MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

, ~ YTBEPXJIAIO
AOKYMEHT MOAMMCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa

CepTudmkat: 025493C4E0B34808564BE6735EBB2702
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ngggfngine::TzBle%Tzoggrzg?(;04.2024 06 nroHsa 2023 r.
. J

PABOYAS ITPOI'PAMMA IUCIHHTUTIJINHBI

b51.0.02.03 T'eoxumusi NPUPOIHBIX U TEXHOTE€HHBIX JAHAMAPTOB

3akperuicHa 3a kKabeapoii  IKOJIOruH, 6€30MaACHOCTH KHU3HeAeATeIbHOCTH U
(pusuveckoi KyJabTypbl

VYueOnsii ian  g050406 23 OC3Y.plx
Hanpagnenue MMOJITOTOBKH 05.04.06 IKOJIOT U u
IPUPOJIONOIH30BAHUE

KBaJII/Id)I/IKaHI/IH MarucTp

®opma oOydyeHUss  O4YHAsA
Oo6mas tpynmoemkocts 4 3ET

Buaslr kouTpons B ceMecTpax:

3auer 1

Pacnpezle.ﬂeﬂne 9aC0B JUCHUILIMHBI IO CEMECTpamM

CemecTtp
(<Kypc>.<CemecTp Ha 1(1.1)
Kypce>) Uroro
Henenp 17
Bup 3ansTuit v | PO | v PIT
Jlexmm 17 (17 |17 |17
IIpakTuueckue 17 (17 |17 |17
B ToMm yucne unT. 14 114 |14 (14
Uroro ayn. 34 134 (34 |34
KonraxtHas pabota 34 |34 |34 |34
Cawm. pabota 110 | 110 | 110 | 110
Htoro 144 | 144 | 144 | 144
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[Iporpammy coctaBui(n):
K.XUM.H., Ooy., Uenamenko O.B.

Pabouas mporpamMma AUCHUILTNHBI

I'eoxumus NPUPOIHBIX M TEXHOT€HHBIX JIAHAIIA(PTOB
paspabotana B coorBercTBUH ¢ PI'OC:

dDe;[epanLHmﬁ FOCYIlapCTBCHHBIﬁ O6p330BaTCHBHLII>'I CTaHAapT BBICHICTO O6paSOBaHI/ISI - MarucTparypa 1mno

HanpasiieHuto nmoarotoBku 05.04.06 Dxonorus u npupoaonoiab3oBanue (mpukaz Muno6puayku Poccuu ot
07.08.2020 r. Ne 897)

COCTaBJICHA HAa OCHOBaAHHUH yqe6Horo IjiaHa:

Hanpagnenue noarorosku 05.04.06 Dxonorust 1 npupoAONOIb30BaHHE
YTBEPKIECHHOTO TIprKa3zom pekropa ot 22.02.2023 Ne 80.

Pabouyast mporpamma ooOpeHa Ha 3aceJaHuU Kadeapsl
IKOJI0THH, 0€30I1ACHOCTH KU3HE1esITeIbHOCTH U PU3NYECKOH KYIbTYPhI

[Ipotokon ot 12 anpesnst 2023 r. Ne 10
CpoK necTBUs TPOrpaMMbl: y4.T. - 2 ToJ1a

3aB. xadenpoit Hukudoposa B.A.

[Ipencenarens HMC OMII

JIeKaH, JIOLIEHT, K.T.H., Buanmiesa E.A. 21 anpesns 2023 r. npotokos Ne 08
OtBeTcTBEeHHBIN 3a peanuzaiuio OITOIT Huxudoposa B.A.
Jupekrop 6uOIMOTEKN Cotnuk T.®.

Ne perucrtparun 06

(Meronuyeckuil oTaeN)
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Buzuposanue PII/] njist ucnosiHeHusi B 04epeAHOM y4eOHOM roay
IIpencenarens HMC OMII 05.04.06

2024 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnoanenus B 2024-2025 yueOnoM roay Ha 3aceganun kaheapol
IKOJIOTHH, H€30MACHOCTH KU3HENEATETLHOCTH U (PH3NYeCKOH KYIbTYPhI

Buecens! usmenenus/nononnenus (Ilpunoxenue )

[Iporokonm ot 2024 . Ne
3aB. kadenpoit

Buzuposanue PII/] njis1 ucnosiHeHusi B ouepeaHOM y4eOHOM roay
Ipencenarens HMC ®MIIT 05.04.06

2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnonHenns B 2025-2026 yueOHOM rofy Ha 3acegaHnuy Kadeapsl
JK0J10TuH, 0€301ACHOCTH KM3HeeITeJIbHOCTH 1 (PU3NYeCKOH KYIbTYPhI

Buecens! nsmenenus/nononnenus (Ilpunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

W3y4enue (pyHAaMEHTAIBHBIX OCHOB T€OXUMUH, (JOpMHUPOBaHKE 3HAHHI 00 3KOJIOT0-TEOXUMHIECKUX 0COOEHHOCTAX
Pa3IMYHBIX THIIOB IPUPOJHBIX ¥ TEXHOT€HHBIX JIAHAIIA(TOB, 00 OCHOBaX METOANKH POBEICHHS SKOJIOT0-
TEOXMMHYECKHX MCCIIEIOBAaHNH JIaHAMA(TOB, O XapaKTepe BIMSHUS Ha 3/10POBbE YETIOBEKA IPUPOAHBIX M TEXHOTCHHBIX
TEOXUMHYECKIX (PaKTOPOB.

2. MECTO JJMCIIMIIVIMHBI B CTPYKTYPE OOII

uxn (pazgen) OOIT: | 51.0.02.03

21

TpeOoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00Y4aIOIIErocs:

2.1.1

Basupyercs Ha 3HAHUSX, MOJTYYCHHBIX [TPY H3YYCHHUHU TUCLUILIMH 110 YPOBHEBOI MOATrOTOBKe(0aKaIaBpuar, CrielaIuTeT)

2.2

JIMCUMIUINHBI M IPAKTHKH, ISl KOTOPHIX OCBOEHHE JAHHO! TUCHHILIAHBI (MOIY/Is) HEOOXOAUMO KAK
npealecTBywee:

221

MeTo/IbI OLICHKH 3arpsi3HEHHS OKPYKAIOIIEH cpebr™

222

Hpe,[[I[I/IHHOMHaSI TMpaKTUKa

3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTLITUHBI

(MOZYJISA)

OIIK-2: Cnoco6eH ucmnoabnb30BaTh ClienMaJIbHbIC U HOBBIEC Pa3a€eJbl 9KOJIOIHH, re03KOJIOr'i U NPUPOAONOJIb30BAHMUSA ITPH

PEHICHHN HAYYHO-UCCJACA0BATECIbCKUX U MPUKJIATHBIX 3a1a4 Hqu)eCCPlOHaJ]LHO]?I ACATECJIBbHOCTH

Wumukatop 1 [OIIK-2.1 Mcnone3yer crenuaibHBIC H HOBBIC Pa3leiibl SKOJIOTHHI, T€0IKOJIOTHH U IIPUPOIONIONH30BAHUS TIPH

PCHICHUHU HAYYHO-HUCCJICAOBATCIBCKUX U MTPUKITIAAHBIX 3aJa4 HpO(bCCCPIOHaJ'ILHOﬁ JCATCIBPHOCTH

Wnpukatop 2 | OIIK-2.2 ITpumeHseT HABBIKK U YMEHMS, IOJY4YEHHbIE IIPU U3YUECHUU CIIEUAIBHBIX U HOBBIX PA3/I€JI0B 3KOJIOTUH,

TE0IKOJIOTHHU M IIPUPOOTNIOIB30BAHUS, IPU PEIIEHUH HayYHO-HCCIeI0BATENbCKAX U IPUKIATHBIX 33124
npodecCHOHANBHON NeITeTbHOCTH

