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AHHOTAUMS
padoueil mporpamMmbl yueOHOH qucuuiuinabl b1.0.08 «Xummus»
1JI51 MOATOTOBKHU OakajiaBpa no HanpaJjeHuio 35.03.06 — «ArponH:xeHepus»
Hanpapiaennoctu: « MHTE/VIEKTYyaIbHBbIE MAIIUHBI M 00opyaoBanue B AIIK),
«HcnbiTanue MamuuH U odopynoBanusi B AITK»,
«ABTOMATH3AUMSA U POOOTHU3ANUSA TEXHOJIOTHYECKHUX
NMPoLECCOB)

Ileab ocBoOeHHUsI AMCHUIJIMHBI: popMUpoBaHue 0a30BBIX 3HAHWN O (PyHIaAMEHTAIIb-
HBIX 3aKOHAX, 3aKOHOMEPHOCTSIX U OCHOBHBIX METOJIaX (DU3MKO-XUMHUIECCKOW HAYKH,
YTO MO3BOJIUT CTYACHTAM CHCTEMATH3UPOBATh 3HAHUS BAXKHEHIITUX TEOPETUICCKIX
0000IICHUI XUMUH; TITY0KE IMTOHATH SIBICHUS ITPUPOJIBI, MEXaHU3Mbl XUMUYCCKUX U
(U3HKO-XMMHYECKUX MPOIIECCOB, IMPOTEKAIOINX B IPHPOJIC 1 )KUBBIX OPraHU3Max,
TIPUHIIATIEI XUMUYIECKOW TEXHOJIOTHH U TIyTH MOJIU(UKAIIH CYIIECTBYIOIINX TEXHO-
JIOTHH ¢ y4eToM TpeOOBaHUH OXpaHbl OKPYKAIOIIEH CpeIbl.

MecTo tucHUIIIMHBI B y4eOHOM miiaHe: 1uki b1, 6a3oBas 4acTh, JUCIMILIAHA OCBa-
uBaeTcs B 1 cemecTpe.

TpedoBaHus K pe3yIbTaTAM OCBOEHHUS AUCHHUIIMHBI: B PE3yJIbTATE OCBOCHHSI JIUC-
IIUTUTHHBI (DOPMHUPYETCS CIISAYIONIAas KOMIICTCHIIUS: (MHIUKATOPhI JOCTHKCHHUS KOM-
netennun): OIMK-1 (OITK-1.1; OIIK-1.2; OI1K-1.3).

KpaTkoe coaep:kanue TMCHHMIUIMHBI: CTPOCHHE aTOMa W BEIISCTBA, OCHOBHBIC 3a-
KOHBI XUMHUH, OOIHEe 3aKOHOMEPHOCTH XUMHUYCCKUX MPOIIECCOB, PACTBOPBI, CIIOCOOBI
BBIPQKCHHUS COCTaBa PacTBOPOB, XUMHUYECKas KHHETHKA U PAaBHOBECHE, XMMHYCCKas
TEPMOJMHAMHKA, OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIC IPOIECCHI, AJICKTPOXHMUYEC-
CKHE TIPOIICCCHI.

OO0mas Tpy10eMKOCTh TUCIHILTHHBL: 3 3a4. ea. (108 yac.)

IIpoMexXyTOYHBIH KOHTPOJIb MO TUCIHUILINHE: DK3aMEH.

1. Iles1b 0cBOCHMS IUCHUILTUHBI

[{enb OCBOEHUS AMCUUILIMHBI — NOJYyYEHUE 3HAHUM IO XMMHH, 00ECIeurBato-
1€l OCHOBY MOJTrOTOBKM OakajaBpa, IOCTATOYHOM ISl PEIIeHUs! IPOU3BOICTBEHHO-
TEXHOJIOTUYECKUX, OPTaHU3ALMOHHO-YIIPABICHUYECKNX, HAYYHO-HCCIIEI0BATENBCKAX
Y MIPOEKTHBIX 33]1a4, B TOM YHUCJIE MO CO3IAHUIO BEIMIECTB U MATEPUAIIOB C 3aJaHHBIMHU
CBONCTBAaMU.

3agayamMu JUCUUILUIVHBI SBIISIIOTCS:

- 03HAKOMUTb CTYZEHTOB C OCHOBHBIMH IOJIOKEHUSMU OOIIeH, HEOPraHUYECKOM
XUMUH, aHATUTUYECKOU XUMUU, U PU3NUECKON U OPraHU4YeCKON XUMHH;

- HAyYNUTh CTYJECHTOB IOJb30BAThCS [JI1 KOHKPETHBIX LEJIEH TEMH 3HAHUSMU,
KOTOpBIE€ OHU MPUOOPETAIOT B X0JI€ U3YUeHHsI (PyHIaMEHTAIbHBIX HAYK, IPYTUX O0IIIe-
po(heCcCHOHANBHBIX U CTIEIUAIbHBIX TUCHUIUINH;

- IOBBICUTH YPOBEHb NPO(HECCHOHATEHON KOMIIETEHTHOCTH CTYJEHTOB MOCPE/I-
CTBOM YCTAHOBJICHUSI CHCTEMBI MEXIIPEAMETHBIX CBA3EH COJEPKAHUA Kypca ¢ COHep-
XKaHUEM NMPOPUINPYIOUX TUCIUIINH.



2. MecTOo IMCHMILUIMHBI B y4eOHOM Mmpouecce

JucuumimHa « XuMus» BKIItOUeHa B 00s13atenbHbIN nepeueHb GI'OC BO, B Uk auc-
IUIUIMH 0a3oBoi yactu. Peanmuzanus B puctuiuimHe «Xumus» TpedoBanuii @I'OC
BO, OIIOII BO ocymecTBiisieTcss B COOTBETCTBUU € Y UEOHBIM IJIAHOM 10 HaIpaBJie-
Huto 35.03.06 — «ArpounxeHepus» (HanpaBieHHOCTH: « IHTeIIIeKTyalbHbIE MAITUHbI
u obopynoBanue B AIIK», «McnpiTanue mamun u o6opyaoBanus B AIIK», «ABromMa-
TU3AIMS U pOOOTH3ALIMS TEXHOJIOTMYECKUX MTPOIIECCOBY).

Pabouast mporpamMmma QUCUMIUIMHBI « XUMHS JJI1 MHBAJIMIOB M JIMI] C OTpaHu-
YEHHBIMH BO3MOKHOCTSIMU 3JI0POBbsI pa3padaThIBACTCS MHAMBUAYAJIbHO C YYETOM
0COOEHHOCTEH NMCUX0(PU3NIECKOTO Pa3BUTHUS, HHIUBUYaTbHBIX BO3MOKHOCTEH U CO-
CTOSIHUSI 3JJ0POBbS TAKMX 00YYarOLIUXCSl.

3. IlepeyeHb IUIAaHHPYeMBIX pe3yJbTATOB OO0y4YeHHSl 10 [AUCIHHUILUINHE,
COOTHECEHHBIX € IUIAHMPYEMBbIMH Pe3yJbTATAMHM OCBOEHHSI 00pa30BaTeIbHOH
NpoOrpaMMbl

N3yyenue naHHOW yuyeOHOM AMCIMIUIMHBI HANpaBleHO Ha (HOPMHUPOBAHHE Y
0Oy4JaronMXxcst KOMIETSHIINH, MpeJICTaBICHHBIX B Tabue 1.



TpeGoBanus K pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHUIIIIMHBI

Taomuna 1

Ne Nupekc Conepxanue Kon u conepxanue uHau- B pe3ynbrate n3yueHus: yaeOHON AUCHUTIIMHBI 00y4YaIOLIUeCs! TIOJKHBIL:
| KowmiIe- KOMIIETEHIUA KaTopa JOCTHXKEHHUS KOMIIE-
/1 .. 3HATh YMETH BIIAJIETH
TEHIIUH (wm e€ yacTh) TECHIIMH (UJTU €€ YacTH)
1 2 3 4 S) 6
1 OIIK-1 |CmocobeH MpuUMeHSTh ecTe- OIIK-1.1. JeMoHCTpUpyeT |-TeopeTUUeCKue 0C- | -O0OBSACHATh XUMH- | -METOJaMH TOCTPOCHHUS MaTEeMaTH-
CTBCHHOHAYYHBIC U O6IIICI/IH- 3HaHHUEC OCHOBHBIX 3aKOHOB Ma- | HOBbI XUMUU, YECKHUEC SIBJICHUS, | HCCKUX, (bI/I3I/I‘ICCKI/IX U XUMHWYECCKHUX

JKEHEpHBIC 3HAHUS, METO/IBI
MaTeMaTH4YECKOro aHaJIn3a ’
MOJISIUPOBaHus B mpodeccu-
OHAJILHOH NEITEIbHOCTHU

TEMAaTHYECKUX M CCTCCTBCH-
HBIX HayK, HCOOXOMUMBIX IS
pelICHUA THUIIOBBIX 3aja4 IIpo-
(heccHOHANBHOMN NEATEILHOCTH

-3aKOHOMEPHOCTH IIPO-
TEKaHU  XUMHUYECKHX
peakuusi MpH 3KCIuTya-
Tallil  TPAHCIOPTHBIX
CHCTEM,;

-OCHOBHBIE KJIacChl Be-
IECTB U MaTepuasoB,
MIPUMEHSIEMBIE TIPU 3KC-
IUTyaTalu TPaHCIOPT-
HBIX CHCTEM;
-OCHOBHBIE KOMITBIOTEP-
HBIE€ MIPOTPaMMBl XHUMHU-
YECKOI'0  MOJEIMpOBa-
HUSI

MPOUCXOMSIINAE B
mpupoae, OBITy H
Ha TPOU3BOJICTBE;
-OIpeaeNniaTh BO3-
MOXHOCTh HpOTe-
KaHUS XUMHUYECKUX
MPEBPALLICHUI B
pa3UYHBIX  YCIO-
BHUSIX U OLIEHKH HX
MIOCJIEICTBUA  IIpH
MOMOILIK  CHelua-
JIM3UPOBAHHBIX
KOMITBIOTEPHBIX
MporpaMm

Mozeel NMpu PEIIeHHH MPOU3BOJ-
CTBEHHBIX 3a/a4; IUIAHUPOBAHHEM,
MOCTAaHOBKOM 1 00pabOoTKOI JaHHBIX
XMMUYECKOTO JKCIIEPUMEHTa TpH
TIOMOIIIN CTeNATN3NPOBAHHBIX
KOMIIBIOTEPHBIX IIPOrpaMM

OIIK-1.2. Ucnons3yeT 3HaHUA
OCHOBHBIX 3aKOHOB MaTeMaTHu-
YECKMX M €CTECTBEHHBIX HAyK
IUTSL PEeLICHHsI CTaH AP THBIX 3a-
J1a4 B arpOMHXEHEPUHI

- XHMHYECKHE OCHOBBI
PaIMOHAIBHOTO HC-
[I0JIb30BAaHUS  MPUPOJI-
HbIX pECypcoB H 3a-
LU THI OKpY’KaromIei
CPeIbl;

-Han0oJIee BaKHBIE CIIe-
IUATH3UPOBAHHBIE  T10-
HCKOBBIE CHCTEMBI IIO
pPa3IMUYHBIM  pa3jeiiaM
XUMUY,

-OIICHUBATh BIIUS-
HUE XUMHYECKUX
(hakTOpOB Ha Opra-
HU3M 4YelloBeKa |
JIPYTUE CUCTEMBI;

-KpUTHYECKH  OIIe-
HUBATh JIOCTOBEP-
HOCTh XUMHUYECKOH
uHbOpMaIuu, TO-
cTynaroniei u3 pas-
HBIX UICTOYHUKOB;

-BBIOMpaTh  HEOO0-
XOJHMYFO npo-

-HaBBIKAMU XMMUYECKOTO aHAJIN3A U
HAa OCHOBE €ro PUHUMATh PELICHUS
10 PallMOHAIBHOMY HCIIOJIb30BAHMS
HNPUPOIHBIX PECYPCOB M 3ALLUTHI
OKpYXKaroIlen cpesl;

-HaBbIKAMHU MHCIOJb30BAHUS BaX-
HEWIIUX NPOrpaMM KOMIIBIOTEPHOTO
MOJCIIMPOBAHUS U IPOrHO3HPOBA-
HUsA




-OCHOBHBIE KOMITBIOTEP-
HbIE TPOTPaMMBI XHMH-
YECKOTO  MOJIEIIAPOBA-
HUS

rpaMMy  XUMHUYe-
CKOTO KOMIIBIOTEp-
HOTO MOJCIIHPOBa-
HUS, COOTBETCTBY-
IOIIYIO TOCTaBJICH-
HOM 3a7aue

OIIK-1.3. IlpumenseT WH-
(hopMaImOHHO-KOMMYHHUKAIIH-
OHHBIE TEXHOJIOTHH B PeIle-
HUU THIIOBBIX 33/1a4 mpodec-
CUOHAJIbHOH JIeATEIILHOCTH.

- OCHOBHBIC MTPUEMBI
00pabOTKH | MpeICTaB-
JICHHS SKCTIEPUMEH-
TaJIbHBIX JJAHHBIX C
MIPUMEHEHUEM HH(OP-
MallMOHHO-KOMMYHHUKaA-
IUOHHBIX TEXHOJOTHU U
COBpPEMEHHBIX IHPpo-
BBIX UHCTPYMEHTOB
(Google, Jamboard,
Miro, Kahoot)

- ACTIONTE30BaTh OC-
HOBHBIE JIEMEH-
TapHBIE METO/IBI
XUMHYECKOTO HC-
CJICeJOBaHUs XUMHU-
YeCKUX COeTUHe-
HUU TOCPEICTBOM
AIIEKTPOHHBIX pe-
CypCOB, O(UITHAIb-
HBIX CaliTOB

- CITOCOOHOCTBIO IPUMEHSATH Me-
TOJIBI MATEMATHYECKOTO aHaN3a 1
MOJIETTMPOBAHUS C TIPHMEHEHHEM
UH()OPMATMTOHHO-KOMMYHHKAITOH-
HBIX TEXHOJIOTUI, TEOPETUUECKOTO
W 9KCIIEPUMEHTAIBHOTO UCCIIeIOBaA-
HHS, OCHOBHBIMHU HaBBIKaMU pabOTHI
B XUMHUYECKOM Ta00paTOPHH, HaBbI-
KaMu 00pabOTKU M HHTEPIPETALUH
nH(GOPMAITUU € TIOMOIIBIO TIPO-
rpaMMHBIX ipoaykroB Excel, Word,
Power Point, Pictochart u ap., ocy-
IIECTBICHUS] KOMMYHHKAIIWH T10-
cpeacteom  Outlook, Miro, Zoom,
a TaKKe MPUMEHSTh TIOTyYeHHEIE
3HAHWsSI, YMEHHS U HABBIKH B TIPaK-
THKE CeITbCKOXO03SICTBEHHOT0 IPO-
M3BOJCTBA




4. CTpyKTYypAa U COAepKAHUE TUCIHUIIIMHBI
4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT
B ceMecTpe
OO01masi TPyA0€MKOCTH TUCUMILIHMHBI cocTaBisieT 3 3a4.el. (108 yacoB), nx
pacnpejaesieHue Mo BUIamM padoT B ceMecTpe MpeacTaBjieHo B Tadbauue 2.

