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AHHOTALIUA

paboueit mporpammbl yaeOHo# quctummabl 51.0.09 «Duznkay
U1 IOATOTOBKU OakanaBpa mo HampasieHuto 35.03.04 «ArpoHomusiy,
HaNpaBJIEHHOCTb: «ArpoOu3HecY, «3aluTa pacTeHU U (PUTOCAHUTAPHBIN KOH-
TPOIb»

Hean ocBoenust TUCHUNIMHBI «DU3HMKaA» TIPU MOJATOTOBKE arpOHOMOB COCTO-
UT B (POPMUPOBAHUM NPE/ICTABICHUN, TOHATUH, 3HaHUI O (QyHIAMEHTAIbHBIX 3aKO-
HaX COBPEMEHHOU (pU3MKHU, HABBIKOB MPUMEHEHUs B TPO(PECCHOHANLHOM IesTeIbHO-
CTH (PU3NYECKUX METOJI0B U3MEPEHUI U uccienoBannii. CTyIeHTHI TOJDKHBI 03HAKO-
MUTBCS C OCHOBHBIMU (DM3UYECKUMU SBJICHUSMH B TIPUPOJC U UX BIUSHHEM Ha pac-
TEHUs, ¢ GU3NICCKUMHU TPOIECCAMU, MPOTEKAIOIIUMH B PACTCHUSX, TPOIYKITUU pac-
TEHUEBOJICTBA U OKpYXKaIolIeil cpene (Bo3ayxe, BOJE U MOYBE), a Takke ¢ (uszuue-
CKMMU TPUHIUIIAMHU paOOThl TEXHOJOTHUUECKOTO U UCCIEA0BATEILCKOTO 000py/10Ba-
HUSI, UCTIOJIb3YEMOTO B arpOHOMUYECKON MPAKTHKE.

MecTO IMCHUIVIMHBI B Y4e0HOM ILIaHe: TUCHUIUINHA «DU3HKa» OTHOCUTCS
K 00s13aTeNIbHOM YacTH mporpaMMbl 00ydeHus: o HampasiieHuto 35.03.04 «ArpoHo-
MU U IPOBOAUTCA B 1-M cemecTpe.

TpeOoBanus K pe3yJibTaTaM OCBOCHMS IMCHUILIMHBI. B pe3ynbrare uzyue-
HUS JUCIUIUIMHBI Y CTYACHTOB (POPMUPYIOTCA CIACAYIONINE KOMITETCHIIUH:

VYK-1 — criocobeH ocyliecTBIsATh MOUCK, KPUTHUYECKUN aHalu3 U CUHTE3 MH(pOpMa-
WU, IPUMEHATh CUCTEMHBIN MOJIXO/ Il PEUICHUS MOCTABICHHBIX 3a/1a4:

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

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

— OIIK-1.1 — neMOHCTpUpYeT 3HAHHE OCHOBHBIX 3aKOHOB MaTE€MaTUYECKUX,
€CTECTBEHHOHAYYHBIX U 00mIenpodheCcCUOHANBHBIX TUCHIUIUINH, HEOOXOAUMBIX ISt
pEIIeHHs THUIOBBIX 3a71a4 B 00JIaCTH arpOHOMUM;

— OIIK-1.2 — ucnonp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MAaTEMaTUYECKUX U €CTe-
CTBEHHBIX HayK JIJIsl PEUICHUS CTaHAAPTHBIX 33/1a4 B arpPOHOMUMU.

Kparkoe comepkanue AMCUMIUVIMHBI. J(ucuumniunHa «@PU3UKA» CONECPKHUT
CIEAYIOIINE pa3deibl: MEXaHHWKa, TEPMOJMHAMHUKA, SJIEKTPOJWHAMHKA, ONTHUKA U
KBaHTOBas (pu3uka. B paboueil mporpaMme mpeiCTaBICHbI TEMbl KaXKJIOTO pasjena,
YKa3aHbl CBSI3U C APYTUMHU JUCIUTIIIMHAMHU, BUBI 3aHITUH, TEMAaTUKA JaOOPaTOPHOTO
MpPaKTUKyMa U MPAKTUYECKUX 3aHATHH, yueOHO-MeToau4decKkoe, UHPOPMAIMOHHOE U
MaTepUaIbHO-TEXHUYECKOe OOecreueHrne, METOIMUYECKUE PEKOMEH IAlNK 110 OpraHu-
3aIlUU U3YUYEHUs TUCITUTIIIUHBI.

O01asi TPYA0EMKOCTH JUCHUILIMHBI: 3 3aueTHbIe equHuibl (108 yacos).

IIpomeKyTOYHBIA KOHTPOJIb: 3a4eT.



1. lleans ocBOEHNSI AUCHUILIHHBI

Lenp ocBoeHus AUCHUIUIMHBL «DU3uKa» pHU MOATOTOBKE arpOHOMOB COCTOUT
B (pOPMUPOBAHUU TPECTABICHUMN, TOHATHH, 3HAHUM O (yHIAMEHTAIBHBIX 3aKOHAX
COBpPEMEHHOW (DU3UKU, HABBHIKOB MPUMEHEHUSI B MPOQPECCUOHANBHON NESITeIbHOCTU
bu3MUecKuX METOJIOB M3MepeHuil u uccieaoBaHuil. CTyAEHTHI JTOJDKHBI O3HAKO-
MUTBCS C OCHOBHBIMHU (DM3UYECKUMU SIBJICHUSAMH B MIPUPOJIE U UX BIMSHUEM Ha pac-
TEHUS, ¢ PU3NIECKIUMH MIPOIIECCaMH, TPOTEKAIOIIUMH B paCTEHUSX, MPOIYKIIUU pac-
TEHUEBOJICTBA U OKpYXalolleil cpene (Bo3ayxe, BOJAE U MOYBE), a Takxke ¢ puznye-
CKMMH MPUHIUIAMHU pabO0Thl TEXHOJIOTHUECKOTO M UCCIEI0BATENbCKOr0 000pya0Ba-
HUS1, UCIIOJIB3yEMOTr'0 B arpPOHOMHUYECKON MTPAKTHUKE.

2. MecTo TMCUMILUIMHBI B YUeOHOM Ipoliecce

JucuuminHa «@u3nka» BKIIOUEHA B EPEUCHB 0053aTEIbHON YacTHU y4eOHOTO
miaHa. JucuunnumHa «®uszukay peaauzyeTrcs B COOTBETCTBHM C TPEOOBAHUSMHU
®I'OC, OIIOIT BO u Yue6Horo miana o Hanpasienuio 35.03.04 « ArpoHOMUSY.

[IpeamecTByOmUMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
nucruruinHa «Dusnka» SBISIOTCS MIKOJIbHBIE KypChl (DU3UKU U MATEMATHKH, a TAKKe
Kypc MatemMaTuku B By3e. [loaTomy it u3yueHuss PU3MKU CTYIEHT JODKEH TBEPJIO
3HaTh OCHOBBI 3TUX JIUCIMIUIMH.

Kypc ¢usuku siBnsieTcss OCHOBOIOIATAIOIMIUM JIJIST U3YUYECHHS CICTYIOIINX JUC-
UUIUTAH: (PU3U0I0TUSI U OMOXUMHSI PACTEHUM, arpoOMETEeOPOJIOTHS, TOYBOBEICHUE C
OCHOBaMHU Teorpaduu MOYB, MEXaHMU3AllUsS PACTEHUEBOJICTBA, XpaHEHUE W Tepepa-
00TKa MPOIYKIMU PAaCTEHHUEBOJCTBA, CEIbCKOXO3SIMCTBEHHAs! PAUOJIOTHS, CEIbCKO-
X035CTBEHHAS KOJIOTHSI, 0€30MaCHOCTD )KU3HEIEATETbHOCTH.

OcoOEHHOCTHIO JUCHUIUIUHBI SBIISETCS €€ 0a30BbIM XapakTep Jjsl OONBIIMHCT-
Ba MPEIMETOB NMPOoPeCcCHOHANBHOTO IUKIIA. DTO OOYCIOBIEHO TeM, 4TO (hyHAaMEH-
TaJibHbIe (PM3UYECKUE 3aKOHBI JIEKAT B OCHOBE OOJIBIIIMHCTBA MPOIIECCOB B PACTCHUU
U OKpY>Karollel cpene (Bo3yxe, BOJE U MOYBE), a TAKKE B OCHOBE JEHCTBUS COBpe-
MEHHOM TEXHOJIOTUYECKOM M MCCIIEIOBATENbCKOM anmaparypbl. [loatomy 3HaHus,
MOJIYYCHHBIC TIPH U3YYEHUU AUCHUILUIMHBI «Du3ukay, naigee OyIayT UCIOIb30BaHBI,
MPEXJie BCEero, B MpodeCcCHOHANBHON JeATETbHOCTH.

