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1 leap u 3a7a9i AU CIUILTHHBI

L]env — mproOOpeTeHNE CTYACHTAMHU 3HAHUNA O CTPOCHHHM U CBOMCTBAX HEOP-
raHUYECKUX BEIECTB, TEOPETUUYECKUX OCHOBAX M OOIIMX 3aKOHOMEPHOCTSIX MpPO-
TEKaHUSI XUMUYECKUX PEAKIIMM, O TEOPETUUECKUX OCHOBAX U MPAKTUYECKUX MpHe-
Max OCHOBHBIX XHUMHYECKHX M (PU3UKO-XUMUYECKUX (MHCTPYMEHTAIBHBIX) METO-
JIOB aHAJIU3a.

3aoauu — nony4eHue CTyJeHTaMu 3HaHUH O:

- CTPOCHHH M CBOWCTBAaX HEOPTaHUYECKUX BEIIECTB;

- TEOPETUIECKUX OCHOBAX M OOIINX 3aKOHOMEPHOCTSIX MPOTEKAHMS XUMHYEC-
CKHUX pEaKIIuK;

- TCOPETUUYCCKUX OCHOBAX W MPAKTHUECKHX TMPHUEMaX OCHOBHBIX XHMHUYE-
CKHUX ¥ MHCTPYMEHTAIBHBIX METO/IOB aHAJIN3A.

2 MecTo mucuuiuidabl B ctpykrype OOII

HucruminHa « XUMUs OTHOCUTCS BapUaTUBHOW YacTH (PaKyJIbTaTUBOB 00-
pasoBarenbHON TporpamMmbl Beiciiero oopazoanus (OOIl BO) no nanpaieHuto
noaroroBku 35.03.02 — «TexHonorus jaeco3aroTOBUTEILHBIX U JiepeBonepepada-
THIBAIOIIUX MPOU3BOJCTBY. MHAeKe o yuebHoMy 1utany — b1.0.26.

K uncny BXOTHBIX 3HAHWM, HABBIKOB M KOMIIETEHIIUN CTYACHTA, MPUCTYIIa-
IOIIETO K U3YUYCHUIO TUCIMIUIMHBI « XUMUS», TOJIKHO OTHOCUTHCS CIEAYIONIEe:

— 3HaHWE XMMHMYECKOW CUMBOIMKHU, [leproamueckoil cucrteMbl (HE MeHee
yem Ha 300 6amioB 1o a5ekTpoHHOMY TpeHakEpy «Ileprogndeckas cuctema);

— YMEHHE HaXOJUTh MOJISIPHYIO MacCy BEIECTB;

— 3HAHWE OCHOBHBIX THUIIOB XMMHUYECKUX IMPEBPAIICHUN U YMEHHE peliaTh
3a/1a4d MO0 XUMHUYECKUM YPABHEHUSIM MO COOTHOIICHHUIO YKCJIAa MOJICH BEIECTB B
MIPEBPAIICHAH;

— BJIQJICHUE OCHOBAMH MPAKTHUYECCKUX HABBIKOB PA0OTHI B XUMHUYECKOMW Jia-
OopaTtopuu.

OcBoenune yueOHOM JUCIUTUIMHBI « XUMUs» 0a3upyeTcss Ha 3HAHUSAX U yMe-
HUSX, TIOJIYYCHHBIX CTYJICHTAMHU MPU U3yUYCHUHU XUMHH B IIPOTpaMMe CPeIHEro 00-
pa3oBaHMsI.

3HaHWs, yMEHUS U HaBBIKU, (POpMUpyeMbIe TaHHON y4eOHON NTUCIIUILTAHOM,
HEO0OXOMUMBI JIJIsl U3y4deHus nocaeayoment auciummasl b1.0.28 Dkonorus u pa-
[IUOHAIBHOE TTPUPOIOTIOTH30BAHHE.

3 Komnerenunu odOyuarwomerocsi, gopmupyemble B pe3yjbTaTe 0CBOe-
HHS Y4eOHOM JUCHUIJINHBI

[Iporiecc m3yueHUs: MUCHUTUIMHBI « XUMUSD) HAIpaBieH Ha (OPMHUPOBAHUE
CIEIYIOIINUX KOMIIETCHIINM:

VYK-1 — CnocobeH ocymecTBIsATh MOUCK, KPUTHUYECKUI aHAIU3 M CHHTE3
uHbOpMaIuK, MPUMEHSATh CUCTEMHBIN MOAXO0/ /Ui PEIICHUs TOCTABICHHBIX 33124



OIIK-1 CniocobeH periath TUIOBBIE 334a4u TPO(HECCHOHATBHON JIeATEIbHO-
CTHU Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HAYK
C MPUMEHEHNEM HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

Kon u manmenoBa-
HUE Ko n HauMeHoBaHre MHIUKATOPA TOCTUKEHUSI KOMITETCHIIMH
KOMIIETEHIIUH

N-1vk-1 AHanu3upyeT 3ajady, BbIACHAs €€ 0a30Bble COCTaBIISIOIINE,
OCYILIECTBIISET IEKOMITO3ULIUIO 331a4H

NJI-2vk-1 HaxoauT 1 KpUTHYECKH aHATM3UPYET MH(POpMaInio, He0OX0au-
MYIO JUUISl peLICHMsI IOCTaBJICHHOH 3a7auu

NJI-3vk-1. PaccMarpuBaeT BO3MOXKHBIE BapHaHTBl PEUICHUs 3a7ayH, OIle-
VK-1 HUBas UX JOCTOMHCTBA U HEJOCTAaTKU

NJ1-4vk-1 ')paMOTHO, JTIOrMYHO, apryMEHTHPOBAHHO (POPMHUPYET COOCTBEH-
HbIE CYXJEHHUS U OLICHKH; OTJIMYaeT (PakTbl OT MHEHMH, HHTEpHpEeTalni,
OLICHOK U T.JI. B PacCy>KJIEHUAX IPYIUX YYACTHUKOB JI€ATEIbHOCTH
NJI-5vk-1 OnpenensieT U OLICHWBAET MOCIEJCTBUS BO3MOXKHBIX PELICHHUH
3aj1a4u

NJI-1 onk-1 JleMOHCTpHpYET 3HaHUE OCHOBHBIX 3aKOHOB MaTeMaTHUYECKHX
U €CTECTBEHHBIX HAyK, HEOOXOIMUMBIX Ul PEHICHUS! TUIIOBBIX 3a7ad B 00-
JIACTH JIECO3ar0TOBOK U MIEPBUYHOM MepepabOTKH JPEeBECHHbI

NJ-2 onk-1 Mcnonp3yeT 3HaHWS OCHOBHBIX 3aKOHOB MaTE€MAaTHYECKHX W
OIIK-1 €CTECTBEHHBIX HaYK JJIsl peIlleHUs] TUIOBBIX 3ajjad B 00JacTH JIeCO3aroTo-
BOK U TIEPBUYHON MEpepabOTKU JPEBECUHBI

NJ-3 onk-1 [IpumeHseT MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIO-
MU B PELICHUM TUIOBBIX 3a/lad B OOJIACTH JIECO3arOTOBOK M MEPBUYHOU
nepepaboTKU APEBECHHBI

4 CTpyKTypa U coaepkaHue y4eOHOM M CIUIIIHHbI
OO6mas Tpy10€MKOCTh JUCHUIUIUHBI COCTABIISCT 4 3a4€THBIX €IUHUII.

4.1 CTpykTypa y4e0HO# JUCHUUIJINHbI

Bcero Cemectp Bcero
Bun yue6HO# paboThI . 1 32040
AyauTopHsble 3aHATHS (Bcero) 68 68 14
B TOM YHCIIE:
Jlexrmu (JT) 34 34 4
JlabopaTopusle pabots! (JIP) 34 34 10
KontponsHas pabora (KP) - - 4
CamocTosiTesbHasi pa6oTa (Bcero) 58 58 121
Buj npoMexxyTo4HO# arTecTaun DK3aMeH DK3aMeH DK3aMeH
Yacsl 18 18 9
OO1mast Tpy10eMKOCTh, 4achl 144 144 144
3adeTHBIEC €UHHIIBI 4 4 4

4.2 Cogep:xanue pa3aeoB y4eOHOM QM CHUIIINHBI

Pazoen 1. XuMusi: OCHOBHbIE NMOHATHA. BajleHTHOCTH, CTEIIEHh OKHCIIE-
HUSI, SMIIUPUYECKUE U CTPYKTYypHBIE (hopmyibl coenuHeHuit. Kiaccel, HazBaHus
COCJIMHEHUH 1 UX OCHOBHBIEC CBOMCTBA.




XYMHA KaKk HayKa O BEIIECTBaX M MX MPEBpAILIEHUAX. ATOM, MOJIEKyJia, HOH
(kaTHOH, aHMOH). BaneHTHOCTH (KOBaneHTHOCTH). CTENEHb OKUCIIEHUS AJIEMEHTA
B BelllecTBE. XMMUYECKUHN 31eMeHT, u3oronsl. Kiaccupukanus u HOMEHKIATypa
XMUMHYECKUX 3JIEMEHTOB, IPOCTHIX BEIIECTB M HEOPTaHUYECKUX COCTUHEHHUM. DM-
nupuyeckue GopMyiibl U CTPYKTypHBIE (hopmyinbl BemecTB. IIpocTsie BemecTsa.
CrnoxHble HeopraHudeckue BemiecTBa (coenuHeHus). Kiacc opraHmdeckux co-
enuHeHni. OCHOBHEIE OKCHJIBI U UX CBOMcTBa. KHCIOTHBIE OKCUIBI, UX CBOWCTBA.
AmdoTepHble OKCHIBI M MX CBOHCTBa. KuCmOTEI M ux cBoicTBa. OCHOBaHHS
(oCHOBHBIC THIPOKCHIIBI) M UX cBoicTBa. COMM M WX cBokcTBa. KoMImiekcHoe co-
enuHenue. Jlurann, kommiekcooOpa3zoBaTesb, KOOPAUHALMOHHOE YHCTIO.

