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1.OFBbEM JJUCIHUIIVIMHBI
Bcero: 3 3auetHbIX equHUIBI TpyaoeMKkocT (108 akageMuyeckux yaca)

QOunas popma o0yueHust

N Ha Bcro Cemectp
Bun yueGHO# paboThI
JUCLUIUTUHY 1
AyauTOopHbIE 3aHATHS (KOHTaKTHAasl padora c
npenojaBarejiemM), BCero 4acoB 48 48
B TOM 4HcCJIe:
Jlexuun 16 16
JlaGopaTopHbie pabOThI 32 32
IIpakTueckue 3aHsATHS - -
CamocrosiTesibHAast paboTa, BCero 4acoB 60 60

B TOM 4YHcCJI€:

[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 IIPOT'PAMMBI

JucnuniamHa XuMUs OTHOCUTCS K 00s3aTeIbHOM YacTH JUCIMIUINH OJIoKa 1.

OcBoeHue 00Yy4arOIIMMUCS TUCHUILUIMHBI XUMHS OMTUPAETCS HA 3HAHUS, YMEHUSI, HABBIKU U
KOMIICTCHIINKM, TPHOOPETCHHBIE B IIIKOJBHOM Kypce XHMHH, (HU3UKM W MaTEMaTHKHU.
OOyuarommuics JOJDKEH BIaJCTh 3JIEMEHTAPHBIMU XUMUYECKUMU MOHSATHUSMH, XUMHUYECKUM
SI3BIKOM, UMETh TPEJCTaBIEHHE O padoTe C XMMHUYECKUMH DPEAKTUBAMH U O0OPYIOBAHUEM.
3HaHUs, YMEHUS U HABBIKM, IOJYYEHHBIC MPU OCBOCHUU TUCHUILIUHBI XUMHUS, SBISIIOTCA
HEOOXOAMMBIMH IS OCBOCHHSI TOCIICIYIONIUX AUCIUIUIMH: KIMMATOJOTHUS, THAPOJIOTHS,
OHOJIOrHs, SKOJIOTHS, TCOIOT .

3. INIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

Llenmpto OCBOCHUS MUCHMUIUIMHBI XHMHUS SBISCTCA OOOOINCHHWE, CHUCTeMaTH3alus |
yrayOieHne 3HaHWi 10 XMMHUU; OCYIIECTBIEHUE MHTETpaIlMi MaTephalia Ha OCHOBE OOIIHOCTHU
MOHSTUN, 3aKOHOB, TEOPHM, MOAXOJOB K KIacCH(UKAUU BEUIECTB M 3aKOHOMEPHOCTEH
MPOTEKAHUS XUMUYECKUX PEAKIUM.

3ajauaMu U3y4eHUsI TUCIUIUIUHBI SBIISIOTCS:

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

- OBJIQJICHUE YMEHMSIMH XapaKTepHU30BaTh BELIECTBA, MAaTEPUaAIbl U XUMUUYECKUE PEAKIIUU;
BBITIOJIHATH  JTAOOPATOPHBIE OSKCIEPUMEHTHI; MPOBOJUTH pACUYEThl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM; OCYLIECTBIATh MOMCK XUMUYECKOW MH(GOPMAILIUU U OIICHUBATh
€e JIOCTOBEPHOCTh; OPUEHTUPOBATHCA U IPUHUMATH PEIICHHS B IPOOIEMHBIX CUTYAILIHSIX.

Komnereniuu, popmupyemblie B pe3yinbTaTe OCBOCHUS TUCIUIUINHBIL:

CIOCOOeH MpPHUMEHATh 0a30Bble 3HAHUSA B 00JACTH MAaTEMaTHMYECKMX M €CTECTBEHHBIX
HayK, 3HaHUS (YHJAMEHTAJIbHBIX pa3[eloB HayKk O 3emiie MpH BBINOJIHEHUH paboT
reorpadudeckoii HampasienHocTr (OITK-1).

B pe3ynbrare U3ydeHus AUCHUILTUHBI 00YYatOLUiCs JOKEeH:

3HATh. (PyHJAMEHTAJIbHbIE TOHSATHUS, 3aKOHBI M TEOPHM KJIACCHYECKON U COBPEMEHHOM
XUMUH,

YMETh. aHaJIM3UPOBATh JIaHHBIE, MOJIYYEHHbIE B PE3yJbTaTe SKCIEPUMEHTA, TPAaMOTHO
OOBSICHATH Pe3yJbTaThl IKCIIEPUMEHTA; PabOTaTh ¢ XUMHUECKUMH BEIIECTBAMH, JJAOOPATOPHBIM
000py/I0BaHUEM U aJaNTHUPOBATh 3HAHUSA U YMEHUS, MOJIyYEHHBIE B KypCce€ XUMHUHU K PELICHHIO
KOHKPETHBIX 3a]1a4, CBSI3aHHBIX C MPO(ECCHOHANBHOM eI TeIbHOCTHIO;

BJIaJIETh.  HaBBIKAMU  SKCIIEPUMEHTAJIBHBIX  HCCIEJOBAHMM  JUIsI  BO3MOXKHOCTHU
UCIIOJIb30BaHUS UX B MPO(HECCHOHAIBHON JeITETbHOCTH.

Nuaukaropel u JIECKPUIITOPBI 4acTu COOTBETCTBYIOLLIEH KOMIIETEHIINH,
dbopmupyemMold B MpOIECCE M3YYCHHS JUCHHUIUIMHBI  «XUMUSA», OIECHUBAIOTCA TMPHU
MIOMOIIM OLIEHOYHBIX CPEICTB.



[Tnaaupyemblie pe3yiabTaThl O0yYSHHS MO AUCHUILTHHE « XUMUS», HHIUKATOPBI
noctwkenns komnereHiuu OITK-1, mepedyeHb OlIEHOYHBIX CPEJICTB

