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1 Ie/u 1 3aaun y4eOHOM JUCHUTIMHBI

IJenb ocBoeHuss [OUCLUIUIMHBI «XUMUs» — [aTh CTy/leHTy 0a30Bble 3HaHUS TI0
dbyHIaMeHTa/lbHBIM ~ pa3fielaM XUMUA B 00bemMe, HeOOXOAUMOM [ijii OCBOEHUSI (DU3UUECKHX,
TeXHUYEeCKHX U 9KOJIOTUUeCKUX OCHOB TIPU U3yUeHUU [UCLIMILIMH TTPO(eCcCuOHa/bHOTO LIUK/IA.

3adauu u3yueHus UCHMIUIMHBI «XUMHsI»: CHCTeMaTW3alus, 3aKpervieHue, YriayOsieHue
TeOpPeTHUUeCKUX 3HAHWM 110 XMMHH; TIpUoOpeTeHHe YMEHWM HCI0/Ib30BaTh MPH U3yUeHUH JUCIUTUIVH,
B CBO€el MPOU3BO/CTBEHHOM JIeSITeIbHOCTU JOCTW)KeHUs] XUMHUH, MeTO/bl XUMHUUECKOT0 UCC/Ie[JOBaHUS;
OB/JaJiIeHMe  TIPaKTMYeCKUMH  HaBblKAMHA  XMMHUECKOTO  SKCIepUMeHTa /il peLleHus
ripodecCcrOHaNbHBIX 3a/lau; OBJ/IaJileHNe HaBbIKaMK XMMUYECKHUX PacueToB MPUMEHUTE/BHO K 3a/lauam
ripoeCcCHOHATLHOM JIesiTe/IbHOCTH, Pa3BUTHE HaBBIKOB CaMOCTOSITe/IbHOM pabOThI.

MeToavKa mpeno/jaBaHus JaHHOW AUCLUILUIMHBI MpeAro/araeT uTeHue JeKLWW, MpoBeJieHue
7abopaTopHbIX paboT, UHANBHUAYATbHBIX KOHCY/IbTALUM 110 OT/e/IbHBIM (Harbosiee C/I0KHBIM) TeMaM
JACIATIIVHBI.

JIeKI[UU TIOCBSIIIAIOTCS PaCCMOTPEHWI0 Haubosiee Ba)KHBIX BOIIPOCOB: OCHOBHBIM TIOHSITHSIM;
TeOpeTUYeCKUM BOMpocaM XuMHuH. Ha 1abopaTOpHBIX 3aHATHSIX CTY/I€HThI OCBAaUBAIOT HAaBLIKK PabOThI
B XMMHUUECKOH JlabopaTopuH, OB/Ia/[eBal0T OCHOBHLIMHU MeTOIAMU XMMHUECKOTO aHa/Ik3a.

CamocrosiTenibHasi paboTa CTy/leHTa 3aK/IIOUaeTcss B CUCTeMaTHUeCKoW TpopaboTke
TEOPeTHUUeCKOr0 MaTepuasa, TOJArOTOBKe K BBLITIOJHEHWIO 1ab0opaTOpHBIX paboOT ¥ WX 3all[UThl,
peleHuve 3azay.

[ist peanu3aliii KOMITETEHTHOCTHOTO TIOAIX0/la B y4yeOHOM TMpoliecce TIpeyCMOTPEHO
WCTIOTb30BaHHe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEJIeHUs 3aHSATHI: Orepeskaroiiee o0yueHue,
TPYNIOBOE BbBIMOJIHEHHE J/1TabopaToOpHON paboThl, 0O0CYK[eHWe TI0/yUeHHBIX pe3y/bTaToB, JEKI[HUH-
TIpe3eHTaIiy, IPOCMOTP M 00CY>KieHre HayYHO-TIOMYJISIPHBIX (DUTEMOB, TBOPUECKHE 3a/IaHUSI.

2 TpeboBaHus K pe3y/ibTaTaM 0CBOEHHUS AUCIHUILTHHBI

[Mporjecc u3yueHusi AUCLMILIMHBI HarpaB/ieH Ha (hOpMUpOBaHUe KOMITeTeHL[H:

— criocobeH WCIo/b30BaTh (GyHJaMeHTa/lbHble 3aKOHbI TIPUPOJABI U OCHOBHBbIE 3aKOHBI
eCTeCTBeHHOHAYUHbIX JUCLUIUIUH B TipodeccroHanbHoM gesitenibHOCTU (OITK-1).

[TnaHupyemble pe3ysbTaThl 00yUeHHsl M0 AUCLUIIIMHE, COOTHECeHHbIe C YCTaHOBJEHHBIMU B
nporpaMMe OakaslaBpyraTa MHAWKATOPAaMH [JOCTH)KEHHUsS] KOMITeTeHIIWH, Tpe/ICTaB/IeHbl B TaO/uIle.

Tabauya — IMnaHupyemble pe3yabmambl 0OyueHus no OUCYUnAUuHe, COOMHECEeHHbIe C YCIMAHOBNEHHbIMY B
nporpamMMe OakasiaBpuaTa UHAWKAaTOPaMHU IOCTH)KEHHUs] KOMIIETeHLUH

Kop | HarmeHoBa
Kop v HaimeHOBaHue . Kopn
KOMIT HUe [Tnanupyembiii pe3ybTaT 0OydeHus 1o
VHMKATOPa JOCTHKEeHHUs TroKasareJist
eTeH | KOMIIeTeHL] JVCLIUTIIINHE
KOMIIeTeHL[U! OCBOEHUsI
815151 15151
OIIK| Cnocoben |UO-1onk.1: 3HaeT 3HaTb: XMMUUECKHe TI0JI0’KEHUS U 3aKOHBI; 3(OIIK-1)1
-1 |ucnonb3oBa|dyHIamMeHTaTBHbBIE MIepUOJUYECKYIO CUCTEMY 3/IEMEHTOB B CBETe
Tb 3aKOHBI IPUPOJBI U CTPOEHHsI aTOMa; PeaKLMOHHYIO CITIOCOOHOCTh
(byHZaMeHT |OCHOBHbIE 3aKOHbI Bell|eCTB; KUCJIOTHO-OCHOBHBIE U OKUC/TUTEIbHO-
a/bHble  |eCTeCTBeHHOHAYUYHBIX BOCCTaHOBUTeJIbHbIE CBOWCTBA BEILleCTB; 3(OIIK-1)2
3aKOHBI  |JUCLUIINH XUMHUECKYI0 CBSI3b, KOMITJIEMEHTapHOCTb;
nipupogsl U (M1-2onk-1: YMeeT pellaTh |XUMHAYECKHUEe CUCTEMbI; XUMHAUYECKYIO
OCHOBHBIe |[1podecCHOHa/IbHbIe TePMOJWHAMUKY U KUHETUKY; TEOPUIO CTPOEHMUS
3aKOHBI [3a3/lauy C IPUMEHEeHHEeM  |OpraHWYecKuX CcoeIMHeHWH, KjlacCu(UKaLuio 3(OIIK-1)3
eCTeCTBEHH [eCTECTBEHHOHAYYHBIX U (peareHTOB M peakl{iii B OpraHu4eCcKoOu XUMUH;
OHAyUHBIX |00IIenHKeHepHbIX CBOICTBA MOMMEPOB U OJIUTOMEPOB U CIIOCOObI
JVCLUIIMH |3HAHWH, METO/|0B UX TIOJIyYeHusl; XUMUUeCKYIo UeHTU(UKaL1Io
B MaTemMaTH4yecKoro BelLleCTB.
ripodeccuo |aHanmm3a u YMeTb: KoMueCcTBeHHO OTUCHIBATh PeaKLun Y(OITK-1)2
Ha/IbHOM |[MO/Ie/IMpOBaHuUs TIpeBpallleHUs]; PACCYUTLIBATL KOJIMUECTBEHHOe
AAeATeNbHOC | 1130y .: Briageer CoJZlepykKaHue paCTBOPEHHOI'O Bell|eCTBa,




