MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM ®EIEPAIINHN
®DenepalibHOE TOCYIaAPCTBEHHOE OIOPKETHOE 00pa30BaTeNIbHOE YUpPEXKACHUE
BBICITIIETO OOpa30BaHUS
«KYBAHCKMI TOCYIAPCTBEHHBIN AT'PAPHbIN YHUBEPCUTET
nmenu W.T. TPYBUJIMHA»

@DaKyJIbTET ArpOXUMHUN U 3aIUTHI PACTCHUN
®usnonoruu 1 OGMOXUMHUH PaCcTEHUH

YTBEPXJIEHO
Hexan

JleOenoBckuii U.A.
[Ipotokomn ot 27.04.2026 Ne 8

DeficTeuTenen ot 23-05-2021 no 22-05-2026

PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MO YJISA)
«BAODPU3UKA»

VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hamnpanenue noaroroku: 35.03.03 Arpoxumus U arporiouBOBEICHUE

Hanpasnennocts (npoduis)noaroroku: [louBeHHO-arpoxummuyeckoe odecrnedenre, nudpoBbie
TEXHOJIOTMH B arpOXUMUU U I0YBOBEACHUN

KBanudukanus (creneHb) BhITyCKHUKA: OaKaiaBp
dopma oOyueHUs: OgHAs
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nosiydenust ooOpazoBanus: 4 roga

O0BeM: B 3aUETHBIX €IUHUIAX: 3 3.€.
B akajeMuueckux yacax: 108 ak.4.
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Pa3padoruukmu:
3aBenytommii kadenpoi, kadeapa GU3NOIOTUN U OUOXUMUN
pactenuii Ilogymmn FO.B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no nanpasienuto noarotoBku 35.03.03 Arpoxumus U arpornoyBOBEICHHUE, YTBEPKICHHOTO
npukazoM MuHoOpHayku ot 26.07.2017 Ne 702, ¢ yaeTom TpyaoBbIX (pyHKIHI TpodeccrnoHaTbHBIX
CTaHIApPTOB: "ATpOXMMUK-TIOYBOBEN", yTBEpKIeH npukazoM Muntpyna Poccun ot 02.09.2020 Ne

551n.

CornacoBanue U yTBepkKaACHHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATMYWN)
opraH
1 | ®uzuonoruu u | 3aBenyIOUIMI [Togymmn FO.B. Cornacoano |13.04.2026, Ne 8
OMOXUMUH kadenpoii,
pacteHui PYKOBOJIUTEIIb
MoZipa3ieeHus,
peanu3yroero
OIl
2 | Arpoxumuu u | Ilpencenarens Mockanesa H.A. CornacoBano |27.04.2026, Ne 8
3aLUTHI METOANYECKON
pacreHuit KOMHUCCHU/COBET
a
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb ocBOeHHS AMCUMIUIMHBI - (OPMHPOBAHUE Yy CTYIEHTOB KOMILJIEKCA 3HAHHM O
(U3NKO-XUMUYECKUX OCHOBAX IPOILIECCOB JKU3HEACATEIBHOCTH, O BO3MOXHOCTSIX HCIIOJIb30BaHHS
(U3NKO-XUMHUYECKHUX MapaMEeTPOB KHUBBIX OOBEKTOB pa3HOW CTENEHHU OpraHU3aluy JUIsd OLUEH-KH HX
COCTOSIHHMS.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- U3YyYUTh (PUUKO-XMMHUYECKHE MEXaHU3Mbl OCHOBHBIX (DU3HMOJIIOTHUYECKUX  IPOLECCOB
PaCTUTENBHOMN KIIETKU;

- MpUOOPECTH HABBIKU U3MEPEHUS PU3NKO-XMMHUECKUX apaMeTPOB paCcTEHHUIA;

- HAy4YUTbBCId HUCIIOJIb30BATH (bI/IBI/IKO-XI/IMI/I‘-IeCKI/IC mapaMeTpbl JIA OLCHKU (I)I/I3I/IO.HOI‘I/I‘-IGCKOFO
COCTOSIHMSI PACTEHHUH.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMHU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-1 CnocobeH pemarh THMOBBIC 3a7a4u MPOQPEeCCHOHATBHON NESITEIBHOCTH Ha OCHOBE 3HAHHUM
OCHOBHBIX 3aKOHOB MAaTE€MaTUYeCKUX U €CTECTBEHHBIX HAyK C MPUMEHEHHUEM KOMMYHHUKAIIMOHHX
TEXHOJIOTUI

OIIK-1.1 Mnx 1. OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX MAUCHUIUIMH JUISl PEIICHUS
CTaHJAPTHBIX 3a7a4 B 00J1aCTH arpo3KOJIOTHH, arPOXUMHUH U arpOITOYBOBEICHHUS.

Buameo:

OIIK-1.1/311 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JAUCIUIUIMH IS

pelieHus  CTaHAApTHBIX 3a7ad B OONAcCTHM  arpodKOJOTHH, arpoXMMUU U
arporo4BOBEICHHUS.

Ymems:

OIIK-1.1/¥YMm1 OcHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX MWCIHUIUIMH JUIsI PEIICHUS
CTaHJAPTHBIX 3a71a4 B 00JIaCTH arpOd’KOJIOTHH, arPOXUMHH U arpOIIOYBOBEICHHUS.
Brnaoemw.

OIIK-1.1/HBl OcHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX ITUCIUIUIMH JJS PEHICHUS
CTaHJAPTHBIX 33/1a4 B 00J1aCTH arpO3KOJIOTHH, aTPOXUMHUH U arpONIOYBOBEICHUSI.

