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AHHOTALIUA

paboueit mporpammbl yaeOHo# auctummHabl 51.0.09 «Duznkay
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, 3HaHUNH O (QyHIAMEHTAIbHBIX 3aKO-
HaX COBPEMEHHOU (PU3MKH, HABBIKOB MPUMEHEHHUs B TPO(ECCHOHANLHOMN IesTeIbHO-
CTH (PU3UIECKUX METOJ0B U3MEPEHUI U uccienoBannii. CTyIeHTHI TOJDKHBI 03HAKO-
MUTBCS C OCHOBHBIMU (DM3UYECKUMU SBJICHUSMH B TIPUPOJC U UX BIUSHHEM Ha pac-
TEHUs, ¢ GU3NICCKUMHU TPOIECCAMH, MMPOTEKAIOIUMH B PACTCHUSX, TPOAYKITUU pac-
TEHUEBOJICTBA U OKpYXKalolleil cpene (Bo3ayxe, BOJE U MOYBE), a Takxke ¢ (uszmuue-
CKMMU TPUHIUIIAMH paOOThl TEXHOJOTHUUECKOTO U UCCIEA0BATEIHLCKOT0 000py/10Ba-
HUSI, UCTIOJIb3YEMOTO B arpOHOMUYECKON MPAKTHKE.

MecTO IMCHUIVIMHBI B Y4eOHOM ILIaHe: TUCHUIUINHA «DU3HKa» OTHOCUTCS
K 00s13aTeNIbHON 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 ocymiecTBIsTh MOUCK, KPUTUUYECKUN aHalu3 U CUHTE3 MH(pOpMa-
AU, IPUMEHATh CUCTEMHBIN MOJIXO0/ Il PEUICHUS MOCTABICHHBIX 3a/1a4

— YK-1.3 — aprymeHTHpOBaHHO (POPMHUPYET COOCTBEHHBIE CYXKACHUS U OI[CHKU
C MCTOJIb30BAaHUEM CHCTEMHOTO MOJAX0/a,;

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

— OIIK-1.1 — ngeMOHCTpUpPYET 3HAHHE OCHOBHBIX 3aKOHOB MaTE€MaTUYECKUX,
€CTECTBEHHOHAYYHBIX U 00mIenpodheCCUOHATBHBIX TUCHIUILINH, HEOOXOAUMBIX ISt
pEIIeHHs THUIOBBIX 337]a4 B 00J1aCTH 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, SJIEKTPOJWHAMHUKA, ONTHUKA H
KBaHTOBas (pu3uka. B paboueil mporpaMmMe mpeiCTaBICHbl TEMbl KaXKJIOTO pasjena,
yKa3aHbl CBSI3U C APYTUMHU JUCIUTIIIMHAMHU, BUBI 3aHITUH, TEMAaTUKa JaOOPaTOPHOTO
MpPaKTUKyMa U MPAKTUYECKUX 3aHATHH, yueOHO-MeToau4deckoe, UHGOPMAIMOHHOE U
MaTepUaIbHO-TEXHUUYECKOe oOecreueHrne, METOAMUYECKUE PEKOMEH IAlNK 110 OpraHu-
3aIlUU U3YUYEHUS TUCITUTIIIUHBI.

OO01Iasi TPYA0EMKOCTD JUCHUILIMHBI: 3 3aueTHBIX eauHuIlbl (108 yacos).

IIpomeKyTOYHBIA KOHTPOJIb: 3a4eT.



1. Ileans ocBOEHNSI AUCHUILIHHBI

Lens ocBoeHus AUCHUIUIMHBL «DU3MKa» TpHU MOATOTOBKE arpOHOMOB COCTOUT
B (POpMUPOBAHUU TPECTABICHUHN, TOHATHH, 3HAHUIM O (yHIAMEHTAIBHBIX 3aKOHAX
COBpPEMEHHOW (DU3UKU, HABBIKOB MPUMEHEHUSI B MPOQPECCUOHANBHON NESITeIbHOCTU
bu3MUecKuX METOJIOB M3MepeHuil u ucciaegoBaHuil. CTyAeHTHI JTOJDKHBI O3HAKO-
MUTBCS C OCHOBHBIMU (DPM3MYECKUMU SIBIICHUSAMHU B MIPUPOJIE U UX BIMSHUEM Ha pac-
TEHUS, ¢ PU3NIECKIUMH MPOIIECCaMH, TPOTEKAIOIIUMH B PaCTEHUSX, MPOIYKIIUU pac-
TEHUEBOJICTBA U OKpYXKalolleil cpene (Bo3ayxe, BOJE U MOYBE), a Takxke ¢ puznye-
CKMMH MPUHIUIAMHU paOdOThl TEXHOJIOTHUECKOTO M UCCIEI0BATENbCKOTO0 000pya0Ba-
HUS1, UCIIOJIB3yEMOIr'0 B arpPOHOMHUYECKON MTPAKTHUKE.

2. MecTo TMCUMILUIMHBI B YUeOHOM Ipoliecce

Huciuminza «du3uka» BKIOYEHA B IEPEYEHb 005A3aTeIbHOM YacTH y4eOHOTO
miaHa. JucuuruimHa «®usuka» peanuszyeTcss B COOTBETCTBUU C TpPeOOBaHUSMU
®I'OC, OIIOIT BO u Yue6Horo miana o Hanpasienuio 35.03.04 « ArpoHOMUSY.

[IpenmecTByomuMy KypcaMy, Ha KOTOPBIX HEMOCPEICTBEHHO Oasupyercs
quctuiinHa «Pu3nkay SBISIOTCS HIKOJIbHBIE KYPChl (DU3UKH U MAaTEMATUKH, a TaKXKe
Kypc MaTeMaTHKHU B By3e. [loaToMy 1uist u3ydeHus: PU3UKU CTYIEHT JIOJKEH TBEPIO
3HATh OCHOBBI 3THUX JAUCLMIUIVH.

Kypc ¢usuku sBiasieTcss 0CHOBOIOJIATAIOIMINUM I U3YYEHHUS CIEIYIOMINX JHC-
LUUIUIMH: QU3UOJIOTUS U OMOXMMHUS PACTEHHI, arpOMETEeOpOsIOrusl, MOYBOBEIECHUE C
OCHOBAMH Teorpauu MmoyB, MEXaHW3alUs PAaCTEHHUEBOJCTBA, XpPaHEHUE W Iepepa-
00TKa MPOAYKIMH PAaCTEHHUEBOJCTBA, CEIIbCKOXO3SIMCTBEHHAsI PAUOJIOTHS, CEIbCKO-
X035 CTBEHHAS KOJIOTHSI, 0€30MaCHOCTD )KU3HEIEATETbHOCTH.

OCOOEHHOCTBIO TUCUUIUIMHBI SBJIAETCS €€ 0a30BBbIM XapakTep sl OOJIbIIMH-
CTBa MPEAMETOB MPO(HECCHOHATBLHOTO LUKIIA. DTO 00YCIOBIEHO TeM, 4TO (yHAaMEH-
TaJbHbIE (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE OOJIBIIMHCTBA MPOIIECCOB B PACTECHUU
U OKpYy>Karolleil cpene (Bo3yxe, BOJE U MOYBE), a TAKKE B OCHOBE JICHCTBUS COBpe-
MEHHOM TEXHOJIOTUYECKOM M HCCIIeIOBATENbCKOM amnmaparypbl. [loatomy 3HaHwus,
NOJy4YE€HHBIE NIPU U3YYEHUU AUCHUIUIMHBI «DU3MKa», Jfanee OyIyT MCIOJIb30BaHBI,
Ipeke BCEro, B MpoheccuoHaIbHOM 1eATeTbHOCTH.

Pabouas mporpamMma gucuuiuivibl «Pu3nka» sl UHBAIUIOB U JIUI] C OTPaHU-
YEHHBIMH BO3MOXHOCTSIMU 370pOBbsi pa3padaThIBaeTCsi MHAMBUAYAJIBHO C YYETOM
0COOEHHOCTEW NCUXO(DHU3NYECKOTO PaA3BUTHUS, WHAUWBUIYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHUA 3/I0POBBSI TAKUX O0YHArOITUXCS.