OIIK-3: Cnocoden MNPUMEHATH IKOJIOTH1€CKHUE METO/AbI HCCJIeIOBAHUM 1J15 peuieHus1 HAY1YHO-UCC/Ie10BATECIbCKUX U

NMPHUKJIATHBIX 32124 PO(eCCHOHATbHON AeITeJIbHOCTH

I/IHZ[I/IKaTOp 1 [OIIK-3.1 Brnaneer OKOJIOTHYC€CKHUMH, MC,I[I/IKO-6I/IOJ'IOFI/I‘JGCKI/IMI/I, T€COXUMHNYECCKUMH, CTATUCTUYICCKUMU MCTOJJaMU

HCCIICIOBAHUIA B obnacTu OXpaHbI OprX(aIOHIGﬁ Cpeabl U 3M0POBbLA YCIIOBCKA

B pesyibTaTe 0CBOCHHS JUCUMILINHBI 00y4aI0LIMIICs 0/KEH

3.1|3natn:

3.1.1 | TeopeTHYECKHE OCHOBBI TEOXHMHH; OHOT€OXHMMHYECKIE XapaKTEPUCTUKN Pa3IMIHBIX THIIOB JIAHIAIA(TOB; Iy TH
MUTpaIyy, TpaHC(HOPMAIMK U HAKOIUICHHS TEXHOTCHHBIX BEIIECTB B KOMIOHEHTAX JaHAMIA(Ta; METOHOIOTHIECKUE
HMPUHIOUIIBI KOJIOTO-TEOXUMHUUECKOH OLIEHKH COCTOSIHUS OKPY KAIOIIEeil Cpeabl

3.2 | YmeTh:

3.2.1 | ncrionmp30BaTh 6A30BBIE 3HAHUS TEOPETHUCCKUX OCHOB TEOXMMHUH JIAHIIA(PTOB IPH PEIICHNH HAyIHO-

HCCIIeI0BAaTEeIbCKUX U MPUKIAAHBIX 33/1a4 PO ecCUOHATBHON AeATebHOCTH; aHAIN3UPOBATh JAHHBIE T€OXUMUUCCKUX
HCCIIeI0BaHUM MPOIIECCOB B MPUPOAHBIX U TEXHOTEHHBIX JaHAMIA(TaX; UCTIOIb30BAaTh T€OXUMHUUECKHUE METO b
HCCIIeIOBaHUN B 00JIACTH OXPaHBI OKPY KaroLIel cpesIbl

3.3 | Biagers:

3.3.1 | MeTomamMM MONCKA U aHAIM3a HHPOPMAIIMH, HEOOXOAUMOH NP PEIICHUH HAyYHO-UCCIIEIOBATEIbCKUX U MIPUKIIAaJHBIX
3ama9 mpodecCHoHaNbHOH NeITeTFHOCTH; HaBBIKAMH OIIEHKH MOCIIEACTBUN TEXHOT€HHOTO BO3JICHCTBHS HAa TIPHPOIHBIC
nmaHAmadTh; METOAaMH TEOXUMHUUECKHUX UCCIIEJOBAaHMI B 00JIACTH OXPaHBI OKPYKAfOMIEeH cpesl

4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon Bun HaumenoBanue pasnenos u | Cemectp / | Yacos | Kommneren- | Jluteparypa | Unre | IIpumeuyanue
3aHATHA | 3aHATHSA TeM Kypc 10701 PAKT.
Pazmen | Pazgen 1. Murpanus

XMMHYECKHX 3JICMEHTOB B
NMPUPOIHBIX M TEXHOT€HHBIX
aanamadgrax.
I'eoxnmuyeckne 0apbepsbl 1
KOHIEHTPAIM XHMHYECKHX
371€MEeHTOB

1.1 Jlex ®opMbl HAX0XKIEHUS 1 3 OIIK-2 JI1.1 0 OIIK-2.1
XUMHYECKHX 3JIEMEHTOB B OIIK-3 JI1.2J12.1 OIIK-2.2
3eMHOH Kope. J12.2 OIIK-3.1

1.2 Jlex Murpanus XuMHYECKHX 1 3 OIIK-2 JI1.1 0 OIIK-2.1
9JIEMEHTOB B JaHImaTax. OIIK-3 JI1.2J12.1 OIIK-2.2

J12.3J12.4 OIIK-3.1




1.3 Jlex leoxummueckue 6apbepsl U 3 OIIK-2 J1.1 OIIK-2.1
KOHIEHTPAIUS XUMUYECKIX OIIK-3 JI1.2J12.1 OIIK-2.2
3JIEMEHTOB. JI2.2J12.3 OIIK-3.1

2.4

1.4 IIp buoreoxumuueckas 4 OIIK-2 JI1.1 OIIK-2.1
XapaKTePUCTUKA XMMHYECKOTO OIIK-3 JI1.2J12.1 OIIK-2.2
3JIEMEHTA. JI2.2J12.3 OIIK-3.1

2.4
1.5 Cp IlonroToBka K NpakTU4ECKUM 22 OIIK-2 JI1.1 OIIK-2.1
3aHATUSAM OI1K-3 JI1.2J12.1 OIlK-2.2
JI2.2J12.3 OIIK-3.1
2.4
1.6 3auér [ToaroroBka k 3a4yety 8 OIIK-2 JI1.1 OIIK-2.1
OIIK-3 JI1.2J12.1 OIIK-2.2
JI2.2J12.3 OIIK-3.1
2.4
Paznen | Pazgen 2. Kinaccudguxkanus
reoXuMHYecKUuX
ganamagToB. IKJIOro -
reoXuMmuyeckme 0CO0eHHOCTH
Pa3HYHBIX THIIOB
NPHUPOIHBIX U TEXHOTeHHbIX
aanamagToB

2.1 Jlex Knaccuduxarust 6 OIIK-2 JI1.1J12.1 JICKIIHSI-
TE€OXUMHUYECKUX JTaHAMAPTOB. OIIK-3 J12.2 oecena OINK-
DKOJIOTO - TEOXUMHUYECCKUE 2.1 OIIK-2.2
0COOEHHOCTH Pa3IMYHBIX OIIK-3.1
THUTIOB TIPUPOJIHBIX H
TEeXHOTEHHBIX JIaHAIIa(TOB

2.2 IIp I'eoxumus npupoaHbIX 4 OIIK-2 JI1.1J12.1 OIIK-2.1
naHamadToB OIIK-3 J12.2 OIIK-2.2

OIIK-3.1

2.3 Cp [ToaroroBka K MpaKTUYECKUM 16 OIlK-2 JIT.1J12.1 OIIK-2.1

3aHATHSIM OI1K-3 J2.2 OIIK-2.2
OIIK-3.1
2.4 3auér |IlogroroBka k 3auety 8 OIIK-2 JIT.1J12.1 OIIK-2.1
OIIK-3 J2.2 OIlK-2.2
OIIK-3.1
Pazmen | Pa3zgen 3.
BuoreoxumMmnyeckne HMKIbI
3J1EMEHTOB

3.1 IIp Buoreoxumudeckne 1AKITBI 3 OIIK-2 JI1.2J12.1 KpyTJIbIN
yriiepoja, cephl, a3ora, OIIK-3 2.2 cton OIIK-
¢dochopa. AHTporOreHHbIE 2.1 OIIK-2.2
BO3JICHCTBUS Ha OIIK-3.1
OMOTEeOXMMHUYECKHE
KPYTOBOPOTHI OMOT€HHBIX
3JIEMEHTOB

