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1.OFBbEM JJUCIHUIIVIMHBI
Bcero: 3 3auetHbIx equHUIBI TpyaoeMKocTH (108 akameMuyeckux yaca)

QOunas popma o0yueHust

N Ha Bcro Cemectp
Bun yuebHoi paboTbl
JUACLUIUTUHY 1
AyauTOopHbIE 3aHATHS (KOHTaKTHAs padora c
npenojaBarejeM), BCEro 4acoB 48 48
B TOM 4HcCJIe:
Jlexuun 16 16
JlaGopaTopHbie pabOThI 32 32
IIpakTueckue 3aHsATUs - -
CamocrosiTesibHAas paboTa, BCero 4acoB 60 60

B TOM YHCJIC:

[ToaroroBka K 3auéry 18 18

Jpyrue BUabpl CaMOCTOSTENbHON PabOThI

42 42
Buja npoMexyTOYHOI aTTeCTALMH 3auér 3auér
O0masi TPya10eMKOCTh JMCUMIUIMHBI U TPYA0EMKOCTH IO 108 108

ceMecTpamMm, 4acoB




2. MECTO JUCIIMIIJIMHBI
B CTPYKTYPE OFPA30OBATEJBHOM ITPOT'PAMMBI

JucnumiamHa XuMUs OTHOCUTCS K 00s3aTEIbHON YaCcTH JUCIMIUIMH OJIoKa 1.

OcBocHre 00yUYaIONTUMUCS AUCIUILTUHBI XUMHUS OMUPACTCS HAa 3HAHUWS, YMCHHUSI, HABBIKH U
KOMITETCHIINH, NMPUOOPETEHHBIE B IIKOJIBHOM Kypce XMMHUH, PU3UKU U MaTeMaTHkH. CTyIaeHT
JIOJDKEH BJAJE€Th AJIEMEHTApPHBIMU XMUMHYECKUMHU TOHSITHUSMHU, XUMUYECKHM SI3BIKOM, UMETh
MIPEACTABICHHE O paboTe C XMMHUUYECKHMMHU pEaKTHUBAMU M 00OpYyIOBaHWEM. 3HAHUS, YMCHHS U
HABBIKH, TMOJyYEHHBIC MPU OCBOCHUU TUCHUIUIMHBI XWUMHUS, SBISIOTCS HEOOXOMUMBIMH ISt
OCBOCHHSI TIOCIICAYIOIIMX JTUCIHUIIIMH: KJIUMATOJIOTHS, THUIPOJIOTHS, OHOJOTHS, DKOJOTHS,
IreOJIOTH.

3. IVIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

Llenpro oOCBOCHUS MUCHMILUIMHBI XHMUS SBISIETCA OOOOIICHME, CHUCTEMAaTH3alus |
yrayOieHne 3HaHWi 10 XMMUHU; OCYIIECTBIEHUE MHTETpalli MaTepralia Ha OCHOBE OOIIHOCTHU
MOHSATUN, 3aKOHOB, TEOPHM, MOAXOJOB K KIAacCH(UKAIMKA BEHIECTB M 3aKOHOMEPHOCTEH
MPOTEKAHUA XUMHUYECKUX PEaKIUM.

3ajauaMu U3y4eHUs! TUCIUIUIUHBI SBIISIOTCS:

- OCBOGHHE CHCTEMbl 3HaHMH O (DyHIaMEHTAIbHBIX 3aKOHAX, TEOpHUsX, (aKTax XUMHH,
HEOOXOAUMBIX IS IOHUMAaHUsI HAYYHOW KapTHHBI MUPA;

- OBJIAJICHUE YMEHMSAMH XapaKTepU30BaTh BELIECTBA, MAaTEPUAIbl U XUMUUYECKUE PEAKLIUU;
BBITIOJIHSTh  JTAOOPATOPHBIE OSKCHEPUMEHTHI; MPOBOIUTH pACUYEThl MO0 XUMUUYECKUM
dbopMynaM U ypaBHEHUSIM; OCYLIECTBISTh MOMCK XUMUYECKOW MH(GOPMAILIUU U OIICHUBATh
€e JIOCTOBEPHOCTh; OPUEHTUPOBATHCSA U IPUHUMATH PEIICHUS B IPOOJIEMHBIX CUTYAILIHSIX.

Komnerenmuu, popmupyeMbie B pe3ylibTaTe OCBOSHUS TUCIUIIIHHBL:

CIOCOOEH MPHUMEHATh 0a30BbIe 3HAHUSA B O0JIACTM MAaTEMaTHUECKUX U €CTECTBEHHBIX
HayK, 3HaHUS (YHIAMEHTAJIbHBIX pa3JelioB HayKk o 3emiie IpH BBINOJIHEHUH paboT
reorpadudeckoii HampasienHocTu (OITK-1).

B pe3ynbrare u3ydeHus AUCHUILTUHBI 00YYatoLUiics JOKEeH:

3HATh. (PyHJAMEHTAJIbHBIE MOHATHUS, 3aKOHBI U TEOPUM KJIACCHUYECKON U COBPEMEHHOM
XUMUH,

YMETh. aHaJIM3UPOBATh JIaHHBIE, MOJIYYEHHbIE B PE3yJbTaTe AKCIEPUMEHTa, TPAMOTHO
OOBSICHATH Pe3yJbTaThl SKCIEPUMEHTA; PabOTaTh C XUMHUUECKUMH BEIIECTBAMHU, JJAOOPaTOPHBIM
000py/ZI0BaHUEM U aJaNTHPOBATh 3HAHUSA U YMEHUS, MOJIyYEHHBIE B Kypce XMMHU K PEIICHUIO
KOHKPETHBIX 3a]1a4, CBS3aHHBIX ¢ MPO(ECCHOHANBHON eI TeIbHOCTHIO;

BJIaJIETh.  HAaBBIKAMHU  OKCIIEPUMEHTAJIBHBIX  UCCIIEJOBAaHMM  JUIsI  BO3MOXKHOCTHU
UCIOJIb30BaHUS UX B MPO(HECCHOHAIBHON JESITEIbHOCTH.

Nuaukaropel u JIECKPUIITOPBI 4acTu COOTBETCTBYIOLLEH KOMIIETEHIINH,
dbopmupyemMold B  MpOIECCE M3YYCHHS JUCHHUIUIMHBI  «XUMUSA», OIECHHUBAIOTCA TPHU
MIOMOIIM OLIEHOYHBIX CPEICTB.



[Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIHUILTHHE «XUMUS», HHIAUKATOPHI
noctkenns komneteHimu OITK-1, mepedyeHb OlIEHOYHBIX CPENICTB