Tabmuma 2
PacnpenesieHue Tpy10€MKOCTH JMCHMILUIMHBI 10 BHIaM PadoT B ceMecTpe
TpynoémkocTb
Bua yuyeOHoit padoThI wac. Cemecrp Nel

OO0mast Tpy10€MKOCTD TMCHUILIIUHBI 110 y4eOHOMY 108 108
TUTaHy
1. KonrakTHas pa6ora: 52,4 52,4
AyaurtopHas padora 52,4 52,4
8 MOM Hucie:
nekyuu (J1) 16 16
Jaabopamopuwie pabomwl (JIP) 34 34
KOHCYIbmayuu nepeod 3K3aMeHOM 2 2
KOHMAKMHAs paboma Ha NPOMeiNCymo4HOM KOH- 0.4 0.4
mpone (KPA) ’ ’
2. CamocrosTesabHas padora (CPC) 55,6 55,6
camocmosamenbHoe uzyienue pazoenos, CAmonoo2o-
moeKa (nogmopenue 1eKyuoHH020 Mamepuaia u ma-
mepuana yueOHUKo8 u yuebHviX nocoouti, noo2o- 21 21
MOBKa K 1a00pAmMOpPHbIM 3AHAMUILM, MECMAaM, , 8bl-
NOJIHEeHUe pacyemHoll pabomuol u m.o.)
Konmponvnas paboma (noocomoexa) 10 10
IloaroroBka K 3k3amMeHy (KOHTPOJIb) 24,6 24.6
Bu mpoMexyTOYHOTO KOHTPOJIS: DK3aMeH

4.2. Conep:kaHue IMCHUNIMHBI

Ta6muma 3
TemaTnyeckuii NUIaH y4eOHOH AU CIUIIHHBI
AyauTopHas
HaumeHnoBaHue pa3jejioB U TeM BueayauropHas
Bcero padora
JAUCUMILIAH I 1P | TIKP padora CP

Pasgen 1. OcHOBHBIC TIOHATHS U 9 9 5 1
3aKOHbBI XHUMUHU.
Paznen 2. JlucnepcHble CUCTEMBI.
Boga. Xumuueckne peakuuud B
BOJIHBIX pacTtBopax. Juccoumarus | 14 2 10 2
anekTposmToB, pH wu ruaponus
COJICH.




AyauTopHasi
Bcero padora
J | JIP | IIKP

HaumeHnoBanue pa3aeyioB ¥ TeM
AMCUMILIMH

BueayauropHas
padora CP

Pasnen 3. OCHOBBI XUMHUYECKOM
KHHETHKU. X AMHUYIECKOE 8 2 4 2
paBHOBECHE.

Paznen 4. OcHOBBEI XUMHYECKOU
TEPMOJIMHAMUKHU. TEPMOXUMUSL.
Pa3nen 5. OkucnuTenspHo-
BOCCTAaHOBHUTCIIBHBIC PCAKITUU.
Paznen 6. OCHOBBI 3JIEKTPOXUMHH.
DIEKTPOJHBIC MPOIECChl. 1 ampBa-
HUYCCKHUE JJIEMEHTHI. DJICKTPOJIU3
COJICH.

Paznen 7. Koppo3ust meTasmios.
MeToapbl 3aUTHI OT KOPPO3UHU.
Paznen 8. [leproanyeckuil 3aKOH U
epuoarYecKas CucTeMa
XAMUYECKHX 3JICMEHTOB
J.1.Menneneena.

Paznen 9. Ctpoenue atoma u
XAMUYECKast CBA3b.

Pa3nen 10. OcHOBBI OpraHmyecKoi
XUMHUH. XUMHUS
BBICOKOMOJIEKYIISIPHBIX
COCJIMHCHMH.

Pa3nen 11. Xumnueckas
UJeHTU(PUKAINS U aHATIU3 BEIICCTB 4 2 2
(OCHOBBI AHATUTHYCCKON XUMHUH )
KouncyabTanum nepea 3k3aMeHOM 2 2
KonTakTHas padora Ha 0,4 0,4
NMPOMEKYTOYHOM KOHTPOJIE
(KPA)

Bcero 3a 1 cemectp 16 34 21
KourposabHas padora 10 10
IloaroroBka K 3K3aMeHy 24,6 24,6
HToro mo qnucuumniainHe 108 16 34 | 24 55,6

Pa3zaea 1. OcHoBHBIE IOHATHSA M 3aKOHBbI XUMHH.

[Ipenmer xumuu. Posb xumMuu B coBpeMeHHOM o01iecTBe. OCHOBHBIE MPEJICTaB-
JICHUSI O CTPOCHUH BEIIECTBA (aTOM, MOJIEKYJIa, MOH, paJiiKail, KOHJIEHCUPOBAHHOE CO-
CTOSTHHE BEIIECTBA, MOJIEKYJIsipHas (Qopmysa, 3jieMeHT, u3oton). KomnyecTBeHHBIC
XapaKTepUCTUKHU BellecTBa (yIJiepoHas eIMHUIIA, aTOMHAsl U MOJIEKYJIIpHasi Macca,
MOJIb, SKBHUBAJIEHT, MOJIb-3KBUBaJICHT). OCHOBHBIE XHMHUYECKHE TEOPUH U 3aKOHBI
(aTOMHO-MOJIEKYJIIPHOE YYEHHUE, DJICKTPOMATHUTHAsT TEOPHs, 3aKOHBI COXPaHEHUS
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MaccChbl, SHEPIUH, IEKTPUUYECKOTO 3aps/ia, 3aKOH MOCTOSHCTBA COCTaBa, MEpUOaUYE-
CKUI 3aKOH, 3aKOH SKBUBAJICHTOB).

Paznen 2. lucnepcHblie cucrtembl. Boga. XumMmnyeckue peakuum B BOJAHbIX

pacrBopax. Jlucconuanus 3JeKTpoauToB, pH u ruaposus coJiei.

PactBopbl. CiocoOBI BBIpAKEHUSI KOHIIEHTPALMKA PACTBOPOB. XUMHUYECKUE pe-
aKIUM B BOJHBIX PACTBOpPAX (IMCCOIMAIUS BOJAbBI, TUCCOIUAIUS JIEKTPOIUTOB, THI-
ponm3 coneit). Teopust 3nekrponmutrueckoir aucconnaruu C. Appennyca. Kimaccu-
¢buKanus NEKTPOIUTOB, UX KOJUYECTBEHHBIE XapaKTEPUCTUKHU (MOHHOE MPOU3BEIe-
Hue Boabl, pH, pOH, ctenens u KoHCTaHTa Arcconnanun). Metoel onpenenenus pH.
3akoH pa3zbaBnenus B. OctBanbna. Tunsl rugponausa: 1o KaTHOHY, aHUOHY, KATUOHY
Y aHHUOHY, CTENEHb U KOHCTaHTa I'MIpPOJIn3a, MPUMEHEHUE peakuil ruapoinsa. Peak-
MU OCAXKIEHUS, IPOU3BEJIEHNE paCTBOPUMOCTH. DU3NKO-XUMUYECKHE CBOMCTBA pac-
TBOPOB (KUIICHUE, 3aMEP3aHUE, OCMOC). 3aKOHbI Payiist, ocMoTHYeckuil 3akoH BaHT-
Todda.

Pazgea 3. OcHOBBI XMMHUYECKOIl KHHETUKH. XMMHI4YeCKOe PABHOBECHE.

Xumuueckasi kuHeTuka. [loHATHEe MeXaHHW3Ma XUMUYECKON peakiuu (aKTUBH-
POBAaHHBI KOMILIEKC, MOJIEKYJIIPHOCTh PEAKIUU, JJUMUTUPYIOIIAs CTaAus, SHEPruUs
aKkTUBaIMK). ['OMOTeHHbIE U reTeporeHHbie peakiui. CKOpOCTh XMMUYECKON peak-
[[UU, 3aBUCUMOCTDH €€ OT PazNu4HbIX (PaKTOpOB (MPUPOJBI PEarupyIOIIUX BEIIECTB,
IUIOLIAAN TOBEPXHOCTH pasnena (a3, KOHIIEHTPAUU PEarupyrouuX BEIIECTB, TEMIIE-
paTypbl, MPUCYTCTBUS KaTajau3zaTopa). 3aKOH JCHCTBYIOIIUX Macc, rpaBuwio 5. Bant-
[I'odda, ypaBHenue C. Appenunyca. Xumudeckoe paBHoBecue. [loHsATHE XMMUYECKOTO
paBHOBECHS, KOHCTAHTA PABHOBECHS], YACTHBIE CIIyYal KOHCTAHTBI XUMUYECKOTO PaB-
HOBecHUs (KOHCTaHThI AUCCOLMALIMM, THAPOJIN3a, HECTOMKOCTH KOMIUJIEKCHOTO MOHA).
CBs13b KOHCTaHThI XMUMUYECKOTO PABHOBECHS C TEPMOIMHAMUYECKUMU MMOTEHIIMAIAMH.
CrniocoObl cMmeleHnst xumudeckoro pasHosecust (mpuHiun A. Jle larense). CriocoOsl
CMEILECHUS] XUMUYECKOT0 PABHOBECHS B BOAHBIX PACTBOpax.

Pa3znen 4. OcHOBBI XUMHUYECKOI TepMoaAMHAMUKH. Tepmoxummusi.

TepmoaunaMuyeckre MOTEHIUAIBI (TEMIIepaTypa, BHYTPEHHSSI JHEPT s, TaBJie-
HUe, 00BEM, paboTa, SHTAIBINSA, YHTPOIHUS, N300aPHO-U30TEPMUYECKHUI TTOTEHIHAT,
uin 3Heprus Y. ['m66ca, M30XOpHO-U30TEPMUUYECKUN MOTEHIUAN, Wik sHeprus [ .
['enbmromnbia). [lonstue sHTampnuu oOpa3zoBaHusi. | U 2 3aKOHBI TEPMOTUHAMUKH.
CnenctBus 1 3axkona tepmoauHamuku (3akoHbl WM. I'ecca, A. JlaByaswe-II. Jlannaca).
[IpaBuna pacuéra TepMOJMHAMUYECKHX MOTEHUUANOB. Kpurepuum camornpou3Boib-
HOI'O IIPOTEKaHUsI XUMUYECKUX peakuui. [ IpumMenenrne MeTo10B XUMUYECKOU TEPMO-
JTUHAMUKHA. XUMUYECKHE OCHOBBI pa0OThI IBUTATENICH BHYTPEHHETO CTOpaHUsI.

Pazgea 5. OKucauTe/ IbHO-BOCCTAHOBUTE/IbHbIEC PEAKIUM.

[Tonsitue OBP, cTenenn OKUCIEHUSA, OKUCIUTENA, BoccTaHoBUTENA. [IpaBuma
pacuéra crenieHu okuciaenus. [lopsnok 3anucu ypasHenuss OBP. Pacuér sxBuBasieH-
TOB OKHCIWTENS U BoccTaHoButens. Krmaccudukamnus OKHCIUTEIHHO-BOCCTAHOBU-
TEJIbHBIX peakuuil. [[puMeHeHne OKUCINTENTBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

Paznen 6. OCHOBBI 2JIEKTPOXMMHUU. JJIEKTPOAHbIE MIPOIECCHI.
I'anbBaHUYeCKHE 3JIEMEHTBI. DJIEKTPOJIM3 COJIEei.

DJIEKTPOMAarHUTHBIE SIBJICHUS B IPUPOIHBIX U UCKYCCTBEHHBIX CHCTEMax. Bubl

poBOHUKOB. KOHTaKkTHas pa3HOCTh MOTeHIMANOB. [IpuHIMI paboThl raanrBaHUYe-
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cKoro ayeMeHnTta. Cxema rajpBaHMuecKoro snemeHTa. YpasHenue Hepucra. OOpaTu-
MbI€ TaJIbBAHUYECKHUE 3JIEMEHTHI (aKKyMYJIsTOpbl). KucI0THBIE U 1IeI0YHbIE aKKyMY-
JSITOPBI, TPUHIIMI UX pabOThl U CpaBHUTENIbHAS XapaKkTepucTuka. Dnekrponus. Oc-
HOBHBIE TUIIBI PEAKIUN JIEKTPOIN3a (IIEKTPOIU3 PACTBOPOB U PACILIABOB, DIIEKTPO-
JIN3 C paCTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM). [IpaBuiia 3anucu ypaBHEHU peak-
UM, TPOTEKAIOMUX TpH JeKkTponn3e. O000MEHHBIN 3aKkoH 3JekTponn3a M. Dapa-
nest. XapakTEpUCTUKU DJIEKTPOJIN3A.

Pasznea 7. Koppo3us MeTaJliioB.

[IprurHBI ¥ 3aKOHOMEPHOCTH PA3PYLIEHUS] KOHCTPYKIIMOHHBIX MaTepHUaioB B
npolecce KCILTyaTaui. Buabl Koppo3nn METamioB (XUMHAYECKAs], IIEKTPOXUMUYE-
CKasl, dJICKTpUuecKas, Onosnoruyeckas). TeopeTuueckre OCHOBBI 3alIUTHl METAJIOB OT
Koppo3uu. OCHOBHBIEC METO/IbI 3aIIUTHI METAJJIOB OT KOPPO3UU, IPUMEHSIEMBIE B CEJIb-
CKOXO3SMCTBEHHOM IPOM3BOJICTBE. 3alllUTa OT Pa3pylICHUs HEMETAJUIMYECKUX KOH-
CTPYKLIMOHHBIX MaTEPUAJIOB.

Pa3znen 8. Ileproanyecknii 3aKOH U EPHOANYECKAS CHCTEMa XUMHYECKHUX

yemeHToB /I.MU.MenaeneeBa.

ITepunonnueckuii 3akoH J[. 1. MenneneeBa. @uzndeckuii cmbici 3akoHa. CoBpe-
MeHHas (HOpMYyITUPOBKAa MEPUOIUYECKOTO 3akoHA. CTPyKTypa NEPUOIUYECKON CH-
cremsl /.. Menneneesa. XapakTepuCTHKa 3JIEMEHTOB B 3aBUCUMOCTH OT IOJIOKECHUS
B MEPUOANYECKON cucTemMe. PU3NUYECKUIA CMBICH MOPSAKOBOTO HOMEpPA SJIEMEHTOB.
N3MeHeHne CBOMCTB 3JIEMEHTOB B IEPUOJAX U FPYMIIAX C YBEIMYECHUEM TTOPSAIKOBOTO
HOMEpa.