3.2 Ilp [{ukibl MaccooOMeHa TSHKEIBIX 4 OIIK-2 JI2.1J12.2 KpyTJIbId
metaos. [Ipupoanas u OIIK-3 cron OIIK-
TEXHOI'€HHAasi MUTpalus 2.1 OIIK-2.2
TSDKEJBIX METAIIJIOB. OIIK-3.1
OKOTOKCHKOJIOTHYECKHE
po0JIeMBI HapyIIeHIUS
OMOreoXMMHUYECKHUX LIMKIOB
TSKEIIBIX METAJUIOB

33 Cp [ToaroroBka K MpaKTUYECKUM 35 OIIK-2 JI1.2J12.1 OIIK-2.1
3aHATUSAM OIIK-3 J12.2 OIIK-2.2

OIIK-3.1

34 3auér [TonroToBka K 3aueTy 4 OIIK-2 JI1.2J12.1 OIIK-2.1

OIIK-3 J2.2 OIIK-2.2

OIIK-3.1




Pazgen | Paspen 4. Jkonoro -
reoXuMHYecKasi OLeHKa
COCTOSIHMS OKPY:KAaIoLIei
cpeasbl
4.1 Jlex DKOJIOTO - TEOXUMHUYECKas 1 2 OIIK-2 JI1.1J12.1 2 JIEKIUS-
OLIEHKA COCTOSIHUS OIIK-3 oecena OIIK-
OKpYXKarolie cpebl 2.1 OIIK-2.2
OIIK-3.1
4.2 IIp Mertop! GHOT€OXUMHIECKOTO 1 2 OIIK-2 JI1.1J12.1 2 KpYTJIBIH
KapTorpadupoBaHus. AHaIu3 OIIK-3 cton OIIK-
B3aMMOCBSI3EH MEXKIY 2.1 OIIK-2.2
TEOXUMUYECKIM (OHOM U OIIK-3.1
pacmnpocTpaHeHHEeM
9HIIEMUYECKHIX 3a00JIeBaHUI
4.3 Cp [ToaroroBka Kk MpaKTUYECKUM 1 15 OIIK-2 JIT.1J12.1 0 OIIK-2.1
3aHATUAM OIIK-3 OIIK-2.2
OIIK-3.1
4.4 3auér [ToaroroBka k 3auety 1 2 OIIK-2 JI1.1J12.1 0 OIIK-2.1
OIIK-3 OIIK-2.2
OIIK-3.1

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

O0pazoBaTebHBIE TEXHOJIOTHH C HCIIOIb30BAaHNEM aKTHBHBIX METONIOB O0Y4eHHS (JIeKIus — Oecena)

O0pazoBaTebHBIC TEXHOJIOTHH C HCIIOIB30BAHUEM HHTCPAKTHBHBIX METOJIOB 00YIeHHS (KPYTIIBIA CTOI (AUCKYCCHST))

TpanuunoHHas (pernpoayKTHBHAS ) TEXHOJOTHS (IIPEIoIaBaTellb 3HAKOMUT 00YYAIOIIUXCS C TIOPSAKOM BBITIOJTHCHHS 3aIaHu,
HaOJI0IaeT 3a BBITOJTHEHHEM H IIPH HEOOXOAUMOCTH KOPPEKTHPYET paboTy 00ydarommxcs)

TexXHONOrHs AUCTAHIMOHHOTO 00y4eHHs (TOJy4YeHIe 00pa30BaTeIbHBIX YCIYT O3 MOCCIICHNST YHUBEPCUTETA, C TIOMOILBIO
COBPEMCHHBIX CHCTEM TEIEKOMMY-HUKAIMH (3JICKTpOHHAsI o4Ta, IHTepHeT U 1p.))

6. POH]I OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS

1. Bonipocs! nist coGecenoBanust

Pazgen 1. Murpanust XUMHYECKHX 3JIEMEHTOB B IIPHPOIHBIX U TEXHOT€HHBIX NaHAmadTax. [eoxnummudaeckue 6apbepsl u
KOHLIEHTpaIM XUMUYECKUX HIIEMEHTOB

1. Uro monnMaeTcs oji popMoii HaXOXKACHUST XUMHUYCSCKIX 3JIeMeHTOB? Ha3oBuTe BakHEHIIINE U3 HUX.

2. OxapaxTepu3yiTe caMOCTOSTEIIFHbIC MHHEPAIFHBIC BUIBI KaK MPUPOTHYIO (POPMY HAXOXKICHHUS XUMUIECKIX IEMEHTOB.
3. Uro npexacTaBisoT coboit n3omopbusie cmecu? OOpa3oBaHUe U 0COOCHHOCTH CYIIECTBOBAHUS H30MOP(HBIX cMeceil B
ouochepe.

4. BoaHble pacTBOPHI Kak (hopMa HaXOXKACHUS XUMHIECKUX 3JIEMEHTOB.

5. T'a3e1 6roceps! u COCTaB IPUPOIHBIX FA30BBIX CMECEH.

6. OcOOCHHOCTH KOJUIOUIHON U COPOMPOBAHHOMN (pOPM HAXOKIICHUS XUMUYCCKIX IIEMECHTOB.

7. «JlaHmmadT — 3T0 MOAITMHHOE APCTBO KOJUTOUIOBY. [IpokoMMeHTHpY#Te 3TO BEIcKassiBaHue A.U.Ilepenpmana.

8. Uto BBI 3HAaETE 0 MarMaTHYECKHX pacIliaBax Kak (popMe HaXOXKACHHUS XUMHIECKUX 3JIEMEHTOB?

9. Yto BKiIIOYaeT B ce0st OnoreHHast popma HaXOKACHUSI XUMHUYECKHUX dJIEMEHTOB?

10. HazoBute Hanboee pacipocTpaHeHHBIC B TUTOC(HEpe XMMUIECKHIE SJICMCHTHI.

11. Kakue BuibI MUTpAIIMN XUMHYECKHX 3JIEMEHTOB BbI 3HaeTe? OxapakTepu3yiTe KaxKIblid U3 HUX.

12. Kakue THIIBI MUTPAIIH MOXKHO BBIACIUTD B CBA3H C MEPEMEIEHHEM XUMUUECKHUX IICMEHTOB?

13. Kakue ¢akTopsl ONpeeIFOT MUTPAITUI0 XUMUYECKUX SJIEMEHTOB B 3¢MHOU Kope?

14. KakuMm 00pa3oM TeMmeparypa BIHsAeT Ha HHTCHCHBHOCTh MUTPAIIMH XMMHYECKHUX YJIEMEHTOB?

15. Kakue axTopbl MUTpAIiy Ha3bIBAIOTCS BHYTPEHHUMU?

16. Yro moapazymeBaeTcs Mo BHEIITHUMU (PaKTOpaMH MUTpaun’?

17. Kakoe 3HaueHre UMeeT KOHLIEHTpaI1s BOXOPOJHBIX HOHOB B IIPOLIECCE MUTPALIUM XMMUYECKHUX JIEMEHTOB B IToyBax? B BoJax?
18. HazoBuTe OCHOBHBIC (haKTOPHI MUTPAIIMU B BOAHOM Cpee.

19. Ha3oBuTE THITBI TEOXUMUUYECKUX OOCTAHOBOK B 3aBUCHMOCTH OT OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX YCIOBHH CPEJIBL.
20. Kak pacnpe/e/ieHbl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 0OCTAHOBKH B Orochepe?

21. Kax BIHseT pexXHM cepbl U KHCIOPOa Ha MATPAIHOHHYIO CITOCOOHOCTh XUMUYECKHUX JIEMECHTORB?

22. PacckaxuTe O POJIH KHUBBIX OPTaHU3MOB B CO3IaHUHN YCJIOBHI MUTPAIH XUMHIECKUX 3JIEMCHTOB B 30HE THIIEPreHe3a.
23. Yem ompeneneHsl OCOOCHHOCTH MUTPAIIMH XMMUYECKUX JIeMeHTOB B Orocdepe? Ilox BiusHueM Kakux (PakTOpOB OHU
dhopmupyrotcsa?

