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AHHOTANUSA
padoueii nporpamMmbl yueOHO# aucuiuinabl b1.0.14 «Xummusp»
JJI MOATOTOBKHU OakaJjiaBpa no HanpasJieHU10 35.03.06 — «ArponH:xeHepus»
Hanpasiaennocru: «HTE/NIEKTYaIbHBIE MAaIIUHBI U 000opynoBanue B AITK»,
«HcnbiTanue MamuH 1 odopyaoBanus B AIIK»,
«ABTOMATH3AUMA U POOOTH3ALMSA TEXHOJIOTHYECKHUX
NPOLECCOB»

Leab ocBoeHUsI AUCHUIIMHBI: POpPMUPOBaHUE OA30BbIX 3HAHUH O QyHIaMEHTab-
HBIX 3aKOHAX, 3aKOHOMEPHOCTSIX U OCHOBHBIX METO/IaX (PU3UKO-XUMHUECKONU HAYKH,
YTO MO3BOJIUT CTY/IEHTAM CUCTEMATU3UPOBATh 3HAHUS BAXKHEUILINX TEOPETUUECKHUX
000011IeHNIT XUMUU; TITy0Ke MOHATD SBJICHUS PUPOJIbI, MEXaHU3Mbl XUMUYECKUX U
(U3HKO-XMMUYECKHX MTPOIIECCOB, MTPOTEKAIONIUX B IPUPOJIEC U KUBBIX OPraHU3Max,
MPUHITUITBI XUMUYECKON TEXHOJIOTUHU U MYyTU MOAU(DUKAIINY CYIIECTBYIONUX TEXHO-
JIOTUH C y4eTOM TpeOOBaHUN OXpaHbI OKPY>KAIOIICH CPEIbI.

MecTo 1ucHUNINHBI B y4eOHOM mJiaHe: nuki b1, 6a3oBast yacTh, AUCIUIIIIMHA OCBa-
uBaetcs B 1 cemecTpe.

TpeboBaHus K pe3yjibTaTaM 0CBOCHUS JUCHMILUIUHBI: B PE3yJIbTaTE OCBOCHUS JUC-
HUIUTAHBL  (OPMUPYETCS CIIEAYIONIAasl KOMIIETCHIMS: (MHIUKATOPHI JTOCTHXKECHHUS
kommneteHuu): OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3), VK-1 (YK-1.1, YK-1.2, YK-
1.3, YK-1.4, YK-1.5).

KpaTtkoe copep:kaHue JMCHUNJMHBI: CTPOCHHE aTOMa U BEIIECTBA, OCHOBHBIE 3aKO-
Hbl XMMHUHU, OOIIME 3aKOHOMEPHOCTH XMMHUYECKHX IPOIECCOB, PACTBOPHI, CIIOCOOBI
BBIPAKEHUS COCTaBa PACTBOPOB, XMMHUUYECKAasl KNHETHKA U PABHOBECHE, XUMHUYECKAS
TEPMOJAUHAMHKA, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE MPOLECCHI, SJIEKTPOXUMUYE-
CKHE IPOLIECCHI.

O01mast Tpy10eMKOCTh JUCHUILINHBI: 3 3a4. e1. (108 gac.)

IIpoMexKyTOYHBII KOHTPOJIb M0 JUCHUILIHHE: SK3aMEH.

1. Ileab ocBOEHUSs AUCHUTINHBI

[lenb oCcBOEHUS TUCHMILUIMHBI — MOJYYEHUE 3HAHUN MO0 XUMUH, 00ECIIeUnBar0-
el OCHOBY MOATOTOBKM OakanaBpa, I0CTATOYHOM JJIsi pellleHUs] MPOU3BOJACTBEHHO-
TEXHOJIOTUYECKUX, OpPraHU3allMOHHO-YIPABICHUECKUX, HAYYHO-UCCIIEIOBATEIHCKUX
Y TIPOCKTHBIX 3aJ1a4, B TOM YHCJIE M0 CO3JIaHUIO BEIIECTB U MaTEPUAJIOB C 3aJJaHHBIMU
CBOMCTBaMHM.

3ajayaMy TUCHUIIUHBI SBJISIOTCS:

- O3HAKOMHTH CTYJCHTOB C OCHOBHBIMH TOJIOKEHUSAMH OOIIICH, HeopraHude-
CKOM XMMHH, aHATUTHICCKON XUMUH, U (PU3NIECKON U OpraHNYeCKON XUMUH;

- Hay4YUTh CTYJEHTOB IOJb30BATHCA JJISI KOHKPETHBIX II€JIei TeMU 3HAHUSIMH,
KOTOpbIE OHM MPUOOPETAIOT B X0J€ U3yUeHUs (PyHIaMEHTaIbHBIX HayK, JPYTHUX 00-
menpoeCCHOHATBHBIX M CICIIUATBHBIX JUCITUTIINH;

- IOBBICUTH YPOBEHb MPO(HECCUOHATBHON KOMIIETEHTHOCTH CTYJEHTOB MOCPE/I-
CTBOM YCTAHOBJICHUSI CUCTEMbI MEXKITPEMETHBIX CBSI3€U COJIepKaHUsI Kypca ¢ CoJep-
KaHUEM NPOPUIHPYIOMMX JTACIUILINH.



2. MecTo nMCHUIJIMHBI B y4e0HOM mpoiecce

Jlucuummaa « XUMHS» BKITIOUEeHA B 00s13aTenbHbIN nepedeHbs @I'OC BO, B Uk auc-
IUIIMH 0a3oBoi yactu. Peammsanus B pucnumuimHe «Xumusy TpedoBanuit OI'OC
BO, OIIOII BO ocymiectBisieTcsi B COOTBETCTBHU C Y UE€OHBIM IIJIAHOM IO HarpasJie-
Huto 35.03.06 — « ArpounxkeHepus» (HanpaBiieHHOCTU: «HTeIeKTyalbHbIe Mallu-
Hbl U obopynoBanue B AIIK», «Mcnbitanue mammn u o6opynosanus B AIIK», «AB-
TOMAaTU3alUs U pOOOTU3ALIMS TEXHOJIOTMYECKUX MTPOIIECCOBY).

PaGouas nporpamMma JUCHUITIIINHBI «XUMUS» JJIs1 KHBAJIMAOB W JIMI[ C OI'paHu-
YCHHBIMU BO3MOKXHOCTAMHU 3J0POBbA p33pa6aTBIBaeTC}I HHAWBUAYAJIBHO C YYUYCTOM
0ocoOeHHOCTEH HCHXO@)HSH‘IGCKOFO Pa3BUTHA, THAUBUIYAJIbHBIX BO3MO>XHOCTEH U CO-
CTOAHUSA 310POBbA TAKUX 06yqa}0nmxc;1.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS 1O JMCIHUIJINHE, COOTHECEH-
HBIX € IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHOM POrPaMMbI

N3yuenne nmanHo# y4eOHON IUCIUIUIMHBI HAMPABICHO Ha (opMUpOBaHHUE Yy
00yyYaroImMXcsi KOMIIETCHIUH, TPEACTaBICHHbBIX B Ta0nuIe 1.



TpeOGoBaHHUs K pe3yJibTATAM OCBOEHHSI YUEOHOM AU CHUILINHbI

Tabmuia 1

No Wnnekc Conepxanue Kon u conepxanue wuHIH- B pesynbpTare n3ydeHus yaeOHON AUCITATUIMHBI 00yJaroNTuecs TOIKHBI:
KOMIIe- KOMIIETCHITUH KaTopa JOCTUKEHHUS KOMIIe-
/1 .. 3HATh YMETh BIaJETh
TEHIUHA (nm e€ yacTn) TCHIUHU (WJTH €€ YaCTH)
2 3 4 5 6
OIIK-1 |CmocobeH pemath THITOBBIC OIIK-1.1 Ucmonb3yeT OCHOB- |-TE€OpeTHUUYECKHE |-O0BICHITH  XHMHUYE- | -METOJIaMH TIOCTPOCHHUS MaTeMaTH-
3agauu HpO(l)eCCI/IOHaJILHOI‘/'I HBIC 3aKOHBI CCTCCTBCHHO- OCHOBBI XUMHUH, CKHC SBJICHUS, HpOI/IC- YCCKUX, (1)I/ISI/IIIGCKI/IX U XUMHNYCCKUX
ACATCIIBHOCTH Ha OCHOBC 3HA- | HAYYHBIX AUCIUIIINH OJId pe- -3aKOHOMEPHOCTH | XO04d1IME€ B MHOpHUPOIL, MOILCHCﬁ npu peHiCHUU MPOU3-
HUIl OCHOBHBIX 3aKOHOB Ma- HICHUA CTAHAAPTHBIX 3a/la4 B MMPOTCKaHUsA XHUMHU- 6LITy )51 Ha pou3- | BOACTBCHHBIX 3a4a4; INIAaHUPOBAHU-
TEMATHUYCCKUX U €CCTCCTBCH- COOTBECTCTBUU C HaHpaBHeH- YCCKUX peaKuH;{ BOJCTBCE, €M, HOCTaHOBKOﬁ nu O6pa6OTKOfI
HBIX HayK C HpI/IMeHCHI/IeM HOCTBHO HpO(beCCHOHaJILHOP’I HpI/I 3KCHJIyaTaHI/II/I -OHpeILCHﬂTL BO3MOX- | JAHHBIX XUMHWYECCKOT'O 3KCHepHMeH-
I/IH(I)OpMaI_II/IOHHO—KOMMYHI/I- ACATCIIBHOCTHU TPAHCIIOPTHBIX HOCTb IMPOTCKaHUA XH-|Ta IPU INOMOIINH CIICHUAIN3UPOBAH-
KAallUOHHBIX TEXHOJIOTUH CHUCTEM, MHUYCCKUX ImpeBpamic- | HbIX KOMIIBIOTCPHBIX ITPOrpaMm

-OCHOBHBIE KJIACCHI
BEIIECTB U Mare-
pHanoB, IPUMEHS-
€MbIE IIPU SKCILLY-
aTaluu TPAHCIIOPT-
HBIX CUCTEM;
-OCHOBHEIE
KOMITBIOTEPHBIE
IporpamMmbl XUMH-
YECKOI0  MOJEIH-
pOBaHUs

HUUI B PA3IMYHBIX YCIIO-
BHUSAX W OLIEHKH MX IIO-
CIENCTBUM MpU IOMO-
I CIEeHUATH3UPOBAH-
HBIX  KOMIBIOTEPHBIX
IporpaMm

OIIK-1.2. Ucnons3yeT 3HaHUA
OCHOBHBIX 3aKOHOB Marema-
TUYECKUX U  ECTECTBEHHBIX
HayK Ul pelleHus CTaHIapT-
HBIX 33134 B arpOMH)KEHEPHH

- XUMHUYECKUE
OCHOBBI parmo-
HAJIBHOTO HCIOJb-
30BaHUsA IPUPOJI-
HBIX pECypcoB U
3alIUTBl  OKpY’Ka-
IOLIEH Cpenbl;

-HanOoJiee BaKHBIC
CIlenMaIu3upOBaH-
HBbIC IIOMCKOBBIC
CUCTEMBI II0 pas3-

-OLIEHUBaTh  BIIMSHUE
XUMHUYECKUX (pakTopoB
Ha OpPraHH3M 4YelIOBEeKa
U IpyTHE CUCTEMBI;
-KPpUTUYECKH  OLICHHU-
BaTh JIOCTOBEPHOCTH
XUMUYECKON mH(pOopMa-
LMY, TOCTyMawouel u3
Pa3HBIX UICTOYHUKOB;
-BBIOMpATh HEOOXO0mau-
MYI0 IIPOrpamMMy XHUMH-

-HaBbIKAMU XUMUYECKOI0 aHAIN3a U
Ha OCHOBE €ro NMPUHUMATh PEIICHUS
10 PallMOHAIBLHOMY HCIIOJIb30BAHUS
IPUPOAHBIX PECYpPCOB U  3aLIUTHI
OKpY>Karollel cpenpl;

-HABBIKAMU HCIIOJIb30BAHUS  BaXK-
HEHIINX MPOrpaMM KOMITBIOTEPHOIO
MOJCJIIMPOBAaHUSL U IPOTHO3UPOBA-
HUSA




JUYHBIM pa3Jiesiam
XHUMHH;
-OCHOBHEE
KOMITBIOTEPHBIE
MpOTpamMMbl XUMH-
YEeCKOro  MOJIEJU-
pOBaHUS

YECKOTO  KOMITBIOTEP-
HOTO MOJETUPOBAHUS,
COOTBETCTBYIOIIYIO TIO-
CTaBJICHHOH 3ajaue

OIIK-1.3. Ilpumensier un-
(opManmOHHO-KOMMYHHUKa-
IUOHHBIC TEXHOJIOTHHU B pe-
IICHUHU TUITOBBIX 3a/1a4 MPo-
(heCCHOHAIBHOM e TeLHO-
CTH.

- OCHOBHBIE TIPH-
eMbl 00paboTKHU U
MIPEJICTaBICHUS
IKCTIEPHUMEHTAITb-
HBIX JAHHBIX C
MpUMEHEHUEM HH-
(dhopmanmoHHO-
KOMMYHHKAIIHOH-
HBIX TEXHOJIOTHH U
COBPEMEHHBIX
u(pOBBIX
WHCTPYMEHTOB
(Google, Jam-
board, Miro, Ka-
hoot)

- UCITOJIL30BaTh OCHOB-
HBIC AJIEMEHTApHBIC
METOIBI XMMHUYECKOTO
HUCCIENOBAHUA XUMHU-
YECKHX COCIMHEHUI
MOCPEICTBOM 3JICK-
TPOHHBIX PECYPCOB,
oUIHATBHBIX CAHTOB

- CMIOCOOHOCTBIO MTPUMEHSITH METO-
Jbl MATEMaTHYECKOTO aHaIn3a U
MOJICIIUPOBAHUS C TPUMEHEHUEM
WHPOPMAITUOHHO-KOMMYHHUKAIH-
OHHBIX TEXHOJIOTUW, TEOPETUUECKO-
IO ¥ 9KCIEPUMEHTAIBHOTO HUCCIIe-
JIOBaHWsI, OCHOBHBIMH HABBIKAMHU
paboThl B XUMHUUYECKOH J1abopaTo-
pHH, HABBIKAMH 00PaOOTKH U MH-
TeprpeTanuyd nHGOpMaIuu ¢ To-
MOIIBIO MTPOTPAMMHBIX ITPOJTYKTOB
Excel, Word, Power Point, Pic-
tochart u Jp., OCYIIECTBICHUS KOM-
MyHuKanuii mocpenctsom Outlook,
Miro, Zoom, a TakKe IPUMEHSTh
MOJTyYCHHBIE 3HAHUS, YMEHUS U Ha-
BBIKH B TIPAKTUKE CEITbCKOX O3S~
CTBEHHOT'O TIPOM3BOJCTBA

YK-1

Croco0eH OCyIIeCTBIATh MO0-
UCK, KpUTUIESCKUIN aHAIN3 U
cuHTe3 HH(pOpMaIuu, mprume-
HATH CUCTEMHBII IOIXO0]T OIS
pEIICHHUS TIOCTABICHHBIX 3a-
Jad

VK-1.1 Ananusupyet 3amauy,
BBIIEINSISL €e 0a30BbIE COCTAB-
JSIFOIME, OCYLIECTBIISIET Jie-
KOMITIO3UIIMIO 337a4K

-OCHOBHBIC 3aKOHBI
XHUMHUU,

- 3aKOHOMEPHOCTH
MPOTEKAHUS XUMH-
YECKUX IPOLIECCOB
- MPUHILMIBL U Me-
TOABLI MOWCKA, aHa-

- IPUMEHSTH TIPUHITUITHI
U METOJIbl MOKCKA, aHa-
Tu3a U cCHHTE3a HHHOP-
Malluu;

-TPaMOTHO,  JIOTUYHO,
apryMEHTHPOBAHHO

(dhopMupoBaTh c00-

- HaBBIKAMH aHajIu3a U CUHTE3a HH-
(hopMarm, CUCTEMHOTO TMOAX0JAa K
PETICHHIO 3aIaqH

JIM3a M CUHTE3a | CTBEHHBIE CYXICHUS MU
nH(GOpMAITHH. OIICHKH.
VK-1.2 Haxomut v KpuTH4e- |-TIPUHITUIBI U Me- | -OTIWYaTh (AKTBI OT|- CHEIHAIBHBIMH IIPOTPaMMHBIMHU
CKH aHAIM3UPYeT HHPOpMa- TOJIBI CHUCTEMHOTO | MHEHHMH, HHTepIpeTa- | npoaykramu - Excel, Word, Power
M0, HEOOXOOMMYIO JUIS pe- | MOJX0/a. uuii, oueHok W T1.A. B|Point, Pictochart u gp., cpencrtamu
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IICHHUS IIOCTABJIECHHON 3aJa4u

pacCyXKIEHUSAX JPYTUX
YYaCTHUKOB  JESITElNb-
HOCTH;

-IPUMECHSTH TPUHIIAIIBI
M METOJBl CHCTEMHOIO
MOoAX0Aa AJIA pPELIEHUs
TMOCTaBJICHHEIX 3aJ1ad.