Ne Kon HaumenoBanue Kox [Lnanupyembie HanmenoBanue
/Tl | MHAUKATOpa HHIAUKATOpa [UIAHUPYEMOT'O pe3yJIbTaThI OLICHOYHBIX
JOCTHXKECHUSA JOCTHXKEHUSA pe3ynbTara 00yJeHus CpencTs
KOMIIETCHIIUHU KOMIIETCHIIUU 00y4eHus
1. UI-1onk1 3HaTh: 3 (UA-1onk.1) 3HaeT: TeopeTHUueckue | 3amaHus
(byHIaMEHTaIBHBIE OCHOBBI XMMHH, POJIb | TEKYLIErO u
MOHATHS, 3aKOHBI | XUMHUH B | pyOeKHBIX
TEOPUH KIIACCUUECKOU €CTECTBO3HAHUH, KOHTpOJIEi
u COBPEMEHHOM 3HAUEHHE B JKM3HH
XHMUH COBPEMEHHOTO
o0mecTsa
2. WUI-20mk1 VMeTs: Y (UO-20mk-1) VwMmeer: TpeboBanus K
aHaJIU3UpPOBaTh CHCTEMaTH3UPOBaTh U | O(OPMIICHUIO
JlaHHBIE, MOJy4YE€HHbIE aHaIU3UPOBAThH J1a00PaTOPHBIX
B pe3ynbTare Pe3yIbTAThI paboT, BOMPOCHI
OKCIICPUMCHTA, XUMHUYECCKUX JJIA 3alIUThI
IPaMOTHO OOBSICHSTH 9KCIIEPUMEHTOB, pe3yIbTaToB
pe3yIBTAThI HaOJIIOIEHUIA, 7TabopaTOPHBIX
IKCIIEPUMEHTA,; W3MEpeHni, a Takxke | paboT
paboTaTh c pe3yabTaThl PacueToB
XMMHUYECKMMHU CBOMCTB BEILIECTB
BEILECTBAMH,
11a00paTOPHBIM
000pyI0BaHUEM u
aanTHPOBATh 3HAHUS
51 YMEHU,
TIOJIYYCHHBIE B KYpCE
XAMHH K PEIICHHIO
KOHKPETHBIX  3aj1ad,
CBSI3QHHBIX c
npo(heCcCHOHATBHOM
JEATEILHOCTHIO
3. N-3omk-1 Buagers: HaBbikamu | B (M-3omk.1) Bnameer: mnpuémamu | Bompockr IS
9KCIIEPUMEHTATBHBIX aHanaM3a 1 000OIIEHUS | 3ALUTHI
UCCAEIOBAHUN  JIIs PE3yIbTaTOB pe3yIbTaToB
BO3MOHOCTH COOCTBEHHBIX 71a00paTOPHBIX
HUCIIOJIb30BAHUA UX B OKCIICPUMEHTOB u pa60T, 3aJaHus
npodeccHoHaIbLHON pac4eTHo- PYOEXXHBIX
JEATEIIbHOCTU rpaduyeckux padbor KOHTpOJIEH
4. COIEP KAHHUE INCIHUAIIJINHBI
4.1. YueOHO-TeMaTHYECKUH MJIaH
H Koan4yecTBO 4aCOB KOHTAKTHOI
oMep paﬁoTl)I C nmpenoaaBarejieM, 4ac
PyOex | paspena, | HammeHoBaHme pa3jea, TeMbI
JlabopaTopHble
TeMbI Jleknun
padoThl
[lepuoanueckuii 3aKOH 51
P1 [Tepnonnueckas cucrema 5 6
Py6ex XUMHUYECKUX 3JIEMEHTOB "
1 CTPOEHUE BEIIECTBA
P2 OCHOBBI XUMUYECKOU 4 8
TEPMOAVNHAMUKN U KNHETUKU
Py6ex P3 PactBopel. MonHBIE paBHOBECHS B 4 8




2 pacTBopax 3JIEKTPOJIUTOB.
I'mpponus cosent

OkucnuTenbHO-
P4 2 4
BOCCTAHOBUTEJIHHBIC PEAKIIHH
P5 OCHOBBI OPTaHMYECKOW 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 MPECTaBICHUNH 00 aroMe KakK CIIOXKHOW CHCTEME.
OTtkpeiTHE 3M€KTpOHA. PajaMoakTUBHOCTh. DJIEKTPOHHOE CTpOEHHE aroMa. Mojenu aroma
(Tomcona, Pesepdopna, bopa, coBpemeHHass KBaHTOBO-MeXaHWYecKash Mojelb). BomHoBas
(GyHKLMSI, COCTOSHUE JIEKTPOHA B aroMme, KBAaHTOBble uucia. [IpaBuia 3amoJIHEHUS aTOMHBIX
op6utaneit, npunuui [laymu. CTpoeHue aTOMHBIX siiep, U30TOMbI. YCTOWYMBBIE U HEYCTOMYUBEIC
a1pa.

[lepuonuuecknii 3akOH M MEPUOIMYECKAsT CHUCTEMa XUMHUYecKuX anemeHtoB JI.W.
MenneneeBa. CoBpeMeHHass (OPMYIHPOBKA M (DU3HUYECKUI CMBICT TEPHOAMYECKOTO 3aKOHA.
3HaueHue NepuoAnYecKoro 3akoHa. CBoilCTBA aTrOMOB U BEIIECTB, HM3MEHSAIOIINECS
NEPUOIUYECKHU.

XuMmuyeckasi CBA3b. Buapl XuMu4yeckod cBs3u. MexaHH3Mbl 00pa30BaHUs U CBOWCTBA
KOBAJICHTHOW CBA3U. Meron BaleHTHBIX cBs3ed. Kparaele cBsa3u. IlomsspHOCTH CBSI3M M
JTUTIONBHBIA MOMEHT, MOJSPHOCTh MoJeKynbl. OOpa3oBaHHEe aTOMHOM KpHUCTaJUIMYECKOU
pemetku. MonHas cBs3b u ee cBoiicTBa. Bomopoanas cBs3b. Cuisl Ban-nep-Baanbca.

Tema 2. OcHOBbI XMMUYECKO TEPMOAMHAMUKH U KHUHETUKH

BuyTtpenHnsis sHeprus u €€ cBoiicTBa. DHTanbmnMs. TepMoXuMHus. 3HAUEHUE MEPBOTO
3aKOHA TEPMOJMHAMHUKHU JJI U3YYECHHsS] TEOXUMHUUYECKHX MPOIECCOB. DHTPOMNHUS U €€ CBOWCTBA.
TepMmoanHaMuyeckas KIacCU(PUKAIUS PEAKIIHA.

[Tonsitue ckopoctu peakiuu. CpeAHsis U UCTUHHAS CKOPOCTh XMMHYECKHX PEaKIIHil.
@DakTOpHI, BIUSAIOIINE HA CKOPOCTh PEAKIIUU. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIIEHTPAlluU
pearupyromux BemecTB. 3aKOH JEUCTBYIOIIMX MacC. 3aBUCUMOCTh CKOPOCTH OT TEMIIEPATYPHI U
npuponabl BemiecTB. llpaBuno Bant-I'odda. DHeprus aktupBanuu. YpaBHeHHE AppeHuyca.
Karanuz. Mexanusm u Bujbl katasinza. CKOPOCTh PEAKIIUU B TETEPOTCHHBIX CUCTEMAX.

HeoOpatumbie 1 o0paTuMble peakivd. XUMHYECKOE paBHOBECHE. Y CIOBHUS CMEIIECHUS
paBHoBecus, npuHiui Jle-Illatense. KoHcTaHTa XMMUYECKOTO PAaBHOBECHS.

Tema 3. PacTBopbl. MoHHBIE paBHOBeCHsI B pPacTBOpPax JIEKTPOJIUTOB. I'mapoJus
cosle

Boma kak  pactBopuTenb, aHOMaibHble  cBoiMcTBa  BoAbl.  Kitaccudukanus
MHOTOKOMIIOHEHTHBIX CHUCTEM: JIUCIIEPCHBIE CHCTEMBbI (B3BECH, KOJUIOMJHBIE CHUCTEMBI),
UCTUHHBIE pacTBOphl. CrnocoObl BBIpAXKEHUS COCTaBa pacTBOpPOB. MexaHu3M mpolecca
pacTBopeHMs. Xumuueckass Teopust pactBopoB (.M. MenneneeBa. PacTBOpUMOCTb TBEPIBIX
BeniecTB B Boje. KoadduuueHT pacTBOPUMOCTH M €ro 3aBHCHUMOCTh OT TeMIIepaTyphl.
PacTBOpHMOCTb XHUJIKHX U Ta3000pa3HbIX BewlecTB. 3akoH [enpu. 3akon Payns u cnenctsus u3
Hero. ®Dusuko-xuMHUyeckHe CBONCTBa pa30aBIE€HHBIX PACTBOPOB: OCMOC, KPHOCKOMUS,
s0ymurockomnusi. 3akoH Bant-T'odda.

