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1. HEJIM OCBOEHUSA JUCHUIIJIMHBI

Ileanr ocBOeHHS NUCHMILIMHBI: VI3yueHHe METONONOTHH NpPOBEIEHHUs JKCIEPTHHIX HCCICHOBA-
HUH pa3Nu4YHBIX OOBEKTOB.

3aga9n: 03HAKOMIICHHE CTYACHTOB C 0COOCHHOCTSIMH POBENEHNS KPAMHAHATMCTHIECKOH dKC-
NEPTHU3BI © MOHMTOPHHIOBBIX HCCIIEN0BaHUN; GOPMUPOBAHUE HABBIKOB MIPOBEICHMS UCCIIEJOBAHMIA,
HaIpaBICHHBIX HA PELICHUE THATHOCTUYECKUX U HACHTH()UKAIIMOHHEIX 3a1ad.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Hucnumiba «XuMHAYecKas SKCepTu3a» oTHocuTes K gactu OITOIN, popmupyemoii yuact-
HHKaMH 00pa30BaTeNbHBIX OTHOIICHHUA.

3. INIAHHUPYEMBIE PE3YJIbTATBI OBYUYEHUSI IO JUCITUILIJIMHE

[Tnanupyemsle pe3ynpTaThl OOydYeHHS IO AUCHUIUIAHE «XUMHUYECKash SKCIEPTU3A», COOTHECEHHEIE C
IUTAHAPYEeMBIMA pe3ynbraramu ocBoeHHs OIIOII (koMIeTeHIMSMH M WHIWKATOPaMH JOCTHIKEHHS

KOMIIETEHIIHH)
OopMupyembIe [Tnanupyemele pe3ynbTaThl 00y9IeHus 0 IUCIUILIMEE, B | HanMeHoBaHUE o11e-
KOMIIETEHITHH COOTBETCTBHH C HHIUKATOPOM JOCTHKCHHS KOMIIETEH- HOYHOTO CPEeICTBa
(xoz, conepxaHue 1105051
KOMIIETEHITHH) Wupukarop noctwxkenus | Pesynbrartsl o0yueHwus mo
KOMIIETEHINH TUCIIATUTHHE
IIK-3 [TK-3.1. 3naer npapuia uc- | 3HaeT: 0COOEHHOCTH 00B-

CIIocoOeH IJIaHUuPO-
BaTh U pa3pabatsl-
BaTh ONTUMAaJIbHBIN
ITOPUTM aHaIM3a
CBIPbSI, IPOMEXKY-
TOYHOU U FOTOBOU
MPOAYKIIHMH C IIPHU-
MEHEHHEM COBpE-
MEHHBIX TEXHOJIO-
TUYECKHUX CPEICTB

II0JIb30BaHUs  000pyIOBa-
HUS, CPEICTB U3MEPEHUHN U
KOHTPOJISI COTJIacCHO Tpebo-
BaHUSM HHCTPYKIUH IO
9KCILTyaTaliy;

[TIK-3.2. YmMmeer KOHTpOIH-
pOBaTh  TEXHOJIOTHYECKHM
mporecc IIPOU3BOJICTBA
XUMHYECKHX BEIIECTB B
MIEPHOJ] €TO OCBOCHHS;
TIK-3.3 Bnameer HaBBIKaMH
HCII0JIE30BAHUS METOJIOH
U3Yy4EHHS COCTaBa U CTPYK-
Typbl HCCIELYEMOIO ChIPbhS
TIPOMEXYTOYHON W TOTOBOMU

MPOIYKIINH

€KTOB HCCIICIOBAaHHSI M
TEOPHIO COBPEMEHHBIX
METOJOB HCCIIEIOBaHUS,
TEXHHUKY H  METOJIUKH
NIPOBEICHUS SKCIIEPUMEH-
TOB;

Buiageer: TeXHUKOH B Me-
TOHOJOTHEN TPOBENCHUA
SKCHEPTHBIX HCCIENOBa-
HUH;

Ymeer:  paspabaTweiBaTh
CXE€MBl OKCIEPTHBIX HC-
CIIEJOBaHUN U aHAIU3U-
poBaTh IOJy4YECHHBIE pe-
3YIBTATHI

Bomnpocsr, 3ananus

I1K-6

crocobeH IMpoH3BO-
IUTH TabopaToOpHBIE
UCCIICIOBaHMUS,
aHanus3el OTOOpaH-
HBEIX Npo0 u obpas-
OB M OIECHKH
9KOJIOTMYECKOTO
COCTOSIHHS  OOBEK-

ITIK-6.1 3naer ocHOBHI (u-
3UKO-XUMHYECKUX METOIOB
UCCIIEIOBaHUS  OOBEKTOB
OKpY’KaroIel Cpenbl;

[IK-6.2. VYmeer mnpousBo-
quTh nabopaTopHble  HC-
CIIEZIOBaHMS, 3aMeEphl, aHa-
TM3bl  OTOOpaHHBIX IIpH-

POIHBIX 00pa3IoB; paccyu-

3HaeT: BO3MOXXHOCTH (GH-
3UYECKUX METOIOB HCCIIe-
JNOBaHUS TPH PpEIICHUH
Pa3MUYHBIX MPUKIATHBIX
3ajay;

Buaneer: HaBBIKaMH Io-
Iy4eHUs  HEOOXOIMMBIX
JNAaHHBIX B paMKaxX MOHH-
TOPHHIOBBIX  HCCIIEIOBa-

Bomnpocsl, 3amanus




TOB THIBaTh IPENENBHO [OIy-
CTHMBIE KOHIICHTpalluu
(IIOK) BpemHBIX BEIIECTB
TEXHOT€HHOTO XapaKTepa;
paboTaTh Ha aHaIUTHYE-
CKOM J1abopaTopHOM 000-

PYIOBaHUY;

'O MOHUTOPHHIA

I1IK-6.3 Bimaneer MeTomamwu
MPOBEACHHUS OKOJIOTHYIECKO-

HUIA;
Ymeer:
3YJIbTaThI

OLICHKH

IOPUMEHSATh pe-
MOHHUTOPHHIO-

BbIX HCCICHOBAaHHHA Id

OKOJIOTHYECKOI'O

COCTOSIHHS 0OBEKTOB

4. OBBEM U CTPYKTYPA JUCIUIIJINHBI

OOb1mas Tpy10eMKOCTh TUCIHUILUIMHBI COCTABIISIET 3

~

TemaTnueckuii mian
¢opma o0yuenns — ouHas

3a4eTHbIC euHuIbL, 108 Jacos.

