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AHHOTAIUA

paboueit mporpammel yaeOHou qucuuiuinHbl b1.0.09 «Dusnkay»
JUIsl TOATOTOBKM OakasnaBpa 1o Hampasiienuto 35.03.04 ArpoHomus,
HAIPaBJIEHHOCTh: « ATpOOU3HECY, «3aluTa pacTeHui U GUTOCAaHUTAPHBINA KOH-
TPOJIbY

Heab ocBoenus AucuuMIMHbI «DU3KKa» MPU NOATOTOBKE arpOHOMOB COCTO-
UT B (POPMUPOBAHUM TPEICTABICHUMN, MOHATUHN, 3HAHUN O (PyHIAMEHTAIBHBIX 3aKO-
HaX COBPEMEHHOU (hU3MKH, HABBIKOB MPUMEHEHHS B MPO(PECCUOHATILHOMN JIeATEeIbHO-
CTH (PU3UYECKUX METOJ0B U3MEpPEeHUI U uccienoBanuii. CTyAeHTbI T0OJKHBI O3HAKO-
MUTBCSI C OCHOBHBIMH (PU3MUECKUMHU SIBICHUSIMHU B MPUPOJE U UX BIMSIHHUEM Ha pac-
TeHUSs, ¢ PU3NUECKUMH IPOLECCaMH, IPOTEKAIOLUIUMH B PaCTEHUSX, MPOAYKLIUN pac-
TEHUEBOJICTBA U OKpY’Karouleil cpene (Bo3ayxe, BOJE U MOYBE), a Takxke C pusnye-
CKUMU MPUHIUIAMHU pabOThl TEXHOJIOTMUECKOI0 M UCCIIEI0BaTENbCKOT0 000pya0Ba-
HUs1, HCTIOJIB3YEMOTO B arpPOHOMUYECKON IPAKTHUKE.

MecTo AMCUMIUIMHBI B Y4e0OHOM ILIaHe: qucuuiuimHa «Ou3nka» OTHOCHUTCS
K 00s13aTeNIbHOM YacTH mporpamMmbl o0ydeHus o HanpasiaeHuo 35.03.04 Arponomust
Y IIpoBOAMTCS B 1-M cemecTpe.

TpeOoBanus K pe3yJibTaTaM 0CBOCHHMS IMCUUILIMHBI. B pe3ynbprare nsyue-
HUS JUCUUIUIMHBI Y CTYJEHTOB (POPMUPYIOTCS CIEAYIOIINE KOMIIETCHIINN:

VYK-1 — crocoOeH ocyniecTBIsATh MOUCK, KPUTHUECKUI aHalu3 U CUHTE3 MH(pOpMa-
MU, IPUMEHITh CUCTEMHBIN MOJXO0/ JIJIsl PEUIEHUS TOCTABICHHBIX 3a1a4:

— YK-1.3 — apryMmeHTHpOBaHHO (JOPMUPYET COOCTBEHHBIE CYKICHUS U OLICHKU
C UCIIOJIb30BAHUEM CHCTEMHOTO ITOAX0/A;

OIIK-1 — cnocobeH pemiath TUMOBBIE 33/1a4u TPO(PECCHOHATLHON ACSTENHHOCTHA HA
OCHOBE 3HAHWM OCHOBHBIX 3aKOHOB MAaT€MaTH4YECKMX M €CTECTBEHHBIX HAYK C IIPH-
MEHEHHEM MH(POPMaLOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTU:

— OIIK-1.1 — neMOHCTpUPYET 3HAHHE OCHOBHBIX 3aKOHOB MaTEMAaTUUYECKUX,
€CTECTBEHHOHAYYHBIX U 00IIENpOpeCcCUOHANBHBIX JUCLUUIIMH, HEOOXOIUMBIX IS
pelIeHus! TUIMOBBIX 3a/1a4 B 00JIaCTH arpOHOMHUH;

— OIIK-1.2 — ucnonb3yeT 3HaHU OCHOBHBIX 3aKOHOB MaT€MaTUYECKHUX U €CTeE-
CTBEHHBIX HAyK JUISl PEUIEHUS CTAHAAPTHBIX 3a]1a4 B arPOHOMMH.

Kparkoe coaep:kanue aucuMividHbl. J(uciumnuHa «®Du3nka» COIEPKUT
CIEAYIOIIME pa3heibl: MEXaHHKa, TEPMOJAMHAMUKA, 3JIEKTPOJWHAMHUKA, ONTHUKA U
KBaHTOBas (pusuka. B pabouell mporpaMmMme mpeacTaBiIeHbl TEMbI KaXKIOTO pasjena,
yKa3aHbl CBSI3U C IPYTMMHU TUCUUITTMHAMU, BUJIbI 3aHATUM, TEMaTHUKAa J1a0OpPaTOPHOTO
OPaKTUKyMa U MPAKTUUYECKUX 3aHATUH, Y4eOHO-METOANYecKoe, MHPOPMAIIMOHHOE U
MaTepuaIbHO-TEXHUYECKOE 00ecreueHrne, METOIMYECKUEe PEKOMEHAALUU 110 OpraHu-
3al[UU U3YYCHHUS TUCLUIIIINHBI.

OO0mas Tpy10eMKOCTh JUCHMILIUHBI: 3 3aueTHbIe eAuHuUIbI (108 yacos).

IIpoMeKyTOYHBIA KOHTPOJIb: 3a4eT.



1. Ilesib ocBOEHMSI AUCHUIIIHHBI

Ilenp ocBoeHns qucuuIuIMHbl «PU3MKa» IPU MOATOTOBKE arpOHOMOB COCTOUT
B (pOpPMUPOBAHUU MPEJCTABICHUMN, MOHATUH, 3HAHUI O (QyHIAMEHTAIbHBIX 3aKOHAX
COBPEMEHHOM (PU3MKH, HaBBIKOB NMPUMEHEHHs B MPO(ECCUOHATBHOU IeATEIbHOCTH
(bu3HYecCKUX METOJI0OB HM3MepeHuil M uccinegoBaHuil. CTyIeHTHI JOMKHBI O3HAKO-
MUTBCSI C OCHOBHBIMH (PU3MUECKUMHU SIBJICHUSIMU B MIPUPOJAE U UX BIMSIHHUEM Ha pac-
TEHUs, ¢ PU3NUECKUMH IPOLECCAMU, IPOTEKAIOLUIMMH B paCTEHUSX, IPOAYKLIUU pac-
TEHUEBOJICTBA U OKpY’KaloUIeil cpene (Bo3ayxe, BOJE M IOYBE), a TaKXkKe ¢ pusnye-
CKMMH IPUHLHUIIAMHU pabOThl TEXHOJIOTHYECKOIO U HCCIEA0BATEIBCKOTO 000py10Ba-
HUs, UCIIOJIb3YEMOTO B arpOHOMUYECKON ITPAKTUKE.

2. MecTO ITMCHUIUIMHBI B y4e0HOM Mpoiecce

HucuuminHa «®usuka» BKIOYEHA B EPEYEHb 00513aTeIbHON YacTH y4eOHOTO
wia"a. JucuurumHa «®usuka» peanusyercs B COOTBETCTBUM C TpeOOBaHUAMM
®I'OC BO u YyebHoro mnana no HampasiieHuto 35.03.04 «ArpoHOMHSD.

[IpenmecTByOMMMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO OazupyeTcs
mucuuruinHa « Ou3nKka» SBISIOTCS MIKOJIbHBIE KypChl (DU3UKUA U MAaTEMATHUKH, a TAKXKE
Kypc MatemMaTuku B By3e. [losTomy s u3yueHus (pU3MKHU CTYAEHT JIOJKEH TBEPIO
3HATh OCHOBBI 3TUX JUCLMILINH.

Kypc dusuku siBnsieTcss OCHOBOMOJIATAIONINM JIJIsl U3YUYEHUS CIEAYIOIIUX JIHC-
LUTUTMH: QU3MOJIOTUST U OMOXMMHUS PACTEHHI, arpOMETeopOsIorusi, MOYBOBEICHUE C
OCHOBaMH Teorpaduu IMo4B, MEXaHU3allUsg PAaCTEHHUEBOJICTBA, XpaHEHUE U Iepepa-
00TKa MPOIYKIUU PACTEHUEBOJCTBA, CEIbCKOXO3SIIICTBEHHAs PaaUOJIOTHs, CEIbCKO-
XO3SIICTBEHHAs SKOJIOTHsI, 0€30IaCHOCTh )KU3HENEATEIbHOCTH.

OCc00EHHOCTHIO AUCIUILIMHBI ABIISIETCS €€ 0a30BbIi XapakTep Ml OOJbITHHCT-
Ba MPEAMETOB NPO(PECCHOHATBLHOTO IUKIIA. JTO O0YCIOBIEHO TEM, YTO (PyHIaAMEH-
TajabHble (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE OOJIBIIMHCTBA MPOLECCOB B PACTEHUU
U OKpyXarouiei cpeze (Bo3yxe, BOJE U MOYBE), a TAKKE B OCHOBE JIEUCTBHS COBpE-
MEHHON TEXHOJIOTMYECKOM M MCCIIeN0BaTENbCKOM ammnaparypbl. IloaTtomy 3HaHu,
NOJIyYeHHbIE TIPU U3YyYEHUU AUCHUIUIMHBI «Dusuka», namee OyayT MCIOIb30BAHBI,
IPEeXJie BCEro, B MpopheCcCUOHATbHOM eATETbHOCTH.

Pabouast nporpamma qucuuIuinabl « Ou3nkay st MHBAJIUAOB U JIUI C OIPaHU-
YEeHHBIMH BO3MOKHOCTSIMU 37I0pPOBbSI pa3padaTbiBa€TCs] WHIWBHIYAIbHO C YYETOM
0COOEHHOCTEW TCUXO(PHU3NYECKOrO Pa3BUTHUS, WHIWBHUIYATbHBIX BO3MOXKHOCTEH WU
COCTOSIHUSA 3/I0POBbSI TAKUX O0YHAIOITUXCS.

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs MO TMCUHUILIUHE,
COOTHECEHHBIX C MJIAHMPYEMbIMHU pe3yJbTATAMH 0CBOEHHS 00pa30BaTeIbHOM
NporpamMmbl

N3yyenue nanHO#M yueOHOM AMCIUIUIMHBI HANpaBlieHO Ha (opMupoBaHHUE Y
oOyyJaronmxcsi KOMIEeTeHIH, MpeICTaBICHHBIX B Tabmuie 1.



