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Heanose HU.B. Kpatkuit Kypc nekuuii mo ¢pusuke (BTOpoe H3JaHHE, IOIMOJHEHHOE, C
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Paspaboruuk: 11.B. IBaHOB, K.0-M.H., IOIEHT « 22 » ol 2021 r.

Pabouas nporpamma nepecMoTpeHa u ogoOpeHa Ha 3acelanuu Kadeapsl MexaHu3anuu
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B pabouyto mporpammy He BHOcSTCS n3MeHeHus. [I[porpamma akTyanu3upoBaHa s

2020 r. Hayana NOATOTOBKH. i
/A

Ve
Paspabotuuk: MBanos 1.B., k.p-M.H., 10I€HT /M

29.06.2020 r.

Pabouas mporpamMmma nepecMoTpeHa 1 0Jlo00peHa Ha 3aceaHuu Kadeapbl MeXaHHU3a-
[IUH CEIBCKOXO03IMCTBEHHOTO MPOU3BOACTBA MPOTOKOJI Ne 15 ot 29.06.2020 r.

3aBenyromumii kadeapoi W Yy6apos d.JI.

JInceT akTyanu3anuu NpUHAT HA XpaHeHHe:
3aBeAyIOIIMIA BBITyCKaOIIEeH kKadeapoi arpOHOMUU
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/ 29.06.2020 r.
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1/ q/ / |
Pa3paboTuuk: W I.B. UBaHOB, K.()-M.H., JOLEHT
X,
26.06.2019 .

[Iporpamma cocrasiena B cootBeTcTBUU ¢ TpedoBanusamu OI'OC BO no nampasie-
HUIO oaAroToBkH 35.03.04 « ArpoHOMUS» U y4eOHOTO TUIaHA.

[Iporpamma ob6cyxkaeHa Ha 3aceqaHuu Kadenpsl MEXaHU3AlUU CETbCKOXO03iCTBEH-
HOTO MPOU3BOICTBA, TPOTOKOJ Ne 12 o1 27.06.2019 r.

3aB. xadenpoit " B.H. Cuznopos, a.1.H., mpodeccop

27.06.2019 .

Corj1acoBaHo:
[Tpencenarens yueOHO-METOIUYCCKON KOMUCCHH 10 HAIIPABJICHHUIO MTOATOTOBKU «AT-

POHOMUS %
W 4 .
(e A.H. Ucakos, 1.c/x.H., mpodeccop
28.06.2019 .

3aBenyIONIMii BBITyCKAIOIIeH KaQgapoil arpoHOMUN

B.K. Xpamoii, 1.c/X.H., mpodeccop
28.06.2019 .

IIpoBepeno: Z
Hauvanpuuk YMUY noueHT O.A. OkyHeBa
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AHHOTAIUA

paboueit mporpammel yaeOHou qucuuiuinHbl b1.0.09 «Dusnkay»
JUISl TOATOTOBKM OakasnaBpa 1o HarnpaiieHuto 35.03.04 « ArpoHOMUSY,
HAIPaBJICHHOCTh: « ATpOOU3HECY, «3aluTa pacTeHui U GUTOCAaHUTAPHBINA KOH-
TPOJIbY

Heab ocBoenus AucuUIIMHBI «DU3KKa» MPU MOATOTOBKE arpOHOMOB COCTO-
UT B (POPMUPOBAHUHU IPEACTABICHUM, MOHATHH, 3HAaHUM O (yHIaMEHTAIbHbBIX 3aKO-
HaX COBPEMEHHOW (PM3MKH, HABBIKOB IPUMEHEHUS B NPO(ECCUOHAIBHOMN JNeSTENbHO-
CTH (PU3UYECKUX METOJIOB U3MEPEHUH U ucciaeaoBanuid. CTyJEHTBI TOJKHBI O3HAKO-
MUTBCSI C OCHOBHBIMH (PU3MUECKUMHU SIBICHUSIMH B MPUPOJE U UX BIMSIHHUEM Ha pac-
TeHUs, ¢ (PU3NUYECKUMH IPOIIECCAMU, MPOTEKAOIIMMH B PACTEHUSX, a TaKKe ¢ PU3u-
YeCKUMH MPUHIUIAMHU pabOThl TEXHOJIOTUYECKOTO U UCCIIE0BATEIBCKOIO 000py10-
BaHM, UCIIOJIB3YEMOI'0 B arPOHOMUYECKOU MPAKTHUKE.

MecTo AMCUMIIMHBI B Y4e0OHOM ILIaHe: qucuuiuinHa «Ou3nka» OTHOCHUTCS
K 0053aTeJIbHOM YacTH NporpaMMmbl 00ydeHust o HanpasieHuto 35.03.04 «ArpoHo-
MHsS» U IPOBOJUTCA B 1-M cemecTpe.

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

VYK-1 — cnoco0eH ocymiecTBIsATh MOUCK, KPUTHUECKUI aHalu3 M CUHTE3 MH(pOpMa-
LIUU, IPUMEHATh CUCTEMHBIN ITOAXO/ IS PEILICHMSI IOCTABJICHHBIX 3a/1a4:

— YK-1.3 — paccmaTpuBaeT BO3MOXKHBIE BAPUAHTHI PEILICHMS 3a1a41, OLIEHNUBAs
UX JIOCTOMHCTBA U HEIOCTaTKH;

OIIK-1 — cnocobeH pemiaTh TUMOBBIE 33/1a4¥ TPO(ECCHOHATBLHOM ACSITEIPHOCTH Ha
OCHOBE 3HAaHWM OCHOBHBIX 3aKOHOB MAaT€MaTHYECKMX M €CTECTBEHHBIX HAYK C IIPH-
MEHEHHEM MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI:

— OIIK-1.1 — neMOHCTpUPYET 3HAHUE OCHOBHBIX 3aKOHOB MAaTE€MAaTUYECKUX,
€CTECTBEHHOHAYUYHbBIX U 00IIEeNpodecCUOHANbHBIX JUCLUUIINH, HEOOXOJUMBIX IS
pELIeHMs TUIOBBIX 33Ja4 B 00JIACTH arpOHOMUU;

— OIIK-1.2 — ucnonb3yeT 3HaHNs OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHUX U €CTe-
CTBEHHBIX HayK JUISl PEUIEHUS CTAHAAPTHBIX 3a/1a4 B arPOHOMMUH.

Kpartkoe coxepxkanume AucuMIVIMHBI. JucuumimnHa «®OU3MKa» CONEPKUT
CIEAYIOIIUE pa3LENbl: MEXaHUKA, TEPMOAMHAMHUKA, DJIEKTPOJMHAMHUKA, ONTHKA M
KBaHTOBas (gusuka. B pabouell nmporpaMMe mpeacTaBleHbl TEMbl KaKJIOT0 pasjena,
yKa3aHbl CBSI3U C APYTUMHU JUCLUIUIMHAMU, BUbI 3aHATUHN, TEMAaTHKa JJAOOPATOPHOTO
NPaKTUKyMa U IPAKTUYECKHUX 3aHATUH, Y4eOHO-METOANYECKOe, MHPOPMAIIMOHHOE U
MaTepUaIbHO-TEXHUYECKOE 00eCreueHrne, METOINYECKUEe PEKOMEHIalluu 110 OpraHu-
3aI[UU U3YYCHHUS TUCLUIIIINHBI.

OO0masi TPy10€eMKOCTh JUCHMILUIUHBI: 3 3a4eTHBIX equHHIIBI (108 yacoB).

IIpoMeKyTOYHBII KOHTPOJIb: DK3aMEH.

1. Ileab ocBOEHHUS AMCUUILIMHBI

HCJ'IBIO JUCIHITIIINHBI «Dus3ukay SIBISICTCS OCBOCHHE CTyACHTaMU TCOPCTHUYC-
CKHUX U IIPAKTHYCCKUX 3HAHUU O Q)YHHaMGHTaHLHLIX (I)I/I?)I/ILICCKI/IX 3dKOHax IMpUPOIHLI,
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IIPUMEHEHHUE ITUX 3aKOHOB I ONMCAHUS MPOLECCOB B PACTEHUHU, IPOAYKIHAU pac-
TEHHEBOJCTBA U OKpY’Karoleh cpejie (Bo3ayxe, BOAEC U MOYBE) U MPUHIUIIOB JEHUCT-
BUSI COBPEMEHHOW TEXHOJOTMYECKOW WM HCCIEN0BATENILCKOM armaparypbl, a TaKxke
NpUOOpPETEHUE YMEHUI U HABBIKOB MPUMEHEHUSI (PU3NUECKUX METOJIOB U3MEPEHUN U
uccleI0BaHu B TpodeccnoHaIbHOM AesATeTbHOCTH.

2. MecTO IMCHUILUIMHBI B y4e0HOM Mpoiecce

Huctuminna «®dus3uka» BKIOYEHA B MepeYeHb 0053aTebHON YacTH y4eOHOTO
wiada. JucuurmuimHa «®uszuka» peaausyercss B COOTBETCTBUU C TpeOOBaHUAMHU
®I'OC, OIIOIT BO u Yue6Horo miuana no HanpasieHuto 35.03.04 «ArpoHoMus».

[IpenmiecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO OazupyeTcs
mucruIuinHa « Ou3nkay SBISIOTCS MIKOJIbHBIE KypChl (PU3UKUA U MaTEMAaTUKH, a TAKKe
Kypc MateMaTuku B By3e. [loaTomy miis u3ydeHnus (pu3uku CTYACHT TOJDKEH TBEPIO
3HATh OCHOBBI ATUX AUCLHIUINH.

Kypc ¢usuku sBhsieTcss OCHOBOIOIATAOIINM JIJIsT U3YUYCHUS CIEIYIONUX JTHAC-
IUIUIAH: (QU3U0JI0TUSI U OMOXUMUSI PaCTCHUHN, arpoMEeTeOpOJIOT s, ITOYBOBEJACHUE C
OCHOBaMHU Teorpaduu MOYB, MEXaHM3allUsl PACTEHHUEBOJICTBA, XpaHEHUE M Iepepa-
00TKa MPOAYKLUMH PAaCTEHUEBOJICTBA, CEIbCKOXO3AMCTBEHHAS PAJUOJIOTHS, CEIbCKO-
X03MCTBEHHAS YKOJIOTHUSI, 0€30MaCHOCTh KU3HEACATEILHOCTH.

Oco0EeHHOCTBIO TUCIMIIIUHEI SBIIETCA ee 0a30BbIi XapakTep Ml OOJbIIUHCT-
Ba MpeaMEeTOB NMPoGeCcCHOHANBHOTO IUKIA. DTO O00YCIOBIECHO TeM, YTO (yHIAaMEH-
TajabHbIE (PU3UYECKUE 3aKOHBI JIEKAT B OCHOBE OOJBIIMHCTBA MPOIIECCOB B PACTCHHUHU
U OKpYy’Karouiei cpene (Bo31yxe, BOJIe U MOYBE), a TAKKE B OCHOBE JIEUCTBUS COBpE-
MEHHON TEXHOJIOTMYECKOM M HCCIIeNOBaTeNbCKOM amnmaparypel. [loatomy 3HaHus,
MOJIyYCHHBIC TIPU M3yUYEHUU AUCHUIUTHHBI «Dusukay, mnamee OyayT HCIOIH30BaHBI,
IIPEXK]Ie BCETO, B MPOGECCHOHATHHON IEATETLHOCTH.

