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Pabouas mporpamma muctuIuiiHbl «OCHOBBI 3KOJOT0-aHATHUTHYECKOTO KOHTpoJsi» /coct. A. IlaoB —
Hanpuuk: ®I'BOY KBI'Y, 2023 - 13 c.

Pabouas nporpaMma JUCHMIUIMHBI IPEJHA3HAYEHA AT CTYJEHTOB O4YHOM (hopMBbI 0OYYEHUs 1O CHelu-
anbHocTy 04.03.01 Xumust (XuMus OKpyXKaromeil cpeabl, XMMUYECKasi SKCIepTH3a U HKOJOrHuecKas 6e3-
OTacHOCTh), 3 cemecTp, 2 Kypc.

Pabouas mporpamMma AMCUMILTUHBI (MOAYJS]) COCTaBleHA C y4yeToM (eaepaibHOro rocyJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAapTa BHICIIEr0 00pa3oBaHus 1o HanpaieHuio moarotoBku 04.03.01- Xumus (Xu-
MUl OKpYKAIOIIEeH cpelbl, XUMUYecKasi HKCIEPTHU3a U SKOJOornueckas 0€30MacHOCTb) YTBEPKICHHOIO MpHKa-
30M Munrcrepersa oopazoBanust v Hayk PO ot 17 uromst 2017 1. Ne 671 "O0 yreprkaeHnn (henepaibHOro TocyiapCeTBeH-
HOTO 00Pa30BaTEIILHOIO CTaH/IAPTa BBICITIETO 00Pa30BaHus - OakaiaBpyar 1o HarnpariieHnro roaroroBku 04.03.01 Xumus'
(c M3BMeHeHusIMU | JorioiHeHusIMK) Penakimst ¢ mamenenmsimu Nel456 ot 26.11.2020 1.



1. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH S MO JUCHUIIMHE (MOAYJII0), COOTHECEHHBIX
¢ INIAHUPYEMbIMH pe3yJibTATaMH 0CBOCHHMS 00pa30BaTeIbHOM MPOrpaMMBbl

Buinycknux, oceousuiuti OUCYuniury, 00axceH 001a0ams CiedyiouumMu KOMnemeHyusmMu.

- OK-3 roTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATU3ALINH, UCTIOIB30BAHUIO TBOPUECKOTO MOTEHIINANIA;

- OIIK-1 cnocoOHOCTBIO UCTIONB30BAaTh M Pa3BUBATh TEOPETUYECKHE OCHOBBI TPAIUIIMOHHBIX U HOBBIX
pa3ziesioB XUMUHU MIPU pEeIIeHUU TPOo(hecCHOHANBHBIX 3a]1a4;

- [IK-2 BnaneHneM Teopuell 1 HaBbIKAMH MIPAKTUYECKON paboTHl B M130paHHOI 00J1aCTH XUMUH.

Buvinycknuk, oceousuiuti Oucyuniuny:

1. 10JIKeH 3HATE:

- CBOMCTBA OCHOBHBIX XUMHUYECKUX 3arpsa3HUTENEH, 00 UX MPEBpAIIEHUSIX B OKpYKaIOIIel cpese;

- OCHOBHBIE€ XMMHUKO-aHAJIUTHYECKUE METO/IbI OLICHKH COCTOSIHUSI OKPYXKAIOILEH CPEbL;

- 0 POJIM U MECTE SKOAHAIUTUYECKOTO KOHTPOJIS B CUCTEME IKOJIOTMYECKOTO MOHUTOPHUHTA.

2. 10JIZK€H YMeTh:

- 000CHOBaTh BBIOOP CPEACTB AHATTUTHYECKOTO KOHTPOJIS 3arpsi3HUTENEH;

- MPOBOJUTH AHATUTHUYECKHE OMPECNICHUsl 3arpsA3HUTENCH COBPEMEHHBIMU XHUMHUYECKUMHU, (U3UKO-
XUMHUYECKUMH U PU3UYECKUMH METOJIAMU;

- IIPEeIBUJIETh PE3YJbTAThl BO3ACHCTBUS MPOMBILIUICHHBIX U OBITOBBIX BHIOPOCOB HA OKPYKAIOIIYIO Cpe-
ay.

3. 10J2KeH BJIaJeTh:

- OCHOBHBIMH METOJaMH XHUMHYECKOTO, (PU3UKO-XMMHUYECKOTO U (PHU3UIECKOr0 KOHTPOJST XMMHYCCKUX
3arpsi3HUTENEl B 00BEKTaX OKPYKAIOUICH cpebl.

4. 10JIZKeH 1eMOHCTPUPOBATH CIIOCOOHOCTH U TOTOBHOCTh:!

- IPUMEHSATh NOJIyYCHHbIC 3HAHUS Ha MPAKTUKE.

2. MecTO JUCHUILIMHBI B CTPYKTYPe OCHOBHOI NPodecCHOHATBHOM
OO0pa3zoBaTe/IbHON MPOrpaMMbl BbicIIero 00pa3oBaHusi
Jannast yueOHasi nUCUUIUIMHA BKiIodeHa B pazaen b1.B.J[B.02.01 ducuunnuuel (MOIyIu) OCHOBHOU IPO-
deccuonanpHOU 00pazoBaTenbHON porpammel 04.03.01 Xumust (XuMUST OKpYKAIOIICH cCpebl, XHMHYECKast
JKCIIEPTH3a U HKOJIOTHYECKasi 0€30MacHOCTh) U OTHOCUTCS K 00s13aTeNIbHBIM AucuuimnHamM. OcBanBaeTcst Ha
2 Kypce, B 3 cemecTpe.

3. O0beM AUCHHUILUINHBI (MOYJIs1) B 32a4€THBIX eJUHULAX C YKa3aHHeM KOJIUYeCTBA YacoB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaasaresieM (10 BUAAM y4eOHBIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00TY 00yUYaKOIIUXCSI.

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX eIuHMI, 144 yaca.

KonTakTHas pabota - 72 yaca, B TOM YHUCIIE JEKIIUH - 36 4acoB, MpakTHUecKue 3aHaTus - 0
yaca(oB), 1abopaTtopHbie paboThl — 36 4acoB, KOHTPOJIb CAMOCTOATEIbHOU paboThI - 0 yaca(oB).
CamocrosrenbHas padora - 45 yacos.

KonTposns (3a4€t / sx3ameH) - 27 yacos.

dopma MPOMEKYTOYHOTO KOHTPOJIS AUCHHUIUIMHBL: 9K3aMEH B 3 ceMecTpe.

4. Copep:xanue AUCUMITUHBI

Tema 1. DxoaHanuTHUYeCcKAsA XUMUS. JKOAHAJIUTHYECKHUI KOHTPOIb OCHOBHBbIE NOHATHS, TEPMU-
HBI.

1. Anamutrueckast Xumusi B 3kosiorusi. OCHOBHBIC TIOHSTHS, TEPMHUHBI, 3a1aun. Habmonenne 3a u3me-
HEHMEM COCTOSIHUSI OMOC(epbl, UCTOYHUKAMHU 3arps3HEHUs M (GakTopaMu BO3ACUCTBUS. AHTPOIOTEHHbIE
¢dakTopbl. MecTo KOaHATUTUYECKOTO MOHMTOPHUHTA B CHCTEME HAayK O YKU3HU. DKOAHAJTUTHYECKUN KOH-
TPOJIb OKPY’KaIOLIeH Cpebl, ero pojib B MPUHITUM MPUPOAOOXPAaHHBIX perieHuil. OueHka cocTosHus Ouo-
cdepbl, DKOIOrHuecKre KpUTEpUn KayecTBa MPUPOTHON CPEIbI.

[Tporno3upoBanue coCTOSTHUS OMOC(hEpHl U OLIEHKA MPOTHO3UPYEMOT'O COCTOSHUS. DKOJIOTHUECKas XU-
Musl U xuMHuueckas skonorus. buocdepa. EcrectBenHbie skocucTeMsl. [IpuHINIIBI (YHKIIMOHUPOBAHUS KO-
cucreM. Kiaccudukanus sxKonorndeckux (GpakTopoB (aOMOTHUECKUe, OMOTUYECKHE U aHTPOIOTeHHbIE (ak-



Topbl). buoreoxumuyeckue MUKIBI 3J1eMEeHTOB. KpyroBopor XxuMudeckux coeluHeHUil B Ouocdepe B pe-
3yJbTaTe 4YenoBedeckoi aesrenbHocTH. Hoocdepa. VckyccTBeHHBIE SKOCHCTEMBI. AHTPOIIOT€HHBIE XHUMHU-
YEeCKHUE 3arpsS3HUTENH, TyTH U CKOPOCTU UX MUTPAIlUU, MEXaHU3MBbI NpeBpaiieHuii B oobekrax OC.