Ne Kon HaumenoBanue Kon [Lnanupyembie HanmenoBanue
/Tl | MHAUKATOpa WHIUKATOpa IUIaHUPYEMOI'0 pe3ynbTaThl OIICHOYHBIX
JOCTUXCHUA JOCTUXCHUA pe3yJiibTaTra 06y‘IeHI/IH CpEaACTB
KOMIIETCHIIUU KOMIIETCHIIUU 00y4JeHUs
1. UI-1onk1 3HaTh: 3 (UA-1onk.1) 3HaeT: TeopeTHUueckue | 3amaHus
(byHIaMeHTaIbHbIE OCHOBBI XHMHH, POJIb | TEKYIIETO u
MOHATHS, 3aKOHBI | XUMHUH B | pyOeKHBIX
TEOPUH KIIACCUUECKON €CTECTBO3HAHUH, KOHTpOJIEi
u COBPEMEHHOM 3HAUEHHE B IKM3HH
XMMUH COBPEMEHHOTO
o0mecTBa
2. WUI-20mk1 YMmeTh: Y (UO-20mk-1) Ywmeer: TpeboBanus K
AHAIM3UPOBATH CHCTEMAaTH3UPOBaTh U | O(OPMIICHUIO
JaHHBIE, TOJIyYeHHBIE aHAJIM3UPOBATH 71a6OPaTOPHBIX
B pesynbTare Pe3yIbTAThI paboT, BOMPOCHI
OKCIICPUMCHTA, XUMHUYECCKUX JJIA 3alIUThI
TPaMOTHO OOBSICHSTH 9KCIIEPUMEHTOB, pe3yIbTaToB
PE3yIBTATHI HaOJIIOIEHUIA, 7TabopaTOPHBIX
IKCIIEPUMEHTA,; W3MEpeHni, a Takxke | pabor
paboTath c pe3yabTaThl PacueToB
XMMHUYECKHMHU CBOMCTB BEILECTB
BEILECTBAMH,
11a00paTOPHBIM
000pyI0BaHUEM u
aJaNTHPOBATh 3HAHUS
U YMEHU,
TOJTYYCHHBIEC B KYpCE
XAMHA K PEIICHHIO
KOHKPETHBIX  3aj1ad,
CBSI3aHHBIX c
po(heCcCHOHATBHOM
JEATENLHOCThIO
3. N-3omk-1 Buagers: HaBbikamu | B (MI-3omk.1) Bnanmeer: mnpuémamu | Bompockr IS
9KCIIEPUMEHTATBHBIX aHaaM3a M 000OIIEHUS | 3ALUTHI
UCCIIEOBAaHUN IS PE3yIbTaTOB pe3yIbTaToOB
BO3MO>KHOCTH COOCTBEHHBIX 71a00paTOPHBIX
HUCIIOJIB30BAaHUA HUX B OKCIICPUMEHTOB u pa60T, 3aaHus
npodeccuoHaTbHOM pacdeTHo- PYOEXHBIX
JEATEIILHOCTU rpaduyeckux padbot KOHTpOJIEH
4. COAEP’) KAHUE IUCHUIIJINHBI
4.1. YueOHO-TeMAaTH4YeCKUH MJIAH
H KoandecTBo 4acoB KOHTAKTHOMH
oMep paﬁoTl)I C nmpenoaaBarejieM, 4ac
PyOex | paspena, | HammeHoBaHme pa3jesa, TeMbI
JlabopaTopHble
TeMbI Jleknun
padoThl
[lepuoanueckuii 3aKOH 51
P1 [Tepnonnueckas cucrema 2 6
PY6C)K XUMHUYCCKUX JJIEMCHTOB u
1 CTPOEHUE BEIIECTBA
P2 OCHOBBI XHUMHYECKOU 4 8
TEPMOANHAMUKN U KNHETUKU
PyGex P3 PactBopbl. MloHHBIE paBHOBecHs B 4 8




2 pacTBopax 3JICKTPOJIUTOB.
I'mpponus cosent

OKHUCIIUTENBHO- 2

P4 4
BOCCTAHOBUTEJIHHBIC PEAKIINH

P5 OCHOBBI OPTraHNUYECKON XUMUH 4 6

Bcero: 16 32

4.2. Coaep:xanue JEeKIUOHHBIX 3aHATHI

Tema 1. Ilepnoauyeckuii 3akon u [leproanyeckasi cucreMa XuMHYECKHX 3J1eMEHTOB
U CTPOEHME BellecTBa

DKcriepuMeHTallbHble 000CHOBAaHUS MPEICTAaBICHUN 00 aToMe KaK CIOXHOW CcHCTeME.
OtkpelTHE 3M€KTpoHA. PaavoakTUBHOCTh. DIJIEKTPOHHOE CTpOEHHE aroMa. Monenu aroma
(Tomcona, Pesepdopna, bopa, coBpemeHHass KBaHTOBO-MeXaHWYecKash Mojelb). BomHoBas
(GyHKLMSI, COCTOSHUE IEKTPOHA B aroMe, KBaHTOBble uncia. [IpaBuia 3amojHEHHs] aTOMHBIX
op6utaneit, npunuui [laymu. CTpoeHre aTOMHBIX Siiep, U30TOMbL. YCTOMUNBBIE U HEYCTONYMBbBIE
aqpa.

[lepuonuueckuii 3akOH M MEPUOIMYECKAsT CHUCTEMa XUMHUYecKuX anementoB .M.
MenneneeBa. CoBpeMeHHass (OPMYIHPOBKA M (DU3HUYECKUI CMBICT TEPHOAMYECKOTO 3aKOHA.
3HaueHue MNepuoAnYecKoro 3akoHa. CBoiicTBa aTOMOB UM BEIIECTB, HM3MEHSAIOIINECS
NEPUOIUYECKHU.

XuMmuyeckasi CBA3b. Buapl XuMu4yeckod cBs3u. MexaHH3Mbl 00pa30BaHUs U CBOWCTBA
KOBAJICHTHOW CBA3UM. Meron BaleHTHBIX cBs3ed. Kparuele cBsaszu. llomsgpHOCTh CBSI3M M
JTUTIONBHBIA  MOMEHT, TOJSPHOCTh MoJeKynbl. OOpa3oBaHHE aTOMHOW KpPUCTAJUIMYECKOU
pemetku. MonHas cBs3b u ee cBoiicTBa. Bomopoanas cesa3s. Cuisl Ban-nep-Baanbca.

Tema 2. OcHOBbI XMMUYECKO TEPMOAMHAMUKH U KHUHETUKH

Buytpennsis sHeprus u €€ cBoiicTBa. DHTanbmnus. TepMoxXxuMus. 3HAUEHUE MEPBOTO
3aKOHA TEPMOJMHAMHUKHU JJI U3YUYCHHUs] TECOXUMHUUYECKHX MPOIECCOB. DHTPOMHUS U €€ CBOWCTBA.
TepMmoanHaMuyeckas KIacCU(PUKAIUS PEAKIIHA.

[Tonsitue ckopoctu peakiuu. CpemHsis U UCTUHHASA CKOPOCTh XMMHYECKUX PEaKITUi.
@DakTOpHI, BIUSAIONINE HA CKOPOCTh PEAKIIUU. 3aBUCUMOCTh CKOPOCTH PEAKIIMHU OT KOHLIEHTPALlUU
pearupyromux BemecTB. 3aK0H ACHUCTBYIOIIMX MacC. 3aBUCUMOCTh CKOPOCTH OT TEMIEPATYPHI U
npuponabl BemiecTB. [lpaBuno Bant-I'odda. DHeprus aktuBanuu. YpaBHeHHE AppeHuyca.
Karanuz. Mexanusm u Bujbl katasinza. CKOPOCTh PEAKIIUU B TETEPOTCHHBIX CUCTEMAX.

HeoOpatumbie 1 o0paTuMble peakivud. XMMUYECKOe paBHOBECHE. YCIIOBUS CMEIICHUS
paBHoBecusi, npuHuun Jle-Illatense. KoHCTaHTa XUMHYECKOTO paBHOBECHS.

