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1. HEJIX OCBOEHUSA JUCIUAIIVIMHBI (MO Y JIsA, TIPAKTUKHW, HUP)

1.1

1.2| Ilembio u3y4eHHs AUCIUIUIMHEI SBISAETCS (POPMHUPOBAHNE €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U HCCIEA0BATEIBCKOM
KyNbTYPHI BBIITyCKHUKA. B I1aHe CTaHOBICHUS HAYIHOTO MUPOBO33PEHUS CTYACHTOB JUCHUILIINHA "MeTo 16l KOHTPOIS U
aHaJM3a BellecTBa" MPU3BaHA YIIyOUTh IIPEACTABICHHS BBITYCKHUKOB O CTPOGHHU M XUMHUYECKUX CBOMCTBAX BEIECTBA.
BLIHYCKHI/IK JAOJDKCH OBJIAACTh OCHOBHBIMU METOJaMH OpraHrU3aliui U MPOBCACHUA XUMHUYCCKOI'O SKCIICPUMCHTA,
BKJIIO4Yas METOJAbI XUMHYCCKOTO U (1)I/I3I/IKO-XI/IMI/I‘ICCKOFO aHaJin3a BCUIECTBA, 3HATH MECTOABI HEPA3PYIIAOIIECTO IKCIIPECC-
aHanIM3a

2. MECTO JUCIIAIIVIMHBI (MOAYJIsA, IPAKTUKHW, HUP) B CTPYKTYPE OIIOII BO

IMuxn (paszen) OOIL: | F1.B.OJ]

2.1 | TpeGoBaHus K npeJBapuTeIbLHON OAr0TOBKE 00y4a0Ierocs:

2.1.1

2.1.2

2.13

2.1.4 | MaremaTnka

2.1.5 | ®uznyeckass XuMHs

2.1.6 | ®usuka

2.1.7 | Xumus

2.2 | JucuMmInHbI ¥ PAKTUKH, JI51 KOTOPbIX OCBOEHHE TAHHOI THCIHUILTHHBI (MOIYJIs1) HEOOX0IMMO KaK
npeiIecTByIOIIEe:

2.2.1 | MarepuanoBeneHue

2.2.2 | Meramnypriuueckue TeXHOJIOTHI

3. HEJIX JUCHUIIJIMHBI (MOAYJIA, IPAKTUKH, HAP), COOTHECEHHBIE C COOTBETCTBYIOIIIUMH
KOMIIETEHIUAMMA, KOTOPBIE JOJI’KHBI BBITh JOCTUTHYThI OBYYAIOIIIUMCS

OIIK-7.1 : I'oToBHOCTBL BBIOMPATHL CPEACTBA H3MEPEHHIl B COOTBETCTBHU € TPe0yeMoil TOUHOCTHIO H YC10BUSIMH
IKCILIYaTALUH

3HaThb:

Ymerb:

Baaners:

IIK-1.1 : Cnnoco6HOCTBb K aHATU3Y U CHHTE3Y

3HaTh:

Ymerb:

aHATM3UPOBATH U BEIOMPATh ONTUMAIBHYIO METOIUKY U 000pYIOBaHHE U HAYIHBIX UCCIIETOBAHUH

Baaners:

METOJIaMH1 aHaJIn3a, CUHTE3a, HHKCHEPHOTO MPOCKTUPOBAHUA IPU PENICHUN KOMITJICKCHBIX 1 HHHOBAITMOHHBIX
WHXXCHCPHBIX 3a1a4

IK-1.2 : Cnoco6HoCTh BHIOMPATH METO/bI HCCIEI0BAHUS, IJIAHUPOBATH U POBOAUTH HE00X0AMMbIe IKCIIePUMEHThI,
HHTEPNPETHPOBATH Pe3yJbTAThI U /IeJIaTh BHIBOBI

3HaTh:

METOAbI XUMHYCCKOTO, (1)I/I3I/I‘ICCKOFO u (l)I/I3I/IKO-XI/IMI/I‘IeCKOFO aHalin3a CoCTraBa BCIICCTBA

Ymerb:

Baaners:

METOJaMH 3MITHPHYECKOTO HCCIIe0BaHNs (HAOIIOCHNS, OIIICAHNS, HI3MEPEHUS, CPAaBHEHNS, SKCTIEPUMEHTA,
MOJICTTHPOBAHHUS)

IIK-1.4 : T'0TOBHOCTH HCNOJIb30BaTh OCHOBHbIE NOHATHS, 3AKOHBI U MO/IeJIH TEPMOANHAMMKH, XUMHYECKONH KMHETHKH,
nepeHoca Temia U Macchbl

3naTth:

Ymersh:
TIPOU3BOJIUTH PACUeThl HA OCHOBAaHUH IMOJTyIEHHBIX IKCIIEPUMEHTAIBHBIX TaHHBIX, YCTAHABIUBATH MOTPEITHOCTh
oTpeeNeHus

Baagers:

YK-7.1 : Cioco6HOCTh aHAIN3MPOBATHL NPOAYKIHUIO, IPOLECCHI H CUCTEMbI

3HaTh:




METOJbI aHaIn3a MPOAYKIUN METAJUTYPTUYECKOTI'0 MMPOMU3BOACTBA, I'PAaHUIbI TPUMEHCHNUSA METOJ0B

Ymern:
Buagern:
4. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI (MOAYJISA, IPAKTUKHA, HUP)

Koxn HaumeHoBaHMe pa3ie/ioB U TeM /BH/L 3aHATHS/ Cemectp / | Yacos | Komneren- | Jluteparypa | Ilpumeuanue

3aHATHS Kvype M
Paznen 1. IIpenMer u 3a1a4u aHATUTHYECKOTO
KOHTPOJIA

1.1 CaMocTosITeNnbHOE U3ydeHHe yueOHOTo MaTepraia B 3 10 OIIK-7.1 JI.1
LMS Canvas:IIpeamer u 3aaun aHAIUTHIECKOTO TIK-1.1 K- JI1.2J12.1
KOHTpOJIsl. MeToAbI cTaTHCTHUECKOH 00paboTKu 1.2 TIK-1.4 J12.2J13.1
pe3ynbraToB aHan3a. CX0AUMOCTb, YK-7.1 213253
BOCIIPOM3BOINMOCTD, TOCTOBEPHOCTb.

