[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

(®WO: Hosaukas MpuHa HukonaesHa AB/
[omkHocTb: [upekTop
[ata nognucanus: 23.10.2026 12:5[:]5’3()(DECCI/I(

YHUKabHbIA NPOTPaMMHBIN KITH0Y: «KOTE/J]
28fc06b947ec73654cbe048667322f7€99d4284a

[OHOMHASA HEKOMMEPYECKASA
)HAJ/IBHASI OBPA30OBATEJIBHASI OP’AHU3AIIA
[bHUKOBCKU! KOJIJTE/)K BU3HECA»

YTBEPXJIARO

3am. gupektopa AHITOO «KoTenbHUKOBCKUM
KOJITe/K OM3Heca»

E.B.Epemuna

«31» aBrycra 2026r.

PABOYAA ITPOI'PAMMA OB]J_[EOBPABOBATEJIBHOI‘/'I
TUCLIATIINHBI
no cnerpuansHocT  40.02.02 FOpucnpyaeHnuus

(ko)

(HanmeHoOBaHMe CrieljanbHOCTH / Ipodeccn)

0/.01.12 Xumus

Kadeapa pa3padoTumnk

(HaumeHOBaHMe AUCLUITMHBI)

OKOHOMMKH U IMpaBa

I'ox Habopa

2026r

2026r.



Pafouas nporpamma 0611e00pa3oBaTe/IbHON JUCHHUILUIMHBI
0/1.01.12 Xumus

(HaumeHoBaHue OUCYUNAUHbI CO2AACHO YUeOHOMY NAaHy)

CocraB/eHa Myxunoti Tambsivoli HukoaegHoll

(®.H.0.)

O0cyx/jeHa U peKOMEH/J0BaHa K YTBeP)K/AeHHI0 pellieHreM Kadepbl
JKOHOMHUKH H IpaBa

(noanoe HaumeHoganue Kacgpedpbt)

oT 31.08.2026 poToKOoII Ne 1
(0ama npomokona) (Homep
npomokona)
3aBepywomui Kadenpoi
(noonucnb) (uHuyuansl, pamunus)

CorJiacoBaHO C BhIITycKaroreii Kadeapoit
9KOHOMHKH H IpaBa

(nosHoe HaumeHoBaHuUe 8binyckarowell kagedopbl)
3aBeyoLMil BbINMYCKalOIel

Kadeapoii (nodnucv) (uHuyuanst, pamuaus)

Opo6pena I[MearornueckumM COBETOM

oT 31.08.2026 NpoToKo Ne 1
(0ama npomokona) (Homep
npomokona)
AHITIOO Pabouast mporpaMma Mo JUCLUIUIHHE XUMHUS
«KoTenbHUKOBCKUMN CrienmansHocTh 40.02.02 TIpaBooxpaHuTe bHas fesTeIbHOCTh

KoJuTeK Ou3Heca» Agtop Myxuna T.H.

Crpanuna 2 u3 28



COJAEPXXAHUE

1. OBIIASI XAPAKTEPVCTUKA PABOYEN ITPOI'PAMMBI OBIIIEOBPA3BATEJILHOM

JIACLIATITIIHDL ... ee s s s s es e s eeees s es e ees s ses e ses e ses e seseee 4
2. CTPYKTYPA U COAEP’)KAHUE OBIIEOBPA3BATEJILHON JUCHUIIIAHEL............ 14
3. YCJOBUSI  PEANM3ALIMM  TIPOTPAMMBI  OBII[EOBPA3BATEJIBHOI
JIACLIATITIIHDL. ... ee e e ses s s ses e ese s ses s ses e ees e ses e seeeaseeees 34
4. KOHTPOJIb U OLIEHKA PE3YJITATOB OCBOEHUSI OBII[EOBPA3BATEJIbHOM
TIVACLIATITIIIHDL ..o e s es e ss s ses s ee s ses e sse s ses s ses s se s seseeesesesesees 37
AHIIOO Pa6ouast IporpaMma 1o AMCLATUIHHe XAMHst Crpanuua 3 u3 28
«KOTe/IbHUKOBCKHH CrenpanbHoCTb 40.02.02 TIpaBooXpaHnTeNbHas AESTEIBHOCTD

KoJuTeK Ou3Heca» Agtop Myxuna T.H.



1. OBIIIAAL XAPAKTEPUCTUKA PABOYE ITPOT'PAMMBI
OBIIIEOBPA30BATEJ/IbHOM JIVCITUTI/TUHBI

1.1 MecTo AMCIMIUTHHBI B CTPYKTYpe o0pa3oBartebHoU nporpammbl CITIO

OG61ieobpa3oBareibHasi  JUCLIAIIMHA «XUMHSI» ~ SIB/ISIETCS  00s13aTe/IbHOW — YaCThIO
o61ieobpa3oBaTesibHOrO I{MK/Ia 0bpa3oBaTenbHOUM Tporpammbl B cootBeTcTBUM ¢ PI'OC 10
crieruanbHOCTH CITO

40.02.02 IIpaBooxpaHuTe/IbHASA AeATe/IbHOCTD
(xom) (HaumeHoBaHMe CrieliiaJbHOCTH / Ipodeccun)

[MpukiagHOM MOAy/Mb BKMOuaeT pasfen 8 «XuMusi B OBbITY M TPOW3BO/JCTBEHHOU
JlesiTeTbHOCTU 4esloBeKa», KOTOPbIM peanu3yeTcs /Mg Bcex TMpodeccuii/crielinaibHOCTeN
METOJIOM PpeIlleHHs] KeHCOB, CBS3aHHBIX C SKOJOrMUecKoi 0e30MacHOCTBI0O U OL[eHKOM
TOC/IeZICTBUM OBITOBOM Y TIPOM3BOZCTBEHHOH [leATebHOCTH, COOTBETCTBYIOLEH OTpac/saMm
Oyayieli mpodeccuoHanMbHOM e TeTbHOCTH 00yUaroIuxcsl.

1.2. HEJII/I U IIJIAHUPYEMbI€ pe3y/IbTaTbl 0CBOCHUA JUCIUII/IMHbI:

1.2.1. llesi1 1 3a/jauM JUCHMILIUHBI

CopepkaHue rporpammbl 0011leobpa3oBaTenbHOM AUCLMIIMHBI « XHUMUs» HaIpaBieHO
Ha JIOCTM)KeHUe CIe/[yIOLUX [{eIeu:

- ¢opMHUpOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHeHIeld COCTaB/stoIIei
€CTeCTBEeHHO-HayYHON KapTHHBI MHpa, B OCHOBe KOTOPOW JieXKaT K/HOUeBble TIOHSATHS,
dbyHIaMeHTa/lbHbIe 3aKOHBI ¥ TEOPHUU XUMHH, OCBOEHHE Si3bIKa HayKH, YCBOeHHe U TTOHUMaHUe
CYILIHOCTHU ZIOCTYITHBIX 000011[eH1I MUPOBO33peHUYeCKOT0 XapakTepa, 03HaKOMJ/IeHHe C UCTOpHe
WX Pa3BUTHS U CTaHOBJIEHUST;

- (opmupoBaHue U pa3BUTHE TIPeCTaBIeHHI 0 HAyYHbIX MeTO/Iax MO3HaHUsI BEIeCTB U
XUMUAYECKUX peakiuidi, HeoOXOAUMBIX [jisi MPHUOOpeTeHUss YMeHWl OPUEeHTHPOBATbCS B MHpe
BeIleCTB W XUMWYEeCKUX SIBJIeHWH, HWMeIIL[UX MeCTO B TMpHUpPOJe, B TIPAaKTUYECKOH U
TIOBCEeIHEBHOM JKU3HU;

- pasBUTHe YMEHWM U CIIOCOOOB [esTeIbHOCTH, CBSI3aHHBIX C HaOJIOZieHHeM U
00BsICHEHEM XUMHUUYECKOT0 3KCIepUMeHTa, cob/roZieHreM MpaBu/l 0e30rmacHOro obparieHus C
BellleCTBaMH.