Tema 3. PacTtBopbl. MoHHBbIe paBHOBecHsI B pPacTBOpPax 3JeKTpPoauToB. I'maposaus
coJiei

Boma kak  pactBopuTenb, aHOMalbHbIe  CcBoiicTBa  Boabl.  Kiaccudukanus
MHOTOKOMIIOHEHTHBIX CHUCTEM: JIUCIEPCHBIE CHCTEMBbI (B3BECH, KOJUIOMJIHBIE CHUCTEMBI),
UCTUHHBIE pacTBOphl. CrnocoObl BBIpAXKEHUS COCTaBa pacTBOpPoB. MexaHus3M mporecca
pacTBopeHMs. Xumuueckass Teopusi pactBopos .M. MenpaeneeBa. PacTBOpUMOCTH TBEPIBIX
BeniecTB B Boje. KoadduuueHT pacTBOPUMOCTH U €ro 3aBUCHUMOCTb OT TEMIEpPaTyphl.
PacTBOpHMOCTb XHUJIKHX U Ta3000pa3HbIX BewlecTB. 3akoH [enpu. 3akon Payns u cnenctsus u3
Hero. ®Dusmuko-xuMHUYeckHe CBONCTBa pa30aBIE€HHBIX PACTBOPOB: OCMOC, KPHOCKOMUS,
s0ymunockonusi. 3akoH Bant-T'odda.

OTkIIOHEHHE CBOWCTB pa30aBICHHBIX PACTBOPOB COJIEH, KHCIOT U OCHOBAaHUN OT 3aKOHOB
Payna u Bant-Todpda. Dnexrponurtuueckas auccouuanus. MoHBL. DNEeKTpOIUTHI U
HERIEKTPOJIUTHl. OCHOBHBIE MOJOKEHUS TEOPHM AJIEKTPOIUTHUECKOM auccoruanuu. CTeneHb



ANEKTPOTUTHYECKON aucconmanuu. CUIIbHBIE W cla0ble ANMeKTponuThl. COCTOSHUE CHIIBHBIX
ANIEKTPOJIUTOB B pacTBope. MonHas cuna pactBopa. [lonarue o6 aktuBHOCTH M Ko3dduimenrte
AKTUBHOCTM MOHOB U MoJekyl. IIpumeHeHune 3akoHa JEHCTBYIOIIMX Macc K Ipoleccy
JUCCOLMalUu clladbIx 1ekTponutoB. KoHcTanta qucconuanuu. 3akoH pa3zdasienus OcTBaibaa.

Kucnorsl, OcHOBaHHMS, COJIM B CBETE TEOPUU IIIEKTPOJIUTHUECKOM JHCCOLMALINH.
OCHOBHOM ¥ KHCIOTHBII THUIl JUCCOLMALMU TUIPOKCUIOB. AMGOTEpHbIE THUIPOKCUIBL
IIporonmuTrueckas Teopust KUCIOT U ocHoBaHMi. Teopus Jlstouca. Jluccounanus Boasl. lonHOE
npousBeAeHrue Boabl. KoHIIEHTpaluss MOHOB BOAOPOJa B HEUTPAIbHOM, KUCIIOH, IIEIOYHOU
cpenax. Bonopoausiii nokasarens, pH. MHaukaropst.

OOMeHHbIe peaklliy B pacTBOpax 3MeKTponuToB. ['maponus coneit. CTeneHb ruapoIn3a.
Koncranra runponusza. Pasueie ciyuam ruaponmsza. OOpatumblii B HEOOPAaTHMBIH THAPOIH3.
@akTopbl, CMEIAIOIIME HampaBieHue ruaponu3a cojed. CryneHyarsli Truapoius. Poib
TUIPOJIN3a B XMMHUECKHUX IIPOLECCaX, B IPOLECCaX BbIBETPUBAHMS MUHEPAJIOB U TOPHBIX IIOPO/L.

Tema 4. OkHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

Crenenp oxucieHus siaeMeHToB. Kiaccudukauus peakuuii B CBeT€ 3JIEKTPOHHOM
teopun. OcHOBHble mOHATHS Teopun OBP (okucnurenb, BOCCTaHOBUTENb, OKHUCIIEHUE,
BOCCTaHOBJIeHUE). MeTo bl cocTaBieHus: ypaBHeHu OBP: MeTo1 31eKTpOHHOT0 U 3JeKTPOHHO-
MoHHOro OanaHca. Binustnue cpenpl Ha nporekanue OBP (Ha nmpumepe coenquHeHU MapraHia u
xpoma). Baxneilmue okucnutenu u BocctaHoButenu. 3HaueHue OBP B kuBoil U HEXHUBOMH

PUPOJIE.

Tema S. OcHOBBI OPraHM4YecKOM XUMHH

Knaccupukanuss ¥ NpUHIMIIBI HOMEHKJIATYPbl OpraHMYeCKUX coeauHeHuil. Teopus
CTPOEHUS OpraHnyecKkux coenrHeHuil A.M. ByTiiepoBa u OCHOBHBIE HalpaBiICHUs €€ pPa3BUTHUIL.
N3omMepuss OpraHMYeCKUX COECJUHEHUH. DNeKTpoHHbIE 3((EKThl B MOJEKYJIaX OPraHUYeCKHUX
COEIMHEHUI U UX BIMSHHUE HA PEAKIMOHHYIO CIIOCOOHOCTH BemiecTB. OCOOEHHOCTH peakiuil B
OpraHu4eckoil xuMuu (TMoHsTHE cyOcTpara U peareHTta). [lonxonsl Kk KiaccuUKauM peaKiuii.
MexaHu3MBbI peakui.

IIpuponHble UCTOUYHUKN YIIIEBONOPOAOB. lIpuponHbIii ra3: OCHOBHBIE MECTOPOXKACHHUS,
COCTaB, HalpaBle€HUs HCNoNb30BaHUA. HedTh M momyTHBIM Ta3: MECTOpPOXAEHHS, COCTaB.
[TepepaboTtka HedTH (mepBUuYHAs W BropuuHas). [Iupomus. Pudopmunr. Bompocsl skonoruw,
CBSI3aHHBIE C J100bIYEH M TPAHCHOPTHUPOBKOW YyrieBopopoaoB. KameHHbI yronb. OcHOBHBIE
IIPOAYKTBHI KOKCOBAHUS KAMEHHOTO YIUI U UX IPUMEHEHHUE.

4.3. JlaGopaTopHble 3aHATHS

Homep Hopmatu
pasaesa | HammenoBanme B
HanMeHoBaHMe NPAKTHYECKOI0 3AHATHSA
a, pasaeJia, TeMbl BpeMeHH,
TEMbI Jac
ITepnonnueckuit OmnpeneneHne MOJISPHOM Macchl SKBHBAJICHTA 5
3aKOH U (;10)
Heproanyeckas Ilepponnueckuil  3aKOH M I[epUOAMYECKAs
Pl cucremMa CHCTEMAa XUMHUYECKUX DJIEMEHTOB B CBETE TEOPHUU 2
XUMHUYCCKUX CTpOEHMsI aToMa (pelIeHue 3a1a4)
JJIEMEHTOB U
cTpocHwe Xumuyeckass  cBs3b.  CTpoeHHe  BEHIECTBA 2
BelecTBa (pemienue 3a1ay)




OCHOBBI XUMUYECKON TEPMOIUHAMHKHU (PEIICHUE 2
3a71a4)
OCHOBBI CKOpOCTh XMMHUYECKOW peaKkiuu H (HaKTOpHI, 5
P XUMUYECKOU BIUSIIOIIUE HA CKOPOCTh peakiu (j10)
TEPMOJAMHAMUKHN | Xymugeckoe paBHOBecHe (J10) 2
Y KUHETUKU
Pemenue 3aga4 no KUHETHKE. 1
PyOexnblii KOHTpPOJIb Nel 1
PactBopbl. CriocoObl IPUTOTOBJIEHUSI PACTBOPOB 2
PacTtBOpBHI. 5
Nounbie gI )
. DABHOBECHS B aCTBOPBI HEAJIEKTPOJIUTOB (pEIIeHUE 3a/1a4)
pacTBOpax Peakuuu wmoHHOro oOMeHa B pacTBopax
3JICKTPOJIUTOB. AIIEKTPOJIUTOB (J10)
I'maponus coneit | Tuaponus coneif (16) 2
Teopust OKHCITUTENBHO-BOCCTAHOBUTENBHBIX
OxucauTenpHo- peakuuii. MeToabl pacCTaHOBKH KO3()PHUIIEHTOB
P4 BOCCTAaHOBUTENIbH | (pElIeHue 3a/1a4)
bI€ PEAKIIUU OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU 2
(110)
Opranuueckue coeIMHEHUs. YTIEBOI0POAbI (J10) 2
OcHOBBI
. Kucnoponcoaep:xaiiue opranndeckue
P5 OpraHU4YeCcKOn 2
COCIMHEHMUS (pelIeHue 3a1a4)
XUMHH "
PyOexnblii KOHTPOIb Ne2 2
Bcero: 32