Pabouast mporpamma aucUIUIMHbL « DU3KKay I HHBAIHUIOB U JIWI] C OTPaHU-
YEeHHBIMH BO3MOJKHOCTSIMU 37I0pPOBbS pa3pabaThiBaeTCs WHIUBUIYAIBHO C YYETOM
O0COOCHHOCTEH TCUXO(U3UYECKOTO Pa3BUTHSA, WHIAUBUIYATbHBIX BO3MOXXHOCTEH H
COCTOSIHUA 3/I0POBBS TAKUX O0YHAIOITUXCS.

3. [lepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 IMCHMILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeILHOM
NPOrpaMMslI

N3yyenne nmaHHOW ydueOHOW AMCIMIUIMHBI HAlpaBlieHO Ha (HOPMHUPOBAHHE Y
00y4Yarommxcsi KOMIIETCHITUH, TPeACTaBIECHHbBIX B Ta0uIe 1.



TpeGoBanus Kk pe3yabTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

3a1a49u MpoQecCHOHATBHON
JESITEIIbHOCTH Ha OCHOBE 3Ha-
HUM OCHOBHBIX 3aKOHOB MaTe-
MaTHUYECKHUX U €CTECTBEHHBIX
HayK C IPUMEHEHUEM HH(Op-
MaIMOHHO-
KOMMYHHKAITHOHHBIX TEXHO-
JIOTUHI

pHUpyeT 3HaHHE OC-
HOBHBIX 3aKOHOB Ma-
TEMAaTHYECKHX, €CTE-
CTBEHHOHAYYHBIX U
obmenpodeccuo-
HaJbHBIX JUCIUTIINH,
HEOOXOIUMBIX JUISI
pEIICHHSI TUIIOBBIX
3a/1a4 B 00J1aCTH ar-
POHOMHUU

SABNCHNSA, (PyHIaMEHTaIb-
HbIC TOHATHSA, 3aKOHBI U
TEOPHH COBPEMEHHOH (u-
3UKU

(u3HUECKUX  TIPOIECCOB,
IPOMCXOJSIINX B IOYBE,
pacTeHuu U NPOAYKIUH

No Kon Gl a5 O B pe3ynbpraTe n3yueHus yueOHON NUCHUTUIMHBI 00YYaIOIUeCs TOJKHBI:
i | COMEe KOMITETCHIINH (UK €€ YaCTH) TEHLIHUH 3HaTh yMETh BJIaJIETh
TEHIIUU

1. |VK-1 Crocoben ocymecTBisaTh mo- | YK-1.3 — aprymeHTH- |COBpPEMEHHYI0  KAapTHUHY |TPAaMOTHO W apryMEHTH- |METOJAAMH aHalu3a W
UCK, KpUTHUECKUI aHAIU3 U poBaHHO GOpMUPYET |MHpa Ha OCHOBE €CTECT-|pOBaHO H3jaraTh CBOM |0000meHuss uHbopma-
cUHTe3 UHPOpMAIUH, IPUME- | COOCTBEHHBIE CYK/Ie- |BEHHOHAYYHBIX 3HAHHM MBICJIM, CTaBUTh LEJIb H|LHUHU, METOJaMU HaOII0-
HSTh CUCTEMHBIN MOJXOMA JUIsl | HUSI U OLICHKH C HC- BbIOUpaTh MyTH €€ JO0C-|JICHHUS U IKCIEPUMEHTA
pelieHus MOCTaBJICHHBIX 3a/1a4 | TI0JIb30BAaHUEM CHUC- THXKEHUS

TEMHOT0 MOAX0/1a
2. |OIIK-1 |CmocobeH pemars THIOBBIE OIIK-1.1 — nemoHCT- |OCHOBHBIE  (DUBUYECKHUE | OMPEILISITh CYIIIHOCTb | HABBIKAMH M CIIOJIb30Ba-

HUS OCHOBHBIX (hU3NYE-
CKUX 3aKOHOB B arpOHO-
MHYECKOU ITPAKTHKE

OIIK-1.2 — ucnomnn3y-
€T 3HaHUS OCHOBHBIX
3aKOHOB MaTeMaTH4e-
CKUX U €CTECTBEHHBIX
HAYK JUISI PEeIICHUS
CTaHJApTHBIX 3a/1a4 B
arpoOHOMHH

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

TJIAHUPOBATh U CTABUTH
AKCIIEPUMEHTBI, IIPOBOJIUTH
WM3MEPEHHUS U OLICHUBATh MX
pE3YBbTATHIL, JA€aTh BBIBO-
IBI

HaBbIKaMU pabOThI HA
nabopaTopHOM 000pYy-
JOBaHUH




4. CTpyKTypa M coepKaHue U CHUTLTUHbI

4.1 PacnipeneJieHre TPYA0EMKOCTH IMCHUIJIMHBI 0 BUAaM padoT Mo ceMecTpam

OO6mast TpyI0éMKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad. ef. (108 wacor), ux pacmpe-
JICJICHHE 10 BUaM padoT U 0 CeMeCTpaM MpeCTaBICHO B TabuIe 2.

OYHAS ®OPMA OBYYEHUAA

TaOmuma 2a
PacnpenesieHue Tpya10EéMKOCTH TUCUUILIMHBI 10 BHAaM padoT Mo ceMecTpam
TpynoémkocTb
Bup yueOHoii padoTbl B 1.4. mo cemecTpam
yac. 1
O0mas TpyI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IJIaHy 108 108
1. KourakTHas padora: %4 94
AynuTopHasi paéora 54 54
8 Mom uucie:
aexyuu (J1) 18 18
npaxmuyeckue 3ansimust (113) 36 36
2. CamocrosiTeabHas padora (CPC) 54 94
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuoOHH020 Mamepuala u ma- 54 54
mepuana y4eOHUKo8 u y4eOHvlX Nocooutll, N0020MosKa K 1a0o-
PAMOPHBIM U NPAKIMUYECKUM 3AHAMUAM, KOJIOKSUYMAM U m.0.)
Bu mpoMexXyTOYHOTO KOHTPOJIS: 3a4yer
3A0OYHASA ®OPMA OBYUYEHUS
Tabnuua 26
PacnpenesieHue Tpy10éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT MO ceMecTpam
TpynoémkocTn
Bup yueOHoii padoThl yac B 1.4. mo cemecTpam
) 1
OO0mast Tpy10éMKOCTh TUCIUILIMHBI IO 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.0.)
Iloocomoska k 3auemy (KOHMPO.b) 4 4
By npoMexyTOYHOTO KOHTPOJISL: 3ayer




4.2 Coaep:xanue TUCHUIINHBI

OYHAS ®OPMA OBYYEHMUSA

Tabmuma 3a
TemaTnuyeckunii NUIaH y4eOHOM AU CIUTIIAHBI
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 usnka 12 2 4 6
HToro mo gUCHHUILINHE 108 18 36 54

Pa3zgea 1. Mexanuka

Tema 1. OcHOBBI KHHEMATHKH U TMHAMUKH
OCHOBHBIC XapaKTEPUCTUKU JBHKEHHUS. 3aKOHbI HbloTOHA. 3aKOH COXpaHEHHUS MM-
nynbca. Pabora m MomHOCTh. 3aK0H coxpaHeHus sHeprud. OCHOBHOE YpaBHEHHUE
JTUHAMUKW BPAIATEILHOTO JIBUKEHHS TBEPJIOrO Tejia. 3aKOH COXPAHEHUS MOMEHTA
MMITYJIbCA. DHEPIus Bpallalomierocs Tena.

Tema 2. Mexanudeckue koje0anusi. OCHOBBI THAPOAUHAMMUKHI
["apmoHnyeckue KoJIeOaHUSI U UX XAPAKTEPUCTUKHU. 3aTyXalOIIHE U BBIHYXKICHHBIC
KoJieOaHusl, pe3oHaHCc. MexaHnnueckue BOIHbI. Du3nueckue XxapakTepuCTUKU 3BYKO-
BbIX BOJIH. CTallMOHApHOE JBIKEHUE UACATBHOM KUIKOCTH, ypaBHEeHHE bepHyIuu.

Pazpgea 2. TepMoaunamMmuka
Tema 3. IlepBoe u BTOpOE HAYa/1a TEPMOAUHAMUKH. JHTPOIHUS
VYpaBHEHUE COCTOSTHUSI MJICAJBHOTO raza. OJKCHEPHUMEHTAIbHbIE Ta30Bbl€ 3aKOHBI.
[lepBoe Hayano TEPMOJMHAMUKH, TEIJIOEMKOCTh. BTOpoe Hayano TepMOAMHAMUKH,
SHTPOMHUSL.
Tema 4. SIBnenusi nepenoca. ®@a3zoBbie npesBpamenusi. [loBepxHocTHOE
HaTsKeHHe )kuakocreit. Ocmoc
TermnonpoBoaHocTs W KoHBeknud. Jduddysus. dazoBbie npeparmieHus. Da3zoBbie
MIPEBPAICHUS B )KUBBIX OpraHu3mMax u ouorexHosoruu. [{IoBepXHOCTHOE HATSKEHHE
*Kuakoctel. OCMOC U OCMOTHYECKOE JTaBJIICHUE. 3HAYEHHE OCMOcCa ISl )KUBBIX Opra-
HU3MOB.