Konrakrnas pabota 06y-
YaIONIMXCS C TieJaroruye-
CKHM pabOTHUKOM
" (B yacax) DopMbI
§ E = TEKYLIETO KOH-
a g =g S TPOJISi yCTIEBAEMO-
Ne | HammeHOBaHUe TeM W/WIIH pa3leiioB/TeM g 3 18 g 9 CTH,
/n JVICLATUTAHB 2 = - S| g £ 2 &) (opma mpomexy-
= S| =| 2| e & S TOYHOI
2| 35| 8 i E2 arTecTauuu
= E| 8 g § (no cemecmpam)
AR-EE
s | =
=
1. | Beemenme. Metonsl u TexHuue- | 8 | 1-2| 6 3
CKHE CPEICTBa XUMHMUYECKOH 3KC-
TIEPTHU3BI BEIIECTB U MaTEPHATIOB.
2. | Xumuueckas skcmeptusa o0wex-| 8 | 3-4 | 6 10 4
TOB OKPY>KarOLIEH Cpeapl.
3. | XumMmuecKas SKCIEepTU3a cnupro- | 8 3 3 10 4 Pelitunr-
COZIEpKaIMX XUIKOCTEH. KOHTposb Ne 1
4. | Xumudeckas sKkcmepTuza Matepu- | 8 | 6-7 | 8 19 10
aJIOB JOKYMEHTOB.
5. | Xumuueckass skcrmepTu3a Bomok- | 8 | 89| 6 Peittunr-
HUCTBIX MAaTEpPHAIOB M H3AEIHU KOHTpOJIb No 2
U3 HUX.
6. | Xummueckas dSKcOepTH3a MeTan- | 8 10 | 4
JIOB, CILJIABOB ¥ M3AEIHH U3 HUX.
7. | Xumuyeckas oKcmeptm3a mpo-| 8 | 11-| 6 Petitunr-
IYKTOB BBICTpEIIA ¥ B3PHIBA. 12 KOHTpoJb Ne 3
Htoro mo muCHMILIMHE, Yac. 108 39 39 3 OK3amMeH, 27




CoaepixaHue JIEKIUOHHBIX 3aAHATHH 110 JHCIHILIHHE
Pasgen 1. Beenenue.
Tema 1: MeTozbl 4 TeXHUYECKHUE CPEICTBA XHMHIECKON 3KCIIEPTH3EI BEMECTB M MaTEPHAJIOB.
Conepxanue TeMBbI:
Metonp! MOPGOIOrHIecKOro aHaIN3a, HCCIeTOBAHHS COCTABa (JJIEMEHTHOTO, MOJIEKYIIPHOTO U
(paKuuOHHOT0), CTPYKTYPHI M HHEIX CBOHUCTB (MarHMTHBIX, SJIEKTPHYECKHX U JIP.) BEIIECTB U MaTe-
pHUAJIOB.
Paszpen 2. Xumuueckas 3KCIepTH3a 00BEKTOB OKPYKAIOLIEH CPE/IBL.
Tema 1: Xumugeckast 3KCIepTH3a BEMECTB MOYBEHHOTO IPOMCXOXKICHHUSL.
Coneprxanue TEMBI:
Knaccudukaius 06b5eKT0B. BO3MOXHOCTH IPEABAPHTENBHOTO U SKCIEPTHOTO HCCIEIOBAHHS.
Pasgen 3. Xumudeckas 3KCIepTH3a CIUPTOCOAEPKAMUX KHIKOCTEH.
Tema 1: OcobernocTr MaTepuanoBendeckoii sxcneptussl CCK.
CopnepxaHue TEMBI:
Krnaccuduxanus 00beKT0B. BO3MOXKHOCTH IIPEeABAPHTENBHOTO M SKCIEPTHOTO HCCIICIOBAHHNS.
Pasgen 4. Xumuueckas 9KCIIEpTH3a MaTEPHAIIOB JOKYMEHTOB.
Tema 1: OcobenHOCTH MaTepHAIOBETIECKON IKCIIEPTH3BI MATEPHATIOB JOKYMEHTOB
CopnepxaHue TEMBI:
Knaccuduxanus 06beKToB. BO3MOXKHOCTH IPeABAPHTENBHOTO B SKCIEPTHOTO HCCIIECIOBAHNS.
Pazgen 5. Xumudeckas SKcrepTH3a BOJOKHUCTEIX MATEPHANIOB U M3/ICIH H3 HUX. _
Tema 1: OcoGeHHOCTH MaTepHATIOBEAUECKOM SKCIIEPTU3BI BOJIIOKHUCTEIX MATEPHAIIOB U H3IEIHi U3
HUX.
ConepxaHuie TeMBI:
Knaccupukanus 065eKT0B. BO3MOXHOCTH IIpeIBapUTENLHOTO | SKCIIEPTHOTO HCCIIEIOBAHMS.
Paszngen 6. XuMmuueckas S5KCIEepTH3a METAIUIOB, CIUIABOB M M3/EH U3 HUX.
Tema 1: OcobeHHOCTH MaTepHATOBEAIECKOM IKCIIEPTH3HI METAIIOB, CIUIABOB ¥ W3/ICIIH U3 HHUX.
CopepxaHue TEMBI:
Krnaccupukaius 065eKT0B. BO3MOXHOCTH ITpeIBAPUTENIBEHOTO U SKCIIEPTHOTO HCCIIEJOBAHYIS.
Pasnen 7. Xumudeckas 3KCIepTH3a IPOAYKTOB BHICTPENA U B3PhIBA.
Tema 1: OcobenHOCTH MaTepHATOBEIYECKOM SKCIIEPTH3HI IPOAYKTOB BEICTPENA ¥ B3DHIBA.
Conepxanue TeMBI:
Kiaccugrkanus 065eK10B. BO3MOXHOCTH ITpeIBAPUTENHHOTO U SKCIIEPTHOTO HCCIIEJOBAHHS.

