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AHHOTAI A
pa6oueii nporpaMmmsl yueoHoi# quconuminasl 51.0.08 «Xumusny»
JJIS MO OTOBKH 0aKajiaBpa mo HanpapJeHHI0 35.03.06 — «ArpouH:;keHepHs»,
HaIPaBIEHHOCTH: «DJIEKTPO0OOPYyI0BaHUE H SNIEKTPOTEXHOIOT U
«ABTOMAaTH3ANNS U pOOOTU3AINISA TEXHOIOIMYECKIX IIPOIIECCOBY

Ilens ocBoOeHHsI THCHUILTHHBI: (hOpMUpOBaHUE 0a30BBIX 3HAHUI 0 GyHIaAMEHTaIb-
HBIX 3aKOHAaX, 3aKOHOMEPHOCTSAX I OCHOBHBIX METOJ1aX (PU3MKO-XIMMIYECKOH HAayKH,
9TO IIO3BOJUT CTYJE€HTAaM CHCTEMAaTU3UPOBATh 3HAHUS BAXKHENIINX TEOPETHIECKUIX
0000IeHUIT XUMIH; TITy0)Ke MOHATH ABIEHUS IMPUPOJIBI, MEXAaHU3Mbl XUMITYECKIX U
(U3NKO-XUMHIYECKUX MPOIIECCOB, MPOTEKAOIIX B MPUPOJE U KUBBHIX OpraHH3Max,
MPUHINIE XUMIYECKOI TEXHOIOTHU U IIYTU MOANMUKAINI CYIECTBYIOMIX TEXHO-
JOTHil ¢ yaeToM TpeOOBaHUI OXpaHbI OKPYIKAOIIEH cpeThl.

MecTo THCHHMILTHHBI B yueOHOM I1aHe: uki1 b1, 6a3oBas gacTs, JUCIUIUIIHA OC-
BalBaeTcsA B 1 cemectpe.

TpeboBanuss K pe3yJbTaTaM OCBOEHHUS MTHCIHUILIHHBI: B Pe3ylIbTaTe OCBOCHI
JUCITUIITUHEI popmupyeTces ciaenyromas kommerenms: OITK-1.

KpaTkoe coaep:kaHHe THCHHILIHHBI: CTPOEHHE aTOMa U BEIIECTBAa, OCHOBHBIE 3a-
KOHBI XIMUIU, 00IIIIe 3aKOHOMEPHOCTU XUMUYECKUX MPOIIECCOB, PACTBOPHI, CIIOCOOHI
BBIPQXKEHISI COCTaBa PacTBOPOB, XUMHUECKasi KNHETHKA I paBHOBECHE, XUMUUYECKas
TEpPMOJITHAMIKA, OKICIUTENIbHO-BOCCTAHOBUTEIBHBIE IIPOLECCH], JIIEKTPOXNMHYE-
CKII€ IIPOLIECCHI.

O0mas Tpy10eMKOCTh JHCIUIIHHBI: 3 3a4. e11. (108 gac.)

IIpoMeKyTOUHBIH KOHTPOJIb 0 THCIHHUILTHHE: SK3aMCH.

1. Iletb 0CBOEHHHA THCIHILIHHBI

[{enp ocBOEHUSA JUCHUILUIMHBI — MOTYYeHUE 3HAHMUIT 0 XUMUH, 00ecTeunBaro-
meil OCHOBY MOJITOTOBKH OakanaBpa, IOCTATOYHOM JUIS PEIeHUs MIPON3BOICTBEHHO-
TEXHOJIOTUYECKUX, OPTaHU3alMOHHO-YIPaBIEHUYECKNX, HAyYHO-UCCIIEI0BATENbCKIX
I IPOEKTHBIX 33/7]a4d, B TOM YHCJE IO CO3/IaHHIO BEIECTB H MaTEPUAJIOB C 33JJaHHBI-
MI CBOIICTBAMIU.

3aagaMi TUCIUILIIHEI SIBIIIIOTCS:

- 0O3HAKOMHTH CTY/ICHTOB C OCHOBHBIMH IIOJIOKEHUSIMH OOIeil, Heopranuie-
CKOI XUMUH, aHAMUTHIEeCKOI XuMun, 1 Gpu3mdeckoil 1 opraHndeckoil XUMUM;

- Hay4UTh CTYAEHTOB IIOJB30BaThCS I KOHKPETHBIX IIeNIeil TeMU 3HAaHUSMIL,
KOTOpBIE OHH NPHOOPETAIOT B XOjie M3yueHus (pyH/IaMEeHTAIbHBIX HAyK, IPYTHX 00-
menpodecCHOHANBHBIX U CIIENHATBHBIX JUCIUIUINH;

- MOBBICUTH YPOBEHb Ipo(decCHOHANBHON KOMHIETEHTHOCTH CTYASHTOB IIO-
CPEACTBOM YCTAaHOBJIEHUS CHUCTEMBI MEXIPEAMETHBIX CBS3€ll COJEpKAHUS Kypca C
cojiep>KaHNeM IPOQIUTUPYIOIIUX JTUCITUILIIH.

2. MecTo THCHUILTHHBI B YUeOHOM Mpoliecce

Jucnumnaa «XuMus» BKIIOYeHa B o0s3arensHbIl mepeders @I'OC BO, B mukr
qucnuIuinH 6azoBoil wactu. Peammzarnus B aucruimHe «Xumus» TpeOoBaHUil
dI'OC BO, OIIOII BO ocymiecTBIsieTcs B COOTBETCTBHU ¢ YUEeOHBIM IIJIAHOM IO
HanpaBieHno 35.03.06 — « ATpOUHIKEHEPISD», HAMPABIECHHOCTH: «DIEKTPOOOOPYI0-
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BaHNC 1 3JICKTPOTCXHOIIOTUH), ((ABTOMHTI’I33L[I’UI n poGonmamm TEXHOIOTMYCCKUX
IIpONICCCOB».

PaGouas [mporpaMma JHUCHHUILITIHBI « XTIMUS» A1 THBAIINJOB U JTUIT C OI'paHH-
YCHHBIMII BO3MOXXHOCTAMHI 3J0POBLA p33p36aTBIBaeTC§I HHINBUAYAJILHO C YUCTOM
ocobOeHHOCTEll HCI{XO(bHBquCKOI‘O Pa3sBUTUA, MHANBHUIYAIbHBIX BO3MOXKHOCTEII I
COCTOAHUA 3J0POBbA TAKHUX 06yanOHII’IXC§I.

3. IlepeuyeHb MJIAHHPYEMBIX pe3yJbLTATOB OO0yYeHHS MO0 JHCHHILIHHE,
COOTHECEHHBIX ¢ IUIAHHPYEMBIMH pe3yJbTAaTaMH OCBOEHHSI 00pa3oBaTe/IbHOMH
IPOrpaMMBbI

W3yuenne paHHOIl y4eOHON AMCIUIUIUHBI HANpaBiIeHO Ha (GOpMUpPOBAHHE Y
oOyJaromuxcss KOMIIETeHIUI, TpeCTaBIeHHBIX B Tabmuie 1.



TpeboBanus K pe3yabTaTaM 0CBOCHHS YUeOHOMH THCIUILIHHBI

Taomuma 1

Ne Hupexc Copnepxanue HWuankaTopsl B pe3ynpTraTe n3ydeHus yaeOHON ANCIUIITHHBL 00yJaronecs
/| KOMIIE- KOMIIETEHITN I KOMIIETEHITNI JIOJDKHBL:
TEHIUN (nmm e€ yacTn) 3HaTh YMETh BIIaJIETh
1 2 3 4 5 6
1 OIIK-1 |CnocoGHocTh pemaTh OIIK-1.1 Ucmonb3syet - yHIaMEeHTaIbHBIE |- COCTABIATH - HHCTPYMEHTapHeM IS

THIIOBBIE 3aJ1a4M mpodec-
CHOHAIBHOH eI TeIbHO-
CTH Ha OCHOBE 3HaHMII
OCHOBHBIX 3aKOHOB Ma-
TEMATHYEeCKUX U €CTeCT-
BEHHBIX HayK C IPIIMe-
HEeHNeM HHQOpMaIllIoH-
HO-KOMMYHUKAIIMOHHBIX
TEXHOJIOT M1

3HaHIE€ OCHOBHBIX 3aKO-
HOB MaTeMaTHYECKHX U
€CTEeCTBEeHHBIX HayK, He-
00XOaUMBIX JJIS1 penIeHUsI
THIIOBBIX 3aJ1a4 podec-
CHOHAIIBHOM JIeATeIbHO-
CTH.

OIK-1.2 Hcrionp3yeT 3Ha-
HUS OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKHX U ecTe-
CTBEHHBIX HayK TS pe-
IIeHNs] CTaHJApTHEIX 3a-
Jlad B arpONHXeHEePUH.

OIK-L3TpimvensteT nn-
dbopMannoHHO-
KOMMYHHIKAaIlIOHHEIE
TeXHOJIOTHH B PelIeHNnN
THIIOBEIX 3a7a4 Ipodec-
CHOHAJIFHOM J1eSTeIbHO-
CTH.

U COBPEMEHHEBIE pa3-
JeJbl XUMHIH B HEOD-
XOIIMOM 00BEME IS
npodeccroHanbHON
NESITEILHOCTH

- OCHOBHBIE TIPHEMBI
00paboTku 1 mpe-
CTaBIJICHHSI SKCIEepPU-
MEHTAJIbHBIX JaHHBIX
C IpIMEHeHNeM IH-
dbopMannoHHO-

KOMM YHHKAIIHOHHBIX
TEXHOJIOTHIT

YPaBHEHUS OCHOB-
HBIX XIMHIYECKHIX
peaKIuii 1 Ipon3-
BOJIUTH HEOOXO-
JWIMBIE XUMITJe-
CKII€ Pac4€ThI;

- ICTIOJIB30BaTh
OCHOBHBI€ 3JIe-
MEHTapHBIe METO-
JIbI XUMHUYECKOI0
HICCIIeIOBAHNS
XIMHIYIECKHIX CO-
(1483 (=)505051

pelIeHnss XUMIIEeCKIX 3a-
Jlad B CBOEI IpeMeTHOIl
obmacTu;

- CIIOCOOHOCTBIO IIPHMe-
HSTh METO/IbI MaTeMaTHde-
CKOTO aHaIN3a 1 MOJeNH-
POBaHIIS C IPUMEHEHNEM
UH(}OpPMaIIOHHO-
KOMMYHUKAIIMOHHBIX TeX-
HOJIOTHI1, TEOpPeTHIECKOTO
U HKCIIEPIMEHTAIBHOTO
HCCIeI0BaHNsd, OCHOBHBI-
MH HaBBIKaMH PaOOTHI B
XUMITYeCKoil TabopaTopuu,
a Tak)e MPUMEHSTH IOy~
YeHHbIe 3HAHUS, YMEHUS U
HaBBIKH B IPAKTUKE CeJlb-
CKOXO03SIIICTBEHHOTO TIPO-
H3BOJCTBA




4. CTpyKTYypa H coiep:KaHHe THCIHILIHHBI

4.1 Pacupenesienne TPyI0E€MKOCTH THCIHIIIHHBI IO BHIaM padoT

B CeMecCTpe

O61mast TpyI0€MKOCTH JHCHUILIMHBI cocTaBaseT 3 3a4.e1. (108 gacoB), nx
pacipeeieHne o BHIaM pa0doT B ceMecTpe NpeAcTABJIECHO B Tadaume 2.

Taomuma 2
PacnpeneneHne Tpy10€MKOCTH JHCHHILIHHLI 10 BHAAM padoT B ceMecTpe Ne 2
TpynoémkocThb
Buna yueoHoii padoThI T Cemectp Ne2

O0masi TpyT0EMKOCTH TUCIIUIUINHEI IO YIEOHOMY 108 108
IJIaHy
1. KontakTHas pabdora: 524 52,4
AynutopHasi pa6oTta 52.4 524
6 Mmom yucie:
aexyuu (JI) 16 16
nabopamopnvie pabomui (JIP) 34 34
KOHCYAbmayuu nepeo 3K3aMeHom 2 2
KOHMAaKmHuas paboma Ha NpoMedHcymoyHoM KOHMPO-

_ 0,4 0.4
qe (KPA)
2. CamocrositenbHas padora (CPC) 55,6 55,6
camocmosamenbHoe Usy4deHue pasoenos, camonoo2o-
moeKa (noemopeHie 1eKyUOHHO20 Mamepuana u ma-
mepuana y4eoHUKo6 U y4eOHbIX nocoouti, no02omos- 21 21
Ka K 1aD0opamopHuiM 3aHAMUAM, Mecmam, , 6b1noJ-
HeHle pacyemtoli pabomwlt 1 m.o.)
Koumpoavrasa paboma (noo2omoexa) 10 10
IloaroTroBKa K 3K3aMeHYy (KOHTPOJIb) 24,6 24,6
Bus npoMekyTO9HOro KOHTPOJIS: OK3aMeH

4.2. ConepskaHue THCHHILIHHBI
Tabmuma 3

TemaTHuecKHil IVIaH YU4eOHOH THCIIHILTHHBI

AynuropHas
HauMeHoBaHHe pa31esioB H TeM Bueayauropnas
AHUCHHILUTHH Beero panors padora CP
JI JIP | IIKP
Pazgen 1. OcHoBHEIEC TOHSATUA U 9 ) 6 1
3aKOHBI XML
Paznen 2. JlucriepcHbBIE CHCTEMBI.
Boma. Xwummueckme peaknum B
BOJHBIX pacTtBopax. Jlucconmamus | 14 2 10 2
MeKTponuTroB, pH u ruapomms
COJIell.




HaumMmeHoBaHHe pa3aejioB H TEM
JHCHHILITHH

Bcero

AynuropHas

padorta

JI

JIP

IHKP

BueayauropHas
pa6ota CP

Pazgen 3. OcHOBEI XUMHYECKOII
KIHEeTHKH. X1TMITYecKoe
PaBHOBECHE.
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Pazngen 4. OcHOBEI XUMHYECKOII
TepMOAUHAMUKI. TepMOXUMIUA.

Pasgen 5. OxucnurensHoO-
BOCCTAHOBUTEIbHBIE PEAKITIIL.

Paznen 6. OCHOBBI 3NEKTPOXHMUMN.
ONEeKTpoAHble Ipornecchl. [ambpBa-
HUYECKHE AIEMEHTBI. DJIEKTPOIN3
COJIEI.

Paznen 7. Koppo3us MeTawos.
MeToap!I 3a1IUTHI OT KOPPO3UIL.

Paznen 8. Ilepnoanmyeckuii 3aKoH 1
epuoauIecKas cucTeMa
XIMHIYECKHX 3IEMEHTOB

JI. 1A Menpeneena.

Paznen 9. Crpoenue aroma n
XHIMHIYECKas CBA3b.

Paznen 10. OcHOBEI Oprann4eckoin
XuMHIN. XUMHS

BBICOKOMOJIEKY JISIPHBIX
coeqUHEHUII.