Tpeﬁonamm K pe3yJbTaTaM 0CBOCHHUSA y‘lEﬁHOﬁ ANCIHUIIJINHBI

Tabmuua 1

3a/1a4y npodeccuoHaNbHON
JIeSITeILHOCTH Ha OCHOBE 3Ha-
HUIH OCHOBHBIX 3aKOHOB MaTe-
MATHYCCKHUX U €CCTCCTBCHHBIX
HAayK C IpUMEHEeHHeM UHpop-
MAallMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHO-
JIOTHUH

pHUpYeT 3HaHHE OcC-
HOBHBIX 3aKOHOB Ma-
TEeMaTHYECKHX, eCTe-
CTBCHHOHAYYHBIX H
obmenpodeccro-
HAJIBHBIX TUCIHUILINH,
HEOOXOIMMBIX IS
peIIeHHs TUTIOBBIX
3a7a4 B o0nacTy ar-
pPOHOMHH

SBJICHUA, (PyHIaMEHTalb-
HbI€ TOHSTHS, 3aKOHBI U
TEOPUH COBPEMEHHOH (u-
3UKH

(Gu3nYecKUx IMPOLECCOB,
MPOUCXOJAIINX B TIOYBE,
pacTeHUM U IPOTyKIUH

Ne Kon Comsme e ] oS- B pesynbpraTe nzydenus yueOHON AMCIMIUIMHBI 00yJaronuecs JOJKHBI:
m/m | OMIe KOMITIETEHINH (WK €€ 4acTu) TEHLUN 3HATh yMETh BJIAJIETh
TEHIIUU

I. |VYK-1 Cnocoben ocymiecTBiasaTh mo- | YK-1.3 — aprymMeHTH- |COBpEeMEHHYI0  KapTHHY |TPaMOTHO W apryMEHTH-|METOJaMH aHajdu3a |
UCK, KpUTHUYECKUN aHAIN3 U poBaHHO (GOpMUPYET |MHUpAa HAa OCHOBE E€CTECT-|pOBAaHO U3JaraTh CBOM |0000meHus uHdOpMa-
CUHTE3 MHPOpPMAIUH, IPUME- | COOCTBEHHBIC CYyX/Ie- |BEHHOHAYYHBIX 3HAHHIMA MBICJTH, CTaBUTh 1EJIb H|IWU, METOJAaMU HaOII0-
HSITh CUCTEMHBIH MOAXOA JUIsl | HUS U OLIEHKH C UC- BbIOMpaTh IMyTH €€ J0C-|JE€HUS U IKCIEPUMEHTa
pelIeHus MOCTaBICHHBIX 33/1a4 | MOJIb30BAaHUEM CHUC- THXKEHUS

TEMHOT0 M0X0/1a
2. |OIIK-1 |CmnocobeH pemarb TUIIOBBIE OIIK-1.1 — neMOHCT- |OCHOBHBIE  (PH3HUECKHUE | OTIPENIEIATh CYIIIHOCTb | HABBIKAMHM MCII0JIb30Ba-

HHUsA OCHOBHBIX (1)1/131/1‘16—
CKHX 3aKOHOB B arpOHO-
MUYECKOMH IIPaKTHUKE

OIIK-1.2 — ucnomns3y-
€T 3HaHUSI OCHOBHBIX
3aKOHOB MaTeMaTuye-
CKHX U €CTECTBEHHBIX
HayK JUIs pelIeHus
CTaHJapTHBIX 3a/1a4 B
arpoOHOMHUHU

OCHOBHBIE METO/IbI IPO-
BeIeHUs M 00paboTku (u-
3UYECKUX U3MEPCHUIN

IUTAHUPOBATh U CTaBUTh
SKCIIEPUMEHTBI, IPOBOAUTD
U3MEpPEHUsI ¥ OLICHUBATh UX
PpE3yJIbTaThI, AENaTh BHIBO-
TTbI

HaBbIKaMU pabOThI Ha
nabopaTopHOM 000py-
JIOBAaHUU




4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHbI

4.1 Pacnpenesienne TPyA0EMKOCTH TUCHUIIMHBI 110 BUIaM padoT 1Mo ceMecTpam

OO6mast TpyA0EMKOCTh TUCHMIUIMHBL cocTaBiseT 3 3ad. €. (108 wacoB), ux pacrpe-
JIeJICHUE 110 BHJIaM pabOoT M 10 ceMecTpaM IPEACTaBICHO B TabuIie 2.

OYHASA ®OPMA OBYYEHMUSA

Tabmuua 2a
Pacnpeneneﬂne prI[OéMKOCTI’I JUCHUIIJIMHBI 110 BUJIaM paﬁoT o ceMmecrpam
TpynoémkocTh
Bua y4eoHoii padoThI qac B 1.4. mo cemecTpam
) 1
O01as TpyA0EMKOCTb JUCIUIUIMHBI IO YYCOHOMY TUIaHY 108 108
1. KonrakTHas padora: 54 54
AynutopHasi padora 54 54
8 MOM Huciue:
qnekyuu (J1) 18 18
npaxkmuyeckue 3auamus (113) 36 36
2. CamocTtosiTeabHasi padora (CPC) 54 54
camocmosimenbHoe U3yueHue pazoenos, Camono020mosKa
(npopabomka u nogmoperue 1eKYUOHHO20 Mamepuala u ma- 54 54
mepuana y4eOHUKo8 u yueOHbIX N0COOULl, N0O20MOBKA K 1a00-
PAMOPHLIM U NPAKMUYECKUM 3AHAMUAM, KOIOKEUYMAM U m.0.)
By mpoMeKyTOYHOTO KOHTPOJIS: 3a4er
3AOYHAS ®OPMA OBYYEHUSA
Tabmuma 20
PacnpenesieHue Tpy10éMKOCTH JUCUMILIMHBI 110 BUAAM PadoT MO ceMecTpam
TpyroémkocTh
Bua y4eOHoii padoThI qac B 1.4. mo cemecTpam
) 1
OO0mas Tpy10éMKOCTb TUCHUIUIMHBI 10 Y4eOHOMY IJIaHY 108 108
1. KonTakTHas pabdora: 8 8
AynuTtopHas padora 8 8
8 MOM Huciue:
qexyuu (JI) 2 2
npakxmuyeckue 3ansamus (113) 6 6
2. CamocTosiTeanHasi padora (CPC) 96 96
camocmosimenbHoe U3yueHue pazoenos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuOHH020 Mamepuala u ma- 96 96
mepuana y4eOHUKo8 U yueOHblX nocoOull, N0020MmosKa K 1a0o-
PAMOPHLIM U NPAKMUYECKUM 3AHAMUAM, KOJIOKSUYMam U m.o.)
Iloozomoska k 3auemy (KOHMpO.v) 4 4
By nmpoMeKyTOYHOTO KOHTPOJIS: 3a4er




4.2 Conep:xanme TUCIUATIIAHBI

OYHAS ®OPMA OBYUEHUS
Tabnuma 3a
TemaTnyeckuil UIaH y4eOHOU AU CHUTIHHBI
HaumeHoBaHue pa3/iesioB U TeM KonTakTHasi padbora | BHeaynutopH
.. Bcero

AUCHUILINH (YKPYTTHEHHO) JI 113 as padora CP
Pazgen 1 «MexaHukay 24 4 8 12
Paznen 2 «TepmoanHamMuka» 24 4 8 12
Paznen 3 «QnexTpoarHaMHuKay 24 4 8 12
Pasnen 4 «Ontukay 24 4 8 12
Paznen 5 «KBanroBas pusukay 12 2 4 6
HToro nmo AMCHUIINHE 108 18 36 54

Pazngean 1. Mexanuka

Tema 1. OcHOBBLI KHHEMATHKH U IMHAMHUKH
OCHOBHBIC XapaKTEPUCTUKU JIBHKEHMS. 3aKOHBI HbloTOHA. 3aKOH COXpaHEHHUS HM-
nyinbca. PaboTta u MOIIHOCTb. 3aKOH coxpaHeHusi sHepruu. OCHOBHOE ypaBHEHHUE
JVHAMUKN BPAILATEIBLHOIO JIBUXKEHHUS TBEPJOrO Tejia. 3aKOH COXPAHEHUS MOMEHTA
MMITYJIbCA. DHEPIUsl BpallaroIIerocs Tena.

Tema 2. Mexannuyeckue Kosedanus. OCHOBbI TMAPOINHAMHUKH
["apmonnyeckue koyieOaHUsT U WX XapPaKTEPUCTUKHU. 3aTyXaroIIUe U BBIHYXKICHHBIC
KoJiebaHus, pe3oHaHc. MexaHnudeckue BOHBL. DU3NYECKUE XapaKTEPUCTUKHU 3BYKO-
BbIX BOJIH. CTallMOHApHOE JBM)KEHUE UACATbHON KUAKOCTH, YpaBHEeHUE bepHyin.

Pazngen 2. Tepmoaunamuka
Tema 3. IlepBoe u BTOpOE Ha4Ya/1a TEPMOAMHAMUKH. JHTPONHS
VYpaBHEHHE COCTOSHUS HMACAIBHOIO ras3a. DKCIEPUMEHTAIbHBIE T'a30BbI€ 3aKOHBI.
IlepBoe Hayano TEPMOAMHAMMKH, TEIJIOEMKOCTb. BTOpOE Havyaso TEpMOAMHAMUKH,
DHTPONHUSL.
Tema 4. SIBnenusi mepenoca. ®a3zoBbie npeBpamienusi. IloBepxHocTHoe
HATsKeHue KuaKocreit. OcMoc
TernonpoBogHocTs W KoHBeKUUA. uddysus. dazoBeie npespamienus. da3oBbie
MIPEBpAILCHMS B )KUBBIX OpraHu3Max U OmorexHosoruu. [lIoBepXxHOCTHOE HATsHKEHHUE
xKuakocrel. OcMOC U OCMOTHYECKOE JABJICHHE. 3HAYEHUE OCMOCA JJIsl )KUBBIX Opra-
HU3MOB.

Pazgea 3. DiaekTpoaAMHaAMHUKA

Tema S. IIocTOAHHBIN YJIEKTPHYECKHH TOK
3akon Owma, 3akoH [[xoyns — Jlenna. DnexkrpoaBmxkymias cuia, npasuwia Kupxroda.
DJIEKTPUYECKUN TOK B Pa3JIUYHBIX CpEax.

Tema 6. duexkTpomaruuTHas uHAyKuus. [lepeMeHHbI TOK
DJIeKTpOMarHuTHasi MUHAYKIMA. MICTOYHUKHN epeMeHHOro Toka. 3akoH OMa J1Jis 1enu
MEPEMEHHOr0 TOKa

Pazgean 4. Ontuka
Tema 7. I'eomeTrpuueckasi onTtuka. ®oromerpus



3aKoHbI TeOMeTpuUYecKoil onTuky. ToHKHE TUH3BI, MUKpOCKoT. OCHOBHBIE (POTOMET-
PUYECKHUE XAPAKTEPUCTUKH.

Tema 8. BosinoBas onTuka. TemnoBoe usiryuyenue
du3nyuecKre SABICHUS, CBSI3aHHBIE C BOJIHOBBIMH CBOMCTBaMU CBETa. TeIuIoBOe U3Iy-
yeHue. YbTpaduoieToBOe N3IyUeHHUE.

Paszpgea 5. KBanTtoBasa ¢pusuka
Tema 9. KBanToBasi ontuka, poroomosiorusa. Ksanrosass Mogejb aroma.
Mogaeasn sapa, siepHble peaKkuuu, paAHOAKTHBHOCTH
KBanTtsl cBeta, hotoaddekr. Jlazepbl u ux npuMeHeHne B OMOJIOTHH. DJIEeMEHTHI do-
tobunonoruu. KBanrosast Mozenb aroma. Mojens siapa, siaepHble peakiuu, paauoax-
TUBHOCTb. ME€TOZ1 MEUEHBIX ATOMOB B CEJILCKOM XO3SIMCTBE.