Pa3zoen 2. Tunbl XUMUYECKUX peakiuil. XumMndeckas peakuus. Tumsl pe-
aKIUW: - OKUCIMUTEIBbHO-BOCCTaHOBUTENBHBIE peakuun OBP u ne OBP; peakuun
MPUCOEIMHEHUS (aCCOIMAIINM, arperaiuu), pa3jaoxkeHus (OTIIEeIeHus), o0OMeHa 1
3aMEIleHUs], TIEPETPYNIUPOBKHU; - HEUTpanu3alud, HeoOpaTHUMbIEC, OOpaTHUMBIE;
HHAOTEPMUYECKUE; PEAKIIMN KOMILJIEKCOOOpa30BaHMs; IPOCTHIE, CIIOKHBIC; - TOMO-
T€HHbIE, reTeporeHHbie. OKUCIUTENIbHBIE, BOCCTAHOBUTEIBHBIE PEAKIINHU. PEAKIIUN
JUCIIPONIOPLIMOHUPOBaHUs, BellecTBa OKUCIUTENM M BOCCTAaHOBUTENU. Peakuuu
HelTpanuzanuu. MonHooOMeHHas peakiusi. B kakux ciaydasx uiaét moHOOOMEeHHast
peakuusa. DNEKTPOXUMHUYECKAs peakuus. INeKTpoasl. AHoA. OCHOBHBIE 3aKOHO-
MEPHOCTH 3EKTpoxumuyeckoro npouecca. EJIC ranbBaHMYECKOTO 2JIEMEHTA.

Pazoen 3. MoJib, MOJIAPHAsi Macca, MOJIAPHAA MAacCa IKBUBAJICHTOB, 0C-
HOBHbIE 3aKOHBI 001Ieil xumun. Moisib. MonsipHas macca. MonsipHast Macca K-
BUBAJICHTA. ODKBUBAJIEHT. 3akoH ABoraapo: CneactBusi u3 3akoHa ABOrajapo.
[ImoTHOCTH OJIHOTO Ta3a mo-apyromy. YpasHenue Kianehpona-MenaeneeBa ajist
UJICAIBHBIX Ta30B. 3aKOH COXPAHEHUSI MACChI U SHEPruM. 3aKOH MOCTOSHCTBA CO-
CTaBa: JaJIbTOHUIbI, OEPTOUTH IBI. 3aKOH SKBUBAJICHTOB.

Pazoen 4. Teoperndeckass Heopranm4veckass xumusi. CTpoeHue atoma,
XUMHUYECKUe CBs3U. PazMepsl, 3apsabl 1 MACChl aTOMOB U HYKJIOHOB. ATOMHasi Op-
outasnb Uncio 31eKTPOHOB, MMPOTOHOB U HEUTPOHOB B JIEKTPOHEHTPAIILHOM aToO-
Me. Macca atoma (ero maccoBoe urciio). CoBpeMEeHHbIE MTPEACTABICHUS O CTpOe-
HUU aTOMa B COOTBETCTBUHU C MPUHIIMIIOM HaUMEHbIIEH 3HEepruu, npasuio Kieu-
KOBCKOTO, npuHuunom Ilaymu u npasunom ['yHnpa. [IpuHuMn HaumMeHnslien 3Hep-
run. [IpaBuino Kneukosckoro. [Tpunuun [Taynu. [IpaBuno I'yana. Ypasuenue Jlyn
e bpoiins, h- nocrosunas [lnanka. Ypasuenue [lnanka Ilepuonnueckuii 3akon
J.N. MenneneeBa CBOMCTBA 3JIEMEHTOB U MX COCIMHEHUNM B MEPUOIUUYECKOMN 3a-
BUCUMOCTH OT 3apsijia aTOMHBIX siiep 2jieMeHTOB. M300apel. M30TOHBI. M30TOMBI.
CponctBo k anekTpoHy Ecp. DHeprust monuzanuu atomoB EnoH. Xumuueckas
cBs13b. [Ipuumna oOpazoBanus xum. CBsi3u. DHeprus CBA3MU U AjMHA cBsi3u. KoBa-
JeHTHas (Mau oObenuHEHHAs) XuMU4eckasi cBsi3b. Haceiaemocts. Hampasien-
HOCTh CBsi3U. [IpocTpaHcTBeHHAsT KOHPUTYpAIUs MOJICKYJ TIPU Pa3IMYHOM THIIC
ruOpuau3anun, BaeHTHbIA yroi. MonHas cBs3b. Ee cBolicTBa. Meramnmueckas
CBsI3b. MEXKMOJIEKYJISIPHOE B3aUMOJIECTBUE: MOH-IUIIOJIBHOE; TUIOIb-AUIIOIBHOE
(OpUEHTAIIMOHHOE); MHAYKIIMOHHOE; AucnepcuonHoe. Ban nep BaanbCcoBbl CUIIBL.
Bogopoanas cBs3b. ['mapodunbHo-THuapodh0OHOE B3auMozecTBHE. ArperaTHoe
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COCTOSIHHE BellecTBa. TBEpbIC BEIIECTBA KpUCTANINYECKUE U aMop(dHbIe. AHU30-
TponHOCTh. M30TponHoCcTh. XKuakoe cocrosiHue. JKUIKOKPUCTAIUINYECKOE COCTO-
aaue. ['a3, map. Ilnazma. OCHOBHBIE CBOMCTBA XUMUYECKUX 3JIEMEHTOB Pa3IMYHbIX
TPYIII IEPUOJNYECKON CUCTEMBI U UX COECIMHEHUM.

Pazoen 5. CniocoObl BbIpasKeHUs1 KOHIEHTpauii pactBopoB. Onpenaesie-
Hue pH pacrBopos.

PacTtBOpBI. PacTBOpBEI Kak MHOTOKOMIIOHEHTHBIE CUCTEMBI. [[pU3HAaKN XUMH-
YECKOM peaklMH NpH pacTBOPEHUHU BellecTBa. OCHOBHBIE CHOCOOBI BBIPAKEHUS
KOHLIEHTpalMi pacTBOpPOB: MaccoBas 1oyt W, MoisipHas koHueHTpauus C, Mo-
JsipHAas KOHILIEHTpanus 3kBuBangeHTa Ca, MoJsiibHas KoHIeHTpalus b, Tutp T. Bo-
nopOaHbIN Tokazarenb, pH. CuibHBIE KUCIIOTHI, CHIbHBIE OCHOBaHUsA. CTENeHb
JIMCCOLUALINY ISl CUJIBHBIX U CclIa0bIX 3JieKkTposuToB. Pacuet pH s kucnor. Pac-
yeT pH nnsa ocHoBanmit (rugpokcusioB). I'uaponus coneid. pH cpensl npu pazinuy-
HBIX CIIy4asix THJIPOJIU3a.

Pazoen 6. YnpapieHne XMMHMYECKHMH pPeaKUMAMH, 3aKOH JEHCTBYIO-
IUX Macc. XMMHUYECKasl TepMoMHaMuKa. TepMoauHamudeckas cucrema. ['omo-
regHas cucrema. IlapameTpsl, XapakTepu3yOIue COCTOSIHUE TEPMOJUHAMUYECKON
CUCTEMBI: Macca, KOJIMYEeCTBO BellecTBa, 00béM, Temneparypa (T), nasnenue (p),
KOHIeHTpauus (¢). yHKIUU COCTOSHMS CUCTEMBI PACCUMTHIBAIOT UCXOMS U3 3Ha-
YeHUN MapaMeTpoB €€ COCTOSHUS: BHYTpeHHss 3Heprust U (mosiHas sHEprusi Bcex
YaCTHUI[ 3TOM CUCTEMBI Ha MOJIEKYJIIPHOM, aTOMHOM M SIIEPHOM YPOBHSIX); SHTPO-
nus S, Jbx/mone K (QyHKIMS Mepbl HEYNOPAIOYEHHOCTH CHUCTEMBI, T.€. HEOJHO-
POJTHOCTH PACMOJIOKEHUS M JBHKEHUs e€ vactun); sHTanbnus H, xJhx/moinb
(byHKIMST SHEPTETUYECKOTO0 COCTOSIHUSI CUCTEMBI NMPU U300apPHO-U30TEPMUUECKUX
ycioBusx); DHeprusi I'mboca G, x/x/monb (00001mEHHAST QYHKIUSA, YUYUTHIBAIO-
1asi HeynopsI04eHHOCTb ¥ SHEPTETUKY CUCTEMBI ITPU M300apHO-U30TEPMUYECKHUX
YCIIOBHSIX). OK30TEPMHUYECKHE W dHIOTEPMHUYECKHE Ipouecchl. Tepmoxumuye-
ckhe ypaBHeHMs. HopmanibHble yciioBUSI B TepMOXuMHH H.y. (1 monb, 760 mm
pT.cT.=101325 Ila, 298 K=25° C) u crangaptueie ¢pyHkuuu. 3akoH ['ecca. Xu-
MUYECKasi KHHETUKA. JHEpPreTuka XuMuueckux npoueccon. Katanmus. Katanuszaro-
pbl. 3akoH neicTByromux macc: CKOpOCTh MPOCTOM TOMOTEHHOW peakiuu, k —
KOHCTaHTa CKOPOCTH KOHKpeTHOH peakuuu. Heobpatumbie peakuuu. OOpaTumbie
nporeccbl XMMUYECKOE PaBHOBECHE. 3aBUCUMOCTh KOHCTAaHThI XMMHYECKOTO paB-
HOBECHUS OT MPHUPOJIbl PEArupyIOIIUX BEUIECTB U TEMIEPATYPhl, OT KOHIIEHTpALUN
pearupyromux BELECTB, JABJICHHUS U NMPUCYTCTBUSA Kartanu3aropa. [Ipunuumn Jle-
[Tatenne. Karanuzatop. IlpaBuno Baut-I'odda. y (ramma)— TemrepatypHsbiil Ko-
sbdunent Baut-T'odda.

Pazoen 7. OCHOBbI OPraHN4YeCcKOH, AHAJIUTHYECCKON U (PU3KOLIOUTHOMN
xumun. Ilpuknagnas xumusa. Knaccudukanus opranudeckux peakuuii. Baxk-
HEWIIME OpraHnveckue peakiuu. Buasl nzomepuun. OyHKIMOHAIBHBIE TPYIIBLI U
KJIACCHI OPraHMYECKUX COEAMHEHUM.