3agaud AVCIUIUIAHBI:

1) chopmupoBaTh MOHUMaHHe 3aKOHOMEPHOCTEH MTPOTeKaHUsi XUMHUUECKUX TPOLIeCCOB U
SIBJIeHUM B OKpY»Karoll[eHd cpefie, a TakKe HUX CBs3b C L|eJIOCTHOM HAyYHOM KapTUHOW MHpa U
JIPYTUMH eCTeCTBEeHHbIMU HayKaMH;

2) pa3BUTb yMEHUSI COCTaB/SATH (POPMY/bl HEOPraHUUECKHWX U OpPraHUYeCcKUX BeIllecTB,
YPaBHEHUS] XWUMWUYECKMX peaKIWi, OOBSCHSATh WX CMBIC/, WHTEPIPETHPOBATh pe3yJbTaThbl
XUMUUECKUX IKCTIePUMEeHTOB,

3) copmupoBaTh HaBBIKK TIPOBeJEeHUS TIPOCTEMIIINX XUMUUYECKUX 3KCTIepUMeHTaTbHbIX
UCC/eJOBaHUN C coO/rofieHeM TmpaBua  Oe3omacHOro oOpalljeHusi C  BelecTBaMU M|
nabopaTopHBIM 000py/I0BaHUEM;

4) pa3BuUTh yMEeHUS HaxO[WTh, aHAJIM3UPOBaTh M WCII0J/Ib30BaTh HWHGMOPMAIUIO
XUMHUUECKOT0 XapaKTepa W3 pa3/MuHbIX WH(GOPMAI[MOHHBIX WCTOYHUKOB, BK/IOYas yueOHYIO
JIUTEpATypy, HayuHble MyOIMKaLUud U UHTEPHET-PeCyPChI;
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5) chopmMHMpoBaTh yMeHHs TIPOrHO3UMPOBaTh MOC/IEACTBUS CBOEM [1esiITe/IbHOCTH MU
XUMHUUECKUX TIPUPOJHBIX, OBITOBBIX W TPOM3BOJCTBEHHBIX MPOLECCOB, YUUTHIBAsS BO3MO’KHBIE
9KOJIOTUYEeCKYe U COLa/IbHbIe BO3/IeHCTBUS;

6) chopMupoBaTh TOHMMaHWE 3HAUMMOCTH [OCTW)KEHUM XWMHYeCKOM Hayku U
TeXHOJIOTHI [/i pa3BUTHs COLIMaZbHOM M TPOU3BOJCTBEHHOW cdep C yMeHHeM IPUBOJAUTh
TIpYMepbI UX MPUMeHeHUs! B Pa3/IMyHbIX cepax KU3HU.

1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOEHHUs 0011[e00pa30BaTe/IbHON JUCIUIUIUHBI B
coorBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHWe oOIijeoOpa3oBarebHasi [JUCIUIUIMHA «XUMUS» HMEET  TIPH

dopmupoBanuu U pasutur OK 01; OK 02; OK 04; OK 07u IIK, mpeacTaBleHHBIX B
akryanusupoBaHHbIXx PI'OC CIIO 1o crieliasbHOCTH.
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Koa u
HauMeHOBaHHUe
(opMupyembIx
KOMIIeTeHI[HMH

I1naHupyemMble pe3y/ibTaThbl 0CBOEHHs AVCHUNIUHbI

JuciuniMHapHbIe

OK 01. Boibuparts
CTI0COOBI peltieHust
3ajau
ripodeccuoHa/IbHOM
JesITeTbHOCTH
MIPUMEHUTETHHO K
Pa3TMUHBIM
KOHTeKCTaM

Ooiue

JIMYHOCTHBIE pe3y/IbTaThl [J0/DKHBI OTpaXaTh B
yacrTu:

TPY/{0BOT'0 BOCIIHTAHHA:

- TOTOBHOCTb K  TPYAYy, OCO3HaHWe  I[eHHOCTH
MacTepCTBa, TPy/Jomobue;

- TOTOBHOCTb K AKTUBHOM JeSITeIbHOCTH
TeXHOMIOTUYeCKOW W  COL[MA/IbHOM  HarpaB/IeHHOCTH,
CII0COOHOCTh UHMI[UUPOBATh, [/IaHKPOBaTh u

CaMOCTOSITe/IbHO BBITIO/IHATh TaKyt0 /1eATeTbHOCTb;
- UHTepeCc K pa3MuuHbiM cdepam mpodeccuoHaTbHON
JlesITe/TbHOCTH.

MertanpegMeTHbIe pe3y/JbTaThl JAO0/DKHBI OTPaXKaTh:
OB/ajieHue yHHUBepCa/TbHBIMU y4eOHbIMH
M03HaBaTe/JIbHBIMH /|eHCTBUSAMU:

a) 0a3oBbIe JIOrNYeCcKHe AeHCTBHA:

- CaMOCTOSITeJIbHO (POPMY/IMPOBaTh M aKTyaJIu3UpPOBaTh
nipobieMy, pacCMaTpUBATh ee BCECTOPOHHE;

- yCTaHaB/IMBaTb  CYIIECTBEHHbI  TIPU3HAK WM
OCHOBAaHUSI /19 CpaBHeHWs, Kjaccuukaluu U
0600111eHMS;

= Oorpeaendarb 1eid AedTe/IbHOCTH, 3a[1dBdTh IdPaMEeTPhI
W KPUTEPUHU UX NOCTHXKEHUS,
= BBIBJIATE 3dKOHOMEPDHOCTM W  TIPDOTHUBODEUYHA B
paCCMaTpHUBAEMBIX SABJIEHUAX;
- BHOCHUTH KOPPE€KTHBbBI B [OedATe€/IbHOCTb, OLI€HMWBATb
COOTBETCTBHE Ppe3yJIbTdTOB Le/IAM, OLEHHMBATbL PHCKH

JucnunyiMnHapHble pe3y/ibTaThl J0/DKHbBI 0TPaXKaTh:

ITP6 01. chopMHUPOBAHHOCTH TMPECTAB/IEHUI: O XUMHUUECKOMH
COCTaBJ/ISIIOLEN eCTeCTBEHHOHAay4YHOM KapTHWHBI MHpa, POJU
XUMUU B TIO3HAHUM SIBJIEHWH TNPUPOJbl, B (OPMHUPOBAHHHU
MBILIEHUS] U KYJbTYPbl JIMYHOCTH, ee (YHKLMOHAIbHON
IPaMOTHOCTH, HeOoOXOAWMOM [Jisi pellleHHs TIPAKTUYeCKUX
3a7lay ¥ JKOJIOTUYeCKH 0OOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY
3/]0POBBIO 1 TIPUPOJIHOM Cpejie;

ITP6 02. BnajeHWe CUCTEMOM XWUMWUYECKWX 3HaHWM, KOTOpast
BK/IFOUaeT:  OCHOBOIIOJIararoiyde  TIOHATUS  (XUMUUeCKU
3/IeMeHT, aTOM, 3/eKTpOHHasi o00ojiouka aToma, S-, p-, d-
3/IEKTPOHHbIE OpOWTa/I aTOMOB, MOH, MOJIEKYJla, BaJIeHTHOCTb,
3/IeKTPOOTPULIATEIbHOCTD, CTeNeHb OKWC/IeHUs, XUMHYecKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIpHBINA 00BeM, YTyiepOAHbIM
ckeneT, (QYHKUMOHanAbHas TpyMna, pajukan, HW30Mepus,
M30Mepbl, TOMOJIOTUYECKUH psifi, TOMOJIOTH, YIJIeBOZOPO/bI,
KUACJIOPOZ- Y a30TCOoJiepiKallye CoeilMHeHus, OHUOoIornyecKu
aKTHBHbIE BelrlecTBa (yT/IeBOAbI, XUPHI, OelKu), MOHOMeEp,
M0oJIMMep,  CTPYKTYPHOe  3BE€HO,  BBICOKOMOJIEKYJISIPHBIE
COeJUHEeHUs], KPUCTa/ZIMuecKasi pelieTka, TUMbl XUMHUeCKUX

peaKiuii (OKMCTUTETbHO-BOCCTAaHOBUTEJTLHBIE, 9K30-U
9HJI0OTeDMUYeCKHe, peakluM HWOHHOro oOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOTUTHYECKAST
JUCCOIMALIMSI,  OKHC/IUTeNb, BOCCTAHOBUTENb, CKOPOCTb