CoaepsxaHue J1aO0paTOPHBIX 3aHATHH N0 NUCHMILTHHE

Paszpen 2. Xummuueckas dKCIepTH3a 00bEKTOB OKPYKAMOIIEH Cpepl.

Tema 1: Xumugeckas SKcIiepTH3a BENIECTB IOYBEHHOTIO IPOHCXOKICHHSL.

JlabopatopHras pa6ota Ne 1 «MccrenoBanuie BemecTs MOYBEHHOTO IPOHCX 0K ICHHUS.
Paszpen 3. Xumuueckas SKCIepTH3a CIUPTOCOAEPKAIIUX KUIKOCTEH.

Tema 1: OcobennocTr MaTepuanoBeadeckoit sxkcmepTuss CCK.

JlabopaTopnas paborta Ne 2 «Xumudeckas 3KCIepTH3a CIIUPTOCOAEPKAMIMX SKHIKOCTEH.
Pasnea 4. XuMudeckast 9KCIIEPTH3a MATEPHAIOB IOKYMEHTOB.

Tema 1: OcobennOCTH MaTepHAaIOBEIYECKON IKCIIEPTH3bI MATEPUAIIOB JOKYMEHTOB.
JIabopaTopras pabora Ne 3 «Xumudeckas sKcrepTu3a GyMmarmy.

Jlabopatopnas pa6ota Ne 4 «KpHMHHATHCTHYECKOE HCCIIEIOBAHKE TPABAIINX BEMIECTBY.

S. OHEHOYHBLIE CPEJACTBA IJIsI TEKYIIETI'O KOHTPOJISI YCIIEBAEMO-
CTH, IPOMEXKXYTOYHOMN ATTECTALIAU IO UTOT'AM OCBOEHUS JMC-
HUIIJIMHBI 1 YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTO4-

TEJBbHOM PABOTHI CTYJIEHTOB



5.1. Texymuii KOHTPOJIb yCII€BA€MOCTH

PeiituHr-konTposan Nel:
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OxapakTepu3yliTe OCHOBHBIC METOIBI U TEXHUYECKUE CPEACTBA, HAIIPABICHHEIE HA BHISIBICHHE
(bU3NYIECKUX, XUMUYECKHUX U JPYTHX CBOUCTB H3y4JaeMbIX BEIIECTB, MATCPHAIOB ¥ U3/ICIIHIA.
OxapakTepu3yliTe METOABI ¥ TEXHUIECKHE CPEACTBA IPOBECHUS CPABHUTEIHHOTO HCCIIEIO-
BaHUs, IIPEUMYILIECTBEHHO Il YCTAHOBJIEHHs] OTHOIIEHUH CXOICTBA-Pa3INYMs MEXIY COTIO-
CTaBJISIEMBIMH O0BEKTaMH.

Mertosr MOP(hOIOrHYECKOTO aHATHM3a BEIECTB U MaTepuanoB. ONTHYecKas MEKPOCKOIIHS.
Mertoasl MOP(HOIOrHYECKOro aHaIKN3a BEIECTB M MaTepUaIoB. DIEKTPOHHAS MUKPOCKOIIHS.
Metonas! MOp(HOIOTHIECKOTO aHAIN3a BEIIECTB H MAaTEPHAIIOB. PEHTTreHOCKOIH S,

Mertoap1 nccne1oBaHys 3JIEMEHTHOTO COCTaBa BEMIECTB U MaTEpUAIOB. DMUCCUOHHBIN CIIEK-
TPaJIbHBIA aHATIU3.

Mertops! uccnenoBaHus 3JEMEHTHOTO COCTaBa BEMIECTB B MaTepuaioB. JlazepHbIii MUKpPO-
CIIEKTpaJIbHbIN aHaJIU3.

. MeTonp! HccieqoBaHus 3JIEMEHTHOTO COCTaBa BEIIECTB U MaTcpHuajIos. ATOMHBIH a6cop61m-

OHHBIH aHaIN3.

. MeTtonp! uccaeq0BaHUS JIEMEHTHOIO COCTaBa BEIIECTB U MaTCpHUaiIoB. JIFOMHHECIICHTHBIH

CIIEKTPAJILHBIN aHaJIN3.

. MeToap!l HCCIeIOBAHMS 3JIEMEHTHOTO COCTaBa BEMIECTB U MaTCpHUaIIOB. PCHTI‘CHOCIIeKTpaJIB-

HBII aHAN3.

MeTtop1 HccneioBaHus 3JIEMEHTHOTO COCTaBa BELIECTB U MaTepuaioB. Macc-
CHEKTPOMETPUUYECKUY aHAIIU3.

Mertons! rccnenoBaHus JIEMEHTHOTO COCTaBa BEMIECTB U MaTepuasioB. CriekTpodoToMeTpu-
YECKUM aHaJIN3.

MeTos1 nccneIoBaHys 3JEMEHTHOTO COCTaBa BEMIECTB U MaTepuanoB. HelTponHo-
AKTUBALIMOHHBIN aHaIu3.

Mertons! uccnenoBanus pa3soBOro cocraBa M CTpyKTYpHI BEIIECTB U MaTepuasioB. MeTajuio-
rpaduyecKuil aHATU3.

Mertons! ucciienoBanus (pa3oBOro cocraBa U CTPYKTYpPHI BEIECTB U MaTepHalioB. PeHTreHo-
CTPYKTYpHBIH (ha30BbIH aHATU3.

Mertonb! ucciteqoBaHus (pa3oBOro cocraBa U CTPyKTYpHI BEIECTB U MaTepuaioB. Konopu-
METPUYECKUN aHAIINA3.

MeTtos! uccnemoBanus (a3zoBoro cocraBa U CTPYKTYphI BEIIECTB U MaTepuaiioB. TepMuyde-
CKH€ METOJIbI aHaIH3a.

MeTo/1bI HCCIIeIOBaHMS MOJIEKYJIIPHOTO U (PaKIIHOHHOTO COCTaBa BEMIECTB U MATEPUATIOB.
MonexynsipHasi CIEKTPOCKOIIHS.