[orpemnoctyu B ananutuaeckort xumun. /Cp/
1.2 IIpocreiimue u3MepeHus 1 MaTeMaTudeckast 3 2 OIIK-7.1 JI1.1 pabota B
00paboTka ux pe3ynbratoB /J1a6/ MK-1.1 TIK- | JI1.2J12.1 napax
1.2 TIK-1.4 J12.2J13.1
YK-7.1 013233
Pasnen 2. Meroasl pa3aeneHus U
KOHUeHTpupoBanus. KomOunupoBanubie
MEeTObI

2.1 IIpenmer u 3aga4n aHAIUTUYECKOTO KOHTPOJIS. 3 2 OIIK-7.1 JI1.1J12.1J13.
Bo03HUKHOBEHUE U OCHOBHBIE 3TaIlbl PA3BUTHS IK-1.1 IIK- 1
AQHAJIMTHYECKOTO KOHTPOJIsl. B3auMocBs3b ¢ 1.2 TIK-1.4 212233
JPYIUMH Hay4YHBIMHU JTUCLUIUIMHAMM. YK-7.1
Knaccngukaryst METo10B aHATUTHYECKOTO
KOHTpOJIsl. POib COBpeMEHHBIX METO/I0B
AQHAJIMTUYECKOTO KOHTPOJISI B IPOBEACHUH HAyYHBIX
HCCIIEOBAHUI U OIICHKE Ka4ecTBa
METaJUTypTHYECKOH TPOTYKIIHH.

Mertoabl pa3aeneHus 1 KOHIEHTPUPOBAHMUS.
KomOunupoBanubie MeToab1 O0Imas
XapaKTEePUCTHKA METOIOB pa3eleHIs U
KOHIEHTPUPOBAHUSI, UX KIaCCUPHUKAIIHS.
OcakaeHue HeOpraHM4eCKUMHU U OpraHMYECKUMU
pearentamu. CoocaxeHne. DKCTpaKIusl.
Xpomatorpadus. CymHOCTs METOJIOB, O0JIACTH
MIPUMEHEHUS] METOJIOB Pa3ieieHus U
KOHLIEHTPUPOBAHUS

/JTex/

2.2 CpaBHUTENbHAS XapaKTEPUCTUKA METO/I0B 3 10 OIIK-7.1 JI1.1
pas3zeneHus 1 KOHIEHTPUPOBAaHUS. Y CTpaHEHUE TIK-1.1 ITK- JI1.2J12.1
Meraronmx koMmmnoneHToB. Coocaxaenue. /Cp/ 1.2 TIK-1.4 JI2.2J13.1

YK-7.1 3132 33
Paszpnen 3. Xumnueckue MeToabI:
rpaBUMeTPUYECKUIi U TUTPUMETPHYECKHIt
aHaJIM3

3.1 OO01mast XapaKTepUCTUKA XUMHUYECKHX METOIOB 3 2 OIIK-7.1 JI.1
KOJINYECTBEHHOTO OTPEJIEIEHUS JIEMEHTOB. TIK-1.1 IIK- JI1.2J12.1
I'paBuMeTpust. CyIIHOCTS METOMA, TPeOOBAHUS, 1.2TIK-1.4 J12.2J13.1
MIPEIBABISEMBIE K OCAXKAAEMOU 1 VYK-7.1 215253
rpaBuMeTpraeckoit popmam /Jlex/

32 TutpruMeTpruyecKuii aHaIu3: KUCIOTHO-OCHOBHOE 3 2 OIIK-7.1 JI1.1
TUTPOBAHHE, KOMIUIEKCOHOMETPHS, PEIOKCUMETPHSL. IK-1.1 IIK- JI1.2J12.1
Br160p HHIMKATOPOB ISl pa3IMYHBIX METOI0B 1.2 TIK-1.4 J12.2J13.1
tuTpoBanus /JIex/ YK-7.1 2139293

33 CaMocrosITenbHOE U3ydeHre yaeOHOTo MaTepuasa B 3 9 OIIK-7.1 JI1.1
LMS Canvas:IlocTpoenne KpuBbIX KUCIOTHO- TIK-1.1 TIK- JI1.2J12.1
OCHOBHOTO TUTpOBaHMA. ToUKa SKBUBATIEHTHOCTH. 1.2 TIK-1.4 J12.2J13.1
Touka n3meHens 1Bera nHaMKatopa. [lorpemHocT YK-7.1 213253

tutpoBanus /Cp/




34 CamocrosTensHOe U3ydeHHE yueOHOTo MaTepuana B 10 OIIK-7.1 J1.1
LMS Canvas:OkuciIuTeTbHO-BOCCTaHOBUTEIBHOE IK-1.1 IIK- JI1.2J12.1
tupoBaHue. Bunsl TuTpoBanus. OCOOCHHOCTH 1.2 TIK-1.4 JI2.2J13.1
MIPSIMOTO U 3aMECTUTENBHOTO TUTpoBaHus. /Cp/ YK-7.1 212233

3.5 Omnpenenenue coaep kaHus ele3a B pacTBOPE €ro 2 OIIK-7.1 JI1.1 paboTta B
COJIM TPaBUMETPUIECKUM MeTo10M /J1ab/ TIK-1.1 TTK- JI1.2J12.1 napax

1.2 TIK-1.4 JI2.2J13.1
YK-7.1 013233
Paszpnen 4. @usuko-xuMuyecKue MeToAbl aHATU3A
(3J1IeKTpoxuMuyeckue U poToMeTpruyYecKue
MeTObI

4.1 CaMocrosITenbHOE U3ydeHre yaeOHOTO MaTepraia B 8 OIIK-7.1 JI1.1
LMS Canvas:Knaccubuxanus 31eKTpOXUMHIYECKUX IK-1.1 IIK- JI1.2J12.1
MeTo0B aHanu3a. [loTeHuomerpust (mpsmas u 1.2TIK-1.4 JI2.2J13.1
KkocBeHHas1). CTaHIapTHBIE U WHANKATOPHBIC YK-7.1 213253
3NEKTPOABL. DIEKTporpaBuMeTpus. Buemnuii u
BHYTpEHHHUH 351eKkTpoau3. Berbop ycnosuit s
KOJMYECTBEHHOTO JIEKTPOJIUTHUECKOTO BBIACTICHUS
metama /Cp/