HaBBbIKaMM pelIeHWsA
CTaHAAPTHBIX

C MpUMEeHeHHeM
€CTeCTBEeHHOHAYYHBIX U
00IIIeMHKeHEePHBIX
3HAHUM, METO/IOB
MaTeMaTHUUYeCKoro
aHa/M3a u
MO/Ie/TAPOBAHMSI

TH.

ripodeccruoHaMbHBIX 33/jau

OCMOTHUECKOTO /IaB/IeHHsI PACTBOPOB, CKOPOCTh
XUMHYECKUX PeaKi[ui ¥ UX HarpaB/IeHHOCTh;
orpeieNIiTh TEPMOAUHAMUYECKHE
XapaKTePUCTUKN XUMUUECKUX Peaklui U
PaBHOBECHbIE KOHI|EHTPALIUH; OTIPe/IeNATh
OCHOBHbIE (hH3UUECKHEe U XUMUUECKHe
XapaKTePUCTUKUA OPraHUYeCKUX BEIIeCTB.
BiiajieTh: HaBbIKaMU PabOThI B XUMHUECKOH
nabopaTopuy; HaBBIKAMU MTPOBE/IEHUSI 0CHOBHBIX
METO/IOB XUMUUECKOTO aHa/IN3a U OTpezie/eHHs
XUMHWUYECKUX TTOKa3aTesei.

Y(OITK-1)3

B(OIIK-1)2

B(OITK-1)3

3 MecTo JUCHMIUIMHBI B CTPYKType 00pa3oBaTe/IbHOI MPorpaMMbl
YuebHasi JUCLUIUIMHA «XUMUSD» SIBJISIETCS JUCLIMTUIMHOM 00s13aTeslbHOM YacTH B CTPYKType

obpa3oBare/ibHOM TPOrPaMMBI.

4. CopeprxaHue JMCLUAIIUHBI

4.1 Temamuueckuti n/iaH oucCyun/JauHbl

OuHas popma obyueHus
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Pa3gen 1. OcHOBHbIe MOHATHUS M 3aKOHBI
CTeXHOMeTPUH 15 10 6 - 4 5
Tema 1: BBesenrie. OCHOBHbIE MOJIO)KEHUS Onpoc,
Y 3aKOHBI. BBITIOJ/IHE
131571
3aluTa
J1ab.
paboThI,
BBITIOJTHE
HUe
TMpaxKT.
3a/IaHUH,
15 10 6 - 4 5 TecT
Pa3zpen 2. CTpoeHue BelecTBa 12 6 6 - - 6
Tema 2: Ilepuopunueckas  cUCTeMa Ompoc,
3/7IeMeHTOB B CBeTe CTPOEHUS aToMa. BBITIOJTHE
HUe
TpakKT.
3a/laHuK,
6 3 3 - - 3 TecT
Tema 3: XumMHueckasi CBSI3b. Onpoc,
BBITIOJ/IHE
HUe
TpaKT.
3a/laHuM,
6 3 3 - - 3 TecT
Pa3pesn 3. O0mipe 3aKOHOMEPHOCTH 16 10 6 - 4 6




XUMHUYECKHX IponeccoB

Tema 4: Xumuueckass TepMOJVHaMUKa U
KWHeTHKa.

16

10

=p]

Ompoc,
BBIIOJIHE
HUe 1
3amura
n1ab.
paboTHl,
BBITIOJTHE
Hue
TMpaKT.
3a/laHul,
TecT

Pa3pen 4. PacTBopbi

12

N

Tema 5: PacTBophI 1 UX CBOMCTBA.

16

Onpoc,
BBITIOJIHE
HUe U
3aluTa
11ab.
paboThI,
BBITIOJIHE
HHUe
TIPaKT.
3a/IaHUH,
TecT

Pazgen 5. OKuc/MTe/1bHO-
BOCCTAaHOBHUTE/IbHbIE H
3/IEKTPOXUMHUUYEeCKHe MPOoLeCChl

13

Tema 6: DneKTpoXUMHUUeCKUe CUCTEMBI.

13

Omnpoc,
BLITIOJTHE
HUe U
3amura
n1ab.
paboThI,
BBITOJIHE
Hue
TPaKT.
3a/laHul,
TecT

Pazpaesn 6. OCHOBBI OpraHHuYecKou
XUMHUH

10

Tema 7: Dy1leMeHTBI OpraHu4eCcKOl XUMUH.

10

Ormpoc,
BBITIOJTHE
HUe
TpakKT.
3a/IaHUH,
TecT

Pazpen 7. Xumuueckasi ujeHTU(UKAIUA
Y aHA/TM3 BellecTBa

14

=]

~

S

=}

Tema 8: Xwumuueckas uAeHTUDUKALUS
BelL[eCTB.

14

Ormpoc,
BBITIOJIHE
HHe U
3aluUTa
n1a0.
paborThl,
BBITIOJIHE
HUe




TIPaKT.
3a/laHUM,
TecT

3aueT C OLIeHKOMU +

Bcero 108 | 51 | 34 17 57

4.2 CodepicaHue oucyunauHbl

Paspen 1. OcHOBHBIE IOHATHA U 3aKOHBI CTEXHOMETPUH

JIekiua 1.1. BeeieHue. OCHOBHBIE MOJ/I0KEeHMA U 3aK0HbI

Xumus Kak Hayka, Kak ydyeOHasi JUCIMITIMHA, KaK OTPAC/b MPOMBIIIJIEHHOCTH, KaK OCHOBA
Hay4YHO-TeXHUUECKOro Tiporpecca. XMMHUeckKass CUMBO/IMKA. BakHeMlllMe KaacChl U HOMeHK/aTypa
HeOpraHnYecKnx CoeJIMHeHU.

