MUWHHUCTEPCTBO HAYKH Y BBICLLIET'O OBPA3OBAHMS POCCUMCKOW OEJIEPALIUN
DenepanbHOE rocyJapcTBeHHOE 0I0:KeTHOE 00pa3oBaTeIbHOE
yupeskJieHne BbICIIEro 00pa3oBaHus

KI9Y  kAsAnCKMit T'OCYJAPCTBEHHBIN SHEPTETUYECKWUIT YHUBEPCUTET»
(PI'BOY BO «KI'Y»)
VTBEPXJIAIO
Tonucan: ®IFOY BO (KIDY», I[I/IpCKTOp
KA3AHCKUI TOCYIAPCTBEHHBIIT
DHEPTETHUYECHIT VHUBEPCUTET» I/IHCTI/ITYTa ) HeKTpoaHepreTHKH u

Bragener: AxmetoBa Prvma BanentunosHa,
KIY  JIMpeKTop HHCTUTYTA HIEKTPOYHEPIETHKH U HIEKTPOHUKH,

Cepruduxar: 04C8DDC300BAAE048C420E8CF1032DFFFD SJIEKTPOHUKHU
JHeiicrurenen ¢ 20.06.2022 o 20.06.2023 =
P.B.AxmeToBa

« 25 N ,uae 20231

PABOYASA INTPOI'PAMMA JUCHUITIMHBI

b1.0.17 XumMmnueckue OCHOBBI B YKOJIOTHH

Hamnpapnenue 20.03.01 TexHocdhepHas 6€300aCHOCTh
MOJITOTOBKHU
Kpanudukamnus _bakanasp

r. Kazans, 2023



[Mporpammy pazpabotan(u):

HaumenoBanue
Kadeapbl

JlomxHOCTB,

Y4.CTCIICHDb, Y4.3BaHUC

35(0)
pa3paboTunKa

WuxeHepHas 3K010rus 1
6e30MacHOCTh Tpyaa

3aB.
npodeccop, I.T.H.

kadenpoi,

HuxomaeBa JI.A.

WmxeHnepHas YKOJIOTHS U
0€301acHOCTh Tpyia

Cr. npenonaBartens

Jpinesckuii B.E.

HanmenoBanue No
CornacoBanue Jlara IToxamuce
T10/Ipa3/ICIICHUS MIPOTOKOJIA -
Onobpena 1%16) 18.05.2023 No 7 T —
npo¢.Hukomnaesa JI. A.
Vue6HO- W
CormacoBana metonuueckuii | 30.05.2023 Ne 8 anemm.ﬂ., =
coseTr DD
Axwmerona P.B.
V4eHblii COBET W
30.05.2023 Ne 9
e 566 JlupexEep: KF.H., 0L
Axmerora P.B.




1. Heap, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00YYEeHHUs 10 JUCHUIIIMHE

Llenpro OCBOCHUS TUCHUILIUHBI «XUMUYECKHE OCHOBBI B HKOJIOTHUN»SIBISETCS
dbopmupoBaHre  3HAHUW 00  OCHOBHBIX  XMMHUYECKUX  3aKOHOMEPHOCTSIX
byHKUHOHUpOBaHUS Ouochepbl U MPOTEKAIOIIMX B HEM XUMUYECKUX MPOIECCax, B
TOM YHCJIE TIOJT BO3/ICUCTBUEM YEJIOBEYECKOM eI TEIbHOCTH.

3amavyaMy TUCHUIUIAHBI SIBJISIOTCS: - U3YYCHUE OCHOBHBIX BUJIOB 3arps3HEHUN
OKPYXAaIOIIEeH CpeIbl U XUMHYECKOE MPEBPAIICHUE BEIICCTB B IPUPOTHON CPEJIE;

- (¢opMHpOBaHHE CIOCOOHOCTH YyCTaHAaBIMBAaTh B3aUMOCBS3b COCTaBa,
CTPYKTYpPBI M PEaKIIMOHHON CTIOCOOHOCTH XMMHUYECKUX BEIIECTB U COCIMHECHUN C MX
IKOJIOTUYECKUMHU CBOMCTBAMHU;

- ¢dopMHpOBaHUE CIIOCOOHOCTH TPOTHO3UPOBATH MOBEACHUE XUMHUYECKUX
3arpsi3HEHUN B TPUPOJHON Cpejie MOJ BIMSHUEM MNPUPOAHBIX U AHTPOIOTCHHBIX
(bakTopoB;

- (opMupoBaHHE CHOCOOHOCTEHW MO BHEIPEHUS MEPONPUSTHMA JIJISi 3aIIUTHI
OKpYXaroIeh cpe/ibl OT XUMUYECKUX 3arpsi3HEHUH.

KoMnereHumy 1 MHIMKATOPBl, (POpMUPYEMBIE Y 00YYaIOIIUXCS:

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHII N KOI[ N HAMMCHOBAHHUC MHHUKATOpAa

OIIK-1 CnocoOeH y4uThIBaTh
COBPEMECHHBIC TCHJICHIIMU PA3BUTHUS
TEXHUKH U TEXHOJIOTHH B 00J1aCTH
TexHoc(hepHol Oe30MacHOCTH,

U3MEPUTENIBHON U BBIYMCIUTEIBHON OIIK-1.3 [leMOoHCTpUpYeT 3HAHHWE OCHOBHBIX
TEeXHUKH, MTHPOPMALTMOHHBIX 3aKOHOB XHMHMHM U IIOHUMAHHUE XUMHUYECKUX
TEXHOJIOTHH MPH PELIEHUH TUIIOBBIX IIPOLIECCOB

3aja4d B 00J1aCcTH o ecCHOHATbHON
TeATEIIHFHOCTH, CBSI3aHHOM C 3aITUTOH
OKpy>Katolei cpesibl 1 o0ecrieueHueM
0€30IaCHOCTH YEJIOBEKA;

2. Mecto nucuunianHbl B cTpykrype OIT

[IpeamecTByromue TUCHUIIIMHBL (MOaynH), ipaktuku, HUP, np.:b1.0.14
«XHAMUS»

[Tocnenyroume qucuuminabl (Moaynu), npaktuku, HUP, ap.:b1.0.21 «Hayku o
3emie».

3. CTpyKTypa M cofepKaHue U CHUILTHHbI
3.1. CTpykTypa IMCUMILINHBI
Jist ouHOM PopMBI 00yUeHHUS

Bun yuebHoi#t paboThl Bcero | Bcero Cemectp(bl)
3E 4acoB 2
OBIIAA TPYJOEMKOCTD JUCHUITJIIMHBI 5 180 180
KOHTAKTHAS PABOTA* - 105 105
AVJIUTOPHAS PABOTA 2,5 90 90
Jlexmun 0,5 18 18




[IpakTrdeckue (CeMUHAPCKUE) 3aHATHUS 1 36 36
JlaGopatopHbie pabOThI 1 36 36
CAMOCTOSTEJIbBHASA PABOTA OBYHAIOIEI'OCA 2,5 90 90
[IpopaboTka yueOHOTO MaTepuana 1,5 54 54
KypcoBoii mpoekT 0 0 0
Kypcosas pabdorta 0 0 0
[ToaroToBKa K MPOMEXKYTOUHON aTTECTAIIUU 1 36 36
[IpomexxyToUHas aTTeCTAINS: 3
Jliist 3a0uHOM (OpMBI OOYUEHHS
Bun yuebnoit pabotsl Bcero | Beero | Cemectp(nl)
3E 4acoB 2
OBLLAS TPYJIOEMKOCTH JUCUUATUTAHBI 5 180 180
KOHTAKTHAS PABOTA - 48 48
AYJIUTOPHAS PABOTA 0,67 24 24
Jlexknun 0,28 10 10
[TpakTrdeckue (CeMHUHAPCKUE) 3aHATHUS 0,28 10 10
JlabopaTopHbIe pabOThI 0,11 4 4
CAMOCTOATEJIBHAA PABOTA OBYUAIOIIEI'OCA 4,33 156 156
[IpopaboTtka yueOHOTO MaTepuana 4,08 147 147
KypcoBoli npoekt 0 0
KypcoBas padota 0 0
[ToaroroBka K MpoOMEKyTOYHOM aTTeCTallUU 0,25 9 9
[TpomexxyToUHast aTTECTAIINS: 3

3.2. Conep:kanue AUCHUIUIMHBI, CTPYKTYPHPOBAaHHOE IO pa3jaejaM M

BH/aM 3aHATHH

Paznenst Pacnpenenenue ®opmel 1 | HAEKCH THAMKATOPOB
JUCIUTIAHBI 2 TPYAOEMKOCTH BHJT (bopMupyeMbIX
§ 10 BH/IaM y4eOHOU paboThl | KOHTpOIS KOMIIETEHIIU
o = O m O
gl s 22 ¢
2| 8| 8| &
Pazgen 1. Xumus | 48 6 12 12 18 TK1 OIIK-1.3 31, OIIK-1.3 V1,
OCHOBHBIX OIIK-1.3 B1
KOMIIOHEHTOB
OKpYXalollell  Cpeabl.
ATtMmocdepa.
['unpocdepa.
Jlutocdepa.
Pasznen 2. Xumnueckue 48 6 12 12 18 TK2 OIIK-1.3 32, OIIK-1.3 ¥ 2,




COCIMHECHUS OIIK-1.3 B2

AHTPOIIOTEHHOTO

MIPOUCXOXKICHUSI B

OKpYyKaroleun

cpene u 170'¢

BO3JICHCTBUE Ha

ouochepy.

Paznen 3. Xumunueckue | 48 6 12 12 18 TK3 OIIK-1.3 33, OIIK-1.3 V3,
OCHOBBI METOA0B OIIK-1.3 B3

KOHTPOJII COCTOSIHUSI U
3alIUTHl  OKpY’KaroIIeh
CpEJIbL.

DK3aMeH 36 36 OoOM3 OIIK-1.3 31,2,3, OTIK-1.3
v1,2,3, OIIK-1.3 B1,2,3

Htoro 3a 2 cemectp 180 | 18 36 36 90

UTOIrO 180 | 18 36 36 90

3.3. Conep:xkanue JUCHUNTIHHBI

Pa3znen 1. XuMusi OCHOBHBIX KOMIIOHEHTOB OKpY»Karolen cpeasl. Atmocgepa.
I'uapocdepa. Jlutocdepa.

Tema 1.1. Xumus armochepsl. OCOOEHHOCTH CTPYKTYpPhI, COCTaBa, TUHAMUKHU
Y IPUPOAHBIX (PUZHKO-XUMUYECKHUX MTPOLIECCOB.

Tema 1.2. Xumus ruapocdepsl. OCOOEHHOCTH CTPYKTYpPBbI, COCTaBa, TUHAMUKHU
Y TIPUPOJHBIX (PU3UKO-XUMUYECKUX MPOLIECCOB.

Tema 1.3. Xumus autochepsr u mnemochepbl. OCOOEHHOCTH CTPYKTYPHI,
COCTaBa, IMHAMUKH U IPUPOJHBIX (PU3UKO-XUMHUECKUX MPOLIECCOB.

Paznen 2. Xumuyeckue COEIMHEHUS AHTPOIIOIEHHOTO ITPOUCXOXKICHHUS B
OKpY’Karoliencpee 1 ux BO3JeHCTBUE HA Onocdepy.

Tema 2.1. O030p XUMHUYECKUX COEIMHEHUI aHTPOIIOTE€HHOTO MPOUCXOKICHUS.
[IponykTel TOpeHHsI OpraHudeckoro TormiauBa. KuciaoTHeie noxau. llapHHKOBBIN
s dekr. Buasr cmora.

Tema 2.2.Metamibl W ux coeauHeHuda. lIpuMeHeHHEe W HUCTOYHUKHU
3arpsA3HEHUS. TOKCUYHOCTB. IToaBUXKHOCTS. buoakkymyssus.
MerannopraHndecKkue COeqUHEHNUs.

Tema 2.3.ToKkCHYHBIE OpPraHUYECKUE COCAWHEHHS. ApOMATHYECKHE U
raJIOT€HOPTaHUYECKHE COEIUHEHUS. docdopopranuveckue COEIMHEHUS.
[IpumeHeHMEe W MCTOYHMKHM 3arpsA3HEHUsA. TOKCMYHOCTh. KaHIeporeHHOCTb.
[IepcucreTHOCTh. broakkymMysius.

Paznen 3. XuMu4eckre OCHOBBI METOJIOB KOHTPOJISI COCTOSIHUS M 3aIUTHI
OKPYKaIOIIEN CPEIBI.

Tema 3.1. Xumudeckre OCHOBBI MIPOIIECCOB OYUCTKH BBHIOPOCOB B aTrMochepy
OT OCHOBHBIX 3arps3HSAIONIMX BemiecTB. KaTamuTuyeckue METOJIbI OYUCTKU
BBIOPOCOB. AGCOpOITUS U aicopOITus.

Tema 3.2. XUMHUYECKHE OCHOBBI MPOILIECCOB OYUCTKA CTOYHBIX BOJ OT
OCHOBHBIX 3arpsi3HSIONMX BemecTB. Koarymsamus u  Quokymsaius. AmxcopOrms.
HMonneiii oOMeH. brosiornueckue MeToIbl OYHUCTKH.