24. PacckaxuTe 00 0COOCHHOCTSIX MUTPAIMOHHOTO TIpOIiecca B TOBEPXHOCTHBIX BOJIAX.




25. PacckaxuTe 00 OCHOBHBIX THIIaX T€OXUMHUYECKUX OapbepoB. Ha kakue Kiaccel OHU pa3aensroTcs?

26. Kakumu BeTMUMHAMU MOXKHO KOJIMYECTBEHHO OXapaKTepru30BaTh FEOXMMHUIECKHE Oapbephl?

27. Kak paccauThIBaeTCs KOHIICHTPAINS XMMHUYECKOTO JIEMEHTa Ha TeOXUMIYecKoM Oapbepe?

28. CepoBoaopoaHbIe Oaphepsl, HX pacpocTpaHeHue B buocgepe.

29. Ilon BnussHUEM Kakux (akTopoB oOpasyrorcs B Ouocdepe rieessie Oapsepbl? [IpuBeaure npuMepsl

30. Ha xakux y4acTtkax 61ocepsl BO3HUKAIOT IeJI04HbIe Oapbepbl? [IpuBennTe npumeps.

31. Kak popmupytoTcs ucnapurensabie 6apbepsr? [ToueMy BakKHO M3y4eHHE HCIIapUTEIBHBIX OaphepoB?

32. Kakue 31eMeHThI HAKAIUTHBAIOTCS Ha TTIeeBOM Oapbepe; HCTIapuTeIbHOM Oapeepe?

33. [IpuBeaure npuMepbl BOSHUKHOBEHHS Pa3IMYHBIX COPOLMOHHBIX OapbepoB. OXapakTepu3yiTe poiib COPOLIMOHHBIX 0apbepoB B
6ruocdepe, X BIUSHAE HA MTPOIECCH MUTPAIMH M HAKOIUICHNS] XMMHYECKHUX JIEMEHTOB B JIaHIMA(TaX.

34. PacckaxuTe 0 BOSHUKHOBEHUH TePMOIUHAMHYECKIX Oapbepos. [IpuBeanTe mprMepsL.

35. B kakux ycloBUAX GOPMUPYIOTCS MEXaHUUECKUE Oapbephl ISl BEIIECTB, IEPEMELIAIOIUXCs B BOJHBIX IOTOKaX?
36. Kak BO3HHKAIOT MEXaHUYECKHE Oapbepsl JUIsl BEIIECTB, IIEPEMEIIAIOIINXCS B BO3LYIIHBIX TOTOKaX?

37. Kakuie THITBI MEXaHHUECKUX OaphepoB HanboJee pacpoCcTpaHeHsl B obnocdepe?

38. Pacckaxute 0 OpMUPOBAHHH OMOT€OXHUMHUUECKHUX OapbepoB. OxapakTepusyiTe UX 3HaUeHHE B OHochepe.

39. KakoBbI OTIIMYHSI TEXHOTCHHBIX OMOT€OXUMHUYECKUX OAPHEPOB OT MPUPOIHBIX?

40. Yto moka3siBaeT K03()PUITUEHT ONOIOTHYECKOTO TOTIONMICHNUS?

41. Pacckaxwure 00 OCHOBHBIX (pakTOpax KOHIIEHTPAIMH 3JIEMEHTOB Ha OMOT€OXUMHUYECKIX Oaphepax.

Pa3nen 2. Knaccuduxanus reoxMMIIecKiX JaHmadToB. DK0JIOTO - FEOXUMHYECKHE 0COOCHHOCTH Pa3IMYHBIX TUIIOB HPHPOIHBIX
¥ TeXHOTEHHBIX JIaHAIIa(TOB

1. Kaxue Tumnsl 1aHAmagdTOB BEIICISIOT HA BTOPOM KJIaCCU(HUKAMOHHOM ypOBHE?

2. Tlo xakuM npu3HaKaM 00BEUHSIOTCS JIAaHAMAPTHI HA TPEThEM KIACCH(HKAIIMOHHOM YpOBHE?

3. Uro yunTHIBacTCS PU OOBEIMHEHUHN OTACTBHBIX JaHAMA(TOB HA YETBEPTOM KIIacCH(PHUKaIMOHHOM ypoBHE?

4. C yueTom Kakux (pakTopoB 00OBEANHIIOTCS OMOTEHHBIC M TEXHOTCHHBIC JTaHAMIA(THI Ha MIATOM KIacCH()UKAINOHHOM ypOBHE?
5. YUto y4uThIBaeTCS B IIECTOM KIaccUHUKAMOHHOM ypoBHe? Kakue maHAmadTsl BEIAEISIOTCS HA 3TOM TAKCOHOMUYECKOM
ypoBHe?

6. C yuetom Kakux (hakTOpOB KIaCCUPHUIMPYIOTCS TaHamadThl Ha CeIbMOM KiaccupukanmoHHoM ypoBHe? Kakue nanmmad st
BBIJICTISIFOTCS. HA 9TOM ypOBHE?

7. YUTo 1oN0XKEHO B OCHOBY KIacCH(HKALMH JTaHIa(TOB HAa BOCBMOM KIaCCH(HKALIMOHHOM YpOBHE?

8. UeM ompenensroTcsi BayKHEHIIE 0COOEHHOCTH MUTPAIINH 3JIEMEHTOB B IIPEJIEIax CebCKOX03SMHCTBECHHBIX JIaH A ToB?

9. Kaxue TeppuTOpHH CIEeAyeT OTHOCUTD K TPOMBIIUICHHBIM JIaHmadgTam?

10. OTiim4ne npoLeccoB MUTPALIMH, MPOTEKAIOUINX B IPOMBIIIICHHBIX JaHAIIadTax, OT MUTPalMy B OMOT€HHBIX JaHImadTax.
11. Jlecorexnuueckue nanamadTel. OcOOEHHOCTH MUTPALIMN XMMHYECKHX SJIEMEHTOB B 3THX JIaHAIIATaX.

12. TexHOTEHHBIE JOPOKHBIE JTaHAMIA(TEL.

13. JlJanmmadTel HaceNIEeHHBIX MYHKTOB. Kakue XxapakTepHble 0COOGHHOCTH MPUCYIIN JaHAIIa(TaM HACEICHHBIX TyHKTOB?

14. Yto Ha3bIBAIOT TEXHOI€HHBIMU F€OXUMHYECKMMY aHOManussMu? [IpuurHbl HX 00pa3oBaHusL.

Pasnen 4. Dxo0ro - reOXUMHUYECKask OLEHKA COCTOSIHUS OKPYXKAIOLIEH Cpebl

1. Obume TpedoBaHKs K OpraHU3alUH SKOJIOTO-T€OXUMHUECKUX HCCIeI0OBaHUI Ha CyIe.

2. Ilocne1oBaTeIbHOCTE COCTABIEHHS KaPT FEOXUMHUYECKHX JIAHAA(TOB CYIIIH.

3. O6mue TpeGOBaHMS K OPTaHM3AINH KOJIOTO-TEOXUMHIECKUX HCCICIOBAHUI B IIpe/ieflaX aKBaIbHBIX JIAHIIA(TOB.

II. Tlepeuens TeM 11t KPYIJIOrO CTONA

Paznen 3. buoreoxuMuyeckue HUKIIbI 3JIEMEHTOB

Buoreoxumuueckue HUKIIBI yIIIepoaa, Cephl, a30Ta, pochopa. AHTPONOreHHbIE BO3ACHCTBHS HA OMOTe0XUMHUYECKUE KPYTOBOPOTHI
OMOTCHHBIX DJICMEHTOB

Tewmbr:

1. dopmMbl HaxXOXKICHUS yriuepona B 6uocgepe.

