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1. OFBEM JIUCIIUIIJIMHBI

Bcero: 3 3aueTHbIX euHUIBI TpynoeMkocTh (108 akameMuyeckux 4acoB)

3aounas popma 00y4eHus

. Ha Bcro Cemectp
Bun yueGHO# paboThI

JTUCHUIUTUHY 1
AyauTOpHBbIe 3aHATUS (KOHTAKTHAasA padoTa ¢
npenojgaBartejieM), BCero 4acoB 10 10
B TOM 4YHcJIe:
Jlexuun 4 4
JlaGopaTopHbie pabOThI 6 6
CamocTosiTeibHasi paboTa, BCero 4acoB 98 98
B TOM YHCJIE:
[ToaroToBka K 3auery 18 18
Jlpyrue BUIBI CAMOCTOSITEIILHOU PA0OTHI 62 62
KoHTtposbHas pabota 18 18
Buja npoMeKyTOYHOM aTTeCTAlMHU 3a4er 3a4er
OO01mas Tpy10eMKOCTb THCIUIIIUHBI U TPY10€MKOCTb 110 108 108

cemecTpam, 4acoB




2. MECTO JUCHUIIJIMHBI
B CTPYKTYPE OBPA3OBATEJBbHOM ITPOT'PAMMBI

JuctumnHa «OO0Imasi XuMus» OTHOCHTCS K 0053aTeIbHON 4YacTH JUCHUILINH Ojoka 1.
V3yvyeHne NIUCHUILIMHBI Oa3MpyeTcs Ha 3HAHHUAX, YMCHHSX, HAaBBIKAaX, MPHOOPETEHHBIX
CTYJIEHTaMHM B CPEJIHEH LIKOJIE.

Pe3ynbrarel OOydeHUs IO JUCHUIUIMHE HEOOXOIUMBI IS OCBOCHHS IOCICIYIOIIMX
JTUCIUTUINH: «AHAIUTAYECKAsT XUMUs», «OpraHndyeckas XuMusy», «Duznueckas u KOJUIOHTHAS
XAMHS.

3. INIAHUPYEMBIE PE3YJIBTATBI ObYYEHUSA
Ilenpto OCBOEHMsI JUCLMIUIMHBI sBIseTcd (OPMUPOBAHHE E€CTECTBEHHOHAYYHOI'O

MBIIUICHUS, PaCLIMPEHUE 3HAHUN O CTPOCHUU BEIECTBA JUI IOHUMAaHUS OKPYKAIOLIET0 MUpa U
SIBJICHUI TIPUPOBI, YIITYOJICHHE MPEICTABICHUN O COBPEMEHHOM (hr3nyecKoi KapTHHE MUPA.

3anaanI/I AUCHUITIIIMHBI ABJIAOTCA:

— U3y4EHHUE OCHOBHBIX XUMUYECKUX SBJICHUM;

— oOBJIajgeHHE (YHIAMEHTAIbHBIMM IOHATUSAMH, 3aKOHAMH U TEOPUSMU XUMUH,
XUMHUUYECKOH TEpPMOJAMHAMMKYM, KHUHETHKH, DPABHOBECHUS M PACTBOPOB, 3JIEKTPOXUMHUYECKHX
IPOLIECCOB;

— OBJIAJICHHE METOJAaMHU U MPHEMaMH PEeIIeHUs] KOHKPETHBIX 33134 U3 00JIaCTH XUMUH;

— (hopMUpPOBaHME HABBIKOB IMPOBEICHHSI XUMUYECKOT0 IKCIIEPUMEHTA, YMEHUS BbIIEISThH
KOHKPETHOE XMMHUUYECKOE COJIepKaHuE B MPUKIAAHBIX 3ajadyax y4yeOHOH U npodeccroHaIbHOM
JeSITeIbHOCTH

KOMHCTCHHI/II/I, (I)OpMI/IpyeMLIe B pE3yJIbTAaTC OCBOCHUA NUCHUILIINHBI:

-CII0OCOOEH OCYIIECTBJIATh IOUCK, KPUTHYECKUH aHalM3 M CHUHTE3 HWH(OpMaluHy,
HNPUMEHSTh CUCTEMHBIH OJXO/] TS PEIIeH s TOCTaBIeHHBIX 3a1a4 (YK-1)

-CII0COOEH M3y4YaTh, aHAJIW3UPOBATh, HCIOJIb30BaTh OHMONOTHYECKHE OOBEKTHl H
IIPOLIECCHl, OCHOBBIBASCh HAa 3aKOHAX U 3aKOHOMEPHOCTSAX MaTeMaTHYeCKUX, (PU3HUECKHUX,
XMMHYECKUX M OMOJIOTHUECKUX HayK U uX B3auMocBs3sx (OITK-1)

- crnoco0OeH MPOBOJUTH IKCIEPUMEHTAIbHbBIE UCCIIEOBAHNUS M UCHBITAHUS 1O 33JaHHOMN
MeTOoAMKe,  HaOmIoleHuss W HU3MepeHus,  oOpabaTelBaTh M HHTEPIPETUPOBATH
AKCIIEPUMEHTAJIbHbIE JaHHbIE, IPUMEHSS MaTeMaTHueckue, puznueckue, Gu3NKO—XUMHUUECKHE,
XUMHYECKHe, Onoornyeckue, Mukpooduonormnyeckue merosl (OITK-7)

B pesynbrare u3ydeHus AUCHUIUIMHBI 00yYarOIUICs TOIDKEH:
-3HaTh; MH(GOpPMaILMOHHBIE 0a3bl JaHHBIX, TPEOOBaHUA K O(QOPMIIEHUIO OTUETA, KOHTPOJBHOU
paboThI, AOKIaa, Ipe3eHTauu B 00aactu obrei xumun (YK-1)

- YMeTh; aganTHpoBaTh 3HAHUS W YMEHHs, IOJIYYEHHbIE B Kypc€ XHMHUU K PpEIICHUIO
KOHKPETHBIX 33J1ay, CBI3aHHBIX ¢ podeccronanbHoi aesTenbHocThio (OITK-1)

- Bragetp; HaBbIKAMH >KCIIEPUMEHTAIBHBIX UCCIEI0BaHUNA, 00pabOTKM M MHTEPIPETHUPOBAHUS
SKCIIEPUMEHTANIBHBIX JaHHBIX Ul TOHUMaHUSI OKPYXKAIOIIEro MUpa U SIBJICHUN MPUPOABI U
BO3MOXKHOCTH MCIIOJIb30BaHUS UX B perieHnn npodeccnonanbubix 3amaa4 (OI1K-7)

WHnukaTtopel ¥ JIECKPUNTOPHl ~ YacTH  COOTBETCTBYIOIIEH KOMIIETEHIINH,
dbopMupyemMoit B Tmpolecce H3Y4YeHHs] IUCHUILUIMHBI «OOIas XuMUs», OLICHUBAIOTCS IpPU
MOMOIIA OIICHOYHBIX CPEJACTB.

