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buonorus u Xumus

Kpanuduxarus O0akxanasp
®dopma 00yueHHs 3a04Has
OO61ast Tpy10eMKOCTh 33ET
YacoB 110 yueOHOMY IJIaHy 108 Bunbl KOHTpONS Ha Kypcax:
B TOM YHCJIE: 3a4eThl 5
ayIUTOPHBIC 3aHATHUS 14
caMoCTosITeNbHas paboTa 89,4
4acoB Ha KOHTPOJIb 3,85

Pacnpenesienue 4acoB JMCUMIIMHBI 10 KypcaM

Kypc 5

Bup 3ansaruii Vi1 PIT Hroro
Jlexnun 6 6 6 6
JlabopaTopHbie 8 8 8 8
Koucynbrammu (1151 CTyIeHTa) 0,6 0,6 0,6 0,6
Kontpois camocTosiTensHo# pabots! npu mposeaennn | 0,15 0,15 0,15 0,15
aTTecTaluu
B ToM uucne uHT. 12 12 12 12
Uroro ayn. 14 14 14 14
KonTaktHas pabora 14,75 114,75 (14,75 |14,75
Cawm. pabora 894 1894 1894 (894
Yacel Ha KOHTPOJTb 3,85 3,85 [3,85 3,85

Uroro 108 108 108 108
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Buzuposanue PII/I nJist ucnosineHust B ouepeHOM yueOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa st
ucnonuenns B 2020-2021 yaeObHOM o1y Ha 3acegaHuy Kadeapsl
kadenpa 6mo0rNM M XUMHH

TIportokoun ot 2.06.2023r. No 10
3aB. kadenpoii IlonpHukoBa Enena HukonaesHa




1. IEJH U 3AJAYY OCBOEHMUS JUCHHUTIJIMHBI

11 [[eﬂu.‘ H3YyUCHUC BaKOHOMepHOCTeﬁ MUIrpanvy, pacupeaciaCcHus U OHOJIOTHYECKOTO JICUCTBUS PaaAnOaKTUBHBIX 3JIEMCHTOB B
Ha3CMHBIX DKOCUCTEMAX

1.2|3a0auu: - BBenieHNE B KypC paJrodKOJIOTHYECKHUX PoOIIeM;

- U3y4YCHUE OCHOBHBIX MIOHATHH, €AMHUI U3MEPEHUS PAAHOAKTUBHOCTH, METOJIOB M CPEJICTB PETUCTPALIUH
PagroaKTUBHOTO W3ITy4CHHS;

- OBJIAJICHAE OCHOBAMH PAacueTOB JJO30BBIX HATPY30K PaANOAKTUBHOTO U3ITyUCHNS;

- 3HAKOMCTBO C COBPEMEHHBIMHU CIIOCO0aMH M METOaMU OOPAIIECHUS ¢ PaANOAKTUBHBIMU OTXOAAMH U OPTaHU3alNuI
pasualMOHHO-MOHUTOPHUHIOBOTO KOHTPOJIS.

2. MECTO JUCHHUIIJIUHBI B CTPYKTYPE OOII

Iuxn (pasnen) OOIL: |BI.B.I[B.07

2.1| TpedoBaHus K NpeIBapUTEILHOI MOATOTOBKE 00Y4YaI0IIErocsi:

2.1.1{ MOHUTOPHHT OKPYXAIOIICH CPebl

2.1.2| Ananurnueckast XUMHsI

2.1.3|YueOHas mpakTHKa 110 XUMUU (03HAKOMHTEJIbHAs)

2.1.4|Heoprannueckas XUMuUs

2.2| JnCuMIUIMHBI U IPAKTHKH, J1J151 KOTOPBIX 0CBOEHHE JAHHOM JUCIHUTLIMHBI (MOYJI51) HEO0X0AUMO KaK
npejliecTBYOLIEE:

221

2.2.2| MOHUTOPUHT OKpYKaIoLEeH cpe/ibl

2.2.3|HayuHo-uccienoBareisckas padboTta

2.2.4|BpinonHeHue U 3allUTa BBIITYCKHON KBaIU(UKAIIMOHHON PaboThI

3. KOMIIETEHLIMY OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLATITAHBI
(MOZYJIS)

K -1: Cniocoden cpopMupoOBaTHL MOTHBALMIO K 00YUEHHIO Yepe3 OPraHu3alii0 BHEYPOUHOH eATeTbHOCTH 00y4al0OLIUXCsH B
COOTBETCBYIOIIIEii MpeAMeTHOI 00J1acTn

HUI-1.1IK -1: OdaagaeT cieniuajbHBIMHI 3HAHUSIMU U YMEHUSIMU B MPeIMeTHOM 00J1acTi

- 3HACT 6a3OByIO TEPMUHOJIOTHIO, OTHOCAIIYIOCA K OCHOBAM paJHO3KOJIOTUH; 0COOEHHOCTH AKKYMYJIAIWU, paClIpEeaACIICHUSA U
MUrpanvu paJuoHyKINIOB B IIOYBE, KOMIIOHEHTaX 6I/IOTbl, CHUCTEME «IIOYBA-PACTCHUEC), 110 MUIICBBIM LECTIAM K YEJIOBEKY; METOIbI
KOHTPOJIA paJUO3KOJIOTNYE€CKOr0 MOHUTOPHUHT A,

ITK-2: Cnioco6eH ocymiecTBJISTH MeJarornyecKyo e TeJIbHOCTh HA OCHOBE 3HAHUI B NIPeIMETHOI 00/1acTH

HUA-1.1IK-2: O6aanaeT TeopeTHYECKUMH 3HAHUSIMU B IPeAMEeTHOM 00J1aCTH /151 0CYLIeCTBJICHHUS NeJarornueckoi
AesiTeJIbHOCTH

- 3HACT 6330By1'0 TCPMUHOJIOTHIO, OTHOCAIYIOCA K OCHOBaM palO3KOJIOTUH; 0COOEHHOCTH AKKYMYJISIIUU, pacIpEACIICHUS U
MUI'palluy paJuOHYKIIMIO0B B [IOYBE€, KOMIIOHEHTAaX 61/IOTI>I, CHUCTEMCE «II0YBA-PACTCHHUC), 110 MMAUIIEBBIM LCIAM K YCJIOBEKY; MECTOAbI
KOHTPOJIA PaAMOIKOJIOTUYECKOTr0O MOHUTOPHUHI'a U IPUMEHSACT 3TU 3HAHUSA B neaaromqecxoﬁ JACATCIIBHOCTH