MeTomb! uccIeI0BaHuS MOJIEKYJIIPHOTO B (PaKIIMOHHOTO COCTaBa BEMIECTB U MATEPUAIIOB.
MonexyspHas Macc-CIIEKTPOMETPHSL.

MeTomp! BcceJOBaHUS MOJIEKYIJIIPHOTO U (PaKIIMOHHOI'O COCTaBa BEIIECTB M MATEPUAIIOB.
SOIIP.

MerToab! HCCIIEOBaHMS MOJIEKYJIIPHOTO U (PAKIIMOHHOTO COCTaBa BEIIECTB M MaTEPUAJIOB.
SAMP.

MeToab! HcceJ0BaHus MOJIEKYJIIPHOTO U ()PAKIIMOHHOI'O COCTAaBa BEIIECTB M MATEPUAIIOB.
KanumnsapHsiii snexTpodopes.

MeTomap! HCCIeqOBaHUS MOJIEKYJIIPHOTO B (PPaKIIMOHHOIO COCTaBa BEIIECTB U MaTEPHAIIOB.
Xpomarorpadus.

Pelitunr-konrposnb Ne2:

Hpezmoxche u 06OCHyﬁTe IIGJIGCOOGpaSHOCTI; CXEMEI HCCIIENOBaHNUsl, IPU3BAHHOI'O OTBETUTH
Ha CJICOYIOIIHUE BOIIPOCHI:



1. Hmerorcs jim Ha ...(yKasblBaeTcs 00bEKT-HOCHTEIb: IPEIMET OEXKIbl, TPAHCIIOPTHOE CPEJi-
CTBO) HACJIOEHHS IIOCTOPOHHHUX MHKPOYACTHI[ BOJIOKOH; ECJIH [, TO: He HMEIOT JIA OHH 00IIei
POZIOBOiA (TPpYNNOBOH) MPHHANIEKHOCTH K BOJOKHAM, BXOISIIHUM B COCTAB IIPEIMETOB OIEK-
HBI ...(yKa3bIBAOTCS IPEIMETHI) TOT03PEBAEMOTr0 ¥ (HIIH) MOTEPIIEBIIEr0?

2. Ecnu Ha npeaMeTax oAbl I0J03PEBAEMOTO HITH IIOTEPIIEBIIETO UMEIOTCS CIIEIBI B3aUMO-
ACUCTBHS B BH/IC HACTIOCHUH MUKPOYACTHII TEKCTHIIBHBIX BOJIOKOH 00IIel pomoBoi (Tpymmo-
BO¥) IPHHAUIEXHOCTH, TO: HE HAXOIMIIHCH JIH KOMILIEKTHI ONEXIHI ... (YKa3bIBAIOTCS PeIMe-
ThI OJIC)K/IbI U MX IIPHHAUIEXKHOCTh KOHKPETHBIM JIMI[AM) B KOHTAKTHOM B3aMMOICHCTBHH?

3. He mpuHamiexar i MpeCTaBIEHHEIE IPEIMETHI OAEXKIbI OXHOMY KOMILIEKTY?

4. He npunanmexar ju OTIEIbHBIE YaCTH U3IENMHs (KYCKH TKaHH, QypHUTYpa) KOHKPETHBIM
IpeaMeTam OJeXabI7

5. He npunannexar a1 HCClleyeMble YacTH €IUHOMY LEIoMY?

6. Kaxosa joxanu3amus HacIOeHHH Ha 00BEKTe-HOCHTEe (IIPH YCIIOBMH IIPABUILHOTO oOpare-
HHSA C 00BEKTOM, IPUHATHS MEP K COXPaHCHHIO IEPBUYHOMN JIOKAIM3AIMH)?

7. KakoB XxapakTep TEpMHYECKOTO BO3IEHCTBUS HA OHEKIY?

8. Mmerotcs 1 B 3071€ (YKa3BIBAaE€TCSl MECTO M3BSTHS) OCTaTKM OOYTIIMBIIHXCS TKaHEH, netaneit
IIPEIMETOB OJEKbI, MHBIX OOBEKTOB BOJIOKHUCTOM HPHPOIBI?

9. KaxoB nepBoHa4aIbHEIH BUJ COXOKEHHOTO H3/IENHs U3 TEKCTUILHEIX MATEPHANIOB H €0 Leie-
BOE Ha3Ha4eHue?

10. SBnsercs i npeicTaBIeHHas Ha HCCIEAOBaHME XUAKOCTE CriapTocoaepskamei? Eciu na, To
KakoBa €€ KPenocTh?

11. K xakoMy BHIy CIHPTHOIO HamuTKa oTHocuTcs naHas CCXK?

12. KakxoB crioco6 u3roToBieHus (KycTapHblii, 3aBoAckoi) nanaoi CCX?

13. Ha 6ase kakoro cnupra (CHHTETHYECKOTO MM (DepPMEHTaTHBHOIO: PEKTH(GHKOBAHHOTO, CHIPIIA
HJIM KOHBSIYHOTO) Ipurotosiena nanaas CCX?

14. KaxoB cnoco6 yKynopKH, OKICHKH JaHHOU OYTHUIKH CO CIIAPTHBIM HAUTKOM?

15. MiMeroTcs i Ha IPEACTABICHHBIX IPeIMeTaX CIebl CIAPTOCOAEPKAIHNX KuaKocTeii? Ecmu
Ia, To k kakoMy Buay CCX onm oTHOCSTCSA?

16. VI3 Kkakoro CeIpbsi H3rOTOBJICHA JJaHHAs Opara, BUHO?

17. SIBnseTcs v IpeCcTaBIeHHOE YCTPOKCTBO (eTallk) annaparoM (JeTaIsAMH alnapaTa) s
BBEIPAaOOTKM KPENKHX CIHPTHBIX HanUTKOB? Eciy 1a, To X KakoMy THILy anmapara OTHOCSTCS?

18. imeroT nu npencrasnenHsie Ha uecnenosanue CCXK (wmu 6yteuixu co CCXK) o6muit metou-
HUK POUCXOXKICHUA?

