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1 Ileu 1 3aaun y4eOHOM AUCHUTIMHBI

Ilenb ocBoeHuss [OUCLUTUIMHBI «XUMHUs» — JlaTh CTyJleHTy 0a30Bble 3HaHUS TIO
dbyHIaMeHTa/IbHBIM ~ pa3fie/laM XUMUA B 00bemMe, HeOOXOAUMOM [ijif OCBOEHUSI (DU3UUECKHX,
TeXHUYEeCKHX U 9KOJIOTUUeCKUX OCHOB TIPU U3yUeHUU [JUCLIMILIMH TTPO(eCcCuOHa/bHOTO LIUK/IA.

3adauu u3yueHus UCHMIUVIMHBI «XUMHsI»: CHUCTeMaTH3alus, 3aKpervieHue, Yriay0seHue
TeOpPeTUUeCKUX 3HAHWM 110 XMMHH; TIpUoOpeTeHre YMeHWM HCI0/1b30BaTh MPY U3yUeHUH [JUCIUTUIVH,
B CBO€l MPOU3BO/CTBEHHOM J1eITe/TbHOCTU JOCTHXKEHUS] XUMUH, METO/Ibl XMMUUECKOT0 UCC/Ie/I0BaHNS;
OB/JIaZiIeHMe  TIPaKTMYECKUMHM  HaBbIKAMHA  XMMHUECKOTO  JSKCIepUMeHTa /il peLleHus
nipodecCcrOHaNbHBIX 3a/lau; OBJ/IaJileHUe HaBbIKaMK XMMUYECKHUX PacueToB MPUMEHUTE/BHO K 3aauam
ripoeCcCHOHATLHOM JIesiTeIbHOCTH, Pa3BUTHE HaBBIKOB CaMOCTOSITE/IbHOM pabOThI.

MeToavKa mpenofiaBaHusi JaHHOW JUCLMILIMHBI MpeJrioaraeT YTeHWe JIeKLUM, NpOBeJieHre
7abopaTopHbIX paboT, UHANBHUAYATbHBIX KOHCY/IbTALUM 110 OT/Ae/IbHBIM (Harbosiee C/I0KHBIM) TeMaM
JACITATIIUHBI.

JIeKI[UH TIOCBSAIIAIOTCS PaCCMOTPEHWIO Haubosiee Ba)KHBIX BOIIPOCOB: OCHOBHBIM TIOHSITHSIM;
TeOpeTUYeCKUM BOMpocaM XuMHuH. Ha 1abopaTOpHBIX 3aHATHSIX CTY/I€HThI OCBAUBAIOT HAaBBIKK PabOThI
B XMMHUUECKOH JlabopaToOpuH, OB/Ia/[€Bal0T OCHOBHLIMHU MeTOAMU XMMHUECKOTO aHa/Ik3a.

CamocrosiTenibHasi paboTa CTy/leHTa 3aK/IIOYaeTcss B CUCTeMaTHUeCKoW TpopaboTke
TEOPeTHUUeCKOr0 MaTepuasa, TOArOTOBKe K BBLITIOJHEHWIO ab0paTOpHBIX paboOT ¥ WX 3all[UThl,
peleHyve 3azady.

[ist peanu3alii KOMITETEHTHOCTHOTO TIOAIX0/la B y4yeOHOM TMpoliecce TIpelyCMOTPEHO
WCTIOb30BaHHe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEJIeHUsI 3aHSATHI: Orepeskaroiiee o0yueHue,
TPYNIOBOE BBITIO/IHEHHE J/1TabopaToOpHON paboThl, 00CYK[eHWe TI0/yUeHHBIX pe3y/bTaToB, JEKI[HUH-
TIpe3eHTaIiy, IPOCMOTP U 00CY>KeHre HayUHO-TIOMY/ISIPHBIX (DUIbMOB, TBOPUYECKHE 3a/laHuSI.

2 TpeboBaHus K pe3y/ibTaTaM 0CBOEHHUS AUCIUILTHHBI

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

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

[TnaHupyemble pe3ysibTaThl 00yUeHHsl M0 AUCLUIIIMHE, COOTHECeHHbIe C YCTaHOBJIEHHBIMU B
nporpaMMe OakaslaBpyraTa MHAWKATOPAaMH [JOCTH)KEHHUsST KOMITeTeHIIWH, Tpe/ICTaB/IeHbl B TaO/uIle.

Tabauya — IMnaHupyemble pe3yabmambl 0OyueHus no OUCyunauHe, COOMHECEeHHble C YCIMAHOBNEHHbIMY B
nporpamMMe OakasiaBpyUaTa UHAWKAaTOPaMU IOCTH)KEHHUs] KOMIIeTeHLUH

Kop | HarimeHoBa
Kop v HaimeHOBaHue . Kopn
KOMIT HUe [Tnanupyembiii pe3ybTaT 0OydeHus 1o
VH/MKATOPa JOCTHKEeHHUs TroKasareJist
eTeH | KOMIIeTeHL] JVCLUTIIINHE
KOMIIeTeHL[U! OCBOEHUs
815151 15151
OIIK| Cnocoben |UO-1onk.1: 3HaeT 3HaTb: XMMUUECKHe TIO/I0’KEHUS U 3aKOHBI; 3(OIIK-1)1
-1 |ucnonb3oBa|dyHgamMeHTaTBHbBIE MIepUOJUYECKYI0 CUCTEMY 3/IEMEHTOB B CBETe
Tb 3aKOHBI IPUPOJIBI 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 XUMHUECKYIO CBS3b, KOMITJIEMEHTapHOCTb;
npupogsl U (M-2onk-1: YMeeT pellaTh |XUMHAYECKHUEe CUCTEMbI; XUMUAUYECKYHO
OCHOBHBIe |[1podecCHOHa/NbHbIe TePMOJWHAMUKY U KUHETUKY; TEOPUIO CTPOEHMUS
3aKOHBI [3a/laud C IPUMEHEeHHeM  |OpraHWuYecKuX CoeIMHeHWH, KjlacCU(UKaLuio 3(OIIK-1)3
€CTeCTBEHH [eCTECTBEHHOHAYYHBIX U (peareHTOB M peakl{iii B OpraHu4eCcKOl XUMUY;
OHayUHbIX |00IIenHKeHepHbIX CBOICTBA MOMMEPOB U OJIUTOMEPOB U CIIOCOObI
JVCLMIIMH |3HAHWH, METO/|0B YX TIOJIyUeHusl; XUMUUeCKYI0 UieHTU(UKaL1I0
B MaTemMaTH4yecKoro BelLleCTB.
ripodeccuo |aHanmM3a u YMeTb: KoMueCcTBeHHO OTUCHIBATh PeaKlun Y(OITK-1)2
Ha/IbHOM |MO/ie/IMpOBaHUs TIpeBpallleHUs]; PACCYUTLIBATL KOJIMUECTBEHHOe
AeATeNbHOC | 1130y, Briageer CoJZlep>kKaHue paCTBOPEHHOI'O Bell|eCTBa,