PaGouas nporpamma auctuuinabl « DU3MKay 111 MHBAJTUAOB U JIUI] C OTPaHU-
YEHHBIMH BO3MOKHOCTSIMU 37I0POBbSI pa3padaThIBa€TCs] WHIWBHIYATHHO C YYETOM
0COOCHHOCTEHN MCUXO(DU3UUECKOTO Pa3BUTHS, WHIUBUAYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHUSA 37I0POBbsI TAKUX 00YyUYarOIIUXCSI.

3. IlepeveHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs N0 IMCUMUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeJIbHOM
NPorpaMMbl

W3yyenne naHHOW ydeOHOW AWCIMIUIMHBI HAMpaBlIeHO Ha (HOPMHUPOBAHHE Y
00yYaroIMXCcsi KOMIIETCHITUH, TPEACTaBICHHbBIX B Ta0uIe 1.



TpeﬁoBaHml K pe3yJbTaTaM 0CBOCHHUSA y‘l€6H0ﬁ ANCIHUIIJINHBI

Tabmuua 1

3a/1a4y npodeccuoHaNbHON
JIeSITEILHOCTH Ha OCHOBE 3Ha-
HUIH OCHOBHBIX 3aKOHOB MaTe-
MATHYCCKHUX U €CTCCTBCHHBIX
HayK C IpUMEHEeHHeM uHpop-
MAallMOHHO-
KOMMYHUKAIIMOHHBIX TEXHO-
JIOTHUH

pHUpYeT 3HaHHE OcC-
HOBHBIX 3aKOHOB Ma-
TEeMaTHYECKHX, eCTe-
CTBCHHOHAYYHBIX H
obmenpodeccuo-
HAJIBHBIX TUCIHILINH,
HEOOXOIMMBIX ISt
peIIeHHs TUTIOBBIX
3a7a4 B o0nacTy ar-
pPOHOMHH

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

(Gu3nYecKux IMpPOLECCOB,
MIPOUCXOJSAIINX B TIOYBE,
pacTeHUM U IPOTyKIUH

No Kon Crmeeme e B pe3ynbraTte n3yueHus: yueOHON AMCHUTUIMHBI 00YUYaIOLIUeCs TOJKHBI:
m/m | KOMHIe KOMITIETEHITNH (WK €€ 4acTh) TEHLIUN 3HATh yMETh BJIAJIETh
TEHIIUU

I. |YK-1 Cnocoben ocymiecTBisaTh mo- | YK-1.3 — paccmatpu- |COBpeMEHHYI0  KapTHHY |[TPaMOTHO W apryMEHTH-|METOJAaMH  aHaju3a |
UCK, KpUTHYECKUN aHAIN3 U BaeT BO3MOXKHBIE Ba- |MHpa Ha OCHOBE €CTECT-|pOBaHO W3jJaraTh CBOM |0000meHuss uHdOpMa-
CHHTE3 HH(POPMAIINH, IPUME- | PUAHTHI pEIICHUS 3a- | BECHHOHAYYHBIX 3HAHUN MBICJIH, CTaBUTHh IIeNIb W |LWU, METOJAaMH HaOII0-
HSTh CUCTEMHBIH MOAXOM /U | Ja4M, OLICHUBASI UX BBIOMpaATh MyTH €€ J0C-|JCHUS U IKCIIEPUMEHTa
pelIeHts TOCTAaBJIEHHBIX 3aja4 | JOCTOUHCTBA U HEJIOC- THOKCHUS

TaTKU
2. |OIIK-1 |CmocobeH pemarb TUIIOBBIE OIIK-1.1 — neMOHCT- |OCHOBHBIE  (PH3HUECKUE | OTIPENIEIATh CYIIIHOCTb | HABBIKAMH  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 JUI pelleHus
CTaHJapTHBIX 3a/1a4 B
arpoOHOMHUHU

OCHOBHBIE METO/IbI IPO-
BeIeHUS 1 00paboTku (u-
3UYECKUX U3MEPCHUI

IUTAHUPOBATh U CTaBUTh
9KCIIEPUMEHTBI, IPOBOAUTD
U3MEpPEHUsI ¥ OLICHUBATh UX
PpE3yJIbTaThI, AENaTh BHIBO-
TTbI

HaBbIKaMU pabOThI Ha
nabopaTopHOM 000py-
JIOBaHUU




4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHbI

4.1 Pacnpenesienne TPyA0EMKOCTH TUCHUIIMHBI 110 BUIaM padoT 1Mo ceMecTpam

OO6mast TpyA0€MKOCTh NUCIUIUINHBI cocTaBisieT 3 3a4.ef. (108 wacoB), ux pacrnpene-
JICHUE TI0 BHJIaM paboT U IO ceMeCcTpaM IPeJICTaBICHO B TabuIie 2.

OYHASA ®OPMA OBYYEHMUSA

Tabmuua 2a
Pacnpene.ﬂeﬂne prI[OéMKOCTI’I JUCHUIIJIMHBI 110 BUJIaM paﬁoT o ceMmecrpam
TpynoémkocTh
Bua y4eoHoii padoThI B 1.4. mo cemecTpam
yac. 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) 36 36
camocmosimenbHoe U3yueHue pazoenos, Camono020mosKa
(npopabomka u nogmoperue 1eKYUOHHO20 Mamepuala u ma- 36 36
mepuana y4eOHUKo8 u yueOHbIX N0COOULl, N0O20MOBKA K 1a00-
PAMOPHLIM U NPAKMUYECKUM 3AHAMUAM, KOIOKEUYMAM U m.0.)
Iloocomoska k 3K3ameny (KOHMpob) 18 18
By npomMeXyTOUHOTO KOHTPOJIS: 9K3aMeH
3A0OYHAS ®OPMA OBYUYEHMUSI
Ta6nuna 26
Pacnpez{e.ﬂeHne prIIOéMKOCTI’I AUCIHUIIJIMHBI 110 BUJIaM paﬁoT 10 ceMecTpam
TpynoémkocTh
Bua y4eoHoii padoThI B 1.4. mo cemecTpam
yac. 1
O01as TpyA0EMKOCTb JUCIUIUIMHBI IO YYEOHOMY TUIAHY 108 108
1. KonTakTHas padora: 12 12
AyautopHasi pabora 12 12
8 MOM Hucue:
qekyuu (J1) 4 4
npaxkmuyeckue 3auamus (113) 8 8
2. CamocrositeabHast padora (CPC) 87 87
camocmosimenbHoe u3yueHue pazoenos, Camono020mosKa
(npopabomka u nogmoperue 1eKyUOHHO20 Mamepuala u ma- Q7 37
mepuana y4eOHUKo8 u yueOHbIX N0COOULl, N0O20MOBKA K 1a00-
PAMOPHLIM U NPAKMUYECKUM 3AHAMUAM, KOIOKEUYMAaM U m.o.)
Ilooecomoska k 3K3ameHy (KOHmMpOJb) 9 9
Bun npomMexyTOUHOT0 KOHTPOJIS: HK3aMeH




4.2 Conep:xaHue TMCHUILIAHBI

OYHASA ®OPMA OBYUYEHUSA
TabOnuna 3a
TemaTnuyeckunii NUIaH y4eOHOM IMCIUTITHHBI

HaumeHoBaHue pa3ieioB U TeM AyautopHas pa6ora | BHeayautopH
.. Bcero

AUCHUIINH (YKPYTHEHHO) JI 113 asi padora CP
Paszzgen 1 «Mexanukay» 24 4 8 12
Paznen 2 «TepmoanHamukay 24 4 8 12
Paznen 3 «DnekTpornHaMHuKa 24 4 8 12
Pa3nen 4 «Ontukay 24 4 8 12
Paznen 5 «KBanToBas pusnka» 12 2 4 6
HWToro mo fucuuImInHe 108 18 36 54

Pa3zgea 1. Mexanuka

Tema 1. OcHOBBI KHHEMATHKH U JHHAMHKH
OCHOBHBIC XapaKTEPUCTUKU JIBUAKEHMS. 3aKOHbI Hbl0TOHA. 3aKOH COXpaHECHUSI HUM-
nynbca. Pabora m MomHOCTh. 3aK0H coxpaHeHus sHepruu. OCHOBHOE ypaBHECHHE
JMHAMUKH BPAIATEILHOIO JIBUXKECHHUS TBEPJOrO Tejia. 3aKOH COXPAHEHUS] MOMEHTa
MMITYyJIbCa. DHEPrus Bpallarolierocs Tena.

Tema 2. Mexanudeckue kosied0anusi. OCHOBBI THAPOAUHAMUKH
["apMoHmYeckre KoaeOaHuss M MX XapaKTEPUCTHKU. 3aTyXalolue W BBIHYKICHHBIC
KoJieOaHus, pe3oHaHC. MexaHndeckue BOJHBI. DU3NUECKHUE XapPAKTEPUCTUKHU 3BYKO-
BbIX BOJIH. CTallMOHAPHOE JBMXKEHUE UACATBbHON JKUAKOCTH, YpaBHEHUE bepHyuin.

Pa3zgen 2. TepmMoaunamMuka
Tema 3. IlepBoe u BTOpOe Ha4Ya1a TEPMOAUHAMUKH. JHTPONUS
YpaBHEHHE COCTOSIHUS HMACATBHOTO ra3a. DKCIEPUMEHTAJIbHbIC Ta30BbIE€ 3aKOHBI.
ITepBoe Hauano TEPMOAMHAMUKH, TEIJIOEMKOCTh. BTOpoe Havano TepMOIAMHAMUKH,
SHTPOIHUS.
Tema 4. SABiaenuss neperHoca. Ma3zoBbie npeppamieHusi. IloBepxHocTHOE
HaTsKeHHUe KkuaKkocreit. Ocmoc
TernonpoBognocts U KoHBekiusA. dudbdysus. dazoBeie npespaimienus. da3oBbie
NPEBpAILlCHUs B )KUBBIX OpraHu3Max u ouorexHosoruu. [loBepXHOCTHOE HATSXKEHUE
xuakoctel. OCMOC U OCMOTHUYECKOE JIaBlIeHHE. 3HAUYE€HUE OCMOCa JJIsl )KUBBIX Opra-
HU3MOB.

Pa3zgen 3. DieKTpPOAMHAMHUKA

Tema S. I1ocTOAHHBIN JIEKTPUYECKHH TOK
3akon OwMa, 3akoH J[xoyns — Jlenna. DnekTpoaBukyias cuia, npasuia Kupxroda.
DJIEKTPUYECKUN TOK B Pa3JINYHBIX CPEIaXx.