Pa3zgea 3. DiekTpoauHaMHuKa

Tema 5. IlocTOAHHBIN JIEKTPUYECKHH TOK
3akoH Oma, 3akoH Jlxoyns — JleHna. DnekTpoaBuxkyias cuiia, mpasuiia Kupxroda.
DJIEKTPUYECKHI TOK B pa3JIMUHbBIX Cpeax.

Tema 6. DuexkrpomaranTHast MHAYKUMA. [lepemMeHHbI TOK
DJIEKTpOMAarHuTHAasI MHAYKIUA. FIcTOUHMKY TepeMeHHOoro Toka. 3akon Oma s 1enu
IIEPEMEHHOTO TOKA

Pa3zngean 4. OnTtuka
Tema 7. I'eomerpuueckasi ontuka. ®oromerpus



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

Tema 8. BosiHoBasi onTuka. TerioBoe usjyuenue
@u3nyuecKue SBJICHUS, CBSI3aHHBIE C BOJIHOBBIMU CBOMCTBaMU CBETa. TemIoBOe U3My-
yeHue. YbTpaduosieToBOE U3TyUeHue.

Pazngea 5. KBantoBas pusuka
Tema 9. KBanToBasi ontuka, poroomosiornsi. KBanropass mojesab aroma.
Mogaeab siipa, sijiepHble peaKIUi, PAJAUOAKTUBHOCTH
KBants! cBeta, potorddekr. Jlazepsl u Ux MpuUMEHEHHE B OMOIOTHH. DJIEMEHTHI (o-
tobuosioruu. KBantoBas Mojens atoma. Mojiens siipa, siepHbIe peakinu, paguoak-
TUBHOCThH. METOI MEUEHBLIX aTOMOB B CEJIbCKOM XO03SICTBE.

3AOYHASA ®OPMA OBYUYEHUA
Taomuma 30

TemaTn4yeckuii NUIaH y4eOHOM M CIUTIIMHBI

HaunmeHnoBaHMe pa3je/ioB U TeM Beero KonTakTHas padora | BHeaynuropH
AUCHUILINH (YKPYTHEHHO) JI 113 as1 padora CP
Paznen 1 «MexaHnuka» 24 2 - 22
Paznen 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 JeKUMA/ NPAKTHYECKUX 3AaHATHH 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- YK-1.3 orpoc 2
HOBBI KHHE- THUKH U JUHAMUKHA OIlK-1.1
MaTHKH 1 OIIK-1.2
JTUHAMUKH IT3 Ne 1. OcHOBHBIE XapaKTepH- YK-1.3 IIpoBEpKa 11/3, 2
CTUKU JBHKEHUSA. 3aKOHbI Hbro- OIlK-1.1 onpoc
ToHa. PaboTa u MomHOCTh. 3a- OIlK-1.2
KOHBI COXpaHCHHSI HMITYJIbCA U
sHeprur. OCHOBHOE YpaBHEHUE
JTUHAMHUKHU BPaIIaTeIIbHOTO
JIBUKEHHS TBEPOTO Tena. 3a-
KOH COXPaHEHHUS MOMCHTA UM-
MyJabca. DHEPrusl BPaIaoero-




Ne Haspanue Ne u HazBanme Jexknmii/ ®opmupyembie Bux Koa-Bo
n/n pasieia, Te- NPAKTHYEeCKUX 3aHATHH KOMIIeTeHIIUH KOHTPOIBLHOTO |-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
xaHu4eckue | kosiebanus. OCHOBBI TUAPOIH- OIIK-1.1
KOJIeOaHusl. HAMUKHU OIlK-1.2
OcHOBBI I13 Ne 3. dusnueckuii 1 Mate- YK-1.3 MpoOBEpKa 11/3, 2
THAPOAMHA- | MATUYECKUM MAITHUKU. ['apMo- OIlIK-1.1 o1poc
MUKH HUYECKHe KoJieOaHus U uX Xa- OIlK-1.2
PaKTEPUCTUKH. 3aTyXaloII1e U
BBIHYX/ICHHbIE KOJIeOaHus, pe-
30HaHC. CTalMOHapHOE ABMKE-
HUE UIeaTbHON KHUAKOCTH,
ypaBHeHue bepHyim
I13 Ne 4. Onpenenenue nepuoaa VK-1.3 3a1uUTa 2
Kosie0aHui (PU3NIECKOTO 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- | Jlexkums 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
moauHaMuKkH. | I13 Ne 5. YpaBHenue cocTostHUs YK-1.3 poBepKa 1/3, 2
OHTponus UJI€aNbHOrO ra3a. JKCIepUMEH- OIlK-1.1 ompoc
TaJIbHBIE ra30BbIC 3aKOHBI. [1ep- OIlK-1.2
BOE HaYaJI0 TEPMOJIUHAMUKH, Te-
MJI0EMKOCTh. BTOpoe Havano
TEPMOJMHAMUKH, SHTPOIIHUS
[13 Ne 6. Onpenenenue Koaude- VYK-1.3 3aImTa 2
CTBa TEIIOTHI, IOJIy4EHHOT O OIlK-1.1
BEIIECTBOM OIlK-1.2
Tema 4. AB- | Jlexus Ne 4. SIBnenus nepeHo- YK-1.3 onpoc 2
neHus nepe- | ca. ®aszosble npespaiieHus. 11o- OIlK-1.1
Hoca. ®a3o- | BEpXHOCTHOE HATSHKCHHE JKU/I- OIlK-1.2
BbIE MpeBpa- | KocTteil. OcMoc
mienus. [To- | TI3 Ne 7. TermonpoBOJHOCTb. YK-1.3 IpoBepKa 1/3, 2
BepxHOCTHOE | [uddy3usa. da3oBrie npeBpa- OIIK-1.1 orpoc
HaTsDKCHUE nieHus. [loBepxHocTHOE HATH- OIlK-1.2
XKHUJIKOCTEH. | )KeHue )xuakoctei. Ocmoc u
Ocmoc OCMOTHYECKOE J1aBlieHue. 3Ha-
YeHHE 0CMOCa /IS )KUBBIX Opra-
HU3MOB
I13 Ne 8. Onenka TemnaoBoro no- YK-1.3 3almTa 2
TOKa 4Yepe3 OKHA B ayIUTOPUH OIIK-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 KOHTPOIBLHOTO |-y o
MBI MeponpHsITHS
Tema 5. [To- | JIexkmus Ne 5. [TocrosHHEbIH VK-1.3 ompoc 2
CTOSIHHBIN EKTPUYECKUHN TOK OIlIK-1.1
3JIEKTpUYe- OIIK-1.2
CKH TOK I13 Ne 9. 3akon Oma. 3akon da- YK-1.3 poBepKa 1/3, 2
panes sl AJEKTpou3a. 3aKoH OIIK-1.1 onpoc
Hxoyns — Jlenua. Pacuet cTou- OIlK-1.2
MOCTHU U3PACXOJOBAHHOM 3JIEK-
TPOIHEPTUU
I13 Ne 10. U3mepenue D/IC u VK-1.3 3a1uTa 2
BHYTPEHHETO COIPOTUBIICHUS OIIK-1.1
HCTOYHUKA TOKA OIlK-1.2
Tewma 6. Jlexums Ne 6. DaeKTpoMarHuT- YK-1.3 ompoc 2
OnekrpoMar- | Has MHAYKUus. [lepeMeHHbIi OIIK-1.1
HUTHas UH- TOK OIlK-1.2
aykuus. I[le- | 13 Ne 11. 3akon Oma juis nerna YK-1.3 MpOBEpKa 11/3, 2
PEMEHHBIN nepeMeHHoro Toka. Pabora u OIlK-1.1 onpoc
TOK MOIIHOCTb IIEPEMEHHOI0 TOKA OIlK-1.2
I13 Ne 12. DxcniepumeHTalbHas VK-1.3 3a1uTa 2
npoBepka 3akoHa Oma Jij1s 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- | Jlekus Ne 7. ['eomerpuueckas YK-1.3 onpoc 2
Merpudeckas | ontuka. oromerpus OIlIK-1.1
ontuka. @o- OIlK-1.2
TOMETpUS 13 Ne 13. 3akoHBI reoMeTpUYe- YK-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 OI1K-1.2
Tema 8. Bon- | Jleknus Ne 8. BonmHOBast 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- OIIK-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
MHUKPOCKOTIA
5. YK-1.3 TeCTHPOBa- 6
Paszgea S. KanroBasi ¢pusuka OIIK-1.1 HHUE
OIIK-1.2
Tema 9. Jlextus Ne 9. KBanToBas ontu- YK-1.3 ompoc 2
KBanToBas ka. ®orobuonorus. KBanropas OIlK-1.1
ontuka. @o- | moxens aroma. Mojens sapa, OIIK-1.2
TOOUONOTHS. | SA/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 KOHTPOIBLHOTO |-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- s dexT. Jlazepsl u UX npuMe- OIlIK-1.1 orpoc
HBIC pCaK- HeHue B Ouosioruu. @oroduono- OIIK-1.2
ouu, paano- TUYECKUE peakiuu. AnepHbie
AKTUBHOCTB. | peakinu, paAMOAKTUBHOCTD.
Meron me- Metoa MeueHBIX aTOMOB B
ICHBIX aTO- CEJIbLCKOM XO351CTBE
MOB B CCJIb- | TT3 Ne 18. BupryanbHbiii mpax- YK-1.3 3alUTa 2
CKOM XO34H- | pyiym «CIieKTp aToMa BOI0po- 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 JeKkumii/ ®Dopmupyembie Bun Koua-Bo
n/n pasaeia, Te- NMPAKTHYECKUX 3aHATHH KOMIIEeTeHIINH KOHTPOIBLHOTO |\ o
MBI MepONnpHUATHS
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- TUKHU U JUHAMUKU OIIK-1.1
MaTHKHU U OIlK-1.2
JTMHAMHKH
2. YK-1.3 KOHTPOJIb- 2
Pa3nea 2. Tepmoannamuka OIIK-1.1 Has paborta
OIIK-1.2
Tema 3. Tlep- | Jlekmwmst Ne 2. TlepBoe u BTOpOE YK-1.3 orpoc 2
BOE U BTOPOE | Hayaja TEPMOAUHAMMKU. DHTPO- OIIK-1.1
HayaJa Tep- s OIlK-1.2
MOJUHAMUKH.
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 OIlK-1.1 0Ipoc
3NIEKTpHUYE- Hxoynsa — Jlenua. Pacuet ctou- OIlK-1.2
CKHUH TOK MOCTH M3PacX0/10BaHHOM 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 reoMeTpuye- YK-1.3 IpoBEpKa 11/3, 1
METpPUYECKasi | CKOM 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 KOHTPOIBLHOTO |-y o
MBI MeponpHsITHSI
OIIK-1.1 HHe
OIIK-1.2
Tema 9. I13 Ne 3. KBanThI cBeTa, (hoTo- YK-1.3 MPOBEPKa 11/3, 1
KBanroBas a¢dexT. Jlazepsl n UX npuMe- OIlIK-1.1 orpoc
ontuka. ®o- | HeHue B Ouosnoruu. Poroduoo- OIlK-1.2
TOOMOJIOTHSL. | TMYECKHE peakUuu. SnepHele
KBanrtoBas peakuuu, paguoaKTUBHOCTb.
MoJieNb aTo- | MeToJ MeueHbIX aTOMOB B
Ma. Mogenb | CebCKOM X0341CTBE
a1pa, saep-
HBIE peak-
1IUH, paauo-
AKTHUBHOCTb.
Meton me-
YEeHBIX aTo-
MOB B CEJlb-
CKOM XO351H-
CTBE
OYHAS ®OPMA OBYYEHMUA
Tabnuua Sa
Hepequb BOIIPOCOB JJIsI CAMOCTOATEC/IILHOIO N3YYCHUA TUCHUIIIINHBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIAA
Ha3zBanmue pa3ziena, 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. [loBepxHOCTHOE | *karolie cpele W B KUBBIX opraHuzmax. Kamwmwisp-
HaTsDKeHHe xuakocted. Ocmoc 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 nocTosHHOTO TOKa Ha pacTeHUs