HaBbIKaMM peIIeHWsA
CTaHAAPTHBIX

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

TH.

rpodeccruoHaMbHBIX 33/jau

OCMOTHUECKOTO /IaB/IeHHsI PACTBOPOB, CKOPOCTh
XUMHYECKUX PeaKi[ui ¥ MX HarpaBIeHHOCTh;
orpefieNIiTh TEPMOAUHAMUUECKHE
XapaKTePUCTUKN XUMUUECKUX Peaklui U
PaBHOBECHbIE KOHI[EHTPALIUH; OTIPe/IeNATh
OCHOBHbIE (hH3UUECKHEe U XUMUUECKHe
XapaKTePUCTUKU OPraHUYEeCKUX BEIIeCTB.
BiiajieTh: HaBbIKaMU PabOThbI B XUMHUECKOH
nabopaTopuy; HaBBIKAMU MTPOBE/IEHUSI OCHOBHBIX
METO/IOB XUMUUECKOTO aHa/IN3a U OTpe/ie/IeHHs]
XUMHWUYECKUX TTOKa3aTesaei.

Y(OITK-1)3

B(OIIK-1)2

B(OITK-1)3

3 MecTo JUCHMIUIMHBI B CTPYKType 00pa3oBaTe/IbHOI MPorpaMMal
YuebHasi JUCLUIUIMHA «XUMUsSD» SIBSETCS JUCLIMIUIMHON 00s3aTeslbHOM 4acTH B CTPYKType

obpa3oBare/ibHOM TPOrPaMMBI.

4. CopeprxaHue JMCLUTIUHBI

4.1 Temamuueckuti n/iaH ouCyun/uHbl

OuHas popma obyueHus
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Pa3gen 1. OcHOBHbIEe MOHATHUS M 3aKOHBI
CTeXHOMEeTPUH 15 10 6 - 4 5
Tema 1: BBeenrie. OCHOBHbIE M0OJIOYKEHUS Onpoc,
Y 3aKOHBI. BBITIOJIHE
HUe U
3aIura
J1ab.
paboThI,
BBITIOJ/THE
HUe
TpakKT.
3a/IaHUH,
15 10 6 - 4 5 TecT
Pa3pen 2. CTpoeHue BeljecTBa 12 6 6 - - 6
Tema 2: Ilepuopunueckas  cUCTeMa Ompoc,
37IEMEHTOB B CBETe CTPOEHMUS aToMa. BBITIOJIHE
HUe
TMpakKT.
3a/laHuK,
6 3 3 - - 3 TecT
Tema 3: XuMuHueckasi CBSI3b. Onpoc,
BBITIOJIHE
HUe
TIpakKT.
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
71ab.
paboTHl,
BBITIOJTHE
Hue
TpaKT.
3a/laHuM,
TecT

Pa3pen 4. PacTBopbl

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/IEKTPOXUMHUUYECKHe MPOoLecChl

13

Tema 6: DneKTpoXUMHUUECKUe CUCTEMBI.

13

Omnpoc,
BLITIOJ/THE
HUe 1
3a1ura
n1ab.
paboThI,
BBINOJIHE
Hue
TIPaKT.
3a/laHul,
TecT

Pazpaesn 6. OCHOBBI OpraHHuecKou
XUMHUH

10

Tema 7: D/1leMeHTBI OpraHu4eCcKOl XUMUH.

10

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

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

14

=]

~

S
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Tema 8: Xwumuueckas uAeHTUDUKALUST
Bell[eCTB.

14

Ompoc,
BBITIOJIHE
HUe U
3aluUTa
n1a0.
paborThl,
BBITIOJIHE
HUe




TIPaKT.
3a/IlaHUM,
TecT

3aueT C OLIeHKOMU +

Bcero 108 | 51 | 34 17 57

4.2 CodepicaHue oucyunauHbl

Paspen 1. OcHOBHBIE IOHATHA U 3aKOHBI CTEXHOMETPUH

JIekiua 1.1. BeeeHue. OCHOBHBIE MOJ/I0KE€HHMA U 3aK0HbI

XuMHs Kak HayKa, Kak ydyeOHasi JUCIMITIMHA, KaK OTPAC/Ib MPOMBIIIIEHHOCTH, KaK OCHOBa
Hay4YHO-TeXHUUECKOro Tiporpecca. XMMHUYeckass CUMBO/IMKA. BaxHeMllMe KaacChl U HOMEHK/aTypa
HeOpraHWYecKnx CoeJMHeHUH.

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

ATOMHO-MOJIEKY/ISIDHOE ydeHHe. 3aKOH TOCTOSTHCTBA COCTaBa, 3aKOH KPATHBIX OTHOLLEHHWH,
3aKOH OOBEMHBIX OTHOIIEHWW. ODKBMBAJeHT. 3aKOH 3KBHUBA/IeHTOB. 3aKOH ABOraJpo. ATOMHbIE U
MoJieKy/isipHble Macchl. KonmuecTBo BeljecTBa. MosisipHast Macca U MOJISIpHBIN 00beM. Oripe/iesieHue
MOJISIPHBIX MaCC BEIIeCTB, HAXO/ASAIIUXCS B ra3000pa3HOM COCTOSIHUH.