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

N3yyenne nmaHHOW ydeOHOW AMCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
0Oy4JaroImmXxcsi KOMIIETCHITUH, TPeACTaBIEHHbBIX B TaouIe 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

3a1a49u MpoQecCHOHATBHON
JESITEIIBHOCTH Ha OCHOBE 3HA-
HUM OCHOBHBIX 3aKOHOB MaTe-
MAaTUYECKHUX U €CTECTBEHHBIX
HayK C IpUMEHEHHEeM HHpOP-
MaIlMOHHO-
KOMMYHUKAI[MOHHBIX TEXHO-
JIOTUI

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

SBICHNA, (PyHIaMEHTab-
HBIE TOHATHSA, 3aKOHBI U
TEOPHH COBPEMEHHOH (u-
3UKH

(U3HYECKUX  TIPOIECCOB,
HPOMCXOJSIINX B IOYBE,
pacTeHuu U NPOAYKIUH

No Kon Gl a5 O B pe3ynbraTe n3yueHus yaeOHON NUCHUIUIMHBI 00yYaIOLUeECs TOJKHBI:
i | COMEe KOMITETCHIINH (UK €€ YaCTH) TEHLIUH 3HaTh yMETh BJIaJIETh
TEHIUU

1. |VK-1 Crocoben ocymecTBisaTh mo- | YK-1.3 — aprymeHTH- |COBpPEMEHHYI0  KapTHUHY |TPAaMOTHO W apryMEHTH-|METOJaMH aHalu3a W
UCK, KpUTHUECKUN aHAIN3 U poBaHHO GOpMUPYET |MHpa Ha OCHOBE €CTe-|pOBaHO H3jJaraTh CBOM |0000meHuss uHbopma-
CUHTE3 UHPOpPMAIUH, IPUME- | COOCTBCHHBIE CYX/Ie- |CTBEHHOHAYYHBIX 3HAHWHA |MBICTH, CTaBUTh IEJIb U |IIMH, METOJaMU HAOJIO-
HSTh CUCTEMHBIN MOJIXOM JUIsl | HHSI U OLICHKH C HC- BbIOMpaTh NYTH €€ J0-|JCHHUS U IKCIEPUMEHTa
pelIeHus MOCTaBICHHBIX 33/1a4 | TI0JIb30BAaHUEM CH- CTHXKEHUS

CTEMHOTI0 MO/IX0/1a
2. |OIIK-1 |CmocobeH pemars THIOBBIE OIIK-1.1 — nemoH- OCHOBHBIE  (PU3MYECKHE | OTIPEACTIATh CYIITHOCTD | HABBIKAMH M CIIOJIb30Ba-

HUS OCHOBHBIX (U3NYe-
CKUX 3aKOHOB B arpoOHO-
MHYECKON ITPAKTHKE

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

OCHOBHBIE METOIBI TIPO-
BeZIeHUs1 U 00paboTKu pu-
3UYECKUX U3MEPEHUN

TJIAHUPOBATh U CTABUTH
AKCIIEPUMEHTBI, IIPOBOJIUTH
W3MEPEHHUS U OLICHUBAThH MX
pE3YIbTATHhIL, AETaTh BBIBO-
IBI

HaBbIKaMU pabOThI HA
nabopaTopHOM 000pYy-
JTOBaHUH




4. CTpyKTypa M coepsKaHNe U CHUILTHHbI

4.1 PacnipeneJieHre TPYA0EMKOCTH IMCHUIJIMHBI 0 BUAAM padoT Mo ceMecTpam

OO6mast TpyA0éMKOCTh TUCIUIUIMHBI cocTaBisieT 3 3a4.ea. (108 wacor), ux pacmpene-
JICHHE TI0 BUIaM paboT | [0 ceMeCTpaM MPEICTaBICHO B TaOIUIIC 2.

OYHAS ®OPMA OBYYEHUSA

TaOmuma 2a
PacnpenesieHue Tpya10éMKOCTH TUCUMILIMHBI 10 BHAaM padoT Mo ceMecTpam
Tpynoémkoctb
Buj yueOHoii padoThl B 1.4. o 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. CamocrosiTeabHnas padora (CPC) o4 94
camocmosimenvbHoe uzyuerue pazoenos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuoOHH020 Mamepuala u ma- 54 54
mepuana y4eOHUKo8 u y4eOHblX Nocooull, N0020MosKa K 1a0o-
PAMOPHBIM U NPAKIMUYECKUM 3AHAMUAM, KOJIOKSUYMAM U m.0.)
Bu mpoMexxyTOYHOTO KOHTPOJISL: 3a4yer
3A0OYHAS ®OPMA OBYYEHUS
Tabnuua 26
PacnpenesieHue Tpya10éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT MO ceMecTpam
TpyroémkocTh
Bup yueOHoii padoThl B 1.4. o cemecTrpam
yac. 1
OO0mast Tpy10éMKOCTb IUCIUILIMHBI 0 Y4€OHOMY IUIaHY 108 108
1. KonrakTHas pabora: 10 10
AyauTtopHas paboTa 10 10
8 MoMm uucue:
qexyuu (J1) 4 4
npaxmuyeckue 3ansamus (113) 6 6
2. Camocrositesannasi pa6ora (CPC) 94 94
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u no8mMopeHue 1eKYUOHHO20 MAmepuala u ma- 94 94
mepuana y4eOHUKo8 u yueOHvlX nocooull, N0020MosKa K 1a0o-
PAMOPHBIM U NPAKIMUYECKUM 3AHAMUAM, KOJIOKSUYMaM U m.o.)
Iloocomoska k 3auemy (KOHMPO.b) 4 4
By npoMexyTOYHOTO KOHTPOJISL: 3ayer




4.2 Coaep:xanue TUCHUIINHBI

OYHAS ®OPMA OBYYEHMUSA

Taomuma 3a
TemaTnyeckunii NUIaH y4eOHOM 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 «QnekTpoauHaMuKa 24 4 8 12
Paznen 4 «Onrukay 24 4 8 12
Paznen 5 «KBantoBas usnka 12 2 4 6
HToro mo gUCHHUILINHE 108 18 36 54

Pa3zgea 1. Mexanuka

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

Tema 2. Mexanudeckue kojed0anusi. OCHOBBI THAPOAUHAMUKHI
["apmoHnyeckue KoJeOaHUSI U UX XAPAKTEPUCTUKHU. 3aTyXalOIIHE U BBIHYXKICHHBIC
KoJiebaHusl, pe3oHaHCc. MexaHnnueckue 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 HMJICATBHOIO Tra3a. DKCHEPUMEHTAIbHBIE Ta30BbI€ 3aKOHBI.
[lepBoe Hayano TEPMOJMHAMUKH, TEIJIOEMKOCTh. BTOpoe Hayano TepMOAMHAMUKH,
SHTPOMHUSL.
Tema 4. SABnenusi nepenoca. ®@a3zoBbie npesBpamenusi. [loBepxHocTHOE
HaTsKeHHe )kuakocreit. Ocmoc
TemnonpoBonHocTs W KoHBeknud. Juddysus. dazoBbie npepamieHus. Da3zoBbie
MIPEBPAIICHUS B )KUBBIX OpraHu3mMax u ouorexHosoruu. [IoBepXHOCTHOE HATSKEHHE
*Kuakoctel. 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'eomerpuueckasi ontuxka. ®oromerpus



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

Tema 8. BosinoBasi onTuka. TermioBoe usjiyuenue
@u3nuecKue SBJICHUS, CBSI3aHHBIE C BOJIHOBBIMU CBOMCTBaMU CBETa. TemIoBOe U3My-
yeHue. YbTpadroieToBOe N3yueHuUE.

Paznea 5. KBantoBas pusuka
Tema 9. KBanToBasi ontuka, goroomosiornsi. 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, si€pHbIe peakinu, paguoak-
TUBHOCThL. METO1 MEUSHBIX aTOMOB B CEJIbCKOM XO03SHCTBE.

3AOYHASA ®OPMA OBYUYEHUA
TaoOmura 30

TemaTnyeckuii NUIaH y4eOHOW IUCIUTNIIAHBI

HaunmeHnoBaHMe pa3je/ioB U TeM Beero KonTakTHas paGora | BHeaynutopH
AUCHUILINH (YKPYTHEHHO) JI 113 as1 padora CP
Paznen 1 «Mexanuka» 24 2 - 22
Pasznen 2 «TepmoguHamuka» 22 2 - 20
Paznen 3 «DnekTpoauHaMuKa 24 - 2 22
Paznen 4 «Ontuka» 24 - 2 22
Paznen 5 «KBantoBas usukay 14 - 2 12
HToro mo aucuunimnHe 108 4 6 98*
**B TOM YHCJIE MOATOTOBKA K 3a4€Ty (KOHTPOJIb)
4.3 Jlekuuu/mpaKTHYECKHNE 3aHATHSA
OYHASA ®OPMA OBYUYEHUSA
Tabnuna 4a
Conep:kanue JeKUMi/ NPAKTHYECKUX 3AaHATHH M KOHTPOJbHbIC MEPONIPUATHS
Ne Haspanue Ne u HazBanue Jexumii/ Dopmupyembie Bun KoJua-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 I13 Ne 1. OcHOBHBIE XapaKTepH- YK-1.3 IpoBepKa 11/3, 2
CTUKU JBH>KEHUS. 3aKOHbI Hbro- OIIK-1.1 onpoc
ToHa. Pabota u MomHOCTh. 3a- OIlK-1.2
KOHBI COXpaHCHHSI HMITYJIbCA U
sHeprur. OCHOBHOE YpaBHEHUE
JUHAMHUKHY BPAIaTeIIbHOTO
JIBUKEHHS TBEpOTO Tena. 3a-
KOH COXPaHEHHUS MOMCHTA UM-
mynbca. DHEPrusl BPAIAOIEro-