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

6. | Tema 6. DiIeKTpoOMarHuTHAs HHAYK- | XapakTep BO3ICHCTBUS MEPEMEHHOTO TOKA Ha JKHBOM
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 0OBEKTaX
(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. KBanroBas ontuka. ®oto- | KopmyckynsapHo-BorHOBON nyanu3Mm. JleiicTBue Ia-
6uonorus. KBanrosas Mmozens aro- 3€pHOr0 M3Iy4yeHHUs Ha opraHu3M. KBaHTOBBIE uncia
Ma. Mogens sizipa, sIepHbIE peak- U uX (usndeckuii cMmbich. PaguanmoHHBIE METOJBI
[[UH, PaIHOAaKTUBHOCTE. MeToa Me- | marupoBanus (YK-1.3, OIIK-1.1, OIIK-1.2)

YEHBIX aTOMOB B CEJIbCKOM XO035HCT-
BE
3AOYHASA ®OPMA OBYYEHUA
Tabmuua 56
Hepeqeﬂb BOIIPOCOB JJIsI CAMOCTOATEC/IIBHOI0 N3YYCHUA TUCHUIIJINHBI
Ne Ilepeyennb paccmaTpuBaeMbIX BOIIPOCOB Il
HazBanmue pasziena, TeMbl

n/n CaMOCTOSITEIbHOI0 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 MaTeMaTHYCCKU MasTHUKH. [ apmo-

OCHOBBI THJIPOJUHAMUKHI HUYECKUE KOoJIeOaHHWsS M MX XapaKTepUCTHUKU. 3ary-
XaloUlMe M BBIHY)KIEHHbIE KoJeOaHus, pPE30HAHC.
CrannoHapHOE€ JBUKECHHME HICAIBHOM KUAKOCTH,
ypasaenue bepuymm (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 JaBJeHHE. 3HaUeHUE 0cMoca
Bble npeBpaieHus. [losepxHoctHoe | mist skuBbix opranusmo (YK-1.3, OIIK-1.1, OIIK-
HaTsDKeHne )Kuakocreit. OcMoc 1.2)

Paszgea 3. duekTpoanHamMuka

5. | Tema 5. IlocTOSHHBIN ANIeKTpUYE- Pacuer 27€KTpUYECKHUX LENEW C IOMOIIBI IMPAaBUII
CKHI TOK Kupxroga. BnusiHre nocTOSHHOrO 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 TMEPEMEHHOI0 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 H3y4YEeHHUST

BO€ U3JIyYEHHUE YECKOE JIEUCTBUE CIIEKTPAIBHBIX JUANa30HOB COJIHEY-
HOTO CcBeTa Ha pacTeHus. Pa3pematomas cnocoOHOCTb
onTu4eckux MnpuoopoB. TemmoBoe wm3nmydeHue (YK-
1.3, OIIK-1.1, OTIK-1.2)

Paszgen 5. KBanroBasi pusuka

9. | Tema 9. KantoBas ontuka. ®oto- | SlnepHble peakiuu, paJauoOaKTUBHOCTh. PamuaruoH-
6uonorusi. KBantoBas Mmozemnb aro- HbIE METO/Ibl 1aTUPOBaHUsA. MeTO MEUEHBIX ATOMOB B
Ma. Moaens siapa, siAepHbIE peak- cenbckoMm xo3stiicte (YK-1.3, OINK-1.1, OIIK-1.2)
WU, PAIMOAKTUBHOCTb. MeToz me-

YEHBIX aTOMOB B CEJIbCKOM XO3SIICT-

BE

5. O0pa3oBaTejibHbIe TEXHOJOTUH
Tabmauia 6
HpnMeHeHne AKTUBHbBIX 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 JUHA- JI PabGota ¢ WHTEpaKTUBHOW MOJECIBIO «CBOOOIHOE
MUKHA magerne» u3 obydaromeit nporpammel 9.1. Curya-
BupTtyaibHblii IpaKTUKYM LIMOHHAs 3a/a4a

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

3. Tema 3. IlepBoe u BTOpoe Hauama Tep- | 113 | CuryarmoHHas 3ajada ¢ WCIIOJIB30BAaHUEM KOMITh-
MOJMHAMUKU. DHTPOTIHS IOTEPU3UPOBAHHBIX CpeNCTB cOopa u 00paboTKH
[IpakTtnueckas pabora «OmnpeneneHue nHPOPMALIUH C IATINKOB TEMIIEPATYPHI
KOJINYECTBA TETUIOTHI, IOJyYEeHHOW Te-

JIOMY»

4. Tema 5. Ilocrostaubiil snexTpuueckuit | 113 | BupTyanbHbIi NpakTUKyM IO pacueTy 3JIeKTphue-
TOK CKuX Lieneld ¢ momouipto npasui Kupxroda uz o0y-
BupTtyaibHblil IPaKTUKYM yaromieit nporpammsl 9.1. CutyannonHas 3a1ada