XMMHYECKOW peaklid, XWUMHUUeCKOe paBHOBeCHE), TEeOpUU U
3aKOHbI  (Teopusi XWMHUUYECKOTO CTPOEHHs OpraHUuuYecKHUX
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MOC/Ie/ICTBUM [1eITe/IbHOCTH.
0) 0azoBbIe MCC/Ie0BATEIbCKHE JIeHCTBUS:
- BJAJIeTh HaBbIKaMKW YyueOHO-UCC/Ie[IOBAaTeIbCKON U

MIPOEKTHOM  /IeATe/NIbHOCTH, HaBbIKAMU  Pa3pelleHust
npobJiem;

- BBIIBIATH  I[PUUMHHO-C/IE[CTBEHHbIE  CBA3M |
aKTya/IM3UpOBaTh 3ajlauy, BbIIBUraTh THUIIOTE3y ee

pellleHNsl, HaxOJWTb apryMeHTbl /Il [JOKa3aTe/bCTBa
CBOUX YTBep)K/IeHWi, 3a/|aBaTh MapaMeTpbl U KpUTepUU
pelLleHusT;

- aHa/M3UpOBaTh MOJIyUeHHbIe B XO/le pelleHUs 3a/aud
pe3y/bTaTbl, KPUTUUECKH OLIeHMBAaTh UX [OCTOBEPHOCT,
MIPOTHO3UPOBATh M3MeHeHHe B HOBBIX YCIOBUSIX;

- yMeTb [epeHOCUTb 3HaHWsS B II03HaBaTe/JbHYH U
MPaKTHUUEeCKYI0 00/1aCTH KU3HeesTeTbHOCTH.

BemiectB A.M. DBytnepoBa, Teopusi 3/1€KTPOJIMTHYECKOU
JiccolMalyu, repuoanueckui 3akoH [I.M. MeH/jeneeBa, 3aKOH
COXpaHEeHUs1 MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XUMUH, (aKToJoTHUUeCKUe CBeJileHUsI O CBOMCTBAax, COCTaBe,
MojiyueHUd W 0e30MacHOM  HCIMO/Ib30BaHUM  Ba)KHEMIIIMX
HEOpraHWUeCKWX U OpraHMueckKux BelecTB B OBITY U
MpaKTUUYeCKOU JesiTe/TbHOCTU UeloBeKa;

ITP603. chopMHUpOBaHHOCTbYMEHMI BBISIBIATH XapaKTepHbIe
MpPU3HAaKA M B3aWMOCBSI3b W3YUEHHBIX TIOHSTUM, TPHUMEHSITh
COOTBETCTBYIOILLIME TIOHSITUSI TIDU OMNHCAHWUM CTPOEHUs] U
CBOMCTB HEOpPraHWUeCKUX U OpraHUuUeCKUX BeIeCTB U UX
NpeBpalLleHUH; BbISIBISTh B3aMMOCBSI3b XMMUUECKMX 3HAaHUM C
MOHSTUSIMU U TIPe/ICTaB/IeHUSIMU JIDYTHUX eCTeCTBeHHOHAyUHBIX
rpeIMeTOB;

IIP6 04. chopMHPOBAHHOCTL YMEHUM  HCIIOJB30BATh
HauMEHOBAaHUSA XWUMUUECKHUX COeJVHEHUN MeXAyHapoJHOro
CO03a TeOpeTUYeCKOU M MPUKIaJHOW XWMHUU U TpUBHA/bHbIE
Ha3BaHUS BOXHEMILNX BelleCTB (3TUJ/IEH, alleTU/eH, IJIMLEepUH,
deHos, dopmanbaerus, yKCycHasi KACI0Ta, TJULUH, yrapHbIA
ras, yrjeKuciblii ra3, aMMHak, raiieHasi U3BeCTb, HerailieHas
W3BeCTb, MUTbEBasl CoOJla W [IPYyruX), COCTaBJSATH (POPMYJIbI
HEOPraHWUYeCKWX M OpraHhYyecKux BellecTB, YypaBHEHUs
XUMUUYECKUX PeakI[uii, 0OBSICHATL WX CMBIC/; MOATBEP>KIATh
XapakTepHble XUMUUeCKHe CBOMCTBA Bell|eCTB
COOTBETCTBYIOIIMMH SKCTIePUMEHTaMH U 3alUiCsAMUA ypaBHEHUH
XUMUYECKUX peakluii;

IMP6 05. chopMUPOBaHHOCTH YMEHHWM  yCTaHABIMBATh
MPUHA/IIE)KHOCTh V3y4YeHHBIX HeOpPraHUuecKrux u
OpraHWYeCcKHX BeLeCTB K OrpejeseHHbIM Klaccam M rpymnmnam
COoe/IMHeHUM, XapaKTepu30BaTb MX COCTaB U BaKHeMllne
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CBOMCTBa; ompefieNsiTb ~ BUAbl ~ XMMHUUECKUX  CBsi3eM
(KoBasieHTHasi, WOHHAsl, MeTa/jiMuecKas, BOJOPOJHAsi), TUIIbI
KPUCTA//TMUECKUX PpeIIeTOK BelecTB; KaacCUUIMpOBaTh
XUMUUEeCKHe peakiny;

IIP6 07. chopMHPOBAHHOCTh YMEHHUH MPOBOJUTH PAaCUeThl 10
XUMUUECKUM (opMyJiaM U ypaBHEHHUSIM XMMUYECKUX peakLh
C UCMO/b30BaHUEM (PU3NUeCKUX BeSMUUH, XapaKTepPU3yHOIIUX
BellleCTBa C KOJIMUeCTBEHHOW CTOPOHBI: Macchl, 0OBbeMa
(HopManbHBIE  YC/IOBUSI) Ta30B, KOIMYeCTBa  BeLeCTBa;
WCII0/Ib30BaTh CUCTEMHbIe XUMHUUYECKHe 3HAaHUS [Jis NPUHSATUS
pellleHU B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsiX, CBSI3aHHBIX C
BeleCTBAMU U UX MPUMEHEHUEM.

OK 02. Ncnosib30Bath
COBpeMeHHbIe
Cpe/iCTBa MOKMCKa,
aHanvsa u
HHTepIipeTaluu
vH(opMaluy 1
vH(bOpMalOHHbIe
TeXHOJIOTUU JJ1s
BBLITIOJTHEHUS 3a/lau
ripodeccoHa/IbHOM
JlesiTeIbHOCTH

JIMYHOCTHBIE Ppe3y/JbTaThl [O/DKHBI OTPaXKaThb B
YacTu:

[IeHHOCTH HayYHOTr'0 MO3HAHUS:

- ¢hOpMHPOBAHHOCTH MHDPOBO33peHHS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Da3BUTHS
HayKu W OOIeCTBeHHOM TIPAKTUKW, OCHOBAaHHOTO Ha
[Majiore KysbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecCTa B TIOJIMKY/IbTYPHOM MUDE;

- COBEpIIEeHCTBOBaHWE  S3bIKOBOM U  UUTATeNbCKOM
Ky/lIbTypbl KaK Cpe/CTBAa B3aUMOJENUCTBUS  MEXIY
NIOAIBLMU U TI03HAHUST MUPa.