AHanuTndeckas XxuMus. XuMudeckas nocyna. KauectBennoiil ananus. Ko-
JUYECTBEHHBIM aHaINW3. TUTpUMETpUYECKHE METOAbl aHann3a. KucmorHo-
OCHOBHOE TuUTpoBaHue. Penoxkcumerpus. MHaukaropsl. ['paBumerpudecknii aHa-
au3. UTHCTpyMeHTaabHble METOABL: CIEKTPAIbHBIE (ONTHYECKUE), JIEKTPOXUMUYE-
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CKHe, pacmpenenuTenbHbie (XpoMarorpadudeckue) u paanoMerpudeckue. Buap
JUCTICPCHBIX CHCTEM: Tpy0asi, KOJUIOMJIHBIC U MCTUHHBIC (MOJEKYJISIpHBIC U WOH-
HBIC) pacTBOpHl.  PacTBOpHI B 3aBUCHMOCTH OT pa3Mepa YacTHIl: HOHHBIE, MOJie-
KyJIIpHBIC, KOJUIOWAHBIE. [ eTeporeHHble CUCTEMBI (B3BECH, CYCIICH3HMH, dMYJIb-
CHUN).

HayuHo-TeopeTndeckoe WM HayYHO-TIPAKTHIECKOE MCCIIeNIOBAaHUE TI0 MPH-
KJIQJTHON TeMaTHKe.

4.3 Pa3nenbl y4eOHOM QTMCHUIJIMHBI M BUIbI 3AHATHI

Ne HammenoBanwne paznena yaeOHOH TUCITUTLTHHEL Jlexmm JlaGopatopusie CPC | Kontpons | Beero
TLII paboThI
XuMusi: OCHOBHBIE TIOHATHS. BaneHTHOCTH, CTe-
IIEHb OKWCJICHUS, IMITUPHUYECKUE U CTPYKTYp-
1 . 4 4 8 3 19
Hbele hopMynsl coenuHeHni. Kitaccel, Ha3BaHUA
COCIMHEHUM M UX OCHOBHBIE CBOMCTBA.
2 Tunb! XUMHYECKUX PeaKIiii. 4 4 8 2 18
3 Moutb, MOJISIpHAs Macca, MOJISIpHAas Macca dKBHU- 4 4 8 3 19
BaJICHTOB, OCHOBHBIE 3aKOHBI OOIIEH XUMHH.
4 Teopernueckas Heopranmueckass xumus. Ctpo- 4 4 8 2 18
€HHEe aTOMa, XMMHYECKHE CBSI3H.
5 CriocoObl  BBIpaXKCHUST KOHIICHTPAI[U pacTBO- 4 4 8 3 19
poB. Onpexnenenue pH pacTBopoB
6 anpaBneHHe XUMHUUYECKUMH PEAKUHUsIMHU, 3aKOH 4 4 8 2 18
JENCTBYIOIUX Macc
7 OcHOBBHI opfaHquCKoﬁ, AQHAJIMTUYECKON U Pu3- 10 10 10 3 33
KOJTIOUAHOM xumMuu. [IpukiagHas XuMus
Hroro: 34 34 58 18 144
S Marpuna ¢gopMupoBaHusi KOMIETEHIMA MO TUCUMIIJINHE
O6menpodeccuo-
INe 'YHUBepcallbHbIE HaJIbHBIC Obmee
- IPa3aespl JUCIUTIIAHBL KOMITETEH I KOJ4ECTBO
VK1 OIK-1 KOMIICTCHIUH
XuUMUs: OCHOBHBIC MOHATHA. BajleHTHOCTH, CTENICHh OKHC-
1 JIEHUS], SMITUPUIECKUE U CTPYKTYpHBIE (POPMYIIBI COETHHE- - + 1
uuii. Kitaccel, Ha3BaHUs COEIMHEHNM U MX OCHOBHEIE CBOM-
CTBA.
2 THUIbl XUMUYECKUX peaKni. - + 1
3 Mounb, MomsipHasi Macca, MOJISIpHasi Macca 3KBUBAJCHTOB, - + 1
OCHOBHBIC 3aKOHBI OOIIEH XUMUH.
4 Teoperudeckas Heopranudeckas xumusi. CTpoeHHe aToma, - + 1
XUMUYECKHE CBSI3U.
5 CriocoObI BRIpaXCHHST KOHIICHTpAIHiA pacTBopoB. Omnpee- - + 1
nenue pH pactBopoB
6 VYnpapiieHue XUMHUYECKUMU PEaKLUsIMHU, 3aKOH JIEHCTBYIO- - + 1
IIUX Macc
- OCHOBBI OPTaHUYECKOH, AaHATUTHYCCKON M (PH3KOIUTOMTHON + ) 1
xumud. [IpukiagHas XuMus

6 OOpa3oBaresibHbIE TEXHOJIOTHHI

O0beM ayIUTOPHBIX 3aHATUN BCero — 68 daca, B T.4. Jekuuu — 34 4acoB, J1abopa-
TOpHBIE paboThl — 34 yaca.
50 % - 3aHATHS B MHTEPAKTUBHBIX (hOopMax OT 00bEMa ayJUTOPHBIX 3aHATHUH.



Cemecrp Bun 3ans- | Mcnonb3yeMble HHTEpaKTUBHBIE 00pa3oBaTelibHbIE TEXHONOTUH U TeMa | Koin-Bo ya-
THS 3aHATHUS COB
JlaGopaTOpHO-TIPaKTHYECKHE 3aHATHS HMPOBOIATCS B MHTEPAKTHBHOM
(opMe TOCPENCTBOM aBTOPCKOTO 3JEKTPOHHOTO Kypca B Moodle
M3 «O6mas u mpuKIagHas XUMHS». KOMIBIOTEpHBIE CUMYIANNH, y4eo- 34
HbIe KOMIIIOTEPHBIE UIPHI, 3JIEKTPOHHOE TECTHPOBAHHE IJISI CAMOIIPO-
BEpKH, TEKYIIUH JJIEKTPOHHBIH ONPOC U PYOEIKHOE IIEKTPOHHOE Te-
CTHpPOBAHUE.
Hroro: 34

7 YueOHO-MeTOAMUYECKOEe OOecredyeHrue CaMOCTOSITeJIbHOH pPadoThl CTYy-
AeHTOB. OlleHOYHBbIE CPEACTBA TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH, IPOMEIKY-
TOYHOM ATTECTALMHU 110 UTOraM OCBOEHMS TMCUMILINHBI

7.1 Buabl caMOCTOSTeIbHOH padoThl, MOPSAOK MX BbINOJHEHUS] U KOH-
TPOJIsi

Komnemenyus OIIK-1 - cnocobnocmbio pewams munossie 3a0aiu npogec-
CUOHATILHOU 0esimebHOCMU HA OCHO8€ 3HAHUL OCHOBHbLIX 3AKOHO8 Mamemamuye-
CKUX U  eCmeCmEeHHbIX  HAYK C  NpUMEHeHueM  UHGOPMAYUOHHO-
KOMMYHUKAYUOHHBIX MEXHONO2UI.

- paboTa ¢ JeKIuen 3JIEKTPOHHOTO Kypca, JOTOTHUTEIbHBIE TPEHHPOBKU HA
9JICKTPOHHBIX CUMYJIATOpPAax, cooOIIeHus Ha (hopymMax Kypca (pa3aenst 1-6),

- Metoauueckoe o0OecrieueHue CaMOCTOSITENIbHON pabOThl CTYJEHTOB Mpe-
CTaBJICHO B 1.8 paboueii mporpaMMbl. KOHTpOIIH BRIMOIHEHUS JOMAIITHETO 3a1aHUSI
OCYIIECTBIISICTCS] TyTEM €T0 HHAUBUAYATBHOM 3alTUThI (KOJUIOKBUYMA).

K camocrositenbHOM paboTe CTyI€HTOB TaKKe€ OTHOCUTCS:

- MOJTOTOBKA K KOJUIOKBUYMY IO KOHTPOJBHBIM BOIPOCAM I CaMOIPO-
BEPKHU U TJIOCCAPHIO;

- TIOJATOTOBKA K clade dK3aMeHa C MpeIBapUTEIHLHON BbIIadeli BOIPOCOB K
DK3aMEHY.

Komnemenyuss VK-1 - cnocobnocmov ocywecmensims nouck, Kpumuyeckut
AHANU3 U CUHME3 UHDOPMAYUU, NPUMEHAMb CUCTEMHBLI NOO0X00 OJisl peuleHUs no-
CMABNIeHHbIX 3a0ay:

BBITIOJTHEHHUE CaMOCTOSITeNIbHOM PabOThl MO CBOEMY WHIWBHUAYaJbHOMY Ba-
pUaHTy, TOATOTOBKA pedepara, mpe3eHTaIMu Win 3cce (Joknana), GopMyIrpoBa-
HUE TPOOJIEMBI, aKTyaJIbHOCTH, II€JIM, 33Ja4i U THIOTE3bl MCCIIECIOBAHUS, TTOUCK
HAyYHO-TEXHUYECKONW MHPOPMAIINH TI0O TEMATHUKE MCCIICIOBAaHUH, JIAHUPOBAHKUE U
MOCTAHOBKA OMbITa (IKCIIEPUMEHTA) B MUHU-TpyHNax mo 2-5 venoBek (pasuen 7),
JTOKJIa/I.

7.2 KOHTpoJIbHBIE BONIPOCHI /I CAMOINIPOBEPKHU
JlaTb onpeneneHus ClelyrolUM HOHATUAM U YMETh BBINOJIHATH 3aJaHUs Ha

IIOHMMAHMEC IIOHATHSA, IIpaBHJIa, 3aKOHA.
Paszoen 1. Xumusi: OCHOBHBIC TTOHSITHS. BaJICHTHOCTB, CTCIICHb OKUCJICHHA,
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OMIIUPUYECKUE U CTPYKTYpHBIE (hopmyibl coequHeHuil. Kitaccrhl, Ha3BaHus coenu-
HEHUU U UX OCHOBHBIE CBOUCTBA.

1. AToM, MojeKkysia, MOH (KaTHOH, aHWOH). BalleHTHOCTh (KOBaJICHT-
HOCTb). CTernieHb OKUCIICHUS AJIEMEHTa B BEIIICCTBE.

2. XHUMHUYECKUHN 3JIEMEHT, U30TOIIbI.

3. Omnupudeckue GopMysibl U CTpYpHBbIE (POPMYIIBI BEIIECTB.

4, [IpocTeie BemecTBa. CiioxHbie BemiecTBa (coenunenus). Kiacc opra-
HUYECKUX COCAUHCHUM.