Tema 6. duekrpomaruuTHass MHAYKUMS. [lepemenHbIi TOK
DJIEKTPOMArHUTHAsI UHAYKIMA. ICTOYHUKY TEpeMEHHOT0 ToKa. 3akoH OMa i1 1Ienu
MIEPEMEHHOTr0 TOKa

Pazgea 4. OnTtuka
Tema 7. I'eomerpuyeckass onTtuka. Poromerpus



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 AyautopHasi padbora | BHeaynuTopH
. Bcero
AUCHHUIINH (YKPYTHEHHO) JI 113 as padora CP
Pazgen 1 «MexaHukay 24 2 22
Paznen 2 «TepmoanHnamuka» 24 2 2 20
Paznen 3 «DnexkrpoanmHaMuKa 24 2 22
Pasnen 4 «Ontukay 24 2 22
Paznen 5 «KBanroBas usukay 12 2 10
HWToro mo gucuumnjinHe 108 4 8 96
4.3 Jlekuun/mpakTudeckne/ 3aHATUSA
OYHAS ®OPMA OBYUEHUS
Tabnuma 4a
Conepxxanue JieKIUii/ TPAKTHYECKHUX 3aAHATHIA M KOHTPOJIbHbIE MEPONPHUSTHSA
Ne LERERane Ne 1 Ha3BaHue JeKIUH/ Dopmupyembie IEfiy Koua-Bo
n/n pasjena, re- NPAKTHYECKUX 3aHATHH KOMIIETeHIIUH KOHTPOJIBHOTO | - op
MBI MEpONPUATHSA
1. YK-1.3 12
Pasnen 1. Mexannka OIK-1.1 TeCTHpOBA-
OIK-1.2 e
Tema 1. Oc- | Jlekus Ne 1. OcHOBBI KMHEMA- YK-1.3 oInpoc 2
HOBEI KHHE- THUKU U JUHAMUKU OIIK-1.1
MaTHKH U OIIK-1.2
JIMHAMHUKH I13 Ne 1. OcHOBHBIE XapaKTepH- VK-1.3 poBepKa 1/3, 2
CTUKH JBIDKEHUS. 3aK0oHBI Hbl0- OIIK-1.1 onpoc
ToHa. PaboTa u MoIHOCTE. 3a- OIIK-1.2
KOHBI COXPaHCHHSI UMITYJIbCA U
sHeprur. OCHOBHOE YpaBHEHHUE
JTUHAMUKY BpaIlaTeIbHOTO
JIBIDKCHUSI TBEPJIOTO Teja. 3a-
KOH COXpPaHEHUSI MOMEHTA UM-




Ne Haspanue Ne u HazBaHMe JieKkIuii/ DopmupyemMble B Koxa-Bo
n/n pasjena, re- NPAKTHYECKUX 3aHATHH KOMIIETeHIIUH KOHTPOJIBHOLO | ) op
MbI MEpPONPUATHSA
MyJbca. DHEPTHs BpallarolIero-
cs Tena
I13 No 2. JIP Ne 1. U3mepenue VK-1.3 3ammTa 2
Kod(UITUEHTA TPEHUS CKOJTb- OIIK-1.1
KEHUS OIIK-1.2
Tema 2. Me- | Jlekuus Ne 2. Mexanuueckue VK-1.3 onpoc 2
xaHu4eckue | kosjebanus. OCHOBBI THAPOIH- OIIK-1.1
KoJeOaHusl. HAMUKHU OIIK-1.2
OcnoBbl rua- | I13 Ne 3. ®usnueckuii 1 mare- YK-1.3 IpoBepKa J/3, 2
POAMHAMHUKH | MAaTHYECKUN MasTHUKU. ['apmo- OIIK-1.1 onpoc
HUYECKHe KoJeOaHus 1 ux xa- OIIK-1.2
PAKTEPUCTUKH. 3aTyXalOIIHe U
BBIHY>KJICHHBIE KOJIeOaHMUsI, pe-
30HaHC. CTallMOHapHOE JIBUXKe-
HUE UIeaTbHON KHUIKOCTH,
ypaBHeHHe bepHym
I13 Ne 4. JIP Ne 2. Onpenenenue VK-1.3 3aIuTa 2
nepuoza Kojnebanuii puszmye- OIIK-1.1
CKOI'0 MasiTHUKA OIIK-1.2
2. YK-1.3 KOHTPOJIb- 12
Paznea 2. Tepmoaunamuka OIIK-1.1 Has padora
OIIK-1.2
Tewma 3. Ilep- | Jlekums Ne 3. IlepBoe u BTOpOE VYK-1.3 onpoc 2
BOE M BTOpOE | Hayaja TePMOAMHAMUKHA. DHTPO- OIIK-1.1
Hayaja Tep- s OIIK-1.2
MoauHaMuKH. | [13 Ne 5. VpaBHeHue cocTossHUS VK-1.3 poBepKa 1/3, 2
OHTponus UJEAIBHOTO raza. JKCIepUMEH- OIIK-1.1 orpoc
TaJIbHBIEC Ta30BbIE 3aKOHEI. [1ep- OIIK-1.2
BOE€ HA4YaJIO0 TEPMOJUHAMUKH, TE-
MJI0EMKOCTh. BTOpoe Hayaso
TEPMOJAMHAMUKHU, SHTPOIHUS
I13 Ne 6. JIP Ne 3. Onpenenenue VYK-1.3 3aIuTa 2
KOJIMYECTBA TEIUIOTHI, I0Jy4YEH- OIIK-1.1
HOT'O BEIIECTBOM OIIK-1.2
Tewma 4. SIB- | Jlekuus Ne 4. fIBnenus nepeHo- YK-1.3 orpoc 2
neHus nepe- | ca. @azoBbie mpeBpaienus. [1o- OIIK-1.1
Hoca. Pa3zo- BEPXHOCTHOE HATSIKEHUE JKH]I- OIIK-1.2
BbI€ MpeBpa- | kocteil. OcMoc
mienus. [To- | II3 Ne 7. TeronpoBOJHOCTb. YK-1.3 npoBepKa 1/3, 2
BepxHOCTHOE | [uddysus. Pa3zoBbie mpeBpa- OIIK-1.1 OIpoc
HaTsOKEHUE wenus. [loBepxHoCcTHOE HATS- OIIK-1.2
JKUKOCTEH. JKeHHue xuakocte. OcMoc u
OcmMmoc OCMOTHYECKOE JaBJICHUE. 3Ha-
YeHHe 0cMoca I AKUBBIX Opra-
HU3MOB
I13 Ne 8. JIP Ne 4. Onenka rer- VK-1.3 3alluTa 2
JIOBOT'O MOTOKA Yepe3 OKHA B OIIK-1.1
ayAMTOPUHU OIIK-1.2
3. YK-1.3 12
Pa3nea 3. DuekTpoanHaMuKka OIIK-1.1 KOJIJIOKBUYM
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Ha3zBanue

Bug

Ne Ne u HazBaHMe JieKkIuii/ DopmupyemMble Koxa-Bo
n/n pasjena, re- NPAKTHYECKUX 3aHATHH KOMIIETeHIIUH KOHTPOJIBHOLO | ) op
MbI MEpONPUATHSA
OIIK-1.2
Tema 5. Ilo- | Jlekuus Ne 5. IToctossHHBIN VYK-1.3 onpoc 2
CTOSTHHBIN JJIIEKTPUYECKUN TOK OIIK-1.1
ANEKTpHUYe- OIlK-1.2
CKUU TOK I13 Ne 9. 3akon Oma. 3akon Pa- VK-1.3 poBepKa 1/3, 2
pazest 1 3JEKTPoIin3a. 3aKOH OIIK-1.1 ompoc
Jxoyns — Jlenna. Pacuer crou- OIIK-1.2
MOCTH M3PACX0J0BAaHHOM AJIEK-
TPOIHEPTUU
I13 Ne 10. JIP Ne 5. U3mepenue VK-1.3 3aIuTa 2
SJ1C ¥ BHYTPEHHETO CONPOTHUB- OIIK-1.1
JICHHWS] ICTOYHUKA TOKA OIIK-1.2
Tema 6. Jlexuus Ne 6. DnekTpomarHur- YK-1.3 oInpoc 2
OnektpoMar- | Has MHAYKUus. [lepeMeHHbIi OIIK-1.1
HUTHAas UH- TOK OIIK-1.2
nykius. [Te- | 13 Ne 11. 3akon OMma 1151 ienu VYK-1.3 MIPOBEPKA 11/3, 2
PEMEHHBIN MEePEeMEeHHOT0 Toka. Pabora u OIIK-1.1 onpoc
TOK MOITHOCTb MEPEMEHHOI0 TOKa OIIK-1.2
[13 Ne 12. JIP Ne 6. Dxcniepu- VK-1.3 3aIuTa 2
MEHTaJIbHas MPOBEPKa 3aKOHA OIIK-1.1
OmMa J1s1 1Ienu NepeMEeHHOTOo OIIK-1.2
TOKa
4. YK-1.3 KOHTPOJIb- 12
Pa3nea 4. Onruka OIIK-1.1 Has padora
OIIK-1.2
Tema 7. I'eo- | Jlexnus Ne 7. ['eomerpuueckas YK-1.3 onpoc 2
MeTpudeckas | ontuka. oromerpus OIIK-1.1
ontuka. Po- OIIK-1.2
TOMETpUS I13 Ne 13. 3akoHbI reoMeTpHue- VYK-1.3 poBEpKa 1/3, 2
CKOU ONTUKH. TOHKHE JTUH3BI, OIIK-1.1 onpoc
MHUKpOcKoIl. PoToMeTpust OIIK-1.2
I13 Ne 14. JIP Ne 7. U3mepenue VK-1.3 3aIuTa 2
(OTOMETPUUYECKUX XapaKTepU- OIIK-1.1
CTHUK IIOMEIICHUSI OIIK-1.2
Tema 8. Bon- | Jlexius Ne 8. BoiaHoBast onTHKa. VYK-1.3 orpoc 2
HOBas onTu- | TemioBoe U3nydeHue OIIK-1.1
ka. TernoBoe OIlK-1.2
U3IIy4YCHUE I13 Ne 15. Pasperaromias cro- YK-1.3 IpoBepKa 1/3, 2
COOHOCTh ONTHYECKUX MPUOO- OIIK-1.1 oTmpoc
poB. TerioBoe u3y4YeHue OIIK-1.2
I13 Ne 16. JIP Ne 8. Onpenenenue VYK-1.3 3aIuTa 2
pazperaronieii crrocoOHOCTH Cy- OIIK-1.1
XOr0 ¥ IMMEPCHOHHOTO 00bEK- OIIK-1.2
THBa MUKPOCKOIIA
5. YK-1.3 TeCTUPOBA- 6
Paznen S. KpanroBasi pusuka OIIK-1.1 Hue
OIIK-1.2
Tema 9. Jlexums Ne 9. KBanroBast onru- VK-1.3 onpoc 2
KBanToBas ka. ®orobuonorus. Ksantosas OIIK-1.1
ontuka. Po- | mozaesb aroma. Monens sapa, OIIK-1.2
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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
TOOUOJIOTHS. | SJIEpPHbIE PEaKIUU, PATUOAKTHB-
KBanroBas HOCTbh. MeTOJ1 MEYEHBIX aTOMOB
MOJIENIb aTO- | B CEJIbCKOM XO3sIiiCTBE
ma. Mozxens | I13 Ne 17. KBautsl cBeta, oto- YK-1.3 IpoBepKa 1/3, 2
snpa, siaep- s dexrt. JIazeps! u ux npume- OIIK-1.1 onpoc
HBIC PeaK- HeHue B Ouonoruu. ®otobuono- OIIK-1.2
WU, PAIHO- | TUYECKHUE peakiuu. SaepHbie
AKTUBHOCTb. | pEaKLHH, PAJUOAKTUBHOCTb.
Meton me- MeTo MeueHbIX aTOMOB B CEllb-
YEHBIX aTo- CKOM XO35IiCTBE
MOB B C€JIb- I13 Ne 18. JIP Ne 9. Bupryaib- YVK-1.3 3ammTa 2
CKOM X035~ | HbIil npakTukyM «CHeKkTp aroMma OIIK-1.1
CTBE BOJIOPOJIa» OIIK-1.2
3AOYHASA ®OPMA OBYYEHUSA
Tao0muma 40
Conep:xanne JieKIMil/ NPAKTUYECKUX 3AHATHI M KOHTPOJIbHbIE MEPONIPUSITHS
Ha3panue . Bun
Ne Ne u HazBaHMe JIeKI Mt/ dopMupyeMble Koxa-Bo
o/ | PAETATE NPAaKTHYECKUX 3aHATHI KoMmerenuun | o POTPHOTO ) o
MBI MepPONpPHATHS
1. YK-1.3 2
Pa3znen 1. Mexanuka OIIK-1.1 Tecruposa-
OINK-1.2 Hue
Tema 1. Oc- Jlexmus Ne 1. OcHOBEI KHHEMA- VK-1.3 Ompoc 2
HOBBI KUHE- TUKU U JTUHAMHUKHA OIIK-1.1
MAaTHUKHA U OIIK-1.2
JTUHAMUKA
2. YK-1.3 KOHTPOJIb- 4
Paspnen 2. Tepmoannamuka OIIK-1.1 Hasi paboTa
OIIK-1.2
Tema 3. Ilep- | Jlexkuust Ne 2. TlepBoe u BTOpOE VYK-1.3 onpoc 2
BOE M BTOpPOE | Hayaja TEPMOJUHAMUKU. DHTPO- OIIK-1.1
Hayasa Tep- s OIIK-1.2
MOJIMHAMUKH.
OHTponus
Tema 4. SB- | II3 Ne 1. TennonpoBOAHOCTb. VK-1.3 poBepKa 1/3, 2
nenus niepe- | Juddyszus. dazoBsie mpeBpa- OIIK-1.1 oTpoc
Hoca. ®a3o- | meHusd. [loBepxHOCTHOE HATSA- OIIK-1.2
BbI€ MIPEBpA- | *KEHHUE )kuaKocter. OcmMoc u
mienus. [lo- | ocMoTudeckoe nasienue. 3Ha-
BEPXHOCTHOE | YEHHE OCMOca JJis KHUBBIX Opra-
HATSKEHUE HU3MOB
JKUJIKOCTEMN.
OcMmoc
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 pajzies s 3IEKTPOoan3a. 3aKOH OIIK-1.1 Onpoc
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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
AJEKTpHUYe- Jxoyns — Jlenna. Pacuer crou- OIIK-1.2
CKHM TOK MOCTH U3pacX0J0BaHHOM JJICK-
TPOIHEPIUU