Pa3nen 9. CtpoeHne aroma M XUMH4YECKAas CBA3b.

CoBpeMEHHBIE NPEICTABICHUS O CTPOCHUM atoMa. Y paBHeHue O. lllpenuHrepa.
KBanTtoBbie uncna. [ToHsiTue 06 aTOMHBIX U MOJIEKYJIIPHBIX opOuTansax. Mutepnpera-
st Y-QyHkuuu. [IpuHIun HauMeHbIel SHEPTUH U CJICACTBUS U3 HEro (MIPUHLIKIM 3a-
npeta B. Ilaynu, npasuna @. Xynaa u B.M. KiieukoBckoro). DJIeKTpPOHHBIE U AJIEK-
TpoHHO-Tpaduueckue Gopmyinbl. SBreHne TMOPUAM3ANMK U TUIBI THOPHUAU3AIUY.
Tunel XUMUYECKUX CBsI3€H (KOBaJIGHTHAs HEMOJIIPHAS W MOJISIpHAS, JOHOPHO-aK-
HENITOPHAS, MOHHAS, METAJTNYECKas).

Pa3znes 10. OcHOBBI OPraHu4ecKoil XUMHN.
XuMHS BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

[IpenmMer oprannueckoi XUMuM. Teopusi XUMUYECKOTO CTPOEHUS OPTAHUYECKHUX
coequaenui A.M. byTnepoBa. DJIeKTPOHHbBIEC TPEACTABICHUS B OPTAHUYECKON XUMUHU.
OyHKIMOHANIbHBIC (XapaKTepucTUUeCcKue) rpymnmbl. HoMeHknaTypa opraHudeckux co-
enuHenuil. Kitaccudukanus opraHu4ecKkux coeMHEHUN. BbICOKOMOJIEKYIIsIpHBIE CO-
eauHeHusi. Monomep, onuromep, noiumep. Knaccudukanus noaumepos. MeTo il 1o-
JyYEHUS TTOJIMMEPOB: PEAKIINH NOJMMEPU3ALNH U MOJMKOHICHCALUN.

Paznen 11. Xumudeckast nieHTUUKANMSA U AHAJIU3 BellleCTB
(OCHOBBI AHAJIUTHYECKON XUMMH)

OCHOBBI aHATUTUYECKOW XUMUHU U (PU3UKO-XUMUYECKUX METOJIOB aHAM3a: Me-
TOJBI JIEMEHTHOTO, MOJICKYJIIPHOTO, (Da30BOT0 aHAIN3a; KAYCCTBEHHBIN aHAIIN3; Me-
TOJIbI PA3JCIICHUS U KOHLICHTPUPOBAHUS BEILIECTB; METOAbI KOJTMYECTBEHHOTO aHAJIM3a
(TUTpUMETpPUS, TPaBUMETPHS ); HU3UKO-XUMHUECKUE METO/Ibl aHATIN3a, PAllMOHATHHBIN
BBIOOP crioco0a perieHrss KOHKPETHOW aHATUTUYECKOM 3a7a4i, B YACTHOCTH, OIIPeJie-
JIEHWE MUKPOTIPUMECEN B Ta30BbIX, KUJIKUX U TBEPIBIX CMECAX.
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4.3 Jlekuum u Jad0paTopHble 3aHATHS

Taomuma 4
Conep:kanue Jekuui /1a00paTOPHOTO NMPAKTHKYMA U MEPONPUSITHS
Ne Ne ®opmMupyem Bun
. Koa-
Ne | W Ha3BaHue Ne y Ha3BaHUe JeKUM 1 ble KOHTPOJIbHOT 5o
n/m | pasgejau J1a00paTOPHBIX 3aHATHH KOMIIeTEeHIH 0 4ACOB
TeMbI " MeponpusITUs
1. Paszgen 1. OcHOBHBIE IOHATHA U 3AKOHBI XH- 6
mun. Kitacchl HeopraHu4eckux coeiHeHHMii.
Tema 1. Jlexmms Ne 1 OIIK-1 2
Knaccer He- OCHOBHBIE TOHSTHS U 3aKOHBI (OINK-1.1,
opraHuve- XxuMud (IPE3CHTAIUS B OIIK-1.2)
ckux coeam- | PowerPoint)
HEHUN JlaGoparopnast pabora Ne 1. OIIK-1 TectupoBanue 2
BBoanoe 3ansTue, npasuina pa- | (OIIK-1.1, (Tect 1)
00THI B XUMHYECKOM JTabopaTo- OIIK-1.2;
puu. Kiaccel HEOpraHm4eckux OIIK-1.3)
COeIMHEeHUH (IPOrpaMMBI
ChemDraw, ChemSketch)
JlabopaTtopHast pabora Ne 2. OIIK-1 TectupoBanue, 2
Ornpenenenne SKBUBAJICHTA (OIIK-1.1; (Tect 2)
MeTaiuia (IporpamMMel OIIK-1.2; IIPOBEPKA OT-
ChemDraw, ChemSketch). OIIK-1.3) yera 1o Jiao.
pab.
2. Pasznea 2. /lucnepcusie cuctemsl. Bona. Xu- 10
MHUYECKHE PEaKIui B BOJAHBIX pacTBopax. Jluc-
colManus MEeKTpoauToB, pH u ruaponus co-
JIeH.
Tema 2 Jlexuus Ne 2. Xumuueckue pe- OIIK-1 2
(PactBOpBI. aKiuu B BOJIHBIX pactBopax | (OIIK-1.1)
Bue! koH- (mpe3enTanus B PowerPoint).
neHrpauyi. | Jlaboparopnass pabora  Ne3. OIIK-1 TectupoBanue 2
pH, ruapo- PactBops1 (mporpammsbr | (OITK-1.1; (tect 3)
JIU3 coJteld ) ChemDraw, ChemSketch). OIIK-1.2; poBepKa OT-
OIIK-1.3) yera 1o Jiao.
pab.
JlaboparopHas pabota Ne 4. OIIK-1 TectupoBanue 2
XKéctrocTh BO/IBI (IPOrpaMMBI (OIIK-1.1; (tect 4)
ChemDraw, ChemSketch). OIIK-1.2; Konrp. pa-
OIlK-1.3) | 6ora.l
JlaboparopHas pabota Ne 5. OIIK-1 TectupoBanue 2
Onpenenenre BOAOPOIHOTO (OIIK-1.1; (Tect 5)
nokazarens (pH). OIIK-1.2; IIPOBEPKA OT-
OIIK-1.3) gera o Jiad.
pab.
JlaGopaTtopHuas padota Ne 6. OIIK-1 MIPOBEPKA OT- 2
I'maponus coneii (mporpaMmsbl (OIIK-1.1; yera 1o Jjao.
ChemDraw, ChemSketch). OIIK-1.2; paod.
OI1K-1.3)
h Pa3pnen 3. OCHOBBI XUMHUYECKON KUHETHUKHU. 6
XHUMUYECKOE pAaBHOBECHE.
Tema 3 | Jexumst Ne 3. OIIK-1 2
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Ne Ne dopmMupyem Bun
" Koua-
Ne | W Ha3BaHue Ne y Ha3BaHUe JeKUH 1 ble KOHTPOJbHOT 5o
n/m| pasgeaamu J1a00pATOPHBIX 3aHATHI KOMIIeTeHIH 0 qaCOB
TeMbl " MeponpusiTUs
(Xumuueckas | Kunernka XUMHYEeCKHX peak- (OIIK-1.1)
KWHETHKA U uuil. XuMH4YECKOE PaBHOBECUE
paBHOBecHe B | (npesenTanus B PowerPoint)
roMoreHHeix | Jlaboparopnas padora Ne 7. OIIK-1 TectupoBanue 4
cHCTEMaXx) KuneTnka XuMHYECKHX peak- (OIIK-1.1; (Tect 6)
uii (mporpammer ChemDraw, OIIK-1.2; IIPOBEPKA OT-
ChemSketch). OIIK-1.3) yera 1o Jiao.
pao.
Kontp. pa-
6oTta.2
4, Pa3znen 4. OCHOBBI XUMHUYECKOM TEPMOAMHA- 4
MuKH. TepMoxumusi.
Tema 4 Jlexnus Ne 4. OCHOBBI XUMHYeE- OIIK-1 2
DHepreTuka | CKOM TEpMOAMHAMUKH. Tepmo- (OIIK-1.1)
XMUMHUYECKHX | Xumus (pe3eHTanus B
MIPOIIECCOB PowerPoint)
JlaboparopHas pabota Ne 8. OIIK-1 TectupoBanue 2
DHepreTuka XMMHYECKUX Ipo- (OIIK-1.1; (tect 7)
rieccoB. Tepmoxumus (mpo- OIIK-1.2; MpOBEpKa OT-
rpamMbl ChemDraw, OIIK-1.3) gera 1o Jiao.
ChemSketch) pab.
5. Pasznea 5. OKHCINTEIHbHO-BOCCTAHOBHUTEIb- 6
Hble POl ecChl
Tema 5. Jlexumst Ne 5. OIIK-1 2
Oxucnn- OKHCINTENEHO-BOCCTAHOBU- (OIIK-1.1;
TENbHO-BOC- | TENbHbBIC peakiuu (Ipe3eHTa- OIIK-1.2;
craHOBUTENb- | s B PowerPoint) OIIK-1.3)
HBIE ITPO- JIaGopatopHas pabota Ne 9. OIIK-1 TectupoBanue 4
LIECCHI. OKHCINTENEHO-BOCCTAHOBU- (OIIK-1.1; (Tect 8)
TEJbHBIE PEAKIINH OIIK-1.2; IIPOBEPKA OT-
OIIK-1.3) yera 1o Jiad.
pao.
6. | Pazmesa 6. OCHOBBI 3JIEKTPOXUMHH. DIIEKTPOI- 4
HBI€ IPOLIECCHI. | albBaHUYECKHE STIEMEHTHI.
DNEKTPOIN3 COJICH.
Tema 6 Jlexuus Ne 6. OIlK-1 2
OCHOBBI OCHOBBI 2JIEKTPOXUMHUH. DIEK- (OIIK-1.1;
BIIEKTPOXU- TpoAHBIE Mpoliecchl. ['anbBa- OIIK-1.2;
MHH. HUYECKHE dNIeMeHThI. Jnektpo- | OIIK-1.3)
U3 coneit (mpe3eHTaIus B
PowerPoint)
Pemrenne TunoBsIX 3a1a4 1o OIlK-1 TectupoBanue 2
TeMaM: TaJlbBaHUYECKHE DJIe- (OIIK-1.1; (Tecter 9,10)
MEHTBI, SJIEKTPOJIU3 COJIEH. OIIK-1.2)
7. | Pa3mea 7. Koppo3us. 4
Tema 7 Jlexuus Ne 7. OIlK-1 2
Koppo3sust MmeTamios (mpe3eH- (OIIK-1.1)
tarust B PowerPoint)
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Ne Ne dopmMupyem Bun Kou-
Ne | u HazBaHMe Ne 1 Ha3BaHue Jekuuil 1 ble KOHTPOJIbHOT o
n/m| pasgeaamu J1a00pATOPHBIX 3aHATHI KOMIIeTeHIH 0 qaCOB
TeMBbI " MepPONnpUATHUS
(Koppo3sus JlaGopaTtopHnas padora Ne 10. OIIK-1 TecTupoBanue 2
METaJUIOB, 3a- | Kopposust MmeTaimios (mpo- (OIIK-1.1; (tectnr 11,12)
nmTa ot Kop- | rpaMmMbl ChemDraw, OIIK-1.2; MIPOBEPKA OT-
po3un). ChemSketch). OIIK-1.3) yera 1mo Jj1ao.
pao.
8. Pasnea 8. Ctpoenue aroma. OCHOBHBIE THUIIbI 2
XMMHYECKOH CBSI3U
Tema & Jleknusa Ne 8. CtpoeHue aroma. OIIK-1 2
Crpoenue OcHoBuble TUNB Xxumuueckou | (OIIK-1.1;
aroma. Oc- CBSI3U (mpe3eHTarus B OIIK-1.2;
HOBHbIC TUTIB | POwerPoint) OIIK-1.3)
XUMHYECKOU
CBSI3U
9. Pa3znen 9. Xumuueckas uaeHTuGUKAINS U aHa- 4
JIU3 BEIIECTB (OCHOBBI AHAIIMTUYECKOM XUMUH )
Tema 9 Pewenne 3amau no anasmmruye- OIIK-1 Kontponbnas 4
(OcHoBbI CKOM XUMHH (ITPOTPaMMBbl (OIIK-1.1; pabota 3
aHaJINTHYe- ChemDraw, ChemSketch). OIIK-1.2;
CKOW XUMHH). OIIK-1.3)
Tabmuma 5
Hepequb BOIIPOCOB VISl CAMOCTOATEC/ILHOI'0 U3YUYCHUA JUCIIUILINHDBI
Ne | Ne u HazBanme pa3- | IlepeueHb paccMaTpuBaeMbIX BOIPOCOB /sl CAMOCTOSITEILHOTO
n/n J1eJIa U TeEMbI U3y4eHust
Paspnen 1. OcHOBHBIE OHATHS U 3aKOHBI XUMHUHU. KitacCchl HEOPraHMYECKUX COCTMHEHUN.
1. | Tema 1. OcHOBHBIE TO- | ATOMHO-MOJIEKYISIPHOE yU€HHUE, 3aKOHBI COXPAHEHUSI MaCChI, YHEP-
HATUST M 3aKOHBI XH- | THH, DJIEKTPUUECKOTO 3apsija, 3aKOH MOCTOSHCTBA COCTaBa, dJEKTPO-
MHH. marautHast Teopus (OITK-1)
Pasnea 2. Jlucnepcusie cuctembl. Boga. XuMuueckue peakiiuy B BOJHBIX pacTBopax. Jucco-
LMaLUs 3JIEKTPOoNUTOB, pH 1 rugponus coneil.
2 Tema 1. PacTBOpBI. PactBopei. KonrenTpanusi pactBopoB, Buibl koHmeHTpamuii (OITK-
1)
3 Tewma 2. Peakuuu oca- | [IponsBenenune pacTBOpUMOCTH BELIECTB
KJICHHUSL. (OINK-1)
4 Tema 3. ®usuko-xu- | Kunenne, 3amep3anue pactBopoB. [lonstue 06 ocmoce. 3akoHbl Pa-
MHUYECKHE  CBOWCTBa | yisi, ocMOTHYeckHii 3akoH Baut-I'odda
pPacTBOpOB. (OIIK-1)

Pasznen 3. OCHOBBI XMMHUYECCKON KHHETHKH. XMHYECKOE PAaBHOBCCHC.