[Tnanupyemsble pe3yabTaThl 00yueHHs 10 JUCHHMIUTMHE «O0IIas XUMUs), HHIUKATOPBI
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noctmxenus komnereHui YK-1, OIIK-1, OIIK-7, nepedyeHb OLIECHOUHBIX CPENCTB

JAHHBIX 1JIs1 TIOHUMAaHUA

JaHHBIX IJIs1I IIOHWMaHMA

Ne Kon HaumenoBanue Kon IInanupyembie HaumenoBanue
/1 WHIUKaTOpa HHAUKATOpa MJIaHUPYEMOT pe3yIbTaThl O0yUCHHUS OIICHOYHBIX CPEJCTB
JTIOCTHKEHUS JIOCTHKCHHSI 0 pe3yibTaTa
KOMITETEHITUH KOMITCTCHITHH o0yJeHus

1. NI-1onk1 3HaTh: ocuoBuble | 3 (MO-1omk.1) | 3Haer: ocHoBHble | KoHTpomsHas paborta
3aKOHBI u 3aKOHBI, CYITHOCTb
3aKOHOMEPHOCTH, OCHOBHBIX peakiui u
CYITHOCTh OCHOBHBIX TIPOIIECCOB B
peakuuii ¥ IpoLECCOB U AHAIUTUYECKOM  XUMUU
ux B3aUMOCBSI3U B JUTSL aHaJIu3a.
AHAINTUYECKOW  XHUMUHU
JUTSL aHAJIM3a ¥ B LIEJIOM.

2. NI-20mk-1 YmeTs: amantuposath | Y (U-20mx.1) | YMmeer: ajganTupoBaTh | Bompockl ans 3amuTsl
3HAHMS u YMEHHUS, 3HAHUS U yYMEHHUs, | pe3ybTaToB
MOJyYeHHbIE B  Kypce MOJyYeHHbIe B Kypce | JlabopaTopHbIX paborT;
XUMHH K  PCIICHHIO XUMHUH K  PEIIEHUIO | KOHTpOJbHas paboTa
KOHKPETHBIX 3amad, KOHKPETHBIX 3a/1a4,
CBSI3aHHBIX c CBSI3aHHBIX c
po¢eCCHOHATBHOM npodeccHOHATBHOM
JIESITCIIBHOCTHIO JIEeATEITBHOCTHIO

3. NI-30mk.1 Bnaners: npuémamu wu | B (U-3omk.;) | Baageer: npuémamu u | Bompochkl st 3aiiuTh
MeTOJaMH aHalu3a | METOIaMH aHalIW3a ¥ | pe3yIbTaTOB
HHTEPIpPETAIUN HHTEPIPETANN 1ab0paTOPHBIX PpadoT,
pe3ynbTaToB pe3yNbTaToB BOIPOCHI ISl 3AIUTHI
SKCIIEPUMEHTOB " JKCIIEPUMEHTOB U | KOHTPOJILHOM PaboThI
pacdeTHo- pacdeTHo-
TEOPETUYECKUX paboT TEOPETUYECKUX PaboT

4, N-1onk.7 3uate: matematudeckue, | 3 (MO-lonk7) | 3Haer: matematwyeckue, | Bompochl mjist 3aiuThl
¢usnueckue,  (U3MKO- ¢usnueckne,  QU3MKO- | TabOpaTOPHBIX paboT
XUMHUYECKHE, XUMUYECKHE, o METOJINKE
XUMHUYECKHE, METOJTbI XUMUYECKHE, METOABI | TIPOBEICHHUS
JUTSL 9KCTIEPUMEHTATBHBIX JUTS 9KCIICPUMEHTAIBHBIX | IKCIIEPHMEHTA,
HCCIIeTIOBAaHUI u HCCIIeTIOBaHUI U | IpUHOHIIAX 00pabOTKH
HUCIIBITAHUH I10 3aJaHHOM WCTIBITAHUH 110 3aJJaHHOH | WH(pOpMAaIHU u
METOJIMKe, HaOII0ICHUS METOJHMKe, HaONIONEHUs | MPUHIXIAX PadOTHl Ha
1 U3MepeHusi, 00paboTKH U u3MepeHus, 00paboTku | mpubopax u
u HHTEPIpPETAINN U MHTEPIPETANK | 000PYTOBAHUH B
SKCIIEPUMEHTATBHBIX IKCIIEPUMEHTATBLHBIX naboparopun
JAHHBIX JAHHBIX

5. NI-20mk.7 YmeTs: nposoauth | Y (UA-20nk.7) | YMeer: poBOANUTH | Bompockl st 3amuthl
SKCIIEPUMEHTAIbHBIE JKCIIEPUMEHTAIbHBIE nabopaTopHeIX paboT
HCCIIEeIOBAHUS u HCCIIEIOBAHUS u|o METO/IMKE
HCTIBITAHUS IO 3aJaHHON WCTIBITAHUS TIO 33JJAHHOM | MPOBEICHHUS
METOJIMKe, HaOJII0ICHUS METOJIMKE, HaONFOJICHUS | SKCIICPUMCHTA,
u HU3MepeHus, u W3MEpPeHUs, | MPUHIUIAX 00pabOTKH
oOpabaTsIBaTh u o0OpabaTbIBaTh u | nHpOopMannu u
HHTEPIPETHPOBATH HHTEPIPETHPOBATH MPUHIUIIAX pabOTHI Ha
JKCIIEPUMEHTAIHHBIE JKCIIEPUMEHTAIbHBIE npubopax u
JIAHHBIE, TPUMEHSIS JIaHHBIE, MpUMEHsIsl | 000pyIOBaHUHU B
MaTeMaTHYeCKue, MaTeMaTHIeCKHe, naboparopun
¢usmgeckne,  (UNKO- ¢usugeckne,  (UNKO-
XUMHYECKHE, XUMHUYECKHE,
XUMHYECKHE METOIbI XUMHUYECKHE METOJIbI

6. N -30mk.7 Bnaners: HaBbikamu | B (U/-3onk.7) | Bmameer: HaBblkamMu | OT4eT W 3ammTa
9KCIEPUMECHTAIBHBIX 9KCICPUMEHTAIBHBIX nabopaTOpHBIX paboT
HCCIICIOBAHUN, HCCIIEIOBAaHUH,
00paboTkH u 00paboTku u
HUHTEPIPETHUPOBAHUS HHTEPIPETHPOBAHUS
IKCHCPUMCHTAIBHBIX IKCICPUMECHTAIBHBIX