2. Pacmipenenenue Macc yriepoja B bnocdepe u B 3eMHOM Kope.

3. Maccoodmen CO2 mexy atMoc(hepoii I OKEaHOM.

4. Ctagun OHOT€OXMMHUYECKOTO IHKIIA yIIIepoa.

5. MurpanuoHHble OTOKH yriiepoaa B buocdepe.

6. AHTPOTIOTEHHOE BO3/ICHCTBIE HAa KPYTOBOPOT yriiepoaa. [1yTn CHIKeHHsT aHTPONIOI€HHOT'O BO3JICHCTBHS Ha KPYTOBOPOT
yriepona.

7. Pacnpenenenue macc a3orta B Onocdepe u B 3eMHOM KOpe.

8. Ctaguu OMOreOXMMHUYECKOTO [IUKIIA a30Ta.

9. Posib MUKpOOPTaHU3MOB B KPYTOBOPOTE a30Ta.

10. MurpannoHHBIe TIOTOKH a30Ta B Onocdepe.

11. AHTpomoreHHOe BO3/IiiCTBIE Ha KPyroBOPOT a3ota. IlyTy CHM)KEHHSI aHTPOIIOTEHHOT0 BO3ICHCTBHS Ha KPYrOBOPOT a30Ta.
12. Pacnipenenenue macc hocdopa B bnocdepe u B 3eMHOIT Kope.

13. ®opmel HaxoxneHus hocdopa B Onochepe.

14. buoreoxumuyeckuii UK Gpochopa. Murpanuonssie moToku Gocgopa B buocdepe.

15. AutpornoreHHoe Bo3zeiicTBHE Ha KpyroBopoT (ocdopa. [1yTn CHHUKEHHST aHTPONIOI€HHOTO BO3CHCTBHS Ha KPYTOBOPOT
dbocdopa.

16. Pacmipenenenue Macc cepbl B Onocdepe u B 3eMHOH KOpe.

17. ®opMbl HaxX0XKJIEHHUS cephl B Onocdepe.




18. Kpyrosopot cepsl B Ouocdepe. MurparioHHbIe IIOTOKH cepsl B 6uocgepe.
19. AHTporIOreHHOE BO3/ICHCTBUE HAa KPYTOBOPOT Cepbl. [1yTH CHUKEHUs aHTPOIIOTEHHOT'O BO3/ICHCTBUS HA KPYTOBOPOT CEPBI.

ke MaccooOMeHa TSHKETBIX MeTauToB. [IpupoaHas 1 TEXHOT€HHAs! MUTPAIHS TSDKENNBIX METALIOB. DKOTOKCUKOIOTHUECKUE
po0JeMbl HapyIIeHHsI OMOr€0XUMHUYECKUX IMKIIOB TSDKENbIX METAILIIOB

Temsl:

1. Bkam TeXHOT€HHOH SMUCCHH B MUTPAITIOHHBIE TIOTOKH TSHKEJIBIX METAJIOB.

2. @OpMBI MUTPALIUH TSHKETBIX METAJUIOB B TOBEPXHOCTHBIX BOJIAX.

3. ATMocdepHast MUTpaIns THKEIbIX METAJUIOB.

4. DKOJIOTUYECKHE TOCIICACTBUS 3arpsI3HCHHUS TI0YB TSDKEIBIMHA MeTaiaMu. OUTOTOKCUIHOCTD TOYB.

5. DKOTOKCHKOJIOTUYECKUE MTPOOIIEMBI TEXHOTEHHOTO 3arpsi3HEHUS OKPY KAIOLIEeH CpeIbl TSHKEITBIMU MeTaJUIaMu (BIIMSIHUAE Ha
3I0POBbE YEIOBEKA).

Pasnen 4. Dxo0ro - reoXUMHUYECKask OLEHKA COCTOSIHUS OKPYXKAIOLIEH cpebl

MeToas! GHOTe0XUMHUYECKOTo KapTorpadupoBaHus. AHATN3 B3aUMOCBSI3eH MeXTy T€OXUMHUECKAM (DOHOM U PacHpOCTPaHEHHEM
9HJEMHYECKHIX 3a00JIeBaHUH

Temsr:

1. BoznelicTBre Ha 30pOBBE YeNOBEKA MPUPOAHBIX T€OXUMHUUECKHX (hakTopoB Ha JlamsHeM BocToke.

2. Bo3zeiicTBre Ha 310pOBbE YEIOBEKA MPUPOTHBIX TEOXUMHUECKUX (PaKTOPOB Ypaja U TOpHBIX paiiloHOB PD.

3. BosnelicTBue Ha 3110pOBbe YeN0OBEKa NPHPOIHBIX reoXuMHUdIecKuX (axkropos FOra Poccun.tema nuckyccuu

4. Bo3neiicTBre Ha 310pOBhE YETOBEKa IPHPOIHBIX FeOXMMIUIEcKX (akTopoB Ha EBpometickoit Teppuropru Poccun.

5. Bo3zeiicTBue Ha 37J0pOBbE UEIOBEKA IPUPOIHBIX T€OXUMHUUECKHX (hakTopoB CubHpH.

6. BosnelicTBue Ha 3110pOBbE YeI0BEKa NPHPOIHBIX TEOXUMHIECKHX (haKTOPOB Ha CEBEPHBIX TeppuTOpHsax Poccuu.

II1. ®oHp TeCTOBBIX 3aJaHUl A7 TEKYLIETO KOHTPOJIS BKIIFOUAET 75 TECTOBBIX 3aJaHUM.

6.2. TeMbl NUCbMEHHBIX padoT

Y4eOHBIM IITAHOM HE MPETyCMOTPEHBI

6.3. ®oH/1 OLICHOYHBIX CPEACTB

Bompocs! k 3auety

Pasznen 1. Murpanust XMMUYECKUX 3JIEMEHTOB B IPHPOIHBIX U TEXHOI'CHHBIX TaHamadTax. [‘ecoxumMuueckue 6aprepbl 1
KOHIICHTPAINs XUMUIECKHIX HIEMEHTOB

. @opMBI HAXOXKICHHSI XUMUIECKUX JIEMEHTOB B 36MHOH KOpe.

. Kitapku 3emHo# kopsI (stutocgepst). Hanbonee pacnpocTpaHeHHbIC XUMUYECKHE JICMEHTBI B COCTABE 3¢MHOW KOPBL.

. BuIpl MUrpanuy v THUIBI MATPAIMi XUMUYECKHUX 3JIEMEHTOB.

. OcHOBHBIE (haKTOPHI MUTPAIIMH XMMUYECKHUX YIEMEHTOB B 3¢MHOM KOpe: BHYTPEHHHE U BHEITHUE (DaKTOPHI.

. ITonsiTue o reoxuMuueckux dapbepax. KonnuecTBeHHbIE XapaKTEPUCTHKN FEOXUMHYECKHX OapbepoB.

. Kitaccsl reoxummdecknx 6apbepos.

. ®u3nKo-XUMHYeCcKHe OapbepHl.

. OcobeHHOCTH MUTpAIMX B IPUPOTHBIX U TEXHOTEHHBIX JIAHTA(TaX, CBA3aHHBIE C OMOXUMHUYIECKIMH nporeccaMu. OCHOBHEIE
(hakTOpBI KOHLIEHTPALMH 3JICMCHTOB Ha OMOreOXUMHUYECKHX Oapbepax. KoappuiueHT 6MoI0ru4ecKoro moriIomeHus.