5. OcHoBHBIE OKCHUIBI M UX CBOMCcTBA. KHCIOTHEIC OKCHIBI, ©X CBOMCTBA.

6. AmMdoTepHbIE OKCHIBI U UX CBOWCTBA.

7. Kucnotel u ux cBoiicTBa.

8. OcHoBanus (OCHOBHBIE TUAPOKCHIBI) i UX CBOWCTBA.

9. Com 1 MX CBOMCTBA.

10.  KommiekcHoe coenunenue. Jlurana, koMiiekcooOpa3oBareib, KOOp-
JAHAIMOHHOE YHCIIO.

Pazoen 2. Turbl XUMUYECKUX PEaKITUH.

11.  Xumuadeckas  peakmus. THUIBI  peakmuii: -  OKUCIUTEIBHO-
BoccTaHoBuTeNbHBIE peakiinu OBP u ne OBP;peakiuu npucoenunenus (accouua-
[[UU, arperaiuu), pa3ioxeHus (OTIIerIeHus1), oOMEeHa U 3aMeIlEeHUs, Meperpyr-
MUPOBKY; - HEUTpaNIM3alluu, HEOOpaTUMbIC; 0OpaTUMBIE; DHIOTEPMHUUECKHUE; pe-
aKIMU. KOMILJIEKCOOOpa30BaHUs; MPOCTHIE, CIOXKHBIC; - TOMOT€HHBIE, T€TEPOTCH-
HBIE.

12.  OKHUCIUTENBIHBIE, BOCCTAHOBUTEJIBHBIE PEAKIUM, PEAKIMUU IJUCIIPO-
MOPLUHUOHUPOBaAHUS, BeliecTBa OKUCIUTENN U BOCCTAHOBUTEIH.

13.  Peaknuu rugponusa.

14.  Peaknuu HeWTpanuzanuu. HMoHHOOOMeHHas peakius. B kakux ciy-
qasx uaET MOHOOOMEHHAs PEaKITH.

15.  DnekTpoxuMuueckas peakuus. DneKTpoasl. AHOA. OCHOBHBIE 3aKO-
HOMEPHOCTH 3JieKTpoxumuyeckoro npouecca. E/IC raqbBaHUYECKOr0 3JI€MEHTA.

Pazoen 3. Monb, MonsipHasi Macca, MOJISIpHash Macca 3KBHBAJICHTOB, OC-
HOBHBIE 3aKOHBI OOIIEH XUMUHU.

16.  Moub. MonsipHas macca. MoiiipHas Macca SKBUBAJICHTA. JKBHBA-
JICHT.

17.  3akon ABoranpo: CrnenctBus U3 3akoHa ABoraapo. [ImoTHocTs ogHO-
ro rasza rno-apyromy

18.  Ypasuenue Knanelipona-MeHieneeBa i uiealbHbIX Ta30B.

19.  3aKOH COXpaHEHMSI MACChl U SHEPTrUM. 3aKOH MOCTOSHCTBA COCTaBa:
JaTbTOHUIBI, O€PTOJUINIBI.

20.  3aKOH SKBHUBAJICHTOB.

Pazoen 4. Teoperndeckass Heopranuyeckass xumus. CTpoeHHe aToMa, XHU-
MHYECKUE CBS3H.

21.  Pa3mepsl, 3apsbl 1 MacChl aTOMOB M HYKJIOHOB. ATOMHAasi OpOUTAb
Yucno 31EKTPOHOB, MPOTOHOB M HEUTPOHOB B AJIEKTPOHEUTPAIBHOM atoMe. Macca
aToma (€ro MaccoBO€ YHCIIO).

22.  CoBpeMeHHbIE MPE/ICTABICHUS O CTPOEHUU aTOMa B COOTBETCTBHHU C
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IIPUHLAIIOM HaMEHBIIEN 3HEPTHUH, npaBuioM Kieukosckoro, npuHuuioM llaymm
u npaBwioM ['yHaa. [IpuHumn HauMenbien sHeprun. Y pasaenue Jlyu Jle bponis,
h- moctosinnas Ilnanka. Ypasuenue [lnanka Ilepuonnyeckuii 3akon .M. Menne-
neea CBOMCTBA 3JIEMEHTOB M UX COECAUHEHUN B MEPHOINYECKON 3aBUCUMOCTH OT
3apsijia aTOMHBIX sifiep a1eMeHToB. M300apel. M30ToHbI. M30TOTIbI.

23.  Cpoxctso k 3nekTpony Ecp. DHeprus nonnszanuu atomoB Enon. Xu-
Mu4eckas cBsi3b. llpuunHa oOpa-3oBaHust XuM. CBsizU. DHEprus CBS3M U JJIMHA
cBs3u. KomanenTtHas (mim oObequHEHHAS) XMMHYECKas CBA3b. HachlaeMocTs.
HampaBnennocts cBsizu. [IpocTpancTBeHHass KoH(HUTypamusi MOJEKYJI TpH pas-
JUYHOM THUIIe THOPUIU3AINH, Ba-JICHTHBIN YTOJI.

24.  Honnas cBsa3b. Ee cBorictBa. Metammueckas cBsi3b. MeXMOIEKy-
JSIPHOE B3aMMOJICHCTBUE: HMOH-IUIOILHOE; JUINOJIb-IAUNOIbHOE (OpUEHTAI[MOH-
HOE); MHIAYKIMOHHOE; nucnepcuoHHoe. Ban nep BaanbcoBsl cunbl. BogopoaHas
cBs3b. ['mapodunsHO-TUAPOPOOHOE B3aUMOAEHCTBUE. ATperarHoe COCTOSHUE
TBEpable BellecTBa KpUCTATI-IHMUYECKHE U aMOpP(hHBIEAHU30TPOHOCTh. M30Tpon-
HOCTb. JKuakoe cocrogaue. JXuakokpucrammueckoe cocrosuue. ['a3, map. [1naz-
Ma.

25.  OcCHOBHBIE CBOWMCTBAa XMMHUYECKHX AJIEMEHTOB Pa3JIMYHBIX TPYIII Iie-
PHUOIUYECKOU CUCTEMBI U UX COCTUHECHUM.

Pa3zoen 5. CniocoObl BbIpa)keHHsS KOHLEHTpauui pactBopoB. OmnpeneneHue
pH pacTtBOpOB.

26. IIpu3HaKku XMMHYECKON PEAKIIMHU IIPU PACTBOPEHUH BEILECTBA.

27.  OcHOBHBIE CTIOCOOBI BRIPAKEHUSI KOHIICHTPAIMI paCTBOPOB: MaccoBast
nonst W, moisspHas koHueHTtpaus C, MojsipHasi KOHIIEHTpauus dkBuBaieHTa Co,
MOJIsIIbHASI KOHIIeHTpauus b, Tutp T.

28.  Bomopomusiii mokazarenb, pH. CuibHBIC KUCIOTHI, CHIIBHBIC OCHOBA-
HUSL.

29.  CremneHb AMCCOLMAIMM JUISI CUIIBHBIX U CIIA0BIX 3JEKTpOIUTOB. Pacuer
pH s xucnor. Pacuer pH m1st ocHOBaHUM (TUAPOKCUIIOB).

30. TI'mapomnu3 cousent. pH cpeapl npu pa3inyHbIX CIIy4dasxX THIPOIU3A.

Pazoen 6. YnpapieHue XUMHUYECKUMHU DPEAKIHUSAMH, 3aKOH JAEHCTBYIOLIMX
Macc.

31.  XuMuueckas TepMOAMHaAMHUKa. TepMoanHaMudeckas cucrema. ['omo-
reHHas cuctema. [lapameTpsbl, XapakTepu3yrolue COCTOSTHUE TEPMOIMHAMUYECKON
CHUCTEMBbI: Macca, KOJIMUeCTBO BellecTBa, o0béM, Temmneparypa (T), nasienue (p),
KOHIIEHTparus (C).

32. DyHKUHUH COCTOSIHUSI CUCTEMBI MCXOJI1 W3 3HAUYECHHMM MapaMeTpoB €€
coctosinud: sHTponus S, Jlx/monb K (QyHKIMS Mepbl HEYTOPSAOYEHHOCTH CUCTE-
MBI, T.€. HEOOHOPOJHOCTH PACIOJIOKEHUS U JIBH)KEHHsI €€ yacTHl); HTaIbnus H,
k/[x/Monb (DYHKIIUS DHEPTrETUYECKOTO COCTOSHUSI CHUCTEMbl MPU U300apHO-
M30TEPMHUYECKUX YCIOBUSX);

33.  DOmueprusa ['u66ca G, x/[x/Monp (0000mEHHas QYHKIUS, YIUTHIBAIO-
11asi HEYMOPSIOYEHHOCTh ¥ SHEPTETUKY CUCTEMBI MPU N300apHO-N30TEPMUIECKIX
YCJOBUSIX). DK30T€pPMUUYECKUE, DHAOTEPMUUECKUE TTPOIIECCHI.
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34. XuMHU4YecKas KMHETHKA. 3aKoH JehcTByronmx macc: CKopocTh mpo-
CTOM TOMOT€HHOM peakiuu, K — KOH-CTaHTa CKOPOCTH KOHKpETHOM peakiuu. He-
oOpatumbie peakiuu. OOpaTuMmble Mpoiecchl XUMUYECKOE paBHOBECHE 3aBHU-
CUMOCTh KOHCTAHThl XMMHUYECKOTO PABHOBECHSI OT MPUPOAbl PEATHPYIOIIUX Be-
HIECTB U TEMIIEPATypbl, OT KOHIIEHTPAlUMi pEarupyrolnux BEUIECTB, JABJICHUS U
MPUCYTCTBHUS KaTaInu3aTopa.

35. Ilpunuun Jle-Illarenbe. Karamuzatop. IIpaBuno Bant-I'odda. vy
(ramma)— TemnepatypHbiil koadunrent Bant-I'odda.

Pa3zoen 7. OCHOBBI OPraHUYECKOM, aHAITUTUYECKOW U (PUIKOJIOUIHON XU-
MUH.

[TpuknagHas xumusl.

36. Knaccudukauus opranndyeckux peakuuid. OyHKIMOHAIBHBIE TPYIIIBI
Y KJIACChl OPTAHUYECKUX COCTUHEHUN.

37.  AHanmTHyeckas XuMus. XHUMHUYecKass nocyzna. KadecTBEeHHBIM U KO-
JINYECTBEHHBIM aHanu3. MeToapl KaueCTBEHHOIO0 U KOJMYECTBEHHOI'O AHAJIU30B:
XUMHYECKUE, PUBNKO-XUMUUYECKUE U PU3NUECKHE.