Pazpgen 11. XumMnueckas
UJIeHTHUKAIIA U aHAIN3 BENIeCTB
(OCHOBEI aHAMUTIYIECKOI XIIMITI)

KOHC}’IH:T&HHH nepen SK3aMeHoM

KonraxktrHas paboTa Ha
npoMe:kyrouHom KonrpoJie (KPA)

0.4

0,4

Bcero 3a 1 cemecTp

16

34

21

KontpoabHas padoTa

10

10

IloaroroBka K IK3aMEny

24,6

24,6

HT1oro nmo 1UCIHILIHHE

108

16

34

2,4

55,6

Pa3gen 1. OcHoBHBIE MOHATHS H 3aKOHbI XHMHH.

IIpeamer xumun. Ponp XuMmun B coBpeMeHHOM oOmecTBe. OCHOBHBIE Tpe-
CTaBIIEHUA O CTPOCHHU BellecTBa (aToM, MOJIEKYJa, NOH, paJnKall, KOHISHCIPOBaH-
HOE COCTOSHIE BEIIeCTBa, MOJIEKYIsApHas (opmymna, 3IeMeHT, n3oromn). Kommaect-
BEHHBIE XapaKTEPICTHKH BelecTBa (yIIepo Has eIIMHIIA, aTOMHAA I MOJIEKYISIpHas
Macca, MOJb, SKBHBAJICHT, MOJb-3KBUBaNEHT). OCHOBHBIE XUMHIYECKIIE TEOPHU U 3a-
KOHBI (ATOMHO-MOJEKYIAPHOE YUCHIUE, 2NeKTPOMarHuTHAs TeOpUsA, 3aKOHEI COXpaHe-




HISI MacChl, SHEPTHH, NEKTPUYIECKOT0 3aps/ia, 3aKOH IIOCTOSHCTBA COCTaBa, IIEPUO-
JIMIEeCKUil 3aK0H, 3aKOH YKBUBAJICHTOB).

Paznen 2. /lucnepcHbie cucrembl. Boga. XuMH4YecKHe peaKIIHH B BOJHBIX

pacTBopax. /lucconnanus 371eKTpoJuTOB, pH 1 ruapou3 coiei.

PactBopsl. CriocoOBI BRIpask€HUSI KOHIIEHTPAIIUHN PacTBOPOB. XIMHUUYECKUE pe-
aKIII B BOJHBIX pacTBOpax (AUCCOIMAIUS BOJIBI, TUCCOIUAIINS IEKTPOIUTOB, TH/T-
ponus coneif). Teopus »snekrpomurmaeckoii auccornmanuu C. Appennyca. Kmaccu-
dbuKanus 3MeKTPOIUTOB, UX KOTNYECTBEHHBIE XapaKTePUCTHKN (MOHHOE IIPOU3BEIe-
Hue Bojbl, pH, pOH, cremens n xoHcTaHTa aucconuamun). MeToJbl ompe/ieeHns
pH. 3akon pazbaBinenns B. OctBampga. Tumsl rufponmnsa: mo KaTHOHY, aHUOHY, Ka-
THOHY U aHUOHY, CTENIEHb U KOHCTAHTa T'HAPOIN3a, IPUMEHEHUE peaKInil THIPOIIH-
3a. Peaknum  ocaxJeHHs, NPOU3BEAEHUE PaCTBOPHUMOCTU. DPUBNKO-XUMHUECKHIE
CBOICTBa pacTBOPOB (KUIICHIUE, 3aMep3aHne, ocMoc). 3akoHbl Paymsi, ocMoTHYeCKIii
3akoH Baut-T'odda.

Paznen 3. OcHOBBI XHMHYeCKOH KHHEeTHKH. XHMH4YeCKOe paBHOBeCHe.

Xumnyeckass kuHeTuka. [loHsATHE MeXaHN3Ma XUMHYECKON peakiuu (aKTUBHU-
POBAHHBIN KOMILUIEKC, MOJIEKYJISIPHOCTh PEAaKINH, TUMHATUPYIONIAasl CTaqus, SHEPrus
akTuBanuu). ['oMoreHHble U reTeporeHHble peakiuu. CKOpoCTh XIMMUYECKOH peak-
IIIH, 3aBUCUMOCTh €€ OT pa3NNUHBIX (aKTOpoB (IPUPOIEI PEarupPYIONINX BEIIECTB,
IJIOIIAIU TTOBEPXHOCTH pazjiena (a3, KOHIEHTpalul PearupyronX BeIecTB, TeM-
IepaTypbl, MPUCYTCTBUA KAaTalM3aTopa). 3aKOH JelCTBYIOIMUX Macc, IpaBuio S
Baut-T'odda, ypapuenne C. Appernyca. Xummnaeckoe papHoBecne. [loHsATHe XMu-
YeCKOI'0 paBHOBECHUS, KOHCTAHTA PAaBHOBECHS, YAaCTHBIE CIIydal KOHCTAHTHI XUMHUeE-
CKOTO paBHOBecHs (KOHCTAHThI AICCOIMAIINN, THAPOIIN3a, HECTOMKOCTH KOMILICKC-
HOro noHa). CBsA3b KOHCTAHTHl XUMHIYECKOTO PAaBHOBECHS C TePMOJUHAMIIECKIIMIT
noteHuanaMn. CrocoObl CMeNIeHNsT XUMUYecKoro paBHoBecus (mpunmum A. Jle
[ITatenne). CriocoObI CMEIEHNs] XUMITYECKOT0 PABHOBECUS B BOJHBIX PACTBOPAX.

Pa3znen 4. OcHOBBI XHMHYEeCKOH TepPMOIHHAMHKH. T epMoXuMHS.

TepmonuHaMudeckne NOTEHINATBL (TeMIIepaTypa, BHYTPEHHSST SHEPIus, /1aB-
JeHue, 00bEM, padoTa, YHTANBINA, SHTPONNUA, N300apHO-N30TEPMUIECKIN TOTEHIN-
an, win 3Heprust Y. I'mo0ca, M30X0pHO-U30TepMUIeCKIIT ITIOTSHITNAI, W SHeprus [
I'ememromena). [lonsatue sHTATEINN 00pa3zoBaHuA. 1 m 2 3aKOHBI TEPMOJUHAMUKII.
CnenctBus 1 3akona TepmoanmHaMukn (3akoHbI . 'ecca, A. JlaByaszpe-I1. Jlamnaca).
IIpaBumna pacuéra TepMOAMHAMHYECKNX TOTeHIUanoB. Kpurepun caMonpon3BOIBHO-
ro MpOoTEeKaHUs XUMIYECKNX peakumili. [IpuMeHeHne MeTo0B XUMIYIECKOI TEPMO/IU-
HaMUKU. XUMHYEeCKUe OCHOBBI paOOTHI ABUTaTeNell BHYTPEHHETO CTOPAHISL.

Pa3nen 5. OKHCIHTEILHO-BOCCTAHOBHTEIbHbIE PeaKIIHH.

Ilonstne OBP, creneHnn oKuclIeHUs, OKUCIHUTEIA, BoccTaHOBUTENA. l[IpaBmia
pacuéra crenieHu okucneHusa. llopsagok 3amucu ypaBHeHuss OBP. Pacuér sxBuBa-
JEHTOB OKUCIUTENs U  BoccTaHoBuTens.  Kmaccudukanms  OKUCIUTETHHO-
BOCCTAaHOBHUTENBHBIX peakuuil. [IpnMeHeHne oKICIUTeIbHO-BOCCTAHOBUTEIBHEIX pe-
AKITUIL.

Pa3znen 6. OCHOBBI 3JIeKTPOXHMHH. JJIEKTPOJIHbIE IPOIECCHI.
I'anbBaHHYeCKHE 3JIeMEHThI. JJIEKTPOJIN3 CoJIeH.

ONeKTPOMAarHUTHBIE SIBICHUSA B IIPUPOAHBIX U MCKYCCTBEHHBIX cucTeMax. Bu-

JIbI TIpoBOAHNKOB. KOHTaKTHAas pa3HOCTh moTeHIanoB. [Ipunin paboTel raabpBaHU-
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geckoro 3rmeMeHTa. CxeMa ralpbBaHHUECcKOro djeMeHTa. Y paBHeHne Hepructa. O6pa-
THUMBIE TaJbBaHMYECKHE 3IIEeMEHTHI (aKKyMynIaTopbl). KucIoTHBIE U MIETOYHBIE aK-
KyMYJISTOPBL, IPUHIUI UX PaOOTHl U CPAaBHUTEIbHAS XapAaKTEPUCTUKA. DIEKTPOIIH3.
OCHOBHBIE THITBI PEAKIIT MEKTpoIn3a (MEKTPOINU3 PACTBOPOB U PACILIABOB, 3IIEK-
TPOJN3 C PacTBOPUMBIM I HEpPAacCTBOPUMBIM aHoAoM). lIpaBmna 3amicu ypaBHEHMII
peakIuii, MpoTeKawIMuX mpH AMekTpomnse. OO0OOIMEHHBIT 3aK0H 37eKTpoiamza M.
®dapanes. XapaKTepUCTUKH AIIEKTPOIIN3a.

Pa3znen 7. Koppo3us MeTasL10B.

IIpyauHel 1 3aKOHOMEPHOCTH pPa3pyIIeHHs KOHCTPYKIIMOHHEIX MaTepHaIoB B
mporiecce IKCIUTyaTanun. Buasl KOppo3un MeTaIIoB (XUMHUUECKas, INEKTPOXIMITIe-
CKasl, dJIeKTpuueckas, Ouonormdeckas). TeopeTudeckue OCHOBHI 3aIIUTHl METAIOB
oT koppo3un. OCHOBHBIE METOABI 3aIIUTHEI METAILIOB OT KOPPO3HH, IPUMEHSIEMBIE B
CENbCKOXO03AICTBEHHOM IIPOM3BOJACTBE. 3alluTa OT pa3pyIIeHUs] HeMeTalNIMYeCKHUX
KOHCTPYKIIOHHBIX MaT€PHAIOB.

Pasznen 8. Ilepnognyecknii 3aK0H H MepHOIHYECKAas CHCTeMa XHMHYECKHX

31eMeHTOB /[.MI.MenneneeBa.

Ilepunogmuecknit 3akoH J[. 1. MenneneeBa. @u3znyecknii cmeica 3akoHa. Co-
BpeMeHHass (OpPMYIHPOBKA MEPHOAUYECKOTO 3akoHa. CTpPYKTypa MepHOJUYECcKO
cuctemsl J[.MI. MenneneeBa. XapakTepUCTHKa 3JI€MEHTOB B 3aBHCHUMOCTH OT IOJO-
JKEHISI B IIepHOAMYEcKOil cucteMe. PU3ndecKuil CMBICT MOPSAKOBOrO HOMEpa 3Jie-
MEHTOB. I3MeHeHne CBOIICTB 31€MEHTOB B IIepUOJiaX U IPYMHIIAX C YBEINMYEHUEM I10-
PSAIKOBOTO HOMEpA.

Pa3znen 9. Ctpoenne aToMa H XHMHYeCKas CBA3b.

CoBpeMEHHBIE IPEICTAaBICHU O CTPOCHNU aToMa. YpaBHeHue D. Illpeaunrepa.
KsantoBrie uncna. [lonstue 06 aTOMHBIX U MOJEKYISApHBIX opoutansax. Mureprpe-
tamus Y-pyukmun. [IpuHImn HanMeHbIel SHepTu U CAeACTBUA U3 Hero (MpUHITIIT
zanpera B. [laym, npaBuna @. Xyaga u B.M. KneukoBckoro). DNIeKTpoHHBIE U
3MEeKTpOHHO-Tpadudeckne GopMymnsl. SBIeHNne THOpUAU3ANNA U TUIB THOPUIM3a-
rmuu. TUOBL  XUMHYECKUX  CBsizell (KOBaJeHTHas HENOJsApHas U IOJSpHas, TOHOP-
HO-aKIIENTOPHAs, IOHHAS, METaJUTHIECKas).

Pazgen 10. OcHoBBI OpraHn4ecKoil XHMHH.
XuMHS BBICOKOMOJIEKYJISIPHBIX COeIHHeHHIl.

IIpeamer opranmdeckoil xumMun. Teopusi XMMHYECKOIO CTPOEHUSI OpraHU4Ye-
ckux coeauHeHnilt A M. byTinepoBa. DJIeKTpOHHBIE MPEJICTABIEHUA B OPraHNYECKOIl
xuMiu. OyHKIIMOHAIBHBIE (XapaKTepucTudeckue) rpynmnsl. HoMeHKnaTypa opraHn-
geckux coeauHeHnit. Knaccuduxanus opranndeckux coeaumHeHuil. BeicokoMomneky-
JspHBIe coequHeHus. MoHomep, omromep, nommep. Knaccudukais momMepos.
MeTtoapl mony4eHNs IOTMMEPOB: PEAKIIUU ITOIMMEPU3AIIUN U TOINKOH/IEHCAIIUH.