OKpPY’>KaIOLIeT0 Mupa u
SIBIGHUA ~ OPUpPOABI U

OKpPY’KaloOLIero Mupa u
SIBIGHUH ~ OPUPOIBl U

BO3MOXHOCTH BO3MOXHOCTH
UCIIONB30BAaHHUA HX B UCIIONB30BAaHMS HX B
penieHnu peLIeHuH
Ipo¢heCCHOHATHHBIX po¢eCCHOHATBHBIX
3amad 3amad

7. NA-1ykq 3HaTh: 3 (UO-1yk.1) 3HaerT: OdopmiteHrEe OTYETOB,
nH}opMannoHHble 0a3bl nHdopmManmoHHble 0a3bl | cHCTEeMaTH3aIMs
JaHHBIX, TpPeOOBaHMS K JIAaHHBIX, TpeOOBaHMWS K | JaHHBIX u

opopmiicHHIO  OTuYéTa,
KOHTPOJIBHOM  paboThI,
JIOKJTaja, Mpe3eHTallui B
o0acTH 00IIeH XUMHUH

odopmirennto  oruéra, | oopmieHHUE
KOHTPOJIbHOW  paboThl, | KOHTPOIBHOM pabOTHI
JIOKJIa/1a, TMPE3CHTALUH B
oOnactu obuIeld XUMHUU

8. NI-2yk1 VYmets: obpabareiBath u | Y (U-2yk.1)
HHTEPIPETHPOBATH
MOJTyYEeHHBIE Pe3yIbTaThl
c UCTIONB30BaHHEM
WHPOPMAMOHHBIX  0a3
JIaHHBIX M agalTHPOBATh
CYIIECTBYIOIIHE
MPOrpaMMHBIE MTPOTYKTHI
JUIL  pellieHus  3ajad
npo¢heCCHOHATBHOM
JICATEILHOCTH C YYETOM
OCHOBHBIX  TpeOOBaHMIA

Ymeet: oOpabareiBaTh M | Brimonnenne
HHTEPIPETHPOBATH 1ab0paTOPHBIX PadoT C
HOJTy4EHHBIC PE3yJIbTaThl | UCIOJIb30BaHHEM

c UCIIONB30BAaHUEM | HHPOPMAMOHHBIX 6a3

MHDOPMALMOHHBIX ~ 0a3 | ¢ y4eTOM OCHOBHBIX
JaHHBIX ¥ aJIalNTHPOBATh | TpeOoBaHMIt
CYILIECTBYIOLIHE HHOOPMALIMOHHOM
IpOrpaMMHBIE TIPOAYKTHI | GE30MaCHOCTH;

JUISL  pelieHds  3amad | Bompocsl Ui 3alIuThI
npodeccroHabHOI J1a00paTOPHBIX PaboOT
JACATCILHOCTH C Y4Y€TOM
OCHOBHBIX  TpeOOBaHUIi

HHPOPMATMOHHOM HHPOPMAIMOHHOM
6e30macHOCTH 0e30macHOCTH

9. NA-3yka Brnanets: B (M-3yk.1) Braaneer: Brimonnenne
MIPOTPaMMHBIMHU MPOTPaMMHBIMHU Ta00paTOPHBIX PaboT ¢
MIPOTyKTaMH1 JUIst MPOyKTaMu JUISL | MCIOJIb30BaHUEM
peleHust 3a1ad XUMHH C penIeHus 3aJad XUMHHU C | MPOTPaMMHBIX
y4eTOM OCHOBHBIX y4eTOM OCHOBHBIX | IPOJIYKTOB
TpeGoBaHuit TpeGoBaHuUit
nHpopMaMOHHOH HHPOPMALMOHHON
0e30MacHOCTH 6e3omnacHocTH

4. COAEP KAHUE JUCHUIIJIMHBI
4.1. YueOHO-TEeMaTHYECKHIi IIIaH
3aounas popma oOyueHust

Homep ISOJ'II/[‘!CCTBO 4acos
pasnena, HanmenoBanmue pasjeJa, KOHTAKTHOM paldoThl ¢ mpenoiaBarTesiemM
TeMbI JlabopaTopHble
TE€MbI Jleknun
padoThI
1 BBenenne. OcHOBHBIE TOHATHSA U 1
3aKOHbI XUMHH
Ctpoenue atoma. [lepuognueckuii 3aKoH
2 u [lepuonnueckas cucTeMa XUMHYECKUX 1
AJIEMEHTOB U CTPOCHUE BEILIECTBA.
DJIEMEHTBI XUMUYECKOI
3 TEPMOJIMHAMUKH 1
4 XUMHYeCcKasi KHHETUKA. XUMUYECKOE 1
paBHOBecue. Karanms
PactBopel. IOHHBIE paBHOBECHS B
S) pacTBOpax ANMEKTPOJIUTOB. [ uponus 2
couieid. bydepHbie pacTBOpHI.
6 OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE 2




PEAKIMU U SJICKTPOXUMHUYCCKHE
HPOLIECCHI

7 Komiiekcurle coeTMHEHUS 2

Bcero: 4 6

4.2. Conep:xaHue JJeKIIUOHHBIX 3aHATHI
Tema 1. Beeoenue. OcnoéHble ROHAMUA U 3AKOHBL XUMU
BBenenne. ATOMHO-MONEKysipHOe YyuyeHHE. OCHOBHBIE MOHSTHS ~ XUMHMH. ATOM.
Monekyna. XuMU4eCKU 31eMeHT. M30TONMHBIN COCTaB XMMHUUYECKUX DJIEMEHTOB. XUMHUYECKUN
sKkBUBaJIECHT. OCHOBHBIE CTEXHOMETPUUECKHUE 3aKOHBI, UX COBPEMEHHAsl TPAKTOBKa.

Tema 2. Cmpoenue amoma. Ilepuoouueckuit 3aKkoH u nepuoouvecKas CUCMeMa XUumMu4eckux
71IEMEHMO6 U CMpPOEHUEe 6eulecmea

DKcrnepuMeHTalIbHbIE 00OCHOBaHUS MpEACTaBIeHUI 00 aromMe Kak CIIOKHON CHCTEMe.
AtomHubele Mojnenu. KBaHTOBO-mMexaHHMuecKass Mojaenb aroma. [loHsTHe 00 3JIEKTPOHHOM
obnake. BonnoBas ¢ynkius. KBaHTOBBIE YHClla KaK XapaKTEPUCTUKU COCTOSHUS DIIEKTPOHA B
atrome. S-, p-, d-, f- anexrponsl. [Ipunnun [laynu 1 eMKOCTb 3JIeKTPOHHBIX 000J04eK. [TpaBuiio
XyH/1a ¥ IOPAIOK 3aMOJHEHUS aTOMHBIX opoutaneil. CTpoeHue 3JeKTPOHHBIX 000JI04eK aTOMOB
AJIEMEHTOB.