OIIK-1.2 Wpx 2. npuHMMaTh peIICHUS CTaHJAPTHBIX 3aJad B OOJIACTH arpO3KOJIOTHH,
arpOXMMHH U arpoONOYBOBEEHUS 111 OCHOBHBIX 3aKOHOB €CTE€CTBEHHO-HAYUYHBIX TUCLUIUINH.
3nams:
OIIK-1.2/3u1 IlpuHuMaTh pelieHHs CTaHJAPTHBIX 3a7ad B OOJACTH arpodKOJIOTHH,

arpoxXuMmMM M arpornovBOBCACHUA [JII OCHOBHBIX 3adKOHOB CCTCCTBCHHO-HAYYHBIX
JUCHUIIINH.

Ymems:
OIIK-1.2/¥ml IlpuHuMaTh pelIeHUs CTAaHAAPTHBIX 3ajad B OONAacCTH arpo’KOJIOTHH,

arpoxXuMmMM M arpornovBOBCACHUA [JII OCHOBHBIX 3aKOHOB CCTCCTBCHHO-HAYYHBIX
JUCHUIIINH.

Braoems:

OIIK-1.2/HB1 Ilpunumare pelieHUs] CTaHIAPTHBIX 3a7ad B 0OJACTH arpodKOJOTHH,
arpOXMMUM M arponoO4YBOBEIEHUS JJs OCHOBHBIX 3aKOHOB €CTECTBEHHO-HAYUYHBIX
JUCLUIUINH.

OIIK-1.3 Un 3. HaBBIKK ONpENEIeHUs] OCHOBHBIX 3aKOHOB €CT€CTBEHHO-HAYYHBIX JUCLMILUIMH
JUTs peIIeHUsT CTaHIaPTHBIX 3aJ1ad B 00JIACTH arpOdKOJIOTUH, arPOXUMHH M arpOTIOYBOBEICHHMS.

3name:
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OIIK-1.3/3u1 HaBblku onpeneneHUs OCHOBHBIX 3aKOHOB €CTECTBEHHO-HAYYHBIX
JUCLUIUIMH JJISl PeIeHUs] CTaHIapTHBIX 3aJad B 00JaCTH arpodKOoJIOTHUH, arpOXUMHU U
arporno4BOBECHHUS.

Ymems:

OIIK-1.3/¥Ym1 HaBbiku ormnpeneneHusi OCHOBHBIX 3aKOHOB €CTECTBEHHO-HAY4HBIX
JUCLHUIUIMH JJISl PeIIeHUs] CTAaHIApTHBIX 33a7a4 B 00JaCTH arposKOoJIOTUH, arpOXUMHU U

arporno4BOBECHMUS.
Bnaoemw:
OIIK-1.3/HB1 Bnaners HaBBIKAMU onpenencHus OCHOBHBIX 3aKOHOB

CCTCCTBCHHO-HAYYHbIX IOUCHUIUUIMH [JIsI PCHICHUA CTAHAAPTHBIX 3a4a4 B obacTu
ArpO3KOJIOTHHU, arPOXUMHUHA U arpOINMOYBOBCACHUA

[TIK-I12 CnocoGeH pemaTh 3aadyd B OOJACTH Pa3BUTHS HAyKHU, TEXHUKH M TEXHOJOTHH C YUETOM
HOPMAaTUBHOTO MPABOBOTO PETYIUPOBAHUS B cepe NHTEIUIEKTyaTbHOM COOCTBEHHOCTH

[MK-I12.1 Wpx 1. pemeHue 3amad, CBSI3aHHBIX C BBIOOPOM CIOCOOOB WCIONB30BAHUS U
pacTnopspKeHUs TIpaBaMU Ha Pe3yJbTaThl MHTEIUICKTYATbHON NEATENHbHOCTH, U OCYIIECTBISET
pacrnopspKeHHe TaKUMU TIpaBaMHM, BKITIOYasi BBEICHHUE TaKUX MPAB B TPAKIAHCKHA 000POT.
Suame:
IIK-I12.1/3u1
[IK-I12.1/382 3Haer cmnocoObl peleHus 3ajad, CBS3aHHBIX C BBIOOPOM CHOCOOOB
WCTIONB30BaHMSI M PACHOPSDKCHUS TIpaBaMH Ha PE3YJbTaThl HHTEIUICKTYaIbHOMN
NESTEIIbHOCTH, U OCYIIECTBISIET PACIOPsDKEHHUE TaKUMHU TpaBaMU, BKIIOYAsl BBEICHUE
TaKUX MPaB B IPaXIAHCKUI 000pOT.
Yuems:
[MK-T12.1/¥YMm1 Pemenue 3amav, CBS3aHHBIX C BBIOOPOM CHOCOOOB HCIIONB30BAHUS H
pacropsDKeHHsI TpaBaMH Ha  PE3yJabTaThl HMHTCIUICKTYaJIbHOM  JEATEIBHOCTH, W
OCYIIIECTBIIIET PACHOpsDKEHWE TaKUMH TIpaBaMU, BKIIIOYash BBEJICHHWE TAKUX TPaB B
TpaKIaHCKUI 00OPOT.
[TK-T12.1/¥YM2 Ymeet pemiats 3a1auu, CBI3aHHBIC C BBIOOPOM CIIOCOOOB MCTIOIB30BaAHUS
U pacHopsoKeHHs TMpaBaMH Ha Pe3yabTaTbl WHTEUICKTYaJbHOW JACSITEIBHOCTH, H
OCYIIIECTBIIIET PACHOpsDKEHWE TaKUMH TIpaBaMU, BKIIOYash BBEJCHHWE TAaKUX TPaB B
TpaKIaHCKUI 000POT.
Brnaoemw.:
[IK-I12.1/HB1 Bnageer HaBbIkaMu peEIIEHUs 3a]lad, CBS3aHHBIX C BBIOOPOM CIOCOOOB
WCTIONB30BaHMSI M PACHOPSDKCHUs TpaBaMH Ha PE3YJbTaThl HHTEIUICKTYaIbHOMN
NESTEIIbHOCTH, U OCYIIECTBISIET PACcIOpsDKEHHUE TaKMMHU TpaBaMU, BKIIOYAsl BBEICHUE
TaKUX MPaB B IPaXIAHCKUI 000pOT.