Tema 3.3. XumMuyeckue OCHOBBI 3KOJIOTUYECKOT0O MOHUTOpUHra. JlomycTrmbie




YPOBHM 3arps3HEHUs OKpykawlie cpeapl. DOHOBBIM YypPOBEHb 3arpsi3HEHUS
okpyxarouien cpeapl. KonTponupyembie mapaMeTphbl KaueCcTBa OKPYKAIOIIEN CPEeIbl.

3.4. TemaTu4yecKUi NJIAH NPAKTHYECKHUX 3aHATHI

Ne /i1 TeMbl MPAaKTUYECKUX 3aHATHI TpynoemMKocTs, Jac.
1 | ®u3uko-XMMHUYECKHE ITPOIIECCH B aTMOChepe 2
2 | ducnepcHbie cucTemsl B aTMochepe 2
3 | CocraB u cTpoeHue ruapochepbl 2
4 KucinoTHO — OCHOBHOE paBHOBECHE B MPUPOIHBIX U 3arpsI3HEHHBIX 4
BOZIOEMax

5 Ou3nko — XUMHUYecKue Tmporecchl B mouBax. CTpoeHue 9
mutocheprl. MexaHW4YeCKUi 1 SJICMEHTHBIN COCTaB IMOYB

6 | 3arps3Henue Tponochepbl COCTMHECHUSIMU CEPBI U a30Ta 4

7 Ou3NKO — XUMHUYECKHE (aKTOPBI 3arps3HEHUS NPUPOIHBIX BOI. 4
PactBopenue. XKectkocTh
Omnpenenenne TEOPETUIESCKOTO 3HAYCHHUSI XUMUYECKOTO

8 | motpebaeHus kucmopoaa (XI1K) MmoaenbsHON BOBI ITPH €€ 2
3arps3HEHUU.
Pacuer crenenu 3arpsisHeHUs BoJoeMa B pe3yibTare copoca

9 | cTOYHBIX BOJ M BIUSIOMIMX HA HEE TAPAMETPOB COCTOSHHS 2
OKpY’KaroIlen Cpesl .

10 | OuncTka NPOMBIIIICHHBIX T'a30BBIX BEIOPOCOB OT OKCHJIOB a30Ta 2

11 Pacuer MmaTepuansHOro 0anaHnca y3jia XMUMHUYECKOH OYUCTKU 4
ra3oBOro MOTOKa aOCOPOIIMOHHBIM METOAOM

12 | Ouncrka ra30B OT MOHOOKCH/IA yTIIepo/ia 2

13 OuncTka ra3oB OT YIJI€BOJOPOOB METOAOM KaTaTUTHUECKOTO 9
JECTPYKTUBHOTO THPUPOBAHHSI

14 | XuMuueckue npeBpalieHys B BOJOOUYHUCTKE U BOJAONOATOTOBKE 2

Bcero 36
3.5. TemaTuyeckuii MJ1aH JJa0OPATOPHBIX PadoT
Ne /it Tembl 1a00paTOpHBIXPAOOT TpynoeMKocCTb, yac.
1 OrnpezienieHre OpPraHoJICNTHYECKUX MMOKa3aTeeil KauecTBa BOBI 4
5 Omnpenenenne GU3NKO-XMMUUYECKHX TOKa3aTeleld KauecTBa BOJbI: 4
PO3pavyHOCTh, pH, B3BENICHHBIE BENIECTRA.

3 TutpoMeTpuyecKknii METO/ aHAJIN3a MOKA3aTeNIel KayeCTBa BOJBI: 4
OKHCIISIEMOCTb, 00I11as )KECTKOCTh, 00Iasl IEJIOYHOCTb.

4 KagecTBeHHBIE peakiiuy 0OHAPYKEHUST HEKOTOPBIX 4
HEOPTaHMYECKUX HOHOB B MPUPOTHBIX M CTOYHBIX BOJIAX

5 Omnpenenenne cynb(aToB U XJIOPHIOB B MPUPOIHBIX H CTOYHBIX 4
BOJAX

6 | Onpenenenue GocharorB B MPUPOTHBIX M CTOYHBIX BOAAX 4

7 @DOTOINEKTPOKOIOPUMETPUUECKUI METOJT OTIPEICIEHUS] HOHOB 4
MEJIM B PUPOTHBIX H CTOYHBIX BOJIAX

8 DOTOINEKTPOKOIOPUMETPHUUECKUI METO]T OTIPEICIICHUS 4
KPEMHECO ICp)KaHHsI B TPUPOIHBIX U CTOYHBIX BOJAX

9 DOTOKOJIOPUMETPUUYECKHUI METOJ] OTIPEICIICHUSI MOHOB JKeJie3a B 4
MIPUPOJHBIX U CTOYHBIX BOJAX

Bcero 36

3.6. Kypcosoii npoekT /KypcoBasi paboTa



JlauHbI# BuA pabOThI HE PETYCMOTPEH YUeOHBIM TIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00yYeHUsI

OrneHnBaHWe pe3yabTaTOB OOYYECHHS 1O MUCIUIUIMHE OCYIIECTBIISCTCS B
paMKax TEKYIIero KOHTPOJS M TMPOMEKYTOYHOW aTTECTaIllid, MPOBOAUMBIX TIO
oabHO-perTuHroBoi cucreme (bPC).

[IIxana olleHKH pe3yJbTaTOB OOYUYEHUS MO JUCHUILIINHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
HHJUKAaTOpa KOMIICTCHIWHN

N N Hwxe N
Bricokuit Cpenuuit Huzkni
3anaHu- CPEITHETO
Koz Koz POBAHHBIC o7 85 110 100| 0T 70 10 84 | 0T 55 10 69 | 0T 0 10 54
KOMIIe- | UHAMKATOpa | PE3YJbTaThl
TEHIMK [KOMIIETEHIMH| OOyYEHHs 110 IlIxana oneHNBaHUS
HUCIUTUIMHE HEY/I0B-
e YIIOBIIET- YA
OTJIMYHO XOPOIIIO JICTBOPH-
BOPHUTEIBHO
TENLHO
3a4TCHO HE 3a4TEHO
3HATh:
31. YpPOBEHB YPOBEHB MUHHUMaJIbHO | YPOBEHb
OcobeHHoCcTH | 3HaHHH 3HAHUN JOIYCTHMBIN | 3HAHWIA
cocTaBa 0COBEHHOC | ocobeHHOCTEH| YPOBEHD 0COOEHHOCT
KOMIIOHEHTOB | T¢H cocTaBa 3HAHUMA el cocTaBa
ouocdepsl 1 COCTaBa KOMIIOHEHTOB | 0COOEHHOCTE | KOMITOHEHTO
TIPOTEKAIOIIHX KOMIOHCHT | Guocdeps u | i cocTaBa B Guocheps
B HUX OB MPOTEKAIOMINX| KOMIIOHEHTO | U
ouochepst 6
XHMHUIECKIX . B HUX B OMocepsl | MpOTeKarom|
XUMHYECKHUX | U UX B HUX
nponeccos IIPOTEKAI0
P MPOIIECCOB B | MPOTEKAIOIINA | XUMUICCKHX
IMX B HHUX
SR —— o0neme, X B HUX MIPOIIECCOB B
X COOTBETCTBY | XUMHUYECKHX | HUKE
nporeccop | FOMIEM MPOIIECCOB, MUHHMAIIbH
B monHOM | TIPOTPaMMe,e | UMEET MECTO | bIX
o6beMe, CTh MHOTO TpeOoBaHMIA
6e3 HECKOJIBKO HErpyObIX
OIIK-1 | OIIK-1.3 omMOoK HETpyOBIX OLIMOOK
OIIMOOK
32. YPOBEHB YpOBEHb MUHHMAJIBHO | YPOBEHb
OcobeHHOCTH | 3HAHHH 3HaHUI JIONYCTUMBIN | 3HaHUI
BO3JENCTBUSI 0COOEHHOC | Bo3;EiicTBHA YPOBEHb 0COOEHHOCT
Ha TCH Ha 3HAHUHA el
OKPYKaIOITIO BO3ICUCTBH | ogpyskarolnyro| BO3AECHCTBUS | BO3AEHCTBUS
cpelny A Ha | cpeny Ha Ha
OKpy)atom | ;.
OCHOBHBIX yio cpery OBHBIX OKPYKAIOIIy | OKPYKaromry
T 10 cpen 10 CpeJy
rpyni ocHoBHBIX | DY peny peny
3arpABHAONMX | rpymm 3arpsI3HSIONIY | OCHOBHBIX OCHOBHEIX
BEIIIECTR SarpA3HAIO X BEIIECTB B | TPYIII rpyII
i~ obbpeme, 3arpSI3HSIION] | 3arPS3HSIONT
pemecrs B | COOTBETCTBY | X BEMICCTB, | MX BEUICCTB
IOITHOM FOIEM HMEET MECTO | HIXKE
o6BEME porpaMmme,e | MHOTO MHUHHUMAJIbH
b
Ge3 CTHHECKOJIBK | HErpyOBIX BIX
OIHOOK 0 HEerpyObIX | OMUOOK TpeOoBaHMIA




OIINO0K

33. YPOBEHb YPOBEHb MHHHMAJBbHO | YPOBEHb
XuMHYecKue 3HAHWH 3HaHUI JIONYCTUMBIM | 3HaHHUU
OCHOBBIL XAMHAYCCKH | XUMUYECKUX | YPOBEHB XAMHUYECKUX
METOJIOB X OCHOB | ocHOB 3HaHUU OCHOB
skosioruyeckor | METOA0B METO/IOB XUMHYECKAX | METOJIOB
0 OKOJOTHICC | 5ko10ruuecko | OCHOB 9KOJIOTMYECK
MOHHTOPHHTA ic())l;IOI/ITOpI/IH ro METOJI0B oro
¥ 3aIIHTHI ra ;| MOHUTOPHHTA | OKONOTMYECK | MOHMTOPHHT
OKPYKAIOMEH | sanurer W 3aLIMTBL | OrO a | 3aIIUTHI
pess OPYRUOM | e | e anumst | i cporer
ell cpenpl B
OTHOM o0Beme, OKpYIKAIOWE | HHIKE
obBeMe, COOTBETCTBY | ¥ CpeIpl, MUHUMAJIbH
Ges IOIIEM HMEeT MECTO | BIX
OIIMGOK porpaMMe,e | MHOTO TpeOOBaHMIA
CTh HETpyOBIX
HECKOJBKO 0IInO0K
HerpyObIX
OImmrO0K
YMETh:
VI ITponemonc | [Tponemonctp | [Ipogemonctp | Ilpu
[Ipumenars TPUPOBAHBI | UPOBAHEI BCE | HPOBAHBI peuIeHnn
3HAHUA BCE OCHOBHBIE OCHOBHBIE CTaHIaPTHBI
ocobenHocrel | OCHOBHBIC | ymenus yMeHus X 3a71a4 He
COCTaBa YMCHHAIPH | piMEHSATH MPUMEHSTh IIPOAEMOHCT
KOMIIOHeHToB | MCHITh 3HAHHUSI 3HAHUS PUPOBAHBI
6rochepst 1 f)}cl?)}ézznoc ocobennocreii| ocobenHocTeii| OCHOBHBIC
cocrasa cocTaBa YMCHUATIPA
HOPOTEKAOIINX | 1o MCHSITE
B HIX cOCTABA KOMIIOHEHTOB | KOMIIOHEHTOB | _ =
XHMUUECKHX KOMIIOHCHT ounocdepsl 1 | Ouochepsl u 5
MPOTEKAFOIIMX| MPOTEKAIOIINX OCODCHHOCT
IPOLIECCOB OB eli cocTaBa
onocdepsr | B HX B HiX KOMIIOHEHTO
" XUMHIECKIX | XHMHIECKHX | oo oomons
nporekaio | MPOLECCOB, MPOILIECCOB, .
X B Hpx | BBIMOMHCHBL | BBIMOMHEHBL | 1 reraiony
XUMHUYecky | BCE 3a7aHusl B | BCE 3alaHUA, | o oo
X II0JTHOM HO HE B XUMUYECKHUX
mporieccos, | 00beme, Ho | OJIHOM TIPOLIECCOB,
BBINIOJIHEH | HEKOTOPbIE obbeme UMEIOT
BI BCE c MECTO
3aJIaHUA B HEeJ04YeTaMu pr6LI€
MIOJIHOM OIIMOKHU
o0Bbeme
V2 ITponemonc | Iponemonctp | IIpompemonctp | [lpu
I ) TPUPOBAHBI | UPOBAHBI BCE | MPOBAHBI peleHnn
PUMCHATD BCE OCHOBHBIE OCHOBHBIC CTaHJApPTHBI
SHaHUA ., | OCHOBHBIC | yveHwus YMEHHUS X 3a/1a4 HE
OCO6e£IHOCTeH YMEHHAIPH | pMEHSATH MIPUMEHATh IIPOACMOHCT
BO3JICHUCTBUS MEHATH 3HAHUS 3HAHUS pUpOBaHEI
Ha SHaHWs ocobenHocTeii| ocobenHocTeii| OCHOBHBIC
OKpYKaroIlyo OC96eHHOC BO3cHcTBUA | Bo3neiicTBus | YMEHUAIPH
cpeny en Ha Ha MCHATE
OCHOBHBIX E‘S;ICHCTBH OKPYKAIOIIYIO| OKpysKaromTyto| SHAHHA
rpymm cpe cpe OCOOCHHOCT
OKpY2Karo1| peny peiy eil
3arpsAa3HAI0MMNX OCHOBHBIX OCHOBHBIX o
BEmECTB yIO cpeny rpym rpymm BO3JICHCTBUS
OCHOBHBIX Ha