38. Turpumerpuueckuil M TPABUMETPUYECKUU aHanu3bl. HHCTpyMmeH-
TaJbHbIE METO/Ibl aHAIM3a. BUAbI AUCTIEPCHBIX CUCTEM: Ipy0ast, KOJUIOUAHbIE U HC-
TUHHBIE (MOJIEKYJISIPHBIE U MOHHBIE) PACTBOPBIL. PacTBOpBI B 3aBUCUMOCTH OT
pa3Mepa dactul: noHHble (<10-3), MoneKysApHbIE, KOUIOUHbIe. ['eTeporeHHble
CUCTEMBI (B3BECHU, CYCIIEH3UH, IMYJIbCUN).

39.  Hyrpunmonorus — Hayka 0 3[0pOBOM ITMTaHHH.

7.3 IlpumepHbIe TeCTOBBIE 32aHUS 1JIs1 IPOMEKYTOYHOT0 KOHTPOJIS

Paszoen 1. Xumus: ocHOBHBIC TOHATHS. BaJeHTHOCTD, CTEIICHb OKHCIICHUS,
SMITUPUYECKUE U CTPYKTYpPHBIE (OpMyJibl coeqrHeHnil. Kiaccel, Ha3BaHHS COEIH-
HEHUW U UX OCHOBHBIC CBOMCTBA.

N3 xakoro BemecTBa Oosiee ueM Ha 99% cOCTOUT moBapeHHas COJb?

* XJIOpUJ HATPHS . KapOoHat * TUIPOKapOOHAT

* XJIOPU/JI Kaaus HaTpus HaTpus

* XJIOpAT HaTpUs

Kakoe BemecTBo HE ABIAETCS TPOCTHIM?

* Cgo — pymnepen * Cl, — x7op * Sg — razoobpas-
* H2 — Bogopon * CO — okcupg yr-  Has cepa
* S — cepa (kpu- naepona (II)

CTaJUTHYECKast ) * O3 — 030H

Kaxoe BemecTBo He o6manaet hopmysoit C?

BriGepute oquH OTBET:

[ ] L[] L[] [ ] [ ] KO_
caxa anmMas yToJib rpadur pYHI
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KaxkoBa cTerieHb OKMCIIEHUS DJIEMEHTA KHCJIOpO/Ja B COCANHCHHUU O30H 037
° 0 ° _2 ° +2 ° _3 ° _4

TpI/IBI/IaJII)HOG Ha3BaHHUC OKCHU A KaJIbIIH

 Heram€¢Has u3- * TUApUI yTJe-
BECTh pona

* raméHas Wu3- * KBapI[
BECTh * CyXOW JIEN

KakoBa creneHp OKHCIEHUS 3JIEMEHTa Cephl B coeTuHEHUU Na,S?
. _2 . +5 . -3 . +3 . —|—4

Kaxoii u3 MeTajioB sBiseTcsa Ooyiee akTUBHBEIM? PaccTaBUTH MeTajIbl B I1O-
PAAOKEC Y6I>IBaHI/ISI AKTHUBHOCTH.
* Li * Na *Ru

KakoBa BOo3MO>KHasi BbICIIIasi M HU3IIAA CTEIICHb OKUCIICHUS JIEMEHTA CEpPbl
B COCIUHEHUIX?

Bribepute oauH oTBET:

. +4’ . +6’ . +5’ . +5’ . +6,
-4 -2 -3 -2 -3

Ha3path KOMIUIEKCHOE COCJMHEHHE, YKa3aB €ro THII, KOMILICKCOOOpa3oBa-
TENb, JIMTAHJI, BHCIITHIO W BHYTPEHHIOW C(epy, KOOPAUHAIMOHHOE YHCIO KOM-
iekcooopazosatens: [Cr(H,0)4 Cl,]Cl; [Ag(NHs),]; Ko[Zn(OH)4); Nas[ Al(OH)g].

C KakuM M3 HUKE TIEPEUMCIICHHBIX BEIIECTB OyeT B3aUMOJIEHCTBOBATh OK-
CHUJ HATPUSL:

* okcup cepsl (IV) * TUAPOKCUJT MarHus

* OKCHJI KaJIusI * COJITHAs! KMCJIOTa

Pazoen 2. Turibl XUMUYECKUX PEaKITUH.

[Tolinér nmu noHOOOMEHHAs peakiusi MEXIy KapOOHATOM KaJIbIIUS U COJIs-
HOW KHCJIOTOW?

*a * HET

OxkuclieHre UM BOCCTAHOBIIEHHUE MTPOUCXOAUT MPH CIEAYIONIUX MpeBpallie-

HUAX:
« H,S0, —» H,S; « ClO4- —CI; « MnO/> —
«S0,7 — S§%; «ClO, — Cly; MnO,?
. HCIO, — « CrOs* —

HCI; CrO,*;



Hcxons u3 creneHu okucieHus Homa u cepbl B coenuHeHUsIX  Cry(SOy)s;
KJ; KJOs; Na,S u H,SO,4 00bsicHuTe, Kakue W3 HUX MOTYT OBITh OKHUCIUTEIISIMH,
KaKHe BOCCTAHOBHUTEISIMHU M KaKHWE MOTYT MPOSBIATh KaK OKHUCIUTEIBbHBIC, TaK U
BOCCTAHOBUTEJIBHEIE CBOMCTBA?

Kakas peakius cpeapl Oyaer npu rupponuze comu Mn(ClOy4), B BOJHOM

pactBope?
(BO3MOXHO HECKOJIBKO ITPABUJIBHBIX OTBETOB)
* KHCIas « Omm3ka K * pH<7
* pH oxomno 7 HEUTpaIbHOU * HEUTpaJIbHAS

B kakoM U3 npo1eccoB NPOUCXOIUT OKUCIEHUE (BOCCTAHOBJIEHUE)?
« Na,S — §° e H,50, — S°

Tun xumuyeckoit peakiuu: N2 + 3H2 < 2NH3
(HECKOJIBKO ITPABUJIBHbBIX OTBETOB)

* COCIMHEHUS * pa3J0KEHHS (paBHOBECHAS)
. KHCJIOTHO- * 3aMEIICHUS
OCHOBHas . oOpaTumas

Ompenenuts DJIC ramsBaHmdeckoro saementa Pb/Pb”//Co/Co®* mpu koH-
uentpanuu coneit 0,1 monw/n, Temneparype 273 K.
°0,15B 0,36 B *1,8B *19B

Pazoen 3.  Mounb, MossipHasi Macca, MOJIIpHasi Macca SKBUBAJICHTOB, OC-
HOBHBIC 3aKOHBI OOIIIEH XUMHUH.
OnpeneauTs MOJISPHYIO MacCy U MOJISIPHYIO MacCy dKBHUBaieHTa Li,S.

. 46 . 46 . 46 . 92
I/MOJIb, 23 T/MOJIb; 46 I/MOJIb; 92 I/MOJIb; 46
I/MOIJIb. I/MOJIb. I/MOIJIb. I/MOJIb.

CKOJIbKO MOJIEKYJI cofepKuTcs B 2 T Hp?

. 6,02 - 10® . .
6,02 - 10% . 12,04 : 3,01 - 10%

. 6,02 - 10% 10?3

CKOBKO MOJb U CKOJBKO MOJIEKYJl COACPKUTCS B Xjiope oO0bEMOM 5 1
(1.y.)?

«022; 134 - «0,11; 134 - ¢ 033; 134
1023 1022 1023

Kakoit 06beM 3aHMMAIOT 9 T. MOJIeKy/IsipHOro 6poma mpu 20° C, maBjaeHUH
715 mm. pT. cT.? (760 mm. pt. c1. = 101,3 kI1a)

14 15 « 0,7 2.8 .
1 1 b | b 1.33
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OnpenenuTs MI0THOCTh HEM3BECTHOIO ra3a Mo BO3yXy, eciu 1 1 3Toro rasza
Becut 1,9 1.

*1.5 * 6,8 *7,2 *32 *5,0

Kaxoit 00beM 3aHuMaeT 3 T MOJEKYJSIPHOTO XJopa MpH H.y. (HOpMaJIbHBIX
YCIOBUSX)?

*ln 27 61 31

OnpenenuTs MOJSIPHYIO MacCy 3KBHUBAJIICHTAa METaJla, €CIU MPU CTOPAHHUH
ero 130 r o6pazyercsa 163 r okcuna. Kakoit 370 MeTasi, eciid ero BaJl€HTHOCTh =
2.

. e 24 . . e 9
31,5 I/MOJIb, 87,6 137,3 r/mMoinb, Be
I/MOJIb; Zn Mg I/MOJIb, St r/mMoinb, Ba

Pa3zoen 4. Teopetuueckas Heoprannyeckas xumusi. CTpoeHue aToMa, XuMHU-
YECKHE CBS3U.

Kakoii aToM 3aBepIIaeTCs HIEKTPOHHOMN dopmyioit 6S°5d 42

*Lu » Se * Ge *Pb

CKobKO HEUTPOHOB B HanboJee pacIpoCTPaHEHHOM H30TOIE AJIEKTPOHEH-
TpaiapHOrO aroma Ca?
20 * 40 *19 *39

Y Kakoro u3 MepeurncCIC€HHbIX aTOMOB BBIIIE CPOACTBO K AJIEKTPOHY?

*In *Sn *Sh .|
VY Kakoro u3 nepeurnciIeHHbIX aTOMOB BBIIIIE SHEPTHS HOHU3AIUS?

* Sn * Si - C
Kaxas popma monexynsr GaHz?

* TUHENHas * TpeyroyibHasi Ou-

* TpeyroibHas TUpaMuIa

Kaxoii BaneHTHbIN yron cBs3u B Mojekyne GaHs?

« 180° «120° «109,5°
Kakoii Tun ruOpuau3anuy NEeHTpaIbHOTo aToMa B MoJiekyse Ti1H,4?
2 3 3
. sp°- . sp°- . sp d-
TUOPHIA3ALIHS THOPHAN3AIIHS THOPHIM3ALIHS

Kaxoit Tunm xumMuueckou cBs3u B Mmosiekyiie Ba=0?
* KOBAJICHTHAS HETOJISIPHAs * HOHHAS
* KOBAJICHTHAS TIOJISIpHAs * METAJTTUYECKAs



Pazoen 5. CnocoObl BbIpaKE€HUsI KOHLIEHTpaUui pacTBopoB. OnpeneneHue
pH pactBOpOB.