[IK-I12.2 Opranuzamusi 3K0JIOrH4eCKOro KOHTPOJisi (MOHUTOPUHIA) COCTOSIHUSI KOMIIOHEHTOB
arpo3KOCUCTEMBI U 0€30MTACHOCTH PACTCHUEBOIYECKOM MPOTYKIIHH

3Hamo:

ITK-I112.2/3u1

[MK-112.2/362 3Haer crmocObl OpraHU3aliyd dKOJIOTHYECKOTO KOHTPOJS (MOHUTOPHHTA)
COCTOSIHUSI KOMIIOHEHTOB arpo’KOCHCTEMbl M 0O€30MaCHOCTH PACTEHHUEBOIYECKON
MPOAYKLNU

Ymemns:

[MK-T12.2/¥Ym1 Opranuzamnusi 3KOJOTHYECKOTO KOHTPOJIA (MOHHUTOPHHTA) COCTOSHUS
KOMITOHEHTOB arpo3KOCUCTEMbI U 0€30MTaCHOCTH PACTEHUEBOAYECKOM MPOAYKIIMU
[MK-T12.2/YM2 YMmeeT oOpraHu30BBIBaTH HKOJOTUUECKUH KOHTPOJsA (MOHHTOPHHTA)
COCTOSIHMSI KOMIIOHEHTOB arpo’KOCHCTEMbl M O€30MaCHOCTH PACTEHHUEBOIYECKON
MPOAYKLNU
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Braoems:

[IK-T12.2/HB1 Bnameer opraHu3anueil 3KOJIOTHYECKOTO KOHTPOJSI (MOHHTOPHHTA)
COCTOSIHUSI KOMIIOHEHTOB arpodKOCHCTEMBI M O€30MacHOCTH PacTEHUEBOAUYECKON

MPOAYKITUN

IIK-112.3 IlpuHuMmare pelieHus, CBA3aHHBIE C IPAaBaMM HA PE3yJbTaThl MHTEIEKTYaJIbHOU
JESTEIBHOCTH U UX PacCIOpsSKEHUEM

3name:
TIK-112.3/3u1

[MK-112.3/382 3nHaeT cmocoObl NPUHIATHS pENICHUH, CBSI3aHHBIX C TpaBaMH Ha
Pe3yabTaThl MHTENEKTYAIbHOM IeATENbHOCTH U UX PACTIOPSKEHUEM

Ymems:

[IK-I12.3/YM] VYmeer npuHUMATh peEIICHHs, CBS3aHHBIC C TpaBaMH Ha pPE3YJIbTaThl
MHTEJIEKTYaJIbHOM IEATENBHOCTH U UX PaCOPSKEHUEM

Braoems:

[IK-T112.3/HB1 IlpuHumaTh pelmieHus, CBS3aHHbIE C TpaBaMH Ha PE3yJbTaThl
MHTEJIEKTYaJIbHOM EATENbHOCTH U UX PaCIOpsIKEHUEM

[1IK-T12.3/HB2 Bnameer HaBbIKaMH NPHHATHS PEIICHHWH, CBS3aHHBIC C TpaBaMHU Ha
Pe3yabTaThl HTENEKTYAIbHOM 1eATENbHOCTH U UX PACTIOPSKEHUEM

3. Mecro aucuumimHbl B cTpykrype OII

Hucuunnuaa (Monynb) «buodusmkay oTHOCHTCS K 00s3aTeNnbHON yacTH 00pa3oBaTelbHOU
IIPOrpaMMBbl U U3ydaeTcs B ceMecTpe(ax): 3.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI
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Tpetuii cemectp | 108 | 3 | 47 1 24 | 22 | 61 3auer