rpym 3arpsI3HSIONIN | 3arPSI3HSAIONIN | OKPY/KAIOLLY
3arps3HII0 X BEIIECTB, X BEIIECTB, 10 Cpeny
11170.¢ BBIIIOJTHEHBL BBIIOJIHECHBI OCHOBHBIX
BCIICCTB, BCE 3aJaHus B | BCC 3a7aHms, | IPYII
BBINOTHEH | qomHOM HO HE B 3arps3HSION]
bl BCC oGBeMe, HO TTOJTHOM WX BEIIECTB,
AMAHAA B | perotopie 00neMe UMEIOT
MOJTHOM c MECTO
o0Bpeme HeZoueTaMH rpyObie
OIMMOKH
V3. IIponemonc | ITpogemonctp | Ilpogemonctp | Ilpu
[Ipumenars TPHUPOBAHBI | POBAHBI BCE | MPOBAHBI peleHun
3HAHUA BCE OCHOBHBIE OCHOBHBIC CTaH/IapTHBI
XUMHUYECKHUX OCHOBHBIC | ymenust YMEHHUS X 33721 HE
OCHOB YMCHHAIPH | rpiMEeHSATH MPUMEHSTh MPOAEMOHCT
METOJIOB MCHATD 3HAHUS 3HAHM pUpOBaHbI
KOJIOTHIECKOT i};ﬁl;[fewﬂ XUMHUYECKHX | XUMHUYECKUX OCIEOBHBIe
o X ocHOR OCHOB OCHOB zdhéH;I?fan
MOHHTOPHHIA | veronos METOJIOB METOJIOB B
¥ 3AIHTHI skonormuec | 2KO/IOTHUECKO| DKONIOTHIECKO | -
o ro ro
OKpPYJKarolllell | Koro OCHOB
CpetpI MormTopuy | MOHHTOPHHIA | MOHMTOPHHTA | /o o
rau MSAUMTBL | MBAMMTBL | oo oo
3AIHTHI OKPY’KAIOILEH | OKPYXKAIOLIeH | -
OKpysKatomy | CPCABL Cpeabl, MOHUTOPHHT
eif cpebl, BBITIOJHEHBL | BBITOTHCHBI | 4 ;i sayyyrpy
BHINIOJIHEH | BCE 3a/lanus B | BCC 3allAHWA, | oxpyaxarome
BI BCE IIOJIHOM HO HE B i cpensl,
3aJaHus B 00BbeMe, HO NOJIHOM UMEIOT
HOJIHOM HEKOTOPBIE odbeme MECTO
o0nemMe c rpyObie
HEeIoYEeTaMU OILIMOKU
BJIAJICTh:
B 1. [Iponemonc | I[Iponemonct | Mmeercs IIpn
Hagbikamu TPUPOBAHBI | PUPOBAHBI MHHHUMAJTBHBIH| PEIICHUH
IPHMEHEHHS HaBBIKH 0a3oBbIe Habop CTaHJAPTHBI
SHAH MPUMEHEHH | HaBBIKU HABLIKOB X 3a]1a4 He
ocoGenHoCTel | * SHAHMM NPUMEHEHHS | nppvienerms | TPOACMOHCT
COCTABA 0096eHHoc 3HAHUH AHAHMI PHUPOBAHEI
KOMIIOHEHTOR Tel 9CO6CHHOCTC ocoGennocTeii| 0a30BbIC
cocrapa U cocraBa HABBIKU
brochepsr n KOMIOHEHT | KOMIIOHEHTO | oo oon IPUMEHEHHUS
HPOTEKAIOIHUX | op B Ouocheps EOMHOHeHTOB 3HAHUH
B HUX ouochepsl | U mocepsi O0COOCHHOCT
XUMHUYECKHUX u nporekarorqy | TPOTCKAOMHX o 0o craBa
MPOIIECCOB NPOTEKA0 | X B HAX B HUX KOMIIOHEHTO
IMX B HUX | XuMuueckux | XAMHICCKUX | g Guocheps
XUMHYECKH | MPOIECCOB Hponeccos 7
X npu AU PEHICHUS. | ripoTekatol
MPOLIECCOB | PELICHUU CTaHZIAPTHBIX | X B HUX
npu CTaHIApPTHBIX | 331a4 C XUMHAYCCKHUX
pelieHnn 3a/ay ¢ HEKOTOPBIMHU | TIPOIIECCOB,
HECTAaHAaPT | HEKOTOPBIMU | HEJJOYETaMH | UMEIOT
HBIX 33]1a4 | HeJ0YeTaMH MECTO
0e3 rpyObIe
ommbOoK 1 OIHMOKH
HEJIOUETOB
B2 IIponemonc | ITponemoncT | Mmeercs IIpu
TPUPOBAHBI pHUpPOBaHbI MUHUMAIbLHBIN peUICHNN




Hasrixkamu HaBBIKH 0a3oBbIC Habop CTaHIAPTHBI
HpYMEHEHHUS NPUMEHEHN | HaBBIKU HABBIKOB X 3a]1a4 He
SHAHH S 3HAHUN NPUMEHEHUS | npuMeHeHHs | MPOJIEMOHCT
ocobennocTeli | OCOOCHHOC | 3HaHMH SHAHMI PHUPOBaHEI
BO3EHCTBHA el 90066HHOCTG ocoBennocTeii| 0a30BbIE
Ha BO3/ICHCTBH | i 5 Bo3zeiicTpus | HABBIKA
OKPYKAIOILYIO g Ha BO3JCHCTBHS | .o NPHMEHEHHs
OKpY)Kaloll | Ha 3HAHUH
cpeny VIO cpeny OKpYIKaroIry (C)Kg YHAOIYIO o coenmoct
OCHOBHBIX OCHOBHBIX | IO Cpeny OIZHI(;};HHX eit
rpynm rpymnm OCHOBHBIX rpym BO3JICHCTBUSA
3arpA3HAIOIINX | 3arpsi3HSIO0 | TPYII Ha
BELIECTB HIUX sarpsEsron; | SATPASHAOMM | o vcaromry
BEILIECTB ux Bemectp | X BEIICCTB 10 cpey
npu npu AT PCHICHIS | ocHOBHBIX
pelieHuu pelIeHun CTaHAAPTHBIX | rpymm
HECTaHJapT | CTaHJApTHBIX | 3a4a4C 3arpsI3HATOLL
HBIX 3a]1a4 3a51a4 ¢ HCKOTOPBIMH | UX BEIIECTB,
0e3 HEKOTOPBIMH | HEJIOYETAMH | UMEIOT
oInOOK U HeZ0YEeTaMH MECTO
HEJI0YEeTOB rpyObie
OIUOKHU
B 3. IMponemonc | Ipomemonct | Mmeercs IMpu
HaseikamMu TPUPOBAHbBI | PUPOBAHBI MUHUMAJIbHBINM| PEIICHUH
IPHMCHEHHS HaBBIKH 0a3oBbIe Habop CTaH/IapTHBI
AHAHVH NPUMEHEHU | HaBBIKU HABBIKOB X 3aj1a4 He
e — s 3HAHUH NPUMEHEHUS | nppvenerms | TPOACMOHCT
OCHOBbI XMMUYECKH | 3HAHWUHU sHAHMH PHUPOBaHEI
METOOB X OCHOBBI XUMAYCCKHX | yprvvaorn | 0a30BbIe
METOJ/IOB OCHOBEI HaBbIKH
IKOJOTHICCKOT | »xonormuec | MeTom0B OCHOBB! TIPUMEHEHHS
0 KOTO JKONOTHHUECK | o OHOB 3HAHUHN
MOHHUTOpPHHTA MOHUTOPHUH | Or0 OKOJIOTHHICCKO XUMHYECKUX
W 3aIIUTHI rau MOHHTOpHHT | '© OCHOBEI
OKpY>Karolle | 3aluThl auzamure | MOHMTOPHHIA | yioroiop
cpestbl okpykawonl | okpykatome | 1 3AMHTBL | 5eonormueck
eii cpepl i cpentpl ipu | OKPYXKAOMWICH | oo
npu penieHnn Cpeel MOHHUTOPUHT
peleHnu CTaHIApPTHBIX | AU PEIICHUA | a ¥ 3aIUTHI
HECTaHIapT | 3a1a4 C CTaHJAPTHBIX | OKpy’KaroIIe
HBIX 337124 | HEKOTOPHIMHU | 3a/1a4 C il cpensl,
6e3 HeJOoYeTaMH | HEKOTOPBIMH | UMEIOT
OIINOOK U HeIo4YeTaMH MECTO
HEZ04YEeTOB rpyObie
OIHMOKH
OL[CHO‘IHBIC MaTcpHraJibl JJIA IMPOBCACHUS TCKYIICTO KOHTPOJIA u

MPOMEKYTOUHOM aTTecTanuu npuBefeHbl B [lpunoxenun k paboueil mporpamme

JUCITUITIIUHBI.

[ToaHBIN KOMIUICKT 3aJIaHM M MaTepuajoB, HEOOXOIUMBIX ISl OIICHUBAHHS
pE3yNbTaTOB 00YUYEHHUS M0 JUCIHUIUINHE, XPAaHUTCS Ha Kadeapepa3spadoTInKa.

5. YueOHOo-MeTOqMYEeCKOEe H HH(OPMAIIMOHHOE O0ecrieyeHHe TUCIMIIIMHBI




5. Yue6HO-MeTOANYECKOE M HH(POPMALIMOHHOE O0ecnieueHue TUCHMIINHbI
5.1. YueOHO-MeTOANYECKOE ODecrieyeHne

5.1.1. OcHoBHas nuTeparypa

1. Imutpenko, B. I1. Dxongoruueckuiit MOHUTOPUHT TeXHOCPEPHI : yueOHOE
nocobue / B. I1. [iImutpenko, E. B. CotHukoBa, A. B. UepHsieB. — 2-e u3j. uchp.
— Cankr-Ilerepoypr : Jlanp, 2022. — 368 c¢. — ISBN 978-5-8114-1326-3. —
Texct : snexTponHslid / JlaHb : 37exTpoHHO-OMOMUMOTeuHass cucrtema. — URL:
https://e.lanbook.com/book/210986.

2. Kameimmosa, B. K., O6mas xumusi: 1a00paTopHBIA MPAaKTUKYM. : yueOHOe
nocobue / B. K. Kampimona, E. A. Yapuc, ; nox o6m. pex. H. B. KopoBuna. —
Mocksa : KuoPyc, 2022. — 335 c. — ISBN 978-5-406-09543-0. — URL:
https://book.ru/book/943190. — TekcT : 3IeKTPOHHBIN.

3. CornukoBa, E. B. Texnocthepnas Tokcukosorus : yueoHoe nmocobue / E.
B. CotHukoBa, B. I1. ImutpeHko. — 2-e u3a., ucnp. u gom. — Cankr-IletepOypr :
Jlanp, 2022. — 432 ¢. — ISBN 978-5-8114-1329-4. — TekcT : 3IeKTPOHHBIH //
Jlanp : siextpoHHO-OMONMoTeuyHass cucremMa. — URL: https://e.lanbook.com
/book/212033.

4. HlauneBa, E. 0., ®u3uko-xUMHUYEeCKHE MpoLecCcH B TexHocdepe :
yuebnoe mocobue / E. 1O. IllauneBa, B. 5. XentoB. — Mocksa : Pycaiinc, 2022.
— 137 ¢. — ISBN 978-5-4365-9136-0. — URL: https://book.ru/book/943468. —
TeKCT : 2NEeKTPOHHBIHA.

5.1.2. JlononHUTEIBHAS JIUTEPATYPA

1. BeromkuH, A. I'. OCHOBBI MPOLIECCOB MHXEHEPHOU 3KoJoruu. Teopus,

TIpUMepBl, 3a1aun : ydeOHoe mocobue / A. I'. Betomxkun. — Cankr-IletepOypr :
Jlanb, 2022. — 512 c¢. — ISBN 978-5-8114-1525-0. — TekcT : 3neKTpOHHBIH //
Jlap : anexkTpoHHO-OMOMMOTeyHas cucrema. — URL: https://e.lanbook.com/
book/211553.

2. 'apur B.M. Dkonorus i TeXHUYECKUX BYy30B : yueOHOe mocobue ams
By308 / B. M. T'apun, U. A. Knenosa, B. . Konecuukos ; nox pea. B. M. INapuna.
- 2-e u3., go1. u nepepad. - Pocto H/J] : ®enukc, 2003. - 384 c.

3. l'onmosckas JI.D. XuMus okpyKaroIiei cpenbl : yueOHuK aJis By30B / JI.
®. I'ongoBckas. - 2-e u3jl. - M. : Mup, 2007. - 295 c. : un. - ISBN 5-03-003778-0.
- Tekcr : HeMmoOCpeACTBEHHBIN.

