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1. Heab u 3a1aun y4eOHOM TN CIUNINHBI

Lleny — mpuOOpETEHUE CTYACHTAMH 3HAHWW O CTPOCHHHM W CBOMCTBAX HEOPTaHHMYECKHUX
BEIIECTB, TEOPETUIECKUX OCHOBAX U OOIIMX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKHX PeaK-
Ui, O TEOPETUUYECKUX OCHOBAX M IMPAKTHYECKHUX MPHUEMaX OCHOBHBIX XMMHYECKUX U (PU3UKO-
XUMHUYECKHX (MHCTPYMEHTAIBHBIX) METOJIOB aHAITU3A.

3adauu — mony4deHue CTyICHTaMH 3HaHUH O:
- CTPOCHUU U CBOMCTBax HCOPTraHNYCCKUX BCIICCTB,
- TEOPETUYECKUX OCHOBAX M OOIIUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUYECKHUX PEaKIIHii;
- OCHOBHbBIX XUMHNUYCCKUX ITOHATHUAX U 3aKOHAX.

2 Mecto qucuuiuinibl B ctpykrype QOIIL

Jucrunuaa «Heoprannyeckass XUMHUs» OTHOCHTCS K 0a30BOM 4acTh 0OpazoBaTebHOMN

nporpammel Beiciiero oopaszosanus (OI'OC BO) no cnienmansroctu 36.05.01. Berepunapus

. Manekc mo yue6nomy miany — b1.0.08.01

K uncity BXOIHBIX 3HaHUM, HABHIKOB U KOMIIETCHLIUH CTYJEHTA, IPUCTYIAIOLIETO K U3Y-
YEHUIO AUCHUTUIMHBI «XUMHUS», TOJKHO OTHOCUTHCS CIIETYIOIIEe:

— 3HaHUe XMMHYECKOW CUMBOJIMKH, [lepnonndeckoii cuctemsl (He MmeHee yem Ha 300
0aJuIoB 10 3JeKTPOHHOMY TpeHaxkEpy «llepuonuueckas cucremay);

— yMEHHE HaxOJUTh MOJISIPHYIO MacCy BELIECTB,;

— 3HaHHE OCHOBHBIX TUIIOB XUMUYECKUX MPEBPALIECHUI U YMEHHE PellaTh 3aJja4H 10
XUMHUYECKUM YPaBHEHUSIM 10 COOTHOIICHHIO YMCIIa MOJIEH BEIIECTB B NPEBPAILlCHUY,;

— BJaJIeHHE OCHOBaMHM MPAKTUYECKUX HABBIKOB paOOTHI B XUMHUECKOW J1abopaTopuu.

OcBoenne yueOHON AucuuIuinHbl «Heoprannueckas XuMus» 0azupyercs Ha 3HAHUSX U
YMEHHMSIX, TOJYYEHHBIX CTYACHTaMHU MIPU U3YyYEHUH XUMUH B IIPOrpaMMe CpeAHEro 00pa3oBaHusl.

3HaHus, YMEHHUS U HaBBIKH, (POPMHUpPYEMbIC TaHHOH y4eOHOW AMCUUIUIMHON, HEOOXOIH-
MBI JIJIS1 U3YYEHHUS MOCIENYIOMeN TUCIUIUTMHB AHanuTH4Yeckas Xxumusi, Oprannyeckas XuMus u
buonornueckas xumusi.

3 Komnerennuu odyuyaruierocsi, popmMupyemMbie B pe3yibTaTe 0CBOCHHSA

yueOHO¥ JUCHUILUTHHBI
[Iporiecc m3ydeHus: TUCUUILIMHBI HalpaBjieH Ha (OPMHUPOBAHUE CIICTYIONTUX KOMITETCH-
nuii B coorsercTtBuu ¢ PI'OC BO :

Koa m HauMeHOBaHHe KOMIIETEHIIMHU Koa m HammeHOBaHue HHAHKATOPA JOCTUKCHUA KOMIICTCHIIMHA

N-1YK-1 3HaTh MeTOABl KPUTHYECKOTO aHalM3a M OLIEHKH CO-
BPEMEHHBIX HayYHBIX JOCTHKCHUH; OCHOBHBIC NPHHIUIBI KPUTH-
YECKOTO aHaJIM3a.

HNA-2VYK-1 YMeTh Hoiy4aTh HOBBIE 3HAHMS HA OCHOBE aHAJM3a,
CHUHTE3a W [Ip.; coOHMpaTh W 0000MmaTh JaHHBIC MO AKTYaJIbHBIM
YK-1. CriocobeH OCymIeCTBIATh KPUTHYC- | HAYYHBIM HpoOJIeMaM, OTHOCSAIIMMCS K MpodeccHoHabHOM 00ma-
CKUU aHanu3 TPOOJIEMHBIX CHTYalldii Ha | CTH; OCYIIECTBIATH MOWCK WH(POPMAIUU M PEHICHHUH HAa OCHOBE
OCHOBE CHCTEMHOTO IOIX0/a, BBIpalbaThl- | JCHCTBUIL, SKCIIEPUMEHTA H OTIBITA.

BaTh CTPATETHIO NEHCTBUI N-3YK-1 Bnanets uccienoBanueM mnpoOiaeMbl MpodeccrnoHab-
HOW NEATENFHOCTH C NMPHMEHEHHWEM aHalW3a, CHHTe3a M JPYTuX
METOJIOB HHTEJUIEKTYaJIbHON NEeSATeIHHOCTH; BBISIBICHHEM IpoOIeM
1 UCTIONb30BaHUEM aJeKBAaTHBIX METOMOB AJIS MX PEUICHHUS; JEMOH-
CTPUpPOBAaHHEM OIICHOYHBIX CYXICHHHA B PEIICHHH IMPOOIEMHBIX
po(eCCHOHATBHBIX CUTYAIH.

NJ-10IIK-1 3HaTh TexHUKY O€30MacCHOCTH M IpaBWila JINYHOH
OIIK-1. CnocobeH omnpezaensTh OMOJIOTU- | TUTHEHBI B XMMUYECKOH JlabopaTopuu (peAakiys, alalTHPOBaHUE
YeCcKUil cTaTyC ¥ HOpMaTHUBHBIE KIIMHWYe- | i Kypca Heopranuueckas xumus);

CKHe I0Ka3aTein opraHoB u cucrem opra- | M/I-20I1K-1 Ymers mpoBoauTh J1a0OpaTOpHBIC XMMHUYECKHE HC-
HU3Ma )KUBOTHBIX CleJOBaHUS;

N-30I1K-1 Bnaneres npakTHUECKMMH HABBIKAMU IO CaMOCTOS-




TCJIIbHOMY IMPOBEACHUIO I/ICCHGL[OBaHI/Iﬁ C MPpUMCHCHUEM XUMHYC-
CKHX MCTOJIOB aHaJIn3a.

4 CTpyKTypa U cojiep:KaHue Y4eOHOM TUCUUIINHBI
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aU€THBIX €IMHUIIBI.
4.1 CTpykTypa Y4eOHOI J1CHUIIITHHbI

Cemecrp Bcero, 1 cemectp
Bunx yuebnoi paboThl Beero 1
O04HO 3a04YHO OYHO-
3a04HO
AyauTopHble 3aHATHS (BCEro) 34 34 10 12
B TOM YHUCIJIE:
Jlexmmm (J1) 17 17 4 4
JlaGopaTopHo-nipakTuyeckue 3ansatus (JITIP) 17 17 6 6
KonTtponsnas padora (KP)
CamocronTeabHas padora (Bcero) 58 58 89 89
Bun npomexyTouHOM arTecTaluu DK3ameH Dk3aMeH | DK3aMeH
Yacer 16 16 9 9
OO61mast TpyA0€MKOCTh, YaChl 108 108 108 108
3a4eTHBIC CAMHUIIBI 3 3 3 3

4.2 Conepxxanue pa3iejioB y4eOHOM THCIUTIIIUHbBI

Pazoen 1. Xumusi: OCHOBHbIe MOHATHSA. BajleHTHOCTh, CTENEHb OKUCIIECHUS, YMIIUPUUECKUE U
CTpYKTypHBIe hopmymbl coennHeHuid. Kimacchl, Ha3BaHUS COSAMHEHUI U MX OCHOBHBIE CBOMCTBA.
XuMHsS KaKk HayKa O BEIIECTBaX M WX MPEBpPAIICHUSIX. ATOM, MOJIEKYJIa, HOH (KaTHOH, aHHOH).
Banentnocts (koBasieHTHOCTH). CTENEHb OKUCICHUS 3JIEMEHTA B BEIECTBE. XUMHUYECKUN 3Jie-
MEHT, n3otonsl. Kimaccudukamnuss 1 HOMEHKIATypa XUMUYECKUX JIEMEHTOB, MPOCTHIX BEIIECTB U
HEOPTaHMYECKUX COCAMHECHUU. DMIupuueckue (HOpMyNbl U CTPYKTYpHBIE (DOPMYIIBI BEIIECTB.
[Tpocteie BemecTBa. C0KHBIE HEOpPraHUYECKHE BemecTBa (coenuaeHus ). Kiacc opraHndeckux
coenuHeHU. OCHOBHBIC OKCHJIBI M UX CBOMCTBA. KUCIIOTHBIE OKCHIIBI, UX CBOMCTBA. AMdoTep-
HbIE OKCHJIBI U MX CBoicTBa. KucimoTel u ux cBoiictBa. OcHOBaHMs (OCHOBHBIC THAPOKCHIIBI) H
ux coiicTBa. Conu u ux cBoiicTBa. KoMruiekcHoe coenuHenue. Jlurany, KoMIIieKcooopa3oBa-
T€JIb, KOOPJIMHAILIMOHHOE YHCIIO.