Bcero 108 | 3 47 24 | 22 | 61

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

'Hasi KOHTaKTHAas
abora

[bIC 3aHATUS
JbHas paboTa
bIC PE3YJIBTAThI
OOTHECEHHBIC C
[M1 OCBOCHUS

€ 3aHATUA

HaumenoBanue pazaena, TeMbl

»
’
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Pasnen 1. buosnekrpuueckue 14 2 4 8| OIIK-1.1
SIBJICHUS OIIK-1.2
Tema 1.1. DnekTpudeckue 8 2| 2| 4|OIK-1.3
ABIICHUS B JKMBBIX CHCTEMAX IIK-I12.2
Tema 1.2. buonoreHanbl 6 2 4
Pasnen 2. Tepmogunamuka 12 2| 10| OIIK-1.1
OMOJIOTHYECKUX CHCTEM OIIK-1.2
Tema 2.1. 3axoHbI 5 1 4| OIIK-1.3
TEPMOJIMHAMUKHU [IK-112.2
Tema 2.2. CocTosiHuE 7 1 6
OMOJOTHYECKUX CHCTEM
Paznen 3. ®usuko-xummuueckasi 25 8 4 13| OIIK-1.1
OpPraHu3auus KJIeTKH OIIK-1.2
Tema 3.1. Buonoruueckas 12 4 2| 6|OIK-1.3
MemOpaHa [K-112.2
Tema 3.2. TpaHcnopT BelIECTB 13 4 2 7
yepe3 OMOIOTHYECKYI0 MeMOpany
Paznen 4. ®usuko-xummuueckme 26 8 6| 12| OIIK-1.1
OCHOBBI 1CHCTBHA JTYYHCTOH OIIK-1.2
IHEPrum OIIK-1.3
Tema 4.1. ®otobuonorus 13 4 3 6| IIK-I12.2
Tema 4.2. [lepBuuHble NpoLECCHI 13 4 3 6
¢dorocunTe3a
Pasnen 5. ABroperyasinus 8 2 6| OIIK-1.1
(Gu3MKO-XUMHYECKHUX NPOLECCOB OIIK-1.2
B JKMBBIX CHCTEMAax OIIK-1.3
Tema 5.1. ABToperynsius 8 2| 6| IIK-112.2
(hMBUKO-XUMUYECKHX MTPOIIECCOB
Pasnen 6. IIpakTuyeckoe 23 1 6 4| 12| OIIK-1.1
HCIO0JIb30BaHue O0MOPU3NIECKUX OIIK-1.2
MO/JIX0/10B OIIK-1.3
Tema 6.1. buodusnaeckue 12 4 2 6| IIK-T12.1
METOIbI OLIEHKH BO3EHCTBHUS ITK-112.2
(GakTOpOB OKpyKAKOLIEH CPeIbl 1IK-I12.3
Tema 6.2. Mcnosnib3oBaHue 11 1 2 2 6
O0nou3NIECKUX MOAXO0B B
pacTEeHHUEBOICTBE
Hroro 108 1| 24| 22| o1

5.2. Conep:xkanue pa3aesioB, TeM IMCUUILIAH

Pazoen 1. Buoinekmpuueckue a6/1eHuUs

(/labopamopuuwie 3anamus - 2u.; /lekyuonnwvie 3anamus - 4u.; Camocmoamenvnan paboma - 8u.)

Tema 1.1. Dnekmpuueckue s61EHUSA 8 ICUBLIX CUCEMAX
(Jlabopamopusie 3anamus - 24.; Jlexyuonuvie sauamus - 24.; Camocmoamenvuas paboma - 44.)
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DNEKTPONPOBOTHOCTh. JKBUBAJCHTHBIE DJJCKTPUUECKHE CXEMbl OWOIOTUYECKUX OOBEKTOB.
Jlucrepcust 3IEKTPOIIPOBOIHOCTH, €€ U3MEHEHUE MO/ JCHCTBIEM BHEITHUX (DAaKTOPOB.

Tema 1.2. buonomenyuansi

(Jlexyuonnvie 3anamus - 2u.; Camocmosamenvhas paboma - 44.)

buonorenmanel, mMexanusmbl ux (opmupoBanus. [lorennman mokos. IloTeHnmanbr AEHCTBUA.
[IpeoOpazoBanne  ANEKTPOXMMHUYECKOTO  IMOTEHIMAjda B  XUMHYECKHE (OPMBI  DHEPTHUHU.
DNEKTPOKUHETUUECKHUE SIBJICHUS.

Pa3zoen 2. Tepmoounamuka duonocuueckux cucmem
(VIekyuonnwvie 3anamus - 24.; Camocmoamensnasn paooma - 104.)

Tema 2.1. 3axonsbr mepmoOuHamMuKu

(Jlekyuonnwvie 3anamus - 1u.; Camocmosmenvuas paboma - 4u.)

TepmoanHaMuKa, OCHOBHbIE NOHATHA. TepMonMHaAMUYeCKHWE MOTEHUManbl . - U 2-i 3aKkoH
TEPMOJMHAMUKU. 3aKOHBI TEPMOAMHAMHUKHU Uil OMOJIOTMYECKUX CHUCTEM. 3aKpBIThIE U OTKPBITHIC
TEPMOAMHAMUYECKHUE CUCTEMBI.

Tema 2.2. Cocmosanue buono2udeckux cucmem

(Jlekyuonnwie 3anamus - 1u.; Camocmosmenvuas paboma - 6u.)

Outpornus u uHpopmanus. Pop-Mbl U MOTOKH dHEPTUH U MHPOPMA-IMU B KUBBIX cHCTeMaxX (B
KJIETKe, OpraHusme, skocucreme, onochepe). CraumoHapHoe HEPABHOBECHOE CO-CTOSIHUE CHCTEMBI.
[ToBeneHne cu-CTEeMBl MpPH BHEIIHUX BO3ACHCTBHUAX. KHHETHKAa OMOJOTHYECKUX TPOIIEC-COB.
3aBUCHUMOCTDh CKOPOCTH OHOJIO-THYECKUX IMPOLECCOB OT Temmepary-pbl. KoopauHatel AppeHuyca.
DHep-THs aKTUBALINH.

Pa3zoen 3. Quzuko-xumuueckas Op2aHu3ayusa Kjiemku
(VIabopamopnwie 3anamun - 8u.; Jlekyuonnvie 3anamun - 4u.; Camocmosamenvnas paooma -
13u.)

Tema 3.1. Buonoeuueckas membpana

(Jlabopamopnule 3anamusi - 4u.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 64.)
Crpoenue, cBoiictBa u (yHKIMU Ouonormdeckux memoOpaH. [IpoHuUIIaeMOCTh OHONOTHYECKHX
MeMOpaH. KoomeparuBHbie CBOHCTBAa OHOJOTMYECKUX CHUCTEM HA YpPOBHE MOJIEKYIN, KIETOK,
opraHu3sma, MomyJssiiuu, Onocgepsl.