JIeknusa 1.2. OcHOBHBIE I10/10)K€HHS U 3aKOHbI

ATOMHO-MOJIEKY/ISIDHOE y4deHHe. 3aKOH TMOCTOSTHCTBA COCTaBa, 3aKOH KPATHBIX OTHOLLEHWW,
3aKOH OOBEMHBIX OTHOILIEHWH. ODKBUBAJeHT. 3aKOH 3KBUBA/IeHTOB. 3aKOH ABOrajpo. ATOMHbIE U
MoJieKyJ/isipHble Macchl. KonmuecTBo BeljecTBa. MosisipHast Macca U MOJISIpHBIN 00beM. Oripe/iesieHue
MOJISIPHBIX MaCC BEILeCTB, HaXO/ASAIIUXCS B ra3000pa3HOM COCTOSIHUH.

JlaboparopHass paGora 1.1. OcHoBHbIe 3>Tanmbl MPOBejjeHHs JIa0OpaTOPHOro
npakTHKyMa

BBesieHne B XMMHWUeCKMM TIPAaKTHKYM. TeopeTHMyecKasi 4yacCTb, 3KCIepUMeHTa/bHbIM 3Tarl,
00paboTKa 3KCIepUMeHTabHbIX [aHHBIX. XHWMHUECKHEe peaKkTHBbI, TOCy/Ja, MpaBWia paboThl B
naboparopuu.

JIabopaTopHas padora 1.2. OnipegesieHHe MOJIEKY/IIPHOM MacChl YIJIEKHC/IOT0 ra3a

V3yueHrie OCHOBHBIX Ia30BbIX 3aKOHOB, 3HAKOMCTBO C METO/IaMU OIpeZiesIeHHs] MOJIeKY/ISIPHBIX
Macc ra3000pa3HbIX BeIlecTB.

JIuteparypa: [1], [2], [6]

Pa3pen 2. CTpoeHue BeljecTrBa

Jleknus 2.1. Ilepuoguueckasi cucremMa 3/ieMEHTOB B CBeTe CTPOeHHUs aToMa

Mopenu crpoenust atoMa. [IoHATUSI 0 KBaHTOBOU MexaHuKe. KBaHTOBO-MexaHUUecKast MoJie/lb
atoma. KBaHTOBble uncia. PacripefeneHue 3/71eKTPOHOB B MHOI03JIEKTPOHHBIX aroMax. [IpuHuurm
HauMeHbllleld 3Hepruu. IIpaBuna Kneukosckoro. Ilpunnun Ilaymm. [IpaBuno XyHpa. DJeKTpOHHBIe
KOH(UTypary aToMOB ¥ HIOHOB 3/IEMEHTOB, CIIOCOOBI 3aITUCH.

Jleknua 2.2. IlepuosnuecKkas cHucTeMa 3/IEMEHTOB B CBeTe CTPOEHHMS aToMa
(omepexaroiiee 00yueHue)

Borpocs! 151 caMOCTOSITeNIBHOTO U3YUYeHUs: MepuoiuuecKasl CCTeMa 3JIeMeHTOB; CTPYKTypa
TIepUOANYECKON Tab/MUIbl; TIPUUMHA TIEPUOIMYHOCTH CBOWCTB XMMUYECKHUX 3JIEMEHTOB; aTOMHBIE U
VOHHBbIE PA/IMyChl; PeakKLMOHHAsh CIOCOOHOCTh BeIeCcTB; KUC/JIOTHO-OCHOBHBbIE U OKHC/IUTE/IbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA BEIIIeCTB, aTOMHOE SiIp0; U30TOITbI ¥ 300aphl.

Jlexnus 2.3. XuMHuUyeckKas CBA3b

Teopust XuMuuecKoro ctpoenusi. Obpa3oBaHre XUMUUECKOW CBsi3U. BU/bl XUMUUeCKOW CBSI3U.
KoBaneHTHass CBsi3b. BaseHTHOCTb, KOBa/eHTHOCTb. ['mOpygusaunus. IlossipHOCTE  MOEKyJI.
[vnonbHBIA MOMEHT. D/1eKTPOOTPULIATE/IbHOCTD.

Jlexnus 2.4. XuMuueckas CBA3b

NonHas cBa3b. [lonmsgpusaiys MOHOB. [lesioKanv3oBaHHash XUMUYecKasl CBsi3b. MeTajiMueckas
cBa3b. BogopogHasa cBs3b. Cuinbl BaH-gep-Baanbca. BeruviciieHne JivHbl JUIions B MojiekyJsie. Pacuer
JHEPrUM W [UiMHbl cBs3W. OrmpejeneHve Buja T'HOpUAM3ALMM  JIEKTPOHHBIX O0/IaKOB U
MPOCTPaHCTBEHHOW CTPYKTYPbl MOJieKyJibl. OnucaHue MOJIeKYJibl CI0)KHOTO BeleCcTBa C MOMOILbIO
MeToZia MOJIeKYJISIPHBIX opbOuTaseii. KomriemMeHTapHOCTb.

JIuteparypa: [1], [2], [6]

Pa3pen 3. O0uue 3aKOHOMEPHOCTH XMMHYECKHUX MPOLECCOB
JIekius 3.1. XuMuueckasi TepMOAMHaAMMKA M KHUHEeTHKa



BHyTpeHHsis1 3Heprusi. OHTpomnusi. OHepretTuueckue 3(@(eKTbl XUMUUYECKUX PpeakLuil.
Tepmoxumus. TepmoxruMuyeckue pacyeTsl.

JIekius 3.2. XuMuueckass TepMOAMHAMHMKA M KUHeTHKa

OHTpOMUsi U ee U3MeHeHHe TIpU XUMHUYeCKUX peakiusix. JHeprusi ['mb6ca. CraHAapTHbIe
TepMOJWHAMUUeCKHe BeJTMYNHbL. XMMHUKO-TePMOJAUHAMUYECKHEe PACUeThI.

JIabopaTopHasi pa6ora 3.1. CKOpoCTh XUMHUECKOH peaKkuu

3HAaKOMCTBO C KHWHETHYECKWMM 3aKOHOMEDHOCTSMM TPOTEKaHUs XWMHUUECKUX peaKLUi.
OKCIlepyMeHTa/lbHOe UCC/Ie[j0BaHue B/IMSHUS M3MeHeHUsl KOHLIeHTPaLMU pearvpyroliux BeljecTB |
TeMIlepaTypbl Ha BpeMsi MPOTeKaHUsI peakL[uii U ee CKOPOCTb.