[Tepmonnueckuii 3axkon J[.M. MenneneeBa. Ilepumommueckas cucrema. OcoOeHHOCTH
3aIOJIHEHUsI JJIEKTPOHAMHU aTOMHBIX opOuTayieil u (opmMHupoBaHHE TepHoaoB. S-, p-, d-, f-
3JIEeMEHTHI U UX pacronoxenue B [lepuonuyeckoii cucreme. [ maBHbie 1 MOOOYHBIE MOATPYIIIHL.
[TeproIMYHOCTD CBOMCTB AaTOMOB M UX COCIMHEHU.

XuMHUecKasi CBsI3b, CTPOCHHUE U CBOMCTBA MOJIEKYJ. OCHOBHbBIE BUbl XUMUYECKOMN CBSI3H.
KoBasneHTHast cBsi3b. MeTOJI BaJCHTHBIX CBS3€H M METOJ MOJIEKYJISpHBIX opoOurtaneit (JIKAO-
MO). Mexanusmbl oOpa3oBaHusl cBsi3u. KonnuecTBeHHbIE XapaKTEPUCTUKU XUMUYECKOU CBSA3ZH:
SHEprusi, /JAiuHa, MNOJsIpHOCTb. (CBOICTBA KOBAJIGHTHON CBS3U: HANpPABIEHHOCTb U
HaChII[aeMOCTh. [ mbpuan3aiuss aToMHbIX opoutaneil. [IpocTpaHcTBEHHOE CTpOEHHE MOJEKYI,
BAJICHTHBIE YIJIBI, IIOJIPHOCTh MOJIEKYJI.

HNonnas cBs3b. CBOMCTBA MOHHOM CBSI3U, OTJIMYUS B CBOMCTBAX COCIMHEHHUI C HOHHON U
KOBaJIEHTHOM CB3b10. MeTannuueckast cBsi3b. BogopoaHas cBsizb. Cuibl MEXXMOIEKYISPHOTO
B3aUMOJICUCTBUS. ATpEraTHOE COCTOSTHUE BEIIECTB KaK MPOSIBJICHUE B3aUMOIECHCTBUS MEXTY
aToMaMu U MoJekysiaMu. CTpoeHue BellecTBa B KOHACHCUPOBAHHOM COCTOSIHUM. TUIIBI
KPUCTAJUIMYECKUX PELIETOK.

Tema 3. dnemenmul XumuuecKkou mepmoOUuHaAMUKU

DNeMEeHThl XHUMHUYECKOH TEepMOAMHAMUKH. ODHeprerndeckue IPGEeKThl XUMUYECKUX
peakumii. BHyTpeHHsAs sHeprus W SHTanbnusA. TepMmoxumus. TepMOXMMHYECKHE 3aKOHBI U
ypaBHEHHUS. DHTaIbIHUSA 00pa30BaHMs XUMHUECKUX coequHeHn. 3akoH ['ecca u ero ciencTBus.
OHTponus M ee HM3MEHEHHE NpH XHUMHUYECKUX TMporeccax. OHeprus ['nbbca u sHeprus
I'ensMrosnba U UX M3MEHEHMS MPU XUMHUUYECKUX IpOLEcCaxX. YCIOBUA CaMOIPOU3BOJIBHOIO
MPOTEKAHUS XUMHYECKUX PEAKIIUH.

Tema 4. Xumuueckasa kunemuka. Xumuueckoe pagnogecue. Kamanus

XumMuyeckass KUHETHKAa. [ OMOreHHbIE M TIeTepOreHHbIE peakuun. Ilopsmok 3|
MOJIEKYJIAPHOCTh peakiui. CKOpoCcTb XUMHUYECKON peakiuu. DakTophl, ONpeaensionue
CKOPOCTh XMMHUYECKON peaklMu. 3aKOH JEHCTBYIOINX Macc. KOHCTaHTa CKOPOCTH XUMUYECKON
peaKkuuu.

Brnusaue TemriepaTypbl Ha CKOpPOCTh XuMmudeckod peakmnuu. [IpaBmimo Bant-T'odda.
Oneprusi aktuBanuu. DakTopbl, oOmMpeAeNdONINe BEIWYMHY SHEPTUU aKTUBALMU. MeTombl
ONpEeNENeHUsT dHEPruu akTUBalMu. IlepexoqHoe coCTOsSTHME WM aKTUBUPOBAHHBIM KOMILIEKC.
VYpaBHeHue AppeHuyca.

O6parumbie 1 HEOOpAaTUMbIE XUMHUYECKHUE PEeaKIIuu. XUMHUeCcKoe paBHoBecue. KoHcTaHnTa
XuMHueckoro pasHosecus. Casur xumuueckoro pasHoBecus. [Ipunnun Jle Ilarense. Karanus.
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BimstHue katanusaTropa Ha CKOPOCTb XUMHUYECKOW pEAKIUU.

KaTaJUTH4ecKue peakuun. GepMeHTaTUBHBIN KaTaans.
4.3. JlabopaTopHble 3aHATHSA

I'omoreHHsle U TCTCPOTCHHLIC

Homep HaumenoBanue Hopmarus spemen,
HaumenoBanme pa3aeda, . gac.
pasaeJa, JadopaTopHoi padoThI
TeMbI TeMbI 3aounas ¢gopma
o0y4eHust

PacTBOpBI. Nonnsie | 1.PactBopsl. CriocoObI 2
paBHOBeCHsI B PACTBOpax | MPUTOTOBIEHUS paCTBOPOB

5 aneKTposuToB. ['miaponus | 2.Peaknuy HOHHOTO
COJIeH. bydepnrie | oOMeHa B pacTBOpax
pPacTBOPBL. 3JIEKTPOJIUTOB

3.I'unponus coneu

OKuCIUTENHHO- 1.OxucnuTenpHO- 2
BOCCTaHOBUTEJIb-HbIE BOCCTaHOBUTEJIbHbBIE

6 peakuuu U | peaxkiuu
ANEKTPOXUMUUYECKUE 2.2NeKTPOXUMUYECKUE
IIPOLIECCHI IIPOLIECCHI
KommnekcHbie Cocras, cTpoeHuE 1 2

7 COCJIMHECHHUS CBOMCTBA KOMILIEKCHBIX

COCTUHEHUN
Bcero: | 6

4.4 KonTpoJabHasi padora
Jns 3aouHoil (opMbl 00yueHHUs MpPeAyCMOTpeHa KOHTpOJbHas paboTa, TpeOOBaHUSA K
KOTOPOM M3JI0KEHBI B METOAUYECKUX YKA3aHUAX:

OO6mas xumusi. Metoaudeckue ykazaHusl JIJIsl BBITIOJHEHUS] KOHTPOJIBHBIX pa0dOT MO XUMHH IS
CTYJEHTOB 3a049HON (hOpMbI 00ydeHHs HanpaBieHus moaArotoBku 19.03.01 — buorexHonorus
— Kypran, 2023.