Tema 3.2. Tpancnopm eewyecmes uepe3 6UON02UUECKYIO MEMOPAHY

(Jlabopamopnuvle 3anamusi - 4u.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 74.)
[loHsiTHE XMMHMYECKOTO U  3JIEKTPOXMMHUUYECKOTO IOTEHIMaja. Huddy3us Bemects B
Ouonormuecknx cuctemMax. YpaBHeHue @Duxa. Ocmoc. [loHSITHE MACCHBHOTO W aAKTUBHOTO
TPaHCTIOPTA BEIIECTB U MX MeXaHU3MbI. DOPMBI SHEPTUH, 00ECTICUNBAIOIINE AKTUBHBIN TPAHCIIOPT.

Pazoen 4. Quzuko-xumuueckue 0CHO8bL 0CUCMEU JIYYUCMOIU IHEPZUU

(/labopamopuvie 3anamun - 8u.; Jlekyuonnwvie 3anamusa - 6u.; Camocmoamenvnas paooma -
124.)

Tema 4.1. Domobuonozus

(Jlabopamopnuvle 3anamusi - 4u.; Jlexyuonuwie sanamus - 3u.; Camocmoamenvrasn paboma - 64.)
Iloromenne cBeTa MOJEKYIaMH. 3aKOHBI IOIVIOIIEHHS CBETa BELIECTBOM. MMrpaunus 3HEpPIHH.
Jle3akTuBanus B030yxeHHoro  cocrosiHus.  Dmyopecuenuus.@oroduonorus.  CHekTpsl
IIOMJIOIEHNUS U CIIEKTPbI IEHCTBUS.
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Tema 4.2. Ilepsuynvle npoyeccwi homocunmesa

(Jlabopamopnvie 3anamust - 4u.; Jlexyuonnvle sauamus - 3u.;, Camocmoamenvras paboma - 64.)
®dusznka NEPBUYHBIX TponeccoB (GOTOCHHTE3a. bHONOrHYeckoe NIeUCTBHE HOHH3UPYIOIINX
W3JTYyUYCHHI.

Pazoen 5. Aesmopezynauusn puuKko-xumuueckux nPoueccos 8 HeUugblx CUCmemax
(Vlekyuonnwvie 3anamus - 2u.; Camocmoamenvmuas padoma - 6u.)

Tema 5.1. Aemopezynayus pu3uKo-XuMu4eckux npoyeccos

(Jlexyuonnvie 3anamus - 2u.; Camocmosamenvhas paboma - 64.)

[ToHsiTHE  ONTHMAJBHOTO YPOBHS Ipolecca IS OHOJIOTHYECKHUX CHUCTEM pPa3HOM CIOXKHOCTH.
[TonsiTie 0OpaTHOW CBsI3U, €€ 3HAUCHHWE JUIS aBTOPETYIIMPOBAHHS. ABTOPETYIIMPOBAHHUE CKOPOCTH
OMOXMMHUYECKON peakIMh, CKOPOCTH pOoCTa pacTeHus, nomyisiiuu. KomeOaTenpHBIM XapakTep
aBTOPETYJIUPOBAHHUS.

[ToHsITHE O MaTeMaTHYECKUX MOJICIISIX OMOJIOTHYECKHUX TPOIICCCOB.

Pazoen 6. Ilpakmuueckoe ucnonvzoeanue duopuzudeckux nooxo0os
(Bueayoumopnasa xonmaxkmuaa paooma - lu.; Jlabopamopuvie 3anamusn - 6u.; Jlekyuonnvie
3anamus - 4u.; Camocmoamenvuasn paooma - 12y.)

Tema 6.1. bBuoguzuueckue memoovl OYeHKU 8030eUCmaus (pakmopos okpyxicarouieli cpeovl
(Jlabopamopnvie 3anamust - 4u.; Jlexyuonnvle sauamus - 2u.; Camocmosmenvras paboma - 64.)

DKCTpecc-MEeTOAbl OIEHKH yCTOWYMBOCTH pacTteHuid. [lonstue Tect-cucteMbl. buodusmdeckue
METOZbI KOHTPOJISI COCTOSIHUS OKPY KAIOIIEH CPE/Ibl.

Tema 6.2. Hcnonvzosanue ouogpuzuueckux nooxoo008 8 pacmeHuesoocmee
(Bueayoumopmnas kouwmaxkmuas paboma - Ilu.; Jlabopamopuvle 3awsamus - 2u.; Jlexyuonuwie
sanamus - 2u.; CamocmosmenvHas paboma - 64.)

JleficTBue CTPECCOBBIX (PAaKTOPOB M CBOOOTHO-pAIUKAIBHBIE IPOIICCCHI. LlenHbie peakuuu.
Hcnonp3oBanue OM0pU3NYECKUX MOAXO0I0B B PACTEHUEBOJICTBE.

6. OneHoYHBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS
Pazoen 1. Buoinekmpuueckue a6/1eHUA
Dopma koHmpoas/oyenounoe cpedcmso: Ketic-3adanue
Bonpocwi/3aoanus:
1. Pa3HOCTb 3JIEKTpUYECKUX MOTEHIMAIOB MEXJIy BHEIIHEH CpeJod M LUTOIIa3MOU
HOPMaJIbHO (DYHKLIMOHUPYIOIIEH PaCTUTEIHHOMN KIIETKU HAa3bIBACTCH ... .
A. 3JIEKTPOXMMUYECKUM MOTEHIIAIOM
b. norenmanom nokos
B. norennumanom aencTeus
I'. norenumnanom JlonHana
2. ImaBHBIM HOHOM, ompenessomuM Auddy3HOHHBIH TOTEHIHAT Ha MeMOpaHe KIETKH
SIBIISITCSI MOH ...
A. kanus
b. Harpus
B. xnopa
I'. kanprusg
Pa3zoen 2. Tepmoounamuka duonocuueckux cucmem
@opma konmpons/oyenounoe cpedcmeso. Keiic-3adanue
Bonpocul/3adanus:
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1. CornacHo nepBoMy 3aKOHY TEPMOJMHAMUKHU IPH HEOOPATUMBIX MpoOIieccax MOJHBIH 3amac
BHYTPEHHEN YHEPIUU U30JIUPOBAHHON CUCTEMHI ...
A. yBenu4MBaeTcs
b. ymenbmaercs
B. ocraercs Hen3mMeHHbIM
I'. 3aBUCHUT OT BHELIHUX YCIIOBUU
2. [Ipu HEoOpaTMOM TIpOIIECCe B M30IUPOBAHHOM CUCTEME SHTPOIIHUS
A. Pacrer
b. OcTtaércst Ha omHOM ypOBHE
B. CHumxaercs
I'. Usmenenue 3aBUCHUT OT (haKTOPOB OKPYIKAFOIICH CPEIIBI.
Pazoen 3. @uzuko-xumuyeckan op2anu3auua KiemKu
Dopma koHmpoas/oyenounoe cpedcmso: Ketic-3aoanue
Bonpocwi/3aoanus:
1. B cocraB KJIeTOYHBIX MEMOpaH BXOJSAT:
A. bochomunuasl
b. 6enku
B. munepun
I'. BuUTamMuHBI
J. nemnronosza
2. Kakue yTBepkaeHHS BEPHBI sl CTPOCHUS OMOJIOTMYeCKOM MeMOpaHbI?
A. MembOpana conepkut aBa ciost pochomumnumos.
b. MembOpana coctout u3 oHOTO ¢10s1 (HOCHONUUIOB U ABYX CIOEB OSITKOB.
B. B memOpane Genku cBOOOTHO niepemMeniatoTcst B (hoChOIUIHUIHOM CIIOE.
I'. CtpykTypHBIe 6€1KH MEMOpaHbl 00pa3yIOT KapKac, KOTOPBIH yaepKuBaeT pochoInumuab.
Pa3zoen 4. @uzuko-xumuuecKue 0CHOBbL OCUCMBUA JIYHUCHOU IHEPZUU
@opma konmpoas/oyenounoe cpedcmeso. Keiic-3adanue
Bonpocul/3adanus:
1. [IpuaumnaM GOTOXUMHUU COOTBETCTBYIOT CIIEAYIOIINE YTBEPXKICHUS:
A. XMMHUYECKOE U3MEHEHNE MOXKET IIPOU3BOJUTH TOJIBKO MOIVIOIIEHHBIN CBET.
b. xaxap1ii TOMIOMEHHBIN (POTOH aKTUBUPYET TOJBKO OHY MOJIEKYITY
B. Bcs 3HEprus NONIOMEHHOTO KBaHTA NEpeAacTCss OMHOMY NIEKTPOHY
I'. xumMHUeckoe U3MEHEHNE MOXKET NMPOU3BOIUTH CBET, MAJAIOIINN Ha OMOJIOTH-UYECKUN OOBEKT.
J1. mornoméHHbIi (OTOH CIOCOOEH aKTUBUPOBATh HECKOJIBKO MOJIEKYII
E. Bcst oHeprus NOMIOMEHHOIO KBAaHTA MOKET PACIIPENEIUTHCA MEXAY HECKOIb-KUMH 3JIEKTPOHAMU
2. TlpaBuibHas MOCIEAOBATEILHOCTh PACIIONIOKEHUSI KOMIIOHEHTOB B (DOTOCHHTETHUYECKOMH
NIEKTPOHHO-TPAHCIIOPTHOM LIETIH.
Kommineke Beienenus kuciopona - 1
dorocucrema 2 - 2
[InacToxuHOH - 3
[uroxpomuas cuctema nutf-nuuthb6 - 4
IImacrommanud - 5
®orocucrema 1 - 6
HAJl®-penykrasa - 7
Pazoen 5. Aemopezynayua puuko-xumuueckux npoyueccos 6 Heugvlx CUCmemax
Dopma koHmpoas/oyenournoe cpedcmso: Ketic-3aoanue
Bonpocwi/3aoanus:
1. ITo OTHOLIEHHIO K TACCUBHOMY TPAHCIIOPTY BEPHBI CIEAYIOLINE YTBEPIKICHU:
A. mpotekaet 06e3 3aTpaThl SHEPTUH.
b. upér npotuB rpagreHTa KOHUEHTPALUH.
B. unér no rpaageHTy KOHIIEHTPALUH.
I'. mpoTekaeT ¢ 3aTpaToil XUMUYECKON SHEPTHUH.
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Pas3zoen 6. Ilpakmuueckoe ucnonvzosanue ouopuzuueckux nooxo006
@opma konmpons/oyenounoe cpedcmeso. Keiic-3adanue
Bonpocul/3adanus:
1. YMeHblIeHHE UMIIEIaHCA TTPU BO3PACTAHUH YACTOThI TECTUPYIOLIETO TOKAa HA3bIBAIOT ... .