Paznen 11. Xumuuyeckas naeHTH(GHKAIHA U AHAJIN3 BelleCTB
(OCHOBBI AHAJTHTHYECKOH XHMHH)

OCHOBBI aHAMUTHYECKON XUMUH U (DU3UKO-XUMHIECKIX METOJIOB aHAIN3a: Me-
TOJBI IIIEMEHTHOI'0, MOJIEKYIIpHOTO, (pa30BOro aHamiI3a; KaueCTBEHHBIN aHATN3; Me-
TOJBI pa3feleHNns] 1 KOHIEHTPUPOBAHUS BEIIECTB; METOABI KOMMYECTBEHHOTO aHAM-
3a (TUTpUMETpUs, TpaBUMETpUs); (U3NKO-XUMUYECKHE METOJBl aHAN3a, paIllo-
HaJBHEIN BRIOOD criocoba pemnieHns KOHKPETHOW aHaNUTHYecKOH 3a/1adi, B YaCTHO-
CTH, OIIp€/Ie]ICHIE MUKPOIIPUMECEI B Ta30BBIX, JKIJIKUX U TBEPABIX CMECAX.
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4.3 Jlekuuu H JadopaToOpHbIE 3aHATHS

Taomnuma 4
Conep:xanue JeKI Ui /1a60paTOPHOro MPAKTHKYMA H KOHTPO.JIbHbIE
MepONpHATHS
dopmupye Bun
= Mble KoHTpoJb | Koa-
Ne pa3zgena = S masmanpe jlcnms " KOMIIeTeHI] HOT'0 BO
J1a00paTOPHBIX 3aAHATHI
HH MeponpHusi | 4acoB
THA
Pasgen 1. OcHOBHBIC IOHATHA H 3aKOHBI XH- 6
mun. Kiiacchl HeopraHH4eCKHX coeTHHEHHI.
Tema 1. Jlexmms Ne 1 OIIK-1 2
Knaccel He- | OCHOBHBIE IOHATUA U 3aKOHBI
OpraHuye- XHAMUI
ckux coenu- | JlabopatopHas paborta Ne 1. OIIK-1 Tectupo- 2
HEHHI1 BBoaHoe 3aHATHE, IpaBUTIA pa- BaHIE
OOTHI B XUMHIUYECKOI 1adoparto- (Tect 1)
puu. Knaccel HeOpraHU4ecKux
coeqUHEeHNII.
Jlabopatopuas pabora Ne 2. OIIK-1 Tectupo- 2
OrmnpeneneHne SKBUBAJIEHTa Me- BaHIUE,
Taa. (Tect 2)
IIpOBEpKa
OoTYeTa I10
11a0. pao.
Paznen 2. Jluctiepcueie cucremsl. Boma. Xu- 10
MIYECKIEe peaKlni B BOJIHBIX pacTBopax. Juc-
conmanus 3ekrponutos, pH u ruapomms co-
JIeil.
Tema Jlekimss Ne 2. Xummueckue pe- 2
(PacTBOpHL. | aKIIN B BOJIHBIX PacTBOPAX.
Bunel koH- | JIabopaTtopHas pabota Ne3. Pac- OIIK-1 Tectupo- 2
[IEHTpallii. | TBOPEHL BaHUE
pH, ruzpo- (zeer 3)
U3 coneit ) IpoBepKa
OoTYeTa I10
11ab. pao.
JlaGopatopHas padota Ne 4. OIIK-1 Tectupo- 2
JKECTKOCTB BOJIBL. BaHIE
(Tect 4)
Kontp.
pabora.l
JlabopatopHuas padota Ne 5. OIIK-1 Tectupo- 2
Ornpenenenne BOJOPOJHOTO IO- BaHUE
kazarens (pH). (Tect 9)
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Dopmupye Bun
Ne 1 Ha3BaHHe JIeKIHH H MbIE KonTpoik | Kou-
Ne pa3zgena T KOMIIeTeHI] HOT'0 BO
J1a00paTOPHBIX 3aAHATHI
HH MeponpHsi | YacoB
THHA
IIpOBEpKa
OTYeTa I10
11a0. pao.
JlabopatopHas padota Ne 6. OIIK-1 IIpoBepKa 2
I'mppomm3s coneir. OoT4YeTa 110
1a0b. pao.
Paszgen 3. OCHOBBI XMMIYECKOI KITHETUKH. 6
X1MHIYECKOE paBHOBECHE.
Tema Jlexmms Ne 3. OIIK-1 2
(Xumrirae- KuneTuka XMMHYECKNX peak-
cKas KnHe- | 1uil. XUMIYECKOE paBHOBECHUE
THKa U paB- | JlabopatopHas pabota Ne 7. OIIK-1 Tectupo- -
HOBECHE B KuneTnka XumMn4ecknx peax- BaHUE
TOMOTEHHBIX | IIil. (Tect 6)
CHCTEeMaX) IIpOBEpKa
oTYeTa I10
71a0. pao.
KoHTp. pa-
0oTa.2
Pasznen 4. OCHOBBI XUMHYECKOU TEPMO IHHA- 4
MUKHI. TepMoXuMus.
Tema Jlexnusa Ne 4. OcHOBEI XUMHIUe- OIIK-1 s
DHepreTuka | CKoll TepMOJANHAMUKI. Tepmo-
XUMUYECKUX | XUMUS
npouieccoB | JlabopaTtopHas padorta Ne 8. OIIK-1 Tectupo- 2
DHepreTnka XUMHYECKHX IPo- BaHHE
meccoB. TepMmoxumus (Tect 7)
IIpoBepKa
oT4eTa 10
71ab. pao.
Pasgen 5. OkuciauTeIbHO- 6
BOCCTAHOBHTeJbHbIEC IPOIECCHI
TeMma. Jlexmms Ne 5. OIIK-1 2
Oxucnn- OKucnurensHo-
TEIbHO- BOCCTAHOBUTEIIbHBIE
BOCCTaHOBH- | Peakunu
TEIIbHBIE
IIPOIIECCHI. JlabopatopHas pabota Ne 9. OIIK-1 Tectupo- -+
OKucnuTensHo- BaHHE
BOCCTAHOBUTEJIbHBIE PEaKINN (Tect 8)

12




Dopmupye Bun
Ne 1 Ha3BaHHe JIeKIHH H MbIE KonTpoik | Kou-
Ne paznena = KOMIIEeTeHI| HOI'O BO
J1a00paTOPHBIX 3aAHATHI
HH MepoIIpHs | YacoB
THS
IIpOBEpKa
oT4era I1o
11a0. pao.
Pa3znen 6. OCHOBBI 3IEKTPOXUMUNA. DIEKTPOI- 4
HbI€ IPOIECCHI. | anbBaHNYECKIIE TIEMEHTHI.
ONEKTPOIIN3 COJIE.
Tema JIexnus Ne 6. OIIK-1 2
OcHOBEI OCHOBBI JIEKTPOXUMHN. DIIEK-
3JIEKTPOXHU- | TPOJHBIE IIpollecchl. | anbBaHN-
MU YeCKHE 3JI€MEHTHI. DIIEKTPOIIN3
COJIEH.
Pemenne THNoBBIX 331249 110 Te- OIIK-1 Tectupo- 2
MaM: TallbBaHH4YECKUE 3JIEMEH- BaHUE
TBL, 3JIEKTPOJIN3 COJIEIL.. (TecTsl
9,10)
Pasznen 7. Koppo3zus. 4
Tema Jlexmus Ne 7. 2
(Koppo3us | Koppo3ust MmeTanios.
METAJLIOB, JlabopatopHas pabota Ne 10. OIIK-1 Tectupo- 2
3aIuTa oT Koppo3usa metannos. BaHUE
KOPPO3II). (TecTsl
11,12)
IIpoBepKa
oT4era I1o
71a0. pao.
Pasznen 9. Crpoenue aroma. OCHOBHBIE THUIIBI 2
XUMHIYECKOI CBSA3N
Ei}lgeﬂue Jlexknmst Ne 8. CrtpoeHne aToMa. QL] 2
atora.  Oc. OCHOBHBIE THIBI XHMHUYECKOI
HOBHEIE TH- | o0
Bl XUMHUYe-
CKOII CBSI3U
Pazmen 11. Xummdaeckasd miaeHTUGUKAIIS 1 4

dHaJIl13 BCIIICCTB (OCHOBBI aHaINTHYECKON X1-

MIIH)
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Dopmupye Bun
- MBI€ KOHTpoab | Kou-
Ne 1 Ha3BaHHe JTeKIHH 1
Ne paznena - KOMIIEeTeHII HOI'O BO
J1200paTOPHBIX 3aHATHIT
HH MepompHsl | YacoB
THA
Tema Pemenne 3aa4 mo agamiTu4de- OIIK-1 Konrt- 4
(OcHOBBEI CKOU XUMUH. pOJIbHAsA
aHaIITH4e- pabora 3
CKOI XI-
MU ).
Ta0muma 5

Hepeqenb BOIIPOCOB VI CAMOCTOATE/JIbHOI'0O H3VUCHHSA MTHCITHILIHHBI

Ne | Ne pasgena u Te- | IlepedeHb paccMaTPHBAEMBIX BOMPOCOB LIS CAMOCTOSITEIHLHOTO

n/n MBI H3y4YeHHns
Pa3zgen 1. OcHOBHBIE IIOHATHA U 3aKOHBI XUMuH. Kilaccel HeopraHu4eckux co-
eINHEeHNII.

1. | Tema 1. OcHOBHBEIE | ATOMHO-MOJIEKYJISIPHOE YYE€HHE, 3aKOHbl COXPaHEHUS
IIOHSTUS U 3aKOHBI | MAacChl, YHEPIUN, 3JIEKTPUYECKOIO 3apsjia, 3aKOH IOCTOSAH-
XM CTBa COCTaBa, 3nekTpoMarautHas teopus (OIIK-1)

Pasnen 2. JlucnepcHbie cuctemsl. Boga. Xumndeckne peakiini B BOJHBIX pac-
TBopax. Jlucconuamus 3neKTpoanToB, pH u rugponms conel.

2 | Tewma 1. PactBoprl. | PacTBOpEl. KOHIIEHTpanus pacTBOPOB, BUILI KOHIEHTpA-

it (OIIK-1)

3 |Tema 2. Peaknun | [IpousBeseHne pacTBOpUMOCTH BEIIECTB
OCaKJICHIIS. (OIIK-1)

4 |Tema 3. ®uszuxo- | Kunenne, 3zamepzanue pactBopoB. [lomsitue o6 ocmoce.
XUMIYecKne CBoii- | 3akoHsI Payms, ocmotudeckmii 3akoH Baut-I'odda
CTBA PacCTBOPOB. (OIIK-1)

Pasznen 3. OCHOBBI XUMIYECKON KMHETUKI. XMMIYECKOE PABHOBECHE.

5. |Tema 1. Xummde- | AKTUBHPOBAHHBII KOMILIEKC, MOJIEKYIISIPHOCTh PEAKINU,
cKas KINHETHUKA. | IIMUTHpYromas cragus. CBsA3b KOHCTAHTBHl XUMHUYECKOTO
Ilonsarue MeXa- | paBHOBECHS C TepMOJAMHAMUYECKMMH IIOTEHIIHalaMI
Hi3Ma xummaeckoii | (OITK-1)
peakiuu
Pasnen 4. OCHOBBI XUMHYECKON TEPMOJHMHAMUKA. | €pMOXIMUA.

6. |Tema 1. Xummue- | [I[ppumMeHeHnE METOAOB XHUMHYECKOINI TEPMOIMHAMUKIL
CKasi TepMojHHa- | XUMHUYECKIe OCHOBBHI pabOThl ABUTATeell BHYTPEHHETO
MIKa. cropanns (OIIK-1)

Pa3pgen 5. OxucnnrenbsHO-BOCCTAHOBUTENIBHBIE IIPOLIECCHI.
7. | Tema 1. Oxucmu- OcHOBHBIE OKHCIINTENN U BoccTaHoBUTeM. Bmmsaaue pH

TEIIBHO-
BOCCTAHOBUTCIIb-
HBIC ITPOITCCCHIL.

Cpelbl Ha  HAmNpaBIIeHUE IPOTEKAHNIS OKUCINTEIIBHO-
BoccTaHOBHTENRHEIX peakmuil (OITK-1)
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Ne | Ne pasgena u Te- | IlepedeHb paccMaTPHBAEMBIX BOMPOCOB IS CAMOCTOSITEIHLHOTO
n/n MBI H3YYeHHns
8 | Tema 2. Pazbop OrmpejieneHne MPOAYKTOB peakImii. DIeKTPOHHEBIH Oa-

gammcauusg OBP.

naHc. [log6op xoaddurmentor (OIIK-1)

Pazgen 6. OCHOBBI 3IIEKTPOXUMUN. DIEKTPOHBIE ITpolnecchl. [ anbBaHmYECcKE
3JIEMEHTHI. DIIEKTPOIN3 CONEIL.

9. | Tema 1. OcHOBEI barapen rampBaHHYEeCKUX 3JIEMEHTOB, IOCIENOBATEIIBHOE
3NEKTPOXUMUL. 1 apajielIbHOE COeIMHEHNE TalbBAHNYECKIX 3JIEMEHTOB.
I'aneBaHMYECKHIE Oco0Ople THOBI TalbBaHUUYECKHX 371eMeHTOB (JlaHmems-
SJIIeMEHTEI Axo0u, BomopoxamsIii, JleknaHime, KOHITEHTPAITMOHHEIM,
TOIUINBHEIN).  OOpaTHMble TalbBaHUYECKUE >IEMEHTHI
(axxymynaTopel). KucrnoTHele U IMETOYHBIE aKKyMYISITO-
PBI, IPUHITUII HX pa0OThI U CpaBHUTEIbHASA XapaKTEPUCTU-
ka. Mcronp30BaHNEe raibBaHUYECKUX JIEMEHTOB B COBpE-
meHHoil TexHuke (OIIK-1)
10 | Tema 2. Ilpumene- | [IpakTudeckoe MpuUMEHEHNE peaKIuii 3eKTpon3a (IoIy-
HIE JIeKTPOoN3a. | YeHue u pauHUpOBaHUE METAUIOB, HEMETAIJIOB, OpraHU-
YeCKHX I HeOpraHMIeCKNX BellecTB, 00padoTka U BOCCTa-
HOBJICHUE JleTajeil MalllH, TalbBaHOCTErUs, TalbBaHO-
IUTacTHKA, TsTHIeBaHne u ap.) (OITK-1)

Pazpnen 7. . Koppo3us meTtamioB

11 | Tema 1. Koppo3usa | OcHOBHBIE METOJBI 3aIIUTHEI METAIUIOB OT KOPPO3UN, IPU-
METaJVIOB U METO- | MEHSIEMbIE B CEIbCKOXO3SIICTBEHHOM IIPOM3BOJCTBE. 3a-
JUBI 3AIUTHI. IITAa OT Pa3pyIIECHUS HEMETAUINYECKUX KOHCTPYKIINOH-

HeIX MaTepuanos (OITK-1)
Pa3znean 8. Ilepuouuecknii 3aK0H U IEPUOANIECKAsE CUCTEMA XMMIYECKUX
sanemeHTOB J[. 1. MeHnpeneena.

12 | Tema 1. Ilepuoan- | XapakTepucTHKa 3JEMEHTOB B 3aBUCHMOCTU OT IIOJIOXKE-
YeCKUIl 3aKOH HIS B IepHoANYecKoil cucteMe. PU3NYECKUil CMBICI II0-
JI.A. MenneneeBa. | pAIKOBOTO HOMepa 3JeMeHTOB. MI3MeHeHue CBOIICTB 3iie-

MEHTOB B II€pHOJaX W IPYIIAX C YBEIUYEHUEM MOPSAKO-
Boro Homepa (OIIK-1)
Paznen 9. CtpoeHne aromMa U XUMHUYECKas CBA3b.

13 | Tema 1. Ctpoenne | CoBpeMEHHBIE MPEJICTABIEHUA O CTpOeHUH atroMa. lIoHs-
MOJIEKYI. THe 00 aTOMHBIX I MOJIeKYyIIpHBIX oponTamix (OITK-1)

14 | Tema 2. Xwummae- | CoBpeMEHHBIE IIPEACTABICHUS O MPUPOAE XNMUYECKOM
CKasl CBA3b cBA3U. MeToJ| BAIEeHTHEIX CBA3EIL.

CtpoeHue COCTOSTHIE BEIECTBA B Ta3000pa3HOM, KIJIKOM
u TBEpJOoM cocTosiHUN. Da3z0BbIe COCTOSHUS U MEPEXO/IBL.
Amnorponus u momumopduzm (OITK-1)

15 | Tema3. Kommmrekc- | Kommtekcusie coequuenns (OIIK-1)

HBIC COCIMHCHIA

Paznen 10. OcHOBBI OpraHN4YecKOll XUMHAU. XHUMHS BEICOKOMOJIEKYIIPHBIX CO-
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Ne | Ne pasgeiia u Te- | IlepeveHb paccMaTpHBAaeMbIX BONPOCOB ISl CAMOCTOSITEIbHOTO

/o MBI H3y4YeHHs

eINHeHHIl.

