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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHHE NPEACTABICHUM O XUMHYECKHUX M (PU3UKO-XMMHYECKHX IpoIeccax,
MIPOTEKAIOUIUX C YYaCTUEM BPEIHBIX U OIACHBIX XMMUUYECKUX BEUIECTB, U BIUSHUU UX HA COCTOSHUE
OKpY’KaloIeH Cpebl U TEXHOC]EPHI.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHUEe TEOPETHUECKUX MpPEACTaBICHUN 00 OCHOBHBIX THUIaX XMMHUYECKUX CHUCTEM U
MIPOLIECCOB B OKpY’Kalolllel cpeie u TexHocgepe.

2. N3y4yeHue TEOPETUUECKUX OCHOB XMMHUYECKUX U (PU3MKO-XMMHUYECKHX METOJOB aHAIN3a U
(hopMupoBaHUEe HABBIKOB SKCIIEPUMEHTAILHBIX UCCIIEI0BAHUHN B LIEISX OLEHKH COCTOSIHUS OKpYKaroIIen
cpenbl U TeXHOC(hEepHI.

3. ®opMuUpOBaHUE TEOPETHUYECKHX MPEACTABICHUNA O (PHU3UKO-XHUMHYECKHUX IMpolieccax,
MIPOTEKAIOIINX B OKPY’Kalollel cpefie U TeXxHochepe Mo BO3IEHCTBUEM €CTECTBEHHBIX U aHTPOIIOI'€HHBIX
(hakTOpOB.

4. ®opmupoBaHUs MPAKTUUECKUX HABBIKOB OLICHKU BIUSHMS OMACHBIX U BPEIHBIX XMMUYECKHX
BEIIECTB Ha COCTOSIHUE OKPYKAIOIIeH cpesibl U TeXHOC(hEPHI.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctuminH: Moayns HampaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiunael: 51.0.03.05.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyabTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInn 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
YVYHUTHIBATH
COBPEMCHHBIC
TEHICHIINH Pa3BUTHUS
TEXHUKH M TEXHOJIOT'HI B
o0nacTtu TexHochepHou
0e301IacHOCTH,
M3MEPUTEIBHOU U
BBIYHCIIUTCIIHHOM
TEXHUKH,
WH(POPMAITMOHHBIX
TEXHOJIOTH IpH
PEIICHUN THITIOBBIX
3a/1a4 B 00J1aCTH
pohecCHOHATLHOM
JIeATEILHOCTH,
CBSI3aHHOM C 3aIIUTON
OKPYKaIOIIEH Cpebl U
obecreueHrueM
0€30ITacCHOCTH YeJIOBEKa

OIIK-1.1. 3naer
COBPEMEHHBIC TEHICHINH
Pa3BUTHS TEXHUKH H
TEXHOJIOTHH B 001acTh
TexHOC(EepHOI 0€301aCHOCTH,
U3MEPUTEIILHON U
BBIYUCIIUTEIIFHON TEXHHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTU PU PELLICHUN
TUMOBBIX 33724 B CBOEH
pohecCHOHATLHOM
JeSITEIIbHOCTH

Hepe‘lHCHﬁeT OCHOBHBIC THUIIBI XUMHUYCCKUX
CHCTEM U MPOIIECCOB B OKPYXKAIOLICH cpelie U
TexHoc(hepe; OMUChIBACT (PU3UKO-XUMHUICCKHEC
MPOIIECCHI, CBA3aHHBIC C TPEBPAIICHUEM
XUMHUYECKHX BEIIECTB B OKPYKAKOLIEH Cpeie
U TeXHOC(Eepe Mo BO3ACHCTBHEM
€CTECTBEHHBIX U aHTPOTIOT€HHBIX (PaKTOPOB

OIIK-1.2. Ymeer BbISIBIATH
COBpPEMEHHbIE TeHICHIINU
Pa3BUTHS TEXHUKH U
TEXHOJIOTHI B 00J1aCTH
TexHOC(EPHOI 0€30MaCHOCTH,
W3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH,
nH()OpPMAITMOHHBIX
TEXHOJIOTHI TIPU pEIICHUU
TUMOBBIX 33/1a4 B 00J1acTH
npodecCuoHaIbHON
JIeTEILHOCTH, CBSI3aHHOM C
3alIUTON OKPYKArOIEe cpeibl
1 OXpaHOU Tpyja

OmnpepensieT omacHbIe MPOU3BOICTBCHHBIC
(bakTopHl, CBSI3aHHBIE C IPUMEHEHHUEM HITH
MOJTyYCHHEM XUMHUYECKUX BEIIECTB U
MaTEepHAJIOB U CTETIEHb MX BO3JICHCTBUS Ha
OKPY’KaIOIIYIO CPey U YEIIOBEKa; BBISBIISICT
HKOJIOTUYECKHUE TIPOOIIEMbI HA OCHOBE
TEOPETHYECKHUX 3HAHHUIA O TUITHYHBIX
BEIIECTBAX-3arPSA3HUTEISAX U UX
MpeBpaIeHIsIX B OKPYKArOIIeH cpeie U
TexHochepe

OIIK-1.3. Nmeer
NPAaKTHYECKHN ONBIT PEIICHUS
THUIIOBBIX 33/1a4 B cepe
TexHOCc(epHOi Oe30nacHOCTH
C YYETOM COBPEMEHHBIX
TCHJCHLUI Pa3BUTHUS TEXHUKH
Y TEXHOJIOTHH B 001acTH
U3MEPUTEIBHON U
BBIYHCITUTEIILHON TEXHUKH,
UH()OPMAIIMOHHBIX
TEXHOJIOTUI

[TpumeHsieT TeopeTUdecKre 3HaHUS O
METO/axX aHaJIM3a BEUIECTB U HaBbIKU
HKCIEPUMEHTATbHBIX UCCIEIOBAaHUN IS
OLIEHKU COCTOSIHUS OKpY Karolle cpesibl U
TexHOCheps!

IpodeccuonanbHbIe KOMIIETEHIIUH

ITK-1. Criocoben
MPOBE/ICHUIO HAYYHO-
UCCIICIOBATEIILCKUX U
OIIBITHO-
KOHCTPYKTOPCKHUX
pa3paboToK Mo
OTIENILHBIM pa3JiesiaM
TEMBI

[TIK-1.1. 3HaeT npUHIMIIBI
MIPOBEICHUS HAyYHO-
HCCIIE0BATEIIbLCKUX padoT

3HaeT METO/Ibl KOHTPOJIS U OLIEHKU COCTOSTHUS
OKpYXKarouiei cpeabl

[TIK-1.2. YMmeer npUMEHATH
IIPUHLIUIIBI IPOBEACHHUS
HAy4YHO- UCCJIEIOBATEIbCKUX
pabort

yMeeT IJIaHUPOBATH MPOBEJCHUE HAYYHO-
UCCIIEIOBATENIbCKUX Pa0OT B LEISIX OIICHKU
COCTOSIHUSI OKPYKAIOILEH Cpebl.

ITK-1.3. BnageeT 6a30BbIMH
HABBIKAMU TIPOBEICHUS
HAYYHO- UCCIICIOBATEIECKUX
pabot

BnaﬂeeT HaBbIKaMHU SKCIICPUMCHTAJIbHBIX
WCCTIEOBAHMM JIs1 OIIEHKU COCTOSTHUS
OKPYXaIoIIEH Cpebl

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHUEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta6muma 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUAAM YUYSOHOU eI TeIbHOCTH

o Beero |Cemectpsl
Buibl yueOHOM 1esSTeTbHOCTH

4acoB |3 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 60 60
JIeKIIMOHHbBIE 3aHATUS 26 26
IIpaxTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 48 48
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka k 3auery 10 10
Hanucanne koHCIIEKTa caMONOATOTOBKHU 5 5
[ToaroroBka K TECTUPOBAHUIO 5 5
BrinmonHeHre HHAUBUAYaIbHOTO 3a/IaHuUS 4 4
[TonroroBka K BBICTYIIJIEHUIO (JIOKIAY) 8 8
[ToaroroBka MyJIbTUMEIMUHON MPE3ECHTALIUN 8 8
[ToaroroBka k mabopaTopHoii paboTe, HaMKCaHUE OTYETa 4 4
Hanucanue otdera no naboparopHoii padbote 4 4
Oo0wmast Tpya10eMKOCTH (B Yacax) 108 108
Oo0mas TpynoemMkocTsb (B 3.e.) 3 3