A. nucniepcueil 31eKTpOIpPOBOIHOCTH
b. 2nexTponpoBOIHOCTEIO

B. peakTUBHBIM CONPOTUBIICHUEM

I'. anexTpoaBMKYILIEH CUTION

J1. nonspusanueu

2. Bennuuna ko3¢ huimenTa noasipu3aim ...

A. BBIIIIEC Y HEMTOBPEKAEHHBIX OMOIOTHYECKUX TKaHEH
b. BhIle y moBpexAEHHBIX OMOTOTUYECKUX TKaHEH
B. He 3aBUCHT OT cTETIEHH MOBPEXKAEHHOCTH OMOIOTHYCCKIX TKAHEH TKaHEeH

3. [Tonepemennoe obmydenue ceMsiH canara kpacHbM (K) u nanpanM kpacuem (JIK) cBeTom
OyleT CTUMYIHPOBATh BECCHHEE TPOPACTAHNUE CEMSH IPU CIEAYIOIIUX CXeMaX OOIyUCHHUS:

A. K+IK+K

B. K+JIK+K+]IK

B. K+IK+K+IK+K

T K+JIK+K+]IK

T K+ITK+K+TK+KHIK

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

Tpemuii cemecmp, 3auem
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 IIK-112.1 IIK-112.2 [IK-112.3
Bonpocsl/3ananus:

1. Tlonatue o Owoduzmke, e€ mnpeamMeT W 3agadyd. MecTo OHOPU3MKH B CHUCTEME
€CTECTBEHHBIX HayK.

2. I'maBHble STambl pa3BUTHA OMOPU3MKK. BKiIan poOCCHHCKHMX YUY€HBIX B pPa3BUTHE
onou3uKy.

3. 1-ii 3aKOH TEPMOJMHAMUKH, €T0 MATEMATUYECKOE BhIPAKECHUE.
4. 2-i 3aKOH TEPMOJIMHAMUKH, €0 MaTEMATUYECKOE BhIPAKEHUE.
5. 3aKpbIThIEe U OTKPBIThIE TEPMOAMHAMUYECKHUE CUCTEMBI.

6. [Tonsatue suTponuu. CBsA3b YHTPONUU U HHOOPMAITIH.

7. ®opMBI ¥ TIOTOKH SHEPrHH M WH(POPMALIMU B KHUBBIX CHUCTeMaX (B KIETKE, OpraHU3Me,
aKocucTeMe, brocdepe).

8. Ctpoenue GhochomunuaoB U OHOIOTHUECKIX MEMOpaH.

9. IlonsTe BHyTpeHHEH u CBOOOAHON 3Hepruu. POopMbl CBOOOJHON 3HEPTrHUM B KHUBBIX
opraHusMmax.

10. Ctpoenue, cBOMCTBa M (YHKITUH OMOJOTHUECKUX MEMOpaH.
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11

12

13

14

15

16

17

18

. [IpoHutiaeMocTh OMOTOTHYECKUX MeMOpPaH, K03()(PHUIIMEHT TPOHUIIAEMOCTH.
. [ToHSITHE XMMHYECKOTO U AIIEKTPOXUMHUYECKOTO IMOTCHIINANIA.

. Ilorennman HepHera.

. Auddy3ust BemecTB B OMOIOTHUIECKUX cUcTeMaX. YpaBHeHue Duka.

. OcMoc 1 ero poib B Mpoleccax XU3HEAesI TeIbHOCTH.

. [ToHsITHE TACCUBHOTO TPAHCTIOPTA BELIECTB U €T0 MEXaHU3MBI.

. [loHsITHE aKTUBHOTO TPAHCIIOPTA BEIIECTB U €T0 MEXAHHU3MBI.

. @opMBI SHEprUr, 00ECTICUNBAIOIINE AKTUBHBIN TPAHCIIOPT.

19. Dnexrpuyeckue SBICHHUS B JKHUBBIX CHCTEMax W HUX pOJIb B KU3HENEATEIbHOCTHU
OpraHu3Ma.
20. DeKTpONPOBOAHOCTD KUBBIX CUCTEM. SIBIICHUE TOJISIPU3ALIIH.

21.

22.

23.

24.

25.

KIJICTKHU.

26.

27.

28.

29.

30.

31.

32.

33.

34

ITonrorosieHo B

DKBUBAJICHTHBIE ANEKTPUUECKHE CXEMbI OMOJIOTHYECKUX OOBEKTOB.
Jlucniepcusi 3IeKTPOIIPOBOAHOCTH.

buonorennuansl, MexaHU3MbI UX (POPMHUPOBAHHUSL.

[ToTeHuMaIbl MOKOS U UX CBSI3b C META0OIM3MOM KIIETKH.

[ToreHumansl IEeHCTBUS, MEXaHU3M HX (OPMHUPOBAHUS, U UX CBA3b C META0OIU3MOM

[TpeoOpazoBaHue MEKTPOXUMHUYECKOTO OTEHIIMATA B XUMUYECKHE (DOPMBI SHEPTUH.
OcHOBHBIE 3aKOHBI (HOTOXUMHUHU.

[ToHATHE KBaHTA CBETA U €0 XapaKTEPUCTUKH.

3aKOHBI MOTJIOIIECHHSI CBETA MOJIEKYJIaMH.

3aKoHBI MOTIIONIEHHSI CBeTa BelecTBOM. [IoHATHE ONTHYECKOH MIIOTHOCTH.

CrieKTpbl MOTIONIEHHS U CTIEKTPHI ICHCTBHSL.

JlezakTuBanusi BO30Y)KIEHHOTO COCTOSIHHUS MOJICKYJIBI.

OyopecueHLUS.

. Ilornormenue cBera MoeKynon xjaopodua.
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35. VI3MeHeHue TUCTIEPCHU AIEKTPOIIPOBOTHOCTH O] ICHCTBHEM BHEITHUX (hDaKTOPOB.

36. [leiicTBE HOHM3UPYIOIIETO U3TYYEHUS HA )KUBbIE OPTaHU3MBI.