5. Tema 7. I'eomerpuueckas ontuka. ®@o- | [13 | BupryanpHblif NpPakTUKyM MO TOCTPOCHUSM H30-
TOMETPHS OpakeHMH B TOHKHX JIMH3aX M3 oOydaromeld mpo-
BupTyanbHbli NIpakTUKYM rpammsbl 9.1. CuryanmonHas 3agada

6. Tema 8. BonHoBas onTrka I13 | PaboTa ¢ MHTEPAKTUBHBIMH MOJEISIMHA IO BOJIHO-
BupTtyanbablii ceMuHap BO#l ontuke u3 oOywaromei mporpammel 9.1. O6-

30pHast JUCKYCCHS

7. Tema 9. KBantoBas ontuka. ®otobmo- | JI PaboTta ¢ MHTEpaKTHUBHBIMH MOJIEISAMH <JIa3ep» U
sgorus. KeanroBas moznens atoma. Mo- «aToM BoJIopojia» U3 obydatonield mporpammbl 9.1.
JIeNb siApa, SIAEPHBIC PEaKINU, PAIUOaK- Kpyrasiii cton
TUBHOCTb. METO/ MEUYEHBIX aTOMOB B
CEJIBCKOM XO3SIMCTBE

15




6. Tekymumnii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTAIHUSA MO0
UTOraM OCBOEHUS JUCHUIIIMHBI

6.1. TunoBbIe KOHTPOJIbHBIE 32aJaHUA WM HHbIE MATEPHAJIbI, HE00OX0AMMbIE J1JIs1
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB U (WIH) ONbITA IeATEJIbHOCTH

TunoBoil BapuaHT KOHTPOJIBHOW PabOTHI.

1. Temmneparypa komHatsl 6buta t; = 10 °C. Tlociie TOro Kak rneyb 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, HaxoJsImerocsi B komHare? MossipHasi Macca Bo3ayxa L = 29 1/Moub.

2. Beuepom npu Temnepatype t; = 20 °C oTHOCHTENIbHAS BIAKHOCT Bo3ayxa f = 0,6. Beimaner iau
HOUBKO POCa Ha TPaBe, €CIIM TEMIIEpATypa BOJIM3H IIOBEPXHOCTH MOYBBI IOHU3KTCA J10 1) t, = 15 °C;
2)t,=10°C?

3. UneanbHas TeruioBas MamuHa, paboraromas o nukity KapHo, coBepiaer 3a OJiH UK padoTy
A = 73,5 kJIx. Temneparypa Harpesarens t; = 100 °C, remneparypa xonoauibuuka t; = 0 °C. Haii-
i KI1J] 1ukiia, KOJMYECTBO TEIUIOTHI, MOJIy4aeMOe MAIIMHON OT HarpeBatess U KOJMYEeCTBO TEll-
JIOTBI, OTAABAEMOE XOJIOIUIBHUKY 32 OJHMH UKL

4. B Hacrosiiee BpeMsi MPOMBIIIUICHHBIE OTXO/IbI, KaK IPABHUIIO, 3aKaIbIBAIOT B 3eMJII0. [Ipu 3TOM B
nporecce pasjoXKEeHHUs WHOT/AAa O0pa3ylOTCs SIOBUTHIE Tra3bl, Hampumep, MeTad. ONEeHUTh MOTOK
METaHa B pe3ysibTaTe QU QPy3un 4epe3 MOBEPXHOCTh 3€MIIM, €CIIH MOJIOCTh C Ta30M PacIoJIOKeHa
Ha rnyGure h = 1 M, napruansHoe naienue rasa B Heil P = 10° ITa, a temneparypa T = 300 K. Ko-
¢ unuent quddys3un raza B nouse D, = 0,05 em?/e.

TunoBbIie TECTOBBIC 3alaHUA.

1. Tlpemen paspemieHuss MUKPOCKONA C MCHOJIB30BaHUEM MMMEPCHOHHOW JKUIKOCTH
(yBEenMuMBaETCs, yMEHbBILIACTCSI, HE MEHSIETCS).

2. B pacteHusx NpOUCXOAAT cieAyrome (GoTOOMONOrHYecKre peakiuu: 1) ;
2) ; 3) .

3. HaumeHbliyro OHOJOTHYECKYIO aKTUBHOCTD (MMPAKTHYECKU HE YUACTBYIOT B Iporecce pOTOCHH-
Te3a) UMEIOT JIy4YH BETA.

4. Hau6omnpinyro OHOTOTHYECKYI0 aKTUBHOCTh (MaKCHMalIbHO Y4acTBYIOT B Ipoiiecce (pOToCHHTe-
3a) UIMEIOT JIy4n " I[BETOB.

3anumuTe CTPYKTYpPHBIE YaCTH aTOMa.

DHeprus MOHU3AIMK aToMa BOJ0pO/ia paBHA 3B.

3aKOHBI, BBIMOJHSAIOMINECS B SACPHBIX PEAKITHIX:
Buael painoakTHBHOCTH: .
. Ciczom,lcgl MPOIIEHTOB PAJMOAKTUBHBIX AJIEp OCTAHETCS Yepes3 JBa Mepro/ia nomypacnaaa?
10. C*u C" —9t0

©ooN O

Bormpocsl k ycTHOMY onpocy (T€KYyIIUid KOHTPOJIb).

1. Yro uzyuaer kunematuka? Yrto nzydaer auHamuka? Yto Takoe MarepuanbHas Touka?

2. OzHakombTech ¢ Tabnuueil npuwioxkenus 1 k rinase | u nepeBeauTe pasmMepsl OHOTOTHMYECKUX
00BekToB 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 MTHOBEHHOW CKOPOCTH, a TaK’Ke MTHOBEHHOT'O YCKOPEHHUs
U JIaliTe ONpE/EICHNs ATUX BEJIUYUH.

5. Tpakrop pasronsercs, a 3aTeM TopMo3UT. Kakoii 3HaK ©UMeeT Ipu 3TOM €ro yCKopeHue?

6. Hamumute GopMymsl Ui YIIOBOM CKOPOCTH M YIJIOBOTO YCKOPEHHS M JAWTE ONpPEAeTICHUS
ATUX BEIMYMH. B Kakux eMHULAX OHU U3MepsroTcs? UTo Takoe yacToTa BpalieHus?

7. Kaxkoit puznyeckuii CMbICI HMEIOT HOPMaIbHOE U TAHTEHIIMAIbHOE YCKOpeHue?

16



8. [Ilpu BKIIOYEHUU cemapaTop pa3rOHSETCS, a MPH BBHIKIIFOYCHUH — TOPMO3HUT. Kakoil 3HaK umeer
IpU 3TOM TaHTCHIMAIBHOE YCKOpPEHHE Touek oboja cemnaparopa? Hapucyiite HampaBieHHE 3TOroO
BEKTOpa B 00oux ciayyasx. Kyaa HampaBiieH mpyu 3TOM BEKTOP HOPMAJIBHOTO YCKOPEHUS?

9. Cdopmymupyiite Tpu 3akoHa Hprorona. Kak Ha3piBaeTcsi cuiia, BXOJSIIAS BO BTOPOHM 3aKOH
Hprorona? [IpuBeaure npumepsl Cuil, IEUCTBYIOMMX B npupoiae. Kakoe 3HaueHUEe OHU UMEIOT ISt
JKUBBIX OPIraHU3MOB U TEXHUUYECKUX CPEACTB?

10. CdopmynupyiiTe 3aKOH COXpaHEHUsI UMITyJIbca. B kakux mporieccax OH BBIOTHSAETCS?

11. Hamummre GopMyiisl [uisi MEXaHUYECKON pabOThl U MOIIHOCTH U JIAWTE OIpEeIICHUs ITUX Be-
JUYMH. B Kakux eInHULIaX OHU U3MEPSIOTCS?

12. JIBa oAMHAKOBBIX TPAKTOPA 332 OAMHAKOBOE BpeMs BCIAaXalM pa3Hble YUaCTKU MOJs: oauH — S50
ra, BTopoii — 80 ra. Kakoif u3 HUX pa3BuiI OOJBIIYIO MOIIHOCTb, €CIH CTPYKTYpa MOYBBI HA 000MX
ydacTkax oguHakoBasi? OTBeT 000CHYMTE.

13. JlBa 0AMHAKOBBIX TPAKTOPA OJHOBPEMEHHO BCIaXalld OJJUHAKOBBIC 10 IJIOMIA U YYACTKH TTOJIS.
Kakoii u3 HuxX pa3Bui OOJBIIYI0 MOUTHOCTh, €CIIM MOYBA Ha MEPBOM YyYacTKe MecyaHas, a Ha BTO-
poM raunaucTas? OTBeT 000CHYiIITE.