KOMMYHUKAaIUI TOCPEACTBOM
Outlook, Miro, Zoom u T.II.

VK-1.3.PaccmarpuBaet BO3-

-[IPUHIUIIBI U MEC-

- IIOJIb30BAaTbCA COBpEC-

-IIPaKTUYCCKUMHNU HAaBbIKAMH B 00-

TOMBI pelICHUs | MCHHBIMH [U(POBBIMH |TACTH  COBPEMEHHBIX  IU(POBBIX
MO>KHBIC BApHAHTHI PEIICHUS N
Pa3IUYHBIX 33]a4 C | MHCTPYMEHTAMHU TEXHOJIOTHI
3aJ1a4M, OIlEHMBAs UX JIOCTO-
npumeHeHueM cu- | (Google, Jamboard,
HMHCTBA U HEAOCTATKU .
creMHoro noaxoja | Miro, Kahoot)
VYK-1.4 T'pamoTHO, JIOTWYHO, |- MPaBWJIA K HOPMBI | -BBIOUPATh  ONTUMAJIb- |- MPAKTUYECKUMU HaBBIKAMHU BBHIOO-

apryMEeHTUPOBaHHO  (opmu-
pyeT COOCTBEHHBIC CYXKICHUS
u oteHKkH. OTinyaeTr QakThl OT
MHEHUU, HHTEpIIPETALIHi, O1e-
HOK W T.JI. B PacCyXICHUSIX
JPYTUX YYacTHHKOB JEsTElNb-
HOCTH

PYCCKOTO  SI3BIKOB,
HCIIOIB3yEeMYIO
TEPMUHOJIOTHIO

HBIE CTIOCOOBI peIIeHUs
3aja4, UCXOAs M3 JOcH-
CTBYIOIIUX HOPM, HMeE-
IOIUXCA  PECYPCOB U
OTpaHUYECHUH.

pa ONTHUMAIBHBIX CIIOCOOOB pelre-
HUS 3a/1a4, UCXO/IS U3 ICHCTBYIOLINX
HOPM, HMEIONUXCS pPECypCcoB U
OTpaHUYCHUH.

VK-1.5 Onpenenser u orieHU-
BAaET MOCIIEACTBHS BO3MOKHBIX
pelueHuil 3agaun

-BUJIBl PECYPCOB H
WX TIpEe/IeNbl, Heo0-
XOJIUMBIC TSt
YCHEUIHOTO  BBI-
MOJIHEHHUS 319K

- AHAJIM3UPOBATh U OLC-
HHUBAaTh IMOJTY4YCHHBIC
PE3yJibTaThl, CpaBHUBAA
HUX C APYIruMHU 3aaa4aMu

-CIIOCOOHOCTBIO peanu3alyd Hame-
YEHHBIX LIeJIeH NeATENbHOCTH C yUe-
TOM YCJIOBUH U CpPEICTB, U IPaMOT-
HO OLICHUBATbH PE3YJIbTATHI




4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHbI

4.1 PacnpenesieHue TPy10éMKOCTH IMCHUILJIMHBI 10 BUAAM PadoT

B ceMecTpe

Oo01mast Tpy10€éMKOCTh JUCUUILINHBI cocTaBisgeT 3 3a4.ea1. (108 yacos), ux pac-
npeaesieHue Mo BUAaM padoT B ceMecTpe MpeACTaABIeHO0 B Tadauie 2.

Tabmuia 2
Pacnpenesienue Tpy10éMKOCTH JMCUMILIMHBI 110 BUAaM padoT B ceMecTpe
TpynoéMkocTh
Bup yyeOHoOM padoThI qac. GEmeeIN
OO0masi Tpy10éMKOCTh TUCITUTIIUHBI 110 y4eOHOMY 108 108
TJIaHy
1. KonrtakTHas padora: 52,4 52,4
AyauTopHasi padora 52,4 52,4
8 MoM uucne:
aexyuu (J1) 16 16
Jnabopamopusie pabomst (JIP) 34 34
KOHCYIbmayuu nepeo 3K3aMeHoM 2 2
KOHMAKMHAs paboma Ha npoMeNcymoyHoM 0.4 0.4
koumpoine (KPA) ’ ’
2. CamoctosTeabHas padora (CPC) 28,6 28,6
camocmosimesibHoe uzyyeHue pazoeios, Camonoo2o-
MoeKa (nosmoperue J1eKYUOHHO20 Mamepuanld u mMa-
mepuana y4eOHUKo8 u yueOHvix nocooull, no02omos- 18,6 18,6
Ka K 1a00pamopHuIM 3aHAMUAM, MeCmam, , 8blN0Jl-
HeHue pacuemuol pabomol u m.o.)
Koumponvuas paboma (noocomoska) 10 10
IToaroroBka K 3k3aMeHy (KOHTPOJIb) 27 27
Bua mpoMeXyTOUYHOr0 KOHTPOJIS: DK3aMeH
4.2. Conep:kaHue QMCUUIIMHBI
Tabnuma 3

TemaTuyecknil JIaH y4eOHOM M CHUIIIMHBI

HaumeHoBaHMe pa3/iesioB U TeM AYRMTOpHas pa- BHeayauTopHas
AMCIUTLIAH LA Lue padora CP
JI JIP | IIKP
Pasnen 1. OcHOBHBIC TTIOHATHS U 9 5 6 |
3aKOHBI XHMHHU.
Paznen 2. JlucnepcHbIE CHCTEMBI.
Bopa. XumMnueckue peakiuu B BOJI-
HbIX pacTtBopax. Jluccommanusa | 14 2 10 |
3JEKTPOJUTOB, pH U Tuaposn3 co-
JIeH.




AyauTopHas pa-
Bcero 0orta
JI JIP | ITKP

HaumeHoBaHue pa3ieioB U TeM
AUCUMILTHH

Bueayaurop-
Hast padora CP

Pa3nen 3. OCHOBBI XUMHYECKON

KUHETUKH. XMMUYECKOE PABHOBE- 8 2 4 2
cue.
Pa3nein 4. OCHOBBI XUMHUYECKOU 6 5 5 5
TepMOJAMHAMUKH. TepMOXUMHUSL.
Pa3nen 5. OkucinuTebHO-BOCCTA- 6 5 ) 5
HOBUTEJIbHBIE PEAKIIUU.
Pa3nen 6. OCHOBBI JIEKTPOXUMUMU.
OnekTpoaHble npouecchl. ['anbBa- 6 5 7 5
HUYECKHUE 3JIEMEHTBI. DJEKTPOJIU3
COJIEH.
Paznen 7. Koppo3us MeTaios.

8 2 4 2

MeTo bl 3a1IIUTHI OT KOPPO3HH.
Paznen 8. [lepuoauueckuii 3aKoH U
MepUOaUYECKasi CUCTEMA XUMUYE- 2 2
ckux anemeHToB [[.M.Menaeneena.
Paznen 9. Ctpoenue atoma u Xu-
MHYECKas CBS3b.

Paznen 10. OCHOBBI OpraHMYeCcKOu
XUMUU. XUMUS BBICOKOMOJIEKYJISP- 2 1
HBIX COCIMHEHU.

Pa3znen 11. Xumuueckas uaeHTHU-

(dbuKaIys U aHaIU3 BEIecTB (OCHO- 4 2 1,6

Bbl AHAJTUTUYECKON XUMUH )

KoncyabTanuu nepeja 3x3ame- 2 2

HOM

KonrakTHas padora Ha npome- 0,4 0,4

KYTO4YHOM KOHTpoJIe (KPA)

Bcero 3a 1 cemecTp 16 34 18.6
KontpoabHas padora 10 10

IToaroroBKa K 3K3aMeHy 27 27

HToro mo gucuuninHe 108 16 34 | 24 55,6

Pa3znen 1. OcHOBHBIE NOHATHS U 3AKOHbI XMMHH.

[Ipeamet xumuu. Ponbs xumuu B coBpeMeHHOM 00111ecTBe. OCHOBHBIE ITPEICTAB-
JEHHUsI O CTPOEHUM BEILECTBA (aTOM, MOJIEKYJA, MOH, paJuKall, KOHIEHCUPOBAHHOE
COCTOSIHME BEILECTBA, MOJIEKYJIsIpHas (opMyJia, 3JeMeHT, u3oron). KonnuecTBen-
HbI€ XapaKTEPUCTUKHU BellecTBa (yrjiepoJiHas €IWHMIA, aTOMHAs U MOJEKYJsIpHas
Macca, MOJib, KBUBAJICHT, MOJIb-3KBUBaJIEHT). OCHOBHbIE XUMHUYECKHE TEOPUH U 3a-
KOHBI (ATOMHO-MOJIEKYJIIPHOE YUEHHE, dJIEKTPOMAarHuTHasl TEOPHUsl, 3aKOHbI COXpaHe-
HUSI MaccChl, SHEPTUH, JIEKTPUUECKOI0 3apsja, 3aKOH MOCTOSIHCTBA COCTaBa, IepUo-
JTMYECKUH 3aKOH, 3aKOH HKBUBAJICHTOB).
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Paznen 2. lucnepcHbie cuctembl. Boga. Xumnuyeckue peakumu B BOJAHBIX

pacrBopax. Auccounanus 3,1eKTpoauToB, pH 1 ruapoJus coJieu.

PactBopel. CiocoObI BEIpaKEHUSI KOHIICHTPAIIUUA PACTBOPOB. XUMUYECKUE Pe-
aKIMU B BOJAHBIX pacTBOpax (Aucconuanusi BOJbl, TUCCOLMAIUS IEKTPOJIUTOB, TUI-
ponu3 coiieid). Teopust anekTpoauTudeckoil nuccoumanuu C. Appenuyca. Knaccu-
dbuKanus 3MEKTPOTUTOB, UX KOJTUYECTBEHHBIC XapaKTEPUCTUKKU (MOHHOE MPOU3BEE-
Hue Bojwl, pH, pOH, crenens u KOHCTaHTa qucconuyanuu). Metosl onpeaeneHus pH.
3akoH pa3baBnenus B. OctBanbaa. Tunbsl rugpoiansa: 1o KaTHOHY, aHUOHY, KATUOHY
Y aHHOHY, CTEIIEHb U KOHCTAHTa TMIPOJIN3a, IPUMEHEHUE PEAKIU ruapoaunsa. Peak-
IUA  OCaXICHHUS, MPOU3BEICHUE PACTBOPUMOCTH. PU3HKO-XMMUYECKUE CBOWCTBA
pacTBOpOB (KUIIEHUE, 3aMEp3aHHe, OCMOC). 3aKOHbl Payisi, OCMOTHYECKUU 3aKOH
Bant-T'odda.

Pazgen 3. OcHOBBI XUMHYECKOM KMHETHKH. XHMH4YeCKOe PABHOBeCHeE.

Xumuyeckass kuHeTuka. [loHsITHE MeXaHM3Ma XUMUYECKOW pEeaKUU (aKTUBU-
POBaHHbBI KOMILIEKC, MOJIEKYJIIPHOCTh PEaKIUU, JUMUTHUPYIOIIAs CTaMsl, SHEPrus
akTUBalMK). ['OMOreHHble U rereporeHHble peakuu. CKOpoCTh XMMHUUYECKON peak-
WU, 3aBUCUMOCTh €€ OT Pa3Iu4HbIX (PaKTOpOB (TPHUPOABI PEarUPYIOIMIUX BEIIECTB,
IUIOLIAAN OBEPXHOCTH paszena (a3, KOHIEHTPAlUU PEarupyomux BEMIECTB, TEMIIE-
paTypbl, IPUCYTCTBUS KaTalnu3aTopa). 3aKOoH JEHCTBYIOIIUX Macc, mpaBuio f. Bant-
I'odda, ypaBuenue C. Appenuyca. Xumuueckoe paBHoBecue. [[oHSITHE XUMHYECKO-
r0 paBHOBECHS, KOHCTAHTA PABHOBECHS, YAaCTHbBIC CIy4au KOHCTAHTHl XUMHUYECKOIO
paBHOBecUs (KOHCTAHTBI JUCCOLMAIMHM, THUIPOJIN3a, HECTOMKOCTH KOMILIEKCHOTO
noHa). CBsI3b KOHCTaHThl XUMHUYECKOTO PABHOBECHUS C TEPMOJUHAMUYECKUMH MOTEH-
uanamu. CnocoObl CMENIeHHs] XuMudeckoro pasHosecus (mpuHiun A. Jle [llatense).
CriocoObI cMeNIeHUs] XMMHUYECKOTO PaBHOBECHS B BOJAHBIX pacTBOpax.

Pa3znen 4. OcHOBBI XUMH4YECKOH TepMOAUHAMUKHU. Tepmoxumus.

TepmoanHaMuyecKue MOTEHIMANbI (TeMIIepaTypa, BHYTPEHHSSI SHEpPrus, 1aB-
JeHue, 00bEM, paboTa, SHTAIBIHNS, SHTPOIHS, U300aPHO-U30TEPMUUYECKUMA TTOTEHITU-
an, wiu sHeprust Y. ['m66ca, N30XOpHO-U30TEPMUYECKUAN MTOTEHITAAN, Wi dHeprus I .
I'enbmronbia). [Tonstue sHTanenuu oOpazoBaHus. | U 2 3aKOHBI TEPMOJMHAMHUKHU.
CnenctBus 1 3akoHa TepmoauHamuku (3akonbl . I'ecca, A. JlaBya3be-II. Jlamnaca).
[IpaBuiia pacuéra TEpMOJAMHAMUYECKUX MOTEHIMANOB. Kpurepnn camonpon3BOIbHO-
ro IMpOTEKaHUsI XMMUYECKUX peakuuil. [IpumeHenne MeToq0B XUMUYECKON TEPMOIU-
HAMHUKW. XUMUYECKUE OCHOBBI Pa0OTHI IBUTaTeIe BHYTPEHHETO CTOPAHMUSL.

Pazgen 5. OkucauTe/ IbHO-BOCCTAHOBUTE/IbHbIC PeaKIUH.