Tema 2. Xemocdepa. IkoaHAINTHYCCKHIT MOHMTOPUHT 3arpsA3HUTeJIel

2. Xemocdepa. XMMHUYECKHE BEIIECTBA KaK 3arpsi3HUTENIN 00BEKTOB OKpyxkaromen cpeapl. Kcenobno-
TUKHU. DKOTOKCUKAHThl. Cynep3KOTOKCUKAaHThl. TOKCUUHOCTH. Mepbl TOKCUYHOCTH.

CrangapThl KayecTBa OKpy»katoiiei cpennl: sxonornueckue - [IJK, IIIB, JOK, ITIH,M/H; npous-
BojicTeHHO-x03siicTBeHHbIe - [1/IB,ITAC ITATLIIITI. Kinaccudukammsi 5KOTOKCHKAHTOB.

CoBpeMeHHbIE METO/Ibl aHAIM3a U ONPEIEICHUS 3arpsi3HUTENEH OKpyxarolen cpeibl. OCHOBHBIE MET-
poJjiorudeckre xapaktepuctuku MetonoB. [Ipeaen oOuapyxkenust (IIpO) kak ocHOBHas MeTpoJoruyeckas
xapakrepuctuka ananusa. Bzaumocsssp [IpO u ITJIK ToOkCHKaHTOB - 3arps3HUTENCH OKpYXKarolenh Cpebl.
[Ipo6nema camxenus [IpO. OnpeneneHne cien0BbIX KOJIHMYECTB SKOTOKCHKAHTOB.

Tema 3. CBolicTBa OCHOBHBIX XMMHYeCKHX 3arpsi3HuTe/1eid. CyneproKkCMKaHTBI.

3. OcHOBHBIE 3arpsI3HUTEN OKpYXKaromen cpeabl. Hutpatsl, HUTpuTHL. Tshkenbie metawioB. Jluben3o-
JTMOKCUHBI, TuOeH30(]ypaHbl. XI0pOopraHuyecKre MecTUIH b, hochopopraHnuecKie NeCTUUAbl. XUMUuYe-
CKHME BEIIECTBA B OKPYXKAIOIIEH Cpelle KaK TOKCUKAHTbI, HOCUTEIN WJIA NPEIUIECTBEHHUKH TOKCUYECKUX
BemiecTB. [lyrn oOpa3oBaHus, TPAaHCIIOPT KCEHOOMOTHKOB B OKPY)KAIOLIEH cpejie, HAaKOIICHHE B Tpouyie-
ckux uensax. Tokcuynocts. [lyTu nonaganusi B OpraHu3M TOKCUKaHTOB.

CynepToKCHKaHThl KaK O0BEKT MOHHMTOpWHTa. OCHOBHBIC 3arpsS3HHUTENN STOW TPYIIIBL: TUOKCHHBI,
[TAY, auTpo3amunsl, necTuuasl U T.4. KpaTkas xapaktepuctuka. VICTOUHUKH 3arpsi3HEHUs U BIUSHUE CY-
NEPTOKCUKAHTOB Ha 3/10pPOBbE HACEJICHUS.

[IpeBpaiieHue BemecTs B OKpyxatouei cpeae. Poib npeBpaiieHuii XMuMUYECKUX BEIIECTB B OKPYKaAO-
mieit cpene. oroxumuueckue npespaieHus. [ uapoinTuyeckue npespaieHusl.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiinu. Metabonuueckue npeBpaiieHrs. OCHOBHBIE THUIIBI peak-
Ui ¢ ydactueM ()epMEHTATUBHBIX CHCTEM. DKOJIOTUYECKOE U aHAJUTUYECKOE 3HAUCHHE XUMHUYECKUX Tpe-
BpallleHUI BEUIECTB B OKPYKAOIIEH cpefe.

Tema 4. IK0/10r0-aHAINTHYECKUI KOHTPOJIb 3arpsi3HUTe el aTMochepbl

4. KoHTpoIb COCTOSIHUS BO3AYIITHON cpefibl. MOHUTOpUHT (hr3ruecKux (PakTopoB BO3ACHCTBUS HA BO3-
OymHyo cpeny. @usmueckue (GaxTopbl: IIyM, HH(Pa3BYK, IEKTPOMArHUTHBIC W3TYYCHUS, PaIUOAKTHB-
HOCTh. MexaHM3M UX BO3JICHCTBHS Ha YeIOBEKa U OKpYyxkarolryto cpeny. HopmupoBanue ¢puznueckux ¢ak-
TOpOoB. MOHUTOPHHT 3arpsi3HA0mUX atMocdepy BemniectB. OcHoBHbIE 3arps3Hstonme Bemectsa: CO,, SO,,
NOy, yrieBoaopo/sl, a3po30iH, poTroxumMudeckue okcuaantsl, [TAY, nocrosHHble ra3el. X Bo3neiicTBue
Ha 4eJIOBEKA U OKPYKAIOILIYI0 CpPeay.

Mexanusm camoouuiienus atmocdepsl. VicTounuku 3arpsi3sHeHus: aTMocdepbl. MOOUITBHBIE U CTAIHO-
HapHbIE UCTOYHUKU. 3arpsi3HEHUE BO3AyXa MPU CKUTAHUU TOIUIMBA. [IpoMbllIIeHHbIE TPEeANpUATHS KaK Hc-
TOYHHMKH 3arpsiI3HEHUs BO3/lyXa: YepHas U LIBETHAsl METAJUTyprusi, XMUMHUUYECKAsl MPOMBIILIEHHOCTh U Ap. Ilo-
Ka3aTenu KayecTBa atMochepHoro Boznyxa: naauBuayaibubie (NOy, SO,, CO, [TAY, nbuib) 1 0000111eHHbIE
(adpo3oapHas MyTHOCTh aTMocdepsbl, 3amax). KocBeHHbIe MOKazaTe Iy 3arpsi3HeHNs] aTMOC(EPHOTO BO3/1yXa
(cocTaB aTMOC(EpHBIX BBINAJACHUH, YPOBEHb 3arps3HEHMsI CHEXKHOTO MOKpoBa). CTaHIapThl KauecTBa aTMO-
cepHoro Bo3ayxa.

CanurapHo-ruruennueckue [1/IK, MakcumanbHO-pa3zoBble, cpeaHecyTouHble. Kputepun kauecTBa mnpu
KOMIUIEKCHOM BO3JICUCTBUU 3arps3HAIOMUX BemiecTB. KOMOMHUPOBAaHHBIN MOKa3aTelb 3arps3HEHHs] aTMO-
chepsl - UHIEKC 3arpsisHeHUs1 atMocdepbl. PaccessHue 3arps3HsAOmMUX BemecTB B atMocdepe. Brusaue
a’poIMHAMUYECKHX (PaKTOPOB Ha paccesHue 3arpsi3sHUTeNel. BricoTa SKBUBaIEHTHOIO UCTOUYHUKA. BinsHue
METEOPOJOTHYECKUX (PAKTOPOB: HaMpaBiIe€HHE M CKOPOCTh BeTpa. TemmepaTypHas cTpaTU(UKalus aTMo-
cdepsl, nHBepcun. HebmaronpusTHble METEOyCIOBHUSI.

[ToTentman 3arps3HeHus: armocdeprl. Bimsiaue penbeda MECTHOCTH U TOPOJCKON 3aCTpOMKU. MeTo b
pacyeTa KOHILIEHTpAIMH 3arps3HSAIONIMX BEIIECTB B MPU3EMHOM ciioe atMocdepbl. KOHTpOIb MCTOYHHUKOB
3arpsisHeHHsT aTMocdepbl. Opranuzaius HaOMIOACHUN 32 YpOBHEM 3arpssHeHus arMochepsl. OnpeneneHue
IPUOPUTETHOTO CIIUCKA BELECTB, MOAJIEKAINUX KOHTPOJIIO.