9. ITouBEI KaK KOMITOHEHT NaHAmadTa. MUTpanus XUMHIECKUX 3JIEMEHTOB B IOYBEHHOM Ipoduie. [1oaBMKHOCTE XUMUIECKHX
3JIEMEHTOB B TI0YBAX B 3aBUCHMOCTH OT YCIIOBHII Cpembl.

0NN N kW~

Pasnen 2. Knaccudukanus reoxuMiIdecKix JaHmadToB. DK0OJIOTO - FEOXUMHYECKHE 0COOCHHOCTH Pa3IMYHBIX TUIIOB PHPOIHBIX
¥ TeXHOTEHHBIX JaHAIa(TOB

1. TloHsiTHE O TEOXUMHUUECKOM JIaHAIIA]TE.

2. Knaccugukanus reoxumMuueckux Janamadros cymu. KinaccudukannoHHbIe ypOBHH JaHIAPTOB CYIIH.

3. Turbl TEeXHOTEHHBIX JAaHAMA(PTOB. TeXHOT€HHBIC TEOXUMHIECKHE aHOMAIIHH.

4. T'eoXUMHS CENbCKOXO03SMCTBEHHBIX JIAHAMAPTOB.

5. DKOJIOTO - TEOXUMHUUYECKHE OCOOEHHOCTH PA3IHYHBIX THUIIOB IPUPOJHBIX JTaHAMIA(TOB (TYHAPOBBIC TaHANIA(TEL, JIECHbIE
TaHMmadTH yMEPEHHOr0 KIIMMaTa, apuaHble JaHAMAadThl, JTaHAmadThl TPOINYECKUX JI0XKIEBBIX JIECOB).

6. Bonasre (akBanmbHbIe) TaHAIIadTH. KitaccudrkannonHbie ypoBHH.

7. T'eoxumMus MOBEPXHOCTHBIX BOA CyIIH. POPMBI HAXOXKICHUS XUMIYECKHX HJIEMEHTOB B PEUHBIX BOAAX.

8. buoreHHsIe 31€MEHTHI B IPUPOJHBIX BOJAAX.

9.0prannyeckue BEMECTBA IPUPOAHBIX BOJ.

10. UHTEeHCUBHOCTH BOJHOW MUTPAIMH XUMHUYECKHX 3JIeMEeHTOB. KoadduimeHT BoHOM MUTpaIii.

Paznen 3. buoreoxummueckue HUKIbI 3J1EMEHTOB

1. buoreoxumuueckuii KpyroBopoT yriiepoja.

2. BuoreoxuMu4eckuit KpyroBopoT cepsbl.

3. buoreoxuMu4eckuii KpyroBopoT a3ora.

4. bruoreoxuMHIECKHI KpyroBopoT (ocdopa.

5. AHTpONIOT€HHEIE BO3JICHCTBHS HAa OMOT€OXMMHUUECKHE KPYTOBOPOTHI OMOTCHHBIX 3JIEMEHTOB.

6. [IpupoaHast ¥ TEXHOTCHHAS! MUTPALHSI TSDKEIBIX METAIIOB. DKOTOKCHKOJIOTHYECKUE TPOOIIEeMbl HAPYLIEHUS! OMOTEOXMMUIECKUX
LUKJIOB TSDKEJIBIX METAJUIOB.




Paznen 4. Dxox0ro - reoXxuMHUYecKast OLIEHKA COCTOSIHUS OKPYXKAIOIIeH cpe/bl

1. O6H.II/IC Tp€60BaHI/I$[ K OpraHm3anu 5KOJIO0ro-rcOXuMH4ICCKux I/ICCJ'IG,ZLOBaHI/Iﬁ Ha cyuie.
2. O6HII/IC TpC6OBaHI/I$[ K OpraHu3anuu 5KOJIOro-recOXuMH4ICCKUX HCCHG}IOB&HI/H\/’I B IIpeciiax aKkBaJIbHbIX J'IaHZ[HIa(I)TOB.

6.4. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

Bompock! i cobeceoBanus, KPYTIIbIA CTOJ (TIepeYeHb TeM), (POHT TECTOBBIX 3aIaHUH IS TEKYIIETO KOHTPOJIS, BOIPOCHI K
3a4ery

7. YAEBHO-METOAUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJI)

7.1. PexoMeHnyeMas JiuTepaTypa

7.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, 3arnaBue WznarensctBo, | Komn-Bo On. agpec
JI1. | AnexceeHKko | DKoJorHYecKast TeOXHMMUS: YUEOHHK IS By30B Mocksa: 25
1 |B.A. Jloroc, 2000
JI1. [HaymoB I''b. | 'eoxumust 6uocdepsl: yaedHOe mocodue Mocksa: 15
2 Axanemus,
2010
7.1.2. Jlono/iHUTeIbHAA JIUTEPATYpPa
ABTOpBI, 3arynaBue WznarensctBo, | Komn-Bo 5. agpec
JI2. | bamxwa B.H. | bruoreoxmmus: yaedHoe mocobue Mocksa: 15
1 Bricmas
mkoia, 2008
JI2. | Ao6poBonbek | OCHOBBI OHoreoxumuu: YuebHoe nocodue Jis By30B Mocksa: 14
2 | wit B.B. Bricmas
mkoia, 1998
JI2. O01mmast TeOXUMHUS: TTPAKTUKYM CraBpormoib: 1 http://biblioclub.ru/inde
3 Cesepo- x.php?
KaBkasckuii page=book&id=459132
®denepanbHbII
YHHBEPCUTET
(CKdDV), 2016
JI2. | TTocmienoBa Teoxumus OKpyIKarolei cpenbl: yueOHoe mocooue CTaBpoOMob: 1 http://biblioclub.ru/inde
4 10. A Ctl'AY, 2013 x.php?
page=book&id=277486
7.3.1 IlepeyeHb MPOrpaMMHOro odecnedeHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.3 | Adobe Acrobat Reader DC
7.3.2 IlepevyeHb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | Hayunas snextponHast 6u6aunoreka eLIBRARY.RU
7.3.2.2 | OnexrponHas 6ubmmorexa bpI'Y
7.3.2.3 | OnexTpoHHEIH Katanor oubmnoTtexkn bpl'yY
7.3.2.4 | «YHuUBepcuTeTCKas oubnmoreka online»
7.3.2.5 | U3natenscTBO "JIaHb" 3JIEKTPOHHO-OMOIMOTEUHAS CHCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIITUHBI (MO YJISA)

Bun 3amsTust

Aynuropus Hanmenosarue ayguropuu

OcCHamMEHHOCTD

Jlex

3

114 VYuebHast ayIuUTOpHS

MenoBas mocka — 1 mr.
YuebHas MeOeNb:
- KOMIUTEKT MeOernH (TI0caouHBIX MecT) — 48 mIT.;
- KOMIUTEKT MeOemH (ITOCaT0UHBIX MECT) IS
npernojasarens — 1 mrT.;




IIp

3106

JIabopaTopust MPOMBIIIICHHOH SKOJIOTUI

OcHoBHOE 000py/JOBaHHUE:!

-CymuibHbIH mKad;

- MydenbHas meds;

- llIxad ams XxumMuueCcKon MOCYIBI;

- llIxac metanmuueckuii;

- [luctunmnsitop;

- BermsoxHo# mikad;

- JIabopaTopHas yctaHoBka bXKC-3;

- Berpsaxusatens 358S;

- Meteomerp anextpoHHblii MOC-200A;

- Kanopumerp KOK-3;

- Becwl ananuTuueckue;

- Bubpomerp BUII-2;

- Mydenbras neus-2;

- Becsl anexrponnsie BMK 622;

- IIpubop Putotectep 03;

- JJaboparopHas ycranoBka bXK-8wm;

- Y\repmoctar YTVY-4;

- M3mepurens myma u sudpanuu BIIIB-003;
- JJabopatopusii crena bXKC-7;

- AKycTHYeCKIiT N3MEPHUTENBHBIA IPHOOD;

- [Ipubop nukox 05;

- Jlioxemetp-mynscametp BXK 1/1m;

- [TorermuocTtat E-20;

- Tpenaxep Buruwm;

- Buonornueckuit mukpockon Motik BA300;
- Buonornueckuit mukpockon Motik 1820-LED;
JomnonaurensHO:

- MapKepHas JocKa — 1 wmT.