[Touarue OBP, creneHu OKuCIEHUs, OKUCIUTENS, BoccTaHOBUTENSA. [IpaBuiia
pacuéra ctenieHu okucieHud. [lopsinok 3anucu ypasaenuss OBP. Pacuér sxBuBaieH-
TOB OKHUCIUTENS W BoccTaHoButens. Kiaccudukanus OKUCIUTEIbHO-BOCCTAHOBU-
TEJIbHBIX peakuuil. [[puMeHeHre OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

Paznen 6. OCHOBBI 2JIEKTPOXMMHUHU. DJIEKTPOJHbIE MPOLECCHI.
I'anbBaHUYeCKHE JIEMEHTBI. JJIEKTPOJIM3 COJIEH.

DIEKTPOMArHUTHBIC SBJICHUS B TPUPOIHBIX U UCKYCCTBEHHBIX CUCTEMax. Buib
npoBOAHUKOB. KOHTakTHas pa3HOCTh MOTeHIMaNO0B. [IpuHiMn paboThl rajbBaHuYe-
ckoro aneMenTta. Cxema rajlbBaHM4ecKoro 3jaemeHTa. Y paBHenue Hepucra. OOpatu-
MbIE TaJIbBAHUUECKUE JIEMEHTHI (AKKYMYJSATOPhI). KUCIOTHBIEC U IIEIOYHBIE aKKyMY-
JSTOPBI, MPUHIIUI HMX pabOThl M CpPaBHUTEIbHAS XapaKTePUCTHUKA. JIEKTPOIIM3.
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OCHOBHBIE THUIBI PEAKIIUI AIEKTPOJIN3a (JIIEKTPOJIU3 PACTBOPOB U PACILIABOB, DJICK-
TPOJIU3 C PACTBOPUMBIM M HEPACTBOPUMBIM aHoAoM). [IpaBuna 3amucu ypaBHEHUM
peaKkiuii, MpOTEKAIMKUX TpH iekTponu3e. OO0OMEHHBIN 3aK0H dJeKTpoan3a M.
@apanes. XapaKTEpUCTUKH JJIEKTPOIU3A.

Pasznen 7. Koppo3us MeTa/L10B.

[IprurHBl ¥ 3aKOHOMEPHOCTH PA3PYyIIEHUS] KOHCTPYKIMOHHBIX MAaTEpPHUAIIOB B
npoLecce IKCILTyaTau. Buabl Koppo3un METaIIOB (XUMUYECKAs, JIEKTPOXUMUYE-
CKasl, JJIeKTpHuecKas, Ouosornueckas). TeopeTnyeckre OCHOBBI 3alIUThI METAJIOB OT
KOppo3un. OCHOBHBIE METO/IBI 3aIUTHI METAJUIOB OT KOPPO3UHU, IPUMEHSEMBIE B CENb-
CKOXO3SMICTBEHHOM ITPOM3BOJICTBE. 3al[uTa OT pa3pyLICHHS HEMETAJNIMYECKUX
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB.

Paznean 8. Ileproguyecknii 3aK0H M MEPHOAUYECKASI CHCTEMA XUMHYECKUX

nemeHTOB /I.U.Menpaeneena.

ITepuonnueckuii 3akoH J[. . MenneneeBa. ®usznueckuii cmpica 3akoHa. CoBpe-
MeHHas (OPMYIHPOBKA MEPHOTUIECKOTO 3aKoHA. CTPYKTypa MepUOANIECKON CUCTE-
Mbl J[.11. MenneneeBa. XapakTepUCTHUKA 3JIEMEHTOB B 3aBUCMMOCTH OT NOJIOKECHUS B
NepuoIndecKor cucreme. GU3NUEeCKUl CMBICI HOPSIAKOBOTO HOMEPA 3JIEMEHTOB. M3-
MEHEHHME CBOWCTB DJIEMEHTOB B IIEPUOAAX M IPYIINAax C YBEIWYEHHEM IOPSIKOBOTO
HOMEpA.

Paznen 9. CtpoeHue aroMa U XMMHYECKasi CBSA3b.

CoBpeMeHHBIE NPEICTABIECHUS O CTPOCHUH aroMa. Y paBHeHue J. lllpenunrepa.
KBanTtoBbie uncna. [ToHsTHe 00 aTOMHBIX M MOJICKYJISIPHBIX opOuTansx. Murepmpe-
Tanus Y-QyHKUuuu. [[puHIMN HaMMEHbIIEH YHEPTUU U CJIEJICTBUS U3 HEro (MPUHIIMIT
3anpeta B. [1aynu, npasuna ®. Xynna u B.M. KieukoBckoro). DieKTpOHHbBIE U AJICK-
TpoHHO-Tpaduueckue (Gopmyinbl. SABIeHuE rHOPUAM3ANMU U TUIBI THOPUAU3AIUY.
Tunel XUMUYECKUX CBs3€Hl (KOBAJIGHTHAS HEMOJISIPHAs | MOJISIpHAs, JOHOPHO-aK-
LENTOPHAs, MOHHASA, METAININYECKas ).

Pa3znes 10. OcHOBBI OPraHu4ecKoOil XUMHH.
XumMus BLICOKOMOJIEKYJISPHBIX COCAMHEHMI.

[Ipenmer oprannueckor XUMHUH. Te€Opus XMMUYECKOTO CTPOCHHUSI OPTAHUYECKHUX
coequHeHnid A.M. bytnepoBa. DJIEKTpOHHBIE NPEACTABICHHUS B OPraHUYECKOM XH-
Muu. OyHKIIMOHAIBHBIE (XapakTepucTuueckue) rpynmbsl. HomeHkiatypa opranuye-
ckux coenuHennil. Kimaccudukanus opraHudeckux coeJuHeHui. BeicokomMomneKysip-
Hble coeluHeHus. MoHomep, oauromep, nonumep. Knaccudukanusa noaumepon. Me-
TOJBI IMOJYYECHUS TOJIMMEPOB: PEAKIIMHU TOJIMMEPU3ALMH U TTOJIUKOHAECHCALIAH.

Paznen 11. Xumudeckass nieHTUQUKANMS U AHAJIU3 BelleCTB
(0OCHOBBI AHAJIUTHYECKON XUMHUH)

OCHOBBI aHAJTUTHYECKON XUMUU U (PUBUKO-XMMUYECKHUX METOJIOB aHAJIN3a: METO-
JIbI DJIEMEHTHOT'0, MOJIEKYJISIPHOTO, (pa30BOT0 aHANIM3a; KaUeCTBEHHBIN aHAJIU3; METO-
Jbl Pa3/IeJIeHUs] U KOHUECHTPUPOBAHHUS BEIIECTB; METO/AbI KOJIMYECTBEHHOIO aHAIN3a
(TUTpUMETpHSI, TPAaBUMETPHS); (PU3UKO-XUMHUYECKHE METOJbI aHaIN3a, palioHaIb-
HBIM BBIOOP crioco0a pemieHruss KOHKPETHOW aHAIIMTUYECKOW 3a/Jadd, B YaCTHOCTH,
ONPEAECTICHNE MUKPOIIPUMECEH B Ia30BbIX, KUJIKUX U TBEPABIX CMECSX.

4.3 Jlekuuu 1 1a00paToOpHbIE 3AHATHS
Tabnuia 4
Coaepxxanue Jiek1 Uil /J1a00PATOPHOI0 NPAKTUKYMAa U MEPONPHUATHSA
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Ne Ne ®opmupy- Bun
. Koa-
Ne | m HazBanme | Ne m Ha3BaHMe JIeKI U U Jia- eMble KOHTPOJIbHO- 50
n/m| pasgeaau 00paTOPHBIX 3aHATHI KOMIeTeH- | ro Meponpu- | .
TeMblI M ATHS
1. | Pa3gea 1. OcHOBHBbIE MOHATHS U 32AKOHbI XH- 6
MuH. Kitacchl HeOpraHn4ecKHX coeIuHEHMI.
Tema 1. Jlexmms Ne 1 OIIK-1 2
Knaccer OCHOBHBIE TOHSITUS U 3aKOHBI (OIIK-1.1,
HEOpraHuue- | XUMUH (IIpe3eHTaLMs B OIIK-1.2)
ckux coenu- | PowerPoint)
HEHHI JlaGopatopnast pabora Ne 1. OIIK-1 TectupoBanue 2
BBonHoe 3ansTHE, TpaBUiia (OIIK-1.1; (tect 1)
paboThI B XUMHUYECKOH J1a0ho- OIIK-1.2;
patopuu. Kiaccel Heopranu- OIIK-1.3)
yeckux coenunenuit (mporpam- | YK-1 (VK-
Mbl ChemDraw, ChemSketch) 1.1, YK-1.2,
VYK-1.3, VK-
1.4, YK-1.5)
JlaGoparopnast pabora Ne 2. OIIK-1 TectupoBanue, 2
Ornpenenenne SKBUBAJICHTA (OIIK-1.1; (Tect 2)
MeTaa (porpaMMbl OIIK-1.2; IIPOBEPKA OT-
ChemDraw, ChemSketch). OIIK-1.3) yera o Jjao.
YK-1 (VK- pao.
1.1, YK-1.2,
YK-1.3, VK-
1.4, YK-1.5)
2. Pasnen 2. /lucniepcubie cuctemsl. Boma. Xu- 10
MUYECKHUE pEeaKluy B BOJHBIX pacTBopax. Juc-
COIIMAINSA AJIEKTPOIUTOB, pH 1 ruaponu3 co-
JEN.
Tema 2 Jlekmusg Ne 2.  Xummueckue OIIK-1 2
(PactBOpBI. peakuuu B BoAHBIX pactBopax | (OIIK-1.1)
Buapl koH- (npesenTanus B PowerPoint).
ueHrpauui. | Jlaboparopnas pabora  Ne3. OIIK-1 TectupoBanue 2
pH, ruapo- PactBopbI (mporpammsr | (OIIK-1.1; (tect 3)
JIA3 COJIeH ) ChemDraw, ChemSketch). OIIK-1.2; MIPOBEpPKA OT-
OIIK-1.3) yeTa o jao.
YK-1 (VK- pao.
1.1, YK-1.2,
YK-1.3, VK-
1.4, YK-1.5)
Jlaboparopnas pabota Ne 4. OIIK-1 TectupoBanwue 2
XKéctkocTh BOBI (MPOTPaMMBI (OIIK-1.1; (Tect 4)
ChemDraw, ChemSketch). OIIK-1.2; KonTp. pabo-
OIIK-1.3) | rta.l
YK-1 (YK-
1.1, YK-1.2,
VYK-1.3, VK-
1.4, YK-1.5)
Jlaboparopnas pabota Ne 5. OIIK-1 TectupoBanue 2
Omnpenenenrue BOJOPOIHOTO (OIIK-1.1; (Tect 5)
nokazarens (pH). OIIK-1.2; IIPOBEPKA OT-
OIIK-1.3) yeTa 1Mo J1ao.
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Ne Ne ®opmupy- Bun
. Koa-
Ne | m HazBanme | Ne m Ha3BaHMe JIeKI U U Jia- eMble KOHTPOJIbHO- 50
n/m| pasgeaau 00paTOPHBIX 3aHATHI KOMIeTeH- | ro Meponpu- | .
TeMblI 100 ATHS
YK-1 (VK- pao.
1.1, YK-1.2,
VYK-1.3, VK-
1.4, YK-1.5)
Jlaboparopuas pabota Ne 6. OIIK-1 MPOBEPKa OT- 2
IMuaponu3 comneli (MporpamMmsl (OIIK-1.1; yeTa o j1ad.
ChemDraw, ChemSketch). OIIK-1.2; pao.
OIIK-1.3)
YK-1 (YK-
1.1, YK-1.2,
VK-1.3, VK-
1.4, YK-1.5)
3. Pa3nen 3. OCHOBBI XUMHUYECKON KMHETHKHU. 6
XUMUYECKOE PaBHOBECHE.
Tema 3 Jlexmus Ne 3. OIIK-1 2
(Xumunueckast | Kunernka XUMHUECKUX peak- (OIIK-1.1)
KWHETHKA U nuii. XuMH4YECKOE PaBHOBECUE
paBHOBecHe B | (mpe3enTanus B PowerPoint)
roMoreHselx | Jlaboparopnas padota Ne 7. OIIK-1 TectupoBanue 4
CUCTEMaX) Kunetnka xuMuyeckux peax- (OIIK-1.1; (Tect 6)
i (mporpammsl ChemDraw, OIIK-1.2; IIPOBEPKA OT-
ChemSketch). OIIK-1.3) yera o Jjao.
YK-1 (VK- pao.
1.1, YK-1.2, | Kontp. pabo-
VYK-1.3, VK- Ta.2
1.4, YK-1.5)
4. Pa3nen 4. OCHOBBI XUMHUYECKON TEPMOIMHA- 4
MUKH. TepMOXUMHUSL.
Tema 4 JIexma Ne 4. OCHOBEI XUMH- OIIK-1 2
DHepreTuka | 4eckou TepMoanHamMuku. Tep- (OIIK-1.1)
XUMHUYECKUX | MOXUMHUSA (IIpE3eHTALUs B
MIPOLIECCOB PowerPoint)
Jlabopartopnast pabota Ne 8. OIIK-1 TecTupoBanue 2
DHepreTuka XMMMUYECKUX MPO- (OIIK-1.1; (tect 7)
neccoB. Tepmoxumus (TIpo- OIIK-1.2; MpoOBEpKa OT-
rpammbl ChemDraw, ChemS- OIIK-1.3) yera o Jao.
ketch) pab.
5. | Pazgen 5. OkucauTe/IbHO-BOCCTAHOBUTE/Ib- 6
Hble MPolecChl
Tewma 5. Jlexuus Ne 5. OIIK-1 2
Oxkucnutensb- | OKUCIUTETbHO-BOCCTAHOBU- (OIIK-1.1;
HO-BOCCTa- TEJbHBIE PEAKIMU (IIPE3EHTa- OIIK-1.2;
HOBUTENbHBIC | 1TUs1 B PowerPoint) OIIK-1.3)
MPOLECCHI. YK-1 (VK-
1.1, YK-1.2,
VK-1.3, VK-
1.4, YK-1.5)
Jlaboparopuas pabota Ne 9. OIIK-1 TectupoBanwue 4
OKuCIUTEIbHO-BOCCTAHOBH- (OIIK-1.1; (tect 8)
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Ne Ne ®opmupy- Bun
. Koa-
Ne | m HazBanme | Ne m Ha3BaHMe JIeKI U U Jia- eMble KOHTPOJIbHO- 50
n/m| pasgeaau 00paTOPHBIX 3aHATHI KOMIeTeH- | ro Meponpu- | .
TeMblI M ATHS
TEJIbHBIE PEAKLUU OIIK-1.2; IIPOBEPKA OT-
OIIK-1.3) yeTa o jao.
YK-1 (VK- pao.
1.1, YK-1.2,
VYK-1.3, VK-
1.4, YK-1.5)
6. | Pazmen 6. OCHOBBI 3JIEKTPOXUMHH. DIEKTPOI- 4
HBI€ Mpoliecchl. ['anpBaHNYeCKUE YIEMEHTHI.
DNEKTPOJIHU3 COJIEH.
Tema 6 Jlexmus Ne 6. OIIK-1 2
OcHOBBI OcHoBbl anekTpoxumun. Onek- | (OIIK-1.1;
BJIEKTPOXU- TpOAHBIE TIpoLecchl. ['anbBa- OIIK-1.2;
MHH. HUYECKHE JIEMEHThI. DJIEKTPO- OIIK-1.3)
JU3 coselt (mpe3eHTalus B
PowerPoint)
Pemrenne TunoBeIX 3aaa4 1o OIIK-1 TectupoBanue 2
T€MaM: raJbBaHUYECKHUE dJie- (OIIK-1.1; (tectrr 9,10)
MEHTBI, JJIEKTPOJIN3 COJIEH. OIIK-1.2)
YK-1 (VK-
1.1, YK-1.2,
YK-1.3, VK-
1.4, YK-1.5)

7. | Pa3znea 7. Koppo3usi. 4
Tema 7 JIextma Ne 7. OIIK-1 2
(Koppo3us Koppo3us metannos (mpe3eH- (OIIK-1.1)

METaJIJIOB, tarust B PowerPoint)
3aIuTa OT JlaGopatopnas padora Ne 10. OIIK-1 TectupoBanue 2
KOPPO3HH). Koppozus meramios (mporpam- | (OIIK-1.1; | (tecter 11,12)
Mbl ChemDraw, ChemSketch). OIIK-1.2; MIPOBEPKA OT-
OIIK-1.3) yeTa o jao.
YK-1 (VK- pao.
1.1, YK-1.2,
YK-1.3, VK-
1.4, YK-1.5)

8. | Pazgen 8. Crpoenue atoma. OCHOBHbBIE THIIbI 2
XUMUYECKOH CBSA3U
Tema 8 Jlexuus Ne 8. Ctpoenue aroma. OIIK-1 2
Crpoenune OcHoBuble Tunbl xumuueckoi | (OIIK-1.1;
aToma. CBA3U (npe3eHTanus B| OIIK-1.2;

OcHOBHBIE PowerPoint) OIIK-1.3)
THUIIBI XUMHU-
YECKOU CBSI3U

9. Pa3nen 9. Xumnueckas uaeHTHPUKAIUST U aHA- 4

JIU3 BellecTB (OCHOBHI AaHATUTHYECKON XUMHUM )
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Ne
Ne
/o

Ne
W HA3BaHHeE
pasuesa u
TeMBbI

Ne 1 HazBaHue JeKIHi " Ja-
OopaTopHBIX 3aHATHII

Bun
KOHTPOJILHO-
ro MepoIpHu-

ATHSA

®opmupy-
eMble
KOMIIeTEeH-
M

Koua-
BO
4acoB

Tema 9
(OcHoBBI
aHAIIUTUYC-
CKOW XUMUH).