OTKIIOHEHHE CBOWCTB Pa30aBICHHBIX PACTBOPOB COJICH, KHCIIOT U OCHOBAaHUU OT 3aKOHOB
Payns wu Banr-Todbda. DOnekrpomutudueckas mguccouuanus. WoOHBL DIEKTPOTUTH U
HENIEKTPOIUTHL. OCHOBHBIE MMOJIOKEHUSI TEOPUHM IJIEKTPOJUTHUYECKON auccoruanuu. CreneHs



AIEKTPONIUTHUECKON auccouuanuu. CunbHble W cialOble 3MeKTponuThl. COCTOSIHME CHIIBHBIX
ANIEKTPOJIUTOB B pacTBope. MonHas cuna pactBopa. [lonstue 06 akTuBHOCTU U KO3 duIieHTe
AKTUBHOCTM MOHOB U MoJekyl. IlpumeHeHue 3akoHa JEHCTBYIOIIMX Macc K Ipoleccy
JUCCOLMAIU cla0bIX 31ekTponnuToB. KoHcTanTa qucconuanuu. 3akoH pa3zdasinenus OcTBaiba.

Kucnotsl, ocHOBaHHMS, COJIM B CBETE TEOPUU AIIEKTPOIUTHUECKON AMCCOLMALIUH.
OCHOBHOM ¥ KHCIOTHBI THUIl JUCCOLMALMU TUIPOKCUIOB. AMGOTEpHBIE TUIPOKCUIBL
IIporonmuTrueckas Teopus KUCIOT U ocHOBaHM. Teopus JIptouca. {ucconmanus Boasl. MloHHOE
npousBeAeHrue Bojabl. KOHIEHTpalusi MOHOB BOIOPOJAa B HEUTPAIbHOM, KHUCIIOH, IIEITOYHOU
cpenax. Bonopoausiii nokasarens, pH. MHaukaropst.

OOMeHHbIe peaklliy B pacTBOpax 3MeKTponuToB. ['maponus coneit. Ctenenb ruapoInsa.
Koncranra rugponusza. Pasuele ciydam ruaponmsza. OOpatuMblii ¥ HEOOPAaTHMBIA THIPOIHU3.
@akTopbl, CMEIIAIOIIME HampaBieHue ruaponu3a cojed. CryneHyarslii Truaponaus. Poib
TUIPOJIN3a B XMMHUECKHUX IIPOLECCaX, B IPOLECCaX BbIBETPUBAHMS MUHEPAJIOB U TOPHBIX IIOPO/L.

Tema 4. OkHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIHH

Crenenp oxucieHus snaeMeHToB. Kiaccudukauus peakuuii B CBeTe 3JIEKTPOHHOM
teopun. OcHOBHble mOHATHS Teopun OBP (okucnurenb, BOCCTAaHOBUTENb, OKUCIEHUE,
BOCCTaHOBJIeHHE). MeTo bl cocTaBieHus: ypaBHeHH OBP: MeTo1 31eKTpOHHOT0 M 3J€KTPOHHO-
MoHHOro OanaHca. Binusiaue cpenpl Ha nporekanue OBP (Ha mpumepe coeanHeHui Mapraiia u
xpoma). Baxneilmue okucnutenu u BoccTtaHoBuTenu. 3HaueHue OBP B kuBoil U HEXHUBOMH

PUPOJIE.

Tema S. OcHOBBI OPraHM4YecKOM XUMHH

Knaccupukanuss v NpuUHIMIIBI HOMEHKJIATYpbl OpraHMYeCKUX coeauHeHuil. Teopus
CTPOEHUS OpraHnyecKux coennHeHudl A.M. ByTiepoBa 1 OCHOBHbIE HAIlpaBJIEHUs €€ pa3BUTUS.
N3omMepuss OpraHMYeCKUX COEJUHEHUH. DNeKTpoHHbIE 3((EKThl B MOJEKYJIaX OPraHUYeCKHUX
COEIMHEHUI M UX BIMSHHUE HA PEAKIIMOHHYIO CIIOCOOHOCTH BemiecTB. OCOOEHHOCTH pEeaKInil B
OopraHudeckoil xuMuu (TMoHsTHE cyOcTparta U peareHta). [logxoap! kK Ki1accupuKalMy peakiui.
MexaHu3MBbI peakui.

IIpuponHble UCTOUYHUKN YIIIEBONOPOAOB. lIpuponHbIii ra3: OCHOBHBIE MECTOPOXKACHHUS,
COCTaB, HalpaBl€HUs HCNONb30BaHUA. HedTh M momyTHBIM Ta3: MECTOPOXKAEHHS, COCTaB.
[Tepepabotka HedTH (mepBUYHas W BropuuHasi). I[Iuponus. Pudopmunr. Bonpocsl skonoruw,
CBSI3aHHBIE C J100bIYEH M TPAHCHOPTHUPOBKOW YyrieBopopoaoB. KameHHbI yronb. OcHOBHbIE
IIPOAYKTHI KOKCOBAHHS KAMEHHOTO YIUI U UX IPUMEHEHHUE.

4.3. JlabopaTopHble 3aHATHS

Homep Hopmatu
pasaesa | HammenoBanme B
HaumeHoBaHMe NPAKTHYECKOI0 3aHATHS
a, paszaena, TeMbl BpPEMEHM,
TeMbI yac
[Tepuoanueckuit OnpeneneHne MOJISIPHOM Macchl SKBUBAJIEHTA 5
3aKOH U (;10)
[epuonnueckas [lepuonnueckuidi  3aKOH W I[EpUOIUYECKAs
Pl CHUCTCMa CUCTEMa XUMUYECKHX DJIIEMEHTOB B CBETE TEOPHUH 2
XUMHYICCKHUX CTpOEHHUsI aToMa (pelIeHue 3a1a4)
BJIEMEHTOB U
cTpocHHe Xumuyeckass  cBsi3b.  CTpoeHHe  BENIECTBA 2
BewwecTBa (petenue 3aayv)