5. METOAUYECKHUE YKA3ZAHUA JJI1 OBYYAIOIIINXCSA
IO OCBOEHUIO JTUCHUITJIMHBbI

Jucummumaa XuMusl TIPENoaeTcsi B TEYCHHE TIEPBOTO CEMECTpa B BHJE JICKITMOHHBIX U
7a00paTOPHBIX 3aHATHHA, Ha KOTOPBIX IMPOUCXOAUT OOBSICHEHHE, YCBOCHHE M IpPOBEpKa
U3y4aeMoro MaTepHaa.

B mpenopaBaHuM AMCUUIUIMHBI MPUMEHSIOTCS 00pa3oBaTeIbHBIC TEXHOJIOTMU: METO[
npoOJIEMHOTO H3JIOKEHHS MaTepHajia; CaMOCTOSTEIbHOE O3HAKOMJIEHHE OOYYaroUmIMXCs C
UCTOYHHKAMU HMH(OpMAIMK, HMCIOJIb30BaHHE WUTIOCTPATUBHBIX U CIPABOYHBIX MAaTEpHAaJIOB
(Tabnu1Ibl, CIPaBOYHUKH).

IIpu mpocnymuBaHUU JEKIUI PEKOMEHAYeTCs B KOHCIEKTe OTMEeYaTh BCE Ba)KHBIC
MOMEHTBI, Ha KOTOPBIX 3a0CTpSieT BHUMAHHE IIPEToAaBaTeNb, B YaCTHOCTH Te€, KOTOPHIE
HalpaBJIeHbl HA KAUECTBEHHOE BHITIOJIHEHUE COOTBETCTBYIOIIEH 1a00opaTopHOil paboThI.

3a710roM Ka4eCTBEHHOTO BBITIOJTHEHUS JJAOOPATOPHBIX PA0OT SBISETCS CaMOCTOSTEIbHAS
MNOJArOTOBKA K HHUM HaKaHyHE IIyTeM TIOBTOPEHHMsS MAaTepHajoB JIEKUUH M METOIUYECKUX
pexoMeHpanuii. PekoMeHyeTcst TOrOTOBUTE BOIPOCHI IO HESICHBIM MOMEHTaM M 00CYIUTh UX
C MpernojaBareseM B Hayale J1abopaTopHON paboTHI.

[IpemoaBaTenem 3aluTaHUPOBAHO MPUMEHEHUE Ha Ja00paTOPHBIX 3aHITUSX TEXHOJIOTHA
pa3BUBAIOIIEH KOOIepaly, KOJUIEKTUBHOTO B3aUMOJCHCTBHUS, pa30opa KOHKPETHBIX CUTYAIHH,
MIOATOMY TIPUBETCTBYETCS B3aMMOOIIEHKA M 0OCYKJICHHE PE3yIIbTaTOB PA0OTHI.

Hexotopbie naGopaTopHble 3aHATHS MPEIyCMAaTPUBAIOT pEIICHHE KaueCTBEHHBIX U
pacu€THbIX 3amad. llpuBercTByercs paboTa B KOMaHJIE, COBMECTHas JAEATEIbHOCTD,
HalpaBJIeHHAas Ha pelleHue OOIled MOCTAaBICHHOHN 3a1ayd, MEXIUCUUIUIMHAPHOE OOyueHue,
MOJpa3yMeBaoIIee HCIONb30BaHNEe 3HAHWKW W3 pasHbBIX o0jacTed, TPYNIUPYEeMBIX |
KOHIIEHTPUPYEMBIX B KOHTEKCTE KOHKPETHO pelIaeMoi 3a1auu.
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JUis  TeKymero KOHTPOJIS YCIEBAEMOCTH IMPETNoJaBaTelieM HCIONb3yeTcsl OallIbHO-
pEWTHHTOBass CUCTEMa KOHTPOJSA UM OIEHKH aKaJeMHUYeCKOM akTHUBHOCTU. [loaTomy
HACTOATEIHHO PEKOMEHIYETCs TIIATEIbHO NpopadaThiBaTh MaTepuad TUCHUIUIMHBI TPU
CaMOCTOSITeNIbHOW paboTe, y4acTBOBaTh BO BceX (opMax OOCYKICHHS M B3aHMMOJCHCTBHS, Kak
Ha JIKIHSIX, TaK ¥ Ha JaOOPAaTOPHBIX 3aHIATHUSX B IENIAX JIYYIIETO OCBOCHHUS MaTepuana u
MIOJTyYCHHUST BBICOKOW OILIEHKH TI0 Pe3yJIbTaTaM OCBOCHHS JUCIUTUIAHBIL.

B kauecTtBe pyOeKHOTO KOHTPOJS HCHOJB3YETCS pEIICHHE pacuy€THBIX 3a7ad ¢
00s13aTEIIbHBIM ~ UCIIOJIb30BAaHUEM CIIPABOYHOM JuTepaTypbl. [IpomexyrouHas —arrecranus
npoBOIUTCA B (hopMme 3auéTa.

CamocrosTenbHas paboTa 00YyYarOIIErocsi, Hapsjay ¢ J1a0OpaTOPHBIMH ayAUTOPHBIMHU
3aHIATHSIMA B TPYIIE, BBINONHACTCA (IIPU HEMOCPEICTBEHHOM/OMOCPEIOBAHHOM KOHTPOJIE
MIPENoIaBaTesis) Mo y4eOHMKaM ¥ y9eOHbIM MocoOusiM. BBITIOIHEHHE cCaMOCTOSTEIbHON paboThI
MOJPa3yMeBaeT CaMOCTOSATENIbHOE HW3YyYCHHE DPAa3/elioB  JUCHUIUIMHBI, IOJATOTOBKY K
71a00paTOPHBIM 3aHATHUAM, K PYOSIKHBIM KOHTPOJIBHBIM MEPOIIPUSATHUSIM H MOJTOTOBKY K 3a4ETYy.

PexoMeHnayeMBblil peskuM CaMOCTOATEIbHON padoThl

Pexomennyemas
HanmeHnoBaHue BHIa CAMOCTOSITEIbHOM PadoThI TPYAO0EMKOCTb, aKaJl.
qac.