Pemmenue 3aay4 mo aHaJIuTH-

YECKOM XUMHH (TIPOrPaMMbI
ChemDraw, ChemSketch).

OIIK-1
(OIIK-1.1;
OIIK-1.2;
OIIK-1.3)
YK-1 (VK-
1.1, YK-1.2,

VK-1.3, VK-
1.4, YK-1.5)

KontposbHas 4
pabora 3

Tabmuna 5

HepequL BOIIPOCOB I CAMOCTOATECJIBHOTO H3YYCHUA NUCIHUIIJTUHBI

Ne u HazBaHue pas-
AeJia M TeMbI

Ilepeyens paccMaTpuBaeMbIX BOIPOCOB /1JIsl CAMOCTOSITEILHOTO
U3yYeHHusl

Pa3nen 1. OcCHOBHEIE MOHATHS M 3aKOHBI XMMHH. KlTacChl HEOPraHMYECKUX COCTMHEHHM.

Tema 1. OcHoBHBIE
IOHATUA H 3aKOHBI
XUMHUH.

ATOMHO-MOJIEKYJISIPHOE YUEHUE, 3aKOHBI COXPAaHEHUsI MacChl, YHEP-
THH, SJIEKTPUUECKOT0 3apsija, 3aKOH MOCTOSHCTBA COCTaBa, ANEKTPO-
marauTHas Teopus (OIIK-1, YK-1)

Paszpnen 2. [lucnepcusie cucremsl. Boma. Xumnueckue peakuuu B BOAHBIX pacTBopax. [luc-
coluanus 3IeKTpoauToB, pH u rugponuns coeil.

Tema 1. PacTBOpBHI.

PactBopsl. Konnentpanust pactBopoB, Buabl KoHIeHTparuii (OITK-
1, YK-1)

Tema 2. Peakuu oca-
JKICHUSL.

[Ipou3sBeneHne paCTBOPUMOCTH BEIIECTB
(OIIK-1, YK-1)

duzuko-xu-
CBOICTBa

Tema 3.
MHUYECKUE
pPacTBOPOB.

Kunenne, 3amep3anne pactBopoB. [lonsitue 06 ocmoce. 3aKOHBI
Payns, ocmotnueckmii 3akon Bant-I'odda
(OIIK-1, YK-1)

Pa3nen 3. OCHOBBI XMMHYECKON KHHETHKH. XMMHUYECKOE PABHOBECHE.

Tema 1. Xumuueckas
kuHeTuka. IloHsTHE
MeXaHu3Ma XHMHYe-
CKOM peakiuu

AKTUBHUPOBAHHBIN KOMILJIEKC, MOJIEKYJISPHOCTh PEAKIUU, JTUMUTHU-
pytomias ctaaus. CBsi3b KOHCTAHTHI XUMHUYECKOTO PAaBHOBECHS C TEp-
MoauHamudeckumu notennuanamu (OIK-1, YK-1)

Pa3nen 4. OCHOBBI XUMHUYECKON TEPMOIMHAMUKH. TepMOXUMUsi.

Tema 1. Xumnueckas
TEpMOJIMHAMUKA.

[IpuMeHeHne METOJI0B XMMUYECKOW TEPMOJAMHAMUKUA. XUMHUYECKUE
OCHOBBI paboThI aBurarener BHyrpeHHero cropanus (OIMK-1,YK-1)

Pasnea S. OKHCIUTEITFHO-BOCCTAHOBUTEILHBIC IIPOHCCCHhI.

Tema 1. Oxkucnaurens-
HO-BOCCTAHOBUTEJIb-
HBIE ITPOIICCCHI.

OCHOBHBIE OKHCIMTENN U BoccTaHoBUTeNU. Biusiuue pH cpensl Ha
HamnpaBJICHUC TPOTCKAHHUA OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX PC-
akuuii (OIIK-1, YK-1)

Tema 2. Pa3z6op Hanu-
canus OBP.

Omnpenenenue NpoayKTOB peakuuil. DneKTpoHHbIH Oananc. [Tonbop
ko3 dummentos (OIIK-1, YK-1)

Paznen 6. OCHOBBI 3JEKTPOXUMHH. DJIEKTPOJHBIE MPOIECCHI. ['aTbBaHMUECKUE 3JIEMEHTHI.
OJEKTPOJIN3 COJICH.

9.

Tema 1. OCHOBEI dJIEK-
Tpoxumud. ["aTbBaHM-
YCCKHUC DJICMCHTEBI

barapen raibBaHMYECKUX JIEMEHTOB, NOCIEAOBATENbHOE U Tapal-
JeNIbHOE COEMHEHUE TajlbBaHUYECKHX 3JIeMEHTOB. OcoOble THUIIBI
raJibBaHU4YecKux djeMeHToB (Jlanuens-SAxobu, Bomopomnsrii, Jle-
KJIaHIIIe, KOHIIEHTPAllMOHHBIN, TOIUIMBHBIN). OOpaTHUMbIe ralbBaHU-
YECKHE JIEMEHTHI (aKKyMYJISITOphl). KUCTIOTHBIE M IIeJIOYHBIE aKKY-
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Ne u Ha3BaHme pa3-

Hepeqenb paccMaTpuBaEeMbIX BOIIPOCOB 1JifA CAMOCTOATEC/IbHOI'O

n/n JeJia U TeMbI H3ydeHusl
MYJISTOPBI, TIPUHITUT UX PAOOTHI U CPAaBHUTEIIbHAS XapaKTEPUCTUKA.
Hcrnonp30BaHWEe TadbBaHMUYECKUX JJICMEHTOB B COBPEMEHHOW TeEX-
Huke (OIIK-1, YK-1)

10 | Tema 2. [Ipumenenne | [IpakTudyeckoe MpPUMEHEHHUE PEAKIHMM AJIEKTposn3a (MOJyuyeHUe U

AIIEKTPOJIH3A.

paduHUpPOBaHUE METAJIOB, HEMETAJIOB, OPraHMYECKUX U Heopra-
HUYECKUX BEIECTB, 00pabOTKa MU BOCCTAHOBJIECHUE JeTaje MallluH,
raJlbBaHOCTETHsl, rajbBaHOIUIaCTUKa, TisHUeBaHue u np.) (OIIK-
1,VK-1)

Pa3znea 7. Koppo3susi MeTaI0B

11 | Tema 1. Koppo3us me- | OCHOBHBIE METO/IbI 3aIUThl METAJUIOB OT KOPPO3UHU, IPUMEHSIEMbIE
TaJUIOB U METOJIBI 32~ | B CEJIbCKOXO3SIICTBEHHOM IPOM3BOJICTBE. 3alllUTa OT Pa3pylICHUS
IIUATHI. HEMETA/UIMYECKUX KOHCTPYKIMOHHBIX MatepuaiioB (OITK-1, YK-1)
Pasznea 8. [lepronnueckuii 3aKOH U IEPUOANYECKAS] CUCTEMA XUMUYECKHUX
anemenToB JI.M.Menneneena.

12 | Tema 1. Ilepuoaunye- XapakTepruCTHKA JIEMEHTOB B 3aBUCUMOCTH OT MOJIOKEHHUS B TIEPHU-
ckui 3akon JI.1. oanyeckou cucrteMe. GU3NUYECKU CMBICIT MOPSAIKOBOTO HOMEpA dJie-
Menneneesa. MEHTOB. VI3MeHEeHuEe CBOWCTB 3JIEMEHTOB B MEPUOAAX W TPyIIax C

yBeaudeHueM nopsiikoporo Homepa (OITK-1, YK-1)
Pa3nen 9. CtpoeHne aroMa M XUMHUYECKasl CBSI3b.

13 | Tema 1. Ctpoerne mo- | CoBpeMeHHBIE MPEACTABICHUS O CTpoeHUH aToMa. [ToHsTHE 00 aTOM-
JICKYJL. HBIX ¥ MOJIeKYIsIpHBIX opouTaiix (OIIK-1, YK-1)

14 | Tema 2. Xumuueckass | CoBpeMeHHbIE MIPEACTABICHUS O NMPUPOAEC XUMUYECKON cBs3u. Me-
CBSI3b TOJI BaJICHTHBIX CBSI3EH.

CrpoeHue coCcTOosHUE BEIIECTBA B ra3000pa3HOM, KHUIAKOM U TBEP-
noM coctostHiH. Da30Bble COCTOSHUS U MEPEXObl. AJUIOTPONUS U
nomumopdusm (OIIK-1, YK-1)

15 | Tema 3. KommnekcHsle | Kommnekcusie coennnenus (OIIK-1, VK-1)

COEIMHEHUS
Pa3pnen 10. OcHOBBI OpraHM4eCcKOil XUMHH. XHUMHSI BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUM.

16 | Tema 1. OcHOBEI Op- Kiaccel opraHMueckux COEOUHEHMM, CBOMCTBA, XMMHUYECKHUE PEaAK-
TaHUYECKON XUMUH. nuu (OIIK-1, YK-1)

17 | Tema 2. OcHOBBI BricokoMoOneKysipHble COeIMHEHUS. MOHOMEp, OJIUroMep, IOJIH-
XUMUH BbIcOKOMOJIe- | Mep. Knaccudukanus noiaumepoB. MexaHuueckue u (pu3nyecKue
KYJISIDHBIX CO€/IMHE- CBOMCTBA MOJUMEPOB. METO/Ibl MOJyYEHHs] MOJHUMEPOB: pPEaAKIUU
HUNA nosmmMepusaruu 1 nonukonaencanuu (OIMK-1, YK-1)

Pazpnen 11. Xumudeckas uaeHTHGUKAINSA U aHATA3 BEIIECTB
(OCHOBBI AHATUTUYCCKON XUMUH)
18 | Tema 1. OcHoOBHI aHa- | MeTONBI AJIEMEHTHOTO, MOJEKYJISIpHOro, ()a30BOr0 aHajln3a; Kade-

JINTUYECCKON XUMHUH.
KauecTBeHHEBIN U KO-
JIMYECTBCHHBLIN aHAJIH-

3Bl

CTBEHHBIW aHaln3; METOJbI pa3/eleHUs] U KOHIICHTPUPOBAHHUS Be-
IIECTB; METOJbl KOJUYECTBEHHOTO aHanu3a (TUTPUMETpUsi, I'paBU-
MeTpus); puzuko-xumrdeckue meto bl ananusa (OIIK-1, VK-1)

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

Tabmnuna 6

HpnMeHeHne AKTUBHBIX 1 HHTCPAKTHBHBIX Oﬁpa3OBaTeJII)HLIX TEXHOJIOT UM
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HaumMmeHnoBaHue HCII0JIB3YEMbIX aK-

Jr:;-,n Tema u ¢popma 3ansaTHSA TUBHBIX 1 HHTEPAKTHBHBIX ouﬁpa:;o-
BATeJIbHBIX TEXHOJOTHH
l. OcHoBHble noHATHS U 3ak0HBI | JI | [IpoOiemHoe 00ydeHue
XUMUHU. Jlexmusi-Bu3yanuzanus (MHTEpaKTUBHAS
JICKIIMS C IPE3CHTAIIUCH )
2. OcHoBbl xumuueckoit kuue- | JI | [IpobiemHoe oOydeHue
TUKU. XMMHUYECKOE PABHOBE- Jlexuusi-Bu3yanu3anus (MHTEpaKTUBHAS
cHe. JISKIIMSI C IPE3CHTAIINEH )
3. Onpenenenue pH JIP | AkTBHOE O0yUeHHUE
BOJIHBIX PaCTBOPOB 3JIEKTPO- METOJ1 pabOThI B MaJIBIX Tpymmax (pe-
JUTOB 3yJbTaT pabOTHI CTYICHUYECKHUX UCCIIe-
JIOBATEJIbCKUX TPYIII)
4. OxucnurenbHo-BoccTaHoBU- | JI | [IpobnemHoe oOyuenue
TEJIbHbIC PEAKIINU Jlexmusi-Bu3yanuzanus (MHTEpaKTUBHAS
JICKIIUS C IPE3CHTAIIUECH )
3. Koppo3sus meTtamion JI | [Ipo6Gnemuoe oOydeHue
Jlexuusi-Buzyanu3anus (MHTEpaKTUBHAS
JISKIIMSI C TIPE3CHTAIINEH )
6. Koppo3us meramios JIP | AkTBHOE O0yUecHHUE
METOJ1 pabOoTHI B MaJIBIX Tpymmax (pe-
3yJbTaT pabOTHI CTYICHUYECKHUX UCCIIe-
JIOBATEIBCKUX TPYIII)

6. Texyuiuii KOHTPOJIb YCIIEBAE€MOCTH M MPOMEXKYTOUYHASI ATTECTAIUA 110 UTOraM

O0CBOEHMSI JUCUMILTUHBI

6.1. TunoBble KOHTPOJIbHBIE 32ITAHUA WJIN MHbIE MATEPUAJIbI, HEOOXOAUMBIE J1JIA
OLIEHKHU 3HAHWI, YMEHNH U HABBIKOB M (WJIH) ONbITA I€ATEJIbHOCTH

Tect Ne 1. Knnaccsl Heopranmyeckux coelMHeHMI.
3aganue. C KaKuM M3 NPeJUI0KEHHBIX COSIMHEHUH OyeT pearupoBaTh JaHHOE BEIECTBO?
Hanumure Ha3BaHMe JaHHOTO BELIECTBA U YPAaBHEHUE PEAKIIMH.

Howmep Bapuantsl oTBETOB
CoenuHeHue
BapHaHTa a 0 B r
B-1 Ca(OH)z H2804 CuO NH3 HzO
B-2 Al(OH); NaOH KCl1 Na,SOs3 H,O
B-3 SOg C02 Nazsi03 02 HCIl
B-4 MgO Kzo C02 NaOH NH3
B-5 KHCO; CO, Cu(OH), NaOH Ag

3amanue. BeiOepuTe CTPYKTYpHYIO (hOPMYJTy, COOTBETCTBYIOIIYIO 33IAHHOMY BEIICCTBY.