4. YK-1.3 KOHTPOJIb- 2

Pa3nea 4. Onruka OIIK-1.1 Has padora
OIIK-1.2

Tema 7. I'eo- | I13 Ne 3. 3akoHbI reoMeTprye- YVK-1.3 MIpOBEPKA 11/3, 2
METpUYECKasl | CKOW ONTUKHU. TOHKHE JINH3BI, OIIK-1.1 oInpoc
ontuka. @o- | Mukpockon. @oTomeTpus OIIK-1.2
TOMETPUS

5. YK-1.3 TeCTUPOBAa- 2
Pa3pnen 5. KBanToBas pusuka OIIK-1.1 HHEe

OIIK-1.2
Tema 9. I13 Ne 4. KBanTsI cBeTa, (oTO- YK-1.3 poBepKa 1/3, 2
KBanToBas ¢ dexT. Jlazepsl u UX npume- OIIK-1.1 onpoc
ontuka. ®o- | Henue B Ononorun. ®otobduoo- OIIK-1.2
TOOUONIOTHS. | THUYECKHE peakiuu. SaepHbie
KBanrtoBas peaKIuu, paguOaKTUBHOCTb.
MOJIENb aTo- | MeToa Me4eHbIX aTOMOB B CEJlb-
Ma. Mozens | CKOM XO0351CTBE
anpa, saep-
HbIE peax-
WU, PAIUO-
AKTUBHOCTb.
Merton me-
YEHBIX aTO-
MOB B C€Jlb-
CKOM XO3M-
CTBE
OYHASA ®OPMA OBYYEHUSA
Tabmuma S5a
Hepequb BOIIPOCOB /IJIfA CAMOCTOATEC/JIBbHOTI0O H3YYCHUHA THCIUIIJIMHBI
Ne Ilepeyenb paccmMaTpuBaeMbIX BOIIPOCOB 1JIs
Ha3Banue pasjaeiia, TeMbl
n/n CAMOCTOSITEJILHOT0 H3YUEHUS

Pa3zpgen 1. Mexanuka

1. | Tema 1. OcHOBBI KHUHEMATUKU U - | JIBMIKEHUE TEN B MOJIE TSHKECTH 3eMin (CBOOOIHOE
HaMHKH najeHue). MiuepuuanbHbie 1 HEMHEPIHMAIbHBIE CUCTE-
MbI oTcyeTa. CHIIbl MHEPLIMH. 3aKOH BCEMUPHOTO TS-
rorenus. Ctatuka (YK-1.3, OIIK-1.1, OIIK-1.2)
2. | Tema 2. Mexanuueckue konebanus. | Mexannueckue BOJHBI W uX Xapakrepuctuku (YK-

OCHOBEI THAPOAVMHAMHUKHU

1.3, OIIK-1.1, OIK-1.2)

Paznen 2. Tepmoannamuka

3. |Tewma 3. [lepBoe u BTOpOE Havaua JKuBoii opranusm kak TeruioBas MamuHa. CTaTUCTH-
TEPMOJUHAMUKHU. DHTPOIHS yeckuil cMpica sHTponuu (YK-1.3, OIIK-1.1, OIIK-

1.2)
4. | Tema 4. SIBnenus nepenoca. @azo- KounBekuus. Ilpumepsl siBlieHHN mepeHoca B OKpY-
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/o

Ha3zBanue pa3nena, Tembl

Ilepedyens paccMaTprBaeMbIX BOIPOCOB /ISt
CaMOCTOSITETLHOTO U3YYeHHSsI

BbI€ IIpeBpaleHus. [loBepxHocTHOE
HaTsDKEHHE xKuakocrer. OcMoc

JKAIOIIEW Cpelie U B KUBBIX opranusmax. Kanmwurap-
HBIE SIBJICHUS B JKUBBIX opraHusMmax. IIpumepsr ocmo-
THYECKOTO ddexTa B kuBbIX opranm3max (YK-1.3,
OIIK-1.1, OIIK-1.2)

Pa3nes 3. DiieKTpoAMHAMUKA

5. | Tema 5. IlocTOSIHHBIN BIIEKTpHUYE- Pacuer snekTpuyeckux LEeNed ¢ IMOMOLIBIO IIPABUII

CKUH TOK Kupxroda. BausHue mocTossHHOTO TOKa Ha pacTCHUS
(YK-1.3, OIIK-1.1, OIIK-1.2)

6. | Tema 6. DyeKTpOMarHuTHast MHAYK- | XapakTep BO3ICUCTBUS MEPEMEHHOTO TOKA Ha >KMBOM

uus. [lepeMeHHbli TOK

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

Pa3gea 4. Onruka

7. | Tema 7. I'eomeTpudeckas ONTHKA. [TpuMepHbIE HOPMBI OCBEIIEHHOCTH Ha C/X 00BEKTax
doromerpusi (YK-1.3, OIIK-1.1, OIIK-1.2)
8. | Tema 8. Bonnosast ontuka. Termno- | Knaccudukanust 31eKTpoMarHuTHeIX BOJH. buosnoru-

BOC U3JIYUCHUC

YeCcKOe JCWCTBUE CIEKTPaIbHBIX JUAMA30HOB COJTHEU-
Horo cBera Ha pactenus (YK-1.3, OIIK-1.1, OIIK-
1.2)

Pa3zpnen 5. KBanToBas pusuka

9. | Tema 9. KBanrtoBas ontuka. ®oro- | KopmyckynspHo-BoaHOBOM nyanusM. [leiicTBue una-
ouosorusi. KBaHTOBast MoJielb ato- 3€pHOrO M3JIy4eHUs Ha opraHu3M. KBaHTOBbIE ymcia
Ma. Mogens sapa, ssiepHble peak- U uX (uzndeckuil cMmbich. PaauanuoHHBIE METOJBI
IIUW, PATMOAKTUBHOCTh. Meton me- | matupoBanus (YK-1.3, OIIK-1.1, OIIK-1.2)
YEHBIX aTOMOB B CEJILCKOM XO35HCT-
BE
3AOYHASA ®OPMA OBYYEHUA
Tabmuma 50
IlepeyeHb BONPOCOB /151 CAMOCTOATEIBHOI0 U3YYCHUSA AUCHHUIITIMHBI
Ne Ilepeyenb paccmMaTpuBaeMbIX BOIIPOCOB 1JIs
Ha3Banue pasjaesia, TeMbl
n/n CaMOCTOSITEIbHOT0 M3Y4YCHHSA

Pa3zpen 1. Mexanuka

1. | Tema 1. OcHOBBI KUHEMATHKU U AU- | OCHOBHOE YpaBHEHUE TMHAMUKHU BpPaIlaTEIbHOTO
HaMUKN JABWIKCHUS TBEPAOTO TCIIA. 3akoH COXpPAaHCHUSA MOMCH-
Ta UMITyJIbca. JHeprus Bpamaromierocs tena (YK-1.3,
OIIK-1.1, OIIK-1.2)
2. | Tema 2. Mexanudeckue kojeObanusi. | OU3MYECKU M MaTeMaTHUYECKUN MasTHUKH. ['apmo-

OCHOBEBI TUAPOAUHAMUKN

HUYECKUE KOJICOaHHS M MX XapaKTepUCTHUKU. 3ary-
Xa[IIMe ¥ BBIHYXICHHBIC KOJICOaHUS, PE30HAHC.
CrauuvoHapHO€ JIBJKEHHME MJI€aIbHOM KHMJIKOCTH,
ypasuenue bepnymmm (YK-1.3, OIIK-1.1, OIIK-1.2)

Paznen 2. Tepmoannamuka

3. |Tema 3. IlepBoe u BTopoe Hayana Bropoe Hawano tepmoauHamuKH, >HTporusi. JKuBoO

TEPMOJIUHAMHKH. DHTPOTIHS OpraHu3M Kak TerutoBast MamuHa. CTaTHCTHYECKHM
cmbicn sHTponuu (YK-1.3, OIIK-1.1, OIIK-1.2)

4. | Tema 4. SIBnenus nepeHoca. @azo- | OcMOC U OCMOTHYECKOE JIaBJIEHUE. 3HAUEHHE OCMOca

