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1 Ie/u 1 3aaun y4eOHOM JUCHUTIMHBI

Ilenb  ocgoeHusi [UCHUIUIMHBI «XUMHS» — [aTh CTyJeHTy 0a30Bble 3HaHWS II0
dbyHIaMeHTallbHBIM pa3fie/iaM XUMUU B o00Obeme, HeoOXOAMMOM [jisi OCBOeHUS (hHU3MUeCKHUX,
TeXHUUYECKUX U FKOJIOTMUeCKHUX OCHOB MPHU U3yUeHHH AUCLIMILIVH MPO(eCcCUOHaNTbHOTO [UKIIA.

3adauu usyueHuss JUCHUIUIMHBI «XUMHS»: CHUCTeMaTH3allys, 3akKperuieHue, YrayOJsieHue
TEOpPeTUYeCKUX 3HaHUH 10 XUMUH; TpUoOpeTeHre YMeHUH MCIIOh30BaTh MPU U3YUYeHUH AWCIUTUIVH,
B CBO€l MPOU3BO/CTBEHHOM /IesiTe/TIbHOCTU JOCTV>KEHUs] XUMUU, MeTO/bl XUMHUUeCKOT'0 UCC/Ie[JOBaHus;
OB/laJleHWe  MpPAKTUYeCKMMU  HaBblKaMA  XMMHWUECKOrO  3KCIIepUMeHTa  JJI1  peLleHus
ripoecCMOHA/IbHBIX 3a7lay; OBJaZileHMe HaBbIKaMU XMMHUUYECKHUX PacueToB MPUMEHUTEbHO K 3aZiauaM
nipodhecCUOHATBHOM /1eITe/IbHOCTH, Pa3BUTHE HABBIKOB CAMOCTOSITe/TbHOM paboThI.

MeToauKa Tiperno/laBaHusi IaHHOW AUCLUIIIMHBI TpeArio/iaraeT uTeHue JeKLUM, MpoBefieHue
nabopaTOpHbIX pabOT, UHAWBUAYATbHBIX KOHCY/IbTALUM 10 OT/Ie/IbHbIM (HauboJsiee C/I0KHBIM) TeMam
JUCIATIIMHBI.

JIeKu TIOCBSIII[AFOTCSI PAaCCMOTPEHHWIO HanOosiee BaKHBIX BOTPOCOB: OCHOBHBIM TIOHSITHSIM;
TeopeTUUeCKUM BorpocaM XuMuu. Ha 1abopaTOpHBIX 3aHSATHSIX CTYZEHThl 0CBAUBAIOT HaBBIKU PabOThI
B XMMUYECKOU J1TabopaTOpyH, OBJa/IeBalOT OCHOBHBIMU METOZIaMH XMUMHUUECKOTO aHa/In3a.

CamocTtosiTenibHast paboTa CTy/leHTa 3aK/IlouaeTcsi B CHCTeMaTHUecKod TmpopaboTke
TEOPeTUYEeCKOTO MaTepHasa, IO/ATOTOBKE K BBIMOJHEHWIO J/1a00pPaTOPHBIX PabOT W WX 3all[UThI,
peleHyve 3azad.

s peanmu3alii KOMITETEHTHOCTHOTO TIOAXO/la B yueOHOM TIporjecce TpeayCMOTPEHO
WCTI0/Tb30BaHNe aKTUBHBIX W WHTEPAKTUBHBIX ()OPM TIPOBeJeHUs 3aHSTHI: orepexkaroiiee oOyueHue,
TPYIINOBOE BBITIOJIHEHHE 1ab00paTOPHOM pPaboThI, 0OCYXKJeHWe TOyYeHHBIX Pe3y/IbTaToB, JIEKI[UH-
TIpe3eHTaLUU, TIPOCMOTP U 00CYKAeHe HayUyHO-TIONY/ISIPHBIX (DUTBMOB, TBOPUECKHe 3a/JaHusl.

2 TpeboBaHus K pe3y/ibTaTaM 0CBOEHHS JUCIIUIL/THHBI

[Tporjecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha (pOpMUpPOBaHUE KOMITeTEHL[UM:

— crioco0eH pemiaTh THIIOBBIE 3a7iauvl TPo(eCcCOHAMbHON /IesiTe/TbHOCTH Ha OCHOBE 3HAHWMN
OCHOBHBIX 3aKOHOB MaTeMaTHUeCKHX,eCTeCTBeHHOHAYUYHbIX U 0011enpodecCHOHAMbHBIX JUCLIUTIIUH C
npUMeHeHreM UH(OPMal[MOHHO-KOMMYHHUKALIMOHHbIX TexHoorui (OITK-1).

[TnanupyeMble pe3y/bTaThl 00y4eHUs M0 AUCLUIUIMHE, COOTHeCeHHble C yCTaHOBJIEHHbIMU B
nporpamMme OakasaBpraTa WHAWKAaTOPaMH JOCTYDKeHHUs] KOMITeTeHLWH, TIpe/ICTaB/IeHbl B TabuLle.

Tabnuya — IlnaHupyemble pe3yabmambl 0bOyueHuss Nno OUCYUN/IUHe, COOMHeCeHHble C
CMAHOB/IEHHBIMU B nporpaMme 6aKanaBpI/1aTa WHAWKAaTOPaMH NOCTHW)KEeHUS KOMHETEHL[I/Iﬁ
Kop u
Kop |HanmeHnoBa A
KOMIT e HavMeHOBaHue Kon
UHJMKaTopa [TnaHvpyeMblii pe3ysibTaT 00yueHus 10 AUCLIMIUIMHE | T10Ka3aTesist
€TeH | KOMIIeTeHL]
JOCTYDKEeHUs OCBOEHUs
LUH umu
KOMIIeTeHLIUU
OIIK| crocoGeH |M/T-1ony.: 3naer  |3HATh: XUMHUUECKHe MOJI0XKEHHs U 3aKOHBI; 3(OIIK-1)1
-1 | pemwars |ocHoBHbIe 3aKoHEI |[IEPHOJHUECKYIO CHCTEMY 3/IEMEHTOB B CBETe CTPOEHHUsI
TUMOBBIe |MaTeMaTuueckux, |dTOMa; PEAKLIMOHHYIO CIOCOGHOCTD BeLecTs;
3ajauM  |ecTecTBeHHOHayuH |KHCJIOTHO-OCHOBHBIE 1 OKHCIUTE/IbHO-
npoceccy [BIX 1 BOCCTaHOBUTe/IbHbIe CBOMCTBA BellleCTB; xuMuuecKyro | 3(OIIK-1)2
o CBSI3b, KOMILIEMEHTapHOCTh; XMMUYeCKHe CUCTEMBI;
OHaIBHOI [001enpodeccronan » p ; ’ ;
NesTenpHo [PHEIX AMCLMIIIH C XUMHAYECKYI0 TePMOJUHAMUKY U KUHETHKY;
Ty Ha | [TPMMeHeHzeM (usnyeckre U XUMUUYeCcKHe CBOHCTBA 3JIEMEHTOB U X
MH(pOpMALOHHO-  |HEOPTaHMUeCKUX COeJMHeHHH.
OCHOBE YMeTb: KOJTMUeCTBEHHO OMUCHIBATH PEAKI[UH Y(OIIK-1)2
. |KOMMYHHUKALAOHHBI
3HaHHUH o IpeBpalljeHus]; paCCUUTHLIBATE KOJIMUECTBEHHOe
X TE€XHOJIOTUH,
OCHOBHBIX | 0 ¢ CoZlep>kaHue PacTBOPEHHOI'O BelljeCTBa, OCMOTUYECKOr0
3aKOHOB JlaBJIeHUs PACTBOPOB, CKOPOCTb XUMHUUECKUX PeakLui U