Howmep
BapHAHTA BerectBo ®opmyna
B-1 Fe, O3 /CK
a) fFe e 6) >Fe—Fe=O
| | 0
0O——0
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Fe=—0O
B) o<| ) 0=Fe—0— Fe=0
Fe=0O
B-2 Na,SO,4 Na_O\ /O 6) Na—O\ /(l)
a S
Na—o” g Na—0" 0
B) Na_o\s/ 0 r Na\s/ O\o
Na—0" 0 Na—0" o~
B-3 HCIO; 0 o)
/ V4
a) m—o—all 6) H—O0— Cl
\O \O
0
B) o=(|:|1—H—o r H>c1<(|)
0 0
a) 6) S—O0
K~ S\o Kk—o~
0 >0 0 =0
K 0 K—O
B-5 N203 /O
a) O=N—N\< 6) O=N—O—N=0
0
O\ /O\
B) | )N™N=0 1N 0=N—N=0
0

Tect Ne 2. XumMnueckuii JKBUBAJIEHT

3aganue. PaccunTaiiTe MOJIIpPHYIO MacCy SKBUBAJIEHTA BBIAEICHHOTO MPOCTOTO BEMIECTBA B JAHHOU
peakuu [r-3KB./MOJb]. Hanumure ypaBHEHUE JaHHOW pEaKIIHH.

Howmep Ba- BapuaHTbl 0TBETOB
Peaknus
puaHTa a 0 B r
B-1 Cr + NaOH +H,0 — 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
3aganue. DKBUBAJICHT KUCIIOTHI B JAHHOW PEaKIMH PACCUUTHIBACTCS IO (hopMyIIe:
Howmep BapuanTsl 0TBETOB
Coenunenue
BapuaHTa a 0 B r
B-1 H;PO4 + 3Ba(OH), ® (BaOH);P0O4 + 3H,0 M/2 M/3 M/4 M/1
B-2 H,SO4 + 2Mg(OH), ® (MgOH),SO4+ 2H,0 M/1 M/4 M2 M/2
B-3 2H3PO4 + Ca0 ® Ca(H2P04)2 + 2H20 M/1 M/3 M/2 M/4
B-4 H,SO4 + NaOH ® NaHSO4+ H,0 M/1 M/2 M/3 M/6
B-5 HCIl + NaOH® NaCl+ H,O M/1 M/2 M/3 M-6
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Tect Ne 3. PacTBOpbI.
3ananue. B 100 rpamMmMmax BoJbl pacTBOpEeHa JaHHasi Macca BeuiecTBa. ONpeieanuTe MacCoBYIO J10JI0
(B %) BemiecTBa B pacTBOPE M HAIIUILUTE YPaBHEHHE JUCCOLMALIMKI STOrO BEIIECTBA.

Howmep BapuanTsl 0TBETOB
Coenunenue

BapHaHTa a 0 B r
B-1 37 T XJIOPOBOJOPOAHON KHUCIOTHI 27 37 2,7 3,7
B-2 18 T TeTparuIpOKCOIMHKATA HATPUS 15,3 1,53 1,8 18
B-3 24 r pochOopHOM KUCITOTHI 19.4 24 1,94 2.4
B-4 28,5 r kapOoHaTa HATPHS 22,2 2,85 28.5 2,22
B-5 63 r HUTpaTa Kaaus 63 38,6 6,3 3,86

3ananue. Paccunraiite TuTp (r/™MI1) pacTBOpa, B 1 IUTpe KOTOPOrO COACPIKUTCS 3a/laHHAsi Macca Be-

IIECTBA.
Homep BapuaHTbl 0TBETOB
CoenubHenue
BapuaHTa a 0 B r
B-1 600 r NaNO; 0,6 1,2 2.4 3,6
B-2 219 r AIL(SO4)3 0,219 2,19 219 2190
B-3 1 r NaCl 0,001 0,01 1 100
B-4 9 r CaHPO, 0,009 9 0,9 0,09
B-5 500 r K,SO4 0,5 1 50 100
Tect Ne 4 . JKecTkocTh BOABI
3aganue. Kakoe 13 IpuBEISHHBIX COCAUHEHNH ONPEALISCT )KECTKOCTh BObI?
Homep BapuaHnTsl 0TBETOB
Bun xxectkoctn
BapHUaHTa a 0 B r
B-1 IMOCTOSIHHAS Ca(HCOs), Fe(HCOs), NaHCO; CaCl,
B-2 BpEMCHHAas NaHCO; KCl HCl Mg(HCO3),
B-3 IMOCTOSIHHAS NaOH FeSO, H,CO; Mg(HCOs),
B-4 BpEMCHHAsI Cu(HCOs), NaHCO; H,O CuCl,
B-5 IIOCTOSIHHAS NH; MgCl, H,SO,4 KHCO;

3ananue. B 1 M> BOJIBI COMEPKUTCS 3aIaHHOE KOJMYIECTBO BEIECTB. ONpPEIEnTe TTOCTOSHHY O
KECTKOCTh BOJIBI.

Howmep Bemectsa s | M Bojs! BapuaHTbl 0TBETOB
BapHaHTa a 0 B r
B-1 15 Cr(HCOs3)3, 136 T CaSO, 0,2 2,2 3 2
B-2 174 r K,SO4, 155 NiSOy4 1 4 5
B-3 680 CaSO,, 740r KCI 20 10 2
B-4 84 r NaHCO;, 550 r CaCl, 11 10 5 1
B-5 76T FeSO4, 56r KCI 1 3 10
Tect Ne 5. Onpenesienne pH u ruaposns cogei
3aganue. Paccunrars pH pacTBOpa JaHHOTO BEIISCTRA.
Howmep Bermectso BapuanTel 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
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B-5

| 0,1 M HNO;

1 T 2 [ 7 T 13

3aganue. Koncranrty (Kr) u crenens (h) ruaposansa JTaHHON COJIM pACCUMTHIBAIOT IO (hopMyIaM:

Howmep Bemectso BapuaHTbl 0TBETOB
BapHaHTa

B-1 Li,SO, _ _Ks _ Ke .
B-2 CaS a) Kr KnocH h \/KJJ,OCHCC’

B-3 |CaBr, 0) Kr=-Xe - .

Kok ’

B-4 NaHSO; ‘
_ B — .
B-5 |CH;COONH,4 B) Kr= KaRKaoon h KaRKaoon
I) JaHHAas COJIb TUAPOJIN3Y HE MOJBEPraeTcs

Tect Ne 6. XumMuueckass KHHETHKA

3aganue. Kunetnueckoe ypaBHEeHHE JJIsl JaHHOM MPSIMOM PEAKIIMU UMEET BU/I:

Homep Ba- Peaknus BapuaHnTbl 0TBETOB
puaHTa
B-1 SO,(r) + NO,(r) — SOs(r) + NO(1) a |v=k[SO,][NO;]
6 |v=k[NO,][NO]
B |[v=k[SO,][SO;3]
r |v=k[SO,][NO;][NO]
B-2 SiH4(r) + 20,(r) — SiOy(T) a |v=k[SiH4][O,]?
6 [v=k[O,]?[SiO,]
B |v=k[SiH4][SiO,]
r |v=k[O,]?
B-3 2Ca(t) + Oy(r) — 2CaO(T1) a_|v=k[Ca]*[O,]
6 |v=k[Ca]*[0,][CaO]?
B | v=k[O,][CaO]?
r |v=k[O;]
B-4 2NO(r) + Oy(r) — 2 NOy(1) a |v=k[NO]?[0,]
6 |v=Kk[NO,]’[O;]
B |v=Kk[NO,J}[NO]
r_|v=k[NOJ’[0,][NO,)]*
B-5 CO,(r) +2Mg(t) — 2MgO(1) + C(T) a |v=k[CO,][Mg]?
0 |v=k[CO,][C]
B |[v=k[MgOJ}[CO,]
r |v=Kk[CO,]

3ananue. Onpenenure, Kak U3MEHUTCS] CKOPOCTh PEAKIMK NPU 33JaHHOM TEMIIEPaTypHOM KO3 H-
IIMEHTE Y ¥ UI3MEHEHUU TEMIEPaTypsl OT t; 10 t, (] - YBEIUYUTCS; | - YMEHBIIUTCS).

Homep W3meHeHue TeMmepary- Bapuantsr 0TBETOB

BapHaHTa pBI a 0 B r
B-1 t,=80°,t,=100",y=2 | | B2 pa3a | B4 paza 1 B2 paza 1 B4 pa3a
B-2 6H=20",,=0",y=2 | B2 paza | B4 paza 1 B2 paza 1 B4 paza
B-3 t,=50",t,=70°,y=3 | B3 paza 1l B9 pa3 1 B 3 pasa 1 B9 pa3
B-4 ;=40 ,,=20",y=3 | B3 paza |l B9 pa3 1 B 3 paza 1 B9 pa3
B-5 t1,=20",t6,=30",y=4 |l B2 paza | B4 paza 1 B2 pasa 1 B4 paza

Tecr Ne 7. Xumuyeckass TepMOAUHAMHUKA
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3ananue. Mcnonesys Tabnuny «TepMonuHaMuyecKre MOTEHIMAIbDY, PACCUUTANTE N3MEHEHHE
CTaHJIAPTHOU SHTAJIBIINU PeaKIuu, KJ[>k/MOIIb.

Homep BapuaHnTbl oTBETOB
Peaknus
BapHaHTa a o B r
B-1 COyry + MgO(y = MgCO;3p -101,5 -2090,9 101,5 2090,9
B-2 CoHymy + Hoy = CoHg 32,39 -32,39 136,95 -136,95
B-3 25071 + Oy — 2S03p -1382.4 -196,6 1382,4 196,6
B-4 2NO5y — NoOyry 77,15 -77,15 -58,41 58,41
B-5 CoHymy + HyOp — CoH50H 4 44,04 573,42 -44,04 -573,42
3aganue. OnpeaeanuTe TEINIOTY cropaHnus 1 Kr TOIUIMBA IO TSPMOXUMUYECCKOMY YPaBHCHHIO.
Bap- BapuanTel oTBETOB
Peaknus
HaHT a 1] B r
B-1 | CH, +2,50, »2CO,+H,0 + 1226 x/I3x/M0J1b 4530 37515 4715 47154
B-2 | CH;0H +1,50, —CO, + 2H,0 + 639 x/I>x/M0JIb 2341 19969 3567 35987
B-3 | CgH3+12,50, -8CO,+9H,0 + 5116 k]Ix/M0Jb 2378 34511 44877 | 46382
B-4 | C,Hy +30, —2C0O,+ 2H,0 + 1323 xJx 9843 47250 1356 4678
B-5 | C4H (16,5 O; 54CO,+5H,0+ 2659 kJIx/Moab 45845 3570 36586 | 4312

Tect Ne 8. OKHMCIIMTEILHO-BOCCTAHOBUTEJbHBIE PeAKIIMU
3ananue. Onpenenure KOJIUYeCTBO IEKTPOHOB, IPUHATHIX OKUCIUTENEM B TaHHOU peakuuu. Co-
CTaBbTE YpaBHEHHE STOM peaKiuu.

Howmep Bapuantsl oTBETOB
Cxema peakuuu
BapHaHTa a 0 B r
B-1 FeSO4 + HNO3(K0HH) + H2SO4 —> N02 +... 4 1 2 3
B-2 KMnO4 + H202 + HzSO4 —> 02 +... 7 1 3 5
B-3 KMI’IO4 + Na2803 + Hzo — Ml’l02 +... 5 1 3 4
B-4 Al + NaNOs; + NaOH— NHj; +. .. 8 2 4 6
B-5 Na2803 + K2C1'207 + HZSO4 —> Cl'z(SO4)3 +... 8 2 4 6

3ananue. Hanummre ypaBHeHUe TaHHOHN peakuu U nogdepute KodhOUIIMEHTH METOIOM dJIeK-
TpoHHOTO OanaHca. PaccunTaiiTe SKBUBAJICHT BOCCTAHOBUTENS] B PEAKIIUH

Howmep Bapuantsl oTBETOB
Cxema peakuuu

BapHUaHTa a 0 B r
B-1 Al + NaNO; + NaOH— NaAlO, +... 9 10,6 13,5 27
B-2 H;PO; + AgNO3 + H,O — H;PO,+... 41 82 84,5 18
B-3 MH(NO3)2 + Hzoz + KOH — Ml’l02 +... 34 40 89,5 179
B-4 KMnO4 + Na,SO3;+ KOH — Na,SO4 +... 158 31,6 63 126
B-5 Fe(OH), + NO; — Fe(NOs); +... 90 45 46 23

Tect Ne 9. INanbBanN4YecKue dJIEeMEHThI
3amanue. Onpenenure, Kak 3aMiChIBACTCS aHOIHBIN MPOLIECC B 3aIaHHOM TaJIbBAHUYECKOM HJIe-

MEHTE.
Howmep Ba-
CxeMa rajJibBaHM4ECKOr 0 dJIEMEHTA BapI/IaHT])I OTBCTOB
puaHTa
B-1 Zn| Zn** || Fe*" | Fe Fe — 2e— Fe?"

7n—2e — Zn*"

Fez+ +

2e— Fe

- ® o™

7Zn +2e — Zn**
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B-2

Al | AP || Co*"|Co

AP+ 3e— Al

Co-2e— Co?"

Al -3e— APP*

Co*'+ 2e —Co

B-3

Cu|Cu*"||Ag'|Ag

Cu?*+2e —»Cu

Agt +e— Ag

Cu-2e— Cu?*

Ag—e— Ag'

Zn | Zn*" || Cu?*"| Cu

Cu?*+2e —»Cu

7n—2e — Zn*"

7Zn+2e — Zn**

Cu?*—2e— Cu

B-5

Cr| Cr** || Sn** |Sn

Sn —2e— Sn?*

Cr-3e —» Cr**

Cr**+3e — Cr

e B = I N e I - = W - e B -~ B ) R L B -~ ) T )

Sn*" + 2e— Sn

3aganue. PaccunraiiTe 9/1C ralbBAHMYECKOIO 2JIEMEHTA B CTAHAAPTHHIX YCIOBUSIX.