BbIe TipeBpaiieHus. [loBepxHOCTHOE
HaTsDKEHUE XuIKocreit. OcMoc

st skuBbix opranusmoB (YK-1.3, OIIK-1.1, OIIK-
1.2)

Pa3znea 3. DiiekTpoauHaMuKa
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Ha3zBanue pa3nena, Tembl

Ilepedyens paccMaTprBaeMbIX BOIPOCOB /ISt

n/n CaMOCTOSITEIbHOT0 U3Y4YeHHS
5. | Tema 5. IlocTOSIHHBIN JIEKTpHYE- Pacuer snexkTpuyeckux memne ¢ MOMOLIBIO IPABUII
CKUH TOK Kupxroga. BnusHue nocTosHHOrO TOKa Ha pacTeHHs
(YK-1.3, OIIK-1.1, OIIK-1.2)
6. | Tema 6. DnexTpomMarHuTHast UHAYK- | 3akoH OMma AJs Ienu NepeMeHHOro Toka. Pabora u

uust. [lepeMeHHbI TOK

MOIIHOCTh MEPEMEHHOI0 TOKa. XapaKTep BO3JEUCT-
BUs IIEPEMEHHOT0 TOKa Ha *uBoi opranusMm (YK-1.3,

OIIK-1.1, OIIK-1.2)

Pa3pen 4. OnTuka

7. | Tema 7. 'eomeTpuyeckas onTUKa. [IpumepHBIE HOPMBI OCBEIICHHOCTH Ha C/X OOBEKTax
dotomeTrpust (YK-1.3, OIIK-1.1, OIIK-1.2)
8. | Tema 8. BonnoBast ontuka. Termno- | Knaccudukarusi 31eKTpOMarHuTHEIX BOJH. buomoru-

BOE M3JIy4YECHUE

YeCKoe JIeHCTBUE CIEKTPAIbHBIX UANa30HOB COJIHEU-
HOTO CBeTa Ha pacteHus. Paszpemnraronias cnocoOHOCTb
ontudeckux npubopos. TemnmoBoe wmzmydenue (VK-
1.3, OIIK-1.1, OIIK-1.2)

Pa3zpnen 5. KBanToBas pusuka

9. | Tema 9. KBantoBas ontuka. ®@oto- SlmepHble peakuuu, paaMOAKTUBHOCTBH. Pannanumosn-
ounonorus. KBantoBast Moaesns aTo- HBIE METO/Ibl JaTUPOBaHMs. METO MEUEHBIX aTOMOB B
Ma. Mogens sapa, saepHble peak- cenbckoM xo3siicTBe (YK-1.3, OIIK-1.1, OIIK-1.2)
UM, PaIMOAKTUBHOCTb. MeToa me-

YEHBIX aTOMOB B CEIIbCKOM XO3SIMCT-
BE
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU
Tabnuma 6
HpI/IMeHeHI/Ie AKTUBHbBIX 1 HHTCPAKTHBHBIX 06Pa30BaTeJIbHI>IX TEXHOJIOTuM
HaumeHoBaHMe MCIIOJIb3yeMbIX AKTUBHBIX M
Jl:;']n Tema u popma 3ansaTHS HHTEPAKTHBHBIX 00pa30BaTeIbLHbIX
TeXHOJ0rui (popm o0ydeHust)

1. Tema 1. OcHOBBI KWHEMATHKH U JHHA- JI Pabora ¢ WHTEpaKTUBHOW MOJEIBIO «CBOOOIHOE
MUKH nazeHue» u3 odydvaromei mporpammsl 9.1. Curya-
BupTyanbHblid IPaKTUKYM [IMOHHAS 3aJ1aya

2. Tewma 2. Mexanndeckue KojaeOaHus. JI PaboTa ¢ HHTEpaKTUBHON MOJIEIBIO «TCUCHUE KU-
OCHOBBI THAPOAMHAMHKH KOCTH B TOPU3OHTAIBbHOW TpyOe» M3 oOydwaromiein
BupryanbHblii ceMuHap nporpammsl 9.1. CutyanmoHnHas 3a1aya

3. Tema 3. IlepBoe u BTOpoe Hauama Tep- | II13 | CuryammonHas 3aada ¢ HCIIOIH30BAHUEM KOMITh-
MOJIMHAMHUKHU. DHTPOIHUS IOTEPU3UPOBAHHBIX CpPEACTB cOopa U 00pabOTKU
[Mpaktuueckass pabora «OmpenencHue WHPOPMAINH C TATYUKOB TEMIIEPATYPHI
KOJIMYECTBA TEIUIOTHI, ITOJYYCHHOH Te-

JIOM»

4. Tema 5. IlocrostHHbIM 3nexTpuyeckuil | 113 | BupTyanpHbI NpakTHKyM IO pacueTy dJIeKTpHue-
TOK CKUX Lienel ¢ moMouibio npasui Kupxroda uz o0y-
BupTyanbHbli IPaKTUKYM gatomieil mporpammel 9.1. CutyannonHas 3agaqa

5. Tema 7. I'eomerpuueckas omrtuka. Po- | I13 | BupTyanbHbIH MPakTHKyM IO TOCTPOCHHSM H30-
TOMETPUS OpakeHMH B TOHKHMX JIMH3aX M3 OOydaromed mpo-
BuptyanbHblil IpakTUKYM rpammsbl 9.1. CuTyanioHHas 3aj1aya

6. Tema 8. BosmHoBast ontuka [13 | PaboTta ¢ WHTEPAaKTUBHBIMH MOJEISMHU IO BOJHO-

BupryansHblii ceMuHap

BoW onTHke m3 oOydvaromei mporpammbl 9.1. O6-
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HaumeHnoBanue HUCMOJb3yEMbIX aKTUBHBIX U

Jl:;')n Tema u popma 3ansaTHS HHTEPAKTUBHBIX 00Pa30BaTe/bHbBIX
TeXHOJI0rui (popm o0ydeHust)
30pHas JUCKYyCCUs
7. Tema 9. KBanrtoBast ontuka. ®otoduo- | JI Pabora ¢ WHTEpaKTHBHBIMH MOJIENSAMH «JIa3ep» U
norusi. KBanTtoBast mojens aroma. Mo- «aToM BOIOpOaa» W3 oOydaromei mporpamMmser 9.1.
JIeIb A1pa, sACPHbIE PEaKLUu, PaJllOaK- Kpyrublii cron

THUBHOCTD. MeTO,I[ MCUYCHBIX aTOMOB B
CEIIbCKOM XO3sICTBE

6. Texynmuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTAIUSA 110
UTOraM OCBOEHUS TMCHUIINHBI

6.1. TunoBbIe KOHTPOJIbHBIE 32JaHUS WJIN HHbIE MATePHAJIbI, HEOOXOAUMBIE /I
OLICHKHU 3HAHWI, YMEHHH U HABBIKOB M (WIH) ONbITA IeATEJIbHOCTH

TumnoBol BapuaHT KOHTPOJBbHOM pabOTHI.

1. Temnepatypa komuaThl Obl1a £ = 10 °C. ITocie TOro Kak ne4b HaTONWIIM, TEMIIEPATYPa B KOMHa-
te crana t, = 20 °C. O6beM koMHaThl V = 50 M3, nasieHue B Hell P = 97 klla. Ha ckoipko u3MeHH-
Jach Macca BO31yxa, Haxoasmerocs: B komHare? MomsipHas Macca Bo3ayxa [ = 29 1/MOJb.

2. Beuepom nipu Temneparype £ = 20 °C oTHOCUTENIbHAS BIAKHOCTL Bo3ayxa /= 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 MaminHa, padboTaroras mo 1ukiy KapHo, coBepiraer 3a oauH UK paboTy
A =173,5 k]lx. Temneparypa narpesareis ¢; = 100 °C, Temneparypa xonoquwibHuka t, = 0 °C. Haii-
tn KIIJ[ nmkmna, Komu4ecTBO TEIUIOTHI, MOJIy4aeMO€ MAIIMHONM OT HAarpeBaTels M KOJIWYECTBO TEI-
JIOTHI, OT/IaBa€MO€ XOJIOAWILHUKY 32 OJTUH ITHKII.

4. B HacrosIiee BpeMs IPOMBIIIEHHBIE OTXObI, KaK MPaBUIIO, 3aKanbIBaloT B 3eMito. [Ipu aToM B
MPOIECCE Pa3NIOKEHUs WHOTJA OO0pa3yrOTCs SIIOBUTHIC Ta3bl, Hampumep, MeTaH. OLEHUTh MOTOK
MeTaHa B pe3yibTare quddy3un yepes MOBEPXHOCTb 3€MIIM, €CJIU MOJIOCTh C Fa30M PacIoJIOKEeHa
Ha TyOuHe 4 = 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. Tlpenmen paspelieHuss MUKPOCKOIA C UCIIOJIb30BAHUEM MMMEPCUOHHOMN KHUJIKOCTH
(yBenuuMBaeTcs, yMEHbBILIAETCS, HE MEHSETCS).

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

3. Haumenblryio 6MOJOTHYECKYIO aKTUBHOCTD (IIPAKTHUYECKH HE YU4acTBYIOT B mpolecce (POTOCHH-

T€3a) UMEIOT JIy4H LBETA.
4. HaubGonpuryro OMOJIOTHYECKYI0 aKTUBHOCTh (MaKCUMAJIBLHO YYaCTBYIOT B IIpoiiecce (POTOCHHTE-
3a) UMEIOT JIy4! u LIBETOB.

5. 3anumuTe CTPYKTYpPHBIE YaCTH aTOMa.

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

Buael painoakTUBHOCTH: .
. CKOJIbKO MPOILIEHTOB PaAMOaKTUBHBIX SAEP OCTAHETCA Yepe3 JiBa epruoja noiaypacmnaaa?
12 14
0.C“uC"-910

Bomnpock! k ycTHOMY onpocy (TEKyLIUiA KOHTPOJIb).
1. Yro mzyuaer kunematuka? Yro usyyaet nuHamuka? Yto Takoe MaTepuanbHasi Touka?
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2. O3HakombTech ¢ Tabnuuei npunoxkeHus 1 k rimase | u mepeBenuTe pasMepsl OMOIOTHYECKIX
00bekToB B cuctemy CH.

3. Jnmuaa MKAJL 109 kM. ABToM0oOUIIb cAenai ABa Kpyra. YeMy paBHBI POHIEHHBIH aBTOMOOU-
JIEM IIyTh U €T0 NepeMeleHue?

4. Hamummte GopMyItbl UIst CpelHel 1 MTHOBEHHOM CKOPOCTH, a TaK)K€ MTHOBEHHOTO YCKOPECHHUS
Y JIaliTe ONPEAEICHUS 3TUX BEJINYMH.

5. Tpakrop pa3ronsiercs, a 3aTeM TopMo3UT. Kakoil 3HaK UMeeT IpH 3TOM €ro ycKopeHue?

6. Hanummre ¢opmyibl A7 yIIOBOM CKOPOCTH M YIJIOBOTO YCKOPEHMS U JIAliTe OINpeleneHus
3THX BEIMYMH. B Kakux eauHunax oHu usmepstores? Yto Takoe yacTora BpameHus?