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeNIbHOCTH IMPUBEICHA B

tabmnuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH
Jlek. Cawm. |Bcero uacos
[Ipak. | JIa6. dopMupyemsbie
Hazpanwust pazaenoB (Tem) AUCIMILIUHBI | 3aH., pao., (6e3
3aH., 4 | pal. KOMIIETEHIIUHT
q q 9K3aMEHa)
3 cemecTp
1 Tunbl XUMHYECKHUX CUCTEM U 10 14 4 18 46 OIIK-1, TIIK-1
MIPOLIECCOB B OKPY>KaloLIel cpesie u
TexHochepe
2 Xumuueckue 1 (Pu3UKO-XUMHUECKUe 6 2 12 19 39 OIIK-1, IIK-1
METO/Ibl aHAJIN32a BEILIECTB U
MaTepHUaoB
3 OUBUKO-XUMHUYECKUE TTPEBPAIICHHS 10 2 - 11 23 OIIK-1, TTK-1
BEILIECTB-3aTrPsI3HUTENEH B ruspocdepe,
atMmocdepe u negochepe
Hroro 3a cemectp| 26 18 16 48 108
Urtoro| 26 18 16 48 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanre pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprxanue pa3ienoB (TeM) TUCIUTUIAHEI (B T.4. TIO JICKIUSIM)
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HasBanus paznenos (Tem)
JUCIUTLTAHBI

Copeprkanue pazaenoB (TeM) JUCHUILIHHGI (B T.4. 110 JIEKLIUSIM)

TpynoeMkocTh
(JIeKLIMOHHBIE
3aHATHUSA), 4

dopmupyemsble
KOMIIETEHLIUH

3 cemecTp

1 THIBI XUMHYECKUX
CHCTEM H TPOIIECCOB B
OKpy>Karoleil cpene u
TexHocepe

OO01ue cBeleHUs O THIaX XUMHUYECKUX CUCTEM U TPOLIECCOB,
MIPOTEKAIOIIKX B TEXHOC]EPE U OKpysKaroleil cpee. DIeKTPOIUTEI,
ANIEKTPOTUTHYECKAs TUCCONMaIys. Peakiui HOHHOTO OOMeHa 1
XapakTepHble U1 HUX MPU3HAKKU. [ Maponn3 B BOAHBIX Cpeax.
OCHOBHBIE TUIIBI FHIpoau3a cojei. CTaguu ruapoausa u
BO3MO>KHBIE TPOAYKTHI. IoHHOE npou3BeneHre Boabl. BogopoaHblil
nokasatens. Peakmus cpenst pactBopa. OKUCTUTENHHO-
BoccTaHOBUTENbHBIE peakuuu. Tunsl OBP. KommnexcHbie
coequHenus. Peakiuu komniekcoodpasoBanus. PactBopumocts
Bemects. [IpousBenenue pactBopuMocTu. J(ucrepcHble CUCTEMBI.
Cycnensuu. [Topouku. ITactel. Omynscun. Konnonaasie pacTBOpBHI.
BeicokoMonekynspHble coeauHenus. I'enu, crynnu. SIBnenue
copOrun. AncopOrus u abcop6oums. M3otepma ancopOrum.

10

OIIK-1, TIK-1

Htoro

2 Xumudeckue u (PU3NKO-
XUMHUYECKHUE METO/IbI
aHaJM3a BEIIECTB U
MaTepuaioB

[Ipenmer ananutnyeckoit xumuu. KauecTBeHHbIH 1
KOJIMYEeCTBEHHBIN aHanu3. Kiaccudukanms MeTonoB aHamsa:
XUMHYECKHUE, pusnueckue, PU3nKo-XxMMUIECKIE METO/IbI.
XapaKkTepuCTUKN METOJI0B aHAJIN3a: TIpeieN 00OHaAPYKEHUS,
JIMaNa30H OMpeIeNIIeMBbIX COAEPKAHIH, OCHOBA, TIPAMECE.
AnHanmuTuveckuil curnan. IHTeHCHBHOCTD M pa3penaronas
CHOCOOHOCTDH aHATUTHUYECKOTO curHana. CeleKTHBHOCTD,
cnenru(pUIHOCTD U 9KCIIPECCHOCTh METOJIOB aHann3a. HanpasieHus
Pa3BUTHS aHATUTHYECKON XUMUU. [IpeMeT aHATUTHIECKOH XUMUH.
KadecTBeHHBIN 1 KOMUYECTBEHHbIH aHamu3. Kinaccuduxanus
METOJIOB aHAJIM3a: XUMHUYECKHUE, pusnueckue, PU3HMKO-XUMHUYECKHE
METO/Bl. XapaKTepUCTUKH METOIOB aHAIIN3a: Mpeel 0OHapYKEeHN,
JIMaTa30H OMpPEIeNIAeMBIX COAEPKAHUH, OCHOBA, TIPHMECE.
Ananmutuveckuii curnan. IHTeHCHBHOCTD M pa3peraronas
CHOCOOHOCTDH aHATUTHUYECKOTO curHana. CeleKTHBHOCTD,
cnenru(pUIHOCTD U SKCIIPECCHOCTh METOJI0B aHann3a. HanpasieHus
Pa3BUTHS AaHATATHYECKON XUMUHU. DH3HKO-XUMAIECKUE METOIbI
aHanmM3a U ux npeumyniectBa. Kimaccudukarus Gu3anKo-XuMHUUECKIX
MeTo0B aHanu3a. [IpsaMeie u kocBeHHble DXMA. DTanoHHbIE U
oe3aranionnsie DXMA. OcHOBHBIE METOBI KOJIMYECTBEHHOTO
OIIpECIICHNS: METO] TPaJyHnPOBOYHON (hYHKINH (CTAaHTAPTHOM
CepUH), METOJ| CTAHJAPTOB, METOJI CTAHAAPTHBIX 00aBOK. DHU3HUKO-
XMMHUYECKHE METO/Ibl aHAIM3a U UX MpeumyecTBa. CIEeKTphI U UX
xapaktepucTHkd. CIeKTpajJbHbIe METOIbI aHAIN3a: IMUCCHOHHBIE,
pedpaxiroHHbie, a0COpPOIIMOHHBIE, METOABI paccestHus. OnTHYecKue
MeToJIbI aHaIH3a. Bo30yXIeHHOE COCTOSIHIE aTOMOB.
CrniextpanbHble TUHAU. CIIEKTPhl UCITYCKAHUS U TOTJIOIIEHHS.
ATOMHO-3MHCCHOHHAs CIIEKTPOCKOMHs. MoHOXpOoMaTHU3aIus
n3aydeHus. Meroasl peructpanuu cnekTpoB. KonudecTBeHHBIN 1
KadyecTBeHHHIH aHaimn3 B ADC. AToMHO-abcopOIroHHas
cnekTpockonusi. OnTudeckas miIoTHOCTh. KonndyecTBeHHBIN aHanu3
B AAC. MeToibl MOJIEKYJISIPHO-a0COPOIIMOHHOTO aHATTU3A.
Konopumerpus. Koaddrmuent npormyckanus. 3akoH byrepa-
Jlam6epTa-bepa. MossipHblit koadduipieHT moriomenus. MeTo bl
KOJIMYECTBEHHOr0 aHau3a B (orokonopumerpu. Knaccudukarms
9JIEKTPOJIOB: IEPBOTO POJIa, BTOPOTO POAA, PEIOKC-IIIEKTPOIHI,
MeMOpaHHbIe (HOHCEIEKTUBHBIE) dIIEKTPOAbl. IHINKaTOpHBIE
AJIEKTPOJIBI, JICKTPOIbI CPABHEHHUSI, BCIIOMOTATEIBHBIC 3JICKTPOJIBI.
DJEeKTPOAHbIE IPOLIECCHI B PACTBOPAX. DIEKTPUUECKOE
COIMPOTHBIICHUE pacTBOpa. Y IeNbHast U SKBUBAIECHTHAS
JJIEKTPOTIPOBOTHOCTD. [IpsiMast 1 KOCBEHHAsI KOHITYKTOMETPHSI.
KongykromeTprudeckoe TuTpoBanue. OnpeneseHne BOIOPOIHOTO
MOKa3aTelis ¢ TOMOLIBIO TOTeHIMOMETpUH. [loTeHIImoMeTpIYecKoe
TUTPOBaHUE.