Howmep Cxema raibB. 2JIEMEH- BapuaHTel OTBETOB
BApHAHTA Ta a 0 B r
B-1 Al | AP || Co*"|Co -1,38B 0,28 B 1,38 B -1,66 B
B-2 Fe | Fe*" || Sn*'| Sn 0,3B -0,44B 0,14 B -03B
B-3 Mg [Mg*'|| Ni**|Ni -0,25B -2,1B -2,37B 2,1B
B-4 Li|Li" || Cu*" |Cu -3,38B 3,38B -3,04B 0,34 B
B-5 Ca | Ca*'|| Pb*'|Pb 2,74 B —0,13 B 2,87 B -2,74B

Tect Ne 10. DaexkTpoan3

3anmanue. [Ipu a5ekTpoan3e pacTBOpa COJIM C aHOJOM A TIPOIECCHI, IPOUCXOISIINE Ha KaTOIC U
aHOJIe, 3aIMCHIBAIOTCS CACAYIOIIMM 00pa3oM:

Bapuant dopmy- | AHox BapuaHThl OTBETOB
JIa COJIH A a 1] B r

B-1 CuCl, C Cu**+2e—Cu | 2H"+2e—H, | Cu?+2e—Cu | 2H" - 2e—H,
2ClI'—2e—Cl, 2CI'2e—Cl, | 2Cl1+2e—2Cl" | 2ClI2e—Cl,

B-2 K5>SOq4 C 2H" + 2e—H, Kt +e—K 2H" + 2e—H, Kf+e—K
2H,O—-4e —» | 2H,O0—4e — | 2H,0 +4e— | SO —2e —
— O, +4H" — O, +4H" — O, +4H" — 20, + S

B-3 NacCl C Na"+e—Na | 2H"+2e—H, | Na"+e—Na Na"—-e—Na
2CI—2e—Cl, 2ClI'—2e—Cl, | 2Cl+2e—2Cl | 2Cl' - 2e—Cl,

B-4 NiSO,4 Ni Ni*?+2e —Ni 2H" 4+ 2e—H, | Ni*?*+2e —»Ni Ni*2+2e —Ni
2H,0 —4e — 2H,0 —4e — | Ni—2e —»Ni*" | SO —2e —
—>02‘f‘4HJr —>02+4H+ —>202+S

B-5 K;5POy4 C 2H" 4+ 2e—H, | 2H" +2e—H, K'+e—K K"+e—K
2H,0 + 4e— 2H,0—4e —» | POs —3e— | 2H,0—4e —
— O, +4H" — O, +4H" —20,+P — O, +4H"

3aganue. PaccunTaiiTe Maccy nmpoaykTa, 0Opa3oBaBIIErOCs HA KaToJIe 3a BpeMs t (Jac) U Cuile ToKa
I (A) mpu 31eKTpoan3e pacTBOpA COJIM C YTOJIbHBIM aHO/I0M. HanuimTe ypaBHEHHE peakuu JeK-
TPOJIU3a U PeaKIuy, MPOTEKAIOLINE Ha aHO/IE U KaTOJIe.
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Howmep ®opmyna | Bpemsa | Cuna Toka BapuaHnTel 0TBETOB
BapuaHTa coau t, gac LA a B r
B-1 NaCl | 30 2,24 1,12 12,9 25,7
B-2 Cu(NO:3), 4 2 0,6 0,3 9,7 194
B-3 CaCl, 2 10 0,75 1,5 29.8 14,9
B-4 Na,SOy4 3 4 20,6 10,3 0,9 0,45
B-5 LiCl 4 5 1,5 0,75 10,5 5,25
Tect Ne 11. Koppo3usi MeTa110B
3ananue. BriGepure aHOIHOE MOKPHITUE 7Sl TAHHOTO METaJlIa.
Howmep Bapu- BapuaHTbl 0TBETOB
a}l::Ta ’ Meraznn a 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
3ananue. KaToIHBIM NOKPBITUEM ISl IAHHOTO METAJLJIa SIBJISIETCS:
BapuaHTbl 0TBETOB
Bapuant Meramn
a 0 B r
B-1 Al Mg Ca Cr Be
B-2 Cr Mg Fe Zn Ti
B-3 Pb Cr Zn Al Cu
B-4 Fe Mg Cr Ti Ag
B-5 Co Sn Al Zn Mn

Tect Ne 12. CTpoenne aToma 1 XUMHUYecKas CBA3b
3ananue. CocTaBbTe IIEKTPOHHYIO (DOPMYITy JAHHOTO aTOMa B BO30YKAEHHOM cOCTOsIHUH. JlaHHAs
JIEKTPOHHAs OpMyJia COOTBETCTBYET aTOMY':

Howmep

BapuanTbl oTBETOB

Atom
BapHaHTa a 0 B r
B-1 |1s%2s%2p? Si N Be C
B-2  |15%25%2p®3s523p°3d¥4s? Ti Ca Mn \Y%
B-3 | 15?25%2p®3s23p®3d74s? Co Ca Cr Fe
B-4 |1s?2s%2p* S ) Se F
B-5 |15?25%2p®3s523p®3d'%4s? Ca Mg 7n Cu
3aganue. [lonsgpusalus XUMHYECKHX CBsi3ell B JTAaHHOM COEIMHEHUH MTPOUCXOIHUT:
Howmep
BapHaHTa BemecTtBo dopmyiia
B-1 NH; I;I ]_v’ ]_v’ I;I
a) N 6) N B) n N
H H H H H H 0
B-2 HCIO, a) H>0>CI3>0 6) H>0=<Cl=<0
B) H>0=CI3> 0 N H>0>Cl=0
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B-3 SOCl, . /Cl - & Cl

a) o_>s\ 6) 0<—s\
Cl Cl
¥ Cl Y Cl
B) ots\ N O>S
Cl \c1
B-4 HPO; 4.0 7.0
a) H<—o<—P< 6) H—>0->P/
\o §o
%0 0

B) H> O=<P N H=<Q=<P

(@)

B-S H:ZS

H H H H

2. Pacuernas paodora.

Pacuetnas paboTa sBIsieTCS YaCThIO CAMOCTOSATENIbHOM pabOThI CTYIEHTOB. Pac-
yeTHas paboTa BBIMOJHSAETCS B OTJEILHON TETPaayd B COOTBETCTBUM C 3aJIaHUEM 10
BapuaHTaMm. PacueTHasi paboTa COCTOUT U3 3-X YacTel, B KaXKJOW YacTH 1o 5 3ajay.
Pemenne TUMOBBIX 3a7a4 M3 pacueTHOM paboOThl pazOupaeTcss B yueOHO-MeEToauYe-
CKHX nocoOusx. Pemenue pacueTHol paboThl olieHUBaeTcs B 6aiax — o 3 6aa 3a
KKIYI0 IPABIWIIHLHO PEIICHHYIO 3a[a4y, MaKCUMAaJIbHO 45 6aioB.

IIpumep pacueTHOH padoTHI

1. PaccumTaiite 00bE€M ra3a, KOTOPBIM 00pazyercs mpu pacTBOpeHUH 12 T Kaublus B
M30bITKE COJSIHOM KHUCIOThl. HanmummTe ypaBHEHUE peakivu, ONMPEAETUTE TUIl peak-
MW, HA30BUTE UCXOJIHbIEC BEUIECTBA U MPOAYKTHI PEAKIINH, KJIACChl K KOTOPBIM OTHO-
CATCSI ATU BEIIECTBA
2. Hanumure 31eKkTpoHHY0 (QopMyity snemeHTa Co. YKaxuTe, K KAKOMY 3JEKTPOH-
HOMY CEMEUCTBY MPHUHAJJICKUT ITOT 3JeMeHT. [IpuBeaure sneKTpoHHO-Tpaduye-
CKyo (GopMyily i BaJCHTHBIX JICKTPOHOB B OCHOBHOM M BO30YKIEHHBIX COCTO-
SIHUSIX, YKOKHUTE BO3MOXHBIE TUITHI THOPUIM3AIIMN U BAJICHTHOCTHU DJIEMEHTA, MIPUBE-
JUTE TTPUMEPBI COSTMHEHMH, B KOTOPBIX 2JIEMEHT HMeEeT Takue BajeHTHOCTH. Hazo-
Bute BemiecTBa K,S m CaOHNO;, k1acc coeTMHEHUN. YKa)KUTE THIThI XUMHYECKUX
CBSI3€M MEXy aTOMaMH B JAHHBIX COCIMHEHUSX.
3. ns BoccTaHoBienust 16 T okcuaa cepbl Tpedyercs 3,6 r yriaepona. Omnpeaenure
BaJICHTHOCTH CEPhI B OKCHUJI€ M (OPMYITy OKCH/IA, IPU YCIOBHUH, YTO B pEaKIuu o0pa-
3yeTCsl YIJIEKUCIIBIN ra3s.
4. B o6wseme Boanl V(H,0) pactBopuiiu Maccy BerecTBa m. [ImoTHOCTE MOTy4eHHOTO
pactBopa p.

a) Halimute MaccoByIO JIOJIO BEIIECTBA B PAaCTBOPE, MOJISIPHYIO U HOPMAJIbHYIO
KOHIICHTPAIUU, TUTP HOJYYEHHOTO PACTBOPA;
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0) Kakue 00beMbl IOTy4E€HHOTO PACTBOPA U BOJBI HYXKHO B3ATh, YTOOBI MPUTO-
TOBUTH 00BEM V| (B MJI) pacTBOpa JaHHOTO BEIIECTBA C KOHIIEHTparuen Cm;?
B) Kakoii o0bem pactBopa BemectBa X ¢ KOHIeHTpanuern CH HEOOXO0IuM s

HEUTpaJIn3alii pacTBOpa MOJYYEHHOIO B IIYHKTE 07
a)V(H,0)=100 mn, BemectBo — H;PO,, m(H;P0O,) =19,6 T, p =1,09 /™M1 ;

0) V:=300 mi, Cm; = 0,5M

B) BemiecTBo X — KOH, Ca(KOH) = 11.

5. B 150 n npupoanoit Boasl conepxutrcs 35,5 r CaSOy, 61,6 1 Ca(HCOs),, 184 1
MgCl,. Uemy paBHa TOCTOSTHHASI K BpEMEHHasl )KECTKOCTh BOJIbI? Hanuiure peakiuu
YAAQJIEHUS COJIEN TOCTOSIHHOM KECTKOCTH 3TOM BOJBI C MOMOIIBIO KAJIBLIMHUPOBAHHON
COJIBL.

6. Hanumure Ha3zBaHusa AByX AaHHBIX 3iekTponuToB H,S m KOH, k kakomy knaccy
COETMHEHUI OHU OTHOCSITCSI M KAKUM AJIEKTPOIUTOM SBJISIFOTCS (CHIIBHBIN 3JIEKTPOJIUT
WK c1a0bIi 25ekTpoauT). CocTaBbTe ypaBHEHUS TUCCOIMAIIMU JBYX JIaHHBIX DJICK-
TPOJUTOB U paccuutaiite pH BOJHBIX pacTBOPOB 0OOOMX BEIIECTB C KOHIIEHTPAIMEH
Cm = 0,005 M.

7. Ana conu PbCl, HanummTe ypaBHEHUS THAPOJIW3Aa B MOJIEKYJSPHOM, MOJHON U
KpaTKoil HOHHOUW (hopMe, ONpeeauTe TUIl TUIPOJIN3a, PACCUUTANTE KOHCTAHTY TU/I-
ponusa, cTeneHs Tuapoau3au pH pacTtBopa 3TOM CONM C KOHIIEHTPALIMEN
Cm=0,0005 M

8. JIns naHHOM XMMUYECKOW peaKUVH HANMUIIUTE KMHETUYECKOE YPAaBHEHHUE U ONpe-
JEJINTE TEOPETUUECKUN MOPSAAOK peakuuu. Paccuuraiite, Kak U3MEHHUTCA CKOPOCTh
pEeaKIMK NMPU YKA3aHHBIX U3MEHEHUSIX YCIOBU MPOTEKaHUs peakuuu (Tadi. 6).

9. Hns oopatumoit peakuu C(TB) + Oy(T) <> CO,(r) + Q ompenenure, B KaKyIO CTO-
POHY CMECTHUTCS] pABHOBECHE PEAKIUH, €CIIH: a) YMEHBIIUTh JaBJICHHE; 0) YMEHBIIUTh
TeMIlepaTypy; B) yBenuduTh KoHIeHTpanuio CO,. Paccuurtaiite paBHOBECHbBIE KOH-
[IEHTPAINK BEIIECTB, €CJIM HAaYaIbHAs KOHIICHTPALUS KHUCJIOPOJa paBHA 2 MOJIb/I, a
KoHcTaHTa paBHOBecust Kp = 20.

10. JInsa nanno# peakuuu 3S(tB) + H,O(T) <> 2H,S(T) + SO,(T)

paccuuTaiite usmMeHeHue SHTanbIu AH,og, sHTpOTINHN AS)98 11 SHEpTHIO [ 1006Ca AG)0s.
Onpenenute TUN peakyu Mo TemioBoMy 3G (PeKxTy (3K30TepMUUecKas Uiu dHIA0TEp-
MHYECKasi) U BO3MOXXHOCTh CaMOIPOM3BOJILHOIO MPOTEKAHUS PEaKIUU B MPSIMOM
HaIpaBJICHUH TIPU CTaHAAPTHBIX YCIOBUSX.

11. VkaxuTe cTeneHb OKHMCICHHS Kaxaoro aroma B BemiecTtBax P, HNO; u NH;.
OnpenenuTte OKUCIUTEIHFHO-BOCCTAHOBUTEIbHBIC CBOMCTBA ATUX BEIIECTB (BEIIECTBO
MOKET OBITh TOJILKO OKHCIUTENEM, BEIIECTBO MOXKET ObITh TOJILKO BOCCTAHOBUTENEM,
BEIIECTBO MOXKET OBITh M OKHCIIUTEJIEM U BOCCTAHOBUTENIEM B 3aBUCUMOCTHU OT YCIIO-
BUI). YKaXuTe, KaKoe U3 MPUBEACHHBIX MMPOLECCOB

NaCrO, — Na,CrO4 Au,O; — Au npeacTaBisIiOT cO00M OKHCIIEHHE, a KaKoe —
BOCCTaHOBJIEHHE. HanuiuTe 371€KTpOHHBIE YPaBHEHUS.

12. Hanumurte ypaBHEHHS peakiuii, HaiauTe KOd((UIIMEHTH B 3TUX ypaBHEHHSX
METOJIOM JJICKTPOHHOTO OallaHca, ypaBHSNTE peakmuio. PaccumTaiiTe SKBUBaJICHTHI
OKHCJIUTENSL U BOCCTAHOBUTEIISL.

KzSO3 + KM1’104+ HzSO4 — MIlSO4 +
SOZ + KMI’IO4+ Hzo — MI’IOQ + ...
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13. Hanumwure ypaBHEHHUs 3JIEKTPOJIHBIX IPOLIECCOB MPHU 3JIEKTPOIU3E BOJHOTO
pactBopa conu AgNQO; ¢ rpaduToBBIM aHO/IOM. PaccunTaiiTe Macchl BEIIECTB, BbIJe-
JUBIIKXCA HA KaTOAE U aHOJIe MpHU culie ToKa [= 7a 3a Bpems t= 4 yac.

14. Ilonp3ysch TaOJINLIEH CTAaHAAPTHBIX 3JIEKTPOAHBIX MOTEHIMAIOB, COCTaBbTE CXE-
My TaJIbBAHMYECKOTO JIEMEHTA, COCTOSIIETO U3 ABYX MeTauioB Ag n Co, norpyxeH-
HBIX B pacTBOpbl ux coner ¢ koHueHrpamuen Cy=0,07 M u Cy=0,025 M cooTBeT-
CTBEHHO. Paccuuraiite moTeHIManbl KaXa0ro ekrTpoaa. Hanummure ypaBHeHus Ka-
TOJAHOTO M aHOJIHOT'O MPOIIECCOB, TOKoOOpasymwiIlyo peakiuio (TOP) u paccuuraiite
OJ1C aTOTO0 2JIEMEHTA.

15. ’Kene3znoe uznenue noKpbUM CBUHLIOM. Kakoe 3TO MOKpPBITHE — aHOJAHOE WU Ka-
TogHoe? Hamummnre ypaBHEHUS aHOIHOTO M KaTOJHOTO MPOLECCOB KOPPO3UU HTOTO
W3JIeINs IPU HAPYLIEHUH MTOKPBITHS BO BIQXKHOM BO3/IyX€ U B KHCIIOW CpEJE.

3. IlepeyeHb BONPOCOB, BHLIHOCMMBIX HA NPOMEXKYTOUHYI0 ATTECTAIMIO
(3x3ameH):

1. ATomMHO-MONEKyJIApHOE yueHrne. OCHOBHBIE XUMUUYECKUE TTOHSITHUSA: aTOM, MOJIEKY-
Ja, JIEMEHT.

2. OCHOBHBIE CTEXMOMETPUUECKNE 3aKOHBI XUMHUHU. 3aKOH COXPAHEHHSI MacChl BElIe-
CTBa

3. 3aK0OH MOCTOSTHCTBA COCTaBa. JKBUBAJIECHT. 3aKOH SKBUBAJICHTOB. 3aKOH ABOTaIpO.
MounbHbIN 00bEM Ta3a.