4.2 ®doromeTpusi. 3aKOHBI MOTIOMIEHUS 2 OIIK-7.1 J.1
3JIEKTPOMArHUTHBIX U3JIy4€HUH OJHOPOJHBIMHU IIK-1.1 IIK- J1.2J12.1
cuctemaMu. O6IacTH IpUMEHEHHsT (HPU3UKO- 1.2 TIK-1.4 JI2.2J13.1
XUMHYECKAX METOIOB aHanu3a /JIek/ YK-7.1 2132 33

4.3 CaMocrosITenbHOE U3ydeHrne yaeOHOTO MaTepraa B 7 OIIK-7.1 J.1
LMS Canvas:Konnykromerpudeckuii MeTot TIK-1.1 IIK- JI1.2J12.1
anann3a. OcoOeHHOCTH aBTOMATU3AI[UU 1.2TIK-1.4 JI2.2J13.1
merona. /Cp/ YK-7.1 213233

4.4 CaMocTosITeNnbHOE U3ydeHne yaeOHOTO MaTeprasa B 6 OIIK-7.1 JI1.1
LMS Canvas:[Tonsiporpaduueckuii aHamms. IIK-1.1 K- JI1.2J12.1
Xapakrepuctrka metona. /Cp/ 1.2 TIK-1.4 J12.2J13.1

YK-7.1 2012233
4.5 Onpenenenue Gpochopa B cTaid POTOMETPUISCKAM 4 OIIK-7.1 JI.1 pabora B
merozoM /J1a6/ MK-1.1 TIK- | JI1.2J12.1 Tpymme
1.2 TIK-1.4 J12.2713.1
YK-7.1 212233
Paznen 5. ®usnyeckne MeTOabI aHAIN3a (ATOMHO
-IMHCCHOHHBIE, ATOMHO0-20COpPOLIMOHHBIE,
PEHTIeHOCIIeKTPAIbHbIE, MACC-CIIEKTPAJIbHbIE,
AKTUBALIMOHHbIE METO/bI)

5.1 0030p CHEKTPOCKOIMYECKUX METOIOB aHAIN3a M UX 2 OIIK-7.1 JI1.1
kiaccugukanys. Pos MeTo10B B aBTOMATH3AINN TIK-1.1 K- JI1.2J12.1
aHAJIUTUYECKOTO KOHTPOJIS. ATOMHO-3MUCCUOHHBIN 1.2 T1IK-1.4 JI2.2J13.1
aHau3. DMHUCCHOHHBIE CIIEKTPBI aTOMOB. YVK-7.1 212233
VicTouHuKH BO30OYXKICHHUS CIIEKTPOB.

MHoTOKaHAIBHBIE CTIEKTPOMETPEI /JIek/

5.2 CamocrosiTenbHOE U3ydeHne yueOHOTo MaTepruaa B 8 OIIK-7.1 JI1.1
LMS Canvas:PeHTreHoBcKre METObI aHAIN3A TIK-1.1 IIK- JI1.2J12.1
(peHreHoITyopeCIeHTHBIH, 1.2 TIK-1.4 JI2.2J13.1
PEHTTEHOPaTNOMETPUIECKHH, PEHTTeHO(a30BEIN). VK-7.1 2109233
Teopernueckue 0CHOBBL. Macc-crieKTpabHbIi
aHanu3. [Ipunuun Metona. VICTOUHUKH HOHOB.

Crioco0kb1 peructparnuu noHoB /Cp/
Pazgen 6. Meroanbl onpeneieHust
razoo0pa3yoiux npumecei

6.1 CamocrosTensHOe U3ydeHue yueOHOro MaTepuana B 8 OIIK-7.1 J1.1
LMS Canvas:OnpezneneHue ra3000pa3yromunx TIK-1.1 TTK- JI1.2J12.1
3JIEMEHTOB: KUCJIOPO/a, a30Ta, BOJOPOJA, YIIIepoa, 1.2 TIK-1.4 J12.2J13.1
cepsl). /Cp/ YK-7.1 013233

6.2 CamocrosiTenbHOE U3ydeHrne yueOHOTO MaTepuaia B 8 OIIK-7.1 J1.1
LMS Canvas:Oco0eHHOCTH KCIIpecc-aHaIn3a TIK-1.1 ITK- JI1.2J12.1
cranu 1 uyryHa Ha OAQO "VYpanbckas Cranp" /Cp/ 1.2 TIK-1.4 JI2.2J13.1

YK-7.1 213233

Pa3zpen 7. Opranuszanusi aHaJIUTHYECKOTO
KOHTPOJISA HA NpeInpHUATUAX
MeTaJLUTyPru4ecKoro Nnpon3BoiCTBa




7.1 OpraHu3anys aHaTUTHYECKOTO KOHTPOIIS Ha 3 2 OIIK-7.1 J1.1

npou3sBojcTBe /JIek/ TIK-1.1 TIK- JI1.2J12.1

1.2 TIK-1.4 J12.2J13.1
YK-7.1 013233

7.2 /Ap/ 3 0 OIIK-7.1 J1.1

MK-1.1 TIK- | JI1.2J12.1

1.2 TIK-1.4 JI2.2J13.1
VK-7.1 01092393

73 /3aqét/ 3 4 OIIK-7.1 J1.1

MK-1.1 TIK- | JI1.2J12.1

1.2TIK-1.4 J12.2J13.1
VK-7.1 0102393

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoHTpobHbIE BONPOCHI AJIl CAMOCTOSITEJIbHOM MOATOTOBKH K NPOMEKYTOYHOM aTTecTAlIMU [0 UTOTaM OCBOEHUS
JUCHUILTHHBI (MoayJs, npakTuku, HUP)

dopMa aTTecTaluy - 3a4eT
3a4eT BBICTABIIACTCS MO0 UTOTaM TECTHPOBAHUS, BBIMOJHEHHS U 3aIIUTHI BCEX JJAOOPATOPHBIX pabOT U AOMAIIHEH KOHTPOJIbHON
paboTHL.