OIIK-1, [IK-1

Hroro
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3 Ou3MKO-XUMHUUECKHE
MPEeBpaIICHUS BEIICCTB-
3arpsi3HUTENEH B
ruapocdepe, armochepe u
negocdepe

Cocras u cBoiicTBa atmMochepsl. I1yTu 3arps3HeHns aTMOC(epsL,
OCHOBHBIE 3arPSI3HUTEIIN U BIMSHHE Ha KIMMaTHYECKUE U3MEHEHUS.
XapakTepucTuKa Mblieit u aspo3odeii. [Iporeccsl ux oopazoBaHus U
IIyTH BBIBOJA

n3 arMocepsl. OCHOBHBIE THITBI (PH3UKO-XUMUYECKHX HMPOIECCOB B
aTMocdepe. CBOOOTHEIE paiKaibl M HX 00pa3oBaHHe B aTMoc(epe.
Lennsle peakuun. IIpodnema o3onoBOrO ciosi. O6pazoBaHue 030HA
B atMoc(epe U ero cBoiicTBa. MexaHM3Mbl pa3pylICHUS 030HA B
atMocepe. Lluk xmopa u 6poma. [Ipobnema 3amenuTeneit
(bpeonos. [TapHUKOBBIH 3(h(HEKT U ero BIUSIHUE HA KIFMAT.
XapakTepucTUKa NaPHUKOBBIX ra30B.

DU3NKO-XUMUYECKHE MTPOLIECCHI, JIEXKAIINE B OCHOBE BBIBOIA METaHA
n3 atMocepbl. MexaHu3M o0pa30BaHHs KUCIOTHBIX JOKICH.
3arps3HeHHs, IPENIISCTBYIOMIE 00Pa30BaHUIO KUCTIOTHBIX JOXKICH.
BiusiHue KMCIOTHBIX 10’KIEH Ha OKPYIKaIOLIYIO Cpey U

00BEKTHI TEXHOC]EPHI.

DopMupoBaHUe cocTaBa MIPUPOAHBIX BoA. CBOMCTBA CIIOEB BOJHBIX
Macc ¥ UX poiib B (PM3NKO-XUMUYECKHX MpoIieccax B THApochepe.
Kiraccnguxanus 3arps3HeHn# BoJ 0 (pa30BO-IHCIIEPCHOMY
coctosiHi. CriocoOb! yIaeHus 3arpsi3HEHU.

IMporeccs! camoounIeHns BOJ0eMOB. byhepHas eMKOCTh BOTHBIX
CHUCTEM Ha NIPUMEPE METAJIOB-TOKCUKAHTOB. POJIb I'yMUHOBBIX
KHCIIOT. 3arpsI3HEHUE BOJIHBIX CUCTEM TSDKEIBIMU METaJlIIaMU.
Xummnueckoe paBHOBECUE B BOJHBIX cucTeMax. PacTBopuMocTh
COeIMHEHH TSDKENBIX MeTamuioB. [IponsBeieHrne pacTBOPHMOCTH.
KominekcHble coeIMHEHUS TSOKEbIX MeTallnoB. DaKkTopsl,
OIPENEIIAIOIINE MUTPALIUIO TAXKEIBIX METAIJIOB B BOAHBIX CUCTEMAX.
DopMBI CYIIECTBOBAHUS U OBEJEHHE HEKOTOPBIX TSKEINBIX
METaJIOB B IPUPOTHBIX BOJaxX. ['a3bl, paCTBOPEHHBIE B BOJHBIX
cucreMax. MexaHu3M aOcopOIiHy ra30B Ha IpUMeEpe YTIIEKHUCIIOTO
rasa, kuciopona. [lytu moctymienus a3ota u ¢pocdopa B BOTHBIC
cucTteMbl. MexaHu3Mbl UX NMPEBPAICHUH U BIUSHUE HA CBOMCTBA
BOJHBIX 00BEKTOB. 3arpsI3HEHNE BOJHBIX CHCTEM OPraHHYECKUMU
BemecTBaMu (He(Th, [IAB), BIHsHIE OpraHUIecKIX BEIIECTB HA
CBOWCTBA BOJIHBIX CHCTEM.

OcHOBHBIE (HU3UKO-XUMHYECKHE IPOIIECCHI, TPOTEKAIOIIHE B
noyBax. [ToBefeHHe TSHKENBIX METAIOB M IECTUIUIOB B TIOYBAX.
XapaKTepUCTHKH MOYB: TPAaHyJIOMETPUIECKHIT COCTaB, 00BEM IO,
TUIPOCKOIMYHOCTh, pH, HoHOOOMEHHas eMKOCTh. COpOLIMOHHbBIE
LEHTPBI YaCTHI MTOYBBI. AJICOPOLIUS TSKEIBIX METANIIOB.
OcaxeHne  pacTBOpPEHNE, IPOTEKAOIINe B TouBax. Peakuun
TSDKEJBIX MeTaluioB. [IpeoOpa3oBaHue OKCHIOB METAIIIOB B
pacTBOpUMEIE (POPMBI THAPOKCHIOB, KapOOHATOB, THAPOKapOOHATOB
u JIp. AfcopOuus HOHOB METAIJIOB HA HOHOOOMEHHBIX LIEHTpax
mo4BeHHBIX yacTull. O6pa3oBaHUE MATOMOABIKHBIX KOMILIEKCHBIX
coeHEHHUH ((yIbBaTHL, TyMaThl) C OPTaHHIECKIMH BEIIECTBAMHU
MOYBEL. XesaToo0pasyromue KOMIUIEKCH TouB. OOpa3oBaHme
BHYTPHKOMIUIEKCHBIX XeJ1aTOB MeTanaoB. OKHCIUTENbHO-
BOCCTaHOBHTEIbHBIE NIPOIIECCHI B MOYBaX. [ToKUCIEHHE TOYB.
INopmenaunBanue N0YB. BiausHIe HOHU3UPYIOMIETO H3TYICHUS Ha
OKPY>KalOILyI0 Cpeay.

10

OIIK-1, ITK-1

Hroro

10

Uroro 3a cemectp

26

Hroro

26

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaumeHnoBaHue npakTH4ecKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6mmma 5.3. — HaumeHoBaHue MpaKTUUECKUX 3aHATUH (CEMHUHAPOB)

Hazpanus pa3nenos (tem) HanmenoBanue npaktudyeckux | TpyaoemMKOCTb,
JUCIUTIAHBI

3aHATUN (CEMHHAPOB) q

dopmMmupyemeie
KOMITETCHIINH

3 cemecTp
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1 Tunel XuUMHYECKUX CUCTEM |Peakmuu MOHHOTO oOMeHa 2 OIIK-1, IIK-1
H IIPOLIECCOB B OKPYXKAIOWEH | [uposns 2 OIIK-1, ITK-1
cpezie u TexHochepe Bonopoausiii mokasarens pH 2 OIIK-1, TIK-1
N3menenne pH cpenbl npu 2 OIIK-1, ITK-1
M30BITKE BEIIECTB-3arpsSI3HUTENCH
TuIbl TUCTIEPCHBIX CUCTEM, 2 OIIK-1, ITK-1
MPUMEHSIEMBIX B
MIPOM3BOJICTBEHHBIX MpOIIEccax
Oprannueckue COeIMHEHUS U UX 2 OIIK-1, ITK-1
MIPUMEHEHHE Ha TIPOU3BOJICTBE
Tsxenple MeTaILIIbI 2 OIIK-1, ITK-1
Hroro 14
2 Xumunueckue 1 (hu3nKo- Xumuueckue 1 (pu3nKo- 2 OIIK-1, IIK-1
XUMHUYECKHE METO/IbI aHANTN3a | XUMUYECKUE METO bl aHAIIN3A,
BEIIECTB U MaTEPHUAJIOB MIPUMEHSIEMbIE B IIENIIX OLIEHKH
COCTOSTHUS OKPY KAOIIEH CpeIbl U
TexHochepbl
Hroro 2
3 OU3UKO-XUMHUYECKHE Bpennsie n onacHble XUMHUYECKHUE 2 OIIK-1, TTK-1
MIPEeBpALICHUS BEIIECTB- BEIECTBA HA 00BEKTax
3arpsi3HUTENEH B ruapocdepe, | TexHocephl U MX BIUSHUE HA
atMocdepe u negochepe OKPY’KaOIIYIO Cpey
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus paznenos (tem) HaumenoBanue nadoparopasix | Tpynoemkocts, | Dopmupyembie
JUCLMILTUHBI pabor q KOMIIETEHIINH
3 cemecTp
1 Tunbl xuMudecknx cucTeM |Peaknuy noHHOTO 0OMEHA 4 OIIK-1, IIK-1
Y TIPOLIECCOB B
OKpYyarollel cpene u HUroro 4
TexHochepe
2 Xumudeckue u pusuko-  |IIpurororneHue craHmapTHHIX 4 OIIK-1, ITK-1
XUMHUYECKHE METO/IbI pacTBOpOB
aHaIn3a BEIIECTB U Ornpenenenrie KOHIEHTPALIMU 4 OIIK-1, TIK-1
MaTCpHajIoB BEIIIECTB METO/I0M (poTOMETpUHU
Ornpenenenrie KOHIIEHTPALIMT 4 OIIK-1, ITK-1
BEILIECTB METOJJaMHU KHCIIOTHO-
OCHOBHOTO 1
MOTEHIIMOMETPUIECKOTO
TUTPOBAHUS
Hroro 12
Hroro 3a cemectp 16
Uroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora
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He npenycMoTpeHo y4eOHbIM M1aHOM
5.6. CamocTosiTesibHas padoTa