19. Misrorosnens! mu 6yTeuiku co CCX Ha JaHHOM npernpusTin (IpOU3BOACTBE)?

20. He asnsercs mu o6HapyxeHHas CCXK gacteio o6pemMa CCXK, u3nsToro y momospesaemMoro?

21. He cocrasisiim i1 paHee eUHbIH 00beM IIpe[cTaBiIeHHble Ha akcneptusy CCXK?

22. Vicionb30BaHbl JIM IIPY BHINOJHEHHWH TEKCTa MaTepHalIbl MICEMa OJJHOTO poaa?

23. OTHOCATCS T CpPaBHMBAEMbIE MaTepHaibl IUCbMa K CTAHIAPTHOM WITH HECTaHJapTHOM Ipo-
IyKITAU?

24. OnHol ¥ TOM e JIM MapKH MaTepHalIbl MHChMa HCTIOIb30BAIUCH [UIS COCTABIIEHHUS JOKYMEH-
TOB?

25. Ha ogHOM 1M1 3aBOJIE H3TOTOBJIEHBI MaTepUalIbl MUCEMA, KOTOPHIMH BBIIIOIHEHEI TEKCTHI B
CpPaBHUBAEMbIX JOKYMEHTaX?

26. He cocTaBIIsuIi 1M MaTepHalibl MEChMa, KOTOPBIMHU BBIITOTHEHBI TEKCTHI B IOKYMEHTAX, PaHee
E€OUHYIO Maccy?

27. He BBIIOJHEHBI JIX 3alIUCH B JOKYMEHTE YEPHUIAMH U3 OJHOTO (iaKoHa?

PeliTunr-koHTpoab Ne 3:

ITpennoxure u 000CHYHTE LENECO00PA3HOCTH CXEMBI HCCIICOBAHMUS, IPU3BAHHOIO OTBETUTH HA
CIIEIYIOIIHE BOIIPOCHI:
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SBnsoTCs 1M pEICTaBIEHHbIE HA SKCIEPTU3Y OCKOJIKY YacTsMHU (parMeHTa pasopBaBLIErocs
ra3oBOro OaIoHa, H3BITOTO C MECTa IPOUCIIECTBHSA?

He siBrstioTest i1 9acTHIIbl, H3BATHIE HA MECTE BCKPHITUS cefida, ¥ 9acTHIB! Ha Handue, H3b-
ATOM Yy TOJI03PEBAEMOT0, YACTUIIAMHA METAIUIMYECKOH OOIIMBKY 3aMOYHOM CKBAXXHHE] YKa3aH-
HOTO cetia?

MeroT 11 3aroToBKa, U3 KOTOPOM H3TOTOBJIEH HOX C MECTa POMCIIECTBHS, H 3alOTOBKH,
U3BATHIE Y IIOJ03PEBAEMOT0, OOIMIUH HCTOYHUK IIPOUCXOMKICHH?

SIBnsietcs u QparMeHT MeTallla, H3BJICYCHHbIN U3 Yepena MOTEPHEBIIEro, YacThIO KIMHKA
HOJXa, U3BATOrO y OJJ03PEBAEMOr0?

Hmerot v 06111y10 pomoByIo (TPyNIOBYIO) IPHHALIEKHOCTh METAILUTAYECKAS ITyTOBHIA, 00-
Hapy>XeHHas Ha MECTE MPOUCIIECTBHS, ¥ MIYTOBUIIBI Ha OZEX/IE IOI03PEBAEMOr0?

VmeroTcs 4 9acTUIBI METalIa Ha IPeCTaBICHHBIX 00BEKTaX HOCHTEISIX, U €CITH /12, TO He
SABILIIOTCS A OHU 30JI0TOM (CepeOpoM, IIaTHHOR ¥ IPYTHMH GJIarOpOAHBIME METAILIAMHE) HITH
HX CITaBaMH, KaKOB MX BeC?

M3 kakoro mMerajuia (CIuiaBa) H3roTOBJIEHBI OOBEKTHI, IPEACTABICHHBIE Ha SKCIIEPTH3Y?
KakoB Mexanu3m paspyimeHus 00beKTa U3 MeTauia?

KaxoB MexaHu3M U IpHYMHA HAPYIICHHUS NEIOCTHOCTH (pas3pyIueHus) o6beKTa?

KaxoB croco6 u3roTopieHus My, IpoOu, KapTeun?

['opena uu HET aBTOMOOMIIBHAS DIIEKTPOJIaMIa B MOMEHT PaspyIIEHHUs KOJIOBI?

Kaxoii ceT ropen, ONIFDKHUM WM JaTbHUH, B MOMEHT paspyIleHHs KOIObI?

BenencTsre 4ero aBTOMOOUIBHAS 31€KTPOJIaMIIa BBIILIA H3 CTPOs (€CTECTBEHHOE CTapEHHE
WJIK JIpyTHE IPUYHHBI)?

Vimerotcs M ciieibl OIIABICHUS Ha IIPOBOJIAX, €CIIH [1d, TO OT BO3JEWCTBH IUIAMEHH WM OT
KOPOTKOTO 3aMBIKaHUSI OHU BO3HUKIIH?

Kakoe BB ncnons30BaHo B KaueCTBE 3apsiia B IPEICTABICHHOM B3PHIBHOM YCTPOMCTBE?
Nwmerotcs mu Ha oOBekTax octatku BB?

Mmerorcs 1 Ha 00BbEKTaX HACIOSHHS IIOYBEHHOTO IPOUCXOXKICHHUA?
SIBnsroTCs M OOHApPYXEHHBIE Ha MPEAMETaX BEIIECTBA IOYBEHHBIMU?

MmeroT jiu cpaBHMBaEMbI€ BEIECTBA OOIIYIO POLOBYIO, IPYIIIIOBYIO IPUHAIEKHOCTE?
IIpuroaHs! 1d HaCIOEHH HA IPEAMETaX I/ HACHTHQUKAIIMY IT0 HUM KOHKPETHOTO YYacTKa
MECTHOCTHU?

IIpuHamexar 1u NOYBEHHBIE HACTIOEHUS Ha IPEIMETe TaHHOMY YYacTKy MECTHOCTH?
Haxonunuce i 00beKThI B KOHTAKTHOM B3aHMOICHCTBHH?

KakoB Mexanu3m 00pa3oBaHus IOYBEHHBIX HACTIOCHHHA?

KakoBa naBHOCTH 00pa30BaHUS HACIIOCHHHA?