Pazoen 2. Tunbl XuMHYeCKHX peakmuii. XUMAUYeCKas peakiys. TUIBI pEaKkIuii: - OKHCITUTEITb-
HO-BoccTaHoBUTENNbHBIE peakiuu OBP u ne OBP; peakuuu npucoenunenus (accouuanuu, arpe-
ranuu), pasokKeHus (OTIICTUICHHs), OOMEHa W 3aMelIeHUs, TIEPEerpyNIMUPOBKH; - HEHTpam3a-
MU, HEOOpaTUMbIC; OOpaTHMbIC; DHAOTEPMUUYECKUE; PEAKIIMH KOMILIEKCOOOPAa30BaHMUS; MPO-
CThI€, CIIOXHbBIE; - TOMOT'€HHbIE, TeTeporeHHble. OKUCIUTENbHbIE, BOCCTAHOBUTENIbHBIE PEAKIIHH.
peakiuu IUCTIPONOPLUUOHUPOBaHUs, BerlecTBa OKUCIWTENM W BOCCTAHOBHUTENU. Peakiuu
HerTpanm3anuu. MloHHooOMeHHas peaknus. B kakux ciydasx uaéT MOHOOOMEHHAs peakIvsl.
DneKTpoXUMHUUECKasl peakius. IIeKTpoasl. AHOA. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHU-
yeckoro npornecca. EJIC ranbBaHUYECKOTO 3JIEMEHTA.

Pazoen 3. MoJb, MoJIIpHAsi Macca, MOJISIPHAsi Macca SKBHBAJIEHTOB, OCHOBHbIE€ 3aKOHBI
o0meit xumuu. Moas. MonsipHast Mmacca. MomsipHasi Macca SKBUBAJIEHTA. DKBUBAJIEHT. 3aKOH
ABoranpo: CneactBusi U3 3akoHa ABOrajipo. II10THOCTE 0HOrO raza mo-apyromy. YpaBHEHHUE



Kunaneiipona-MeHeneeBa 11 UACAIbHBIX I'a30B. 3aKOH COXPAHEHUS MAcCChl U SHEPTUU. 3aKOH
IIOCTOSIHCTBA COCTaBa: AAJIbTOHU/IBI, OEPTOINABI. 3aKOH YKBUBAJIEHTOB.

Pazoen 4. Teopernueckass Heopranuveckass xumus. CTpoeHUE aTOMa, XMMHUYECKHE CBSI3U.
Pa3zmepsl, 3apsiibl 1 Macchl aTOMOB U HYKJIOHOB. ATOMHast opoutanb UMCIio 371eKTPOHOB, MPOTO-
HOB M HEUTPOHOB B AJIEKTPOHEUTpaIIbHOM aToMe. Macca atoma (ero maccosoe uucio). Cospe-
MEHHBIE MIPEACTABJICHHS O CTPOEHUU aTOMa B COOTBETCTBHM C NMPHUHIMIIOM HAaUMEHBIIEH JHEp-
rum, npasuno Kneukosckoro, npuHuunoM Ilaynu u npasunom ['ynaa. IIpuHuun HaumeHblien
sHepruu. IlpaBuno KieukoBckoro. ITpunumn Ilaymu. IlpaBuno I'yapa. YpaBuenue Jlym Jle
Bpotiins, h- mocrosiunas [Inanka. Ypasuenue [lnanka Ilepuonnueckuii 3akon /.M. MenneneeBa
CBolicTBa 2JIEMEHTOB M MX COCAMHEHUW B MEPUOAMYECKOW 3aBUCUMOCTH OT 3apsijila aTOMHBIX
snep anemenToB. M306apsl. M3otonsl. M30Tonsl. CpoacTBo k 3nekTpony Ecp. DHeprus nonusza-
i atomMoB Enon. Xumudeckas cBs3b. [lpuunnHa oOpazoBanus xuM. CBsI3U. DHEPTHsI CBS3H U
mHa cBs3u. KoBaneHTHast (miwm oObeqUHEHHAS) XUMHUUYECKast CBs3b. Hackimaemocts. Hampas-
JeHHOCTh cBsi3U. [IpocTpancTBeHHas KOHUTypaIus MOJIEKYN MpU Pa3IUYHOM TUIE THOpUaAN3a-
UM, BAJICHTHBIN yroj. MonHas cBa3b. Ee cBoiicTBa. MeTtammueckas cBsi3b. MeEXMOIIEKYISIPHOE
B3aMMOJICICTBHE: HOH-IUIOJILHOE; AUIOJb-AUINONbHOE (OPUEHTAIIMOHHOE); HHAYKIMOHHOE;
mucrniepcuoHHoe. Ban nep BaanbcoBel cumbl. Bomopoanast cBsizb. ['mapodunsHo-ruapodobHOE
B3aUMOJICUCTBUE. ATpEraTHOEe COCTOSIHHE BellecTBa. TBEpAbIC BEIIECTBA KPUCTALIAYECKUE U
amopduble. AHM30TponHOCTh. M3oTpomHocTh. JXKuakoe cocrosHue. JXKUIKOKPUCTALIHYECKOE
cocrosinue. ['a3, map. [lmazma. OCHOBHBIE CBOMCTBA XUMHUYECKUX AJIEMEHTOB PA3IMYHBIX TPYIII
MEPUOANYECKON CUCTEMBI U UX COEAUHEHHI.

Pa3zoen 5. Cnioco0b1 BbIpaskeHNsl KOHIeHTpanuii pacteopos. Onpenenenne pH pacTeopos.
PactBopbl. PacTBOpBI KaK MHOTOKOMIIOHEHTHBIE CUCTEMBI. [Ipu3HaAKK XUMHUUECKON peakuu Ipu
pacTtBopeHuu BeniecTBa. OCHOBHBIE CIIOCOOBI BHIPAXKEHUS KOHIICHTPALUI pacTBOPOB: MaccCoBast
nonss W, MoissipHas koHueHtpanuss C, MOJspHas KOHLEHTpaunus dKBUBayeHTa (3, MOJSIbHAS
koHueHtpauus b, turp T. Bomopoausiii mokaszarens, pH. CuibHBIE KHCIIOTBI, CHIIBHBIE OCHOBA-
Hus. CreneHb AUCCOLMAIMM AJS CHIIBHBIX M cl1a0bIX anekTpoiautoB. Pacuer pH nmis kucnor.
Pacuer pH nns ocHoBanwmii (ruapokcuaoB). I'uaponus coneil. pH cpesl mpu pa3auyHbIX Cllyda-
AX THAPOJIN3A.

Pazoen 6. YnpapiieHHue XMMHYECKHUMH PeaKIUsIMU, 32aKOH el CTBYIOIIUX Macc. XUMHUYECKas
TepMoAMHAMUKaA. TepmonuHamudeckas cucreMma. l'omoreHHas cucrema. Ilapamerpsl, xapakre-
PHU3YIOIIUE COCTOSHUE TEPMOIMHAMUYECKOH CHCTEMBI: Macca, KOJIMYECTBO BEIIECTBA, O00BEM,
temneparypa (T), naBnenue (p), KoHIEeHTpauus (c). OYHKIUU COCTOSHUS CUCTEMBI PACCUUTHI-
BAIOT UCXO/s U3 3HAUYEHUH MapamMeTpoB €€ COCTOSHUA: BHYTpeHHsIs 3Heprust U (monHas sHeprus
BCEX YAaCTHI] 3TOM CHUCTEMBI Ha MOJIEKYJISIPHOM, aTOMHOM M SJIEPHOM YPOBHSX); DHTPONHMS S,
Jbx/Mone K (pyHKIMS Mepbl HEYNOPSIOUEHHOCTH CUCTEMBI, T.€. HEOJJHOPOJHOCTH PacIioyIoxKe-
HUS U IBUKeHUs e€ yactun); sHTanbnus H, xJx/Monb (pyHKIUS SHEPreTHYECKOr0 COCTOSIHUS
CHUCTEMBI TIPH W300apHO-U30TEPMUUYECKHUX YCIOBHX); DHeprusi [mooca G, x/[x/Monb (0600-
mEHHas (GYHKUUSA, YIUTHIBAIONIAs HEYMOPSIOYEHHOCTh M SHEPTeTUKY CUCTEMBI IpU U300apHO-
U30TEPMHUUECKUX YCIOBHSX). DK30TEPMUYECKHE U 3HJOTEPMUYECKHE MTPOLECChl. TepMOXUMHU-
yeckue ypaBHeHHs. HopManbHble yciaoBUs B TEpMOXUMHHM H.Y. (1 mMonb, 760 MM pr.cT.=101325
ITa, 298 K=25° C) u cranmaptubie QyHkiuu. 3akoH ['ecca. Xumudeckas KMHETHKA. JHEpTe-
TUKa XUMHUecKuX npoueccoB. Karanu3. Katanusaropsl. 3akoH aelicTByromux macc: CKOpocTh
MIPOCTOM TOMOTEHHOM peaKIuu, K — KOHCTaHTa CKOPOCTH KOHKpEeTHOW peakuuu. HeoOpaTtumbie
peakiun. OOpaTHUMbIE MPOIECChl XUMHUUECKOE PaBHOBECHE. 3aBUCHMOCTh KOHCTAHTBHI XUMHUYE-
CKOTO PaBHOBECHsS OT MIPUPOJBI PEArupyOLIMX BEIECTB U TEMIIEPATYPBI, OT KOHLEHTPALNN pea-
TUPYIOIIMX BEIIECTB, 1aBJIEHUS U NpuUcyTcTBUs Kartanuzaropa. [Ipunnun Jle-Illarense. Karanu-
3arop. [IpaBuno Baut-I'odda. y (ramma)— remneparypusiii koadduiment Bant-I'odda.