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tabnwuie 5.6.
Tabymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMBIC KOMIIETECHITUN

Bunbr
Ha3zpanus pazngenos . | Tpyroemkocts, | Dopmupyembie
(TeM) AMCIHITHHDI CaMOCTOSTEIIbHOM 4 KOMITETEHIIHH DopMBI KOHTPOJIS
paboThI
3 cemecTp
1 Tunsl XUMHUYECKUX [TogroroBka k 3aueTy 4 OIIK-1, ITK-1 3auér
CHUCTEM M IIPOLIECCOB B Hanucanue 2 OIIK-1, ITK-1 Koncmext
OKpYKarolIeil cpesie u KOHCIIEKTA CaMOMOJIIOTOBKU
TexHochepe CaMOIIOATOTOBKU
IToaroroBka x 2 OIIK-1, TIK-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenue 4 OIIK-1, ITK-1 NunuBuayanbHOE
WHUBUTyaJIbHOTO 3aJJaHue
3aJJaHUs
IToaroroBka x 2 OIIK-1, TIK-1 Brictynienue
BBICTYIUICHUIO (mokian) Ha
(moxmnany) 3aHATAU
IloaroroBka 2 OIIK-1, I1IK-1 | Mynbrumenuiinas
MYJIbTUMEIUNHON Mpe3eHTAlNA
MpEe3eHTAlNN
[TogroroBka k 1 OIIK-1, ITK-1 Jlaboparopnas
nabopaTopHOI pabota
pabote, HarMCaHKE
oTyeTa
Hanucanwne orduera 1 OIIK-1, ITK-1 OTueT 1o
110 J1aOOpaTOPHOU nabopaTopHOH
pabore pabote
Hroro 18
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2 XUMHYECKHUE U [ToaroroBka K 3adery 2 OIIK-1, TIK-1 3auér
(pH3nKO-XUMUIECKHE Harmucanue 1 OTIK-1, TTK-1 KoHcrekT
MCTO/JbI aHAJIM3a KOHCIIEKTAa CaMOITIOATOTOBKHU
BCIICCTB U MaTCpUuaioB CaMOIIOATOTOBKH
ITogroroska k 2 OIIK-1, IIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka x 4 OIIK-1, TIK-1 Brictymienune
BBICTYIUICHUIO (noknan) Ha
(moknany) 3aHATUU
IToaroroBka 4 OIIK-1, ITIK-1 | MynbrumenuiiHas
MYJIbTUMEAUINHON Mpe3eHTalNs
MIPE3CHTAINH
ITogroroska k 3 OIIK-1, IIK-1 JlaGopatopHas
1a0opaToOpHOit pabota
paboTe, HanucaHKe
oTYyeTa
Hammcanwne oruera 3 OIIK-1, IIK-1 OrTuer 1o
1o J1abopaTopHOil nabopaTopHOI
pabore pabore
Hroro 19
3 ®usuko-xumuueckue |lloaroroska k 3auery 4 OIIK-1, TIK-1 3auért
NpeBpallCHUs BCIIECCTB- | Hammcanue 2 OIIK-1, ITK-1 Koncmekr
3arps3HUTENCH B KOHCIIEKTA CaMOIOJITOTOBKU
ruzpocdepe, aTMochepe | camMonoaroTOBKH
u nesjocdepe [MoaroroBka K 1 OIIK-1, TTIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 2 OIIK-1, TIK-1 BricTymuienue
BBICTYTIJICHUIO (mokian) Ha
(moxmany) 3aHSATHU
IloaroroBka 2 OIIK-1, I1IK-1 | Mynberumenuitnas
MYJIbTUMEIUINHON MpE3CHTAINS
MPE3eHTALNN
Hroro 11
Hroro 3a cemectp 48
Hroro 48

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHHH AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunsl yueOHOM AedTenbHOCTH
dopmMmupyemsbie
Jlek. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJIS
KOMITETCHIINH
3aH. | 3aH. | pa0. | paO.
OIIK-1 + + + +  |BoicTynnenue (nokiian) Ha 3aHATUH, 3a4ET,

WunuBuayansHoe 3a1anue, KoHcnekr
camMonoaroToBkH, JJaboparopHas pabora,
MynbsTumMeauiinas npesentanus, OT4er no
nabopaTopHoii pabote, TectupoBanue
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ITK-1 + + + + |BeicTymienue (Aokiian) Ha 3aHATHH, 3a4€T,
NunuBunyansHOe 3aganue, Koncnexr
camonoaroToBk, JlaboparopHas padora,
MynpTumenuiinas npesentanus, OT4eT 1no
naboparopHoit padore, TectupoBanue

6. PeiliTuHroBasi cucreMa /Uil OLIEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1IeHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banpHBIE OLIEHKH

MaxkcumanbHbIN MakcuManbHBII MaxcHmaLHbIH
DopMBI KOHTPOJIS 6ain Ha 1-y1o KT ¢| ©Gamn 3a mepuon Oan 32 mepuon | Beero 3
Hayana cemectpa | mexay KT u 2KT Moy 2KT i Ha | cemectp
KOHEII ceMecTpa
3 cemecTp
Brictynenue (oknan) Ha 5 5 10 20
3aHITHH
3auét 0 0 0 0
NuauBuyansHOE 3aaHUE 10 10 0 20
KoHcnekT camonoaroroBku 0 5 5 10
JlaGopartopnast pabota 2 2 4 8
TectupoBanue 0 5 5 10
MynpTumeauitHas 5 5 10 20
Mpe3eHTAINS
Otuet no nabopaTopHOMH 3 3 6 12
pabote
Hroro Mmakcumym 3a nepuoj 25 35 40 100
Hapacratomum urorom 25 60 100 100
6.2. Ilepecuer 02/U10B B OLIEHKH 32 TEKYIIM KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 3a TEKYITUH KOHTPOJIb TPEJCTABJICH B TaOIUIE 6.2.
Ta6ymma 6.2 — Ilepecuer OasIOB B OIEHKH 3a TCKYIIHI KOHTPOJIb
baniel Ha aTy TEKyIIero KOHTPOIS Ouenka
> 90% ot MakcuMaIbHOI cymMMbl OamtoB Ha naty TK 5
Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OILICHKY MPEJCTaBIEH B TaOIuIe
6.3.
Tabmuma 6.3 — Ilepecder cymMMbI OAJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTMYHO) (3a4TEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4T€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Koposun H.B. O6mas xumus [Tekct] : yueOnuk aisa By3oB / H. B. KopoBun. - 8-¢ usz.,
crepeotun. - M. : Beicmras mkomna, 2007. - 559 c. : un. - ([lobenurenps KOHKypca YyUeOHUKOB). -
bubnuorp.: c. 546. - [Ipeam. ykas.: c. 547-557. (nanmuuue B 6ubnmoreke TYCVYP - 59 »k3.).

2. Jlepsioun, B. A. ®uzndeckast XuMusi TUCIIEPCHBIX CUCTEM : yueOHOe TmocoOue niisi By30B / B. A.
Hepabun, E. I1. ®apadonrosa ; nog Hayd. pea. E. A. Kynemosa. — M. : U3parensctBo FOpaiit, 2018. —
86 c. [DnekTpOHHBIH pecypc]: — Pexuwm agocTymna:
https://urait.ru/book/fizicheskaya-himiya-dispersnyh-sistem-416142.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. CanosnHuxoBa JI.LK. Dxonorust u oxpaHa okpy:KaroIei cpesbl Ipu XUMHUUYECKOM 3arpsi3HEHUH :
Yuebnoe nocobue nnst By3oB / JI. K. CagoBuukosa, JI. C. Opnos, U. H. Jlo3anosckas. - 3-e usn.,
nepepad. - M. : Beiciias mkomna, 2006. - 333[3] c. : Tabmn., wi. - (15 BeICIINX y4eOHBIX 3aBEICHHI)
(Oxpana okpyxaroieit cpenpl). - bubnuorp.: c. 320-322. (nanuuue B 6ubanorexke TYCVYP - 50 3k3.).

