», T. JloJ-
JeIIMU rONPYIHbIN
3. |Bce pa3nenbt [Iporpamma st mpo- | KommbrorepHsrit Hsanos U.B. 2011
BEPKU OCTATOUHBIX TecT Ha 3 BapuaHTa

3HaHUHU 10 pu3uKe

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCYyIleCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoILecca Mo AUCIUILIHHE

Tabmauia 9
Cenenus 00 00eCrIe4eHHOCTH CIENNATIM3HPOBAHHBIMY ayAUTOPUSMHU,
KaOMHeTaMM, Ja00pPaTOPUAMHU

HaunMeHoBaHHe clIeNHAJLHBIX I10-
MelIeHNH H MoMeleHuHd 1 caMo- | OCHAIIeHHOCTh CNeNNAJbLHBIX MOMEINeHNi ! IoMelle-

CTOSAATE/IbHOI padoThI (Ne yueOHOTO HHUH 1JI51 CAMOCTOSATEIbHOH PadoThl
Kopmyca, Ne ayinTopun)
Jleximonnas ayautopus (kab. Ne 101H) CranmoHapHOe MyJbTHMEANHHOE 000pyI0BaHNE
JlaGoparopus puzuku (kad. Ne 334n) [lopratuBHas mereoctanuus (1 mT.); KOMIBIOTEPU3UPOBAHHBIN

uudposoit npudop ITKII-3K ¢ meTognyeckum obecrieuenuem (1
mT.); KoMIbioTep (1 mIT.); KOMITIEKTHI TaAOOPAaTOPHBIX PadOT 1O
mexanuke (10 mr.) u anextpoanHamuke (10 mT.) ¢ MeToaU4e-
CKUM 00ecrieucHHEM.

11. MeToauueckue PEeKOMEeHIAlUMA CTYACHTAM 110 OCBOCHHIO JTUCHUILINHDbI

Kypc ¢usukm noctatouHo oObEMHBIN, OJHAKO PACCUUTaH Ha OIUH CEMECTD,
MO3TOMY CaMOCTOSITENIbHBIE 3aHATHSI IOJKHBI OBITh JJOBOJIHHO MHTEHCUBHBIMHU.

IToaroToBKa K TEKYIIMM MPAKTUYECKUM 3aHATUSAM 3aKIIOYACTCS B U3YYEHUH
JIEKLIMU JJIsl TOJTOTOBKH K OMPOCY M BBIMOJHEHUs JOMAIIHEro 3ajanus. B cpennem
Ha 3TO Tpedyercs 2-3 yaca B 3aBUCHUMOCTH OT 00bE€Ma U YPOBHS CIOKHOCTH TEMBI.
JInsi MOATOTOBKM K KOHTPOJIBHOM paboTe, KOJUIOKBUYMY WIJIM TeCTy TpeOyeTrcs B
cpenHem 4 yaca.

OC00OEHHOCTBIO TaHHOM JAMCLMIUIUHBI SBISIETCS TE€CHAs CBSI3b (PU3MYECKUX 3a-
KOHOB C MPOIECCaMU B PACTEHHM, MPOIYKIMU PACTEHHEBOJCTBA U OKpYKarollen
cpene (Bo3ayxe, BOJE U MOYBE) U MPUHUMUIIAMU JACUCTBHAS COBPEMEHHON TEXHOJIOTHU-
YecKOM M HccienoBaTenbckoi anmapatypsl. [loatomy, pa3dupas Kaxayoo Temy, He-
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00X0JIMMO, BO-TIEPBbIX, MOHATH (PU3NYECKUE 3aKOHBI WU (HOPMYJBI U, BO-BTOPBIX,
HAyYUTHCSI UX MCHOJB30BATH JJI ONMUCAHUS MPOIECCOB B PACTEHUAX, OKPYKAIOIIECH
Cpelle WM B COBPEMEHHOM CEIbCKOX035CTBEHHOM 000PY/I0BaHHUHU.