Tema 1. Xumundeckas
kuHetuka. IloHsaTue
MEXaHU3Ma XHMHYE-
CKOW peaKluuu

AKTHBUPOBAaHHBINA KOMILIEKC, MOJIEKYJISIPHOCTh PEAKIIUU, TUMUTHPY-
roas cragusi. CBsA3b KOHCTAHTBI XUMUYECKOIO PABHOBECHUS C TEPMO-
nuHamMudeckuMu noreHimanamu  (OITK-1)

Pa3nea 4. OCHOBBI XUMHUYECKOW TepMOAMHAMUKH. Tepmoxumusl.

Tema 1. Xumunueckas
TEPMOJMHAMUKA.

IIpuMeHeHne METO0B XMMUYECKON TEPMOJAMHAMUKH. XUMHUYECKUE
OCHOBBI pa0OTHI IBUTaTeNeH BHyTpeHHero cropanus (OITK-1)
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Ne | Ne um HazBanme pa3- | Ilepedennb paccMaTpuBaeMbIX BOIIPOCOB ISl CAMOCTOSITEILHOTO
n/n JeJia M TeMbI H3y4eHus!
Paznen S. OxucInTeIbHO-BOCCTAHOBUTEIBHBIE TTPOIIECCHI.

7. | Tema 1. Oxucnu- OcCHOBHBIE OKUCIUTENN U BoccTaHoBuTenu. Biussnue pH cpenst Ha
TEJIbHO-BOCCTaHOBU- HaIpaBlIEHUE TPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaK-
TEJIBHBIC TPOIIECCHI. it (OITK-1)

8 Tewma 2. Pa36op nanu- | OnpeneneHue MpoayKTOB peakiuid. DIIeKTpoHHbIN OanaHc. [loxbop

canust OBP.

k03¢ purmenton (OI1K-1)

Pa3gen 6. OCHOBBI 3JEKTPOXUMHUHU. DJIEKTPOAHBIE MPOLECCHl. ['aqbBaHUYECKHUE HJIEMEHTHI.
DJIEKTPOJIN3 COJICH.

9. | Tema 1. OcHOBBI 251eK- | baTapen ranbBaHMYECKHX 3JIEMEHTOB, MOCIEI0BATEIbHOE U IMapa-
TpoxuMuu. ['ajbBaHM- | JIEIbHOE COEAMHEHHUE TaJbBAaHMUYECKUX 3JeMEHTOB. OcOObIE THUIIBI
YECKHUE DJICMEHTHI rajbBaHMUYecKuX 3j1eMeHToB ([lanuensa-fAkobu, BogopoaHslil, Jlek-

JaHIIe, KOHIEHTPAIMOHHbIN, TOIMBHBIN). OOpaTHMble rajbBaHU-
YECKHE 3JIEMEHTBI (aKKyMyJITOpbl). KHCIOTHBIE U IIETIOYHbIE aKKY-
MYJISITOPBI, TIPUHIIAIT UX PA0OTHI U CPABHHUTEIbHASI XapaKTEPUCTHKA.
Hcnonp30BaHne rajbBaHUYECKHUX JIEMEHTOB B COBPEMEHHOM TeX-
Huke (OI1K-1)

10 | Tema 2. Ilpumenenue | [IpakTHdeckoe MPUMEHEHHE PEAKIIHMH AJISKTPOJIN3a (TTOJIyIeHUE U pa-

NIEKTPOJIN3A. (buHMpOBaHUE METAJUIOB, HEMETAIJIOB, OPraHMYECKUX U HEOpraHuye-
CKHUX BEIIECTB, 00paboTKa 1 BOCCTAHOBJICHHE JI€TAIel MAIlUH, Tallb-
BAHOCTETHs, raJIbBAHOILIACTHKA, MsiHIIeBanue u jp.) (OITK-1)
Paszgea 7. Kopposus merannos

11 | Tema 1. Koppo3ust me- | OCHOBHbIE METOABI 3aLIUTHI METAJUIOB OT KOPPO3UH, IPUMEHSIEMbIE B
TaJUIOB M METO/bI 33- | CEJIbCKOXO3SHCTBEHHOM IMPOU3BOACTBE. 3alUTa OT pa3pyLICHUs He-
LIUTBHI. METaJUTMYECKUX KOHCTPYKIIMOHHBIX MaTepuaiioB (OITK-1)

Pa3nea 8. Ilepuonuyeckuii 3aKoH U EPUOJNUECKAS CUCTEMA XUMUYECKUX
anemenToB J[.M.Menneneena.

12 | Tema 1. Ilepuoauue- XapakTeprUCTHKA 3JIEMEHTOB B 3aBUCUMOCTH OT ITOJIOKEHHUS B IIEPHO-
ckuii 3akoH JI.W. au4yeckon cucreMe. PU3NYECKU CMBICI TOPSAJIKOBOIO HOMEpa dile-
Menneneesa. MEHTOB. VI3MeHeHue CBOICTB AJIEMEHTOB B MEPUOAAX U TPYIIaAX C

yBeNnu4eHneM nopsakoBoro Homepa (OITK-1)
Pa3nen 9. CtpoeHue aToma 1 XMMHYECKasi CBS3b.

13 | Tema 1. Ctpoenue mo- | CoBpeMEHHBIE NIPeICTaBIEHHUs 0 CTpoeHuH aroma. [lonsTue 06 aTtom-
JIEKYJI. HBIX U MOJICKYJISIpHBIX opouTaisx (OITK-1)

14 | Tema 2. Xumwnueckas | CoBpeMeHHbIE NPEACTABICHUS O MPUPOJIE XUMHUECKOH CcBsi3u. Me-
CBSI3b TOJI BaJICHTHBIX CBSI3EH.

CtpoeHune cOCTOSIHUE BEIIECTBA B Fa3000pa3HOM, KUAKOM U TBEPAOM
coctosiHuU. Da30BbIE COCTOSTHUSA U NEPEXOAbI. AJIOTPOIHUS U MOJIH-
mMopduszm (OITK-1)

15 | Tema 3. Kommuiekcubie | Kommiekchbie coequnenus (OTTK-1)

COEIMHEHUS
Pa3nes 10. OcHOBBI OpraHMYECKON XUMUN. XHUMHSI BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUN.

16 | Tema 1. OcHoBsl opra- | Kiaccel opraHMuecKux COeAMHEHUH, CBOWMCTBA, XMMHUYECKHE Peak-
HUYECKOH XHUMHH. iu (OITK-1)

17 | Tema 2. OcHOBBI BbicokOoMoueKysipHbIE COeAMHEHHs. MOHOMEp, OJIMIOMEp, IOJIN-

XUMHH BBICOKOMOJIE-
KYJISIPHBIX COEIUHE-
HUU

Mmep. Knaccubukarmus nomuMepoB. Mexanudeckue M (QU3HYECKUE
CBOICTBa OJIMMEPOB. MeToABI MOTYUEHHSI TOJIUMEPOB: PEAKIIUH I10-
auMepu3anyn 1 noiaukonaeHcauu (OITK-1)
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Ne | Ne um HazBanme pa3- | Ilepedennb paccMaTpuBaeMbIX BOIIPOCOB ISl CAMOCTOSITEILHOTO
n/n JeJia H TeMbI U3yYeHUsl

Paznen 11. Xumudeckast uaeHTU(GUKAIUS U aHAITU3 BEIIECTB
(OCHOBBI aHAIUTUYECKON XUMHHN)

18 | Tema 1. OcHoBbI aHa- | MeTOJBI 3I€MEHTHOTO, MOJEKYISPHOro, (ha30BOr0 aHallM3a; Kade-

JUTUYECKON XUMUU. CTBEHHBI aHaJIM3; METOJbl pa3/ieleHUs] U KOHLIEHTPUPOBAHUS Be-
KadecTBeHHBIN M KO- | IIECTB; METO/bl KOJMYECTBEHHOI'O aHaiu3a (TUTPUMETpUs, I'paBH-
JINYECTBEHHBIN aHa- meTpus); pusnko-xumuueckue mero sl ananusa (OI1K-1)

JIU3BI.

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTHHU

Tabmuma 6
IlpuMeHeHNe AKTMBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHbBIX TEXHOJIOT Ml
e HanmMenoBaHue MCH0JIb3yeMbIX aK-
n/-n Tema u ¢popma 3ausaTus TUBHBIX M1 HHTEPAKTUBHBIX ouﬁpae.OBa-
TeJbHBIX TEXHOJIOTHIl
1. OCHOBHBIE MTOHATHUSA U JI | IIpobGaemHoe o0yueHue
3aKOHBI XUMUH. Jlexumsi-Bu3yanu3aius (MHTEpaKTHBHAS
JIEKITUSI C TIpe3CHTaIel )
2. OCHOBBI XUMHUYECKOU JI | [Ipo6nemuoe oOydyeHue
KHHETHKH. XUMUYIECKOE Jlexumsi-Bu3yanu3anus (MHTEpaKTHBHAS
paBHOBECHE. JICKIIMSI C TIPE3CHTAIINEH )
3. Omnpenenenue pH JIP | AkTuBHOE 00yUYeHUE
BOJIHBIX PACTBOPOB JIEKTPO- METO/1 pabOoThI B MaJIbIX Tpymmax (pe-
JIUTOB 3yJbTaT pabOThI CTYIEHUYECKUX HUCCTIe-
JIOBATEJILCKUX TPYIII)
4, OxucnutensHo-BoccTaHoBU- | JI | [IpobiemHoe oOyueHue
TEJIbHBIC PEAKITHH Jlexumsi-Bu3yanu3anus (MHTEpaKTHBHAS
JICKITUSI C TIpe3CHTaIel )
S. Koppo3zus metannos JI | IIpobGaemHoe oOyueHue
Jlexmusi-Bu3yanuzamus (MHTEpaKTUBHAS
JIEKIUS C TIPE3eHTaIEN )
6. Koppo3us metanios JIP | AxTuBHOE 00yUueHUE
MeTO/1 pabOoThI B MaJIbIX Tpymmax (pe-
3yJbTaT pabOTHI CTYIEHUYECKUX HCCTIe-
JIOBATEIbCKUX IPYIN)

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH U MIPOMEKYTOYHAS ATTECTAIUA 110 UTOraM
OCBOCHUS TUCHMUILIMHBI
6.1. TunoBbie KOHTPOJIbHBIE 32JAHUA WU HHbIE MATEPHAJIbI, HEOOX0AUMBbIE JJIsI
OLICHKHU 3HAHWI, YMEHNH U HABBIKOB U (WIH) ONbITA I€ATEJILHOCTH

Tect Ne 1. Knnaccbl Heopranm4yeckux coelMHEHMI.
3ananue. C KakuM U3 MPeII0KEHHBIX COETUHEHHM OyIeT pearupoBaTh JaHHOE BEIECTBO?
Hanumure Ha3BaHKME JaHHOIO BENIECTBA U YPABHEHUE PEAKIIMH.

Howmep
BapUaHTa

BapuanTel 0TBETOB

Coennaenne

0 B r
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B-1 Ca(OH), H2SO4 CuO NH3 H20
B-2 AI(OH)s NaOH KCI NazSOs H20
B-3 SO3 CO; NazSiOs 02 HCI
B-4 MgO K20 CO2 NaOH NH3
B-5 KHCOs CO2 Cu(OH)2 NaOH Ag
3azanue. Beioepure CTpyKTYpHYIO (OPMYITy, COOTBETCTBYIOUIYIO 3aJaHHOMY BELIECTBY.
Howmep
Bapu- BemectBo dopmyia
aHTa
- Q
B-1 Fe203 A O
a) Fe Fe 6) | > Fe—Fe=0
| | o~
@) @)
Fe=0
8) 0l | r) 0O=Fe—O— Fe=0
NFe=0
B-2 Na>SO Na— 0] Na— (0]
2904 a)aO\/ 6)aO\S/|
Na—o” N0 Na—0" >0
Na— 0]
B) TN d r) Na\s/O\
B-3 HCIO3 ) o)
7
a) H—O—Cl<| 6) H—O— 01<
0 g
I
H\ /O
B) 0=—Cl—H—O r) cil |
O/ \O
B-4 K2SOs3 K— O\ /O K— O\
K (@) K—O
K O K—0
B) > S< On > S=
K 0 K—O0
B-5 N203 O
a) 0=N—N/ 6) O=N—O0—N=0
N
(@)
O /9N
B) | )N—N=0 1) O=N—N=0
0)

Tect Ne 2. XuMHu4YecKHid DKBUBAJIECHT

3ananue. PaccunTaiitTe MOJISIpHYIO MacCy 3KBUBAJIEHTA BBIJEIEHHOTO POCTOT0 BEIIECTBA B JaHHOI
peaxiuu [r-3kB./MoJib]. Hanummure ypaBHeHHe NaHHON peakluu.

Howmep Ba- Bapuantsl oTBETOB
Peakuus
puaHTa a 0 B r
B-1 Cr + NaOH +H.0 — 17,33 26 52 8,67
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B-2 P+0;— 31 15,5 10,33 6,2
B-3 Ca+HCl — 2,0 40 80 20
B-4 O2 + FeO — 32 16 8 0,8
B-5 Fe + CuSO4 — 56 18,7 14 28

3aganne. DKBUBAJICHT KUCIIOTHI B JAHHOM PEaKIMH PacCCYUTHIBACTCS 1O GopMyIIe:

Howmep Ba-

BapI/IaHTBI OTBCTOB

CocauHeHUE
puaHra a ] B r
B-1 H3PO4 + 3Ba(OH), — (BaOH)3PO4 + 3H,0O M/2 M/3 M/4 M/1
B-2 H2S04 + 2Mg(OH), — (MgOH),SO4 + 2H,0 M/1 M/4 Me2 M/2
B-3 2H3PO4 + CaO — Ca(H2P04)2 + 2H,0 M/1 M/3 M/2 M/4
B-4 H>SOs4 + NaOH — NaHSO4+ H0 M/1 M/2 M/3 M/6
B-5 HCI + NaOH— NaCl+ H,0 M/1 M/2 M/3 M6

Tect Ne 3. PacTBOpBI.
3amanue. B 100 rpammax Bo/bl pacTBOpeHa JaHHas Macca BemecTBa. OnpeaennTe MacCOBYIO JI0JTIO
(B %) BelecTBa B paCTBOPE U HAMMIIUTE YPABHEHHE TMCCOLMALIMU ATOTO BEIIECTRA.