16 | Tema 1. OcHoBEI Knaccel opranmyecknx cOeJMHEHUIl, CBOIICTBA, XUMUYE-
oprandeckoii xu- | ckue peakmuu (OITK-1)

M.

17 | Tema 2. OcHOBHI BricokomonekynsapHable coequHeHNs. MoHOMeEp, OJHIo-
XUMIH BEICOKOMO- | Mep, nmonuMep. Knaccuduxanusa nmomimepoB. MexaHude-
JIEKYISIPHBIX CO- ckue u ¢pu3ngeckue cBoiicTBa momumepoB. MeTo bl momy-
eIUHEeHUIT YeHHs NOJIMMEPOB: PEAKIUN MOINMEpPU3al U TOITUKOH-

nercarmuu (OITK-1)
Pasmen 11. Xumudeckas HAeHTH(QUKAINISI I aHAIIN3 BEIeCTB
(OCHOBBI aHATUTUYECKOI XM )

18 | Tema 1. OcHOBEI | MeToABI 37I€MEHTHOTO, MOJICKYIIpPHOTO, (pa30BOr0 aHAIN-
AHAIINTUYIECKOI 3a; KaUECTBEHHBIII aHAIN3; METO/Ibl pa3/IeIeHNs 1 KOHIIEH-
XUMUIIL. TPUPOBAHUS BEIIECTB; METOABI KOJIMIECTBEHHOTO aHAIIN3a
KauectBenHsbIit 1 | (TUTpUMETpUS, TPAaBUMETPUA); (PU3NKO-XUMUUECKIE Me-
KOJMMYEeCTBeHHEIN | Toasl aHanmza (OIIK-1)

AQHAIII3BL.

5. Obpa3zoBaTeIbHbIC TEeXHOJIOTHH

Tabmuma 6

IIpuMeHeHHe aKTHBHBIX H HHTEPAKTHBHBIX OﬁpaBOBaTe.]'ll)HbIX TeXHOJOTHH

HauMmeHoBaHHe HCIIOJIb 3YEMBIX aK-

N;') Tema u ¢popma 3aHATHSA THBHBIX H HHTEPAKTHBHBIX 00pa3oBa-
L TeJbHBIX TEeXHOJIOTHI
I OcHoBHBIe TOHATUA 1 3aKk0HEI | JI | IIpobnemHoOe oOydeHUe
XVMUIL. Jlexnus-pu3yanmn3anus (HHTEpaKTUBHAS
JIEKITUS ¢ Ipe3eHTaIuelt)
2 OCHOBBI XUMHYECKOI JI | IIpobnemuoe oOyueHUE
KINHETHKH. XUMHIYECKOe Jlexmus-pu3yamm3anus (HHTEpaKTUBHAS
paBHOBECHE. JIEKITUS ¢ Ipe3eHTaIuelt)
3. Omnpenenenne pH JIP | AkTuBHOE OOyUEHIE
BOJIHBIX PACTBOPOB 3JIEKTPO- METO/]T padOTHI B MaNbIX Tpymnnax (pe-
JIITOB 3yABTAT PA0OTHI CTYAEHIECKIX HCCIIEI0-
BaTEIbCKUX I'PYII)
4. OKuCIUTEeNbHO- JI | IIpobnemHoe oOydeHUE
BOCCTAHOBUTEJIBHBIE pEaKIIUI Jlexmus-pu3yamu3amis (HHTEpaKTHBHAS
JEKINA ¢ IIpe3eHTalneil)
5. Koppo3us merannon JI | IIpobnemHoe oOydeHUE

Jlexmus-pu3yanm3amis (HHTEpaKTUBHAS
JIEKITUS ¢ IIpe3eHTaIuelt)
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HauMmeHoBaHHe HCHOJIb 3YEMBIX aK-

Ne

/i Tema u ¢popma 3aHATHHA THBHBIX H HHTePAKTHBHLIX 00pa3oBa-
TeJIbHBIX TeXHOJIOTHI

6. Koppo3us merannon JIP | AkTuBHOE 00OyUeHIIE

MeToJ] paboTHI B MabIX IpyIIIax (pe-
3YIBTAT PaOOTHI CTYIEHIECKUX NCCIIE0-
BaTEIECKIX IPYIII)

6. Texymmii KOHTpPO.Ib yCHeBaeMOCTH H IPOMeKYTOUYHAsi aTTecTalHs IO
HTOraM OCBOEHHS JHCHHILIHHBI
6.1. TunoBble KOHTPOJIbHBIE 3aIaHUA WJIH HHbIE MATePHAJIbI, HEO0XOTHMBIE JIJIs

OIleHKH 3HAHHH, YMEHHH H HABBIKOB H (HJIH) ONBITA 1eATeJbHOCTH
Tect Ne 1. Kinacebl HeOpraHu4ecKHX cOeJHHeHHH.
3amanue. C KaKuM U3 IIPEVIOKEHHBIX COeIUHEHUH OYy/IeT pearupoBaTh JIaHHOE BENIeCTBO?
Hammunmite Ha3BaHHE JAaHHOT O BENIECTBA H YPaBHEHHE PEAKITHH.

Homep BapuaHTel 0TBETOB
CoenuHenue

BapHaHTa a 0 B r
B-1 Ca(OH), H>S0,4 CuO NH; H,O
B-2 Al(OH), NaOH KCl Na,SO; H,0
B-3 SOg C02 NaQSi03 02 HCl
B-4 MgO K,O CO, NaOH NH;
B-5 KHCO; CO, Cu(OH), NaOH Ag

3amanne. BeiGepute cTpYKTYPHYIO (OPMYITY, COOTBETCTBYIONIYIO 3aJaHHOMY BEIIECTBY.

Homep
T BemectBo ®opmyna
B-1 F8203 /(K
a) Fe Fe 6) (|)>Fe— Fe=0
| | 0
O @)
Fe=—=0O
B) 0/ ) O0=Fe—O0— Fe=0
“NFe=0
B-2 Na>SO4 Na—O 0 Na—O O
a) s 6) e |
Na—qQ (0} Na—O O
Na—
B-3 HCIO; O O
P V4
a)  H—O0—CI{ | 6) H—o— c1Z
0 N\
O
I
H\ /O
B) 0=Cl—H—O r) cil |
O/ \0
B-4 K>S0; K—O y O K—O
a > 9 _ >s—o
K 0] K—O
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K /O\O i
B) s . ° " _8=0
K 0 K—O0
B-5 N,O; 0
a) O=N—N< 6) O=N—O0—N=0
0
O\ /N
B) | N—N=0 ) O=N—N=0
0

Tect Ne 2. XuMHAYecKH I 3KBHBAJIEHT

3ananue. Paccuuraiite MOISIPHYIO Maccy SKBHBaJIeHTa BBIJEICHHOTO MMPOCTOTO BellecTBA B JaHHOH
peakimu [T-3kB./Monb|. HammimTe ypaBHEHHE TaHHOM PEaKIiH.

Howmep Ba- Peaii Bapuanrte! 0TBETOB
pHaHTa a 0 B r
B-1 Cr + NaOH +H,O — 17,33 26 52 8,67
B-2 P+0,— 31 15.5 10,33 6,2
B-3 Ca +HCl — 2,0 40 80 20
B-4 0, +FeO — 32 16 8 0,8
B-5 Fe + CuSO4 — 56 18,7 14 28
3agaHue. DKBHBaJIEHT KHUCIOTHI B JaHHOH peaKIIMH pacCUHThIBAaeTCs Mo (hopMyie:
Homep BapuaHTBI OTBETOB
CoenuHenue
BapHaHTa a ] B r
B-1 H;PO, + 3Ba(OH), — (BaOH)s;PO, + 3H,O M/2 M/3 M/4 M/1
B-2 H,S0O, + 2Mg(OH), — (MgOH),S0,+ 2H,0 M/1 M/4 M-2 M/2
B-3 2H5;PO, + CaO —» Cﬁﬂ‘IgPO_AJg +2H,0 M/1 M/3 M/2 M/4
B-4 H,SO,; +NaOH — NaHSO,+ H,O M/1 M/2 M/3 M/6
B-5 HC1 + NaOH— NaCl+ H,0 M/1 M/2 M/3 M6

Tect Ne 3. PacTBOpBI.
3amanue. B 100 rpaMmax BoJbl pacTBOPeHa JaHHas Macca

BEIICCTBA. Onpe,t[e}mre MacCOBYHO OOJIHO

(B %) BCHICCTBA B paCTBOPEC H HAITHIIHTE YPpaBHCHHC JHCCOIMHAIIHH 5TOI'0 BEIMCCTBA.

Homep BapuaHThI OTBETOB
CoenuHeHue

BapHaHTa a 0 B  §
B-1 37 T XJI0OPOBOJOPOIHON KHCIIOTBI 27 37 2,7 3,7
B-2 18 r TeTparuAPOKCONMUHKATAa HATPUS 15,3 153 1,8 18
B-3 24 1 dochopHOI KUCTOTHI 19,4 24 1,94 2.4
B-4 28,5 r KapOOHaTa HATPUA 22.2 2,85 28.5 2,22
B-5 63 I HUTpaTa Kaaus 63 38,6 6,3 3,86

3aganue. Paccuntaiite THTP (I/MJI) pacTBOpa, B 1 TUTPe KOTOPOTO COAEPKUTCS 3alaHHAs Macca

BeIlecTBa.
Homep BapuaHTe! 0TBETOB
CoenuHenue
BapHaHTa a 0 B r
B-1 600 T NaNO; 0,6 1,2 24 3.6
B-2 219 1 AL(SOy)3 0,219 2,19 219 2190
B-3 1 r NaCl 0,001 0,01 1 100
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B-4 9 r CaHPO, 0,009 9 09 0,09
B-5 500 K>S0, 0,5 1 50 100
Teetr Ne 4. KecTKocTh BOJbI
3amanue. Kakoe U3 IpUBeIeHHBIX COSIUHEHNI OIIPENEIIET KECTKOCTh BOIBI?
Homep BapuanTtel 0TBETOB
Bun xxecTkocTH
BapHaHTa a 0 B r
B-1 IIOCTOSIHHAS Ca(HCOs), Fe(HCO3), NaHCO; CaCl,
B-2 BpeMeHHas NaHCO; KCl1 HCl Mg(HCO:s),
B-3 HOCTOAHHAL NaOH FeSO, H,CO; Mg(HCOs),
B4 BpeMeHHas Cu(HCO:s), NaHCO; H,0 CuClL,
B-5 HOCTOAHHAA NH; MgCl, H,S0.4 KHCO;

3amanne. B 1 M° BOIEBI coepKHTCS 3aTaHHOE KOIHIECTBO BellecTB. OIIpeeHTe IIOCTOSHHYIO Ke-

CTKOCTB BOJIBI.
Homep 3 Bapuanrtel oTBETOB
BentectBa B 1 M~ BOIBI
BapHaHTa a 0 B r
B-1 15 r Cr(HCOs)s, 136 T CaSO, 0,2 2.2 3 2
B-2 174 1 K,SO,4, 1551 NiSO, 1 2 4 5
B-3 680 r CaSO,, 7401 KCI 20 1 10 2
B-4 84 r NaHCO3;, 550 CaCl, 11 10 5 1
B-5 76T FeSO,, 56r KCI 1 2 3 10
Tect Ne 5. Onpenenenne pH u rugpo/ins cosiei
3amanue. Paccuutate pH pacTBOpa JaHHOTO BENIECTBA.
Howmep Beiiéino BapuanTsl oTBETOB
BapHaHTa a 0 B r
B-1 0,01 M NaOH 1 3 11 12
B-2 0,001 M HCI 1 3 5 11
B-3 0,1 M CsOH 1 2 7 13
B-4 0,01 M HBr 1 2 10 12
B-5 0,1 M HNO; 1 2 7 13

3aganue. Konctanty (Kr) u cremens (h) runpommsa maHHOM COMM pacCUUTHIBAIOT IO (hopMyTam:

Hoen BeniectBo BapuaHTtsl 0TBETOB
BapHaHTa
B-1 L1,S0,4 _ -
B2 |CaS a) K : ’
B-3 CaBr; ﬁ) Kr=— h= g
B-4 |NaHSO; ’
B-5 CH;COONH, B) Kr= h= —
I) aHHAs COJb THIPOIIH3Y HE MOJABEPracTcs

Tect Ne 6. XuMHA4YecKasd KHHeTHKA

3amanue. KnHeTHUecKoe ypaBHEHUE UL IAHHOM IPIMOH peakIinu UMeeT BHJL:

Howmep Ba-
pHaHTa Peaxius BapuanTsl otBeTOB
B-1 SO,(r) + NOs(r) — SOs(r) + NO(1) a |v=k[SO,][NO,]
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v=k[NO,][NO]

v=k[SO,][NO,][NO]

B-2

SiH4(r) +205(1) — S102(T)

v=k[SiH,][O] -

v=k[0,] 7[SiO]

v=K[S1H,][S10; ]

v=k[0,]?

B-3

2Ca(T) + Ox(r) — 2Ca0(1)

v=k[Ca]’[0O,]

v=k[Ca]’[0,][CaO]’

v=k[0,][CaO0]”

v=k[O]

B-4

2NO(1) + O5(r) — 2 NO,(1)

v =k[NO] °[O,]

v=Kk[NO,]’ [05]

v=Kk[NO,]’[NO]

v =k[NOJ’[O,][NO,)J’

COx(1) +2Mg(T) — 2MgO(1) + C(T)

v=k[CO,][Mg]"~

v=k[CO,][C]

v=k[MgOJ’[CO,]

s IR =1 W T e T -~ I =L I R - = - T -~ I O T I T - )

v=k[CO5]

3ananue. OnpenenuTe, Kak H3MEHHUTCS CKOPOCTh PeaKIUH P 3aJaHHOM TeMITepaTyPHOM K03 G-
(buImeHTe Y 1 H3MEHEHHH TeMIepaTyphl oT t; 10 to (T - YBeJIMUUTCS; | - YMEHBIIUTCH).

Howmep H3meHeHue TemMmepary- BapuaHTHI OTBETOB

BapHaHTa PBI a 0 B r
B-1 t;=80",t,=100",y=2 | | B2 pa3za | B4 paza 1B 2 pasa 1 B 4 pasza
B-2 th=20",6=0",y=2 | B2 paza | B4 paza 1B 2 pasa 1 B 4 pa3za
B-3 t,=50",,=70" ,y=3 | B 3 paza |l B9 pa3 1B 3 pasza 1 B 9 pa3
B-4 t,=40" ,t,=20" ,y=3 | B3 paza B9 pa3 1B 3 pasza T B9 pa3
B-5 t,=20",t,=30",y= | B2 pa3a |l B4 pasa 1B 2 pasa 1 B 4 pa3a

Tect Ne 7. XumMu4eckasi TEepMOTHHAMHKA
3aganue. Ucnonb3ysa Tadbnuny «TepmoanHaMudecKie MOTEHITMAIBD), pAaCCYHTAaHTe H3MEHEHNUE
CTaHJapPTHOH SHTATBIIHH PeaKIluu, K J[#/MOb.