Jleknusa 3.3. XuMHueckas TepMOAMHAMHUKA M KMHeTHKa

CKOpOCTh XMMHMUYECKOW peakluM B TOMOTeHHBbIX U TeTeporeHHbIX cucteMax. PakTopsl,
BJMSIIOLIME Ha CKOPOCTh peakluu. MeTozbl peryivpoBaHUs CKOPOCTU XMMHUYECKOW peakLUU. 3aKOH
JeiictBusi Macc. TemriepaTypHbiii KO3(QQUIMEHT peakliud. JHeprusi akThBauuu. KaranusaTopbl U
KaTa/JIuTUYecKre CUCTeMBI.

JIekius 3.4. XuMuueckasi TepMOAMHAMHMKA M KUHEeTHKa

Heobpatumbie 1 obpatumbie peakijuu. KosiebarenbHble peaklydyd. XHMUUeCKOe paBHOBeCHe.
CwMmelleHre xumuueckoro pasHosecus. [1punuun Jle HlaTtenbe.

JIaGoparopHas pa6ora 3.2. XuMHuecKoe paBHOBecHe

WccnepoBanue BAUSIHUS U3MEHEHUs] KOHLIEHTPALIMM pearupyroliyMX BelecTB U TeMIlepaTypbl
Ha XMMHYeCcKoe paBHOBeCHe.

JIuteparypa: [1], [2], [6]

Paspen 4. PacTtBopbl

Jlexius 4.1. PacTBOpbI ¥ UX CBOMCTBA

XapakTtepucTrka pactBopos. [Iporecc pactBopenus. CriocoObl BbIpa)KeHHsI COCTaBa pacTBOpa.
Kpucrannel w kpucramnorugparsl. PactBopumocTs. IlepechiijeHHble pacTBOpBI. [lucriepcHble
CUCTEMBI.

Jlexius 4.2. PacTBOpbI ¥ X CBOMCTBA

BopHble pacTBOpPEI 3/IEKTPOIMTOB. DJIEKTPOIUTHYecKas aucconuanus. CTerneHb U KOHCTaHTa
Juccouyanui. 3akoH pa3baeneHuss OctBasbga. CMelljeHHe HWOHHBIX paBHOBecuid. [loHsATHE O
BOZIOPOJHOM IOKa3sarese cpefbl. ['uaponus.

JIaboparTopHas pa6ota 4.1. T'uapou3 coneit

V3yueHue pa3nMyHbIX TUIOB peakL{yil TU/ipo/n3a cosel, (hakTopoB, BAUSIIOIIMX Ha YCU/IeHUe U
ocnabneHue ruipou3a.

JIuteparypa: [1], [2], [6]

Pa3pen 5. OKuc/1MTe/IbHO-BOCCTAHOBUTE/IbHBIE U 3/IEKTPOXUMHUYECKHe MPOLeCcChl

JIeknus 5.1. D/IeKTpOXUMHUYECKHEe CHCTeMbI

OKMC/TUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKIuu. DIeKTPOXUMHUUYECKHe TPOoLieCChbl. DIeKTPOIHbIN
roTeHiMan. ['afbBaHUUECKUM 3/IEMEHT.

Jleknus 5.2. /1eKTPOXUMHYECKHe CUCTeMBbI

OJIeKTPOJIU3 PAaCTBOPOB U PacIlIaBOB 3JIeKTPOUTOB. [IprMeHenue snekTposusa. OnpefeneHue
U KiaccuduKalisi KOPPO3HWOHHBIX TIPOLeCCOB. XUMHUeCKas KOppO3usi. JJIeKTPOXUMUYecKasi
KOppo3us. 3aljuTra MeTayIoB OT KOPPO3UH.

JIaboparopHas pabora 5.1. OKHC/IUTE/TbHO-BOCCTAHOBHUTE/IbHbIE PeaKLU

N3yueHre OKWC/IUTETbHO-BOCCTAHOBUTE/BLHBIX CBOWMCTB aTOMOB MeTA/IJIOB U HEMeTa/lJIOB B
3aBUCHMMOCTH OT CTeIeHH UX OKUCJIeHUs U XapaKTepa Cpe/ibl, B KOTOPOU MpOTeKaeT peakLysl.

JIuteparypa: [1], [2], [6]

Paspen 6. OcHOBbI OpraHM4ecKoi XMMHHU
Jleknus 6.1. J/1eMeHTbI OPraHM4ecKod XUMHH



Teopust CTpOeHMs] OpraHMUeCKUX COeJUHeHWH, KiacCU(pUKalUs peareHTOB W peaklud B
OpraHuuecKoOW XHWMHUH. YTJIeBOAOPOJAbI W WX Tpou3BojHble. CocTaB, CBOMCTBa M TiepepaboTKa
OpPraHhvyecKoro TOIUIMBA.

Jlekius 6.2. J1eMeHThI OPraHUu4YeCcKOM XUMUH

Ctpoenne u cBoiicTBa monumepoB. Omuromepbl. CriocoObl uX TMoaydeHus, (usndeckue
XapaKTepUCTUKHA OpraHnyeCcKUXx BelljecTB. Marepuaiibl, 1ojiyyaeMble Ha OCHOBE [10JIMMepPOB.

JIuteparypa: [1], [2], [6]

Pa3pen 7. Xumnueckasi uaeHTH(UKaLMA ¥ aHA/IN3 BelllecTBa

Jleknusa 7.1 XumMnueckas ujeHTU(MKALMS BelleCTB

AHanuTnueckue peakiuu. PeareHTbl M peakTuBbl. ['pymnmnoBble peareHThl. Crenpduueckue
peakiuu. KauecTBeHHbBIN aHa/INU3, CHCTeMaTUUeCKUN 1 IPOOHBIN aHaM3.

KonmuecTBeHHbIM aHann3 BewjecTB. MeToibl KOIMUeCTBEHHOTr0 aHair3a. ['paBuMeTpruyeckui 1
TUTPUMETPUUeCKUI aHaiu3. IHCTpyMeHTa/lbHbIe MeTO/Ibl aHa/Iu3a.

JlaboparopHas padora 7.1. KauecTBeHHbIe peak{Mil Ha HOHBI

N3yueHre KauyeCTBEHHBIX peakl[li OCHOBHBIX KaTHMOHOB U aHWOHOB. (3HaKOMJ/IeHWe C
JPOOHBIM aHA/TM30M KaTHUOHOB Y aHUOHOB.