. KakoBbl yci10BUs HCII0JIb30BaHUS WM XPAaHEHUS 3aI PA3HEHHOIO 00beKTa7
26.
27.

Kakos mpuOmi3uTenbHbli paioH CTpaHbl, B KOTOPOM IIPOHM30ILIO 3arps3HeHue IpeamMeTa’?
Mmeet nu npencTaBIeHHOE NOYBEHHOE BEIIECTBO OCOOCHHOCTH, XapaKTEPU3YIOIIHE MECTOHA-
XOX/IEHHE COOTBETCTBYIOIIETO YYacTKa-3arpsI3HUATENSA?

5.2. HpOMe)KyTO‘IHaH aTTeCTAllUA 110 UTOraM OCBOCHU A JHCIHHIIIHHBI

KonTpoabHbie BONpockl /15 IPOBeIeHHs POMEKYTOYHOH aTTecTalud (IK3aMeHa):

1.

2.

~
J.

Knaccuduxanys ciupToB (II0 TEXHOJIOTHH NIPOM3BOJICTBA). MeToauKa OnpeaeieH s IIPHHAI-
JeXHOCTH HCCIEAyeMOro obpasiia K olpeneieHHOMY BUAY ciupToB. OCHOBHBIE CIIOCOOBI
¢anbcupuKay COUPTHBIX HAIIUTKOB.

Knaccuduxanus cnapTocoaep KaliX XHIKOCTEH IO CIoco0y H3rOTOBICHUS B 00BEMHOMY
COIEPKAHHUIO ITUIIOBOTO CIIUPTA.

OOwias knaccupukanys METOA0B XMMUYECKOT0 aHATM3a BEIIECTB U MAaTEPHAIOB. XpOMATo-
rpadu9ecKye U XUMHUKO-aHATATHIECKHAE METOIBI HCCIIEIOBaHMS. BO3MOXHOCTH HX HCIIOJb-
30BaHMsI [P SKCIIEPTHOM HMCCIIEOBAaHNH CIIHPTOCOAEPIKAIIUX JKUAIKOCTEH.



4. Tlpeuioxute cxeMy IIpeBapUTEIBHOIO (IKCIEPTHOIO) UCCIEJOBAHMS CIEPTOCOACPIKALIAX
XKHIKOCTEH ISl pEICHHs] KOHKPETHOM JUarHOCTHYECKOM 3a1auM.

5. Ilpensoxute cxeMy NPENIBAPHTENHHOTO (3KCIEPTHOTO) HCCIIEA0BAHUS CIIAPTOCOAEPKAIIIX
XUAKOCTEH /I peIIeHHs] KOHKPETHOU UACHTU(DUKAITHOHHOM 3a1a4n.

6. Knaccuuxarys 1 cocTaB BOJIOKHUCTBIX MATEPHATIOB.

7. Obwas xnaccudpukanys METONOB XHMHUYECKOTO aHA/IW3a BEWIECTB M MaTepuanos. Mopdoiro-
THYECKUH aHanm3. BO3MOXHOCTH MCIONB30BAHKS ONTHIECKOM U 3IEKTPOHHON MUKPOCKOIIHH
IIPY MCCIIENOBAaHUH BOJIOKHHUCTBIX MaTepHAIOB.

7. IIpennoxute cxeMy IIPEIBAPUTENHHOTO (IKCIIEPTHOTO) HCCIIEA0BAHMS BONTOKHICTEIX MaTepHa-

JIOB ¥ M3JE/IMH U3 HUX JJI PEIICHUS KOHKPETHOM JUArHOCTHYECKON 3aJauu.

12. IIpennoxure cXeMy NPEIBAPUTENLHOTO (IKCIIEPTHOTO) HCCIIEOBAHKS BOJIOKHUCTEIX MATEPH-
QJIOB U M3JIEJIMHA U3 HUX UL PELICHHS KOHKPETHON HACHTH(DUKAMOHHON 3a0a4H.

12. O6mas knaccupuranms METON0B XMMHIECKOTO aHAIN3a BEIECTB M MaTepHalIoB. XpoMaTo-
rpapudeckue MeToxsl. ToHKOCTORHAS XpOMaTOrpadus B 9KCIEPTHOM MCCIIEOBAHAN MATEPH-
aJIOB JOKYMEHTOB.

13. Ilpepnosxute cxeMy MpeBAPUTENLHOTO (IKCIEPTHOTO) HCCIIENOBAHMS MATEPHANIOB JTOKYMEH-
TOB JIJIs1 PELIEHHs] KOHKPETHOH TUarHOCTHYECKOM 3a1a4m.

14. Tlpennoxwute cxeMy NpeABapUTENBHOTO (IKCIEPTHOTO) HCCIENOBAHMS MATEPUAIIOB TOKYMEH-
TOB JIJIs1 PEIIEHMs] KOHKPETHOU HIOCHTU(DUKAIIMOHHOM 3a/1a4H.

15. Obmas xnaccupuKanys METOJOB XHMHUYECKOTO aHATH3a BELIECTB U MaTepHasioB. Mopdoiro-
TUYECKU# aHamu3. MeTombl 1 BO3MOXHOCTH MOP(OIOTHYECKOr0 aHAIIM3A [IPH SKCIIEPTHOM HC-
CJI€JIOBaHMH METAJLIOB, CILIABOB U W3/IC/IHM U3 HHX.

16. BO3MOXHOCTH IIPEIBAPUTEIHHOTO MCCIENOBAHMS METAIUIOB U CILIABOB.

17. DxcniepTHOE UCCENOBaHNE METAIIOB U CILIABOB. PelaeMble AMarHocTUYecKne U HAeHTH(H-
KallMOHHBIE 3aJJa4H.

18. Oxapaxrepu3yiTe OCHOBHBIE METOIbI, KOTOPBIE MOT'YT OBITH HCIOIB30BAHEI IPH SKCIIEPTHOM
HCCIIEIOBAaHNH TOKyMEHTA.

19. O6mee nonsTre TpaBAmEX BemecTs. Kaccubukanus TpaBsiux BemeCTB. DKCIEPTH3a TPa-
BSIIMX BELIECTB KaK COCTAaBHAs YacTb HKCIIEPTH3BI JOKYMEHTOB.