5.2. IlepeyeHb NMCBMEHHBIX PA0OT, BBIIOJIHEMbIX 10 AUCHUILIMHE (Moay 10, npakTuke, HUP) - 3¢cce, pedeparsi,
NpaKkTHYecKue U pacyeTHo-rpaduyeckne padoTbl, KYPCOBbIE PA0OTHLI HJIM NPOEKThI, 0TYEThI 0 NpakTHke wiu HAP u ap.

Ortuerts! no naboparopusiM padotam (OITK-7.1; TIK-1.1; TIK-1.2; [IK-1.4; YK-7.1)
Bomnpocs! x mpomexyrounoit arrectanui(OIIK-7.1; TIK-1.1; TTK-1.2; TTK-1.4; YK-7.1)
Paznen 1. [Ipenmer 1 3a1a4n aHAIUTUYECKOTO KOHTPOJIS

1.1. BO3HUKHOBEHNE U OCHOBHBIE 3Tallbl Pa3BUTHs aHAJIIMTHYECKOTO KOHTPOJI. B3auMOCBS3b ¢ ApYyrUMH HAydHBIMHU
jquctumirHaMu. Knaccuukanus METo10B aHAITUTHYECKOTO KOHTPOIS. POIb COBpEMEHHBIX METO0B aHATUTUIECKOTO KOHTPOJIS B
NPOBEACHUN HAyYHBIX UCCIEN0OBAHUN M OLIEHKE KaYECTBA METAITYPTHIECKON MPOAYKIHH.

Pazgen 2. Meroasl paszieneHus U KOHIEHTpUpoBaHUs. KoMOMHIpPOBaHHbBIE METOIBI

2.1. O0mas XapaKTepUCTHKa METOJIOB Pa3ZeeHNs M KOHIICHTPUPOBAHU, X Kiaccudukarms. OcaxxaeHne HeOPraHHIeCKUMH U
oprannyeckuMu peareHtamMu. CoocaxxaeHue. JKkcTpakius. Xpomarorpadus. CymHOCTs METO0B, 00IaCTH IPHMEHEHHS METOIOB
pasJeneHus 1 KOHUEHTPUPOBAHMSI.

Paznen 3. Xumudeckue MeTO B! aHAN3a (TPaBUMETPHUYECKUH M THTPUMETPUICCKUN aHAIN3)

3.1. O6mast xapaKTepUCTHKa XUMHUECKUX METOJ0B KOINYECTBEHHOTO ONPEIEIEHUS JIEMEHTOB.

3.2. I'paBumerpus. CymHOCTE METOIa, TPeOOBAHNUS, IPEIBIABIIEMBIE K OCAKAaeMOH 1 TpaBUMETPHIECcKOit hopmam.

3.3. TutpuMeTpUYIeCKUi aHAIHN3: KUCIOTHO-OCHOBHOE TUTPOBAaHHE, KOMIUIEKCOHOMETPHS, peIOKCHMeTpHs. BeI0op HHIUKATOPOB
JUISL pa3IUYHBIX METOJJ0OB TUTPOBAHHS

Paznen 4. PuU3NKO-XUMHUYECKHE METOBI aHATIH3a: 3JIEKTPOXUMHUIECKHE X (POTOMETPUIECKHIE METOIBI

4.1. Knaccudukanus 3J1eKTpOXUMHYECKHX METO/I0B aHAIIN3a.

4.2. ITorentmomeTpus (IpsiMasi ¥ KocBeHHast). CTaHIapTHBIC H HHIUKATOPHBIC SJIEKTPOIHI.

4.3. Dnextporpasumerpusi. BHemHuil n BHyTpeHHHN 31eKTpoIu3. BeIOop ycIoBHiA A1 KOTHYECTBEHHOTO ICKTPOIUTHIECKOTO
BBIJIETICHHS MeTallIa.

4.4. Kynonomerpus (npsiMasi 1 KocBeHHas ). KylnoHoMeTpuieckne 3KCpecc-aHaIn3aTOphI.

4.5. BonsrammepoMeTpus, ee pa3sHOBHAHOCTH. [lomapru3aiiioHHbIe KPUBBIE M X pacIidpoBKa.

4.6. ®oTtomeTpust. 3aKOHBI HOTJIOIIEHUS NEKTPOMATHUTHBIX H3IY4eHUH O THOPOIHBIMH CHUCTEMAMHU.

4.7. O6nactu npuMeHeHus PU3UKO-XUMHUUECKIX METOIOB aHAIN3a.

Paznen 5. ®usnyeckue METOIBI aHAIM3A

5.1. 0030p CHEKTPOCKONMYECKUX METOJIOB aHalM3a U UX Kiaccudukanus. Porb MeTon0B B aBTOMaTH3aIMH aHAITUTHYECKOTO
KOHTPOJISL.

5.2. ATOMHO-3MHCCHOHHBIH aHaTN3. OMHCCHOHHBIE CIIEKTPBI aTOMOB. MICTOUHHMKN BO30YXKICHUS CIIEKTPOB. MHOTOKaHAIbHBIE
CIIEKTPOMETPBI.

5.3. AtomMHO-a0copOIMoHHBIN aHamu3. CriocoObl aTOMH3AINY BEIICCTRA.

5.4. PeHTreHOBCKHE METOMBI aHATIH3a (PEHICHO(IIYOPECIICHTHBIH, pEHTTeHOPaIHOMETPUIECKHH, PEHTTeHO(a30BEIH).
TeopeTnueckue OCHOBBI.

5.5. Macc-cniekTpanbHblii ananus. [IpuHnun merona. Mcrounnku noHOB. CriocoObI perucTpaiiy HOHOB.

5.6. AKTHBAIIMOHHBIE METOIBI aHAJIM3a U NX KIacCH(HUKaHsI. DIeMeHTapHbIe YacTHIEL. SnepHble peaknnu. HelitponHO-
aKTHBAI[MOHHBIN aHanu3. crounnku HeHTpoHOB. [IpuHINT paboTH raMMa-CIIeKTPOMETpa.