Pazoen 7. OCHOBbI OPraHMYeCKOi, aHAJIUTHYCCKON U PpuskoionaHo xumuu. Ipukiaan-
Hasa xumus. Kiaccudukanus opraHuueckux peakiuil. BakHeime opraHuyeckue peakiuu.
Buaer n3omepun. @yHKIIMOHAIBHBIE TPYIIIBI M KJIACCHI OPTaHUYECKUX COCTUHEHUM.
AHanutnueckas xumus. XuMudeckas nocyna. KauecrBeHHslii ananu3. KonuuecTBeHHBINH aHa-
mu3. TutpuMerpudeckue MeToAsl aHanu3a. KucioTHO-OCHOBHOE TUTpoBaHME. PenokcuMerpus.
Wnpukaropsl. I'paBuMerpruyeckuii aHanu3. MIHCTpyMEHTaIbHbIE METOMBI: CIIEKTPaIbHbIE (ONTH-
YECKHE), IEKTPOXUMUUECKHE, paclpeAesIuTeNbHbIe (XpomMaTorpaduueckue) U paaruoMeTpruye-
ckue. Bupl qucnepcHbIX cucTeM: Tpy0Oast, KOJJIOWAHbBIE U UCTUHHBIE (MOJIEKYISIpHbIC M MOHHBIC)

pacTBOPEI.

Hble. ['eTeporeHHsie cucTeMsl (B3BECH, CYCIIEH3UU, IMYJIbCUHN).
Hay4Ho-TeopeTnueckoe niu HaydHO-IPAKTUYECKOE UCCIIEIOBAHNE 110 IPUKIAJHON TEMATHKE.

4.3 Pa3znenbl yueOHOW IMCHUIIMHBI U BUAbI 3aHATHI

PacTBOpbI B 3aBUCHMOCTH OT pa3Mepa YacTHIl: HOHHbIE, MOJIEKYJISIPHbIE, KOJIJIOU/I-

No HanmenoBanue pazjiena yueOHOH Texunn 13 CPC Kon- Beero
IL11. JUCIUTUTAHBI TPOIb
XWMHMS: OCHOBHBIE MOHATHS. BaneHT-
HOCTh, CTETICHb OKHCIEHUS, IMIHPHU-
1 | geckue u CTPYKTYpHBIE (HOPMYIBI CO- 3 3 8 1 15
enuneHuid. Kiaccel, Ha3BaHus coequ-
HEHUU U X OCHOBHBIE CBOMCTBA.
2 | Tunbl XUMHUYECKHUX pEaKIHii. 3 3 8 1 15
Monb, MonsipHas Macca, MOJsIpHas
3 | Macca JKBHMBAJIIEHTOB, OCHOBHEIE 3a- 3 3 8 1 15
KOHBI OOIIEH XHUMUH.
Teopernueckass HeopraHWUYecKash XH-
4 | musa. CrpoeHue aromMa, XHMHUYECKUE 2 2 8 1 13
CBSI3H.
CriocoObl BhIpa)KE€HHsI KOHILIEHTPAIUA
5 | pactBopoB. Onpenenenue pH pactBo- 3 3 8 1 15
poB
6 VYnpasnenue XUMHHCCKHMH peaKius- 5 2 8 1 13
MU, 3aKOH JICWCTBYIOIINX MaccC
OCHOBBI OpPraHWYECKOM, aHaIUTHYE-
7 | ckoit u puskomonaHON xumuu. [Ipu- 1 1 10 1 13
KJIaJTHAs] XUMUS
DKk3amMeH 9 9
Hroro: 17 17 58 16 108




5 MaTpuna ¢gopMupoBaHusi KOMIETEHIH M0 JUCIUNINHE

Vuusepcans- Pomenpodeccuo-
Ne HbIC KOMIICTCH- HaJIbHbIC OOuee
IL.II Pazgensl nucHUIInHbL MK KOMIeTeHI Uy | KOIHYIECTBO
—] OLK-1 KOMITETCHITU I

XuMus: OCHOBHEIC TTOHATHS. BajgeHt-
HOCTh, CTETICHb OKHCJICHHS, SMITHPH-

1 |d4eckue u CTpyKTYpHBIE (HOPMYIIBI CO- + 1
emuHennii. Kimaccel, Ha3BaHUS COEOU-
HEHHUI U UX OCHOBHBIE CBOMCTRA.

2 | Tunber xuMU4YecKux peakuui. + + 2
Moub, MomsIpHas macca, MOJISIpHAs

3 | Macca SKBHMBAJICHTOB, OCHOBHBIC 3a- + + 2
KOHBI O0IIEA XUMHUU.
Teopernueckass HeopraHu4ecKas Xu-

4 | musa. CTpoeHHe aToma, XMUMHYECKHE + + 2
CBSI3H.
CriocoObl BeIpaKEHUS KOHIIEHTpAIUi

5 |pactBopoB. Ompenenenue pH pac- + + 2
TBOPOB

6 VYrpaBineHue XUMUYECKUMU PEaKiM- + + 9
SIMH, 3aKOH JICHCTBYIOIITUX MaccC
OCHOBBI OpPraHMYecKOM, aHaJIUTHYe-

7 |cko W (PUKOUIOMTHON XUMUH. + + 2
IIpuknanHas xumus

6 O6pa3oBaTe/ibHbIE TEXHOJIOTUH

OOBeM ayTUTOPHBIX 3aHATHI Bcero — 34 4acos, B T.4. Jiekuuu — 17 yacos, nmabopaTopHo-
npakTUYecKkue paboTsl — 17 yac.
50 % - 3aHATHA B MHTEPAKTHBHBIX (hopMax OT 00bEeMa ayAUTOPHBIX 3aHITHH.

Cemect Bun 3ans- | Mcnonp3yemble HHTEpaKTUBHBIE 00pa3oBaTeIbHbIe TeXHONIO- | Kon-Bo
P TUS UM U TeMa 3aHATUs 4acoB
[IpakTudeckue 3aHATHS 1O pa3a. 1-6 mpoBOAATCS B HHTEpaK-
TUBHON (hopMe MOCPEeNCTBOM aBTOPCKOIO 3JIEKTPOHHOTO
m kypca B Moodle «O0mas u mpuxiagsas xumus». Kommnbio- 17
TEpHbIE CUMYJISIINK, yueOHble KOMIBIOTEPHBIE UTPBI, DJIEK-
TPOHHOE TECTUPOBAHME ISl CAMOIIPOBEPKH, TEKYIIHMA dJIEK-
TPOHHBIN 0NPOC U pyOEKHOE IIEKTPOHHOE TECTUPOBAHHUE.
Hroro: 17




7 YueOHO-MeTOANYeCKOe o0ecreyeHHe CaMOCTOATEbHOM padoThl cTyaeHTOB. OneHOYHbIe
CpeACTBa TeKYIero KOHTPOJISl YCIeBaeMOCTH, IPOMEKYTOYHOH aTTecTallMi M0 UTOram
OCBOEHMS THCIMILIHHBI

7.1 Buabl caMOCTOATEJbHOM PadoThl, MOPAI0K UX BHINOJHEHHSA U KOHTPOJISI

[Tpu u3ydyenun aucuuruinHbl «HeopraHuyeckass XUMHUs» CaMOCTOSITENIbHAs paboTa CTy-
JEHTOB B OCHOBHOM peajn3yercs B (popMe caeayomux JOMAIIHUX 3a/laHui:

- paboTa C JIeKIIHEH 3JEeKTPOHHOTO Kypca, AOMOJHUTEIbHBIE TPEHUPOBKU HA DJIEKTPOHHBIX CH-
MYJISITOpax, cooOmeHust Ha popymax Kypca (pasaens 1-6),

- BHITMIOJTHEHHUE CAMOCTOSITENIbHON paboThl IO CBOEMY MHIUBUIYaTbHOMY BapUaHTY, MOATOTOBKA
pedepara, mpe3eHTAMU WM 3cce (IOKIaaa), TPECHHUPOBOYHOE DJIECKTPOHHOE TECTHPOBAHUE,
dbopMynupoBaHue MPOOIEMBI, aKTYaTbHOCTH, LENH, 33a4d U TUIMIOTE3bl HCCIEIOBAHUS, TTOUCK
HAyYHO-TEXHUUYECKON MH(pOpMAIMU N0 TEMaTUKE HCCIIEeIOBaHUi, MIIaHUPOBAaHUE U MTOCTaHOBKA
ombITa (IKCIIEPUMEHTA) B MUHU-TPYINax 1o 2-5 yenosek (pasnuen 7).

Meroandeckoe oOecriedeHue CaMOCTOATEIIbHONW pabOThl CTYJIEHTOB MPEACTABICHO B I1.8
pabodeil mporpaMMbl. KOHTPOJIh BHITIOTHEHHS JOMAIITHETO 33JaHUSI OCYIIECTBISIETCS ITyTEM €ro
WHIUBUTYIbHON 3aIIUTHI (KOJUTOKBHYMA).

K camocrosiTenpbHOI paboTe CTYIEHTOB TaKKe€ OTHOCHUTCS:

- IOATOTOBKA K KOJUJIOKBHYMY 110 KOHTPOJIbHBIM BOIIPOCaM JJIsS CAMOTIPOBEPKH U IIIOCCAPUIO;
- IOATOTOBKA K clla4ye dK3aMeHa ¢ PeIBapUTEIbHON BhIJaueil BOMPOCOB K SK3aMEHY.