MaTeMaTH WX HarpaB/IeHHOCTb, OTpefie/siTe TepMoguHamudeckue |Y(OIIK-1)2
YeCKHX,ecT . |xapakrepucTuky XMMHAYeCKUX peakliii U paBHOBeCHBIe
eCTBeHHOH NpOeccHoHaMbHON KOHL|eHTpaLUH, OTIpe/ie/IsiTb OCHOBHBIe (pr3UUecKre U
AVUHLIX W AGSITEILHOCTBEO XUMHUYECKHe XapaKTepUCTUKU HeOpraHuyecKux
g b NO-20mk-1: YMeeT BeIIecTB
(0] eripo '
HICIPO® \mpimersTs sakomHb! Bnapers: criocobamu, CpeficCTBAMU U TEXHOJIOTUSIMHU B(OIIK-1)1
€CCHOHAJIb |MaTeMaTU4eCKHUX o
> |paboThl B XUMHUECKOI J1TabopaToOpHu; MPOBeIeHUS
HBIX |eCTECTBEHHOHAYYH |4 yopHEIX METOZOB XUMHUUECKOTO aHA/H3a 1 B(OIIK-1)2
AHCLUIIIA |BIX 1 omnpe/ieieHdst XUMUUYeCKUX TT0Ka3aTeseid.
HC obienpodeccroHan
TIprMeHeH |PHPIX JMCLUIUIMH C
Hem TpUMeHeHueM
uHbOpMaI] MH(OPMaLOHHO-
MOHHO- |KOMMYHHKAI[MOHHbI
KOMMYHHK X TEXHOJIOTUM B
ripodeccruoHambHOM
ALMOHHBIX
JlesiTe/IbHOCTH
TeXHOJIOTH
U
3 MecTo JUCHHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbI
YuebHasi [AUCIMIUVIMHA SIBSETCS  AWUCIUIUIMHON  00si3aTe/lbHOH YacTU B CTPYKType
oOpa3oBaTesbHOM MPOrpPaMMBbl.
4 CopepxaHue AUCIUIITAHBI
4.1 Temamuueckuti na1aH OuCyun/auHbl
KonrakTHas paboTa
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Pazgen 1. OcHOBHBIE MOHATHUS M 3aKOHBI
CTeXHOMEeTPUH 18 9 6 - 3 9
Tema 1: Beegenue. OCHOBHbIE NTOJIOKEHUST Omnpoc,
Y 3aKOHBI. BBITIOJ/IHE
HUe U
3aluTa
n1ab.
paboThI,
BBITIOJTHE
HUe
TIpakKT.
3a/laHul,
18 9 6 - 3 9 TecT
Pa3pen 2. CTpoeHue BeljecTBa 18 9 6 - 3 9
Tema  2: Tlepuopuueckas  cUCTeMa 9 5 3 - 2 4 Onpoc,
37IEMEHTOB B CBeTe CTPOEHUs aToMa. BBITIOJ/IHE
HUe
TpaKT.
3a/laHul,




TeCT

Tema 3: Xumnueckast CBSI3b.

Ompoc,
BBITIOJTHE
Hue
TpaKT.
3a/laHuM,
TecT

Pa3jen 3. O61He 3aKOHOMEPHOCTH

XUMHUYECKHX IponeccoB

18

Tema 4: Xumuueckasi TepMOJWHaMHUKa U

KHMHEeTHKA.

18

4=}

Ormpoc,
BBITIOJTHE
131571
3aluTa
n1ab.
paboThI,
BBITIOJTHE
HUe
TPaKT.
3a/laHuK,
TecT

Pa3pen 4. PacTBopb1

18

10

Tema 5: PacTBOpBI U UX CBOMCTBA.

18

10

Ormpoc,
BBITIOJTHE
HUe U
3aluUTa
11ab.
paborThl,
BBITIOJIHE
HUe
TIPaKT.
3a/laHUH,
TecT

Pazgen 5. OKuc/MTe/1bHO-
BOCCTAaHOBHUTE/IbHBIE H
/IEKTPOXHMHUYECKHE MPOIeCChI

21

13

Tema 6: DneKTpOXUMUYECKUE CUCTEMBI.

=]

13

Ompoc,
BBITIOJIHE
HUe U
3aluUTa
n1ab.
paborThl,
BBITIOJIHE
HUe
TIPaKT.
3a/IaHUM,
TeCT

Pazgen 6. XuMusi 371eMeHTOB

15
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N

Tema 7: Bomopon u ero coegvHeHWMS.

OOue CBOHCTBA HEMEeTaJlIOoB.
CBOWTCBa METalJIOB

O61ue

15

Ormpoc,
BBITIOJIHE
HUe U
3almTa
1a0.
paboThI,
BBITIOJIHE
HUe
TPaKT.
3a/laHuH,




TeCT

3aueT C OLIeHKOMU +

Bcero 108 51 34 17 57

4.2. Codepiicanue oucyun/auHbl

Pa3zpen 1. OcHOBHBIE ITIOHATHUA U 3aKOHBI CTEXHOMETPHH

Jleknus 1.1. Beepgenue. OCHOBHBbIE N0JI0)KEHHA H 3aKOHBI

XuMHs Kak HaykKa, Kak yueOHas AWCIUIUIMHA, KaK OTPac/ib TPOMBIIIJIEHHOCTH, KaK OCHOBa
HayuYHO-TeXHUUECKOro Iporpecca. XMMuueckass CUMBOJIMKA. BakHelllre Kiaccbl U HOMEHK/IAaTypa
HeOpraHWYeCKrx COeIMHEeHNH.