5. METOOAUYECKHE YKA3AHUA JJIS1 OBYYAIOHIUXCS
IO OCBOEHMUIO JUCHUITJIMHBI

[Ipu mpocnymuBaHWW JEKIUI PEKOMEHAYEeTCs B KOHCIIEKTE OTMEYaTh BCE BaKHBIC
MOMEHTBI, Ha KOTOpBIX 3a0CTpsieT BHUMaHME IpernojaBareib, B YacCTHOCTU Te€, KOTOpHIE
HaIlpaBJIE€Hbl HA KAYECTBEHHOE BBIMOJHEHNE COOTBETCTBYIOIIEH J1a00paTOpHON pabOTHI.

[IperoaBaTenemM 3aluIaHUPOBAHO HCIOJIB30BAaHUE TNPH YTEHUM JIEKIMH TEXHOJIOTUU
yuebHol nuckyccun. [loatomy pekomenayercs: pukcupoBaTh it ce0s HHTEPECHBIE MOMEHTHI C
EJIBI0 UX AaKTUBHOT'O OOCYKJIEHHs Ha IUCKYCCUU B KOHIIE JIEKLIUH.

3a0roM KaueCTBEHHOTO BBIMIOJIHEHUS JIa0OPAaTOPHBIX paboT SBJISIETCS CaMOCTOSITENIbHAS
NOJArOTOBKA K HHUM HaKaHyHE ITIyTeM TIOBTOPEHHMsS MaTepuanoB Jekiuidl. Pekomenmyercs
MOJITOTOBUTH BOIIPOCHI TIO HESCHBIM MOMEHTaM W OOCYIHWTh WX C IperojaBaTelieM B Hadalle
nabopaTopHOil paboOTHI.

[IpenogaBaTeneM 3aluIaHUPOBAHO MPUMEHEHHE Ha J1a00paTOPHBIX 3aHATHUSAX TEXHOJIOTUN
pa3BUBAIOIIETO O0Y4YEeHHS, KOJUIEKTUBHOTO B3aMMOJEHCTBHS, pa300opa KOHKPETHBIX CHUTYaIlHid.
[TosTOMY TpPHUBETCTBYETCS TPYNIIOBOW METOJl BBITIOJTHEHHUS JTa0OpaTOpPHBIX paboT, 3amIuThl
OTYETOB, a TaKXX€ B3aUMOOLIEHKa M OOCYXJEHHE pe3yJbTaTOB BBIMOJHEHUS J1a00pPaTOPHBIX
pabor.

BrinonHeHue caMOCTOSATENbHOM pPabOThl MOJpPa3yMEBAET CAMOCTOSTEIbHOE H3Y4YECHUE
pa3zfenoB JUCHMIUIMHBI, IOATOTOBKY K J1labOpaTOpHBIM paboTaMm, HOArOTOBKY K 3a4ery,
BBINOJIHEHHE KOHTPOJIBHOM paboTHI.



PexomMeHayeMblil pesKHM CaMOCTOSITEIbHONH padoThI

HaunMeHoBaHHe Pexomenayemas
BH/Ia CAMOCTOSITEJIbHON PadoThI TPYA0€MKOCTb,
aKaj. Jac.
CamocTosiTe/IbHOE N3YyUYeHHe TeM THCIUIINHbI: 56

Kiaccel HeOpraHM4eCKux COEIMHEHUI

OCHOBHBIE TTIOHATHUS U 3aKOHBI XUMHH

Knaccugukaius 1ucnepcHbIX CUCTEM

4
4
OCHOBBI TEPMOIUMHAMUKN U KHHCTUKHU 8
6
6

XUMHUS BOOEI

Xumusi OMOTEHHBIX AJIEMEHTOB 16

XUMUSI KOMIUIEKCHBIX COCTMHEHUIN 12

IMoaroroBKa K J1a0OPATOPHBIM 3aHITUIM 6

(mo 2 yacy Ha KaXkJ10€ 3aHITHE)

BrinmonHeHne KOHTPOIbHON paboTh 18

IloaroroBka K 3a4eTy 18
Bcero: 98

6. POH/I OHEHOYHbIX CPEACTB
JJIA ATTECTAIIUUA 11O JUCHUTIJIMHE
6.1. [lepeyeHb OLIEHOYHBIX CPEACTB
1. OtueTs 00yUarOmMUXCs 1Mo J1abopaTOpHbIM  paboTaM.
2. Bonpocsl k 3auery.
3.KonTponbHas padota
6.2. Ilpoueaypa oueHuBaHUs Pe3yIbTATOB OCBOCHHS M CHUILIHHbBI

3adeT MPOBOJIUTCS B YCTHOM (opMe MO CHUCKY BOMPOCOB K 3adery. OOywaromuiics
OTBeYaeT Ha 2 Teopernyeckux Borpoca. [logroroBka k orsety 3anumaer 30 MmuH. Ha otBeT Ha
BOIIPOCHI OTBOAUTHCA 10 15 MUH.

Pesynbrarhl 3auera 3aHOCATCSA MpeENoAaBaTeIeM B 3aYETHYKO BEIOMOCTb, KOTOpas
claeTrcs B OpPraHU3alMOHHBINA OT/E1 WMHCTUTYTa B JIeHb 3a4eTa, a TAK)Ke BBICTABJISIOTCS B
3aYETHYIO KHIDKKY 00y4arolerocs.

6.3. Ilpumepsbl OLIEHOYHBIX CPEICTB JJIsl 3a4eTa

Cnucok éonpocog k 3auemy
1. OCHOBHBIE TTOHSITUS U 3aKOHBI XUMUH.
2. DKCIepUMEHTaJbHbIE MPEANOCHUIKA CIOXKHOTO CTpoeHus aroma. [lmanerapHas Monens
ctpoenust atroma Pesepdopna. [Tocrynater bopa.
3. OcHOBHBIE TIOJIOKEHUS KBAHTOBOW MeXaHUKH. BoinHoBas GpyHKIIMS, aToMHas OpOUTAIIb.
4. XapaKkTepHuCTHKa COCTOSTHUS JJIEKTpoHA B aToMe. KBaHTOBBIE uncia, uX (GU3HIeCKUil CMBICIT.
5 spdf — opbOutamu. EmkocTs dHepreTndeckux ypoBHEW. [IpHHIMIBI 3amOJHEHUS
AIIEKTPOHAMH aTOMHBIX OpOUTaJIEH.
6. Tabnuma xumMudeckux osieMeHTOB. [lepuogudeckuii 3aKOH U TEpPHOJUYECKasl cHucTeMa
XUMHYECKHX 3JIEMEHTOB B CBETE TEOPUU CTPOCHHUSI aToMa.
7. IleppoiMYHOCTh B U3MEHEHUH CBOWMCTB 3JIEMEHTOB: PaJMYyChl aTOMOB, SHEPTrUU MOHHU3ALUU U
CPOJCTBA K 3JIEKTPOHY, IIEKTPOOTPULIATEILHOCTH, BAJIGHTHOCTh U CTENIEHU OKUCIIEHHUS.
8. IlepnoinyHOCTh B N3BMEHEHNHU CBOMCTB KMCIOPOAHBIX U BOJOPOIHBIX COETMHEHUN 3JIEMEHTOB
0 MepUoJIaM U rpyInam.
9. Xumunueckass cBsizb. CBOWMCTBa KOBAaJEHTHOM CBSI3U: DJHEpPrus, JUIMHA, HACBIIAEMOCTD,
HaIpaBJIeHHOCTh. [ mOpuan3amus opouTaneil. 0 u w cBa3u. KpaTHOCTH CBSI3H.
10. KoBaneHTHas CBsI3b, MEXaHH3MBl €€ OOpa30BaHMA. DJIEKTPOOTPULATEIHHOCTH ATOMOB U
MOJIIPHOCTH CBsA3H. [10NIIpHOCTH MOJIEKYIIBI.
11. NoHHas cBs3b, MEXaHU3M €€ 00pa3oBaHMs. MeTalInuecKas CBs3b.