7.2 KoHTpOJbHBIE BONPOCHI /I CAMONIPOBEPKH

JlaTh ompezeneHus CAEAYIOIMUM MOHSATUAM U YMETh BBINIOJIHATH 33JaHUSl HA TOHUMaHUE
MOHATUS, IPaBUa, 3aKOHA!
Pa3zoen 1. Xumusi: OCHOBHbBIE MOHATHUS. BaleHTHOCTD, CTENEHb OKUCICHHUS, IMITHPUUICCKUE
U CTPYKTYpHBIE popMyIbl coennHeHUH. Kaccel, Ha3BaHUS COeMHEHUH, OCHOBHBIEC CBOMCTBA.
1. Atom, MoNeKyna, HOH (KaTHOH, aHUOH). BalleHTHOCTh (KOBaJleHTHOCTh). CTeleHb OKHC-
JICHUS AJIEMEHTA B BELIECTBE.
2.  XUMHYECKUM 3JIE€MEHT, U30TOIII.
3. Omnupuueckue GopMyIibl U CTpypHbIEe (OPMYIIBI BEIIECTB.
4. IlIpoctsie BemecTBa. CroxHbIe BemiecTBa (coeanHeHust). Kiacc oprannueckux coennHe-

5.  OCHOBHEIE OKCHJIBI U UX CBOMCTBA. KHUCIIOTHBIE OKCHU/IBI, X CBOMCTBA.

6. AmMdoTepHbIC OKCHIBI U UX CBOWCTBA.

7. Kucndtel u ux cBOiCTBA.

8. OcHoBaHus (OCHOBHBIE THAPOKCH/IbI) U HX CBOMCTBA.

9. Conu u uX CBOMCTBA.

10. KommnekcHoe coenuHenue. Jlurana, kKoMIuiekcooOpazoBarenb, KOOPAUHAIIMOHHOE YHC-
J10.

Pazoen 2. Turnbl XUMHUYECKUX PEAKITHI.

11. Xumiueckas peakuus. THIbI peakiuil: - OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIMU
OBP u He OBP;peaknun npucoeauHeHUs1 (aCCOIMAIIMH, arperauun), pa3ioKeHus (OTIIeruie-
HUs), oOMeHa M 3aMelleHHs], MepPEerpyNIupPOBKH; - HEHTpaln3auuu, HeoOpaTuMble; 0OpaTUMBIE;
SHIOTEPMHUECKUE; PEaKIUU. KOMIUIEKCOOOpa30BaHuUs; MPOCTHIE, CIIOXKHBIE; - TOMOTEHHbBIE, T'e-
TEpPOTECHHBIE.

12. OKuCIUTEIbIHbIE, BOCCTAHOBUTEIbHBIE DPEAKIMH, PEAKIUU AUCIPONOPLHUOHUPOBAHUS,
BemiecTBa okuciIuTeNn U BOCCTAHOBUTEH.

13. Peakuuu ruapomnusa.

14. Peaxknuu Heifrpanuzanuu. HonHooOMeHHas peakuus. B xakux ciyyasx uaéT MOHOOO-
MEHHas peaKIusl.



15. DneKTpoXuMHYecKas peakuus. DnekTpoapl. AHoA. (OCHOBHBIE 3aKOHOMEPHOCTH 3JIEK-
Tpoxumuueckoro nponecca. EJIC ranmbBaHUYECKOTO 3JIEMEHTA.

Paszoen 3. Monb, MoJsipHas Macca, MOJISIpHAsl Macca SKBUBAJIEHTOB, OCHOBHBIE 3aKO-HBI 00-
IIEH XUMHU.

16. Monb. MonspHas Macca. MosipHasi Macca SKBUBaJIEHTa. DKBUBAJICHT.

17. 3akoH ABoraapo: CieactBus u3 3akoHa ABoraapo. [I0THOCTh 0JIHOTO raza no-apyromy

18. VYpaBHenue Knanelipona-MenneneeBa 1715 Ui€albHbIX Ta30B.

19. 3aKOH COXpaHEHHs] MacChl U SHEPruu. 3aKOH MOCTOSHCTBA COCTaBa: JAIBTOHUABI, Oep-
TOJUTAIBI.

20. 3aKOH HKBHMBAJICHTOB.

Pazoen 4. Teoperuueckast Heoprauuueckas xumusa. CTpoeHue aToMa, XUMUYECKHUE CBSI3HU.

21. Pa3mepsl, 3apsbl 1 MacChl aTOMOB U HYKJIOHOB. ATOMHasi opOuTamb YHUCIIo 3JIEKTPOHOB,
IIPOTOHOB U HEUTPOHOB B AJIEKTPOHEHTpaTbHOM aToMe. Macca aTroma (€ro MaccoBO€ YHCIIO).

22. CoBpeMEHHBIE IIPEACTABICHUS O CTPOCHUM aroMa B COOTBETCTBUU C IPUHLHUIIOM
HauMeEHbIIEH 3HepruM, npasuioMm KieukoBckoro, mpuHuunoMm Ilaymu u npasunom ['yHpa.
[Tpuntun HanmensbInei sHeprun. Y paBaenue JIyn Jle bpoiins, h- nmocrosiuras [1nanka. Ypasae-
Hue [Inanka Ilepuoguueckuit 3axkon .M. MenneneeBa CBoiicTBa 3JIEMEHTOB M UX COSUHEHUN B
MEePUOINYECKON 3aBUCUMOCTH OT 3apsija aTOMHBIX sjiep ayeMeHToB. M300apel. M3oTonbl. U30-
TOIIBI.

23. CpoactBo k anekTpoHy Ecp. DHeprus monuzamuu atomoB EnoH. Xumudeckasi CBA3b.
[Tpuunna oOpa-30Banust xuM. CBsi3u. DHeprus cBsi3u M JUIMHA cBsi3u. KoBajeHTHas (Wi 00b-
eAuHEHHAs) XUMH4Yeckas cBs3b. Haceimaemocts. Hampasnennocts cBsizu. [IpocTpaHcTBeHHas
KOH(UTYpaIysi MOJIEKYJ IPU Pa3TMYHOM TUTIE TUOPUIU3ALINH, Ba-IEHTHBINA yTroJl.

24. Wonnas cBs3b. Ee cBoiictBa. Metamndeckas CBA3b. MeXKMONEKYISIPHOE B3aUMO/IEH-
CTBHE: MOH-AMIIOIBHOE; JUIOJb-IUNOIbHOE (OPUEHTALMOHHOE); UHIYKIIMOHHOE; JTUCIIEPCHOH-
Hoe. Ban nep BaanwscoBwl cunbl. Bomopoanas cBsze. ['uapodunsHO-THApO)OOHOE B3aUMOICH-
cTBHE. ArperatHoe coctossHue TBEpbIE BellecTBa KPUCTAN-TUYECKHEe U aMOppHBIEAHH30TPOI-
HOCTh. M3oTponHocTh. XXunkoe coctosinue. KuAKOKpHCTaLIMYECKOE cocTosiHue. ['a3, map.
[Lnazma.

25. OCHOBHBIE CBOMCTBAa XMMHYECKUX 3JIEMEHTOB PA3IMYHBIX TPYII EPUOAUYECKON CHUCTE-
MBI U UX COEIUHEHH.

Paszoen 5. CriocoObl BhIpakeHUs1 KOHIIEHTpaluii pactBopoB. Onpenenenue pH pacTBopos.

26. IIpu3Haku XMMUYECKOW PEaKIMU MPU PAaCTBOPEHUH BEILIECTBA.

27. OcHOBHBbIE CITOCOOBI BBIPAKEHHSI KOHIIEHTPAIUKA PacTBOPOB: MaccoBas 1ois W, MOJsp-
Hasi KoHIeHTpalusa C, MoysipHasi KOHIIEHTpalus 3kBuBajieHTa Ca3, MOJSUIbHASL KOHIEHTpaLus b,
tutp T.

28. Bomopoamusiii mokasatens, pH. CHIIbHBIE KHCIOTHI, CHIBHBIC OCHOBAHHUSI.

29. CreneHb AMCCOIMAIMH ISl CHIIBHBIX U Cl1a0bIX 3ekTponuToB. Pacuer pH ans kucnor.
Pacuet pH nnst ocHOBaHM# (THIPOKCHUIIOB).

30. I'mpponus coseit. pH cpensl pu pa3auyHbIX CilydasX THAPOIIU3A.

Pa3zoen 6. YrpaBnenrne XUMUYECKUMH PEAKIUSAMH, 3aKOH JIEHCTBYIONINUX Macc.

31. XwmMmuueckas TepMOAuMHaMuKa. TepmoauHamuyeckas cucrema. ['omoreHHas cucrema.
[TapameTpsl, XapakTepHU3yIOIIUE COCTOSIHIUE TEPMOJUHAMHYECKON CHCTEMBI: Macca, KOJIMYECTBO
BeliecTBa, 006éM, Temmepatypa (T), naBnenue (p), KOHIEHTpAIus (c).

32. DyHKUHUU COCTOSHUS CUCTEMBI UCXOJs M3 3HAUCHUU MapamMeTpoB €€ COCTOSIHUS: SHTPO-
mus S, JLx/monb K (byHKIMS Mepbl HEYNOPSIOYEHHOCTH CUCTEMBI, T.€. HEOJHOPOTIHOCTH pac-
MOJIOXKEHUS U ABWXKeHUs e€ dactui); sHTanbnus H, k/[x/Monb (QyHKIIUS 2HEPreTHYECKOTo CO-
CTOSIHUSI CUCTEMBI IPH U300apHO-M30TEPMUUYECKHX YCIOBUSIX);

33. Dueprus ['m66ca G, x/x/mMonb (0000mEHHAs PYHKIIMS, yIUTHIBAIOIIAS HEYMOPSIA0UCH-
HOCTb U HEPreTHKY CHUCTEMbI MpH U300apHO-U30TEPMHUUECKUX YCIOBUAX). DK30TEPMHUECKHE,
DHAOTEPMUYECKHUE TTPOLIECCHI.



34. XumHuecKas KMHETHKA. 3akoH JedcTByrommx macc: CKOpOCTh MPOCTOW TOMOTEHHOM
peakmuu, k — KOH-CTaHTa CKOPOCTH KOHKpeTHO# peakiuu. Heobpatumble peakiuu. OOpatu-
MbI€ MpOILEecChl XUMUYECKOE PABHOBECHE 3aBUCUMOCTh KOHCTAHThl XUMUYECKOI'O PaBHOBECHUS
OT IPHUPOABI PEArMpPYIOLINX BEIIECTB M TEMIEPATYpbl, OT KOHILIEHTPAaLUWd pearupyrollnx Be-
IIECTB, IABJICHUS U MPUCYTCTBUS KaTalIU3aTopA.