Homep Pestiin Bapuantsl oTBETOB
BapHaHTa a q] B r
B-1 COyy + MgOp — MgCO;5y -101.5 -2090,9 101,5 2090.9
B-2 CoHu+ Hoy — CoHegr 32,39 -32,39 136,95 -136,95
B-3 2S05¢) + O2¢) — 2503 -1382.4 -196.6 13824 196.6
B-4 2NOs ) — Na2Oyn 77,15 -77,15 -58,41 58,41
B-5 CoHuy + HoOp) — CoH50H 4404 573,42 -44,04 -573.,42

3agaHHe. Onpe,ueﬂme TCILUIOTY CropaHus 1 Kr ToIuIHBa IO TEPMOXHMHYCCKOMY YPaBHCHHIO.

Bap- BapuaHThI OTBETOB

HaHT Peaxms a 0 B r
B-1 | GH, +2,50, »2C0O,+H,0 + 1226 kJ[x/Mo7Ib 4530 | 37515 | 4715 | 47154
B-2 | CH;0H +1,50,—CO,+2H,0 + 639 x/l/Moms | 2341 19969 | 3567 | 35987
B-3 | GgHy5+12,50, =»8C0O,+9H,0 + 5116 kJIx/Momb 2378 34511 | 44877 | 46382
B-4 | GHy +30, »2C0, + 2H,0 + 1323 ]Ik 9843 | 47250 1356 | 4678
B-5 | C4Hyo16,5 O; 24CO,+5H,0+ 2659 kJx/MoIb 45845 | 3570 | 36586 | 4312
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Tect Ne 8. ORHCINTEIBHO-BOCCTAHOBHTEJIbHbIE PeaKIHH

3apanue. OnpenenuTe KOTHIECTBO 3JEKTPOHOB, IPHHATHIX OKHCIUTENEM B JaHHOM peakiun. Co-
CTaBbTE€ YPaBHEHHUE 3TOH PEaKIUHU.

Homep Bapuantsl oTBeTOB
Cxema peakiuu
BapHaHTa a 0 B r
B-1 FeSO, + HNO; o + HySO4 — NO, +... 4 1 2 3
B-2 KMnO, +H,0, +H,SO4 — O, +. .. 7 1 3 5
B-3 KMnO4 +Na,SOz; + H,O — MnO» +... 5 1 3 4
B-4 Al +NaNO; + NaOH— NH; +. .. 8 2 4 6
B-5 Nag SOg - KgCI’gOT + HgSOq — CI’g(SO4)3 Frzen 8 2 4 6

3aganune. Hamunmre ypaBHeHHe JaHHOI peakIMH U ImoJdepuTe K03 PHITHEHTH MeTOA0M 3JIeK-
TpoHHOTro 6anaHca. PaccunTaiiTe S5KBHBaJI€HT BOCCTAHOBHTEIS B PeaKIIHU

Howmep BapHaHTBI OTBETOB
Cxema peakiuu

BapHaHTa a 0 B r
B-1 Al +NaNO; + NaOH— NaAlO, +. .. 9 10,6 13,5 27
B-2 H;PO; + AgNO; + H,O — H;PO, +. .. 41 82 84,5 18
B-3 Mn(NOs), + H,O, + KOH — MnO, +. .. 34 40 89.5 179
B-4 KMnO, + Na,SO; + KOH — Na,SO,4 +... 158 31,6 63 126
B-5 Fe(OH), + NO, — Fe(NO;); +... 90 45 46 23

Tect Ne 9. T'anpbBaHHYeCKHE 3JIEMEHTbI
3ananue. Onpenennre, KaK 3alHChIBACTCS aHOIHBIHN IIPOIleCcC B 3a/IaHHOM T'aIbBAHUIECKOM 3ITe-

MCHTE.

Homep Ba-
pHaHTa

CxeMa ralpBaHHYeCKOTO 3JIeMeHTa

B APHAHTEI OTBETOB

B-1

Zn| Zn*" || Fe™ | Fe

Fe —2e— Fe™™

7n—2e — Zn”

Fe*" + 2e— Fe

7n+2e — Zn°

B-2

Al |AP™ || Co™ |Co

Al +3e— Al

Co—2e— Co~"

Al —3e— AP

Co” +2e —Co

B-3

Cu|Cu™ || Ag" |Ag

Cu~ +2e —»Cu

Ag +e— Ag

Cu—2e— Cu”"

Ag—e— Ag’

B-4

Zn|Zn~" || Cu™"| Cu

Cu” +2e —»Cu

7n—2e — Zn>"

7n+2e — Zn”

Cu~—2e— Cu

B-5

Cr|Cr” | Sn™" |Sn

Sn—2e— Sn°"

Cr—3e —>Cr-

Cr +3e > Cr

H ORI R =R O R = "R = WO

Sn°T +2e— Sn

3aganue. PaccuuTaiiTe 3]IC raIbBAHHYECKOT O 2JIEMEHTA B CTaHIaPTHBIX YCIIOBHAX.
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Homep | Cxema raibB. 3JeMeH- BapuaHThI OTBETOB
BapHaHTa Ta 0 B r
B-1 Al| Al || Co™" [Co -138B 028B 1,38B ~1,66 B
B-2 Fe | Fe™ || Sn™"| Sn 03B —~0,44 B 0,14B -03B
B-3 Mg [Mg~"|| Ni~"|Ni ~025B 218 — 2378 2,1B
B-4 Li[Li |[Cu” |Cu ~338B 3,38B ~3,04B 034B
B-5 Ca | Ca” || Pb” |Pb 2,74 B —0,13B 2.87B —274B

Tect Ne 10. DaerTpo.iu3

3agaHue. HpH SJICKTPOJIHN3E PAcTBOPa COJIH C aHOAOM A IIPOHECCHI, IIPOHCXOAAINHNEC Ha KaTOJAC H

dAHOJC, 3alIUCBIBAFOTCA CIICAYHOITHM 06pa30M:

Bapmant @opmy- | AHOX BapuaHThI OTBETOB
JIa COIIH A a 0 B r
B-1 CuCl, C Cu”+2e—Cu | 2H +2e—H, | Cu”+2e—Cu | 2H —2e—H,
2C1—2e—Cl, 2ClI2e—Cl, | 2Cl1+2e—2CI | 2ClI-2e—Cl,
B-2 K>SO, & 2H +2e—H, K +e—K 2H + 2e—H, K +e—K
2H,0 -4e — —|2H,0—-4e — —| 2H,O +4e— 8042' —2e—
0, + 4H" 0, +4H" — 0, +4H" —20,+8S
B-3 NaCl C Na"+e—Na | 2H +2e—H, | Na +e—Na Na —e—Na
2ClI—2e—CL 2CI2e—Cl, | 2Cl1+2e—2CI | 2CI —2e—CL
B-4 | NiSO, | Ni | Ni"+2e »Ni | 2H +2e—H, | Ni+2e —»Ni | Ni +2e —Ni
2H,0 —4e — —|2H,0 —4e — —| Ni—2e »Ni’" | SO4” —2e —
03+4H+ 02+4H+ _)202+S
B-5 K;PO, c 2H +2e—H, | 2H +2e—H, K +e—K K +e—K
2H,0 + 4e— |2H,O0—4e —» —| PO, —3e — | 2H,0—4e —
—)03+4H|— 02+4H+ — 20, +P —)02+4H+

3ananue. Paccuuraiite Maccy MpoayKTa, 00pa3oBaBIIErocs Ha KaTojie 3a BpeMs t (Jac) u cHile ToKa
I (A) mpH 31IeKTposM3e pacTBOPa COJH € YTOIBHBIM aHOI0M. HamuminTe ypaBHEHHE PEakIiH 3J1eK-
TPOJIH3a U PEaKIUH, IPOTEeKArOIHe Ha aHO/E U KaToe.

Howmep @®opmyna | Bpemsa | Cuma Toka BapuaHTsl OTBETOB
BapHaHTa COIH t, gac LA a (7} B r

B-1 NaCl 1 30 2,24 1,12 12,9 25,1
B-2 Cu(NOs)» 4 2 0,6 0,3 9,7 19,4
B-3 CaCl, 2 10 0,75 L5 29.8 14,9
B-4 Na»SO4 3 4 20,6 10,3 0,9 0,45
B-5 LiCl 4 5 L5 0,75 10,5 5,25

Tect Ne 11. Koppo3usi MeTaLl10B

3aganue. BeiOepuTe aHOJHOE ITOKPBITHE JIVIS TAHHOTO MeTajlIa.

Howmep Bapu- Metart BapuaHThl OTBETOB
aHTa 0 B r
B-1 Fe Co Cu Mg Pb
B-2 Mn Sn Fe Zn Al
B-3 Al Mg Ni Mn Cd
B-4 Ti Co Be Cr Ag
B-5 Zn Pb Fe Ti Cu

3aganue. KatogHBIM IIOKPBITHEM ATA JaHHOTO METAJlIa ABIIACTCA:
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BapHaHT MeTtam BapHaHTHI OTBETOB
a 1 B T
= Al Mg Ca Cr BRe
B2 Cr Mg Fe 7n T
2 Pb Cr 7n Al Cu
B4 Fe Mg = — =
B-5 Co Sn Al 7n Mn

Tect Ne 12. CTpoeHne aToOMa H XHMHYeCKasi CBA3b

3aganue. CocTaBbTe AIIEKTPOHHYIO (POPMYITY JAHHOTO aTOMa B BO30OYKIEHHOM COCTOSHHH. J[aHHAs

3IIEKTPOoHHAs (OpMysIa COOTBETCTBYET aTOMY:

Homep Atom BapuanTsl 0TBETOB
BapHaHTa a 0 B r
B-1 [1s"2s™2p° Si N Be C
B-2  |1s%2s™2p°3s™3p°3d’4s’ Ti Ca Mn \
B-3  [1s"2s2p°3s°3p°3d’4s Co Ca Cr Fe
B-4 |[1s72s2p’ S 0 Se F
B-5 |1s72s%2p®3s%3p°®3d1%4s’ Ca Mg Zn Cu

3agaHue. HOJIHpHBﬂHHH XHUMHYECKHX CBS3€H B IAHHOM COCIHMHEHHH IIPOHUCXOHUT:

Homep
BApHAHT BemectBo @opmyiia
B-1 NH; I+1 H H f;
a) /N\ 6) N B) /1*1\ r) /N\
~
H H H \\H H H H H
B-2 HCIO» a) H=0—->Cl 20 6) H»>0O=—Cl =0
B) H»0=—CI3 O N H>O0—>Cl=o0
B-3 SOCl, 1 prae
s oXsl 6 0
Cl Cl
Cl Cl
~
B 0xS < JCEC I
Cl Cl
B-4 HPO; 4.0 0
a) H+O+P< 0) H—ho—-pg
\ - 0
0 2,0
B) H—I-Oq—p/ r) H-(—O-‘—P\\/‘;
%O 0
B-5 H-S
a) H>S ©6) H>S B) H=S ) H=S
H H H H
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2. PacueTHas paodora.

Pacuetnas paboTa sBIseTCS YacThIO CaMOCTOATENBHONH pabOTHI CTY/ICHTOB.
PacueTtnast paGoTa BEIIONHAETCS B OTAENBHON TETPaIU C COOTBETCTBUN C 33JJaHIEM
1o BapuaHTaM. PacdeTHas paboTa cocTouT U3 3-X 4acTell, B KaXKJI0I 9acTH II0 S5 3a-
nad. PemeHue THIIOBBIX 337jad U3 pacueTHOIl paboThl  pa3dupaercs B ydeOHO-
MeTOIMYecKuX mocobusx. Pemnenne pacuetHoil paboThl onleHNBaeTcs B Oaiax — 1o
3 Oamna 3a Kax /Ay IIPaBIIBHO PEMIEHHYIO 3a7jady, MaKCUMalbHO 45 0anios.

IIpumep pacueTHOI padoTHI

1. Paccunraiite 00BEM rasa, KOTOpEIl 00pa3yeTcs IpU pacTBOpeHUN 12 I KambIlusl B
130BITKE COMAHON KUCIOTH. Hanmumure ypaBHeHUE peakIui, OIpeeInTe TUII Peak-
LU, HA30BUTE MCXO/HBIE BEMECTBA U POAYKTHI PEAKIINI, KIIACChl K KOTOPBIM OTHO-
CATCA 3TH BEIECTBA
2. Hammmmure snextpoHHyo Qopmyny smementa Co. YKaxure, K KakoMy 3II€K-
TPOHHOMY CEMENCTBY IPHHAMIEKHUT >TOT  3IeMeHT. llpuBeaure 3IeKTPOHHO-
rpaduueckyro (GopMyny Ui Bale€HTHBIX DJIIEKTPOHOB B OCHOBHOM U BO30YIK/I€HHBIX
COCTOSIHISIX, YKa)KUT€ BO3MOKHBIE THUIBI THOPIIM3AIIUUA U BAJIEHTHOCTHU 3IIEMEHTA,
IIPUBEANTE IIPUMEPHI COEINMHEHNI, B KOTOPBIX 3JIIEMEHT HMeEeT TaKHe BAJIEHTHOCTU.
HazoBute BemectBa K,S 1 CaOHNO;, k1ace coequreHnil. YKaXkKUTe THOBI XUMHIUe-
CKHIX CBA3€H MEXJy aTOMaMU B JIAHHBIX COCIMHEHUAX.
3. Jlts BoccTaHoBneHUs 16 r okcujaa cephel Tpedyercs 3,6 r yriaepoaa. Ompeaennre
BaJIEHTHOCTH CEPHI B OKcHjie 1 (hOPMYIIY OKCHUJA, IIPH YCIOBUU, YTO B peaKkIuu oopa-
3yeTCs YIIIEKUCIBII ras.
4. B o6weme Bogsr V(IH,0) pactBopmn maccy BemecTBa m. [ITOTHOCTS mOJTy9eHHO-
I'0 pacTBOpa p.

a) Haiiqute MaccoByIO JIOJIO BEIIECTBAa B PacTBOpE, MOSIPHYIO U HOPMAIIBHYIO
KOHILIEHTPALIH, TUTP IIOJIY4EHHOI'0 PacTBOPA;

0) Kakiie 00beMBbI MOTYIEeHHOTO pacTBOPa U BOABI HY)KHO B3SITh, YTOOBI IIPUTO-
TOBHUTH 00beM V] (B MJI) pacTBOpa JIaHHOTO BeIecTBa ¢ KoHITeHTparmeil Cm;?