[Iporpamma cTarmoHapHBIX, MAPIIPYTHHIX U MO aKeIbHBIX HAOMIOAeHIH. PernoHansHbIii MOHUTOPUHT
3arps3HeHust atMocepbl. MOHUTOPUHT TPAHCTPAHUYHOTO MEPEHOCa 3arps3HAIONIMX BeulecTB. "DTaaoHbl"
YpOBHS (POHOBOTO 3arpsiI3HEHUS: 3all0BEIHUKH, TOpHAsi MECTHOCTD U T.A. HabmoneHus 3a GoHOBBIM 3arpsi3-



HeHMeM atMmocgepsl. [IporHo3upoBanue ypoBHs 3arpsisHeHHs aTMocdepHoro Bo3ayxa. KocBeHHbI MOHU-
TOPUHT aTMOC(epbl. MOHUTOPUHT aTMOC(EpPHBINA BbinageHnid. CHEXHBIH MOHUTOPHHT .

Tema 5. IK0JIOr0-aHAJTUTHYECKU A KOHTPOJIb 3arpsi3HUTE/Ieil MPUPOIHBIX BOJ

5. KonTponb coctostHus MPUPOIHBIX BOJ VICTOYHMKM 3arpsi3HEHHs MPUPOIHBIX Box. Kiaccuduxanms
CTOYHBIX BOJA. OCOOEHHOCTU OBITOBBIX M MPOMBIIIJIEHHBIX CTOYHBIX BOJA. CTOYHBIE BOJBI C CEIbCKOXO3SIH-
CTBEHHBIX TeppuTopuil. GakTOpPsl BO3ACUCTBHUS M PEAKIIMM HA HUX a0MOTHYECKOW M OMOTHYECKOW COCTaB-
JSIFOIIMX BOJHBIX 3KOcHCTeM. Pa3znararomuecst opraHn4eckye BeIecTBa, OMOreHHbIE 3IEMEHTHI, HeTernpo-
nyktel, nectuuuabl, CITABBI, GeHoubl, TSHKeIble MEeTasllbl, B3BEIICHHBIE BEIIeCTBA. TemaoBoe U paguoak-
TUBHOE 3arpsi3HeHue. [1oHOe U OTHOCHUTENIBHOE CaMOOUYUILEHUE BOJHOIO OOBEKTa B IMPUCYTCTBUU 3arpsis-
HSIOIUX BEILECTB.

[Toka3zarenu kauecTBa BOJ: 00OOIIEHHBIE, IPYNIIOBBIC M WHAUBHAYyaNbHbIE. OpraHoJIeNTHYECKUE CBOM-
CTBa BOJbI, PU3UKO-XMMHUYECKHE [TOKA3aTEIN COCTOSHUS, 1I0KA3aTEIN MAKPOKOMIIOHEHTHOI'O MUHEPAJIbHOTO
COCTaBa: MUHEpaAIU3aLHUsl, CyXOH OCTATOK, 3JIEKTPOIPOBOJHOCTb, KUCIIOTHOCTb, IIEJIOYHOCTD, KECTKOCTD.

B3anMocBs3p nokazaTeneil MuHepasbHOro cocraBa BoA. OOO0OIIEHHBIE U IPYMIIOBBIE [TOKA3aTeNU CO-
neprxkanus oprannueckux semects OOV, 110, XIIK, BIIK u ux cooTHoLEHMs, XapaKTEPU3YIOLUE IPUPOIY
OpPraHUYECKOT0 3arpsA3HECHHUS.

CanuTapHO-0aKTEPHOIOTUIECKHUE M THIPOOHOIOTHYECKHE TTOKa3aTend. BeIOOp penpe3eHTaTHBHBIX I10-
KaszaTesell JJIs OLICHKM aHTPOIOI€HHBIX M3MEHEHMH KadecTBa BoA. Jlumutupyromue nokasarenu. Mcnomns-
30BaHUE Pa3IMUHBIX IOKa3aTeslel Ui OLEHKU KadecTBa BoJ. OpraHu3anuss MOHUTOPUHIA UCTOYHUKOB 3a-
rpsi3HeHus. ['ocyiapcTBEHHBIN, IPOU3BOJCTBEHHBIH U OOLIECTBEHHBIH SKOJOTMYECKUN KOHTPOJIb. DKOaHa-
JUTUYECKUNA KOHTPOJIb KaK IMOJICUCTEMAa MOHUTOPUHIA MCTOYHUKOB 3arpsizHeHus. OpraHuzainus CHUCTEMbI
MOHMTOPHHIA TOBEPXHOCTHBIX MPECHBIX BOA. MOHUTOPHHT NOJ3EMHBIX BOJ. MOHUTOPUHI MOPCKOM CpENBI.
OKOMOHUTOPHUHI OKEaHa.

Tema 6. IK0J10r0-aHAIUTHYECKUI KOHTPOJIb 3arpsi3HUTE el 0B

6. MOHUTOPUHT COCTOSIHUS TOYB MeXxaHnyecKuil 1 XMMMUYECKUN COCTaB MOYB. VICTOUHMKY 3arpsi3HEHUS
IIOYB: MPOMBIIUIEHHOE MPOU3BOJCTBO, KOMMYHAJIbHO-OBITOBBIE OTXO/Ibl, CEJILCKOE XO034HCTBO, aTMochepa
KaK BTOPUYHBIN MCTOYHUK 3arpsi3HeHus noussl. [IpuopurerHblie 3arps3ustomue Beniectsa. Kiaccol onacHo-
cti. O1eHKa CTENEHN OMACHOCTH BEUIECTB 10 YPOBHIO UX BO3JCHCTBHUS HA CUCTEMBI: 10YBA-paCTEHUs, 110Y-
Ba-TPYHTOBBIC BOJIbI, TOYBA-aTMOC(HEPHBIN BO3IYX.

Knaccugukarus nous no ycToH4MBOCTH K 3arpsizHeHHI0. KoHTpoiupyeMble OKa3aTenu XUMHUYECKOTOo
COCTOSIHUS TOYB MPU OYBEHHO-XUMUYECKOM MOHUTOpUHTe. KOMIUIEKCHBIN MOKa3aTenb 3arpsA3HeHus OYB.
Kareropuu 3arpszHeHus nous. OpraHusanus MOYBEHHOIO MOHMTOPHMHIA Ha JIOKAJIBHOM M PETHOHAIBHOM
YPOBHSIX.

Tema 7. MecTO 9K0aHATUTHYECKOI0 KOHTPOJIA B CHCTEMeE IKOJOrMYeCKOr0 MOHUTOPUHIA

7. Knaccudukanus cucteM U TMOACUCTEM MOHHMTOpPHUHTA. [ 100anbHBIN, perMOHAIbHBIN, JTOKAIbHBIM,
MEXIyHApOAHBIM M HallMOHAJBHBI MOHUTOPUHT OKpYyXkaromleil cpensl. KpaTkas xapakTepuctuka reopusu-
YECKOro, OMOJIOTMYECKOT0, 3KOJIOIMYECKOro, MEINKO-OMOJIOTHYECKOro, KIMMAaTHYEeCKOI0 MOHHUTOPHHIA,
MOHUTOPHHT OKeaHa. [IpHOpUTETHbIE CHUCTEMbl MOHHUTOPUHIa U (aKTOpbl BO3AEUCTBHUSA. IKOJIOro-
AQHAJIMTUYECKUH MOHUTOPHHT U €T0 POJb B IPUHATHH IPUPOJAOOXPAHHBIX PEIICHHUN. ['0Cy1TapCTBEHHBIN HKO-
JIOTUYECKHUM KOHTpOub. EfuHas rocynapcTBeHHas cucTeMa MOHUTOpUHra okpyskaromen cpeasl PT. ®akro-
pBl, BIMSIOIIME HA 370poBbe HacesieHus. COBEpIIEHCTBOBAHWE METOJ/IOB AHAJUTHUECKOIO KOHTPOJS Kak
IyTh K HOBBIM TE€XHOJIOTHSIM MOHUTOPUHIa aHTPOIIOT€HHOT'O BO3/IEHCTBUS Ha cpelly OOUTaHMsL.