Cxonbko rpamm NaNOj u Boasl coaepxkurcs B 200 M1 pacTBopa ¢ IIJIOTHO-
cteio 1,00674 /M, maccoBas 107151 B Kotopom 10%?

* macca BemiectBa 20,1 r; macca BoabI 259,2T

BoabI 181,21 e macca BemiecTBa 27,1 r; Macca
* macca BemiecTBa 27,2 r; macca Bojabl 308,91
Bojbl 305,7 * Macca BemiecTBa 7,1; Macca Bo-

* Macca BemecTBa 29,8 1; macca ge12l6,1r

Kaxosa maccoBas moms H,SO,4 B pactBope ¢ C=3,03 MOmb/7, MIIOTHOCTHIO
1,18 r/mmn?

(BITMCATH C TOUHOCTBIO IO AECSATBIX ITPOLIEHTA, nampumep,
9,6 unu 9.6)

KakoBa maccoBast 1oyist 1 MoJisipHasi KOHIeHTparus >kBuBasieHTa HNO3 B
pactBope ¢ C=2,27 monb/1, ¢ mioTHocThiO 1,113 r/mi.

e 13%; 2,27 e« 18%; 2,27 e 22%; 2,27
MOJIB/JI MOJIB/JI MOJIB/JT

e 16%; 2,27 e 20%; 2,27
MOJIB/T MOJIB/ T

Ckonbko BoJbI HYX)HO 100aBUTh K 330 M 8-%-ro pactBopa HCI, uro0sr
nipurotoButs 0,1%- pactBop?

* 26 1, 70 M * 2 1600 Mn * 600 M
* 260 M * 26 1, 100 M

Paccunraiite pH 0,001 M pactopa HNO,, Kp = 5,0 10™.

* 3,15 «1,16 « 3,11

* 0,53 « 2,54

Pazoen 6. YnpapieHue XUMHUYECKUMHU DPEAKIHUSAMH, 3aKOH JAEHCTBYIOLIMX
Macc.

Kak m3menurcs ckopocts npsamoit peakuun A + 2B = C, ecnu KOHUEHTpa-
LU0 BENIeCTBa A yBEJIMYUTH B 4 paza?

* yBEIUYUTCS B 4 * YMEHBLIUTCA B * YBEJIMYUTCS B §
pasa 4 paza pa3

B xakom HampaBiieHUM CMECTUTCS paBHOBECHE OOpaTUMOMN peakiinu
N(r) +3 Hy(r) = 2NHj3(r) npu noBbIIIEHUH 1aBICHUS?

* BIIPABO IIECTB
* BJIEBO * B CTOPOHY HPOJYKTOB pe€aK-
* B CTOPOHY HCXOJHBIX Be- 1007078

Kak oTpa3utcs noBblllieHUE 1aBieHUsl Ha paBHOBecue B cucteme: 2 H; () +
O, (r) = 2 H,0 (x)?



PasuoBecue cmecturcs (BIIMCATD)
* BIIPABO * BJIEBO

ITo xakoMy ypaBHEHHUIO peaKIMy MPU CTaHJAPTHOM TemmepaType UJeT pas-
noxenne nepokcuaa Bogopoaa? IOJIb3YACH CIIPABOYHBIMU JIAHHBIMU,
paccuuTaTh TEIIOBOM 3(PGEKT U IHTPOIHIO BO3MOKHOM PEaKIIUH.

a) HyO, (k) = Hz () + Oz (r); 6) H20; (%) = HO (k) + /2 Oz

Bo ckoibKO pa3 yBEIMUUTCS CKOPOCTh XMMUYECKON PEaKIMH MPU MOBBILIE-
HuM Temrnepatypsl Ha 300, eciiu TemnepaTypHbIid KO GUITUEHT paBeH TpeM?

*B 27 pa3 * Ha 30 rpanycoB * B 3 paza

*B 9 pa3 * B 8 pa3

[Tpu Temnepatype 265 K peakuus 3akanunBaercs 3a 10 muH. 3a Kakoe Bpe-
Ms 9Ta peakius 3akaHuuBaetrcs npu 245 K, ecnu temneparypHbiii Ko3QPUIIUEHT

paBeH IByM?

* 3a 80 MuH *3a 18 mun * 32 72 MUH

*3a 9 MuH * 32 6 MUH

Pazoen 7. OcHOBBI OpraHWYeCKON, AaHAIUTUYECKON M (PU3KOJIIOUTHON XU-
MHH.

[Ipuknannas Xumus.

K HE3amMeHMMBIM aMUHOKHCIIOTAM OTHOCST

(HECKOJIBKO OTBETOB)

*  (enunanana- * TU3WH * U30JICHIINH
HUH * TPEOHUH

* Tpuntodan * [JIULUH

Kaxk HazpIBaeTcst THII XMMHUYECKOM TTOCY IbI, N300paKEHHON HAa PUCYHKE?

*  MCH- * MHIMET- *  Kkojba e amnma-
3ypKa ka Mopa bronzena par Kunna

Cxonbko M 40%-ro pactBopa NaOH c miotHocThio 1,43 1/MJT HY)KHO ISt
npurorosiieHus 100 M pacTBopa ¢ MOJISIPHOM KOHLEHTpauuen sxBuBaieHTa Co -
0,5 moiunw/1?

* 35 * 55 * 350 « 3,0 *3n

M M M M
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Ha neifitpammsanuto 0,1 H pactBopa kucioTsl nouwto 20 mia 0,2 H pacTBopa
menoun. Kakoit 00beM pacTBOpa KUCIOTHI ObLI B3AT?
* 40 mu * 10 M * 5 M * 30 mu

Ha nelitpanuzanuio pactBopa KUCIOTHI 00beMOM 15 mu1 pacxopyercs Iie-
J04b o0bemMoM 20 Mi. MonsipHasi KOHLIEHTpaIusl SKBUBAJIEHTA PacTBOpA IIEI0YU
0,5 moinb/n1. OnpenenuTe MOJIIPHYIO KOHIIEHTPAIUIO PACTBOPA KUCIIOTHI.

. 0,67 . 0,10 . 1,5 . 0,25

MOJIB/JT MOJIB/JT MOJIB/J MOJIB/JT

Cxonbko Mt 30% pactBopa eakoro Kaiaus (TUIOTHOCTBIO 1,29 1/MiT) MOYKHO
orrutposath 15 mit 0,25 H pacTBOpa COIIHON KUCTIOTHI?
BriGepuTe oquH OTBET:

0,50 mi 0,15 mn 0,43 mn 0,54 mn 0,19 M

BydepHbiMu cBoiicTBaMu 00J1aJ1a€T CMECH:

Br16epute o1H OTBET:

* CMmech IBYX KHUCHBIX PAa3HO3aMEIIEHHBIX COJIEH MHOTOOCHOBHOW KHUCIOTHI,
nanpumep, Na,HPO, + KH,PO, — pocdarnsiit 6ydep (pH ~ 7)

* CriiibHasE KUCJIOTa + €€ COJIb CHIIbHOTO OCHOBaHudA, Hanpumep, CH3COOH
+ CH3COONa — aueratnsiii 0ydep (pH ~ 5)

» CWIIBHOE OCHOBAaHHE + €T0 COJIb CHIIBHOHM KUCIOTHI, Harpumep, NHz * H,O
+ NH,Cl — ammuaunsrii 6ydep (pH ~ 9)

* CMech IByX KHCJBIX Pa3HO3aMEIIEHHBIX COJIEW OJHOOCHOBHOW KHCIIOTHI,
nampumep, Na,HPO, + KH,PO,4 — docdarrsrit 6ydep (pH ~ 7)

Kakoii crmaB umeer cieayromniuii coctas: Bi (50 %), Pb (27 %), Sn(13 %),
Cd (10 %)

BriGepute ouH OTBET:

* Metaut Jluno- * JlerkorutaBkuii * CrutaB Po3ze
BHUIIA CILJIaB

C 1 auBaps 2014 roga B Poccun BBeEH MEKIOCYJapCTBEHHBIM CTaHIAAPT
I'OCT 31865-2012 «Bona. Eqununna xxectkoctu». [1lo HoBomy 'OCTy xkecTKOCTb
BbIpakaeTrcs B rpaaycax xectkoctu (°K). 1 °XK cooTBeTCTByeT KOHLEHTpauuu
HIEJIOYHO3EMENBHOTO 3JIEMEHTA, YACIEHHO paBHOU 1/2 ero mumiumorns Ha outp (1
) = 1 mr-sks/n). ITo TOCT pasmuuaiot Boxy ... (HAMTH COOTBETCTBUE)

* MATKYIO KECTKOCTh €€ MeHblie 2 K
* CpEIIHEN KECTKOCTH XKecTKoCTh 2 — 8 K
* JKECTKYIO &KeCTKOCTb OoJbie 8 °0K

KeCcTKOCTh 2 — 10 90K
)ecTkocTh Oobite 10 °0K



[ToaroToBka npo6 mist onpenenenus BuramuHoB C, B; u B, BompTammepo-
METPHYECKAM METOJIOM OCYIIecTBIseTcsl B ciemytomeM nopsuke (HAUTHU CO-
OTBETCTBHUE)

» HaBecky mipo6s1 10-50 1, B3sTO# ¢ TouHOCTRIO 0,01 T, IepeHecT B
MepHYI0 KoJIOy Ha 250 cm®

* Jlo6aBuTs 100 oM’ OMIUCTUIUTMPOBAHHOM BOJIBI, 2 cM® CosHOI Kuc-
JIOTHI C MOJIIPHOW KOHUEHTpauen 7 MOJIB/IIMs

* Harpets Ha xumsimieit BoasHoi O6ane B TeueHue 30 muH. OXJ1aauTh
10 30+40 °C

» Jlo6aBute 0,5 r xyopHuaa Mapraiia 4e€TbIpEXBOJHOTO, PaCTBOPUTH
€ro, OTHEHTPU(YTHpPOBaTh B TE€UEHHUE 15 MHH WM OTPUIBTPOBATH Yepe3
JIBOMHOW OyMaxHbIN (QUIIBT.

* [lenTpudyrar ciuth B KOJOy, K HEMY 100aBistoT 3-4 T xj0puaa Ka-

Jsl, 0CaJIOK OT(PUIBTPOBATH Yepe3 OYMaKHbIN QUIBTP.