JlaboparopHass paGora 1.1. OcHoBHbIe »3>Tanmbl MPOBejleHHs JIa0OpaTOPHOro
npakTHKyMa

BBesieHne B XMMHWUeCKMM TIPAaKTUKYM. TeopeTHMYecKasi 4yacCTb, 3KCIepUMeHTa/bHbIM 3Tarl,
00paboTKa 3KCIepUMeHTabHbIX [aHHBIX. XHWMHUECKHEe peakTHBBI, TOCy/Ja, MpaBWia paboThl B
naboparopuy.

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

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

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

Pa3pen 2. CTpoeHue BeljecTrBa

Jleknus 2.1. Ilepuoguueckasi cucrema 3/ieMeHTOB B CBeTe CTPOEHHUs aToMa

Mopenu crpoenust atoMa. [IoHATHS 0 KBaHTOBOU MexaHUKe. KBaHTOBO-MexaHUUecKast MOJieslb
atoma. KBaHTOBble uncsa. PacripefeneHue 3/71eKTPOHOB B MHOI'03JIEKTPOHHBIX aroMax. [IpuHuur
HauMeHbllleld 3Hepruu. [Ipasuna Kieukosckoro. IIpunnmn Ilaymu. IlpaBuno XyHzaa. OneKTpOHHbIe
KOH(UTypary aTOMOB ¥ MIOHOB 3/IEMEHTOB, CIIOCOOBI 3aITHCH.

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

Borpocs! 151 caMOCTOSITeNIBHOTO U3YUYeHUsT: MepuoiuecKasl CCTeMa 3JIeMeHTOB; CTPYKTypa
TIepUOANYECKONM Tab/MUIbl; TIPUUMHA TIEPHOIMYHOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB; aTOMHBIE U
VOHHBbIE PA/IMyChl; PeakKLMOHHAs CrOCOOHOCTh BeIeCcTB; KHUC/JIOTHO-OCHOBHBbIE U OKUC/IUTE/IbHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA BEIIeCTB, aTOMHOE SiIp0; U30TOITbI ¥ 1300aphl.

Jleknus 2.3. XuMuyeckas CBfi3b

Teopust XuMuueckoro ctpoeHusi. Obpa3oBaHre XUMUUECKOW CBsi3U. BU/bl XUMUUECKOW CBSI3U.
KoBaneHTHass CBsi3b. BaneHTHOCTb, KOBa/eHTHOCTb. ['mOpyupusauus. IlosssipHOCTE  MOJEKyJI.
[vnonbHbIA MOMEHT. J/1eKTPOOTPULIATE/IbHOCTD.

Jlekuus 2.4. Xumudeckas CBfi3b

NonHas cBa3b. [lonmsgpusaiyst MOHOB. [lesioKanv3oBaHHas XUMUYecKasl CBsi3b. MeTajuiMueckas
cBa3b. BogopogHasa cBa3b. Cuinbl BaHu-gep-Baanbca. BeruviciieHne JivHbl JUIons B MojiekyJsie. Pacuer
JHePruM W [yMHBl CBsi3u. OmpefesieHre Buja TUOPUAW3AaLMU  37€KTPOHHBIX O00/IaKOB |
MPOCTPAaHCTBEHHOW CTPYKTYpPbl MoOJieKy/bl. OmnucaHve MOJeKyJbl C/I0’KHOTO BellleCTBa C MOMOLLbIO
MeToZia MOJIeKYJISIPHBIX opOuTaseii. KomrieMeHTapHOCTb.

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

Pa3pen 3. O0uue 3aKOHOMEPHOCTH XMMHYECKHUX MPOLECCOB
Jlekius 3.1. XuMuueckasi TepMOAMHAMMKA M KHUHEeTHKa



BHyTpeHHs1s1 3Heprusi. OHTpomnusi. OHepretuueckue 3(@(eKTbl XUMUUYECKUX PpeakLUil.
Tepmoxumus. TepmoxrMuyeckue pacyeTsl.

JIekius 3.2. XuMuueckasi TepMOAMHAMHMKA M KUHEeTHKa

OHTporMsi U ee W3MeHeHHe TIpM XUMHUYeCKUX peakuusix. DHeprusi ['mb6ca. CraHgapTHbIe
TepMOJWHAMUUeCKHe BeJTMYUHbL. XMMHUKO-TePMOJAUHAMUYECKHEe PACUeThI.

JIabopaTopHasi pa6ora 3.1. CKOpoCTh XUMHUECKOH peaKkiuu

3HAaKOMCTBO C KHHETHYECKWUMM 3aKOHOMEPDHOCTSMM TMPOTEKaHUs XWMHUUECKUX peakKLUi.
OKCIlepyMeHTa/lbHOe UCC/Ie[j0BaHve BJIMSHUS WU3MEeHEeHHsl KOHL[eHTpaLMi pearupyrolyx BellleCTB U
TeMIlepaTypbl Ha BpeMsi MPOTeKaHUs peakL[uii U ee CKOPOCTb.

Jleknusa 3.3. XuMHueckas TepMOAMHAMHUKA M KMHeTHKa

CKOpOCTh XMMHMUYECKOW peakluM B TOMOTeHHBbIX U TeTeporeHHbIX cucteMax. PakTopsl,
B/MSIIOIIME Ha CKOPOCTh peakluu. MeTozbl peryavpoBaHUs CKOPOCTU XWMHUYECKOW peakLUU. 3aKOH
JeiictBusi Macc. TemriepaTypHbiii KO3(QQUIMEHT peakliu. JHeprusi akThBauuy. KaranmuzaTopbl U
KaTa/JIuTUYecKre CUCTeMBI.