Howmep Ba-

BapuanTel oTBETOB

Coengunenue
puaHTa a 0 B r
B-1 37 T XJI0pOBOAOPOJTHON KHCIOTHI 27 37 2,7 3,7
B-2 18 T TeTparuAPOKCOIMHKATA HATPHS 15,3 1,53 1,8 18
B-3 24 1 pochopHOIT 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 T HUTpAaTa Kaaus 63 38,6 6,3 3,86

3anmanue. Paccumnraiite TuTp (T/MIT) pacTBOpa, B 1 TUTPE KOTOPOTO CONEPIKUTCS 3aJaHHAs Macca Be-

IIECTBA.
Howmep Ba- Bapuants! oTBETOB
Coenunenne
puaHTa a ] B r
B-1 600 r NaNOs 0,6 1,2 2,4 3,6
B-2 219 r Al2(SO4)3 0,219 2,19 219 2190
B-3 1 r NaCl 0,001 0,01 1 100
B-4 9 r CaHPO4 0,009 9 0,9 0,09
B-5 500 r K2SOq4 0,5 1 50 100
Tect Ne 4 . KecTkocTh BOABI
3ananue. Kakoe U3 NpuBeIEHHBIX COETMHEHUN ONPEESAET )KECTKOCTh BOABI?
Howmep Bapuants! oTBETOB
Bun xectkoctu
BapHUaHTa a 0 B r
B-1 MOCTOSTHHAS Ca(HCO:s)2 Fe(HCO3)> NaHCOs3 CaCl»
B-2 BpEeMEHHasI NaHCO3 KCI HCI Mg(HCO3)>
B-3 MMOCTOSTHHAS NaOH FeSO4 H2CO3 Mg(HCO3)>
B-4 BpEMEHHasI Cu(HCO3)> NaHCOs3 H.O CuCl
B-5 MTOCTOSTHHAS NH3 MqgCl; H>SO4 KHCOs3

Bamanve. B 1 M® BosbI COZEPKUTCA 3aJJaHHOE KOJIMYECTBO BenIecTB. ONpeaesuTe MOCTOSTHHYIO
’KECTKOCTE BOJIBI.

Howmep 3 BapuanTel oTBETOB
Bemecta B 1 M° BoJbI
BapUaHTa a ] B r
B-1 151 Cr(HCO3)3, 136 r CaSO4 0,2 2,2 3 2
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B-2 174 T K2S0O4, 1551 NiSO4 1 2 4 5
B-3 680 r CaSO4, 740r KCI 20 1 10 2
B-4 84 r NaHCO3, 550 r CaCl 11 10 5 1
B-5 76T FeSO4, 56T KCI 1 2 3 10

Tect Ne 5. Onpenenienue pH u rugposus coei

3ananue. Paccuntars pH pacTBopa JaHHOTO BelecTsa.

Howmep Ba- Bermectso BapuanTel oTBETOB

puaHTa a ] 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 HNO3 1 2 7 13

3ananne. Koncranty (Kr) u crenens (h) rupponmsa JaHHOM COJIM pacCUMTHIBAIOT IO (opMyIiam:

Howmep BemectBo BapuanTel oTBETOB
BapuaHTa
B-1 Li2SO4 a) Kr = Ks _ Ks .
B-2 CaS T Knocu - KnocuCc’
B-3 |CaBr; _ Ks. _ [ ks .
B4 |NaHSOs 0) K= h= [Race
B-5 CH3COONH;4 B) Kr= Ks h= /L
KaxKnocH KaxKpoch’
I) JaHHAasl COJIb THIPOJIU3Y HE MOABEPraercs

Tect Ne 6. XuMuuyeckass KHHETHUKA
3amanne. Kunernueckoe ypaBHEHHE JIJIsl JAHHOM MPSIMOM PEaKIMU UMEET BUI:

Howmep Ba-
puaHTa

Peaknus

BapI/IaHTLI OTBCTOB

B-1

SO2(r) + NO2(r) — SO3(r) + NO(r)

v=K[SO2][NO]

v=k[NO][NO]

v=k[SO2][SO3]

v=K[SO][NO2][NQO]

B-2

SiH4(r) + 202(T) — SiO2(T)

v=K[SiH4][02] 2

v=k[O2] 2[SiO3]

v=K[SiH4][SiO]

v=k[O2]?

2Ca(t) + O2(r) — 2CaO(1)

v=k[Ca]?[O2]

v=k[Ca]*[O,][Ca0]?

v=k[02][Ca0]?

v=k[O3]

B-4

2NO(r) + O2(r) — 2 NO2(1)

v =k[NOJ 2[07]

v = k[NO,]?[02]

v = k[NO2J’[NO]

v =k[NOJ’[0][NO2)]*

CO2(1) + 2Mg(t) — 2MgO(1) + C(1)

v=k[CO2][Mg] ?

v=k[CO2][C]

= = BT R T - = W -2 e B -~ O - L T -~ I W I - L T I - O I W -

v=k[MgO]?[CO3]
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| r [v=KI[CO,]

3ananue. Onpenenure, Kak U3MEHUTCS CKOPOCTh peaklUy MPH 3aJaHHOM TeMIIepaTypHOM K03 du-
LIUEHTE Y U U3MEHEHUU TeMIlepaTypsl oT t1 10 t2 (1 - yBEIMUUTCS; | - YMEHBIIUTCS).

Howmep Ba- HN3menenue temnepa- Bapuantsl oTBeTOB
puaHra TYpBI a 0 B r
B-1 t1=80",t.=100",y=2 | | B2 pa3za | B4 paza 1 B 2 paza 1 B 4 paza
B-2 t1=20",t=0",y=2 | B2 paza | B4 paza 1 B2 paza 1 B4 paza
B-3 t1=50",t,=70",y=3 | B 3 paza | B9 pa3 1 B 3 paza 1 B9 pa3
B-4 t1=40" ,t,=20",y=3 | B 3 pa3a | B9 pa3 1 B 3 pasza 1 B9 pa3
B-5 t1=20°,t,=30",y=4 | B2 paza | B4 paza 1 B2 paza 1 B4 paza
Tect Ne 7. Xummnuyeckasi TepMOAMHAMHKA

3ananue. Mcnonb3ys Tabmuny «TepMoanHaMUYecKue MOTEHINAIBI, PACCYMTANTE U3MEHEHUE
CTaHJIapTHOU SHTAJBIINYU peakunu, K/ [/Mob.

Howmep Bapuants! oTBETOB
Peaxius
BapuaHTa a 0 B r
B-1 COzr) + MgO ) — MgCOsy -101,5 -2090,9 101,5 2090,9
B-2 C2Haw + Hay) — CaHe(n) 32,39 -32,39 136,95 -136,95
B-3 2502 + O2) — 2503 -1382,4 -196,6 1382,4 196,6
B-4 2NO2) — N2Oy(r) 77,15 -77,15 -58,41 58,41
B-5 C2H4w) + H2Op — C2HsOHp 44,04 573,42 -44,04 -573,42

3ananue. OnpenenuTe TEIOTy cropaHus 1 Kr TOIIMBA N0 TEPMOXUMHYECKOMY YpPaBHEHHUIO.

Bap- Peaxis BapuanTsl oTBETOB

WaHT a 0 B r
B-1 | CoH2 42,502 —52C02+H20 + 1226 x/Ix/mMonb 4530 37515 4715 | 47154
B-2 | CH30OH +1,50, -=CO2 + 2H,0 + 639 k/Ix/mMonb 2341 19969 3567 | 35987
B-3 | CgH18+12,502, —»8C0O2+9H20 + 5116 x/)x/Mob 2378 34511 | 44877 | 46382
B-4 | CoHq 4302 —2CO02 + 2H20 + 1323 x/Ix 9843 47250 1356 4678
B-5 | C4H10+6,5 O2 »4CO2+5H,0+ 2659 k/Ix/mMonb 45845 3570 36586 | 4312

Tect Ne 8. Oknc/IMTEIBHO-BOCCTAHOBHUTEIbHBIC PEAKIHA

3amanue. OnpenenuTe KOJIUIECTBO JIEKTPOHOB, IPUHATHIX OKUCIUTENEM B TaHHOU peakuuu. Co-
CTaBbTE YPaBHEHHUE ITOU pEaKInu.

Howmep Ba- Bapuantsl oTBEeTOB
Cxema peakuuu
puaHTa a 0 B r
B-1 FeSO4 + HNO3(xomm) + H2SO4 — NO2 +.... 4 1 2 3
B-2 KMnO4+ H202+ H,SO4 — Oz ... 7 1 3 5
B-3 KMnO4 + NapSO3z + H,O — MnO> +... 5 1 3 4
B-4 Al + NaNO3z + NaOH— NH3 +... 8 2 4 6
B-5 Na>SO3 + KoCroO7 + HaSOs — Cra(SO4)3 +... 8 2 4 6

3ananue. HanummTe ypaBHeHHE JaHHON peaklMU U oaoepute KodPGUIUEHTH METOIO0M JJIEK-
TpoHHOTrO OanaHca. PaccunTaiiTe 5KBUBaJIEHT BOCCTAHOBUTENS B PEAKINH

Howmep Ba- Bapuantsl oTBETOB
Cxema peakuuu
puaHTa a ] B r
B-1 Al + NaNO3z + NaOH— NaAlO> +... 9 10,6 13,5 27
B-2 H3PO3 + AQNO3 + H2O — H3POg4 +... 41 82 84,5 18
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B-3 | Mn(NOs)2 + H,0, + KOH — MnO; +... 34 40 | 895 | 179
B-4 | KMnOs + Na;SOz + KOH — NaySOs +..., 158 | 31,6 | 63 | 126
B-5 | Fe(OH)z + NO; — Fe(NO3)s +... 90 45 46 23

Tect Ne 9. IN'anbBaHNYecKHeE DJIEMEHThI
3amanue. OnpenenuTe, Kak 3alUChIBACTCS aHOIHBIN ITPOIIECC B 3aIaHHOM TaJlbBAHMYECKOM dJIe-

MCHTC.

Howmep Ba-
puaHTa

CxeMa ralbBaHH4eCcKoro 3JIEeMEHTa

BapI/IaHTBI OTBCTOB

B-1

Zn| Zn** | Fe** | Fe

Fe — 2e— Fe?*

Zn —2e — Zn?*

Fe?* + 2e— Fe

7n +2e — Zn?*

B-2

Al | AP || Co**|Co

AP +3e— Al

Co-—2e— Co?

Al —3e— AI**

Co** +2e —Co

B-3

Cu | Cu?*|| Ag* |Ag

Cu®*+2e —»Cu

Ag" +e— Ag

Cu-2e— Cu?*

Ag—e— Ag'

Zn| Zn?" || Cu®*|Cu

Cu®*+2e —»Cu

Zn —2e — Zn?*

Zn +2e — Zn?*

Cu®*~2e— Cu

B-5

Cr|Cr¥* || Sn**|Sn

Sn — 2e— Sn?*

Cr—3e — Cr**

Cri*+3e > Cr

e B -~ I = W e I I~ = TR - R I~ =) W I~ e -~ I O -2 L B -~ ) Y O ]

Sn?* + 2e— Sn

BaﬂaHI/Ie. Paccuuraiite 51C¢ ralbBaHM4ECKOro dJI€MEHTA B CTAHJAAPTHBIX YCIIOBUAX.

Howmep Cxema rajbB. diie- BapuanTel 0oTBETOB
BapHuaHTa MCHTa a 0 B r
B-1 Al | AF* || Co?*|Co -1,38 B 0,28 B 1,38 B -1,66 B
B-2 Fe | Fe?* || Sn?*| Sn 0,3B —~0,44B 0,14 B -0,3B
B-3 Mg |Mg?*|| Ni%*|Ni ~0,25B -2,1B —-237B 2,1 B
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. DaexTponns

3aI[aHI/Ie. HpI/I QJICKTPOJNU3C PaCTBOPA COJIM C aHOJJOM A MponeccChl, TPOUCXOAANINC HA KATOAC U

aHOJIe, 3aIMCHIBAOTCS CICTYIONIMM 00pa3oM:

BapI/I- (I)opMy- AHOI BapI/IaHTBI OTBETOB
aHT JIa COJH A a 0 B r
B-1 CuCl; C Cu?*+2e—Cu | 2H*+2e—H, | Cu*?+2e—Cu | 2H* - 2e—H>
2ClI'—2e—Cl> 2ClI'—2e—Cly | 2Cl1+2 e—2Cl" | 2ClI—2e—Cl
B-2 K2S04 C 2H* + 2e—H> K*+e—K 2H" + 2e—H> K"+ e—K
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2H,0—4e — | 2H0—4e — | 2H0 +4e— | SO —2e —
— O + 4H" — O + 4H" — O + 4H" —202+S
B-3 NaCl C Na*+e—Na | 2H"+2e—H, | Na'+e—Na Na*—e—Na
2ClI—2e—Cl> 2CI—2e—Cly | 2Cl1+2e—2CIl" | 2ClI' —2e—Cl>
B-4 NiSOq4 Ni Ni*?+2e »Ni | 2H*+2e—H, | Ni*?*+2e -»Ni | Ni*?+2e —Ni
2H,0—4e — | 2H0—4e — | Ni—2e —Ni?* | SO —2e —
— Oy + 4H" — Oy +4H" —202+S
B-5 K3POq4 C 2H" +2e—H, | 2H" +2e—H> K"+ e—K K*+e—K
2H20 + 4e— 2H20 — 4e — PO —3e — | 2H,0 —4e —
— O+ 4H" — Oy +4H" —202+P — O+ 4H"

3anmanue. Paccumnraiite Maccy nmpoaykTa, 00pa3oBaBIIerocs Ha KaToje 3a BpeMs t (J4ac) u cuje ToKa
I (A) mpu snexkTpoau3e pacTBOpa COJIM C YIrOJIbHBIM aHO/A0M. HanuinuTe ypaBHEeHHE peaKkIuu dJ1eK-
TPOJIM3a U PEaKLUH, IPOTEKAIOIINE HAa aHOJIE U KaTOJE.