2. Wyxun, E. JI. Konnonanas xumus : yaeOnuk s By3os / E. J[. Lllykun, A. B. Ilepuos, E. A.
Amenuna. — 7-e u3n., ucnp. u gon. — Mocksa : U3gatensctso HOpaiit, 2020. — 444 c. [DneKTpoHHBIH
pecypc]: — Pexum noctyna: https://urait.ru/bcode/449926.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. ®uszuko-xuMHIECKHE Tpollecchl B TexHochepe: YueOHo-MeToaudeckuii komrmmieke / U. A.
ExumoBa - 2012. 43 c¢. [DnekTpoHHBUH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/2077.

2. ®uU3MKO-XUMHUYECKHUE Ipollecchl B TexHOc(hepe: MeTonuueckue ykasaHus K J1abopaTOpHOMY
npaktukymy / M. A. ExumoBa - 2012. 83 c. [DnexkTpoHHBIH pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/2078.

3. Ily3akoB, C. A. COOpHHUK 3aJlay U YIpaXHCHUHW 1O 00IIel XUMUH : ydeOHOoe mocoOue i
akagemuueckoro O6akanaspuata / C. A. Ily3zakos, B. A. [Tonkos, A. A. ®ununmnoBa. — 5-¢ 3., nepepad.
u non. — M. : U3garensctBo FOpaiit, 2018. — 255 c. [DnekTpoHHbIl pecypc]: — Pexum gocryna:
https://urait.ru/book/sbornik-zadach-i-uprazhneniy-po-obschey-himii-412730.

4. TlpakTukyM mo GU3HKO-XMMHUYECKHUM METOJaM aHalu3a: Y4eOHO-MeToAnuecKoe nocodue ams
OpraHHu3alMHi NPAKTUYECKUX 3aHATUH, 1a0OpaTOPHBIX pabOT U CAMOCTOSATEIbHON PabOThI CTYIeHTOB / M.
B. TuxonoBa - 2017. 74 c¢. [DanexkTpoHHBU pecypc]: — Pexum pngocrtyna:
https://edu.tusur.ru/publications/7094.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOM PabOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHHYCHUSM HUX 3[0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.
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https://urait.ru/book/fizicheskaya-himiya-dispersnyh-sistem-416142
https://urait.ru/bcode/449926
https://edu.tusur.ru/publications/2077
https://edu.tusur.ru/publications/2078
https://urait.ru/book/sbornik-zadach-i-uprazhneniy-po-obschey-himii-412730
https://edu.tusur.ru/publications/7094

7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyeOHas aynuTopusi: yueOHast ay TMTOPHS AJIsl IPOBEACHUS 3aHATUH JEKIIMOHHOTO THIIA, yueOHas
ayIUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOI'o THUIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUH CEMHUHApCKOro THUIA, NMOMEUIEHUE IJsi NMPOBEACHHS TPYNIOBBIX M HWHAUBUIYAIbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 423 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- Tenesuzop LED 47";

- CucremMa MUKpPOKJIMMATA;

- MarauTHO-MapKepHas J0CKa - 2 HIT.;

- llIxad;

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIPpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopatopust XUMUH: yueOHasi ayAUTOpHUs AJisl MPOBENCHUs 3aHSATUI MPaKTUYECKOro THIIA,
ydyeOHasi ayAuTOpHs AJIsl MPOBEJCHUs 3aHATHN J1aOOpaTOpPHOro TuUMa, yueOHas ayquTOpuUs i
MIPOBE/ICHUS 3aHITUI CEMUHAPCKOTO THIA, IOMEIIEHUE ISl IPOBEACHUS TPYIIIOBBIX U MHAUBHUIYaIbHbBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 424 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- Ph-metp mopratuBHbIif;

- AHanu3aTop KUJIKOCTH;

- Becnl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cucrema BEHTUIISIINM;

- MaruuTHoO-MapKepHas J0CKa;

- CreHka yryioBasi CO CTEKJIOM;

- lIkad BBITSHKHOIM;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI
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Jnst camocToATeNbHONW paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qgns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHUaIbHOT0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHMs
U1 00y4aloUUXCcs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMN U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOJIBb3YIOTCSl OLICHOYHBIE MaTEPUAIIbI, TPEICTaBICHHBIC B TabmuIe 9.1.
Tabnuua 9.1 — ®opMbl KOHTPOJISL U OLICHOYHbBIC MAaTEPHUAIIBI
HasBanus pasnenoB (Tem) dopmupyembie
JICIIATUTHHEI KOMITETCHITHH

®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
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I Tunsr xumuueckux cuctem u  |OIIK-1, TTK-1 BeicTymuienue [IpumepHbIil nEpeYeHb TEM
MPOLECCOB B OKPYKAIOLIEH (mokyan) Ha JUTSL BBICTYTUIEHUS (HOKIIa1a)
cpene u TexHochepe 3aHITHA Ha 3aHSATUU
3auér [lepeuenb BOIIPOCOB IJIst
3a4era
NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1laHue BApUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
Koncniekr [IpuMepHBIi IepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
Mynbstumenuitnas | IIpuMepHBII IepedeHb TeM
IpEe3eHTALN JUISL MYJIbTUMETUIHBIX
Mpe3eHTalNI
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
2 Xumnueckue u (hpu3uKo- OIIK-1, IIK-1 BeicTynnenue [IpuMepHBIii IEpeyeHs TeEM
XMMHUYECKHE METO/IbI aHATIN3a (oxyam) Ha JUISL BBICTYIIICHUA (JI0KIa1a)
BELIECTB U MaTEPHUAJIOB 3aHIATHH Ha 3aHATUU
3auér [lepeuens BOonpocoB Jyist
3aueTa
Koncnekr [IpuMepHbIil IEpedyeHb TEM
CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB
CaMOIOATOTOBKHU
JlaGopaTopHas Tembl 1abopaTOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
Mynstumenuitnas |[IpumepHsiil nepeyeHs TeM
MIPE3CHTALINS JUISL MYJIbTUMEIUAHBIX
Mpe3eHTaIUIA
Oruer 1o Tembl 1abopaTOpHBIX paboOT
nabopaTopHOi
pabote
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3 ®U3NKO-XUMHUYECKUE OIIK-1, ITK-1 BricTynenue [IpuMepHBIii IepeyeHs TeM

IIPEBPALLCHUS BELIECTB- (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa1a)
3arps3HHATENEH B ruapocdepe, 3aHATUU Ha 3aHATUU
atmocdepe u negocpepe 3auér [lepeuenb BOIIPOCOB IJIst
3a4yeTa
Koncnekr [IpumepHBIii nepedeHb TeEM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

Mynstumenuitnas |[IpumepHsbIil nepedeHs TeM
pe3eHTalus JUTSL MyJIbTUMETUHHBIX
Mpe3eHTaIUN

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpeboOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(OopMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE coJieprKaliue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMUPOBAHHOCTU KOMIIETEHLIUHI IIpUBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHH KOMIIETEHIINN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBHUIX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
IIGfICTBPISIX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. B kaxoii cioii atmocdepsl B IepBYyI0 04Yepe/ib MOMNagalT C TOBEPXHOCTH 3€MJIM ra3000pa3HbIe
npumecu? A) meszocdepa; b) tpomocdepa; B) nonocdepa; I') crparochepa

2. AKTHUBHBIE TPYNIIUPOBKU aTOMOB, oOpasyioluiuecss B atMocdepe B pe3ysibTaTe MPOTeKaHUs
(GOTOXMMUYECKUX peaKlMii, Ha3bIBalOTCA...A) poToHbl; b) anbda-uactuusr; B) paaukansr; 1)
YTIIE€BOIOPOIbI

3. Kakoii ras, comepxaniuiicsi B atmocdepe, Crioco0eH 3aIepKUBaTh WIH 0CIa0isaTh BpeaHoe Y O-
uznyderune? A) azot; b) o3on; B) kucnopon; I') yrinekucnsiii ras

4. Kako#l Tun peakui JeKUT B OCHOBE IIPOLIECCOB TOPEHUS, B3phIBA, POTOXUMHUYECKUX PEAKIIHA,
nonuMmepusanuu? A) monHoro odmeHna; b) nennsie; B) okucnenus-BoccranonneHus; I)
KOMILIEKCOOOpa30BaHUs

5. Ilpouecc, mpu KOTOpOM MoOJeKyJja norjomaer GOTOH U Ha MEPBOM 3Tare NepexoauT B
cTabunpHoe BO30yXJIE€HHOE COCTOsSHME, Ha3biBaeTcs: A) QoTouonuszauus; b)
dbotonuccornmanus; B) npenauccommanus; ') dhparmenTarus

6. Kakue BemecTBa cnocoOCTBYIOT 3a00JlauMBaHUI0 BOJ0EeMOB? A) NMpOU3BOAHBIE a30Ta U
docdopa; b) Heopranmdeckue KUcaoThl;, B) Tspkenbie MeTaiuisl; [') TYMUHOBBIE KUCTIOTHI.