JIekius 3.4. XuMuueckasi TepMOAMHAMHMKA M KUHEeTHKa

Heobpatumbie 1 obpatumbie peakiuu. KosiebarenbHble peaklyyd. XHMUUeCKOe paBHOBeCHe.
CwMmelneHre xumuueckoro pasHosecus. [1punuurn Jle HlaTenbe.

JIaGoparopHas pa6ora 3.2. XuMHueckKoe paBHOBecHe

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

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

Paspen 4. PacTtBopsbl

Jlexius 4.1. PacTBOpbI ¥ UX CBOMCTBA

XapakTepucTrika pactBopoB. [Iporecc pactBopenus. Crioco0Obl BbIpa)KeHHsI COCTaBa pacTBOpa.
Kpucrannel u kpucramnorugparsl. PactBopumocTb. IlepechiijeHHble pacTBOpBI. [lucriepcHble
CUCTEMBI.

Jlexius 4.2. PacTBOpbI ¥ UX CBOMCTBA

BopHble pacTBOpPEBI 3/IEKTPOIMTOB. DJIEKTPOIMTHYecKas gucconuanus. CTerneHb U KOHCTaHTa
Juccouyanui. 3akoH pa3baeieHuss OctBasbga. CMelljeHHe HWOHHBIX paBHOBecuid. [loHsATHE O
BOZIOPOJHOM IOKa3sarese cpefbl. ['uaponus.

JIaGoparTopHas pa6ota 4.1. T'uapou3 coneit

V3yueHue pa3nMyHbIX TUIOB peakL{uil TU/ipo/n3a cosiel, (hakTopoB, BAUSIIOIIMX Ha YCHU/IeHUe U
ocnabneHue ruipoan3a.

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

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

JIeknus 5.1. DjIeKTpOXUMHUYECKHe CHCTeMbI

OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKI[uu. DIeKTPOXUMHUUYECKHe TIPOLieCChbl. DIeKTPOJHbIN
rioteHiMan. ['aibBaHUUECKUM 3/IEMEHT.

Jleknus 5.2. /1eKTPOXUMHYECKHe CUCTeMBbI

OJIeKTPOJIU3 PAaCTBOPOB U PacIlIaBOB 3/IeKTPO/IUTOB. [IprMeHenue snekTposusa. OnpefeneHue
U KiaccuduKalus KOPPO3HMOHHBIX TIPOLeCCOB. XUMHUeCKass KOppO3usi. JJIeKTPOXUMUYecKast
KOppo3usl. 3aljuTa MeTayIoB OT KOPPO3UHU.

JIaboparopHas pabora 5.1. OKHC/IUTE/TbHO-BOCCTAHOBHTE/IbHbIE PeaKIU

N3yueHre OKWCIUTENbHO-BOCCTAHOBUTE/LHBIX CBOWMCTB aTOMOB MeTA/IJIOB U HEMeTa/l/IOB B
3aBUCHMMOCTH OT CTeIeH! UX OKUCJIeHUs U XapaKTepa Cpe/ibl, B KOTOPOU MpOTeKaeT peakLysl.

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

Paspen 6. OcHOBbI OpraHM4ecKoi XMMHHU
Jleknus 6.1. J/1eMeHTbI OPraHM4ecKou XUMHH



Teopust CTpOeHMsI OpraHMUeCKUX COeJUHEeHWM, KacCU(UKalUs peareHTOB W peaklud B
OpraHuueckoM XWMHUH. YTJeBOAOpPO/AbI U WX Tpou3BojHble. CocTaB, CBOMCTBa M TiepepaboTka
OpraHhvyecKoro TOIUIMBA.

Jlekius 6.2. J1eMeHThI OPraHU4YeCcKOM XUMUH

Ctpoenne u cBoiicTBa monumepoB. Omuromepsl. CriocoObl uX TmoaydeHus, (usndeckue
XapaKTepUCTUKHA OpraHryeCcKUx BelljecTB. Marepuaiibl, 1ojiyyaeMble Ha OCHOBE [10JIMMepOB.

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

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

Jleknusa 7.1 XumMnueckas ujeHTU(MKALMS BelleCTB

AHanuThueckue peakiuu. PeareHTbl M peakTuBbl. ['pynmnoBble peareHThl. Crenpuduueckue
peakiuu. KauecTBeHHBIN aHa/INU3, CHCTeMaTUUeCKUN 1 APOOHBIN aHaM3.

KonmuecTBeHHbIN aHanmn3 BewecTB. MeTo/1bl KOIMUeCTBEHHOTr0 aHanr3a. ['paBuMeTpruyeckui 1
TUTPUMETPUUeCKUl aHau3. IHCTpyMeHTa/ibHbIe MeTO/Ibl aHa/In3a.

JlaboparopHas padora 7.1. KauecTBeHHbIe peaKk{u¥l Ha HOHBI

N3yueHre KaueCTBEHHBIX peakl[ii OCHOBHBIX KaTHMOHOB U aHUOHOB. (3HaKOMJ/IeHWe C
JPOOHBIM aHA/TM30M KaTHUOHOB M aHUOHOB.

JlabopaTopHasi pa6ota 7.2. JKeCcTKOCTb BOABI

3HaKOMCTBO C BH/]JaMH >KECTKOCTH BO/Ibl, TATPUMETPUUECKUMH METOZAMH OTIpe/ieIeHus 001Iet
JKeCTKOCTH U COZiep>KaHus B BOZIe MOHOB KaJIbL[UsI U MarHusi

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

5 YueOHo-MeTOAMYECKOE 00ecrieyeHHe /Ijisi CaMOCTOATeIbHOU PadoThl 00ydaroIuxcs

5.1. BueayoumopHas camocmosime/ibHasi paboma cmyoeHmos

B 11e/10M BHeay/JUTOpHasi CaMOCTOsITe/IbHasi paboTa CTy/leHTa Py M3yueHUH Kypca BK/IFoYaeT B
cebs1 ciiemyrorye BU/IbI paboT:

— nipopaboTKa (KM3yueHue) MaTeprasoB JeKI1H;

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

— MOArOTOBKA K J1aO0OPaTOPHBIM 3aHSITUSIM;

— MOUCK ¥ TTpopaboTKa MarepranoB U3 MIHTepHeT-pecypCoB, HAYUHBIX MTyO/HMKaLW;

— MOArOTOBKA K 3a1iyTe abopaTOpHbIX paboT;

— MOZArOTOBKA K TECTUPOBAHUIO;

— MOATOTOBKA K TeKyIlleMy U UTOroBOMY (IIPOMEXXYTOUHAasi aTTecTaljisi) KOHTPOJII0 3HaHUW MO
JOUCLUIIVHE.