8 YuebOHO-MeTOAUYeCKOe U MHPOPMALIMOHHOE OOecriedeHue JTUCIUIIIU-
HbI

8.1 OcHoBHasi UTEpaTypa:

1. Xumus : MeToAMYECKUE YKa3aHMsI 10 OPraHu3aliuyd CaMOCTOSATEIbHON pa-
OOThI M 3aJaHUSl K BBINOJIHEHUIO KOHTPOJBHBIX padOT sl CTYJAEHTOB, 00ydaro-
LIMXCS M0 HanpasieHUO0 noarotoBku 35.03.02 - TexHonorus Jieco3aroTOBUTENb-
HBIX U JiepeBonepepadaTriBatomux npousBojacts / coct. E. B. Xaiinykosa. — Bo-
snorga—Moinounoe : Bonoroackas I'MXA, 2019. — 34 c.

8.2 JlonmostHUTEILHAS JTUTEpATYypa:

1. Xumust [DAEKTpOHHBIN pecypc|: MPAKTUKYM /ISl CTYJCHTOB UHKEHEPHBIX
Hampasienuit / coct.: T. U. bokosa, U. B. BacunsioBa, H. A. Kycakuna. - Dnek-
TpoH.1aH. - Homocubupck : HI'AY, 2011. - 106 c. - BuHemHsas cchlika:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l id=4554

2. Xumus. Xumusi Heopranudeckas. Xumus AHanutuyeckas: Meroaude-
CKHE€ YKa3aHUs JJII CaMOCTOATEIHHOM pabOoThl M 3aJaHMsl K BBITIOJHEHUIO KOH-
TPOJILHOUM pabOThI 1JISI CTYJICHTOB 3a04HOTO OT/ACJICHUSI HH)KEHEPHOTo (haKyJIbTeTa,
(haKkyJIbTETOB arpOHOMUU U JIECHOTO XO3SIMCTBA, BETEPUHAPHON METUIIUHBI U OHO-
TEXHOJIOTHUM, U TexHosornueckoro axynprera / [cocT. U. C. Ilonsuckas, A. JL
HoBokmanoBa]; Bonoroackas I'MXA wum. H. B Bepemarnna — Bomnoraa-
Monounoe: 1| BITMXA, 2018. - 109 ¢. Ox3emmsipsl: Bcero:1 - U3(1) (amexTpon-
HBII BapuaHT pa3MeniéH Ha 00p. mopTaie B Kypce «OO01mast 1 IpuKIagHas XUMHUS))

3. Tomsnckas W.C. Kypc oO0meit u 0OpuUKIaTHOW  XUMUHU.
http://molochnoe.ru/moodle

4. Heuaesa, E. A. Xumus [DnekTpoHHbIi pecypc] : yaeb. mocodue / Heuae-
Ba E. A., KoxeBuna M. H. - Dnekrpon.nan. - Omck : Omckuii 'AY, 2018. - 116 c.
- Buemnsis cepuika: https://e.lanbook.com/book/1133502.
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8.3 IlepeyeHb MH(POPMALMMOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX B 00Y-
YEeHUM, BKJII0YAs NepedYeHb POrPpaMMHOro odecrnedeHns 1 HHPpoOpMannOHHBIX
CIIPABOYHBIX CHCTEM

JInueH3uoHHOE MPOrpaMMHoe o0ecrevdeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft
Office Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office
Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTCUYCCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennpusitue 8. Kondurypamus, 1C: Byxrantepus 8 (yueOHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynbranTlIntoc

Kaspersky Endpoint Security qis 6usHeca CtaHaapTHBIH

CB0001HO pacnpocTpaHsieMoe JIMIEH3MOHHOE MPOrpaMMHoe odecmede-
HHUE:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTCUYCCTBCHHOC

SAunexc.bpaysep

NudopmanuoHHbie CIPABOYHBIE CUCTEMbI

— Enunoe okHO JocTyna K 00pa3oBaTelbHBIM PECYpCcaM — PEKUM JOCTYyIa:
http://window.edu.ru/

— UIIC «Koncynprantllorocy — pesxum noctyna: http://www.consultant.ru/

— Wntepdakc - Llentp packpsitusi KoprnopaTuBHOW HMHGOpManuu (cepsep
pacKpeITHs HHPOPMAIIUK) — pexkuM goctyma: https://www.e-disclosure.ru/

— Hudopmanmonno-npasoBoii mopran I'APAHT.RU — pexum npocryna:
http://www.garant.ru/

— ABTOMaTM3MpOBaHHas cnpaBoudHas cuctema «Cenbxo3rexHuka» (web-
BepcHUsl) - pexKUM J0CTym: http://gtnexam.ru/

IIpodeccunonanbHbIie 6a3bI JAHHBIX

— Hayunas snextponnas Oubmmoreka eLIBRARY.RU — pexum nocryma:
http://elibrary.ru

— HaykomeTpuueckast 6a3a maHHbIX SCOPUS: 0a3a maHHBIX pedeparoB U IH-
TUPOBAHUS — PEKAM JOCTyTIA:
https://www.scopus.com/customer/profile/display.uri
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— Odurmanbubiil caiit @enepaibHON CITy>KOBbI TOCYIAPCTBEHHON CTaTUCTUKH
— pexxum noctyna: https://rosstat.gov.ru/ (OTKpBITBIA JOCTYTI)

— Poccuiickas Akagemust Hayk, OTKpBITBIN JOCTYH K HAYYHBIM >KypHAJIaM —
pexum goctyna: http://www.ras.ru (OTKpBITBIN 1OCTYM)

— OdunmanpHeIl calT MuUHUCTEPCTBA CEBLCKOTO XO3sicTBa Poccuiickoit
deneparun — pexxum aoctyna: http://mex.ru/ (OTKpBITBIN JOCTYIT)

JIeKTPOHHBIE OUOIHOTEYHbIEC CHCTEMBI:

o OnextpoHHbI Oubmuoreunsiii katanor Web UPBUC — pexum gocrtyma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=S
TATIC

o ObC JIAHb — pexum nocryna: https://e.lanbook.com/

o OBbC Znanium.com — pexuM joctyna: https://new.znanium.com/

o DBC IOPAWT — pexum nocryna: https://urait.ru/

o ObC POLPRED.COM: http://www.polpred.com/

O DnexkTpoHHass OWUONMOTEKAa  W3JATENIbCKOTO  IEHTpa  «AKaaeMusy»:
https://www.academia-moscow.ru/elibrary/ (komtexuus CITO)

o ObC @I'bOY BO Bonorogckas IMXA — pexum jgocrymna:
https://molochnoe.ru/ebs/

9 MaTepHaJIbHO'TeXHI/IquKOe o0ecrneyeHue TUCHUIIINHBI

VYuebnas ayautopust 1225 niis npoBeeHUS 3aHATUNA JEKIITMOHHOTO U CEMHU-
HapCKoro tuma (MPakKTUYECKUE 3aHSTHA);, TPYIIOBBIX UM UHIAUBUIYAIbHBIX KOH-

CyJAbTallMi;  TEKYIEro  KOHTPOJsS W TPOMEKYTOUYHOH  aTTeCTaluH
OCHaIlIEHHOCTD:

VYyebnas wmebenb: croasl — 40, crynmes — 70, mocka ydeOHas, Kadeapa.
OcHoBHOE 000pyI0BaHUE: dKPaH JJi IpoekTopa 1 mT., mpoekTop - 1 mIT., KOMIIb-
0TEp B KOMILIEKTE - 1 IIT.
[Iporpammuoe obecrieueHue:
VYuebnas aynuropus 1330 JlabopaTopus o011ei 1 OpraHM4eCcKor XUMUHU, JJIST TIPO-
BEJICHUS 71a60paTOPHBIX 3aHSITHM.
OcHaIEHHOCTE:

VYueOHas Mebenn: 1abopaTOpHbIE CTOJBI — 8, CTOJ Il PEaKTUBOB — 2, CTOJI JJIS
npubopoB — 2, cTybs — 17, nocka ydyeOHas, mkad st XpaHeHUs] y4eOHbIX MaTe-
pHaioB — 3.
OcHoBHOE 000pynOBaHKE: OBITOBOM XOJOAMIBHUK, BEChl JabopaTopHbIie 2 Kiacca
TOYHOCTH, IJICKTPOILTUTKA, XOJIOAWILHUK JInOnxa, CIUpTOBKH, BOAsIHAs OaHs Me-
TajuIMyecKasi, mecyanasi 6ans, ¢papdopoBas CTyIKa, MeCTHK, JEIUTEIbHAs BOPOHKA
WIMHIpUYECKas, MajeTka, BaKyyM-HacoC, BBITSDKHON mIKad, CymniabHBINA mKad.
VYuebnas aynuropust 1328 JlabopaTopus XuMuu, Ui MPOBEIACHUS J1aO0OPaTOPHBIX
3aHATHM.

OCHaIIEHHOCTD:

VYyeOnast meOenb: cTosbl — 8, 1a00paTopHbIe CTOJNBI — 8, CTOJN I PEaKTHBOB — 4,
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CTOJ JUist TpUOOPOB — 2, CTYNbs — 42, 10cKa y4yeOHas, mKad I XpaHeHus y4eo-
HBIX MaTepHaJIOB — 3.
OcHoBHOE 00OpyIOBaHUE: BEChl JIA0OpATOpHBIE 2 Kjacca TOYHOCTH, MPHUOOP
HarpeBaTelIbHbId C MpUCIOCOOIeHuEeM JUIsl TMOJAepKKU Koo Kwenbaans B
HAaKJIOHHOM TmoJiokeHuHu, pedpaktomerp MNPD-454, pedpakromerp HNPD-464,
TEpPMOCTAT, AIEKTpoIuInTKa, mpudop ana orronku HXK, BerpsixuBarens, Bakyym-
HBII Hacoc, neHTpudyra gadoparopuas, KOK-2, KOK-3, pH metp, ObToBO# XO0-
JIOTUITHLHUK, BBITSDKHOM TKad.

OBECIIEYEHUE OBPA3OBAHMUSA AJIA JIML C OB3

Jlist obecrieuenus oOpa3oBaHUs MHBAJIWAOB U JUI C OTPAHMYEHHBIMU BO3-
MO>KHOCTSIMH 37I0POBbsI peann3aius JUCIUILUTHHBI MOXKET OCYIIECTBIISTHCS B aaar-
TUPOBAHHOM BUJIE, UCXOJS U3 MHIWBUIYATbHBIX ICUXO(PU3NIECKUX 0COOEHHOCTEN
U 10 JINYHOMY 3asIBJICHHUIO O0YYaloLIerocs, B YaCTH CO3/1aHHUs CTIELUAIbHBIX yCIIO-
BUI.