3AOYHASA ®POPMA OBYUEHUS
Tabnuua 30

TemaTu4eckuil IJIaH y4eOHOM TUCHUIIINHBI

HaumeHoBaHue pa3/iesioB U TeM Beero KonTakTHasi pabora | BHeaynuTopH
AUCHHUIINH (YKPYTHEHHO) JI 113 as padora CP
Pazgen 1 «MexaHukay 24 2 - 22
Paznen 2 «TepmoanHnamuka» 22 - 2 20
Paznen 3 «DnexkrpoanmHaMuKa 24 - 2 22
Pasnen 4 «Ontukay 23 - 1 22
Paznen 5 «KBanroBas usukay 15 - 1 14
HWToro mo gucuumnjinHe 108 2 6 100*
*B TOM YHUCJIE TOATOTOBKA K 3a4€Ty (KOHTPOJIb)
4.3 Jlekuuu/mpaKkTU4YecKHe 3aHATHSA
OYHAS ®OPMA OBYUYEHUS
Tabawnia 4a
Conepxanue JieKIUii/ TPAKTHYECKHUX 3aAHATHIA M KOHTPOJIbHbIE MEPONPHUSTHSA
Ne LERERane Ne 1 Ha3BaHue JeKIUH/ Dopmupyembie IEfiy Koua-Bo
n/n pasjena, re- NPAKTHYECKUX 3aHATHH KOMIIETeHIIUHN KOHTPOJIBHOTO | =) op
MBI MEPONPUATHUSA
1. YK-1.3 12
Pasnen 1. Mexannka OIK-1.1 TecTHpoBa-
OIK-1.2 e
Tema 1. Oc- | Jlekius Ne 1. OcHOBBI KMHEMA- YK-1.3 onpoc 2
HOBEI KHHeE- THUKU U JUHAMUKU OIIK-1.1
MaTHKH U OIIK-1.2
JIMHAMHUKHU I13 Ne 1. OcHOBHBIE XapaKTepH- YVK-1.3 poBepKa 1/3, 2
CTUKH JBIKEHUS. 3aKoHbI Hil0- OIIK-1.1 onpoc
ToHa. PaboTa u MoIHOCTE. 3a- OIIK-1.2
KOHBI COXPaHCHHSI UMITYJIbCA U
sHepruu. OCHOBHOE YpaBHEHHUE
JUHAMHUKY BpaIlaTeIbHOTO
JIBIDKEHUSI TBEPJIOTO Teja. 3a-
KOH COXpaHEHHUS MOMEHTa UM-
MyJIbca. DHEPTHs BpallaroIero-




Ne Haspanue Ne u HazBaHMe JieKkIuii/ DopmupyemMble B Koxa-Bo
n/n pasjena, re- NPAKTHYECKUX 3aHATHH KOMIIETeHIIUH KOHTPOJIBHOLO | ) op
MbI MEpPONPUATHSA
csl Tena
I13 Ne 2. 3mepenue ko3 du- YK-1.3 3amuTa 2
LIUEHTA TPEHUS CKOJIbKEHUS OIIK-1.1
OIIK-1.2
Tema 2. Me- | JIekmust Ne 2. MexaHUUeCcKHe VK-1.3 Ompoc 2
xaHuueckue | xkonedanusi. OCHOBBI THJIPOIU- OIIK-1.1
KoJeOaHusl. HaMUKHU OIIK-1.2
OcHoBBI I13 Ne 3. ®usnueckuii u Mate- VYK-1.3 poBepKa 1/3, 2
TUAPOAMHA- | MAaTUYECKHUM MasTHUKU. ["apmo- OIIK-1.1 ornpoc
MHKH HUYECKHUE KOJICOAHUS U X Xa- OIIK-1.2
PAKTEpUCTUKH. 3aTyXalOIINe U
BBIHY KJICHHBIE KOJIeOaHusl, pe-
3oHaHC. CTallMOHapHOE JIBHXKE-
HHUE UJICATLHOM JXKUIKOCTH,
ypaBHeHue bepHym
[13 Ne 4. Onpenenenue nepuoia VK-1.3 3aIuTa 2
KoJIeOaHUN (PU3NUECKOro MasiT- OIIK-1.1
HUKA OIIK-1.2
2. YK-1.3 KOHTPOJIb- 12
Paspnen 2. Tepmoannamuka OIIK-1.1 Hasi paboTa
OIIK-1.2
Tewma 3. [Tep- | Jlexkums Ne 3. [TepBoe u BTOpOE VK-1.3 ompoc 2
BOE M BTOpPOE | Hayaja TEPMOJMHAMUKU. DHTPO- OIIK-1.1
Havaja Tep- Ut OIIK-1.2
moauHaMuKH. | 13 Ne 5. YpaBHenue cocTosiHUs YK-1.3 IpoBepKa 1/3, 2
OHTpOoNUs WJICATTBHOTO Ta3a. DKCIePUMEH- OIIK-1.1 OIpoc
TaJIbHBIE Ta30BbIE 3aKOHEI. 11ep- OIIK-1.2
BOE HAYaj0 TePMOJAUHAMUKH, Te-
IJIOEMKOCTh. Bropoe Havaio
TEPMOJMHAMUKH, SHTPOIHUS
[13 Ne 6. Onpenenenue Koauie- VK-1.3 3aIuTa 2
CTBa TEIJIOTHI, TOJTYYEHHOTO OIIK-1.1
BEILECTBOM OIIK-1.2
Tema 4. SIB- | Jlexuus Ne 4. fIBnenus nepeHo- YK-1.3 onpoc 2
nenus nepe- | ca. @azoBbie npeBpaieHus. [o- OIIK-1.1
Hoca. Pa3zo- BEPXHOCTHOE HATSIKEHUE JKUJI- OIIK-1.2
Bbl€ npeBpa- | Kocteil. OcMoc
menus. [To- | II3 Ne 7. TermnonpoBOJHOCTb. YK-1.3 IpoBepKa J/3, 2
BepxHOCTHOE | [luddysus. da3oBie mpeBpa- OIIK-1.1 orpoc
HATSHKEHUE menus. IlosepxHocTHOE HATH- OIIK-1.2
KUJIKOCTEH. | )KeHHUe )kuaKocTeit. OcMoc u
OcMmoc OCMOTHYECKOE JIaBJIcHUE. 3Ha-
YEeHHE 0CMOca IS AKUBBIX Opra-
HU3MOB
I13 Ne 8. OneHka TemioBoro mno- VYK-1.3 3amuTa 2
TOKAa 4epe3 OKHA B ayAUTOPUU OIIK-1.1
OIIK-1.2
3. YK-1.3 12
Pa3pnen 3. DuekTpoanHaMuka OIIK-1.1 KOJIJIOKBUYM
OIIK-1.2
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Ha3zBanue

Bug

Ne Ne u HazBaHMe JieKkIuii/ DopmupyemMble Koxa-Bo
n/n pasjena, re- NPAKTHYECKUX 3aHATHH KOMIIETeHIIUH KOHTPOJIBHOLO | ) op
MbI MEpPONPUATHSA
Tema 5. ITo- | Jlekmusa Ne 5. ITocTosTHHEIN VYK-1.3 ompoc 2
CTOSTHHBIN JNEKTPUYECKUHN TOK OIIK-1.1
AJEKTpHUYe- OIIK-1.2
CKHI TOK I13 Ne 9. 3akon OmMa. 3akon Pa- YK-1.3 npoBepKa 1/3, 2
pazes s 3IEKTPOoau3a. 3aKOH OIIK-1.1 ompoc
Jxoyns — Jlenua. Pacuer crou- OIIK-1.2
MOCTH M3PacX0J0BaHHOM AJIEK-
TPOIHEPTUHU
I13 Ne 10. U3mepenue DJIC u YVK-1.3 3ammTa 2
BHYTPEHHETO COIPOTUBIICHUS OIIK-1.1
HMCTOYHHMKA TOKA OIIK-1.2
Tema 6. Jlexuus Ne 6. DnekTpomaruur- YK-1.3 orpoc 2
OnexkTpoMmar- | Has MHAyKuus. IlepeMeHHbIH OIIK-1.1
HUTHAs UH- TOK OIIK-1.2
nykius. [Te- | 13 Ne 11. 3akon OMma s nenu VK-1.3 poBepKa 1/3, 2
pEMEHHBIN nepeMeHHoro Toka. Pabora u OIIK-1.1 orpoc
TOK MOIIHOCTb IIEPEMEHHOI0 TOKa OIIK-1.2
I13 Ne 12. DkcnepuMeHTanbHas VK-1.3 3amnmrTa 2
npoBepka 3akoHa Oma i uenu OIIK-1.1
MIEPEMEHHOTO TOKA OIIK-1.2
4. YK-1.3 KOHTPOJIb- 12
Pa3nea 4. OnTuka OIIK-1.1 Hasi pabdoTa
OIIK-1.2
Tema 7. I'eo- | Jlexkuus Ne 7. I'eomerpuueckas VK-1.3 ompoc 2
MeTpudeckas | ontuka. Goromerpus OIIK-1.1
ontuka. Po- OIIK-1.2
TOMETpUS I13 Ne 13. 3akoHbI reoMeTpHue- YK-1.3 npoBepKa 1/3, 2
CKOM onTUKH. TOHKUE JTUH3BI, OIIK-1.1 ompoc
MHUKpocKoIn. PoroMeTpust OIIK-1.2
I13 Ne 14. U3mepenue poTomeT- VK-1.3 3aIuTa 2
PUYECKUX XAPAKTEPUCTHUK I10- OIIK-1.1
MEIIEHUS OIIK-1.2
Tema 8. Bon- | Jlexius Ne 8. BoiHoBast onTHKa. VYK-1.3 orpoc 2
HOBas onTu- | TenmoBoe u3nydyeHne OIIK-1.1
ka. TenoBoe OIIK-1.2
U3JIy4YeHHUe I13 Ne 15. Paspemaronias crno- YK-1.3 IpoBepKa J/3, 2
COOHOCTBH ONTHYECKUX TPHOO- OIIK-1.1 onpoc
poB. TemioBoe usiydeHue OIIK-1.2
I13 Ne 16. Onpenenenue paspe- YK-1.3 3aIuTa 2
IIAOIIEH CTIOCOOHOCTH CYyXOTo U OIIK-1.1
UMMEPCHOHHOTO OOBEKTHBA OIIK-1.2
MHUKPOCKOTa
5. YK-1.3 TeCTHPOBAa- 6
Paznen S. KpanroBas pusuka OIIK-1.1 HHE
OIIK-1.2
Tema 9. Jlexuus Ne 9. KBanroBast onru- VK-1.3 onpoc 2
KBanToBas ka. ®orobuonorus. Ksantosas OIIK-1.1
ontuka. @o- | mozaenb aroma. Moaens sapa, OIIK-1.2
TOOMOJIOTHSL. | AJIEpHbIE PEAKIIUU, PATUOAKTHB-
KBaHToBast HOCTb. MeTOJ] MEeUeHBIX aTOMOB
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Ne Haspanue Ne u HazBaHMe JieKkIuii/ DopmupyemMble B Koxa-Bo
n/n pasjena, re- NPAKTHYECKUX 3aHATHH KOMIIETeHIIUH KOHTPOJIBHOLO | ) op
MbI MEpPONPUATHSA
MOJIETb ATO- | B CEJIBCKOM XO351CTBE
Ma. Mozenb | T3 Ne 17. KBanTsI cBeta, (oTo- VK-1.3 TIpoBepKa /3, 2
A1pa, ANep- ¢ dexT. Jlazepsl u UX npume- OIIK-1.1 orpoc
HBIC peak- HeHue B ouonoruu. @oToOnoIIo- OIIK-1.2
Ouu, paano- TMYECKUE peakuuu. SnepHeie
AKTUBHOCTB. | peakluH, paIuOaKTUBHOCTD.
Meton me- MeTton MeUYEeHBIX aTOMOB B
ICHBIX aTO- CEJIBbCKOM XO351CTBE
MOB B CEJIb- | T13 Ne 18. BupTyanbHbIii pak- YK-1.3 3almra 2
CKOM X034~ | tpxym «CHeKTp aToMa BOIOpo- OIIK-1.1
CTBC a» OIIK-1.2
3AOYHASA ®OPMA OBYYEHMUSA
Ta6nuna 46
Conepmanne HeKHHﬁ/ NPAKTHYICCKHUX 3aHATHH M KOHTPOJIBHBIC MCPOIIPUATHUA
Ne Haspanue Ne u Ha3BaHMe JIeKIUii/ DopmupyemMble Bux Koa-Bo
n/n pasieia, Te- NMPAKTHYECKUX 3aHATHH KOMIIETeHIIN U KOMTPOILHOTO |-y o
MBI MeponpusiTUsI
I. YK-1.3 2
Pa3nen 1. MexaHuka OIIK-1.1 TecTHpoBa-
OIK-1.2 Hie
Tema 1. Oc- | Jlekus Ne 1. OcHOBBI KMHEMA- YK-1.3 orpoc 2
HOBBI KUHE- THUKHM U JUHAMHKU OIIK-1.1
MAaTHUKHU U OIIK-1.2
JUHAMUKU
2. YK-1.3 KOHTPOJIb- 2
Paznea 2. Tepmoaunamuka OIIK-1.1 Has padora
OIIK-1.2
Tema 3. Ilep- | [13 Ne 1. ITepBoe u BTOpOE Haua- VK-1.3 onpoc 2
BO€ U BTOPOE | JIa TEPMOJIMHAMUKHU. DHTPOIHUS OIIK-1.1
Hayaja Tep- OIIK-1.2
MOJVHAMUKH.
OHTponus
3. YK-1.3 2
Paznen 3. DiiekTpoauHaMuKa OIIK-1.1 KOJIJIOKBUYM
OIIK-1.2
Tema 5. Ilo- | I13 Ne 2. 3akon Oma. 3akon Pa- YK-1.3 npoBepKa 1/3, 2
CTOSIHHBIN panes s 3IEKTPOoau3a. 3aKOH OIIK-1.1 onpoc
JJIEKTpHUYE- Jxoyns — Jlenna. Pacuer crou- OIIK-1.2
CKHUI TOK MOCTH M3PacX0J0BaHHOM AJIEK-
TPOIHEPTUHU
4. YK-1.3 KOHTPOJIb- 1
Pa3gen 4. OnTuka OIIK-1.1 Hasi padoTa
OIIK-1.2
Tema 7. T'eo- | I13 Ne 3. 3akoHbI reomeTpuye- VYK-1.3 poBEpKa 1/3, 1
METpPUYECKasl | CKOM ONTUKHU. TOHKHE JINH3BI, OIIK-1.1 onpoc
ontuka. @o- | mukpockon. oTomeTpus OIIK-1.2
TOMETPUS
5. . YK-1.3 TeCTHPOBAa- 1
Pasaea S Kpanropas-usnia
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Ne Haspanue Ne u HazBaHMe JieKkIuii/ DopmupyemMble B Koxa-Bo
n/n pasjena, re- NPAKTHYECKUX 3aHATHH KOMIIETeHIIUH KOHTPOJIBHOLO | ) op
MbI MEpONPUATHSA
OIIK-1.1 HHE
OIIK-1.2
Tema 9. I13 Ne 4. KBanThI cBeTa, (hoTO- VK-1.3 MIPOBEPKA 11/3, 1
KBanroBas s dexT. Jlazepsl u UX npuMe- OIIK-1.1 orpoc
ontuka. ®o- | HeHue B Ouonoruu. Goroduono- OIIK-1.2
TOOHMOJIOTHS. | TUYECKHE peakiuu. SnepHbie
KBanToBas peaKkuru, paauoakKTUBHOCTD.
MOZENb aTo- | MeToa MeUeHbIX aTOMOB B
Mma. Mozaenb CEJILCKOM XO35I1CTBE
anapa, sauep-
HBIE peak-
UM, paIHO-
AKTUBHOCTb.
Meron me-
YEHBIX aTo-
MOB B CEJIb-
CKOM XO3M-
CTBE
OYHASA ®OPMA OBYYEHUS
Tabawnia Sa
HGpE‘IEHL BOIIPOCOB I CAMOCTOATEC/JIbHOTI0O H3YYCHUA JUCIHHUIIJIMHBI
Ne Ilepeyenb paccMaTpuBaeMBbIX BOIIPOCOB 1JIS
HaszBanue pa3nena, TeMmbl
n/n CaAMOCTOSITEJIbHOIO H3YYeHHS

