MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
I'eoxumus u reopu3nka OKpy:KaueH cpeabl

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 05.03.06 DkoJi0rust ¥ NPUPOAONOIb30BAHUE
HanpaenenHocts (mpoduib) / cnenuanu3anus: IKoJornyeckas 6e30nacHocTh NPHUPOI0N0Ib30BAHUS
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 3

Cemectp: 5

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocTosiTenbpHas padboTa 72 72 4acoB
5 Bcero (0e3 ax3aMeHa) 144 144 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OOGm1as Tpy10EMKOCTh 180 180 4acoB
5.0 5.0 3.E.

OK3aMeH: 5 cemecTp

Tomck 2018

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 59 ot «29 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crneruanbHocTH) 05.03.06 DKxonmorus u mpupoAoIonb3oBanue, yreepxkaeHnoro 11.08.2016 rona,

paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

Pa3zpaboTunku:

npodeccop POTOM A. T'. Kapramen

accucteHT kad. POTOM A. TI. kapymo

3aBeayromumii odecreunBaronieii kad.
POTOM B. U. Tyes

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. 1. Tyes
OKCIEPTHI:

JlouieHT Kadeapsl paarodJIeKTPOH-
HBIX TEXHOJIOTHUH M SKOJIOTUIECKOTO
Monurtopunra (POTOM) H. H. Hecmenosa

JoueHT kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUH U SKOJIOTHYECKOTO
Monuropunra (POTOM) T. B. JlenucoBa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHpOBaHUE y CTYICHTOB TEOPETUUYECKUX OCHOB U MPAKTHUUYECKUX HABBIKOB B O0JACTH I'€OXH-
MUU U TeO(PU3UKU OKPYKAIOIIEH CPEIbl.

1.2. 3ajaun AMCUMILINHBI

—  U3YYUTh 3aKOHOMEPHOCTU (PU3UYECKUX SIBICHUN U XUMHYECKHUX IMPOIIECCOB B OKpYKaIOILIEH
cpezie 1ol BO3/ICHCTBHEM €CTECTBEHHBIX M aHTPOIOT€HHBIX (DAaKTOPOB M BO3ACHUCTBUS 3arps3HUTENCH Ha
KOMITOHEHTHI aTMOC(hepbl, TUapochepsl U TUTOChephl;

— u3yuuTh Omoreoxumuueckue naen B.M. BepHanackoro o Bemyiiel poiu jKMBOTO BEIIECTBA B
(hopMUPOBaHUU KOMIIOHEHTOB reorpaduaeckoil 0007109KH 3eMITH;

—  U3YYUTh MHUTPALMI0 XHMHUYECKHX SJIEMEHTOB B Ouocdepe, TeOXUMUIO MPUPOAHBIX M TEXHO-
TeHHBIX JIAHAMA(TOB;

—  O3HAaKOMHUTBLCS C METOJAMHU HM3y4eHHS TeOXUMHH JaHAmadTa, OCBOUTh METOMAbI H3YYCHHUS
(bopM HAXOXKICHUS XUMUYECKUX JIEMEHTOB B MPUPOTHBIX CPElaX U METO/bl FeOPU3NIECKUX UCCIIe10Ba-
HUMH;

—  BBIIBUTh BO3MOXXHOCTH HCIOJIb30BAaHUS T'€OXMMHUYECKUX JAHHBIX NPH PELICHUU MpoodiieMm,
CBSI3aHHBIX C 3arPSA3HEHHEM OKPY)KAIOIIeH CpPe/bl, TCOXUMUIECKHUM MOHHUTOPHUHIOM, UCTIOJIb30BAHMS JIaH-
HBIX TEOXUMUHM IS 3JpaBOOXPAHEHUS, U1 IPOTHO3UPOBAHUS PA3BUTHUS SKOJIOTHUYECKUX CUTYALHIA;

—  O3HaKOMHUTHCS C BO3MOKHOCTSIMHU Ire0(hU3NIECKOr0 KOHTPOJIS ¥ POTHO3a IKOJIOTUIECKH OT1ac-
HBIX U3MEHEHUW OKPYXKAIOIIEeH MPUPOTHOMN Cpel.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctmmuna «I'eoxumust u reodusnka okpyxkaromient cpenasn» (b1.5.22) otHocuTcs k 6moky 1 (6a-
30Bast 4acTh).
[TpenniecTBYIONUME JUCIHAILTHHAME, (OPMHUPYIOIIMMHA HA4YallbHbIC 3HAHUS, ABISAIOTCS: Du3nKa,
Xumus.
[TocnenyromumMe TUCIIATUTHHAMHE SIBIISTIOTCS: [ €09KOIOTHSI.

3. TpeGoBanusi K pe3yJibTATAM OCBOEHMS JUCHMILTUHBI

[Tporniecc n3yueHus: AUCUUILIIMHBI HAMPaBJIeH Ha (JOPMUPOBAHUE CICAYIOMNX KOMITIETCHIINH:

— OIIK-2 BrnagenueM 0a30BBIMH 3HAHUSAMH (DYHIAMEHTAIBHBIX pa3iesioB (U3WKH, XUMHH U
ouonornu B 00beMe, HEOOXOUMOM ISl OCBOCHHS (PU3MUYECKHUX, XUMHUECKUX W OMOJIOTMYECKUX OCHOB B
HKOJIOTHH M MPUPOJOIOIB30BaHuUS; METOJaMU XUMHUYECKOTO aHajIn3a, 3HaHUSMU O COBPEMEHHBIX IMHA-
MHUYECKUX TpoIleccax B MpHUpone U TexHocdepe, o coctossHUM reocdep 3eMITu, IKOJIOTHH U IBOJIOIUU
orocdepsl, TI00aTBHBIX SKOJIOTHUECKUX MPOoOJIeMax, METOJaMHU 0TOOpa U aHaJIu3a Ie0JIOTHIECKUX B OHO-
JIOTUYECKUX P00, a TaKKe HABBIKAMU UICHTHU(PUKAIIUN U OMHCAHHUS OMOJIOTMYECKOTO pa3HOOOpa3usi, ero
OIICHKHA COBPEMEHHBIMHU METOJIaMU KOJTMYECTBEHHON 00pab0TKH MH(POPMAIINH;

— [IK-18 BnajeHrneM 3HaHUSMU B 00JIACTH TEOPETUICCKUX OCHOB I'EOXUMHH U T€O(U3HKHU OKPY-
JKAIOMIeH CpeJibl, OCHOB TPUPOOIOIHL30BaHUS, SKOHOMHUKHU MPUPOAONOIL30BAHMS, YCTOMYUBOTO Pa3BH-
TUS;