Haubonee TmarensHOro paccMOTpeHHUsI TpeOyIOT BOMPOCHI, Kacaromuecs Gu-
3MUYECKUX SIBJICHUI B PACTEHUSAX U MOYBE: TEIJIONPOBOAHOCTD, AU dy3us, ocMoc, Ka-
NUJUISPHBIE SBIeHUS, poTodronornyeckue peakunu. OOpaTuTh BHUMAaHUE HA METOJ
MEYEHBIX aTOMOB B pacTeHHEBOACTBe. HeoOX0auMO MOMHHTH, YTO B arpoOHOMHYE-
CKOM MpaKTHKE JTIO00W CIEHUAINCT BCTPETUTCS €CIIM HE CO BCEMH, TO C OOJBIIHHCT-
BOM U3 3THX BONPOCOB.

Jlnisa ysicHeHHsI MaTepHana >KeJIaTelIbHO MOJIb30BaThCsl 00YYArOIIMMHU KOMITbIO-
TEPHBIMH IIPOrpaMMaMu o (pU3uKe u3 1. 9, KOTOphIe colepkKaT MOMUMO TEOPETUYE-
CKOM MH(popMaru 60JBIIOE KOJIUYECTBO HHTEPAKTUBHBIX MOJIEIICH.

Buabi u gopmbl 0TPadOTKH MPONYIEHHBIX 3AHATHH

CryneHT, IponyCTUBIINH 3aHATUS 00s13aH ero orpadboTtaTh. OTpaboTKa 3aHs-
TUH OCYILIECTBIISIETCS] B COOTBETCTBUHU € TPpaMKOM KOHCYJIbTALIUM.

[Tpomyck JNEKIMOHHOTO 3aHATHUSI CTYAEHT OTpabaThIBA€T CaMOCTOSITENILHO U
IPENCTABIICT BEAYIIEMY IIPENOJABATENI0 KOHCIEKT JIEKUUH IO IMPOITYyLIEHHBIM
3AHATHUSM.

[Ipomyck NMpakTUYECKOTO 3aHIATHUS CTYIEHT OTpadaThIBAaeT MOJA PYKOBOACTBOM
BEJIYILIETO MPEnoAaBaTes JUCLUIUIAHBI.

12. MeTOIll/I‘leCKI/Ie PEKOMEHIAIMA NPpeEmoaaBaTeJasM 110 Opranu3anuu Oﬁy‘leHI/lﬂ
o ITMCOMIIJIMHE

B kypce «®u3uka» MmoMUMO TPaJIULIMOHHBIX HUCIOIB3YIOTCS Cleayloue oopa-
30BaTeIbHbIE U MH()OPMALIMOHHBIE TEXHOJIOTHH.

— ConpoBOXKJIeHUE JICKIIUA U MPAKTUUYECKUX 3aHITUNA MHTEPAKTHBHBIMM TeMaTHYe-
CKUMH JEMOHCTPAIMIMH U3 YKa3aHHOTO B M. 9 mporpammHoro obecnevenus. Ha-
MpUMep, MPU U3YYECHUU 3aKOHA COXPAHCHUS MOMEHTA UMITYJIbCA IMOKA3bIBAEM HH-
TEPAKTUBHYIO MOJIEJIb «CKaMbs JKyKOBCKOTO».

— Ha ozHOM WM IBYyX NMPAKTHYECKUX 3aHIATHUSIX JTEMOHCTPHUPYIOTCS COBPEMEHHBIE
METOJbI cOOpa JaHHBIX ¢ M3MEPUTEIbHBIX JaT4ukoB. Hampumep, mpoBoguM u3-
MEpEeHHE TeMIepaTyphl TAIOIIETO JibJa U 00pa30BaBIICHCS BOJIbI C 3alKUCHIO JIaH-
HBIX C JJATYMKOB TEMIEPATyphl HA KOMIIBIOTEP U OJHOBPEMEHHBIM MMOCTPOCHUEM
rpaduka 3aBUCUMOCTH TEMIIEPATYPhl OT BPEMEHHU.