Jleknusa 1.2. OcHOBHBIE I10/10)KeHHSA 1 3aKO0HbI

ATOMHO-MOJIEKYJIIPHOE y4deHHe. 3aKOH TOCTOSIHCTBA COCTaBa, 3aKOH KPAaTHBIX OTHOLIEHWH,
3aKOH 00BeMHBIX OTHOLLIEHWA. ODKBUBAjeHT. 3aKOH 3KBUBA/JIeHTOB. 3akKOH ABOrajpo. ATOMHbIe U
MoJieKy/IsipHbIe Macchl. KonmruecTBo BelrjecTBa. MosisipHast Macca U MOJISIpHBIN 00beM. Oripe/iesieHue
MOJISIPHBIX MacC Bell|eCTB, HaXO/ASAIIUXCS B ra3000pa3HOM COCTOSIHHU.

JTabopaTopHas pabora 1.1. OcHOBHbIe 3Tanbl NPOBe/eHUs J1a00PaTOPHOro MPaKTHKyMa
NPOBOJUTCS B hopMe paboThbI B MasbIX TpyIiNax.

BBeseHne B XMMMUeCKMM TIPAaKTUKYM. TeopeTHyecKasi 4acCTb, 3KCIepHMeEHTa/IbHbIM 3Tarl,
o0OpaboTKa 3KCreprMeHTaNbHbIX [aHHbIX. XHWMHUUeCKHWe peaKTHBBbI, TOCyJa, MpaBwia paboTbl B
nabopaTopuu.

JIabopaTopHasi pa6ora 1.2.-1.3. OnpejeneHne Mo/IeKy/JAPHONH MacChl YIJIEKHC/IOTO ra3a
MIPOBOUTCS B (hopMe pabOoThI B MasibIX TPyIINax.

V3yyeHre OCHOBHBIX I'a30BbIX 3aKOHOB, 3HAKOMCTBO C METOJlaMH OTpe/ie/IeHUs] MOJIEeKYJ/ISPHBIX
Macc ra3000pa3HbIX BeIIeCTB.

JIurepartypa: [1], [2], [6]

Pa3zpen 2. CTpoeHue BemjecTBa

JIeknus 2.1. Ilepuoguyeckas cucTeMa 3/1eMeHTOB B CBeTe CTPOeHHUs aToMa

Mopenu ctpoeHusi atoMa. [ToHsTHS O KBaHTOBOM MexaHHKe. KBaHTOBO-MexaHWYecKasi Mo/jie/b
aroMa. KBaHTOBble uucia. PacripefiesieHre 371€KTPOHOB B MHOI'O3JIEKTPOHHBIX aTomax. [IpuvHImn
HavMeHbllield 3Hepruu. [IpaBuna KneukoBckoro. IIpunuun IMaynu. [MpaBuno XyHja. DneKTpOHHbIe
KOH(UTryparji aTOMOB ¥ HOHOB 3/IEMEHTOB, CITOCOOBI 3aruCH.

Jlekuus 2.2. [Tepuojuueckasi CHCTeMa 3/1eMEHTOB B CBeTe CTPOeHHsI aToMa (orepejxaroiee
o0yuenmue). JIeKIusi-1AaIOr.

Bomnpockl 11 caMOCTOSITe/IbHOrO M3YUeHUs: Mepuojrueckas CUCTeMa 3/IEMEHTOB; CTPYKTypa
MepUOIUIYeCKON Tab/UIbl; TIPUUYMHA TIePUOJUUHOCTH CBOWCTB XUMHUECKUX 3/IEMEHTOB; aTOMHbBIE U
VOHHbIE Pa/InyChl; peaklMOHHasi CIIOCOOHOCTh BeIleCTB; KHUCIOTHO-OCHOBHbIE U OKUC/IUTE/BLHO-
BOCCTaHOBUTEJ/IbHbIE CBOWMCTBA BEI[eCTB, aTOMHOE SiZIPO; U30TOIBI U U300aphl.

Jlexknus 2.3. XuMuueckas CBA3b

Teopust xumuueckoro crpoeHus. O6pa3oBaHHe XUMHUUECKOW CBSI3U. BU/IbI XUMHUUECKOU CBSI3U.
KoBaneHTHast CBsi3b. BaneHTHOCTb, KOBa/JIeHTHOCTb. ['uOpuau3zaius. [lo/IpHOCTE MOJEKY/I.
JunopHBI MOMEHT. D/1eKTPOOTPULIATe/IbHOCTD.

Jleknusa 2.4. XumuueckKasi CBA3b

Nounnag cBa3b. Ilongpusanus MoHOB. [leokanv3oBaHHas XUMHUUecKas CBs3b. Metajidueckast
cBa3b. BogopogHas cBsi3b. Cuiibl Ban-gep-Baanbca. BeiuvicsieHne givHbl JUnonst B MosiekyJsie. Pacuet
SHEPTMU W [yIMHbI CBs3W. OrmipefesieHWe BuJa TUOPWAM3ALIMM  3JIEKTPOHHBIX 007aKOB U
MPOCTPAaHCTBEHHOW CTPYKTYpPbl MoJieKy/ibl. OmucaHue MOJIeKYJibl CJI0)KHOTO BelljeCTBa C MOMOIIbIO
MeTOZia MOJIEKY/IIPHBIX opbOuTasneii. KomrieMeHTapHOCTb.

Jlurepartypa: [1], [2], [6]

Pa3pen 3. O01jue 3aKOHOMEPHOCTH XUMHUYECKHX MPOIeCCOB



JIekus 3.1. Xumnueckasi TepMOANHAMHMKA M KHUHEeTHUKa

BHyTpeHHsiZ 9Heprusi. OJHTpOMNUs. OHeprethuyeckue 3S(PQeKTbl XHMHUYECKUX peakLWH.
Tepmoxumus. TepMOXUMHUUECKHE pacueTsl.

Jleknusa 3.2. XuMHuyeckKas TepMOAMHAMHUKA U KHHeTUKA

OHTpONUsE ¥ ee W3MeHeHHe TP XUMUYEeCKHUX peakiusx. JHeprusi ['mb6ca. CraHgapTHbIe
TepMOJWHaMUUeCKue BeJIMYUHbL. XMMHUKO-TepMOJAUHAMUYeCKHe pacueThl.