37. IlouaTne uMIenaxca.

38. BrnusHMe BHEIIHUX W BHYTPEHHUX (PAKTOPOB HA UMITEJIAHC TKAHEH.

39. DneKTpUYECKrEe MapaMeTPhbl OPraHU3MOB U UX MPAKTHYECKOE UCIIOIb30BaHUE.

40. ITonsitue JJoHHaHOBCKOTO MOTEHIMAJIA U €0 POJIb B AKU3HEACATEIbHOCTH PACTUTEILHOM.
41. IlonsTHE CONPSIKEHHOTO TPAHCIIOPTA BEIIECTB HA MEMOpPAHE U €r0 MEXaHU3MBI.

42. IloHsiTHE IEKTPOr€HHOIO TPAHCTIOPTA.

43. Dnexktpodope3 U ero MpPaKTHIECKOE UCTIOIh30BaHNE.

44. GUTOXPOMHBIE CUCTEMBI PACTEHHIA.

45. MexaHu3MBbI IEPEHOCA BEIIECTB Yepe3 MEMOpaHHI.

46. [TonsiTHEe MaKpOIPTUUECKOH CBsI3H, posib AT® B sHEPreTHYECKOM META00IN3ME KIICTKH.

47. TlonsiTue 31eKTpoocMoca.

8. MarepuajJibHO-TEXHHYECKOE H Y4eOHO-MeTOAMYeCKoe obecrevyeHue TUCIHIINHBI
8.1. [lepevyeHb OCHOBHOI U JONMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. T'ypwes,, A. . buodusuka. MunumanpHbiii Kypc: ydueObHoe mocoome / A. U. I'ypees,. -
buodusuka. Munumanbnabiii kypc - CapatoB: By3oBckoe oOpazoBanme, 2020. - 345 c. -
978-5-4487-0710-0. -  Tekct: onekrponnsiii // IPR  SMART: [caiir]. - URL:
https://www.iprbookshop.ru/99121.html (mara oO6pamenus: 08.10.2025). - Pexum pocryma: 1o
MOJIITUCKE

2. bpunbkoB A. B. Dxonorudeckas 6modusuka: yueoHoe nmocooue / bpuibkos A. B., [leuypkun
H. C., Jlorunos lO. 1O.. - KpacHospck: Cubl'Y um. akagemuka M. ®@. Pemernéna, 2024. - 144 c. -
978-5-86433-950-3. -  Tekct:  osmekrponHbii. //  RuSpLAN: [caiiT]. -  URL:
https://e.lanbook.com/img/cover/book/479243.jpg (mara obpamenus: 08.10.2025). - Pexum
J0CTyTa: 1O TMOAMKICKE

Jlononnumenvuas numepamypa

1. I'ypees,, A. U. buodusuka. Bonpockr u 3amaun: npaktukym / A. U. I'ypees,. - buodusuka.
Bompocer u 3amaun - CapatoB: BysoBckoe oOpazoBanue, 2020. - 176 c. - 978-5-4487-0712-4. -
Texct: anexrponssiii // IPR SMART: [caiiT]. - URL: https://www.iprbookshop.ru/99120.html (nara
obpamenus: 08.10.2025). - Pexxum nocTyma: 1mo moanmcke
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2. Bonbkenmreitn M. B. buodusuka: yue6Hoe mocodue it By30B / Bonbkenmreitn M. B.. - 5-¢
u3a., crep. - Cankr-IlerepOypr: Jlanb, 2025. - 596 c. - 978-5-507-50794-8. - Tekct: 3MeKTPOHHBII. //
RuSpLAN: [caiir]. - URL: https://e.lanbook.com/img/cover/book/465098.jpg (mara oOpamieHus:
08.10.2025). - PesxuMm goctyna: 1o noamnucke

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOLIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://cyberleninka.ru/ - Hayunas snextponnas 6ubnuoreka «KubepJlennnka»
2. https://elibrary.ru/ - Hayunas snexrponnas oubmmoreka eLIBRARY.RU

8.3. [IporpammHoe obecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
He ucnonb3zyercs.

Ilepeuensb uHGOPMAYUOHHO-CIPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
8.4. CnieninasibHbIE IOMeELIEHUS], JIA00PATOPUHU U JIa0OpaTOPHOE 000py10BaHUE

JlexuMOHHBIN 3a11
4033p
npoektop Ehson EB-S8 - 0 mT.
9KpaH KMHOIPOEKUMOHHBIH Screen Media - 0 mT.

JlaGoparopus
4043p
mkad cymmnpHbii HIC-80-01-CITY - 1 mt.

9. MeTonnuyecKue yKa3aHusi 10 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

VYuebHas paboTa M0 HANpPaBJICHUIO TMOATOTOBKU OCYIIECTBISETCS B (hOpME KOHTAKTHOU pabOTHI C
IperojaBaresieM, CaMOCTOSTEIbHOH paboThl  00yyaromierocsi, TEKyIIeH W MPOMEXYTOUYHOM
arTecTalMii, WHBIX (OpMax, MpeagaracMblX YHUBEPCHUTETOM. YUeOHBIH Marepuan AUCHUTUINHBI
CTPYKTypUpOBaH M €ro M3y4YeHHE MPOU3BOJUTCS B TEMAaTHYECKOM IOCIEeI0BaTEIbHOCTH.
ConepxaHue METONMYECKHX YyKa3aHWH JOJKHO COOTBETCTBOBaTh TpeOoBaHusM DenepaibHOTO
rOCYJIJapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAApTa M Y4YeOHBIX MpOrpaMM IO JUCLUIUIMHE.
CamocrosarenbHass paboTa CTYIECHTOB MOXKET OBITh BBIIOJIHEHA C TIOMOIIbI0 MaTepHAaJIOB,
pa3MeleHHbIX Ha ropTaiie noaaepxku Moodl.

10. MeTonnuyeckue peKOMeH/IalluM M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)
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