HUJI-2.TIK-2: [IpumeHsieT 6a30BbIe 3HAHUS MPEIMETHON 00/1aCTH B NMEAArOru4ecKoii 1eaTeJIbHOCTH

- YMECT UCNOJIb30BAaTh 3HAHUA PAAUOSKOJIOTUN U IPUMEHATH UX MTPU O6y‘-IeHI/II/I XUMHUHA

4. CTPYKTYPA U COAEPKAHUE JIUCIIUITIJIMHBI (MOAY JIST)

Kon HaumenoBanue pa3nenos u TeM /Buj | Cemectp /| YacoB | Kommeren- | Jluteparypa | Wnte | Ipumeuyanue
3aHATHS 3aHATHS/ Kypc MU PaKT.
Paznen 1. Paguoskosiorus
11 Beenenune. Paguoxumust — OCHOBHOM 5 1 WA-1.11K-2 | JI1.1 J11.2J12.1 1
paszaen paguoskoioruu /Jlex/ na-2.11K-2 JI2.2J12.3
na-1.1K -1




1.2 MeToIBI U cpeicTBA H3MEPEHUSI 1 WUA-1.1IK-2 | JI1.1 JI1.2J12.1
PaZMOAKTUBHOCTH M OLIEHKH JIO30BBIX Na-2.11K-2 J12.2J12.3
Harpy3ok /Jlex/ na-1.1K -1
1.3 VICTOYHHKH TTOCTYILICHHUS 2 UA-1.1IK-2 | JI1.1 JI1.2J12.1
PaZMOaKTUBHBIX 3JIEMEHTOB U BEIIECTB B na-2.11K-2 J12.2J12.3
ouochepy /Jex/ na-1.11K -1
1.4 [Ipobnema panuOaKTUBHBIX OTXOJIOB 1 WUI-1.11K-2 | JI1.1 J11.2J12.1
(PAO) /JTex/ UA-2.1IK-2 | J12.2J12.3
na-1.11K -1
15 OpraHu3aiys 1 MeTOIbI KOHTPOIIS 33 1 WA-1.11K-2 | JI1.1 JI1.2]12.1
paJuanoHHOH 06cTaHoBKOM /JIek/ Ua-2I0IK-2 | J12.2J12.3
na-1.1K -1
1.6 MeTo/bI U CpeICTBa U3MEPEHHS 2 WA-1.11IK-2 | JI1.1 JI1.2J12.1 oTpoc, TECT
PaavioaKTUBHOCTH U OLIEHKH JJO30BBIX Ua-2.11K-2 J12.2J12.3 3aIMTa
Harpy3ok /J1a6/ NA-1.11K -1 pedepaTos/coob
1.7 VIcTOYHMKY OCTYIIEHUS 1 Wa-1.11K-2 | JI1.1 JI1.2J12.1 0OIIpoC, TECT
PaIrOaKTUBHBIX 3IEMEHTOB M BEIIECTB B WUA-211K-2 | J12.2J12.3 3aIuTa
ouochepy /J1ab/ WJI-1I1IK -1 pedeparos/cood
1.8 [Ipobnema panoaKTUBHBIX OTXOJIOB 1 WUAO-1.11K-2 | JI1.1 J11.2J12.1 OTIpOC, TECT
(PAO) /J1a6/ Ua-2I01K-2 | J12.2J12.3 3aImuTa
NA-1.11K -1 pedeparor/coob
1.9 Opra=Hu3aiys 1 MeTOIbI KOHTPOIIA 3a 2 WI-1.1IK-2 | JI1.1 JI1.2J12.1 OIIpOC, TECT
paauanuoHHoM o6cTanoBKOMH /J1ab/ WA-21IK-2 | J12.2 J12.3 3aluTa
Wa-11K -1 pedepartoB/coob
1.10 Beenenue. Pagnoxumus — OCHOBHOM 18 NAO-1.11K-2 | JI1.1 J11.2J12.1 pelieHue 3a1a4,
pasznen panuoskosuoruu /Cp/ UA-2.1IK-2 | J12.2J12.3 HalvcaHue
NA-1.11K -1 pedepara,
1.11 |Metoabl U CpeACTBa U3MEPEHHS 18 | UA-1.1IK-2 [JI1.1 JI1.2J12.1 penieHue 3a1ad,
PaZMOaKTUBHOCTH M OLIEHKH JJO30BBIX Ua-2I1K-2 | J12.2J12.3 HalucaHHue
Harpy3ok /Cp/ WNa-1.1IK -1 pedepara,
1.12 VICTOYHUKY MOCTYIIICHUS 17 WNA-1.1IK-2 | JI1.1 JI1.2J12.1 pelieHue 3a1a4,
PaavoaKTUBHBIX 3JIEMEHTOB U BELIECTB B NA-2.00K-2 | J12.2J12.3 HamnycaHue
ouochepy /Cp/ NA-1.IIK -1 pedepara,
1.13 [Ipobnema paiuOaKTUBHBIX OTXO0JIOB 18 WUA-1.1IK-2 | JI1.1 JI1.2J12.1 pelieHue 3a1ad,
(PAO) /Cp/ Ua-2.I1K-2 | J12.2J12.3 HalycaHue
Wa-1.1IK -1 pedepara,
1.14  |Opranuzamus u METOAbI KOHTPOJIA 3a 18,4 | MA-1.11K-2 [JI1.1 JI1.2J12.1 pelieHue 3aa4,
panuanroHHo# o6cTanoBkoi /Cp/ UA-2.1IK-2 | J12.2J12.3 HaIHCaHHUe
NA-1.11K -1 pedepara,
1.15 [Bsenenme. Pagnoxumust — ocHOBHOMI 2 WI-1.1IK-2 | J11.1 JI1.2J12.1 OIIpOC, TECT
paszaen paauoskosoruu /J1ad/ UA-2.1IK-2 | J12.2J12.3 3almrTa
NA-1.IIK -1 pedeparor/coob
Pazgen 2. IIpome:kyTouHast aTTECTAIUS
(3auér)
2.1 IMoaroroBka k 3auéty /3auét/ 3,85 | UA-1.I0IK-2 [ JI1.1 JI1.2J12.1
NA-2.1IK-2 | J12.2J12.3
na-1.11K -1
2.2 Konrakrthnast padora /KCPATT/ 0,15 | UA-1.IIK-2 | JI1.1 JI11.2J12.1
NA-2.1IK-2 | J12.2J12.3
na-1.1IK -1
Paznen 3. KoncyabTanuu
3.1 Koncynbranus no aqucuumiuie /Konc/ 0,6 WNAO-1.11K-2 | JI1.1 J11.2J12.1
NA-2.1IK-2 | J12.2J12.3
na-1.1IK -1