B) Kakoii 00bem pacTBopa BemecTBa X ¢ KoHIeHTpanueil CH HeoOXOoauM s
HelTpann3anu pacTBOpa MOIyYeHHOTO B IIYHKTE 07
a)V(H,0)=100 mmu, BemectBo — H;PO,, m(H;PO,) =19,6 1, p=1,09 /M ;
6) V=300 mu, Cm; = 0,5M
B) BemecTBo X — KOH, Ca(KOH) = 11.
5. B 150 1 mpupopgnoii Boasr comepxutrcs 35,5 r CaSOy, 61,6 T Ca(HCO3),, 184 r
MgCl,. Uemy paBHa MOCTOSIHHAs U BpeMEHHas >XK€CTKOCTh BojbI? Hammmmre peak-
LU YJAIIEHUs COJIEll ITOCTOSHHOM KECTKOCTH 3TOH BOJBI C IOMOIIBIO KalbIIMHUIPO-
BaHHOII CObL.
6. Harmmmure Ha3BaHusA JIBYX JaHHBIX 3nekTpoianTtoB H,S m KOH, k kakomy knaccy
COEIIHEHUI OHU OTHOCSTCS U KAaKUM JJIEKTPOIUTOM SIBISIOTCA (CIIBHBI AIIEKTPO-
JUT WIN caabswiil anekTpomut). CocTaBbTe YpaBHEHUS JAUCCOIMAIUN JBYX JAHHBIX
3MEKTPOIINTOB U paccunTaiite pH BOAHEIX pacTBOPOB 00OUX BEIIECTB ¢ KOHIICHTpA-
mueit Cm = 0,005 M.
7. N conmu PbCl, HanmmmTe ypaBHEHHS THIPONN3a B MOJEKYISPHOIl, MOTHOI U
KpaTkoil noHHOI dopMme, ompeienuTe THII THIPOIN3a, paccuuTaliTe KOHCTAHTY TU/I-
ponmsa, creneHb rujapommzan pH pacTBopa 3TOI conM ¢ KOHIEHTpaLUel
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CMm =0,0005 M
8. Jlma maHHOI XNMHUYECKOI peakiuu HAIUINUTEe KMHETUYECKOE YPaBHEHHE U Olpe-
JIeITe TEOPETUUECKUl MOpSAIOK peaknuu. Paccumrailte, KaKk M3MEHHTCA CKOPOCTH
peaKIN IpHU YKa3aHHBIX N3MEHEHIIX YCIOBUI MPOTEeKaHsA peakun (Tadi. 6).
9. JIms oopatumoii peaknmm C(TB) + O,(T) «» CO,(r) + Q ompenennuTte, B KaKyIO CTO-
POHY CMECTHTCSA PaBHOBECHE pPEaKINH, €CII: a) YMEHBIINTh JaBJleHHe; 0) YMEHb-
IMITH TEMIEPaTypy; B) yBeamduth koHIeHTpamo CO, . PaccunuTtaiite paBHOBECHBIE
KOHIIEHTpAIlU BEIIECTB, €CIU HaudalbHas KOHIIEHTpAalus KUCIOpOJia paBHA 2
MOJIB/M, @ KoHCcTaHTa paBHOBecusa Kp = 20.
10. I narnoi peakmuu 3S(TB) + H,O(r) <= 2HLS(T) + SO4(T)
paccunTaiite usMeHeHue sHTambnun AH,es, 3HTpommm AS,gs u sHepruro I'ubbca
AG,g. Ompenenure THUI peaklni Mo TemnoBoMy 3¢ dekTy (3K30TepMudecKas N
SHIOTEPMUYECKAsA) U BO3MOXKHOCTH CaMOIIPOM3BOJIBLHOTO IIPOTEKAHUS PEaKIuN B
MIPsIMOM HaIpaBIIEHUN IIPU CTAHIAPTHBIX YCIOBHAX .
11. Ykaxkure creneHb OKHCIEHHS Kaxkgoro aromMa B BemlecTBax P, HNO; m NH;.
OrmnpenennTe OKNCIUTETHFHO-BOCCTAHOBUTEIbLHEIE CBOIICTBA 3THX BEIECTB (BEIIECTBO
MOJKET OBITH TOJIEKO OKHCIINTEIIEM, BEIIeCTBO MOXET OBITh TOJIBKO BOCCTaHOBHTE-
JIeM, BEIIECTBO MOXET OBITh M OKHCINTEIIEM U BOCCTAaHOBUTEIIEM B 3aBHCHUMOCTH OT
ycaoBUil). YKakuTe, KaKoe I3 MPHUBEICHHBIX IPOIECCOB
NaCrO, — Na,CrOg4; Au,O; — Au npecTaBIsII0T coO00I OKUCIeHUE, a KaKOe — BOC-
cTaHOBIIeHUEe. Hammmure 371€eKTPOHHBIE YPaBHECHNA.
12. HammmmmTe ypaBHEHHS peakimii, HaliguTe ko3 (QUITNEeHTH B STUX YpPaBHEHISIX
METOJIOM JIIEKTPOHHOTO OajaHca, YpaBHAIITe peakiuioo. PaccunTaiiTe >KBHBAICHTEHI
OKHICIIUTEIISA U BOCCTAHOBUTEIA.

KQSO3 i KMI'].O4+ HgSO4 - MBSO4 +

SOg + KM1'104+ HgO_’ MI‘IOQ g

13. Harmmmte ypaBHEHUS 3IEKTPOAHBIX IIPOIIECCOB MPH 3IEKTPOIN3E BOJHOTO pac-
TBopa comu AgNO; c rpadutoBeM aHogoM. PaccuuTaiiTe Macchl BENIECTB, BBIJE-
JTMBIIUXCSA HA KaTOJIE U aHOJIe Ipu cuie Toka I= 7a 3a Bpems t=4 gac.
14. Tlonmp3ysack TaOmumell CTaHIaPTHBIX SIIEKTPOIHBIX ITOTEHIINATIOB, COCTABLTE CXe-
My TallbBAaHUYECKOTO 3IEMEHTA, COCTOAIEro U3 AByX MeTawioB Ag u Co, morpyxeH-
HBIX B pacTBOpbI ux coiueil ¢ koHnearpanueit Cy~0,07 M u Cy~0,025 M coorBercT-
BeHHO. PaccuuraliTe MOTEHIHNAIB KaXJI0ro 3nekTpona. Hammmure ypaBHEHUS Ka-
TOJHOI'0 M aHOJHOTO IPOIECCOB, TOKooOpa3syromyo peakmnuto (TOP) u paccunraiite
3J1C »TOro 31€MEHTA.
15. XKene3zHoe uzenne Mokpeln cBUHIIOM. Kakoe 3To MOKpPBITHE — aHOHOE WIIH Ka-
TonHoe? Hammmurte ypaBHEHISI aHOJHOTO H KaTOJAHOI'O IIPOIIECCOB KOPPO3UHU 3TOTO
M3Aeus IIPU HapyIIIeHNU MOKPHITHS BO BIIaKHOM BO3yX€ U B KHUCJIOI cpejie.

3. IlepeuyeHb BONPOCOB, BHIHOCHMBIX Ha HNPOMEKYTOUHYI0 ATTeCTALHIO
(3K3aMeH):

Y ATONIHO-MOJIeKyJ'IHpHOG YUYCHHC. OcHOBHBIE XUMHYECKHIE MTOHITUS: aTOM, MOJICKY-
J1a, 3JICMCHT.

2. OCHOBHBIE CTCXHNOMCTPHYCCKNC 3aKOHBI XITMHII. 3aKoH COXpaHCHUA MACCBI BCIIIC-
CTBa
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3. 3aKO0H IIOCTOAHCTBA COCTaBa. JKBUBAJIECHT. 3aKOH SKBUBAJIEHTOB. 3aKOH ABOTaJipo.
MomnsHEIT 00beM raza.

4. Duepretndeckue 3¢ (HeKThl XUMIIECKUX PEeaKITHIil.

5. Crpoenne atroma. SnmepHas Mojens aroma. CTpoeHUE 3IeKTPOHHON 000JI0YKM
aToMma Bojopoja o bopy.

6. JIBoiicTBEHHass KOPIIyCKYJISPHO-BOJIHOBAs MPHUPOJia 3IIEKTpOHA. YpaBHeHHe Jle-
Bpoitnsa. ATomMHas opOUTAIE.

7. XapaKTepuCTUKA SHEPTUH ANEKTPOHA YETHIPhbMs KBAHTOBBIMH YHCIIAMHI.

8. IIpunnun Ilaymn. IIpaBmno 1'yHja. DekTpoHHAss €eMKOCTh YPOBHEN U IOyPOB-
Heil.

9. PacmpeneneHne >IeKTPOHOB B aTOMax IO YPOBHAM U mnoAypoBHsAM. IIpaBumia
Kneukosckoro. [Ipumepsr.

10. s, p, d, f - PIeMeHTH U UX MECTO B HEPHOJMYECKOIl cHCcTeMe XMMUYECKUX dIIe-
meHTOoB J[. 1. Meneneena.

11. Ilepuoguueckuii 3akoH J[.1A. MenneneeBa. CoBpemeHHas GopMYyIHPOBKA IEepUO-
JIT9ECKOT0 3aKOHA.

12. Ctpykrypa nepuoamaeckoi cucreMsl /I 1. Menneneea. XapakTepucTuKa Ipymil
U IEPUOJIOB.

13. KoBaneHTHas cBs3b. MexaHN3M BO3HUKHOBEHUs KOBAJIeHTHOU cBsa3u. CBolicTBa
COEIMHEHNI C KOBaJI€HTHOII CBA3BIO.

14. JIoHOpHO-aKIIENTOPHBIII MEXaHN3M BO3HNKHOBEHHS KOBAJIEHTHOI cBsA3U. Bojo-
POAHAs CBA3b U €€ 3HAUCHUE B CBOIICTBAX BOJIBL.

15. MoHHas cBaA3b. MexaHn3M BO3HUKHOBEHIS HOHHOI cBs3U. CBOIICTBA COEMHEHUI
C MOHHOM CBA3BIO.

16. CxopocTh XUMIYECKIX PEaKIUil, 3aBUCHIMOCTh CKOPOCTH OT Pa3IMYHEBIX (haKTo-
POB.

17. BrusiHue KOHIEHTpALNN PEarupyomuX BEIECTB Ha CKOPOCTh XUMHYECKUX pe-
axumii. OCHOBHOII 3aKOH XUMM4eckoil kuHeTnkn. KoHcTaHTa CKOpOCTH XUMIYECKIX
peakiuii 1 ee PuU3MIecKuil CMBICIL

18. 3aBUCHMOCTh CKOPOCTH XUMUUYECKUX peaklnil oT Temieparypsl. [IpaBumo Bant-
Todda.

19. AKTHBHBIE MOJIEKY Bl 11 SHEPTHS AKTHBALINN.

20. Karanu3. MexaHn3m JieificTBUSA KaTaln3aTOPOB.

21. OOpaTumMble U HEOOPATUMbIE XUMITYECKIIE MPOTecChl. XUMIYECKOe PaBHOBECHE.
22. KoHcTaHTa XNMUUYECKOTO PABHOBECHS TOMOI€HHBIX U T'€TEPOT€HHBIX peaKI[uil
(3aKkoH JelicTByrOMUX Macc). [IpuMepsr.

23. IIpunnun Jle-ITatense. @akTOpPHI, CMENMIAIOIINE XUMIIECKOE PABHOBECHE.

24 OcHOBBI TepMOJUMHAMUKN. BHyTpeHHAA >Heprus u >HTansnusd. llepBeill 3akoH
TepPMOJAMHAMUKH.

25. Tepmoxumus. 3akoH ['ecca.

26. Termoroii 3pdeKT XUMIIECKOIT peaKITi.

27. llpuunun pacdera TemwtoBoro 3¢ dexra peakmnuu. Temnora oOpa3oBanus. Termmora
HENTpaIn3aIun.

28. Obpatumble U HeoOpaTuMble Iporecchl. HampaBineHHOCTh MaKpPOCKOIMYECKIX
IIPOIIECCOB. DHTPOIIHS.

29. Bropoii 3akoH TepmoauHaMuku. [IoHATIIE SHTpOINH.
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30. Dueprua ['m06ca. OmnpeneneHne ycIoBUil paBHOBECHA U HANpaBICHHOCTU IPO-
I[ECCOB 10 U3MEHEHUIO TEPMOIMHAMUYECKIX (DyHKITHIL.

31. Tperuii 3aKOH TEPMOUHAMUKHA.

32. IlonsATHE O AUCHEPCHBIX cucTeMax. Kmaccudukaims IHCHEPCHBIX CUCTEM IO ar-
pEraTHOMY COCTOSIHIIO U pa3MepaM YacTHUIl JUCIIepCHOI (a3bl.

33. I'maponuz. Tumsl ruApoIN3a, KOMNYECTBEHHBIE XapaKTEPUCTUKN THIPOJII3a.

34. I'maponu3s no KaTHoHy. KoHCTaHTa U cTelleHb THAPOIN3a.

35. 'maponus o annoHy. KoHcTaHTa U cTeneHs TIJIpoan3a.

34. I'mpponn3s 1o kaTuoHy 1 aHnoHy. KoHcTaHTa 1 cTeneHs THApon3a.

36. Uonnoe npousBesieHne Boasl, Bojgopoauslil "pH" u ruapokcunsssii "pOH" no-
KazaTelIu, UX B3alMOCBSI3b I pacyer.

37. Oxucnurtens 1 BoccTaHoBuTenb B OBP, MeTo 1 311eKTpoHHOTO OanmaHca Jisd MOoITy-
geHnsa ko3 duruertos B OBP.

38. CocraBneHue 3IeKTpoOHHOro Oananca u Harmmcanue OBP.

39. DnekTpoaHbIe IOTEHINANE]L. [ I[pHYHEI X BO3HUKHOBEHIIS.

40. Psap HanpshkeHUs METaIoOB, €ro MCIIOIb30BaHNUE VIS CO3/aHUA TaJlbBaHNYIECKIX
311eMeHTOB. COMOCTAaBUTh CBOIICTBA METAIUIOB B COOTBETCTBUU C PACIIONIOKEHHEM B
BOJIOPO/IHOII IIKaJe MOTEHIINAIOB.

41. YcTpolicTBO rampBaHHYECKOro »meMeHTa JlaHmdmsa-SkoOn. YpaBHEHHSA >IEK-
TPOJHBIX IIPOIECCOB, TOKOOOPA3YIOMIAs PEAKIUS I pacdeT 3.7.C.

42. YcTpoilcTBO KHCIOTHOTO aKKyMYJISTOpa. Y paBHEHUS 3JIEKTPOJHBIX IIPOIIECCOB,
3apsAAKHI U Pa3psAKA aKKyMYIATOPA.

43. YcTpoliCTBO IIENOYHOTO aKKYMYIATOPA. Y paBHEHUS 3JIEKTPOJHBIX IIPOIIECCOB,
3apsAKA U pa3pAAKU aKKyMYIATOpa.

44. YcrpoiictBo 6aTapen (Zn-Mn). Y paBHEHHS 3IEKTPOJIHBIX IIPOIIECCOB.

45. YcTpoilcTBO CTAaHAAPTHOTO BOJIOPOIHOTO 3JIeKTpoaa. YpaBHeHune HepHcera.

46. TanpBanmueckuii 3memMeHT. OCHOBHBIE IIPUHIIUIIEI €70 PaOOTHI, 3alUCh TalbBa-
HI4eckoll nenu, ypapaenue TOP.

47. DnexTpoim3 pacIyIaBOB EKTPOIUTOB. IIpakTuueckoe NpuMeHEeHNE EKTPOIN3a
pacIuiaBa COJIeI.

48. Dnexrpomm3 pacTtBopoB coiuell. [lopsiiok BeiieneHNss KaTHOHOB U aHHOHOB Ha
JIEKTPOJAX.

49. 3axonbl @apajes 1 3ekTpoin3a. [IpakTndeckoe NpuMEHEHNE 3NEKTPOIN3a.
50. DnexTponu3 ¢ pacTBOPUMBIM aHOAOM. IIpakTHdeckoe IpUMEHEHNE 3IEKTPOIH3a
C PaCTBOPUMBIM aHOJIOM.