7. Kakoil XuMHU4YecKuil 2JIEMEHT MoMaiaeT B BOAHYIO cpeay MpH cOpocax ¢ MpeAnpUsTuii OTX0/10B,
CoJIep KaIIuX YUCTAIME U Mororue cpencta? A) azot; b) pocdop; B) cepa; I') ammmaxk.

8. Kakum mnytemM MOTyT pa3pymaTrbCsi OpraHUYECKHE COEJUHEHHS CHHTETHYECKOTO
MpOUCXOXJIeHUA? A) OMOXUMHUUECKOe OKHCIIEHHE ¢ oMonIbio OakTepuil; b) 6poxenue; B)
doTroxuMHuecKkoe OKHcIeHue; ') He pa3pyIaroTcsi HU OJHUM U3 MEPEUNCICHHBIX CITIOCOOO0B

9. Tsxenble MeTaJIbl, KOTOPbIE SIBJISIIOTCS KOHCEPBATHUBHBIMU BellleCTBaMM: A) jKele30, Melb,
uuHK; b) Mmapranen, xpoMm, Hukenb; B) HaTpuii, kanuii, kaneuuit; [') 6apuit, paguii, cTpoHIUI.

10. Monsr ¢ OonpmmuM 3apsaoM...A) IpodHee YIEepKUBAIOTCS B COCTaBE MHUHEPAJIOB M TBEPIBIX
0TX0/0B; b) nyuiie pactBopsitoTca B npupoaHOH Boje; B) Murpupyior ¢ 6oiee BbICOKOH
CKOpocThIo; I') MOryT pacnpocTpaHsAThCS Ha OOJIbLINE PACCTOSHUS.

11. OcHOBHYIO POJb B 3arps3HEHUM TSKEIBIMU MeTajjaMU UrparT: A) ancopOeHTh; b)
B3BEIICHHbIE YacTHIIbl; B) KoMIuiekcHble coequHenust; ) paaukanis.

12. 3akucnenue BojoeMa HabIIOAaeTCsl B TOM CiIydae, €clid...A) KHCIOTHOCTh BOJIBI MEHbINE 5; b)
HIEeJI0YHOCTh BoJoeMa yMeHblnaetrcss B 10-15 pa3; B) npessimena Benuuuna I1P; I') npu
BBINA/IEHUN KUCIOTHBIX J0XKIEH.

13. KosmyecTBO TOKCUKaHTa-3arpsi3HUTENS, MOMaJaHUue KOTOPOrO B BOJIOEM HE HapyllaeT Xoja
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14.

15.

16.

17.

18.

19.

20.

PN

10.

11.

12.

13.

14.

15.

16.

17.

18.

€CTECTBEHHBIX MPOLECCOB, Ha3bIBaeTcs: A) mpelelbHas KOHIEHTpanus; b) Tokcuueckas
eMKocThb; B) OydepHas eMkocTb; ') mpenenbHbIii MUHUMYM KOHIIEHTPAIIUU TOKCUKAHTA.

B kakom cioe BOJHBIX MacC COJEPKUTCS OCHOBHAs Macca 3arps3HSAIONIUX BemecTB? A)
npuaoHHbie; b) mpomexxyrounsie; B) ocanok; I') moBepxHOCTHAS MJICHKA.

OT KakuX 4acTUIl MOXXHO OYHCTUTHh BOAY TOJBKO C MOMOIIBIO XUMHYECKUX peareHToB? A)
YacTULIBl KOJUIOUIHBIX pacTBOpPOB; b) moHbl U Mosekynsl; B) B3BemeHHble yacTuusl; [')
YaCTHI[bI CYCIICH3HIA.

Kakwue BemecTBa BXOIAT B cOCTaB cTpaTocepHbIX a’pososieit? A) okcuasl azora; b) cepHas
KHCJIOTa U cyib(dartel; B) Tsokensie Metamisr; ') B3BEIICHHBIC YaCTHIIBI.

Kakue gactuiiel B cocTaBe mbuieid Hanbosiee mHTeHCHBHO noryomarT UK-u3nydenue? A) ¢
OoospmM auametrpom; b) ¢ Gombmiol mioTHOCTRIO; B) TeMHoTO 11BeTa; I') opraHudeckoro
IIPOUCXOXKICHUS.

Kakum crmoco6omM BBIBOAATCS M3 aTMoc(epbl Hamboliee KPYMHBIE YAaCTUIBI a’dpo30isa?A)
koaryisanus; b) kousekiust; B) ancopouus; ') cequmenTarusi.

Kakue omachble BeliecTBa, CIOCOOHBIE MOAABIATh HUMMYHHUTET, 00pa3ylOTCs NMPU CXKUTAHUU
Mycopa? A) okcuasl a3ota; b) okcuapl cepsl; B) nuokcunst; I') yrieBoaopoas.

Kakoit u3 ¢hakToOpoB ompenenseT MUTPAIMI0O KOMIIOHEHTOB HedhTu mpu ee posnuse? A)
0o0pa3oBaHME KOMIUIEKCHBIX COCIMHEHHH C TsOKENIbIMH MeTauiamMu; b) mcmapenue; B)
obOpazoBanue ocanka; ') Bce OTBETHI BEPHBI.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. Knaccudukamnusa oprannueckux coeauneHuil. IlyTu ux mocTymieHus U BO3JeHCTBHE Ha

OKPYXaIOIIYI0 CPEly U UEIOBEKA.
BemiecTBa-3arps3HUTENH, pacnpocTpaHeHHbIE B iegocdepe, ruapocdepe u armochepe. Ilytu
UX MIOCTYIUIEHHSI B OKPY’KAIOLIYIO CPEAY U TOKCUUYECKOE JIEHCTBUE.

. CocraB u cBoiictBa armocdepsl. Ilytu 3arps3nenust arMmocepsl, OCHOBHbIE 3arps3HUTENN U

BIIMSIHUE HA KIIMMAaTU4YECKUE U3MEHEHMUS.
XapakTepucTUKa NblIe u a’po3oinieil. IIpoueccsl ux ob6pa3oBaHus M MyTH BBIBOJAA U3
aTMocdepsl.

OcHOBHBIE THIIBI (PU3UKO-XUMUYECKUX MPOLIECCOB B aTMOCdepe.

CBoOonHBIC paguKalIbl U MX 00pa3oBaHue B aTMocdepe. LlenHbie peakium.

[TpoGnema o30HO0BOTO ciiosi. OOpa3oBaHUe 030HA B aTMOC(Epe U €ro CBOMCTBA.

Mexanu3Mmsbl pa3pyiieHus o3oHa B atmochepe. Llukn xiaopa u 6poma. [Ipodiaema 3amenuTenei
bpeoHoB.

[TapuukoBbIi 2P PEKT U ero BIUSHUE HA KIUMAT. XapaKTePUCTUKA TAPHUKOBBIX ra30B. OHU3UKO-
XMMUYECKHE TPOIIECCHI, JIeXKAIFe B OCHOBE BBIBOJIA METAaHA U3 aTMOC(EpBI.

Mexanusm o0pa3oBaHMs KUCIOTHBIX NOXKICH. 3arpsi3HEHUs, MpeIIecTBYIONe 00pa30BaHUIO
KHCJIOTHBIX JOXJAeH. BnusHue KUCIOTHBIX MOXKIEH Ha OKPYXKAIOIIYI0 cpeny U OOBEKTHI
TeXHOC(hEpHL.

dopmupoBaHHE cOCTaBa MPUPOAHBIX BOJ. CBOICTBA CIIOEB BOJHBIX MacC M UX POJib B (PU3UKO-
XMMUYECKHX Tpoleccax B ruapocdepe.