5. ®OH/J1 OIEHOYHbIX CPEJICTB

5.1. KOHTpOJ’lel)le BOIIPOCHI U 3aJaHUA

[Ipenmer 1 3a7au paguoIKOIOTHH

HcTopus oTKphITUS paiOaKTUBHOCTH
Pagnoxumus- oCHOBHOI! pa3ielt pajno3K0JIOTHH
OCHOBHbIE TOHATHUS PAJUOAKTUBHOCTHU: Y/I€TIbHAsl aKTUBHOCTb, IUIOLIA/{HAsI aKTUBHOCTb, SKCIIO3UIIMOHHAS 1033, HOHU3UPYIOLIee
U3Jy4eHue, NOTJIOLIeHHAas /1033, OTHOCUTENbHas Onosorudeckas 3QpQpeKTuBHOCTh, SKBUBAJICHTHAS 1032
Ennunns uamepenus panoakTUBHOCTH




MeTo/ibl perucTpaly paJi0aKTUBHOTO H3JTyYCHUS: HOHU3ALMOHHbIH, JIIOMUHECLICHTHBIN, ONITHYECKUH, poTorpaduuecKuii,
KaJIOPUMETPUUECKUH, XUMHUECKHE

MeTopI perucTpaniy PaAnOAKTHBHOTO H3TyUeHHUS: GoTorpaduaecKkuii, KaTopuMeTPHISCKHUH, XUMHIECKUE
Knaccudukanus u xapakTepuCTHKa OCHOBHBIX CPEJCTB M NPUOOPOB PErUCTPaLlMK PAJHOAKTHBHOTO U3JTy4eHHs (paiuoMeTp,
JTO3UMETP, CTIEKTPOMETP)

EcrecTBeHHBIE paInOAKTUBHBIE FIIEMEHTHI, H30TOIHBIN cocTaB. VicTounuku nocryruienus EPD B okpyxaromryro cpeny
IMoBenenne DPD B moyBax, pacTEHUSX, BOJAX U IPYTUX 00BEKTAX OKPYKAIOIIEH Cpe/Ibl

HckyccTBeHHBIE paMOaKTUBHBIC 3JIEMEHTBI, H30TOIHBIH COCTaB

[ocrymnnenue paguoHyKINIO0B € paJi0aKTUBHBIMU BbIIAICHUAMU

MupHble sepHbIe B3pBIBbI- TOTEHIUAIBHBIN HCTOYHUK NocTyIuieHns IPD B okpyxaromryto cpeay

ADC u npennpusTHA aTOMHOM IPOMBIIIJIECHHOCTH, XpPaHWIHIA PaJIMOAKTUBHBIX OTX0A0B- NOTEHIMAIbHbIE HCTOUHUKY MTOCTYIIJICHUS
HCKYCCTBEHHBIX HYKIIUAOB B OKPYXKaIOIIYIO CperLy

IMoBenenue PO B mouBax, pacTeHUsIX, BOJaX U JPYTUX 00BEKTaX OKPYKAIOIICH CpeJibl

[TpoOneMbl pagroaKTHBHBIX OTXOJIOB

Crioco0b! yTHIIM3aLlUH paIHOaKTHBHBIX OTXOH0B

BoszeiicTBre pai0aKTHBHOTO U3JIYYEHHsI Ha OKPYKAIOIIYIO Cpeay U pobieMbl 0€3011acHOCTH

Bo3zneticTBue paaroakTHBHOTO M3IYYEHHUS Ha BEIIECTBO

OpraHuzanys 1 METOIbl KOHTPOJIA 32 paJAuallioHHOHN 00cTaHOBKOW. KOHTpOIIB 32 IN10GabHBIM M PETHOHAJIBHBIM 3arpsi3HEHHEM
00BEKTOB MPUPOTHOM CpeJbl PaMOAKTUBHBIMHU BELIECTBAMHU

OpraHu3amst KOHTPOJIS M paIiallioHHON 0€30MacHOCTRIO CTPOUTEIEHBIX MaTEPHAIIOB M )KIIIBIX TIOMEIIeHHH

OpraHuzanys 1 METOJIbl KOHTPOJIS 32 PaJI0HOM

[TonuroHs! ux Bpea  Mojb3a

PaguanuonHo-3konorudeckas cutyauus B 'opnom Anrae

PacueT KCIIO3UIIMOHHO U ITOTJIOMIEHHON T035]

5.2. Tembl NHCBMEHHBIX PadoT

1. Co3nanue u nesrenbHOCT CEMHITAATHHCKOTO HCIBITaTeIbHOTO onuroHa. [lop3a u Bpen.
2. ObecnieueHre 6€30MACHOCTH HACEJICHHSI B TIEPHO/I TIPOBEICHUS SIICPHBIX UCTIBITaHHH CeMHNaTaTHHCKUM HCITBITATeIbHBIM
MTOJIUTOHOM.

3. buounaukaius — s3¢pexTrBHAsA PopMa MOKUCKA paJHAIIMOHHOTO 3arPs3HEHNS.

4. Paguoananranys — peieHue mpo0aeMbl 3J0POBbS OKPYKaIOIIEH Cpe/bl.

5. PagrouyBCTBUTENBHOCTD. [IpUUHHBI M KPUTEPHH.

6. CoBpemeHHbIe 3xosorudeckue npoodaemsr CHIL.

7. CoctostHUS M (DOPMBI HAXOXKICHHS PAIIOAKTUBHBIX SJIEMEHTOB B INIO0AJIBHBIX BBITIAICHHSIX.
8. PanoakTHBHBIN pUCK M OE30MIACHOCTb.