CamocTosiTeIbHOE H3YyYCHHUEC TEM NUCHUIIJITUHDBI

ITepuoanueckuii 3axkoH u [lepuoanueckas cucreMa XUMUYECKUX
3JIEMEHTOB U CTPOCHUE BEIIIECTBA

OCHOBBI XUMHYECKOM TCPMOANHAMHUKHU U KUHCTUKHU

XUMUS KOMILIEKCHBIX COSTUHEHUN

NIFL,IN| P | O

OCHOBEI OpraHquCKOﬁ XUMHNHU

IMoaroroBka Kk 1a0OPaATOPHBIM 3aAHATHAM
(mo 2 yaca Ha Ka)XXJ0€ 3aHATHE)
IMoaroroBka K pyoeKHbIM KOHTPOJISAM
(mo 2 yaca Ha KaJblil pyOex)

HoaroroBka k 3a4éTy 18

Bcero: | 60

6. ®OHJI OHEHOYHbLIX CPEJICTB
JJISA ATTECTAIUUA TO JUCHUTIITINHE

6.1. IlepeueHb OLEHOYHBIX CPEICTB
1. bamnpHO-peHTHHroBas CHUCTEMa KOHTPOJS M OLEHKH aKaJeMHYECKOW aKTUBHOCTH
obyuaronuxcs B KI'Y.
2. OTueTsl 00yYarOIMXCs MO J1a00paTOpHBIM paboTaMm.
3. PacueTHsle 3amaun.
4. 3apanus Ui pyOexHbIX KOHTpoJel 1 u 2.
5. [lepevyenn BOMpOCOB Ha 3aUET.



6.2. Cucrema 0a/1/IbHO-PEITHHIOBOM OLIEHKHU
PadoThI 00yYAKOIIMXCS 10 IUCIHUIINHE

Ne | HamMmeHoOBaHue Conepxanue
Pacnipenenenue Pacrnipenenenue 6annos
Gannos 33 Byx VP IMoceme Bsimon- | Pemenn Pyb6exnbiii | PyOexxnpiii  3auér
CEMECTPBI no
N HHE HEHHWE H|€3a4a4 |KOHTPOJIb |KOHTPOJIb
BUJaM  yueOHOH KOHCIIEK | 3alIuTa Nel No2
paboThl, CpOKH T JIK B
caauu  ydeOHOM
1  paGoThl bamnmen  0,5+2 3 2,5 5 6 30
(noBogsaTC 1o a4
CBeeHus OICHKA
obyyaromuxest  [lpuve JIK 3*8 25*6  |Ha7 Ha 16
Ha IEPBOM yapus  2,5*8 Bcero: |Bcero: |mabGoparop- |maboparop-
yueOHOM Bcero: 24 15 HOM HOM
3aHATHH) 20
Kpurepnit 60 1 MeHee OaJIOB — HE 3aYTEHO;
nepecyera 6alioB| 61 u Gonee GAIIOB — 3a4TEHO.
B TPAJAHIUOHHYIO
2 |omueHKy o
uTOraM paboTHl B
cemecTpe u
3adeTa
Kpurepun st mommycka K MpoMeKyTOYHOM aTTeCTalluy 110 TUCIMIUIMHE 38 CEMECTP
JIOTyCcKa K| OOy4arommiicss JO/DKeH HaOpaTh II0 MTOraM TEKYIIEro U PyOeKHOro
MMPOMEXKYTOUHOH | KOHTponel He MeHee 51 Oamma. B cinywae ecnu oOywaromumiicss Habpail MeHee
aTTecTaluH, 51 6ayna, TO K aTTECTAIIMOHHBIM UCTIBITAHUSIM OH HE JIOMYCKACTCH.
BO3MOXXHOCTHU Jna momydenus 3au€ta 0e3 MpoBeNEHUS NPOIENyphl MPOMEKYTOUHOM
MOMYYCHUS aTTecTanuy o0yd4aromeMycsi HeoOXoquMO HaOpaTh B XOJE TEKYIIEro |
ABTOMAaTUYECKOTO | pyOeXHBIX KOHTpoJeil He meHee 61 Oamnma. B 3ToM ciywyae wmror OamnbHOU
3ageTa 10 | OIICHKH, TOJy4aeMoi 00y4aroluMcs, ONpeAessieTcsl M0 KOJIMYECTBY 0aslioB,
JUCLIUIUIVHE, HaOpaHHBIX UM B XOJle TEKYIIETO W pYyOeKHbIX KoHTposie. Ilpu sTOM, Ha
BO3MOXXHOCTh YCMOTPEHHE TPENoJIaBarelisi, OalabHas OICHKA O0YYaroIIerocss MOXeT ObITh
MOJTyYEHUS TIOBBIIIICHA 32 CYET MOJYYCHHUs JIOTIONHUTENBHBIX 0ajuIOB 32 aKaJIeMHYECKYIO
OOHYCHBIX 0aJIJIOB | aKTUBHOCTb.
OOyuaromuiics, WMEIIMHA TNpaBO Ha TMOJYYCHHUE OICHKUH 0Oe3
3 MPOBECHHS TPOLEAYPhl MPOMEKYTOUHOU ATTECTAIIMH, MOXET MOBBICHTH €€
IIyTEM caayu ATTCCTAllUOHHOI'O HUCIIBITaHUSA. B clIydac MMOJIy4YCHUA
0o0y4arIMMcs Ha aTTeCTalMOHHOM HchbiTaHuu O OaJijloB HUTOr OaTbHON
OIICHKH I10 TUCIUILINHE HE CHIKACTCSI.
3a AKaICMUYCCKYIO aKTUBHOCTH B XOA€ OCBOCHUA AUCHUIIIIMHBI, Y4aCTHUEC
B y4eOHOM, HaAyYHO-HUCCIICI0BATEIbCKOM, CIIOPTUBHOM, KYJIbTYPHO-TBOPUECKOMH
MU OOIIECTBEHHON JesITeNbHOCTH O00ydJaromeMycss MOTYT OBITh HAYHCIICHBI
JIOTIONTHUTENbHBIE 0a/uibl. MakcHMallbHOE  KOJIMYECTBO  JIOTIONTHUTEIHHBIX
0auToB 3a aKaIEeMUUYECKYIO0 aKTHBHOCTE cocTaBisieT 30.
OcHOBaHWEM JIJIsl TIOTYYEHUS JOTOTHUTEIHHBIX OAJUIOB SBIISIOTCS:
- BBINIOJIHEHWE  JOMOJHUTENBHBIX  3aJaHWid 10  JUCIUILINHE;
JIOTIOJTHUTENbHBIC OAJIThl HAYHUCIISIFOTCS TIPETIoIaBaTeleM;
- y4acTHe B TE€UYEHHE CeMecTpa B yueOHOH, HayYHO-HCCIIEIOBATEIBCKOM,
CIIOPTUBHOM, KYJIETYPHO-TBOPYECKON M 001ecTBeHHOH nesrenbHocTH K'Y,
4 DopMBI W BUABI B ciygae, ecnu Kk MpOMEXyTOUHOM aTTecTanuy (3a4€Ty) HabpaHa cymMma

y4eOHO paboThI

MeHee 51 Oamra, oOydyaroiieMycs HEOOXOAMMO HaOpaTh HEIOCTAaIoIIEe
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TSt KOJIMYECTBO 0AJIIOB 32 CUET BHITIOJTHEHUS JIOTIOJTHUTEIILHBIX 3aJJaHMiA, 10 KOHIIA

HEYCIICBAIONINX  IOCIICAHEH (3a4€THOM) Helen CeMecTpa.

(BoccTaHOBHBIIMX DOopMBI JOTIOTHUTETHHBIX 3a/1aHUH (HAa3HAYAIOTCS MPETI01aBaTeeM):

ci Ha  Kypce - BBIIOJIHEHWE W 3alliTa TMPOIYIIEHHBIX JaOOpaTOpHBIX paboT (ImpH

o0y4eHus) HEBO3MOXKHOCTH  JIOTIOTHUTENEHOTO MPOBEIEHHUS J1a0opaTopHOH paboThI

o0yJaromuxcs npenojaBarenb ycTaHaBIUBaeT (OpMYy JOMOJHHUTENBHOTO 3aJaHusl IO

UIE  TIONydYeHUs] TeMaTHKe MPOITyIIEHHON JTabopaTOpPHOI pabOTHI cCaMOCTOSTENHHO) 3 Oaita 3a

HEIOCTAIOIINX nabopaTopHyo padoTy.