Pa3zgen 1. Mexanuka

1. | Tema 1. OcHOBBI KHHEMATUKH U U~ | JIBMOKEHHUE TEN B MOJIE TSKECTH 3eMin (CBOOOIHOE
HaMUKHU nazieHue). MluepuuaibHble 1 HEMHEPLUAIbHbBIE CUCTE-
MbI oTcueTa. Cuibl MTHEpLUU. 3aKOH BCEMUPHOTO TsI-
rorenus. Ctatuka (YK-1.3, OIIK-1.1, OIIK-1.2)
2. | Tema 2. Mexanndeckue kosnebanus. | MexaHudeckre BOJHBI M uX xapakrepuctuku (YK-

OCHOBBI THIPOIMHAMUKA

1.3, OIIK-1.1, OIIK-1.2)

Paznen 2. TepmogunamMmuka

3. |Tewma 3. IlepBoe u BTOpo€ Havasia JKuBo#t opranus3M kak TerioBas MamuHa. CTaTUCTH-
TEPMOJUHAMUKHU. DHTPOIHS yeckuil cMmbicn sHTponuu (YK-1.3, OIIK-1.1, OIIK-

1.2)
4. | Tema 4. SBnenus nepenoca. Pazo- Konseknusa. Ilpumepsl sIBIIEHHH IepeHOCa B OKpY-

BbIe TipeBpaiieHus. [loBepxHOCTHOE
HaATsDKEHUE XuIKocreit. OcMoc

JKarollled cpelle M B JKUBBIX opraHu3max. Kamusp-
HBIC SBJICHUS B KHMBBIX OpraHHU3Max. HpI/IMepI)I OCMO-
trueckoro 3ddexra B xuBbix opranuzmax (YK-1.3,
OIIK-1.1, OIIK-1.2)

Paznen 3. DaekTpoauHaMuka

5. | Tema 5. IlocTOSIHHBIN JIEKTpHYE- Pacuer snexkTpuyeckux meme ¢ MOMOLIBIO IPABUII

CKUH TOK Kupxroga. BnusHue nocTosHHOrO TOKa Ha pacTeHHs
(YK-1.3, OIIK-1.1, OIIK-1.2)

6. | Tema 6. DnekTpoMarHuTHas MHAYK- | XapakTep BO3JACHCTBUS MEPEMEHHOIO TOKA Ha JKUBOU

uus. [lepeMeHHbIi TOK

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

Pa3pen 4. OnTuka
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Ha3zBanue pa3nena, Tembl

Ilepedyens paccMaTprBaeMbIX BOIPOCOB /ISt
CaMOCTOSITETLHOTO U3YYeHHSsI

Tema 7. 'eomeTpuueckast ONTHKA.
doTomeTpus

[TpuMepHbIE HOPMBI OCBEIIEHHOCTH Ha C/X 00BEKTax
(YK-1.3, OIIK-1.1, OIIK-1.2)

Tema 8. BoimnoBas ontuka. Temmio-
BO€ U3Iy4YECHUE

Knaccudukanmst 21eKTpOMarHuTHBIX BOJIH. bronoru-
YECKOE JICUCTBHUE CIEKTPAIBbHBIX JUANA30HOB COJHEY-
Horo cera Ha pacteHus (YK-1.3, OIIK-1.1, OIIK-
1.2)

Pa3nea 5. KBanroBas puzunka

9. | Tema 9. KBanrtoBas ontuka. ®oro- | KopmyckymnspHo-BoaHOBOM nyanusM. [leiicTBue una-
ouonorus. KBanroBast Moziesb aTo- 3€pHOI0 U3Jy4YeHHs] Ha opraHu3M. KBaHTOBBIE yucia
Ma. Mogens siapa, siAepHbIe peak- U uX (QU3NYECKU CMBICI. PanuanmoHHBIE METOJbI
IIUW, PATMOAKTUBHOCTh. Meton me- | matupoBanus (YK-1.3, OIIK-1.1, OIIK-1.2)
YEHBIX ATOMOB B CEJIbCKOM XO3SIICT-
BE
3AO0YHASA ®OPMA OBYYEHUSA
Tabmuma 50
Hepequb BOIIPOCOB /IJIfA CAMOCTOATEC/JIBbHOTI0O H3YYCHUHA THCIHUIIJIMHBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIs
Ha3Banue pa3sjaeiia, TeMbl
n/n CAMOCTOSITEJILHOT0 H3YYEHUS

Pa3zgen 1. Mexanuka

1.

Tema 1. OcHOBBEI KHHEMATHKH U JTU-
HAaMHKHU

OcHOBHOE ypaBHEHUE IMHAMUKH BPaAIATEIbHOTO
JIBUKEHUSI TBEPOTO Tela. 3aKOH COXPaHEHHsI MOMEH-
Ta UMILyJbca. JHeprus Bpamatonierocs rena (YK-1.3,
OIIK-1.1, OIIK-1.2)

Tema 2. Mexanndeckue KoiaecOaHus.
OCHOBBI THIPOIMHAMUKA

PuU3NYECKUM U MAaTEMaTUYECKUM MAsTHUKHU. ['apMo-
HUYECKUE KOJeOaHUs M WX XapaKTCPUCTUKH. 3aTy-
Xarolllue U BBIHYKJEHHBIC KoJebanus, pe3onanc. Cra-
UMOHAPHOE JBWKECHHE WJCATbHOW >KUAKOCTH, YpaB-
Henue bepaymau (YK-1.3, OIIK-1.1, OIIK-1.2)

Paznen 2. Tepmoannamuka

3. |Tema 3. IlepBoe u BTOpO€ Havana Bropoe Hawamo TepMoaMHaMUKH, 3HTponus. Kupoi

TEPMOJIUHAMUKHU. DHTPOIHS OpraHu3M Kak TeruioBasi MamunHa. CTaTUCTUYECKUM
cMmbica suTponuu (YK-1.3, OIIK-1.1, OIIK-1.2)

4. | Tema 4. SABnenus nepenoca. Pazo- OcMOC B OCMOTHYECKOE JaBJICHHE. 3HaYEeHHE OcMOca

Bble IIpeBpalleHus. [loBepxHocTHOE
HaTsOKeHME XKuakocte. OcMoc

nns xuBbix opranusmoB (YK-1.3, OIIK-1.1, OIIK-
1.2)

Pa3znen 3. DiiekTpoguHaMuKa

5. | Tema 5. IToCcTOSITHHBIN AEKTpUYE- PacueTr snekTpuyeckuX LEne ¢ MOMONIbI0 IMPaBUII

CKHM TOK Kupxroga. BnusHue mocTOSHHOTO TOKAa Ha PacTEHHS
(YK-1.3, OIIK-1.1, OIIK-1.2)