Knaccudukanus 3arps3HeHnii Boa 1o $pa3oBO-IUCHEPCHOMY COCTOsTHUIO. CIocoOb! yaaneHus
3arpsAA3HCHUMN.

[Tpomecchl camoounIleHUs BOJOeMOB. bydepHas eMKOCTh BOJHBIX CHCTEM Ha MpUMeEpe
METaJIJIOB-TOKCUKAHTOB. POJIb TyMHUHOBBIX KHCIIOT.

3arpsi3HEHHE BOJHBIX CHUCTEM TSDKEJBIMM METaJlIaMU. XMMUYECKOE PAaBHOBECHE B BOIHBIX
cucteMax. PacTBOpUMOCTh COEIMHEHUH TSXKENBIX METAIIOB. [Ipon3BeneHne pacTBOPUMOCTH.
KoM1uiekcHbIe COEMHEHMS TSKEBIX METAJLIOB.

@®aKkTOphl, ONPEACHAAONINE MUTPALIUIO TSKEJIbIX META/UIOB B BOAHBIX cucteMax. Dopmbl
CYILIECTBOBAHUS U NOBEJAECHUE HEKOTOPBIX TSHKEIIBIX METAJUIOB B IPUPOAHBIX BOAAX.

['a3pl, pacTBOpEHHbIE B BOJHBIX cHcTeMax. MexaHu3Mm abcopOnuu razoB Ha NMpuUMepe
YTJIIEKUCIIOTO ra3a, KUCIopoaa.

[Tytn noctymnenus azora u ¢pochopa B BOJHbIE CUCTEMBbl. MeXaHU3Mbl UX MPEBPALIECHUN U
BJIMSIHAE Ha CBOMCTBA BOJHBIX OOBEKTOB.

3arpsi3HEHHE BOJHBIX CHUCTEM OpraHMYecKuMHu BemecTBamu (HedTh, [TAB), Bnusinue
OpPraHMYECKUX BEIIECTB HA CBOMCTBA BOJHBIX CHUCTEM.
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19.

20.

21.

22.
23.
24.
25.
26.

OcHoBHbIE (U3UKO-XUMUUYECKHE MPOLECCHl, MpOoTeKaroue B nouBax. [loBenenune TaxenbIx
METAJIJIOB U MECTUIINIOB B IOYBaX.

B3anmonelcTBUE MOHH3UPYIOMIETO H3JIy4EeHUS C KOMIIOHEHTaMH aTMoc(epsl, BOIOW H
BOJIHBIMU PacTBOPAaMHU, TBEPJIBIMU 0ObEKTAMHU U )KMUBBIMU OpTaHU3MaMHU.

Tunel XUMHYECKUX MPOLIECCOB B ruapocdepe: peakud HOHHOTO oOMeHa, THAPOIHU3,
KOMILJIEKCOOOpa30oBaHUE.

OKHUCIHUTENBHO-BOCCTAHOBUTENBHBIE ITpoLecChl. CBOMCTBA METAIIOB.

[Tpomneccrl copbunu B mutocdepe, ruapochepe u atmochepe.

JucnepcHbie CUCTEMBI B OKPYIKAIOLIEN Cpeie.

O06pa3oBaHre KOJTOUIHBIX PACTBOPOB, MPOLECCH OCAKIACHUS U KOATYJISLIIIH.

O6pa3oBaHue YMYJIHCUI M KX CBOWCTBA.

9.1.3. IlpuMepHBIii IepeYeHb TeM JJIA BICTYILICHHS (I0KJIa1a) HA 3aHATHH

Tema 1. Oprannueckre COEIMHEHUS U UX IPUMEHEHUE Ha ITPOU3BO/ICTBE.

1.
2.
3.
4.
5.

BBICOKOMOIEKYIISIPHBIE COCIMHEHUS U ITIOJTUMEPBI.

Opranuyeckue pacTBOPUTEIIH.

HedTb 1 HEPTENIPOAYKTHI U MX UCIIOJIB30BAaHUE B XUMUYECKON MPOMBIIIIIEHHOCTH.
IIpuMeHeHre OpraHUYeCKUX COEAUHEHUN B Ka4€CTBE TOILIUBA.

Opranuueckue COEAMHEHNS B IPOU3BO/ICTBE JIEKAPCTBEHHBIX MPENapaToB.

Tema 2. Tunsl AUCTICPCHBIX CUCTCM, IPUMCHACMBIX B IMTPONU3BOACTBCHHBIX MMPOLCCCAX

1.
2.
3.
4.
5.

ITopowku
CycnieHs3uu, nactbl
l'enn, ctynaun
Aspo3zonu
OMyJNbCUU

Tema 3. Xumuueckue u GU3NKO-XUMUYECKUE METObI aHAIHN3a, IPUMEHSEMbIE B LIENAX OLEHKH
COCTOSIHUS OKpY KaroIel cpeibl U TeXHOChephbl

1.
2.
3.
4.
5.

I"a3oBas xpomaTorpadus
IToTeHIMOMETPUYECKOE TUTPOBAHNE
IIpsiMast KOHIYKTOMETpUS
HK-cnextpockonus
ATOMHO-?MHUCCUOHHBIN aHAIU3

Tema 4. Ouenka BO3AeHCTBUSA BPEIHBIX BEIIECTB Ha OKPYXKAIOLIYIO0 Cpeay M TeXHochepy B
pe3ynbTare AeITeIbHOCTH IPEIIPUSITHIA:

ARl e

TonnuBHAsA NPOMBILIUIEHHOCTb

UY€pHas 1 LBeTHAsE METaJLIyprus
Kocmuueckast npoOMBIIUIEHHOCTb
XUMHYECKask IPOMBIIIIEHHOCTh
Lenro103H0-0yMaskHasi IPOMBIIUIEHHOCTh
[TumieBast NpOMBIIUIEHHOCTb

Cenbckoe X035HCTBO

9.1.4. IlpuMepHbIii NepedyeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHU I

. UupuBunyaneHoe 3ananue «MoHHO-MoneKkysipHble ypaBHeHusa peakinuil. pH» CocraBbTe

MOJIEKYJISIpHbIE U MOHHO-MOJIEKYJISIpHbIE YpPAaBHEHUS peaKIuii B3aMMOJEHCTBHUS B pPacTBOpax
mexnay: a) K2S u HCI; 6) FeSO4 u (NH4)2S; 8) Cr(OH)3 u KOH. B xakux ciydasx peakius He
MPOTEKAET U o4YemMy?

. UaguBuayansHoe 3amanue «['maponus» HanmcaTe ypaBHeHHE ruapoin3a (B MOJEKYJISIPHOMH,

MOJTHOW M COKpaIleHHOW MOHHO-MOJIEKYJISIpHOW (hopmax) coseid: HUTparTa IIMHKa, OpoMuaa
KaJIsi, HUTPUTa Kanus U cyibduaa kanus. OnpenenuTs peakuio cpeibl B pacTBOPaxX ITUX
COJIEH.

. MupuBuayaneHoe 3aganue "Bonopoausiii moka3zarens pH" 1. Onpenenuts pH pactBopa, B 1

autpe kotoporo conepxurca 0,1 r NaOH. [Iuccoumanuio cuutath nojgHo. 2. Onpenenutb
konuenTpanuio oo OH B 0,01 M pactsope NH4OH. Paccuurars pH sToro pacreopa. (Ka
=1,8[110(-5). 3. Onpenenuts pH u pOH 0,1M pactBopa ykcycuoi kuciorsl CH3COOH, K
=1,75-10(-5).
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4. NunuBuayanpHoe 3aaanue "Pacyer pH npu n3osiTke 1 HemocTaTke" 1.PaccunraTh, Kak OyaeT
MensaThest pH, ecnu k 200 mut Boasr 1o6aButh 0,1 Mt 5 mose/n pactBopa H2SO4 | a 3atem 0,04 T
ruapokcuga Hatpus. 2. [IpoBeauTe pacdeTr BOAOPOJHOTO IMOKa3zaTens pactBopa, B 200 mu
pactBopa KkoToporo pactsopeHo 0,56 r eakoro kanus. Kak uaMeHUTCs BOJOPOIHBIN MTOKA3aTENb,
€CJIM Yepe3 ATOT PacTBOP MPOMyCTUTH 2,24 1 6pomMucToro Bogopoaa (H.y.) ?