OcHOBHasi [I0/isi CaMOCTOSITe/TbHOM pabOThl CTY/I€HTOB TIPUXOAMUTCS Ha TIOATOTOBKY K
nabopaTtopHbIM paboTaM M MX 3alUTe, TeMaTHKa KOTOPBIX ITOJIHOCTBIO OXBATbIBAET CO/lepiKaHHUe
Kypca. CamocrtosiTesibHasi paboTa MO TMOArOTOBKe K JiabopaTopHbIM paboTaM M UX 3aluTe
nipe/irosiaraeT yMeHve paboTaTh ¢ MepBUYHON MH(OpMaLiei.

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

PaboTa c KOHCIIEKTOM JIEKLUM U peKOMEeHI0BaHHOH JIuTepaTypoit (1 v A0MoHUTeIbHAS).

[TogroToBKa MatepvaaoB K KOHTPOJIBHOMY OIPOCY TIO M3yuYeHHbIM TemaM, JabopaTOpHBIM
3aHSTHSM, TeCTOBBIM ITPOBEPKaM 3HaHHH, 3amuTe 1abopaTopHBIX paboT, JuasoraM C rmpero/aBarenemM
Y yUaCTHUKaMM MPOBEPKU 3HAHUM 110 pa3jienam Kypca.

6 ®oHJ OLIeHOUHBIX CPE/JCTB /I/IA MPOBe/eHUsI MPOMEeKYTOUHOM aTTecTal[ii 00yJarouxcs
10 AUCHUIIMHE

®oH/| OLEHOUHBIX CPEJCTB [/ MPOBEJeHUs] MTPOMEXYTOUHOW aTTeCTAl[UM OO0yuaroIUXCs 10
JMUCLIUTIIMHE «XUMHMsI» TIPeZICTaB/IeH B TIPU/IOXKEHHH K pabouel porpaMMe AMCLIMTUIMHBI U BK/TFOUAeT
B cebs:

- TiepeuyeHb KOMIIETEHI[UH C yKa3aHHeM >TaroB WX (OPMHUPOBAHMS B TPOLECCE OCBOEHMS



obpa3oBare/ibHO MTPOTPaMMBbI;

- OMMcaHWe ToKas3aTesleld U KpUTepHUeB OLleHMBaHUSl KOMIIETEHLIMM Ha pa3/IMyHbIX 3Tanax HUx
(hopMHpOBaHKS, ONMCAHKe LKA/ OLleHUBaHUS;

- TUTIOBbIE KOHTPOJIbHBIE 33/laHUs UM MaTepuasbl, He0OXoJuMble /I/Is1 OLeHKW 3HaHWM, yMeHHH,
HaBBIKOB U (W/IM) OMbITA [ieSITeJIbHOCTH, XapaKTepu3yHoLUX 3Tarbl (HOpMUPOBaHUS KOMIIETEeHLUH;

- MeTOAuuYecKhe MaTepuasbl, OIpejefstolie MpoLeJypbl OLIeHWBaHWs 3HaHWM, YMeHM,
HaBBIKOB U (W/IX) OMbITA [eSITeJIbHOCTH, XapaKTepU3YHOLLMX 3Tarbl (GOPMUPOBaHNSI KOMIIETeHLUM.

Bonipocs! /151 IpoBe/ieHUs1 IPOMEe)XYTOUHOM aTTecTaljuM 10 AMCLUIIHHE
(nuddepeHIIpOBaHHBIN 3a4eT)

1. OCHOBHBIE MTOHATHUS] XUMUU: aTOM, MOJIEKYJ1a, XUMAYECKUH 3/IEMEHT, ITPOCTO, C/I0XKHOe
BeLeCTBO.

2. 3aKOH COXpaHeHus1 MacChl BeleCTB.

3. 3aKOH IOCTOSIHCTBA COCTaBa.

4. 3aKOH KpaTHBIX OTHOIIeHUH. 3aKOH 00beMHBIX OTHOIIIEHHUH.

5. 3akoH ABorazipo. MosbHBI 00beM.

6. ATOMHO-MOJIEKY/ISIDHOE YUYeHHe.

7. IleprofiiuecKuii 3aKOH U CTPYKTypa IMepUOSUYeCKON CUCTEMBI.

8. Vi3MeHeH1e CBOWCTB 3/IeMEHTOB B MaJIbIX U OO/BIINX TIepruo/iax.

9. Mogenu cTpoeHust aToMoB. VIX JOCTOMHCTBA U HEJOCTATKH.

10. [IBolicTBeHHasi MpUpO/ia 37eKTPOHa.

11. KeanToBble urcsia. [Topsijok 3aroiHeHus! 3/1eKTPOHHBIX 000/104eK aToMa.

12. BasieHTHbIe COCTOSIHUS 3JIEKTPOHa.

13. DHeprus MOHU3ALMU U SHeprus CPOACTBA K 3/IEKTPOHY. DJIEKTPOOTPULIATE/IEHOCTD.

14. 3aKOHBI TEDMOXUMUHN. DHTAbIIHS.