— OO1ue ¥ MHAWBUAYAJbHBIC JOMAITHUE 3a/IaHusl, B YACTHOCTU — HECTaHJapTHBIE,
r7ie Hy>)KHO CaMUM HaWTH CIOCO0 pellIeHUs 3a/1auu U 1Moao0paTh JaHHBIE U3 CIIpa-
BOYHUKOB WK n3 MHTEpHETA.

— IIpoBepka OCTAaTOYHBIX 3HAHWM CTYJECHTOB Ha KOMIIBIOTEPE C MOMOIIBIO TPO-
rpaMMBbl, YKa3aHHOM B II. 9.

OcCoOEHHOCTBIO TPETOJaBaHusl JTAHHOW JUCHHMIUIMHBI SBIISICTCS HEOOXOIH-
MOCTh Ha ayJAUTOPHBIX 3aHATHUSAX MMOKA3BIBATh CTY/ICHTAM CBSI3b (DU3NYECKUX 3aKOHOB
C IpoLeccaMH B PAaCTEHUH, NMPOJYKIMHU PACTEHHEBOACTBA M OKPYKAIOLIEH cpele
(BO311yX€, BOJIE W MOYBE) U MPUHIUIIAMU JIEHUCTBUSI COBPEMEHHOW TEXHOJOTHYECKOM
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U UCCJEe0BaTeNbCKON anmapatypbl. Hanpumep, cHayana oObsACHAEM OCMOTUYECKHMA
s dexT, a 3aTeM NEPEeXOAUM K €ro POJIu B MUTAHUHU PACTEHUU.

Haubounee TimarensHOro paccMOTpeHHUsI TpeOYIOT BOMPOCHI, Kacaromuecs Gu-
3MYECKUX SIBJICHUI B PACTEHUSX U MOYBE: TEIJIONMPOBOAHOCTD, TudPy3us, ocMoc, Ka-
NUWUISpHBIE sABJIeHUs, ¢doToOMonorndyeckue peakuuu. Ocoboe BHUMaHUE CIETyeT
yAEIUTh METOJy MEUEHBIX aTOMOB B pacTeHneBojicTBe. Heo6xoaumMo moauepkuBaTh,
YTO B arPOHOMHUYECKOMN MPAKTUKE JIFOOON CIIEIMAIMCT BCTPETUTCS €CIIM HE CO BCEMH,
TO C OOJIBIIMHCTBOM U3 3THX BOIPOCOB.

B wactu camocToATenbHONW paboThl CTYAEHTOB IEIECOO0PAa3HO ONTUMAIBHO
noaoupaTh 00bEM U YPOBEHb CIOKHOCTH JOMAIITHUX 33JIaHUN, KOHTPOJIBHBIX paboT
Y TECTOB U TIIATEJIHO aHAJIM3UPOBATH PE3YJIbTATHI UX BHITIOJIHEHUS.

JIns monziepkaHusi UHTEpeca K JUCHUIIMHE MOXHO MPEIOCTaBUTh CTYICHTaM
BO3MOXKHOCTh paboTaTh C 00yYaroMMH MporpaMMaMy U3 1. 9 Bo BHeyueOHOe Bpe-
Msi, HalpuMep, B KOMIIBIOTEPHOM KJIacCe€ WJIM Ha KOMIIbIOTEpax Kadeaphl, a Takxke
MPOBOJAUTH €KEHENIETbHbIC WHIUBUAYAIbHBIE KOHCYJIbTALUA C OTCTAIOIIMMH U Ta-
JAHTJIUBBIMH CTYJICHTAMMU.

CtyaeHTsl, MPOMYCTUBIIINE 3aHATUS, 00s3aHBI UX OTPAOOTaTh BO BHEYPOUHOE
BpEMs Ha €KEHECIbHBIX JIOMOJHUTEIBHBIX 3aHIATHIX (TEKYIINX KOHCYJIbTAIUSAX ).
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