OCHOBBI XMMUYECKON TEPMOJIUHAMUKHU (PEIICHUE 2
3a7a4)
OCHOBBI CKOpOCTh XMMHUYECKOW peakiuu Hu (axTopsl, 5
P XUMUYECKOU BITUSIIOIIUE HA CKOPOCTh peakuuu (Ji0)
TEPMOJMHAMUKHN | Xymugeckoe paBHOBecHe (J10) 2
Y KUHETUKU
Pemenue 3aga4 no KUHETHKE. 1
PyOexnblii KOHTpPOJIb Nel 1
PactBopbl. CriocoObl IPUTOTOBJIEHUSI PACTBOPOB 2
PacTtBopbI. 5
Nounbie SI )
. DABHOBECHS B aCTBOPBI HEAJIEKTPOJIUTOB (pEIIeHUE 3a/1a4)
pacTBOpax Peakuuu woHHOro oOMeHa B pacTBopax
3JICKTPOJIUTOB. 3IEKTPOJIUTOB (J10)
I'maponus coneit | Tuaponus coneit (116) 2
Teopust OKHCITUTENBHO-BOCCTAHOBUTENBHBIX
OxucnuTensHo- peakuuii. MeToabl pacCTaHOBKU KO3(PPHUIIEHTOB
P4 BOCCTAHOBUTENIbH | (pEelIeHue 3a/1a4)
bI€ PEAKIIUU OKHCINTENTBHO-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 I OBYYAIOIIINUXCA
IO OCBOEHUMIO JNCHUITJIMHBbI

Jucummumaa XuMusl TIPENoJIaeTcsi B TEYCHNE TIEPBOTO CEMECTpa B BHJE JICKIMOHHBIX U
7a00paTOPHBIX 3aHATHHA, Ha KOTOPHIX MPOUCXOAUT OOBSICHEHHE, YCBOCHHE M IPOBEpPKa
U3y4aeMoro MaTepHaa.

B mpenopaBaHuM AMCUUIUIMHBI MPUMEHSIOTCS 00pa3oBaTeIbHbIE TEXHOJIOTMH: METO[
npoOJIEMHOTO H3JIOKEHHS MaTepHaja; CaMOCTOSTEIbHOE O3HAKOMIICHHE OOYYaloUIMXCsS C
UCTOYHHKAMU HMH(OpPMAIMK, HMCIOJIb30BaHHE WIUTIOCTPATHUBHBIX U CIPABOYHBIX MAaTEpHaJIOB
(Tabnu1Ibl, CIPAaBOYHUKH).

[Ipu npocnymuBaHUU JEKIUH PEKOMEHAYeTCs B KOHCIEKTe OTMEYaTh BCE BaKHbIC
MOMEHTBI, Ha KOTOPBIX 3a0CTpSiET BHUMAaHHE IIperojaBareilb, B YaCTHOCTH Te, KOTOpHIC
HalpaBJIeHbl HA KAUECTBEHHOE BHIMIOJIHEHUE COOTBETCTBYIOIIEH 1a00paTopHOil paboThI.

3a70roM Ka4eCTBEHHOTO BBITIOJTHEHUS JJAOOPATOPHBIX PA0OT SIBJISIETCS CAMOCTOSTENbHAS
MNOJArOTOBKA K HHUM HaKaHyHE IIyTeM IOBTOPEHHMsS MAaTepHajoB JIEKUUH M METOIUYECKUX
pexoMeHpanuii. PekoMeHyeTcst oroTOBUTH BOIPOCHI 1O HESICHBIM MOMEHTaM M 00CYIUTh MX
C MpernojaBareseM B Hayalle JJabopaTopHOU pabOTHI.

[IpemoaBaTenem 3aruIaHUPOBAHO TIPUMEHEHUE Ha Ja00paTOPHBIX 3aHITUSX TEXHOJIOTHIA
pa3BUBAlOIIEH KOONepaluy, KOJUIEKTUBHOTO B3aUMOJCHCTBHUS, pa300pa KOHKPETHBIX CUTYaIHil,
MIOATOMY TIPUBETCTBYETCS B3aUMOOIIEHKA ¥ 00CYKJICHHE PE3yIIbTaTOB PAOOTHI.

Hexotopbie naGopaTopHble 3aHATHS MPEIyCMaTPUBAIOT pEIIEHHE KaueCTBEHHBIX U
pacuétHpIX 3amad. [lpuBercTByercs pabora B KOMaHAE, COBMECTHas JAEATEIbHOCTS,
HalpaBJIeHHAs Ha peuleHHe OoOIIel MOCTaBICHHON 3a1a4yM, MEKIUCHUIUIMHAPHOE OOydeHHe,
HOJpa3yMeBaoNiee HCIOJIB30BAaHUE 3HAHUM W3 Pa3HBIX 00JacTei, TPYNNHUPYeMbIX W
KOHIICHTPUPYEMBIX B KOHTEKCTE KOHKPETHO PelIaeMoii 3aauu.
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JUis  TeKymero KOHTPOJIS YCIEBAEMOCTH IMPEMOJaBaTeIeM HCIONb3yeTcsl OallIbHO-
pEUTHHTOBAsT CHCTEMa KOHTpPOJII UM OLEHKH aKaJeMHYECKOW aKTUBHOCTU. [loaTomy
HACTOATEIHHO PEKOMEHIYeTCs TIIATEIbHO TpOopadaThiBaTh MaTepuan IUCHUIUIHHBI TPU
CaMOCTOSITeNIbHOW paboTe, y4acTBOBaTh BO BceX (GopMax OOCYKICHHS M B3aMMOJICHUCTBHS, KaKk
Ha JICKIHSIX, TaK ¥ Ha JaOOpaTOPHBIX 3aHATHUSX B IIENIAX JIYYIIET0 OCBOCHHUS MaTrepualia u
MOJTyYCHHUsT BBICOKOW OLIEHKH TI0 Pe3yJIbTaTaM OCBOCHHSI TUCIIATUIMHBL.

B kauecTBe pyOEKHOTO KOHTPOJS HCHOJIB3YETCS pEIICHHE pacu€THBIX 3a7ad ¢
00s13aTEIIbHBIM ~ UCIIOJIb30BAaHUEM CIIPABOYHOM JuTepaTypbl. [IpomexyrouHas —arrecramus
npoBOIUTCA B (hopMme 3auéTa.

CamocrosTenbHas paboTa 00YYarOIIErocsi, Hapsay ¢ J1a0OpaTOPHBIMH ayAUTOPHBIMHU
3aHIATHSIMA B TPYIIE, BBINOJNHACTCA (IIPH HEMOCPEICTBEHHOM/OMOCPEIOBAHHOM KOHTPOJIE
MIPErno1aBaresis) Mo ydeOHMKaM ¥ y9eOHbIM OcoOusiM. BBITIOIHEHHE caMOCTOSTEIbHON paboThI
MOJPa3yMeBaeT CaMOCTOSITENIbHOE M3YyYCHHE pAa3[eNioB  IUCIHHUIUIMHBI, [OJITOTOBKY K
71a00paTOPHBIM 3aHATHUAM, K PYOSIKHBIM KOHTPOJIBHBIM MEPOIIPUSATHUSIM H MOJTOTOBKY K 3a4ETYy.

PexoMeHnayemMblil peskuM CaMOCTOATEIbHON padoThl

Pexomennyemas
HanmeHnoBaHue BHIa CAMOCTOSITEIbHOM PadoThI TPYA0EMKOCTb, aKa/l.
qac.