Ne Haspanue Ne u Ha3Banme Jexknmii/ ®opmupyembie Bun Koa-Bo
n/n pasieia, Te- NPAKTHYEeCKUX 3aHATHH KOMIIeTeHIIUH KOHTPOIBLHOTO |y o
MBI MeponpHsITHS
cs Tena
I13 Ne 2. M3mepenue kodhdu- YK-1.3 3aImTa 2
LHUEHTA TPEHUS CKOJIbKEHUS OIIK-1.1
OIlK-1.2
Tema 2. Me- | Jlexuus Ne 2. Mexanuueckue YK-1.3 o1poc 2
xaHu4yeckue | kosjebanus. OCHOBBI TUAPOIH- OIIK-1.1
KOJIeOaHusI. HAMUKHU OIlK-1.2
OcHOBBI I13 Ne 3. dusnueckuii 1 Marte- YK-1.3 MIpOBEpKa 11/3, 2
THAPOAMHA- | MAaTUYECKUM MATHUKHU. [ 'apMo- OIIK-1.1 o1poc
MUKH HUYECKHe KoJieOaHus U ux xa- OIlK-1.2
PAKTEPUCTUKH. 3aTyXalolIle U
BBIHYX/ICHHbIE KOJIeOaHus, pe-
30HaHC. CTallMOHapHOE JIBUXKE-
HUE UIeaIbHON KHUAKOCTH,
ypaBHeHue bepHyim
I13 Ne 4. Onpenenenue nepuojaa VK-1.3 3a1uTa 2
Kosie0aHui (PU3NIECKOTO MasIT- OIlK-1.1
HUKa OIlK-1.2
2. YK-1.3 KOHTPOJIb- 12
Pazgea 2. TepmogunamMmuka OIIK-1.1 Has padora
OIIK-1.2
Tewma 3. [lep- | Jlexkums Ne 3. IlepBoe u BTOpoe YK-1.3 onpoc 2
BOE M BTOpOE | Hayajia TEPMOJAMHAMUKHA. DHTPO- OIIK-1.1
HayaJa Tep- s OIlK-1.2
moauHaMuKkH. | 13 Ne 5. YpaBHenue cocTostHus YK-1.3 poBepKa 1/3, 2
OHTponus UJI€albHOrO0 ra3a. JKCIepUMEH- OIlK-1.1 ompoc
TaJbHBIE Ta30BbIC 3aKOHBI. I1ep- OIIK-1.2
BOE HAYaJI0 TEPMOJAUHAMUKH,
TEIIOEMKOCTh. BTOpoe Hauano
TEPMOJUHAMUKH, SHTPOIIHUS
I13 Ne 6. Onpenenenue Koaude- YK-1.3 3aImTa 2
CTBA TEIUIOTHI, IOJY4EHHOT 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 IIpEBpa- | KocTeil. OcMoc
mienus. [To- | TI3 Ne 7. TermonpoBOJHOCTb. VYK-1.3 IpoBepKa 1/3, 2
BepxHOCTHOE | uddysus. da3oBrie npeBpa- OIIK-1.1 OIpoc
HaTsDKCHUE nieHus. [loBepxHocTHOE HATH- OIlK-1.2
KHUJIKOCTEH. | )KeHue xuakocteil. OcMmoc u
Ocmoc OCMOTHYECKOE JIaBlieHuE. 3Ha-
YeHHEe 0CMOCa JUIsl )KUBBIX Opra-
HU3MOB
I13 Ne 8. OneHka TermnoBoro 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 Ha3Banme Jexknmii/ ®opmupyembie Koa-Bo
n/n pasieia, Te- NPAKTHYEeCKUX 3aHATHH KOMIIeTeHIIUH KOHTPOIBLHOTO |y o
MBI MeponpHsITHS
Tema 5. [To- | Jlexkmus Ne 5. [TocrosHHEBIH VK-1.3 ompoc 2
CTOSIHHBIN ANEKTPUYECKUHN TOK OIlK-1.1
3JIEKTpUYe- OIIK-1.2
CKHH TOK I13 Ne 9. 3akon Oma. 3akon da- YK-1.3 poBepKa 1/3, 2
pazes s AJEKTpou3a. 3aKoH OIIK-1.1 ompoc
Hxoyns — Jlenua. Pacuet cTou- OIlK-1.2
MOCTHU HU3PACXOJJOBAHHOM 3JIEK-
TPOIHEPTUU
I13 Ne 10. U3mepenue D/IC u VK-1.3 3amuTa 2
BHYTPEHHETO CONPOTUBIICHUS OIlK-1.1
HMCTOYHUKA TOKA OIlK-1.2
Tewma 6. Jlexmms Ne 6. DiaeKTpoMarHut- YK-1.3 ompoc 2
OnekrpoMar- | Has MHAYKUus. [lepeMeHHbIi OIlK-1.1
HUTHas UH- TOK OIlK-1.2
ayknus. ITe- | 13 Ne 11. 3akon Oma juist nenu YK-1.3 poBepKa 11/3, 2
PEMEHHBIN nepeMeHHoro Toka. Pabora u OIlK-1.1 onpoc
TOK MOIIHOCTb IEPEMEHHOI0 TOKA OIlK-1.2
I13 Ne 12. DxcniepumeHTalIbHAs VK-1.3 3a1uTa 2
npoBepka 3akoHa Oma Jijist 1enu 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- | Jlekust Ne 7. ['eomeTpuueckas YK-1.3 onpoc 2
Merpudeckas | ontuka. oromerpus OIlIK-1.1
ontuka. Po- OIlK-1.2
TOMETpUS 13 Ne 13. 3akoHBI reoMeTpUYe- VYK-1.3 IpoBepKa 1/3, 2
CKOM ONTUKU. TOHKHE JTUH3BI, OIlK-1.1 onpoc
MUKpockor. @oTomeTpust OIlK-1.2
I13 Ne 14. Usmepenue poTomMeT- YK-1.3 3almTa 2
PUYECKUX XAPAKTEPUCTHK T10- OIlK-1.1
MEUIEHUs OIlK-1.2
Tema 8. Bon- | Jlekuus Ne 8. BonmHOBast ontuka. YK-1.3 orpoc 2
HOBas onTu- | TemioBoe n3yueHue OIlK-1.1
ka. TeroBoe OIlK-1.2
U3ITy4YeHUe I13 Ne 15. Paspematoas cro- YK-1.3 IpoBepKa 1/3, 2
COOHOCTh ONTHYECKUX TPUOO- OIlK-1.1 oIpoc
poB. TemioBoe nznydeHue OIlK-1.2
I13 Ne 16. Onpenenenue paspe- YK-1.3 3almTa 2
IIAFOIIEH CIIOCOOHOCTH CYyXOTO U OIIK-1.1
UMMEPCHOHHOTO 00BEKTHBA OIIK-1.2
MHUKPOCKOTIA
5. YK-1.3 TeCTHPOBa- 6
Paszgea S. KanroBasi ¢pusuka OIIK-1.1 HHUE
OIIK-1.2
Tema 9. Jlextms Ne 9. KBanToBast ontu- YK-1.3 ompoc 2
KBanToBas ka. ®orobuonorus. KBanropas OIlK-1.1
ontuka. @o- | Moxaens aroma. Mozens sapa, OIIK-1.2
TOOUONOTHS. | S/IEPHBIE PEAKIIUU, PATHOAKTHB-
KBanToBas HOCTb. MeTO/1 MEUEHBIX aTOMOB
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Ha3Banue o Bug
Ne Ne u Ha3Banme Jexknmii/ ®opmupyembie Koa-Bo
n/n pasieia, Te- NPAKTHYEeCKUX 3aHATHH KOMIIeTeHIIUH KOHTPOIBLHOTO |y o
MBI MeponpHsITHS
MOJIENIb aTO- | B CEJIbCKOM XO3SIHCTBE
Ma. Mozenb | I3 Ne 17. KBauTh cBeta, (hoTo- YK-1.3 MPOBEPKa 11/3, 2
Anpa, ANep- s dexr. Jlazepsl u UX npume- OIIK-1.1 oIpoc
HBIC pCaK- HeHue B Ouonoruu. Poroduosno- OIlK-1.2
ouu, paano- TUYECKUE peakiuu. AnepHsie
AKTUBHOCTB. | peakiinu, paaAuOAKTUBHOCTD.
Meron me- Metoa Me4EHBIX aTOMOB B
ICHBIX aTO- CEJIbCKOM XO351CTBE
MOB B CEJIb- | TT3 Ne 18. BupryanbHbiii mpax- YK-1.3 3aIUTa 2
CKOM X034H- | tygym «CIIeKTp aToMa BOIOpO- OIlK-1.1
CTBC ma» OIlK-1.2
3AOYHASA ®OPMA OBYYEHUSA
Tabnuua 46
Conep:kanue JeKUuid/ NPAKTUYECKUX 3aHATHH M KOHTPOJbHbIE MEPONPUATHS
Ne Hassarmue Ne u Ha3Banme exknmii/ ®opmupyembie Bux KoJu-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. OcHOBBI KHHEMA- VK-1.3 onpoc 2
HOBLI KUHeE- TUKU U JUHAMUKU OIIK-1.1
MaTHKU U OIIK-1.2
JTMHAMHKH
2. YK-1.3 KOHTPOJIb- 2
Paznea 2. Tepmoannamuka OIIK-1.1 Has paborta
OIIK-1.2
Tema 3. Tlep- | Jlekmmst Ne 2. TlepBoe u BTOpOE YK-1.3 orpoc 2
BOE U BTOPOE | Hayaja TEPMOAUHAMMKHU. DHTPO- OIlK-1.1
HayaJa Tep- s OIlK-1.2
MOJMHAMUKH.
OHTponus
3. YK-1.3 2
Pa3nes 3. DinekTpoamHaMuKka OIIK-1.1 KOJIJIOKBUYM
OIIK-1.2
Tema 5. ITo- | II3 Ne 1. 3akon Oma. 3akon Pa- YK-1.3 poBepKa 11/3, 2
CTOSIHHBIN pazes Ui JIEKTposIn3a. 3aKOH OIIK-1.1 0Ipoc
ANEKTpHUYe- Hxoynsa — Jlenua. Pacuet ctou- OIlK-1.2
CKHUH TOK MOCTH M3PacX0/10BaHHOMH 3J1eK-
TPODHEPTUHU
4. YK-1.3 KOHTPOJIb- 2
Paszgea 4. OnTuka OIIK-1.1 Has padora
OIIK-1.2
Tema 7. 'eo- | II3 Ne 2. 3akoHBI reoMeTpuye- YK-1.3 IpoBepKa 11/3, 2
METpUYECKasi | CKOW ONTUKU. TOHKHE JIMH3BI, OIlK-1.1 onpoc
ontuka. @o- | mukpockon. Poromerpust OIIK-1.2
TOMETpPHS
S. Pa3zpnen S. KBanToBasi pusuka YK-1.3 TeCTHPOBa- 2
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Ne Haspanue Ne u Ha3Banme Jexknmii/ ®opmupyembie Bun Koa-Bo
n/n pasieia, Te- NPAKTHYEeCKUX 3aHATHH KOMIIeTeHIIUH KOHTPOIBLHOTO |y o
MBI MeponpHsITUSI
OIIK-1.1 HHe
OIIK-1.2
Tema 9. I13 Ne 3. KBanThl cBeTa, (hoTo- YK-1.3 MPOBEPKa 11/3, 2
KBanroBas s dexr. Jlazepsl u UX npuMe- OIIK-1.1 oIpoc
ontuka. ®o- | HeHue B Ouonoruu. Poroduono- OIlK-1.2
TOOMOJIOTHS. | THYECKHE peakuuu. SaepHbie
KBanroBas peakuyu, paguoaKTUBHOCTb.
MoOJIeNIb aTo- | MeToJ MeUeHbIX aTOMOB B
Ma. Mogenb | CebCKOM XO0341CTBE
a1pa, saep-
HBIE peak-
1IUY, paauo-
AKTHUBHOCTb.
Meton 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 IS
HazBanmue pasjiena, TeMbl