— [IK-21 BnameHueM MeTOIaMU T€OXMMHYECKHX M reo(pU3MUecKuX HMCCIICOBAHUMN, OOIIEro u
re0’KOJI0OrMUeCcKOoro KaprorpadupoBanus, 00pabOTKH, aHalu3a U CUHTE3a MOJIeBOU U J1abopaTOpHOU reo-
9KOJIOTHYECKO HHpOpMaInK, METOAaMHu 00paObOTKHU, aHAIIM3al CUHTE3a MOJIEBOH M TaOOPATOPHOU IKOJIO-
ruyeckoil nuopmanuu;

B pesynbrare u3ydeHus: TUCIUTUTMHBI O0YJarOIIUNACS JODKEH:

— 3HATh TEOPETUYECKHE OCHOBHI T€OXUMUU U TeO(PU3UKU OKPYKAIOUIEH Cpelbl, METOJIbI T€OXH -
MUYECKUX U Te0(PU3NIECKUX HCCIeT0BAaHMH; 3aKOHOMEPHOCTH (PU3NYECKUX SBICHUNA U XMMHUECKHUX MPO-
I[ECCOB B OKPY’KAIOIIEH cpesie 1Mo BO3ACHCTBUEM €CTECTBEHHBIX U AaHTPOTIOTCHHBIX (DAKTOPOB; OMOTCOXH -
mudeckue uaeu B.W. Bepnaackoro o Beaymieil ponu >KMBOTO BellecTBa B ()OPMUPOBAHUN KOMIIOHEHTOB
reorpadpudeckoil  00OJMOYKK 3eMJIM; 3aKOHOMEPHOCTH MUTpallll XUMHYECKHX DJJIEMEHTOB B
ouocdepe,reoXUMHUIO TPUPOTHBIX U TEXHOTEHHBIX JIAHIIA(TOB; BO3MOKHOCTH UCIIOJIb30BAHUS T€OXUMHU--
YECKUX M Te0O(PU3NICCKUX TAaHHBIX JJII KOHTPOJIS, TPOTHO3UPOBAHMS M YIIPABIICHUSI COCTOSTHUEM OKpYKa -
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IOIEH CPEMBL.

— YMeThb IIPUMEHATh HA MPAKTUKE TEOPETUYECKHE OCHOBBI T€OXUMHUH U IFe€O(U3UKU OKpPYKaro-
el cpelpl, METO/Ibl FTEOXUMHUYECKUX U re0(pU3NIECKUX UCCIICA0BAaHUN; NCII0Ib30BaTh JUISl PEIIEHUS KO-
JIOTHYECKUX MPOOJIEM 3aKOHOMEPHOCTH (PU3MUECKUX SIBICHUH M XUMHUYECKUX MPOLIECCOB B OKPYXKAIOIIEH
cpezie; IPUMEHATh Te€OXUMUYECKHE U reopU3NUEeCKUe JaHHbIE I KOHTPOJIS, IPOrHO3UPOBAHUS U YIIPAB-
JIEHUSI COCTOSIHUEM OKPYKAIOILEH Cpeibl.

—  BJAJIeTh TEOPETUYECKMMU OCHOBAMH IF€OXMMHUM U reo(U3UKU OKPYKAIOLIEH cpezbl, MeTosa-
MU F€OXUMHUYECKHUX U re0(pU3NIECKUX HCCIIEI0BAHUI; 3aKOHOMEPHOCTAMH (PH3UUECKUX SBICHUNA U XUMH -
YEeCKHX IPOLIECCOB B OKPYKAIOLIEH cpele MOj BO3AECHCTBUEM €CTECTBEHHBIX W AHTPOIOTE€HHBIX (PAKTO-
poB; Onoreoxummuueckumu unaesimu B.M. BepHaackoro o Beayieit posin )KMBOTO BeLIecTBa B (popMupoBa-
HUM KOMIIOHEHTOB reorpapuueckoi 000104ky 3eMild; METOJaMH KOHTPOJIS, IPOTHO3UPOBAHUS U YIIpaB-
JICHUSI COCTOSIHUEM OKPY’KAIOLIEH CPEebl C UCIIOIb30BaHHNEM T€OXUMHUYECKUX U Te0()U3MIECKUX JaHHBIX .

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHUIIBI U IIPECTaBIeHa B Ta0uu -

%Zgﬁ;ﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunbl yueOHOI nesTENbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 72 72
Jlexuun 36 36
[IpakTnueckue 3aHATHS 36 36
CamocTosiTenbpHas padboTa (Bcero) 72 72
[TpopaboTka JICKIIMOHHOTO MaTepHraia 36 36
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 36 36
Bcero (6e3 sx3amena) 144 144
TToaroroBka u caada dK3aMeHa 36 36
OO6mias Tpy10€MKOCTb, 4 180 180
3aueTHble EquHuIb 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI

_ O
7, = | 2E 2 E
o = (o) g S s 2
- < < :,-1 < >‘- (D)
HazBanus pa3aenoB 1UCHUIUIMHBI 2 ® o, o O g =
= = = 50 = E
& 5 88 5 2
= © RO S =
5 cemecTp
1 IIpenMeT 1 OCHOBHBIE HAIIPABIICHUS U3yYe- 9 9 18 36 OIIK-2, IIK-18,
HUSI TEOXUMUU U TeO(PU3UKU OKPYKaroIen [K-21
cpensbl
2 EcrecTBEeHHBIC U UCKYCCTBEHHBIC reo(u3u- 9 9 18 36 OIIK-2, TTK-18,
YECKHE MO [IK-21
3 ['eoxuMus 3eMIIM, MUTPALIUS XUMUYECKUX 9 9 18 36 OIIK-2, IIK-18,
3JIEMEHTOB U F€OXUMUYECKAs CTPYKTYypa [K-21
nanamadToB
4
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4 bOreoXuMU4eCKuii KpyroBopoT BEIIECTB B 9 9 18 36 OIIK-2, TIK-18,
naramadTax IK-21

Hroro 3a cemectp 36 36 72 144

Uroro 36 36 72 144

5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
Conepxanne pa3aesioB TUCIHUIDIHH (TI0 JIEKITUSM) TPUBEACHO B TadmwIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ieiaoB TUCIUILIKH (TI0 JIEKITHSIM)