4. TexHUKa W TEXHOJOTHS 3aIlIUTHl BO3AYIIHOW Cpenbl : y4eOHoe mocobue
s By3oB / B. B. IOmwun, B.JI. Jlanun, B. M. Ilonos [u gp.]. - M. : Beicin. mk.,
2005.-391 c.

5. IllenmoymoB A.B. IlpomslnuienHas sxosiorus : yaebHoe mocobue / A. B.
[lenoymoB, A. A. JleonoBuu. - Cankt-IletepOypr : CIIOIJITY, 2018. - 92 c. -
URL: https://e.lanbook.com/book/113326. - ISBN 978-5-9239-1089-6. - Tekcr :

JIIEKTPOHHBIN.

BUBJIMOTEKA
5.2. Undopmannonnoe odecneyenne ~ KTJY

5.2.1. DexTpOHHbBIE U HHTEPHET-PECYPChI



HauMeHoBaHuME 31EKTPOHHBIX U MHTEPHET-PECYPCOB

CchUika

MuUHHCTEPCTBO MPHUPOJTHBIX PECYpCOB U SKOJOTUU
Poccuiickoit denepanu

http://www.mnr.gov.ru/

2 3HL[I/IKJIOH6I[I/II/I CJ1oBapu, CripaBO4YHUKH

http://www.rubricon.com

3 [Iloptan "OtkpeiToeoOpa3zoBanue"

http://npoed.ru

5.2.2. llpodeccuonanpaple  0a3pl  maHHBIX /MHDOpMaMOHHO-CITPaBOYHBIC
CUCTCMBbI
Ne | HaummenoBanwue npodeccruoHamIbHbIX A Pexxum
apec
/o 0a3 JaHHBIX JocTyna
ITIHTb Poccun  (Dkonorudeckuii
1 pasnen) CrenumanusupoBanHas 0asa | http://ecology.gpntb.ru/ecology | http://ecology.gp
naHubiXx  «Okosnorus:  Hayka  u | db/ ntb.ru/ecologydb/
TEXHOJIOTHNY
5 Ennnoe OKHO JOCTyTIa K http:/Awindow.edu.ru/ http://window.ed
00pa3oBaTeIbHBIM pecypcaM u.ru/
3 ?f ?’;SXIRB:;?E)OHH” OubmoTeKa http://elibrary.ru http://elibrary.ru
4 | Texuuueckas OuOIHOTEKA http://techlibrary.ru :ll'jtp.//techllbrary.
5 | UCC «Koaekc» / «Texakcnept http://app.kgeu.local/Home/Apps Eéﬁ?l-{fnazlfsgslo
5.2.3. JlunieH3MOHHOE W CBOOOJHO  pacCIpOCTpaHAEMOE IPOTrPaMMHOE
o0ecrieyeHue AUCIUIUIUHBI
Haumenosanue
No PexBu3uTHI
n/m HPOTPaMMHOro Onmcanue MOJTBEPKAAIONINX TOKYMEHTOB
o0ecnievyeHus
1 Windows 7 [Tonb30Barenbekas 3A0 "Co¢rJlaitaTpeiin"
[Ipodeccuonanbuas (Pro) | onepanmonnas cuctemMa | Ne2011.25486 ot 28.11.2011
Hewncki. mpaBo. beccpouno
2 Bbpayzep Chrome Cucrema noucka CBobOoanas nuuen3us Heucko.
UHPOPMAIIUHU B CETH npaBo. beccpouno
UHTEPHET
3 LMS Moodle I1O mnst appextuBHoro | CoOoHAas muieH3us Heuckir.
OHJIANH- npaBo. beccpouno
B3aUMO/ICHCTBUS
npernoaaBaTess u
CTYJICHTa
4 Office Standard 2007 [TakeT mporpaMMHBIX 3A0 "Co¢rJlaitaTpeiin"
Russian OLP NL npoaykToB coaepxamuii | Ne21/2010 ot 04.05.2010
AcademicEdition+ B ceOe HEOOXOIUMBIE Hewuckir. mpaBo. beccpouno
o(HCcHBIE TPOTPaMMBI
5 Windows 10 [Tonp30BaTeabCKas 00O "Codrmaiin Tpeiia" Ne
onepanuoHHas cuctema | Tr096148 ot 29.09.2020 Hencki.
npaBo. 10 14.09.2021



http://www.rubricon.com/

6. MaTepuajJibHO-TeXHUYECKOE 0O0ecneyeHue TUCIIUNIMHBI

HaunmenoBanue Buna HaumenoBanue yueOHOM
yaeOHOH paboThI ayTUTOPHH, [lepeuens HEOOXOIUMOTO OOOPYIOBAHUS U
CHETNATU3NPOBAHHON TEXHUYECKUX CPEJICTB O0yUCHHS
naboparopuu
Jlexuuu YueOHast ayIUTOPHS IS Crienmanu3upoBaHHAS yaeOHas MeOeb,
MIPOBECHUS 3aHITHN TEXHUYECKUE cpelCcTBa OOy4YeHHs, CIy)KarluelJist
JEKIOHHOI0 THIIA MIPEICTABJICHUS yaeOHOI uHbopMauu

Oompmiod  ayauTopuu  (MYJIBTUMEAUWHBINA
MPOEKTOp, KOMIBIOTEp (HOYTOYK), DJKpaH),
JEMOHCTpAIIMOHHOEe 000py/IOBaHue, Y4eOHO-
HarJsiAHbIe TOCOOUS

[Ipaktnyeckne |Yuebnas  aymuropus | Crenuanu3upoBaHHas — ydeOHass — meOeub,

3aHATUA IPOBCICHUA 3aHATHH| TeXHUUYECKUE cpeacrsa o6yquI/I;1
CEMHUHApCKOTO THNA,| (MyJBTUMEIUMHBIA — IPOEKTOP, KOMIBIOTED
IPYIIOBEIX W UHIABUIY-
aﬁzHHX KOHCynLTaHI/Ii:I, (HOYTOYK), oKkpaK) 1 Ap.
TEKYILETO KOHTPOJISI u
MPOME)KYTOYHOM aTTeCTAUK
Jlaboparopueie |Yuebnas naboparopus xapenpsr| CrenuannsupoBaHHOE nmabopaTopHoOe
paboTHI N9, ayn. /1-529, B-524 o0OpylOBaHME IO TPOBEACHUIO  OOBEMHOTIO,
IPaBUMETPHYECKOTO U (POTOKOJOPUMETPUUECKOTO
XMMHYECKOTO aHalIn3a
CamocrostenbHas |KoMmbroTepHBIN K1acc ¢ CrneuunanusupoBanHasi yuebHas medenp Ha 30
pabora BbIx0ZOM B UHTepHeT B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKUE CpeICTBAa O0y4YeHHUs (MyJbTUMe-
JTUIHBIA MPOEKTOP, KOMIbIOTEP (HOYTOYK),
9KpaH), BUJIEOKaMEPBI, IpOrpaMMHOE
obecrieyeHne

CrnenuanusupoBaHHas MeOellb, KOMIIbIOTEpHas
TEXHHMKA C BO3MOXHOCTBIO BbIX0OJa B MIHTepHET
u obecnieuenuem gocrymna B QdMOC, skpaH,
MYJIbTUMEAUMHBIA IPOEKTOP, TPOrpaMMHOE
o0ecrieueHue

YuraapHBIN 3al1
OuOIIMOTEKH

7. Oco0eHHOCTH OpPraHu3aIluN 00Pa30BATEIbLHOM 1eATEJbHOCTH IJIsl JIUIL C
OrPpAHNY€HHBIMHU BO3MOKHOCTAMHU 3/I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370p0Bbsi (OB3) u MHBaNIKIBI UMEIOT
BO3MOKHOCTh OECHPEMSITCTBEHHO IMEpPEeMEIIaThCcs W3 OJHOTO y4eOHO-T1ab0paTOpHOTO
KOpryca B JpYroil, MOAHATHCS HA BCE ATaXHU Y4eOHO-TaOOpPaTOPHBIX KOPITYCOB,
3aHUMAaTbCs B YYCOHBIX W HMHBIX TOMECIICHUSX C YYETOM OCOOEHHOCTCH
MICUXO(U3NIESCKOTO Pa3BUTHS U COCTOSTHUS 37I0OPOBBSI.

Jist o6yuenust muun ¢ OB3 ¥ MHBaNMAOB, MMEIOIIMX HAPYIIEHUS OMNOPHO-
JIBUTATEJIBHOTO arnmnapara, 00ecreyeHbl yCIOBUSI OECHpPENsITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe momenieHus. Mabopmanus o cueruanbHbIX YCIOBHUSIX, CO3MAHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanuooB, pa3MelleHa Ha caiiTe YyHUBEpCHTETa
www//kgeu.ru. imeercss BO3MOXHOCTb OKa3aHUSI TEXHUYECKOM ITOMOII aCCUCTEHTOM,



http://www.kgeu.ru/

a TaKKe YCIIYT CypJOIEPEBOTUUKOB U TU(IOCYPIOTEPEBOTUHKOB.

Jlist aganTanuu K BocnpusTuio uiamu ¢ OB3 u nHBaiuaMu ¢ HapyIIEHHBIM
CIIyXOM CIPaBOYHOTO, y4eOHOro maTepuaia IO JUCHUIUIMHE O00ecreunBaroTcs
CJIEIYIOLIUE YCIOBUSA:

- IS JTy4IlIed OpUEHTAllMU B ayIMTOPUU, IPUMEHSIOTCSI CUTHAIIBI OTIOBEIICHUS
O HayaJsle ¥ KOHIIE 3aHATHUs (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHUE Ca0OoCHbIIIaero o0ydYarllerocss MPUBJICKAETCS MeJarorom
YKECTOM (Ha IJIEYO KJIAJETCS pyKa, OCYIIECTBIIAECTCS HEPE3KOE MOXJIONBIBAHUE);

- pazroBapuBasi ¢ OOy4YarOIIUMCS, TMEJarornyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMHU TPEIOKEHUSIMH, OOecredynBasi BO3MOXKHOCTb
YTEHUS 110 TyOaMm.

KommneHncanusi 3aTpyIHEHM pPEYEBOr0O M HHTEUIEKTYaJbHOTO Pa3BUTHUS
ca0ocHbIIAMX 00yYaroIIUXCsl IPOBOAUTCS MTYTEM:

- ICTIOJIb30BAaHUSI CXEM, JUarpaMM, pUCYHKOB, KOMIIbIOTEPHBIX MPE3CHTALUN C
TUINEPCChUIKAMU, KOMMEHTUPYIOIIMMU OT/IEIbHBIE KOMIIOHEHTHI H300paKEeHUS;

- PEryJIsIpHOTO TNPUMEHEHUSI YIPAKHEHUM Ha Tpaduueckoe BbIJCICHHUE
CYILIECTBEHHBIX TPU3HAKOB MPEIMETOB U SIBJICHU;

- oOecriedyeHrs] BO3MOYKHOCTH JUIsi OOYyYarolIerocss IMOJIyYUTh aJpECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEPE HEOOXOAMMOCTH.

Jlist ananranuu K BocnpusTuio aunamu ¢ OB3 u uHBanuaMu ¢ HapymeHus MU
3peHus CIIPaBOYHOIO, y4eOHOTO, IIPOCBETUTENIHCKOTO MaTepuana,
MPETYCMOTPEHHOIO 00pa30BaTeIbHONM MPOrpaMMOil M0 BbIOPAHHOMY HaIlpaBIECHUIO
MOJATOTOBKH, 00ECIIEYNBAIOTCS CIIEIYIOIINE YCIOBUS:

- BeZleTcd ajanTtauus opUIMalIbHOro caidta B ceTh MIHTepHeT ¢ yueToM 0coObIX
NOTPeOHOCTEN MHBAIKM/IOB M0 3PEHUI0, 00ECIEYNBAETCS HAJTMUKUE KPYIHOIIPU(PTOBOM
CIIpaBOYHOM MH(GOPMALIUK O PACTIMUCAHUM YUEOHBIX 3aHSITH;

- IeJJaTOTUYECKU  pabOTHUK, ero coOeceqHuKk (mpu HEOOXOAUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUH, MPEACTABISIOTCS O0YYaIOMUMCS, TIPU 3TOM KaXKIbIN
pa3 Ha3bIBAETCS TOT, K KOMY MeIarornueckuii paboTHUK oOpaliaercs;

- IEHCTBUS, KECThl, MEPEMEUICHHs MeJarornyeckoro paboTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyatHass wWHpOpMAINHMS TPEAOCTaBIsAeTCS KpymHbIM ImpudTtoMm (oT 18
MYHKTOB), TOTAJIbHO 03BYYHBAETCS;

- o0ecrieunBaeTCcs HEOOXOIUMBIM YPOBEHb OCBEIIICHHOCTH TTOMEIICHUI;

- IPEAOCTABIIIETCSI BO3MOXKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN W MPABO 3aIUCH O0BSICHEHUM Ha AUKTODOH (T10 JKEITaHUIO0 00YUYarOITUXCs).

dopma nOpOBEACHHUS TEKYLIEM UM NPOMEXKYTOYHOM  aTTECTAUUM IS
obOyuaromuxcst ¢ OB3 1 MHBaIMAOB ONpeAessieTCs MeJarorndeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [lpu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAUY C YYETOM WX WHAMBUIYATBHBIX MCUXO(DU3UIECKUX OCOOCHHOCTEH JaeTcs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIBIOTEPE, B (DOPME TECTUPOBAHUS U T.II., JINOO MPEIOCTABISIETCS
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.