5. OueHUTh U3MEHEHHE BOJOPOJHOTO MOKa3aTelNsl cpeabl MPpU MOMaJaHUM B CTOUYHBIC BOJbI
pacTBOpa KUCJIOTH. Kak M3MeHUTCS cocTaB NpUPOAHBIX BoA? OIeHUTE BIUSHHE HA
OKpPYXaIOIIyI0 Cpelly U TexHochepy.

9.1.5. IlpuMepHbIii NepeYyeHb TeM ISl KOHCIIEKTOB CaAMOINOATO0TOBKH

BemecTBa-3arpsA3HUTENN, paCIpPOCTPAHEHHBIE B OKPYXKalOLIeH cpene
@opMBI CYLIECTBOBAHUS U ITOBEACHUE HEKOTOPBIX TSHKEIIBIX METAJUIOB B IPUPOJHBIX BOAAX
Oprannueckue COeTMHEHUS

Peakiuu nonHoro ooMeHa

I'unponns

Bonopoanslii nokasarens pH

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUY.

KomrmuiekcHbie coeiuHEeHUsI.

IIponsBeneHne pacTBOPUMOCTH.

JlucnepcHple CUCTEMBI.

. SIBnenue copbuumu.

. OMyJIbCHUH.

. Konnouansle pacTBOpbI.

[S—
SV R W=

p—
W N —

9.1.6. TembI J1aG0opaTOPHBIX PadoT

Peaxiinu nosHOro ooMeHa

[TpuroToBieHNE CTAaHAAPTHBIX PACTBOPOB

OmnpeniesieHre KOHIIEHTPAIIMK BEIIECTB METOI0M (POTOMETPUH

OmnpegeneHue KOHIEHTPAIMH BEIIECTB METOJaMH KHCIOTHO-OCHOBHOTO |
MOTCHIIMOMETPUICCKOTO TUTPOBAHHUS

Sl ol e

9.1.7. lIpuMepHBIH NepevYeHb TeM AJIsi MyJIbTHMeINHHBIX MPe3eHTAIHI

Tema 1. Oprannueckre COEIMHEHHUS U UX IPUMEHEHUE HA ITPOU3BO/ICTBE.
BbICOKOMOIEKYIIpHBIE COETUHEHUS U ITOJIUMEPBI.
Opranuueckue pacTBOPUTEIIH.
HedTb 1 HEPTENIPOAYKTHI U MX UCIOJIIB30BAaHUE B XUMUYECKON MPOMBIIIIIEHHOCTH.
IIpuMeHeHre OpraHUYeCcKUX COEAMHEHUN B Ka4€CTBE TOILIUBA.
Opranuueckue COeAMHEHNS B IPOU3BO/ICTBE JIEKAPCTBEHHBIX MPENapaToB.

TeMa 2. Tunel TUCIIEPCHBIX CUCTEM, IPUMEHSEMBIX B IPOU3BOJICTBEHHBIX IpOLECCaX

1. Tlopomxu

2. CycneH3u, nactbl

3. T'enu, cryanu

4. Aspozonu

5. Dmynbcun

Tema 3. Xumuueckue u GU3NKO-XUMUUYECKUE METObI aHAIHN3a, IPUMEHSEMbIE B LIENAX OLEHKH
COCTOSIHUS OKpY KaroIei cpeibl U TeXHOChepbl

1. T'azoBas xpomatorpadus

2. IloTeHIIMOMETPUUYECKOE TUTPOBAHUE

3. IlpsiMast KOHAYKTOMETpUS

4. UK-cnekTpockonus

5. ATOMHO-3MHMCCHOHHBII aHAJIN3

Tema 4. Ouenka BO3AeHCTBUSA BPEIHBIX BEIIECTB Ha OKPYXKAIOUIYIO0 Cpeay M TeXHochepy B
pe3ynbTare AeITEIbHOCTH IPEIIPUSITHIA:

1. TomnuBHAsA NPOMBIIIJICHHOCTD

2. YépHas u 1iBeTHasI METAJULyprus

3. KocMuueckas npOMBIIIIEHHOCTh

G w1
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4. Xumuyeckasi IpOMBIIUIEHHOCTh

5. lemmono3Ho-0yMakHast MPOMBIIIIICHHOCTh
6. IluieBas MPOMBIIUIEHHOCTh

7. CenbCKO€ XO3SICTBO

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
HAay4YHO-TIONYJISIpHBIE U CHELHAIM3UPOBAHHBIE MAaTepHajbl, MOCBSIIICHHbIE PAa3TUYHBIM acIeKTaM
y4eOHOH JUCUUIUINHBL.

[Ipu caMOCTOATEIIEHOM U3YUYEHUH TEM CIIeIyHTe PEKOMEHIAIIHSIM:

— YTEHHE WU NPOCMOTP MaTepHala OCYIECTBIANTE CO CKOPOCTHIO, AOCTATOYHOM IS
WHJUBUIYalbHOTO MOHMMAHUS M OCBOCHHUS MaTepuala, BBIAEIAS OCHOBHBIC MJEU; Ha OCHOBAHHUU
M3YYEHHOTO COCTaBUTH Te3uChl. OCBOMB MaTepual, MOMBITaTbCA COOTHECTU TEOPHUIO C MPUMEpaMu M3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCSI HE3HAKOMBIEC MJIM MaJIO3HAKOMBIE TEPMHHBI, CIETyeT BBISCHUTD UX
3Ha4YeHHUE /715l TOHUMaHUs albHEHIIero MaTepraa;

— OCMBIC/IMBAaNTE MPOYUTAHHOE M U3YUEHHOE, OTBEYANUTE Ha MPEAJIOKEHHbBIE BOIPOCHI.

CryneHTbl MOTYT NOJy4aTh MHIAWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4U. C UCIIOJIb30BAaHUEM CPEJICTB
TEJIEKOMMYHHUKALHH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJe Mo JUCLUIUINHE.

MeTtoanyeckne peKOMeHIaluu:

1. B ncbMEHHOM BU/I€ BBIMOJIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENIBHBIX paboT:

- KOHCTIEKTBI CAaMOTIOATOTOBKY K MPAKTUUECKUM H Ja00paTOPHBIM 3aHATUSIM

- KOHCIIEKTHI JIEKIIUI

- KOHCTIEKTBI IPAKTHYECKUX 3aHATHH

- HHAMBUYaJbHbIC 3aJaHUS

- OTYETHI 1O JJAOOPATOPHBIM paboTam

B 351eKTpOHHOM BUI€ BBITIOJIHAIOTCS CIEAYIOIINE BUIbI padoT:

- TECTBI

- MyJIbTUMEIUIHbIE MTPE3CHTALIIH

B yctHoii opme npoBoauTCS:

- 3aIUTa JJa0OPaTOPHBIX paboT

- 3aIUTa UHAUBUIYAIbHBIX 33 aHUI

- TOKJIaJ Ha 3aHATUH

2. B ciiydae HeCBOEBpEeMEHHOM c/1aur BCEX BUAOB padOT OalIbl CHHXKAIOTCS.

3. B ciiyyae HECBOEBPEMEHHOW CAAauU CTYJIEHTHI JOMOJHUTENBHO 3aLIUIIAIOT pabOThl B YCTHOM
dopme.

4. JlommycK K 3a4eTy OCYILECTBIIIETCS OCTe CIaul BCEX BHIIOB padOT, MPEAyCMOTPEHHBIX padoueit
IIpOrpaMMoi.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.

CornacoeaHa Ha noptane Ne 72119

21



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acepannu kadenpst POTOM

npotokoa Ne 77 or«30 » 12 2021r.
COI'TACOBAHO:
JlomKHOCTD Nuunmansr, pamunms IToamuce

3aBeayromnuii BeITyckaromnieit kag. POTOM B.1. Tyes CornacoBaso,
a755e75e-6728-43c8-
b7¢9-755t5cd688d8

3aBenyromuii obecrneunBatomieit kagp. POTOM B.U. Tyes CornacoBaHo,
a755e75e-6728-43c8-
b7¢9-755f5cd688d8

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,

fa63922b-1fce-4aba-
845d-9¢e7670b004c

IKCIIEPTHBI:

Houent, kap. POTOM

H.H. Hecmenosa

CormacoBaHno,
eebb9cff-fbf0-4a31-
a395-8¢a66¢97¢745

Homent, kap. POTOM

B.C. ConmaTkuda

Cornacosano,
201912 1b-db84-4e42-
8e40-98cd2ddd9cbe

PA3PABOTAHO:

Homent, kap. POTOM

M.B. Tuxonosa

Pazpabotano,
de7abc41-927c-4576-
a878-17071075b8e4

CornacoeaHa Ha noptane Ne 72119

22