2 ¥ =
= 2 =
Q = g
Qo o =
= > O
Ha3zBanus pasznenos CopeprkaHnue pa3aesoB TUCHUATITUHBI (110 JICKITUSM) zF 25
o S E
= o =
& o 2
= ©
5 cemecTp
1 IIpenmer u ocHOBHBIE | IIpenMeT n OCHOBHBIE HANPABIICHUS U3yYEHUS T€OXU- 9 OIIK-2,
HarpaBJIeHUs U3y4EeHUsI | MUU U reopusuku ouocdepsl. CTaHOBICHUE HAYKH, [IK-18,
TFEOXMMHUHU U T€OPU3UKH | MECTO B CUCTEME HayK 00 OKpYy»Karollen cpe- [IK-21
OKpYXKaloLen Cpeibl ne.OCHOBHBIE JTalbl pa3BUTHsI FEOXUMHUH U Teopu3u-
k1 Ouocdepsl.l eoxumuueckue u reopusnuecKie Me-
TOJIbI B DKOJIOTUYECKUX UCCIIEIOBAHUSAX.
Hroro
2 EcrecTBeHHBIE U I'eopuznueckue most (€CTECTBEHHBIE M HCKYCCTBEH- OIIK-2,
HCKYCCTBEHHBIC HbI€): TPABUTALIMOHHOE, T€OMarHUTHOE,3JIEKTpOMar- IIK-18,
reopu3nIecKue Mos HUTHOE, TEMIIEPATYPHOE, pairallMoHHOe. bronornye- [K-21
CKHE U HKOJIOTHYECKHE IPPEKTHI reo(hu3nIECKUX Mo-
nen.
Hroro 9
3 T'eoxumus 3emiu, CpenHuii XMMHYECKHI cOCTaB JIUTOC(HEPHI U MOHATHE 9 OIIK-2,
MUTpals XMMUYECKUX | O KJIapKax. 3aKOHOMEPHOCTH pacpOCTPaHEHUS XU- [IK-18,
JJIEMEHTOB U MHYECKHUX JIEMEHTOB.] TTaBHBIE U pacCEesTHHBIE XUMH- [IK-21

reOXUMUYECKas
CTPYKTypa JaHamadToB

YECKHUE AIEMEHTHI. | eoXuMuieckass HEOAHOPOAHOCTh
nutochepsl. U3yueHre reOXuMUYeCKUX CBOUCTB XH-
MHUYECKUX JIEMEHTOB. AHTPOIIOI€HHOE BO3/IEHCTBUE
Ha XUMHUYECKU cocTaB atMocdepsl.] eoxumMuueckue
MOCIIE/ICTBUS U3MEHEHHUH Kiumara 3emiin. ATMocgep-
HBIE OCAJKU U 3JIEMEHTHI BoJHOro O6ananca. [loctym-
JICHHE XUMHUYECKHX JIEMEHTOB C aTMOC(HEPHBIMU
0CaJKaMM.DOJIOBEIN BEIHOC coJiel. DUTOreHHOE I10-
CTyIJieHHe cojeil B atmocdepy. Hedmsms, atmo-
chepHBIil mIepeHoc TBEpAOTo BemecTra. [ uaporeoxu-
MUs OJ3€MHBIX Bo.Buael Murpanuu. Bo3nyminsas,
BOJ/IHAsl, OMOTe€HHAsl U TEXHOTeHHast MUrpauuu.Bay-
TPEHHUE U BHEIIHUE (pakTopsl MUrpanuu.Pasnenenue
naHAmagdTOB MO YCIOBUSIM MUTPALIMKA XUMHUYECKHUX
3JIEMEHTOB (JIIOBUANIbHBIE, CyIIepaKBajIbHbIE, CYO-
akBasbHbIe).Da3bl JaHAIIAPTHO-T€OXUMUYECKUX MTPO-
11ecCcoB (MOOMIN3AIMH, TPAHCIOKAIIUU, AaKKYMYJIs-
1un). TUnsl IPOCTPaHCTBEHHBIX COOTHOLIEHUH (a3.-
I'panu1pl 6accefHOB rTHAPOXMMUYECKOTO CTOKA U aT-
MocdepHoro nepeHoca. buorennast Mmurparusi.
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Htoro

4 buoreoxuMmu4eCcKui
KPYTrOBOPOT BEIIECTB B
nangmagTax

OCHOBHBIE COCTABIIAIONINE OMOTE€OXUMHUECKOTO KpPY-
TrOBOpOTa BemecTB. ABTOTpO(HBIN OnoreHes. 30Hab-
HBIE Pa3IUyuusl OMOTeOXUMUYECKOTO KPYroBOpOTa Ma-
Kpo- 1 MukpoaiemenToB.llokazarenu OnopuiIbHOCTH
1 OMOT€HHOCTH 3J1€MEHTOB. [IprKu3HeHHbI 00MEH
XUMHYECKUMHU dJeMeHTaMu ((POTOCUHTE3, JIbIXaHUE,
KOpPHEBOE MHUTAaHUE, TPAHCIUPALIHS, PACCEUBAHUE C
MBUTBIION, GUTOHIUIBL, JeTy4due d3Gupsl). THTEHCHB-
HOCTb MUTpALUU 1 OasiaHC OMO(UITBHBIX JIEMEHTOB B
MIPUPOJIHBIX U CENbCKOX03MCTBEHHBIX JIaHIIa(Tax.
KoaddunueHT 6MoreoXxuMuueckoi akTHBHOCTH
(KBA).BbriHOC XUMHUYECKHUX JIEMEHTOB C ITOBEPX-
HOCTHBIMHU U TTOJI3€MHBIMU CTOKaMH.300MeXaHoTe-
He3.Poib KUBOTHBIX B IEpeMEIICHUH BELIECTBA B
nanamagTax.

Hroro

9

OIK-2,
TK-18,
MK-21

Hroro 3a cemectp

36

5.3. Pa3nenbl AUCHUILVIMHBI U MEKIMCIUIITIMHAPHBIE CBSI3H ¢ 00ecneYnBaOIMMHM (TIPeIbIyIIHMH)

U o0ecneynBaeMbIMH (NOCJAEAYOMIUMHU) JUCHUATIIMHAMHA

Pazaenbl quctuIIMHB ¥ MEKIUCIUIITHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.

Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

HanmeHnoBaHue JUCHUILINH

Ne paznenoB JaHHOW TUCIUIUIMHBIL, J1JISI KOTOPBIX
HEOO0XOMMO H3yueHHEe 00ECTICUNBAIOIITUX U
00ecIIeYnBaeMbIX JUCIIATLUINH

1 2 3 4
[IpeamecTByromMe TUCITUATITUHBI
1 ®usuka + +
2 Xumus + +
[Tocnenyromue TUCIUITITUHBI
1 T'eoskomnorus + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, GOPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TPH M3yYCHUHW AWCIMILINHBI, W BHJOB 3aHATHU
MIPEICTaBICHO B Tabmuiie 5.4.
Tabmuma 5.4 — CoOOTBETCTBUE KOMITETEHITUH, (DOPMUPYEMBIX TIPH U3yUYECHUH TUCIUILTAHBI, H BUIOB 3aHS -

TN

Bunel 3ansatuit

Jlek.

Komnerenuuu

Cam. pa6.

[Ipak. 3aH.

DopMbl KOHTPOJIS
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OIIK-2 + + + KonTponsHas pabora, Dk3aMeH,
Koncnekt caMonoAroroBku, 3a-
uurta otyeta, Komnoksuym, Ipo-
BepKa KOHTPOJIbHBIX paboT, Cobe-
cenoBanue, Onpoc Ha 3aHATHSAX,
Brictymuienue (okman) Ha 3aHs-
tau, Tect, OTYeT O MpakTUYe-
CKOMY 3aHSITHIO

IK-18 + + + KonTponsHas pabora, Dk3aMeH,
Koncnekt caMonoAroroBku, 3a-
muta otyeta, Komnoksuym, Ipo-
BepKa KOHTPOJIbHBIX paboT, Cobe-
cepoBanue, Onpoc Ha 3aHATHUSAX,
Brictymuienue (okian) Ha 3aHs-
tiu, Tect, OTYET 1O IpaKTUYe-
CKOMY 3aHSITHIO

[K-21 + + + KonTponbHas paboTa, JKk3aMeH,
KoncmiekT caMoIoaroroBku, 3a-
mura otuera, Komioksuym, IIpo-
BepKa KOHTPOJIbHBIX paboT, Cole-
cenoBanue, Onpoc Ha 3aHATHUSX,
BricTyruienue (10kiaa) Ha 3aHs-
tuy, Tect, OTUeT 1O NMpaxKTUye-
CKOMY 3aHSTHIO

6. UaTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYECHHUS
He mpenycmotpeno PVYII

7. JIabopaTopHblie padoThI
He npenycmorpeno PVYII.

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HaszBanus paznenos HanmMeHnoBaHMe NMpakTUUECKUX 3aHATHN (CEMUHAPOB)

q
dopmupyembie
KOMIIETEHIIUN

TpynoeMkocCTsb,

5 cemecTp

O

1 IIlpeameT 1 ocHOBHbIE | DUBUKO-XUMUYECKUE CBOMCTBA BEILIECTBA OIIK-2,
HANPABICHUA U3YYEHHA |1 IIK-18,
TCOXUMUU U TeOHU3UKH ITK-21

OKPYKAKOILEH CpeJIbl

2 EcrecTBeHHBIE U DJeKTpOMarHUTHbIE MOJISI COTOBBIX TelIe()OHOB 9 OIIK-2,
HCKYCCTBEHHBIE Htoro [IK-18,
reo(u3nuecKue mos [IK-21
3 l'eoxumus 3emuu, KonTpoub 3arpsizHeHus arMoc(epHOoro Bo3ayxa. 9 OIlK-2,
MUrpanus XumMmuaeckux | KoHTposb 3arpsi3HeHus BOAHBIX 00BEKTOB.Murparus I1K-18,
3JIEMEHTOB U 3arpsI3HEHUH B MMOYBE. IK-21
TeOXUMHYECKast Vitoro 9

CTPYKTypa JaHamadToB
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4 BHOreOXUMHUYECKUN
KPYTrOBOPOT BEIIECTB B
nasamadTax

buoreoxumuueckue nporecchl HedTe3arps3HEeHUH. OIIK-2,
IK-18

I/I s
TOTO K1

Hroro 3a cemectp

36

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINH TPEICTABIICHBI B

tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus paznenos z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
Y <
= S
5 cemecTp
1 IlpenmMer 1 OCHOBHBIE [ToaroroBka k mpakTuue- 9 OIIK-2, Brictymiienue (noxnanm) Ha
HAIMpaBJICHUS U3yYCHHUS CKHUM 3aHSATUSIM, CEMHHA- [IK-18, 3aHsATUM, KoHTpOIbHAS pa-
TEOXUMHUU U TEOPU3UKH | paM [K-21 6ota, Onpoc Ha 3aHATHUSAX,
OKpYXarollen Cpeibl TIpopaGoTKa TEKIHORHOTO 9 Otuer no ll'_IIpaKTI/I‘IeCKOMy
MaTepuana 3aHsTuio, [IpoBepka
KOHTPOJIBHBIX paboT, Tecr,
Hroro 18 OK3amMeH
2 EcTecTBEHHBIE U [ToaroroBka k mpakThye- 9 OIIK-2, |BsicTymieHue (I0KIaa) HA
HUCKYCCTBEHHBIE CKHUM 3aHSATHSAM, CEMHUHA- [IK-18, 3aHATUH, 3alkTa OTYEeTa,
reouznyecKue moss pam [IK-21 Koncnekr camonoaroron-
[IpopaboTka JIeKIIMOHHOTO 9 1(()1/1, KorTponsras p a6(())Ta,
mpoc Ha 3aHATuAX, OT-
Marepuaa poc Ha 3a ’
YET MO MPaKTUYECKOMY 3a-
Hroro 18 HATHIO, [IpoBepka
KOHTPOJBHBIX pador, Tecr,
DK3aMeH
3 I'eoxumus 3emnu, [ToaroroBka k mpaxkTHye- 9 OIIK-2, |3ammra otuera, Komio-
MUTPALMS XUMHUECKUX CKHM 3aHSTUSAM, CEMHHA- [IK-18, kBuyM, KoHcriekT camo-
JJIEMEHTOB U pam [K-21 noaroroBku, KontponsHas
FeOXUMUYECKas TTpopaGoTKa TEeKIHORHOTO 9 pabota, Onpoc Ha 3aHATHU-
CTPYKTypa JaHamadToB MaTepuaa sx, OTYeT 1Mo mpakTuye-
ckomy 3anstuio, Cobece-
Hroro 18 nosanue, Tect, Dx3aMeH
4 bruoreoXuMu4eCcKui [ToaroroBka k mpakTuue- 9 |OIIK-2, |BsicTtyrmuienue (mokiam) Ha
KpyTrOBOPOT BEILIECTB B CKHM 3aHATHSAM, CEMHMHA- [K-18, 3aHATHH, 3alIUTa OTYETA,
nasamadTax pam TIK-21 KoHcnexT caMmonoaroros-
ku, KoutposnbHas T
[TpopaboTka JIEKITMOHHOTO 9 0 , KontponkHad pabora,
MaTepuaa TYET 10 MPAKTUYECKOMY
3ansThio, CobecemoBanue,
Hroro 18 TecT, Dx3amMeH
Hroro 3a cemectp 72
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 108
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
BricTynenue (noknan) Ha 5 2 2 9
3aHATHH
3amuTa oT4eTa
Konnoxsuym
KoncmiekT camomoaroros-
KU
Kontponwshas padorta 4 3 2 9
Ormpoc Ha 3aHATUAX
OTt4er 1o NpaKkTUIECKOMY 2 2 2 6
3aHATHUIO
IIpoBepka KOHTPOIBHBIX 3 3 3 9
pabort
CobecenoBanue 2 1 2 5
Tect 2 2 3 7
Hrtoro makcumyM 3a nepu- 27 21 22 70
on
OK3aMeH 30
Hapacraromum utorom 27 48 70 100