8. MeToauyeckue peKOMeHAAIMM /il NMpenoaaBaTeseidl Mo OpraHu3amuu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AIOIMMHUCS.

Metoanyeckoe o0ecreueHre mporecca BOCIUTAHUS 00yJarOIIUXCs BICTYAeT
OJHUM U3 OMNpeNessIonMX (aKTOpOB BBICOKOTO KadecTBa OOpa30BaHUA.
[IpenonmaBarens By3a, IEMOHCTPHPYS BBICOKHH TPO(ECCHOHATN3M, 3SPYIUIIHUIO,
YETKYIO TPAKIAHCKYIO TTO3HIINIO, CAMOJIUCIIUIUIMHY, TBOPUYECCKUH TTOAXO0 B PEIICHUH
npoecCHOHANBHBIX 3a7ad, B X0J¢ 00pa30BaTEeIBHOTO IpoIecca CIOCOOCTBYET
(GbOpMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipu peanmzaruu AUCHUIUIMHBI TIPEMOIABATENIb MOXET HCIOJIh30BaTh
CJICAYIOIINE METObI BOCIIUTATEILHON PaOOTHI:

- MeToAbl (OPMHUPOBAHHUS CO3HAHMS JUYHOCTH (Oecena, TUCITYT, BHYIICHHE,
HHCTPYKTX, KOHTPOJIb, OOBSCHEHHE, IPUMEp, CaMOKOHTPOJb, pacckas, COBET,
yoexxaeHue 1 ap.);

- METOJIbl OpraHu3aIuu ACATEILHOCTH U (OPMHUPOBAHHUS OIBITa IMOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TIeJaroruueckoe TpeOoBaHUE, TOPYYCHHE,
MIPUyYECHHUE, CO3JJaHNE BOCTIMTHIBAIOIINX CUTYAIlUM, TPEHUHT, yIIpaXKHEHUE, U Ap.);

- METOJIbI MOTHBAIIMU JEATCILHOCTH W TOBEICHUS (0J00pEHUE, MOOIIPCHHE
COIIMAJIbHON aKTHUBHOCTH, TOPHUIlAaHWE, CO3JaHUE CHUTyalluil Yycrexa, CO3/aHue
CUTYAIIHH JIJI1 SMOIIMOHATLHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipu peanuzanmuy  TUCHUIUIMHBI  MPEMOAABATENb  JOJDKEH  YYHUTHIBAThH
CJIETYIONTHE HAIIPaBJICHUS BOCITUTATEIIBHON JCATEIHHOCTH:

I'pasicoancroe u nampuomuueckoe 80CnHUManue.

- popMHUpOBaHKE Yy OOYYAIOIIMXCS IIEJIOCTHOTO MHPOBO33PEHUS, POCCUHUCKOM
UJCHTUYHOCTH, YBOKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMbE U
00IIIeCTBE TyXOBHO-HPABCTBEHHBIM M COLMOKY/ILTYPHBIM IICHHOCTSIM, K HAI[HOHAIIBHOMY,
KyJIbTYypHOMY W HMCTOPUYECKOMY Haclie[inio, (OPMUPOBAHUE CTPEMJICHHS K €ro
COXPaHCHHIO U PA3BUTHIO;

- hopMHUPOBaAHKE Y OOYUAFOIIUXCS aKTUBHOM TPayKIAHCKON ITO3UIIMH, OCHOBAaHHOM
Ha TPAJWIIMOHHBIX KYJIBTYpPHBIX, TyXOBHBIX M HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOTO
oOImIecTBa, MJIsi TIOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO pPEAM30BBIBATH CBOM
KOHCTUTYIIMOHHBIC TIPaBa M 00S3aHHOCTH;

- pa3BUTHE MPABOBON M MOJMTUYCCKON KYJbTYPhl O0yUJaOIIUXCS, PACITUPCHHE
KOHCTPYKTUBHOTO YYacTHsS B TIPUHITHH PEIICHWM, 3aTpardBalOIIUX HX TpaBa U
WHTEPECHI, B TOM YHCIIC B PA3IMYHBIX (popMax caMOOpraHU3aIMH, CAMOYIIPaBIICHHS,
0OIIECTBEHHO-3HAUNMOM JICATCIIbHOCTH;

- opMUpOBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJISIIOIIUX  TMPOTHBOCTOSTH  DKCTPEMHU3MY, kceHodoouwu,
JTUCKPUMHUHAIIMM 110 COLMAIBHBIM, PEIMTHO3HBIM, PAcOBBIM, HAIlMOHAIBHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEXKKOH(PECCHOHAIBHOW HETEPIUMOCTU, APYTUM
HETaTUBHBIM COIMAIBHBIM SIBIICHUSIM.

JlyxoeHo-npascmeennoe gocnumanue:

- BOCIIUTAaHWE YYBCTBA JOCTOMHCTBA, YE€CTH W YECTHOCTH, COBECTJIMBOCTH,
YBOKEHUS K POJAUTENSAM, YUUTEIISIM, JIFOASM CTapIIEro MOKOJICHHUS;

- opMuUpOBaHHWE TPUHIMIIOB KOJJIEKTUBU3MA U  COJUIAPHOCTH, JIyXa



MUJIOCEpIUST W COCTpaJaHusl, NMPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCS B
TPYJHOM KU3HEHHOW CUTYAIlUH;

- popMUpOBaHUE COJIUAAPHOCTH U YYBCTBA COIIMAIBHONW OTBETCTBEHHOCTU IIO
OTHOILICHHIO K JIIOJSIM C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 30POBbS, MPEOAOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUIEHUIO K JIOJASM C OrpaHUYeHHBIMU
BO3MO>XKHOCTSIMU;

- popMHpOBaHHE SMOIMOHAILHO HACHIIIEHHOTO W JIyXOBHO BO3BBIIICHHOTO
OTHOIIIEHUSI K MUPY, CIIOCOOHOCTH ¥ yMEHUS TepeaaBaTh IPYTHMM CBOW ACTETUYCCKUN
OTIBIT.

Kynvmypno-npoceemumensvckoe socnumanue:

- popMHUpOBAHUE ICTETUIECCKON KapTHHBI MUPA;

- popMUpOBaHUE YBAKEHUS K KYJIbTYPHBIM LEHHOCTSIM POJHOIO TOpojia, Kpas,
CTpaHbl;

- IOBBIIIICHUE TTO3HABATEILHOM aKTUBHOCTH O0YUYarOIINXCA.

Hayuno-obpazosamenvroe 6ocnumanue:

- popmupoBaHue y 00yyarouxcsi HAy4HOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHUS MOTy4aTh 3HAHUS;

- popMUpOBaHUE HABHIKOB aHalW3a U CUHTe3a MHGOpPMAIMHM, B TOM YHUCIE B
npoeccuoHaNbHOM 00J1aCTH.



BHocuMble H3MEeHeHHMs 1 YTBEPKIeHUsI HA HOBBI y4eOHbIN roj
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OneHouHble MaTEPUAIIBI 10 TUCHUILUIMHE «XUMUYECKHE OCHOBBI B 3KOJIOTHI,
npeIHa3HAYCHHBl I OIICHWBAHUS pE3YJIbTaTOB OOydYeHUS Ha COOTBETCTBHE
WHIUKATOPaM JIOCTIKEHHUS KOMIICTCHITHA.

OueHuBaHue pe3yJabTaTOB OOYYEHHS MO JUCLUUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutposs (TK) u mpoMexyTodHol aTTecTanny, IPOBOJAUMBIX IO
oampHO-perTunroBoi cucreme (bPC).

1. TexHoJiorMYecKasi KapTa
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Pa3nes 1. «XUMHUS OCHOBHBIX TK1
KOMIIOHEHTOB OKPYXarouen 15-
e 15 | 0-15 15-30
cpenbl. Atmocdepa. 30
I'uapocdepar
Tect unn nuCbMEHHBIN OIPOC 10
OTueT 1Mo caMOCTOSATENLHON 5
pabote
Pa3nea 2. «Xumuueckue TK2
COEIMHEHUS] aHTPOIIOT€HHOTO
IIPOUCXOXKICHHS B 15-
o 15 |0-15 15-30
OKpY’KaroIeu 30
cpede MU MX BO3JICHCTBUE Ha
ouochepy»
Tect unn MUCHMEHHBIN OIPOC 10
BrInonHeHe nHAMBUAYaTbHBIX 5
3amaHui (pedeparon)
Paznen 3. «Xumunueckne ocHoBbl | TK3 25
METOJ0B KOHTPOJISI COCTOSIHUS U 25 [0-15 40 25-40
3aIIUThl OKPYKAOIIEH CPEIBI»
TecT unu MUCHbMEHHBINA OMPOC 10
OT4eT Mo caMOCTOSITEIbHON 15
pabore
IIpome:xxyTouHas aTTecTanMs oM 0-45
(3x3ameH)
B nucemennoii popme mo 0-45
omreram




2. OueHOYHbIE MATEPUAJIbI TEKYILEr0 KOHTPOJISA M POMEKYTOYHOI aTTecTalun
[lTkana OLEHKH Pe3yJbTaTOB 00YUYEHHUs 110 TUCHUIUIMHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
UHJIMKATOpa KOMIICTCHIIUH

N N Huxe .
Bricokuit Cpennumit Huzkni
3arutanu- CpenHero
Koz Koz POBAHHBIE o7 85 110 100 oT 70 10 84 | 0T 55 10 69 | 0T 0 10 54
KOMIIE- | HHIAWUKATOpa | Pe3yibTaThl
TEHLUH [KOMIIETEHIIUH| OOYUEHUS 110 Ilkana ouennBanus
HACIUATUINHE HEY/IOB-
mcn YIIOBIIET- YA
OTIIMYHO XOPOIIO JIETBOPU-
BOPUTEIHHO
TEJILHO
3a4TEHO HE 3aYTEHO
3HATh:
31. YpOBEHb YPOBCHb MUHHMATBHO | YPOBEHb
OcobOeHHOCTH | 3HAHHMi 3HaHUI JIONYCTUMBIM | 3HaHHUU
CcOoCTaBa 0COOEHHOC | ocobeHHOCTEl | ypOBEHb OCOOCHHOCT
KOMIIOHEHTOB | T¢H cocraBa 3HaHUH’ et cocTaBa
6uocdepsl 1 cocTaBa KOMITOHEHTOB | OCOOEHHOCTE | KOMIIOHEHTO
IIPOTEKAIOLIHX KOMIOHEHT | Guocepbl u | i cocTaBa B Guocdepst
B HHX 0B MPOTEKAIOIINX| KOMIIOHEHTO | U
Guoceper B HUX B Omocdepsl | MpoTeKaromy
R Tec " XUMHYECKUX | U WX B HUX
Hpoueccos HPOTEKAF0
MPOIIECCOB B | MPOTEKAIOIIN | XUMHUYECKUX
IIMX B HUX
obObeme, X B HUX MPOIIECCOB B
XUMHYECCKH
X COOTBETCTBY | XUMHUYECKHX | HUKE
HPOIIECCOB oIem IMpoLeCCoB, MUHHUMAJIbH
B mHonHoM | TPOTPaMMe,e | HMEeT MecTo | BIX
oOBeMme, CTh MHOT0 TpeOOBaHMIA
6e3 HECKOJIBKO HETPyOBIX
OLIUOO0K HEerpyObIX OLIUOO0K
OIMHOOK
32. YPOBEHb YPOBEHb MUHHMAJIBHO | YPOBEHb
OIIK-1 | OIIK-1.3 OcobeHHoCTH | 3HAHMI 3HAHHI JOIYCTHMBII | 3HAHUI
BO3IACHUCTBUS OCOOEHHOC | Bo3aEHCTBUS YPOBEHb 0COOEHHOCT
Ha Ten Ha 3HAHUU el
OKPYKaIOITYIO BO3ACUCTBH | oxpy:karolyro| BO3AECHCTBHS | BO3ACHCTBUS
cperny i Ha | cpeny Ha Ha
OCHOBHBIX OKPYXAOML | 6chopHpIX OKPYKAIOIIY | OKPYXArOILy
yio  cpeny
it} 10 cpel 10 cpex
rpynn OCHOBHBIX ZSI}‘, S3HAKOIITN OCHI(_))BH}I])IX OCHEBH};IX
SArpASIIONUIX | rpymn X BE eCTBI]I: TpyIIn rpym
BEIIECTB 3arpA3HSIO H by by
— obbeme, 3arpsA3HSAIONI | 3arpsI3HSFON]
BEIECTE B COOTBETCTBY | WX BEIIECTB, | MUX BEMIECTB
IOITHOM foIeM HMEET MECTO | HIDKE
oObeMme, MporpaMMe,e | MHOTO MUHUMAJIbH
Ge3 CTh HerpyObIxX BIX
OINGOK HECKOJIbKO OIIUO0K TpeOOBaHMIA
HEerpyObIX
OImrO0K
33. YpOBEHb ypOBEHB MUHHMAJIBHO | YPOBEHb
XUMUYECKHUE 3HaHUU 3HAHUU JIOITYCTUMBIN | 3HAHUU
OCHOBBI XUMHWYCCKH | XUMUYECKUX | YPOBEHB XUMHUYECKAX
METO0B X OCHOB | ocHOB 3HAHUMN OCHOB