5. llepevyenn yueOHO-METOANYECKOT0 0OecieYeHHs 1JIsi CAMOCTOSITEIbHOM PadoThI

00y4YaIIUXCs M0 JUCHHUILIMHE (MOYJII0)

[Topsimox opraHu3anuy M OCYLIECTBIEHUS 00pa30BaTeNbHOM EATEIBHOCTH 10 00pa30BaTEIbHBIM MPO-
rpaMmaM BBICIIEr0 00pa3oBaHHUs - MporpamMmamM OakanaBpuara, MporpaMmaM CIelHaluTeTa, IporpaMMamM
MarucTparypsl (yTBepKI€H mpukazoM MuHucTepcTBa 0oOpa3oBaHus W Hayku Poccuiickoit denepammu
N1367 ot 19 nekabps 2013 r.).

[Tucemo MunuctepctBa obpazoBanus Poccuiickonn ®@enepanuu N14-55-996un/15 ot 27.11.2002 "O6
AKTUBU3AIMHM CAMOCTOSITETIbHON paboThI CTYAEHTOB BhIcIINX yueOHbIX 3aBeaeHuil" Ilonoxenue N 0.1.1.67-
06/265/15 ot 24 nexabps 2015 1. "OO6 opraHm3anu TEKYIIETO ¥ MPOMEXYTOYHOTO KOHTPOJIS 3HAHUHU 00Yy-
qaoumxcs (heeparbHOro rocy1apcTBEHHOIO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEXKIACHHUS BBICIIETO 00-
pazoBanus "KbI'Y""



[Tomoxenne N 0.1.1.67-06/241/15 ot 14 nexabps 2015 r. "O dopmupoBanun (oHma OIEHOYHBIX
CPEZCTB Ul MPOBEACHUS TEKYIIEH, TPOMEKYTOUHON M UTOTOBOM aTTEeCTalluu 00yJaromuxcs GenepaibHoro
rOCYJapCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEILHOTO YUPEKIeHUS Bhiciero oopasosanus "KbBI'Y".

Texywuii Konmpono

1. KonTposbHasi padora

Bonpocs! kK KOHTpOJIBHOM padoTe:

1. DKoaHaTUTUYECKNH MOHUTOPUHT U YKOAHATUTHYECKUI KOHTPOJIb.

2. OCHOBHBIE THUIIBI 3arpsi3HUTENCH 0OBEKTOB OKpYyXaromieil cpeapl. OCHOBHBIE U CIIEIU(PHUECKUE 3a-
TPSI3HUTEIIN.

3. KommuiekcHble oka3aTelu 3arpsi3HeHUs] 00bEKTOB OKPYXKAIOIIeH Cpeibl.

4. MeTo1pl aHaNM3a, UCIIOJIb3yEMBIE I ONPEIECIICHNUS OCHOBHBIX 3arpsA3HUTENEH 00BbEKTOB OKPYKaro-
el cpebl.

2. Pegepar

Temsbl pepeparos:

1. MeTasuibl 1 UX COCAMHEHUS KaK 3arpsi3HUTENN 0OBEKTOB OKPYXKAIOIIEH Cpebl U METO/bI UX OIpe/e-
JICHUS.

2. He(tb 1 HepTEepOIyKTHI KaK 3arpsiI3HUTENIN 00BEKTOB OKPYKAIOIIEH CPE/Ibl U METO/IbI UX OIpeJiene-
HUS.

3. Y1o0peHus Kak 3arpsi3HUTENH [T0YB U IPUPOJIHBIX BOJ U METO/IbI X OIPEACIICHHUS.

4. AHTUOMOTHKHY B MIPOIYKTAX MUTAHUS U METOJIBI UX OIpPE/ICICHHUS.

5. IlecTuum bl KaKk 3arps3HUTENN IIOYB U MPOAYKTHI CEIbCKOT0 X0341HCTBA U METO/bI UX ONPEEIICHUs

6. [TonuapoMaTudeckue yriieBoI0pO/Ibl KaK 3arpsi3HUTENH 00BEKTOB OKPY KAIOIIEH Cpeibl U METObI UX
OIIpeIeNICHUS.

7. @eHOoIBl KaK 3arps3HUTENN 00bEKTOB OKPY)KAIOIIEH CPEIbl U METO/IbI UX OIpEIeICHHUS.

8. IIoBepXHOCTHO-aKTHUBHbIE COEIMHEHUS U KaK 3arpsA3HUTENN OOBbEKTOB OKPYXKAlOIIEeH Cpellbl U METO-
JIbl UX ONPEIEICHUS.

9. MOHUTOPUHT KauecTBa OKeaHa.

10. IIpomblliUIEeHHBIE BBIOPOCHI, UX COCTAaB U CIIOCOOBI KOHTPOJIA.

11. IIpombllIEHHBIE CTOUHBIE BOJBI, UX COCTAB U CIIOCOOBI KOHTPOJIS.

12. Onenka kadecTBa MPOYKTOB MUTAHUS: OCHOBHBIE 3arPS3HUTENH U CIIOCOOBI MX OMPEIEIICHUS.

13. Onpenenenrie HAPKOTUUECKUX COSAMHEHUH, TOMTUHTOBBIM KOHTPOJIb.

14. CriocoObl paHHEH TUarHOCTUKY 3a00JIeBaHH.

JK3aMeH

Bonpocsl k 5k3amMeny

1. OCHOBHBIE THUIIBI 3arPsSI3HUTENCH O0BEKTOB OKPYKAIOIICH CPEIbI.

2. Ponb npeBpallleHlil XMMUUYECKUX BEIIECTB B OKpyXkatolei cpene. PoToOXUMHUECKUE MPEBPALLECHHUS.

['unponutuueckue npespaiieHus. OKMCIUTENbHO-BOCCTAHOBUTENb HblE peakiui. MeTrabonnueckue

MpEeBpaICHHUS.

3. OcHoBHbIe 3arps3ustonie armocdepy Bemecta: CO,, SO, NOy, yriieBooposl, aspo3oiu, HoTo-
XUMUYECKHE OKCUIaHThl, [IAY, mocTosiHHbIE Ta3bI.

4. Cranpaptel KauecTBa armochepHoro Bo3zayxa. CanurtapHo-rurunenundeckue I1/IK, makxcumanbHO-
pa3oBble, cpeHecyTouHble. Kputepun kauecTBa Mpu KOMIUJIEKCHOM BO3JEHCTBUU 3arps3HSIONIMX BEUIECTB.
KoMOuHMpoBaHHBIN MoOKazaTenb 3arpsa3HeHus] aTMochepbl — KOMIUIEKCHBIM MHIEKC 3arpsi3HEHUs: aTMocge-
PBL

5. MeTtozpl onpesiesieHus: OCHOBHBIX 3arpsi3HUTENEH aTMOoc(hephl.

6. PacueT KOMIUIEKCHOTO MH/IEKCA 3arpsi3HEHHS aTMOC(EPBI.

7. ICTOYHMKH 3arpsi3HEHUS PUPOIHBIX BOI.

8. OCHOBHBIE 3arpsi3HUTENN MPUPOAHBIX BOJ: pa3iiararoliuecs OpraHMYeckhe BelecTBa, OMOTEeHHbIE
3JIeMEHThI, HeTenpoayKThl, nectuuusl, CITABBI, (peHOmbI, TSKENbIe METallIbl, B3BEIICHHbIE BEIIECTBA.

9. MeTozs! onpeiesieHus: OCHOBHBIX 3arps3HUTENEH IPUPOJHBIX BOJ.

10. Iloka3zaTenu kayecTBa BoJI: 0000IIEHHBIE, PYNIIOBbIE U MHAUBHIyalbHbIE. OOO0OIIEHHbBIE U TPYTIIO-
BbIE TIOKA3aTeNnu coaepxanus oprannueckux semects OOV, I10, XIIK, BITK.

11. icnonb3oBaHue OMXxpoMaToMeTpUn U epMaHroHaTomerpun Juist pacuera XIIK.



12.Ponp mpo6ooTdopa 1 MpoOOMOArOTOBKY B aHAIU3€ CJIEIOBBIX KOJMYECTB BELIECTB B BOAHBIX, BO3-
JOYIIHBIX Cpefax M TBepIbIX oopasuax. [Ipo0ooTdop u nuHaMU3M 0OBEKTOB OKPY>KAIOILIEH CPEIbI.