11.2. IlepecyeT 0a/1710B B OLIECHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJILHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOYKHU OreHka

> 90% ot MakcuManbHON cyMMbI OamsioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbI OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaONuUIe

11.3.
Tabmuua 11.3 — [lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO H MEXKAYHAPOAHYIO OLICHKY
HtoroBas cymma 0aos,
Onenka (I'OC) YYHUTHIBACT YCTICIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
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85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJICTBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Beromxkun, A.I. OCHOBBI IPOIECCOB HHXEHEPHOH 3KOJOTMHU. Teopus, NMpuUMEphl, 3a/1ayu.
+CD. [OnexrtponHnbiii pecypc] — Onekrpon. nan. — CII6. : Jlawp, 2014. — 512 c. — Pexum
noctyma:https://e.lanbook.com/book/45924 (nata obpamenus 02.06.2018). [DnekrponHsbIit pecype] - Pe-
xuM foctyna: https://e.lanbook.com/book/45924 (nata obpamenus: 05.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Tpyxun, Bnagumup Uneuu. OOmmas u sxonoruyeckas reopusmka : YueOHuk Juist By30B / B. U.
Tpyxun, K. B. Ilokazees, B. E. Kynuisia; MockoBckuii rocyaapcTBeHHbIN yHUBEpcUTeT M. M. B. JIomo-
HOcoBa. - M. : ®u3mariut, 2005. - 569 c. (Hanuuue B 6udmoteke TYCYP - 20 5k3.) (Hanmuuue B 6u0JImMo-
teke TYCVYP - 20 5k3.)

2. CanoBHukoBa, JlrogmMuna KoHCTaHTHHOBHA. DKONOTUS M OXpaHa OKPYXKaroIlel cpeibl PU XU-
MHYECKOM 3arps3HeHuu : YueOHoe nmocoodue st By3oB / JI. K. CamoBuukoBa, /JI. C. Opnos, U. H. Jloza-
HOBCKasl. - 3-€ U3[l., nepepad. - M. : Bricmias mikona, 2006. - 333 c. (nanuuue B 6ubianoreke TYCVYP - 50
9K3.) (Hamuuue B 6ubanorexke TYCVYP - 50 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. O0s3aTesibHbIE YU4eOHO-MeTOAUYEeCKH e M0CO0Us

1. Xwumuueckre METOIbl KOHTPOIIS OKpYKaoIel cpenbl: MeToaudeckue yKa3aHus 1Mo MpaKTH-
YECKUM M CEMHHAPCKUM 3aHATHSM JUTSl CTYICHTOB HaIlpaBleHHs moArotoBku: «TexHocdepHast Ge3omac-
HOCTBY, «DKOJOTHs ¥ PUpoAonoab3oBaHue» / MunuHa M. B. - 2014. 24 c. [DnexTpoHHbIi pecypc] - Pe-
xuM gocrtyna: https://edu.tusur.ru/publications/4071 (mara obpamenus: 05.07.2018).

2. XUMHYECKHE METOJbl SKOJOTMYECKOro KOHTPOJ: YueOHO-MeToauYeckoe nocodre mo opra-
HU3AIMU CaMOCTOsATENbHOM paboTel / Mununa M. B. - 2012. 20 c. [OnexTponHsit pecypc] - Pexxum mo-
ctyna: https://edu.tusur.ru/publications/1934 (nata obpamenus: 05.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMYEeCKUE MaTepHallbl sl CAaMOCTOSTENLHOM M ayAUuTOPHOM paboThl 00ydaroImuxcs
U3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI M WHBAIHJIOB MPEAOCTABISAIOTCS B (PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HH(POPMAITHIH.

Jlis1 U1 ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JLJis1 1ML ¢ HAPYIIEeHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJist I ¢ HAPYIIEHUSIMU OTIOPHO-ABUIaTeILHOTO anmnapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U HH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. Ilpu u3ydeHHMH IUCHMIUIMHBI pPEeKOMEHAyeTcs oOpamiarbcst K 0a3aM JaHHBIX, MH(OpMaIu-
OHHO-CIIPaBOYHBIM ¥  IOMCKOBBIM cUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh"
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGoparopus 3KOIOTHYECKOTO MOHUTOPUHTA

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI NPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHITHH CEMHHAPCKOTO
TUIIA, TIOMEIIEHNUE JUIsl KypCOBOTO IPOEKTUPOBAaHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHUE s
MPOBEICHUS TPYMNIOBBIX U HMHIWBUIYaJIbHBIX KOHCYIBTAIIM, TMOMEIICHHE AJI1 MPOBEACHUS TEKYIIEro
KOHTPOJIS M IPOMEXYTOUHOM aTTeCTalluM, TOMEUIEHHUE JUIsl CAMOCTOSATEIbHON pabOThI

634050, Tomckas obmactb, . Tomck, JleanHa npocriekT, 1. 40, 416/2 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- ocka mapkepHasi;

- AkBapuyM 15 1. IpsIMOYTOJIbHBIN;

- Cton nmaboparopusrit 1200x800 (6 mT.);

- Muxpockornt BUOME]] 3 (3 mit.);

- Mukpockon meauiuackuiit BUOME/] 3 (5mit.);

- AxBapuym 50 1. IpsIMOYTOJIbHBIN;

- Kommnpeccop;

- Harpesarenb ¢ TepMoperymnsatopom;

- Bogonarpesartens;

- ABTOKJIaB N10JIyaBTOMaTUYECKUI;

- Becrl Adventurer;

- BerTsoxHO# mkag;

- Ph-metp nonomerp BIIK;