METOO0B




9KOJIOTHYECKOT | AKOJIOTHUYEC | METOJIOB XMMHYECKUAX | METOJIOB
o KOTO 9KOJIOTHYECKO | OCHOB 9KOJOTUIECK
MOHHUTOpUHra | MOHHTOPHH | ro METOJI0B oro
U 3aIUTHI ra U | MOHUTOpPHUHTA | PKOJIOTHUYECK | MOHUTOPUHT
OKpyXatomeii | SAUHTR! 1 3aIHUTHI oro a U 3aIUThI
cpebl OKPYHKAIOWL | okpyykarouieii | MOHUTOPHHT | OKPY/KAIOLIE
CH CPCABL B | chenpr B a W 3alMThl | i cpepl
TIOTHOM o0Beme, OKpYXarollle | HUXKE
00beMeE, o
603 COOTBETCTBY | i cpenpl, MHUHUMAJIbH
fo1IeM MUMEET MECTO | BIX
omunodoK .
nporpamme,e | MHOTO TpeOoBaHUit
CTh HerpyObIxX
HECKOJIbKO omubdoK
HErpyObIX
omnOoK
YMETh:
VI ITponemonc | IIpoaemonctp | Ipogemonctp | Ipu
IIpumensTh TPUPOBAHBI | MPOBAHEI BCE | MPOBAHBI pelIeHuHN
3HAHUIA BCC OCHOBHBIE OCHOBHBIE CTaHJAPTHBI
ocobeHHocTell | OCHOBHBIC | yvenus yYMEHHs X 3a7a4 He
COCTaBa YMCHHAIPH | pMEHSATH MPUMEHSTh IIPOAEMOHCT
KoMmomerTos | MCEITP 3HAHUA 3HAHMS PUPOBAHbI
Guochepsi u | ond ocobenHocTel| 0cobenHocTel| OCHOBHBIC
0CO0EeHHOC YMEHUAIPU
MPOTEKAIOMIX | pofi cocTasa cocraBa
B HUX KOMIIOHEHTOB | KommoHenTop | MEHATE
cocTraBa 3HAHUS
oumocdeps u | 6rocheps! u
XUMHUYECKUX KOMITOHEHT 0CcOOEHHOCT
HPOIIECCOB oB MPOTEKAOUIMX MPOTEKAOMIX| L™
B HUX B HUX
6uochepst KOMITOHEHTO
XUMHYECKHX | XMMHUYECKHX
u B Orocdepst
npotekaio | MPOLECCOB, MPOLIECCOB, "
UIMX B HEX | BBITOTHCHBI | BHIIONHEHBL | 1pracarony
XUMHUYecKu | BCE 3aJaHusd B | BCC 3allaHUs, | v b
X IIOJTHOM HO HC B XUMHAYECKUX
IpoIECcCoB, | 00beEME, HO ITOJIHOM IPOIIECCOB,
BBITIOJTHEH | HEKOTOPHIE odbeme UMEIOT
BI BCE c MECTO
3aJaHUsI B | HEJOYETaMH rpy6bIie
ITOJTHOM OIIHNOKH
o0beMe
V2. ITponemonc | Iponemonctp | IIpogemonctp | Tpu
[IpumensaTh TPUPOBAHbl | UPOBAHBI BCE | UPOBAHBI pelieHnu
3HaHUS BCE OCHOBHBIE OCHOBHBIC CTaH/IapTHBI
ocobeHHocTel | OCHOBHBIC | ymenus yMeHHs X 3a/1a4 He
BO3JIEHCTBHS YMEHHANIPH | piMEHSATH MIPUMEHATh NPOAEMOHCT
Ha MCHATD 3HaHUsI 3HAHUS PUPOBaHBI
OKPYKAIOIIYIO | o ocobeHHoCTEH| 0cobeHHocTel| OCHOBHBIC
0COOEHHOC . . YMEHHUAIPU
cpeny M BO3JICHCTBHS | BO3/ICHCTBUSI
TeH Ha Ha MEHSITh
OCHOBHBIX BO3JICHCTBH 3HAHMS
rpynn g Ha ORPYMAIOWIYIO) OKPYHAIOMYIO - Genmoct
3arpA3HAIONMX | okpyxkatom | “PEAY cpeny eif
HOBHBIX HOBHBIX .
BCIICCTB Yo Cpeny OCHO OCHO BO3JACUCTBUSA
ocHOBHBIX | TPYIHI rpynn Ha
rpym 3ArPASHAIONIN | 3ATPAHAOIWM | 1oncaromry
sarpssmsio | X BELIECTB, X BEILECTB, 10 cperty
IHX BEITIOJIHEHBI | BBIIOJNHEHBL | (oot
BEIIECTB, BC€ 3agaHud B | BCC 3a/laHUs, rpynn
BBLIIIOJIHEH | [IOJTHOM HO HC B

3arpsA3HATOIIL




Bl BCE o0beme, HO MOJTHOM UX BEIIECTB,
3aJJaHUA B | HEKOTOPBIE o0Bbeme HUMEIOT
MOJTHOM c MECTO
o0BeMe HEeJO4YEeTaMH pr6LIe
omnOKu
V3. IIponemonc | ITpogpemonctp | Ilpomemonctp | Ilpu
[Ipumenars TPUPOBAHBl | UPOBAHBI BCE | UPOBAHBI peuieHun
3HAHUA BCC OCHOBHBIE OCHOBHBIE CTaHIAPTHBI
XUMHUECKHX OCHOBHBIC | ymMeHust YMCHHSA X 3a/1aq He
OCHOB YMCHHAIPH | pMEHSATH MIPUMEHATh POAEMOHCT
METOJI0B 13\.4}16:1{}:[1:; 3HaHMSI 3HAHUSI PUpPOBAHBI
3 KOJIOTHYECKOT XUMHUYECKUX | XuMHuueckux | OCHOBHBIC
N XUMIHCCKH | 5008 OCHOB YMCHUAIpH
X OCHOB METOAOB METO0B MCHATD
MOHHMTOPHHTA | MeTon0B AHAHHS
¥ 3AIIATHI sxoormuec | XOIOTHIECKO | OKONOrHYeCKo| o
oKpyskaromeii | koro ro ro OCHOB
cpestbi MomuTopuy | MOHHTOPUHIA | MOHMTOPHHTA | /0 o
rau W3AMATHL | HBAMETBL | oo
3AIIHTHI OKPY’KAIOILEH | OKpYXKatoleH | .-
okpyxarony | CPEARI, Cpebl, MOHHUTOPUHT
eif cpenpl, | BBUIOJHEHB | BBITONHCHBl | 4 i saipmpy
BBITIOTHEH BC€ 3agaHud B | BCC 3a/laHus, OKPYKaIoIIe
BI BCE IIOJIHOM HO HC B i cpensl,
3a1aHus B 00BeME, HO MOJIHOM UMEIOT
TIOJTHOM HekoTopble | OOBeme MECTO
o0beme c rpyObie
HeAoYeTaMU omnOKu
BJIAJIETh!
B 1. IMponemonc | [Ipogemonct | Mmeercs Ipu
HaBBIKaMI/I TPUPOBAHLI PUPOBAHBL MUHUMAIbHBIN PEICHUN
IPUMEHEHHS HaBBIKH 0a3oBbIe Habop CTaHJAPTHBI
SHAHTIH MPUMEHEHH | HaBBIKU HABLIKOB X 3a]1a4 He
ocoGenHoCTel | SHAHHM NPUMEHEHUS | mppveerns | TPOAIEMOHCT
cocTaBa 0096eHHoc 3HAHUI SHAHWIH PHPOBaHEI
I (30066HHOCT6 ocobernnocTeii| 0a30BbIE
cocTaBa i cocraBa HaBBIKH
orochepr! 1 KOMITOHEHT | KOMTIOHEHTO | oo oba IPUMEHEHHUS]
NPOTEKAIOMHX | o B Ouocdepsl gOMHOHeHTOB 3HAHUH
B HUX omoctepsr | u Hochepe! 1 0COOEHHOCT
XAMUYECKUX " nporekatomy | "POTCKAOMIX o5 oocTaBa
IIPOLIECCOB NPOTEKal0 | X B HUX B HUX KOMITOHEHTO
IMX B HUX | XUMudeckux | AAMHHUCCKUX | 5 Gyocheph
XUMHUYECKH | POIIECCOB HpOTIECCOB u
X pu AU PEIICHUA | poTeKaroll
MPOLIECCOB | PELICHUU CTaHJApTHBIX | yx B HUX
npu CTaHJApTHBIX | 3ala4qC XUMHYCCKHUX
peleHnn 3aja4 C HEKOTOPHIMH | TIPOIIECCOB,
HECTaH/IapT | HEKOTOPBIMU | HEJOYETaMU | UMEIOT
HBIX 33Ja4 | HeJOYeTaMH MECTO
0e3 rpyObIe
omnOoK 1 OIIMOKHU
HE/I0UETOB
B 2. IIponemonc | IlpogemoncT | Mmeercs ITpu
Haspikamu TPUPOBAHBI | PUPOBAHBI MHHUMAJTBHBIH| PEIICHUH
IPHMEHEHHS HaBbIKH 0a3oBbIe Habop CTaH/IapTHBI
SHAHMI NPUMEHEHU | HaBBIKK HABBIKOB X 3a71a4 He
ocoBenHOCTel | SHAHMM NPUMEHEHUS | rppvenenns | TPOASMOHCT
Bo3IelCTBI oc96eHHoc 3HAHUH SHAHMI pUPOBaHBI
Tei 0co0eHHOCTE 0a3oBbIe




Ha BO3IECHCTBH | 1 0COOEHHOCTEH| HABBIKU
OKpYKaIoIyro | % Ha BO3JICHCTBHS | Bo3jeiicTBHS | IPUMEHEHUS
cpeny OKpY2Karolll | Ha Ha 3HAHUM
OCHOBHBIX YIO Cpeny OKPYXKAIOILY | okpyskaroryro| OCOOCHHOCT
HOBHBIX 71
byrn 1(")C gn i:;;l;ifglx eperty 203 EUCTBUA
3arpsA3HSIOMINX by OCHOBHBIX A
3arpsi3HAI0 | TPYII OV Ha
BEICCTB 111170:¢ 3arps3HSION] by OKPYKarOII
ermrec pe ec 3arpASHAIONH | Ic)ye y
B TB WX B TB
- m X BEIECTB peiy
npu pu OCHOBHBIX
VTS PELIICHUS
pereHnn pemIeHnu TPy
CTaH/IapTHBIX
HECTaHIapT | CTAHIAPTHBIX 3arps3HSION]
HBIX 33729 | 33724 C safatc WX BEIIECTB,
oe3 HekoTopeiMu | HEKOTOPRIMU | pryiepor
ommnOOK 1 | Hemoderamy | HEAOUCTAMHU | viecro
HEJI0UETOB rpyobie
OIIUOKHU
B 3. [Mponemonc | [Ipogemonct | Mmeercs Ipu
HaBpixamu TPUPOBAHBI | PUPOBAHBI MUHUMAJILHBINA| PCLIICHUH
IPHMCHEHHS HABBIKU 0a30BbIC Habop CTaHIapPTHBI
SHAHMN MPUMEHEH! | HAaBBIKU HABBIKOB X 33/1a4 He
e — o 3H8.H§I(/:I Zp:MevHeHI/m IpHMEeHEHHs HpO,g@l;[OHCT
XUMHUYECKH | 3HAHUH - HMPOBaHBI
OCHOBBI X OCHOBBI XUMHYECKUX SHatii 16)8.11:0BLIG
METO/I0B XUMHYECKAX
METOJIOB OCHOBBI OCHOBEI HaBBIKU
3KOJIOTUYECKOT
HKOJIOTHYEC | METOZOB MIPUMEHEHUS
o METOJIOB o
KOTO KONOTHIECK | ko SHAHHHA
MOHHUTOPUHIA MOHUTOPHUH | Or0 XUMHYECKUX
r
W 3aIIATHI rau MOHHUTOPUHT 0 OCHOBBI
OKpY)KaroIlen | 3aIluThl ansamurer | MOHHTOPHHTA | yioro 0B
cpeb okpyxarom | okpyxkatome | 1 3MUTBEL 1 5o norpyeck
eii cpeIpl it cpenpl ipu | OKPYKAOMICH | g
npu peuieHuun Cpebl MOHUTOPUHT
peleHnu CTaHaapTHbIX | UL PEIICHUA | a g 3aILUTHI
HECTaHIapT | 3a1a4 C CTaHJAPTHBIX | OKpy’KaoIIe
HBIX 337]a4 | HEKOTOPBIMH | 3414 C i cpenpl,
0e3 HEI0OYeTaMH | HEKOTOPBIMH | UMEIOT
OIMOOK U HEJIOYeTaMHd | MECTO
HEZI0YEeTOB rpyObIe
OIIMOKH

OI_ICHKa «OTJIHMYHO» BBICTABIIACTCA 34

BBIIIOJIHCHUEC mecnmoesblx 3adaHud;

omuemos no camocmosmenbHou pabome; NOJHbvle U COOEPIHCamenbHble 0Omeemvl Ha
sonpocwl bunema (meopemuueckoe 3adanue);

OL[CHKa «XO0PpPOoIIH0» BBICTABIIFACTCA 3a BBIIIOJIHCHUE MmeCcmo8blx 3a0aHu1Z;

omuyemo8 nNo camoCmosmenbHOU pa60me;

(meopemuueckoe 3a0anue);

omeemal

HA 60npocyl

ounema

OL[CHKa «YAOBJETBOPUTEJIbHO>» BBICTABIICTCA 3a BBLIIIOJIHCHUC MeCcmo8blx

3a0aHuﬁ;0muem06 no camocmosimenbHoU pa6ome.
OI_IeHKa «HEYIAOBJECTBOPHUTC/IBbHO» BBICTABJIACTCA 3a c1aboe W HENOJIHOE

BBINIOJIHEHUE MeCnOBbIX 3A0AHUUL OMYEMO8 NO CAMOCMOIMEIbHOU pa60me.