6. | Tema 6. DnexrpomarauTHas HHAYK- | 3akoH OMa I LIeTU MEPEMEHHOro Toka. Pabora u

uus. [lepeMmenHslii TOK

MOIITHOCTh MEPEMEHHOTO TOKa. XapaKTep BO3ACUCT-
BUSI IEPEMEHHOT0 TOKa Ha kuBou opranuszm (YK-1.3,
OIIK-1.1, OIIK-1.2)

Pa3znea 4. OnTuka

7. | Tema 7. 'eomeTpuyeckas OnTUKa. [TpumepHBbIE HOPMBI OCBEIIEHHOCTH Ha C/X 0O0BEKTax
Poromerpust (YK-1.3, OIIK-1.1, OIIK-1.2)
8. | Tema 8. BonnoBas ontuka. Tero- | Knaccudukanust snekTrpoMarHuTHBIX BOJH. buonoru-
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Ha3zBanue pa3nena, Tembl

Ilepedyens paccMaTprBaeMbIX BOIPOCOB /ISt

CaAMOCTOSATECJIBHOI0O U3YYCHU S

BOE M3JIy4YECHUE

YeCcKoe JICHCTBHE CIIEKTPATBHBIX JUANA30HOB COJTHEY-
HOTO CBeTa Ha pacteHus. Paszpemniaronias cnocoOHOCTb
ontuieckux npubopos. TemmoBoe wmzmydenne (YK-
1.3, OIIK-1.1, OIIK-1.2)

Pa3nea 5. KBanroBas puznka

9. | Tema 9. KBanrtoBas ontuka. @oto- | flnepHble peakuuu, paguoaKTUBHOCTh. PanmanuoH-
ounonorus. KBantoBast Moienb aTo- HbIE€ METO/Ibl JaTUPOBaHMs. MeTO MEUEHBIX aTOMOB B
Ma. Mogens sapa, ssiepHble peak- cenbckoM xo3siicte (YK-1.3, OIIK-1.1, OIIK-1.2)
LIUH, PaJIMOAKTUBHOCTh. MeToa me-

YEHBIX aTOMOB B CEJIbCKOM XO3SIICT-
BE
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
Tabmuna 6
HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTHBHBIX Oﬁpa30BaTeJIl>HLIX TeXHOJOTuM
HaumeHoBaHMe MCIIOJIb3yeMbIX AKTUBHBIX U
Jr:;')n Tema u popma 3ansaTHS HHTEPAKTUBHBIX 00pa30BaTeIbLHbIX
TexXHoJI0rui (popm o0ydeHust)

1. Tema 1. OCHOBBI KWHEMATHKH W JHHA- JI Pabota ¢ WHTEpaKTUBHOW MOIEIBIO «CBOOOIHOE
MUKH najeHue» u3 odOydaromeii nporpammel 9.1. Cutya-
BupTyanpHbIf IpaKTUKYM IIMOHHAs 3aja4a

2. Tema 2. MexaHudecKkue KoJreOaHusl. JI PaboTa ¢ HHTEpaKTUBHON MOJIEIBIO «TCUCHUE K-
OCHOBBI THAPOAMHAMUKHU KOCTH B TOPH30HTAIBHON TpyOe» u3 o0ydaromieit
BuptyanbHbli ceMuHap nporpaMmsl 9.1. CutyaunonHas 3amada

3. Tema 3. IlepBoe u BTOpoe Hauana Tep- | I3 | CuryanuonHasi 3aada ¢ HUCIOJNB30BAHUEM KOMIIb-
MOJAMHAMHUKA. DHTPOTIHS FOTEPU3UPOBAHHBIX CPEACTB cOopa W 00pabOTKH
[IpakTrueckas pabora «OnpeneneHue nH(pOPMAINH C JATYUKOB TEMIIEPATYPHI
KOJIMYECTBA TEIUIOTHI, MOIYYEHHOH Te-

JIOM»

4, Tema 5. IlocrossHHBEIN dnekTpuueckuid | 113 | BUpTyanbHBIH MPaKTHKYM IO PacdeTy dJIEKTpHUe-
TOK CKHUX IIeTel ¢ momolbio npaBui Kupxroda us o0y-
BuptyanbHblil IpakTUKYM yatouieil nporpammel 9.1. CuryannoHHas 3agada

5. Tema 7. I'eomerpuueckas omrtuka. @o- | I13 | BupTyanbHbIH MPakTHKYyM IO TOCTPOCHHSIM H30-
TOMETpUSA OpakeHUH B TOHKHX JIMH3aX M3 O0yd4aromied mpo-
BupTyanpHbIH IpaKTUKYM rpammel 9.1. CutyanmonHas 3agaya

6. Tema 8. BoiHoBas ontuka I13 | Pabora ¢ WHTEpaKTUBHBIMH MOEISIMHU IO BOJHO-
BupryanbHbIii ceMuHap BOW omTHKe W3 oOydaromiei mporpammel 9.1. O6-

30pHas JUCKyCCHUs

7. Tema 9. KBantoBas ontuka. ®otobuo- | JI PaboTa ¢ MHTEpakTHBHBIMH MOJIEIISIMHU «JIa3ep» U

qnorust. KBanroBas mopens aroma. Mo-
IIeThb sIApa, SAepHBIC PEaKITuH, PaTuoaK-
THBHOCTh. MeTOJI MEUeHBIX aTOMOB B
CEJILCKOM XO3SMCTBE

«aToM BOJIOpOJa» M3 oOydvaromiedl mporpamMmsl 9.1.
Kpyrasiit cron
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6. Texkynmuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTALMS 10
UTOraM OCBOCHUS IMCHHUIIIMHBI

6.1. TunoBbIe KOHTPOJIbHBIE 32JAHUS WM HHbIE MAaTePHAJIbI, HEOOXOAUMBbIE /Il
OLICHKHU 3HAHWI, YMEHHH U HABBIKOB M (WIH) ONbITA IeATEJIbHOCTH

TumnoBol BapuaHT KOHTPOJBHOM paOOTHI.

1. Temnepatypa komuaThl Obl1a £ = 10 °C. ITocie Toro Kak ne4b HaTONWIIM, TEMIIEPATyPa B KOMHa-
te crana t, = 20 °C. O6beM koMHaThl V = 50 M3, nasienue B Heil P = 97 klla. Ha ckoipko U3MeEHH-
Jach Macca BO31yxa, Haxoasmerocs: B komHare? MomsipHas Macca Bo3ayxa [ = 29 1/MOb.

2. Beuepom nipu Temneparype £ = 20 °C oTHOCUTENIbHAS BIAKHOCTL Bo3ayxa f = 0,6. Beimazger au
HOYBIO POCA Ha TPABE, €CIIU TEMIIEPATYPa BOJIM3U MOBEPXHOCTH MOYBLI IIOHKU3UTCA 10 1) 1, = 15 °C;
2)t,=10°C?

3. UneanbHas TeruioBas MamimHa, padboTaroras mo 1Ky KapHo, coBepimaer 3a oauH UK paboTy
A =173,5 k]lx. Temneparypa narpesareis ¢; = 100 °C, Temneparypa xonoquwibHuka t, = 0 °C. Haii-
tn KIIJ[ nmkmna, Koau4ecTBO TEIUIOTHI, MOJIy4aeMO€ MAIIMHOM OT HAarpeBaTels M KOJIWYECTBO TEI-
JIOTHI, OT/IaBa€MO€ XOJIOAWIBLHUKY 32 OJTUH ITHKII.

4. B Hacrosiiee BpeMs IPOMBIIIIEHHBIE OTXObI, KaK MPaBUIIO, 3aKambIBaloT B 3eMito. [Ipu aToM B
MPOIECCE Pa3NIOKEHUs WHOTJA OO0pa3yrOTCs SIIOBUTHIC Ta3bl, Hampumep, MeTaH. OLEHUTh MOTOK
MeTaHa B pe3yibTare quddy3un yepes MOBEPXHOCTb 3€MIJIM, €CJIU MOJIOCTh C Fa30M PacIoJIOKEeHa
Ha TyOuHe £ = 1 M, mapuuanbHOE JaBJICHHE raza B Hel P = 10° Ia, a temrepatypa 7' = 300 K. Ko-
s¢dunpent quddysuu rasa B mouse D, = 0,05 cm?/c.

TumnoBble TeCTOBBIE 3aTaHUSL.

1. Ilpenen paspelieHrs MUKPOCKOINA ¢ MCIOJIb30BAHUEM UMMEPCUOHHOMN KUJKOCTH
(yBenmuMBaeTCs, yMEHbBILIAETCS, HE MEHSETCS).

2. B pacrenusx mnpoucxomar cieaywomue (oTtodbuosorndeckue peaxuuu: 1) ;
2) ;3) .

3. Haumenblryio 6MOJOTHYECKYIO aKTUBHOCTD (IIPAKTHUYECKH HE YU4aCTBYIOT B Ipolecce (POTOCHH-

T€3a) UMEIOT JIy4H LBETA.
4. HaubGonpuryro OMOJIOTHYECKYI0 aKTUBHOCTh (MAaKCUMAJIBLHO YYaCTBYIOT B TIpoiiecce (POTOCHHTE-
3a) UMEIOT JIyY! u LIBETOB.

5. 3anummuTe CTPYKTYpPHBIE YaCTH aTOMa.

6. DHeprus MOHM3ALMK aTOMa BOJOPO/ia paBHA 3B.
7. 3aKOHBI, BHIOJHSIOLIUECS B SIACPHBIX PEAKIINIX:
8
9
1

Buael painoakTMBHOCTH: .
. CKOJIbKO MPOILIEHTOB PaAMOaKTUBHBIX SIEP OCTAHETCA Yepe3 /iBa epruoja noiaypacmnaaa?
12 14
0.C“uC"-910

Bomnpock! k ycTHOMY onpocy (TEKyLIUiA KOHTPOJIb).

1. Yro mzyuaer kuneMaruka? Yro usyuyaet nuHamuka? YTo Takoe MaTepuanbHasi Touka?

2. O3nHakoMmbTech ¢ Tabmuiel npuiokeHus 1 k riaBe | u mepeBenuTe pasMepbl OMOIOTHUECKUX
00bekTOB B cuctemy CH.

3. Jimunaa MKAJL 109 kM. ABToMoOMIIb cienan aBa kpyra. Yemy paBHBI POHICHHBIN aBTOMOOH-
JIEM IyTh U €T0 NepeMeleHue?

4. Hanummure GopmMysl 11t cpeiHel © MTHOBEHHOM CKOPOCTH, a TAaK)K€ MTHOBEHHOTO YCKOPEHUS
U JaiiTe ONpeAeeHHs 3TUX BETUYHUH.

5. Tpakrop pasronsiercs, a 3aTeM TOpMO3uT. Kakoil 3HaK UMEET MPHU 3TOM €TI0 YCKOPEHHUE?

6. Hanummure GopmMyibl A yIIOBOM CKOPOCTH M YIJIOBOTO YCKOPEHHS M JIAlTe OINpeneeHus
ATUX BEJIMYMH. B Kakux enMHUIIAX OHU U3MepstoTcsa? UTo Takoe yacToTa BpaleHus ?

7. Kakoit ¢pusnueckuii cMbICI HIMEIOT HOPMaJIbHOE M TaHT€HIIMAJIbHOE YCKOpeHue?
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8. Ilpu BKIIIOUEHHH CerapaTop pa3TOHSETCA, a MPHU BBHIKIIOUEHUH — TOpMO3UT. Kakoii 3HaK nMeeT
IpU 3TOM TaHT'CHLMAIBbHOE YCKOpeHHe Touek o0ona cemaparopa? Hapucyiite HampaBieHHE 3TOrO
BEKTOpa B 000ux cirydasx. Kyna HampasiieH mpu 5TOM BEKTOp HOPMAaJIbHOTO YCKOPEHHsI?