CamocTrosiTeJIbHOE H3YyYCHHUEC TEM NUCHUIIJITUHDBI

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

OCHOBBI XUMHYECKOM TEPMOANHAMHUKU U KUHCTUKHU

XUMHS KOMILIEKCHBIX COSTUHEHUN

NIFL,IN| P | O

OCHOBEBI OpFaHquCKOﬁ XUMHNHU

IMoaroroBka K J1aG0pPaTOPHBIM 3aHATHAM 30
(o 2 yaca Ha Ka)XJ0€ 3aHATHE)
IMoaroroBka K pyoeKHbIM KOHTPOJISAM 4
(o 2 yaca Ha KaXXJIplii pyOex)
IoaroroBka k 3a4éTy 18

Bcero: | 60

6. ®OHJI OHEHOYHbLIX CPEJICTB
JJIA ATTECTAIIUM 11O JUCIHUTIJIMHE

6.1. IlepeyeHb OLIEHOYHBIX CPEICTB
1. bamnbHO-peHTHHroBass CHUCTeMa KOHTPOJS M OLEHKH aKaJIeMHYECKOW aKTUBHOCTH
obyuaronuxcs B KI'Y.
2. OTueTsl 00yJarIMXCcs MO J1a00opaTOpHBIM padoTam.
3. PacueTHsle 3amaun.
4. 3apanus i pyOexHbIX KOHTpoJeH 1 u 2.
5. [lepevyenn BOMpOCOB Ha 3aUET.



6.2. Cucrema 0a/17IbHO-PEITHHIOBOH OLIEHKH
PadoThHI 00YYAKOIIMXCS 10 IUCHHUIINHE

Ne | HamMmeHoOBaHue Conepxanue
Pacnipenenenue Pacnipenenenue 6annos
Gannos 33 Byx VP IMoceme Bsimon- | Pemenn Pyb6exnbiii | PyOexnpiii  3auér
CEMECTPBI no
N HHE HEHUE H|€3a4a4 |KOHTPOJb |KOHTPOJIb
BUJaM  yuebHOM KOHCIIEK | 3alIuTa Nel No2
paboThl, CpOKH T JIK B
caauu  ydeOHOM
1  paGoThl bamnmen  0,5+2 3 2,5 5 6 30
(moBomsiTecst ;o a1
CBeIeHus OICHKA
obyvaromuxest  [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 6allioB| 61 u Gonee GAILIOB — 3a4TEHO.
B TPaIUIIOHHYIO
2 |omueHKy o
uTOraM paboTHl B
cemecTpe u
3a4era
Kputepun st mormycka K MpoMeKyTOYHOM aTTeCTalluy 110 TUCIMIUINHE 338 CEMECTP
JoTTycKa K| oOyuaromuicst JIoJokeH HaOpaTh IO HTOTaM TEeKYHIero U pyOeKHOro
MMPOMEXKYTOUYHOH | KOHTponel He MeHee 51 Oamra. B cinywae ecnu oOywarommiicss Habpar MeHee
arTecTaiu, 51 6anna, TO K aTTECTAIIMOHHBIM HCIIBITAHUAM OH HE JIOIYCKaeTCsl.
BO3MOXXHOCTHU Jna momydenus 3au€ra 0e3 MpoBeIEHUS HPOIENyphl MPOMEKYTOUHOM
MOy YeHUS aTTectau oOydaromeMycss HeoOxonumMo Habparb B XOJe TEKYIIEro H
ABTOMAaTUYECKOTO | pyOexHBIX KOHTpoJel He meHee 61 Oamma. B 3ToM ciydyae wror OammpHON
3ageTa 10 | OIICHKH, TMOJy4aeMoi 00yYaroluMcs, ONpeAessieTcs] M0 KOJINYeCTBY 0aJlioB,
JCIUTITUHE, HaOpaHHBIX UM B XOJle TEKYIIETO W pyOeKHbIX KoHTposied. Ilpum sTOM, Ha
BO3MOXHOCTB YCMOTpEHHE TIperoaaBartens, OambHas OlleHKa OOydJaromerocss MOXeT OBITh
MOTYYeHUs MOBBIIIICHA 32 CYET IMOJYYCHHUs JTOTIONHUTENBHBIX 0ajUIOB 32 aKaJleMHYECKYIO
OOHYCHBIX 0aJIJIOB | aKTUBHOCTb.
OOyvaromuiics, WMEIIUI TMpaBO Ha TOIY4YeHHE OICHKH 0e3
3 NPOBEIEHHUs MPOLEAYPHl MPOMEXKYTOUHOW aTTECTallMd, MOXET IMOBBICHTH €€
MyTeM CAa4dl  aTTeCTAlMOHHOTO HCIBITaHWA. B ciydae MOIy4YeHHUs
oOydJaromuMmcs Ha aTTeCTallMOHHOM HCIbITaHuu ( OayiloB UTOT OaJIBbHOMN
OLIEHKH I10 TUCLUIUINHE HE CHUXKACTCH.
3a akaJeMU4eCKyI0 aKTHBHOCTh B XOJI€ OCBOCHHUSI TUCIIUTUINHBI, YIaCTHE
B y4eOHOM, HaAy4YHO-HUCCIICI0BATEIbCKOM, CIIOPTUBHOM, KYJIbTYPHO-TBOPUECKOMH
U OOIIECTBEHHOW [ESTEIbHOCTH OOYyYaromeMycsi MOTYT OBITh HAuMCIICHBI
JIOTIONTHUTENbHBIE 0a/uibl. MakcHMallbHOE  KOJIMYECTBO  JIOTIONTHUTEIHHBIX
0ayuToB 32 aKaIeMUUYECKYIO0 aKTHBHOCTH cocTaBisieT 30.
OcHOBaHWEM JIJIsl TIOTYYEHUS JOTOTHUTEIHHBIX OAJUIOB SBIISIOTCS:
- BBINIOJIHEHWE  JOMOJHUTENBHBIX  3aJaHWid 10  JUCIUILINHE;
JIOTIOJTHUTENBbHBIC OAIIThl HAYHUCIISIFOTCS TIPETIoIaBaTeleM;
- yyacTue B TEYEHHE CEMecTpa B yueOHOM, HaydHO-HCCIIeI0BATEIbCKOM,
CHOPTUBHOH, KYJABTYPHO-TBOPUECKOH 1 00mecTBeHHON AesTensHoCcTH KITY.
4 DopMBI ¥ BUIBI B ciygae, ecnu K MpOMEXyTOUHOM aTTecTanuy (3a4€Ty) HaOpaHa cymMma

y4ueOHOl paboThI

MeHee 51 Oamma, oOydaromeMycss HEOOXOIWMO HabpaTh HEIOCTAIOIIEe
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TSt KOJIMYECTBO 0AJIIOB 32 CUET BHITIOJTHEHUS JIOTIOJTHUTEIILHBIX 3aJJaHMiA, 10 KOHIIA

HEYCHEBAOINX  MMOCIeAHeH (3a4eTHON) HellesIn CeMecTpa.