9



12. IloHsTHE O CKOPOCTHM XMMHYECKUX peakuuid. CKOpOCTb FOMOI€HHOI'O U TE€TEPOTr€HHOIO
npoueccoB. PakTOPkI, BIUSIONIUE HA CKOPOCTh XUMUYECKUX PEaKIUH.

13. 3akon gelicTBus Macc. KoHCTaHTa CKOPOCTH peakuuu, ee GU3NIECKUN CMBICIT.

14. BiusHue TemmepaTypbl Ha CKOPOCTh XMMHUYeckoi peakiuu. IIpaBuno Bant-I'odda.
AKTHBHBIE MOJIEKYJIBI M SHEPIUsl aKTUBU3ALMU. Y paBHEHUE AppeHuyca.

15. O6parumbie 1 HEOOpaTUMBIE peaKIuu. XUMHUYECKOe paBHOBecHe. KoHCTaHTa XUMHYECKOTO
paBHOBECHS.

16. Cmemenne xumuyeckoro paBHoBecus. [Ipuniunet Jle-Ilaranbe.

17. TepMoxuMHUECKHE 3aKOHBI U YpaBHEHHUs. 3aKoH ['ecca u clieICTBUS U3 HETO.

18. BHyTpeHHSsI 2HEPTUs W DHTAJIBIHS. DHTAIBIHSI 00pa30BaHUS XMUMHYECKUX COCIUHEHUH.
V3MeHeHre SHTANBIIUY B Pa3INYHbIX XUMUYECKUX IIpOLEccax.

19. Bropoii 3aKkOH TEpMOJMHAMUKHN. DHTPONUSA U €€ U3MEHEHHE NIPU XUMHUYECKHUX IMpolieccax u
(ha30BbIX TIEpEXo/ax.

20.YcioBusi caMOINPOU3BOJIBLHOTO NPOTEKAHUS XMMUYECKUX peakuuid. OHeprusi ['mO6ca, ee
M3MEHEHHUE IIPU PA3IMYHBIX XUMUYECKUX ITpoLieccax.

21. CoctaB U CTpOEHUE MOJIEKYIbI BOABI. ACCOIIMAIIMU MOJIEKYI Boibl. BogoponHas cBs3b.
®uznyeckue cBOWCTBA BO/bI (aHOMas). XUMUYECKHUE CBOMCTBA BOJBI.

22. Knaccuduxaius pacTBOpoB. MexaHu3M mpoliecca pactBopenus. Kpucramioruaparsl.
I'mppartnas teopus . M.MenaeneeBa. PACTBOPUMOCTb TBEPABIX BEILIECTB.

23. Konuentpauus pactBopoB. IIporeHTHas KOHIIEHTpaIusi, MaccoBas J0JsI PaCTBOPEHHOTO
BenlecTBa. MoisipHasi KOHLIEHTpal|sl pacTBOPOB.

24. HopmaiibHasi KOHIIEHTpalUsl PACTBOPOB. DKBUBAJICHT AJIEMEHTA U CJI0KHOTO BEILIECTBA.

25. CpoiicTBa pa30aBICHHBIX PAaCTBOPOB HEIIEKTPOIUTOB. OcMoc. OCMOTHYECKOE aBICHHUE.
3akon Baut-I'odda. 3akonsr Paymns.

26. Teopusi 3yeKTpoIUTHYECKON nuccormanuu. OCHOBHBIE TOJIOKEHUS Teopuu. MexaHuzm
JUCCOIMAIIMU BELIECTB C Pa3IMYHBIMU TUIIAMH CBSI3H.

27. CrenieHb AUCCOIUANINU YTIEKTPOHOB. CHIIbHBIC U Ca0bIe JIEKTPOIUTHL.

28. Kucnorel, OCHOBaHMUS M COJIM B CBETE€ TEOPUM DIEKTPOIMTHUECKON UCCOLMALINU.
AMdoTepHbIe TUAPOKCUIBI.

29. Peakuunm oOMeHa B pacTBOpax aJIEKTpoiuTOB. HampaBieHHOCTh peakuuii oOMeHa B
pacTBOpax 3JIEKTPOIUTOB.

30. OnexkrponuTHueckas aucconmanus Bonabl. MoHHoe npousBeneHue Boabl. BonoponHslii
MOKa3aTelb.

31. I'maponns coneit. Cayvau ruaponusa. Crenens rugponusa. Koncranra ruaponusa.

32. JucnepcHble cuctemsbl. Knaccudukaius AUCIEPCHBIX U KOJUIOMIHBIX CUCTEM.

33. OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMY. BakHEHIINE OKUCIUTENN U BOCCTAHOBUTEIH.
Ponb cpenpl B mpoTeKaHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

34. Knaccuukanusi OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil. MeTox 3IeKTpOHHOTo
OayraHca 1 JIEeKTPOHHO-UOHHBIN MeTo1 B OBP.

35.1lonsitue 00 oSJEKTPOAE M ANEKTPOJAHBIX TNoTeHHHansax. CTaHAapTHbIE MOTEHIMAJIBI.
CraHgapTHBIA BOJOPOIHBIN 3IEKTPOI. ['albBaHMYECKHE SITIEMEHTHI.

36.0OCHOBHBIE BHIBl KOpPPO3MHM. XHUMHYECKass KOppO3Hs. OJEKTPOXUMHUYECKAsT KOPPO3Ms
MeTaJlJIOB. MeTO/ bl 3alllUThl METANIOB OT KOPPO3UH.