14. HazoBute BuIbI MexaHu4eckoi sHepruu. Kako ¢gusznueckuit cmpici onn umeror? Chopmynu-
py#TE 3aKOH coxpaHeHus 3Hepruu. Kyna «yxoauT» 4acTb MEXaHMYECKOW YHEPTHH BO BCEX peab-
HBIX Iporeccax?

15. Chopmynupyiite 3aKOH JMHAMUKU BpalaTeIbHOTO ABMKEHUS TBEPAOTO Tella U IaiiTe orpee-
JICHHE BXOSIIUM B HETO (PU3NYECKUM BEIMUHNHAM.

16. Kakoii ¢pu3nueckuii CMbICT UMEET MOMEHT HHEPIIUN?

17. Nwmerotcs aBe LEHTpU(PYTH OJAMHAKOBOM Macchl, HO pa3HOro paamyca. Kakyioo u3 HUX jerde
pPacKkpyTuTh?

18. Uro Ttakoe MOMeHT ummynbca TBepaoro Tena? ChopMynupyiTe 3aKOH COXpaHEHHS MOMEHTa
UMITYJIbCA U IPUBEAUTE IPUMEPBI, 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 KHHETHUYECKYIO SHEPTHIO KaTAIIerocst 0e3 MpocKalib3blBaHUs Koseca?

21. O3HaKOMbBTECH C MPHIIOKEHUEM 2 K 3TOW TJIaBe M CKAXKHUTE, JJIS Yero OaKTepHsiM KT'YTHKH, U
KaK OHU UMM IOJIb3YIOTCS.

Bonpockl k KOJUTOKBUYMY.

1. JlaiiTe onpezneneHue 3€KTPUYECKOTO TOKA.

2. Cdopmynupyiite 3akoH OMa /15 y9acTka 1enu 0e3 HCTOYHHUKA TOKa.

3. HNmeercs nBa alOMUHHUEBBIX NTPOBOJIA: JUJIMHA U JMAMETP MEpBOro B 2 pas3a OoJibllle, 4eM BTOPO-
ro. Y Kakoro mpoBo/ia OOJIBIIE COMPOTUBICHUE U BO CKOJIBKO pa3?

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

5. HNmeercsa nBa HarpeBaTels ¢ pa3HbIMU CONPOTHBIICHUSAMH CIUPAIH. Y KaKoro M3 HUX OoJblie
MOIIIHOCTb?

6. Yro takoe D/IC, kak OHa BO3HUKAET, U KaKyl0 UMEET Pa3MepHOCTh?

7. Codopmynupyiite 3akoH OMa a5 yyacTKa LeNu ¢ UCTOYHMKOM TOKa, a Takke 3akoH Oma Juist
3aMKHYTOU LIETIH.

8. Uem oOycnoieHa Xopomasi IpoBOIUMOCTh MeTayuloB? Kak 3aBUCHT yieIbHOE CONPOTHUBIICHHUE
METAJJIOB OT TEMIIEPATYPHI?

9. OOBsAcCHUTE MEXaHU3M IIPOBOJMMOCTH B MOJIYNPOBOJHMKAX. Kak 3aBUCUT y/elnbHOE CONMPOTUB-
JICHHE MOJIYIIPOBOIHUKOB OT TEMIEPATYpPhI?

10. Yro Takoe mosynpoBoAHUKU N- U P-tunos? [IpuBenure npuMeps! NPUMEHEHUS TOTYIPOBOIHU-
KOBBIX ITPHOOPOB.

11. Kakue pacTBOpBI Ha3bIBAIOT AEKTPOIUTAMH, a Kakue HeannekTponutamu? [Ipuseaure npumepsl.

12. O0BsicHUTE MEXaHU3M MTPOBOJIUMOCTH B AJIEKTpoHTaX. Kak 3aBUCHT y/eIbHOE CONPOTUBIICHUE
AIIEKTPOJIUTOB OT TEMIIEPaTyphl?

13. Tloyemy Boza siBIsieTcst XopommM pactBopurtenem? [IpuBeaure mpumep.

17



14. Yrto Takoe cTeneHb Auccouuanuu 3ekTponauTa? Kakue 31eKTponuThl Ha3bIBalOT CUIIbHBIMU, U
Kakue cnabbiMu?

15. TlpuBenaute mpuMep 3JIEKTpoHM3a U BhIBeAUTe 3akoH PDapanes st 3Toro mporecca. ['ae uc-
I10JIb3YETCS 3TOT 3aKOH?

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

17. Tlonb3ysack npunoxenueM 2 k riase 1, 00bsicHUTEe, Kak BO3HUKAET MOJIHUS, M TTOJyMalTe, Kak
OLICHUTb PACCTOSTHUE JI0 pa3psija.

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 BTOPUYHOW 0OMOTKE MOHMKAIOIIEro TpaHchopmaropa ¢ kKodhdu-
ueHToM Tpanchopmarmu 0,2, eciny Ha IEPBUUHYIO 0OMOTKY NOJaTh IepeMeHHoe Hanpshkenue 220
B? A ecnu nonate nocrositnHoe HanpspkeHue 50 B? Oteer o6ocHyiiTe.

21. Kakoii Oyner yactoTa IEpeMEHHOTO TOKa Ha BTOPUYHONW OOMOTKE, €CIIM 4acToTa TOKa Ha Mep-
BUYHOU oOmoTKe 50 ['n?

22. OnumuTe MPUHLIUN IeHCTBUS TpeX(Pa3HOTro reHepaTopa NEPEMEHHOTO TOKa.

23. C xako# 4acTOTOH BpalaeTcs TypOMHa Ha TEIJI0BOM 3JEKTPOCTAHIUU?

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

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

26. Harmumure 3akon Oma ISl LIeTd TIEPEMEHHOT0 TOKa, COJEPIKaIIeH MOCIe0BaTeIbHO COCIU-
HEHHBIE PE3UCTOP, KOHJEHCATOP U KaTYyIIKY, U HA30BUTE BXOAIINE B HErO (PU3MUECKUE BETUUHUHBI.
27. BeiBenute popmyity Ui CpeqHel MOITHOCTH U pabOTHI IEPEMEHHOTO TOKA.

28. [louemMy MOIIHOCTH ANEKTPOHATPEBATENbHBIX MPUOOPOB, pabOTAIOUINX OT CETH MEPEMEHHOTO
TOKa, PACCUUTHIBAIOT TI0 TEM K€ (POPMYJIaM, 4TO ¥ JIJISl IIOCTOSTHHOTO?

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

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

31. Ionw3ysce Tabnuuen npunoxenus 3 k rnase I, ckaxute, kak pearupyeT OpraHu3M 4eloBeKa
Ha yBEJIMYEHUE CUJTBI TOKA. CpaBHUTE MPU ITOM JCHCTBUE TIEPEMEHHOTO M MIOCTOSTHHOTO TOKA.

32. JIns yHUUYTOXKEHUS BpeAUTENEH 3epHa, HAPpUMeEp, KYIKOB U UX JIMYUHOK UCTIOIB3YIOT BBHICOKO-
YaCTOTHOE DJIEKTPOMarHuTHoe mosie. [Ipu 3TOM XKy4kd ¥ JTUYMHKHA TOTHOAOT, a 3€pHA OCTAIOTCS
KUBbIMH. OOBSICHUTE, TOYEMY TaK MPOUCXOJUT, CUUTAS, UTO YACIbHOE COMPOTUBIICHIE HACEKOMBIX
MEHBIIIE yIeTLHOTO COMPOTUBIICHHUS 3€PHA.