JIabopaTropHas pabora 3.1. CKOpoCTh XMMHYeCKO# pPeaKI[UH NPOBOUTCS B popme paboThI
B MaJIbIX IpyIIIax.

3HaKOMCTBO C KHHETHUYeCKHMH 3aKOHOMEDHOCTSMM IIPOTEKaHWs XUMHYECKUX peakLUi.
OKCIepyMeHTa/lbHOe UCC/Ie[j0BaHue B/IMSHUS M3MeHEeHUsl KOHL|eHTPaLUM pearvpyroliux BeljecTB |
TeMIepaTypbl Ha BpeMs IPOTeKaHUs peakliii U ee CKOPOCTb.

Jleknusa 3.3. XuMHueckas TepMOAMHAMHUKA M KHHeTUKA

CKOpOCTb XMMHYECKOM peakLuM B TOMOTeHHBIX M TeTepOreHHbIX CHUcTeMax. PakTopsl,
B/MSIIOLIME Ha CKOPOCTh peakluH. MeTozbl peryivpoBaHUs CKOPOCTU XMMHUYECKOW peakLUU. 3aKOH
JeiictBusi macc. TemmeparypHblii Ko3((duieHT peakuyy. OHeprusi akTuBalu. Kartanusatopbl U
KaTa/JIuTUYecKre CUCTeMBI.

JIekyus 3.4. XumMmuueckasi TepMOANHAMMKA U KHUHEeTHUKA

Heob6patumbie 1 obpatumble peakiyu. KosebaTesbHble peakiuv. XUMHUUeCKoe paBHOBecHe.
CwMmelleHre xumuueckoro pasHosecus. [1punuurn Jle HlaTtenbe.

JIabopaTopHasi pa6oTa 3.2. XMMH4YeCcKoe paBHOBeCHe ITPOBOJUTCS B popMe pabOThI B MaJTbIX
rpynnax.

WccnenoBanue BAWsHUS U3MeHeHHs KOHLIEHTpaLMy pearvpyrolux BelecTB U TeMIlepaTypbl Ha
XMMHYECKOe PaBHOBeCHe.

Jlurepartypa: [1], [2], [6]

Paspgen 4. PacTBopsl

Jleknus 4.1. PacTBOpBI ¥ UX CBOMCTBA

XapakrepucTuka pactBopos. [Ipotiecc pactBopeHus. Criocobbl BhIpaXkKeHHsl COCTaBa pacTBOpa.
Kpucramnel u kpucramiorugparsl. PactBopumocts. IlepechimjeHHble  pacTBOpbl.  [lucrnepcHble
CUCTEMBI.

Jlekuus 4.2. PacTBOpBI U UX CBOMCTBA

BogHble pacTBOpBI 3/1€KTPOJIUTOB. OD/EKTpoJMThYecKas Aucconuanus. CTeneHb WU KOHCTaHTa
mucconvanui. 3akoH pas3baBnenusi OctBanbga. CMellleHHWe WOHHBIX paBHOBecuid. [loHsATHE O
BOZIOPO/IHOM I10Ka3aTese cpefpl. ['uaponus.

JlaboparopHas pabora 4.1. I'mpposnu3 coseir mipoBoguTcs B (opme pabOThI B Masibix
rpyIrax.

Vi3yueHue pa3/iMUHBIX TUIIOB peakluil THJpoK3a coseld, (hakTOpOB, BAMSIOLIMX Ha yCU/IeHUEe U
ocnabyieHye ruposusa.

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

Paszpen 5. OKuc/iMTe/1bHO-BOCCTAHOBUTE/IbHBIE M 3/IEKTPOXUMHUYECKHe MPOLeCChl

JIekyus 5.1. D/1eKTpoXuMH4YeCcKue CUCTeMbI

OKMUC/IUTETbHO-BOCCTAHOBUTEJIbHBIE pPeakLUU. JeKTPOXUMUUECKHe TIPOLIeCChl. DJIEKTPOAHBIN
noteHuyan. ['apBaHUUECKUI 3/1€eMEHT.

Jleknus 5.2. 3/IeKTPOXUMHYECKHEe CUCTEeMBI

O/eKTPOJIM3 paCTBOPOB U pacIlyIaBOB 3/1eKTPOJIMTOB. IIpumeHeHue ssekTposu3a. OnpejeneHue U
K/accuduKalys KOPPO3MOHHBIX TPoLiecCcoB. XUMUUYecKasi KOppo3usi. DleKTPOXUMUUYecKasi Koppo3usi.
3alyra MeTasIsIoB OT KOPPO3UH.

JIaboparopHasa pa6ora 5.1. OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIMH TIPOBOJAWTCS B
¢dopme pabOThI B MasbIX TpyIINax.

N3yueHre OKWCIUTENBHO-BOCCTAHOBUTE/ILHBIX CBOWCTB aTOMOB MeTa/UIOB U HEMeTa/ll/IOB B
3aBUCUMOCTH OT CTelleHH UX OKWC/IeHUs U XapakKTepa Cpe/ibl, B KOTOPOM MPOTeKaeT peakLysl.



JIureparypa: [1], [2], [6]

Pa3pgen 6. Xumus 3/1eMeHTOB

JIekus 6.1. Bopopopa u ero coenHeHus

Bogopog. IMonyuenue Bomopoza. CBolicTBa U NpuMeHeHHe Bozopoza. Kuciopogconepxkaiye
coelHeHUs Bogopoga. Ilepekucs Bogopoaa.

Jlekus 6.2. O01ue CBOMCTBA HEMETA/I/IOB

laymorensl. XwuMuueckre CBOMCTBa rasoreHoB. CoellHeHHsI TajOreHOB C BOJOPO/IOM.
Kucnopogcopepykaiue coejiHeHHs BOLOPOZAA.

[Toarpynmna kucnopoga. [Tonydenuve u cBoiictBa kuciaopoga. Cepa, ceseH, Tenyp.

[Mogrpymnmna asota. [TosmyueHne u cBoiictBa asora. CoepuHeHusi a3ota. Pochop. MbIbK,
CypbMa, BUCMYT.

[Toarpynmna yrziepoza. AnoTponus. YTiepofcojeprKalie CoeJHeHNUs.

Jlekus 6.3 O0uiue CBOMCTBA METa/I/IOB)

CBoiicTBa MeTa//IOB 1—3 rpynm rjaBHbIX NOATPYIT NePUOSUYECKON CUCTEMBI 3/IEMEHTOB.