JlabopaTopHasi pabora 7.2. JKeCcTKOCTb BOABI

3HaKOMCTBO C BH/]JaMH JKECTKOCTH BO/Ibl, TATPUMETPUUECKUMH METOZAMH OTIpe/ieIeHus 001et
JKeCTKOCTH Y COZiep>KaHus B BOZIe MOHOB KaJlbL[Usl U MarHust

JIuteparypa: [1], [2], [6]

5 YueOHo-MeTOAMYECKOE 00ecrieyeHHe /Ijisi CaMOCTOATe/IbHOU PadoThl 00ydaroIuxcs

5.1. BueayoumopHas camocmosime/ibHasi paboma cmyoeHmos

B 11e/10M BHeay/[JUTOpHasi CaMOCTOsITe/IbHasi paboTa CTy/leHTa NPy M3yueHUH Kypca BK/TF0YaeT B
cebs1 ciieyroryie BU/IbI paboT:

— mipopaboTKa (M3yueHue) MaTeprasoB JeKI1H;

— yTeHHe U MPopaboTKa PeKOMEeH/I0BaHHOW OCHOBHOMU U [IOTIO/THUTE/TLHOM JINTEPaTYPBhl;

— MOArOTOBKA K J1aO0OpPaTOPHBIM 3aHSITUSIM;

— MOUCK ¥ TTpopaboTKa MarepranoB 13 MIHTepHeT-pecypcoB, HAYUHBIX MTyO/TMKaLW;

— MOArOTOBKA K 3a1iyTe jabopaTOpHbIX paboT;

— MOZrOTOBKA K TECTUPOBAHUIO;

— MOATOTOBKA K TeKyIlleMy U UTOrOBOMY (IIPOMEXXYTOUHasi aTTecTaljisi) KOHTPOJIIO 3HaHUW 10
JOUCLUIIVHE.

OcHOBHasi [JI0/isi  CaMOCTOSITe/IbHOM paboThl CTy/IeHTOB TIPUXOAUTCS Ha TIOATOTOBKY K
nabopaTtopHbIM paboTaM M MX 3alUTe, TeMaTHKa KOTOPBIX ITOJTHOCTBIO OXBAaTbIBAET CO/lepyKaHHUe
Kypca. CamocrtosiTesibHasi paboTa MO TMOArOTOBKe K JiabopaTopHbIM paboTaM M UX 3aluTe
Tnipe/iriosiaraeT yMeHve paboTaTh ¢ mepBUYHON MH(OpMaLiei.

CamocTosiTenibHasi paboTa CTYJeHTOB 110 pa3/iesiaM Kypca BK/IFOUaeT:

PaboTa ¢ KOHCIIEKTOM JIEKIUK U peKOMeHI0BaHHOH /IuTepaTypoit (1 1 I0ToTHUTeIbHAS).

[TogroToBKa MatepvaaoB K KOHTPOJBHOMY OIPOCY TIO0 M3yuYeHHbIM TemaM, JabopaTOpHBIM
3aHSTHSIM, TeCTOBBIM ITPOBEPKaM 3HaHHUH, 3amuTe 1abopaTopHBIX paboT, JuanoraM C rmpero/aBareneM
Y yUaCTHUKaMM MPOBEPKU 3HAHUM 110 pa3jienam Kypca.

6 @oH/ OLIeHOUHBIX CPEJCTB /i/IA MPOBe/eHHUsI MPOMEeKYTOUHOM aTTecTal[ii 00yJarouxcst
10 AUCHUIIMHE

®oH/| OLEHOUHBIX CPEJCTB [/ MPOBEeHUsI MMPOMEXYTOUHOW aTTeCTAl[dM OOydaroIuxcsi 1o
JMUCLIUTIIMHE «XUMHMsI» TIPe/ICTaB/IeH B TIPUIOXKEHUH K pabouel porpaMme JAUCLIMIUIMHBI U BK/TFOUAeT
B cebs:

- TiepeuyeHb KOMIIETEHI[UH C yKa3aHHeM >TaroB MX (OPMHUPOBaHMS B TPOLIECCE OCBOEHMS



obpa3oBareyibHO MTPOTPaMMBbI;

- OMMcaHWe ToKas3aTesleld U KpUTepHUeB OLIeHMBaHWSl KOMIIETEHLIMM Ha pa3/IMyHbIX 3Tanax HUx
(hopMHpOBaHKS, ONMCAHKe 1IKas OLleHUBaHUS;

- TUTIOBbIE KOHTPOJIbHBIE 33/]JaHUsI UM MaTepuasbl, HeoOXoAuMble [71s OLieHKW 3HaHWUM, YMeHUH,
HaBBIKOB U (W/IX) OMbITA [|eSITeJIbHOCTH, XapaKTepu3yHOLUX 3Tarbl (HOPMUPOBaHUS KOMIIETEeHLUH;

- MeTOoAuuYecKhe MaTepuasbl, OIpejesstoliye MpoLeJypbl OLIeHWBaHWs 3HaHWM, YMeEHUH,
HaBBIKOB U (W/IX) OMbITA [ieSITeJIbHOCTH, XapaKTepu3yHOLUX 3Tarbl (HOpMUPOBaHUS KOMIIETEeHLMH.

Bonpocsl /151 NpoBe/jeHUs1 MPOMEe)XYTOUHON aTTecTalyy 1o AUCHMIUINHE (IK3aMeH)

1. OCHOBHBIe MTOHATUS XMMUU: aTOM, MOJIEKYJIa, XUMAYECKUM 3JIEMEeHT, ITPOCTO, C/I0XKHOe
BelL[eCTBO.

2. 3aKOH COXpaHeHus1 MacChl BeLeCTB.

3. 3aKOH IOCTOSIHCTBA COCTaBa.

4. 3aKOH KpPaTHBIX OTHOIIEHWHA. 3aKOH 0ObeMHBIX OTHOLLIEHHUH.

5. 3akoH ABorajipo. Mo/bHbIN 00BEM.

6. ATOMHO-MOJIEKYJ/IIPHOE YUYeHHe.

7. IleproiuecKnii 3aKOH U CTPYKTypa MepruoJu4eCcKor CUCTEMBI.

8. I3MeHeH1e CBOMCTB 3/1IeMEHTOB B MaJibIX M OOJIBILINX TIepUO/iax.

9. Mogenu cTtpoeHusi aToMoB. VIX IOCTOMHCTBA U HEJOCTATKH.

10. [IBolicTBEeHHAasl IPUPO/ia 3JIEKTPOHA.

11. KBanToBbIe uncia. [Topsifiok 3amo/iHeHus1 3/1IeKTPOHHBIX 000/104eK aToMa.

12. BasieHTHbIe COCTOSIHUSA 3JIEKTPOHA.

13. OHeprvs MOHU3ALIMM U SHEPTUSI CPOZCTBA K 3JIEKTPOHY. DJIeKTPOOTPULIATETbHOCTb.

14. 3aKOHBI TEPMOXUMUU. JHTA/IBIIUSA.