13. Metoasl oTO60opa nMpod BO3AYIIHBIX cpef (ITapoB, adpo30Jieii), BOJHBIX cpea. AHAIN3 PaBHOBECHOTO
napa.

14. Xpanenue oTroOpaHHbIX TPO0. ['oMoreHn3aius TBepAbIX 00pa3IoB.

15. OcHOBHBIE MTPHEMBI pa3AeieHUs U KOHIIEHTPUPOBAHUS ONpEAeNsieMbIX BemecTB. JKkerpakuus. [le-
peroHka c nmapom, cyonumanus, quanus. [IpenapatuBnas xpomarorpadusi.

6. [TepeyeHb OCHOBHOI U JONOJHUTEILHOM Y4eOHOIi JIUTEpaTyphI,
HEe00X0IUMOM JIJIsl OCBOEHUSI AU CHUIJIMHBI (MOIYJIs1)

6.1 OcHoBHas iMTEpaTypa:

1. OCHOBBI aHAIMTUYECKOW XMMHH: B 2 TOMaX: YYEOHUK JIJIsi CTYJCHTOB BBICIIUX yYCOHBIX 3aBEICHHM,
00yJaromuxcs M0 XUMHUUYECKUM HarpaBieHusM / mox pen. akan. FO.A. 3omoToBa. 5-e u3z., ctep. Mockaa:
Axamemus, T. 1.2012.383 c.

2. OCHOBBI aHATUTUYECKON XUMHUU: B 2 TOMaX: YUCOHHK JJISl CTYJICHTOB BBICIIMX yYCOHBIX 3aBEIACHHUIA,
oOydJaronuxcsi Mo XMMHUYECKUM HarpaBieHusM / on pex. akan. FO.A. 3omoToBa. 5-¢ u3j., crep. Mocksa:
Axanemus, T. 2. 2012. 407 c.

3. Tokcukonoruyeckass Xxumusi. AHaIuTHYecKas Tokcukonorus: yuyebnuk / Ilon pen. P.Y. XaGpuena,
H.U. Kanerunoii. - M.: I'DOTAP-Meaua, 2010. - 752 c. // http://www.studmedlib.ru/ru/book/ ISBN
9785970415375 .html

4. Xumudeckass 0€30MacHOCTh U MOHUTOPHUHT JKHMBBIX CHCTEM Ha MPHUHIMIIAX OMOMHUMETHKH: Y4eOHOE
nocooOwue: /Ui CTYJEHTOB BBICIINX Y4€OHBIX 3aBEJCHHI, 00yUaroIuXCsl M0 XUMHUYECKUM CIIEUATBHOCTIM /
I'.K. byaaukos, C.1O. I'apmonos, 2.11. Mensniesa, I'.A. Estiorun. Mocksa: UTHOPA-M, 2013. 319 c.

5. bynnukos I'.K. Xumudeckas 6€30mMacHOCTh 1 MOHUTOPHUHT JKMBBIX CHCTEM Ha MPUHLUIIAX OMOMUMeE-
Tukd: YueOHoe mocooue [Inexrponnsiii pecype] / I'.K. Byaaukos, C.1O. 'apmonos u ap. - M.: HULl UH-
OPA-M, 2013. - 320 c. Pexxum poctyna: http://znanium.com/bookread.php.book=354022

6.2. JlonoiHuTEIbHAS JIUTEPATypa:

1.CroiikoBa E.E., Eptiorun I'.A. I'mapoxumudeckuii ananu3: YueOHoe nmocoowue. - Kazann: M3n-Bo Ka-
3aHckoro yHusepcuteta. 2010. - 48 c.

2.Crotikosa E.E., Mensuuesa O.11., EBtiorun I'.A. ['unpoxumudeckuii anainus. [ DIEKTPOHHBIN pecypc].
- 2010. Pexum pnocrymna: http://kpfu.ru/docs/F2019931312/ Analyt.%C3%E8%E4%F0%EE%F5%E8%
EC%E8%FT1%ES%F1%EA%E8%

3. Opyros, I0.C. Dkcnpecc-aHain3 3KOJIOTHYECKUX MPOO: MPAKTUIECKOE PYKOBOJICTBO [DIEKTPOHHBIN
pecypc]: yue6Hoe nmocobue / FO.C. Ipyros, A.I'. MypaBbeB, A.A. Ponun. DnektpoH. gad. M.: 'JlabopaTopus
3Hanuil' (panee 'BMUHOM. Jlaboparopust 3nanuit'), 2013. 425 c¢. Pexum nmoctyna: http://e.lanbook.com/
books/element.php?pll_id=3164.

4. HOpyros, F0.C. AHanu3 3arps3HEHHON MOYBBI M OMACHBIX OTXOJOB: IMPAKTHYECKOE PYKOBOACTBO
[Dnextponnsiii pecypc]: / FO.C. Ipyros, A.A. Pogun. DnextpoH. nan. M.: 'JlaGopatopusi 3Hanuil' (panee
'BMHOM. JlaGopatopust 3Hanwmil'), 2013. 471 c. Pexum nocryna: http://e.lanbook.com/books/element.
php?pll_id=3165.

5. Ps6os, B.JI. Xumus nedtu u raza: YueOnoe nocodue / B.JI. Psi6oB. - 2-e uzn., ucnp. u gon. - M.: U]
OOPYM: HUII UH®D®PA-M, 2014. - 336 C.: 60x90 1/16. Pexum  nmocryna:
http://znanium.com/bookread2.php book=423151

6. Dxonorust ropoga Kazanu / [Tox pen. H.M. Munrazosoii, H.II. Topcyesa, B.3. JlaTeimosoii, B.A.
Bboiiko. - Kazans: U3n-so '@au' AH PT, 2005. - 576.

7. llepevyens pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKAMOHHOI ceTn "UHTepHeT'", HeoOXxoan-
MBIX /ISl OCBOEHUSI TUCHHMILINHBI (MOTYJIs1)

bubnmoreka xummueckoro dakynpreta MIY - http://www.chem.msu.ru/rus/library/welcome.
html#teaching

Buonornueckas 6ubnuoreka. - http:/www.nehudlit.ru

Karamnor kuwur. - http://znanium.com

VYuyebHoe nmocobue - http://www.twirpx.com/file/605736/

DKOJIOTHYECKHUH CIoBaphb - http://www.geonature.ru/ecoslov/index.htm



http://www.studmedlib.ru/ru/book/
http://kpfu.ru/docs/F2019931312/
http://e.lanbook.com/
http://e.lanbook.com/books/element
http://znanium.com/bookread2.php
http://www.chem.msu.ru/rus/library/welcome
http://www.geonature.ru/ecoslov/index.htm__

8. MeToauyeckne yKazaHus JAJsi 00y4arOIIHUXCS M0 OCBOEHHUIO TUCIHIIMHBI (MOTYJIs1)

CamocrosTenbHas paboTa CTYAEHTOB MPOBOIMUTCSA C ILETbIO YIIYONEHHs 3HAHUHM MO TUCHMIUIMHE U
peycMaTpuBaeT:

- YTEHUE CTYACHTOM KOHCIIEKTOB JICKIIM, YTCHHE PEKOMEHI0BAHHOW INTEpaTyphl, padoty ¢ MHTepHeT-
UCTOYHUKAMU;

- IOJITOTOBKY K YCTHBIM OIIPOCAM M KOHTPOJIbHBIM padoTam;

- IOATOTOBKY pedepaTa, TOKIaa U MPE3eHTAUH 110 pedepaTy, 3alluTy A0KIaa;

- cjady 3K3aMeHa.

Iloozomoska k ycmusvim onpocam u KOHMpOJIbHbIM pabomam

[IpocMOTp KOHCHIEKTOB JIEKIHMI cpasy Mocje 3aHATUMN, BBISIBICHUE BOIIPOCOB, TPYIHBIX JUIsl TOHUMAaHUSI.
[Touck OTBETOB Ha 3TH BONPOCHI B peKOMeHAyeMou juteparype. CocTaBieHHe CIUCKa BOMPOCOB /Il KOH-
CYJIbTAINH C MIPernoaBaTeieM.