9. Cdopmynupyiite Tpu 3akoHa HproTtona. Kak HasbiBaeTcs cuia, BXOZSIIAs BO BTOPOH 3aKOH
Herotona? [IpuBeaure npumMeps! cuil, JeiCTByOMUX B npupoje. Kakoe 3HaueHre OHU UMEIOT IS
JKUBBIX OPIraHU3MOB U TEXHUUYECKUX CPEACTB?

10. ChopmynupyiiTe 3aKOH COXpaHEHHS UMITyJIbca. B Kakux mpoieccax OH BBITIOTHSAETCS?

11. Hanumute Gpopmybl A MEXaHUUECKOM paboThl U MOLTHOCTH M JTalTe ONpe/eNeHHsI 3TUX Be-
JUYMH. B KakuX eAMHMUIIaX OHU U3MEPSIOTCS?

12. JIBa 0JMHAKOBBIX TPAKTOpA 3a OJMHAKOBOE BPEMsI BCIIaXalld pa3HbIE YYacCTKH Mouist: oauH — 50
ra, Bropoil — 80 ra. Kakoil u3 HUX pa3Buil OONBIIYI0 MOIIHOCTh, €CJIM CTPYKTypa MOYBbI Ha 000MX
yudacTkax oguHakoBasi? OTBeT o0oCHyMTe.

13. JIBa 0AMHAKOBBIX TPAKTOpPa OJTHOBPEMEHHO BCIIAXaJly OJMHAKOBBIE 10 TUIOIIAN YYACTKU MOJIS.
Kakoil u3 Hux pa3Buil OOJIBLIYI0 MOILIHOCTb, €CJIM MOYBA HA MEPBOM y4yacTKe IecuaHas, a Ha BTO-
pom riuHucras? OTBeT 000CHYyiITE.

14. HazoBute BHbI MexaHH4Yeckoi sHeprun. Kakoil ¢pusudeckuii cmpica onu umeror? Chopmynu-
pyHUTE 3aKOH coxpaHeHus dHeprun. Kyaa «yXxoauT» 4acTh MEXAHMYECKOW SHEPIMM BO BCEX peallb-
HBIX Tporeccax?

15. Chopmynupyiite 3aKOH AMHAMUKH BPALlaTEIIbHOTO JBUKEHMSI TBEPJOTO Tella U JalTe onpene-
JIeHHE BXOJSIINM B HETO (PU3MUECKUM BEITUUHNHAM.

16. Kakoit pu3ndeckuii CMBICT IMEET MOMEHT UHEPITUHN ?

17. NmeroTcst aBe LEHTpUPYTH OJMHAKOBOM Macchl, HO pa3HOro paauyca. Kakyioo u3 Hux yerue
PacKpyTuTh?

18. Uro Takoe MOMEHT uMmIyjbca TBepaoro rtena? ChopMyaupyHTe 3aKOH COXpaHEHHsS MOMEHTa
UMITYJIbCA U IPUBEAUTE IPUMEPHI, I'/I€ OH BBIIOJIHSAETCS.

19. B mporecce ropeHus COJHIIE €KECEKYHIHO TepsieT OTPOMHYI0 Maccy BelecTBa. Kak aTot ¢akr
OTpakaeTcs Ha CKOPOCTH BPAILEHMsI COJIHIIA BOKPYT CBOEH ocH?

20. Kax HaliTH KUHETUYECKYI0 SHEPTHUI0 KaTsierocs 6e3 npockaib3bIBaHUs KoJieca?

21. O3HaKOMBTECH C MPUIOKEHUEM 2 K ITOW IJIaBE U CKAXKUTE, NI 4ero OaKTEepHsIM JKTYTUKH, U
KaK OHU UMM TIOJIb3YFOTCS.

Bonpocs! k KOJUTOKBHYMY.

1. JlaiiTe onpeaeneHne dIeKTPUIECKOTO TOKA.

2. Cdopmynupyiite 3akoH OMa a5isl yyacTKa Ienu 0e3 NCTOYHUKA TOKa.

3. HMmeercs nBa alrOMUHHUEBBIX IPOBOJA: JUIMHA U JUAMETP MEPBOTrO B 2 pa3a 0oJbllie, Y4eM BTOPO-
ro. Y Kakoro npoBojia 60JbIlie COMPOTUBIEHUE U BO CKOJIBKO pa3?

4. Cdopmynupyiite 3akoH Jlxxoymst — Jlenna. Hanummre ¢hopmysibl MOIITHOCTH TTOCTOSIHHOTO TOKa
U CKaXXHTE, TOYeMy JUIs MPOIMYCKaHUsl OOJIBIINX TOKOB UCHIOIB3YIOT TOJCTHIE IPOBO/A.

5. Nmeercsa nBa HarpeBaTelss ¢ pa3HbIMHU CONPOTHBICHUSAMU CIIUpalid. Y KaKOro M3 HUX OoJiblie
MOIIIHOCTE?

6. Uro Takoe D/IC, kak OHa BO3HUKAET, U KaKyl0 UMEET Pa3MEPHOCTh?

7. Cdopmynupyiite 3akoH OMa i ydacTKa LeMH ¢ UCTOYHUKOM TOKa, a Takxke 3akoH Oma st
3aMKHYTOM LEIH.

8. Uem oOycnoBiieHa XopoIias MpoBOIUMOCTh MeTaiioB? Kak 3aBUCHUT yJieIbHOE COMPOTHUBIICHUE
METaJUIOB OT TEMIIEpaTyphl?

9. OOBsAcHUTE MEXaHU3M MPOBOJMMOCTH B MOJTYNPOBOJHUKAX. Kak 3aBUCHUT yleabHOE COMPOTUB-
JICHUE MOJIyIIPOBOHUKOB OT TEMIIEpPaTypbl?

10. Uto Takoe moMynpoOBOIHUKH 1- U p-TUNOB? [IpuBeauTe npumMepsl IPUMEHEHHUS MOTYIPOBOIHU-
KOBBIX IPUOOPOB.

11. Kakue pacTBOpbI Ha3bIBAIOT AIIEKTPOIIUTAMH, a Kakue HeanekTporautamu? [IpuBeaure mpumepsl.

12. OOBsicHUTE MEXaHU3M IPOBOJAUMOCTH B eKTposnnuTax. Kak 3aBUCUT yl1eIbHOE CONPOTUBIICHNE
AEKTPOIIUTOB OT TEMIEPaTyphI?

13. Tlouemy Boja siBIsieTCA XOpOIINM pactBoputenem? [lpueaure npumep.
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14. Yto Takoe creneHb AUCCOLMALMU AeKTpoauTa? Kakue 3J1eKTpOoJuThl Ha3bIBAIOT CHIIBHBIMH, U
Kakue cnadbbmu?

15. IlpuBenute mpumep 3JIEKTpoJu3a U BbIBeauTE 3aKoH Papanes Ais 3Toro mporecca. I'ae uc-
II0JIB3YE€TCS 3TOT 3aKOH?

16. O3nakombTeCh ¢ mpuiokeHueM 1 k riase III u ckaxwure, Kak BIUSET JIEKTPUUYECKUI TOK Ha
pacTeHus.

17. Tlonp3ysicek npuitoxxkenueM 2 k rinase 111, o0bsicHUTE, Kak BOSHHKACT MOJHUS, ¥ TIOTyMaiTe, KaK
OLICHUTB PACCTOSTHUE JI0 pa3psja.

18. JlaiiTe onpeneneHre MarHUTHOTO NOTOKA. B Kakux eAMHUIIaX OH U3MepsieTcs?

19. ChopmynupyiiTe 3aK0oH 31eKTpoMarHuTHOU nHaAykuun ®apanes u npasuio Jlenua. [lpuseanre
npumMepsl. B kakux eqununax uzmepsercs 3J1C nnaykuuu?

20. Kakoe HanpskeHue OyZieT Ha BTOPUYHOW 0OMOTKe MOHMIKAIOIIEro TpaHchopmaTopa ¢ Kodpdu-
ueHToM Tpancdopmanmu 0,2, eciiv Ha IEPBUYHYIO OOMOTKY I10/1aTh IEpEMEHHOE HanpskeHue 220
B? A ecnu nonats nocrostnaoe Hanpsbkerue 50 B? Oteet obocHyiiTe.

21. Kakoit Oyzmer yacToTa MepeMeHHOT0 TOKa Ha BTOPHUYHOW OOMOTKE, €CIIM 4acTOTa TOKa Ha Iep-
BUYHOU oOMoOTKE 50 I'(?

22. OnuuuTe NpUHIUN AeUCTBUS TpeX(a3HOro reHepaTopa nepeMeHHOro ToKa.

23. C xaxkoi 4acTOTO! Bpalaercs TypOruHa Ha TEeTJIOBOH 31eKTpocTaHIMN ?

24. Kak OOBSICHUTH CUTyalluH, KOTJla B OJHUX KBapTHpax JAOMa €CTh 3JEKTPUUYECTBO, a B JPYIHX
HET?

25. lonmb3ysich cXeMOW «3Be3la», JOKaXHTe, 4To eciu ¢a3zHoe HanpspkeHne 220 B, To nuHelHOe
oynet 380 B.

26. Hanummre 3akoH OMa 15 LIeNM NEPEMEHHOT0 TOKa, COoAepiKalllel MOCIe0BaTEIbHO COEIU-
HEHHbIE PE3UCTOP, KOHJCHCATOP U KaTYIIKY, U HA30BUTE BXOAIINE B HETO (PU3NYECKUE BEIIUUHMHBI.

27. BeiBeute GOpMyITy sl CpeTHEH MOITHOCTH U PaOOTHI IEPEMEHHOTO TOKA.

28. [ToueMy MOIIHOCTB 3JEKTpOHArpeBaTeIbHBIX MPUOOPOB, PAOOTAIOMIUX OT CETH MEPEMEHHOIO
TOKA, PACCYUTHIBAIOT MO TEM e (PopMyIiam, 4TO U JUIS TOCTOSTHHOTO?

29. Ecnu cpa3y He OTKJIIOUUTH IEKTPOAPENb B CIydyae 3aKJIMHUBAHUS CBEpPJIA B MaTepHalle, MOXKET
cropetb 0OMOTKa ee 3nekTpoasurarens. [louemy Tak npoucxoaur?

30. Kak BBl nymaere, Kakue TKaHU OpraHM3Ma YeJOBEKa U BBICIINX >KMBOTHBIX Hanbosee 4yBCTBHU-
TEJbHBI K JJIEKTPUUECKOMY TOKY?

31. Ionw3ysicy Tabnuueit npunoxxenus 3 k rinase 11, ckaxxuTe, Kak pearupyeT OpraHu3M uesoBeKa
Ha YBeJIUYEeHUE CUIIbl TOKAa. CpaBHUTE NP 3TOM JAEUCTBUE IEPEMEHHOTO U IIOCTOSIHHOTO TOKA.