n/n CaMOCTOSITEIbHOT0 M3YYeHHs

Pa3znea 1. Mexanuka

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

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

2. | Tema 2. Mexanuueckue koneOanus. | MexaHndeckue BOJIHBI M uX xapaktepuctuku (YK-
OCHOBBI THJIPOIMHAMUKH 1.3, OTIK-1.1, OTIK-1.2)

Pa3nen 2. TepmoaunaMmuka

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

1.2)

4. | Tema 4. SIBnenus nepenoca. dazo- Konsekuus. [Ipumeps! siBieHuid nepeHoca B OKpyxka-
BbI€ NpeBpaleHus. [loBepxHOCTHOE | IOILIEH cpele U B XKHUBBIX opraHuzMax. KanwuisipHsie
HaTsDKeHHe xuakocted. Ocmoc SBJIEHUSI B KUBBIX opranusmax. [lpumepsl ocmoTuye-

ckoro »¢dexra B )kuBbIx opranuzmax (YK-1.3, OIIK-
1.1, OTIK-1.2)

Paszgea 3. DuekTpoanHamMuka

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

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

6. | Tema 6. DineKTpoMarHuTHas HHAYK- | XapakTep BO3JCHCTBUS MEPEMEHHOTO TOKAa 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. 'eomeTpuyeckasi ONTHKA.
doromerpus

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

8. | Tema 8. BonmnoBas ontuka. Termo- | Knaccudukaius 31eKTpOMarHUTHBIX BOJH. buosmoru-

BOE U3JIy4YEHUE 4YeCKOE JIEUCTBUE CIIEKTPAIbHBIX JUAa30HOB COJHEY-
Horo cera Ha pacrenus (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 M3Iy4yeHHUs Ha opraHu3M. KBaHTOBBIC yucia
Ma. Mogens sizipa, sIepHbIE peak- U uX (usndeckuid cMmbici. PaauanmoHHBIE METOJIBI
[[UH, PaIHOAaKTUBHOCTE. MeToa Me- | marupoBanus (YK-1.3, OIIK-1.1, OIIK-1.2)

YEHBIX aTOMOB B CEJIbCKOM XO35H-
CTBE
3AOYHASA ®OPMA OBYYEHUA
Tabmuua 56
Hepeqeﬂb BOIIPOCOB JIsI CAMOCTOATEC/IILHOI0 N3YYCHUA TUCHUIIJINHBI
Ne Ilepeuens paccmaTpuBaeMbIX BOIIPOCOB /LIS
Ha3zBanmue pa3ziena, TeMbl

n/n CaMOCTOSITEIbHOT0 M3Y4YeHH

Pa3nes 1. Mexanuka

1. | Tema 1. OcHOBbI KMHEMATUKU 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 MaTeMaTHYCCKU MasTHUKH. | apmo-

OCHOBBI THJIPOJUHAMUKHI HUYECKUE KOJICOAHUS U UX XapaKTePUCTUKU. 3aTyxa-
IOIUE U BBIHYXJEHHbIE KosiebaHus, pe3oHaHc. Cra-
LIMOHAPHOE [BIKCHHE WJEAIBbHON XHUIKOCTH, ypaB-
Henue bepaymm (YK-1.3, OIIK-1.1, OI1K-1.2)

Pa3pnen 2. TepmoaunaMmuka

3. |Tewma 3. IlepBoe u BTOpoe Havyana Bropoe Hawasnio tepmMoauHamMukH, 3HTponus. KuBoit
TEPMOJUHAMUKHU. DHTPOIUS OpraHM3M Kak TeIuioBasg MamnHa. CTaTUCTUYECKUI

cmbic saTponuu (YK-1.3, OITK-1.1, OTIK-1.2)

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

Pa3nen 3. DaekTpoanHaMuka

5. | Tema 5. IlocTOSHHBIN ANIeKTpUYE- Pacuer 27€KTpUYECKHUX LENEW C IOMOIIBIO IIPABUII
CKHI TOK Kupxroga. BnusiHre nocTosHHOTO TOKa Ha pacTeHUs

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

6. | Tema 6. DnexTpomMaruuTHas MHAYK- | 3akoH Oma Ui Lenu rnepeMeHHoro Toka. Pabora u

nus. [lepemeHHBbIN TOK MOIIIHOCTh TIEPEMEHHOr0 TOKa. XapakTep BO3JAcH-
CTBUSI NIEPEMEHHOI0 TOKa Ha KMBOW opranusm (YK-
1.3, OTIK-1.1, OTIK-1.2)

Pasznen 4. OnTuka

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

8. | Tema 8. BomnoBas onrtuka. Teruto- | Knmaccuukanust ekTpoMarHuTHBIX BOJTH. bromoru-
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HasBanmne pa3aesia, TeMbl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS

n/n CaMOCTOSAITEJILHOI0 U3yYEeHUS

BO€ U3JIyYEHHUE YECKOE JIEUCTBUE CIIEKTPAIBHBIX JUANIa30HOB COJIHEY-
HOTO CBETa Ha pacTeHus. Pa3pemaromnias cnocoOHOCTh
ontuyeckux npubopos. TermnoBoe uznyuenue (YK-
1.3, OIIK-1.1, OIIK-1.2)

Paszgen 5. KBanroBasi pusuka

9. | Tema 9. KantoBas ontuka. ®oto- | SlnepHble peakiuu, paauOaKTUBHOCTh. PamuaruoH-
6uonorusi. KBantoBas Mmozens aro- HbIE METO/Ibl 1aTUPOBaHUsA. MeTOo MEUEHBIX ATOMOB B
Ma. Mozens siapa, ssAepHbIE peaK- cenbckoMm xo3stiicte (YK-1.3, OINK-1.1, OIIK-1.2)
LU, PAIMOAKTUBHOCTb. MeToz me-

YEHBIX aTOMOB B CEJIbCKOM X031~

CTBE

5. O0pa3oBaTe/ibHbIE€ TEXHOJOTHH
Tabmauia 6
HpI/IMeHeHI/Ie AKTUBHbLIX 1 HHTCPAKTHUBHBIX 06p33OBaTeJ'II>HI)IX TEXHOJIOT UM
HanmeHoBaHMe HCII0JIb3YeMBbIX AKTHUBHBIX M
J:;')H Tema u popma 3ansaTHS HHTEPAKTUBHBIX 00pPa30BaTebHbBIX
TexHOoJI0rui (popm o0ydeHus)