35. Ilpunnun Jle-1llatense. Katammzartop. IlpaBwmio Bant-I'odda. y (ramma)— Temmeparyp-
HbIi K03 duruent Bant-I'odpda.

Pazoen 7. OCHOBBI OpraHUYECKOMN, aHATUTHIECCKONW U (PU3KOJUTOUTHON XUMHUH.

[IpuxnagHas Xxumusi.

36. Knaccuduxamus opranndyeckux peaxiuii. OyHKIIMOHATBHBIE TPYMIIBI U KJIacChl OPraHu-
YECKUX COECAUHEHHU.

37. AnanuTuueckas XxuMus. XuMuyeckas nocyna. KadyecTBeHHBI M KOJIMYECTBEHHBIN aHa-
au3. MeToIbl Ka4eCTBEHHOTO U KOJMYECTBEHHOTO aHAIM30B: XUMHUYECKUE, (PU3UKO-XUMHUYECKHE
U (hU3MYecKue.

38. TuUTpUMETpPUYECKUN U T'PAaBUMETPUUYECKHUM aHaIN3bl. IHCTpyMEHTaJIbHBIE METOABI aHa-
nau3a. Buasl qucnepcHbIX cUCTeM: rpy0asi, KOJUIOUHbIE U UCTUHHBIE (MOJIEKYISpPHbIE U MIOHHBIE)
pacTBOPBL. PactBopsI B 3aBUCMMOCTH OT pazMepa 4acTull: noHHbIe (<10-3), MOJeKyspHBbIE,
KoJUToniHbIe. ['eTeporeHHble cUCTeMBbI (B3BECH, CYCIICH3UU, DMYIIbCUN).

39. Hyrpunuosorus — Hayka 0 310pOBOM IIUTaHUU.

7.3 IlpuMepHbIe TeCTOBBIE 32 IaHHS /ISl IPOMEKYTOYHOT0 KOHTPOJIS

Pazoen 1. Xumusi: OCHOBHBIC TTOHATHS. BajleHTHOCTD, CTENEHb OKUCIICHUS, SMITUPUUECKHE
U CTPYKTypHBIE QopMynbl coennHeHnuid. Kiaccel, Ha3BaHUs COCIUHEHUN U UX OCHOBHBIE CBOWi-
CTBa.

N3 xakoro BemiecTa Oosee ueM Ha 99% coCcTOUT moBapeHHas CoJib?
* XJIOPHJI HATPUS

* XJIOPUJT KU

* KapOOHAT HATpUs

* TUZIpOoKapOOHAT HATPHS

* XJIOpaT HATPHS

Kaxkoe BemiecTBo He SIBASETCS TPOCTHIM?
* Cg0 — pymrepen

* H2 — Bogopon

* S — cepa (kpucTtayinueckasi)

* Cly — x710p
* CO - okcup yriepona (II)
* O3 —o030H

* Sg — razoobOpasHas cepa
Kakoe BemectBo He oOmanaet popmymnoit C?
Bri6epute oquH OTBET:
* caxa
* ajma3
* yIOib
* rpadut
* KOpyHA

KakoBa CTeIeHb OKHUCIEHHS SIEMEHTa KUCIOPOa B coeIuHEHUH 030H O3?
e 0
.2
°+2

10



. -3
. -4

TpuBHanbHOE Ha3BaHUE OKCHJIA KATbIIUS
* HeramiéHasi U3BeCTh

* raméHasi U3BBECTh

* TUJIpUJ YTIIepoaa

* KBapIl

* CyXOH JIEN

KaxkoBa creneHb OKUCIICHUS JIEMEHTA Cephbl B cCOeAMHEHUN NapS?
o -2
° +5
e -3
° +3
o +4

Kaxoit u3 meramioB siBisieTcst 6oee akTUBHBIM? PaccTaBUTh METauIbl B TIOPSIKE YOBIBaHUSI aK-
TUBHOCTH.

e Li

* Na

*Ru

KakoBa Bo3MO>kHast BBICIIIAsl M HU3IIAS CTETIEHb OKUCIICHHS 3JIEMEHTA CEPhl B COSANHCHUAX ?
Bribepure ouH OTBET:

°+4; -4

* +6; -2

*+5; -3

e +5; -2

* +6; -3

Ha3BaTh KOMIIJIEKCHOE COEAMHEHUE, YKa3aB €ro THUIl, KOMIUIEKCOOOpa30oBaTelb, JIMTAH], BHEII-
HIOI0O M BHYTPEHHIOIO c(epy, KOOpAMHAIIMOHHOE 4uciio KomiuiekcooOpazoBatens: [Cr(H20)a
Clo]CI; [Ag(NHs)2]; Ko[Zn(OH)4]; Nag[Al(OH)s].

C KaKuM U3 HIDKE NIEPEYUCIICHHBIX BellecTB OyIeT B3aUMOEeCTBOBATh OKCHU/I HATPHSL:
* okcu cepsl (IV)

* OKCH/JI KaJIus

* TUAPOKCHUJT MarHust

* COJISIHAsI KMCIIOTa

Pazoen 2. Tunpl XUMHUYECKUX pEaAKITUH.

[Toia€T M MOHOOOMEHHAsT peakIys MEX Ty KapOOHATOM KaJIBIIUS M COJITHON KUCIIOTOM?
(] I[a
* HET

OKWuCIIeHNE WM BOCCTAHOBJICHUE TIPOUCXOIUT TIPH CIICTYIONTUX MPEBPALECHUSX
L HZSO4 - HZS;

+S0,/” — 8%;

o HC|O4 — HCI;

*ClO4- — CI;

11



b C|02_ — Clz;
4 Cr032' - CI‘O42-;
« MnO,/~ — MnO4?

Hcxons u3 creneHu okucieHus woma u cepsl B coenuueHusx  Crp(SOy)s; KJ; KJOs; NagS u
H,SO,4 00BsicHuTe, KaKue U3 HUX MOTYT OBITh OKHCIIMTENISIMH, KAKHE BOCCTAHOBUTEIISIMH M KaKHe
MOTYT MIPOSIBIIATH KaK OKHCIUTENIbHBIE, TAK U BOCCTAHOBUTEIbHBIE CBOMCTBA?

Kakas peakuus cpenst Oyzaet npu ruapoiuse conmu Mn(ClO4); B BogHOM pactBope?
(BO3MOXXHO HECKOJIBKO ITPABUJIBHBIX OTBETOB)

* KUCTIas

* pH oxomno 7

* OM3Ka K HEUTPaJIbHON

e pH<7

* HEUTpaJIbHAas

B xaxom H3 npo1eccoB NPOUCXOJUT OKUCIEHHE (BOCCTAHOBJIEHHE)?
e Na,S — §°

0
® HZSO4 — S

Tun xumuueckoi peakiuu: N2 + 3H2 < 2NH3
(HECKOJIBKO IMPABUJIBHBIX OTBETOB)
* COCIMHEHHUS

* KUCJIIOTHO-OCHOBHAs

* pa3oKeHus

* 3aMelleHus

* oOpatumasi (paBHOBECHA)

Onpenenuts IJIC raibBaHUYECKOTO 3JIEMEHTA Pb/Pb%*//Co/Co** Mpu KOHUEeHTpanuu coieit 0,1
MoJIb/11, Temriepatype 273 K.

*0,15B

*0,36 B

*1,8B

*19B

Pasoen 3. Moub, MoJIsipHaAsi Macca, MOJISIpHAs Macca SKBUBAJICHTOB, OCHOBHBIE 3aKOHBI 00-
el XUMHUH.

OnpenenuTs MOJIIPHYIO MAacCy U MOJISIPHYIO Maccy 3KBUBasieHTa LisS.
* 46 r/M0ab, 23 T/MOJIb.
* 46 r/M01ab; 46 T/MOJIB.
* 46 r/Monb; 92 T/MOIIb.
* 92 r/mM0ab; 46 T/MOIIB.

CKOIbKO MOJIEKYN coepkutcs B 2 T Hp?
6,02 - 10%

6,02 - 10%°

6,02 - 10%

«12,04 - 107

«3,01-10%

CKOJIBKO MOJIb U CKOJIBKO MOJIEKYJI COJIEPKUTCS B XJI0pe 00BEMOM 5 11 (H.y.)?

12



«0,22: 1,34-10%
«0,11; 1,34-10%
«0,33; 1,34-10%

Kakoit 06bemM 3anuMaror 9 r. mosekysspaoro 6poma npu 20° C, naBnenuu 715 mMm. pr. cr.?
(760 mm. pt. ct. = 101,3 xIIa)

*1.4n

1,51

«0,7n

*28n

*1.33

OnpenenuTts NJIOTHOCTh HEU3BECTHOI'O T'a3a 10 BO3AYXY, eciu 1 1 3roro rasa Becut 1,9 1.
*15
*6,8
7,2
* 3,2
*50

Kaxkoit 00beM 3aHMMaeT 3 T MOJIEKYJISIPHOTO XJI0pa MPH H.Y. (HOPMaJIbHBIX YCIOBHSIX)?
eln
21
*6n
31

Onpeaenuth MOJIIPHYIO MacCy SKBUBAJICHTa MeTalia, eciau pu cropanuu ero 130 r obpasyercst
163 r okcupma. Kakoii 5T0 MeTall, eclii €ro BaJeHTHOCTh = 2.

* 31,5 r/monn; Zn

* 24 r/monb, Mg

* 87,6 r/MmoOnB, St

* 137,3 r/moib, Ba

* 9 r/moa5b, Be

Pazoen 4. Teopetnueckast Heopranndeckast xumusi. CTpOCHHE aTOMa, XUMHUYECKUE CBS3H.