Ogopmaenue omuema no 1a60pamopuvim pabomam

Ornucanyne METOAMKY BBIMOJTHEHUS SKCIIEPUMEHTA, TOCTPOCHHE TPeOyeMbIX 3aBUCUMOCTEH, ITPOBE/ICHUE
Ipyu HEOOXOIMMOCTH PacueToB, B TOM YHCJE UCHOJb3Yys JHUIIEH3MOHHOE MporpaMMHoe obecrieueHue, Gop-
MYJIUPOBAaHNE OCHOBHBIX BBIBOJIOB IO PE3ybTaTaM BBIIIOJHEHHOM 1a00paTopHOil paboTHI.

Odopmnenue pedepara, 10Ki1aga U Ipe3eHTalMu 1o pedepary
Br16op Temsl pedepara, mpocMOTp JTUTEPATYPHI 110 3TOW TEMe, yKa3aHHOH B paboueil mporpamme, u MH-
TepHeT-ucTOYHUKOB. OdopmieHue pedepaTa, BKIHOYAIOLIET0 OCHOBHbBIE pa3/ieibl (BBEJEHUE, OCHOBHOE CO-
JIep’KaHue, BbIBOJIbI, CIMCOK HCIIOJIb3YEMBIX UCTOYHUKOB). IloaroToBKa noKIana U Mpe3eHTaluu Mo JOKIIa-
1y C UCHOJIb30BaHUEM HEOOXOIMMOI0 IMPOrPaMMHOI0 00ECIIEYEeHHU .

Iloozomoska k sK3ameHy
OcBoenue TCOPCTUUCCKHUX OCHOB JUCHUIIJIMHBI, U3JIO’KCHHBIX B KOHCIICKTAaX HeKHHﬁ, HaX0XJICHUC
OTBETOB Ha BOIIPOCHI JIJISi CAMOCTOSITEIIbHON pabOThI CTY/ICHTOB, U3JI0KCHHBIX B pab0ounx
nporpamMmmax, € IMpUBJICYHCHUCM JIUTCPATYPHBIX UCTOYHHUKOB.
Y4eOHO-MeToIu4ecKas JINTEpaTypa, ykazaHHas B padodeil mporpaMMe, MIMEETCsl B HAINYHH B
OMOIMOTEKE B YHUBEPCUTETE, B AJICKTPOHHO-0MOIMoTeuHoit cucteme 'ZNANIUM.COM!,
uznatenberBa 'Jlanp', JOCTYI K KOTOPOI MpPeoCTaBIeH CTyIEHTaM.

9. IllepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX PH OCYIIECTBJICHUHU
o0pa3oBaTe/IbHOIO Mpolecca Mo AMCHUIINHE (MOAYJI10), BK/IKOYasi lepedeHb MPOrpaMMHOI0
ob0ecrieyeHust 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)
OcBoenune quctuiuivHbl "CoBpeMeHHbIE MPOOIEMBbI KOOI 0-aHAIUTUYECKOT0 KOHTPOJIA" MpeAnoiaraet
UCIIOJIb30BaHUE CIIEIYIONIETr0 MPOrpaMMHOI0 obecredeHus: 1 HH(POPMaIMOHHO-CIIPAaBOYHBIX CUCTEM:
Oneparmonnas cucreMa Microsoft Windows Professional 7 Russian;
[Taket opucHoro nporpammuoro odecnedenuss Microsoft Office 2010 Professional Plus Russian

10. Onucanue MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCylIeCTBJICHHUS
00pa3oBaTeILHOIO NpPoIecca Mo JUCUUILIHHE (MOTYJIIO0)

OcBoenne aucuIUIMHbL «OCHOBBI IKOJIOT0-aHATUTUYECKOTO KOHTPOJISD) MPEAIOIAraeT UCIOIb30BaHUE
CJIETYIOIIET0 MaTePUaTbHO-TEXHUYECKOTO 00eCeUeHNUS:

MynsTuMenniiHas ayiuTopus, BMECTUMOCTbIO Oosiee 60 yenoBek. MynbTUMeAMiHAS ayAUTOPUS CO-
CTOUT W3 MHTETPUPOBAHHBIX MH)KEHEPHBIX CHUCTEM C €IMHOW CHUCTEMOM YNIPaBICHHMS, OCHAILICHHAs COBpE-
MEHHBIMHU CPEACTBAMHU BOCIIPOU3BEACHHS U BH3yaJIN3aIluu JI000M BUIEO U ayuo MHGOPMAIH, TIOTyICHHS
Y [Iepelavy AJEKTPOHHBIX JOKYMEHTOB.

TunoBasi KOMIUIEKTALMS MYJIbTUMEIUMHON ayIUTOPUUA COCTOUT U3: MYJbTUMEIUUHOTO MPOEKTOpaA, aB-
TOMATU3UPOBAHHOTO MPOEKIIMOHHOTO JKPaHa, aKyCTUYECKOW CHCTEMBI, a TaK)K€ WHTEPAKTHBHOW TPUOYHBI
MPENOJABATEeINs], BKIIOYAOMIEH Tay-CKPUH MOHHUTOpP C JAMArOHAJIbI0 HE MeHee 22 JTI0MMOB, NEPCOHATbHBIN
KoMIbIoTep (C TexHHueckuMu xapakrepuctukamu He Huxke Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KoH(pepeH-MukpodoH, 6ecrnpoBoaHON MUKPOGhOH, OJIOK yrIpaBieHHs 000pyHIOBaHHEM, HHTEPHENUCHl TOI-
kmouenusi: USB,audio, HDMI. UuTepakTuBHas TpuOyHa MpenoaaBaTeis SBISETCS KIOYEBBIM 3JIEMEHTOM



ylpaBJIeHUs, 0OBEANHAIONIMM BCE YCTPONUCTBA B €JUHYIO CHUCTEMY, M CIYXKHUT MOJHOLEHHBIM pabouuM Me-
cToM npenonasarens. [IpernonaBarens UMEET BO3MOKHOCTb JIETKO YIPABIATh BCEW CUCTEMOI, HE OTXOIS OT
TPUOYHBI, YTO MO3BOJISAET MPOBOJAUTH JICKIUH, IPAKTHUECKUE 3aHATHUS, IPE3EHTALNU, BeOUHApbI, KOH(EpEH-
UM ¥ APYTHE BUAbI ayJUTOPHOI Harpy3ku oO0ydaromuxcs B yI0OHON U TOCTYIHOM Al HUX opMe C IpHu-
MEHEHUEM COBPEMEHHbBIX MHTEPAKTHBHBIX CPEACTB OOY4YEHHUs, B TOM YHCIE C UCIOJIb30BaHUEM B IIpOLECcCe
00yueHHUsl BCceX KOPIIOPATUBHBIX PECYPCOB.

MynpTUMEnHMiHAs ayIUTOPUs TAK)KE OCHAIEHA NIMPOKOIOJIOCHBIM JOCTYIIOM B CE€Th MHTEpHET. KoM-
IBIOTEPHOE 00OPYIOBAaHUEM UMEET COOTBETCTBYIOIIEE JIMIIEH3NOHHOE IPOTPAMMHOE 00ECTIEYeHHE.