0a/ulIoB B KOHILIE - MPOXOXKJEHHE PyOS)KHOTO KOHTPOJIS (10 6 6asioB).

cemecTpa JlukBuganus aKaAeMHYECKUX 3aJ0JDKEHHOCTEH, BO3HUKIINX H3-3a
pa3HOCTH B YUeOHBIX TUTaHAX MPHU NIEPEBOJIE WIM BOCCTAHOBIIEHHUH, POBOAUTCS
MyTEM BBITIOJHEHYSI JOMOMHUTEIBHBIX 3aaHuii, GpopmMa U 00BEM KOTOPBIX
OTIpeieIIsieTCs MPENoAaBaTeeM.

6.3. [Ipoueaypa oneHUuBaHUS Pe3yJIbTATOB OCBOCHUS TUCIHUILIHHBI

[lepen mpoBeaeHHEM KaXXAOTO PYOEKHOTO KOHTPOJS MpEenojaBaTesib MpopadaThIBaeT ¢
00y4aromuMHUCsT OCHOBHOHM MaTepuan COOTBETCTBYIOIIMX pa3JelIOB AUCHUIUIMHBL B (hopme
KpaTKo#l Jekiuu-auckyccun. O6a pyOexHbIX KOHTPOJIS MOAPA3yMEBAIOT pelieHrne 6 pacuéTHBIX
3aJa4y B TEUEHUE 2 aKaJeMUYECKUX YacOB C UCIOJIb30BAHUEM CIPABOYHBIX MOCOOUH.
[IpernogaBaTens ONCHUBACT B OajTax pe3ysbTaThl padOThI Kaxaoro odywaromerocs (ot 0,5 1o
1 6asa 3a 3a1a4y) U 3aHOCUT B BEZIOMOCTb y4eTa TEKYIICH yCIIeBAEMOCTH.

Ha 3au€re oOywarommiicss B TUYHON Oecele ¢ MpernoaBaTelieM OTBEYaeT Ha JiBa BOIpoca
U3 MPEJIOKEHHOTO MEpeyHs U pellaeT pacueTHyIo 3aaauy. [Ipu oTBeTe Ha KaxIblil BOMpOC
oOydaromuiics momydaer no 10 OGamioB, B cymme no 30 OamioB. Bpewms, oTBomammoe
oOyuJaroiemMycst Ha OJATOTOBKY K OTBETY, COCTAaBIISIET | aCTPOHOMHYECKHIA Yac.

PesynbTaThl TEKyIIero KOHTPOJS YCIIEBAEMOCTH M 3au€Ta 3aHOCATCS MpPEnojaBaTeieM B
9K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOPasi CAA€TCA B OPraHU3aI[MOHHBIN OT/e]I UHCTUTYTA B JIEHb
3auéTa, a TAKXKE BBICTABJISAIOTCS B 3aUETHYIO KHIDKKY 00y4JaroIerocs.

6.4. IlpuMepsbl O1LIeHOYHBIX CPEACTB AJ PyOesKHBIX KOHTPOJIeH U 3a4eTa

IIpumep 3ananus AJs1 py0exkHOro KOHTpoJ 1
1. TloHsATHe OTHOCUTENHHOW AaTOMHOW M OTHOCHUTEIHHOW MOJEKYISIpHON Maccel. Pacuyer
OTHOCHTEJILHOM MOJIEKYJISIPHO# Macchl Ha mpumepe coeaunenuit: Mg(OH),, H3POy4, Fex(SOy)s.
(0,5 6anoB)
2. OxapakTepusyiTe 10 TUIaHy DJIEMEHT C MOPSIIKOBBIM HOMepoMm 24. (1 6am)
3. Hanw BemectBa: Cly, ZnCl,, SO3. Onpenenure:
a) BUJ XUMHYECKOU CBSI3U;
0) T KPUCTAJUIMYECKOM PEIIETKH B TBEPAOM COCTOSHUM;
B) CBOMCTBa BEIIIECTB (arperaTHOE COCTOSHUE, JIETYYECTh, TEMIIEpaTypa KUTICHUS U TLJIABJICHUS,
pactBOpuMOCTh B Bojie). (1 Ga)
4.  PaccyMTaiiTe HTAIBIHUIO peaKkiMu npu cTaHaapTHbIX ycinoBusx: CeHiao(kx) — CeHg(x) +
3Hy(r). HeoOxoaumple naHHbIE BO3BMHTE B CHPABOYHHKE. OK30- WM SHIOTEPMHYECKOMN
sBIsICTCS TaHHas peakius? (1 6amr)
5. Ckopoctb romorenHoi peakunu A + 2B = C npu momsipHbix koHueHTpamusx C, = 0,5
moinb/1 u Cg = 0,6 monw/n paBHa 0,018 mMonb/mMuH. OmnpenennuTe KOHCTAHTY CKOPOCTH ITOM
peakiuu. (0,5 6amioB)
6. HaszoBuTe BCe yCIOBHS, NPHU KOTOPHIX PAaBHOBECHE B CHUCTEME CMEIIACTCS B CTOPOHY
obpasoBanus ammuaka: Na(r.) + 3Ha(r.) <« 2NHs(r.), AH° = — 924 xJIx. Jaiite
o0ocHoBaHHbIH oTBeT) (1 Gamn)
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IIpumep 3axanus 1ist py0e:KHOT0 KOHTPOJIA 2

1. Brruucnure temmneparypy KHIEHUsI pacTBopa, coaepskamiero 10 r rimnepuna B 400 r
BobIL. (1 Gamr)
2. UeMmy paBHa KOHCTaHTa Jauccouuranuu MypaBbuHoOW kuciaotrel HCOOH, ecnu creneHnb

mucconuaiuu e€ B 0,1 M pactBope paBHa 4,5%?(1 6amr)

3. Vkaxkure, Kakue u3 coiei, (opmynsr koropeix: NaCl, K,COjz; ZnSO,; NH;SCN
noaBepraotcst ruaponn3y. CocTaBbTe HMOHHBIE UM MOJEKYISPHBIC YPaBHCHHS pPeaKInid
ruaponusa. B kakoil nBet Oyzaer okpaileH (hUOJNETOBBINA JAaKMyC B BOJHBIX PacTBOpPaxX JaHHBIX
coneit. (1 6amr)

4., PacooioXurte KOMIUIEKCHBIE COEIUHEHUS Pd2+, Hg2+, Pt*" u Cd** ¢ quragaomM Bros
HOPS/IKE YMEHBIICHUsT YCTOWYMBOCTH. HeoOXomumble JaHHbIC BO3bMHTE B crpaBouyHmke. (1
OaJut)

5. Tlokaxwure IBONCTBEHHOCTh OKHCIMTEIHLHO-BOCCTAHOBHUTEIBHBIX CBOMCTB (ocdopa Kak
npocToro BeuecTBa. [IpuBenuTe npumepsl ypaBHEHHUM peakiuii, B KOTOpbIX (ocdop sBiseTcs:
a) okuciuTeneM; O0) BOCCTAHOBUTEIEM, B) MPOSBISIET OKHCIUTEIHHO-BOCCTAHOBUTEILHYIO
JBOMCTBEHHOCTB. (1 Gamr)

6. HekoTtopoe opranmyeckoe BEMIECTBO COAEPXKUT 1o macce 85,7% yrmepoma u 14,3%
Bojiopoa. InoTHOCTh maHHOTO BelecTBa MO BOAOPOAY paBHa 21. Ompenenute CTPYKTYpPHYIO
dbopMyIly BeEIIECTBA, €CIM HM3BECTHO, YTO OHO OOCCIBEYMBACT OPOMHYIO BOJIY U HMEET
HeluKIndeckoe crpoenue. (1 6amr)