Kakoif aToM 3aBeplaeTcs 3eKTpoHHOi hopmymoit 6525 °F4?
*Lu
* Se
* Ge
*Pb

CKOJIBKO HEUTPOHOB B HanboJiee pacpoCTpaHEHHOM HU30TOIIE IEKTpOHEHTpaibHOro aroma Ca?
* 20

* 40

*19

* 39

YV Kakoro u3 NepeyrciIeHHbIX aTOMOB BBILLIE CPOJICTBO K AJIEKTPOHY?

*In

* Sne Sh

e

V kakoro u3 MEPCUUCIICHHBIX aTOMOB BBIIIC SHEPTUA I/IOHI/IBaHI/IH?

13



*Sn

* Si

C

Kaxkas popma monexynsr GaHs?
* JTUHEWHAas

* TpeyroJibHas

* TpeyroyibHas OunupaMuaa

Kakoii BanieHTHBIH yron cBs3u B Mosekyne GaHs?
* 180°

 120°

*109,5°

Kakoii i rubpuan3anuu MeHTpaIbHOro aroMa B Mojiekyse TiH,?
* SP>-rHGpHIM3ALHS

. Sp3-rI/I6pI/Izu/13auI/Iﬂ

« sp°d-rubpuaI3amms

Kakoif Tun xumuueckoit cBsi3u B Mojekyne Ba=0?
* KOBAJICHTHASI HETIOJISIPHAS

* KOBAJICHTHAs TOJISIpHAS

* HOHHAs

* METAJTHYCCKAs

Pasoen 5. CniocoObl BbIpakeHUs1 KOHLIEHTpaIuii pactBopoB. Onpenenenue pH pacTBopos.

Ckonbko rpamm NaNOs u Boasl cogepxkurcst B 200 mut pactBopa ¢ ioTHocTbio 1,00674 r/m,
MaccoBas 10t B kotopoMm 10%7?

e macca BemiectBa 20,1 r; macca Boasl 181,21

e Macca BemrecTBa 27,2 r; macca Bogel 305,7 r

e Macca BeniectBa 29,8 r; Macca Boasl 259, 2 T

e macca BemectBa 27,1 r; macca Boger 3089 r

e Macca BeniectBa 7,1; macca Boapl 216,1 r

Kaxoa maccoBas gomnst H,SO4 B pactBope ¢ C=3,03 Monb/m1, minoTHOCTHIO 1,18 1/Mmn?
(BITMCATDB C TOYUHOCTBIO 1O AECATBIX ITPOLIEHTA, nanpumep, 9,6 niu 9.6)

KakoBa MaccoBas n0Ji1 U MoJispHas KoHuUeHTpauus skBuBajieHta HNO3 B pactBope ¢ C=2,27
MOJIb/II, C TIOTHOCTRIO 1,113 r/miL.

* 13%; 2,27 momb/1

¢ 16%; 2,27 Momb/1

* 18%; 2,27 momb/1

¢ 20%; 2,27 Momb/11

¢ 22%:; 2,27 Monb/1

Ckouibko BOfbI HYXHO 100aButTh K 330 M 8-%-ro pactBopa HCI, uto6s1 npurorouts 0,1%-
pacTtBop?

26 1, 70 Mn

* 260 M

* 211 600 M

®26 1, 100 Mt

* 600 M

14



Paccumraiite pH 0,001 M pactBopa HNO,, Kp = 5,0 10,
* 3,15
* 0,53
*1,16
° 2,54
* 3,11

Pa3zoen 6. YnpaBieHre XUMUUYECKMMH pEAKLUsIMU, 3aKOH JAEHCTBYIOIIMX Macc.

Kax n3menurcs ckopocts npsimoii peakuuu A + 2B = C, eciiu KOHIEHTpaLUIO BelecTBa A yBe-
JTUYUTh B 4 paza?

* yBENIMYUTCA B 4 paza

* YMEHBIINTCS B 4 pa3a

* YBEJIMYUTCA B § pa3

B xaxom HampaBiIeHUH CMECTHUTCSI pABHOBECHE OOpAaTUMOM PEaKIIuu
N(t) +3 Hy(r) = 2NH3(T) ipu noBsIieHnn JaBiaeHus?

* BIIPAaBO

* BJICBO

* B CTOPOHY UCXOJIHBIX BEIIECTB

* B CTOPOHY MPOJYKTOB PEaKIIuU

Kak orpasuTcst moBbIlIeHHE JaBIeHUs Ha paBHOBecHe B cucrteme: 2 Hy (1) + O (r) = 2 H,O (k)?
PaBnosecue cmectutcs (BIIMCATD)
* BIIPaBO
* BIICBO

[To xakoMy ypaBHEHUIO peaklMH MpU CTAHJAPTHOW TeMIlepaType UAET pas3lIoKEHUE MepOKCHaa
Bogopoaa? T1OJIb3VSCH CITPABOYHBIMU JAHHBIMU, paccuutath TemnoBoi 3pdext u
SHTPOIUIO BO3MOXKHOM peaKiIiu.

a) H,0, ()K) =H; (F) + 0O (F); 6) H,0, ()K) =H,0 ()K) + 202

Bo ckonbko pa3 yBeIMYUTCS CKOPOCTh XMMHUYECKON PEAKIMU MIPU MOBBILIEHUN TEMIIEpaTyphl Ha
300, ecau TemnepaTypHbIi KO3 GUIMEHT paBeH Tpem?

*B 27 pa3

* B9 pa3

* Ha 30 rpagycoB

* B 8 pa3

* B 3 pa3a

ITpu temnepatype 265 K peakuns 3akanunBaercsd 3a 10 muH. 3a Kakoe Bpemsi 3Ta peakius 3a-
KanuuBaercs npu 245 K, eciu TemneparypHbiii Koo duuueHT — paBeH ABym?

* 32 80 MHH

* 32 9 MuH

*3a 18 MuH

* 33 6 MUH

* 3a 72 MUH

Pazoen 7. OCHOBBI OpraHUYECKOMN, aHATUTHYECCKONW U (PU3KOJUTOUTHON XUMHUH.
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[IpukiagHas XuMus.

K He3aMeHHMMBIM aMHHOKHCIIOTaM OTHOCSIT
(HECKOJIBKO OTBETOB)

* (peHMIaNANIAHUH

* Tpuntodan

* JIN3HUH

* TPEOHHH

* TJIUIAH

* M30JICUIINH

Kax Ha3pIBaeTCst THI XUMHUYECKON MOCYIbI, H300paKEHHON HA PUCYHKE?

-
25me

* MEH3ypKa
* tunetka Mopa

* xosiba broHzena
e anmmapart Kunma

Ckonbko M 40%-ro pactBopa NaOH ¢ motHOCTBIO 1,43 /M1 Hy>)HO A71s1 ipurotosiieHust 100
MJI pacTBOpa C MOJIIPHOM KOHIIeHTparuel skBuBaieHTa Ca - 0,5 Moib/n?

35 M

* 55 Mn

* 350 mn

* 3,0 M

*3n

Ha neiitpanu3zanuto 0,1 H pactBopa kucnots! nouuto 20 mi 0,2 H pacTBopa menodn. Kakoit 00b-
€M pacTBOpa KUCIIOTHI ObLT B3SIT?

* 40 M

* 10 M

* 5 M

* 30 M

Ha meliTpanm3aiuio pacTBopa KHUCIOTHI 00beMoM 15 Mt pacxomyercs mienoub oobemMom 20 M.
MounsipHasi KOHIIGHTpAIlUs SKBUBaJIeHTa pacTBopa menodn 0,5 mMonb/n. Onpenenure MOISPHYIO
KOHIIEHTPALUIO PacTBOPa KUCIIOTHI.

* 0,67 MoIB/1I

* 0,10 Monw/n

e 1,5 monb/n

* (0,25 Monw/n

Cxonpko mit 30% pactBopa eaxoro kanus (MIOTHOCTHIO 1,29 r/mi1) MOXKHO OTTUTpOBaTh 15 mi
0,25 H pacTBOpa CONSTHON KUCIIOTHI?

Bri6epute oqun oTBET:
* 0,50 mn
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* 0,15 mn
* 0,43 mn
* 0,54 mn
* 0,19 mn

BbydepubiMu cBolicTBamMu 001a/1a€T CMECh:

Bribepure ouH OTBET:

* (CMechb JABYX KHUCIBIX Pa3HO3aMEIICHHBIX COJIEd MHOTOOCHOBHOM KHCIJIOTHI, HampH-
mep, NaHPO4 + KH,PO,4 — docdarnstit 6ydep (pH ~ 7)

* CusibHas KUCIIOTa + €€ CoJib CWIIbHOrO ocHoBaHud, Hanpumep, CH3COOH + CH3COONa —
arieratHsiit Oydep (pH ~ 5)

* CuiibHOE OCHOBaHHUE + €ro CoJb CHIbHOM KuCIOoThl, Hanmpumep, NHz - H,O + NH4Cl — ammu-
aunslii 6ydep (pH ~ 9)

* CMech JOBYX KHCIBIX Pa3HO3aMENIEHHBIX COJEH OJHOOCHOBHOW KHCJIOTHI, HampHUMED,
Nap;HPO4 + KH2PO4 — docdarnsiii 6ydep (pH ~ 7)

Kakoii crimaB umeer cnenyrommii coctas: Bi (50 %), Pb (27 %), Sn(13 %), Cd (10 %)
Bri6epute oqun OTBET:

e Meramt JIunoBumna

¢ JlerkonnaBKui CIijiaB

e CmiaB Po3ze

C 1 suBaps 2014 roga B Poccun BBeneHn mexrocymapcrBenHblid cranaapt 'OCT 31865-2012
«Boga. Enununa xxectkoctny. [1o HoBomy 'OCTy KeCTKOCTh BBIpaX)aeTcsl B Tpalycax KeCTKO-
ct (°)K). 1 °XK cooTBeTCTBYeT KOHUEHTpPALUU IIETOYHO3EMEIBHOIO JIEMEHTA, YNCIEHHO PaB-
Ho#t 1/2 ero mummumons Ha mutp (1 °K = 1 mr-sks/n). [To TOCT pasnuyator Boxy ... (HAUTU
COOTBETCTBHE)