9. PagroakTHBHOCTH U THIIIA YETIOBEKa.

10. ITnrockl 1 MUHYCBHI PAIMOAKTUBHOCTH U PaAHOaKTUBHOTO H3IIy4EHHS.

DoH[ OLIeHOYHBIX CPEACTB

dopmupyeTcs OTACTHHBIM JOKYMEHTOM B COOTBeTCTBHH C [lomokerrneM o (poHAe OleHOYHBIX cpencTB [ATY.

6. YYEBHO-METOJUYECKOE U THO®POPMAIIMOHHOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOYJIS)

6.1. PexomMeHyemMasi TUTEPATypa

6.1.1. OcHoBHas JiuTEpaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBO, rOx O azgpec
JI1.1 |Magspumes B.B., Pannoskonorus u paguaniioHHast Mumnck: Tetpa-
Bericoukuit A.3., 0e301acHOCTh: y4eOHOE TOCOOHE /IS BY30B Cucrewmc, 2010
CounosbeBa H.I'.
JI1.2 |Kaiizep M., Pammoskonorus: yaeOHoe Tocodue st T'opHO-AuTaiick: http://elib.gasu.ru/index.ph
Maiimanosa T.M. CTyzneHTOB 04HOH (opmbl 00yu. Hamp. moar.  [PUOTAI'Y, 2015 p?
04.03.01 Xumus, 06.04.01 buonorus, 05.04.02 option=com_abook&view
I'eorpadus, 05.04.06 Dxonorust u =book&id=30:radioekolog
MIPUPOJIOTIONE30BAHIE iya&catid=8:ecology&Ite
mid=166
6.1.2. lonoJHUTEIbHAS TUTEPATYPa
ABTODBI, COCTaBUTEIHN 3arnaBue W3pnaTenbcTBO, TOJ . agpec
JI2.1 |HdaBbigos HO.IT., DOopMBI HAXOXKICHUS] METAIII-HOHOB Munck: Benopycckas |http://www.iprbookshop.ru
Jassinos J1.10. (pazMoOHYKIINAOB) B pacTBOpe: MOHOTpadus Hayka, 2011 /10085.html
JI2.2 |Mapxonxwuii S.J1. OCHOBBI paIHAIIHOHHOM 6E30ITaCHOCTH Munck: Beiciias http://www.iprbookshop.ru

HaceleHHs: yueOHoe mocobue mikona, 2014 /35518.html



http://elib.gasu.ru/index.ph
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/

ABTOpBI, COCTAaBUTENN 3arnaBsue

WznarenbcTBO, rof On. agpec

JI2.3 |Kaprames AT Panuoskonorus: yuebHoe nocobue

Tomck: Tomckuit http://www.iprbookshop.ru
rOCyIapCTBEHHBIH /13865.html

YHUBEPCUTET CUCTEM
YIIpaBJICHUS U
PanarodJIEKTPOHUKHY,

2011

6.3.1 [lepeyeHb MPOrpaMMHOIo0 oGecriedeHust

6.3.1.1| MS Office

6.3.1.2| MS WINDOWS

6.3.1.3[ Kaspersky Endpoint Security mnst 6usaeca CTAHIAPTHBIN

6.3.1.4|Moodle

6.3.2 Ilepeyenb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1| ba3a naHubIX «DnekTpoHHas 6ubnnoreka ['opHO-ANTalCKOr0 roCyITapCTBEHHOTO YHUBEPCUTETA

6.3.2.2| DnexTponHo-0nbIHOTETHas crcTeMa |IPRbooks

6.3.2.3| MexBy30BCKasl JJICKTPOHHAs OHOIHOTEKa

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

JAUCKYyCCUs

npo0aeMHast JeKIus

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI (MOY JIST)

Homep ayauropun (Hasnauyenue

OcCHOBHOE OCHAIIIEHHE

420 Al JlabopaTopust aHATUTHIECKON XUMHA 1
XUMHUYECKON TEXHOJOTUH. YueOHas
ayJIUTOPUS /IS IPOBEIACHUS 3aHITHI
JIGKIIMOHHOTO THIIA, 3aHITUI
CEMUHAPCKOT0 THIIA, KYpPCOBOT'O
MPOCKTUPOBAHUS (BBITOJHEHUS KYPCOBBIX
paboT), TPYNIOBBIX U HHIWBUYAITBHBIX
KOHCYJIbTAIN, TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOYHON aTTeCTallul

Pa6ouee mecTo npenogasarens. [locagounsie MecTa i
o0yyatormuxcs (10 KOJIUYECTBY 00yUYarouxcs).
VYuennueckas J0CKa, XUMUYECCKUEC PECAKTHUBBI, XUMUYCCKas1
ocyJa, BBITAXXKHBIC CUCTEMBI, II€Yb My(beanaﬂ, yCTaHOBKa
JUTA TIOJTy4eHUs] MUHEepaIbHBIX yI0OpeHuil, BEChl, HHBEHTAPh
JUTA 0OCITY’>KHBaHHS y4eOHOTO 000pyIOBaHHUS, TIOJNKH IS
XpaHeHus y4eOHOro 000pyI0BaHUSL

227 Al Y4eOHast ayJUTOpHUs IS IPOBEACHUS
3aHATHH JEKIIMOHHOTO TUIIA, 3aHATHIA
CEMHHAPCKOTO THITA, KYPCOBOTO
MPOCKTUPOBAHUS (BBIMOJIHECHHS KYPCOBBIX
paboT), TPYNIOBBIX U WHANBUIYAIbHBIX
KOHCYJIbTAI[M, TEKYIIIEro KOHTPOJIS U
IIPOMEXKYTOUHOH arTecTanuu. Ilomenienue
JUTSL CAMOCTOSITEIIbHON paboThI