11. CpeacTBa aganTauuy NpenogaBaHus JMCHUILIHHBI K TOTPEOHOCTAM 00yUaI0IMXCsl
HHBAJHAOB U JIHI C OTPAHUYEHHbIMU BO3MOKHOCTSIMH 3/10POBbSI

[Tpu HEOOXOAMMOCTH B 00pa30BaTEILHOM MPOLIECCE MPUMEHSIOTCS CIEAYIOIUE METOIbI U TEXHOJIOTHUH,
o0Jeryaronye BOCIpHusATHEe HHPOPMAUU 00yYArOIIUMUC MHBAJIMIAMHU U JIMIIAMUA C OTPAHUYECHHBIMU BO3-
MO>KHOCTSIMH 3710POBbSI:

- CO3/1aHUE TEKCTOBOM BEPCUH JIFOOOr0 HETEKCTOBOTO KOHTEHTA ISl €r0 BO3MOXKHOTO MPeoOpa3oBaHus B
anbTepHaTUBHBIEC (POPMBI, YIOOHbIE TS pa3IMYHBIX MOJIb30BaTENCH;

- CO3/aHME KOHTEHTA, KOTOPHI MOXXHO TPEACTAaBUTHh B PA3IMYHBIX BHIAX 0€3 MOTEpU MAHHBIX WU
CTPYKTYpBI, IPEAYCMOTPETH BO3MOKHOCTh MAacIITAOMPOBAHUS TEKCTa U N300pakeHn 6e3 moTepu KayecTna,
IPEIYCMOTPETH JIOCTYITHOCTH YIIPABJICHUS KOHTEHTOM C KJIaBHATYPBI;

- CO3J]aHKe BO3MOXKHOCTEH N1l 00y4aronuxcs BOCIPUHUMATE OJHY U Ty K€ MH(OPMALIUIO U3 Pa3HBIX
MCTOYHUKOB - HAIPUMEP, TaK, YTOOBI JIUIA C HAPYIIECHUSIMH CIyXa MOJIydald WH(POPMAIHMIO BU3YaJbHO, C
HApYIICHUSMHU 3PEHUS - ayAUaIbHO;

- MPUMEHEHHUE MPOTPAMMHBIX CPEJICTB, 00ECIIEYNBAIONINX BOZMOKHOCTh OCBOCHUSI HABBIKOB U YMEHUH,
dbopMUpYEMBIX AUCHUILTHHOMN, 32 CUET AbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JTabopaTtopuii
U CUMYJISITUOHHBIX TEXHOJIOTUH;

- IpUMEHEHHUE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN 7S Mepenayr nHpOopMaluu, opraHnusa-
UM Pa3IMYHBIX (POPM MHTEPAKTHBHON KOHTAKTHOW paboTHl 00y4aromerocs ¢ mpemnojaBareieM, B TOM YhC-
Je BeOMHAPOB, KOTOPbIE MOTYT OBITh MCIOJIb30BAHbBI JUIS MPOBEACHUS BUPTYAIbHBIX JIEKIUNA C BO3MOXKHO-
CTBIO B3aUMOJICHCTBHUS BCEX yYAaCTHUKOB JAMCTAHIIMOHHOTO OOYYECHHS, IPOBEICHHUS CEMUHAPOB, BHICTYILIC-
HUS C JOKJIAJaMH U 3alllUThl BBIMOJTHEHHBIX pa0oOT, MPOBEACHUS] TPEHUHTOB, OPTaHU3AIMUA KOJIICKTUBHOM
paboThI;

- IPUMEHEHHE AMCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH [UIs OpraHu3anmuu (GopM TEKyIIero u
IPOMEKYTOYHOTO KOHTPOJIS;

- YBEJIHMUYEHHE MPOJOLKUTEIBHOCTH CAaYd 00y4arolMMCsl MHBAJIUAOM WM JIUIIOM C OTpaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JI0POBBsI (POPM IIPOMEKYTOUYHOW aTTECTAIIMK 1O OTHOWICHHWIO K YCTaHOBJICHHON MPOJIOJ-
KUTEIBHOCTH UX CIIAUH:

- MPOJIOJDKUTENFHOCTH ClIauM 3a4€Ta MM SK3aMeHa, POBOJMMOr0 B MUCBMEHHOU (opme, - He Oonee
yeM Ha 90 MUHYT;

- TMIPOAOIDKUTEIFHOCTH MOJATOTOBKH O0YYArOIIErocsi K OTBETY Ha 3aué€Te WM dK3aMeHe, IPOBOANMOM B
yCcTHOH opme, - He Oonee yem Ha 20 MUHYT;

- TIPOJIOJKUTEIBHOCTH BBICTYIUICHHS 00YJalOIerocs MPpH 3allliuTe KypCcoBO pabOTHI - HE Oosiee yeM Ha
15 MunyT.



12. JIncT u3MeHeHHH (TOMOJTHEHHH)
B pa0Ooueil nporpaMme AUCHUILIMHBL « TeXHUKa 3alUThl OKPYKaOLEH CpeIbl»
04.03.01 Xumus (XuMus OKpYy>KaroIIe cpesl,
XUMHYECKast SKCIEPTU3a U FKOJIOTHYecKasi 0e301acCHOCTb)
Ha 2023-2024 y4yeOHblil roA

Ne JaemenT (myHKT) PII/{l | IlepeyeHb BHOCHUMBIX H3MEHEHUI IIpumeuanue
n/n (momosiHeHmin)

OO0cyxeHa u peKOMEHI0BaHa Ha 3aceIaHuU Kadeapbl OMOXUMHUHN U XUMHUUECKON KOJIOTUU TPOTOKOI
No OT « » 2023 1.

3aBemyromuii kadenpoit JIx.A. beesa




Pacnpeue.ﬂe}me 0asL10B TEKYLIEro u pyﬁemnoro KOHTPOJIA

Ipuio:xxkenue

Cymma 6annos

No
n/n Buo xonmpoan Obwan 1-a mouxka | 2-a mouka | 3-a mouka
cymma
Hocewenue 3anamuii 00 10 6annoes 00 3 0. 00 30. 00 46.
Texywuii KOHmponb: 00 30 6annoe 00 10 6. 00 10 6. 00 10 o.
Omeem na npaxmuueckux 3a-| om 00018 6. | om00o66.| omOoo66.| omOOao 6 6.
HAMUAX
Boinonnenue - camocmosmens-
HbIX 3a0anuil (pewienHue 3aodad,
Hanucanue peghepamos, ooxknad, | om 000126. | om 0004 6. | om00046 | om00o46
Jcce )
Pybesxcnvlit KOoHmpo.o 0o 30 6annoe 00 10 6. 0o 10 6. 00 10 6.
TECTUPOBAHUE or 0- 10 96. | or 0- 1o 30. | ot 0- 1o 36. | ot 0- mo 30.
KOJJIOKBUYM or010216. | or0n076. | or01076. | or 0 1m0 7 6.
Hmozo cymma mexyuiezo u py-
0e)HCHO20 KOHmMPOIA 0o 706annoe 00 230. 00 236 00 246

OIICHKA «yAOBJIE€TBOPUTECJIBHO»

He MeHee 36

He MeHee 12

He meuee 12

He menee 12

0. 0. 0 0
OLIEHKA «XOPOILO0» menee 70 0.
(51-696.) meHee 23 6 | meHee 23 6 | MeHee 240
OLIEHKA «OTJIHYHO»
He meHee 70 | He meHee 23 | He meHee 23 HE MEHee

0.

0.

0

246




Kputepun oneHkH KayecTBa 0CBOCHHS U CHUIIITUHBI
(1l AUCUMIJIMHBI, 3aBePIIAIIIECSl IK3aMEeHOM)
Onucanue nokasareJieid 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIHI
HA Pa3JIMYHBIX 3Tanax ux GopMupoBaHus
OCHOBHBIMH dTanaMu (POPMHUPOBAHMS KOMIIETEHITUN TTPH U3YUYCHUH CTYACHTAMU AUCIUTLIMHBI

Ipuio:xxkenue

SABJIAIOTCSA MMOCICA0BATCIBHOC q)OpMI/IpOBaHI/Ie PE3YJIbTATOB 06yquM51 IO JUCHHUITIIINHE.