MertanpegMeTHbIe pe3y/JbTaThl JAO0/DKHBI OTPaXKaTh:
OB/ajieHue yHHUBepCa/TbHBIMU y4eOHbIMH
M03HaBaTe/JIbHBIMH /|eHCTBUSAMU:

B) paboTa c ungopmanmeii:

- B/aJileTh HaBbIKaMM TONy4YeHus: HWHPOpPMaLUu U3

JucnumniuHapHble (MpeAMeTHbIe) pe3y/JbTaTbl M JO/DKHBI
O0TpaXkaThb:

ITP6 06. BnajeHre OCHOBHBIMUA METO/[aMU HAyYHOTO TIO3HAHMUS
BellleCTB U XUMHYeCKUX siB/ieHWM (HabsrofieHne, U3MepeHue,
5KCTIepUMEeHT, MO/le/TUPOBaHue);

ITP6 07. chopMHPOBAaHHOCTb YMEHHI MPOBOJUTEL PacueThbl 10
XUMUYECKUM (OopMyJsiaM M ypaBHEHUsSIM XMMUUECKUX peakLii
C WUCMO/b30BaHUEM (PU3NYECKUX BeSMYMH, XapaKTepU3yHIIUX
BelleCTBa C KOJMUYECTBEHHOW CTOPOHBI: MacChl, oOBema
(HopManbHBIE  YC/IOBUSI) Ta30B, KOJMYEeCTBa  BelleCTBa;
WCTIO0/b30BaTh CUCTEMHble XUMHUUECKUe 3HaHWS /ISl TIPUHSATHS
pellieHri B KOHKPETHBIX >KW3HEHHBIX CUTYalUsiX, CBSA3aHHbIX C
BellleCTBaMH 1 UX NIPUMeHeHreM;

IIP6 08. cdopMHUPOBAaHHOCTh YMEHWH TUIAHUPOBAaTh U
BBIMOJIHATE ~ XUMMUECKUM  9KCIepuMeHT  (TIpeBpalljeHust
OpPraHUYeCKHX BelecTB MPY HarpeBaHWH, TMOJyueHHe STh/eHa

HCTOYHHUKOB Pa3HbBIX THUIIOB, CaMOCTOATE/IBHO | U H3yU€HHUE €ro CBOﬁCTB, KaueCTBEHHbIE PpEdKIIMHM HAd
OCYLLIeCTB/IATh TMOMCK, aHaJu3, CUCTeMaTu3alMI0 W | ajdblleru/Jbl, Kpaxmal, VKCYCHYK KUCJIOTY; [JeHarypauus
AHIIOO Paboyas mporpamMMa 1o JUCLUIIINHe XUMUS Crpanuua 8 us 28
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MHTeprpeTaLyo nHGOopMaly pa3nuyHbIX BUJOB U (hopm
T1Ipe/iCTaB/IeHNUs];
- Co37aBaTh TEKCTbl B pa3/MuHbIX pOpMarax C yueToMm

Ha3HaueHUss HWHQOpPMaLMM U 1[e/IeBOM  ayJUTOpUH,
BbIOMpass oONTUMa/bHYIO (opMy TIpe/CTaB/eHUS U
BH3yaJI3aliy;

- OLIeHUBATb JIOCTOBEPHOCTb, JIETUTUMHOCTD

vH(popMalMy, ee COOTBETCTBHE IPABOBBIM U MOpaIbHO-
3TUYEeCKMM HOpMaw;

- B/lafleTb HaBbIKAMM  DacCro3HaBaHUS M 3aLUTHI
MH(opMaLy, MH(OPMaLIMOHHOM Oe3omacHoCTH
JTMYHOCTH.

O0enKOB TP  HarpeBaHWH, I[BETHble peakiuu OeJKOB;
TIPOBO/IUTh peakiu HMOHHOrO oOMeHa, OmpefessiTh Cpeny
BOJHBIX paCTBOPOB, KaueCTBeHHbIe peakIuM Ha CyabdaT-,
KapboHaT- U XJIOpU/-aHUOHBI, Ha KaTWUOH aMMOHHUSI; pelllaTh
JKCIlepUMeHTa/lbHble  3aZjauM 1o TemaM 'Metamuibl" U
"HemeTtannbl") B COOTBETCTBUM C TIpaBWIaMU TeXHUKU
Oe3omacHocT  mTpu  obpaileHMM C  BelleCTBAMH U
nabopaTopHbIM 000pyZOBaHUEM; TPe/CTaB/ISATh DPe3y/bTaThl
XMMHUUECKOT0 3KCriepuMeHTa B (opme 3arvcu ypaBHeHUM
COOTBETCTBYIOILLIMX peaklyid U (OpMyIMpoBaTh BBIBOAbI Ha
OCHOBe 3THUX pe3y/IbTaToB;

IIP6 09. cdopMHUPOBAHHOCTL YMEHHUSI aHAIM3UPOBATh
XUMUYECKYl0  HMH(OpMalMio, TO/ydyaeMyl0 U3  pas3HbIX
HMCTOYHUKOB (Cpe/ICTB MacCOBOM MH(OpMaluy, ceTb IHTepHeT

Y IpyTHe).

OK 04. 3ddexkTrBHO
B3aMMO/IelICTBOBATh U
paboTtath B
KOJIJIEKTHBE U
KOMaH/ie

JINUHOCTHBIE Ppe3y/IbTaThl
YacTu:

rPaXkIaHCKOT0 BOCIIUTAHMSA:
- TOTOBHOCTb BeCTU COBMECTHYIO [IeSiTeIbHOCTh B
HMHTepecax rpaykJaHCKOro 00111eCTBa;

- yMeHMe  B3auUMO/IeHiCTBOBaTb C  COLMATbHBIMU
WHCTUTYTaMH B COOTBETCTBHM C WX GYHKIUAMHA |
Ha3HAueHUEeM.

MeTtanpeaMeTHbIe pe3y/IbTaThl JO/DKHBI 0TPAXKATh:
OBafieHUe YHUBEPCAJTbHBIMH KOMMYHHKATHBHBIMH
JIeFiICTBHAMMU:

0) coBMecTHasi ieATe/IbHOCTD:

- TIOHMMAaThb U MCII0J/Ib30BaTh MPEUMYIIIeCTBa KOMaH/[HOM
Y UHIUBU/1ya/IbHOW PabOThI;

AO/DKHbBI OTPAXXAaTb B

JucouninHapHble (MpeAMeTHbIe) pe3y/bTaTbl U A0/DKHBI

OTpaXkaTh:
IIP6 08. cdopMHUPOBAaHHOCTh YMEHWH TUIAHUPOBAaTh U
BBITIOJIHATL ~ XMMHYECKUW  SKCTepuMeHT  (TpeBpailleHust

OpPraHUYeCKHX BelecTB MPY HarpeBaHWH, TMOJyueHHe STU/eHa

M WU3yueHUe ero CBOWMCTB, KaueCTBeHHble peaklMd Ha
anbJeTUpl, KpaxMmal, YKCYCHYIO KHUCJOTY; JeHaTypalusi
O0enKOB TP  HarpeBaHWM, I[BETHble peakuu OeJKOB;

TIPOBO/IUTh peaki[u HOHHOrO oOMeHa, OmpefessiTh Cpeay
BOJHBIX paCTBOPOB, KaueCTBeHHbIe peakI[uM Ha CyabdaT-,
KapboHaT- U XJIOPU/-aHUOHBI, Ha KaTWUOH aMMOHHUS; pelllaTh
JKCIIepUMeHTa/IbHble  3aZjaul 1o TemaM 'Metamuibl" U
"HemeTtannbl") B COOTBETCTBUM C TIpaBWIaMW TeXHUKU
Oe3omacHOCTM  TpU  OOpaleHWd C  BellecTBaMM |

- TIPUHUMAaThb  IleJli  COBMECTHOW  JIeATeJIbHOCTH, | 1ab0paTOPHLIM 000pYy/I0BaHHEM; TIPEe/ICTaBISATh Pe3yJIbTaThl
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OpPraHMU30BbIBaTH U KOOPAWHUPOBATHb JEUCTBUS TIO ee
JIOCTW>KEHUIO: COCTaBJISATh T/IaH [IeCTBUM, pacrpeensiTh

PO C YueTOM MHEHWM YYaCTHUKOB OOCYXXIaThb
pe3y/ibTaThl COBMECTHOM pabOTHI.