Pabouee mecto npemnogasatens. [locanounsie MecTa uis
oOygaromuxcs (0 KoauuecTBy o0yqaronuxcs). [Ipoektop,
HOYTOYK C JOCTYIIOM B HHTE€PHET, HHTEPaKTHBHasI JOCKa,
ydeHHUecKas 10cKa, Ipe3eHTannoHHas TpuoyHa. [Ikads
JUIA XpaHEeHUs! y4eOHOro 000pyI0BaHUsL, JTOTKH C
pa3gaToOYHBIM MaTepUanoM, 000pyJO0BaHHUE IS
OTIpeIeTIeHUs] MUHEPAJIOB 10 (PU3MYECKUM CBOMCTBAM,
re0JIOrMYECKUe KOJUIEKIIY, yTHOMED nopratuBHbiil HI
98703 HANNA; MyIbTUTra30BbIi NEPEHOCHON
rasocuranusarop «Komera-M5» cepun UI'C - 98 ¢
NPUHYIUTEIbHBIM 1TpobooTOopom; KIID kommext-
MPaKTHKYM 9KOJIOTUYECKHMHI; IIOUYBEHHBIE JabopaTopun
NobucJla6-Ilousa; anemomerp Skywatch Xplorer;
nopTaTuBHBIN MeTeokomIuieke Skywatch Geos Nell Kit2;
nanpHOMep JaszepHbiid DISTO D210; uameputens
okpyxatomieit cpensl Extech EN300; ananmsaTtop ApIMOBOTO
rasa testo 320; HaBUTAIIMOHHBINA TPUEMHUK; IITyMOMED testo
815; 5X010T; HUBETHP; MTATHB HUBEIUPHBINA; TAXEOMETP;
dbotometp; ananmzatop neutk UKII-5; ananmzarop
pacTBopeHHOT0 Krciopoaa Mapk-3029; TMIIM-1
MHUKPOBEPTYIIKA THAPOMETpUIEcKast; CHeromep Becooii BC
-43; OKOTECT-2000-pH-M (B kommutexkte pH-KOMO. 311-11
OKC-10601); mereoctanuus M-49M ¢ KOMITBIOTEPHBIM
MeTeoalanTepoM; Icu-xpomerp MB-4-2M (MexaHWIeCKHiA)
¢ QyTIsIpOM; TEOHONIUT; KypBUMETP MEXaHHICCKUI;
TepMomMeTp KoHTakTHBIH TK-5,01(moBepXHOCTHBIN 30HT);
PIOK3aKH, CTIAJIbHHUKH, ITaJTaTKH, KAPEMAaTh
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9. METOJJMYECKHUE YKA3AHUSA JJIAA OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOY JIS)

Jlexuuu, ¢ 0JJHOM CTOPOHBI — ATO OJIHA U3 OCHOBHBIX ()OPM YUCOHBIX 3aHATHI B BBICIINX YUCOHBIX 3aBEICHUSX, PEICTABIISIONIAN
€000l cucTeMaTHYeCKOe, MOCIeI0BATEIBHOE YCTHOES H3I0KEHNE IPEMOAaBaTeIeM OIPEICICHHOTO pa3/ieina KOHKPETHOH HayKU HITH
y4eOHO TUCIMIUINHEL, C APYTo#l — 3T0 ocobast hopMa caMOCTOATEIbHON PaboThI ¢ yueOHBIM MaTepuanoM. JIeKIus He 3aMeHsIeT
co001i KHUT'Y, OHA TOJIFKO MOATAIKUBACT K HE, PACKPBIBAsl TEMY, IPOOJIEMY, BRI TIIABHOE, CYIIECTBEHHOE, Ha YTO CIICAYeT
00paTHTh BHUMAHNUE, YKa3bIBACT MYTH, KOTOPHIM HY)XKHO CJIC/IOBATH, JOOUBASCH ITyOOKOTO MOHUMAaHHS IIOCTAaBICHHON MPOOJIEMBbI, a
He 001Iel KapTHHBI.

PaboTa Ha JEKIUH — 3TO CIIOKHBIN MPOIIECC, KOTOPBIH BKITIOYACT B ce0sl TAKHE dJIEMEHTHI KakK CIIyIIaHUE, OCMBICIICHHE U COOCTBEHHO
KOHCIICKTUpOBaHKE. J{J1s1 TOro, 4TOOBI JICKIHS BBIIOIHIIA CBOE Ha3HAYCHUE, Ba)KHO MOATOTOBUTHCS K HEl U €€ 3aIlHCH elle 10
MPUX0/ia MPENoIaBaTelisl B ayIUTOPHIO. be3 3Toro manpHelee BOCIPHUITHE JISKI[HH CTAHOBHUTCS CIIOKHBIM. JICKIUSI B YHUBEPCHUTETE
paccuynTaHa Ha MOATOTOBJICHHYIO ayauTopHio. [IpernogaBaresp u3naraer Jir000il BOIPOC, OPUEHTHPYSCh Ha T€ 3HAHUS, KOTOPbIC
JIOJDKHBI OBITh Y CTYJICHTOB, YCBOMBIIINX MaTepHaN BCEX MPEAbLIYIINX JIEKIMH. BaxkHO HayIHThCS CIyIIATh IPEOIaBaTENs BO BpeMs
JICKLMH, TIO/ICP)KUBATh HEMPEPHIBHOC BHUMAHKE K BBICTYIIAIOIIEMY.