51. Koppo3sus metamnoB. Knaccuduxamis KOppo3NOHHBIX IIPOIECCOB.

52. OCHOBHBIE NIPUHINIIBI 1 METO/IBI 3aIIUTE] OT KOPPO3MH METAIIJIOB.

53. MerammdecKkue MOKPHITHA. AHOJHBIE U KaTOHBIE.

54. Xummdeckas ocHOBa aTMoc(epHOI KOppO3UN METaJLIOB.

55. Xumnaeckas u 3neKTpoxumMmdeckas koppo3us. [IpuBeaure mpuMepsl, ypaBHEHUS
PEaKIIHIL.

56. Koppo3us MeTauioB B pa3IHYHBIX cpejlaX. 3aBUCUMOCTh CKOPOCTH KOPPO3UH OT
IPUPOJBI METAILIA.

57. llpakT4eckoe IIpIMEHEHNE AaHOAHBIX IIOKPBITUII HA MEeTallIaX.

58. IIpakTuueckoe NIpUMEHEHNE FIEKTPOIIN3a I 3alUTE OT KOPPO3 .
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59. Karomnas 3amura OT KOPpPO3UH. DJIEKTpoXHMMHUYeckas ocHoBa. [Ipaktudeckoe
IIPUMEHEHUE.
60. AHOTHaA 3amUTa. DJIEKTPOXUMUIECKasi OCHOBA. [IpakTudeckoe MpUMeHEHNE.

6.2. OnucaHue NoKa3arejied H KPHTepHEB KOHTPOJIA YCIIeBaeMOCTH, OIIHCAHHE
IKAJ OIleHHBAHHUA
CucTeMa peHTHHIOBOI'O YU€TA 3HAHHI H HABBIKOB CTYJACHTOB:

OnenuBaemsblll mapametrp | UatepBan | [loBTopHOCTH | PeliTunroBas oneHka
OIIEHKU
Ilocentenue Jlekiun 0-1 8 0-8
JlaGopaTtopHbIie 2-5 10 20-50 20-88
padoThI
Texyimasg oneHka | PacueTHbie pado- 8-15 3 24-45
3HAaHWI U HaBBI- | THI
KOB TectupoBanue 2-5 12 24-60
KonTtponpHas 10-20 3 30-60 78-165
pabota
Hrorosas cymma 0amioB 98-223
Jud depenmuanus HTOroBOMH OIeHKH (aBTOMAT)™ nomyck — 100-149
3—150-179
4-180-199
5-200-223

* Ilpumeuanue: Ha ycMoTpeHne ekTopa Ipl CBOCBPEMEHHOM BBIOIHEHNN J1a0opa-
TOPHBIX PabOT, pacCUeTHHIX pabOT U MOCENMEHNN JTEKITHIL.

T quﬁl{o—Meronnqecnoe H HH(l)OpMaHHOHH()e oOecmeueHHe JHCHHIIITHHBI

7.1. OcHoBHas JuTEpaTypa
1. I'muaka, H.JI. O6masa xumus. — M.: KaoPyc. — 2010.— 752 c.
2. Kuszes, JI.A. Heopranmdeckas XuMimsi: YIeOHUK i1 OaKalaBpOB; A CTY/ICHTOB
Y4eOHBIX 3aBe/IeHNUIl, 00yJarOIIXCs 110 arpapHBIM HAIIpaBIEHUAM IIOTOTOBKI OaKa-
JABpPOB U MAaruCTPOB M arpapHbIM HaIIpaBIEHUSM IIOJTOTOBKH JIUIUIOMUPOBAHHBIX
crrerrmanuctoB./JI. A. Kusaszes, C.H. Cmapeirus. — M.: FOpaiit. — 2012, — 592 c.

7.2. JlonoJHHTeIbLHAaHA JUTEpaTypa
1. AxmeroB, H.C. O0mas u Heopranmueckas xumusg. YueOnnk./, H.C. AxmetoB. —
M.: Beicmias mkona. — 2009. — 743 c.
2. Bacunbes, B.II. Ananmntuueckas xumusa: B 2 ku.: Ku. 1: Turpumerpuueckne n
rpaBuMeTpmdecknii Meto sl anam3a./ B.I1. BacumseB. M.: Jlpoda. — 2007. — 368 c.
3. KopoBun, H.B. O6mas xumusa: Yueonuk 114 By30B./ H.B. Kopopun. M.: Beicmas
mkona. — 1998. — 559 c.
4. Xomuenko I'I1., [Turosnuy M. K. Heopranugeckas xumus — M.: Beicimas mkona. —
1987. —464 c
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7.3 MeToanueckne yKa3aHHs, peKOMeHIAIHH
H Apyrue MaTepHaJbl K 3aHATHAM

1. Ymoxnna, E.A. OcHoBHEIe Bompock! obmeil xumun/ E.A. Varokunra, H.K. Mapter-
HoBa. — M.: PTAY-MCXA. -2014. - 90 c.
2. Ymrokuna, E.A. Xumusa/ E.A. Ymoknna, H. K. MapteiHoBa. — M.: PTAY-MCXA. —
2016.— 121 c.
3. Vmokuna, E.A. Xumus c¢ mnpumepamm pemeHns 3agayw/ E.A. YmokuHa,
JLIO Jlemuna, A JL JImutpeBcknuii. — M.: PTAY-MCXA. —-2016. - 110 c.
4. Ymwoknaa, E.A. Xumna. Ilpaktukym mo xummn/ E.A. Ymrokuna, JI IO Jlemuna,
A JL JImurpeBckmit. — M.: MI'AY. —2014. - 90 c.
5. Ynrokuna, E.A. OCHOBBI OpraHNYecKOl XUMUH U XUMIH BBEICOKOMOJIEKYIISIPHBIX
coequueHnit/E.A. Ymoxuna, H K. Maptemora. — M.: PTAY-MCXA. —2016. -105 c.
6. VYmoxmna, E.A. OcHoBel amamuntuueckoii xmvun/ E.A. VYmroxuHa,
H.K MapTtemHoBa. — M.: Pocundopmarpotex. —2017. — 76 c.
8. Ilepeuyenb pecypcoB HHGPOPMAIHOHHO-TEJIeKOMMYHHKAIIHOHHON CeTH
«HTepHET», HEOOXOIUMBIX ]ISl OCBOEHHS THCIUILTHHBI:
www.elibrary.ru — snekTpoHHas OMOTMOTEKa, COAEpKUT cTarhil m3 Oomee 30 000
JKYPHAJIOB,
bdvinitiru  baza gamHBIX «Xumms» Bcepocculiickoro HHCTUTYTa HaydHOII 1
texHmdeckoii nadopmarun (BUHUTN),
www.rambler.ru, www.yandex.ru, www.Google.ru — IIOUCKOBBIE CHCTEMBI.

9. IlepeyeHb NPOrpaMMHOIO 00ecIeYeHHS
1. IIporpamma ACD ChemSketch — xumuaecknii perakrop.
2. IlporpamMma Avogadro - XUMHYECKIIT peJaKTop.
3. IIporpamma Microsoft Office Excel — qna padoTsr ¢ Tabmumamu, 0a3zaMu gaH-
HBIX U rpaduKaMim.
TpedoBaHHA K IpOrPaMMHOMY o0ecledYeHHI0 Y4eOHOr 0 mpoiecca

HaumenoBanue
Ne = HaumenoBanue Tun T'ox paspa-
pa3neia yuedOHoi ABTOp
n/m NPOrpaMMbI MporpaMMbl 00TKH
AACHHILTHHBI
j |DenemEsEIORETRIY ACD ChemSketch |} PAPHIECKAL, | 4 py 1 o 2015
3aKOHBI XUMUH. pacdeTHas
KHHeTHUI{a XUMHYECKUX Avogadro I'paduueckas, GNU 2013
PeaKImil H XUMHIeCKOoe pacdeTHas
paBHOBECHE I'paduueckas,
2 - pacyeTHas,
Meaospls Ofhce padota ¢ Tab- | Microsoft 2010
Excel
JHIaMH, Oa-
3aMH JaHHBIX
DeKTpudeckas AHCCO- Fificin
3 |mwmarmus. pH, rumponus ACD ChemSketch |* P > ACD Labs 2015
% pacdeTHas
COJIEH.
QRBansTCiBHO- I'papueckas
4 |BocctanoBuTenbHEIE pe- | ACD ChemSketch P > ACD Labs 2015
pacyeTHas
aKITHH
5 |PUSKIDOAMMITICCKNE ACD ChemSketch |TPAPHIECKAL, | ) py 1 g 2015
MPOIIECCHI pacdeTHas
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10. Ommcanne MaTepuaTbHO-TEXHIYECKON 0a3bl, HEOOXOAUMOIT I OCYINEeCTBICHIS
00pa30BaTEILHOTO MpoIecca MO JAUCIUILIIHE

Taomuma 10

CBenenus 00 o0ecIeYeHHOCTH CHENHATHINPOBAHHBIMH ﬂaﬁﬂpaTﬂpHﬂMH

HaumeHnoBaHUe crienuanb-
HBIX TTOMEIICHIIT U TToMe-
IIEHNIT 171 CAMOCTOSTETh-
HOIT pabOTEI

(Ne ya. kopmyca, Ne ayj.)

OcHaIeHHOCTh CIIeNNATBHBIX IIOMEIeHH U IIOMe-
IIEHMIT 7151 CAaMOCTOSTENILHO paboThI

1

2

kopmyc 29, ayauropus 401

1. Cromer mabopaTopHEbIe — 3 ITIT.

2. Tabypetkn - 20 mT.

3. Cron npenoaaBaTebCKuil — 1 mT.

4. BeiTsoxHoil mkad — 1 mrT.

5. Tabypetkn - 10 mT.- (210136600002899)

6. Jlocka yaeOHas - 1 mT. - (410136000001829)
7. Bars KoMOHIpOBaHHAA - 2 IIT.-
(210134000000411, 210134000000412)

8. pH metp - 1 mT. - (210134000002545)

9. Becrl npenu3nonssie - 1 mt.- (410134000001398)
10. JTuctwuarop JI3-25 — 1 mr. -

(410134000000191)
11. llerTpudyra naboparopuaa - 1 mr. -
(410134000000819)
12. Becwr nopumonnsie SK-1000 - 1 m.-
(210134000000413)

13. brok matamns - 1 mrt. -(210134000001659)

kopiryc 29, ayauropusa 403

1. Ctonel mabopaTopHbie — 3 IIT.

2. Tabypetkn - 20 mT.

3. Cron npenoaaBatenbCcKuil — 1 mT.

4. BeiTsoxuaoit mkad - 1 mT.

5 Tabypetku - 10 mt.- (210136600002899)

6. Jlocka ayautopHas - 1 mt. -(410136000004314)
7. ON. 11e4b CONPOTUBIEHUA - | IIT.-
(410134000000193)

8. bana xoMOmHNpoBaHHAaA - 2 IIT.-
(210134000000409, 210134000000410)

9. lleutpudyra mabopatopHO-KIHHIYECKass - 1 IIT.-
(410134000000192)

10. ®oromerp KOK3 - 1 mr.(410134000000186)
11. pH meTp MumuBonsTMETp - 2 MIT. -
(410134000000189, 410134000000190)

30




JIms caMOCTOSITENTBHOM pa0OThI CTYICHTOB UCIIONIL3YIOTCS pecypcesl IleHTpans-
HoIl HaygHoll 6ubnuorekn umenu H.M. JKenesnoBa, Brimrodarornme 9 4nTaabHBIX 3a-
JIOB, OPraHM30BAaHHEIX II0 IPUHIIUITY OTKPBITOTO JOCTYIa M OCHAmeHHBIX Wi-F1,
UHTEPHET-AOCTYIIOM, B TOM HICIIe 5 KOMOBIOTEPH3UPOBAHHBIX UNTAJIBHBIX 3aJI0B, a
TaK)ke KOMHATEI CAMOITIOATOTOBKH B 00mexuTisax Ne 4 i1 Ne5.

11. MeToanueckue PEROMEHIAIHH CTYJICHTAM IO OCBOCHHIO MTHCITHILTHHBI

JInst ocBOeHUS MUCIUIIIUHBL « XUMUS) yYaluMcsl HeoOXOANMO HMETh yued-
Hble TocoOus u neknun. JIns ycrmemHoro BBIIOTHEHNS Ta00paTOPHBIX pabdoT, CTY-
JIEHT JIOTKEH CaMOCTOSATENBHO TOTOBUTHCS K KaXKIOMY 1ab0OpaTOPHOMY 3aHATHUIO, a
TaKXe CTPOTO BEHITONHATH IIPABIIa padOTHI B XUMHUECKOI Tab0paTOpHIL.

IToaroroBka k mabOpaTOpPHOMY 3aHATHIO BKIIOUAET B ceOs MOMHOE U JETallb-
HO€ O3HAKOMJIEHHE C TEOPETHYECKMM MaTepHaIoM II0 M3y4aeMoil TeMe, a TaKKe
TIIATEIHLHOE U3YUEHIE METOIIKH IIPOBEICHIS 1a00paTOPHOI paOOTHI.

KadecTBo BBITOTHEHUS KaXK0il 1a0OpaTOPHOI pabOTHI OIIEHHBAET U (PUKCHU-
pPYeT Nperno1aBaTeb.

BaxxupIMH 3TamaMy BBIIIONTHEHUS IPAKTUKYMa U OCBOCHHUSA TEOPETUYECKOIO
Kypca XUMHH, SBISIOTCS HHIUBHAyadbHbIE pacyeTHble pabOThl U TECTHPOBAHUAL
OreHKN 3a pacueTHbIE pabOThI, HApaBHE C OIIEHKAMU 33 YCTHBIE OTBETHL, YIUTHIBAIOT-
Cs1 TIpU ITO/IBE/ICHIH UTOTOB OCBOEHIISI IIPAKTHKYMA.

Ha nmepBoM 3aHATUU BCe CTYAEHTHI 3HAKOMATCS C IMpaBUIAMH TEXHUKH 0e30-
IACHOCTU U OOS3aHBI CTPOTO BBINOJIHATH UX IPH HMPOBEIEHNU BCeX JTaOOpPaTOPHBIX
paboT.