4. Dueprerndyeckue 3HPEKTh XUMUUECKUX PEAKITUN.

5. Ctpoenue atoma. SAnepnas Mmoaens aroma. CTpoeHHE JIEKTPOHHON 000JI0YKHU aTo-
Ma BoaopoJa o bopy.

6. JIBOMCTBEHHasl KOPIyCKYJSIPHO-BOJIHOBAs IPUPOJA DJIEKTpOHA. YpaBHeHue Jle-
Bbpoiins. AtomHas opourtais.

7. XapaKTepUCTUKA SHEPTUU JIEKTPOHA YETHIPbMSI KBAHTOBBIMU YMCIIAMH.

8. IIpunnum [aymnu. [IpaBuio I'ynaa. DiekTpoHHas EMKOCTh YPOBHEN U TOAYPOBHEM.

9. PacnipenesieHue 3J€KTPOHOB B aTOMax IO YpOBHAM U nToaypoBHaM. [IpaBuna Kieu-
KoBcKoro. [Ipumepsi.

10. s, p, d, f - amEMEHTHI ¥ UX MECTO B MEPUOANYECKON CUCTEME XUMUYECKHUX AIIEMEH-
toB /[.11. Menneneena.

11. Ilepuonuueckwuii 3axon .M. Menneneea. CoBpemeHHass GopMyIHpPOBKA MEPH-
OJMYECKOTO 3aKOHA.

12. CtpykTypa nepuoaudeckoit cucteMsl .M. Menneneea. XapakTepucTUKa TPYIIIT
Y TIEPUOJIOB.

13. KoBaneHntHas cBsizb. MexaHU3M BO3HUKHOBEHHUSI KOBAJICHTHOU cBsi3u. CBOMCTBA
COEJIMHEHU C KOBAJICHTHOM CBSI3BIO.

14. JIoHOpHO-aKUENTOPHBIM MEXAaHU3M BO3HMKHOBEHHMS KOBAJEHTHOW CBA3U. Bopo-
pOIHAasl CBSI3b U €€ 3HAYEHHUE B CBOMCTBAaX BOJBI.

15. Monnas cBa3b. MexaHU3M BO3ZHMKHOBEHHS MOHHOM CBsI3U. CBOMCTBA COeTUHEHUN
C HOHHOU CBSI3bI0.

16. CKOpOCTh XMMHUYECKUX PEAKIUH, 3aBUCUMOCTh CKOPOCTH OT Pa3JIMYHBIX (PaKTo-
POB.
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17. BiusitHue KOHIIEHTPAMU PEarupyronux BEMECTB HA CKOPOCTh XUMUYECKUX pEaK-
. OCHOBHOW 3aKOH XMMHUYECKOW KMHETHKH. KOHCTaHTa CKOPOCTH XMMHYECKHX
peaknmii u ee GU3NIECKUNA CMBICIL.

18. 3aBHCUMOCTh CKOPOCTH XMMHUYECKUX peakluii oT TeMrepaTtypsl. [IpaBuno Bant-
T'odda.

19. AKTUBHBIE MOJIEKYJIBI U DHEPTHS AKTUBALIUH.

20. Karaim3. MexaHusM JeUCTBUS KaTaau3aTOpPOB.

21. O6patumble U HEOOpPATUMBbIE XUMUYECKHUE MPOLIECCHl. XUMUYECKOE PABHOBECHE.
22. KoHCcTaHTa XMMUYECKOTO PaBHOBECHSI TOMOT€HHBIX U T€TEPOTSHHBIX pPeaKinii (3a-
KOH JieHicTByroIuX Macc). [Ipumepsl.

23. ITpunuun Jle-IlaTense. @aKkTOPHI, CMEIIAIOIIAE XUMUUYECKOE PABHOBECHE.
24.0OcHOBBI TEpMOJMHAMUKH. BHYTpeHHSs sHEeprus u sHTanbnud. [lepBblii 3aK0H Tep-
MOAVNHAMHUKHU.

25. Tepmoxumus. 3akon ['ecca.

26. TeroBo# Ah(HEKT XUMHUECKOU PEAKITHH.

27. lpunmun pacueta TeruioBoro 3¢ dexra peakiuu. Teruiora oOpazoBanus. Termnora
HEWUTpaIu3aluu.

28. OOpatumble U HeoOpaTuMble Mpolecchl. HanmpaBieHHOCTh MaKpOCKOMMYECKUX
IIPOLIECCOB. DHTPOIIHS.

29. Bropoii 3akoH TepMoAnHaMUKH. [loHSATHE SHTpONHH.

30. Dueprus ['n60ca. OnpeneneHue yclIoBUil paBHOBECHS U HAITPaBIEHHOCTH TIPOIIeC-
COB T10 UBMEHEHHUIO TEPMOJIMHAMUYECKUX (DYHKIIHUM.

31. Tpetuii 3aKOH TEPMOAMHAMUKH.

32. [lonsTre o nucnepcHbIX cuctemax. Kinaccudukanus 1McriepCcHbIX CUCTEM 10 arpe-
raTHOMY COCTOSIHUIO M pa3MepaM YacTHUIl AUCTIEPCHOM (ha3bl.

33. 'maponus. Tumnsl rUAPOIN3a, KOJIMYECTBEHHBIE XapaKTEPUCTUKU THAPOIIU3A.

34. I'maponu3 no katuoHy. KoHcTaHTa U CTENEeHb THIPOIIH3a.

35. 'maponu3s no annuony. KoHcTaHTa M CTeNeHb TUApOJIn3a.

34. 'maponus no KaTUOHY U aHMOHY. KOHCTaHTa M CTeneHb ruIpoJin3a.

36. UonHoe npousBenenue Bobl, Bogopoaubiid "pH" u runpokcuibhbiil "pOH" no-
Ka3aTeJn, UX B3aUMOCBS3b U Pacyer.

37. Oxucnurens U BocctaHoBuTenb B OBP, MeTon anekTpoHHOro 6anaHca Jjis mosy-
yeHust koapdurrentos B OBP.

38. CocrapieHue »1eKTpoHHOTO OanaHca u Hanucanue OBP.

39. DnektpoHbie NOTeHUHAIBL. [[pUYMHBI UX BO3SHUKHOBEHUA.

40. Psag HanpsKEHUsI METAJUIOB, €r0 MCIOJIB30BAHUE JJISI CO3AAHUS rajbBAHUYECKHUX
31eMeHTOB. COMOCTaBUTh CBOMCTBA METAJIJIOB B COOTBETCTBHM C PACIIOIOKEHUEM B
BOJOPOJHOM IIKaJI€ MOTEHIIUAJIOB.

41. YCTpOHCTBO TaJIbBaHUYECKOTO d1eMeHTa Jlanmais-Sko0u. YpaBHEHUS 2JIEKTPO/I-
HBIX MPOIIECCOB, TOKOOOpa3ylolias peaklus U pacyeT 3.1.C.

42. YCTpoOHCTBO KHCIOTHOTO aKKyMyJsiTOpa. YpPaBHEHUS AJEKTPOAHBIX MPOILIECCOB,
3apsIAKU U Pa3psIKU aKKyMYJISITOpA.

43. YCTpOUCTBO HIETOYHOTO AKKYMYJISTOpA. YPAaBHEHUS SJIEKTPOAHBIX MPOILECCOB,
3apSJIKU U Pa3ps/IKU aKKyMYyJIsITopa.

44. YcrpoiictBo 6atapen (Zn-Mn). YpaBHEHHS 3JIEKTPOAHBIX IPOLECCOB.

45. YcTpoicTBO CTaHAAPTHOTO BOJAOPOAHOTO JIEKTpoaa. Y paBHeHue HepHera.
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46. I'anpBanuueckuit aeMeHT. OCHOBHBIE IPUHIIUIIBI €0 Pa0O0THI, 3aMUCh TaJIbBAaHU-
yeckoil nienu, ypasHenue TOP.

477. DNeKTpoau3 paciyiaBoB JIEKTPOJUTOB. [IpakTnueckoe NpuMeHeHre 3IEKTPOoIIn3a
pacmiaBa COJIEH.

48. Dnextponus pacTBOpoB cojel. IIopsaok BbIIENCHUS KaTHOHOB M AHHMOHOB HA
JIEKTPOAAX.

49. 3akonbl @apanes s anekTpon3a. [[pakTnueckoe npuMeHEeHUE AIEKTPOIN3A.
50. DaexTposn3 ¢ pacTBOPUMBIM aHOAOM. [IpakTHueckoe MpuMEHEHUe FNEKTPOIU3a
C PaCTBOPUMBIM aHOJIOM.

51. Koppo3us metamnos. Knaccudukaimsi Koppo3nOHHBIX ITPOLIECCOB.

52. OCHOBHBIE PUHIUIIBI U1 METO/BI 3AIIUTHI OT KOPPO3UU METAILIOB.

53. Merannu4eckue NOKpbITHS. AHOJHBIE U KaTOJHBIE.

54. Xumudeckas 0OCHOBa aTMOC(EPHON KOPPO3UH METAILTIOB.

55. Xumuueckas v aIEKTpoXUMuyeckas Kopposus. [Ipusenure npuMepsl, ypaBHEHUS
peaKuuil.

56. Koppo3ust METalioB B Pa3jIMYHbIX cpeAax. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT
IPUPOABI METAJLIA.

57. IlpakT4uecKkoe MPUMEHEHUE aHOAHBIX ITOKPBITUN Ha METAJLJIAX.

58. IIpakTuecKkoe MPUMEHEHHUE IEKTPOJIN3A IS 3AIIATHI OT KOPPO3HUH.

59. KarogHasa 3ammra OT KOPpO3UHU. DJEKTpOXUMHUYECKas OcCHoOBa. [IpakTmueckoe
IpUMEHEHUE.

60. AHoaHas 3amuTa. IEKTPOXUMHUUYECKast OCHOBA. [IpakTiyeckoe mpuMeHEHHE.

6.2. Onucanmne nokaszaresieil 1 KpUTEPHEB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHUE
IIKAJ OlleHMBAHUSA

KpnTepml OIICHUBAHHUA PE3yjabTaToB oﬁyquml

Onenka KpuTepun oneHuBaHusi
Bricokuit ypoBeHb «5» | OLIEHKY «OTJIMYHOY 3aCTY>KUBAET CTYACHT, OCBOUBIITUN
(OTIINYHO) 3HAHUSA, YMEHHS, KOMIICTCHIIUU U TEOPETUUYCCKUM MaTe-

puan 6e3 mpoo6esioB, BHIMOIHUBIINN BCE 3a/IaHUSI, TIPEIY-
CMOTpPEHHbIE YU4€OHBIM IJIAHOM Ha BRICOKOM Ka4eCTBEH-
HOM YPOBHE, MPAKTUYECKUE HABBIKU MPOJPECCHOHATBHO-
T'0 MPUMEHEHHUS OCBOSCHHBIX 3HAHUHN COPMUPOBAHBI.
KomnereHumnu, 3aKperieHHbIE 32 TUCUUATUIMHOM, cdop-
MHPOBAHbI HA YPOBHE — BBICOKHIA.
CpenHnii ypoBeHb «4» | OLEHKY «XOPOIL0» 3aCIIy’KUBAET CTYACHT, IPAKTUYECKHU
(xoporiio) MOJIHOCTHIO OCBOUBIIIMI 3HAHUS, YMEHU S, KOMIIETEHIIUH
U TEOpETUYECKU MaTepua, yueOHble 3aJaHus HE Olle-
HEHbl MAKCUMAJIbHBIM YHUCIIOM 0aJlJIOB, B OCHOBHOM
chopMHUpOBaI MPAKTUYECKUE HABBIKH.
KoMnereHumnu, 3aKkperiecHHbIE 3a AUCUUILIMHOM, cop-
MHPOBAHbI HA YPOBHE — XOPOLIHUii (CpexHmii).
[Toporosblii ypoBeHb | OLIEHKY «yIOBJIETBOPUTEIIBHOY» 3aCIIYKUBAET CTYICHT,
«3» YaCTUYHO U C POOEIaMy OCBOMBIIINN 3HAHUS, YMCHHSI,
(YIOBJIETBOPUTENBHO) | KOMIETEHIMU U TEOPETUUECKUI MaTeprall, MHOTHE
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y4eOHbIC 3aaHUs TUOO HE BHIIOJIHIII, TU00 OHH OIICHE-
HBI YMCJIOM 0aJUIOB, OJIM3KUM K MUHUMAJILHOMY, HEKO-
TOPBIE IPAKTUICCKNE HABBIKA HE CHOPMUPOBAHBHI.
KomnereHumnu, 3aKperieHHbIE 32 TUCUUTUIMHOM, cdop-
MHPOBAHBLI HA YPOBHE — JOCTATOYHDII.

MunumanbHbI ypo- | OUEHKY «HEYAOBIETBOPUTEIBHOY 3aCITyKUBAET CTY-
BEHb JICHT, HE OCBOMBIIUY 3HAHUS, YMEHUS, KOMIICTCHIIUU U
«2» TEOPETUUECKUI MaTepuall, ydeOHbIe 3a/1aHUs HE BBINOJ-

(HEYIOBJICTBOPUTEIIHHO) | HEHBI, TPAKTHYECKUE 3HAHUS HE CHOPMHUPOBAHBI.
KoMneTeHunu, 3aKkpericHHbIC 3a JUCITUTIIINHON, He
copMuUpPOBaHDI

Cucrema peﬁTHHFOBOFO yqéTa 3HAHUI U HABBIKOB CTYACHTOB.

OuennBaemsbiii mapametrp | MaTepBan | [loBropHOCTH | PelituHroBas onenka
OLICHKH
ITocemntenue Jlexnun 0-1 8 0-8
Jlaboparopubie 2-5 10 20-50 20-88
paboThI
Tekymas ouen- | Pacuetneie  pa- 8-15 3 24-45
Ka 3HaHUU U Ha- | OOTHI
BBIKOB TectupoBanue 2-5 12 24-60
KouTtposnbHast 10-20 3 30-60 78-165
paboTta
Hrorosas cymma 0ajuioB 98-223
Huddepennmanus uToroBoi omeHky (aBromar)* nomyck — 100-149
3—150-179
4—180-199
5-200-223

* [Ipumeuanue: Ha yeMoTpeHue jgekTopa mpu CBOEBPEMEHHOM BBITIOJIHEHUH J1abopa-
TOPHBIX pa0dOT, paCUETHBIX PA0OT U MOCEIICHUH JISKIIH.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE O0ecneyeHne U CIUTIITUHBI

7.1 OcHoOBHasI JIUTEpPATypa
1) Xumus [DnexkTpoHHBINH pecypc]: yuebHoe nocobue / E. A. Ymokuna, H. K. Map-
ThIHOBA ; Pocculickuii rocynapcTBeHHbIN arpapublii yHuBepcuTeT - MCXA umennu K.
A. TumupsseBa (MockBa). - DIEKTpOH. TEKCTOBBIE AaH. - Mocksa : PTAY-MCXA um.
K. A. TumupsizeBa, 2016. - 121 c. : puc., Tab. - 3ari. ¢ TUTYINI. dKpaHa. - DIEKTPOH.
Bepcus ned. nmyonukanuu . - budmuorp.: c. 119 (14 nazs.).
Cchuika Ha IOJIHBIN TEKCT: http://elib.timacad.ru/dl/local/414.pdf
2) Xumus ¢ MpUuMepamMu pelieHus 3a1a4 [ DIeKTPOHHBIN pecypc] : yueOHoe nocooue /
E. A. Ymokuna, JI. 1O. [Iémuna, A. JI. JImutpeBckuii ; Poccuiicknii rocy1apCcTBEHHBIN
arpapubiii yauBepcuteT - MCXA umenu K. A. Tumupsizea (MockBa). - DIEKTpOH.
TekcToBbIC JaH. - MockBa : PTAY-MCXA um. K. A. Tumupsizena, 2016. - 109 c. : puc.,
TalJI1. - 3arj1. ¢ TUTYI. SKpaHa. - DIEKTPOH. Bepcus 1ed. myonukaiuu . Cchliika Ha MoJi-
HBI TekcT: http://elib.timacad.ru/dl/local/413.pdf
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3) Xumus : yuebnuk / JI. H. biiunos, U. JI. [lepdunora, T. B. Cokonosa, JI. B. FOma-
meBa. - Cankr-IlerepOypr : Jlansb, 2021. - 272 ¢. - ISBN 978-5-8114-2038-4. — TekcT:
IeKTpoHHBIH //  Jlamb : 9nekTpoHHO-OMOMMoTewHas cuctema. - URL:
https://e.lanbook.com/book/168927.
7.2 JlonoJIHUTEIbHAS JIUTEPATypPa

1. O6mas xumus [Tekct] / H. B. KopoBuH. - 2-e u3z., ucnp. u gom. - M. : Beici.
mk., 2000. - 558 c.

2. Heoprannueckas xumus [ Tekcr] : yueOHuUK 171 c.-X. By30B / . I1. Xomuenko,
. K. llutoBuuy. - 2-e uz., nepepad. u nom. - M. : Beicias mikona, 1987. - 464 c.