- Ph-meTp mopTaTtuBHBI;

- Muxkpockorn LII®POBOI Motic DM-BA300;

- Mukpockon CTEPEO MC-1 (2 mr.);

- [Tpuntep HP LaserJet 1010;

- Cucrema BEHTUIISAIIUH;

- CyxoxapoBoii mkad;

- TepmocTat CyXOBO3AYIIHBIN C OXJIaKIEHUEM;

- learpudyra CM-6M.01;

- Cymika Jyist XMMU4€ECKON MOCYyIbl;

- OGnyyaTens;

- JJabopaTtopHbIil CTeH1 MOHUTOpPUHTA (2 IIT.);

- Komnsrorep WS1;

- Komnerorep ¢ MOHUTOPOM;

- [I1IBM CORE2DUO E7500;

- 3mepuTtens apTepralibHOTO JaBiaeHUs (8 1IT.);

- Becwl HanosbHBIE;

- Konuenrparomerp KH-2M;

- OborpeBarens;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.
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[TporpamMHOe obecrieueHue:
— Google Chrome
— Microsoft Windows

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuina, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmebeb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 T,

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHMJAMU
OCYILIECTBIISIETCS C UCIOJIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ 0OYyUYAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeTyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (PopMax, MOOMIIbHOM cHUCTEMBI NTPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cCHCTEMBI. YueOHas aymuTopusi, B KOTOPOW 3aHUMAIOTCA
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHUKOH, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM [IPETyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aANNapaTa HCIoJb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIUU U IpyrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
Jau yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JIIoJel ¢ UHBaA-
JHUJTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PeKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAMYECKUE PEKOMEH AU
Jnis olleHKH cTeneHn c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 3a JUCLUTUIMHON
KOMIIETCHITUI MCTIONB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIe 3a1aHUSA
1. Yro npemnoxun b. b. I1oasIHOB nCIOIB30BaTh B KAYECTBE IJIABHOTO KPUTEPUS BBIJCIICHUS dJIe-
MEHTapHbIX JaHamapToB?
1. OgHOPOAHOCTS JINTOJIOTUYECKOTO COCTABA.
2. OQMHAKOBBIN TUI PACTUTEIBHOCTH.
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3.

2.

OIHOPOAHOCTH MOYBHI.

Jlnist KakuX MPUPOIHBIX KOMIUIEKCOB XapaKTepHa HauOOIbIIas TUIOIAAb BBISIBICHUS dJIeMEHTap-

HBIX JaHAIa(TOB?

1.
2.
3.

3.
cucremy?

Creneit.
[TycThIHb.
Jlecos.

Kakue reoxuMuyeckue Mokas3aTeld XapaKTepH3yeT KAaCKaIHYIO JIAHAA(PTHOTCOXUMUYECKYIO

1 Knapky KOHLEHTpalUU U KIapKHU PacCEsiHUSL.
2 KoaddummenTsr paguanpHOi nuddepeHuaim.
3 KoaddunmenTs natepaibHOM qudQepeHnaim.

4 Kak Ha3pIBacTCS 3aKOH conepncamnﬁ ITOJIOKCHHUE O BC606H.ICM paccesaHnun
XHMHYCSCKHUX PJIEMEHTOB?

1.

2

W —

(o)

KOpOii?

LW~ 9 WN =

8.

Knapxka-Bepnazckoro.

. TompammMunara.
3.

[Tepenbmana-I 1a30BCKOM.

. Kakne xummudeckue 3J1eMeHThI HIMEIOT HauOoJIbIllee PaclpoCcTpaHEHUE B 3eMHON Kope?
. C 4ETHBIM YUCJIOM NPOTOHOB U HEUTPOHOB.

. C HEYETHBIM YUCIIOM IPOTOHOB U HEUTPOHOB.

. C 6ONBIIMM U YETHBIM YHUCIIOM MPOTOHOB U HEHTPOHOB.

. C HeOONBIIMM M YETHBIM YHCIIOM IPOTOHOB U HEUTPOHOB.

. Kakune KoMITOHEHTEI naH;[ma(bTa HMEIOT HanOOoJIbIIIee CXO0ACTBO XMMHUYCCKOI'0 CoCTaBa C 3€MHOM

. Ilousa.

. PacturenpHOCT®.

. ATmocdepa.

. Bonpl.

. Kakoit Bun murpanuu siisiercsi Hanbosee CIoKHbIM?
. buorennas.

. TexHorennasi.

. OU3HKO-XUMUYECKasl.

. Mexanuueckasi.

OT 4ero 3aBUCUT MUTpAIUs BellecTBa?

1 OT cTpoeHus aToMOB.

2 Ot naHamaTHO-TEOXUMHIECKUX YCIIOBUH.

3 OT BETMYMHBI KJIapKa.

4 Ot cTpOoeHHUs aTOMOB U JIAHIITAPTHO-TEOXUMUIECKUX YCIIOBUH.

9.
1.
2.
3.

KJIApKH.

4.

KJIApKH.

Kakne xumMudeckue 3JeMeHThI MOTYT OBITh THIIOMOP(GHBIME?

AKTHUBHO MUTPHUPYIOIIHNE B TaHHBIX JIaHIIIadTax.

AKTHBHO HaKarlTMBAIOIIUECS B JAHHBIX JaHAMAPTaX.

AKTHUBHO MUTPUPYIOIINE W HAKATUTMBAIOIIUECS B JIAHHBIX JIaHAMAPTaX ¥ UMEIONrEe OOJBIITNE

AKXTHBHO MUT'PUPYIOIINEC U HAKAIIJIMBAOINHUECA B JaHHBIX naHnma(bTax 1 UMCIOIME MaJICHBKHUE

10 Kakue BUIBI TCOXHMHUYECKUX 0aphepOB MMEIOT HAauOOJIbIlee 3HaUCHHE sl (HopMUpOBaHUE 30-
JIOTBIX POCCHITICH?
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1. Mexann4deckue.

2. OU3HUKO-XUMHYECCKHE.
3. buoreoxuMu4uecKkue.
4. TexHOTCHHEIE.

11. Kakue reoxumMmudeckre aHOMaJuu OOBIYHO UMEIOT HAaMOOJIBIIYIO TIJIOIIA/b PACTIPOCTPAHECHUS?
1. [TepBuuHBIE OPEOJT MECTOPOKICHHUS.