32. JInst yHUUTOXKEHUS BPpEIUTENEH 3€pHA, HAIPUMED, KYUKOB U UX JIMYMHOK UCIOJIB3YIOT BBICOKO-
YaCTOTHOE 3JIEKTpOMarHUTHoe mnosie. [Ipu 3TOM KydKu M JUYMHKH NOTMOaroT, a 3e€pHa OCTAIOTCS
KUBBIMU. OOBICHUTE, IOUEMY TaK MPOUCXOAMT, CUUTAS, YTO YEIbHOE COIPOTHBIIEHHE HACEKOMBIX
MEHBIIIE YAEIbHOTO CONPOTUBIICHUS 3€pHA.

Bomnpocs k 3auety

OCHOBHbBIE XapaKTEPUCTUKU ABHKEHHSI MaTepUAIbHOM TOUKH (0OLIMiA ciryydail)
[IpsimonuHeiHOE NBUKEHHUE U ABMXKEHUE IO OKPYKHOCTHU

3akonbl HetoToHa. [IpuMeps! cui, 1eiicTBYIOMKX B PUPOJE. 3aKOH COXPaHEHUs UMITYJIbCa
Pabota u Mo1IHOCTh. 3aKOH COXPAaHEHUs SHEPTUU

OcHOBHOE ypaBHEHME (3aKOH) JMHAMUKU BPaLIaTeIbHOTO JBHXEHUs TBepaoro tena. Teopema
I'roitrenca — lreitnepa

3aKOH COXpaHEHUs1 MOMEHTA UMITYJIbca. DHEPrys BpalllatoIIerocs Teaa

lMapmonmnueckue koneOaHus U UX XapaKTEPUCTUKHI

3aryxaromiye 1 BoIHYX/IeHHbIE KojieOanus. Pe3onanc

9. OcHOBHBIE YPaBHEHHSI TUIPOCTATUKHI

10. OcHOBHBIE ypaBHEHMSI TUAPOJAUHAMUKH

11. YpaBHeHuE COCTOSIHUS UCAIBHOIO Ta3a. DKCIEPUMEHTAIbHbIE Ia30BbI€ 3aKOHbI

12. IlepBoe Hayano TepMOAMHAMHKH. TenaoeMKoCcTh

13. Bropoe Havyasno TepMOIMHAMUKU. DHTPOIHS

bk W=

o N
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.

SBieHMS epeHoca: TETUIONPOBOIHOCTD U TUPQy3ust

@dazoBble IPEBPALLICHUS

[ToBepxHOCTHOE HATSKEHUE KUIAKOCTEN

OcMOC 1 0CMOTHYECKOE JaBJI€HUE. 3HAUYEHUE OCMOCa JIJIS )KUBBIX OPTraHU3MOB
3axon OMa aiis yuactka nenu. Pabora n momHocTh Toka. 3akoH J[xoyns — JleHua
OnexTpoaBrKylas cuia. 3akoH Oma JUisi 3aMKHYTOH LIETH

DNEeKTpUUECKU TOK B MeTa/lIaX U MOJIYIPOBOJHUKAX

DJIEKTPUUYECKUI TOK B 3JIEKTPOIUTAX

OnexkTpoMarHuTHas nHAyKIus. 3akoH @apanesd. [Ipasuio Jlenna

[lepemennsbIit TOK. 3akoH OMa 17151 EeNU NEPEMEHHOTO TOKa

CaetoBble BOJHBL. [IpuHIUI pacipocTpaHEHHs CBETOBBIX BOJIH

3aKOHBI TEOMETPUUECKON ONTUKU

ToHKHME JTMH3BI U UX XapaKTEPUCTUKUA. MUKpOCKOIT

OcHoBHbIe (OTOMETPUUYECKUE XAPAKTEPUCTUKH

®dusnueckue SBJICHUS, CBS3aHHBIC C BOJHOBBIMU CBOMCTBaMH cBeTa. Paspemiaromiasi crioco0-
HOCTh MUKPOCKOIIA

TermnoBoe n3nydyeHue

BinustHue ciekTpanbHbIX AMANa30HOB CBETA HA PACTEHUS

Kopmyckynsipabie cBoiicTBa cBeta. @OTOOMOIOTHYECKUE PEaKIIUU

KBanToBas Mozenb atoma

Crpoenue atroMHOTO siipa. SAaepHeie peakinuu. PagnoakTuBHOCTh. METOJI MEUEHBIX aTOMOB B
CEJIbCKOM XO351CTBE

6.2. Onucanne nmokasareseil 1 KpuTepueB KOHTPOJISl YCIIEBA€MOCTH, ONIMCAHUE

IIKAJ OICHUBAHUA

KpuTtepuu oneHnBaHusi pe3yJbTaTOB 00y4eHHUs
3ayer
Tao0mmna 7

Onenka Kpurepun onenuBanns

Teoperudeckoe U MPaKTUUECKOE COAEPKAaHUE Kypca OCBOEHO MOJHOCTBIO,
KOMIIETEHIIMM C(OPMHUPOBAHBI, BCE MPeLyCMOTPEHHbIE MTPOrpaMmMoit 00y-
«3a4TEHO» YeHUs yueOHbIE 3aaHHsI BBIMOJIHEHBI C HE3HAUUTEIbHBIMU 3aMEUYaHUSIMHU.
YMeHMs 1 HaBBIKU MPUMEHSIOTCS CTYJICHTOM JUIs PELICHUS TPAKTUYECKUX
3a/la4 ¢ HE3HAYUTEJIbHBIMM OIMOKAaMH, UCIPABISIEMBIMU CTYJEHTOM ca-
MOCTOSITEIBHO.

TeopeTrueckoe W MPAaKTUIECKOE COJEpKaHWE Kypca HE OCBOCHO, KOMIIE-
TEHIIUU HE COPMUPOBAHBI, U3 MPEAYCMOTPEHHBIX MPOrPaMMOi 00yUYCHUS
y4eOHBIX 3a/1aHuil MO0 BBITOIHEHO MeHee 60%, MO0 COmepKUT rpyObIe
OIIMOKY, TMPUBOSAIINE K HEBEPHOMY PEIICHUIO; YMEHHS U HaBBIKU CTY-
JICHT HE CIIOCOOSH MPUMECHHTD JJIs1 PEIICHHS TPAKTHYSCKUX 3a/1a4.

«HE3aYTCHO»

7. YueOHO-MeTOANYeCcKOe U MHPOPMALIHMOHHOE o0ecriedeHHue TUCHUIIINHBI

7.1 OcHOBHAas JIUTEepaTypa

1. I'pabosckuii P.1. Kypc duzuku. — C-116.: Jlanp, 2012. — 608 c.

2. TI'paborckuit P.U. COopuuk 3anau no pusuke. — C-I10.: Jlanp, 2022. — 128 c.

3. HBanoB U.B. Kpatkwmii kypc nexiuii o pusuke. — Kanyra: KO PI'AY-MCXA,
2020.-116c.
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4. HBano U.B. Co6opuuk 3amau no obuiemy kypcy ¢usuku. — Kamyra: KO PI'AYVY-
MCXA, 2005. - 95 c.

5. Hsanos U.B., Jlanomona T.B., [Ipouun b.B. COopnuk 3agau no ¢pusuke u 6uo-
¢usuke. — M.: PCAY-MCXA, 2008. — 64 c.

7.2 JlonoJIHUTEJIbHAS JIUTEPATypa

1. Tpopumona T.U. Kypc duzuku. — M.: Axanemus, 2006. — 560 c.

2. Boabskenmteitn B.C. COopnHuk 3amau no obmemy kypcy ¢usuku. — M.: Hayka,
1985. -384 c.

3. SBopckuit B.M., Cene3zneB I0.A. CnpaBoyHoe pyKOBOJACTBO MO ¢uszuke. — M.:
Hayxka, 1984. — 383 c.

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

5. Kaky M. ®wusuka 6ynymiero. M.: Ansninaa HoH-ukiH, 2018. — 584 c.

7.3 MeTozmquKne YKa3aHnusi, pCKOMCHAAIIMU U JIPYIUe MaTEPUAJIbI K 3aHATUAM

1. MBanoB U.B. PykoBoacTBO Kk 1abopaTopHbIM paboTtam 1o ¢usuke. — Kanyra: KO
PTAY-MCXA, 2009. — 48 c.

2. NBanoB M.B. Meroanyeckue ykazaHusd MO M3YUYCHUIO NUCHUIUIMHBI «Duznka»
JUIs1 CTYJICHTOB IO HampasiieHUt0 noAroToBku 35.03.04 «Arponomus». — Kanyra: KO
PTAY-MCXA, 2017. - 18 c.

3. Oneitnnk A.U., Pogxuna JI.P., lllaBmorna A.N., IlImakoBa E.D. ®usuka: na6o-
paTopHslil npakTukyMm. — Bmagusoctok: M3a-8o BI'YOC, 2005. — 100 c.

8. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJTEKOMMYHHUKAIIMOHHOM CEeTH
«/HTEpHET», HEOOXOAMMBIX /IJIS1 OCBOEHUS TN CIUILIMHBI (MOLYJIA)

1. Hayunas snextponnas 6ubmmoteka http://www.elibrary.ru.
2. Hayuno-nomynsipHblii )xypHain no ¢pusuke «llorenumam» http://www.potential.ru.

9. HepequL nporpaMmmMHoOro o0ecrneueHus u I/IH(l)OpMaIlI/IOHHLIX CIIpaBOYHbIX
CHCTEM

1. OOyuvarouime KoMnbrOTEpHBIE TpOrpaMmbl «OTKpbITas pusnka 1.1» u «OTKpbITas
busnka 2.5» s npoBeAeHUS (PU3MYECKOTro MpaKTHKymMa B TpymHmax M caMoOCTOs-
TenapHON paboThl cTyAeHTOB (© OO0 «Dusukony, r. Jonronpyausiii, 2002, 2003).

2. OOyuaromniasi KoMIbloTepHas nporpamma «OTKpbITas 6uosiorust 2.5» AJjig comnpo-
BOXJEHUA JICKIMOHHBIX W MPAKTUYECKHX 3aHATUI B TPyINIax U CaAMOCTOSITEIbHOMN
pabotsl cryaeHToB (© OO0 «®Puszukony, r. Joaronpyaasiii, 2003).