OB/lafieHHe  YHHBEPCAa/JbHBIMH  Pery/JATUBHBIMH
JIeFiICTBUAMMU:

) NPUHATHE Ce0s1 U APYTHUX JIIO/IeH:

- TMPWHUMATh MOTHBBI M apPTyMEHThI IPYTHX JIIOZeH MpH
aHaJT3e pe3y/bTaToB /IeATeIbHOCTH,;

- TMpW3HaBaTh CBOEe TPaBO M TMPaBO APYrHX JHOEH Ha
OLIMOKY;

- pa3BUBaThb CIOCOOHOCTb TIOHMMaThb MHpP C TO3WLIUU
JIPYTOTO UesioBeKa.

XUMUYECKOTO 3KCIleprMeHTa B (opMe 3aflucy ypaBHEHUM
COOTBeTCTBYIOLIMX peakLyid W (pOpMy/IvMpoBaTh BBIBOJbI Ha
OCHOBE 3THX pe3y/bTaToB.

OK 07.
CojieiicTBOBaTh
COXpaHeHHUo
OKpY’Karolllei cpefibl,
pecypcocOepexeHHIo,
MIPUMEHSITh 3HaHUS 00
M3MeHeHU! KI1Mara,
TIPUHIUTIBI
OepeXx/IBOTO
TIPOM3BO/ICTBA,

3¢ deKTUBHO
JIeICTBOBATh B
ype3BbIYalHbIX
CUTYyaLUsAX

JIMuHOCTHBIe pe3yabTaThbl [JO/DKHbI OTPaXaTb B
4acTu:

JKO0/IOTUYECKOr0 BOCIIMTAHUA:

- cOpMHPOBAaHHOCTb  JKOJIOTUYECKOW  KYJbTYDHI,
MOHUMaHue BJTUSIHUS COLIMaTbHO-9KOHOMHUYECKUX
MPOLIECCOB Ha COCTOSIHME TIPUPOJHOM U COLIMATbHOM
cpefbl, OCO3HaHue ry100a/1bHOTO Xapakrepa
9KOJIOTUUECKUX TPo0/ieM;

- TUIaHUpOBaHWe U  OCYIleCcTBJIeHue JeuCTBUN B
OKpy)Kalollleld Cpefjle Ha OCHOBe 3HaHUA Liesier

YCTOMUMBOIO Pa3BUTHS Ye/I0BeYeCTBa;

- aKTMBHOe HeNpusTHe [eNCTBUM, NMPUHOCAIIUX Bpe]
OKpY’Karolllel cpefie;

- yMeHue TIPOrHO3UPOBATh
5K0JIOTMUecKue N0C/Ie/ICTBUS
JleViCTBUM, NpeloTBpalLaTh UX.
MeTanpeMeTHbIe pe3y/1bTaThl J0/DKHbI 0OTPaXKaTh:

HeOJ1aronpusiTHbIe
TpeINpUHAMAaeMbIX

JucnumiuHapHbie (MpeAMeTHbIe) pe3yJabTaTbl M JO/DKHBI
OTpaXkaTh:

ITP6 01. chopMHUPOBAHHOCTH MPECTAB/IEHHUI: O XUMHUUECKOMH
COCTaBJISIFOLE ecTeCTBeHHOHAYYHOM KapTWHBI MHpa, POJU
XVUMHUW B TIO3HAHWU SIBIEHWA TIPUPOABLI, B (OPMUPOBAHUU
MBILLIJIEHUS] ¥ KYJbTYPbl JIMUHOCTH, ee (YHKI[MOHATLHOU
rPaMOTHOCTH, HeOoOXOAWMOM [Jisi pellleHHsl TPAKTUYeCKUX
3a7lay ¥ JKOJIOTUYeCKH 0OOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY
3[JOPOBBIO Y TIPUPOJHOM Cpe/ie;

ITP6 10. cdopmMupoBaHHOCTH yMeHHWH COOMIOATh TpaBUIa
9KOJIOTUYECKH 11e/Iecoo0pa3HoOro ToBeJieHUs B OBITY |
TPY/I0BOM J1eSITe/IbHOCTU B Lie/ISIX COXPaHeHUsI CBOEr0 37,0POBbs
YU OKpy)Katollleli MpUPOJAHON CpeJbl; YUUTHIBAaTb OMACHOCTH
BO3/IeMiCTBUSI Ha >KMBble OPraHW3Mbl OIpeJie/ieHHbIX BeIleCTB,
MOHMUMAasi CMBIC/T TIOKa3aTesiss TpeJeNbHOW  /IOMyCTUMOM
KOHLIeHTpaL1H.

AHIIOO
«KoTe/mbHUKOBCKUI

KoJuteK OusHeca» ABtop Myxuna T.H.

Pabouas nporpamma o AUCLUIIINHE XUMUS
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OBnajeHue YHHMBepPCa/IbHBIMH y4e0HbIMH
M03HABaTe/IbHBIMHU AeHCTBUSIMH:

B) pa6oTa c ungopmanmeii:

- UCIOJIb30BaTh  CpEJACTBA  WH(POPMAIMOHHBIX U
KOMMYHHUKAI[MOHHBIX ~ TEXHOJIOTUM B pellleHun
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX W OPraHW3al[MOHHBIX
3aa4 ¢ cobmogeHreM TpeOOBaHWI  IPrOHOMUKH,
TEeXHUKH 0e30TacHOCTH, TUTHeHbl, pecypcocbepekeHus],
MPaBOBbIX W ITHUUECKMX HOPM, HOPM HMH(MOPMAaI[HOHHOM
0e301acHOCTH.

IIK'...

'YkaspiBarorcs IIK, s1eMeHTHl KOTOpBHIX (OpPMHDYeET MNpUKIaJZHOW MoAy/ab (TpodeccHoHaNbHOOPUEHTUPOBAHHOe cofep)kaHue) B cooTBeTcTBUM ¢ DPI'OC peanusyemoit
npodeccuu/crierianbHoctu CITO.
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2. CTPYKTYPA Y COAEPXXAHUE OBIIEOBPA30BATE/IGHOM JUCITATIAHBI

2.1. O0'beM AUCHHUIVIUHBI M BU/IbI YUe0HOU PaboThI

. O61bem B
Buj; yue0HO# padoThI
yacax
O01bém o0pa3oBaTe/IbHOI NPOrPaMMBbI JUCIHUIIMHBI 72
Cojiep>xaHue yuye0HOro MaTepuasa 64
BT. U.:
TeopeTuyeCcKre 3aHsITUS 36
TpaKTUYeCKue 3aHATUS 18
nabopaTopHbIe 3aHSATHS 6
KOHTDOJIbHBIE PabOThI 4
IIpodeccuoHaIbHOOPHEHTHPOBAHHOE COfiep)KaHue (coAep)KaHue 3
NMPHUK/IAJAHOTO MOAY/JIA)
BT. U.:
TeopeTuyecKue 3aHATHUS 4
NpaKTUYeCKHe 3aHATHS 4
IIpomexyTouHas arrectanus (auddepeHLIMPOBaHHbIN 3aUeT) *
AHIIOO Pabouas porpamMma 1o JUCLUIUINHE XUMUST Crtpanuua 12 u3 28
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2.2. TemaTU4eCKHUil MJIaH U CO/iep)KaHHe JUCLUTTHHBI