IIpuMepHBIH CIHCOK BONPOCOB K 3a4ETy
1. DkcnepumeHTanbHbIE 0OOCHOBAHMSI CJIOKHOCTH CTPOEHUS aToMa. ATOMHas Mojielb ToMcoHa.
[Tnanerapnast Mmoaens cTpoeHus aroma Pezepdopaa. [locrynarer bopa.
2. OCHOBHBIE TIOJIOKECHHS KBAaHTOBOW MEXaHHMKH. BeposTHOCTHash MOJelb aToMa BOJOpOJa.
BonnoBas ¢yHKIMSI, aTOMHAast OpOUTAaIIb, IEKTPOHHOE 00JIAKO.
3. XapaKkTepuCTHKa COCTOSIHHS JIEKTPOHA B aToMe. KBaHTOBBIC uncia, nx (GU3NIECKUN CMBICIT.
4. s,p,d,f-opouranu. EMkocTh 3HEpreTnueckux ypoBHei. [[pHHIUITBI 3aM0THEHUS YICKTPOHAMH
ATOMHBIX OpOuTaseH.
5. Tabnuua xuMudeckux »3ieMeHToB. [lepuonnyeckuil 3aKOH W TEpUOJMYECKass cCHCTEMa
XUMHYECKHX 3JIEMEHTOB B CBETE€ TEOPUU CTPOCHHUS aToMa.
6. IlepHoAMYHOCTh B U3MEHEHNUHU CBOMCTB 3JIEMEHTOB: PAUYyChl aTOMOB, SHEPIMH MOHU3ALMH U
CPOJCTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATENbHOCTH, BAJICHTHOCTH U CTENIEHU OKUCIICHHUS.
7. IleppogMYHOCT, B HW3MEHEHHWU CBOWCTB KHUCJIOPOJHBIX M BOJOPOAHBIX COCIUHEHUH
AJIEMEHTOB 110 IIEPUO/IaM U TPYIIIaM.
8. Xumunyeckas cBsi3b. Buabl cBsi3u. OCHOBHBIE XapaKTEPUCTUKH XMMUYECKOH CBSI3H.
9. CpoiicTBa KOBWICHTHOH CBSI3W (HACHIIAEMOCTh, TOJSAPHOCTh CBSI3M W MOJIEKYIIHI,
HOJISIPU3YEMOCTb CBSA3H), MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOH CBSI3H.
10. TuOpummuzamus opOuTasneil. 6 U T cBs3u. KpaTHOCTH CBSI3H.
11. WonHas cBs3b, MEXaHU3M ee oOpazoBaHMs. Meramnnueckas cBsi3b. CBOHCTBa MOHHOU M
METAJUIMYECKON CBSI3U.
12.  Tunsl KpUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOIMCTB BEIIECTB OT BHUJA CBSA3M U TUIA
KPUCTAJUIMYECKON PEIETKH.
13. Tlonsatue O CKOpPOCTH XHMHUYECKHUX peakiuil. DakTopbl, BIUSAIOIIME HA CKOPOCTb
XUMHYECKHUX PEaKIUM.
14. 3axon geiictBus macc. KoHCTaHTa CKOPOCTH peakun, €€ GUu3nyecKuii CMBICII.
15. BnusHue TemmnepaTypbl Ha CKOpPOCTh xuMmuueckod peakuuu. [IpaBuno Bant-T'odda.
AKTHMBHBIE MOJIEKYJIBI M SHEPIUs aKTUBALMU. Y paBHEHUE AppeHuyca.
16. OOpatumple © HeoOpaTUMBIE peaknuu. XWUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHYECKOT'O PABHOBECHUS.
17. Cwmemenue xumudeckoro paBHoBecus. [Ipunnun Jle-1llarense.
18. TenuoBsie 3¢pdexTsl peakiuii. TepmoxuMudeckre 3aKOHbI M YpaBHEHHSL.
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19. BuyTpeHHss SHEPTHs U SHTANBNNA. DHTAIBINA 00pa30BaHMUS XUMHUECKUX COSAMHEHUH.
20. DOwuTponwms u e€ U3MEHEHHE MPU XUMHUYECKUX Tporeccax M (Ppa30oBbIX mepexoaax. Y CIOBUs
CaMONPOM3BOJILHOTO POTEKAHUS XUMUYECKUX peakumii. DHeprus ['m6oca.

21. Knaccudukanus pacTBopoB. MexaHu3M Ipolecca pacTBopeHMs. ['mapatHas Teopus
Jd.N.Menneneesa.

22. KoHuenrtpanust pactBopoB. [IponeHTHas KOHLIEHTpaLMs, MaccoBasl 101 PacTBOPEHHOTO
BeulecTBa. MousipHasi KOHLIEHTpauusi pacTBopoB. HopMmanbHas KOHLEHTpalusi pPacTBOPOB.
OKBUBAJICHT JIEMEHTA U CIIOKHOTO BEILECTBA.

23. CaoiicTBa pa30aBIEHHBIX PACTBOPOB HEAIEKTPOIUTOB. OcMoc. OCMOTHYECKOE JTaBJICHUE.
3akon Bant-I'odda.

24. Teopust 3meKTpoaUTHYECKON aucconmanui. OCHOBHBIC MOJIOKEHHUS TEOpUU. MexaHu3Mm
JUCCOLMALNY BEILECTB C PAa3JINYHBIMU BUJAMH CBSI3H.

25. DnekTpoiMTHYecKas Iucconuanus BoAbl. MoHHOe mnpou3BeneHue BoAbl. BomopoaHblit
IIOKa3aTelb.

26. CreneHp AUCCOUMAIMU AIEKTPONUTOB. CHUIIBHBIE U ClTa0ble AIEKTPOIHTHI.

27. Jluccommanusa cnalpix saekTposnToB. KoHcTanTa nauccounuanuu. 3akoH pa3BelEeHUS
OcrtBanbua.

28. Peakuuu oOMeHa B pacTBOpax 3JIEKTpoiMTOB. HampaBineHHOCTh peakuuii oOMeHa B
pacTBOpax 3JIEKTPOIUTOB.

29. Ilpou3sBeneHHe pacTBOPUMOCTH. Y CIIOBHs 00pa30BaHUs U PACTBOPEHUS OCAIKOB.

30. Tmaponmu3 coseii B BomHBIX pactBopax. Ciydam rtuaponmsa. CTemeHb THAPOIH3A.
KoncranTa runponusa.

31. CreneHp OKHCICHHS 3JIEMEHTOB. OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIMH. MeTOo bl
3JIEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO OasiaHca.

32. BaxHeilmme OKUCIUTEIN ¥ BOCCTAHOBUTENH. POlIb cpelbl B MPOTEKaHUH OKHUCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN.

33. Kraccudukanusi OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX peaknuii. VX poib B mpupoae u
TEXHHUKE.

34. TloHATHS O KOMIUIEKCHBIX COeIMHEHHIX. HOMEHKIIaTypa KOMILIEKCHBIX COCTUHEHUH.

35. CBoiicTBa KOMILIEKCHBIX coeJMHEHNH. KOoMIUIeKCHBIE COeIMHEHUS B IPUPO/IE.

36. OcHOBBI OpraHuyecKkod XUMHH. [IpHUuHBI MHOTO00pa3usi OPraHUYECKUX COCAMHEHUI.
Teopuss XMMHYECKOTO CTpOEHHs opraHudeckux BemiectB A.M. byrneposa. Hampasnenus
Pa3BUTHSI TEOPUU.