B cneumaneHbple YCIOBHS MOTYT BXOAMTH: MPEJOCTABICHUE OTIEIbHON
ayJUTOPUH, HEOOXOIMMBIX TEXHUYECKUX CPEICTB, IPUCYTCTBUE ACCUCTEHTA, OKa-
3BIBAIOLIETO HEOOXOIUMYI0 TEXHUYECKYIO0 TOMOIUIb, BBIOOp (pOpMBI MpeaocTaBIe-
HUSI UHCTPYKLUU TI0 MOPSJIKY IPOBEACHUS TEKYIET0 KOHTPOJIS U IPOMEKYTOUHOMN
aTTeCTalliy, UCIIOJIb30BAHUE CHEIUAIbHBIX TEXHUYECKUX CPEACTB, IPEIOCTAaBIIE-
HUE TepephIBa s IpUeMa MUIIIH, JIEKapCTB U JIp.

J5is 1 ¢ orpaHMYeHHBIMUA BO3MOKHOCTSMHM 3/IOPOBBS IPEAYCMOTpPEHA Op-
raHU3aIMs KOHCYJIbTAlUN C UCTIONh30BAHUEM SJIEKTPOHHON MOYTHI.

Y4eOHO-MeTOIMYECKHEe MaTepHalibl JJI CAMOCTOSITENbHOM paboThl 00yda-
IOLIUXCA U3 YHMCTIa MHBAIHMIOB U JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370DO-
Bbs (OB3) mpenocraBisitorcs B popMax, aAanTUPOBAHHBIX K OTPAHUYEHUSM HX
3JI0POBBS U BOCTIPUATHS HHPOPMAIIIH:

JUis U1l ¢ HapyIIEHUSMU 3pEHUsI:

— B IIeYaTHOU (hopMe YBEITMUYEHHBIM MIPUDTOM,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUis U1 ¢ HApyLICHUSMHU CIyXa:

— B IeyaTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

Jlis av1 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IeyatHou opme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOH-
TUHT€HTa 00yJarolnuXxCsl.
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10. Kapra koMmneTeHuMi JUCHUNJIMHBI

Xumus (HanpapjiaeHue noaAroroBku 35.03.02 — TexHOIOIHs JIECO3arOTOBUTEIBHBIX U IEPEBOIIEPEPaOATHIBAIOIINX TPOU3BOJICTB)

Lenb qUCIUTLIMHBL

OCBOCHHE CTYACHTAMH TEOPETHYECKUX, METOJOJIOIMYECKIX U MPAKTUYECKUX 3HAHWUN, (POPMHUPYIOIUX COBPEMEHHYIO XMMUYe-
CKYIO0 OCHOBY JUISl OCBOEHUS MPOQHINPYIOIUX Y4EOHBIX NUCUUIUIMH U JJISl BBIIOJHEHUS B OyAyIleM OCHOBHBIX Mpodeccro-
HAJIBHBIX 33/1a4 B COOTBETCTBUU C KBAJU(UKAITHCH.

3amaun  AUCIUILIU-

HBbI

IIOJIYYCHHUE CTYACHTAMU 3HAHUH O:

- CTPOCHUHU U CBOMCTBaxX HCOPraHNYCCKUX BCIICCTB,
- TCOPCTUYCCKHNX OCHOBAX U O6H_[I/IX 3aKOHOMEPHOCTAX IMPOTCKaHUA XUMHYCCKUX peaKuHﬁ;

- TCOPCTUUCCKHUX OCHOBAX U MPAKTHYCCKUX IMPUCMAX OCHOBHBIX XUMHUUYCCKHUX U MHCTPYMCHTAJIbHBIX MCTOJJOB aHaJIn3a.

B nporniecce ocBoeHMs JTaHHOM TUCHUTIIUHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIETYIONINE

Komnerennum TexHOLOMM dopma
[lepeyeHr KOMIIOHEHTOB (IUIAHUPYEMBIE pe- orieHouHO- | CTyneHn YpOBHEH OCBOEHUSI KOMIIETECH-
Hu- dopMynHpoBKa 3yJbTaThl 00YUCHHUS) (opmmposa- ro cpen- | uuu
JIEKC HUSA U,
Ob6menpodeccnoHalbHbIe KOMIIETEHIIUN
VYK-1 | Cnocoben ocy- | M-1YK-1 Ananusupyer 3amady, Bblueiss ee | Jlekuuu Tectupo- | Iloporosbiit
IIECTBIISATh TIOUCK, | 0A30BbI€ COCTABIISIONINE, OCYIIECTBISET Je- BaHHE (YAOBIETBOPUTEIHHBIN)
KPUTHYECKUI aHa- | KOMIO3UIIMIO 3aa41 JlaGopaTop- AHanmu3upyet 3a7ady, BelIesisA ee 0azo-
nu3 u cuHre3 uH- | UJ[-2YK-1 Haxoaut um KpUTHYECKH aHAIU3U- | HO- YcrHbIN BBIE COCTaBIAIOLINE, OCYIUECTBIISIET Je-
dbopmaruu, 1npu- | pyer uHGOPMAINIO, HEOOXOIUMYIO JJIS pellie- | MpaKTH4e- OTBET KOMIIO3HUIIHIO 3aJ1a9H
MCHATb  CHCTEM- | HMS IIOCTABIICHHOM 3aJa4n CKHe paboThI [IponBuHYTHII
veii moaxox st | UJ-3VK-1. PaccmaTpuBaeT BO3MOKHbBIE BapHu- (xoporio)

peuieHusd 1oCTaB-
JICHHBIX 3a1a4

AHTBI PEUICHMS 3a/1a4M, OLICHUBAsI UX JOCTOMH-
CTBa M HEJIOCTATKH

N1-4YK-1 I'paMOTHO, JIOTMYHO, apryMEHTH-
pPOBaHHO (QOPMHUPYET COOCTBEHHBIE CYXIACHUS
U OIICHKH; OTiHyaer (pakThl OT MHEHUH, WH-
TeprpeTanuii, OleHOK U T.JI. B PaCCYX IACHUIX
JPYTUX YYaCTHUKOB JI€ATEIBHOCTH

N-5YK-1 Onpenensier v OIEHUBAET MOCIIE-
CTBUS BO3MOYKHBIX PEIIECHUH 3aauul.

HaxoguT W KpUTHYECKH aHAJIU3UPYET
nH(pOopMalKo, HEOOXOIUMYIO IS pelie-
HUS TIOCTaBJIEHHOM 3amaun. Paccmarpu-
BaeT BO3MOXKHBIE BapUAHTHI PEIICHUS
3aJ1auM, OLIEHHWBAsI X JOCTOMHCTBA U He-
JOCTATKU

Boicoknii

(oTIHMYHO)

I'paMOTHO, JTOTMYHO, apIyMEHTUPOBAHHO
dbopMupyeT COOCTBEHHBIE CYKIEHUS H
OLIEHKH; OTIMYAeT (aKThl OT MHEHHI,
WHTEpIpeTalMii, OEHOK M T.I. B pac-
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CYXKACHUAX OPYIruxX Y4YaCTHUKOB [€A-
TCIBHOCTH OHpe):[eJmeT 1 OOCHHUBACT I10-
CIICACTBHA BO3MOXKHBIX pemeHHﬁ 3aJa4u.

Oo0menpodeccuoHaTbHbIE KOMIIETEHIMHU

OIIK-
1

CniocobeHn pemiath
TUTIOBBIC  3aj]a4u
npogecCuoHaIIb-
HOU JEATEIbHOCTH
Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U
€CTECTBEHHBIX
HayK C MpUMEHe-
HUEM HWHpOpManu-
OHHO-
KOMMYHHKAITHOH-
HBIX TEXHOJIOTUH

N/-1 OIIK-1 JlemoHCTpUpYET 3HAHUE OCHOB-
HBIX 3aKOHOB MAaTE€MaTHYECKHUX M €CTECTBEH-
HBIX HayK, HEOOXOJIUMBIX JUIsl PELIECHUsI TUIIO-
BBIX 3a/1a4 B OOJACTH JIECO3aroTOBOK M Iep-
BUYHOU MepepabOoTKU JPEeBECHUHBI

NJ-2 OIIK-1 Hcnonw3yer 3HaHHUS OCHOBHBIX
3aKOHOB MAaT€MaTUYeCKUX U €CTECTBEHHBIX
HayK JJIs pelIeHUs] TUIOBBbIX 3a7ady B o0nactu
JIECO3aroTOBOK U TEPBUYHON mepepaboTKu
JPEBECHUHBI

NJI-3 OIIK-1 Ilpumenser wuH(OpMaIHOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B PEUICHUU
TUTIOBBIX 33Ja4 B OOJACTH JIECO3arOTOBOK U
NEPBUYHOI MepepaboTKU IPEBECUHBI

Uccnenosa-
TEIILCKUE
MTPOEKTHI

Jloxmnan
(npesen-
TaIusl)

[ToporoBbiii

(Y1OBJIETBOPUTEIBHBIN)

JleMOHCTpUpYyeT 3HaHUE OCHOBHBIX 3aKO-
HOB MaTEMAaTHYECKUX M €CTECTBEHHBIX
HayK, HEOOXOUMBIX ISl PeIIEHUs] TUIIO-
BBIX 3a/1a4 B 00JacTH JIECO3arOTOBOK M
MEPBUYHOI MepepabOTKH IPEBECUHbI
IIponBuHYTHII

(xoporo)

Hcnonp3yeT 3HaHHUS OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX M €CTECTBEHHBIX HayK
JUIS pelIeHUs] TUIOBBIX 3a/1a4 B 00JacTH
JIECO3aroTOBOK U MEPBUYHON mepepadoT-
KU JIPEBECUHBI

Bricokuit

(oTIHMYHO)

[Tpumensier nH(GOPMaIMOHHO-
KOMMYHUKAITMOHHBIE TEXHOJIOTHH B pe-
[IEHUH THUIOBBIX 3a7ad B 00JacTH Jieco-
3aroTOBOK U TEPBUYHOM IepepaboTKu
JPEBECUHBI
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