2. PymHoe Teno.

3. Bropu4Hblii Opeos paccesiHusl.

4. IM€rOT OIMHAKOBBIE pa3MEpHI.

12. Kakue cTaTUCTHYECKHE TMOKA3aTeau COBIAMAIOT MPU HOPMAIBHOM pPACHPEICTICHUN XHUMUYE-
CKHX 3JIEMEHTOB B IIOACUCTEMAX JIaHI[H_Iaq)TOB?

1. Cpennee apudmMeTndecKoe, MoJa U MeIMaHa.

2. Moga u Menuaga.

3. Cpennee apudpMeTHIECKOE U MEIMAHA.

4. Cpennee apupMeTHUECKOE H MOJIA.

13. M3 KaKuX XMMHYECKHUX DJIEMEHTOB COCTOUT KHBOE BEIIECTBO?
1. BogHBIX MUTPAHTOB.

2. Bo3ayuiHeIX MUTPAHTOB.

3. MajonoaBuKHBIX DJIEMEHTOB.

4. IHepTHBIX 3J1€MEHTOB.

14. Kak Ha3bIBaeTCsi r€OXMMHMUYECKHMH IOKa3aTelb XapaKTEPU3YIOIIUN OTHOLIEHHE COJAEpKaHUS
pJIEMEHTa B 30JI€ PaCTEHUI K €ro CoIep:KaHUI0 B TOPHOM MOpOJE M MOYBE HAa KOTOPOW ATO pacTeHHE
npouspacraer?

1. buodwmibHOCTHIO.

2. BUOTUYHOCTBIO.

3. Koaddunmerrom 6HOIOTHIECKOTO MOTTIOMICHHUS.

4. KoapdurmeHToMm OMOTeoOXuMHUIECKON aKTHBHOCTH.

15.I'ne cocpenoToueHa OCHOBHAsI Macca *UBOT'O BeliecTna?
1. B necax.

2. B caBaHHax u CTeIsiX.

3. B okeanax.

4. Tynnpe.

16. JIng xakux nanAmadToB XapakTepHO OJM3KOE COOTHOIIEHHE OMOMAcChl M €KETr0JHOM MpOIyK-
nuu?

1. JIecHbIX.

2. bonoTHbIX.

3. TyHzpBL.
4. Crenen.

17. Kakas rpymma ganamagToB o0rasaeT HanOoJbIIeH caMOOpraHU3alMe U YCTOMYNBOCTHIO?
1. JlecHsre.

2. CrenHsle.

3. [lycThiHb.

4. TyHapsl.
18. B uem 3akirouaeTcs BeAyIasi pojib AKHUBOTO BEIIECTBA?

1. B obpazoBaHu# Mopo ¢ OpranoMopHOM CTPYKTYPOH U TEKCTYPOH.
2. B dopmupoBannn (U3HKO-XUMHUYECKUX YCIOBHA MHUTPAIUU SJIEMEHTOB B JTAHHON OMOKOCHOM
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CUCTEME.
3. B cymMapHOM 3ddeKTe 1eaTeabHOCTH BEIIeCTBa 3a Ie0JI0rHUYeCKyI0 HCTOPHIO.
4. B KOHIIECHTPUPOBAHUN XUMHUYECKUX JIEMEHTOB.

19. Kako#i xumMu4yeckuil coctaB nmpeoOIagacT B PEUHbIX, TOYBEHHBIX U TPYHTOBBIX BOJAX T'YMUJ-
HBIX JaHAIa(TOB?

1. XnopuaHo-HaTpUEBBIN.

2. l'mnpoxapOOHATHO-KATBITUEBBIM.

3. Cynb(haTHO-MarHUEeBBIH.

4. 'mnpokxapObOHAaTHO-HATPUEBHIN.

20. Kakuie reoOXuMHUYECKUE YCTOBUS XapaKTEPHBI JIJIs TJIEEBBIX BOJ?
1. bonb1oe conepkaHne KUCIOpoa.

2. [IpucytcTBUE CEPOBOIOPOIA.

3. bonplioe conepkaHue KUCIOPOAA U CEPOBOIOPOA.

4. OtcyTcTBHE CEPOBOAOPOAA U HU3KOE CO/IEp KaHNE KUCIOPO/Ia.

21. Kakue rpynmnbl XMMUYECKUE AJIEMEHTHI JIETKO MUTPUPYIOT B CHIIbHOKHUCIIBIX BOAAaX?
1. CBuHel, Meb, aTIOMUHHI.

2. Bananwmii, MoauO/ieH, aJTIOMUHAM.

3. CBuHel, KpEMHUM, BaHATUH.

4. Menp, moubzeH, cepedpo.

22. B ueM 3akirovaeTcs CYIeCTBEHHOE OTINYHe HOoOoC(hephl oT 6rnochepni?
1. B u3smMeHeHu# PU3NKO-XMMUYECKUX YCIOBUH.

2. B orpoMHOM yCKOpEHUH T€OXMMHYECKHUX MPOLIECCOB.

3. B yBenn4yeHUH 3arpsi3HEHUU OKPYKAIOLIEH cpeabl.

4. B ucnosib30BaHUKM aTOMHOM SHEPTHUH.

23. YUto siBAsieTCS TI1aBHBIM UCTOYHUKOM 3arpsi3HEHUS OKPYXKaoMIeH cpeapl?
1. ITpOMBIILLIIIEHHBIE CTOKH.

2. BeIOpoCHI IpeAnpUsITHIA.

3. TBepapie OTXO/BI.

4. Bynkanuueckas JeSITeIbHOCTb.

24. Kakue BUIBI 3arps3HSIONINX BEIIECTB SBIISIOTCS HAan00JIee TOKCHYHBIMU?
1. Croxku.

. BeiGpocsr.

. KoMMyHa1bHO-OBITOBEIE OTXOIBI.

. [IpombIIIIICHHBIE OTXOIBI.

AW N

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

. IIpeameT 1 OCHOBHBIE HANpaBJICHUS U3YUYEHUS] TCOXUMUU U TeOPHU3UKU Onochepsl.
. OcHOBHBIE 3Talbl Pa3BUTHUSI FTECOXUMHUU U T€OPU3UKH OMOChEpBHI.
. leoxummueckue 1 reopu3nuecKue MeTO/Ibl B SKOJIOTHUECKUX UCCIIEIOBAHMSIX.
. EctecTBeHHbBIE M HCKYCCTBEHHbIE T€0(U3UYECKUE OIS
. buonoruueckue u sxonornyeckue 3¢hHexTsl reoPU3NUECKUX MoJei.
. 3aKOHOMEPHOCTH PacIpOCTPAHEHUSI XUMUYECKUX 3JIEMEHTOB B JIUTOC(EpE.
. 'eoxuMuueckue nocieaCTBUS U3MEHEHUH KIIMMaTa 3EMIIH.
. @UTOreHHOE MOCTYIJIEHUE COoJIel B aTMOochepy.
. I'maporeoxumus NOA3EMHBIX U TPYHTOBBIX BOI.