- Pabouue ctoinsl ¢ mpudopamu;

- Ctou Ayt BEITOJTHEHUS JIAOOPaTOPHEIX PadoT;
- Crou A1l MUKPOCKOIIA;

YuebHas mebenb:

- KOMIUTEKT MeOemnu (ocaaouHbIx MecT) — 20 mT.;
- KOMIUTEKT MeOeIH (TI0CaJJOYHBIX MECT) JJIs
npenojasatens - 1mr.;

Cp

2201

YATAIBHBIN 3a1 Nel

Kommnekt mebGenu (mocaouHbIX MECT)

Crennaxxu

Komrmurext Mebenu (ocaIovHbIX MECT) JJIst
6ubmroTexaps

BricTaBouHBIC HIKA(EI

K 15-2500/H67/4Gb (MmoruTop TFT19 Samsung)
(10mr.);

npunrep HP Laser Jet P2055D (1mrt.)




3auér 3106 JIabopaTopust MpOMBIIIIeHHOH 3koxorun | OcHOBHOE 000pyJOBaHHUE:!

-CymuibHbIH mKad;

- MydenbHas meds;

- llIxad ams XxumMuueCcKon MOCYIBI;

- llIxac metanmuueckuii;

- [luctunmnsitop;

- BermsoxHo# mikad;

- JIabopaTopHas yctaHoBka bXKC-3;

- Berpsaxusatens 358S;

- Meteomerp anextpoHHblii MOC-200A;

- Kanopumerp KOK-3;

- Becwl ananuTuueckue;

- Bubpomerp BUII-2;

- Mydenbras neus-2;

- Becsl anexrponnsie BMK 622;

- IIpubop Putotectep 03;

- JJaboparopHas ycranoBka bXK-8wm;

- Y\repmoctar YTVY-4;

- M3mepurens myma u sudpanuu BIIIB-003;
- JJabopatopusii crena bXKC-7;

- AKycTHYeCKIiT N3MEPHUTENBHBIA IPHOOD;

- [Ipubop nukox 05;

- Jlioxemetp-mynscametp BXK 1/1m;

- [TorermuocTtat E-20;

- Tpenaxep Buruwm;

- Buonornueckuit mukpockon Motik BA300;
- Buonornueckuit mukpockon Motik 1820-LED;
JomnonaurensHO:

- MapKepHas JocKa — 1 wmT.

- Pabouue ctoinsl ¢ mpudopamu;

- Ctou Ayt BEITOJTHEHUS JIAOOPaTOPHEIX PadoT;
- Crou A1l MUKPOCKOIIA;

YuebHas mebenb:

- KOMIUTEKT MeOemnu (ocaaouHbIx MecT) — 20 mT.;
- KOMIUTEKT MeOeIH (TI0CaJJOYHBIX MECT) JJIs
npenogasatens - 11r.;

9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITJIMHBI (MO YJISA)

IIpenogaBanue qUCHUIITHHEBL «['€OXUMHS TPHUPOIHBIX U TEXHOT€HHBIX JTAHMIA(TOB) MPOBOIUTCS C UCTIOIB30BAHUEM CIIECAYIOIIIX
(opM opraHusaly yueOHOro Iponecca U BUAOB Y4eOHBIX 3aHITHH: JICKIUN, IPAKTHIECKHUE 3aHSITHS, CAMOCTOsITeNIbHAst paboTa
00yJaroMmuXcsl, TEKYIIHH KOHTPOJIb 3HAHMH, KOHCYJIBTAINH, 3a9eT Kak (popMa MPOMEKyTOUHOH aTTECTAIIHH.

Jlexiust IBNAETCA BaXKHEHIIEH (opMOi opraHu3anuy yueOHOro mpouecca 1 IpeAHa3sHadeHa IS IPENoAaBaHus TEOPETHUECKUX
OCHOB JUCIMIUIUHBI, A1 CHCTeMaTH3aIu1 y4eOHOT0 MaTepHana, Ui pa3bsCHEHHs 3JIEMEHTOB y4eOHOro MaTepHania, TpyIHbIX s
MOHMMAaHHS.

[IpakTHdeckue 3aHATHSA, HAPSTY C JEKIHEH, IBIAIOTCS OCHOBHOH (popMoit yueOHOTO mponecca. Llenbio npakTHaecknux 3aHsATHH
ABTISIETCS YIITyOJICHNE U 3aKpeTlIeHHe TeOPETHUECKUX 3HAHUH, TIOJTyYeHHBIX 00YyYaloIIMUCS Ha JIEKIUAX U B IpoLecce
CaMOCTOSTEIBHOTO U3yUCHUsI y4eOHOTro MaTepuaia, pOpMUPOBAHNE Yy HUX ONPEIEICHHBIX YMEHHI U HaBBIKOB.

Crenndukoil 1aHHOH (HOPMBI yIeOHOTO 3aHSTHS ABISETCS COBMECTHAS paboTa IperoaBaTelis i 00yJaromIiXcs, YepeIoBaHue
WHIUBHIYaIbHOH U KOJUIEKTUBHOH fesTenbHocTH. O0ydeHne IPON3BOJUTCS Yepe3 MEXaHN3M COBMECTHOTO 00CYKICHHS
TEOPEeTUIECKUX MOJI0KEHHH, OTHOCAIIUXCS K JaHHOM MpeAMEeTHO!H 001aCTH, ¥ MPUMEPOB MPAKTUUECKON IPUMEHUMOCTH JaHHBIX
3HaHUH. VIcTI0oIp30BaHNE HHTEPAKTHBHBIX METOAOB 00yUECHUS CrIocoOCTBYET Oosee 3(h(heKTHBHOMY yCBOSHHUIO 3HAHUM I10
JUCLIAIUIMHE.

[IpakTudeckue 3aHATHS MO3BOJSIOT O0YYAIOIMMCS CUCTEMATH3UPOBATh M KOHKPETH3UPOBATh 3HAHUS 110 U3yJaeMoi TeMe;
pa3BHBAIOT YMEHUE aHATM3UPOBATh Pa3INUHbIE ACTIEKTHI IPUMEHEHHUS Ha MPAKTHKE TEOPETHUECKUX MONOKEHUI n3ydaeMoit
JTUCIUILIAHEL; GOPMHUPYIOT HABBIKH PAOOTHI C JOMOTHUTENFHBIMHA HCTOYHHKAMU HH(POPMAIIHH; yIaT 9eTKO (POpMyITNpOBaThH MBICIE,
apryMeHTHPOBaTh CBOIO TOUKY 3PEHUS, BECTU JUCKYCCUIO.