(BOCCTaHOBHBIITHX @DopMBI JOTIOTHUTENBHBIX 33aHUH (HA3HAYAFOTCS TIPETIOIaBaATENIeM):

ci Ha  Kypce - BBIIOJIHEHHWE W 3alliTa TMPOIYIIEHHBIX Ja0OpaTOpHBIX paboT (IpH

o0y4eHus) HEBO3MOXKHOCTH  JIOTIOTHUTENEHOTO MPOBEIEHHUS J1a0opaTopHOH paboThI

o0yJaromuxcs npenojaBarenb ycTaHaBIuBaeT (opMy JONOJIHUTENBHOTO 33JaHUs  TI0

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 JlukBuIaMs aKaJeMHYCCKHX 3aJ0JDKCHHOCTEH, BO3HUKIINX W3-3a
Pa3HOCTH B YUEOHBIX TUIAHAX TP MIEPEBOIC WM BOCCTAHOBJICHUH, TPOBOIUTCS
MyTEM BBITIOJHEHYSI JOMOMHUTEIBHBIX 3aMaHuii, GpopmMa U 00BEM KOTOPBIX
OTIpeJIeIIsIeTCS MPENOoaBaTeIIeM.

6.3. [Ipoueaypa oueHUBaHUS Pe3yIbTATOB OCBOEHUSI AU CUMIIIMHBI

[lepen mpoBeaeHHEM KaXXAOTO PYyOEKHOTO KOHTPOJS MpEenojaBaTesib MpopadaThIBaeT ¢
00yJarImUMHUC OCHOBHOH MaTepuaid COOTBETCTBYIOIIMX pPAa3/leiioB JHCIHUILIUHBI B (opme
KpaTKo# Jekiuu-auckyccun. O6a pyOexHbIX KOHTPOJIS MOAPA3yMEBAIOT pelleHrne 6 pacuéTHBIX
3aJa4y B TEUEHUE 2 aKaJeMHUYECKUX YacOB C UCIOJIb30BAaHUEM CIPABOYHBIX MOCOOUH.
[IpenonaBarens oneHUBAET B Oamiax pe3yabTaThl paboThl Kaxaoro odyuatomierocs (ot 0,5 mo
1 6asa 3a 3a1a4y) U 3aHOCUT B BEZIOMOCTD ydeTa TeKYIICH yCIIeBAEMOCTH.

Ha 3au€re oOywarommiicss B THIHON Oecele ¢ MpernojaBaTesieM OTBEYaeT Ha JiBa BOIIPOCa
U3 MPEJIOKEHHOTO MEpeyHsl U pellaeT pacueTHyro 3aaady. llpu oTBeTe Ha KaKABIH BOIPOC
oOyuwaronuiicas monaydaer g0 10 OamioB, B cymme g0 30 OamioB. Bpems, orBomumoe
oOyuJaroieMycst Ha TOATOTOBKY K OTBETY, COCTaBIIsIeT | aCTpOHOMHYECKHIA Yyac.

PesynbTaThl TEKyIIero KOHTPOJS YCIIEBAEMOCTH M 3au€Ta 3aHOCSTCS TpenojaBaTeiieM B
HK3aMEHAIMOHHYIO0 BEJJOMOCTh, KOTOpasi CAAE€TCA B OPTaHU3AI[MOHHBIN OT/Ie] UHCTUTYTA B JIEHb
3auéTa, a TAKXKE BBICTABJISIOTCS B 3aUETHYIO KHIDKKY 00y4YaroIerocs.

6.4. IlpuMepsbl O1LIeHOYHBIX CPEACTB AJ PyOesKHBIX KOHTPOJIeH U 3a4eTa

IIpumep 3ananus AJs1 py0exkHOro KOHTpoJ 1
1. TloHsATMe OTHOCUTEIBHOM aTOMHOM M OTHOCHUTEIHHOW MOJEKYISIpHON Macchl. Pacyer
OTHOCHTEJIBHOW MOJIEKYJISIpHO# Macchl Ha npumepe coenuueruii: Mg(OH),, H3POy4, Fex(SO4)s.
(0,5 6anoB)
2. OxapakTepusyiTe 10 TUIaHy AJIEMEHT C TIOPSIKOBBIM HOMepoM 24. (1 6am)
3. Hanst BemectBa: Cly, ZnCly, SO3. Onpenenure:
a) BUJ XUMHYECKOU CBSI3H;
0) T KPUCTAJUIMYECKOMN PENIETKH B TBEPAOM COCTOSHUM;
B) CBOMCTBa BEIIECTB (arperaTHOE COCTOSHUE, JIETYYECTh, TEMIIEpaTypa KUTICHUS W TIABJICHUS,
pactBOpuUMOCTh B Bojie). (1 Gan)
4.  PaccuMTaiiTe HTAIBIUIO peakiMu Nmpu cTaHaapTHbIX ycnoBusx: CeHio(kx) — CeHg(x) +
3Hy(r). HeoOxoaumple naHHbIE BO3BMHTE B CHOPAaBOYHHKE. ODK30- WIH SHIOTEPMHUECKOMN
sBIsICTCS TaHHas peakius? (1 6amr)
5. Ckopocth romorenHoi peaknuu A + 2B = C npu momsipHbix koHneHTpamusx C, = 0,5
moinb/1 u Cg = 0,6 monw/n paBHa 0,018 monb/mMuH. OnpenennuTe KOHCTaAHTY CKOPOCTH ITOM
peakiuu. (0,5 6amioB)
6. Ha3zoBuTe BCe YyCIIOBHS, NPH KOTOPBIX PAaBHOBECHUE B CHUCTEME CMEIIACTCS B CTOPOHY
obpasopanus ammuaka: Na(r.) + 3Ha(r.) <« 2NHs(r.), AH° = — 924 «xJlx. Jaiite
obocHoBaHHBIHN 0oTBET) (1 Gamm)
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IIpumep 3axanus 1is1 py0e:KHOT0 KOHTPOJIA 2

1. Brruucnure Temmneparypy KMIEHHUsI pacTBopa, coaepskamero 10 r rimnepuna B 400 r
BobIL. (1 Gamr)
2. Uemy paBHa KOHCTaHTa auccouuranuu MypaBbuHOW kuciaotel HCOOH, ecnu creneHnb

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

3. Vkaxure, Kakue u3 cojei, (opmynsr koropeix: NaCl, K,COjz; 2ZnSO,; NH;SCN
nonBepralotcst ruAponn3y. CocTaBbTe HMOHHBIE M MOJCKYJSPHBIC YpaBHEHUS pEaKuil
ruaponusa. B kakoil nBet Oyzaer okpaileH (UONETOBBIM JJAKMYC B BOJHBIX PacTBOpPax JaHHBIX
coneit. (1 6amr)

4., PacooioXuTe KOMIUIEKCHBIE COEIUHEHUS Pd2+, Hg2+, Pt*" u Cd** ¢ guragaoM BroB
HOPSJIKE YMEHBIICHUsT yCcTOWYMBOCTH. HeoOXxomumbie JaHHBIC BO3bMHUTE B crpaBodHHKe. (1
OaJut)

5. Tlokaxwure IBONCTBEHHOCTh OKUCIMTEIHLHO-BOCCTAHOBHTEIBHBIX CBOMCTB (ocdopa Kak
npocToro BemlecTBa. [IpuBenuTe npumepsl ypaBHEHUI peakuuid, B KOTOPbIX Gochop sBisercs:
a) okuciuTeneM; O0) BOCCTAHOBUTENEM, B) MPOSBISIET OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO
JIBOMCTBEHHOCTB. (1 Gamr)