O0bé | DopMupyemsl
HaumeHoBaHMe Copep:xanue yueOHOro marepuasa (0CHOBHOe U NPo¢eCcCHOHA/IbHOOPHUEHTHPOBAHHOE),
pa3fiesioB M TeM JlabopaTopHbIe M MPAKTHYECKHEe 3aHATHSA, TPUKJ/IA/{HON MOJY /b M ¢
4acoB | KOMIETeHIHHU
1 2 3 4

Cojep>xaHue yue0HOro MmaTepuasia 64
Pa3pen 1. TeopeTnueckne 0CHOBbI XUMHH 16
Tema 1.1. CopepkaHue yueOHOro MaTepuasia 2 OK 01
OcHoBHbIE XyUMUUYecKui  asmeMeHT. AToM. Sapo aTtomMa, M30TONbL.  DJIeKTPOHHAss  00O0/0UYKa.
XMMHYeCKHe TOHATHA |DHepreTHueckre YpOBHM, IIOJYPOBHH. ATOMHBIe opburtamu, S-, p-, d- 3/IeMeHTHI. 1
M 3aKOHBI, cTpoeHHe |Oco0eHHOCTU pacripefiesieHUsi 37eKTPOHOB I0 OpOMTaAsiM B aToOMax 3/7eMeHTOB TepBbIX
aTOMOB XMMHYECKMX |4eThIpEX Mepuo/oB. JJeKTpOHHas KOHGUrypaiusi aToMoB. OCHOBHbIE XUMHUECKHE 3aKOHBI.
3/1eMeHTOB ITpakTHYecKHe 3aHATUA

IIpakTHueckas pa6ora Ne 1. «OCHOBHBIE KO/IHYeCTBEHHbIE 3aKOHBI B XHMHH M PAacUeThl

10 ypaBHEHUSsIM XUMHYECKHUX PeaKIjuii».

OTHOCHUTe/IbHbIe aTOMHAast U MOJIeKyJisipHast Macchl. MossipHas Macca. KonmyecTBo BelljecTsa. 1

MaccoBasi fjonis1 BeljeCcTBa. 3akOoH ABoragpo. MosisipHbiii 00bemM ra3oB. OTHOCHTe/bHast

IJIOTHOCTb ra3oB. PacyeTbl MO ypaBHEHUsSIM XUMUYECKUX peakLUid C MCI0/b30BaHUEM

MaCCOBOM JI0/TM BeIlleCcTBa, 00beMa (HopMasibHbIe YCI0OBHsSI) Ta30B, KOJTMUECTBA BeIIeCTBa.
Tema 1.2. Copep)xaHHe yueQHOro MaTepuasa 2 OK 01
INepuoanueckuii IIpakTHUecKue 3aHATHSA OK 02
3aKOH U |IIpaktnueckas pa6ora Ne 2. «Vi3yueHHe mNepHOJUUYECKHX 3aKOHOMEPHOCTeH M HX
ITepuoguueckas B3aMMOCBA3H CO CTPOEHHEM aTOMOB».
cucTeMa XUMHMUYeCKHX |[leprosunueckas cuctema XxuMuueckux syieMeHToB [I.V1. MeHeneeBa. CBsA3b eproU4eCKOro
antemenToB JI. W. |[3akoHa u Ilepuojuueckol CUCTEMbI XUMHUYECKHX 3JIEMEHTOB C COBPEMEHHOW Teopuei
MenpeneeBa, HX (CTpOEHMsI aTOMOB. 3aKOHOMEDHOCTU W3MEHEeHHs CBOWMCTB XMMHUECKUX 3JIEMEHTOB, 7
CBA3b C COBPEMEHHOHM |00pa3syeMbIX MMM MPOCTHIX W CJIOXKHBIX BEIECTB TI0 IPyMIaM ¥ nepuozaM [lepruoauueckoi
TeopHen CTPOEHHUsA |cucTeMbl. 3HaueHHWe MepUOJUYeCKOr0 3aKOHa M CUCTeMbl XUMHUYeCKux 3iemeHToB [I.U.
aToOMOB MeHnjeneeBa B pa3BUTUU HAYKU.

YcTaHOB/IeHNE CBSI3U MeXAy CTpO€HHMEM daTOMOB XMMHYECKHX 3/IEMEHTOB U IMMepUuoaruueCKHUM
M3MEHEeHHeM CBOMCTB XHMHMUECKHX 3JIEMEHTOB U MX COE,E[I/IHEHI/II\/’I B COOTBETCTBHMU C

T10JI0’KeHHEeM HepI/IOAI/I'-IeCKOf/i CHUCTEMBI. Pertienne TNMPaKTHUKO-OPHUEHTHPOBAHHBIX
AHIIOO Paboyasi mporpamMma Mo JUCLUIIINHe XUMUS Crpannua 13 u3 28
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TeOpeTUUeCKUX 3aZlaHui Ha XapaKTepu3alMl0 XMMUUeCKUX 3/eMeHTOB «MeTtaninueckue /
HeMeTa/l/IMueckrie CBOMCTBA XWMUUECKUX 3/IEeMEHTOB B COOTBETCTBUM C WX 3/IEKTPOHHBIM
CTPOEHHWEM U TIOJIO)KEHWeM B MepUOAMYeCcKOM CHUCTeMe XUMHUYeCcKux >3yeMeHToB [I.U.
MeHpeneeBa».

Tema 1.3.

CTpoeHnune BemiecTBa
H npupoja
XHUMHYECKOH  CBSI3U.
MHoroo0pa3sue
BelllecTB

Copep)xaHHe yue0HOro MaTepuasa

CtpoeHue BelllecTBa. XUMHUecKas CBsI3b. BUbl XUMHUUECKOW CBs3M (KOBaJIeHTHast
HeToJIsIpHas U TIOJIIpHasi, HOHHasi, MeTa/l/inueckasi).MexaHu3Mbl 00pa30BaHUsI KOBaJIeHTHOU
XUMHUECKOH CBs13M (0OMEHHBIN W IOHOPHO-aKLIeNTTOPHBIN). BoziopogHast ¢Bs3b. BaseHTHOCTD.
OneKTpooTpUIlaTe/IbHOCTh. CTerneHb OKUC/IeHHUs. VIOHbI: KAaTUOHBI U aHUOHBI.

IlpakTHUecKue 3aHATHSA

IIpakTnueckas padora Ne 3. «CTpoeHuHe BellecTBa U MPUPOJA XMMUUYECKOH CBA3U».
HeMoHCTpaLysi MoJiesieli KpUCTa/IMUeCKUX pelLleTOK: MOHHOW (XJIOpHJ, HaTpusi), aTOMHOMU
(rpaguT 1 anmas), MoJIeKyIIpHOU (YT/IeKUCIIbIN a3, UoJ), MeTa/l/IMuecKol (HaTpui, MarHui,
Me/ib). PellleHre NpakTUUeCKUX 3aJjaH Ha COCTaBJ/IeHHe 371eKTPOHHO-Tpaduueckux (popmy
371eMeHTOB 1—4 repuosioB.