* MATKYIO JKECTKOCTh €€ MeHbIe 2 °7K
* CPEIHEN KECTKOCTH KeCTKOCThb 2 — 8 °K
* )KECTKYIO JKeCTKOCTh Ooubire 8 °JK

skecTKOCTh 2 — 10 K
skecTKocTh Oomnbmre 10 0K

[Moxroroska npo6 anst onpenenenus ButamuHoB C, B1 u By BombTammnepoMeTpuueckuM MeTo-
nom ocytiectrisiercs B caeaytomem nopsiake (HAUTU COOTBETCTBUE)

* HaBecky mpo6s1 10-50 1, B3siTOM ¢ TouHOCThIO 0,01 T, mepeHecTH B MEpHYIO KOJOY Ha 1
250 cm®
« JIo6aButh 100 cM® GUANCTHILIMPOBAHHON BOJBI, 2 CM° CONISHOMN KHCIOTHI C MOJISPHOM 2

KOHIICHTpanuen 7 MOJ'IB/I[M3

* Harperp Ha kunsmeit BogsHo#i 6ane B Teuenue 30 muH. Oxnaauts 10 30+40 °C

* Jlo6aButs 0,5 r XJI0puaa MapraHiia 4eThIpEXBOIHOTO, PACTBOPUTH €T0, OTIEHTPUDYTH-
poBath B TeueHue 15 MUH WM OTUIBTPOBATH Yepe3 ABOWHON OyMaXKHBINA (UIIBT.

* lleatpudyrar ciuth B KoJOy, K HEMY J00aBISAIOT 3-4 T XJOpUJa Kajaus, 0Caao0K OT- 5
¢mIbTpOBaTh Yepe3 OyMaXKHBIN HIIBTD.

B~ w
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8 YueOHo-MeTOoANYECKOE H HH(POPMAILHOHHOE 0O0ecniedeHHe T CHUITUHBI

8.1 OcHoBHas quTEpaTypa:

1. Kpatkuit Kypc TEOpETHYECKON HEOPTaHMYECKOW XUMHUH : y4eOHOe mocoOue Jjisi By30B /
E. I'. Tonuapos, B. 10. Konnpamun, A. M. Xosus, [O. I1. A¢punoreno. — 2-e usm., crep. —
Canxr-Ilerepoypr : Jlans, 2022. — 464 c. — ISBN 978-5-8114-9017-2. — TekcT : 31EKTPOH-
HbI# // Jlanb : anekTpoHHO-OnbaHoTeynas cuctema. — URL: https://e.lanbook.com/book/183644

2. Muxkprokona, E. FO. YueOHoe mocobue mo o01ieit, HeOpraHUIeCKOl U aHATMTUYECKON
XUMHUU U151 CTYZIGHTOB OYHOM U 3a04HOM (popMbI 00yueHus: HarnpasieHus: noarorosku 36.05.01 -
«Berepunapus» (kBammdukamnus - cueruanuct) : yaeoHoe nocodue / E. FO. Mukprokosa, Y. A.
Xapucosa. — Kazanp : KTABM um. baymana, 2020. — 150 ¢. — Texkcr : anekTpoHHbIH // JIaHb
: BIIeKTpOHHO-O0nbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/156784

8.2 JlomotHUTE/ILHASI JIUTEPATypa:

1. Xumus [DNeKTpOHHBIN pecypc|: MPaKTUKYM JJIsl CTYACHTOB WH)KEHEPHBIX HAMPaBICHUN
/ coct.: T. U. bokoBa, U. B. Bacunsnosa, H. A. Kycakuna. - Dnekrpon.nan. - HoBocubupck :
HI'AY, 2011. - 106 c.

Buemmnsis cepiika: http://e.lanbook.com/books/element.php?pll cid=25&pll _id=4554

2. Capraes, [1aBen MapkenoBuu. Heoprannueckass xumus : yde0. 1oc. JyIsi By30B 1O CTIeIl.
310800 "Berepunapus" / I1. M. Capraes. - M. : KonocC, 2005. - 270, [2] c. - (YueOHUKH 1 yued.
mocoOus JIJIsi CTYJICHTOB BBICIHI. y4e0. 3aBefieHui ). - bubmuorp.: c. 262.

3. Heopranmdeckast xumusi: OMOTeHHBIE U A0MOTCHHBIE DJIEMEHTHI : y4eb. Mmoc. JJis CTY/I.
By30B 1oc criett. 110401 - 3ootexnus u 111201 - Berepunapus / [B. B. Eropos u ap.] ; mox pen.
B. B. Eropoga. - CII0. [u ap.] : Jlanb, 2009. - 313, [1] C. - (YueOuuku mis By30B) (CrerpaabHast
JTuTEpaTypa)

4. Xumus. XuMus HeopraHumdeckas. Xumus AHanuTudeckas: MeToaudeckue yKa3zaHus
JUISL CAMOCTOSITENIbHOM paOOThl M 3aJJaHUs K BBIOJHEHUIO KOHTPOJIBHOU paboOThl /Ui CTYJCHTOB
3209HOTO OT/AENICHUS WHXKEHEPHOro (akynpTeTa, (aKyIbTETOB arpOHOMHUHU U JIECHOTO XO3sii-
CTBa, BETCPUHAPHON METUIIUHBI U OMOTEXHOJIOTHH, U TEXHOJIOTHYeCKoro (hakynbrera / [cocT. U.
C. lonsuckas, A. JI. HoBokmanosa]; Bonoroackas 'MXA um. H. B Bepemaruna — Bonoraa-
Momnounoe: U1 BITMXA, 2018. - 109 c. (371eKTpOoHHBIN BapuaHT pa3MenIéH Ha o0p. mopTajie B
Kypce «OO0I1as v NpUKIaaHAsS XUMUS))

8.3 IlepeyeHb MH(OPMALMOHHBIX TEXHOJIOTHi, MCHOJIb3yeMbIX NPU NPOBEAEHUHU
HAY4YHO-HCCJIe0BATEIbCKOI PadoThl, BKJIKYAs NepevYeHb NMPOrPaMMHOIO odecriedeHus U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

JInleH3HMOHHOEe MPOrpaMMHOe o0ecreyeHune:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profes-
sional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTECYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:Ilpeanpusitue 8. Kondurypanus, 1C: Byxrantepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynbranTlIntoc

Kaspersky Endpoint Security ans 6usneca CrangapTHBIH

CBo000aHO pacnpocTpaHsieMoe JMICH3HOHHOE IPOrpaMMHOe o0ecreyeHne:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome
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B T.4. 0T€4eCTBEHHOE
Sunexc.bpayzep

NudopMannoHHbIe CIPABOYHbIE CHCTEMbI

— Enunoe oxHO gocTyma K 00pa3oBaTeNbHBIM pecypcaM — PpEeXHM JOCTyIa:
http://window.edu.ru/

— UIIC «Koncynprantllroc» — pexxum gocryma: http://www.consultant.ru/

— HNutepdakc - LleHTp pacKkpwITUS KOpHOpaTUBHON WH(OpMaIuu (cepBep PacKPHITHS
uHpopMarmmn) — pexum aocryna: https://www.e-disclosure.ru/

—  Hudopmammonno-npaBoori  mopran [TAPAHT.RU -  pexum  mgocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas cripaBovHas cucteMa «Cebxo3TexHukay (Web-sepcust) - pexxum
noctym: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JAHHBIX

— Hayunas oanektponnas Oubnmoreka eLIBRARY.RU - pexum gocryma:
http://elibrary.ru

— Haykomerpuueckas 6a3za maHHbIX SCOPUS: 0a3a maHHBIX pedepaToB U ITUTUPOBAHHS —
pexxum noctyma: https://www.scopus.com/customer/profile/display.uri

— Odurmanbheiii cait denepanbHON CITyKObI TOCYAAPCTBEHHON CTaTUCTUKH — PEXHUM J0-
cryna: https://rosstat.gov.ru/ (OTKpBITBINA AOCTYI)

— Poccuiickas Akagemusi Hayk, OTKpBITBIM JOCTYN K HAyYHBIM XypHajdaM — PEXUM J10-
cryna: http://www.ras.ru (OTKpBITBII 1OCTYII)

— OdurmaneHeii cailT MuHHCTEpPCTBA CEIbCKOTO X03s1icTBa Poccuiickoit denepanuum —
pexxum poctyna: http://mex.ru/ (OTKpBITBINA AOCTYI)

DJIEKTPOHHbIE OMOJIMOTEYHbIE CUCTEMBbI:
o OnexrpoHHblid 6ubnmoreynslit karagor Web MPBUC — pexum

nocryna: https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=
STATIC

o] ObC JIAHb - pexxum gocryna: https://e.lanbook.com/

o] OBC Znanium.com — pexxum goctyna: https://new.znanium.com/
(o] DBC FOPAUT — pexum nocryna: https://urait.ru/

o] 3BbC POLPRED.COM: http://www.polpred.com/

(o] DneKTpoHHass OMOINOTEeKA U3aTEIbCKOTO IIEHTPa «AKaIEMHU».
https://www.academia-moscow.ru/elibrary/ (xomnexuus CITO)

0 ObC ®I'BOY BO Bonoronackas [MXA — pexuM nocryna:
https://molochnoe.ru/ebs/
9 MarepuajabHO-TEXHUYECKOe obecneyeHne TUCHHIIHHBI
VYuebnas aynutopus 1225 nist mpoBeneHus 3aHATUN JEKIIMOHHOTO U CEMHHAPCKOT0 TUIIA