15. Ourponusi. Dueprus ['mb6ca.

16. CKOpOCTb XMMHUECKUX peakLvid. PaKTOphbl, BAUSIOLIME Ha CKOPOCTh peakliy. 3aKOH
JIeMCTBYIOLLIUX Macc.

17. Teopusi akTUBALIMK XUMHUUECKOU peakLvy. AicopOLusi U KaTaus.

18. ObpaTMOCTh XMMHUYECKUX Peakuid. XUMUUeCcKoe PaBHOBeCHe.

19. Ilpunuyn Jle-Ilatense. @akTOphI, BAUSAIOLME HA CMeLleHue XUMUYeCKOr0 paBHOBECHSI.

20. KoBaneHnTHasi xummuueckas CBsi3b. MeTo/ BaneHTHbIX cBsi3eld. Criocobb1 06pa3oBaHust
KOBaJIeHTHOM CBSI3H.

21. MeTog MoJIeKy/ISIpHbIX OpOuTanei.

22. loHHas CBsI3b.

23. MexmornekyisspHOe B3auMogencrsue. BogopoHas cBsi3b.

24. Buzpl rubpuv3aliiyd aTOMHBIX opOuTasiei.

25. PactBopsl. Ob11j1e CBOCTBa pacTBOPOB. PaCTBOPHMOCTE BeIIeCTB.

26. Crioco0Obl BbIpayKeHUst KOHLIeHTpaL[{ii paCTBOPOB.

27. DnekTposiuTHUecKas quccoranys. CUibHbIe U C1a0ble 3/1eKTPOJIUTHIL.

28. @akTOpkI, BAUSAIOLME Ha 3/IeKTPOJUTUYECKYIO Aucconanuto. KoHcraHTta v crerneHb
JUCCOLIAALUN.

29. Tuccouumanys Bobl. Boopo/iHbIi MOKa3arTesb Cpejpbl.

30. I'mpponus conert. @akTOpPEI, BAUSIOLIME HA THPOINS.

31. /lucriepcHoe COCTOsIHKe BellleCcTBa. [JycriepcHble CUCTEeMBI.

32. l'aslbBaHWYECKUH 371eMeHT. Y CTPOWCTBO U TIPUHLIWT PabOTHI.

33. Psji HanpspKeHWI MeTaslIoB. D/IeKTPOHbIe TTOTeHL{UabI.

34. Dn1eKTpon3. 3aKOHbI 71eKTPO/In3a.

35. Koppo3us. Crioco6sbI 3aliyThbI.

36. OKHCIUTeIbHO-BOCCTAaHOBUTEbHBIE peaklvy (pumMepsl). CteneHb okucieHus. [ToHaTus
OKUC/IUTEeJIb, BOCCTAHOBUTE/Ib, OKHC/IEHUE, BOCCTaHOBJIEHNE.



37. O611ye TTOHSTHS U TTOJIOKEHUST KOIMUeCTBEHHOTO aHa/in3a. Peakiiuu, UCnonb3yemMbie B
TUTpUMeTpun. TpeboBaHUsI K HUM.

38. OCHOBHBIe COCTaBJISAIOLIe TUTPUMETPUUECKON CUCTeMBbI. TUTPaHThl, X IIPUTOTOBJIEHUE U
CTaHZapTHU3aLUSI.

39. Teopus cTpoeHUs1 OpraHUYeCcKUX COeIMHEeHNH.

40. Knaccudukaiiysi peareHTOB U peakijiii B OpraHu4eckon XUMUHU.

41. Onmuromepsl. CTpoeHre 1 CBOMCTBA MoyiiMepoB. CIIoCcOObI UX TIOMyUeHMsI.

42. Tlonumepsl. CTpoeHHe 1 CBOMCTBA 1oyinMepoB. Crioco0bl UX MOTyUeHusl.

43. XuMunyeckue BOJIOKHA U IJIaCTMacChl. XMMUYeCKHe CBOKCTBA.

44. Busipl opraHdyeckoro ToruiiBa. Ero cocrtas v nepepaboTka.

7 PekomeHiyeMas iuTepaTypa
7.1 OcHo6Has 1umepamypa:

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

7.2 JlononHumebHas Aumepamypa:

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

3. 'munka H.JI. 3agauu U yripakHeHus 110 o011eli 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'abpuensn O.C. [IpakTuky™m 1o o01rieli, HeOpraHMYeCKOW ¥ OpraHuuecKor XUuMuu: yueo.
nocobue. — M.: Akagemus, 2007. — 256 c. (15 3k3.)

7.3. Yueb6Ho-memoouuecKkas sumepamypa

6. JIaua36epr P.A., CayuikuHa JI.H. JTabopaTopHbIii TIPaKTUKYM TI0 0011ieil 1 HeopraHu4yecKoi
xumun. Y. I: YuebHo-MeToamueckoe rocobue (mpaktukym) / P.A. JIsHp36epr, JI.H. CaymkuHa. —
[TerponaBnoBck-Kamuarckuii: Kamuatl'TY, 2008. — 105 c.

7. Caymkuna JI.H., JIsua36epr P.A. Xumus. OcHOBBI 001eii ¥ HEOPraHUYeCKOW XUMUU:
rporpaMMa Kypca ¥ MeTou4eckre yKa3aHusl K U3yUeHUI0 JUCLMIVIMHBI /11 CTY/IeHTOB HarpaB/eHui
noarotoBku  022000.62 «3komoruss U ripupoporosib3oBaHue», 280700.62 «TexHocdepHas
6e3oracHocTb»,  280100.62  «IIpupomoobycTpoiicTBO ¥ BOAOIMOJb30BaHKe»,  151000.62
«TexHo/OorMuecKWe MammHbl U obopygoBaHue», 111500.62 «IIpombiiiuieHHOE PbIOOJIOBCTBOY,
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 ¢pusmuka», 220400.62 «YmpaBreHre B TeXHUUYECKUX
cucteMax» U crnenuanbHocTerd 180403.65 «CymoBoxkaenue», 180405.65 «3JkcryaTanusi CyZIOBbIX
SHepreTUUeCKUX yCTaHOBOK», 180407.65 «OKcrmyaTaius CyJOBOro 3/IeKTPO00O0PYJ0BaHUS U CPeJCTB
aBTOMAaTHKM» OYHOM U 3a0uHOM (hopm oOyueHust — [TetpornaBnock-Kamuarckuii: KamuatI'TY, 2013. —
52.