6. HekoTtopoe opranmyeckoe BEMIECTBO COAEPXKUT 1o macce 85,7% yrmepoma u 14,3%
Bojiopoza. IlnoTHOCTh maHHOTO BelecTBa Mo BoAoponay paBHa 21. Omnpenenute CTPYKTYPHYIO
dbopMyIly BEIIECTBA, €CIM HM3BECTHO, YTO OHO OOCCIBEUYMBAECT OpPOMHYIO BOAY U HMEET
HeluKInueckoe crpoenue. (1 6amr)

IIpuMepHBIH CIHCOK BONPOCOB K 3a4ETy
1. DkcnepumeHTanbHBIE 000CHOBAHUS CJIOKHOCTH CTpOEHUS aToMa. ATOMHasi Moziesib ToMcoHa.
[Tnanerapnast moaens cTpoeHus aroma Pezepdopaa. [locrynarer bopa.
2. OCHOBHBIE TIOJIOKECHHS KBAaHTOBOW MEXaHWKH. BeposTHOCTHash MOZENh aToMa BOJOPOJA.
BonnoBas ¢yHKIMSI, aTOMHAast OpOUTAaIIb, IEKTPOHHOE 00JIAKO.
3. XapakTepucCTHKa COCTOSHHS AJIEKTpOoHa B aTroMe. KBaHTOBBIE uncia, X (GU3NYECKHIA CMBICIL.
4. s,p,d,f~op6uranu. EMkocTh SHepreTnveckux ypoBHei. [IpHHIMITBI 3aNI0THEHUSI AIEKTPOHAMHI
aTOMHBIX OpOUTaseH.
5. Tabnuua XxuMudeckux »3ieMeHToB. [lepuonnyeckuii 3aKOH W TEepUOJUYECKass cHCTEMa
XUMHUYECKHX 3JIEMEHTOB B CBETE TEOPHH CTPOEHHUS aTOMA.
6. IlepnoaMUHOCTh B U3MEHEHUHU CBOMCTB 3JIEMEHTOB: PaJUyChl aTOMOB, SHEPTHUH MOHU3ALUHN U
CPOJCTBA K 3JIEKTPOHY, FJIEKTPOOTPULIATEILHOCTH, BAJICHTHOCTH U CTETIEHU OKUCIICHHUS.
7. IleppogMYHOCT, B U3MEHEHHWU CBOWCTB KHCJIOPOJHBIX M BOJOPOIHBIX COCTUHEHUH
AJIEMEHTOB 110 IEPUO/AM U TPYTIIIaM.
8. Xumunueckas cBsi3b. Buabl cBsi3u. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOMN CBSI3H.
9. CpoiicTBa KOBWICHTHOH CBSI3W  (HACBHIIAEMOCTh, TIOJIIPHOCTh CBSI3M M MOJIEKYIIHI,
HOJISIPU3YEMOCTb CBSA3H), MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOM CBSI3H.
10. TwuOpummuzarus opOuTaneil. 6 U T cBsi3u. KpaTHOCTH CBSI3H.
11. Wonnas cBs3b, MEXaHU3M ee oOpazoBaHMs. Meramanueckas cBsi3b. CBOHCTBa MOHHOU M
METaJUIMYECKON CBSI3U.
12.  Tunbl KpUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOIMCTB BEIIECTB OT BHJA CBA3M U TUIA
KPUCTAJUIMYECKON PEIETKH.
13. TlonsatHe O CKOpPOCTH XMMHUYECKHX peakiuil. PakTopbl, BIUAIOLUIME Ha CKOPOCTb
XUMHYECKHUX PEaKIUM.
14. 3axon geiictBus macc. KoHCTaHTa CKOPOCTH peakiuH, e€ (GU3NIeCKHid CMBICIL.
15. BnusHue Temmneparypbl Ha CKOpPOCTh xumuueckod peakuuu. [IpaBuno Banrt-T'odda.
AKTHBHBIE MOJIEKYJIBI M SHEPIUsl aKTUBALIMU. Y paBHEHUE AppeHuyca.
16. OOpatumple © HeoOpaTUMBbIE peakIMu. XWUMHUYecKoe paBHOBecwe. KoHcTaHTa
XUMHYECKOI'O PABHOBECHS.
17. Cwmemenue xumuieckoro papHoBecus. [Ipunamun Jle-1llatense.
18. TemuoBsie 3¢ppextsl peakiuii. TepmoxuMudeckre 3aKOHbI M YPaBHEHHSL.
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19. BuyTpeHHss SHEPTHs U SHTANBNNSA. DHTAJIBINA 00pa30BaHUS XUMUYECKUX COCTUHECHUH.
20. DOHTpomnus U €€ U3MEHEHUE IIPU XUMHUECKUX Mpoleccax U (a3oBbIX mepexojax. Y cIoBUsL
CaMONPOM3BOJILHOTO POTEKAHUSI XUMHUYECKUX peakiuii. JHeprus ['m6oca.

21. Knaccudukanus pacTBopoB. MexaHu3M Ipouecca pacTBopeHMs. ['mapatHas Tteopus
Jd.N.Menneneesa.

22. KoHueHtpamus pactBopoB. [IpoleHTHas KOHLIEHTpalys, MaccoBas J10Ji1 PacTBOPEHHOIO
BeulecTBa. MousipHasi KOHLIEHTpauust pacTBopoB. HopmanbHas KOHLEHTpalusi pPacTBOpPOB.
OKBUBAJICHT JIEMEHTA U CIIOKHOTO BEILECTBA.

23. CaoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOIUTOB. OcMoc. OCMOTHYECKOE JaBIICHHE.
3akon Bant-I'odda.

24. Teopusi 3MeKTpOIUTHYECKON auccormanui. OCHOBHBIC IMOJIOKEHHS Teopuu. MexaHu3Mm
JUCCOLMALMY BEIECTB C Pa3JINYHBIMU BUJAMU CBSI3H.

25. DnekTpoiMTHYecKas Iucconuanus BoAbl. MoHHOe mpou3BeneHue BoAbl. BomopoaHblit
II0Ka3aTelb.

26. CreneHpb AUCCOLUMAINH AIEKTPOIUTOB. CHIIBHBIE U CIIA0BIE SJEKTPOIUTHI.

27. Jluccommanusa cnaObix snexTposnnToB. KoHcTanTa auccoumanuu. 3akoH pa3BeleHUs
OctBanbaa.

28. Peakuuu oOMeHa B pacTBOpax 3JIEKTpOJMTOB. HampaBieHHOCTh peakuuii oOMeHa B
pacTBOpax 3MEKTPOIUTOB.

29. Ilpou3sBeneHue pacTBOPUMOCTH. Y CIIOBUS 00pa30BaHUs U PAaCTBOPEHUS OCAIKOB.

30. Tmagponmus comelt B BoaHbIX pacTBopax. Cmydam ruaponusa. CTeneHb THIPOSIU3a.
KoncranTa runponusa.

31. Crenenp OKHCICHHS 3JIEMEHTOB. OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIMH. MEeTO bl
3JIEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO OasiaHca.