Bomnpocsl k 3auery

OcHOBHBIE XapaKTEPUCTUKH JIBUKEHUS MaTepUaIbHON TOUYKH (00IuMi cirydaid)
[TpsimonuHENHOE ABMXKEHUE U IBUIKEHUE 110 OKPY>KHOCTH

3akonbl HetoToHa. [Ipumepsl cuil, JEMCTBYIOIUX B IPUPOAE. 3AKOH COXPAHEHUS UMITYJIbCa
PaboTa 1 MOITHOCTH. 3aKOH COXpaHEHHUs! SHEPTUU

OcHOBHOE ypaBHEHHE (3aKOH) IMHAMUKH BpAIATEIbHOTO JBUKEHHUS TBEpAOro rena. Teopema
I'toiirenca — llITelinepa

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCAa. DHEPrUs BpaIaloLErocs Tea

["apmoHMnueckue KoneGaHus U UX XapaKTepUCTUKU

3aryxarolye 1 BhIHYXJIeHHbIE KojeOanus. Pezonanc

OcHOBHbBIE ypaBHEHUS TUIPOCTATUKU

10 OcHOBHBIE ypaBHEHUS THAPOAMHAMUKHI

11. YpaBHeHHE COCTOSHUS UACATBHOTO ra3a. JKCIepUMEHTAIbHbIE Ia30BbIe 3aKOHbBI

12. TlepBoe Hauano TEPMOAMHAMUKHU. TeMI0eMKOCTh

13. Bropoe Hauaio TepMOAMHAMUKH. DHTPOITUS

g

©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 JaBJCHUE. 3HaUYEHHUE OCMOCa ISl )KUBBIX OPTaHU3MOB
3akon Oma miig yyactka nenu. Paborta u MontHocTh ToKa. 3akoH [[xoyist — Jlenna
DneKTpoABMKYIas cuiia. 3akoH Oma JIJisl 3aMKHYTOM 1enu

DJIEKTPUYECKUI TOK B METaIaX M MOJIYIPOBOJHUKAX

DJIEKTPUUYECKHI TOK B 3JIEKTPOJIMTAX

DJeKTpoMarHuTHas MHAyKIus. 3akon Papazes. [Ipasuio Jlenna

ITepemennsbiit Tok. 3akoH OMa 1S e NEPEMEHHOTO TOKa

CaeroBsie BOJHBI. [IpuHIIMI pacnipocTpaHEHUs CBETOBBIX BOJIH

3aKOHbI FEOMETPUYECKON ONTUKU

ToHKHE TUH3BI U UX XapaKTEPUCTUKUA. MUKpPOCKOIT

OcHoBHbIE (POTOMETPUUYECKHIE XaPAKTCPUCTUKH

Odu3nyeckue SBJICHHS, CBSI3aHHBIC C BOJHOBBEIMHM CBOWMCTBaMHU cBeTa. Paspemraromias croco0-
HOCTbh MUKpPOCKOIa

TeroBoe n3nydeHue

Binsinue criekTpaibHbIX AUMANa30HOB CBETA HA paCTEHUS

Kopnyckynsphabie cBoiicTBa cBeTa. @OTOOMOIOrMYECKUE PEAKITUN

KBaHTOBast MOAEIb aTOMa

Crpoenue atroMHOrO sijpa. SnepHeie peakiuu. PagnoakTuBHOCTb. MeETOJI MEUEHBIX aTOMOB B
CEJILCKOM XO03SHMCTBE

6.2. Onucanune noka3areje 1 KpUTePUEeB KOHTPOJIS yCII€eBA€MOCTH, ONTUCAHHE

IIKaJI OICHUBaAHUA

KpuTtepun onieHnBaHus pe3yJbTaTOB 00y4eHH s
3auer
Tabmuma 7

Ounenka Kpurtepun onenuBanns

Teopernueckoe U MPAKTUUYECKOE COJIEpKaHUE Kypca OCBOEHO MOJTHOCTBIO,
KOMITETEHIIMN C(POPMUPOBAHBI, BCE MPETyCMOTPEHHBIE IPOrPaMMOil 00Y-
«3a4TEHOY YeHUs yueOHbIE 3a/1aHNs BBIMOJTHEHBI C HE3HAUUTEIbHBIMU 3aMEUaHUSIMHU.
VYMeHus 1 HaBBIKU MPUMEHSIOTCS CTYJIEHTOM JUIsl pEIIEHUS TPAKTUUECKUX
3aa4 ¢ HE3HAYMTEIbHBIMU OLIMOKaMH, UCIPABISIEMBIMH CTYJIEHTOM Ca-
MOCTOSITEJIBHO.

Teopernyeckoe U MPAKTUYECKOE COAEPKAHUE Kypca HE OCBOCHO, KOMIIE-
TEHIIMH He COPMUPOBAHBI, U3 MPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHus
y4eOHBIX 3a/laHuii MO0 BBIMOIHEHO MeHee 60%, MO0 copepKUT rpyonie
OIIMOKY, MPUBOJAIINE K HEBEPHOMY PEIICHHIO; YMEHHSI U HaBBIKU CTY-
JICHT He CMIOCOOCH MPUMEHHUTB JUISI PeLIeHUs] MPAKTHYECKHX 3a/1a4.

«HE3aYTCHO»

7. YueOHO-MeTOAMYECKOEe U MH(OPMAINIHOHHOE o0ecnieyeHne JUCIUTILTUHbI

7.1 OcHoBHas JuTEpPaTypa

1. T'pabosckuit P.U. Kypc puzuku. — C-116.: 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 nekuuii o ¢pusuke. — Kanyra: KO PI'AY-MCXA,
2020. - 116 c.
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4, Weanos U.B. COopnuk 3amau no obmieMy 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 JlonoJIHUTeJIbHASA JINTEpaTypa

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

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

3. SABopckuit b.M., Cene3zneB FO.A. CnpaBouHOoe PyKOBOJCTBO 1O (usuke. — M.:
Hayxka, 1984. — 383 c.

4. Enoxosuu 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 YKa3zaHusd, pECKOMCHAAIIMU U PYIrHe MaTepUuaJibl K 3aHATHAM

1. WBanoB 1.B. PykoBojacTBO K s1abopatopHbiM pabotam 1o ¢usuke. — Kamyra: KO
PI'AY-MCXA, 2009. — 48 c.

2. WBanoB M.B. Metoauueckne ykazaHus MO U3YYEHHUIO AUCHUTUIHHBI «DU3HKa
JUUISL CTYJICHTOB IO HampalieHUtO noArotoBku 35.03.04 «Arponomus». — Kanyra: KO
PI'AY-MCXA, 2017. - 18 c.

3. Onmnetinuk A.U., Pogkuna JI.P., IllaBmorun A.U., IlImakoBa E.D. ®usuka: nmabdo-
paTopHbIi pakTuKyM. — BragusocTtok: M3a-so BI'YOC, 2005. — 100 c.

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS AN CIUILUIMHBI (MOYJIA)

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

9. [lepeyeHb NpOrpaMMHOro odecrevyeHuss 1 UHPOPMANMOHHBIX CIPABOYHBIX
CHCTEM

1. OO6yuaromye KOMIbIOTepHbIE porpaMMbl «OTkphITas pusuka 1.1» u «OTKpbITas
busuka 2.5» s npoBeAeHUS (PU3NYECKOTO MPaKTHKymMa B TPYMIax U CaMOCTOS-
TenbpHON padboThl cTyAeHTOB (© OO0 «Dusukony, r. Jonronpyansiii, 2002, 2003).

2. OOyuaroniasi KoMIbloTepHas nporpamma «OTKpbITas 6uosorust 2.5» AJjid Conpo-
BOXKJICHUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHHA B TPYIIAx M CaMOCTOSITEIHHOM
pabotel cTyaeHToB (© OO0 «Puzukony», r. Jonronpyansiid, 2003).

3. KommnbrorepHasi mporpaMma AJisi IPOBEPKH OCTATOYHBIX 3HAHMM (TECTUPOBAHMS)
ctyneHToB 1o gusuke (© 1.B. Banos, 2011).
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Ta0muma 8
IlepeyeHb MporpaMMHOro odecrevdeHust

HanmeHnoBanue
Ne | pazngena yueo- HaumeHoBanue Tun ABTO Ton
/1| HOM JUCHMII- NPOorpaMmbl 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 «Du3u- 2003
2.5» TEPAKTUBHBIMU MO- | KOH», T. JloJ-
JeIIMU TONPYIHbIN
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
OCyIleCTBJIEHHSI 00pa30BaTEJILHOI0 MpoIecca Mo AUCIUILIHHE

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

HaunMeHoBaHHe clIeNHAJLHBIX I10-
MelIeHNH H MoMeleHuHd 1 caMo- | OCHAIIeHHOCTh CNeNNAJbLHBIX MOMEINeHNii U IMoMelle-

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

nudposoit npudop ITKII-3K ¢ MmeTognyeckum obecrieuenuem (1
mT.); KoMbioTep (1 mIT.); KOMITIEKTHI TAOOPAaTOPHBIX PadOT 1O
Mexanuke (10 mr.) u anextpoanHamuke (10 mT.) ¢ MeToaU4e-
CKUM 00ecrieucHHEM.

11. MeToauueckue PEeKOMEeHIaAlUMA CTYACHTAM 110 OCBOCHHUIO JTUCHUILINHDbI

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

IToaroToBKa K TEKYIIMM MPAKTUYECKUM 3aHATUSAM 3aKIHOYAETCS B U3YYEHUH
JIEKLIMU JJIsl TOJTOTOBKH K OIMPOCY U BBIMOJHEHUs JOMAIIHEro 3ajanus. B cpennem
Ha 3TO Tpedyercs 2-3 yaca B 3aBUCHUMOCTH OT 00bE€Ma U YPOBHS CIOKHOCTH TEMBI.
JInst MOATOTOBKM K KOHTPOJIbHOM paboTe, KOJUIOKBUYMY WIJIM TECTy TpeOyeTrcs B
cpenHem 4 yaca.