OpiHaKO, OJTHOTO CITyIIaHHs HeA0CcTaTouHO. HeoOXomuMo GpuKCHpOBaTh, 3aMiChIBATh TOT MOTOK HH(POPMAIIUH, KOTOPBIH COO0IaeTCs
BO BpEMsI JICKIIMH — HAyIUTHCSI BECTH KOHCIIEKT JIEKIHH, T/1¢ (HOPMYITHPOBAINCH ObI HAHOOJICE BaXKHBIC MOMCHTHI, OCHOBHBIC
TIOJIOXKEHUS, U3JIaraeMbIe JIEKTOpOM. JIJisi BeIeHUsT KOHCIIEKTa JISKIIUH CIIEyeT UCTI0NIb30BaTh TeTPpaib. BeleHne KOHCTIeKTa Ha
JINCTOYKAX HE PEKOMCHIYETCsI, IOCKOJIbKY OHH HE TaK yJOOHBI B HCIIOJIB30BaHUH U 9acTO TepstoTcst. [Ipu odopMiteHnr KOHCIIEKTa
JICKIUK HEOOXOTUMO OCTABJISATH MOJIS, TAE CTYJCHT MOXKET 3aMUCaTh CBOU COOCTBEHHBIE MBICITH, BOSHUKAIONINE MTAPAILIEIBEHO C
MBICJISIMH, BBICKa3aHHBIMH JICKTOPOM, & TAKXKE BOIIPOCHI, KOTOPBIC MOTYT BOSHHKHYTB B IIPOLECCE CIIyLIAHKS, YTOOBI IIOIYYHTH Ha
HHUX OTBETHI [IPU CAMOCTOSATEIHHOM MPOPabOTKe MaTepHaa JSKIUH, TIPH U3yIeHHN PEKOMEHI0BAHHOM JTNTEPATyPhl UITH
HETIOCPEICTBEHHO Y MPEMOoaBaTes B KOHIe JeKuun. COCTaBIsIsi KOHCIIEKT JICKIUH, CIIEAyeT OCTABILITh 3HAYUTEIbHBIA HHTEPBAI
MEXIY CTPOYKAMH. DTO CBSI3aHO C TEM, YTO HHOT/A BOSHMKACT HEOOXOJMMOCTh BIKMCATh B IEPBOHAYAIBHBIA TEKCT JEKIHU OJJHY HIIH
HECKOJIbKO CTPOYCK, UMEIOIIUX MPUHIUIHATFHOES 3HAUCHHE U TIOUYEPITHYTHIX U3 IPYTHX UCTOYHUKOB. PacCTOsIHHE MEXTY CTPOKAMHU
HEOOXOANMO TAKKE [UISl IOAUCPKUBAHHUS CIIOB HJIM LIEJBIX TPYIII CIIOB (TAKOE IMOJYCPKUBAHUE BBI3BIBACTCSI HEOOXOAUMOCTBIO
MPUBIICYs BHUMaHKE K JAHHOMY MECTY B TEKCTE MPU MOBTOPHOM uTeHHH). OOBIYHO MOAIEPKUBAIOT ONPECICHHS, BEIBOIBI.

Takke BaKHO MOIHOCTBIO 0€3 BCAKHMX M3MEHEHUI BHOCUTH B TETPAb CXEMBbI, TAOIHUIIBI, YEPTEHKH U T.IL., €CIHM OHU MPEIIIOIAraloTCs B
JIeKnuu. J{71s TOro, 9To0bI COBMECTUTH MEXaHHUYECKYIO 3aIKCh C MOYTH TOCIOBHBIM (PUKCHPOBAHUEM HanOoJIee BaXKHBIX MOJOKEHUH,
MO’KHO HCIIOJIb30BaTh CHCTEMBI YCIIOBHBIX COKPAIICHHUIA. B IIepByr0 ouepe/b COKpAIAloTCsl AJTHHHBIC CIIOBA U TE, YTO MOBTOPSIIOTCS B
pedn JIeKTopa Jaie Bcero. IIpu ToM caMo COKpalieHHe JOIDKHO OBITh 10 BO3MOKHOCTH KPATKUM.

1. Iess caMOCTOSATENBHON PabOTHI CTYJEHTOB

CamocrosiTenbHas paboTa CTyIEHTOB SIBIISICTCS BaKHEHIIEH COCTaBHOM 4acThIo npoliecca o0ydeHus. L{enblo caMocTosTenbHOM
pa6OTbI CTYACHTOB SBJIACTCA 3aKPCIUICHUC TEX SHBHHﬁ, KOTOPBIC OHU MOJYIHUIIA HAa ayAUTOPHBIX 3aHATUAX, a TAKKE CHOCO6CTBOBaTb
Pa3BHTHIO y CTYJCHTOB TBOPUECKAX HABBIKOB, HHUIIHATHBEI, YMEHUIO OPTaHU30BaTh CBOE BPEMSI.

HaCTOﬂLlII/IC MCTOAUYCCKUEC YKa3aHUs ITO3BOJIAT CTYACHTaM CaMOCTOATEIIbHO OBJIAACTh (pyH)J,aMCHTaIH)HI)IMI/I 3HAHUAMU,
npodeccrnoHaNbHBIMI YMEHHSMH U HAaBBIKAMH JIEITENLHOCTH MO TPOQIITIO MOATOTOBKH, OITBITOM TBOPYECKOW M MCCIIE0BATENHCKOM
JIeSITeNIbHOCTH, ¥ HaIlpaBJICHbI Ha ()OPMUPOBAHNE KOMIIETEHIIUH, IPETyCMOTPEHHBIX YU€OHBIM IUIAHOM IO JaHHOMY IIpoduio.

2. Meronuueckue yka3aHHs 110 BHIIOTHEHUIO CAMOCTOSATEIBHON PabOThI
Meroaudeckue yka3aHHs 110 MOJATOTOBKE K 1a00PaTOPHBIM 3aHATHAM

OpHO# U3 BaxHBIX POPM CaMOCTOSTENEHON pabOTHI SBJISETCS MOJIrOTOBKA K J1a00paTOpHOMY (IPAKTHUECKOMY) 3aHSTHIO.

ITpu noAroTOBKE K NPAaKTUYECKHM 3aHATHAM CTYAEHT JOJDKEH MPUAEP KU BAThCS CIIENYIOIIEH TeXHOIOTHHU:

1. BHUMATEIBbHO M3YYUTH OCHOBHBIE BOIIPOCHI TEMBI M IIaH J1a00PaTOPHOTO (MIPAKTHYECKOTO) 3aHATHSL, OIPEIEIIUTh MECTO TEMBI
3aHATUS B OOLIEM COJIEPIKAaHUU, €€ CBSI3b C JPYTMMU TEMaMU;

2. HaWTH 1 IPOpadOTaTh COOTBETCTBYIONINE Pa3/Ieibl B PEKOMEHJ0 "BAHHBIX HOPMaTHUBHBIX JOKYMEHTaX, y4eOHUKAX H
JIONOJIHUTENBHOI TUTEpaType;

3. Tocie 03HaKOMJICHUS ¢ TEOPETHIECKIM MAaTEpPHAJIOM OTBETHTh Ha BOIPOCH! JUIsl CAMOTIPOBEPKH;

4. npoaymaTh CBOE HOHUMAHHUE CJIOKHMBIICHCS CUTYalluy B H3ydaeMoi cepe, IyTH U CIOCOOBI peIeHus IPOOIEMHBIX BOIIPOCOB;
5. IpoayMaTh pa3BepHYTHIE OTBETHI HA IIPEUIOKEHHBIE BOIIPOCHI TEMBI, OIUPasiCh HA JIEKLMOHHBIE MAaTEPUAIIbL, PACILUPSS U
JIOTOJHSS MX TaHHBIMH U3 Y4€OHHUKOB, JOIIOJIHUTEILHOM JTUTEPaTypEhL.