Howmep Ba- | ®opmyna | Bpems | Cuna Toka BapuanTsl 0TBETOB
puaHTa conu t, yac I, A a 0 B r
B-1 NaCl 1 30 2,24 1,12 12,9 25,7
B-2 Cu(NO3) 4 2 0,6 0,3 9,7 19,4
B-3 CaCl; 2 10 0,75 1,5 29,8 14,9
B-4 Na2SO4 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 meTasnio
3ananue. Beibepure aHOIHOE MOKPBITUE TSl JTAHHOTO METaJlia.
Howmep Bapu- MeTar BapuanTel oTBETOB
aHrta 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
3aI[aHI/IC. KaTOI[HI)IM IOKPLITUEM JJII AaHHOT'0 METaJlJIa ABJIACTCA:
Bapuan MeTam BapuaHntsl oTBETOB
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. CTtpoeHne aToMa 1 XHMHUYECKasl CBA3b
3aganue. CocTaBbTe EKTPOHHYIO (HOPMYITY JAHHOTO aToMa B BO30YKAEHHOM COCTOSIHUU. JlaHHAas
JIEKTPOHHAsI (pOpMyJ1a COOTBETCTBYET aTOMY:

Howmep BapuaHTb! 0TBETOB

Bapu- Atom a 6 B r
aHTa
B-1 |1s%2s%2p? Si N Be C
B-2 |1s22s22p®3s?3p°®3d®4s? Ti Ca Mn Vv
B-3 |1s5225°2p%3s23p®3d’4s? Co Ca Cr Fe
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B-4 |1s?2s?2p* S 0 Se F

B-5 |1s%2522p%3s23p®3d'%4s? Ca Mg Zn Cu
3az[aHne. HOJISIpI/I?;aI_[I/ISI XUMHYECKHUX CBI3EU B JaHHOM COCIMHCHHU IMPOUCXOONT:
Howmep
BapH- Bemectso ®opmyia
aHTa
B-1 NH; 141 H H I;
a) /N\ 6) 1*1 B) I*I\ r /N\
~ e
H H H \H H H H H
B-2 HCIO: a) H>O0—>Cl > 0O 6) H>O=—Cl=_O
B) H»>O=—CI3 O N H>O—>Cl=0
- 1
B-3 SOCl; . /Cl - »C
Cl Cl
Cl Cl
B 0=<s < N oS -
Cl Cl
B-4 HPOs 40 2,0
a) H<—O<—P< 0) H*O*Pg
o 0
O . O
B) H—>O<—P/ r) H<—O<—P§
QO O
B-5 H>S
a) H>S 6) H> S\ B) H<S 1) H=S
H H H H

2. PacuerHas padora.

Pacuetnas paboTa sBIsIeTCS YaCThIO CAMOCTOATENIBHON pabOThI CTYJeHTOB. Pac-
yeTHasi paboTa BHITIOJIHAETCS B OTACIBHON TETPaId B COOTBETCTBHH C 3aJaHUEM IIO
BapuaHTaM. PacdeTHasi paboTa COCTOUT U3 3-X YacTei, B KaXJI0W 4acTu 1Mo S5 3ajad.
Pemenue TUIIOBBIX 3a71a4 U3 pacYeTHOU pabOTHI pa30upaeTcs B y4eOHO-METOANIECKUX
nocobusx. Pemenne pacueTHoOl pabOTHI OLICHUBAETCS B Oauiax — o 3 0ajia 3a Kax-
Y0 TIPABWJIHHO PEMICHHYIO 3a7a9y, MAaKCUMAaJIbHO 45 OaliioB.

IIpuMmep pacueTHOl padoThI
1. Paccuuraiite 00bEM rasza, KOTOpbIi 0Opa3yeTcs Mpu pacTBOPEHUU 12 T KanbIus B
M30BITKE COJITHON KUCIOTH. Hamwimmre ypaBHEHHE peakIlid, ONMPEIACITUTE THIT peaK-
IIUY, HA30BUTE UCXOIHBIC BEIIECCTBA U MPOAYKTHI PEAKIIMH, KJIACChl K KOTOPBIM OTHO-
CSATCS OTH BEIIECTBA
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2. Hanummre snexktpoHnyto (popmyiy anemenTa Co. YKaxuTe, K KAKOMY 3J€KTPOH-
HOMY CEMEICTBY MPUHAIIEKHUT 3TOT 3nemeHT. [IpuBeaute snekTpoHHO-Tpaduye-
CKyI0 (hopMyIly JJii BaJIEHTHBIX 3JIEKTPOHOB B OCHOBHOM M BO30Y>KJEHHBIX COCTOSI-
HUSX, YKOKUTE BO3MOKHBIC TUIBI THOPUIN3AlUA U BAJICHTHOCTH AJIEMEHTA, MpUBe-
JUTE TIPUMEPBI COSAMHEHHH, B KOTOPBIX JIEMEHT HMMEET Takue BajieHTHOCTH. Haszo-
Bute BenlectBa KoS m CaOHNO3, xnacc coenuHennii. YKaKUTE TUIIBI XUMHUYECKHUX
CBS3€H MEXy aTOMaMH B JaHHBIX COCIMHEHHUSX.
3. s BoccTanoBnenus 16 T okcuaa cepsl Tpedyercs 3,6 T yriuepona. Onpenenure
BaJICHTHOCTH CEPbI B OKCUE U POPMYITy OKCHUJA, TIPU YCIIOBUH, YTO B PEAKIIUN 00pa-
3yeTCsl YIIIEKHUCIBIN Ta3.
4. B ooweme Bosbl V(H20) pacTBoprim Maccy BemecTBa m. [ITOTHOCTB MOTYyYEHHOTO
pacTBopa p.
a) Haiigure MaccoByro JOJIO BEIIECTBA B PACTBOPE, MOJIIPHYIO U HOPMAJIbHYIO
KOHIICHTPAIMH, TUTP MOJYy4E€HHOTO PacTBOPA;
0) Kakue 06beMbl TOJIy4€HHOTO PACTBOPA U BOJIBI HYKHO B35ITh, YTOOBI IPUTOTO-
BUTH 00beM V1 (B MJI) pacTBOpa JIaHHOTO BElIECTBa ¢ KOHIeHTparueit Cm;?
B) Kakoii 00beM pacTBopa BemectBa X ¢ KOoHIeHTpanueil CH HeoOXxoauM st
HEUTpaJIM3aIuy pacTBOpa MOJYUYEHHOTO B IMyHKTE 07
a)V(H20) =100 mu, BemectBo — H3PO4, m(H3PO4) =19,6 T, p =1,09 /™1 ;
0) V1=300 mia, Cm; = 0,5M
B) BemecTtBO X — KOH, Ca(KOH) = 11.
5. B 150 1 npupoaHoii Boasl comepxkutcs 35,5 r CaSO,, 61,6 T Ca(HCOs),, 18,4 1
MgCl,. Uemy paBHa MOCTOSIHHAsI U BpeMEHHasl )KECTKOCTh BOAbI? Hanmummre peakium
YAQIEHUS COJIEN TTOCTOSITHHOM KECTKOCTH 3TOM BOJBI C TOMOIIBIO KAJIBLIMHUPOBAHHOM
COJIBI.
6. Hanummte Ha3BaHUS ABYX JaHHBIX 3JekTponuToB HyS m KOH, k kakomy kiaccy
COCJIMHEHUI OHU OTHOCSITCS M KAKUM DJICKTPOJIUTOM SIBIISFOTCS (CUIIbHBIN 2JIEKTPOJIAT
WK c1a0bIil AekTpoauT). CocTaBbTe ypaBHEHUS IHUCCOIUAIIMU JBYX JTAHHBIX DJICK-
TPOJIUTOB U paccuutaiite pH BOIHBIX pacTBOPOB 0OOOMX BEIIECTB C KOHIICHTpPAIIHEH
Cm = 0,005 M.
7. Mnsa comu PbCl, Hanuimre ypaBHEHHs THAPOJIW3a B MOJCKYISIPHOU, MOJHON U
KpaTKOW MOHHOU popMe, OTIpeIeNIUTE THIT THAPOJIN3a, PACCUUTANTE KOHCTAHTY THJIPO-
nu3a, CTeNneHb ruaposn3aun pH pacTBopa 3TOM CONMM ¢ KOHUEHTpaUen
Cm =0,0005 M
8. {ns maHHOM XUMHUYECKOM peaKlMi HAUIITUTE KUHETUYECKOE YpaBHEHUE U OTpeie-
JIUTE TEOPETUUECKUI MOPSIIOK peakiuu. Paccunranre, Kak U3MEHUTCSI CKOPOCTh peak-
MU TIPU YKA3aHHBIX U3MEHEHUSX YCIOBHUI MpOoTEeKaHus peakuuu (tadm. 6).
9. Hnst o6patumoit peakuuu C(TB) + Oz(T) <> CO2(r) + Q ompenenure, B KaKyIO CTO-
POHY CMECTHUTCS] PABHOBECHE PEAKIUH, €CITU: a) YMEHBIIIUTh JaBJICHUE; 0) YMEHBIIUTh
TeMIEpaTypy; B) yBeIMUYUTh KoHLeHTpanuto CO,. Paccunraiite paBHOBECHBIE KOH-
IIEHTPAIMK BEIIEeCTB, €CIIM HaYalbHasl KOHIICHTPAIIUS KHUCJIOPOJa paBHA 2 MOJIB/I, a

KOHcTaHTa paBHOBecus Kp = 20.
10. s manno# peakiuu 3S(TB) + HoO(T) <> 2H,S(1) + SO2(T)
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paccuunTaiite u3meHenue SHTaabuu AHagg, sHTpOTIMEU AS)298 ¥ SHEpTHIO [ 100Cca AG298.
Onpenenure TUN peaklUy MO TEMIoBoMY 3P GeKTy (3K30TepMHUUECKasi WIIH dHAOTEP-
MUYECKasl) U BO3MOXHOCTh CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIMH B MPSIMOM
HaIpaBJICHUH MPU CTAHJAPTHBIX YCIOBUSIX.
11. Vkaxure creneHr okuciaeHus kKaxaoro aroma B Bemectsax P, HNOs u NHs.
Onpenenure OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3TUX BEIIECTB (BEIIECTBO
MOXET OBITh TOJBKO OKHCIIMTENIEM, BEIIECTBO MOXKET OBITh TOJIBKO BOCCTAHOBUTEIEM,
BEII[ECTBO MOXKET OBITh WM OKHCIIUTEJIEM U BOCCTAHOBUTEJIEM B 3aBHCHMOCTH OT YCJIO-
BUi). YKaxuTe, Kakoe U3 MPUBEACHHBIX MPOIECCOB
NaCrO,; — Na;CrO4; Au,03 — AU mpeacTaBisioT co00H OKHCIEHHE, a KAaKOe — BOC-
cTaHoBJieHHEe. HanummuTe 351eKTpOHHBIE YPAaBHEHMUSI.
12. HanmumuTe ypaBHEHUS peakiuil, HauauTe KO3 PUITUEHTHI B 3TUX YPABHEHUSIX ME-
TOJOM DJJICKTPOHHOTO OallaHca, ypaBHSIUTE peakmuio. PaccumTaiiTe SKBHUBAJICHTHI
OKHUCIIUTEISA U BOCCTAHOBUTETIS.

K,SO3; + KMnO,4+ H,SO4 — MnSO, +

SO, + KMnO4+ H,O — MnO, + ...

13. Hanuiure ypaBHEHUS 3JEKTPOIHBIX MPOLIECCOB MPU AJIEKTPOIU3E BOIHOTO pac-
tBOpa coiu AgNQO3; ¢ rpadutoBbiM aHogoM. PaccunTtaiite Macchl BEIIECTB, BbIJIEIHUB-
IIMXCS Ha KaTOJIe U aHoJie TpH cuiie Toka |1= 7a 3a Bpewms t= 4 yac.
14. Tlonw3ysck TabauUIIEeH CTAaHAAPTHBIX JIEKTPOIHBIX TOTEHIIUAIOB, COCTABLTE CXEMY
TraTbBAaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 ABYX MeTaioB Ag u CO, morpyXKeHHBIX
B pacTBOpHI ux coner ¢ konueHTpauuent Cy=0,07 M u Cy=0,025 M cOOTBETCTBEHHO.
PaccuuTaiiTe moTeHIMAaNbBl KaXKI0ro 3JIeKTpoaa. Hanumure ypaBHEHHST KAaTOAHOTO U
aHOJHOTO MPOIIECCOB, TOKOOOpa3ytoryto peakiuto (TOP) u paccuutaiite 9J1C sToro
AJIEMEHTA.
15. XKene3noe mzaenue MOKpbUTM CBUHIIOM. Kakoe 3TO MOKphITHE — aHOIHOE WM Ka-
TogHoe? Hamuiure ypaBHEHUSI aHOJHOTO U KaTOJHOTO MPOIECCOB KOPPO3UH 3TOTO
W3J1eNIUS TIPU HAPYLIEHUH TTOKPBITHS BO BIAXKHOM BO3/IyX€ U B KUCIION CpEIE.

3. IlepeyeHb BONPOCOB, BBIHOCMMBIX Ha TMPOMEXKYTOUHYI0 ATTECTALMIO
(3x3aMeH):

1. AtomHO-MOJIEKyIsApHOE yueHuEe. OCHOBHBIE XMMHWYECKHE MOHATHSA: aTOM, MOJE-
KyJIa, 3JIEMEHT.

2. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI XUMUU. 3aKOH COXPAHEHHSI MacChl Belle-
CTBa

3. 3aKOH MOCTOSTHCTBA COCTaBa. JKBUBAJICHT. 3aKOH SKBUBAJICHTOB. 3aKOH ABOTajpo.
MounbHbIN 00bEM ra3a.

4. Dueprerudeckue 3HPEKTH XUMUUECKUX PEAKIIUA.

5. Crpoenmue atoma. Snepnas moxaenb atoma. CTpoeHHE AJIEKTPOHHON OOO0JIOYKU
aToma Bojopoja no bopy.

6. JIBoiiCTBEHHass KOPMYCKYJIAPHO-BOJIHOBAsI MPUPOJA AJICKTpOHA. YpaBHeHue [le-
Bbpoiins. AtoMHas opOuTab.

7. XapaKTEepUCTUKA SHEPTUM IJIEKTPOHA YETHIPbMS KBAHTOBBIMHU YUCIIAMM.

8. IIpunuun [Taynu. [IpaBuiio I'yHaa. DneKTpoHHAsI EMKOCTh YPOBHEN U MOIYPOBHEN.
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9. PacnipeeneHue 3JIEKTPOHOB B aTOMax MO YPOBHAM U noaypoBHsM. [IpaBuna Kneu-
KoBcKoro. [Ipumepsl.

10. s, p, d, f - aeMeHTBI ¥ KX MECTO B MIEPUOUUCCKON CUCTEME XUMUICCKHX 3JICMCH-
toB /.. Menpeineena.

11. Ilepuonnueckuii 3axoH J[.1. Menneneea. CoBpemenHas (opMyIupoBKa IEepHO-
JUYECKOT0 3aKOHA.

12. Ctpykrypa nepuoamdeckoi cuctemsl J[.M. MenneneeBa. XapakreprucTuka Tpymmn
Y TIEPHUOJIOB.

13. KoBanenTtHast cBsi3b. MexaHU3M BO3HUKHOBEHHSI KOBAJICHTHOU cBs3u. CBOMCTBA
COEIMHEHUN C KOBAJIEHTHOM CBS3BIO.

14. JIoHOpHO-aKUENTOPHBI MEXaHW3M BO3HUKHOBEHHS KOBAJEHTHOW CBs3u. Bomo-
pOAHAas CBA3b U €€ 3HAUEHHUE B CBOMCTBAX BOJBI.

15. MonHas cBa3b. MexaHu3M BO3ZHUKHOBEHUS HOHHOU cBs13U. CBOICTBA COEIMHEHNH
C MOHHOM CBA3BIO.

16. CkopocTh XUMHUYECKUX PEAKIIMM, 3aBUCUMOCTh CKOPOCTH OT Pa3iu4HbIX (haKTO-
pOB.

17. BausitHue KOHIEHTPAIMK Pearupyroux BEIECTB Ha CKOPOCTh XUMUYECKUX PEaK-
uuid. OCHOBHOM 3aKOH XMMHUYECKON KUHETUKH. KOHCTaHTa CKOpOCTH XMMUYECKUX pe-
aKIi ¥ ee (PU3UICCKHUI CMBICIT.