20. O6mas knaccupuKanys METOIOB XMMHUIECKOTO aHaIH3a BEIIECTB U MaTepranos. CIek-
TpaJIbHBIC METOBI aHATH3a. BO3MOXHOCTH MCIIOIB30BaHUS IFOMHHECIIEHTHOTO CIIEKTPAIHLHO-
r'0 aHaJIu3a IIPH SKCIIEPTHOM HCCIIEIOBaHUM MaT€PHAIOB JOKYMEHTOB.

21. IToxpoBHBIE NEPEIIETHRIE MATEPHATIBL: COCTaB U KJIaCCH(PHUKAIHS.

22. JlnarHoCTUYECKUE U HACHTH(QHKAIIMOHHBIE 3a[]a4H, peliacMble IPH UCCIEI0BAaHIH TIOKPOB-
HBIX NIEPEIIETHBIX MaTepUaIOB.

23. Bymara: cocraB, KJIaCCH(pHKAIIHsL.

24. 3aga4m, METOZBI ¥ TIOCIIEI0BATEIFHOCTD IPEABAPHTEIHHOTO UCCIIENOBAHAS OyMary.

25. 3agaun, METOIBI H MOCIEA0BATENbHOCT SKCIEPTHOTO UCCIIEIOBAHMS OyMar.

26. Ipenmnoxwure cxeMy IIPeIBAPUTENBHOIO (3KCIIEPTHOTO) MCCIIEA0BaH S OyMard 1jIs pelleHHs
KOHKPETHOM JUarHOCTUYECKOH 3a1a4H.

27. Ilpennoxure cXeMy IpeIBapUTENBHOIO (3KCIEPTHOTO) HCCIIeOBAHNS OyMaru jis pelIcHHs
KOHKPETHOH HICHTH(UKAIMOHHOH 3a1a4H.

28. O01as xnaccu(pHKanys METONOB XUMHYECKOTO aHAIM3a BEUIECTB ¥ MATEPUAIIOB. DJIEMEHT-
HBIA aHAlIM3, BO3SMOXKHOCTH €T'0 HCIIOJIb30BAHUS B 9KCIIEPTHOM HCCIICIOBAaHUH OyMary.

29. DkcnepTH3a TpaBsIIIUX BEIIECTB KaK COCTaBHAsI YacTh AKCIEPTU3EI JOKYMEHTOB. OCHOBHEIE
3a1a4M, [IOCJIEAOBATEIBHOCTD M METOABI SKCIEPTHOTO HCCIICTOBAHH.

30. 3aga4u, METOIBI U IOCIEN0BATENLHOCTD IIPEABAPUTENFHOTO U SKCIIEPTHOIO MCCIIENOBAHUS
IIPOAYKTOB BBICTpENIa U B3pHIBA.

31. IIpoxyKTs!I BEICTpENa | B3phIBa. MeToIuKa IPOBEACHUS IPEABAPUTEIBHOIO MCCIEIOBAHHUS C
LENIBIO HICHTU(QUKALMK B3PHIBYATOTO BEIIECTBA.

32.3ama4u¥ ¥ BO3MOXXHOCTH KPHMHHAIMCTHYECKON SKCIIEPTU3BI B3PHIBYATEIX BEIIECTB.

33. BO3MOXHOCTH IIPeBapUTEILHOTO U SKCIEPTHOTO HCCIeNoBaHus Grocpen. OCHOBHEIE pelnae-

MBIE 3a/1a4H.



34. Oxapakrepu3yidTe OCHOBHBIE METO/IbI, KOTOPBIE MOT'YT OBITh HCIIOJIB30BAHBI IIPH SKCIIEPTHOM
HCCIIEZIOBAaHHUH BEIIECTB IIOYBEHHOTO MIPOUCXOXKICHHUS.

35. INoysa. Knaccuduxanus. Mopdoaornieckue HCCIeOBaHuS KaK OJHMH U3 CIIOCO60B ompee-
JICHHS POJOBOH IMPUHAICKHOCTH.

36. OcHOBHBIE 3a1a9H, IOCIEI0BATENBHOCTh H METOBI SKCIIEPTHOTO MCCIIEN0BAHMS 06pa3oB
MIOYB.

37. IIpenBapuTebHOE HCCIIEAOBAHUE BEIIECTB NOYBEHHOTO IIPOUCXOKICHHS.

38. Obmas knaccupuKalys METONOB XUMUYECKOTO aHaIK3a BELIECTB U MaTepuasios. Mopgoio-
THYECKHH aHamu3. Bo3MOXHOCTH MOP(OIOrHYecKOro aHaii3a Py SKCIIEPTHOM HCCIIEN0Ba-
HUY TIOYB.

39. Ilpennoxure cxeMy IPEABAPUTENLHOTO (IKCIIEPTHOTO) HCCIIENOBAHUS 0Opasiia Mo4B I pe-
IICHHS KOHKPETHOH TMarHOCTUIECKOM 3a1auH.

40. IIpemnoxuTe cXeMy IPEIBAPUTENBHOTO (IKCIEPTHOT0) HCCIIEOBaHUS 00pasiia Mo4B IS pe-
IICHHs KOHKPETHOH HIeHTU()UKAIUMOHHON 3aJaun.

5.3. Camocrosite/ibHasi padoTa 00y4a0merocs
Bomnpocsl a/1si IpoBeAeHUsS] KOHTPOJIA CAMOCTOSITE/ILHOM padoThI:

1. IlepeuriciuTe OCHOBHBIE METOIBI, KOTOPBIE MOTYT OBITH HCIIOIB30BAHEI IIPH YKCIIEPTHOM HC-
CJIeTIOBaHUM TOKYMEHTA.

2. OG6mee nouHsTHe TpaBsImux BemecTB. Knaccuduxamnus tpassimux semects. Oxapakrepusyiite
BO3MOKHOCTH 3KCIEPTH3bI TPABALIMX BEILECTB KaK COCTABHOM YacTU IKCIICPTH3BI JOKYMEH-
TOB.