10. ['moGanbpHBIE ¥ peTHOHANTBHBIC AHTPOIIOTEHHBIE TEOXUMUYECKUE N3MEHEHHUS TI0YB U MIOYBEHHO -
r'0 IOKpOBa.

11. Teoxumuueckue acieKThl yueHus o ouocdepe.

12. buocdepa kak nanamadTHas chepa. ['panuiisl nanamadTos.

O 01N DN B W~
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13. Buasl MUrpaniiu XuMHUYECKUX JIEMEHTOB B JIaHAIIa(Tax.

14. ®a3p1 taHamad THO-TEOXUMHUUECKUX TPOIIECCOB.

15. buorennast MUrpanyst XMMHUYECKUX IEMEHTOB.

16. OCHOBHBIE COCTABIISIFONTNE OMOTEOXUMUYECKOTO KPYTOBOPOTA BEIIECTB.

17. IHTEeHCUBHOCTh MHUTPaLlUU U OajgaHc OMO(UIBHBIX 3JIEMEHTOB B IPUPOAHBIX U CEJIbCKOXO35IH -
CTBEHHBIX JIaHAIIA(TAX.

18. ’KuBoe BeriecTBO 1 17100a1bHBIH OHOIOTUYECKUI KPYTOBOPOT XUMHUUECKUX 3JIEMEHTOB.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
. [IpuponHbie U TEXHOT€HHBIE T€OXUMUYECKHE aHOMAINHU. [ eoxuMuyeckrue 6apbepsbl.
. PU3UKO-XUMHUYECKUE, MEXaHUUECKUE, OMOTC€OXUMHUECKHE U TEXHOTCHHbIE Oaphephl.
. CucremaTKa reOXMMHUYECKHX OapbepOB U BUIAbI aHOMAJIH.
. leoxummueckue KiaccCupUKaluu XUMUUECKHUX JIEMEHTOB.
. l'eoxumuueckas HEOTHOPOJHOCTH OMOC(EPHI U MPUPOAHBIX 30H.

DN AW N =

14.1.4. Bonipochl Ha coOeceoBaHue
. Ceiicmortorus.
. Pagnonyknus!.
. XUMHYECKOE CTPOCHUE 3eMJIH.
. I'paBuTOMETpUSI.
. 'eomarautHoe moe.

DN B W N =

14.1.5. Tembl KOJUIOKBHYMOB
. DNEeKTpOMarHuTHeIA HoH 3eMIIH.
. leoxummueckue Gapbepsbl.
. Murpanus TsDKelbIX 3JIEMEHTOB B MOYBE.
. XuUMHYeCKas 3pO3Hsl.
. Celicmopa3sBeika.

DN D W N —

14.1.6. Tembl 1o0KJIa10B
. CelicMopasBeka.
. l'eoxumuueckue Gapbephl.
. buorennas Murpanus 3JIEMCHTOB.
. l'eoxumMuyeckue MpOBUHIINU.
. AHTPOTIOTEHHOE AIEKTPOMArHUTHOE 3arps3HEHHE OMOC(EpEHI.
. Hedrezarpszuenus.

AN DN R W —

14.1.7. TeMbl KOHTPOJILHBIX Pa0dOT
. I[IpeameT 1 OCHOBHBIE HANpPaBIICHUS U3YUEHUS TCOXUMUH U TeOPHU3UKU Onochepsl.
. OCHOBHBIE ATaNbl PA3BUTHS TEOXUMHH U TeOPU3UKH OHOChEPHI.
. leoxumuueckue u reopu3nIecKre METOIbl B SKOIOTHUECKUX UCCIIEIOBAHMSIX.
. EctecTBeHHbIE 1 HCKYCCTBEHHBIE T€0(U3NUECKHE MOJIS.
. buonoruueckue u sxonornyeckue 3hHexTs reoPU3NUECKUX MONEH.
. 3aKOHOMEPHOCTHU PACTIPOCTPAHEHUSI XUMUYECKUX 3JIEMEHTOB B JIUTOC(EpE.
. 'eoxumMuueckue nocneacTBUs U3MEHEHUH KiiuMaTa 3eMJIu.
. duToreHHoe MOCTYIIEHHE COJIel B aTMocdepy.

0N DNk~ W~

14.1.8. Bonnpochl Ha caMONOATOTOBKY
1. IlpupoaHbIe 1 TEXHOTEHHBIE TEOXUMHUUECKAE aHOMAITIH.
2. l'eoxumuueckue Gapbephl.
3. ®U3HKO-XMMHUYECKHE, MEXaHMYECKUE, OMOT€OXMMHUYECKUE U TEXHOTEHHBIE Oaphephl.
4. CucremMaTnka reOXMMHYECKUX 0apbepoB U BUIbI aHOMAITHH.
5. 'eoxuMuyeckue KiacCu(hUKAIUN XUMHYECKUX IIEMEHTOB.
6. ['eoxumuyeckass HEOJHOPOAHOCTH OHOC(EpPBl U MPUPOTHBIX 30H.
7. 3arpsi3HEHHE BO3yXa.
8. IlapHUKOBBIE Ta3bI.
9. Nerpananys 030HOBOTO CJIOSI.
10. KucioTasle ocagky.
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11. AtMocdepHBIii a3p030JTb.
12. 3arpsizHeHue ruapocdepsl.

14.1.9. Bonipochl 11 NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPAM
DuU3NKO-XMMHYECKHE CBOMCTBA BEIIECTBA
DNEeKTPOMArHUTHBIE TIOJISI COTOBBIX Tele(hOHOB
KoHTponb 3arps3HeHus aTMOC(HEPHOTO BO3IyXa.
KonTpons 3arpsi3HeHus BOAHBIX OOBEKTOB.
Murpanus 3arps3HEHUN B I10YBE.
buoreoxumuueckue nporeccol HedTe3arps3HEHHH.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYECHHBIMH BO3MOXHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napymeHusMu
cryxa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaTIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4aIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIAM JIJIsl JIHI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHW BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOU (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbsSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE BONpPOCHL. [Iiist Takux oOyuaromuxcsi npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTCHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orieHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUUIUIMHE MPeTyCMaTPUBAET MpeAoCcTaBlIeHne nHpopmanuu B Gopmax, aJaarnTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS i BOCIIPUATHS HH(POPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsl:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIOB.
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