5.7. Obnactu npuMeHeHusT PU3MUECKUX METOJIOB aHAU3a.
Paznen 6. Metoap! onpeaeneHus ra3000pa3yroiux npuMeceit

6.1. 'a3000pasyromiye HIEMEHTHI, UX BIMSHHE Ha CBOICTBA METAJLIOB ¥ CIUIAaBOB. [IyTH NPOHUKHOBEHHS Ta30B B METAILT M UX
(opMBI HAXOXKJEHHS B METAJLIE.

6.2. Meron BEICOKOTEMITEpaTypHOH ra30Boi 3kcTpakmy O0mre cBeneHns. AnmapaTypa (3IeKTpHIecKUe MeYH, TeTeTOPEI).
6.3. Ompenenenne ra3000pa3yoIMX HIEMEHTOB: KUCIOPOAa, a30Ta, BOAOPOa, YIIIEPOa, CEPhI).

Paznen 7. Oprax—xmaul/m AHAJIMTUYCCKOI'O0 KOHTPOJII Ha MECTAJITYPIrUICCKUX MPEANPUATHAX

7.1. ITpousBoacTBeHHAas! Kiaccu(UKAIM METOJ0B aHATUTHYECKOTO KOHTPoJIsl. [Ipon3BoACTBEHHBIE TA00OPATOPUH.

7.2. Merponorudeckoe o0ecredeHne aHAIMTHYECKOT0 KOHTPOJIst. METOMKH KOJIMYECTBEHHOTO XUMUYECKOT0 aHAJIN3a, UX
aTTecTanus U ctangaprusamnys. CTanmapTHbIe 00pa3Ibl.

7.3. AHanuTH4eCKUi KOHTPOJIb KaK 4acTh METAJUTYPIUYeCKON TEXHOJIOTUH. ABTOMAaTH3alksA U KOMIIBIOTEPU3ALUs METOI0B
AQHAJIMTHYECKOTO KOHTPOJIA.

5.3. OuenouyHbie MaTepuaJibl (OLIEHOUHBbIE CPEACTBA), HCNOJIb3YyeMble /15l IK3aMeHa

ITpumepHbIe TATIBI 33734 U KOHTpodbHOU padoTsl (OITK-7.1; TTK-1.1; TTK-1.2; TTK-1.4; VK-7.1)

3agaua Nel
Cogepxanue docdopa B crutase okoino 0.9 %. Paccuntaiite Maccy HaBeckH cIulaBa, KOTOPYIO HEOOXOIMMO B3SITh, YTOOBI
TPaBUMETPUIECKIM METOJOM OTIPEIEINTh coepkanue ¢ochopa B cIuiaBe, eciii Macca BecoBoi popmer Mg2P207 0,1rpamm.

3amaua Ne2
PaccuuTaiiTe KOHIIGHTPALUIO JKeJie3a B PACTBOPE M MOJYYCHHYIO MPU 3TOM ONIMOKY, €CJIH ONTHYECKas TUIOTHOCTh paBHA
0,46, TomuHa KIOBETHI 1 cM, MOJISIpHBIN KodddurnmeHT normomenus 1100.

3amaua Ne3

DNeKTponu3y Ha MHEPTHBIX 3JeKTpoaax noasepraics pactBop CuSO4 B teuenne 20 muH npu cuie Toka 0,6 A.
Paccuuraiite MacCy IpOIyKTOB IEKTPOIN3a U OLIHOKY PACUeTOB, €CIIH KJIACC TOYHOCTH aMmepmeTpa 0,5, a MakCHMaJIbHO
u3MepsieMblil Tox npudopom 0,75.

3agaua N4
Jns mpurotosnenus pactsopa Bemectsa HCI o6bsemom 100 M 66110 B3SITO 2 MII HCXOJHOTO PacTBOpa IUIOTHOCTHIO 1,09
r/cM3. PaccunTaiite HOPMaIbHOCTB ITOJIY4EHHOTO PACTBOPA M IOTPELIHOCTD €€ ONpe/ielIeH U

3amaua No5
BhruncnuTe NOTEHIMAN IIMHKOBOTO 3JIEKTPOJIA , MOTPY)KEHHOTO B PACTBOP, COACPKALIMN MOHBI Zn2+B KOHICHTPAINU
0,1 MoaB/1

HToroBoe TecTHpoBaHHE MOXET OBITH MPOBENCHO MHCTAHIIMOHHO B cucteMe LMS Canvas B BUIE TECTHPOBaHHS (OIIK-7.1;
IK-1.1; TIK-1.2; TIK-1.4; YK-7.1)

5.4. MeToauka OLICHKH OCBOCHH AMCHMILIMHBI (MoyJisl, npakTuku, HUP)

Kpurepuu o1ieHKH HTOTOBOTO TECTHPOBAHMS, IPOBOJUMOTO B AUCTAaHIIMOHHON opme B LMS Canvas
85 <TIIpouenT BepHbIX 0TBETOB < 100 - OTIAMYHO

70 < IIpoueHT BepHBIX OTBETOB < 84 - XOPOIIO

50 < IIpoueHT BepHBIX OTBETOB < 69 — yIOBIETBOPUTEILHO

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHasi iuTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue WznarensctBo, o1, 371. anpec | Kon-Bo
JI1.1 | }O.f.XapuroHoB AHanutrdeckast XuMmus. B 2-x kH.: YueOHUK M.Brricor.mik., 2003, 26
JI1.2 | XKebentses A.U., AHanuTUYecKas XuMus. XUMUYeCKUue MeTobl ananmu3a. | M. Muappa — M, , 2012, 10

XKepnocex A.K., : YuebHOe mocobmue.

Tanyrs W.E.