B xone nabopatopHOro (NpakTHYeCcKOro) 3aHATHS HE00 "XOIUMO BBITIOJIHUTH J1a00paToOpHyIo paboTy, a 3aTeM 3alUTUTD €e.
IMpumep 3amuTel 1adopaTopHO paboTH 10 TeMe «IlosrydeHre IBETHBIX OOPATHBIX CTEKOI.

1. O6cyxneHne MEeTOAUKH BBITTOJHEHUS paboThl. OTBETUTH Ha BOIPOCHI:

- COCTaB IIMXTHI AJIS TOJTyYEeHHs CTEKIA,;

- OCHOBHBIE TEXHOJIOTHUECKUE YCIOBHS IIPH MPOM3BOJICTBE CTEKIIA;

- pacdeT BBIX0O/a POIYKTa CUHTE3a.

2. O0cyxIeHUE MIOTYYCHHBIX Pe3ybTaToB. OTBETHTH HA BOIIPOCHL:

- KaKMMU CBOMCTBaMHU 00/1a1aeT NOTy4EeHHbIH IPOAYKT, YEM 3TH CBOMCTBA 00YCIOBIIEHBI, KAK MOXKHO YJIyUIIUTh TEXHOJIOTHUECKUE
CBOICTBa CTEKIIA;




- PpacdeT BbIXOJa NPOAYKTAa CHUHTE3a (HpOI/IBBO)ICTBa);
- KaK MOJXHO HUCIIOJIb30BaTh PE3YyJIbTaThbl JIaHHOM paﬁOTLI B HpO(l)eCCHOHaJ'IBHOﬁ JCATCIIbHOCTHU.

Mertoanueckue peKOMEH IAIMHU 110 MIOATOTOBKE K TECTUPOBAHUIO
TecThl — 3TO BOIPOCHI MIIM 33JaHus, IPEAYCMaTPUBAIOIINE KOHKPETHBIH, KPaTKUH, YeTKUI OTBET Ha UMEIOLIUECS ITAJIOHBI OTBETOB.

[Tpu camocTOATENBHON MTOATOTOBKE K TECTUPOBAHMIO CTYACHTY HEOOXOANMO:

a) TOTOBSICh K TECTHPOBAHUIO, IPOpaboTaliTe HHPOPMAIIOHHBII MaTepua 1o JucuuIuimHe. IIpoKkoHCYnbTHpYHTECH C
MIpero/IaBaTesieM 1Mo BOIPOCY BBIOOPA y4eOHOH JTUTEpaTypHI;

0) 4eTKO BBIICHUTE BCE YCIIOBUS TECTHUPOBAHUSA 3apaHee. Bbl IOJHKHBI 3HaTh, CKOJIBKO TeCTOB BaM OyzeT npe/ioskeHo, CKOJIbKO
BpPEMEHHU OTBOJUTCS HA TECTHPOBAHUE, KAKOBA CHCTEMa OLIEHKH Pe3yIbTaToB U T.JI.

B) mpHcTymas K paboTe ¢ TeCTaMi, BHUMATEJIBHO U JI0 KOHIIA IIPOYTHUTE BOIPOC U IpeaiaraeMble BapuaHThl OTBETOB. BriGepure
IIpaBHJIBHBIE (X MOXET OBITh HECKOJIbKO0). Ha OTAENbHOM JHCTKE OTBETOB BBIMUINUTE HU(PY BONPOca M OYKBEI, COOTBETCTBYIOLINE
MPaBUJIbHBIM OTBETAM;

T) B IpoLiecce penIeHus )KeNaTeIbHO IPHMEHATh HECKOJIBKO TOIX0/I0B B PELICHUH 3aIaHMs. JTO MO3BOJSIET MAKCHMAIIBHO THOKO
ONEepPUPOBATH METOJJAMHU PEIICHHS, HAXOASI KaX Il pa3 ONTUMAaJIbHBIA BapUaHT.

1) ecr Bel BeTpeTiim upe3BeIdaifHO TpYAHBIHN st Bac Bompoc, He TpaThTe MHOTO BpeMeHH Ha Hero. [lepexoanTte K ApyriuM TecTam.
BepHutech K TpyJJHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeNIbHO OCTaBbTE BPEMsI IS IIPOBEPKH OTBETOB, YTOOBI H30€KaTh MEXaHUIECKHUX OLINOOK.

Meroaundeckue PEKOMCHIOANH IO PEHICHUIO 3a1a4

Xumuueckas yqe6Ha$1 pacueTHasd 3aada - 9TO MOACJIb HpO6J’I€MHOI>i CUTyalluu, peIICHUue KOTOpOﬁ Tp€6y€T OT y4alluXxcs
MBICJIUTCIIBHBIX U IMPAKTHYCCKUX JICHCTBHI Ha OCHOBE 3HAHUS 3aKOHOB, Teopnﬁ 1 METOOOB XMMHH, HAIIpaBJICHHAA Ha 3aKPCIIJICHUE,
pacliupeHue 3HAHUI U Pa3BUTUC XUMHUYCCKOTO MBIIJICHHUA. Pemenue 3amau He caMo1eJib, a LCJIb U CPEACTBO O6y‘ICHI/Iﬂ u
BOCIIUTaHUS. B CBSA3M ¢ 3TUM npo6neMa PCICHUA 3a1a4 SABJIACTCA OJTHOM M3 OCHOBHBIX IS JUIAaKTUKU, e 1aroru4eCKOr IMCUXOJIOTHHI
1 4aCTHbIX METOJJUK.