7. Kakoit ¢pusnueckuii cMbICI UIMEIOT HOPMAJIbHOE M TaHT€HIMAJIbHOE YCKOpeHue?

8. Ilpu BKIIIOUEHHH CeMapaTop pa3TOHSAETCA, a MPHU BBHIKIIOUEHUH — TOpMO3UT. Kakoii 3HaK nMeer
IpU 3TOM TaHI'CHLIMAIBbHOE YCKOpeHHe Touek o0ona cemaparopa? Hapucyiite HampaBieHHE 3TOr0
BEKTOpa B 000ux cirydasx. Kyna HampasiieH mpu 5TOM BEKTOp HOPMaJIbHOTO YCKOPEHHUsI?

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

10. ChopmynupyiiTe 3aKOH COXpaHEHHS UMITyJibca. B Kakux rmpoieccax OH BBITOTHSAETCS?

11. Hanumute Gopmybl A MEXaHUUECKOM paboThl M MOLTHOCTH M JJalTe ONpe/eNeHHsI 3TUX Be-
JUYMH. B Kakux eAMHMUIIaX OHU U3MEPSIIOTCS?

12. JIBa 0QMHAKOBBIX TPAKTOpA 3a OJMHAKOBOE BPEMsI BCIIaXalld pa3HbIe YYacCTKH Nouisd: 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 HAa MEPBOM y4yacTKe IecuaHas, a Ha BTO-
pom riuHucras? OTBeT 060CHYyiITE.

14. HazoBute BuJbI MexaHW4Yeckoi sHeprun. Kakoil ¢pusudeckuii cmbica onu umeror? Chopmynu-
pyHTE 3aKOH coxpaHeHus sHepruu. Kyna «yXxoauT» 4acTb MEXAaHMYECKOW SHEPIMH BO BCEX peallb-
HBIX Tporeccax?

15. Chopmynupyiite 3aKOH AMHAMUKH BPallaTEIbHOTO JBUKEHMS TBEPJOTO Tella U JalTe onpene-
JIeHHE BXOJSIINM B HETO (PU3MUECKUM BETUUHNHAM.

16. Kakoit pusndeckuii CMBICT IMEET MOMEHT UHEPIIUHN?

17. NmeroTcst aBe LEHTpUPYTH OJMHAKOBOM Macchl, HO pa3HOro paauyca. Kakyio u3 Hux jerue
PacKpyTuTh?

18. Uro Takoe MOMEHT uMIyjbca TBepaoro rena? ChopMyaupyHTe 3aKOH COXpaHEHHsS MOMEHTa
UMITYJIbCA U IPUBEAUTE IPUMEPHI, I'7I€ OH BBIIIOJIHSAETCS.

19. B mporiecce ropeHus COMHIE €KECEKYHIHO TePsET OrPOMHYI0 Maccy BemecTBa. Kak 3ToT dakt
OTpa)kaeTcs Ha CKOPOCTH BPAILEHMsI COJIHLIA BOKPYT CBOEH OCH?

20. Kak HalTH KHHETHYECKYIO YHEPTHIO KATAIIErocs 0e3 MpOCKaab3bIBaHM Koyieca?

21. O3HaKOMBTECH C MPUIOKEHUEM 2 K 3TOH IJIaBe U CKaKUTe, /Ul Yero OaKTepHusiM >KI'YyTHKH, U
KaK OHU MMM IIOJIB3YFOTCS.

Bonpocs! k KOJUTOKBHYMY.

1. JlaiiTe onpeaeneHne dIeKTPUIECKOTO TOKA.

2. Cdopmynupyiite 3akoH OMa aJisl yyacTKa Ienu 0e3 HCTOYHUKA TOKa.

3. HWmeercs aBa amOMHUHHEBBIX IPOBOJIA: JIMHA U AMAMETP MEPBOTO B 2 pas3a 0oJbIle, 9YeM BTOPO-
ro. Y Kakoro npoBojia 60JbIlle COMPOTUBIEHUE U BO CKOJIBKO pa3?

4. Cdopmynupyiite 3akoH Jlxxoymnst — Jlenna. Hanummre ¢hopmysibl MOIITHOCTH TTOCTOSIHHOTO TOKa
U CKa)XXHTE, TOYeMy JUIsl MPOIYCKaHUsl OOJIBIINX TOKOB UCHIOJB3YIOT TOJCTHIE IPOBO/A.

5. Hmeertcs nBa HarpeBaTelsi C pa3HBIMU COMPOTHBIICHUSIMH CITUpPAIH. Y KaKOTo W3 HUX OOJbIIe
MOIITHOCTE?

6. Uro Takoe DJIC, kak OHa BO3HUKAET, U KaKyl0 UMEET Pa3MEPHOCTh?

7. Cdopmynupyiite 3akoH OMa i ydacTKa LeMH ¢ UCTOYHUKOM TOKa, a Takxke 3akoH Oma st
3aMKHYTOM LEIH.
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8. Uem oOycnoBieHa Xxopoiasi IPOBOJUMOCTh MeTauioB? Kak 3aBHCHT yAeIbHOE CONMPOTHBIICHUE
METAJIJIOB OT TEMIIEPATypPbl?

9. OOBsAcHUTE MEXaHU3M IPOBOJMMOCTH B MOJIYNPOBOJHUKAX. Kak 3aBUCHUT y/eIbHOE CONPOTUB-
JICHHE NTOJIyIIPOBOJHUKOB OT TEMIIEPATypbl?

10. YUTo Takoe noaynpoBOJHUKHU 1- U p-TUNOB? [IpuBeauTe npumepsl IPUMEHEHHUS MTOJIyIPOBOJIHU-
KOBBIX TPHOOPOB.

11. Kakue pacTBOpbI Ha3bIBAIOT AEKTPOJIMTAMH, a Kakue HeanekTpoautamu? [lpuBeaure npumepsl.

12. O6baAcHUTE MEXaHU3M MPOBOAMMOCTHU B 3JEKTpoiUTax. Kak 3aBUCHT yJieIbHOE CONPOTUBIICHUE
AJIEKTPOJIUTOB OT TEMIIEPATyphl?

13. ITouemy Boaa siBiIsieTCst XopomuM pactBoputeneM? Ilpusennre npumep.

14. Yto Takoe creneHb AUCCOLMALMU AeKTpoauTa? Kakue 3/1eKTpoauThl Ha3bIBAIOT CHIIBHBIMH, U
Kakue cnadbiMu?

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

16. O3nakombTeCch ¢ mpuiokeHueM 1 k riase III u ckaxwure, Kak BIUSET EKTPUUYECKUI TOK Ha
pacTeHus.

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

18. JlaiiTe onpeneneHre MarHUTHOIO NOTOKA. B Kakux eAMHMUIIaX OH U3MepsieTcs?

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

20. Kakoe HanpsbkeHue OyZeT Ha BTOPUUHOW 0OMOTKe MOHMIKAIOIIEro TpaHchopmaTopa ¢ Kodpdu-
ueHToM Tpancdopmanuu 0,2, eciiv Ha IEPBUYHYIO OOMOTKY I10/1aTh IEpEMEHHOE HanpskeHue 220
B? A ecnu nonats nocrostHaoe Hanpsbkerue 50 B? Oteet obocHyiiTe.

21. Kakoit Oyzmer yacToTa MepeMeHHOr0 TOKa Ha BTOPHYHOW OOMOTKE, €CIIM 4acTOTa TOKa Ha Iep-
BUYHOU oOMoOTKE 50 I'(?

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

23. C xakoi 4acToTO! Bpalaercs TypOruHa Ha TEeMJI0OBOH 31eKTpocTaHIUN ?

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

25. lonmb3ysich CXeMOW «3Be3la», JOKaXHTe, 4TO eciu ¢a3zHoe Hanpspkenne 220 B, To nuHelHOe
oynet 380 B.

26. Hanummre 3akoH OMa 15 LIeNM NEPEMEHHOT0 TOKa, COofAepiKalllell MOCiIe10BaTeIbHO COEIU-
HEHHbIE PE3UCTOP, KOHJEHCATOP U KAaTYIIKY, U Ha30BUTE BXOAIINE B HETO (PU3NYECKUE BEIIUUHMHBI.
27. BeiBeute GOpMyITy sl CpeTHEH MOITHOCTH U PaOOTHI IEPEMEHHOTO TOKA.

28. [loueMy MOITHOCTH 3JIEKTPOHArPEBATEIbHBIX MPUOOPOB, PAOOTAIOIINX OT CETH MEPEMEHHOTO
TOKa, PACCUUTHIBAIOT MO TEM ke (popMyliaMm, YTO U IS TOCTOSTHHOTO?

29. Eciu cpa3y HE OTKIIIOUUTH IEKTPOAPENb B CIydae 3aKIMHUBAHUA CBEpPJIA B MAaTepHalle, MOXKET
cropeTh 0OMOTKa ee anekTpoasurarens. [louemy Tak nmpoucxoaut?

30. Kak BBl 1ymaere, Kakue TKaHU OpraHW3Ma YeJIOBEKa U BBICIINX >KMBOTHBIX Hanbosee 4yBCTBHU-
TEJbHBI K JJIEKTPUUECKOMY TOKY?

31. Ionb3ysick Tabmune npunoxkerus 3 k raase II, ckaxuTe, kKak pearupyer opraHu3M 4YeIoBeKa
Ha yBeJIUYEeHUE CUIIbl TOKAa. CpaBHUTE NMPU 3TOM AEUCTBUE IEPEMEHHOTO U IIOCTOSIHHOTO TOKA.

32. ]Il yHUUYTOXKEHUS BpEIUTEIICH 3epHa, HAIPUMED, )KYUKOB U MX JIMUMHOK UCTOJIb3YIOT BHICOKO-
YaCTOTHOE 3JIEKTPOMAarHUTHOE mose. [Ipu 3ToM Kyuku M JTUYMHKU MOTHOAIOT, a 3epHA OCTAIOTCA
KUBBIMU. OOBICHUTE, IOUEMY TaK MPOUCXOAUT, CUUTAS, YTO YEIbHOE CONPOTHBIIEHHE HACEKOMBIX
MEHBIIIE YAEIBbHOTO COPOTUBIICHNS 3€pHA.

Bormpocsl k 5k3aMeny.

1. OcHOBHBIE XapaKTEePUCTUKH JBM)KEHUS MaTepHUaIbHOM ToukH (00muii ciayyaii)

2. IlpsMonuHEtHOE MBMKEHHUE U IBXKEHUE 110 OKPY>KHOCTH

3. 3axonsl HetoToHa. [Ipumeps! cui, 1eiCTBYIOIKX B IPUPOJE. 3aKOH COXPAaHEHUsI UMITYJIbCa
4. Pabora 1 MOIIHOCTh. 3aKOH COXPaHEHUS SHEPTUU

18



e

PO NA

13

29.
30.
31.
32.
33.

OcHOBHOE ypaBHEHHE (3aKOH) IMHAMUKH BpallaTeIbHOTO JBM)KEHUS TBepnaoro tena. Teopema
I'toiirenca — llelinepa

3aKOH COXpaHEHMsI MOMEHTa UMITYJIbca. DHEPIUs BPallaloIEerocs Tena

["apmMoHMueckue KojaeOaHus U UX XapaKTePUCTUKH

3aryxarolre U BeIHYKJICHHBIC KoJeOanus. Pe3oHaHC

OcHOBHBIE ypaBHEHUS THAPOCTATUKU

. OCcHOBHBIE YpaBHEHUS THUIPOAMHAMUKHI
11.
12.