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

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

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

JKcIriepuMeHTaTbHas XUMHUS [D71eKTpOHHBI pecypcl. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeToanueckKue yKa3aHus A1 00yYarOIUXCS 110 0CBOEHUIO UCLIUILTHHBI

MeToauKa TipernojjlaBaHusi [JUCLMIUVIMHBI TpeAriojiaraeT uTeHWe JIeKLU, T[poBe/ieHre
71ab0paTOPHLIX 3aHATHUM, TPYITOBBIX M MHAWBUYATbHBIX KOHCYJIBTAI[UM M0 OTAeIhHBIM BOIIPOCAM
MUCLMTUTAHBL.  [IpeflycMOTpeHa caMoCTosiTesibHasi paboTa CTY[eHTOB, a Takke TIPOXO’KIEeHHe
aTTeCTAl[MOHHBIX UCTTBITAHUM MMPOMEXXYTOYHOU aTTeCTaluu.


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

Ha 7neknusix paccMaTpUBAIOTCSl KOHLIENTyaslbHbIe BOTIPOCHI XMMHH: OCHOBHBIE TIOHSTHS U
3aKOHbI CTE€XHOMETDHUM, CTPOEHHME BelleCcTBa, OOIIMe 3aKOHOMEPHOCTH XWMHUECKUX TIPOLeCCOB,
CBOMCTBA pAaCTBOPOB, 3/IEKTPOXMMHUYECKHE TIPOLIECCH M CHCTEMBI, TeOPHsI XMMHUECKOTO CTPOEHHUS
AM. ByTnepoBa; pa3/iuuHbIe K/IaCChl OPraHUYeCKUX COeJAWHEHWH W WX CBOWCTBA, OCHOBBI
XVUMHUYeCKOT0 aHa/lr3a v uleHTU(UKaIUY BelecTB.

Llespto TIpoBefieHUsT Tab0PaTOPHBIX 3aHSTUN SIBJIIETCS 3aKPeIUIeHWe TeOPeTUYeCKUX 3HaHUHN
CTY/IeHTOB, TIOJTyYeHHbIX MU B X0/le U3yUeHUs AUCLUIUTMHBI Ha JIEKLMSIX ¥ CaMOCTOSITe/TbHO. 3aHSATHUS
nabopaTopHOro THMA BKJIIOUAIOT B cebs C/aeAyroLjye STambl: H3y4deHHe TeOpeTUYeCKOW dYacTh
nabopaTopHO# paboThI; KOHCTIEKTUPOBAHKE XO/a BBITIOJTHEHUS 1abOpaTOPHOM paboThl U TIPOBeZieHHe
ee JKCIePUMEHTA/IbHOW YacTW; BBIIOJTHEHWE HEOOXOJMMBIX pacueToB; O(OpM/IeHWe OTYeTa O
Tpo/ie/laHHOU paboTe; 3aiura abopaTopHoi paboThl. [I1si MOATOTOBKY K 3aHATHSM J1ab0paTOPHOTO
TWMA W 3al[UThl BBITIOJIHEHHBIX J1IaOOPAaTOPHBIX pabOT CTYAEHTHI BBITIOJHSIOT TPOPAOOTKY
MeTO/IMUeCKNX YKa3aHHUH I10 BBIMO/THEHHIO 1abopaTopHOW paboThl, yaensss 0coboe BHUMaHHe LeJisiM 1
3alayaM, TeOPeTUUeCKOW YacTH Y TOPSIIKY BBIMOJIHEHHs 1abopaTOpHOM paboThl; KOHCIIEKTUPOBaHKUE
VCTOUHHKOB; paboTy C KOHCTIEKTOM JIEKL[HH, IPOCMOTP PeKOMEeH/TyeMOM JINTepaTyphl.

[Tpu U3yueHnU AUCIUTUIMHBI UCTIO/b3YIOTCS MHTEPAKTUBHBIE METO/[bI 00YUeHHUs], TaKHe KakK:

1. Jlexkuums:

— JeKUUsS-BU3ya/M3aldsl — [ojlaua MaTepuaia OCYILEeCTB/SIeTCS CpPeJCTBAMH TeXHUUYECKUX
cpeicTB 00y4yeHUs] C KPaTKMM KOMMEHTHDOBAHHWEM JEeMOHCTPHPYEMbBIX BH3ya/JbHBIX MaTepHasioB
(mpe3eHTaLyif).

2. JlabopaTopHoe 3aHsITHe:

— TPEHUHT — MeTof, OOyueHHs] W DPa3BUTHs CIIOCOOHOCTeN K OBJIaZIEHUIO JeATebHOCTHIO
TIPOBeJIeHHsT XMMHUYeCKUX /1abopaTopHBIX McciefoBaHui. ViHTeHCHBHas paboTa BO BpeMsi TPEHUHTA
TOMOraeT [OCTUYb BBICOKMX pe3y/bTaTOB 3a KOPOTKWM CpPOK, a TOC/efylomjas CHCTeMa Iocuie
TPEHUHTOBOTO COTIPOBO’KZAEHHS 00ecrieurBaeT Ha/|e)KHOe 3aKperyieHre MaTepHraa

— pabota B MajbIX rpymnax — o0ecrieurBaeT aKTHUBHYIO I03HABaTeIbHYH) eATelbHOCTDb
o0yyJaroImuyxcsi, peAycMaTpyBaeT pacripeZiesieHre 0053aHHOCTeN MeXKAy HUMH, WUCTIOJHUTeNbHYI0 U
OpraHM3aTOPCKYI0 WHHLMATHBY, aKTya/M3al[{i0, KaK OIbITa CaMOCTOSITe/IbHOW [IeSITeIbHOCTH, TaK U
COBMECTHOM pabOoThl 110 BBITIOJIHEHUIO J1IabOpaTOpPHBIX pPabOT, UYTO COTJIACyeTcsi C peausMu
npo¢heCcCHOHATbHOM [ieATeTbHOCTH Oy JyIIMX CIIeldaIiCTOB.