[Iponryck 3amaTuii 0e3 YBaXXUTENbHOW MPUYMHBI HE JONMycKaeTca. 3a-
JIOJDKEHHOCTH (IIPOMYIIIeHHbIe JTabopaTopHble pa0dOTHl, HEMPOBEPEHHBIE pacueTHEHIE
3aJIaHIs, HEBBIIIOJTHEHHEBIE KOHTPOJIbHBIE PAa0OThI) TOMKHBI OBITh THMKBUUPOBAHEL

Buasl u gopMeI 0TpabOTKH MPONYIIeHHBIX 3aHATHH

Texymue 3310 KeHHOCTU 0 NHIUBUAYATBHEIM JOMAITHUM 33JJaHISAM, TeCTU-
POBAHUIO U 3aIIUTe Ja0OPATOPHBIX PabOT JAOKHEI OBITH MUKBUIUPOBAHEI B TEUCHIE
HeJIeTU Mocle Cpoka, 0003HAYEHHOTO B TEMATHIECKOM IUIaHEe 1ab0paTOPHBIX padoT,
BO BpeMs olpejiensieMoe npemnogaBateneM. CTyAeHT, IOy CTUBIIIIT 3aHATHA 0053aH
0TpaboTaTh MPOMYIIeHHBIE TabopaTopHBIE padoTEL. OTpadoTKa 1a00PATOPHBIX paboT
OCYIIECTBISIETCA B MPHUCYTCTBUU IIPENOaBaTEIA.

CTyAeHT, He MOCEMABINI I MPOMYCTUBIIUI OONBIIOE YUCIO JEKIHit, s
JOMyCKa K 3K3aMEHY JIOMKEH MPeIOCTAaBUTh PYKOMUCHBIN KoHCHeKT nekiuii. Cry-
JIEHT MOJy4aeT JOMYyCK K HK3aMEHY, €CIIU BBIIOJIIHEHBI BCe TaOOpaTOpHEBIE PalOTHI,
pacueTHbIe pabOTHI U KOHTPOIbHAA paboTa.

12.MeToauuecKue PEROMEHIAalHH IpenoaaBaTeJ M IO OpramusaluHu Oﬁy‘IEHHH
mo THCIHILJIHHE

CHG[{H(];)HKO?I ANCITHUITIIINHBI «XUMUSD» SABISETCA HEpa3pbIBHAA CBA3bL TCOPUU C
HpaKTI{KOﬁ. TGOPGTHIIGCKHG 3HaHWA, KOTOPLIC CTYICHTLHI ITOIIYYAlOT Ha IJICKI[HAX,
IIOATBCPIKIAIOTCA I YCBAUBAIOTCA Ha J'Iaﬁ()paTOpHBIX 3aHATHAX. ﬂJ’I}I YCIICOIHOT'O YC-
BOCHUA MaTcpHala HCO6XOI[HIVIBI 3HAHII XIMUHI B 0ObeMe IKOILHOM [IporpaMMEI 1
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3IIEMEHTApHOII MaTeMaTUKU. J[71 MOBBINIEHNUS YPOBHS 3HAHUII IO XUMUH Y CTYJEH-
TOB, HEOOXO/IMMO HCKATh IIyTU COBEPINEHCTBOBAHUS METO/IUKHU IIPEIIOJaBaHII:

— HCIIONB30BaHUE Pa3HOOOpa3HBIX (OpPM, METOJOB U MPUEMOB aKTHUBU3AIIUU
IIO3HABATEIILHOM JIeATeTbHOCTH YJaIuXcs (B T.4. aKTUBHBIX U UHTEPAKTUBHBIX);

— IHCHOJIb30BaHHE HAITISAIHOIO MaTepuana: TaOJUI], PUCYHKOB, CX€M, IIpU-
POJIHBIX MIHEPAJIOB, IEMOHCTPAITUS OIBITOBR; KOMITBIOTEPU3AIISA 00YIEHIIS;

— PpellleHNe XUIMIYECKUX PAcUETHBIX U SKCIEPHUMEHTATBHEIX 3a/]ad KaK METOJ
00y4IeHUs XUMHIIL,

— HCHOIIB30BAaHNIE PA3INIHBIX (POPM OpPTraHH3alNHI CaMOCTOSATEILHOI paboThHI
CTYAEHTOB: NHAUBUyalIbHas, IPYNIIOBasi, KOIIEKTHUBHAS

— OpraHu3anus UHAUBUAYyadbHOI paboThl CTyJAEHTOB C YUETOM YPOBHS I0/I-
TOTOBKI;

— CHCTEMAaTHYeCKUIl KOHTPOJIb Pa3IMYHBIX BIJIOB B IIpoIlecce 00yUEeHI.

( // .
IIporpammy pa3paboTtana: _éf:-’

”

Ymoxkuna E.A., 1.T.H., JOLIEHT
(TToaIHCE)
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PEITEH3 A
Ha padouyro nporpammy aucuummasl 51.0.08 «Xumus» OIIOII BO
no HanpasJeHHo 35.03.06 — «ArpouH:;keHepHus»,
HANPABJIEHHOCTH: «JJ1eKTPo000opyI0BaHHE H 3JIeKTPOTEXHOIOTHID)
«ABTOMATH3AIHA H POOOTH3AIHUS TEXHOIOT HIECKHX IPOIECCOBY
(kBaTHpUKANNSA BBHITYCKHAKA — 0aKaJaBp)

ITyngeBem Hukomaem HuxomnaeBmueM, moneHTOM KadeIphl aBTOMOOIIBHOIO TPaHCIOPTa
®PI'bOY BO «Poccmiicknii rocynapcTBeHHBII arpapHeiil yHuBepcuteT — MCXA nMenn
K.A. TumupszeBa», KaHANIATOM TeXHHYECKHX HayK (J1anee IO TEKCTY PEleH3eHT), IpoBe-
JleHa pereH3us pabodeil mporpaMmbl qucrmumnHbl «Xumusy OIIOII BO mo HanpaBieHmio
35.03.06 — «ArponH:KeHepus», HAIPABICHHOCTH: «DJIEeKTPOOOOPYIOBAaHIE H 3IEKTPOTEX-
HOJIOTUI, «ABTOMATH3AIIs I pOOOTH3aIIsI TEXHOIOTHYIeCKIX MPoIeccoBy (bakaraBpHar),
pa3paboTtannoii B @I BOY BO «Poccuiickmii rocy/1apcTBeHHBII arpapHBIil YHHBEPCUTET —
MCXA umenn KA. TumupszeBa», Ha kadenpe mmkeHepHOW Xxummn (pa3paboTumk —
Vmokuna Enena AHaTonbeBHa, 3aBeIyIoNil Kadeapoil HEKEeHePHOI XUMIH, JOKTOP TeX-
HIYECKIX HaYK).

PaccMmoTpeB npencTaBieHHBIe HA PELIeH3NI0 MaTepHalbl, PelleH3eHT Mpullel K clle-
IYIOIIUM BEIBOJAM:

1. IlpexpsiBieHHass pabodas mporpamMMa TICIUILIIHBEL «XUMIID» (Jajlee IO TeKCTY
[Iporpamma) coomeemcmeyem tpeboBammsm PI'OC BO mo nHampasnenmio 35.03.06 —
«Arpounn:keHepusi». IIporpamMma codepoicum Bce OCHOBHBIE paslielibl, COOMmMEEmcmeyent
TpeOoBaHUAM K HOPMAaTHBHO-METOAMIECKHM TOKYMEHTaM.

2. IlpencraBnennas B [Iporpamme axmyansHocms yIeOHON TUCIIUINHEI B paMKaxX
peanmsarmu OIIOIT BO He noonescum comueHuro — MUICIUIUINHA OTHOCHTCS K 0a30BOil
gacTH yueOHoro mikia — b1.

3. IlpencraBnennsie B IIporpamMe yenu MUCIHIIINHEI coomeemcmeyiom TpebdoBa-
HusiM PI'OC BO nHanpaBnenus HanpasiieHNo 35.03.06 — « ArponH:keHepHsD).

4. B cootBercTBUH c [Iporpammoii 3a mucrmminHON «XUMHIS» 3aKpeIvieHa 1 xom-
nemenyua. lucrmnaa « XuMus» U npeactaBieHHas [Iporpamva cnocobra peanuzosamo
UX B OOBSBICHHBIX TPeOOBAHIIIX.

5. Pesynomamut obyuenus, npencrasieHHsle B IIporpamMMe B KaTeropmsx 3HaTh,
YMeTb, BIaJeTh cOOmeEencmeyion crennduke n coaepKaHHIo ANCIHIUIIHEL I 0eMOHCMPU-
PYIOm 603MOHCHOCHb TIOTyIEHHS 3asIBICHHBIX Pe3yIbTaTOB.

6. O6mIast TPyIOEMKOCTh JUCIIUILUTHHBI « XUMILD) COCTaBISeT 3 3a4ETHHIX €IMHUIIBI
(108 gacos).

7. Vudopmanms o B3aHMOCBS3H H3yJaeMBIX ANCIIUIUINH M BOIPOCAM HCKIFOYEHIS
IyOImpoBaHNS B COep KaHHH ANCHUIUINH coomeemcmeyem NeiicTBUTenbHocTH. Jlmermm-
miHa «XuMus» B3anMmocBszaHa ¢ apyrumu aucrmumHamu OITOIT BO n yueGHOro miana
o HanpapieHnto 35.03.06 — «ArponHKeHepus» U BO3MOXHOCTh TyOJIIIPOBAHUS B COJIEP-
JKaHNU OTCyTCTBYeT. II0CcKONMBKY MICIMIUINHA He IpeJycMaTpuBaeT HalH4uHe CIIeHaIbHbIX
TpeOOBaHMII K BXOJHBIM 3HAHISIM, YMEHISIM U KOMIIETCHIIISIM CTy[eHTa, XOTS MOJXKET SIB-
JSIThCSI TIPEeNISCTBYIOMIeH I CIeIMalbHBIX, B TOM UHCIe MPO(ecCHOHAIBHBIX TUCITHII-
JIMH, MCTIONB3YIONNIX 3HAHMS B 00JIaCTH XHMHHN B IPOQeCcCHOHATBHON IeTeIbHOCTH OaKa-
JaBpa 10 JaHHOMY HaIlpaBIeHHIO ITOATOTOBKI.

8. IlpencraBnenHas IIporpamma mpearosnaraeT HCIOJIB30BAaHHE COBPEMEHHBIX 00-
Pa30BaTeIBHBIX TEXHOJIOTHI, NCIOIb3yeMble IPH peaTn3allilil Pa3INYHbIX BHIOB YIeOHOIT
paboTel. @opMEI 00pa30BaTEIEHBIX TEXHOJIOTUH COOMEEmMCcmeyom crenn@uKe ICITHILIN-
HEI.
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9. IlporpaMma AUCHHIUIMHBEI «XUMHS» HOpearojaraeT 3aHITHS B UHTePaKTHUBHOM
dhopme.

10. Bumpl, comepkaHne M TPYAOEMKOCTh CaMOCTOSTEIBHOI pPabOTHI CTYIEHTOB,
npexactasieHHble B IIporpamme, coomseememeyrom TpebOBaHUAM K IOATOTOBKE BBITYCKHU-
k0B, copepxkammMcs Bo PI'OC BO nmanpasnenuss 35.03.06 — « ArponHKeHepHsI».

11. IlpencraBnenusie u omicanuble B [IporpamMMe ¢popMer mexyuyeri ONeHKN 3HAHUIT
(pacueTHBIX PabOT M KOHTPOJIBHOI pabOTHI), coomeemcmeyion cuelnnuKe AUCIUILTNHEL 1
TpeOOBAaHISM K BEIITYCKHHKAM.

12. ®opma mpoMeKYTOUYHOTO KOHTPOIIS 3HaHUI CTYJEHTOB, IpeaycMoTpeHHas IIpo-
TpaMMOoIi, OCyIIecTBIseTCsI B GopMe 3K3aMeHa, UTO coomeemcmeyen CTaTycy INCITHILIN-
HBI, KaK JUCIMIUINHBI 0a30Boil wactu ydeOHoro nukia — bl ®I'OC BO HampaBieHus
35.03.06 — «ArpouHXeHepHsD).

@DopMBI OLIEHKH 3HaHMIL, IpeacTaBiIeHHble B [Iporpamme, coomeemcemeyrom cuenu-
(IKe IUCIIIUIHHEI X TPeOOBAHMSM K BBIITYCKHIKAM.

13. YyebHO-MeTOAMeCKOE OOecIiedeHne qUCIIIIINHEI IPeCTaBIeHO: OCHOBHOII JIH-
TepaTypoil — 2 UCTOYHIKA, JOIOTHUTEeIBHOI IHTepaTypoil — 4 HaumeHoBaHNA, MHTepHeT-
pecypcsl — 3 wuctouHumka u coomgemcmeyem TtpedboBaHmaM PI'OC BO HampaBieHmns
35.03.06 — «ArponHKeHepHuI».

14. MaTtepnanpHO-TeXHIYeCKOe OOecIedeHne IUCITNILIIHBI COOTBETCTBYET CIICIIH-
¢uke muCHIIIINHBEL « XM 1 oOeclieunBaeT HCIIONb30BaHIE COBPEMEHHBIX 00pa3oBa-
TeIbHBIX, B TOM YHCJIe HHTePAKTUBHBIX METOJ0B OOYICHHS.

15. Metoaniecknue peKOMeHIAIN CTyAeHTaM I MeTOAUYecKie peKoMeHaIlun mpe-
[I0/TaBaTeNIsIM II0 OpTaHH3AIIH OOYHYeHHs IO JUCIHILIINHE JAfoT IpeCTaBIeHHE O CIeIi-
(ke 00yUIeHISI IO TUCIIIILTHHE « X AMIISD).

OBIIUE BBIBO/bBI

Ha ocHoBanmy npoBeeHHOII pelleH31H MOKHO clleNlaTh 3aKII0UeHHe, YTO XapaKTep, CTPYK-
Typa U cojepkaHue padodeil mporpaMmsl qucimiminiabl « Xumusy OIIOII BO nmo nampas-
nermo 35.03.06 — « ArponmkeHepus», HAIPAaBIEHHOCTH: «DJIEeKTPOOOOPYyI0BaHNE U 3IIEK-
TPOTEXHOJIOTUM», «ABTOMATH3aIMI M POOOTH3ANMS TEXHOIOTMYECKIX IpoIeccoB» (KBa-
TIQUKAIHS BBITYCKHIKA — OakalaBp), pa3paboTaHHAs 3aBeAyrOIUM Kadeapoil HHKeHep-
HOM XMMHIU, TOKTOPOM TeXHHYECKHX HayK, JOIleHToM Y IrokuHoil E.A., cooTBeTCTBYeT Tpe-
6oBarnssM @I'OC BO, coBpeMeHHBIM TpeOOBaHISM 3KOHOMUKH, PBIHKAa TPyJa U IMO3BOJIIT
IIPH e€ pealn3aliy YCIemHo 00eceYnTs GOPMIIPOBaHHE 3asBIICHHBIX KOMITE TCHITHIL.

Pentensent: Ilynses H.H., nonent kxadenpsr aBToMoOmwibHOro Tpancmopra ®I'BOY BO
«Poccuiickuii rocynapctBeHHsIl arpapHeiil yHUBepcuteT — MCXA nmenn KA. Tumupsze-
Ba», KaHANJAT TeXHIYECKUX HaVK
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