1. Tema 1. OCHOBBI KHHEMATHUKH U JWHA- JI PabGota ¢ WHTEpaKTUBHOW MOJECIBIO «CBOOOIHOE
MUKHA nagerne» u3 obydatomeit mporpammel 9.1. Cutya-
BupTtyasibnblii IpaKTUKYM LIMOHHAs 3aJa4a

2. Tema 2. Mexanunyeckue KoeOaHusl. JI PaboTta ¢ MHTEPaKTUBHON MOJECIBIO TCUCHUE JKH]I-
OCHOBBI TUAPOAMHAMUKH KOCTH B TOPH3OHTAIBHON TpyOe» m3 oOydaromieit
BupTtyansHslil ceMuHap nporpammsl 9.1. CutyanonHas 3agada

3. Tema 3. IlepBoe u BTOpoe Hauana Tep- | II3 | CuryarmoHnnas 3ajada ¢ HCIIOJIB30BAHUEM KOMITb-
MOJMHAMUKH. DHTPOIHS IOTEPU3UPOBAHHBIX CpeICTB cOopa u 00paboTKH
[Ipaktnueckas pabora «OmpeneneHue nHPOPMALIUH C IaTINKOB TEMIIEPATYPHI
KOJINYECTBA TETUIOTHI, IOJyYEeHHOW Te-

JIOMY»

4. Tema 5. Ilocrostaubiil snexTpuueckuit | 113 | BupTyanbHbIil NMpakTUKyM IO pacueTy 3JIeKTphue-
TOK CKHUX Lieneld ¢ noMouipo npasui Kupxroda uz o0y-
BupTtyasibHblil IPaKTUKYM yaromieit nporpammsl 9.1. CutyannonHas 3agada

5. Tema 7. I'eometpuueckas ontuka. ®@o- | I[13 | BupryanbHblid MpakTHKyM MO MOCTPOCHUSM H300-
TOMETPHS pOKEHUH B TOHKHMX JIMH3aX M3 oOydaromei mpo-
BupTyanbHbli NpakTHKYM rpammsbl 9.1. CuryanmonHas 3agada

6. Tema 8. BonHoBas onTrka I13 | PaboTa ¢ WHTEPaKTUBHBIMH MOJEJSMH IO BOJIHO-
BupTtyanbHslit cemunap BOWl onTuke U3 oOydwaromieid mporpammsbl 9.1. O6-

30pHAas TUCKYCCHsI

7. Tema 9. KBantoBas ontuka. ®otobmo- | JI PaboTta ¢ MHTEpaKTHUBHBIMH MOJIEISAMH <JIa3ep» H
sgorus. KeanroBass moznens atoma. Mo- «aToM BoJIOpoJia» U3 obydatomiel porpammsl 9.1.
JIEeNb siApa, SIAEPHBIC PEaKINU, PAIUOaK- Kpyrasiii cton
THBHOCTb. METO/ MEUYEHBIX aTOMOB B
CEJIBCKOM XO3SIMCTBE
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6. Tekylmunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTeCTALMSA MO0
UTOraM OCBOEHUS JUCHUIIMHBI

6.1. TunoBble KOHTPOJIbHbIE 32JaHUA UM UHbIE MATePUAJIbl, He00X0MMBbIE J1JIs1
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB U (WJIH) ONbITA IeATEJIbHOCTH

TunoBoil BapuaHT KOHTPOJIbHOW PabOTHI.

1. Temmneparypa komHatsl 6buta t; = 10 °C. Tlociie TOro Kax rmneyb HaTOIMIIN, TEMIIEPATYpa B KOMHa-
te crana t; = 20 °C. O6bem komHathl V = 50 M3, nasienue B Heil P = 97 kIla. Ha ckoipko u3sMeHu-
Jach Macca BO3/1yXa, HaxoJsImerocs: B komHare? MossipHasi Macca Bo3ayxa [ = 29 1/Moub.

2. Beuepom npu Temnepatype t; = 20 °C otHOCHTENbHAS BIAKHOCT Bo3ayxa f = 0,6. Beimaner iu
HOUBKO POCa Ha TPaBe, €CIIM TEMIIEPATypa BOIU3H IIOBEPXHOCTHU MOYBBI MOHU3KTCA 110 1) t, = 15 °C;
2)t,=10°C?

3. UneanbHas TeruioBas MamuHa, pabotaromas o nukity KapHo, coBepiaer 3a OJUH UK padoTy
A = 73,5 kJIx. Temneparypa narpesarens t; = 100 °C, remneparypa xomommnbauka t, = 0 °C.
Haiitu KII/] mukima, KOJIMYEeCTBO TEIUIOTHI, MOJIy4aeMOe MAIIMHOW OT HAarpeBaTelis U KOJIUYECTBO
TEIUIOTHI, OT/ITABAEMOE XOJIOMIIBHUKY 33 OJTUH IIHKJI.

4. B Hacrosiiee BpeMsi MPOMBIIIUICHHBIE OTXO/IbI, KaK IPABHUIIO, 3aKaIbIBAIOT B 3eMJII0. [Ipu 3TOM B
nporecce pasjoXKEeHUs WHOT/AAa 00pas3ylOTCs SIIOBUTHIE ra3bl, Hampumep, MeraH. OUEHHUTh MOTOK
METaHa B pe3ysibTaTe Tu(Py3un 4epe3 MOBEPXHOCTh 3€MJIM, €CIIH MOJIOCTh C Ta30M PacIoJIOKeHa
Ha rnyGuae h = 1 M, napruansHoe nasienue rasa B Heil P = 10° ITa, a temneparypa T = 300 K. Ko-
¢ punuent nuddysun raza B nouse D, = 0,05 em?/e.

TunoBbIi€ TECTOBBIC 3alaHuA.

1. Tlpenen paspemieHuss MUKPOCKONA C MCHOJIB30BAaHUEM MMMEPCHOHHOW JKUIKOCTH
(yBEenMuMBaeTCs, yMEHbBILIACTCSI, HE MEHSIETCS).

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

3. HaumeHblnyto OHOJOTHYECKYIO aKTUBHOCTH (MMPAKTHYECKU HE YUACTBYIOT B Iporecce POTOCHH-
Te3a) UMEIOT JIy4YH IBETA.

4. HanGompiryto OHOJIOTHYECKYI0 aKTUBHOCTh (MAaKCUMAaJIbHO Y4acTBYIOT B Ipolecce (oToCHHTE-
3a) UMEIOT JIy4n " I[BETOB.

3anumuTe CTPYKTYpHBIC YacTH aToOMa.

DHeprus MOHU3AIMK aToMa BOJI0pPO/ia paBHA aB.

3aKOHBI, BBIITOJHSIONIMECS B SIIEPHBIX PEAKLUAX:
Buael painoakTHBHOCTH: .
. Ci(ZOHLKl(zl IPOLIEHTOB PaIMOAKTUBHBIX S/I€p OCTaHETCs Yepe3 J1Ba Nepuoia noiypacnaia?
10. C*u C" —9t0

©ooN O

Bormpocsl k ycTHOMY onpocy (TeKyIIUid KOHTPOJIb).

1. Yro u3yuaer kunematuka? Urto nzydaer auHamuka? Uro Takoe MarepuanbHas Touka?

2. OzHakombTech ¢ Tabnuueil npuioxkenus 1 k rinase | u nepeBenuTe pasmMepsl OHOTOTHYECKUX
00BekToB B cucremy CH.

3. [Jmuna MKAJT 109 kM. ABTOMOOUIIB clienai ABa Kpyra. Yemy paBHBI IPOHIEHHBI aBTOMOOH-
JIEM ITYTh U €ro nepeMenieHne?

4. Hanumute GopMyIisl U CpeJHEH U MTHOBEHHOM CKOPOCTH, a TaK’Ke MITHOBEHHOT'O YCKOPEHHUs
U J1aiiTe OnpeeNieHUs 3TUX BEIUYHH.

5. Tpakrop pasronsercs, a 3aTeM TopMo3uT. Kakoif 3Hak ©MeeT pu 3TOM €ro ycKopeHue?

6. Hamumure GopMysl Ui YIIOBOM CKOPOCTH M YIJIOBOTO YCKOPEHHS M JAWTE ONpPEAETICHUS
ATHX BEIMYMH. B Kakux eMHUIAX OHU U3MepsroTcs? UTo Takoe yacToTa BpaleHus?

7. Kaxkoit puznyeckuii CMbICI HMEIOT HOPMaIbHOE U TAHTEHIIMAIbLHOE YCKOpeHue?
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8. [Ilpu BKIIOYEHUU CemapaTop pa3TOHSAETCS, a TP BBHIKIIOYCHUH — TOPMO3HUT. Kakoil 3HaK umeer
IpU 3TOM TaHTCHLMAIBHOE YCKOpEHHE Touek oboja cemnaparopa? Hapucyiite HampaBieHHe 3TOro
BEKTOpa B 006oux ciayyasx. Kyaa HampaBiieH mpy 3TOM BEKTOP HOPMAJIBHOT'O YCKOPEHUS?