18. 3aBHCUMOCTH CKOPOCTH XUMHUYECKUX peakIuii oT TemmepaTypsl. [IpaBuno Bant-
Todaoa.

19. AKTUBHBIE MOJICKYJIbI U SHEPTHS aKTUBAIIUU.

20. Karanu3. MexaHnu3M JeHCTBUS KaTaIn3aTOPOB.

21. OGpaTtumMbie 1 HEOOpATUMbIE XUMHUYECKHE MTPOIECChl. XMMUYECKOe PaBHOBECHE.
22. KoHCcTaHTa XUMHYECKOTO PAaBHOBECHS TOMOTEHHBIX U TETEPOTCHHBIX PEaKIni (3a-
KOH JIelcTBYIOIUX Macc). [Ipumepsr.

23. punnun Jle-Illarense. @akTopbl, CMEMIAIOIINE XUMUUECKOE PABHOBECHE.
24.0OcHOBBI TEPMOJAMHAMUKA. BHYTpeHHSs1 2HEprys 1 dHTanbnus. [lepBbIit 3aKoH Tep-
MOJUHAMHUKHU.

25. Tepmoxumusi. 3akoH ['ecca.

26. TeruoBoit 3 hHeKT XUMUYECKON PEaKIUU.

27. Ilpunnun pacueta TerioBoro a¢dexra peakiuu. Terora oOpazoBanus. Ternora
HEUTpaIM3alyu.

28. OOpatumble U HEeoOpaTUMBIE Tporecchl. HampaBieHHOCTh MaKpOCKOITHMYECKHX
IIPOLIECCOB. DHTPOIIHUS.

29. Bropoii 3akoH TepmoanHamMuku. [ToHsTHE SHTpOIHUH.

30. Dueprus ['n60ca. OnpeneneHue ycaoBU paBHOBECHUS U HAIIPABJIECHHOCTH MPOILIEC-
COB IO U3BMEHEHUIO TEPMOJIUHAMUYECKUX (DYHKITUM.

31. Tperuii 3aK0OH TEPMOAUHAMUKH.

32. Ilonarue o qucniepcHbIX cucteMax. Kiaccudukarus TUCTepCHBIX CUCTEM IO ar-
pPEraTHOMY COCTOSIHUIO M pa3MepaM YacTHIl AUCTIEPCHOM (ha3bl.

33. T'uaponus. Tumbl ruapoaN3a, KOJTUIECTBEHHBIC XapaKTEPUCTUKU THAPOIIA3A.

34. I'maponus no katuoHy. KoHCTaHTa U cTeneHb THAPOIN3A.

35. 'maponu3s no annony. KoHcTaHTa U CTENEHb TUApOJIn3a.

34. 'maponu3s no KaTUOHY U aHMOHY. KOHCTaHTa U CTENeHb TUJIPOJIN3a.
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36. MonHoe npousBeaeHue Bojbl, Boaopo bl "pH" u ruapokcmibHbil "pOH" mo-
Ka3aTeJin, UX B3aUMOCBSI3b U pacyer.

37. Okucnurens u BocctraHoBuTelb B OBP, MeTox anekTpoHHOr0 6anaHca A moiy-
yeHus ko3¢ dunuentoB B OBP.

38. CocraBneHue 371eKTpoHHOr0 Oananca u Hanucanue OBP.

39. DnexTpoaHble TOTeHIUANBI. [I[pUYMHBI KX BOZHUKHOBEHUS.

40. Pan HanpspKeHUS METAJUIOB, €70 MCIOJIB30BaHUE JIJIsI CO3JaHMS TallbBAHMYECKUX
anemMeHTOB. CoMoCTaBUTh CBOMCTBA METAJUIOB B COOTBETCTBUU C PACIOJIOKEHUEM B
BOJOPOJHOM IIKAJIE TOTEHIIHAIIOB.

41. YCcTpoiCTBO TAIbBAHUYECKOTO AieMeHTa J{anuaiisi-Ako0u. YpaBHEHUS SJIEKTPO/I-
HBIX MPOIIECCOB, TOKOOOpa3yIoIIasi peakius U pacyeT 3.1.C.

42. YCcTpoHCTBO KHUCIOTHOTO aKKyMyJSITOpa. YpPaBHEHUS AJIEKTPOJHBIX MPOIIECCOB,
3apsIIKU U Pa3psAlIKU aKKyMYyJISITopa.

43. YCcTpOoMCTBO MIETOYHOT0 aKKYMYJISITOPA. Y paBHEHUS 3JIEKTPOIHBIX IMPOLECCOB, 3a-
PAIIKU ¥ Pa3psAKu aKKyMyJIATOpa.

44. YcrpoiictBo 0atapeun (Zn-Mn). YpaBHEeHHUs 3JIEKTPOAHBIX POIIECCOB.

45. YCcTpolCTBO CTaHAAPTHOTO BOJOPOJAHOTO AIIEKTpoaa. Y paBHeHUue HepHera.

46. I'anbBannueckuit 3eMeHT. OCHOBHbBIE TPUHITUIIBI €0 Pa0O0THI, 3aNUCh TaJIbBaHU-
yeckoi uenu, ypaBaenue TOP.

47. DNeKTpoan3 pacIiuiaBoOB AIEKTPOIUTOB. [IpakTrueckoe npuMeHeHne IEKTPOIIn3a
paciuiaBa COJICH.

48. Dnextponus pacTBOpoB coner. [lopsiaok BeIAEIEHNSI KATHOHOB M aHUOHOB Ha AJIEK-
TPOJAX.

49. 3akonsl Dapanes 1 anekTposnsa. [I[pakTnueckoe NpUMEHEHUE AIIEKTPOIN3A.
50. DnekTpoau3 ¢ pacCTBOPUMBIM aHOJOM. [[pakTHUecKkoe MPUMEHEHUE AIIEKTPOJIN3A C
PacTBOPUMBIM aHOJIOM.

51. Kopposus metaminos. Kimaccudukaimsi Koppo3nOHHBIX TIPOIIECCOB.

52. OCHOBHBIE MPUHITUIIBI K METOJIBI 3AIIUTH OT KOPPO3UH METAIIIIOB.

53. MeTannuyeckue MOKphITUSA. AHOJAHBIE U KaTOJAHBIE.

54. Xumuyeckas 0CHOBa aTMOC(EPHON KOPPO3UU METAILIOB.

55. XuMmuyeckasl v 3JEeKTpoXumuueckas kopposus. [Ipusenure npumepsl, ypaBHEHUS
pEaKIUi.

56. Koppo3us MeTauioB B pa3/IMUHBIX Cpellax. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT
MPUPOJIBI METAJLIA.

57. IlpakTudeckoe MPUMEHEHUE aHOAHBIX MTOKPHITUN HAa METaJlJIax.

58. [IpakTHyeckoe MPUMEHEHHUE AJIEKTPOJIU3a ISl 3alIUTHl OT KOPPO3HH.

59. Karonnas 3amura OT KOppo3uu. DNEKTpOXUMuUyeckas ocHoBa. [ IpakTuueckoe npu-
MEHEHHE.

60. AHOJHasA 3aUTa. DIEKTPOXMMHUUYECKas OCHOBA. [IpakTnyeckoe npuMeHeHE.

6.2. Onucanmne nmokasaresieil 1 KpuTepueB KOHTPOJISI YCIIEBAEMOCTH, ONIUCAHUE
HIKAJ OlleHMBAHUSA

Kpurepuu oneHuBaHus pe3yJibTaToB 00y4eHUsA
‘ Onenka ‘ Kpurepuu onenuBanus
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Bricokuii ypoBeHb
«5»
(OTIIMYHO)

OLEHKY «OTJIMYHO0» 3aCIyKHBAET CTYAEHT, OCBOMBILINI 3HA-
HUS1, YMEHUS, KOMIIETEHIIMU U TEOPETUUECKUI MaTepua 0e3
po0eIoB, BHITOJIHUBIINKN BCE 3aJJaHuUsl, IPETyCMOTPEHHbIE
y4eOHBIM TUIAHOM Ha BBICOKOM Kay€CTBEHHOM ypOBHE, IIPaK-
TUYECKHUE HABBIKH NMPO(HECCUOHATBHOTO MPUMEHEHHS OCBOCH-
HBIX 3HAHUHI CHOPMUPOBAHBI.

KomnereHuuu, 3aKkperieHHbIE 3a JUCHUIUTMHON, C()OPMUPO-
BAaHbI HA YPOBHE — BBICOKMHIA.

Cpennuii ypoBeHb
«4»
(xoporio)

OLIEHKY «XOPOII0» 3aCTY>KUBAET CTYACHT, IPAKTUUECKH TOJI-
HOCTBIO OCBOMBILIMI 3HAHUSI, YMEHHUS, KOMIIETCHIIUU U TEOpE-
TUYECKUNA MaTepua, yaeOHbIe 3aJaHNs HE OIICHEHBI MAKCH-
MaJbHBIM YKCIIOM 0aJuIOB, B OCHOBHOM C(OPMUPOBAJ MpPaK-
TUYECKUE HABBIKH.

Komnerenuum, 3aKkperuieHHbIC 33 JUCHUIUIMHON, cOPMHPO-
BAaHbI HA YPOBHE — XOpouIuii (CpeaHuii).

[Toporosslit ypo-

OI.[GHKy «KYOOBJICTBOPHUTCIBbHO» 3aCIYKUBACT CTYACHT, 4Ya-

BEHb «3» CTUYHO U C poOeIaMu OCBOUBIINI 3HAHUS, YMEHUsI, KOMIIE-
(YIOBIIETBOpHU- | TEHIIMU U TEOPETUUECKUI MaTepuall, MHOTHE yueOHbIE 3a/1a-
TEJIHHO) HHS TM0O0 HE BBITIOJIHUII, JIMOO OHHU OIICHEHBI YHCJIOM 0OaJIJIOB,
OJIM3KUM K MUHUMAJIbHOMY, HEKOTOPBIE MPAKTUYECKUE
HaBBIKU HE CPOPMHUPOBAHBI.
KomnereHuuu, 3aKkperieHHbIE 3a JUCHUIUIMHOM, C()OPMUPO-
BAHbI HA YPOBHE — I0CTATOYHBIH.
MunumaneHbiii | OLEHKY «HEYJOBIETBOPUTEIBLHO» 3aCITy>KUBAET CTYJICHT, HE
YPOBEHb OCBOUBIILINM 3HAHUS, YMEHHS, KOMIIETEHIIUU U TEOPETUUECKUIM
«2» MaTepua, yueOHbIe 3aJJaHusI HE BBITIOJHEHBI, MPAKTHYECKUE
(HEeYIOBJIIETBOpHU- | 3HAHUS HE CHOPMUPOBAHBI.
TEJIbHO) KomnereHnuum, 3aKkperuieHHbIE 3a JUCLUIUIMHOM, He cdop-

MHPOBaHbI

Cucrema peiiTHHIOBOr0 y4€Ta 3HAHUM U HABBIKOB CTYICHTOB:

OuennBaemblii mapametp | Mutepan | IloBTop- PentnHroBsas oneHka
OLCHKH HOCTBH
ITocemenune Jlexuun 0-1 8 0-8
JlaboparopHbie 2-5 10 20-50 20-88
paboThI
Texymas Pacuetrnbie pa- 8-15 3 24-45
OLICHKA 3HAHWUHU | OOTHI
1 HaBBIKOB TectupoBanue 2-5 12 24-60
KonrponbHas 10-20 3 30-60 78-165
pabota
HTorosas cymma OaisioB 98-223
JuddepeHnnanys uTOroBor OeHKH (aBTomar)™ nomyck — 100-149
3-150-179
4—180-199
5-200-223

28



* [Ipumeuanue: Ha ycMoTpeHue JeKTopa npyu CBOEBPEMEHHOM BBITIOJHEHUH J1Tabopa-
TOPHBIX padOT, PaCUETHBIX PA0OT U MOCEIICHUH JICKIIH.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE oOecnievyeHne JUCHUIINHbI
7.1 OcHoBHAas JUTEpaTypa
1) Xumust [ DnekTpoHHbIN pecypc]: yueOHoe nocodue / E. A. Yimokuna, H. K. Maptsi-
HOBa ; Poccuiickuii rocyjapcTBeHHbIN arpapHbiii yaHuBepcuTeT - MCXA nmenn K. A.
Tumupszena (MockBa). - DEKTpOH. TeKCTOBbIE 1aH. - MockBa : PTAY-MCXA um. K.
A. TumupsizeBa, 2016. - 121 c. : puc., Tabi. - 3ari. ¢ TUTYJL. SKpaHa. - DIEKTPOH. BEP-
cusl Tied. myosmKanuy . - bubmuorp.: c. 119 (14 nass.).
Cchuika Ha osHBIHA TekeT: http://elib.timacad.ru/dl/local/414.pdf
2) Xumus ¢ MpUMeEpaMu pPeIIeHus 3a1a4 [ DIeKTpOHHBINA pecypc] : yaeOHoe nocodue /
E. A. YmokuHna, JI. 0. [Iémuna, A. JI. JimutpeBckuii ; Poccuiickuii rocy1apCTBEHHBIM
arpapubiii yauBepcuteT - MCXA umenu K. A. Tumupszesa (Mocka). - DIEKTpOH.
TEKCTOBBIE JiaH. - MockBa : PTAY-MCXA um. K. A. Tumupssena, 2016. - 109 c. : puc.,
Ta0J1. - 3ari. ¢ TUTYI. SKpaHa. - DIEKTPOH. Bepcus rey. myodnukaruy . Ccbuika Ha MoJi-
HBIN TekcT: http://elib.timacad.ru/dl/local/413.pdf
3) Xumus : yueonuk / JI. H. biiunos, U. JI. [lepdunona, T. B. Cokonosa, JI. B. FOma-
meBa. - Cankr-IletepOypr : Jlanp, 2021. - 272 c. - ISBN 978-5-8114-2038-4. — TekcT:
NEeKTpOHHBIA //  JlaHb : 3JeKTpoHHO-OMOmMoTeuyHas cuctema. - URL:
https://e.lanbook.com/book/168927.
7.2 lonoJiHUTEILHAS JIUTEPATYypPa

1. O6mas xumus [Tekct] / H. B. KopoBuH. - 2-¢ u3a., ucnp. u goi. - M. : Beic.
k., 2000. - 558 c.

2. Heopraamueckas xumust [Tekct] : yaeOHUK 115 ¢.-X. By30B / I'. I1. XomueHko,
. K. IutoBuy. - 2-¢ u3a., mepepad. u gor. - M. : Beicmas mkosa, 1987. - 464 c.