3. IlepeyeHb O1IEHOUYHBIX CPEICTB
KpaTkass xapakTepuCTHKa OLICHOYHBIX CPEACTB, HCIOJIb3yEMbIX IPU TEKYILEM
KOHTpPOJIE YCIEBAEMOCTH M MPOMEXKYTOUHOM arrectauy OO0y4aroulerocss Io

TUACIATUINHE:
HanmenoBanune Onucanue
OLIEHOYHOTO Kparkas xapakTepucTika OLIEHOYHOTO Cpe/ICTBa OILICHOYHOTO
Cpe/cTBa cpeJlcTBa

[TpoxykT  camMOCTOATENBbHOM  pabOTBl  CTYJCHTA,
NpPEACTABIAIOINI  COO0OM  KpaTKoe W3JI0KEHHE B
Pedepar (Pdp) NUCBMEHHOM  BHJE  TOJYYEHHBIX  pe3yiabTaroB | Temsl pedeparon
TEOPETHYECKOTO  aHalM3a OMNpEACICHHONH Hay4YHOH
(yueOHO-HCCIIeI0BATEIbCKOM ) TEMbI

Cucrema CTaHAAPTU3UPOBAHHBIX 3a/1aHH,
Tecr (TecT) MIO3BOJISIOIIAS aBTOMATHU3UPOBATh IpoLeaypy
M3MEPEHUs YPOBHS 3HAHUN U YMEHHUH 00yYaromerocs

KoMIUIEKT TECTOBBIX
3aJITaHUN

4. IlepeyeHb KOHTPOJIbHBIX 33/laHUl WJIH HWHbIe MAaTepPHAJbI,
Heo0XoaAMMBbIe Il OLECHKHU 3HAHUM, YMEHHMH M HABBIKOB, XapaKTepH3YIOIIMX
JTanbl (POPMUPOBAHUS KOMIIETEHUMI B IIpoLecce 0CBOCHUS JUCHMIIUHbBI

llpumep 3a0anus

s rekymero kourpoas TK1:

[Iposepsiemass komnereHuusi: OIIK-1 CnocoOeH y4yuThIBaTh COBpPEMEHHBIE
TEHJEHUMU Pa3BUTHUS TEXHUKUM M TEXHOJOIMM B o0jacTu TexHOC(hepHOM
0€30MacHOCTH, W3MEPUTEIbHON W BBIYMCIWUTEILHON TEXHUKH, WH(POPMAIIMOHHBIX
TEXHOJOTMM MpU pEIIEHUH THUIOBBIX 3aJady B 00acTd NpodecCUOHATbHON
NeATEeIIbBHOCTH, CBSI3aHHOM C 3alllUTOM OKpYXKaloled cpeabl W 00ecleueHHeM
oe3onacHoctu uenoBeka;OIIK-1.3 JlemoHCTpupyeT 3HaHHWE OCHOBHBIX 3aKOHOB
XVMMHH Y IOHUMAaHUE XUMUUYECKHUX MPOLIECCOB

Tect

Bonpoc Bapuanmer omeema

Xumuyeckuil 9KOI02UMECKULl | KAYeCMBEHHbINl U KOJIUYECMEEHHbIN XUMUYECKULl COCMA8 Cpeobl
gaxmop xapaxmepuzyem obumanus

KOJIUYeCMEEHHbIN XUMUYECKULL COCMA8 cpedbl 0OUMAanus
KAYecmeeHHblll XUMUYECKULl COCMAas cpedbl 0OUmMaHus

Vposenw 3acpsaznenus

Cooepoicanue 0,05
MAKpOINEeMEHMO8 1
npesgvluiaem % 10

MACCbl OP2AHUIMA YeN06€eKd 20

K makpoanemenmam nepgoti | kanvyuil, X10p, sHeneso
Kamez2opuu OMHOCAMCA Qocgop, mapzaney, Hampuii
sanaoull, mapeawuey, baputl
Pmyms,xaomuil, cenen

K cnasnvim uonam Na+, Cl-, J- Mg2+, Ca2+, SO42- (npeobradarom xnopudvt)
KOHMUHEHMAbHBIX 600 Ca2+, Mg2+, HCO3-, SO42-, Cl - (npeobnadarom xapbonamot u
OMHOCAMCSL 2uopoxapbonamot)

Ca2+, SO42-, Cl-, J-, A3+ (npeobraoarom cynvgpamoi)
Mg2+, Na+, K+, S2-, Cl-, 413+ (npeobnaoarom cynvguowt)




T'eoxumuueckuti kpycosopom
gocghopa npeocmasnsiem
co0oll sApKUll npumep

HE3AMKHYmMo2o 0CaA004YH020 yuxkia

OKUCTIUNMENbHO-60CCMAHOBUMENIbHO20 YUKLA

Xopouio 3a0yhepeHnoco 2a308020 YUKIA

HE3AMKHYNMO020 YUKIIA C 8bIPANCEHHbIM AHMPONOCEHHbIM BIUAHUEM

Humpugpuxayus
npedcmasisiem coooul

npoyecc, 8 KOMmopom nPOUCX0OUm Cesa3bl8aHUe AMMOCHEPHO2O
azoma c
NOMOWbIO CREYUATLHBIX OaKmepull

npoyecc, 8 KOmopom NPOUCXOOUM PA3TIONCEHUE OPAHULECKUX
seuecms
00 aMMUAKa U conel aMmMOHUS

npoyecc, 8 KOMOPOM NPOUCXOOUM NpespawyeHue conell AMMOHUSA
00
HUMPAmoa8 noo Oeticmseuem CneyualbHulx OaKmepuul

npoyecc, 8 KOMOpPoM NPOUCXOOUM NPesPaALyeHIe HUMPAMOs 6
asom noo
oelicmeuem CneyuaibHvix baxmepuil

OcHOBHBIM NO 3HAYEHUIO
NAapHUKOBbIM 2A30M

ouokcuo yenepooa - CO2

okcuo azoma - NO

Aensemcs meman - CH4
o30H - O3

OcHosHyto ponb 6 KUCI0p00 8030yXa

UHUYUUPOBAHUU NPOYECCO8 030H

OKUCIeHUsl npumeceli 8
mponocghepe ueparom

Cc80000HbLE PAOUKATILL

OKCUObL azoma

HCecmrKoe usjlyiyeHue

Booopoonuvui noxazamens
NPECHOU 800bL pe2yIupyemcs
pasrosecuem hopm
PACMBOPEHHO20

KUC10pooa

oxcuoda yenepooa (IV)

Xﬂopuda Kainvbyus

erMHu€601/7 KUCjiomayl

Bormpocs! 11st caMmocTosTeIbHOM PaOoTHI:

doToxuMUYeCKUe Mpolecchl B Tpornocgepe.

Oco0eHHOCTH MOHHOTO COCTaBaIllPECHBIX BOJ.

Oco0EHHOCTH MOHHOT'O COCTaBa MOPCKHUX BO/I.

Oprannyeckoe BelecTBO MOYBEHHOTO MOKPOBA.

Hcrounnku o30Ha B Tponocdepe. POTOXUMUYECKHUE MPOLIECCHI.
Bonopoanblii mokaszaresb NPUPOIHBIX BOJ U AaTMOC(EPHBIX OCATKOB.
dukcarus atMmocepHoro azora ouocdepe.

[TpupoaHbIE HCTOUYHUKH U POJIH COSAMHEHUHN CEphl B aTMOC(HEPHBIX Mpoiieccax.
. OcobeHHOCTH pa3noKeHHsi OMOMACChl B aHA3POOHBIX YCIOBUSX.

10 Oco0eHHOCTH U 3aKOHOMEPHOCTH MPUPOTHOM IBTOPUKAIIMHI IKOCUCTEM.

oCoNORLDE

Jsa tekymero kourpoas TK2:

[Tposepsiemass kommeteHrus: OIIK-1 CrocoOeH y4YuThIBaTH COBPEMEHHBIE
TEHJEHIIMW PAa3BUTHUS TEXHUKHM W TEXHOJOTHMH B 00JacTH TeXHOChHEpHOM
0€30MacHOCTH, W3MEPUTEIFHON M BBIYUCIUTEIHLHOW TEXHUKH, WH(POPMAIMOHHBIX
TEXHOJIOTUA TpU pEIIEHWH THUIIOBBIX 3aJady B o0sactu mpodeccuoHaIbHOM
NEeSATEIbHOCTH, CBSI3aHHOM C 3allUTOM OKpYXalolled cpeabl U oOecredeHHeM



oe3onacHoctn 4enoBeka;OIIK-1.3 JleMOHCTpuUpyeT 3HAaHME OCHOBHBIX 3aKOHOB
XMMUU 1 TIOHUMaHNe XUMHYECKHX MPOIIECCOB

Tect

Bonpoc

Bapuanmbz omeema

Ilpu obpaszosanuu
Gomoxumuueckoeo mymana
Hauboee 8ax3CcHOU

pasznodcenue 08yOKUCU azoma noo oeticmsuem UH@PpaKpacHoco
U3yHenus

paznodcenue 08YOKUCU a30ma noo Oetucmsauem

nepeuyHoll peakyueu VIbMPAPUOIEMO8020 U3TYHEeHUS

A6/151eMmCsl OKUCIeHUe Y2Ne8000pP0008 N0O delicmauem Yibmpaghuoienosozo
u3nyHenus
pasznodcenue yeae000po008 noo Oelicmeuem UHGPaKpacHo2o
U3yHenus

K 3aepsiznumensim B36CUICHHbLE BEUECMBA

ammocgepHozo 8030yxa

npU UCNOIb308AHUU
NPUPOOHO20 2a3d 6 Kauecmeae
MONIUBA HEOMHOCAMCS

OKCUObL Y2nepooa

OKCUObL Cepbl

OKCUObL azoma

Toxcuunocmv 0OHOMUNHBIX
CcoeOuHeHUll 21eMeHmMos
so3pacmaem 8 psoy:

Li, Cs, Rb, K, Na

Li, Na, K, Cs, Rb

Li, Na, K, Rb, Cs

Tokcuueckoe Oelicmeue
AMOMUHUSA CEA3AHO C:

enusHueM Ha memabonuzm ¢pocopa u hocopcooepacawyux
COeOUHEeHULL

AHMAacoOHU3SMOM K KAJIUrO

yeeaudeHuem akmusHocmu qbepjvteHmoe

CHUdMCEHUEM aKmuerHocmu qbepMeHmoe

Ilpu nonaoanuu 6 opeanuzm

YUaAnuoo8 Hampus Ulu Kaius
ompasnenue nPpoucxooum 3a
cuem

NpeKpauleHusl 6BHYmpuKiemoiHoc0 OKUCIEHUM

uHmechqbuKauuu BHYMPUKIEeMO4YHO20 OKUCIeHUA

uHmechd)uKauuu BHEKIEMOYHO20 OKUCTIEHUA

no0xXo0sm 6ce 8apuUanmbl

Yraorcume, xaxoe ceoticmeo
He XapakxmepHo 0Jisl
MSHCENbIX MEeMAILL

CNOCOOHOCHb K KOM?ZJZ@KCOOépCL?OGaHuIO

CNOCOOHOCMb K CMeHe cmeneru OKUCEHUs.

CnocooHOCMb pasznazamuvbCi HCUBbIMU OPcAHUSMAMU

CcnocobHoCcmb K Kamaiusy peakuuﬁ 6 OpcAHU3IMAX

Yraorcume, xaxas
Xapaxkmepucmuka He
nOOX00UM 0I5l MANCEIIbIX
Memaios

msoicestble Menaillbl AGIAIONCA MUKPOIIEMEHMAMU ONI5L JICUBBIX
OpP2aAHU3MOB

msidcesible Memainivl SAGSI0OMC MOKCUYHBIMU OIsL HCUBBIX
OpP2caAHU3IMOB

msidcernvie Memainivl 001a0arm MYymacerHHbIMU U
KAHYEepOceHHbIMU ceolicmeamu

Hanuyue msicevlx Memailos He 8ANCHO 05l HCUBBIX Op2aAHU3MOB

K ucmounukam 3aepsznenus
OKpydHcatoujeti cpeosl
OeH3(a)nuperHom He
omuocumcs

XJI0puposanue 800vl

CoICUcaHue opeanu4ecKkoco moniuea

KOn4eHue nuulesolx npoc)yrcmoe

6bIXJIONHbLE 2A3bl aemMonmpancnopma

Ymo xapaxmepusyem
nepCuCmMenmHoCb
necmuyuoa?