CBoiicTBa MeTasyIOB MOOOUHBIX MOArPYI 5—8- TPYIII MeprUoANUeCcKOi CUCTeMbI 3/IeMEHTOB.

JIabopaTropHas pabora 6.1. I'anorensl. ITosryyeHne U cBOHCTBA ITPOBOJUTCS B BUZie PabOTHI B
MaJIbIX TpyIIax.

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

5 YueGHO-MeTOAHUeCcKOe o0ecrieueHue A/Isi CaMOCTOSITe/TbHOM PadoThI 00yJaroIuXCs

5.1. BueayoumopHas camocmosime/ibHasi paboma cmyoeHimos

B menom BHeayuTOpHasi caMoCTOsTe/IbHast paboTa CTyJjeHTa NPy M3yUeHWH Kypca BKJTFOUaeT B
cebst cnepyrolie BUALI paboT:

— npopaboTKa (M3yueHue) MaTepyaioB JIEKIUH;

— yTeHHe U NpopaboTKa peKOMeH/J0BaHHOW OCHOBHOM U JIOTIOJIHUTETbHOM JINTepaTyphl;

— MO/JITOTOBKA K 71a00pPaTOPHBIM 3aHSTHSIM;

— MOUCK U TIpopaboTKa MaTepuasnoB U3 IHTepHeT-pecypCcoB, HAyUHBIX MTyOIMKaLIHiA;

— MO/ITOTOBKA K 3aIuTe 1ab0paTopHbIX paboT;

— MMO/IOTOBKA K TeCTUPOBAHUIO;

— TIOAITOTOBKA K TEKYIIeEMY W UTOTOBOMY (ITPOMEXKYTOUHAsl aTTeCTallysi) KOHTPOJIFO 3HAaHUM 110
JUCLIUTITAHE.

OcHOBHasi [0l CaMOCTOSITEJTbHOM pabOThI  CTY/IEHTOB TPUXOAWUTCS Ha TMIOATOTOBKY K
nabopaTopHbIM paboTaM W HX 3alllUTe, TeMaTHMKa KOTOPBIX TOJHOCTBIO OXBaThIBaeT COJep)KaHHe
Kypca. CamocrosTesibHasg paboTa TO TOATOTOBKE K JabopaTOpHbIM paboTaM W WX 3aluTe
nipe/rionaraeT ymeHue paboTars C rnepBUUHOM UH(OPMaLHei.

CamocrosiTenbHasi paboTa CTYZIeHTOB TI0 pa3ziesiaM Kypca BK/IIOUaeT:

PaboTa ¢ KOHCITEKTOM JIEKIUM U peKOMeHJOBaHHOM iuTepaTypoi (1 ¥ I0mo/THUTe/IbHAs).

[TogroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TIO0 H3yuYeHHBIM TemaM, JilabopaTOpHBIM
3aHSITUSIM, TeCTOBBIM ITPOBePKaM 3HaHUH, 3aluTe abopaTOpHbIX paboT, Auasoram C rperojaBaTesiemM
Y yYaCTHUKaMHM MPOBEPKU 3HaHMWH M0 paszenaM Kypca.

6 ®oHA OLIEHOYHBIX CPE/ICTB /ISl MPOBe/JeHHs MMPOMEKYTOUHOH aTTeCTaliii 00yUJaromuxcs
10 JUCIHUIIINHE

®oH/|, OLIEHOUHBIX CPEJCTB [ TPOBeJeHUsT MTPOMEXYTOUHOW aTTeCTalul OOydaroImuxcsi 1o
JUCLIMTIIMHE TIpe/ICTaBJieH B IMPUIOKeHUU K pabouel mporpaMMe AUCLUIUIMHBI U BK/ItOUaeT B cebst:
- TiepeyeHb KOMIIETEHLMH C yKa3aHMeM 3TaroB UX (OPMHUPOBaHMS B TpOLieCCe OCBOEHUs