37. KomiuiekcHble coearHeHns. OCHOBBI KOOpAWHALMOHHON Teopun Beprepa. Homenknatypa
KOMIUIEKCHBIX COeIMHEHU. M30Meprs KOMIUIEKCHBIX COeAMHEHUN, BUABI H30MEPHUH.

38 Jlucconmanus KOMIUIEKCHBIX coequHeHMH. KoHcTaHTa yCTOMYMBOCTM — Ba)KHEWIIas
XapaKTEpUCTHKA KOMIUIEKCHOTO COETMHEHUS

IIpuMepHBI BADHAHT KOHTPOJIbLHON PadoThI

1 CocrtaBbTe 25IeKTPOHHBIE (HOPMYJIIBI ATOMOB JIEMEHTOB C MOPSAKOBEIMU HOMEpaMu 32 u 42,
YUYUTBIBAS, YTO y OCIEIHETO MPOUCXOAUT “TIpOoBa” OJHOrO 5S anekTpoHa Ha 4d - HOypOBEHb.
K xakomy 3JIeKTpOHHOMY CEMENUCTBY OTHOCHUTCSI KaXKAbIM M3 3TUX AJIEMEHTOB.
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2. Yro Takoe sHeprus noHuzauuu? B kakux ennHunax oxa Belpakaercsi? Kak usmensercs
BEJIMYMHA YHEPIHH HOHU3AIUH B IIEPUO/JIE, B TPYIIIIE EPUOANYECKOI CUCTEMBI C YBEINYCHUEM
MOPSIIKOBOTO HOMEpA.

U3 nepeuncieHHbIX 3J1eMEHTOB BbIOEpH UMEIONINI HanOoIblee 3HaUeHUE SHEPT Y HOHU3AIUU:
1)Li 2)F 3)Fe 4l

3. Onpenenure BUI XUMUUECKO# cBs3u B coequnenusx: NCls, SO, Cly, H,0, Si, NaCl
CocraBbTe 31eKTPOHHBIE (POPMYITBI XJT0pa U cepoBoiopoaa. Kakoi THI KpUCTAITHIECKOM
PEIIEeTKH Y 3TUX BEIECTB B TBEPJIOM COCTOSIHUU?

4. ITo Tepmoxumuyeckomy ypaBHeHuto CHy + 20, = CO; + NayCry O7 + 890 x/Ix
paccuMTaiTe Kako 00beM MeTaHa (H.y.) COXOKEH, €CIU TIPH 3TOM BbLACIUIIOCh 178 kI
TEILJIOTHI.

5.Kak Bnusier Temneparypa Ha CKOPOCTh XMMHUECKOH peakunu? Bo ckolbko pa3 Bo3pacTeT
CKOPOCTh XHMHUYECKOT0 MpoIecca NpH MoBbIeHUU Temnepatypsl oT 30 1o 70 rpamycos, eciiu
TeMIepaTypHbIi KodhPuLreHT paBeH 2.

6. Peakiiuu BeIpaXkaroTCsi CXeMaMu

H,S +Cl, +H,0 - H,S0O, + HCI

Fe SO, + K, Cr, O; + H,SO,4 . Fe, (804)3 + Crz(SO4)3 + K, SO4+ H, O

CocraBbTe 27EKTPOHHBIE ypaBHEeHUA. PaccraBbre KOA(h(UIIMEHTHI B YPABHEHUAX PEAKIIUN.
YKaXuTe Kakoe BEIECTBO SIBIISCTCA OKUCIUTENEM, KaKO€-BOCCTAHOBUTEIIEM.

7. CocTaBbTe MOJIEKYJISIPHBIC YPAaBHEHUS PEAKIIUii, KOTOPbIE BBIPAKAIOTCSI HOHHBIMH
YpaBHEHUSMH:

a) Ca®* + COs% - CaCOs;  6) Fe*" + 30H ---- Fe(OH);

B)H" + OH ----- H.0

8. Haiitu crenenp qucconuaruu xjaopHoBatuctoi kuciiotel HOCI B 0,2H pacTtBOpe
KoHncranta auccoumanuu paBHa 5* 107

9.K 250 r 10% -ro pactBopa rioko3s! npuinian 150 mi Boasl. KakoBa maccoBast nomst (%)
TJTFOKO3BI B TOJTYYEHHOM PacTBOpE.

10. TIpu onpeneneHHBIX YCIOBUAX PEAKIIHSI XJIOPOBOAOPOA C KHCIOPOIOM SBISIETCS 00paTUMON
4HCI1 (1) + O3 (r)---- 2Cl; (r)+2H,O(r) H =- 116,4x/]x

Kakoe BausiHUuE Ha pAaBHOBECHOE COCTOSIHHE CUCTEMbBI OKaXKYT: ) MOBBIIICHUE TaBICHUS

0) MOBBILLIEHUE TEMITEPATYPhI B) BBEJICHUE KaTaJIn3aTopa

6.5. ®oH/1 OLIEHOYHBIX CPEICTB
[TonHblit OaHK 3aaHUi 7S TEKYILEro KOHTPOJIS W MPOMEXKYTOYHOM aTTecTaluu I0
JUCHUIITIMHE, TII0KAa3aTCjiM, KPUTCPHUH, IIKaJIbl OUOCHHWBAHUA KOMHGTGHHHﬁ, METOJUYCCKUC
MaTepHuaibl, ONpEJeNAoNIMe MpOLEeaAyphl OLIEHMBAaHUS 00pa30BaTENbHBIX PE3YJIbTaTOB,
IMPUBCICHLI B y‘-I€6HO-MeTO)II/I‘I€CKOM KOMIIJIIEKCE NUCHUITIINHBI.

7. OCHOBHAS U JOIMOJTHUTEJIbHASI YUEBHAS JINTEPATYPA
7.1. OcHoBHas y4yeOHas TUTEpaTypa
1.I'muaka H.JI. O6mas xumust: YueoHoe nmocodue s By30B. — JI.: Xumus, 1981. — 720 c.
2. O6mas xumus [DnexktpoHHbi pecypc] / CyBopoB A.B., Hukxonwsckuit JI. b. - CIIG.
XUMU3IAT, 2017. - Hoctyn u3 9bC «KOHCYAbTaHT CTyI€HTa»
7.2. lonoiHUTeIbLHAS y4eOHAs JUTEpaTypa
1.00mas 1 HeopraHuyeckasi XuMus [ DIeKTpOHHBIN pecypc]| : yaeOHoe mocobue / mox pexa. B.B.
Henncosa, B.M. TananoBa. - PoctoB u/]l : ®enukc, 2013. - (Bricmiee obpa3oBanue) — Jloctym
n3 ObC «KoHCyNIbTaHT CTyI€HTa»
2.00mas 1 HeopraHuueckas XuMus [DnekTpoHHbIN pecypc] : y4ueb.-meron. Ilocobme / H.ILL
Mudraxosa. - Kazanp : MzmatensctBo KHUTY, 2013.- Joctyn u3 ObC «KoHCymbTaHT
CTYJCHTa»
3.0cHoBbI 00mIel xumuu [ DnekTpoHHbIi pecype] / [Ipecc U. A. - CII6. : XUMU3JAT, 2017. —
Hoctyn n3 ObC «KoHCYIbTaHT CTyIEHTa»