9. Cdopmymupyiite Tpu 3akoHa Herorona. Kak Ha3piBaeTCsi cuiia, BXOJSIIAS BO BTOPOH 3aKOH
Hprorona? [IpuBeaure npumepsl Cuil, IUCTBYOMMX B npupoae. Kakoe 3HaueHne OHU UMEIOT st
JKUBBIX OPIraHU3MOB U TEXHUUYECKUX CPEACTB?

10. CdopmynupyiiTe 3aKOH COXpaHeHUsI UMIyJbca. B kakux mpoiieccax OH BBITOTHSETCS?

11. Hamummre GpopMyisl it MEXaHUYECKON pabOThl U MOIIIHOCTH U JIAWTE OIpPEIeIICHUs ITUX Be-
JUYMH. B Kakux eInHULIaX OHU U3MEPSIOTCS?

12. JIBa oAMHAKOBBIX TPAKTOPA 332 OAMHAKOBOE BpeMs BCIAaXalM pa3Hble YyUYacTKH MOJs: oauH — 50
ra, BTopoii — 80 ra. Kakoif u3 HuX pa3Bui OOJBIIYI0O MOIIHOCTb, €CIH CTPYKTYpa IMOYBHI HA 000X
ydacTkax oguHakoBasi? OTBeT 000oCHYMTE.

13. JIBa 0AMHAKOBBIX TPAKTOPA OJHOBPEMEHHO BCIAaXalld OJJUHAKOBBIC 10 IJIOUIA I YYACTKH TTOJIS.
Kakoii u3 HuxX pa3Bui OOJBIIYI0 MOUIHOCTh, €CIIM TIOYBA Ha MEPBOM Yy4acTKe IecyaHas, a Ha BTO-
poM raunaKcTas? OTBET 00OCHYiITE.

14. HazoBute BuIbI MexaHU4ecKkoi sHeprun. Kakon ¢usznueckuit cMmbici onn umeror? Chopmynu-
py#Te 3aKOH coxpaHeHus 3Hepruu. Kyna «yXxoauT» 4acTb MEXaHMYECKOW YHEPIHH BO BCEX peajb-
HBIX Iporeccax?

15. Chopmynupyiite 3aKOH JMHAMUKU BPalIaTeIbHOTO JBM)KEHUS TBEPJOTO TEJla U JalTe orpee-
JICHHE BXO/SIIUM B HETO (PU3NYECKUM BEIMUHNHAM.

16. Kakoii ¢pu3nueckuii CMbICT IMEET MOMEHT HHEPIIUN?

17. Nwmerotcs aBe LEeHTpU(YTH OAMHAKOBOM Macchl, HO pa3HOro paauyca. Kakyioo u3 HUX jerde
pPacKpyTuTh?

18. Uro Ttakoe MOMEHT ummyibca TBepaoro Tena? ChopMmynupyidTe 3aKOH COXPAHEHUS MOMEHTa
UMITYJIbCa U IPUBEAUTE IPUMEPHI, I'/I€ OH BBIIIOJIHAETCS.

19. B mporiecce ropeHus COIHIIE €KECEKYHIHO TepseT OTPOMHYIO Maccy BemecTBa. Kak aTot akt
OTpakaeTcs Ha CKOPOCTH BPAIEHUSI COJIHLIA BOKPYT CBOel ocu?

20. Kak HaliTH KHHETHUYECKYIO SHEPTHUIO KaTserocs 0e3 nmpockaib3blBaHus Koneca?

21. O3HaKOMbBTECH C MPUIIOKEHUEM 2 K 3TOW IJIaBe M CKAXKHUTE, JJIS Y4ero OaKTepHsiM KT'YTHKH, U
KaK OHU UMM IIOJIb3YIOTCS.

Bonpocsl k KOJUTOKBUYMY.

1. JlaiiTe onpezneneHue 3€KTPUYECKOTO TOKA.

2. Cdopmynupyiite 3akoH OMa a5 ydacTka 1ernu 0e3 HICTOYHUKA TOKa.

3. Hmeercs nBa alOMUHHUEBBIX IPOBOA: JUJIMHA U JMAMETP MEpBOro B 2 pas3a 0oJiblle, YeM BTOPO-
ro. Y Kakoro mpoBo/ia OOJIbIIE COMPOTUBICHUE U BO CKOJIBKO pa3?

4. Cdhopmynupyiite 3akoH J[xoyns — Jlenna. Hanumute ¢hopMysbl MOITHOCTH MOCTOSTHHOTO TOKA
U CKa)XXHUTE, TOUeMy JUIsl IPOITYCKaHUsl OOJIBIINX TOKOB HCIOJB3YIOT TOJCThIE POBO/IA.

5. HNmeercsa nBa HarpeBaTels C pa3HbIMU COMPOTHBIICHUSMH CIIUPAIH. Y KaKOro M3 HUX OoJjblie
MOIIIHOCTb?

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

7. Coopmynupyiite 3akoH OMa a1 yyacTKa LEeNU ¢ UCTOYHUKOM TOKa, a Takxke 3akoH Oma Jiis
3aMKHYTOU LIETIH.

8. Uem oOycnoieHa Xxopomasi IpoBOJIUMOCTh MeTayuloB? Kak 3aBUCHT yAeIbHOE CONPOTHUBIICHHUE
METAJJIOB OT TEMIIEPATYPHI?

9. OOBscCHUTE MEXaHU3M IIPOBOJMMOCTH B MOJYNPOBOJHUKAX. Kak 3aBHCUT y/elnbHOE CONPOTUB-
JICHHE MOJIYIIPOBOJIHUKOB OT TEMIIEPATYpPhI?

10. Yro Takoe momynpoBoAHUKH N- 1 P-tunoB? [IpuBenure nmpuMeps IPUMEHEHHUS TOTYIPOBOIHU-
KOBBIX ITPHOOPOB.

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

12. O0BsicHUTE MEXaHU3M MTPOBOJIUMOCTH B AJIEKTpoHTaX. Kak 3aBUCUT yAeTbHOE CONPOTUBIICHUE
JIEKTPOJINTOB OT TEMIIEPATYpPHbI?

13. Tloyemy Boza siBIsieTcst XopommM pactBopurteiem? [IpuBeaure npumep.
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14. Yro Takoe cTeneHb quccouuanuu 3ekTponauTa? Kakue 31eKTpoiIuThl Ha3bIBAOT CUIIBHBIMU, U
Kakue cnabbiMu?

15. TlpuBeaute mpuMep 3JIEKTpoIHM3a U BhIBeAuTE 3akoH Dapanes s 3Toro mporecca. ['ne mc-
I10JIb3YETCS 3TOT 3aKOH?

16. O3nakombTech ¢ npuiiokeHreM 1 k riaBe |l u ckakure, Kak BIUSET JIEKTPUUYECKHH TOK Ha
pacTeHus.

17. Tlonb3ysack npmioxenueM 2 k riase |11, 00bsicHUTE, KaKk BO3HUKAET MOJIHUSA, M TIOJIYMalTe, KaK
OLICHUTb PACCTOSTHUE JI0 pa3psja.

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 HanpspkeHue OyJeT Ha BTOPUYHOM 0OMOTKE IMOHMKAIOIIETo TpaHchopMaTopa ¢ Kodhdu-
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 Iep-
BU4HOU oOmoTke 50 ['n?

22. OnumuTe MPUHLIUT IEHCTBUS TpeX(Pa3HOro reHepaTopa NEPEMEHHOTO TOKA.

23. C xako# 4acTOoTOH BpalaeTcsi TypOMHa Ha TEIJIOBOM 3JIEKTPOCTAHIIUU?

24. Kax OOBSICHHTh CHTYAIlMH, KOTJa B OJHHX KBapTHUpax JIOMa €CTh JJIEKTPUYECTBO, & B JPYTHX
HeT?

25. TTonp3ysich CXeMOH «3Be3la», MOKaxHuTe, 4yTo eciu (pasHoe Hampspbkenue 220 B, To nuHEHOE
oynet 380 B.

26. Hanmmute 3akoH Oma Juisl eI TIEPEeMEHHOTO TOKa, COJEpIKallel MOCIeI0BaTeIbHO COCIH-
HEHHBIE PE3UCTOP, KOHJCHCATOP U KaTYyIIKY, U HA30BUTE BXOSIINE B HErO (PU3MUECKHE BETUUUHEI.
27. BeiBenute popmyity Ui CpeqHel MOUTHOCTH U pabOTHI IEPEMEHHOTO TOKA.

28. IloueMy MOIIHOCTH ANEKTPOHATPEBATENIBHBIX MPUOOPOB, pabOTAIONIUX OT CETHU MEPEMEHHOTO
TOKa, PACCUUTHIBAIOT TIO TEM K€ (POPMYJIaM, 4TO H JIJISl IIOCTOSTHHOTO?