oOpa3oBaTe/TbHOM TIPOTrPaMMBbI;
- OMMcaHWe ToKas3aTesleld U KpUTepHUeB OLIeHMBaHWSl KOMIIETEHLIMM Ha pa3/IMyHbIX 3Tanax HUx
dbopMrpoBaHus, OMKCaHKe IIKaa OLleHUBaHMS;
- TUTIOBbIE KOHTPOJIbHBIE 33/]JaHUsI UM MaTepuasbl, HeoOXoAuMble [71s OLieHKW 3HaHWUM, YMeHUH,
HaBBIKOB U (WJIM) OTbITA [IeATeIbHOCTH, XapaKTepU3YIOIIUX 3Tarbl (JOPMUPOBaHKSI KOMIIETEHLIUA;
- MeTOoAuuYecKhe MaTepuasbl, OIpejesstoliye MpoLeJypbl OLIeHWBaHWs 3HaHWM, YMeEHUH,
HaBBIKOB U (W/IX) OMbITA [ieSITeJIbHOCTH, XapaKTepu3yHOLUX 3Tarbl (HOpMUPOBaHUS KOMIIETEeHLMH.
Bonpocs! /151 NpoBe/jeHUs1 NPOMEe)XyTOUHOH aTTecTaljuy 1Mo AUCHHILINHE
1.OCHOBHBIE TOHATHSA XMMUH: aTOM, MOJIeKyJla, XMMUYeCKUU 3/1eMeHT, IIPOCTO, CJI0KHOe
BelL[eCTBO.
2.3aK0H COXpaHeHUs MacChl BelLleCTB.
3.3aKO0H IOCTOSIHCTBA COCTaBa.
4.3aKOH KpaTHbIX OTHOIIEHUH. 3aKOH O0beMHBIX OTHOLIIEHUI.
5.3akoH ABorazipo. MoJibHbIN 00beM.
6. ATOMHO-MOJIEKY/IIPHOE yUeHue.
7.1lepyoiiuecKuii 3aKOH U CTPYKTypa NMepUoJUUecKOl CUCTEMBI.
8.V13MeHeHre CBOMCTB 37IeMEHTOB B MaJIbIX M OOJIBIINX ITePHUO/aX.
9.Mogenu cTpoeHus aTOMOB. VX IOCTOMHCTBA U HEJJOCTATKHU.
10. [IBoMiCTBEeHHAasl IPUPO/ia 3JIEKTPOHA.
11. KBanTOBBIe uncia. [TopsiioK 3amo/THeHus1 3/1IeKTPOHHBIX 000/104eK aToMa.
12. BasieHTHbIe COCTOSIHUSA 3/IEKTPOHa.
13. DHepruvs MOHU3ALIUM U SHEPTUSI CPOZICTBA K 3JIEKTPOHY. DJIEKTPOOTPULIATETbHOCTb.
14. 3aKOHBI TePMOXUMUU. JHTA/IbITUA.
15. OuTponus. OHeprus ['nb6ca.
16. CKOpOCTb XMMHUECKUX peaklii. PaKTophl, BAUSIOLIME Ha CKOPOCTh peakliiy. 3aKOH
JeMCTBYIOLLMX Macc.
17. Teopusi akTMBALIMK XUMHUUECKOW peakiuy. AicopOLvst ¥ KaTaaus.
18. O6paTUMOCTh XUMHUECKUX peakliii. XMMuuecKoe paBHOBeCHe.
19. I1punuun Jle-Ilatenpe. @akTOPhI, BAUAIOLME HA CMeLeHHe XUMUUYeCKOro paBHOBECHS.
20. KoBasieHTHast XuUMHU4ecKast CBsi3b. MeTo/| BasieHTHbIX CBsizeli. CriocoObl 0Opa3oBaHUs
KOBAJIECHTHOM CBS3U.
21. MeTo/1 MOJIEKY/ISIPHBIX OpOUTasiei.
22. loHHas CBA3b.
23. MexmoneKyisipHOe B3auMo/eicTeue. BogopoHas cBsi3b.
24. Bugpl rubpuan3alii aTOMHBIX opOuTasie.
25. PactBopbl. O611ive cBoicTBa pacTBOPOB. PacTBOPUMOCTD BellleCTB.
26. Crioco0Obl BbIpa)KeHHsT KOHLIEHTPAL[MI PaCTBOPOB.
27. DnekTponuTUueckas guccoruays. CuibHbIe U c/iabble 3/1eKTPOJIUTHL.
28. ®aKTOopsl, BIMAIOLLME Ha 3JIEKTPOJIMTUUECKYI0 AUuccorualyiio. KoHcTaHTa U CcTereHb
[CCOLaLMH.
29. lnccounanys BoAbl. BomopoaHbIlN mokasaresib Cpe/ibl.
30. I'mpponus coneld. @akTOpbI, BAUSIOIIME HA THAPOIN3.
31. [lucriepcHoe COCTOsIHKeE BelllecTBa. [JucriepcHble CUCTEMBI.
32. NanbBaHUYECKUM 71eMeHT. Y CTPOMCTBO Y MPUHLIUI pabOoThI.
33. Psij HanpspKeHUM MeTalioB. D/1eKTPOIHbIe TTOTeHLUabI.
34. DneKTposn3. 3aKOHbI 3/IEKTPO/IM3a.
35. Koppo3us. Crioco0b!I 3aIUThL
36. OKuC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE peaklyy (mpruMepsl). CTeneHb okucieHus. [ToHdaTus
OKMCJINTeJb, BOCCTAHOBUTE/Ib, OKUC/IEHHEe, BOCCTAHOBJIEHHE.
37. Bogopoa. [Tonyuenue Bogoposa. CBolicTBa U mpuMeHeHWe Bogopoza. Ilepekuch Bogoposa.
38. I'ayioreHbl. XuMHyeCcKre CBOKMCTBA rajoreHoB.
39. CoeiiHEHHS rajloreHOB C BOJOPOOM.



40. Kucopozcozepykaljye coeJvHeHUs1 BOJOpoJa.

41. IMogrpynna kucnopopa. ITonyuenuve u ceorictBa Kucnopoga. Cepa, ceneH, Tesutyp.

42. ITogrpynna asora. [Tonyuenue u cBouctBa a3ora. CoeiHeHus a3oTa.

43. docdop.

44. MbIlIbsIK, CypbMa, BUCMYT.

45. [logrpynna yriepoza. AJoTponusi. YT/iepofcozeprKaliue coeJUHeHNs.

46. CpoyicTBa MeTa/lZIoB 1—3 rPyIII IJIaBHBIX MOAIPYII TEPUOSUYECKON CUCTEMBI 3/IEMEHTOB.

47. CpoiicTBa MeTa/uIOB TMOOOYHBIX TOATPYNN 5-8- Tpynm MepuoAuYecKord CUCTeMbI
3/1eMEHTOB.

7. PekoMmeHjyeMas iiTeparypa

7.1 OcHogHas
1. I'munka H.JI. O6mias xumust: Yue6. mocodbue. — M.: Unrerpan-Tlpecc, 2003. — 728 c. (94
9K3.)

7.2 [lonosHume/bHasn

2. KopoBuH H.B. O61jasi xumusi: yue6HUK. — M.: Bricias mikosa, 2000. — 558 c. (64 3k3.)

3. I'abpuensa O.C. IIpakTuKy™m 10 0011jeid, HEOPraHM4eCKOW W OPraHUYecKoW XWMHH: yuel.
nocobue. — M.: Akagemus, 2007. — 256 c. (15 3k3.)

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

5. 'muuka H.JI. 3ajaum v yripakHeHus 110 o0iedl xumuu: yde6. rnocobue. — M.: MHTerpar-
ITpecc, 2008. — 240 c. (8 3k3.)

7.3. Yue6HO-MemoouuecKas aumepamypa

6. JIsnas36epr P.A., Cayukuna JI.H. JTabopaTopHBIi IPaKTUKyM TI0 0011eii 1 HeoOpraHUYeCKOM
xumun. Y. I: YuebHo-MeTomuueckoe mocobue (mpaktukym) / P.A. JIsug36epr, JI.H. CaymkuHa. —
[TerponaBnosck-Kamuarckuii: Kamuatl'TY, 2008. — 105 c.