3. O6mas k1accuduKanys METOIOB XMMUYECKOTO aHAIN3a BEIIECTB B MaTepruaioB. CreKTpaib-
HBIE METO/BI aHAIN3a. BO3MOXHOCTH HCIOIB30BaHMs TIOMAHECLIEHTHOTO CIIEKTPAIEHOTO
aHa/IK3a IIpY SKCIEPTHOM HCCIIEJOBaHUY MaTEPHUAOB JOKYMEHTOB.

4. TloxpoBHBIE NEPEIIETHRIE MaTEPHUANIBL: COCTAB U KIIaCCU(UKALIUS.

JluarHocTHYeCKUe U UICHTU(PUKAIMOHHBIE 3aJaul, peIIacMbIe IIPH UCCIICIOBAHNH MOKPOBHBIX

NEPETIETHBIX MaTEPHAIIOB.

Bymara: coctas, KaccupuKaIms.

3anaun, METOIbI ¥ MTOCIIEOBATEIBHOCTD IPEIBAPUTEIHHOTO HCCIIEI0BaHUS OyMarm.

3agauu, METOBI M ITOCIEN0BATENBHOCTh SKCIIEPTHOTO UCCIEIOBAaHMUS OyMar.

[Tpennoxute cxemy IpeIBapUTENbHOrO (3KCIIEPTHOT0) UCCIEA0BaHUS OyMaru s perieHus

KOHKpPETHOU JUarHOCTUYECKOH 3a1adm.

10. Ilpenmoxute cxeMy MPeIBapUTEIBHOTO (3KCIEPTHOT0) UCCAEAOBAaHUS OyMaru I pelIeHus
KOHKPETHOW MACHTU(HUKAILIHOHHON 3a/1a4H.

11. O6mmas knaccupuKanys METOJOB XUMHUIECKOTO aHaAIK3a BEIIECTB U MaTepUaIOB. DJIEeMEHT-
HBIH aHaJIN3, BO3MOXXHOCTH €r0 MCIIOIb30BaHMs B 3KCIIEPTHOM HCCIIEIOBaHUM OyMmary.

o

CEES

KoHTposibHBIE BOTIPOCH! II. 5.3. BKIIIOYEHBI B IIEPEYEHB BOIPOCOB UL IMPOBEACHUS TEKYLIETO
KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTAllMK IO UTOTaM OCBOEHHMSI TUCIIUTUIHHEL

DOoH OIEHOYHBIX MATEPHAJOB [Jis IPOBENEHHs aTTECTAllud YPOBHS CHOPMHUPOBAHHOCTH
KOMITETEHIH 00YJaIOIIHUXCS TI0 TUCIUILTHE 0QOPMIISETCS OTASIBHBIM TOKYMEHTOM.

6. YYEBHO-METOAUYECKOE 1 UH®OPMAIIMOHHOE
OBECIIEYEHHE JUCITUIIJINHbBI

6.1. Kuuroo0ecneueHHOCTh



HawnmenoBanue JIMTEPATYPBI: aBTOP,
Ha3BaHUC, BHJ H3JaHU, U31ATEIIHECTBO

TI'om m3manus

KHHUI"OOBECIIEYEHHOCTb

Hamiaue B snexTponnoM karanore 35C

OcHoBHas nTepatypa

SApemnes H.I'., Measenes FO.H., Toxka- 2015 https://www.studentlibrary.ru/ru/book/IS
peB M.U., bypuxuna A.B., Kamxun H.H. BN9785990613461.html
@u3nu4ecKre METOABI UCCIIEIOBAHKS 1

HX IPAKTUYECKOE IPUMEHEHHUE B XHUMH-

yeckoM asanuze. M: [IPOMETEN.

Yepnanuesa E.B., I'eiine 1.B., Kuraesa 2017 https://znanium.com/catalog/document?id
B.I'. MonekynsipH0-a0copOIHOHHELA Me- =303540

TOJI aHAIM3a OPraHUYECKHX BEIeCTB. M:

OJIMHTA.

Kocrouko A.B., Ka36aun B.M. ITopoxa, 2019 https://znanium.com/catalog/document?id
pakeTHbIE TBEPABIE TOILIMBA U X CBOIi- =337045

cTBa. OU3NKO-XUMUYECKHE CBONCTBA

IIOPOXOB U PaKETHBIX TBEPIBIX TOII-

mus.M: UTHOPA-M.

Cmuprosa H.H. JlabopaTopHslit mpakTu- 2008 75 meq.oK3.

KyM 110 IUCIUILIHHE « XMMHYECKas U
9KOJIOTUYECKAsl SKCIEPTH3a» B 2 4., 4.2.
Brnagumup: Bal'y.

JloTIoTHHTEIbHAS JTUTEPaTypa

Spemmes H.I'., FO. H. Mensenes I0.H.,
ToxapeB M.U., Bypuxuna A.B., Kamxun
H.H. ®u3nyeckre METOIBI HCCIENOBA-
HHs U UX [IPaKTHUeCKOoe IPUMEHEHHE B

XMMHYECKOM aHaJIH3e: y4eOHOe 0Co-
6ue. M: IIPOMETEN.

2015

https://www.studentlibrary.ru/ru/book/IS
BN9785990613461.html

Hpyros 10.C., Poqun A.A. Ananu3 3a-
IPS3HEHHBIX OMOCpeNT ¥ MUINEBHIX IIPO-
nykros. M: BUHOM.

2007

http://www.studentlibrary.ru/doc/ISBN97
85996322718-SCN0000/002.html

AwmennH B.I'. Cnextpockomudeckue Me-
TOJBI aHAIN3a: IpaKTUKyM. Bragumup:
Bal'yV

2008

75 meu.n3k3. B 6ubmmoreke Bal'V
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7. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JTACITUATLTAHBI

Jlns peanu3anvy JaHHOH NUCHMILIMHEL MIMEIOTCS CIISIUAIBHBIC IOMEINEHHS [T IPOBEICHHU
3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH JIJaDOPaTOPHOro THUIIA, IPYTIIIOBEIX M HHAUBHAYAIBHEIX KOH-
CyJbTallMi, TEKYIIEro KOHTPOJIA M IIPOMEKYTOYHOM aTTECTAITHH, a TAK)KE MOMEIIEHHS I CaMOCTOS-
TenbHOM paboTel. JlabopaTopHkie paboTHI MPOBOAITCS B Taboparopuu kadenpsl xumun Bal'V.
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