32. BaxHeilmme OKUCIUTEIN U BOCCTAHOBUTENH. POlIb cpenbl B MPOTEKaHUN OKHUCIHTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKIUH.

33. Krnaccudukanus OKHCIMTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. VX poib B mpupoae u
TEXHHUKE.

34. TloHATHS O KOMIUIEKCHBIX COeAMHEHUIX. HOMEHKIIaTypa KOMIUIEKCHBIX COSTMHEHHH.

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

36. OcHOBBI OopraHmyeckod XUMHH. [IpHuMHBI MHOTO0Opa3wsi OPraHUYECKUX COEITUHEHHIA.
Teopuss XMMHYECKOTO CTpOeHHs opraHudeckux BeniectB A.M. byrtneposa. Hanpasnenus
Pa3BUTHSI TEOPUU.

37. Knaccupukanuss M HOMEHKJIATypa OpraHWYEeCKHX coeluHeHHd. @OyHKIMOHaIbHbIE
rpynnsl. [lonu- u rerepo@yHKIIMOHANBHBIE BEIIECTBA.

38. OcobeHnHocTu peakuuii B oprannyeckoir xumun. Knaccudukanus peakuuii mo xapakrepy
M3MEHEHHUs cyOcTpaTta U Mo IPUPOJIE peareHTa.

39. Ilpupoansiii ra3. Kamennsrii yroms. Mectopoxxenus. CoctaB. OCHOBHbIE HaIpaBICHUs
nepepaboTKU U UCTIOIb30BaHHE.

40. Hedtp. Mecropoxxaenus u pasBegaHHble 3amacbl. CocraB HedTH. I[lepBuunas
nepepabotka HepTH U KpeKUHT HedTenpoAaykToB. IlpoaykTel mnepepaboTku HehTH M HUX
MCIIOJIb30BaHUE.

6.5. ®oH/1 OLIEHOYHBIX CPEICTB
[Tonublit OGaHK 3aAaHUP AN TEKYLIEro, PyOEKHBIX KOHTPOJEH M HPOMEXYTOYHOU
aTTecTaluy M0 JUCLUIUIMHE, I10Ka3aTelad, KPUTEPHH, MIKAJIbl OLICHUBAHUA KOMIIETEHIUH,

MCTOAUYCCKUC MAaTCpHajibl, OIPCACIAIOIINC MTPOUCAYpPbl OLCHUBAHUA O6paBOBaTCJ'IBHBIX
PE3YIbTAaTOB, IPUBCACHELI B y‘Ie6HO-MeTO,}II/I‘IeCKOM KOMIIJICKCE NUCHHUIIIIMHBI.
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7. OCHOBHASA U JOINOJIHUTEJIBHASA YYEBHAS JIMTEPATYPA
7.1. OcHoBHas1 yyeOHasi JJuTEepaTypa

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

Koposun B.H. O6mias xumust. — M.: Beicmas mkoza, 2006. — 557 c.

3. OOmas xumus [DnexTpoHHBIH 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. JlonoJiHUTEILHAS y4eOHas1 JJuTeparypa:

=

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

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

3. CmpaBodHUK 1O OOMIEH U HEOPTaHUIECKOH XUMHH [ DIeKTpOoHHBIH pecype| / Juaun P. A. —

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

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

8. YHYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIUXCHA

B xone camocTosTenbHON pabOThl OO0YYaIOMIMICS M3y4aeT TEOPETHYECKHH MaTepHa,
UCTIONB3YSl UICTOYHUKHU U3 TIEPEYHsI OCHOBHOH M JONOJTHUTEIBHON y4eOHOI TUTepaTyphl, a TAKKe
y4eOHO-METOJMYECKHE MaTepHalIbl, TOITOTOBICHHBIC IPEIOAaBaTeIIeM:

Xumusi. Metoauueckue yKa3aHus JUIsS MOATOTOBKH K Ja0OpaTOPHBIM 3aHATHUAM 0 XUMHUH IS
CTYAEHTOB HampasyieHus: noarotoBku 05.03.06 — Dkosorus u npupoononszosanue, 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. MATEPAAJILHO-TEXHUTYECKOE OBECITEYEHUE
TUCIATITAHBI

MatepuaabHO-TEXHUYECKOE 00eCTIeueHUE TI0 peann3aliy JUCIUTUIHHBI OCYIIECTBISETCS
B cooTBeTcTBUU ¢ TpeboBanusimMu @I'OC BO mo manHoi# 00pa3oBaTenbHON IporpaMme.

11. 111 OBYYAIOIUXCSA C UCITOJIB30OBAHUEM JIUCTAHIIUMOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOT M

[Ipy wWCmONb30BaHUM 3JIEKTPOHHOTO OOYYCHHS W JIMCTAHIIMOHHBIX 00pa3oBaTeNbHBIX
texHosyoruit (manee 30 u JIOT) 3aHATHSA MOTHOCTHIO MIM YACTHUYHO TPOBOIATCS B PEKUME
oryaiiH. O0bEM JTUCIUIUTMHBI U paclpe/ieicHHe Harpy3Kd 1Mo BUAaM pabOT COOTBETCTBYET II.
4.1. Pactipenenenne 6auIOB COOTBETCTBYET M. 6.2 MO0 MOXKET ObITh U3MEHEHO B COOTBETCTBUU
¢ pemerremM kadeapol, B caydae nepexona Ha D0 um JIOT B mpomecce oOyuenus. Pemenue
kadenpsl 00 UCMOIb3yEMBIX TEXHOJIOTHIX U CUCTEME OICHUBAHUS JOCTHKEHUN OOyJarommxcs
NPUHUMACTCS C YIETOM MHEHHUS BEAYILETO MPETNoaaBaTess U JOBOAUTCS 10 00YyUYAIOIIHXCS.
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[MTPUJIOXKEHUE 1
AHHOTaIMs K pabodeil mporpaMmme JUCHUILIAHBI

«XHMUD»

o0pa3oBaTeNbHOM MPOrpaMMBbl BBICIIETO OOPa30BaHUs —
nporpaMMbl OakanaBpHuara
05.03.02— I'eorpadus
HanpaieHHOCTB:
I'eonndopmanuoHHbIE CUCTEMBbI

Tpynoemkocts muctmmanabl 3 3E (108 akamemudeckux yaca)
Cemectp: 1 (ounas popma o0yueHus)
dopma IpOMEKYyTOUHOM aTTeCTAINH: 3a4ET

ConepxaHue TUCHUIUINHBI
DJIEKTPOHHOE CTpOEHHE aroMa. [lepmoandeckuii 3aKOH M MEPUOIUYECKAS
CUCTEMAa XHMHUYECKHX DJEMEHTOB. XUMHYECKasi CBSI3b M CTPOCHUE BEILIECTBA.
CKopoCTh XMMHYECKOW peakiuu. XUMUYECKoe paBHOBecwe. Boma. PactBopbl
HEIJIEKTPOIUTOB. MOHHBIE paBHOBeCHMs M OOMEHHBIE pPEaKIMU B PaCTBOPAX.
KommiekcHble  coequHeHus.  OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
OCHOBBI OPraHUYECKON XUMHUH.
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