3. O6mas xumus [Tekct] / H. JI. I'nunka ; pen. Pabunosuu B.A. - 23-e uzf., ucnp.
- JI. : Xumus, 1983. - 704 c. - bubnuorp.: c. 683-684. - 1-80 p. IMeH. yka3.: c. 685-
686. IIpenm. ykas.: c. 687-712

4. 3anmaum u ynpaxkHenus no oomed xumun [Tekcr] / H. JI. ['munka ; pen.: Padu-
HoBuY B.A., Pyobuna X.M. - 24-¢ uzn., ucnp. - JI. : Xumus, 1986. - 272 c.

7.3 MeToanueckue yKa3aHus, peKOMeHIalun
U Ipyrue MaTepuaJibl K 3aHATUAM

1. Ymokuna, E.A. Jlekuuu no xumuu/E.A. Ymokuna, B.E. Konomies, M.B. Tauaes,
A.A. CysopoBa, C.A. biimanukos. — M.: MOCX. —2020. -162 c.
2. Ymokuna, E.A. Xumusd. Ilpaktukym no xumun/ E.A. Ymokuna, JLIO. Jlemuna,
AJL ImutpeBckuii. — M.: MI'AY. —2014. - 90 c.
3. YmokuHa, E.A. OcHoBbl ananutnueckoid xumun/ E.A. Ymokuna, H.K. Mapteino-
Ba. — M.: Pocundopmarpotex. —2017. — 76 c.
4. Ymokuna, E.A. OcHoBHbIe Borpockl obmien xumuu/ E.A. Ymokuna, H.K. Maptsi-
HoBa. — M.: PTAY-MCXA. —2014. -90 c.

8. Ilepeyenb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHUKANMOHHOUH ceTn «WH-
TePHET», He00OX0AUMBIX /IJI OCBOCHHSI IUCIHUIIIUHBI:

www.elibrary.ru — a5ieKTpoHHast OMOIMOTEeKa, CoaepPKUT cTaThi U3 6ojee 30 000 xyp-
HAJIOB- OTKPBITHIN JOCTYTI,

bd.viniti.ru baza nanusix «xumus» Bcepoccuiickoro HHCTUTYTa HAYYHOU U TEXHUYE-
ckoit uHpopmaruu (BUHUTH) — oTkpeITHINA JOCTYI,

www.rambler.ru, www.yandex.ru, www.Google.ru — moucKoBbi€ CUCTEMBI.

9. IlepeyeHb MPOrPAMMHOI0 00€eCTIeYEHU S
1. [Tporpamma ACD ChemSketch — xumuueckuit penakrop.
2. Ilporpamma Microsoft Office Excel — nns pabotsl ¢ Tabnuiiamu, 6a3zamMu TaHHBIX
U TpaduKaMHu.

TpeboBaHus K NPOrPAMMHOMY O0ecneyeHnI0 Y4eOHOro nmpouecca

HaunmeHnoBanue
Ne . HanmenoBanue Tun I'on paspa-
pa3nesia yueOHoi ABTOp
n/n NMporpamMmsbl NMporpamMmbl 00TKH
AMCUUTJIMHBI
1 OCHOBHBIE TOHSTUS U ACD ChemSketch ['padpuueckast, ACD Labs 2015
3aKOHBI XUMUHU. pacueTHast
KI/IHCTI/I}(a XUMHUUYECKUX Avogadro I'paduueckas, GNU 2013
2 |peaKkiuil 1 XUMHYECKOe pacueTHas
paBHOBECHE Microsoft Office | ['paduueckas,| Microsoft 2010
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Excel pacueTHasi,

pabora ¢ Ta-
Onuamu, Oa-
3aMU JIaHHBIX

DeKTpuyecKas 1Mcco-

3 |mmarus. pH, ruaponus ACD ChemSketch T'paguraeckas, ACD Labs 2015
v pacueTHas
COJIEH.
4 OKHCIUTENBHO-BOCCTA- ACD ChemSketch I'padpmyeckas, ACD Labs 2015
HOBHTEJILHBIE PEAKIIMHI pacueTHast
5 DNEKTPOXUMHUECKHE ACD ChemSketch I'paduueckas, ACD Labs 2015
MIPOIIECCHI pacyeTHas

10. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEO0X0AMMOI1 IJIl OCYyILIIeCTBJIe-
HHSI 00Pa30BATEIBLHOIO MPOLECcCa MO AUCHUIINHE

Taomuna 10
Caenennsi 00 00eCne4YeHHOCTH CIIENMAJTN3HPOBAHHBIMHY JIA00OPATOPUSAMU
HaunmenoBanue ClIeualib-
HBIX IIOMEIIEHUN U IIOMeE-
LIEHUH U1l CAMOCTOSITEIIb-
HOH pabOTHI
(Ne yu. kopnyca, Ne ay.)
1 2
Kopiryc 22, aynuropus 201 1. Cromel maboparopusie — 10 mmiT.
2. TaGypetku - 30 mT.
3. Cton npenoaaBaTeabCKuid — 1 mit.
4. BeiTsokHOM 1mKad — 2 mT.
5. ocka yueOHas - 1 mT.
6. bans komOuHKpoBaHHas - 2 wT.- (210134000000411,
210134000000412)
7. pH metp - 1 w. - (210134000002545)
8. Becol mpernusnonnsbie - 1 mr.- (410134000001398)
9. Muctumnsarop A3-25 — 1 mr. - (410134000000191)
10. Lentpudyra nadoparopnas - 1 mr. -(410134000000819)
11. Becwt mopumonnsie SK-1000 - 1 m.- (210134000000413)
12. bnok nutanawms - 1 mr. -(210134000001659)
Kopnyc 23, ayautopus 12 1. Cromnbl nabopatopusie — 10 mrt.
2. TaGypetkwu - 20 mT.
3. Cton npenojaBaTeabCcKuii — 1 mir.
4. Berrspkaol mikad - 1 mr.
5 Tabypetkwu - 10 mrt.- (210136600002899)
6. locka aynuropnas - 1 mt. -(410136000004314)
7. 21n. neub conpoTuieHus - 1 mr.- (410134000000193)
8. bans komOuHHupoBaHHast - 2 wrt.- (210134000000409,
210134000000410)
9. Hentpudyra naboparopHo-KIMHUYECKAS - | TMIT.-
(410134000000192)
10. ®oromerp KDK3 - 1 mT. - (410134000000186)
11. pH meTp MmuuBonabsT™MeTp - 2 WT. -(410134000000189,
410134000000190)
12. IlIkad qist Oymar - 1 mr. - (210136000001006)

OcCHaIEHHOCTD CIIENUAILHBIX NOMEIIEHUN U TOMeE-
IIEHUN JIJI CAMOCTOSITEIIbHON Pa0dOThI
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JIJist caMOCTOSITeNTbHON pabOThl CTYJEHTOB HCIIONB3YIOTCA pecypchl LlenTpab-
HOI HayuHOU OmOmmorexkn nmernn H.M. JKenesnosa, BkIrouaromue 9 yuTaabHBIX 3a-
JIOB, OPTaHU30BAHHBIX IO MPUHITUITY OTKPBITOTO JOCTyNa 1 ocHameHHbix Wi-Fi, wuH-
TEPHET-I0CTYNOM, B TOM YHUCJIE 5 KOMIIBIOTEPU3UPOBAHHBIX YATAIBHBIX 3aJI0B, a TaK-
’K€ KOMHATBI CAMOITOJATOTOBKH B 00IIEeKUTHAX No 4 1 NoS5.
11. MeToanveckue peKOMEHIALUMH CTYAeHTAM 110 OCBOCHHU IO U CHMILIMHBI

JIJ1s OCBOEHUS TUCITUTUIMHBI « XUMHUSD YIaIIUMCsl HEOOXO0AUMO UMETh Y4eOHbIe
nocoOusi U JEeKIUH. s yCHemHoro BBIMOJHEHUsI Ja0OpaTOPHBIX padoOT, CTYAEHT
JIOJIKEH CaMOCTOSITEJIbHO TOTOBUTHCS K KaXKJIOMY JIaDOPAaTOPHOMY 3aHSTHIO, a TaAKKE
CTPOTO BBITIOJIHATH MpaBuiia paboThl B XMMHUYECKOU JTaO0paTOPHUH.

[ToaroToBka kK 1a60paTOPHOMY 3aHSITUIO BKIIOYAET B €0 MOJHOE U IETAIbHOE
03HaKOMJIEHUE C TEOPETUUYECKIM MaTEpPHAJIOM IO U3y4aeMoOl TEME, a TAKXKE TIIATEIb-
HOE M3yYEeHHUE METOANKHU MTPOBEACHHUS 1a0OPaTOPHOU PabOTHI.

KadecTBo BBITIOIHEHUS KaXA0W Ja00OpaTOPHOI pabOTHI OIICHUBACT U (DUKCH-
pYeT IpernoaaBaTesb.

BaxupiMu 3TanamMu BBITIOJHEHHUS MPAKTHKyMa M OCBOEHHUS TEOPETUYECKOTO
Kypca XMMHH, SBISIIOTCS WHIWBUIYyalbHBIE PAaCUETHBIE PaOOTHI U TECTHPOBAHWSL.
OneHkH 3a pacdeTHBIE paOOThI, HApAaBHE C OIEHKAMU 32 YCTHBIE OTBETHI, YUUTHIBAIOTCS
TIPH TTOJIBEJICHIH UTOT'OB OCBOCHUSI TIPAKTHUKYMA.

Ha nepBoM 3aHsTHH BCE CTYICHTHI 3HAKOMSITCS C IPABUIIAMH TEXHUKHU Oe301ac-
HOCTH U 00S13aHBI CTPOTO BBHITIOJIHATH UX MPHU MPOBEJICHUU BCEX JIAOOPATOPHBIX pa-
00T.

[Ipomyck 3anHaTHii 6€3 yBaXXUTEIBHONW MPUYUHBI HE JTOMYCKAETCs. 3a0HKCH-
HOCTH (TIPOMyLICHHBIE Ta00paTOPHBIE PabOThI, HEMPOBEPEHHBIE PACUETHHIC 3aaHUS,
HEBBITTOJTHEHHBIE KOHTPOJIbHBIE PA0OTHI) TOJKHBI OBITh JTUKBUIUPOBAHBI.

Buabl 1 gopmbl 0TPA00TKH NPONYINEHHBIX 3AHATHI

Texymuiue 3a10KEHHOCTH 0 MHAWBUYaIbHBIM JOMAIIHUM 3aJaHHIM, TECTH-
POBAHMIO U 3aIIUTE TaOOPATOPHBIX PadOT MOJKHBI OBITh JTUKBUIUPOBAHBI B TCUCHHE
HEJIeTU MOCJe CPOKa, 0003HAUEHHOTO B TEMATHUECKOM IUIaHEe JTabOpaTOpHBIX padoT,
BO BpeMs ompeenseMoe npenoaaBareneM. CTyACHT, TPOMYCTUBIIUHN 3aHATHS 00s3aH
0oTpaboTaTh MPOMYIIEHHbIE JabopaTopHbie paboThl. OTpaboTKa Ja00paTOPHBIX pabOT
OCYIIECTBJISICTCS B IPUCYTCTBUU MPETOgaBaTesl.

CTyneHT, He TOCeIIaBIIUi WIJIM TIPOIYCTUBIIUN OOJIBIIIOE YUCIIO JICKIUH, IS
JIOITyCKa K AK3aMEHY JJOJKEH IPEJOCTaBUTh PYKONMUCHBIN KOHCIEKT JeKuui. CTyaeHT
MOJTy4aeT JOIYCK K 9K3aMEHY, €CIIU BBIIOJIHEHbI Bce JJa00paToOpHbIe pabOThl, pacyeT-
HBIE pa0OTHI M KOHTPOJIbHAs paboTa.

12.MeToauvecKkue peKOMEHAALUMH MPENoJAaBaTe/JsiM 0 OPraHu3alun 00y4eHus
0 JUCIUILJINHE

Crnenudukoit TUCHUIUIMHBI « XUMUSD) SBISETCS HEpa3pbhIBHAS CBA3b TEOPUU C
MpaKkTUKoil. TeopeTnueckre 3HaHus1, KOTOPbIEC CTYICHTHI MOJIY4YalOT Ha JICKIUSX, TO/I-
TBEP>KJIAOTCS M YCBAMBAIOTCS Ha TA0OPATOPHBIX 3aHATUSX. JJI1 yCTIEITHOTO YCBOCHUS
Martepurajia HeoOX0UMbI 3HAHUSI XUMHUHU B 00bEME IIKOJbHON MPOrpaMMBbl U 3JIEMEH-
TapHON MaTeMaTUKH. {75 MOBBINIEHUs] YPOBHS 3HAaHHUM 110 XUMHUH Y CTYJICHTOB, HEO0-
XOJMMO UCKATh ITyTH COBEPIICHCTBOBAHUS METOIMKH ITPETIOaBAHUS:
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— UCTIOJIB30BaHKE Pa3HOOOPa3HbIX (HOPM, METOJIOB U MPUEMOB AKTUBU3AIUH T10-
3HABATEIHHOM JIEATEILHOCTH YYaluXcs (B T.4. aKTUBHBIX U HHTEPAKTUBHBIX );
" HCIOJIB30BaHHE HAMNSAHOIO MaTepHana: TabIIuI], PUCYHKOB, CXEM, IPUPO/I-
HBIX MUHEPAJIOB, IEMOHCTPALMSA ONBITOB; KOMITBIOTEPU3ALUA 00yYEHNS;
pEIICHNE XUMUYECKUX PACUETHBIX M IKCIIEPUMEHTAIBHBIX 3a7a9 KaK METOT
00y4YeHUs XUMUH;
" HCIOJB30BAHHE PA3IMIHBIX (OPM OPTraHH3ALNU CAMOCTOSTEIBHON PabOThI
CTYJICHTOB: MHJMBHyallbHasl, IPYIIIOBas, KOJIIEKTHBHAS,
OpraHu3aIMs WHINBHIYATBHOW PabOThI CTYACHTOB C YYETOM YPOBHS TOJTO-
TOBKHU;
CUCTEeMAaTHYECKUH KOHTPOJIb Pa3IMUHBIX BUIOB B IpoIiecce 00yUdeHusI.

IIporpammy pa3padorasa:

Vmoxkuna E.A., 1.T.H., JOLICHT
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