Pe?)y.]'IBTaT arrecrauuu 06yqa101u14xc;1 Ha pa3/IMYHbIX 3TallaXx (bOpMI/IpOBaHI/IH KOMHCTCHHI/Iﬁ
IMMOKa3bIBACT YPOBCHL OCBOCHUA KOMIICTCHITUMN O6y‘-IaIOIJ_[I/IMI/ICSI

KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUA PE-
3YJBTATA OBYUYEHUSA

CooTBeTcTBHE YPOBHEH 0CBOCHHE KOMIIETEHIIUH
IUVIAHUPYEMBIM Pe3yJbTaTaM 00y4eHusl U

KPUTEPUSM HX OLleHKH

KOMIIETEeH-

Kox PE3YJIBTAT OBY- st .y . | mpoaBuny-
ConITe YEHUS T MOPOTroOBbI a30BBIH LI
— Mo AUCHHUIJINHE (MO- poBana

Aytio) MIKAJIA M0 TPAAMUMOHHOM NATHOANIBLHON cucTeMe
Hexo- HeyJAOBJIe- | YAOBJETBO- | XOpomo/ TN/
TBOPU- pUTEJIbHO aug.3a4
MyCK aug. 3auer
TeJbHO /mud.3a4ger eT
IKAJIa 0 0aJ1IbHO-PETHHIOBOI CHCTEeMe

0-35 36 -60 61 -80 81-90 |91-100
ITK-10: 3nams: 0COOCHHOCTH OTCYTCTBHUE | HEIIOJHbIE B IIEJIOM | MOJHOCTBIO
CriocobeH | mpupoIOMOIL30BaHUS B 3HaHU 00 | 3HaHUA 00 | ycmemHsle | chopmupo-
BBIOpaTh PO, TEOPETHYECKUE OCHOBHBIX OCHOBHBIX | 3HaAHHUA 00 BaHHBIC
000CHO- OCHOBBI MIPUHITUTIOB HarpasJie- HarpaBjie- | OCHOBHBIX | 3HaHHUS 00
BaHHbBIC HOPMHPOBAHHUSI BO3JIEH- HUSIX U OT- | HUSAX U OT- | Hampaslie- | OCHOBHBIX
MOAXOMBI K | CTBHSI HAa Pa3IUYHbIC pacisix Xu- | pacisix Xu- HUAX U HarpasJe-
KOM- KOMIIOHEHTBl ~ OKpYKa- MUH, a TAK- | MUH, & TaK- | OTPACIAX HUSX XHU-
IJIEKCHOM | FOIIEH Cpelibl, SKOJOTH- JKe METOJax | )K€ MeTOoJax | XHMMHH,a | MHUH, a Tak-
CHCTEM YECKUE MPUHLUIIBI HC- aHaIUTH4YC- | aHAJIMTHYEe- | TaKXkKe Me- | K€ MeToAax
HaOIro/Ie- | MOJB30BaHUSI TIPHUPOJI- CKHX HC- CKHUX HC- TOJIax aHaJIUTHYE-
HUH, HBIX PECYPCOB M OXpa- | 1. CIIeIOBAaHMH | CIICAOBAHUM | aHAJIUTH- | CKOM XMMUH
OLCHKM M | HBl MPUPOJBI, OCHOBBI | .. | It ¢bop- st pop- YECKHUX st op-
MPOTHO3a | pPallMOHAIBHOTO MPUPO- MUPOBAHUS | MUPOBAHUS | HCCIENO- | MUPOBaHUS
HU3MCHe- JTOTIOJTH30BAHUS TOTOBHOCTH | TOTOBHOCTHM | BaHUM JJIS | TOTOBHOCTH
HHI UX MpuMe- | ux npume- | GOpMHUPO- | WX IpUME-
OKpYyKa- HeHus B Oy- | HeHus B Oy- | BaHUsA ro- | HEHUS B Oy-
1011(S78 Iyuien Iylien TOBHOCTHU IyLien
CpeIbI oI npodeccu- | mpodeccu- WX TIpH- npodeccu-
BJIUSIHUEM OHaJILHOM OHAJILHON | MEHEHHUS B | OHAJIbHOM
aHTPOIIO- NeSATEIbHO- | JACATENbHO- | Oymymied | AesTenbHO-
TeHHBIX CTH CTU npodec- CTU
BO3JIEH- CHUOHAJIb-
CTBHUI. HOMU nies-




KPUTEPUH U ITOKA3ATEJIM OHEHUBAHUA PE-
3YJbTATA OBYUYEHMUSA

CooTBeTCTBHE YPOBHEH OCBOEHHE KOMIIETEHIIUHU
IUVIAHUPYEMBbIM Pe3yJbTaTaM 00y4eHHusl U

KPHUTEPUSM HX OLleHKH

KOMIIETeH-
Kox PE3YJIBTAT OBY- st . . | mpoxBumy-
YEHUS NOpPOroBbIi | 0a30BbII .
KOMIIe- He chopmu- ThI|
— 10 JMCHUIIHHE (MO- poBana
Aytio) IIKAJIAa 110 TPAAUUMOHHOM NATHOAIBLHON cucTeMe
Hexo- Hey/0oBJIe- | YIOBJIETBO- | XOpOLIO/ o TILHHO/
TBOPU- puUTeJbHO | au(.3a4
IyCK aug. 3ayer
TeJLHO /mud.3a4uer erT
IKAJI1a 10 0a/UIbHO-PEHTUHIOBOI cucTEMe
0-35 36— 60 61 - 80 81-90 |91-100
TEJIbHOCTH
Ymems: paccunthiBaTH OTCYTCTBHE HeZJocTa- B IIEJIOM | MOJHOCTBHIO
OCHOBHBIE HKOJIOTHYE- WK 4a- TOYHOC yCIICIHOC C(I)OpMI/IpO—
CKHe TIOKa3aTely Jed- CTUYHOE YMEHUE Bbl- | YMEHHE BAaHHOE
TEIBHOCTH  MPeTpHSs- yMEHHE Bbl- | OWpaTh He- | BBIOMPATH | YMEHUE BBI-
THS, TDAMOTHO OCY- Oupath He- | oOXoauMMbIe | HEoO0Xo- | OuWparh He-
00x0IuMBIE METO/1bI JTUMBbIE 00X0MbIe
HIECTBIAT,  (DyHKIUU
METO/IbI aHaJIUTUYE- | METOMAbI METO/IbI
TTAaHAPOBAHUA ~ TIPHPO- aHAJUTUYC- | CKOM XUMHH | aHAIWTH- | aHAJIUTHYe-
AOCOXpAHHOW  JICATCNIb- | He | ckoil XUMUM | B COOTBET- YECKOW | CKOM XMMHU
HOCTH M SKOJIOTHYECKO- | ypeer | B COOTBET- CTBHH C XMMHU B | B COOTBET-
0 KOHTPOJA Ha IIPCA- CTBHHU C BO3HUKAO- | COOTBET- CTBUH C
IPUSTHH, BBIOMPATH BO3HUKAIO- | IIMMH IIPO- CTBUH C BO3HHUKaI0-
paluMoOHaIbHBIE C TOUKU IIUMH TIPO- tbeccuo- BO3HHUKA- | IIMMH MPO-
3peHus BO3JENUCTBUS Ha dbeccuo- HaAJIbHBIMHU FOIIIUMU dbeccuo-
OKPY’KaIOILIYIO cpeny HaJIbHBIMU 3agadyaMu HpO(i)eC— HaJIbHBIMU
TEXHONOIHH. 3aJauaMu CHUOHAJIb- 3a/la4aMu
HBIMH 3a-
JlagyamMu
Bnaoemp: moHATHIHO- OTCYTCTBHE HEJ0CTa- HaJIn4ue YCIIELIHOE
TEPMUHOJIOTUIECKUM HaBbBIKOB TOYHOC HaBBIKOB BJIaJACHUC
ammapatoM B o0NacTu BJIAJICHUS BNIQJICHUE | BIAJCHUS | CrocoOamu
TEOPETHUECKHX ~ OCHOB cnocobamu | cmocobamu | croco0a- JKCIIEpH-
JAITATEL  OKPYKAMOMIEH XUMUHU U XUMUU U MH OKCTIE- | MEHTalb-
npueMaMu | TpUEMaMu pUMEH- HOU XMUMHUH
cpenpl, METOJIaMHU .
aHaJUTUYe- | DSKCIEepH- TaJbHOMN U IIpueMa-
OLCHKH TpHpoOaOpe- CKOH XH- MEHTaJb- XUMUUA U | MU aHaJIH-
CYPCHOTO  HOTCHINATA H MHH, HaBbI- | HOM XMMHUH | MPUEMaMH | THYECKOH
HIPEIIPHATHSL. Bng_ KOB TEXHH- | IS IIOBBI- | HAay4HbBIX XUMUH,
neer | 1ECKMX WA | IIEHHS - | uccreno- HaBBIKOB
MOBBIIIEHUS | (EKTUBHO- BaHUU paboThI €
b dexTun- CTH Jies- JUISL TIO- KOMIIbIO-
HOCTH Jiesi- | TEJIbHOCTU | BBIIICHUSA TEPHOM
TEIbHOCTH b dek- TEXHUKON
TUBHOCTH | JUISI TIOBBI-
JesTeNb- | LIeHus 3¢-
HOCTHU (exTUBHO-
CTH Jiesl-
TEJIbHOCTH