6.1.2. lonoTHUTE/ILHAS JINTEpPaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue | W3narensctBO, rof, 31. aapec | Kon-Bo




ABTOpBI, COCTaBUTENHN 3arnaBue W3narensctBO, rof, 31. aapec | Kon-Bo

2.1

10.A Kapros, AHaNUTUYECKUH KOHTPOJIb B METALIYPIUYECKOM M.: Akanemknura, 20006, 1
A.Il.CaBoctuH, MPOU3BOJICTBE: Yueb.mocoone
B.JI.CanpHUKOB

2.2

ITox pen. AHaTUTHYECKUH KOHTPOJIb METAJITYPIHYECKOTO M.:Meramnyprus, 1995, 25
10.A Kapmosa MPOU3BOJCTBA: YUeOHUK

6.1.3. MeTtoguueckue pa3padoTku

ABTOpBI, COCTaBUTENN 3armaBue W3narensctBo, rof, 31. aapec | Kon-Bo

JI3.1

B.U. I'pbI3yHOB, AHaNUTUYECKUH KOHTPOJIb METAJULyprHUECKOIO Hosorpouuxk, 2002, 20
10.A Kapros, npousBoscTBa (DXMA): JIab.mpakTukym
JL.®.Cepxenko

6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UnTepHeT"

Ol

H® HUTY "MUCuC"

32

KubepJlennnka

33

Poccwuiickast HaydHas 3J€KTPOHHAS OHOIMOTEKA

6.3.1 Ilepevyenb MpOrpaMMHOIO 00ecedeHUsI

6.3.1.1

1.MicrosoftOffice 2007;

6.3.1.2

2.Windows 7;

6.3.1.3

3.Kaspersky Administration Kit;

63.14

4.Kaspersky Endpoint Security 10;

6.3.1.5

5.Kaspersky Endpoint Security 6;

6.3.1.6

6.« 'apanTA>po» (KITUEHT).

6.3.1.7

7.2nexTpoHHBIN 00pazoBaTenbHbIil pecypc LMS Canvas

6.3.1.8

8.Microsoft Teams

6.3.2 TlepeueHb HHPOPMALUOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJIA, IPAKTUKHA, HUP)

7.1

JAns1 mpoBeICHUS JIEKIHIA, MPaKTHYSCKUX 3aHATHH ¥ IPOMEXKYTOYHON aTTECTAUH UCTIONIB3YIOTCS YaeOHbIC ayJUTOPHH,
OCHAII[CHHBIE CIIEIUATN3NPOBAHHON MeOeTbIo (TTAPTHI, CTYIbsSI, KJIACCHASI JOCKA), IEPCOHAIBHBIM KOMITBIOTEPOM (C
IIPOTPaMMHBIM 00ECIICUCHUEM, C JOCTYIIOM B CETh HHTEPHET U B 3JIEKTPOHHO-UH()OPMAIMOHHYIO CPey YHUBEPCUTETA),
MYJIbTUMEIUHHBIM 000pyI0BaHUEM.

7.2

J1J1s1 BBITIOJTHEHUS! CaMOCTOSITENBHOM PabOThI UCIONIB3YeTCs ayAIUTOPHS Ul CAMOCTOSITEIbHOH paboThl (aya.123)u
KypCOBOTO TIPOCKTHPOBAHUSI, OCHAILIIEHHAs yueOHOH MeOelblo, KOMIBIOTEPAMHU C IIPOTPaMMHBEIM OOecriedeHreM, C
JOCTYIIOM B CETh HHTEPHET M B AIEKTPOHHO-MH(POPMAIOHHYIO CPELy YHUBEPCHUTETA.
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7.4

Jl1st mpoBeieHns 1a00PaTOPHBIX PadOT UCIIOb3YeTCs ClIEHHANN3UPOBaHHasl 1abopaTopys 10 00IIel 1 HEOpPraHNYeCKOH
xumuH (ayn 140, ocHoIeHHAsT 000PyTOBAHUEM:

1.5

7.6

CnenuanusupoBanHas Jadoparopus Ou3nueckoit XuMuu:

7.7

1. nabopaTopHas MeOenb

7.8

2. nabopaTopHas Hocyaa

7.9

3. obmierabopaTopHoe 000pyIOBaHNUE:

7.10

3.1. BeITSDKHOM mIKag

7.11

3.2. cymwIbHbIH mKad

7.12

3.3. BeChI JIEKTPOHHbBIC

7.13

3.4. Becbl ANEKTPOHHBIE AHATUTHYECKHE

7.14

3.5. mOpTaTUBHEIE NEKTPOHHBIC TEPMOMETPHI

7.15

3.6. ceKyHIOMEpBI

7.16

3.7. MarHUTHBIE MEIIAIKH

7.17

7.18

4. CIICIMATN3UPOBaHHOE 000pYIOBaHHE:

7.19

4.1. VJIK «Xumus»

7.20

4.2. Moztynb «DNEKTPOXUMHUS»

7.21

4.3. momyns «TepmocTat u KaIopuMeTp»

7.22

4.4. monynb «Tepmudeckuid aHaIU3 IByXKOMIIOHEHTHOW CUCTEMBI»




7.23|4.5. KOHIYKTOMEPBI

7.24|4.6. TeH3UOMETDP

7.254.7. xanopumerpsl

7.26 | 4.8. pebpakromerp

7.27|4.9. caxapumerp

7.28

7.29 | 5. HOYTOYK U IPOEKTOP JUIs IIPOBEACHNUS JIEKIUH U IPAKTUUECKUX 3aHATHH, OPraHU3alUI CAMOCTOATEIFHON PabOThI
CTY/ICHTOB.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA 11O U3YYEHWIO JUCHUITIJIMHBI (MOAY JIA,
IMPAKTUKHW, HUP)

VYBaxxaemslil ctyaeHT! Heo0X0quMo MOMHHTE, YTO aHAJTMTHYECKUI KOHTPOJIb METAJUTYPTHYECKOTO TIPON3BOJICTBA —
HMHTETPUPOBAHHBIA KypC, KOTOPHIi BKIIFOUAaeT 3HAHUS MO 00IIeH, OpraHudecKor, GU3NIecKOM, aHANNTHIECKON XUMUH, (HHI3HKE,
Mmatematuke. [1o3ToMy Ipu U3ydeHUH TeOpeTHYECKOTO MaTepHaa BCeraa ciaeayeT OnupaThes Ha COOCTBEHHBIE 3HAHUA U3
CMEXKHBIX HayK.

JI7st yCHEHOTO YCBOCHHS TEOPETUUECKOTO MaTepHaa He0OX0IMMO PETYIPHO IOCENIATh JIEKIUH, BAYMUHBO CIIYIIATh
HperoAaBaTells U yIUTh JICKIHIO B TOT XK€ JIeHb, KOoTraa oHa OblIa mpociyrmaHa. OcoOeHHOCTH MaMATH TO3BOJIAT BaMm serko
3allOMHHUTH OOJBIINI 00bEM MaTepHaIa C MEHBIIUM YMCTBEHHBIM HAINPSKEHUEM.