7. Caymkuna JI.H., JIsug36epr P.A. Xumusi. OcHOBBI 00ljell ¥ HeopraHUYeckowd XWMUM:
rporpaMMa Kypca ¥ MeTogu4ecKre YKa3aHUsl K U3yUeHUIO JUCLIMIVIMHBI /I CTY/IeHTOB HalpaB/leHuN
noarotoBkn 022000.62 «Dkonorusi U mnpupojonosib3oBaHue», 280700.62 «TexHocdepHas
6e3omacHocTb»,  280100.62  «IIpupos000yCTPOICTBO W BOZOMOJB30BaHMe»,  151000.62
«TexHonornueckre MamMHbl W obopyaoBanue», 111500.62 «IIpoMbliiisieHHOe PBIOOIOBCTBOY,
260100.62 «IIpofyKThl ITMTaHUS KUBOTHOIO INpoucxoxzaeHus», 260100.62 «IIpoagyKTbl nuTaHus U3
pacTuTe/nibHOrO  Chipbsi», 141200.62  «XosiogunbHas, KpUOreHHasi TeXHWKA W CUCTEMbI
xu3HeoOecrieueHust», 223200.62 «Texunueckass ¢usnka», 220400.62 «YmpaBieHre B TEXHHUUECKUX
cucteMax» U crneruanbHocTe 180403.65 «CypoBoxzaeHue», 180405.65 «DkcryaTalusi Cy/1OBbIX
JHEPreTHUeCKUX YCTaHOBOK», 180407.65 «Dkcrutyartaijusi CyJJOBOTO 3/IEKTPOOOOPYOBaHUS U CPEZICTB
aBTOMaTUKW» OUHOMW U 3a04HOM Gopm o0yueHus: — [TerponaBnock-KamuaTckuii: Kamuatl'TY, 2013. —
52.

8. JlabopaTopHbIil MPAKTUKyM IO 00Ilel U HeopraHWYeckod XUMHUU. YueOHO-MeToAuYecKoe
nocobue ansi cTynaeHTOB crenpanbHocTel 05.03.06 «3Kosorusi ¥ TIPUPOOTIOIb30BaHUe» OYHOW U
3a0uHoii ¢opm obyuenuss / JI.H. Cayuikuna, P.A. JIaug36epr. — IleTpomnaBioBcK-KamMyaTckuii:
KamuatI'TV, 2019.

8. Ilepeuennb pecypcoB HH(OPMaLIOHHO-Te/IEKOMMYHHKAL[UOHHOM ceTH «/IHTepHeT»

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

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

JKcIriepuMeHTaTbHas XUMHUS [D71eKTpOHHBIH pecypcl. — URL:
http://www.chemexperiment.narod.ru/framechem1.html



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

9 MeToanueckue yKa3aHHus A1 00yYarOI[UXCSA 110 0CBOEHHIO JUCLUIIMHBI

MeTouKa TIpernofaBaHusl JUCLMIUIMHBI  TIpeJIionaraeT uTeHHe JIeKIUd, TpoBe/ieHHe
1abOpaTOPHBIX 3aHSTHH, TPYIOBLIX U WHIWUBH/YaJbHBIX KOHCYJ/IBTALMN 0 OT/E/bHBIM BOMPOCaM
mucuuriivbel.  [IpegycmoTpeHa camocrosiTensHasi paboTa CTYAEHTOB, a TakkKe TPOXOXKIEHHe
aTTeCTAlJMOHHBIX UCTIBITAHUH TTPOMEXYTOUHOM aTTeCTalyH.

Ha sneknusix paccMaTpyBarOTCS KOHIIENTyalbHble BOIMPOCHI XMUMHHW: OCHOBHBIE TIOHATHUSI U
3aKOHbI CTE€XHOMETDHM, CTPOEHHE BellecTBa, OOIIMe 3aKOHOMEPHOCTH XWMHUECKUX TIPOLeCCOB,
CBOMCTBA pAaCTBOPOB, 3/IEKTPOXMMHUYECKHE TIPOLIeCCHI M CHCTEMbI, TeOPHsI XMMHUECKOTO CTPOEHHUS
AM. ByTnepoBa; pa3/iWuHbIe K/IaCChl OPraHUYeCKUX COeAWHEHWH W WX CBOWCTBA, OCHOBBI
XVUMHUYeCKOT0 aHa/l13a v WleHTU(UKaIY BelecTB.

Llespto TIpOBefieHMsT TabOPAaTOPHBIX 3aHSITUN SIBJIIETCS 3aKPeIUIeHWe TeOPeTUYeCKUX 3HaHWUHN
CTY/I€HTOB, TIOJTyYeHHbIX MU B X0/le U3yUeHUsI AUCLUTUTMHBI Ha JIEKLMSIX ¥ CaMOCTOSITe/TbHO. 3aHSTHUS
nabopaTopHOro THUIMA BKJIIOUAIOT B cebsi Criefiyole 3Tambl: M3yuyeHWe TeOopeTHuecKol uacTH
nabopaTopHO# paboThI; KOHCTIEKTUPOBAHKE XO/a BBITIOJTHEHHUS 1ab0paTOpHOM paboThl U TIPOBeZieHre
ee JKCIePUMEHTA/IbHOM YacTW; BBIIOJTHEHHWE HEOOXOJMMBIX pacueToB; O(OpMJ/IeHME OTYeTa O
Tpo/ie/laHHOM paboTe; 3aiura abopaTopHOi paboThl. [I/1si MOATOTOBKY K 3aHATHSM J1ab0paTOPHOTO
TWMA W 3al[UThl BBITIOJIHEHHBIX J1aOOPAaTOPHBIX pabOT CTYAEHTHI BBITIOJHSAIOT TPOPAOOTKY
METO/IMUeCKMX YKa3aHHUH T10 BBIO/THEHHIO 1abopaToOpHOW paboThl, yaensss 0coboe BHUMaHHe LeJisiM U
3alayaM, TeOpPeTUUeCKOW YacTH Y TOPSIIKY BBIMOJIHEHHs 1abopaTOpHON paboThl; KOHCIIEKTUPOBaHKUE
VCTOYHHKOB; paboTy C KOHCTIEKTOM JIEKL[HH, TIPOCMOTP PeKOMEeH/TyeMOM JINTepaTyphl.

[Mpu u3yveHnU AUCIUTIIMHBI UCIO/b3YIOTCS MHTEPAKTUBHBIE METO/[bI 00YUeHUs], TaKKe KaK:

1. Jlekums:

— JIeKIMsI-BU3ya/M3alsi — Tofiaya MaTepuaja OCYIeCTB/SeTCS CPeACTBAMH TeXHUYEeCKHX
cpecTB 00y4yeHHs] C KPAaTKMM KOMMEHTHDOBAHWEM JEeMOHCTPHPYEMbBIX BH3ya/JbHBIX MaTepHasioB
(mpe3eHTaLyit).