Pemrenne xuMuaeckux 3a1a4 — BaXXKHas CTOPOHA OBJIAZICHUA 3HAHUAMU OCHOB HAYKU XHUMHH. Bxirouenue 3amad B y‘IC6HLIfI mpouecc
TIO3BOJIACT peain30BaTh CICAYIOIHNC JTUAAKTUICCKUEC TPUHITUIIBI 06y'{CHI/I$II

1) obecneueHne CaMOCTOSITEIBHOCTH ¥ AaKTHBHOCTH yJaII[MXCsl;

2) DOCTWKEHHE MPOYHOCTH 3HAHUIT M YMEHHI;

3) OCyIIECTBICHHUE CBSI3U O0YUYCHHUS C KU3HBIO;

4) peann3aiys MOJIUTEXHAYECKOTO 00YIEHUs XUMUH, TPO(ECCHOHAIBHOH OPHEHTALINH.

Oranbl peleHus XUMHYECKOH 3a/1auu:

1) xpatkas 3anuchk ycIoBHs 331auH (BHaYaJIe YKa3bIBAalOT OYKBCHHbBIC 0003HAYCHHS 3aJaHHBIX BEJIMYMH U UX 3HAYCHMS, a 3aTEM -
HCKOMBIE BEJINYMHBI), KOTOPbIE IPH HEOOXOIUMOCTH MPUBOJATCS B €AMHYIO CUCTEMY EAMHUIL (KOJIMYECTBEHHBI CTOPOHA);

2) BBISIBIICHHE XUMHUYECKOM CYIIHOCTH 3a/1a4M, COCTABJICHHE YPABHEHHI BCEX XUMUUYECKHIX MPOLIECCOB U SBJICHMUIA, O KOTOPBIX HACT
pedb B YCIIOBHH 331a4M (Ka4eCTBEHHAs! CTOPOHA);

3) cooTHOMIEHHST MEX Ty KaUYECTBEHHBIMU W KOJMIECTBCHHBIMH JaHHBIMU 33/1a4H, T.C. YCTAHOBIICHUE CBS3eH MEXK Iy IPHBOJMUMBIMU B
3aj1a4e BeJIMIMHAMH C IIOMOLIBIO AITeOpaniecKux ypaBHeHHH ((HhOpMyI) - 3aKOHOB XUMHH U (PH3HKHY;

4) MaTeMaTH4eCKUe PacyeThl.

MeTO,HI/I‘IeCKI/Ie PEKOMEHAAMHU 10 IMOATOTOBKE K 3a4€Ty

I'oToBUTBCA K 3a4eTy HEOOXOJUMO IIOCIEOBATENbHO, C YUETOM KOHTPOJIBHBIX BOIPOCOB, pa3pabOTaHHBIX BEJYILIUM
npernogasateneM kadeapsl. CHavyana clieqyeT onpeAeuTh MeCTO KaXJI0ro KOHTPOIBHOTO BOIIPOCa B COOTBETCTBYIOIIEM pa3/ere
TeMbl y4eOHOM IPOrpaMMBbl, a 3aTEM BHUMATENILHO IPOUUTATh U OCMBICIUTh PEKOMEH/I0BaHHbIE Hay4YHble paOOTHI,
COOTBETCTBYIOIME Pa3/eibl PEKOMEHJOBAaHHBIX yIeOHUKOB. [IpH 3TOM IOJIE3HO JeTaTh XOTs ObI CaMble KPaTKUE BHIITUCKU U
3ameTKu. PaboTy Haj TeMON MOKHO CUMTATh 3aBEPIICHHOM, €CIIU Bbl CMOXKETE OTBETUTh HA BCE KOHTPOJIbHBIE BOIIPOCHL U AaTh
OIpe/ieIeHHUE MOHATHH 110 U3y4aeMOil TeMe.

Jlist oGecrieyeHust IOIHOTBI OTBETA HAa KOHTPOJIbHBIE BOIIPOCHI U JTyUILETr0 3alI0MUHAHUS TEOPETUUECKOTO MaTepuaa peKOMEHAYeTCs
COCTaBJISATh IIJIaH OTBETA HAa KOHTPOJIbHBIM BONPOC. DTO MO3BOJIUT COKOHOMUTB BPEMS [yl MOATOTOBKH HEIOCPECTBEHHO NEpE]
3a4€TOM 3a cueT OOpalleHus He K JIUTEPaType, a K CBOMM 3allUCSIM.

ITpu noaroToBKe HEOOXOIUMO BEIABIATH HAHOOJIEE CIOKHBIE, AUCKYCCHOHHBIE BOIPOCH!, C T€M, YTOOBI 00CYINUTH UX C
IpernoaaBaTeneM Ha 0030pHEIX JIEKIHAX U KOHCYIBTAINAX.

Henb3s orpannuuBaTh MOATOTOBKY K 3a4€TY MPOCTHIM IIOBTOPEHUEM H3YUSHHOT0 MaTeprana. Heo6xoanmo yrimyOuTs U paciupuTh
paHee IPUOOPETCHHBIC 3HAHNUS 33 CUET HOBBIX MJEH U MOJIOKEHUH.

Pesynbrar 1o crade 3auera oOBABISETCSA CTYJEHTaM, BHOCHTCS B 9K3aMEHAI[MOHHYIO BEOMOCTb.

Hesauer npocraBisieTcst TOJIbKO B BeoMocTu. ITocie uero cryjeHT 0cBoOOXKIaeTCA OT AaidbHENIIEro IpUCYTCTBUS Ha 3a4eTe.

[Ipu nonyueHuu He3aueTa NOBTOPHAsS clladya OCYLIECTBIIAETCS B APYIHe IHU, YCTAaHOBJICHHBIE IEKaHATOM.
IO g _CCITN JNCH BOWI] L.‘...u. CPUAT 1 CPITEH




IPaMOTHO M3JI0’KUB €r0, II0Ka3ajl 3HaHUs CIIELMAIbHOM IMTEPaTyphl, HE OIYCKaJ CYIECTBEHHBIX HETOYHOCTEH, a TAKKE NPaBUILHO
IIPUMEHSI IOHATUIHBIN anmapar.