3. O6mas xumus [Tekct]/ H. JI. 'munka ; pen. Pabunosuua B.A. - 23-¢ u3 ., ucrnp.
- JI. : Xumus, 1983. - 704 c. - bubnuorp.: c. 683-684. - 1-80 p. lIMeH. ykas3.: ¢. 685-
686. IIpeam. ykas.: c. 687-712

4. 3amauum u ynpaxksHeHus no oomieit xumuu [Tekcr] / H. JI. I'munka ; pen.: Pabu-
HoBuY B.A., PyOuna X.M. - 24-¢ uzn., ucnp. - JI. : Xumus, 1986. - 272 c.

7.3 MeToanuecKue yKa3aHusi, peKOMeH AU
U Ipyrde MaTepuaibl K 3aHATHAM

1. Vmoxkwuna, E.A. Jlexiiun o xumun/E.A. Ymokuna, B.E. Konones, M.B. Tauaes,
A.A. CyBoposa, C.A. bannaukos. — M.: MDCX. — 2020. -162 c.
2. Ymokuna, E.A. Xumus. Ilpaktukym no xumun/ E.A. Ymokuna, JLIO. Jlemuna,
AJL Imutpesckuii. — M.: MI'AY. —2014. - 90 c.
3. VmokuHa, E.A. OcHoBbl ananutuyeckor xumun/ E.A. Ymokuna, H.K. MapTeiHoBa.
— M.: Pocundopmarporex. — 2017. — 76 c.
4. Vmokuna, E.A. OcunoBHabie Bonpock! oomieit xumun/ E.A. Ymokuna, H.K. Maptei-
HoBa. — M.: PTAY-MCXA. — 2014. - 90 c.
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8. [Ilepeyenr pecypcoB HUHPOPMANUOHHO-TEIEKOMMYHUKALIMOHHON CeTH
«HTEepHET», HEOOXOAUMBIX /1JIs1 OCBOEHHMS TMCUMILINHBI:

www.celibrary.ru — siekTponHas OuOIMoTEeKa, comepkut ctarbu u3 Oosee 30 000
’KYPHAJIOB- OTKPBITBIN JOCTYII,

bd.viniti.ru  baza nmaHHBIX «XHMHS» BCepoCcCHHCKOro HMHCTHUTYTa HAydHOH U
texanueckoit unopmarmu (BUHUTU) — oTkpeITHIN AOCTY,

www.rambler.ru, www.yandex.ru, www.Google.ru — mouckoBbie CUCTEMBI.

9. IlepeyeHb MPOrpaMMHOI0 o0ecIeYeH s :

1. ITporpamma ACD ChemSketch — xummueckuii penakrop.

2. ITporpamma Microsoft Office Excel — miis paGotsl ¢ Tabawmamu, 6a3amMu JaHHBIX
U rpaduKamMu.

TpeboBaHus K MPOrpaMMHOMY O0eCIIeYeHHI0 Y4eOHOr0 nmpomecca

HaumenoBanue
Ne . HaumenoBaHue Tun I'ox pa3pa-
pa3aena yueOHOM ABTOp
n/n NMPOrpamMMbl NPorpamMmsbl 00TKM
JAHUCIHUTITHHBI
1 OCHOBHBIE TIOHSTHS U 3a- ACD ChemSketch I'padmyeckas, ACD Labs 2015
KOHBI XMMHH. pacueTHas
KI/IHGTI/I}('& XUMHUUYECKUX Avogadro ['paduueckas, GNU 2013
peaKkuil 1 XUMUYECKOe pacueTHas
paBHOBeEcCHE I'padmueckas,
2 . . pacueTHas,
Microsoft Office pabora c Tab- | Microsoft 2010
Excel
JIM1aMH, 0a-
3aMH TAHHBIX
DeKTpuuecKas I1cco- T'padmicckas
3 |mwmarws. pH, ruaposus ACD ChemSketch | P >I ACD Labs 2015
. pacueTHast
coJie.
4 OKHCIHUTENbHO-BOCCTA- ACD ChemSketch I'padmyeckas, ACD Labs 2015
HOBUTEJBHBIE PEAKITUU pacueTHast
5 ICKTPOXHMUIECKHE ACD ChemSketch I'pagmeckas, ACD Labs 2015
MIPOIIECCHI pacueTHast

10. Onucanne MaTepHAIbHO-TEXHUUECKON 0a3bl, HEOOXOIMMOM 1T OCYIIECTBICHUS
00pa3oBaTEILHOTO MPOIECcca M0 JUCITUTINHE

Tabauna 10
CeeHus 00 00eCrIe4eHHOCTH CNIENMATU3MPOBAHHBIMH J1a00PaTOPUAMU
HanmMmeHoBaHue crnemnuanb-
HBIX TTIOMEIICHUHN U TOMe-
LICHUM JJISI CAMOCTOSITEIb-
HOM pabOThI

(Ne yu. kopryca, Ne ayn.)
1 2

Kopiyc 22, aynuropus 201 1. Ctomnbl maboparopusie — 10 mmiT.
2. TaGypetku - 30 mT.
3. Cton npenogaBaTeabCKuil — 1 mrT.

OcHaIIIEHHOCTh CHEHUAILHBIX ITIOMEIICHUNA U TTIOME-
IIEHUM SIS CAMOCTOSITEILHON paboThI
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4. BeiTspkHOM KA — 2 1iT.

5. locka yuebnast - 1 mrT.

6. bans komOuHMpoBaHHas - 2 mT.- (210134000000411,
210134000000412)

7. pH metp - 1 mr. - (210134000002545)

8. Becol npenu3uonnbie - 1 mr.- (410134000001398)

9. Muctumisrop J3-25 — 1 mrt. - (410134000000191)

10. Lientpudyra nadoparopnas - 1 mwr. -(410134000000819)
11. Becor moprponasie SK-1000 - 1 mrr.- (210134000000413)
12. bnok nuranus - 1 . -(210134000001659)

Kopmyc 23, aynuropus 12 1. Ctonel maboparopusie — 10 miT.

2. Tabypertku - 20 mr.

3. Cron npenogaBaTebCKuii — 1 mrT.

4. BertsoxHo# mikad - 1 mT.

5 Tabyperkwu - 10 mt.- (210136600002899)

6. Jlocka aynurtopHas - 1 . -(410136000004314)

7. On. neus conporusienus - 1 mr.- (410134000000193)
8. bans komOuHUpoBaHHas - 2 mit.- (210134000000409,
210134000000410)

9. HenTtpudyra naboparopHo-KIMHUIECKAS - | TIT.-
(410134000000192)

10. ®oromerp KDK3 - 1 mir. - (410134000000186)

11. pH MeTp MumuBonsT™METp - 2 mT. -(410134000000189,
410134000000190)

12. HIxad mis Oymar - 1 mir. - (210136000001006)

JI71s1 caMOoCTOSITENIbHOM padOThl CTYIEHTOB UCTOJIB3YIOTCA pecypchl LleHTpas-
HOM HayuHoU OuOnmorexku umenu H.U. JKenesznosa, Bkitouaroniue 9 yuTaabHbIX 3a-
JIOB, OpPTraHW30BAHHBIX MO MPUHIUITY OTKPBITOrO A0CTyMa U ocHameHHbIXx Wi-Fi, uH-
TEPHET-AOCTYIOM, B TOM YHCJE 5 KOMIIBIOTEPU3UPOBAHHBIX UHUTAIBHBIX 3aJI0B, a
TaKXe KOMHAThl CaMOIOJATOTOBKHU B 00IIEKUTUAX Ne 4 1 NoS.
11. Meroauyeckne peKOMEHIAIUM CTYACHTAM 110 OCBOCHHUIO TN CIUIJINHBI

J1J1s OCBOEHUS TUCIUIIMHBI « XUMHUSD» yUaLUMCSl HEOOX0IMMO UMETh yueOHbIE
ocoOust ¥ JIEKIUH. J{J1s1 yCTIenTHOTo BBINOIHEHUS TAO0OPaTOPHBIX padoT, CTYAEHT J0JI-
XKEH CaMOCTOSITEJIbHO TOTOBUTHCS K Ka)XJ0My JIaDOpAaTOPHOMY 3aHITHIO, a TaKKe
CTPOTO BBINIOJIHATH ITpaBUiia pabOTH B XUMUYECKOM J1TaOOpaTOpUH.

[ToaroToBka Kk 1a00paTOPHOMY 3aHSTHIO BKIIOYAET B c€0sI MOTHOE U AETAILHOE
O3HAKOMJIEHUE C TEOPETHUECKUM MAaTEPHUATIOM 110 U3y4aeMOM TeMe, a TaKKe TIIATEb-
HOE MU3yYE€HHE METOAUKHU MPOBEACHHUS TA0OPATOPHOU PabOTHI.

KadecTBO BBIMIONIHEHHS KaX A0 J1a00paTOpHON pabOThl OLEHUBAET U (DUKCH-
pyeT npernoaaBaTeb.

BaxHbIMU 3TaramMM BBINOJHEHUS MPAKTUKyMa U OCBOEHUS TEOPETHYECKOIrO
Kypca XMMHH, SIBJISIOTCS MHIMBUIYyaJbHbIE pacueTHble pabOTbl U TECTHUPOBAHMSL.
O1ieHKH 3a pacyeTHble paboThl, HApAaBHE C OL[CHKAMU 3@ YCTHBIE OTBEThI, YUUTHIBAIOTCSI
NP TIO/IBEAICHUH UTOTOB OCBOEHUS ITPAKTUKYMa.

Ha nepBoM 3aHSTHH BCe CTYIEHTHI 3HAKOMSTCS C ITpaBUJIaMU TEXHUKU Oe3omac-
HOCTH ¥ 00513aHbI CTPOT'O BBITIOJIHATH UX IPU IPOBEJIEHUU BCEX J1A00OPATOPHBIX PadoOT.

[Ipomyck 3aHsTHII 6€3 YBOXKUTEIbHON MPUYNHBI HE TOMYCKaeTCs. 3aJ0JIKEHHO-
cTu (TpomylieHHbIe JabopaTopHble pabOThI, HEMPOBEPEHHBIE pacyeTHBIC 3aJaHuUs,
HEBBINOJIHEHHBIE KOHTPOJIbHBIE PA0OTHI) TOJIKHBI OBITh JTUKBUUPOBAHBI.
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Buabl n gopmbl 0TPa0OTKH MPONYIEHHBIX 3aAHATHH

Texyuiue 3a10KEHHOCTH M0 MHAMBUAYAJIbHBIM TOMAIIHUM 3a/IaHUSIM, T€CTH-
POBAHUIO U 3alIUTE JTA0OPATOPHBIX PA0OT JAOKHBI OBITh JTUKBUAUPOBAHBI B TEUCHUE
HEJIEJIM TIOCJIe CPOKa, 0003HAYEHHOT'O B TEMAaTHYECKOM ILIaHe JabopaTOpHBIX padoT,
BO BpeMs omnpefersiemoe npernoaaBatesneM. CTyIeHT, TPOIYCTUBLINHN 3aHIATHS 00s13aH
0TpaboTaTh MPONYIIEHHBIE JTa0opaTopHbie padoThl. OTpaboTKa Ta00PATOPHBIX padoOT
OCYLIECTBIISIETCS B IPUCYTCTBUH MPENOIABATEIS.

CrTyneHT, He IOCEUIABIINM WU MPOIYCTUBIINA OOJIBIIOE YUCIIO JIEKIUH, s
JOMyCKa K AK3aMEHY J0JDKEH TPEAOCTABUTh PYKOIUCHBINA KOHCIIEKT JIEKIHil. CTyIeHT
MOJIy4aeT JOIYCK K 3K3aMEHY, €CJIM BBIIIOJIHEHBI BCE 1a0OpaTOpHbIE padOThI, pacyer-
HbIE pabOTHI U KOHTPOJIbHAS padoTa.

12.MeToanyeckne peKoMeHIAINH MPENoIaBaTe/IsIM M0 OPraHU3aIUN 00yJeHusl
Mo TUCHUTLITHHE

CrennpuKoi JUCIUIUTMHBI « XUMUS» SBISICTCS HEpa3pbIBHAS CBS3b TCOPUHU C
IpaKTUKOU. TeopeTndecKkre 3HaHMS, KOTOPBIC CTYACHTHI ITOJIYJarOT Ha JICKITUAX, ITO-
TBEPIKIAAIOTCS ¥ YCBAaUBAIOTCS HA JTA0OPATOPHBIX 3aHATHSAX. [[J1s1 yCIICIITHOTO YCBOCHHS
MaTepHraia HeoOX0IUMBI 3HAaHUSI XUMUHU B 00bEME IIKOJBHOM IIPOrpaMMBbl U JIEMCH-
TapHOM MaTeMaTHKU. JIJIs MMOBBIIICHHUS YPOBHS 3HAHHI 110 XUMUH Y CTYJACHTOB, HEOO-
XOJIUMO UCKATh IyTH COBEPIICHCTBOBAHUS METOIUKH MPEIIOaBaHUS:

— HCITOJIb30BaHUE Pa3HOOOPa3HBIX (POPM, METOJIOB U MPUEMOB aKTHBHU3AIUH I10-
3HaBaTEJILHOU JACATCILHOCTH yUanuXxcs (B T.4. aKTUBHBIX M HHTCPAKTUBHBIX );

— HUCHOJIb30BaHUE HAIISIIHOTO MaTepralia: TabJuI], pUCYHKOB, CXEM, IIPUPO/I-
HBIX MUHEPAJIOB, IEMOHCTPAIIHS OIBITOB; KOMIIBIOTEpU3AIUA O0yUCHHUS,;

— pelIeHUE XUMUYCCKUX PACUETHBIX U SKCIICPUMEHTAJILHBIX 3a]1a4 KaK METOJ
00y4YeHUS XUMHH;

— HCMOJb30BaHHME Pa3IMYHBIX (DOPM OpPraHHM3aIlUH CaMOCTOSTEIBbHON paOOThI
CTYJCHTOB: HHAWBHUIyaJIbHAS, TPYNIOBasi, KOJJICKTUBHAS,

— OpraHu3alys WHIWBUIYaIbHOW PaOOTHI CTYICHTOB C YUETOM YPOBHS MO0~
TOBKH,

— CHCTEMAaTHYCCKHH KOHTPOJIb Pa3IMYHBIX BUJIOB B IIPOIIECCE OOYUCHUSI.

IIporpammy pa3padoraja:

Vmokuna E.A., 1.T.H., JOIIGHT
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