37. Knaccupukanuss M HOMEHKJIATypa OpPraHWYECKHX coeluHeHUH. @OyHKIMOHAIbHbIE
rpynnsl. [lonu- u rerepodyHKIIMOHAIBHBIE BEIIECTBA.

38. OcobeHHocTu peakuuii B oprannyeckoit xumun. Knaccudukanus peakuuii no xapakrepy
M3MEHEHHUs cyOcTpaTa U 10 IPUpOJIE peareHTa.

39. Ilpupoansiii ra3. Kamenssiii yroms. Mecropoxxaenus. CoctaB. OCHOBHbIE HalpaBlIeHUS
nepepaboTKU U UCTOIb30BaHHE.

40. Hedts. Mecropoxaenuss u pasBegaHHble 3amackl. CoctaB  HepTu. IlepBuunas
nepepaboTka HepTH U KpeKUHT HedTenpoAykToB. IlpoaykTel mnepepaboTku HedpTH U UX
MCIIOJIb30BaHUE.

6.5. ®oH/1 OLIEHOYHBIX CPEICTB
[Tonublit OGaHK 3aAaHUP AN TEKYLIEro, pyOEKHBIX KOHTPOJEH M IPOMEXYTOYHOU
aTTecTaluy M0 JUCLUIUIMHE, I0Ka3aTeld, KPUTEPUH, IIKalIbl OLEHUBAHMS KOMIICTEHLINH,

MCTOANYCCKUC MAaTCpHajibl, OIPCACIAIOIMINC MTPOUCAYpPbl OLCHUBAHUA O6paBOBaTCJIBHBIX
PE3YyIbTAaTOB, IPUBCACHLI B y‘Ie6H0-MeTO,}II/I‘IeCKOM KOMIIJICKCE NUCHUIIIINHBI.
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7. OCHOBHASA U JOINOJIHUTEJIBHASA YYEBHAS JIMTEPATYPA
7.1. OcHoBHas1 yyeOHasi JJUTEeparypa

1.  T'munka H.JI. O6mas xumus: Ydyebnoe nmocodue mist By30B. — JI.: Xumus, 2012, — 720 c.

Koposun B.H. O6mias xumust. — M.: Beicias mkozna, 2006. — 557 c.

3. OOmas xumus [DnexkTpoHHBIH pecypc]| : yueOHuk / A. B. Xomuun ; mox pen. B. A.
Ilomkoga, A. B. Komuauna. - M : I'DOTAP-Menua, 2014. —
http://www.studentlibrary.ru/book/ISBN9785970429563.html

N

7.2. lonoJiHUTEILHAS y4eOHas1 JJuTeparypa:

=

Crnecapes B.M. Xumust. OcHoBbl xuMuu xkuBoro. — C-116.: 'ocxummsgat, 2000. — 768 c.

2. PabunoBuu B.A. XaBun 3.5. Kparkuii xumudeckuii cnpaBounuk. — JI: Xumus, 1991. — 432
c.

3. CnpaBo4HHK 10 00IIEH U HEOPTAHUYECKOW XUMUU [ DIeKTpoHHBIN pecypc] / Jluaun P. A. —

2-¢ H31I., ucmp. u JIOII. — M. : KomocC, 2013. —

http://www.studentlibrary.ru/book/ISBN9785953204651.html

8. YHYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIUXCA

B xome camocrosTenbHON pabOThl OOYYAKOIIUICS W3ydaeT TEOPETHUYECKUN MaTepuall,
UCIIOJIB3YS UICTOYHHUKH U3 TIEPEYHSI OCHOBHOM U JOTIOJIHUTEIBHON YIeOHOM INTEpaTypHhI, a TAKKE
y4eOHO-METOIMYECKUE MaTEePUaIIbl, TOATOTOBICHHBIC ITPEIIOIaBaTEIIEM:

Xumus. MeTonudeckue yKa3zaHusl JUIsl TIOJTOTOBKU K JIAOOPATOPHBIM 3aHITHIM 110 XUMUH IS
CTyJeHTOB HampaieHus noarotoBku 05.03.06 — Dkonorus u npupogomnons3oanue, 05.03.02 —
['eorpadus. — Kypran, 2022. — 30 c.

9. UTH®OOPMAIIMOHHBIE TEXHOJIOI'UH,
ITPOI'PAMMHOE OBECIIEYEHUE
N UHOOPMALMOHHBIE CITPABOYHBIE CUCTEMBbI

1. OBC «Jlanb»
2. ObC «KoHcynbTaHT CTyaeHTa»
3. OBC «Znanium.comy

10. MATEPMAJILHO-TEXHUYECKOE OBECITEYEHUE
T CHUTIINHBI

MartepuanbHO-TEXHUUYECKOE OOeCcTieueHre M0 peaTn3aliil JUCIUIIITMHBI OCYIIECTBIISETCS
B cooTBeTcTBUH ¢ TpeboBanussMu @I'OC BO no nanHo# 00pa3oBaTenbHON IporpaMMe.

11. U1 OBYYAIOIUXCSA C UCITOJBb30OBAHUEM JIUCTAHIIMOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOT M

[Ipn wncnonb30BaHUM 3JIEKTPOHHOTO OOYYEHHsS U JAMCTAaHLIUMOHHBIX O00pa30BaTENbHbBIX
texHosyoruil (manee 30 u JIOT) 3aHATHSA MOTHOCTHIO MU YACTUYHO TPOBOJSATCS B PEKUME
onnaiiH. O0beM TUCHUIUIMHBI U paclpeielieHue Harpy3ku 1Mo BuaaMm paboT COOTBETCTBYET II.
4.1. Pactipenenenue 6auioB COOTBETCTBYET M. 6.2 MO0 MOXKET ObITh U3MEHEHO B COOTBETCTBHHU
¢ pemernemM kadeapsl, B caydae nepexona Ha D0 um JIOT B mpomecce oOydenus. Pemenue
kadenpsl 00 UCMOB3yEeMBIX TEXHOJOTHIX U CUCTEME OIEHUBAHUS JOCTIKCHUN 00ydYaromuxcst
MIPUHUMACTCS C YISTOM MHEHHS BEIYIIIETO MPEIOIaBaTeIIs U JOBOAUTCS IO OO YJIAFOIIIHXCSI.
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http://www.studentlibrary.ru/book/ISBN9785970429563.html

[MPUJIOXEHUE 1
AHHOTaIus K paboyeit mporpaMme IUCHUTLITUHBI

«XHMUA»

00pa3oBaTeNnbHON MPOrpaMMbl BBICIIETO OOpa30BaHUs —
nporpaMMbl OakanaBpHuara
05.03.02- I'eorpadus
HanpasnennocTs:
I'eonndopmanuoHHbIE CUCTEMBbI

Tpynoemkocts muctmminabl 3 3E (108 akamemudecknx yaca)
Cemectp: 1 (ounas popma o0yueHus)
dopma NpoMeKyTOUHOM aTTeCTAlluu: 3a4ET

ConepxaHue TUCHUIUINHBI
DJIEKTPOHHOE CTpOEHHE aroMa. [lepmoandeckuii 3aKOH M MEPUOIUYECKAS
CUCTEMAa XHMHUYECKHX DJEMEHTOB. XMUMHYECKas CBSI3b M CTPOCHHUE BEILIECTBA.
CKOpOoCTh XMMHYECKOW peakiuu. XuMuU4YecKoe paBHoBecue. Bopa. PacTtBopbl
HEIJIEKTPOIUTOB. MOHHBIE paBHOBeCHMs M OOMEHHBIE pPEaKIMU B PaCTBOPAX.
KommiekcHble  coequHeHus.  OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
OCHOBBI OPraHUYECKON XUMHUH.
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