3. KommbrorepHasi mporpaMma JJisi IPOBEPKH OCTATOYHBIX 3HAHHMM (TECTUPOBAHMS)
ctynenToB 1o ¢usuke (© 1.B. UBanos, 2011).

20



Tabnuua &
IlepeyeHs MporpaMMHOro odecnev4eHus

HaumenoBanue Tox
Ne . HaumenoBanue Tun
pasaesia yueOHoOM ABTOp pa3pa-
n/n NMPOrpamMMblI NMpoOrpamMmbl
AUCHUTLIHHBI 00TKH
1. |Bce pa3nensl «OtkpbiTast pusuka 1.1», |OOyuatomme, ¢ ua- | OO0 «Du- 2002,
«OTkpeITast pusnka 2.5» |TEpaKTUBHBIMHU MO- | 3UKOH», T. 2003

JENsMU U BUpTyanb- | Jloaronpya-
HBIM [TPAKTUKYMOM | HBIH

2. |Pazmens1 2,4,5 | «Otkpsrtas 6uonorus 2.5» | OGyuatomas, ¢ uate- | OO0 «Du- 2003
PaKTUBHBIMHU MOJIE- | 3UKOH», T.
JIIMU Hounronpya-
HBII
3. |Bce pazngenst [Iporpamma muist mpoBep- | Kommberotepusiit Tect | MiBanos U.B. | 2011
KW OCTAaTOYHBIX 3HAHUHM  |Ha 3 BapuaHTa
1o ¢usnKe

10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM 1151
OCyIIeCTBJIEHUSI 00Pa30BaTEJIbLHOI0 MPOLECCa MO AMCIUIINHE

Tabmuna 9
Crenennsi 00 00eCre4YeHHOCTH CIIENMATM3HPOBAHHBIMY Ay IUTOPHUSIMH,
KaOuHeTamu, JadopaTopusiMmu

HaumenoBanue CIICMAJIbHBIX I10-
MellleHUH U MOMeNleHnil AJIsl caMO- OCHaH.leHHOCTL CHeNHAJbHBIX OMENIeHUI 1 moMele-

CTOATENbHOI padoThl (Ne yuyeOHOTO HUH IS CAMOCTOSITEJIbHOM PadoThI
Kopnyca, Ne ayainTopun)
Jlexnmonnas aynuropwus (kabd. Ne 101H) CrannoHapHOE MYJIBTHMEIUHHOE 000y TOBaHHE
JlaGopaTopus dhmsuku (kad. Ne 334mH) [TopratuBHas MereocTadus (1 MIT.); KOMIBIOTEPHU3UPOBAHHBIMA

uudposoii npudop ITKII-3K ¢ meToanueckum obecneueHnem (1
mT.); KomrbioTep (1 IIT.); KOMITIEKTHI Ta00PaTOPHBIX PadoT 1Mo
Mexanuke (10 mT.) u snexkrpoaunamuke (10 mT.) ¢ MeTomUICe-
CKUM 00€CTIeYeHHEM.

11. MeToauyeckue peKOMeHIAUM CTYAEHTAM M0 OCBOEHHIO THCIIUIJINHBI

Kypc ¢usuku mocrtatouHo oOBEMHBIN, OJHAKO pACCYUTaH HA OJAWH CEMECTD,
MO3TOMY CaMOCTOSTEIbHBIC 3aHATHS JJOJKHBI ObITh JIOBOJIBHO MHTCHCUBHBIMH.

[ToaroroBka K TEKyUIUM MPAKTUYECKUM 3aHATHSM 3aKIIOYACTCS B W3YyUYCHUU
JICKIIMU JJIsl IOJITOTOBKH K OMPOCY U BBHITIOJHEHUS JIOMAIIHETo 3ajanus. B cpegnem
Ha 3TO Tpedyercst 2-3 yaca B 3aBUCHMOCTH OT 00BbEMa U YPOBHS CIOKHOCTH TEMBI.
JIns mOATOTOBKM K KOHTPOJIbHOW paboTe, KOJJIOKBUYMY WM TECTy TpeOyercs B
cpenHeM 4 daca.

OcoOeHHOCTBIO TAaHHOUM JAUCIUIUIMHBI SBJISETCS TECHas CBS3h (PU3UYECKUX 3a-
KOHOB C MpOIECCaMH B PACTCHUU, MPOIYKIIMU PACTCHUEBOJCTBA U OKPYXKaIOIICH
cpene (Bo3ayxe, BOAE U MOYBE) U NMPUHIUIIAMU JEHCTBUS COBPEMEHHON TEXHOJIOTH-
YEeCKOM W ucciefoBaTelibckoi anmaparypsl. [loaTomy, pazbupas Kaxayro TeMmy, He-
00X0/IUMO, BO-TIEPBBIX, MOHATh (PU3NYECKHUE 3aKOHBI WKW (HOPMYJIbI U, BO-BTOPBIX,
HAy4YUTHCA UX MCIOJIB30BATH ISl ONMUMCAHMS MPOIECCOB B PACTEHUSIX, OKPYKarOIIeH
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Cpelie WM B COBPEMEHHOM CEIIbCKOXO031CTBEHHOM 000pyI0BaHUH.

Haubonee TmarenbHOro paccMOTpeHHs! TPeOyIOT BOMPOCHI, Kacaromuecs (Qu-
3UYECKHUX SIBJICHUI B PACTEHUAX U MOYBE: TEIIONPOBOAHOCTD, U Py3usi, ocMoc, Ka-
NWUIApHBIE SABJIEeHUS, poTodrosornyeckue peakunu. OOpaTuTh BHUMaHUE HA METOA
MEYEHBIX aTOMOB B pacTeHHeBoJcTBE. HeoOXoAMMO MOMHUTH, YTO B arpOHOMHUYE-
CKOH IpaKTHKE JI000M CHELMATIUCT BCTPETUTCS €CIIU HE CO BCEMM, TO C OOJIBIIMHCT-
BOM M3 3TUX BOIIPOCOB.

Jlia ysicHeHMsI MaTepualla jKeJaTesIbHO MOJIb30BaThCsl 00YUYarOUMMH KOMIIbIO-
TEPHBIMH IIpOrpaMMaMu 1o (Gu3mke u3 M. 9, KOTOpbIe CoepKaT MOMUMO TEOpEeTHYE-
CKOM nH(popmanu 60JbII0E KOJIUYECTBO HHTEPAKTUBHBIX MOJIEIIEH.

Buabl u ¢gopmbl 0TPAOGOTKH NPONMYIIEHHBIX 3AHATHI

CryaeHT, mponmyCTHBIHK 3aHATHs 00s13aH ero oTpadorats. OTpaboTKa 3aHs-
TUW OCYIIECTBIISCTCS B COOTBETCTBUH C TPa(hUKOM KOHCYJIbTAIIHN.

[Tporyck JEKIIMOHHOTO 3aHATHS CTYACHT OTpadaThIBACT CaMOCTOSTEIBHO U
MIPEJICTABIISIET BEAYIEMY IPEIOAaBaTeIII0 KOHCTIEKT JICKIIUHA IO MPOMYIICHHBIM
3aHITHAM.

[Ipormyck MpakTUYEeCKOTrO 3aHITHS CTYACHT OTpadaThiBaeT MO PYKOBOACTBOM
BEJYIIETO MPEIo1aBaTess TUCIUTUTHHBI.

12. Meroau4yeckue peKOMEHAAUMH MPENOAABATEAM 110 OPraHU3alMU 00yYeHUs
10 JMCUMIINHE

B xypce «®Puzmnka» moMuMo TPaJIUIMOHHBIX UCTIOIB3YIOTCS CIeayIolme oopa-
30BaTeNbHbIEC M HHPOPMAIIMOHHBIE TEXHOJIOTHH.

— ConpoBOXICHUE JEKIUN U MPAKTUYECKUX 3aHITUA MHTEPAKTUBHBIMH TEMATHYE-
CKMMHM JEMOHCTPALUAMM U3 YKa3aHHOTrO B 1. 9 mporpammHoro obecneuyenus. Ha-
IIPUMED, IIPU U3YUYECHUU 3aKOHA COXPAHEHUS MOMEHTA MUMITYJIbCa ITI0Ka3bIBa€M HH-
TEPAKTUBHYIO MOJIENb «CKambs KyKOBCKOT0».

— Ha ogHOM wiM IBYyX NMPAKTHUYECKUX 3AHATUIX JHEMOHCTPUPYIOTCS COBPEMEHHBIE
MeTOo/ibl cOOpa JaHHBIX C U3MEPUTEIBHBIX AATYMKOB. Hampumep, mpoBoauM u3-
MEpEeHHE TeMIepaTypbl TAIOUIETo JibJa U 00pa30BABIICHCS BOJBI C 3aIUCHIO JIaH-
HBIX C JIaTYMKOB TEMIIEPATypbl HA KOMIIBIOTEP U OJHOBPEMEHHBIM ITOCTPOCHUEM
rpaduka 3aBUCUMOCTH TEMIIEPaTypPbl OT BPEMEHHU.

— OOmue ¥ MHAMBUIYaJIbHbIE TIOMAIIHUE 3aJJaHusl, B YACTHOCTH — HECTaHJapTHBHIE,
r7ie Hy’)KHO CaMUM HAWTH CrIocO0 pelIieHus 3a/1ayu U moo0paTh JaHHBIE U3 CTIpa-
BOYHMKOB WM U3 MHTEpHETA.

— IlpoBepka OCTaTOYHBIX 3HAHUM CTYACHTOB Ha KOMIIBIOTEPE C MOMOIIBIO IIPO-
IrpaMMBbl, YKa3aHHOM B II. 9.

OCOOEHHOCTBIO TPENOJaBaHUS JAaHHOW JUCLUIUIMHBI SIBJISETCS HEO0XOIu-
MOCTb Ha ayJAUTOPHBIX 3aHSATUAX MOKA3bIBaTh CTYJEHTAM CBS3b (PM3MUYECKUX 3aKOHOB
C IpoLeccaMHd B PAaCTEHUH, NMPOAYKLHUM PACTEHUEBOJCTBA U OKPYKAIOLIEH Cpene
(BO31yX€, BOJIC U MOYBE) U MPUHITUIIAMH JEHUCTBUSI COBPEMEHHON TEXHOJIOTHYECKOM
U UCCJEI0BaTeNbCKON anmaparypbl. Hampumep, cHauana oObACHIEM OCMOTUYECKHM
s dexT, a 3aTeM NEPEXOAUM K €ro POJIU B TUTAHUU PACTCHUI.
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Haubonee TmarenbHOro paccMOTpeHHs! TpeOyIOT BONPOCHI, Kacaromuecs Qu-
3MYECKUX SBJICHUM B PACTEHUSAX U TIOYBE: TEIUIONPOBOAHOCTH, 1 Py3usi, ocMoc, Ka-
NWUIApHBIE siBJIEHUs, (GoToOmosiornueckue peakuuu. Ocoboe BHUMaHUE CIEAYyeT
yAETUTh METOIy MEUYECHBIX aTOMOB B pacTeHUEBOAcTBE. HeoOx0anMo moauepKuBaTh,
YTO B arpOHOMHYECKOHN MPAKTUKE JTFOO0H CIEIUAINCT BCTPETUTCS €CIIM HE CO BCEMH,
TO ¢ OOJIBIIMHCTBOM M3 3THX BOIIPOCOB.

B dactu caMmocTosATenhHONW pabOTHI CTYIEHTOB Ie1eco00pa3HO ONMTHUMAIBHO
no0MpaTh 00BEM M YPOBEHb CIOXKHOCTH JOMAITHUX 3aJlaHUi, KOHTPOJIBHBIX padoT
U TECTOB U TLIATEJIbHO AHAJTU3UPOBATH PE3YJIbTAThl X BBITOJHEHUS.

Jlis mogaepKaHusl HHTEpeca K AUCHUIUIMHE MOXKHO MPEAOCTaBUTh CTYyACHTaM
BO3MOXHOCTh paboTaTh ¢ 00Y4aIOIMMHU MporpaMMaMu U3 M. 9 BO BHEy4eOHOE Bpe-
Msi, HallpuMep, B KOMIBIOTEPHOM KJIacCe€ MM Ha KOMIIbIOTEpax Kadempsl, a Takxke
IPOBOANUTH €XKEHENEIbHbIE WHANBUAYAIbHbIE KOHCYJIbTAIMM C OTCTAIOIIMMHU U Ta-
JTAHTIUBBIMH CTYICHTAMHU.

CTyneHTsI, MPOMYCTUBIINE 3aHATH, 005S3aHbI X OTPabOTaTh BO BHEYPOUHOE
BpeMsI Ha €XKCHEICIbHBIX TOTIOJHUTEIBHBIX 3aHATUAX (TEKYIIUX KOHCYIbTALINAX ).
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