10 KypcogBoii npoekT (paborta)
BrimoiHeHre KypcoBoro mpoekTa (paboThl) He TIPeyCMOTPEHO YUeOHBIM IJITAaHOM.

11 TIlepeuyeHr HH(OPMAIMOHHBIX TEXHO/JIOTHHM, HCHO/Ib3yeMbIX IPH OCYIIeCTBJIEHHU
oOpa3oBaTe/ILHOI0 NMpolecca Mo AUCHUIUINHE, BK/IIOUasi NepeueHb MPOrpaMMHOI0 odecrnedyeHHs
Y HH(OPMaLMOHHO-CIIPABOYHBIX CHCTEM

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

— 3/IeKTPOHHBIE 00pa30BaTe/IbHbIe PeCyPChI, TIpe/ICTaB/IeHHbIe B I1. 8 paboueli MporpamMMel;

— HUCII0JIb30BaHUe CJlai/i-Tipe3eHTallul;

— WHTepaKTUBHOe 00IeHre ¢ 00yJaroMICS ¥ KOHCY/IbTHPOBAHKE TIOCPE/ICTBOM 3/IeKTPOHHOM
TIOYTBI.

11.2 IlepeueHb npozpammHo20 obecneueHusl, UCNO/Ab3yemMo20 npu ocyujecmesneHuu
obpazosameibHO20 npoyecca
ITpu oCcBOEHUM JUCIUTIMHBI MCIIOJIb3YeTCS IULEH3UOHHOe TTPOrpaMMHOe obecrieueHue:
- omepaluoHHble cucTeMbl Astra Linux (w1 vHasi onepalioOHHasi CUCTeMa, BK/IHOUeHHas B
peecTp 0TeueCTBEHHOI'0 TIPOrPaMMHOT0 obecrieueH s );



- KoMIIekT o¢ucHbIX rporpamMm P-7 Oduc (B cocTaBe TEKCTOBOTO TPOL[eCCOPA, TPOrpPaMMbI
paboTbl C S7eKTPOHHBIMU Tab/WIAMK, TIPOTPAMMHBIE Cpe/CTBa peJaKTUPOBaHUSI U
JIeMOHCTPALMU Mpe3eHTaLuk);

- IporpaMMa IpOBepKH TeKCTOB Ha IpeJMeT 3aMMCTBOBaHUS « AHTUIIIarAaT».

11.3 IIepeuenb uHopmMayuOHHO-CNPABOUYHDbIX CUCTEM
— CripaBOYHO-TIpaBoBasi cuctemMa KoHcynbTanT-mttoc http://www.consultant.ru/online
— cripaBOYHO-TIpaBoBasi cuctema ["apaHT http://www.garant.ru/online

12 MaTepua/IbHO-TEXHUYECKOE o0ecrieueHHre JUCIHIUTHHBI

11 mpoBe/ieHys1 3aHSITUM JIEKLIMOHHOTO TUIIA, TPYNIOBLIX U UHVUBUYaIbHBIX KOHCY/IbTALUM,
TEeKYIIero KOHTPOJISI ¥ TIPOMEXXYTOUHOW aTTeCTal[ii UCTOb3yeTcs: yuebHas ayauTopus 7-519 mibo
JpyTHe COTJIaCHO YTBEepP)KIeHHOMY pacliCaHUI0 yueOHbIX 3aHSATHIM.

[Tpu npoBeeHny 1ab0paTOPHBIX paboT MCIoB3yeTcs 1abopaTopust 001eit 1 HeopraHUUecKon
xuMur 6-505 Ha 16 TocaZloyHbIX MeCT; K/acCHasi 10CKa; BBITSDKHOW IIKad; OaHs BOAsHAasi; TUTUTKA
9/IEKTpUYeCKas, WHCTPYMEHThI (IITAaTHBBI, [ep)KaTeld [yii TPOOUPOK TUTe/IbHBIE II[UIILIbI);
nabopaTtopHasi mocyza (OrOpPeTKH, CITUPTOBKM; KarlelbHULbl, THUI/IM); XUMAYeCKHe peaKTHUBHI;
nepuouueckast Tabmuua .M. MeHeneesa.

[nsi camocTosTeIbHOM paboThl 00yYarLMXCsl UCTIONb3yeTcsi KabuHeTsl 6-522; 060pyaoBaH
KOMIUIEKTOM yueOHOW wmebenmu, JAByMsS KOMIbIOTEpAaMH C JIOCTYIIOM B HH(MOPMAIMOHHO-
TeJIeKOMMYHUKALIMOHHYIO ceTb «VIHTepHeT» W B 3JIEKTPOHHYH MH(OPMaLMOHHO-00pa30BaTe/bHYO
Cpezly OpraHu3ariy.

[Tpy M3yuyeHUM OUCIMIVIMHBI WCIO/b3yeTcs 6ubmmoreunbii ¢oHg Kamuarl' TY: ydyeOHUKH,
yueOHbIe 1T0Co0ust, TIepUONUeCKHe KYPHAJTbI, 3/IEKTPOHHBIM Pecypc; pa3jaTOUHbIM MaTepHall.


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

Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

Jlono/iTHeHHs ¥ UI3MeHeHHsI B paboueii mporpaMmme 3a / y4eOHbIi roj
B pabouyio mnporpaMmy Mo AWCLUILUIAHE J/1s1  HarpaBJ/IeHHUsI
MO/IFOTOBKY (CreLraabHOCTH) BHOCSITCS CJ/IeIyIOLL1e I0TIOJTHEHUS] U U3MEeHEeHUs:

,Z[OHOJ'IHGHI/ISI 1 U3MeHeHHs BHeC

(momxHOCTB, ©.1.0., mognuce)
Pabouast mporpamMmMa nepecMoTpeHa U 0/j00peHa Ha 3aceflaHHu Kadepbl
«__» 202__r.
3aBeayromuii Kadepoit

(mogmnucek) (®.1.0.)