11



4.IlpakTukyM 1o oOmmIed XuMuu [DNEKTpPOHHBIA pecypc]: y4ed. mocobue / Ilox pen. C.D.
Hynaesa. - 4-e u3z., nepepad. u jom. - M. : U3narenbctBo MOCKOBCKOTO TOCYIapCTBEHHOTO
yauBepcuteta, 2005. - (Knaccuueckuil yHuBepcureTrckuil yueOHuMK). - [octym u3z OBC
«KoHcynbTaHT CTyAeHTa»

5.CnecapeB B.1. Xumus. OcHoBbl xuMuu xuBoro.- C-116.:I'ocxumuznar, 2005.-784c.
5.CpaBOYHHK MO XUMHH [DJIEKTpOHHBIM pecypc]| : yueOHoe mocobue / JI.H. bmunos, M.JL
[Tepdunosa, JI.B. FOmamesa, P.I'. UyBunse. - M. : Ilpocnekt, 2015. — Hoctyn u3 ObC
«KoHCynbTaHT CTyAeHTa»

6.CripaBOYHUK 110 OOIIEeH U HEOPraHMUECKOW XUMUU [ DneKkTpoHHbIH pecype] / Jluaun P. A. - 2-e
u3a., ucnap. u poi. - M. : KonocC, 2013. — loctyn u3 9bC «KoHCyabTaHT CTYICHTa»

8. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTBI OBYYAIOIIUXCS
Xumusa. Meroanyeckue yKazaHUsd K NPAKTUYECKUM 3aHATHSAM MO XMMHUH JJIsi CTYIEHTOB
HarpasieHus noarotoBku 19.03.01 —buorexunonorusi— Kypran, 2022. — c.
9. PECYPCBI CETU «MHTEPHET»,
HEOBXOJIUMBIE JIJIs1 OCBOEHUSA JUCHUIIJINHBI
Oo6mme mouckoBbie cuctembl: Google (www.google.com), SAuagexc (Www.yandex.ru), Pamomiep

(www.rambler.ru)
http://elibrary.ru/defaultx.asp — Hayunas snekrponnas 6ubnuorexka ELIBRARY.RU.

http://window.edu.ru/unilib — EJJUHOE OKHO nocrtyna Kk 37eKTpOHHBIM OHOIHMOTEKaM BY30B
Poccun.

http://biblioclub.ru — Yausepcurerckas 6udmuoreka ONLINE.

http://virtuallib.intuit.ru — Bupryansuas 6ubnuorexa « THTYUT».

10. ”THOOPMAIMOHHBIE TEXHOJIOT' MU,
MNPOI'PAMMHOE OBECIIEYEHHME
N UHOPOPMALIMOHHBIE CTITPABOYHBIE CUCTEMBI

ITpu yTeHnM JIEKUMKA UCTIONB3YIOTCS CIaliI0BBIE TPE3CHTAIUH.

K omepanuoHHoll cucreMe U MPOrpaMMHOMY OOECIIEUEHHIO KOMIBIOTEPa, WCIONb3YeMOro Mpu
MIOKAa3€e CJIAHI0BBIX IPE3EHTALNH, NPEABIBISIOTCS MUHUMAaJIbHbIE TPEOOBAHMUS.
1. 3BC «Jlanb» 2. OBC «Koucynbrant cryaenta» 3. 9bC «Znanium.comy» 4. «['apaHT» — crpaBoO4YHO-
MIpaBOBasi CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHME JUCHUIIJIMHBI

MartepranbHO-TEXHHYECKOE O00ecredeHne M0 peann3aluyd AUCHUIUINHBI OCYIIECTBISETCS B
cootBercTBrH ¢ TpeboBanusmMu OI'OC BO no nanHoi 06pa3oBaTebHOM porpamMMme.

12. JIns CTyA€HTOB, 00y4aIOIIMXCS ¢ HCMOJIb30BAHHEM JUCTAHIMOHHLIX 00Pa30BaTeIbLHBIX
TEXHOJIOT Ui

[Ipu ucronb30BaHUU AIIEKTPOHHOTO OOYUEHHS U JUCTAHIIMOHHBIX 00pa30BaTENLHBIX TEXHOJIOTHHA
(manee 20 m [OT) 3aHATHS TOJTHOCTHIO WJIM YAaCTUYHO NPOBOIATCS B pexume oHimaiH. O0bem
JUCLUIUIMHBI U pacrpesiesieHre Harpy3KH Mo BHJIaM padoT cooTBeTcTByeT 1. 4.1. Pemenne kadenpsr 06
UCIIOJIb3YEMbIX TEXHOJOTHSAX W CHCTEME OLCHHUBAHHMA JOCTIDKCHHH OOYYarolIMXCsl NPUHUMAETCS C
YYETOM MHEHHSI BEAYILETO MPEro1aBaTelsl i JOBOJUTCS JIO CBEACHUS 00yYaroNINXCS.
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AHHOTaus K paboyeit mporpaMMe JUCITUTIITUHBI
«O0masa xumusa»

00pa30BaTeNbHON MPOTrPaMMBI BBICIIIETO OOPa30BAHMS —
nporpamMmbl OakaiaBpuata
19.03.01 — BuorexHoaorus
Hanpasnennocts:
buorexnoJsorus

Tpynoemkocts nucuuiuivsbl: 3 3E (108 akaneMuyeckux 4acoB)
Cemectp: 1 (3aounast popma 00yueHUs)
dopma NpOMEKYTOUHON aTTECTALUN: K3aMEH

Copneprxanue JUCHUIUIMHBI

OcHoBHble TOHATHS W 3aKkoHbl xuMmuH. CrTpoenue artoma. l[lepumonumyeckuili 3aKoH H
NepUoOANYEcKas CHUCTEMa XHUMUYECKHUX DJJEMEHTOB U CTPOCHHE BEIIECTBA. JIEMEHTHI
XUMHYECKOH TEepMOJMHAMUKUA. XUMHUYECKas KHHETHKa. XUMHUYeckoe paBHoBecue. Karamus.
PactBopbl. MoHHble paBHOBECHS B pacTBOpax 3JeKTpoiuToB. ['miaponu3 coneil. bydepHbie
pactBopbl. OKHUCIUTETHLHO-BOCCTAHOBHUTEIIb-HBIE PEAKIIUU M DJIEKTPOXUMHYECKUE IPOIIECCHI.
KomruiekcHbie coeiuHEHUSI.
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