Metoauueckue peKoOMEHIAIMH 110 TOATOTOBKE K MPAKTUUECKUM 3aHATHAM

Jnst noHnMaHus MaTeprana y4eOHO! TMCIUIUIMHBI 1 KaYeCTBEHHOTO €0 YCBOCHHS PEKOMEHIYeTCsI eIeHaNpaBIeHHAs U
TIIATeNbHas HOATOTOBKA 00YJAaIOIIerocs K MPaKkTHIecKoMy 3aHATHIO. [I0ATOTOBKY K MPaKTHYECKOMY 3aHATHIO HEOOXOANMO
HAYMHATb C IPOPaOOTKH KOHCIEKTA JIEKIHH, a 3aTeM U3yUEeHUsI 0053aTeNIbHOM U TOMOIHUTENBHON IUTepaTyphl, PEKOMEHJOBaHHON
K JaHHOM TeMe. JKenaTenbHO NpH NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO OJHOBPEMEHHO UCIOIb30BaTh HECKOIBKO HCTOUHHUKOB,
PacKpHIBAIOMINX 33JaHHbIE BONPOockl. Oco00e BHUMaHHE TP paboTe C JINTePaTypPHBIMI HCTOYHHKAMH HEOOXOIMMO 00paTHTh Ha
COJIEpKAHNUE OCHOBHBIX IOJIOKEHUH U BBIBOJIOB, YACHEHHE IIPAKTHUECKOIO IIPUIIOKEHHS] PACCMATPUBAEMBIX TEOPETHYECKUX
BOIIPOCOB.

[ToxroroBka K NpakTUUECKUM 3aHATUSIM CIIOCOOCTBYET JIyUIIEMY YCBOCHHIO MaTepHaia, MO3BOJISET CBOEBPEMEHHO BBISIBUTD U
YCTPaHHUTh «IIPOOENBI» B 3HAHUAX, CHCTEMATH3UPOBATh paHee MIPOHICHHBIH MaTepHall X Ha €T0 OCHOBE MPUCTYIIUTE K OBJIAICHAIO
HOBBIMY 3HAHUSMU U HAaBBIKAMU.

CamocrosiTenbHast paboTa 00y4aroIUXCcs UIpaeT PEIIaoIlylo poiib B X0J€ BCEro y4eOHOro mporecca 1 Crioco0CTBYET MOTyUCHHUIO




yIiIyOIeHHBIX 3HAaHUH 110 n3ydaeMoi qucuumnHe. [IpaBuiabpHas opraHu3aIis cCaMOCTOATEIbHBIX yUeOHBIX 3aHATHH, UX
CHCTEMaTHYHOCTB, LIeJIeCO00pa3HOe INIaHUPOBaHUE PaOOYEro BpeMEHH M03BOJISIET 00yUalOMMCs Pa3BUBATh YMEHHS U HaBBIKH B
YCBOCHHH M CHCTEMATH3alUH IPHOOpEeTaeMBIX 3HaHMUI, B paboTe ¢ pa3TMIHBIMA HCTOYHUKAMU HH(OPMAINH, 00eCIIeYNBATh
BBICOKHH YPOBEHb yCIICBAEMOCTH B NIEPHUOA O0YIEHHS, TOIYIUTh HABBIKY HOBBIMICHHUS TPO(ECCHOHAIBHOTO YPOBHSL.

Bumsl camocTosTenbHON PaOOTEL, BBITOMHIEMBIE B PAMKaX U3yUSHUS TUCHUIINHBL

- IOBTOPEHHE JIEKIIMOHHOTO MaTepuana;

- 3y4YeHue yueOHOH 1 Hay9HO! JIUTepaTypHl;

- IOJTOTOBKA K MPAKTUYECKUM 3aHITHSIM;

- BBIMOJIHEHHE 3a/IaHNH, BBIIAHHBIX HA MPAKTHUECKUX 3aHATHSIX;

- COCTaBJICHHE MTICEMEHHBIX OTYETOB IO TIPAKTHUECKOH paboTe;

- MOATOTOBKA K MPAKTUIECKUM 3aHITUSM YCTHBIX JOKJIAA0B (COOOIEHH);

- MOJTrOTOBKA K KOHTPOJIBHBIM ONPOCaM, TECTUPOBAHHIO U T.1.;

- IPOBEJICHUE CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOIIPOCHI TEKYILETO KOHTPOIIS 3HAHUH (TECTBI M BOIIPOCHI [JIsi CAMOIIPOBEPKN);
- TOJTOTOBKA K MIPOMEXXYTOYHOH aTTECTAIIHH.

Metoanueckre peKOMEHAAIMHU 110 paboTe ¢ IUTepaTypoil

ITpu pabote ¢ nuTEpaTypoi BaXKHO YMETh!

- COTIOCTABIIATE, IPYIIIIHPOBATh, CHCTEMAaTH3UPOBATh HHPOPMAIIHIO B COOTBETCTBHH C OINIpeAeTIeHHOH yueOHOIt 3anadei;

- OIIEHWBATH U 0000IIATh MOIYIEHHYIO HHPOPMANHIO;

- (huKCcUpOBaTh OCHOBHOE COJIEP’KaHUE TUTEPATYpPHOTO HCTOYHUKA;

- OJIb30BAThCS CPABOYHBIMHU MaTepUalaMu;

- TOTOBHUTH Pa3BEPHYTHIC COOOIIEHI.

Jlutepatypy, UCTIONB3YEMYIO IIPH H3Y49E€HUU JUCLIUILIHHBL, MOKHO pa3Je/UTh Ha YIeOHUKH U yueOHbIC OCOOHS, HayIHbIE
MOHOrpaduy, Hay4HbIe ITyOIUKAIUN B IEPUOANYCCKON 1edaTy. 113 HUX MOXKHO BBIICIIUTH JIUTEPATYPy OCHOBHYIO,
JIOTIOTHUTENBHYIO | JINTEPATypy IJIs YTITyOIeHHOTO M3Y9IEeHHS UCIIUIUINHEL.

Texyuuii KOHTPOJIb 3HAHUH IPEeTHA3HAYCH U1l BBISBICHUS M OLICHKH ITOJTyYCHHBIX 3HAHUH, YMEHUH 1 HaBBIKOB M IIPOBOIUTCS
MOCJIe U3yUCHHUS TeM U pa3JeNIoB AUCIMILUIUHBI C HCIONIb30BAHUEM B Ka4eCTBE OLEHOYHBIX CPEICTB TECTOBBIX 3aJaHuil 1160 myTeM
coOeceToBaHUs ¢ 00YYArOIIIIMCSI.

Koncynmbrammm — KOHCYJIBTHPOBAHHE 00yJarONIUXCS IO TEMaM y4eOHOT0 MaTepHala B [esX OKa3aH!s METOIMYECKOM TOMOIIHN B
CaMOCTOATEIHHOM H3Y4E€HHU MaTepHaa JUCHUILINHEI, P IOJTOTOBKE K MPAKTUIECKUM 3aHATHIM H K IIPOMEKYTOUHOH
aTTecTaluy.

3ager (Kak popMa MPOMEKYTOYHOH aTTecTanny). 3a4eT 110 AUCIMIUIMHE IPH3BaH BELIBUTH 00BEM H TITyOUHY OBIIAICHHS
00ydJaromuMcs TeOPETHUSCKUMH 3HAaHUSAMH 110 TUCIUIUIHHE, CIOCOOHOCTH yBS3aTh TEOPETHUSCKHE ACHIEKTHI IIPeIMETa C
MpaKTU4ECKON MPUMEHUMOCTBIO B TPO(ECCHOHANBHOMN NesTeNbHOCTH, YMEHNE CUCTEMAaTH3HPOBAaTh U U3NIaraTh U3y4eHHbIH
Mmarepuai. K 3adery nomyckaroTcst o0ydaronyecs Ipy YCIOBHH BBIITOIHEHUS ¥ 3aIIUTh UMU BCEX NMPAKTUUECKUX PadoT.

[Ipn moxroToBKe K 3a4eTy HEOOXOIMMO HCIIONB30BAaTh KOHCIIEKTHI JICKIIUH, MaTepHal IPAKTHIECKUX 3aHATHH, PEKOMEHIYEMYTO
JUTEepaTypy, UCIONIB30BaTh PECYPChl HH(YOPMATHOHHO-TEIEKOMMYHHUKAIMOHHON ceTH «HTepHeT».
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