YpaBHEHHE COCTOSHUS UACATBLHOTO raza. JKCIepUMEHTAbHBIE Ta30BbIE 3aKOHbI
[TepBoe navano TepmMoauHaMHUKH. TerI0eMKOCTh

. Bropoe Hauano repMoarHaMuKu. DHTPOIUS
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

SBieHMS MepeHoca: TETIIONPOBOIHOCTD U TU(PPy3ust

@dazoBble IPEBPALLICHUS

[ToBepxHOCTHOE HATSKEHUE KUIAKOCTEN

OcMoOC 1 0CMOTHYECKOE JaBJI€HUE. 3HaUYEHNUE OCMOCa JIJIS )KUBBIX OPTraHU3MOB
3axoH OMa aiis yyactka nenu. Pabora n momHocTs Toka. 3akoH J[xoyns — Jlenua
OnexTpoaBrKymas cuia. 3akoH Oma Juisi 3aMKHYTOH LIETH

DNEKTPUUECKUN TOK B METaJlIaX U MOIYIPOBOJHUKAX

DIIEKTPUUYECKHI TOK B 3JIEKTPOIUTAX

OnexkTpoMarHuTHas nHAyKIus. 3akoH Papanesd. [Ipasuio Jlenna

[lepemennbIil TOK. 3akoH OMa 17151 EeNU NEPEMEHHOTO TOKa

CaetoBble BOJHBL. [IprHIUI pacripocTpaHEHHs CBETOBBIX BOJIH

3aKOHBI TEOMETPUUECKON ONTUKU

ToHKHME JTMH3BI U UX XapaKTEPUCTUKUA. MUKpOCKOIT

OcHoBHbIe (OTOMETPUYECKUE XAPAKTEPUCTUKH

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

TermmoBoe u3nydyeHue

BnustHue ciekTpanbHbIX AMANa30HOB CBETA HA PACTEHUS

Kopmyckynsipabie cBoiicTBa cBeta. @OTOOHOIOTHYECKUE PEAKIIUU

KBanToBas Mozenb atoma

Crpoenue atoMHOTO sijpa. SAnepHeie peakinuu. PagnoakTuBHOCTb. METOJI MEUEHBIX aTOMOB B
CEJIBbCKOM XO351CTBE

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

IIKAJ OICHUBaAHUA

Kpurepuu oneHuBaHMs Pe3yibTATOB 00y4YeHUS
JK3aMeH
Tabnuma 8

Onenka Kpurtepun ouennBanus

OI_ICHKy COTJIUIHO» 3aCTy)XUBAE€T CTYACHT, OCBOMBIIHHI 3HAHUWs, YMCHUA,

Brlicokuil ypoBeHb | KOMIETEHLIMU U TEOPETUUECKUN MaTepuan 0e3 mpoOesioB; BbIMOIHUBIINN

«5» BCE 3a/1aHUs, IPEyCMOTPEHHbIE YUE€OHBIM IIJIAHOM Ha BBICOKOM KayecT-
(oTHMYHO) BEHHOM YPOBHE; MPAKTUYECKHE HABBIKU MPO(ECCHOHATBHOTO MPUMEHEHHS
OCBOCHHBIX 3HAaHUH C(HOPMHUPOBAHBI.

Cpennuii ypoBeHb

OneHKy «X0pouIo» 3acily>KUBaeT CTYACHT, IPAKTUUYECKH [TOJTHOCTHIO OCBO-
UBIIUHI 3HAHUS, YMEHUS, KOMIIETCHIIUU M TEOPETUYECKUI MaTepuall, yueo-
HBIE 33JIaHUS HE OLIEHEHBl MAaKCUMaJIbHBIM YHCIIOM 0aJlJIOB, B OCHOBHOM
chopMHpOBaJI MPAKTUUECKUE HABBIKH.

«“4»
(xoporto)

[Toporosslii ypoBeHb | OLIEHKY «y0BJIeTBOPHUTEIBLHO» 3aCIIyKUBAET CTYI€HT, YACTUYHO C IIPO-
«3» (ynoBieTBopu- | GeslaMu OCBOMBLIMM 3HAHUS, yMEHHUs, KOMIIETEHLIMU M TEOPETUYECKUNA Ma-

19



Onenka Kpurtepun ouennBanus

TEJIBLHO) Tepuas, MHOTHE YueOHbIC 3aaHus MO0 HE BBITIOIHUI, TNOO OHU OIICHEHBI
YHCIOM 0aJUI0B OJIM3KUM K MUHUMAJILHOMY, HEKOTOpPbIE TPAKTUYECKHE Ha-
BBIKH HE C(DOPMHUPOBAHBI.

O1eHKy «HeyI0BJeTBOPUTEILHO» 3aCITy>KUBACT CTYJCHT, HE OCBOUBIIHIA
3HAaHUA, YMCHHA, KOMIICTCHIIUA U TeopeTI/I‘-IGCKI/Iﬁ Marcpuall, y‘-IGGHBIe 3a-
JTAaHWUS HE BBITIOJIHMII, TPAKTUYECKHE HABBIKH HE C(POPMUPOBAHBI.

MuHuUMaNbHBINA ypo-
BEHb «2» (HEy10BJIE-
TBOPUTEIHHO)

7. Y4eOHO-MeTOAMYEeCKOe U MHPOPMALMOHHOE o0ecnevyeHne TUCIUIIINHbI

7.1 OcHoBHas JuTEpaTypa

1. Ipabosckuii P.A. Kypc ¢uzuxu. — C-I16.: Jlans, 2012. — 608 c.

2. Ipabosckuii P.1M. Coopuuk 3amad o ¢pusuke. — C-116.: Jlans, 2012. — 128 c.

3. HUsanos U.B. COopuuk 3amad no obmemy kypcy ¢pmsuku. — Kamyra: KO PI'AY-
MCXA, 2005. -95 c.

4. Usanos U.B., Jlaromosa T.B., [Ilponun b.B. COopHUK 3aia4 no ¢pu3nke u OUo-
¢usuke. — M.: PTAY-MCXA, 2008. — 64 c.

5. Heanos U.B. Kpatkuii kypc nekuuii no ¢pusuke. — Kanyra: KO PI'AY-MCXA,

2014. - 114 c.

7.2 lonosHUTEIbLHAS JIUTEPATYypa

1. Tpogpumosa T.1. Kypc duzuku. — M.: Axanemusi, 2006. — 560 c.
2. Bonvkenwmenn B.C. COopHHK 3ama4 1o obmemy kypcy ¢busuku. — M.: Hayka,

1985. - 384 c.
3. Asopckuii b.M., Cenesnes FO.A. CripaBouHOE PYKOBOJCTBO MO ¢uszuke. — M.:

Hayka, 1984. — 383 c.
4. Enoxosuu A.C. CrnpaBounuk no ¢usuke u texuuke. — M.: IIpocsemnienne, 1989. —

224 c.
5. Kaxy M. ®wusuka 6ynymiero. M.: AnbnrHa HOH-GukIIH, 2018. — 584 c.

7.3 HopmaTuBHbBIEC IPAaBOBbIE AKThHI

HopmartuBHbIE IpaBOBBIC aKThI MPU U3YYCHHUH TUCIUTUIMHBI HE TPEOYIOTCSI.

7.4 MeToau4ecKue YKa3aHUsl, PEKOMEHIAUUH U APYrue MaTepuajibl K 3aHATHAM

1. Usanos U.B. PykoBojCTBO K 1abopaTopHbIM padotam 1o ¢usmke. — Kamyra: KO
PI'AY-MCXA, 2009. — 48 c.

2. Heanos U.B. Meroauyueckyue yKa3aHHs 0 U3YYEHUIO TUCIHUIUIAHBI «Duznka»
JIJIs1 CTYJICHTOB IO HampaBiieHut0 moAroToBku 35.03.04 «Arponomus». — Kanyra: KO

PI'AY-MCXA, 2017. - 18 c.
3. Oneiinux A.U., Pooxkuna JLP., lllagniocun A.U., [lImaxosa E.D. ®uszuka: nabopa-
TOPHBIN NpakTUKyM. — BmagusocTtok: U3a-so BI'YOC, 2005. — 100 c.

20



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

1. Hayunas snextponHas 6ubnuorexa http:// www.elibrary.ru.
2. Hayuno-nomynsipublii )xypHain no ¢usuke «llorenuman» http://www.potential.ru.

9. HepequL nmporpaMmmMmHoOro o0ecrneueHus U I/IHq)OpMaIII/IOHHLIX CIIPpaBOYHBIX
CHUCTEM

1. Obyuaromue KOMIbIOTEPHBIE TTporpaMmbl «OTKpbITas ¢puzuka 1.1» u «OTKphITas
busuka 2.5» s npoBeAeHUS (PU3NYECKOro MpakTHKymMa B Tpymnmax M CaMoCTOs-
TeJbHOUM paboThl cTyAeHTOB (© OO0 «Puzukon», r. Joaronpyansiii, 2002, 2003).

2. OOywyaromiasi KoMIbioTepHas nporpamma «OTKpeITas Ouosorust 2.5» AJig Conpo-
BOXJEHUS JICKIUOHHBIX W MPAKTUYECKUX 3aHATUI B TPyINIax U CaMOCTOSITEIbHOMN
pab6otel ctyaeHToB (© OO0 «Dusukony, r. loaronpyansii, 2003).

3. KommbroTepHas mporpaMmma Jijisi IPOBEPKU OCTATOUHBIX 3HAHUM (TECTUPOBAHMUS)
ctyeHToB 1o gusuke (© 1.B. Banos, 2011).

Tabnuua 9
IlepeyeHb MpOorpaMMHOro odecne4eHus
HaumenoBanue T'o
Ne . HaumenoBanmue Tun A
pasaesia yueOHoOM ABTOp pa3pa-
n/n NMPOrpamMMblI NMpoOrpamMmbl
AUCHUTLIHHBI 00TKH
1. |Bce pa3nensl «OtkpbiTast pusuka 1.1», |OOyuatomme, c ua- | OO0 «Du- 2002,
«OTkpbITast pusnka 2.5» |TepaKTUBHBIMHU MO- | 3UKOH», T. 2003

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

2. |Pasmens1 2,4,5 | «Otkpeitas 6uonorus 2.5» | Ody4garomas, ¢ uare- | OO0 «Du- 2003
PaKTUBHBIMH MOJIE- | 3UKOHY, T.
JSIMH Honronpya-
HBIN
3. |Bce pazngensl [Iporpamma juist mpoBep- | Kommberotepusiit Tect | MBanos U.B. | 2011
KM OCTaTOYHBIX 3HAHUN  |Ha 3 BapuaHTa
1o ¢u3nKe

10. Onucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM 1151
OCyIIeCTBJIEHUS] 00Pa30BaTEJIbLHOI0 MPOLECCA MO AUCIUIINHE

Tab6auma 10
Crenenusi 00 00eCre4YeHHOCTH CIIENMATM3HPOBAHHBIMH Ay IUTOPHUSIMH,
KaOuHeTamu, JadopaTopusiMmu

HaumeHoBaHue crieniuaIbHbBIX 110-

MellleHUI ¥ oMeleHuil sl camo- | OCHAIIEHHOCTDH CleNHAJIbHBIX MOMEIeHU 1 oMelle-

CTOATEJIbHOM padoThI (N2 ydeOHOro HHH VIS CAMOCTOSITeIbHOI padoThl
Kopnyca, Ne ayiuTopuu)

1 2

JlexunonHas ayautopus (ka0. Ne 101H) CraunoHapHoe MyJbTHMEAUNHHOE 000pyIOBaHUE

Jlabopatopus pusuku (kabd. Ne 334H) [TopratuBHas MeteocTaHus (1 MmT.); KOMIOBIOTEPU3UPOBAHHBIM
ugposoit mpudop I[IKII-3K ¢ meTrogmueckum obecnieuenuem (1
mT.); KoMnbiorep (1 mT.); KOMIDIEKTHI JTa0OPaTOPHBIX PabOT 110
Mexanuke (10 mr.) u anexTponunamuke (10 mT.) ¢ MeToamye-
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| CKUM 00eCTIeYeHHEM.