OCc00EHHOCTBIO TaHHOM JAMCLMIUIUHBI SBISIETCSA TE€CHAs CBSI3b (PU3MYECKUX 3a-
KOHOB C MPOIECCaMU B PACTEHHM, MPOIYKIMU PACTEHHEBOJCTBA U OKpYKarollen
cpene (Bo3ayxe, BOJE U MOYBE) U MPUHUMUIIAMU JAECUCTBUS COBPEMEHHON TEXHOJIOTHU-
YecKOM M HccienoBaTenbckoi anmapatypsl. [loatomy, pa3dbupas Kaxayoo Temy, He-
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00X0JIMMO, BO-TIEPBBIX, MOHATH (PU3NYECKUE 3aKOHBI WU (HOPMYJBI U, BO-BTOPBIX,
HAyUYUTHCSI UX MCHOJB30BATH JJI OMUCAHUS MPOIECCOB B PACTEHUAX, OKPYKAIOIIEH
Cpelle UM B COBPEMEHHOM CEIbCKOX035HCTBEHHOM 000PY/I0BaHHUU.

Haubonee TmarensHOT0 paccMOTpeHUsI TPeOYIOT BOMPOCHI, Kacaromuecs Gu-
3MUYECKUX SIBJICHUI B PACTEHUSAX U MOYBE: TEIJIONPOBOAHOCTD, AU dy3us, ocMoc, Ka-
NUJUISpHBIE SBIeHUS, (poTodronornyeckue peakunu. OOpaTuTh BHUMAHUE HA METOJ
MEYEHBIX aTOMOB B pacTeHHEBOACTBe. HeoOX0auMO MOMHHTH, YTO B arpoOHOMHYE-
CKOM MpaKTHKE JIO00W CIEHUAINCT BCTPETUTCS €CIIM HE CO BCEMH, TO C OOJBIIMHCT-
BOM U3 3THX BONPOCOB.

Jlnia ysicHeHHsI MaTepHala >KeJIaTelIbHO MOJIb30BaThCsl 00YJarOIIMMH KOMITbIO-
TEPHBIMH IIPOrpaMMaMu 1o (pu3uKe u3 1. 9, KOTophle coepxKaT MOMUMO TEOPETUYE-
CKOM nH(popMaru 60IBIIOE KOJIUYECTBO HHTEPAKTUBHBIX MOJICIICH.

Buabi u gopmbl 0TpadOTKH MPONYIIEHHBIX 3AHATHH

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

[Tpomyck JNEKIMOHHOTO 3aHATHUSI CTYIAEHT OTpabaThIBA€T CaMOCTOSITEILHO U
IPENCTABIICT BEAYIIEMY IIPENOJABATENI0 KOHCIEKT JIEKUMH 10 IMPOIYyLIEHHBIM
3AHATHUSM.

[Ipomyck MpakTUYECKOTO 3aHATHUSL CTYIECHT OTpadaThIBAaeT MOJA PYKOBOACTBOM
BEJIYILETO MPEnoAaBaTes JUCIUILINHBI.

12. MeTOIll/I‘leCKI/Ie PEKOMEHIAIMA NMPpenmoaaBaTeJsM 110 Opranu3anuu Oﬁy‘leHI/lﬂ
o TMCOMIIJIMHE

B kypce «®Puzukay NoOMUMO TPAIUIIMOHHBIX UCIIOIB3YIOTCS Clieyrolne oopa-
30BaTeIbHbIE U MH()OPMALIMOHHBIC TEXHOJIOTHH.

— ConpoBOXK/JICHUE JICKIIUA M MPAKTUUYECKUX 3aHITUNA MHTEPAKTHBHBIMM TeMaTHYe-
CKMMH JICMOHCTPAIMAMHU U3 YKa3aHHOTO B 1. 9 mporpaMMHOro obecnedeHus. Ha-
MpUMeEp, NMPU U3YUYCHUHN 3aKOHA COXPaHEHHUSI MOMEHTa UMITYJIbCa MOKa3blBa€M HH-
TEPAKTUBHYIO MOJEIb «CKaMbsl JKyKOBCKOTOY.

— Ha oaHoM uiau ABYX NPaKTUYECKUX 3aHATHUSIX JIEMOHCTPUPYIOTCS COBPEMEHHBIC
METOJbI cOOpa JaHHBIX C M3MEPUTEIBHBIX TaT4ukoB. Hampumep, mpoBoaum u3-
MEpEHHE TeMIepaTyphl TAIOIIETO JibJa U 00pa30BaBIICHCS BOJIBI C 3alKUCHIO JaH-
HBIX C JaTYMKOB TeMIIEpaTypbl HA KOMIIBIOTEP U OJHOBPEMEHHBIM MOCTPOCHUEM
rpaduka 3aBUCUMOCTH TEMIIEPATYPhl OT BPEMEHHU.

— OO1ue ¥ MHAMBUAYAJIbHBIC JOMAITHUE 3a/IaHUs, B YACTHOCTH — HECTaHJapTHBIE,
r7ie Hy>)KHO CaMUM HaWTH CIOCOO pellIeHUs 3a/1a4u U 1ojo0paTh JaHHBIE U3 CIIpa-
BOYHUKOB WK n3 MHTEpHETA.

— IIpoBepka ocTaTOUHBIX 3HAHUW CTYJACHTOB Ha KOMIIBIOTEpPE C IMOMOIILIO TPO-
rpaMMBbl, YKa3aHHOM B II. 9.

OcoOEHHOCTBIO TPETOJaBaHusl JTAHHOW JUCIMIUIMHBI SBIISICTCS HEOOXOIH-
MOCTh Ha ayJAUTOPHBIX 3aHATHUSAX MOKA3bIBATh CTY/ICHTAM CBSI3bh (DU3NYECKUX 3aKOHOB
C IpolleccaMd B PACTEHUHU, MPOAYKIMHM PACTCHHEBOACTBA U OKPYXKAIOIIECH cpene
(BO31lyX€, BOJIE U MOYBE) U MPUHIUIIAMU JIEHUCTBUSI COBPEMEHHOM TEXHOJOTHYECKOMN
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U UCCJEe0BaTeNbCKON anmapatypbl. Hanpumep, cHayana oObsACHAEM OCMOTUYECKHM
s dexT, a 3aTeM NEPEeX0UM K €ro pOJIu B MUTAHUU PACTEHUU.

Haubounee TimarensHOro paccMOTpeHHUsI TpeOyIOT BOMPOCHI, Kacaromuecs Gu-
3MUYECKUX SIBJICHUI B PACTEHUSAX U MOYBE: TEIVIONMPOBOAHOCTD, TudPy3us, ocMoc, Ka-
NUWUISIpHBIE ABJIeHUs, doToOMonorudeckue peakuuu. Ocoboe BHUMaHUE CIETYyeT
yAEIUTh METOJy MEUEHBIX aTOMOB B pacTeHneBojicTBe. Heo6xoaumMo moauepkuBaTh,
YTO B arPOHOMHUYECKOMN MPAKTUKE JIFOOOW CIIEIMAIMCT BCTPETUTCS €CIIM HE CO BCEMH,
TO C OOJIBIIMHCTBOM U3 3TUX BOMPOCOB.

B uwactu camocToATensHONW pabOThl CTYAEHTOB IEIECOOOPAa3HO ONTHUMAIBHO
noaoupaTh 00bEM U YPOBEHb CIOKHOCTH JOMAIITHUX 33JIaHUN, KOHTPOJIBHBIX padoT
Y TECTOB U TIIATEJIbHO aHAJIM3UPOBATh PE3YJIbTATHI UX BHITIOJIHEHUS.

JIns mopziepkaHusi UHTEpeca K JUCHUIIIMHE MOXHO MPEIOCTaBUTh CTYICHTaM
BO3MOXKHOCTh paboTaTh C 00yYaroIIMMH MPOrpaMMaMiy U3 1. 9 Bo BHeyueOHOe Bpe-
Msi, HalpuMep, B KOMITBIOTEPHOM KJIacCce MJIM Ha KOMIIbIOTEpax Kadeaphl, a Takxke
MPOBOJAUTH €KEHEJIETbHbIC WHIUBUAYAIbHBIE KOHCYJIbTAUA C OTCTAKOIIMMH U Ta-
JAHTJIUBBIMH CTYJICHTAMHU.

CTyaeHTbl, MPOMYCTUBIIINE 3aHATHS, 00s3aHBI UX OTPAOOTaTh BO BHEYPOUHOE
BpEMs Ha €KEHEICIBbHBIX JIOMOJHUTEIbHBIX 3aHATHIX (TEKYIINX KOHCYJIbTAIUSX ).
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