BennTe TepMHHOIOTHYIECKHUH CIIOBaph, MOMOTHANTE €T0 U3 JIEKIHHU B JIEKIHIO, IIOCTOSIHHO ITOBTOPsITE. 3HAHHE TEPMHHOJIOTHHI
JIEKUT B OCHOBE I'PAMOTHOM HAay4HOH peuu U OCO3HAHUSA 3a4a4.

Oco6oe BHUMaHHE 00paTUTE Ha MOATOTOBKY J1a0OPATOPHBIX paboT. 3alIOMHUTE: aHAIN3 BEIleCTBA — JITUTENbHBIN U TEXHUYECKU
CIIOKHBIH TIpoliece, 0TpaboTaTh MPOIYIIEHHYIO padoTy OyAeT ropasno TpyJHee, YeM BBIIIOJIIHUTD €€ B IPYIIIE 10l PYKOBOICTBOM
HperoaaBarels u 1abopanra!

Ha nabGopartopHyto paboTy He0OOXOIUMO MIPUXOIUTE IIOATOTOBICHHBIM: B XaaTe, C 3al0JIHCHHBIM J1a00paTOpHBIM >XypHanoM. [Tpu
3aM0JHEHNH JKypHaJa CTapaifTech OCO3HATh CYLIHOCTh aHATUTUYECKOTO METO/a, 3aTIOMHUTb X0 pabOThI, IO BOZMOXHOCTH PEIIUTh
3agaqn. 11 3TOro He0OXO MO BEIYYUTH TEOPSTUIECKHUI MaTepHall, OTBETHTh Ha KOHTPOJBHBIE BOTIPOCH! K Ta00OPaTOPHOH paboTe.
Ecnu Bl npujere Ha 3aHATHE MOATOTOBIEHHBIM M OCO3HAHHO BHINTOJHUTE aHAJIM3 BEIIECTBA, TO BaM He cOCTaBUT TpyAa cAelaTh
HEOOXOAUMBIE PACUeThl U 3aIIUTUT PaOOTY B I€Hb €€ BBITIOJIHEHUSL.

CBOEBpPEMEHHOE U YCIICIIHOE BBINOJIHEHHUE JIA0OPATOPHBIX pabOT M TECTOBBIX 33/1aHMil MO3BOINT BaM momydauTs 3auer
ABTOMATHYCCKH.

IIpomycku 3aHsATHII HEOOXOAUMO OTPabATHIBATE 110 COTTIACOBAHUIO C IIPEHOAaBaTEIEeM U IAOOPaHTOM.

TexHuueckuit aHanu3 — TOHKas U yBIeKaTelnbHas paboTta. MiHTepec Kk U3ydeHHIO AUCLUILTHHBI MOXKET BBIPACTH B OTKPBITHE HOBOTO
crioco6a aHaIN3a BEIECTBA MM YCOBEPLICHCTBOBaHNE NMEIOLIErocs. bynpre mccienosatenem, MpoBepsiiTe THIIOTE3bI U
TpeANoI0oXKeH s, y Bac 11 3Toro ecTh BCce BO3MOXKHOCTH.

OcBocHHUE NUCHUILTHHBI IIPEIIONIAracT Kak MPOBEICHUE TPAIUIIMOHHBIX ayJUTOPHBIX 3aHATHU, TaK H pAOOTY B AIEKTPOHHOM
nHpopManmoHHo-o6pa3osarenbHoii cpene HUTY «MUCuCy» (OQUOC), 94acThio KOTOPO# HEMOCPEACTBEHHO MPEIHA3HAYSHHOM ISt
OCYILECTBICHUS 00pa30BaTEIHFHOTO MpoLecca ABIIeTcsa DIEKTPOHHbIH 00pa3oBaTenbHbIil pecypc LMS Canvas. OH 1ocTyIeH 1o
URL anpecy https://Ims.misis.ru/enroll/E8333T 1 m0o3BoJISIET HCIIOIB30BATh CIICIIHATBHBIN KOHTEHT M JIEMEHTHI JICKTPOHHOTO
00ydeHHs 1 TUCTaHIIMOHHEBIX 00pa3oBaTenbHBIX TexHoJoruil. LMS Canvas ncrosb3yeTcst IpenMyIeCTBEHHO ISl ACHHXPOHHOTO
B3aNMO/ICHCTBHS MEX/Iy yIaCTHIKaMH 00pa30BaTEIFHOTO MPOIecca MOCPEACTBOM ceTH «IHTepHeT».

Urto0b1 3¢ (peKTHBHO HCIOIB30BaTh BO3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO H YCTICIITHO OCBOUTH JUCLUILINHY, HY>KHO:

1) 3aperucTpupoBaThcs Ha Kype. [J1s 3TOro HY)KHO IEpEHTH MO CChUIKE ... JIOTHH M mapojb COBHAIACT C JIOTHHOM H IapojieM OT
nruHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Havan0» 03HaKOMHUTHCS C COJEprKaHUEM Kypca, BOIIPOCAaMH IJIsl CAMOCTOSTEIIbHOM MOATOTOBKH, YCIOBUSIMU
JIOITYCKa K aTTeCTaliy, (GopMOii MPOMEKYTOYHOH aTTecTalny (3a4eT/IK3aMeH), KPUTEPUSIMH OLICHUBAHUS U JIP.;

3)B pyOpuke «MoIym», 3aX0/Is1 B COOTBETCTBYIOIINE Pa3/Ieibl H3yJaTh yaeOHbIC MaTepHallbl, pa3MeNIeHHBIC IperoaBareeM. B
T.4. IIOJIF30BAaThCS JTUTEPATypPOH, pEKOMEHAOBAHHON IIPENOaBaTeIeM, IEPEXoas 0 CCHUIKAM;

4)B pyopuke «brubnuorexay BO3MOXKHO HOAOUPATH A1 BBHIITOJIHEHHS MTUCbMEHHBIX pa0oT (KOHTPOJIBHBIE, JOMAIIHUE PaOOTHI,
KypCOBBIE pabOTHI/TIPOEKTHI) JIUTEpaTypy, pasmeiieHuyto B 9bC HUTY «MUCucC;