29. Ecnu cpa3y He OTKIIIOYUTH AJIEKTPOJPEINb B Cilydae 3aKJIMHUBAHUS CBEpJia B MaTepualie, MOKET
cropeTb 00OMOTKa ee dekTpoaBuraresns. [louemy tak npoucxoaut?

30. Kak BBI AymaeTe, Kakve TKaHU OpraHU3Ma YeloBeKa U BBICIIMX >KUBOTHBIX HAauOOJee UyBCTBH-
TEJBHBI K JJIEKTPUUYECKOMY TOKY?

31. Ionw3ysce Tabnuuei npunoxenus 3 k rnase I, ckaxkuTe, kak pearupyer OpraHu3M 4eloBeKa
Ha yBEJIMYEHHUE CUJTbI TOKA. CpaBHUTE MIPU ITOM JCHCTBUE TIEPEMEHHOTO M MIOCTOSTHHOTO TOKA.

32. JIns yHUUYTOKEHUS BpEAUTENEH 3epHa, HaIPUMeEp, KYIKOB U UX JIMYUHOK UCTIOJIB3YIOT BBHICOKO-
YaCTOTHOE DJIEKTpOMarHuTHoe mosie. [Ipu 3TOM Kydku W JIMYUHKH TOTHOAIOT, a 3€pHA OCTAIOTCS
*KUBbIMH. OOBSICHUTE, TOUYEMY TaK MPOUCXOJUT, CUUTAS, UTO YACIbHOE COMPOTUBICHHE HACEKOMBIX
MEHBIIIE yIeTLHOTO COMPOTUBIICHUS 3€PHA.

Bomnpocsl k 3auery

OcHOBHBIE XapaKTEPUCTUKH JIBUKEHUSI MaTepUaIbHON TOUKH (001U cirydait)
[TpstmonMHENHOE ABM>KEHUE U IBUYKEHUE 110 OKPYKHOCTH

3akonsl HetoToHa. [Ipumeps! cuil, AEHCTBYIONTUX B IPUPOC. 3aKOH COXPAaHEHUS UMITYJIbCa
PaboTa 1 MoITHOCTH. 3aKOH COXpaHEHHUsI SHEPTUU

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

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. DHEPTUs BPaILAIOLIErOCs Tella

["apmoHMueckue KonebaHus U UX XapaKTepUCTUKU

3aryxaromue 1 BhIHYXJIeHHbIE KojeOaHus. Pe3onanc

OcHOBHbBIE ypaBHEHUS TUIPOCTATUKU

10 OcHOBHbIE ypaBHEHUS THAPOAMHAMUKHI

11. YpaBHeHHEe COCTOSHUS UAECATBHOTO ra3a. JKCIepUMEHTAIbHbBIE Ia30BbIe 3aKOHbBI

12. TlepBoe Havano TEPMOAMHAMUKHU. TeII0eMKOCTh

13. Bropoe Hauaio TepMOAMHAMUKU. DHTPOITHUS

agbrwdE

©w~No

18



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

29.
30.
31.
32.
33.

SIBneHus epeHoca: TeIIONpPOBOIHOCTD U MU y3us

®da30Bble IPEBPALLECHUS

IToBepXHOCTHOE HATSKEHUE KUIKOCTEN

OcMoOC ¥ OCMOTHYECKOE JaBJIeHUE. 3HAUYEHHUE OCMOCa JIJISl 5KUBBIX OPraHU3MOB
3akon Oma miia yyactka nenu. PaboTta u MontHocTh ToKa. 3akoH [[xoymst — Jlenna
DneKTpoABMKYIas cuia. 3akoH Oma J1Jisl 3aMKHYTOM 1enu

DJIEKTPUUYECKUI TOK B METaJIaX M MOJIYITPOBOJHUKAX

DIIEKTPUUYECKHI TOK B 3JIEKTPOJIUTAX

DJeKTpoMarHuTHas uHaykuus. 3akon Papanes. [Ipasuno Jlenna

ITepemennsbiit Tok. 3akoH OMa 1S e NEPEMEHHOI0 TOKa

CaetoBsie BOJHBI. [IpuHIIMI pacnipocTpaHEHUs CBETOBBIX BOJIH

3aKOHbI FEOMETPUYECKOMN ONTUKU

ToHKHE TUH3BI U UX XapaKTEPUCTUKUA. MUKPOCKOIT

OcHoBHbIE (OTOMETPUUYECKHIE XaPAKTEPHUCTUKHU

du3nyeckue SBJICHHS, CBSI3aHHBIC C BOJIHOBBIMH CBOWCTBaMHU CBeTa. Pazpemiaromiasi croco0-
HOCTbh MUKpPOCKOIa

TeruoBoe U3nydyeHue

BinsiHue criekTpaibHBIX AUANla30HOB CBETA HA PaCTEHUS

KopnyckynsapHsie cBoiicTBa cBeTa. @OTOOMOIOIMUECKUE PEAKIIUU

KBaHTOBast MOAEIb aTOMa

Crtpoenue atoMHOrO sipa. Snepusie peakiuu. PagnoaktuBHOCTh. METO/I MEUEHBIX aTOMOB B
CEILCKOM XO3SHCTBE

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

IHIKaJI OICHUBaAHUA

KpuTtepun onieHnBaHus pe3yJbTaTOB 00y4eHH s
3auer
Tabmuma 7

Ounenka Kpurepun onennBanus

Teopernueckoe U MPAKTUUYECKOE COJIepKaHUE Kypca OCBOEHO MOJHOCTBIO,
KOMITETEHIIMN C(POPMHUPOBAHBI, BCE MPETyCMOTPEHHBIE TIPOTrPAMMOii 00Y-
«3a4TEHOY YeHUs yueOHbIE 3a/1aHNs BBIOJTHEHBI C HE3HAUUTEIbHBIMU 3aMEYaHUSIMHU.
VYMeHus 1 HaBBIKU MTPUMEHSIOTCS CTYJIEHTOM JJISI pEIISHUsT MPAKTHUECKUX
3aa4 ¢ HE3HAYUTEJIbHBIMU OLIMOKAMH, UCIPABISEMBIMH CTYJIEHTOM Ca-
MOCTOSITEJIBHO.

Teopernueckoe U MpPaKTUYECKOE COMAEpIKaHUE Kypca HE OCBOEHO, KOMIIE-
TEHITUHN He COPMUPOBAHBI, U3 TPETYCMOTPEHHBIX MPOTPaAMMOK 00yIeHUS
yueOHBIX 3a/1aHuil MO0 BhIMONIHEHO MeHee 60%, m1b0 comep KUt rpyobie
OIMOKY, TIPUBOJIAIINE K HEBEPHOMY PEIICHUIO0, YMEHHS U HABBIKH CTY-
JIEHT HE CIIOCOOEH MPUMEHHTD IS PEIISHHsI MPAKTHUECKUX 3a/1a4.

«HE3aYTCHO»

1.
2.
3.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE o0ecieyeHne JUCIIUTITUHbI
7.1 OcHoBHas JuTEpPaTypa
['pabosckuii P.M. Kypc ¢pusuku. — C-116.: Jlans, 2012. — 608 c.

['paboBckuii P.M. COopuuk 3anay no ¢puszuke. — C-I16.: Jlanb, 2022. — 128 c.
NBanoB N.B. COopHuk 3amaud no odmemy Kypcy dusuku. — Kanyra: KO PI'AY-

MCXA, 2005. - 95 c.
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4. Wsanos U.B., Jlanomosa T.B., [Iponun b.B. Co6opHuk 3amauy no ¢pusuke u 6uo-
busuke. — M.: PAY-MCXA, 2008. — 64 c.

5. HeanoB U.B. Kpatkuii kypc nekiuit o ¢pusuke. — Kanyra: KO PI'AY-MCXA,
2020. - 116 c.

7.2 JlonoJITHUTeJIbHASA JIUTEPaTypa

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

2. Bonbkenmreitn B.C. COopHuk 3ana4 o obuiemy kypey ¢usuku. — M.: Hayka,
1985. — 384 c.

3. SABopckuit b.M., Cene3neB FO.A. CnpaBouHoe pyKOBOJCTBO 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.: Anbnuna 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. Metoandeckue yka3aHus MO0 M3YyYEHHUIO AUCHUTUIHMHBI «DU3HMKa»
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. — BragusocTtok: 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 «®usukony, r. Jonronpyansiii, 2002, 2003).