(TpakTUYECKUE 3aHATHA); TPYNIIOBBIX M MHAWBUAYAIbHBIX KOHCYJIBTAIMN; TEKYIIErO KOHTPOJII
U MPOMEXYTOUHOH arrectarun OcHaleHHOCTh: Y4eOHast Mebenb: cronsl — 40, crynbs — 70,
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http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

nocka yuebHas, kadenapa. OcHOBHOE 000pynOBaHME: SKpaH AJs MpoekTopa 1 mT., mpoekrop - 1
IIT., KOMIbIOTEp B KoMIuiekTe - 1 mT. [Iporpammuoe obecreuenue: Microsoft Windows XP
Junemsus 17997859  Microsoft ~ Office  Professional 2007  Jlumensum 42543554
Consultant Plus JIunensus 426324, 511546,

VYuebnas ayauropust 1325 JlaGopaTopusi HEOPraHMUECKOW M aHATTUTUYECKONH XUMHH, JUIS
MPOBEICHUS JTa0OPaTOPHBIX 3aHATUN. OCHAIIEHHOCTh: Y4eOHass MeOelb: J1abopaTOpHBIE CTOJBI
— 8, CTOXN A1 peakTUBOB — 4, CTOJ JUIst PUOOPOB — 2, cTynbs — 17, nocka yuebHasi, mkad s
XpaHeHHusl yueOHbIX MaTepuaiioB — 3. OCHOBHOE 00Opy/IOBaHME: BECHI JIAOOpAaTOpHBIE 2 Kiracca
TOYHOCTH, XoNonwibHUK JInOuxa, BoxsHas OaHs, mecuaHas OaHs, CIUPTOBKA, (apdoposas
CTYIKa C MECTHKOM, JeJIUTeNbHAas BOPOHKA IMJIMHIAPUYECKas, BaKyyM-HAcOC, MaJleTKa, apeo-
MeTp, Gorokonopumerp KoHIeHTparmoHHbii KOK-2, nonomep 3B-74, snekTpuueckue MINTKH,
Bechl aHanuTHYeckue, peppakromerp UPD-454, xomonunbHUK OBITOBOM, BBITSHKHOM MIKad, Cy-
IIATBHBIHA mkad, MydenbpHas neyb
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10. KapTa koMneTeHIUii THCHUTITHHBI

Heopranuveckasi xumus, cneunajbHocTh 36.05.01 Berepunapus.

Llenp AUCIUIIINHBI

OCBOGHHUE CTYACHTAMU TEOPETUYCCKHX, METOJOIOTUYCCKUX U MPAKTUYECKUX 3HAHUN, GOPMUPYIONTUX COBPEMEHHYIO XH-
MHUYECKYIO OCHOBY JIJISI OCBOCHHUS MPOQPIIAPYIOMUX YICOHBIX TUCIUIUIHH | JIUIS BBIMTOJTHCHHS B OYAYIIIEM OCHOBHBIX TIPO-
(hecCHOHaTBHBIX 33714 B COOTBETCTBHUH C KB (DUKAITHCH.

3amauyn  IUCIMILINA-

HBbI

IIOJIy4YEHUE CTYIEHTaMU 3HAHUU O:

- CTPOCHHUHU U CBOMCTBaxX HEOPTaHNYCCKUX BCILICCTB,
- TCOPCTUUCCKUX OCHOBAX U 06H_II/IX 3aKOHOMCPHOCTAX MPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ;

- XUMHNYCCKHX IMOHATHUAX U 3aKOHAaXx.

B npornecce ocBoeHus1 JaHHOM TUCHUIUIMHBI CTYAEHT (DOPMHUPYET U IEMOHCTPUPYET CICAYIONINE
Komnerenuuu Ilepeuens  xommo-
®dopma one- N
HEHTOB (IIaHUpYe- CtyneHu ypoBHEH OCBOCHHUS KOMIICTCH-
TexHonoruu GopMUpOBaHUS HOYHOI'O Cpel-
Nupexc | @opmynupoBka MBI pe3yIbTaThI crBa 1112071
o0yueHus)
O01eKyJbTYPHbIE KOMIIETCHIMH
VK-1 Cnocobnoctb k a0- | UA-1YK-1 3narn: Jlexiuu TectupoBanue | IToporossblii
CTPaKTHOMY MBIIII- METOJIbl KPUTHYECKOTO aHaliu3a | (ynoBJieTBOPUTEIbHbIN)
JICHUIO, aHAIIU3Y U OLICHKM COBPEMEHHBIX HAYYHBIX JlaGopatopno- | YctHblil otBeT | OT 51-64 6as1710B
CUHTE3Y JOCTHUKEHUI; OCHOBHBIE MPHUHIIMIIBI | TPAKTUYECKHE 3HaeT METOJbl KPUTHYECKOrO aHalu3a U
KPUTHYECKOTO aHaIn3a paboTsI Hoxnan OIICHKM COBPEMEHHBIX HAYUHBIX JOCTHXKE-
HN-2YK-1 YMmeTh: (mpe3eHTanus1) | HUil; OCHOBHbBIE MPUHIUIBI KPUTHUECKOTO

MOJTy4aTh HOBBIC 3HAHUSI HA OCHOBE
aHaJM3a, CHHTE3a U JIp.; cCOOUpaTh 1
000011aTh JaHHBIE TIO AKTyaJIbHBIM
Hay4YHBIM Ipo0iieMaM, OTHOCSIIUM-
¢ K TpodeccCHOHANTBHON 00acTH;
OCYIIECTBIISATh MOUCK HH(POpPMAIIUU
U pEUICHHW Ha OCHOBE JEHCTBUH,
9KCIIEPUMEHTA U OTIbITa
HNA-3YK-1Baaners:
MCCJICIOBAHUEM  TIPOOJIEMBI

po-

aHaJM3a

IIpoaBuHYTHINH

(xopo1mo)

Ot 65-84 6as;10B

YMeeT nosyuaTh HOBbIE 3HaHUSI HA OCHOBE
aHaJM3a, CHHTE3a U JIp.; coOupaTh n
000011aTh JTaHHBIC 0 AKTYaJbHBIM Hay4Y-
HBIM Tpo0OJeMaM, OTHOCSAIIUMCS K IIpo-
(deccnoHanbHON 007aCTH; OCYIIECTBIATH
HOWCK MH(OPMALIMK U PEHICHUH Ha OCHOBE
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(dheccroHaNBHOM NEeITEIBHOCTH C
NPUMEHEHHEM aHaju3a, CHHTe3a U
JIPYTUX METOJIOB HMHTEJUICKTYyallb-
HOM JIesITeIbHOCTH;

BBISIBJICHUEM TIPOOJIEM M HCIIOIb30-
BaHHEM AaJeKBATHBIX METOJOB IS
WX PEIICHNS,

JTEMOHCTPUPOBAHUEM  OIICHOYHBIX
CY)KJICHUM B PEIICHUH MPOOJIEMHBIX
npodeccHoHATBHBIX

CUTYalH.

JIEUCTBUI, SKCIIEPUMEHTA U OIbITA.
Boicoxkuii

(OTJIMYHO)

Ot 85-100 6an10B

Baaneer uccienoBanueM mpoOIeMbl MPoO-
deccroHanbHOU AESITENLHOCTH C
MPUMEHEHUEM aHalln3a, CUHTE3a U JIPYTUX
METOJIOB HWHTEIUIEKTYaJIbHON JesTeNbHO-
CTH; BBIABJICHHEM MPOOJEM W HCIOIb30-
BaHUEM aJICKBaTHBIX METOJIOB JJIs UX pe-
IICHUS; JEMOHCTPHUPOBAHUEM OIEHOYHBIX
CYXKICHHUI B pEIICHUH MPOOJIEMHBIX IMPO-
(dhecCHOHAIBHBIX CUTYAITHH.

OIIK-1

CrniocobeHn ormpene-
JIATH OMOJIOTHYECKUM
CTaTyC U HOPMATHUB-
HbIE KIIMHUYECKHE
1oKa3aTesu OpraHoB
U CHCTEM OpTaHu3Ma
JKUBOTHBIX

N-101IK-1 3Hath TexHHKY 0e3-
OTIAaCHOCTH W TPaBHJIAa JIMYHON TUTH-
€Hbl B XHUMHUYECKOW Iabo-paTopuu
(pemakums, amanTApPOBaHUE IS
Kypca Heopranuueckast Xxumus).
NA-20I1K-1 ¥Ymerb NOpOBOJIHUTH
nabopaTopHble XMUMHUYECKUE HCCIe-
JIOBaHMUS.

HNA-30IIK-1 Baaaers mnpakTuye-
CKUMH HaBBIKAMH TI0 CaMOCTOS-
TEIbHOMY  TPOBEACHUIO  HCCIe-
JIOBAaHUW C TPUMEHEHHUEM XUMUYeE-
CKHX METOAOB aHAIHN3a.

IHoporosbIiit

(y1oBJ1€TBOPUTEIbHBIN)

Ot 51-64 6an110B

3HaeT TEeXHUKY OE30MAaCHOCTH U MpaBHIIa
JUYHOW TUTHEHBI B XUMHUYECKOH Jabopa-
Topun (peAakuus, aganTHpPOBaHHUE I
Kypca Heopranuueckast xumus).
IIpoaBuHYTHIi (XOpPOII0)

Ot 65-84 6an110B

YMeeT MpOBOAUTH JIaOOPATOPHBIE XUMHU-
YECKUE UCCIIEA0BAHMUS.

Bbicoxuii (0TJIHYHO)

Ot 85-100 6as10B

Baageer npakTHYeCKMMM HAaBBIKAa-MHU 110
CaMOCTOSITEIbBHOMY IIPOBEJEHHUIO HCClIe-
JIOBAaHUI C MMPUMEHEHUEM XHMHUYECKUX Me-
TOJIOB aHAJIN3A.
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