5)B pyOpuKe «3agaHusD Hy)KHO 03HAKOMHTBCS C CO/IEpKaHMEM 3aJaHus K MICEMEHHO padoTe, CPOKaMH ClIauH, KPUTEPHIMHI
OLIEHKH. B ycTaHOBIEHHBIE CPOKH BHIIIOTHUTH PAOOTY(B), TOATPY3UTH 3[ECh XKe AT IPOBEpKU. ¥ 100HO Ha3bIBaTh (hails paboTe
cienyrouM o0pa3oM (HazBaHHe IpeaMeTa (CokpalleHHo), rpynna, @10, nata akTyanuzauuu (IpyU HOBTOPHOM Pa3MEIIECHHUHN)).
Hanpuwmep, Dxonomuka Meano .M. BMT-19 20.04.2020. Eciiu paboTa collepHUT PUCYHKH, (GOPMYJIBI, TO C ICTHIO
coxpaHeHHs ((OpPMATHPOBAHNUS e HY)KHO MoArpyxaTh B pdf ¢popmare.

Paborta, moarpyxaemas st IPOBEPKH, AOJDKHA!

- COJIePKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYIIBHBIH JIUCT, BBEICHHE, OCHOBHYIO YaCTh, 3aKJIFOUCHHUE, CITUCOK NCTOYHHUKOB,
TPHIIOKEeHUS (TIPH HEOOXOANMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBHHU C TPEOOBAHUSIMH.

IIpenonaBaTenp B TeUCHUE YCTAHOBICHHOTO CPOKa (He OoJiee AeCATH HEi) mpoBepsieT paboTy U pa3MelIaeT B KOMMEHTAPHSAIX K
3aJJaHUIO PELieH3NI0. B Hell OH yka3pIBaeT Kak MMOJIOKHUTEIBHBIC CTOPOHBI PabOTHI, Tak 3aMedaHwus. [Ipn HaW9Inuu B perieH3nH
3aMeUaHMH U peKOMEHIAINH, Hy)kKHO BHECTH ITOTIPaBKH B paboTy, HOATPY3HUTH €€ 3aHOBO IS TOBTOPHOI mpoBepkH. [Ipn a3ToM
Ba)KHO CIICUTH 32 CPOKAMH, B TCUCHUE KOTOPBIX JIOJDKHO OBITh BBIIOJHEHO 3aqaHue. [Ipyu HapyIIeHHH CPOKOB, YKa3aHHBIX
TperoiaBaTelieM BO3MOKHOCTb TIOATPY3UTh PA0OTY OCTaeTCs, HO CHCTEMa BBHIBOJUT COOOIICHUE O HAPYIICHUH CPOKOB. [1o
OKOHYAHHWHU CEMECTpa MOATPY3HUTh PadOTy HE OTYIHUTCS;




6)B pyopuke «TecTsD» IPONUTH TECTOBBIE 3aJaHHS, OCBOMB COOTBETCTBYIOIIUIT MaTepuall, pa3MeIeHHBIH B pyOpuke « MoIymn»;

7)B pyopuke «OIEHKN» OTCICKHUBATH CBOIO YCIIEBAEMOCT;

8)B pyopuke «OOBABICHHUS» YNTATh OOBABICHNS, pa3MeIlacMbIe IIPENoAaBaTelIeM, 1aBaTh OOPaTHYIO CBS3b;

9)B pyopuke «O0CyKIeHUS» CO3MaBaTh 0OCYKICHUS U yIaCTBOBATh B HUX (00CYKIAIOTCS 0OIINE MOMEHTHI, BBI3BIBAIOIIIUE
BOTIPOCHI y OOJIBIIMHCTBA Ipymibl). laHHas pyOpHKa TakKe MOKET OBbITh HCHOIb30BaHa JJIsl B3aMMHOM MPOBEPKU;

10)posiBASATH peryisipHyl0 akTUBHOCTh Ha Kypce.

[IpenmMymmecTBEHHO I CHHXPOHHOTO B3aMMOJICHCTBUS MEXIY YHACTHHKaMH 00pa30BaTeIbHOTO IIPOIecca OCPEICTBOM CETH
«uTepHer» ucnonbidyercs Microsoft Teams (MS Teams). UT0oOB! HOTHOILIEHHO UCIONIB30BATh €0 BO3MOXKHOCTH HY)KHO
YCTaHOBUTH TpuiioxeHne MS Teams Ha niepcoHanbHbII KOMITBIOTEp U TenedoHn. CTapocTaM HYKHO co3aaTh rpyminy B MS Teams.
Y4actue B rpymie mo3BoJIseT:

- CJTyIIaTh JICKIHN;

- paboTaTh Ha MPAKTUICCKHUX 3aHATUAX;

- OBITH Ha CBSI3M C IPEIIOIaBaTelieM, 3a/1aBasi eMy BOIPOCHI HJIM OTBeYasi Ha €ro BOIIPOCH B 00IIEM YaTe IrpymIisl B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYILECTBIISATH COBMECTHYIO pabOTy HaJl JOKyMEHTaMH (BkIagka «Daiimsr).

[Tpu npoBeeHUM 3aHATHI B TUCTAHIMOHHOM CHHXPOHHOM (hopMaTe HY)KHO Bcerja paboTaTh ¢ BKIFOUCHHON KaMEpOH.
VckiroueHne — eciy Ipero1aBaTellb MOTPOCHT OTKITIOUNTE KaMephl 1 MUKPO(OHBI B CBSI3H ¢ OonbmmMu nomexaMu. Ha aBatapkax
JIOJDKHBI OBITH MCKITIOUUTEIIBHO JIeTIOBBIE (hoTo.

[Ipu npoBeneHNH JEKIHOHHO-IPAKTHYCCKUX 3aHATHI BEJCTCS 3aKUCh. DTO TaeT BOZMOXKHOCTh IIPOCMOTpA 3aHATHSI B CIydae
HEBO3MO)KHOCTH IPHCYTCTBHS Ha HEM WM IIPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepHaIy H 3aHOBO €r0 IPOCMOTPETH.