15. OuTponus. OHeprus ['n66ca.

16. CKOpOCTb XMMHUeCKUX peakli. PaKTOphl, BAUSIOLIME Ha CKOPOCTh peakliii. 3aKOH
JeMCTBYIOLLMX Macc.

17. Teopusi akTMBALIMK XUMHUUECKOW peakiuy. AicopOLvs ¥ KaTau3.

18. O6paTuMOCTh XUMHUECKUX peakliii. XUMHUUecKoe paBHOBeCHe.

19. Ilpunuyn Jle-IllaTenpe. @akTOPbI, BAUAIOLME HA CMeLleHe XUMUYeCKOro paBHOBECHS.

20. KoBaneHnTHast xuMHu4eckast CBsi3b. MeTo/] BanieHTHbIX CBsizeld. CriocoObl 00pa3oBaHUst
KOBAJIECHTHOM CBS3U.

21. MeTo/1 MOJIEKY/ISIPHBIX OpOUTasiei.

22. loHHas CBA3b.

23. MexmorneKyisipHOe B3auMo/eicTere. BogopoHas cBsi3b.

24. Buapl rubpuan3aliyd aTOMHBIX opOUTasiet.

25. PactBopbl. O611ve cBoOMCTBa pacTBOPOB. PacTBOPUMOCTD BellleCTB.

26. Crioco0Obl BeIpa)KeHHsT KOHLIEHTPALIMI PAaCTBOPOB.

27. DnekTposiuThueckas guccoruanys. CuibHbIe U c1abble 3/1eKTPOJIUTHL.

28. ®aKTOopsbl, BIUAIOLIKEe Ha 3JIeKTPOJIMTUYECKY0 Aucconalyio. KoHcTaHTa U CcTereHb
[CCOLaLMH.

29. luccounanys BoAbl. BomopoaHbIN NoKasarTesib Cpeibl.

30. I'mpponu3 coneid. @akTOpPbI, BAUSIOLIME HA THAPOU3.

31. /lucriepcHoe COCTOsIHKE BelllecTBa. [JycriepcHble CUCTEMBI.

32. 'abBaHUUECKUM 371eMeHT. Y CTPOMCTBO Y MPUHLIUTI PabOThI.

33. Psij HanipspKeHUM MeTaioB. DJIeKTPOIHbIe TTOTeHLUabl.

34. DnekTposm3. 3aKOHbI 3/IEKTPO/IM3a.

35. Koppo3wust. Crioco6bI 3alUThL

36. OKuC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE peakliy (mprMepsl). CTeneHb okucaeHus. [ToHsaTus
OKMCJIUTeJb, BOCCTAHOBUTEJIb, OKUC/IEHHEe, BOCCTAHOBJ/IEHHE.



37. OO611ye TTOHSTHS U TTOJIOKEHUST KOIMUeCTBEHHOTO aHa/iM3a. Peakiiuu, UCnonb3yeMbie B
TUTpUMeTpun. TpeboBaHUsI K HUM.

38. OCHOBHBIe COCTaBJISAIOLIEe TATPUMETPUUECKON CUCTeMBbI. TUTPaHThl, X IIPUTOTOBJIEHUE U
CTaHZApTHU3aLMSI.

39. Teopus cTpOeHUs1 OpraHUYeCcKUX CoeIMHEeHNN.

40. Knaccudukaiiysi peareHTOB U peakijiii B OpraHu4eckon XUMUHU.

41. Onmuromepsl. CTpoeHre 1 CBOMCTBa MoyiiMepoB. CIIocoObI UX TIOMyUeHMsI.

42. Tlonumepsl. CTpoeHHe 1 CBOWCTBA 1oyinMepoB. CriocoObl UX MOTyUeHusl.

43. XuMunyeckue BOJIOKHA U IJIaCTMacChl. XMMUYeCKHe CBOWCTBA.

44. Busipl opraHdyeckoro ToruiiBa. Ero cocrtas v nepepaboTka.

7 PekomeHiyeMas iuTepaTypa
7.1 OcHo6Has Mumepamypa:

1. 'nmunka H.JI. O6imas xumusi: Yueb. mocobue. — M.: UnaTerpan-Iipecc, 2003. — 728 c. (94
9K3.)

7.2 JlononHumebHas Aumepamypa:

2. KopoBun H.B. O6mjast xumus: yueOHUK. — M.: Bricias mikosa, 2000. — 558 c. (64 3k3.)

3. 'nurka H.JI. 3agauu v yripaxxHeHus 110 0011ieli xumuu: yueb. mocobue. — M.: UHTerpan-
[Tpecc, 2008. — 240 c. (8 3k3.)

4. Epoxun FO.M. Xumusi: yuebnuk. — M.: Akagemus, 2005. — 384 c. (43 3k3.)

5. T'abpuensa O.C. [IpakTuky™m 1o o01rieli, HeOpraHM4YeCKOW ¥ OpraHuuecKor XUMUu: yueo.
nocobue. — M.: Akagemus, 2007. — 256 c. (15 3k3.)

7.3. Yueb6Ho-memooduuecKkas sumepamypa

6. JIsua36epr P.A., CayuikuHa JI.H. JTabopaTopHbIii TIPaKTHKYM TI0 00I1ieil 1 HeopraHu4ecKoi
xumun. Y. I: YuebHo-MeTogmueckoe rocobue (mpaktukym) / P.A. JIsHp36epr, JI.H. CaymkuHa. —
[TerponaBnoBck-Kamuarckuii: Kamuatl'TY, 2008. — 105 c.

7. Caymkuna JI.H., JIsua36epr P.A. Xumus. OcHOBBI 00iieid ¥ HEOPraHUYeCKOW XUMWU:
rporpaMMa Kypca ¥ MeTou4eckre yKa3aHusi K U3yUeHUI0 JUCLMIVIMHBI /11 CTY/IeHTOB HarnpaB/eHuM
noarotoBku  022000.62 «3konoruss u rpupopornosib3oBaHue», 280700.62 «TexHocdepHas
6e3oracHocTb»,  280100.62  «IIpupomoobycTpoiicTBO ¥ BoOAOIMOJb30BaHKe»,  151000.62
«TexHo/OorMuecKkWe MammHel U obopygoBaHue», 111500.62 «IIpombiiiieHHOE PBIOOIOBCTBOY,
260100.62 «IIpoagyKThl TTMTaHUSI KUBOTHOTO MpoucxoxaeHus», 260100.62 «IIpogyKTbl muTaHUs U3
pacTuTe/IbHOrO  Cbipbs», 141200.62  «XosiogunbHas, KpUOreHHass TeXHUKA W CUCTeMbl
»kusHeobecrieueHusi», 223200.62 «TexHuueckasi ¢pusuka», 220400.62 «YmpaBreHre B TeXHUUYECKUX
cucteMax» U crnenuanbHocTerd 180403.65 «CymoBoxkaenue», 180405.65 «3JkcryaTanusi Cy[JOBbIX
SHepreTUUeCKUX yCTaHOBOK», 180407.65 «DKcrmyaTaijus CyJOBOro 3/1eKTPO0O0PYJOBaHUS U CPeJCTB
AaBTOMAaTHKM» OYHOM U 3a0uHOM opm oOyuenus — [TerponaBnock-Kamuarckuii: Kamuatl' TV, 2013. —
52.