2. JlTabopatopHoe 3aHsITHe:

— TPEHWHI — MeToJ] OOyYeHWs W pa3BUTUS CIIOCOOHOCTEM K OBJIA/IEHUIO [IeATebHOCTBIO
TIPOBeJIeHHsT XMMHUYeCKUX /1abopaTopHBIX McciefoBaHuid. ViHTeHCHBHas paboTa BO BpeMsi TPEHUHTA
TIoMoraeT [OCTUYb BBICOKMX pe3y/bTaTOB 3a KODOTKHH CpOK, a TOC/eAyroljas CHCTeMa Iocjie
TPEHUHTOBOTO COTIPOBO’KAEHHS 00ecrieurBaeT Ha/|e)KHOe 3aKperieHre MaTepraa

— paboTa B MasbIX Tpymnmax — o0OecrieurBaeT aKTUBHYIO I103HABATe/NbHYIO AeATelbHOCTb
o0yyaroImuyxcsi, peAycMaTpyBaeT pacrpeziesieHre 00s13aHHOCTe MeXy HUMH, WCIOTHUTETBHYI0 U
OpraHM3aTOPCKYI0 WHHLMATHBY, aKTya/M3al[{i0, KaK OIMbITa CaMOCTOSITe/IbHOW [IeSITeIbHOCTH, TaK U
COBMECTHOM pabOoThl 110 BBITIOJTHEHUIO JIaOOpaTOpPHBIX pPabOT, UYTO COTJIACyeTcsi C peausMu
npo¢eCcCHOHATbHOM [ieATeTbHOCTH Oy JyIIMX CIIeldaIiCTOB.

10 KypcogBoii npoekT (pabota)
BrimoHeHHe KypcoBoro mpoekTa (paboThl) He TIPeyCMOTPEHO YUeOHBIM IJITaHOM.

11 TIlepeuenb HH(GOPMALMOHHBIX TEXHOJ/IOTHM, HCHO/Ib3yeMbIX IPH OCYLIeCTBIeHUH
o0pa3oBaTe/JIbHOr0 MPOIecca Mo JUCHHIIMHE, BK/IUas NepeueHb NPOrpaMMHOro obecreueHust
4 UH(OPMaAI[HOHHO-CTIPABOYHbBIX CHCTEM

11.1 IlepeueHb uH(POPMAYUOHHBIX MeXHO/A02UL, UCNO/Ab3yeMbIX Npu ocyujecmeneHuu
obpazosameibHO20 npoyecca

— 9JIeKTPOHHBIe 00pa3oBaTe/ibHbIe peCypChl, TIpe/ICTaB/eHHbIe B 1. 8 paboueil MporpaMmsi;

— UCII0JIb30BaHue C1ail/I-Tipe3eHTalui;

— WHTepaKTUBHOe 00I1jeHre C 00yJarolUMHICS U KOHCY/TbTUPOBaHHE TIOCPE/ICTBOM 3/IeKTPOHHOM
MOYTBI.

11.2 Ilepeuenbp npozpammHO20 obecneueHusl, UCNO/b3yeMO20 NpuU ocyujecmeneHuu
obpazoeamenbHO20 npoyecca



[Tpu ocBOEHMY AUCLMTUIMHBI UCTIOb3YeTCs JINLeH3MOHHOe ITPOrpaMMHOe obecrieyeHue:

- omepalyoHHble chcTeMbl Astra Linux (w1 vHasi onepaloOHHasi CUCTeMa, BK/IHOYeHHasl B
peecTp 0TeYeCTBEHHOTO IIPOrPaMMHOT0 00ecrieueHus);

- KOMIIeKT o¢ucHbIX nporpamm P-7 Oduc (B cocTaBe TeKCTOBOrO IMpoLieccopa, MporpaMMbl
paboTbl C 3MeKTPOHHBIMU Tab/ULIaMH, TPOTPaMMHbIe CPeZCTBA PpelaKTUPOBAaHUS U
JleMOHCTpALUU Npe3eHTali);

- TporpaMMa NpoBepK{ TeKCTOB Ha MpeJMeT 3aMMCTBOBaHUS « AHTUIIIaruaT».

11.3 Ilepeuenb uHpOpMAYyUOHHO-CNPABOYHBIX CUCTEM
— cripaBoOYHO-TIpaBoBasi cucrema KoHcyipTaHT-1itoc http://www.consultant.ru/online
— CrpaBOYHO-TIpaBoBasi cuctema ["apaHT http://www.garant.ru/online

12 MaTEpMaJ’[LHO-TEXHI/l‘-IECKOE obecrnieueHue JAUCHHUII/IMHBI

17151 IpoBefieHus 3aHATUN JIEKLJMOHHOI'O THIIA, TPYIIOBLIX U UHAWBUYaIbHBIX KOHCY/IbTALUM,
TEeKYIIero KOHTPOJISI ¥ TIPOMEXYTOUHOM aTTeCTal[ii UCTIOb3yeTcs: yuebHas ayauTopus 6-519 mibo
JPpyrye COIJIaCHO yTBeP)K/IeHHOMY pacIlMCaHUI0 yUeOHBIX 3aHATHUH.

[Tpu npoBeseHny 1abopaTOPHBIX paboT UCIOB3YyeTCs TabopaTopust 001el 1 HeOpraHNUeCcKoi
xuMuM 6-505 Ha 16 rocaflouHbIX MeCT; K/lacCHasi [JOCKa; BBITSDKHOM IKad; O6aHsi BOAsHAas; IIMTKa
3/IeKTpUUecKas; MHCTPYMEHTHI (LITAaTWBBI, Jep)kaTeld [jii TPOOWMPOK THUre/lbHbIe —IIUIILIBI);
naboparopHasi mocyja (6ropeTkM, CHMPTOBKY; Karle/bHULIbI, THUIJIM); XMMUUECKHe peaKTUBbI;
nepuouueckast Tabmumua .M. MeHeneesa.

st camocTosiTe/IbHOM paboThl 00yYaroMxcsl MCrosb3yeTcs: KabuHeThl 6-522; o6opyzoBaH
KOMIUTEKTOM ~yueOHOW MeOesmw, JByMsI KOMIIBIOTEPaMH C [JOCTYIIOM B  HMH(OPMALMOHHO-
TeJIEKOMMYHUKALIMOHHYIO ceTb «/HTepHeT» U B 3/7IeKTPOHHYIO MH(OPMaI[MOHHO-00pa30BaTe/bHYI0
Cpezly OopraHu3ariyy.

[Tpy M3yueHUM JUCIMIUVIMHBI WUCTIO/b3yeTcs 6ubmvoreunbiit ¢ong Kamuatl'TY: yueOHUKH,
yuebOHbIe mocobusi, mepuoAnyYecKre KypHasbl, 3/IeKTPOHHbIN Pecypc; pa3JaTOuHbIi MaTepHar.


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.)