OK 01

Tema 1.4.
Knaccudukanus,

U HOMEeHKJ/IaTypa
HeopraHu4ecKux
BellecTB

Copep)xaHue yue0HOro Marepuasia

Knaccugukanus HeopraHudeckux BewjecTB. HoMeHK/aTypa HeOpraHu4eCKHUX BelecTB
(okcugpl, TMAPOKCHUBI, KUCJIOTHI, COMX). BelectBa MOJIeKy/ISIpHOTO U HEMOJIEKY/ISIPHOTO
CTpoeHUsl. ArperaTHble COCTOSIHMS BelllecTBa. Kpucraniuueckue M aMop(Hble BelljecTBa.
3aKOH TMOCTOSIHCTBA COCTaBa BelllecTBa. THWIbI KPUCTAJ/IMUYECKUX pelleToK (aTomHas,
MOJIeKy/IsIpHasi, WOHHas, MeTa/uInyecKas). 3aBUCUMOCTb CBOMCTBA BeleCTB OT THIIA
KPUCTa/IJINYECKOW PELIETKU.

IIpakTHUecKue 3aHATHSA

IIpakTHueckas padora Ne 4. « HoMeHK/IaTypa HeOPpraHM4eCKHX BeI[eCTB».

PemieHrie TMpakTUYecKUX 3a/laHMi 10 Kiaccu(UKaluy, HOMEHK/IaType U XUMUYeCKUM
¢opmMynaM HeopraHWUYeCKMX BelleCTB pa3/MUHbIX KIacCOB (yrapHbld ras, yryeKUc/bli ras,
aMMUakK, TrailleHasi W3BeCTb, HerailleHasi W3BeCTb, IWTbeBas COJAa U [JPyrux): Ha3BaHUS
BelllecTB 10 MexxayHapoaHou (MFOITAK) wnu TpuBManibHOM HOMEHK/aType U COCTaB/IeHUe
(GhopMynbl XMMHYECKUX BeIlecTB, OIpeje/ieHre TPUHAJIEKHOCTH K Kiaccy. Ilouck
vHpOpMallMM 10 Ha3BaHUSIM, UAEHTU(PHUKATOpaM, CTPYKTYpHbIM (opmysiaM. AHanu3
XUMUUeCKON HWH(OpMalY, TM0ay4aeMOld W3 pasHbIX KCTOUHHMKOB (CpeACTB MacCOBOM
vHbopMalyu, cetb VIHTepHeT U ApyTHe).

OK 01
OK 02

Tema 1.5.

Copep)xaHue yue0HOro Mmarepuasia

OK 01
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Tunbl XMMHYEeCKHUX
peakiuii

Xumnueckasi peakuus. Knaccuukanusi XUMHUeCKMX peakLMii B HeOpPraHuueckoul u
OpPraHUYeCKOM XMMHUM. 3aKOHbl COXPaHEHHsI MacChl BelecTBa, COXPAHEHWs W MpeBpallleHus
SHEprMM IpM XMMHYeCKuUX peakiusax. OKHMC/IUTeNbHO-BOCCTAHOBUTE/IbHBIE — peakLuu
(YypaBHEHMs] ~ OKHWC/IeHUS-BOCCTAHOBJIEHUS,  CTeNleéHb  OKWCJEeHWs,  OKHUC/IUTeNIb U
BOCCTaHOBUTEIb, OKMCJ/INTEeIbHO-BOCCTAHOBUTE/IbHBIE peakLumn B NIpUpoze,
TIPOM3BO/ICTBEHHBIX MPOLIECCAX U JKU3HEJesITeIbHOCTU OPraHU3MOB).

Tema 1.6.

CKOpoCTh XMMHUYECKHUX
peakiuii. XuMu4eckKoe
paBHOBecHe

Copep)xaHue yue0HOro MaTepuasa

CKOpOCTb peakijuy, ee 3aBUCMMOCTb OT pa3/M4HbIX (PAKTOPOB: MPHUPOJbI pearupyrolyx
BellleCTB, KOHLIEHTPALMK pearupyroliyX BellecTB, TeMIlepaTypbl U TUIOLAd peaKL[MOHHON
rnoBepxHocTU. TeryioBble 3¢ GdeKTbl XUMHUECKMX peakl[ui: 35K30- W SHA0TepMUUecKHe
peakiun. OOpaTuMble peakiuW. XUMHUecKoe paBHOBecwe. (aKTOpbI, BUSIOLIME Ha
COCTOSTHMEe XMMHWUeCKOTro paBHOBecHsi (KOHL|eHTpalusi peareHTOB WU MPOJYKTOB peakiuu,
Jasnenue, temneparypa). [Ipuniun Jle HlaTenbe.

IlpakTHUecKue 3aHATHSA

IIpakTnueckasa pa6ora Ne 5. «BausHHe pa3IMYHbIX (AaKTOPOB Ha CKOPOCTH
XUMHUYeCKOU peakiumn».

PemleHrie MpakTUKO-OPDUEHTHPOBAHHBIX 3a/laHMM Ha aHaiu3 (PakTOpPOB, BMSAIOIIMX Ha
V3MeHeHHe CKOPOCTHM XMMMUYeCKOM peakLMH. 3aBUCUMOCTb CKOPOCTHM XUMHWUYECKON peakLuu
OT MPUCYTCTBUSA KaTaau3aropa Ha IpyUMepe pas/ioyKeHHs IepOoKCHA BOA0poJa C MOMOILIBIO
[JVOKCH/ia MapraHlla M KaTaznasbl. PellleHHWe IpaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUK Ha
rnpuMeHeHue npuHuuna Jle-Illartenbe [/ HAXOXKIeHUS HalpaB/IeHUs CMellleHUsI paBHOBeCUs
XUMHYEeCKON peaklMd M aHaau3 (PakTopoB, BMSIOLIMX Ha CMeLleHHe XUMHUYeCKOro
paBHOBeCHs.

OK 01
OK 02
IIK...

Tema 1.7.

PactBopsbl, Teopus
3/1eKTPO/TUTHUECKOM
JAUCCOIHAIUH H
HOHHBIM 00MeH

Copep)xaHue yue0HOro Marepuasia

PactBopel. Buibl pacTBOpPOB TI0 COJAEPKaHUK) PAaCTBOPEHHOrO BelllecTBa. PacTBOPUMOCTS.
[ToHaTHe O AucriepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIe pacTBOpbl. MaccoBas [ons
BeljectBa B pactBope. IloHatve o0 BogopogHOM TmoKaszatene (pH)  pacTBopa.
OnekTponuTUyeckass guccoruaiys. CunbHble U Cabble 3/€KTPOIUTHI, HEJIEKTPOJIUTHIL
Peakiy HOHHOT0 0OMeHa.

JlabopaTopHbIe 3aHATHS

JIabopaTopHasi pabota Ne 1. «[IpuroToB/ieHre pacTBOpPOB».
[TpuroTtoBneHre pacTBOPOB 3a/laHHOM MacCOBOM  [j0jleM PacTBOPEHHOIO  BellecTBa,
TIpOBe/ieHre peaklMii MIOHHOTO0 0OMeHa, Oripe/ie/ieHHe Cpe/ibl PACTBOPOB BEIL[eCTB C TIOMOII[bI0

OK 01
OK 02
OK 04
OK 07
IIK...
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YHHBEpCa/JbHOI0 MHJUKaTopa (KWC/asg, HeWTpasjibHas, lle/l04Has). 3aflaHusl Ha COCTaB/IeHHe
VIOHHBIX peakluil. PellleHue NMpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a/laHUM Ha pPacTBOPBI,
UCII0/Ib3yeMble B OBITOBOM M MTPOM3BOACTBEHHOU JIesATe/TbHOCTH UesIOBeKa.