8 IlepeueHn pecypcoB HH()OPMAIMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «IHTepHeT»

KypHan «Xumusi u JKusnb - XXI Bek» [InekTpoHHbIi pecypc]. — URL: http://www.hij.ru

Mup xumuu [DnekTpoHHbIM pecypc]. — URL: http://chemistry.narod.ru

JKcIriepuMeHTaTbHast XUMUS [D71eKTpOHHBIM pecypcl. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeToanueckKue yKa3aHus A1 00yYarOIUXCS 110 0CBOEHUIO JUCLIUII/THHBI

MeToauKa TipernojjaBaHusi [JUCLMIVIMHBI TpeAriojiaraeT uTeHWe JIeKLU, T[poBejieHre
71ab0paTOPHBLIX 3aHATHUM, TPYITOBBIX M MHAWBUYATLHBIX KOHCYJILTAI[UM MO OTJAeIbHBIM BOIIPOCAM
MUCLMTUTMHBL.  [IpelycMOTpeHa caMoCTosiTesibHasi paboTa CTY[eHTOB, a Takke TIPOXOKIeHHe
aTTeCTAl[MOHHBIX UCTTBITAHUM MMPOMEXXYTOYHOU aTTeCTalliu.


http://www.chemexperiment.narod.ru/framechem1.html
http://chemistry.narod.ru/
http://www.hij.ru/

Ha neknusix paccMaTpUBAIOTCSl KOHLIENTyaslbHbIe BOTIPOCHI XMMHH: OCHOBHBIE TIOHSTHS U
3aKOHbI CTE€XHOMETDHM, CTPOEHHME BellecTBa, OOIIMe 3aKOHOMEPHOCTH XWMHUECKUX TIPOLeCCOB,
CBOMCTBA pAaCTBOPOB, 3/IEKTPOXMMHYECKHE TIPOLIeCCH M CHCTEMbI, TeOPHsI XMMHUECKOTO CTPOEHHUS
AM. ByTnepoBa; pa3/iuuHbIe K/IaCChl OPraHUYeCKUX COeJAWHEHWH W WX CBOWCTBA, OCHOBBI
XVMHUYeCKOT0 aHa/lIr3a v WleHTU(UKaIY BelecTB.

Llespto TIpoBefieHUsT TabOPaTOPHBIX 3aHSITUN SIBJIIETCS 3aKPeIUIeHWe TeOPeTUYeCKUX 3HaHUHN
CTY/I€HTOB, TIOJTyYeHHbIX UM B X0/le U3yUeHUsI AUCLUTIUTMHBI Ha JIEKLMSIX ¥ CaMOCTOSITe/TbHO. 3aHSTHS
nabopaTopHOro THUIMA BKJIIOUAIOT B cebsi Criefiyole 3Tambl: M3yuyeHWe TeOopeTHuecKol uacTH
nabopaTopHO# paboThI; KOHCTIEKTUPOBAHKE XO/la BBITIOJTHEHHUS 1ab0paTOpHOM paboThl U TIPOBeZieHHe
ee JKCIePUMEHTA/IbHOM YacTW; BBIIOJTHEHWE HEOOXOJMMBIX pacueToB; O(OpMJ/IeHME OTYeTa O
Tpo/ie/laHHON paboTe; 3aiuTa abopaTopHoi paboThl. [I/1si MOATOTOBKY K 3aHATHSM /1ab0pPaTOPHOTO
TWMA W 3al[UThl BBITIOJIHEHHBIX J1IaOOPAaTOPHBIX pabOT CTYAEHTHI BBITIOJHSAIOT TPOPAOOTKY
MeTO/IMUeCKNX YKa3aHHH I0 BBIO/THEHHIO 17abopaTopHOW paboThl, yaensss 0coboe BHUMaHHe LeJisiM U
3alayaM, TeOPeTUUeCKOW YacTH Y TOPSIIKY BBIMOJIHEHHs 1abopaTOpHOM paboThl; KOHCIIEKTUPOBaHKUE
VCTOYHHKOB; paboTy C KOHCTIEKTOM JIEKL[HH, TIPOCMOTP PeKOMEeH/TyeMOM JINTepaTyphl.

[Tpu U3ydeHnH AUCIUTUIMHBI UCTIO/b3YIOTCS MHTEPAKTUBHBIE METO/[bI 00YUeHHUs], TaKHe Kak:

1. Jlexkums:

— JIeKLUs-BU3ya/M3alusl — [o/jaua MaTepuasia OCYIIEeCTB/ISETCS CPeJCTBaMHM TEeXHUYECKUX
cpeicTB O00y4yeHHs] C KPAaTKMM KOMMEHTHDOBAHWEM JEeMOHCTPHPYEMbBIX BH3ya/JbHBIX MaTepHasioB
(mpe3eHTaLuit).

2. JlabopaTopHoe 3aHsITHe:

— TPEHUHT — MeTof, OOyueHHs] W DPa3BUTHs CIIOCOOHOCTeN K OBJIQJIEHUIO JAeATelbHOCTBIO
TIPOBeJIeHHsT XMMHUYeCKUX /1abopaTopHBIX MccinefoBaHui. ViHTeHCHBHas paboTa BO BpeMsi TPEHHHTA
ToMoraeT [OCTUYb BBICOKMX pe3y/bTaTOB 3a KODOTKHH CpOK, a TOC/eAyroljas CHCTeMa Iocjie
TPEHUHTOBOTO COTIPOBO’KAEHHS 00ecrieurBaeT Ha/|e)KHOe 3aKperyieHre MaTepHraa

— paboTa B MajbIX rpymnax — o0ecrieurBaeT aKTHUBHYIO I03HaBaTebHYH) eATelbHOCTb
o0yyaromuyxcsi, peAycMaTpUBaeT pacrpeziesieHre 00s13aHHOCTe MeXy HUMH, WCIIOTHUTETBHYI0 U
OpraHM3aTOPCKYI0 WHMLMATHBY, aKTya/M3al[{i0, KaK OIMbITa CaMOCTOSITe/IbHOW [IeSITeIbHOCTH, TaK U
COBMECTHOM pabOoThl 110 BBITIOJIHEHUIO JIabOpaTOpPHBIX pPabOT, UYTO COTJIACyeTcsi C peausMu
npo¢eCcCHOHAMbHOM [ieATeTbHOCTH Oy JyIIHX CIIeldaIiCTOB.