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

3. KommnbrorepHasi mporpaMma isi IPOBEPKU OCTATOUHBIX 3HAHUM (TECTHUPOBAHMS)
ctyneHToB 1o gusuke (© 1.B. MBanos, 2011).
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Ta0muma 8
IlepeyeHb MporpaMMHOro odecrevdeHust

HaumenoBanune
Ne | pazngena yueo- HaumeHoBanue Tun ABTop Ton
n/m| HOW AUCUH- NPOorpamMmbl NPOorpamMmbl pa3padoTKu
IUIMHBI

1. |Bce pazgenst «OTkpbITas pusnka O6yuatomue, ¢ uH- | OO0 «duzu- | 2002, 2003
1.1», «OTKpbITast GU3K- | TEPAKTUBHBIMU MO- | KOH», T. J{o7-

Ka 2.5» JIETISIMU ¥ BUPTY- TONPYIHbBIN
AIbHBIM MPAKTUKY-
MOM
2. |Paszmenst 2, 4,5 |«Otkpseitas ouonorust | O6ygaromasi, c ua- | OO0 «Ddu3u- 2003
2.5» TEPAKTUBHBIMU MO- | KOH», T. JloJ-
JeIsIMUu TONPYIHbIN
3. |Bce pa3nenbl [Iporpamma st mpo- | KommbrorepHsiit Hsanos U.B. 2011
BEPKU OCTATOUHBIX TeCT Ha 3 BapuaHTa

3HaHWi 10 pusmke

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

Tabmauia 9
CBenenus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
KaOMHeTaMM, Ja00pPaTOPUAMHU

HaunMeHoBaHHe clIeNHAJLHBIX I10-
MelIeHNH H MoMelIeHud 1 caMo- | OCHAIeHHOCTh CNIeNNAJIbLHBIX MOMEIeHNI U IMoMelle-

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

uudposoit npudop ITKII-3K ¢ meTognyeckum obecrieuenuem (1
mT.); KoMbioTep (1 mIT.); KOMITIEKTHI TaAOOPaTOPHBIX PadoOT 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,
MI03TOMY CaMOCTOSITEJIbHBIE 3aHATHS I0JKHBI OBITH JJOBOJIBHO HHTEHCUBHBIMHU.

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 3aBUCHUMOCTU OT 00be€Ma M YPOBHS CJIOKHOCTU TEMBI.
JInst MOATOTOBKM K KOHTPOJIbHOM paboTe, KOJUIOKBUYMY WJIM TecTy TpeOyeTcs B
cpenHem 4 yaca.

OCO00EHHOCTBIO TaHHOM JAMCLMIUIUHBI SBISIETCSA TE€CHAs CBSI3b (PU3MYECKUX 3a-
KOHOB C MPOIECCaMU B PACTEHHM, MPOIYKIMU PACTEHHEBOJCTBA U OKpYKarollen
cpene (Bo3ayxe, BOJAE U MOYBE) U MPUHUUIIAMU JACHCTBUS COBPEMEHHOM TEXHOJIOTU-
YeCKOM W HCClleoBaTenbCcKoi ammapatypsl. [losTomy, pa3bupas Kaxayi Temy,
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HE00XO0AMMO, BO-TIEPBIX, MOHATH (PU3NUYECKUE 3aKOHBI WU (POPMYJIbI U, BO-BTOPBIX,
HAyYUTHCSI UX MCHOJB30BATH JJI OMUCAHUS MPOIECCOB B PACTEHUSAX, OKPYKAIOIIECH
Cpelle WM B COBPEMEHHOM CEIbCKOX035IMCTBEHHOM 000PY/I0BaHHUHU.

Haubonee TmarensHOro paccMOTpeHHUst TpeOYIOT BOIMPOCHI, Kacaromuecs Gu-
3MYECKUX SIBJICHUI B PACTEHUSAX U MOYBE: TEIJIONPOBOAHOCTD, AU dy3us, ocMoc, Ka-
NUUISPHBIE sIBIeHUS, poTodnonornyeckue peakuuu. OOpaTuTh BHUMaHUE HA METOJ
MEYEHBIX aTOMOB B pacTeHHEBOACTBe. HeoOX0auMO MOMHHTH, YTO B arpoOHOMHYE-
CKOM IpaKTHKe 000N CIEUATNCT BCTPETUTCS €CIIM HE CO BCEMH, TO C OOJBIIMH-
CTBOM M3 3TUX BOIIPOCOB.

Jlnia ysicHeHHsI MaTepHana >KeJIaTelIbHO MOJIb30BaThCsl 00YYarOIIMMHU KOMITbIO-
TEPHBIMH IIPOrpaMMaMu 1o (pu3uke u3 M. 9, KOTopble coepxKaT 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 € Tpa)MKOM KOHCYJIbTALIUM.

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

[Ipomyck NMpakTUYECKOTO 3aHIATHUS CTYIEHT OTpadaThIBAET MO/ PYKOBOACTBOM
BEIYILIETO MPENoAaBaTeNs TUCIUILIUHBI.

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

B kypce «®u3uka» MmoMUMO TPaJIULUOHHBIX HCIOIB3YIOTCS Cleayromue oopa-
30BaTeIbHbIE U MH()OPMALIMOHHBIE TEXHOJIOTHH.

— ConpoBOXK/JIEHUE JICKIUNA U MPAKTUYECKUX 3aHATUNA UHTEPAKTUBHBIMU TEMaTHYE-
CKUMH JIEMOHCTpAIMSIMU W3 YKAa3aHHOTO B M. 9 MpOrpaMMHOr0O oOecIreyeHUsI.
Hanpumep, npu U3ydeHHH 3aKOHA COXPAaHEHHS MOMEHTA MMITYJIbCa MOKA3bIBAEM
MHTEPAKTUBHYIO MOJIEIIb «CKaMbs KyKOBCKOT0».

— Ha ogHOM miM ABYX NPaKTUYECKUX 3aHATHUSIX AEMOHCTPUPYIOTCS COBPEMEHHBIE
MeTO/bl cOOpa JaHHBIX C U3MEPUTEIBHBIX JATYMKOB. Hampumep, mpoBOIUM H3-
MEpEHHUE TEMIIEPATYpPbl TAIOLIETro JbJAa U 00pa30BaBIIEICS BOJBI C 3aIIUCHIO JJaH-
HBIX C JJATYMKOB TEMIEPATyphl HA KOMIIBIOTEP U OJHOBPEMEHHBIM MMOCTPOCHUEM
rpaduka 3aBUCUMOCTH TEMIIEPATyphl OT BPEMEHHU.

— OO1ue 1 MHAWBUAYAJbHbIC JOMAITHUE 3a/IaHus, B YaCTHOCTH — HECTaHJapTHBIE,
rJie Hy>)KHO CaMUM HaWTH CIOCO0 pellIeHMs 3a/1auu U 1oao0paTh JaHHBIE U3 CIIpa-
BOYHUKOB WK n3 MHTEpHETA.

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

OCOOEHHOCTBIO TIPETOIaBaHusl JAaHHOW JUCITUIUIMHBI SIBJISETCS HEOO0XOH-
MOCTh Ha ayJAUTOPHBIX 3aHATHUSAX MMOKA3BIBATh CTY/ICHTAM CBSI3b (DU3NYECKUX 3aKOHOB
C IpoLeccaMH B PAaCTEHUH, NMPOJYKIMHU PACTEHHEBOACTBA M OKPYKAIOLIEH cpele
(BO311yX€, BOJIE U MOYBE) U MPUHIMIIAMU JACHCTBHUS COBPEMEHHOW TEXHOJIOTHMYECKOM
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U UCCJEe0BaTeNbCKON anmapatypbl. Hanpumep, cHayana oObsACHAEM OCMOTUYECKHMA
s dexT, a 3aTeM NEPEeXOAUM K €ro POJIu B MUTAHUHU PACTEHUU.

Haubonee TmarensHOro paccMOTpeHHUsI TpeOYIOT BOMPOCHI, Kacaromuecs Gu-
3MYECKUX SIBJICHUI B PACTEHUSX U MOYBE: TEIJIONPOBOAHOCTD, nuddy3us, ocMoc, Ka-
NUWUISpHBIE sABJIeHUs, ¢doToOMonorndyeckue peakuuu. Ocoboe BHUMaHUE CIETyeT
yAEIUTh METOJy MEUEHBIX aTOMOB B pacTeHneBojicTBe. Heo6xoaumMo moauepkuBaTh,
YTO B arpOHOMHUYECKOMN MPAKTUKE JIFOOOW CIIEIMAIMCT BCTPETUTCS €CJIA HE CO BCEMH,
TO C OOJIBIIMHCTBOM U3 3TUX BOIPOCOB.

B wactu camocToATenbHONW paboThl CTYAEHTOB IEIECOO0PAa3HO ONTUMAIBHO
noaoupaTh 00bEM U YPOBEHb CIOKHOCTH JOMAIITHUX 33JIaHUN, KOHTPOJIBHBIX paboT
Y TECTOB U TIIATEIbHO aHAIM3UPOBATh PE3YIbTATHI UX BHITOJIHECHUS.

JIns monziepkaHusi UHTEpeca K AUCIUIIMHE MOXHO MPEIOCTaBUThH CTYy/I€HTaM
BO3MOXKHOCTh paboTaTh C 00yYaroMMH MporpaMMaMiy U3 1. 9 Bo BHeyueOHOe Bpe-
Msi, HalpuMep, B KOMIIBIOTEPHOM KJIacCe€ WJIM Ha KOMIIbIOTEpax Kadeaphl, a Takxke
MPOBOJAUTH €KEHENIETbHbIC WHIUBUAYAIbHBIE KOHCYJIbTALlMM C OTCTAIOIIMMHU U Ta-
JAHTJIUBBIMH CTYJICHTAMMU.

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

IIporpammy paspat6orau: VMBanos 1.B., x.-M.H., 1o11eHT
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