11. MeToan4yeckue peKOMEHIAIMUA CTYI€HTAM 110 OCBOCHHUIO TN CIIMIIIIMHBI

Kypc ¢usuku moctatodHo oOBEMHBIN, OJHAKO PACCUYUTaH HA OAWH CEMECTD,
MOATOMY CaMOCTOSITEJIbHBIC 3aHITHUS JOJIXKHBI OBITh JIOBOJLHO WHTEHCUBHBIMU.

[TonroroBka K TEKYIIMM MPAKTUYECKUM 3aHATHUSIM 3aKJIIOYACTCS B U3YUYCHUU
JIEKIMU 11 MOATOTOBKU K OMPOCY W BBHITIOJHEHUS JOMAIIHETO 3aJanus. B cpegnem
Ha 3TO Tpebyercs 2-3 yaca B 3aBUCMMOCTH OT 00bE€Ma U YPOBHS CJIOKHOCTH TEMBI.
J171st MOArOTOBKY K KOHTPOJIBHOM paboTe, KOJUIOKBUYMY HIIA TECTY TpeOyeTcs B Cpe/l-
HeM 4 yaca.

Oco0eHHOCTBHIO TAHHOUM JAUCITUTIIMHBI SIBJISETCS TECHas CBs3b (PU3UYECKUX 3a-
KOHOB C ITpoLEeCCaMU B PACTEHHH, NPOAYKLIHH PACTEHUEBOJACTBA U OKPYKAIOLIEH
cpene (Bo3ayxe, BOJE U MOYBE) U NPUHIUIIAMH JIEHCTBUSI COBPEMEHHON TEXHOJIOTHU-
YECKOM W ucchefoBaTelbckoi anmaparypsl. [loaTomy, pazbupas Kaxayio Temy, He-
00X0TMMO, BO-TIEPBBIX, MOHATHh (PU3NYECKHUE 3aKOHBI WU (OPMYJBI U, BO-BTOPHIX,
HAay4YUTHCS UX UCIIOJb30BATH JIJI1 OMUCAHUS MPOILECCOB B PACTECHUSAX, OKPYKAOIIEH
Cpelle WM B COBPEMEHHOM CEITbCKOX035HCTBEHHOM 000Dy TI0BAaHHUHU.

Hawnbonee TmiarenbHOro paccMOTpeHUsl TPEOYIOT BOMPOCHI, Kacaromuecs ¢Gu-
3UYECKUX SBJICHUN B PACTEHHUAX U MOYBE: TEIUIOMPOBOAHOCTD, AU Py3usi, ocMoc, Ka-
NUWUISIPHBIC SBJIEHUsA, (hoToOMOIOrnYeckue peakiuu. OOpaTuTh BHUMaHUE HA METOJ]
MEYEHBIX aTOMOB B pacTeHHueBojicTBe. HeoOXoauMMo MOMHUTH, YTO B arpoOHOMUYE-
CKOM MpaKTHKE JII000N CIEeHATIUCT BCTPETUTCS €CIM HE CO BCEMU, TO ¢ OOJIBIIMHCT-
BOM U3 3TUX BOIPOCOB.

st ysscHeHMsI MaTepuana >KellaTeIbHO MOJIb30BaThCs 00YYaIOIIUMHU KOMIIBIO-
TEPHBIMU TIPOTpaMMaMH 1o pusuke u3 m. 9, KOTophIe couepKaT MOMUMO TEOpeTHUYe-
ckoi nHpopMaIu 60IbII0E KOJTUIECTBO UHTEPAKTUBHBIX MOJIETICH.

Buabl u ¢popmbl 0TPAOGOTKH NPONMYLIEHHBIX 3AHATHI

CryneHT, mponmyCTHBIHK 3aHATHs 00s13aH ero oTpadborats. OTpaboTKa 3aHs-
THUW OCYIIECTBIISCTCS B COOTBETCTBUU C TPpahMKOM KOHCYJIbTAIIUN.

[Tporyck JEKIIMOHHOTO 3aHATHS CTYACHT OTpadaThIBACT CaMOCTOSTEIBHO U
MIPE/ICTABIISICT BEAYIIEMY IPEMOAaBaTeIII0 KOHCIICKT JICKIIUHA IO MPOMYIICHHBIM
3aHATHSM.

[Ipormyck MpakTUYEeCKOTO 3aHITHS CTYACHT OTpabaThiBaeT MO PYKOBOICTBOM
BEJIYIIETO TMPEIo1aBaTess TUCIUTUTHHBIL.

12. MeToan4yecKkue peKOMEHIAIMU MPENoJaABATESAM 110 OPraHnu3auny 00y4eHus
1o IMCUHUILINHE

B xypce «®Duzmnka» moMuMo TPaJAUIIMOHHBIX UCTIONB3YIOTCS Cleayrolme oopa-
30BaTeNbHbIE U HHGOPMAIIMOHHBIE TEXHOJIOTHH.

— ComnpoBoX/JeHHE JICKIIUA U TPAKTUUECKUX 3aHSATUNA UHTEPAKTUBHBIMU TeMaTHYe-
CKHMU JIEMOHCTPAIMSIMUA U3 YKA3aHHOTO B M. 9 mporpaMMHoro ooecneuenus. Ha-
npuMep, NMpU U3YYEHUH 3aKOHA COXPAHEHUS] MOMEHTA UMITYJIbCa TTOKa3bIBA€M WH-
TEPAKTUBHYIO MOJIENIb «CKaMbs JKYKOBCKOTO».
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— Ha ogHOM WM ABYX NMPAKTUYECKUX 3AHATHUAX JTEMOHCTPUPYIOTCS COBPEMEHHEIC
MeTO/bI cOOpa JaHHBIX C M3MEPUTEIHHBIX AATYUKOB. Hampumep, mpoBOIUM W3-
MEpEeHHEe TeMIepaTyphl TAlOIIEro Jibjla U 00pa30BaBIICIICS BOJBI C 3aMUCHIO JIaH-
HBIX C JJATYMKOB TEMIIEpaTypbl Ha KOMITBIOTEP M OJHOBPEMEHHBIM TOCTPOCHUEM
rpaduka 3aBUCUMOCTH TEMIIEPaTypPbl OT BPEMEHH.

— OO0mue 1 MHAMBUIYAJIbHBIE TOMAITHUE 33J]aHusl, B YACTHOCTH — HECTaHJapTHHIE,
r7ie Hy)KHO CaMUM HalTH crioco0 pelieHus 3a/1ayu U noo0paTh JaHHbIE U3 CHpa-
BOYHHUKOB WM u3 HTEepHeTAa.

— IlpoBepka OCTaTOYHBIX 3HAHWN CTYJCHTOB HAa KOMIBIOTEPE C TMOMOIIBIO TPO-
rpaMMbl, YKa3aHHOM B 1I. 9.

OCO0OEHHOCTBIO TIPETOJIaBaHMs JAHHOW JUCIUIUIMHBI SBJISIETCS HEOO0XOu-
MOCTh Ha ayJUTOPHBIX 3aHATHAX MOKA3BIBATh CTYICHTAM CBSI3b (DM3MYECKUX 3aKOHOB
C IpolleccaMd B PACTEHUH, MPOAYKIMU PACTEHHEBOACTBA U OKpYXKaIOUICH cpene
(BO31lyX€e, BOJIE Y TIOYBE) U MPUHIUIIAMU JACHCTBUSI COBPEMEHHONU TEXHOJIOTUYECKOM
W WCCJIEI0BATENbCKOM anmaparypsl. Hampumep, cHadana oOBICHIEM OCMOTHYECKHM
s dexT, a 3aTeM EepeXo UM K €ro poJiv B TUTAHUH PACTCHUH.

Hawnbonee tmarenbHOro paccMoTpeHusi TpeOYIOT BOMPOCHI, Kacaromuecs Gu-
3MYECKHX SIBJICHUM B PACTEHUSAX U MOYBE: TEIJIOMPOBOIHOCTH, Tuddy3us, ocMoc, Ka-
NWUIApHBIE siBIIeHUs, ¢doToOnosnoruueckue peakuuu. Ocoboe BHUMAHUE CIEIYyET
yAEIUTh METOJy MEUEHBIX aTOMOB B pacTeHueBojcTBe. HeoOxoaumo moauepkuBarh,
YTO B arpOHOMHYECKOM MPaKTUKE JII000H CIEUaTUCT BCTPETUTCS €CIIM HE CO BCEMH,
TO ¢ OOJIBIIMHCTBOM U3 3THUX BOTPOCOB.

B wactu camocTtosiTenbHONW pabOTHI CTYIEHTOB IIEJI€CO00OpPA3HO ONMTHUMAIIBHO
noaoupaTh 00bEM M YPOBEHB CIIOKHOCTH JIOMAIIHUX 3aJaHUM, KOHTPOJIBHBIX paboT
¥ TECTOB M TIIATEIHHO aHATM3UPOBATH PE3YJIHTATHI UX BBITOTHEHUS.

Jlis mopmepxaHusl MHTEpeca K JUCITUTUIMHE MOXKHO MPEJOCTaBUTh CTYJCHTaM
BO3MOKHOCTh pabOTaTh ¢ 00y4YarOUMMU MPOrpaMmMaMu U3 1. 9 Bo BHEyueOHOE Bpe-
Msl, HallpuMep, B KOMITBIOTEPHOM KJIacCe WJIM Ha KOMIThbIOTEpaxX Kadeapsl, a Takxke
MIPOBOJIUTEH €XKEHECIbHBIC WHIWBHUIyAIbHBIC KOHCYIBTAIIMM C OTCTAIOIIMMH M Ta-
JAHTJIUBBIMU CTYJACHTAMH.

CTyaeHTBI, IPOMYCTUBIINE 3aHATHS, 0053aHBI UX OTPabOTaTh BO BHEYPOUHOE
BpEMSI Ha €KEHEACNbHBIX IOMOJHUTEIbHBIX 3aHIATUSIX (TEKYIIUX KOHCYJIbTAIUAX ).

IIporpammy pa3zpadoraJ: [

HBanos U.B., k.¢-M.H., J01IEHT y -z--'i'-\

(moamuce)
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