NPOOOINCUMENILHOCb €20 HCUZHU 8 Ouochepe

cmenenb 8030eUCMBUsI HA OKPYIHCAIOWYIO CPedy

cpedHecmepmenvhas 003d

JKOJlocU4YeCKas Hazcpy3Ka Ha 1 2a nocesa

na kakou epynnoi
necmuyuoo8 NPUMEHUMO

Gocghopopeanuueckue




onpeoeneHue XJlopopaanuyecKue
«Cnabopacmeopumvle 6

600e, OUeHb YCMOUYUBHL K npou3600HbLE XN0PPHEHOKCUKUCIOM
PA3N102CEHUIO, COXPAHAIOMCS
6 nouse OeCAMULeMusMU, Kapbamammubvle UHCeKMuyuobl

HAKanIueaiomcs 8
mpoghuyeckux yensx»

w N

No ok

© 0o

Bormpocsl 111 caMoCcTOsATENBHOM paOOTHI:
[TpupoHbIE FEOXUMHYECKUE AHOMAJIMU TSKENBIX METAILIOB.

BbydhepHas crmtocoOHOCTH TTOYB 1O OTHOIIEHHUIO K TSHKEIIBIM METaJlIaM.
BtopuuHnoe 3arps3HeHHEe BOJHBIX OOBEKTOB COCIMHEHHUSMH  TSKEIbIX
METAJIJIOB.

Tspkenbie MeTauisl B OMOCcEepHBIX MpoIieccax.

AHTPOIIOT€HHOE BO3/ICUCTBHE Ha OMOTCOXUMHYECCKUM UK yIepoa.
JlokazaTeapcTBa I100aIbHOTO MOTEIIICHHUS.

[IpupoaHbIe U aHTPOIIOTEHHBIE UCTOYHUKH 3arps3HEHUS OKPYXKAIOIICH Cpeabl
MOJTUITUKIIMYECKUMH apOMaTHUYECKUMHM YTIJIEBOAOPOIaMHU.

Metoabl 00pHOBI € 3aCOJICHUEM U 3allleIauUBAHUEM TTOYB.

AHTPOTIOTEHHBIC HCTOYHUKH, TOKCHUYHOCTh u KaHIIEPOTC€HHOCTh
rajJoreHOPraHUYECKUX COCTUHEHUN.

10.0cobeHHOCTH BO3JEHCTBHS XJOPOPTAaHUYCCKUX TICCTHIIMIOB Ha pPa3HBIC

TPYIIBI OPTAHU3MOB U YEJIOBEKA.

Jusa rekymero kourpoJas TK3:
[Tposepsiemass kommneteHiusi: OIIK-1 CrocoOeH y4YuThIBaTH COBPEMEHHBIE

TEHJECHIIMU PAa3BUTUS TEXHUKH M TEXHOJIOTMM B 00JacTu TexHOChepHO
0€30MacHOCTH, W3MEPUTEIbHON W BBIYMCIWUTEILHON TEXHUKH, WH(POPMAIMOHHBIX
TEXHOJIOTMM TIpU pEIIEHWH THUIIOBBIX 3a7ad B oOsactu mpodeccruoHaIbHOM
NeATeIIbHOCTH, CBSI3aHHOM C 3alllUTONM OKpYXKAloled cpeabl W 00ecleueHHEeM
oe3onacHoctu uesnoBeka;OIIK-1.3 JlemoHCTpUpyeT 3HAaHWE OCHOBHBIX 3aKOHOB
XUMHUH ¥ IOHUMaHHUE XUMHUUECKUX TTPOILIECCOB

Tect
Bonpoc Bapuanmer omeema
s no2nowenus ouoxcuoa cepwl uz | NaCl
6030yXa MeMOOOM XeMocopoyuu Ca(OH),
yenecoodopazHo UCNOIbL308ANMb CaCl,
pacmeop: KNO3
K abcopbyuonnvim annapamam c nozvle ckpyooepwl
HenpepbleHbiM KOHMAKMOM mapenviuamole KOIOHHbL
OMHOCAMCSL: MHO2CONONbHBLE MOKDbLE INEKMPODUTLMPbL
MHO20NONIOYHblEe NeHHble ANNapambl
Konuuecmeo aocopbama, a0CcopOYUOHHOU CNOCOOHOCHBIO
yoepoicusaemoe Ha eOUHUYHOU V0enbHOU NOBEPXHOCTBIO
NI0WA0U NOBEPXHOCMU pa30end IKBUBANECHMHBIM OUAMEMPOM
pas, nasvieaemcsi: OUHAMUYECKOU AKMUBHOCBIO

s kako2o uz npueedennvix 2a308 | OKCUO y2nepood




MOIHCHO UCNOJIb306AMb 68 KAdecmee OKCUO azoma

Memooa ouucmKu uzudecKyro Meman

abcopoyuro 8000t X10pucmslii 6000p0O0

s ynasnusanus opeanuieckux AKMUBUPOBAHHDILL Y20lb
BeUeCms 60 GILANCHBIX 2A308bIX yeonum

HOMOKax Hauboiee nooxooum CUnuKazeny

makou aocopoenm Kax: AKMUBHDBLLU OKCUO ANFOMUHUS
Ilpu evicokomemnepamyprom 6030yX

B80CCMAHOBIEHUL OKCUOO8 A30MdA 8 XJA0p
Kadecmee 60CCmMaHoO8UmMEINA MOJICHO | aMMUuakx

UCNONb308aMb OUOKCUO Y2nepooa
Memoodom mepmuueckoco Gopmanvoecuo
OKUCTIEHUSL MOHCHO 00e38pe0umbs OUOKCUO Ccepbl

oKcuo azoma
X0pucmslii 6000p0O0

K coopyarcenuam, mooenupyrowum | buogunvmpui

6u0ﬂ02MH€CKyi0 OUYUCMK)Y CMO4YHbLX

800

noJjist OpouteHusl

¢ unmencugpuxayuei npoyecca, nos NOO3eMHOUl hunompayuu

OMHOCAmMCA

buoxoazyiamopul

Kaxoii memoo obezzapasxcusanus XJ10puposanue
800bl He UCNONb3YIOM ? 030HUPOBAHUE

Oeticmsue Y D-uznyyenus
oeticmeue KMnO4

Aenenue 10KkanbHOU UBMEHEHUEeM COTHEYHOU aKMUSHOCMU
memnepamypHou UHEEPCUU 8 UBMEHEeHUeM MmeMNnepamypHoco epadueHma 6 mponocgepe
mponocghepe 006ycn081eHo usMeHenuem anbbedo nosepxXHoCmu 3emiu

poCcmom 6‘bl6p0€06 Y2INEeKUCN020 2a3a

N

0 N oo

Bomnpock! ajist camocTosITeIbHOM pabOTHI:
[TapaMeTpbl OIIEHKH 3arpsI3HEHHOCTH CPEJIbI.

B03M0HOCTH SKOCUCTEMHOTO HOPMUPOBAHUSI KAYECTBA OKPYKAIOIIEH CPE/Ibl.

XUMUKO-TEXHOJIIOTUYECKUE OCHOBBI OYHUCTKM TPOMBIIUICHHBIX BBIOPOCOB
HOJUIUKINYECKHUX YTIIEBOJOPOIOB.

TexHnyeckue BO3MOXKHOCTU CHI)KEHHS TOKCMYHOCTH BBIOPOCOB JBUTATENEH
BHYTPEHHETO CTOpaHus.

Bo3moskHnocTtu yBenuuenus 3PEeKTUBHOCTH afCcOPOITIH.

OU3NKO-XUMUYECKHE MeXaHU3MbI 2((HEKTUBHOCTH abCOpOIIHH.
Karanutuueckas ouncTka BEIOPOCOB 3arps3HSIONINX BEUIECTB.

TepMuyeckue MeTOAbl BOCCTAaHOBIEHHUS OKCHIOB a30Ta B IMPOMBIIUICHHBIX
BBIOpOCaX.

®u3nKo-xuMuYeckue mnapaMmerpbl 3PHEKTUBHOCTH OMOJOTUYECKOW OYUCTKU
CTOYHBIX BOJI.

10. COBpeMGHHBIC MCETO/bI O6€333pa}KI/IBaHI/I}I CTOYHBIX BO.

[TonHBIM KOMILIEKT SaﬂaHI/Iﬁ U MaTCpHaJIOB, HCO6XOI[I/IMBIX JJIs1 OLICHHUBAaHUA

pe3yapTaToB OOy4YeHHs TO IUCIUIUIMHE, XpaHUTCS Ha Kadeapepa3dpaboTyuka H




coiepKUT 50 mecmosvlx 8ONpPoco8 Ha Kadxcoyilo KomnemeHyuro, u3 Hux 20% -
sakpvimozo muna, 80% - omkpeimozo muna.

Jsi IpOMeKYTOYHOM ATTECTALMM

bunet Ne 1

1. OcoO0eHHOCTH XMMHUYECKOTO COCTaBa aTMOC(hepHI.

2. IlpupoiHbIe NCTOYHUKH TSKEIIBIX METAJIOB.

3. XUMHUKO-TEXHOJIOTUYECKUE OCHOBHI OYHCTKH IPOMBINIJICHHBIX BBIOPOCOB OT
JTMOKCHUIA YTIIepoaa.

buner Ne 2

[HEN

. OCcOOEHHOCTH XMMHYECKOT0 COCTaBa ruapochepsl.
. TexHoreHHbIE NCTOYHUKH TSHKEIBIX METAIIIOB.
3. AOcopOuus yrieKucaoro ra3a Bo10i U BOJHBIM PaCTBOPOM IOTAIIIA.

N

buner Ne 3

[EEY

. OcoOEHHOCTH XMMHYECKOTO COCTaBa >KMBOTO BEIIECTRA.
. TpancopManuu COeTMHEHHUH TSHKEIBIX METAJUIOB B MOYBAX.
3. AGcopOItus yraeKucIIoro ra3a BOAHBIMUA PACTBOPAMH IEJI0UEH U aMMHUaKa.

N

buner Ne 4

1. OcoO6eHHOCTH XMMHUYECKOTO COCTaBa MOYBEHHOTO TTOKPOBA.

2. TpanchopManuu ¥ TOKCHYHOCTh COSTUHEHUH TSKEITBIX METAILIOB B THApPOChEpeE.
3. Knaccudukanus crmocoOOB OYMCTKHA MPOMBINIJIECHHBIX BBIOPOCOB OT JIHOKCHIIA
CEpBHI.

buner Ne 5

1. BUOreoXMMUYECKUl ITUKII KUCIOpOoAa.
2. OcoOEHHOCTH BO3/ICUCTBUS TSKEIIBIX METAJIJIOB HA JKUBBIC OPTaHU3MBI.
3. AMMHa4YHbIE METOJIbI OYUCTKU MTPOMBIIUICHHBIX BEIOPOCOB OT AUOKCHAA CEPHI.

buner Ne 6

1. Ocob6ennocTr HOPMUPOBAHUS 0O30HOBOTO CJI0SI CTPATOCHEPHI.

2. buoreoxuMuuecKui UK yIiiepo/a.

3. V3BecTKOBBIN U M3BECTHSIKOBBIN METOJIbI OYUCTKU MPOMBIIUIEHHBIX BEIOPOCOB OT
JTMOKCHUJIA CEPBI.



bunet Ne 7

1. Uctounuku o30Ha B Tpornochepe. PoToXxuMuuecKue mporecehl.

2. AHTpPOIIOT€HHOE BO3/ICHCTBHE HA OMOTCOXUMHYECKUM UK yTiepoa.

3. Marue3uToBblli U MapraHIeBbIii METObI OYHUCTKH MPOMBIILICHHBIX BHIOPOCOB OT
JTIMOKCHJIA CEPHI.

bunet Ne §

1. 'maponornyeckuii UK U UK BOJOPOAA.

2. OU3MKO-XUMUYECKHE OCHOBBI MPOOJEMBI W  BO3MOXKHBIE TOCJEACTBUSA
IJ100aIbHOTO MOTEIICHHUS.

3. XUMHUKO-TEXHOJIOTUYECKUE OCHOBBI OYHCTKH IIPOMBINIICHHBIX BBIOPOCOB OT
OKCHJIOB a30Ta.

buner Ne 9

1. buoreoxumuueckuit UK a3ota. [IpupoaHas u npombIuIeHHas (QUKCALMS a30Ta.
AMMOHUDUKAITHS.

2. luxn natpus. [Ipobiiema 3acoseHus MoYB.

3. AGCOpOITMOHHBIC METOABI OYUCTKHU MPOMBIIIICHHBIX BHIOPOCOB OT OKCHJIOB a30Ta.

buner Ne 10

1. buoreoxumudeckuid LMK a3ota. Hutpudukauus v neHuTpuduKanms.

2. 3arps3HEHHE OKPYKAIOIIEH Cpeapl CHHTECTHYCCKUMHU BBICOKOMOJICKYISIPHBIMU
COCJIMHECHUSIMU.

3. AcopOIIMOHHBIE METOABI OYMCTKH MPOMBIIIJICHHBIX BEBIOPOCOB OT OKCHIOB a30Ta.
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