10 Kypcogoii npoekT (pabdora)
BrimoHeHre KypcoBoro TpoekTa (paboThl) He TIPeyCMOTPEHO YUeOHBIM IJITAaHOM.

11 TIlepeueHbr HH(OPMAIMOHHBIX TEXHO/JOTHHM, HCIO/Ib3yeMbIX IPH OCYILeCTB/JIEHHU
oOpa3oBaTe/IbHOI0 NMpoljecca Mo JUCIUILIMHe, BK/II0Yas NepeyeHb NPOrpaMMHOro obecreueHust
Y HH(OPMaLOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenp uUHGPOPMAYUOHHBIX MeEXHO/02UL, UCNO/Ab3yeMbIX NpuU ocyujecme/neHuu
obpazoeamenbHO20 npoyecca

— 37IeKTPOHHBIE 00pa30BaTe/IbHbIe PeCyPChI, TIpe/ICTaBIeHHbIe B I1. 8 paboyeli MporpamMMel;

— HUCII0JIb30BaHUe CJ1ai/i-Tipe3eHTallul;

— VUHTepaKTUBHOe 00IeHNe ¢ 00yJaroMIC U KOHCY/IbTHPOBAHKE TTOCPE/ICTBOM 3/IeKTPOHHOM
TIOYTBI.

11.2 IlepeueHb npozpammHo20 oOecneueHusl, UCNO/Ab3yemMo20 npu ocyujecmeneHuu
obpazosameibHO20 npoyecca
ITpu oCcBOEHUM JUCIUTIMHBI MCIIOJIb3YeTCS IULEH3UOHHOe TIPOrpaMMHOe obecrieueHue:
- omepaluoHHble cucTeMbl Astra Linux (w1 uHasi orepaloOHHasi CUCTeMa, BK/IHOUeHHas B
peecTp 0TeueCTBeHHOI'0 TIPOrpaMMHOT0 obecrieueH s );



- KoMIIeKT o¢ucHbIX nporpamm P-7 Oduc (B cocTaBe TeKCTOBOTO TpOLieCcCOpa, MPOrpaMMbl
paboTbl C S7eKTPOHHBIMU Tab/WIAMK, TIPOTPAMMHBIE Cpe/CTBa peJaKTUPOBaHUSI U
JIeMOHCTpALUU TIpe3eHTalui);

- IporpaMMma IpOBepKH TeKCTOB Ha IpeJMeT 3aMMCTBOBaHUS « AHTUIIarAaT».

11.3 Ilepeuenb uHgopmMayuoOHHO-CNPABOUYHDBIX CUCTEM
— crpaBOYHO-TIpaBoBasi cuctemMa KoHcynbTanT-mttoc http://www.consultant.ru/online
— cripaBOYHO-TIpaBoBasi cuctema ["apanT http://www.garant.ru/online

12 MaTepua/IbHO-TEXHUYECKOe 00ecrieueHre JUCIHIUTHHBI

[1ns npoBefieHys1 3aHATUI JIEKLIMOHHOTO THIIA, TPYNITOBbIX U MHAUBUAYAIbHBIX KOHCY/IbTALUH,
TEeKYIIero KOHTPOJISI ¥ TIPOMEXXYTOUHOM aTTeCTal[ii UCTob3yeTcs: yuebHas ayauTopus 7-519 mibo
JpyTHe COTJIaCHO YTBEepP)K/IeHHOMY pacliCaHUI0 yueOHbIX 3aHSATHI.

[Tpu npoBesieHny 1abOpaTOPHBIX paboT UCIIOB3YyeTCs TabopaTopust 001Lel 1 HeOpraHNUeCcKoi
xuMur 6-505 Ha 16 ToCcaZloYHBbIX MeCT; K/acCHasi 10CKa; BBITSDKHOW IIKad; OaHs BoAsHasi; TUIUTKA
9/IEKTpUYeCKas, WHCTPYMEHThI (IITAaTHBBI, Jep)KaTed [yii TPOOUPOK TUTe/bHBbIE II[UIILIbI);
nabopaTtopHasi rmocyza (OrOpPeTKH, CIUPTOBKY; KarleJbHULIbl, THUI/INA); XUMAYeCKHe peaKkTHUBbI;
nepuouueckast Tabmuia .M. MeHeneesa.

[nsi camocTosTe/IbHOM paboThl 00YyYarOLMXCsl UCTIOb3yeTcsi KabuHeTsl 6-522; 060pyaoBaH
KOMIUIEKTOM yueOHOW wmebenmu, JABYyMs KOMIbIOTEpaMH C JIOCTYIIOM B HH(MOPMAIMOHHO-
TeJIeKOMMYHUKALIMOHHYIO ceTb «/IHTepHeT» U B 3/7IeKTPOHHYIO MH(OPMaI[MOHHO-00pa30BaTe/bHYI0
Cpezly OpraHu3ariyy.

[Tpy M3yuyeHUM JUCIMIVIMHBI WUCTIO/b3yeTcs O6ubmvoreunbiit ¢oHg Kamuatl'TY: yueOHUKH,
yueOHbIe 1T0Co0ust, TIepUOUeCKHe KYPHAJTbI, 3JIEKTPOHHBIM Pecypc; pa3jaTOUHbIM MaTepHall.


http://www.garant.ru/online
http://www.consultant.ru/online

Jlono/iHeHNs1 U U3MeHeHHs B pabdoueil mporpaMmme

Jlono/iTHeHWs ¥ UI3MeHeHHsI B paboueii mporpaMme 3a / y4eOHbIi roj
B pabouyio mporpaMmy Mo AWCLUIIIAHE J/1s1  HarpaBJ/IeHUsI
MO/IFOTOBKY (CreLaabHOCTH) BHOCSITCS CJ/IeIyIOLL1e I0NIOJTHEHUS] U U3MEeHEeHUsT:

,Z[OHOJ'IHGHI/IH 1 U3MeHeHHs BHeC

(momxkHOCTB, @.1.0., noanuce)
Pabouast mporpamMmMa nepecMoTpeHa U o/jo0peHa Ha 3acelaHuu Kadepbl
«__» 202__r.
3aBenyromuii Kageapoit

(mogmucek) (®.1.0.)