KonTposbHasi padora 1

CTpoeHue BelllecTBa ¥ XUMUUeCKre peakiiuu (1o paszeiny 1)

Pa3pgen 2. Heoprannueckasi XuMusi

10

Tema 2.1.
dusuko-xuMuUecKme
CBOJICTBa
HeopraHu4ecKnx
BellecTB

CopepxaHue yueOHOro Marepuasia

Metamnbl. [lonoxxenue wmeta/uioB B Ileproguueckoi cucTeMe XUMHUYECKHUX 3J€MEeHTOB.
Ocob6eHHOCTH CTpOeHUs 3JIEKTPOHHBIX 000/104ek atomMoB MeTaioB. OOiue (usrndeckue
cBOMCTBa MeTa/ioB. CIylaBbl MeTa//IOB. DJIEKTPOXUMUYECKUM psiJi HalpsKeHWH MeTaslloB.
XyUMHUUeCcKre CBOMCTBA BaKHEMIIINX MeTaslIoB (HaTpUi, Ka/lnui, Ka/lbLIMi, MarHui, aJlFOMUHUM,
I[UHK, XPOM, >XeJe30, Mellb) U WX coeauHeHui. OOIMe CriocoObl TOMyYeHHsT MeTasljIoB.
ITpriMeHeHHe MeTaJIJIOB B OBITY M TEXHHKE.

Hewmetannel. [TonoxxeHue HemeTa/uioB B [leproAnuecKoi CUCTeMe XUMHUYECKUX 3/IeMEHTOB
NO.U. MenzeneeBa U 0COOEHHOCTH CTPOEHHs] aTOMOB. Pu3MuecKHe CBOMCTBA HeMETaJI/IOB.
AnyioTponus HeMeTasUIOB (Ha rpUMepe KUCI0po/ia, cepkl, hocdopa u yriiepoa). XuMudeckue
CBOMCTBAa W TpUMeHeHHe Ba)KHeMIIMX HeMeTas/yioB (rajJoreHoB, cepbl, a3oTa, docdopa,
yraepofia W KpeMHHUs) U UX COoefiMHeHWM (OKCHZOB, KHCIOPOJCO/epsKaliux KHUCIIOT,
BOJIOPOZHBIX coeiiHeHUN). [IpuMeHeHre BaKHEUIIIMX HEMETa/lJIOB U UX COeJIMHeHUH.

XWMHUUeCKHMe CBOMCTBA OCHOBHBIX KJaCCOB  HeOpraHWYecKWX BelecTB  (OKCH/OB,
TUIPOKCU/IOB, KUCJIOT, coield u Ap.). ['eHeTudeckasi CBs3b HEOpPraHUUeCKWX BeLeCTB,
TpUHaZJIe)KalluX K pa3/MuHbIM KjlaccaM. 3aKOHOMEPHOCTH B WM3MEeHEHWH CBOMCTB TPOCTHIX
Bell[eCTB, BOJOPO/IHbIX COeJUHEHU, BbICIIMX OKCHU/IOB U TMIPOKCHU/IOB.

HpaKTI/I'-IECKI/Ie 3aHATHUA

IIpakTnueckas pabora Ne 6. «DHU3NKO-XMMHYECKHEe CBOWCTBA HEOPraHUYeCKHX
BeLecTB».

CocraB/ieHMe YpaBHEHUM XUMHUECKHMX peaklUUd C ydacTheM TIPOCTBIX M CJIOXKHBIX
HeOpraHWyeCKUX BellleCTB: MeTa//IOB M HeMeTas/luIOB; OKCHUJOB MeTajyIOB, HeMeTa/l/loB U
am(bOTepHBIX 37IeMEHTOB; HEOPraHUUeCKUX KHUCIOT, OCHOBAaHUN U aM(OTepHBIX THAPOKCH/IOB;
HEOpPraHUUeCcKHX COJleid, XapaKTepU3yHoIIUX UX CBOUCTBA.

PacuéTel Macchl BeljecTBa WM 00bEMa Ta30B M0 W3BECTHOMY KOJIMUYECTBY BeljeCTBa, Macce
uni 00BEMY OJHOTO M3 YyuaCTBYIOIIMX B peaKlUM BeIeCTB, pacuéTbl macchl (00BEMa,
KOJIMYeCcTBa BeLeCTBa) MPOAYKTOB peaklyd, €eCIUM OAHO W3 BeleCTB HMeeT IPUMEeCH.
PelleHrie TIPaKTMKO-ODUEHTHMDOBAHHBIX 3aJaHUM Ha CBOWCTBA, COCTaB, TOJyuyeHUE U

OK 01
OK 02
OK 04
IIK...
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Oe3omacHoe  UCIIOb30BaHHE  BaKHEMIINX BelleCTB B OBITY U

ripodecCHOHa/ILHOM J1esiTe/TbHOCTU UesloBeKa.

HeOpraHn4yeCKux

Tema 2.2. Copep)xaHHe yue0HOro MaTepuasa 2 OK 01
Upentndukanus JIaGopaTopHbie 3aHATHSA OK 02
HeOpraHu4ecKux JIaGopaTopHas padota Ne 2. «aeHTH(HUKALUA HEOPTaHUYECKUX BEIeCTB». OK 04
Belnecrs PemieHne sKcriepuMeHTaIbHBIX 33/iau 110 XMMUUECKUM CBOMCTBaM MeTa/lIOB U HEMETasl/IoB, 110

pacrio3HaBaHUIO U TIOJIyUEHUIO COeJMHEHWH MeTa/yIoOB W HeMeTaslJIoB(B3auMOJelCTBHe 2

TMPOKCH/Ia allOMUHMSI C pacTBOpaMM KWCAOT U Ienouel,). VgeHTudukanms

HeopraHMuecKrX BelecTB C UCMO/Ib30BaHUEM UX (PU3MKO-XMMHUYECKUX CBOWCTB, XapaKTepHBIX

KaueCTBeHHbIX peakluii. KauecTBeHHbIe peakliy Ha CyJib¢aT-, KapboHAT- U XJI0pU/-aHUOHBI,

Ha KaTMOHBI MeTa/UIOB ¥ KATUOH aMMOHUSL.
KonTposbHasi padora 2 |CBoICTBa HeOPraHMUECKUX BelecTs (10 pa3zeny 2)
Pa3fen 3. TeopeTnueckue 0CHOBBI OpraHUYeCcKON XMMHUH 4
Tema 3.1. CojepxaHue yue0HOro MaTepuasia 4 OK 01
Knaccudpuxkanus, [TpesveT opraHMuecKOM XWMHHW: e€é BO3HHUKHOBEHHe, Da3BUTHME M 3HauyeHWe B T0JyYeHUH
CTpoeHue H |[HOBBIX BeleCTB M MarepuasoB. Teopuss CTPOeHHsI OpraHUYeCKUX coefuHeHUM A.M.
HOMeHKJ/IaTypa BbyTtnepoBa, eé ocHOBHble mnonoxkeHus. CTPyKTypHble (OpPMYJibI OpPraHU4YeCKUX BeLeCTB.
OpraHNuYecKHx I"omostorus, nsomepus. XuMuueckast CBsi3b B OpraHMUeCKUX COeJMHeHUsIX: KpaTHble CBSI3H, O- ’
BellecTB Y TI-CBSI3U.

ITpencraBnenve o KnaccupUKalMy OpraHuvecKHx BellecTB. HomeHk/aTypa OpraHn4ecKux

COoeJMHEHUM (cHUcTeMaTHuYecKas) U TpPUBUa/JbHble Ha3BaHUS BA)KHEWIIMX I[pe/CcTaBUTesen

KJIaCCOB OpPraHU4eCKUX BellecTB.

ITpakTHYecKHe 3aHATUA

IIpakTnueckas padora Ne 7. «HoMeHK/IaTypa OpraHuuYeCcKHX BelecTB».

OsHakomsieHWe c oOpasijaMy OpraHW4YecKHX BellleCTB M MaTepuajaMd Ha MX OCHOBe,

MOJIe/IMPOBaHMe  MOJIeKYy/l ~ OPraHMYeCKHMX  BeljecTB, HabO/MofeHWe ¥ OIMCAHUe

JIeMOHCTPALIMOHHBIX OIBITOB I10 IIPeBpAllleHUI0 OpraHUYeCcKUX BelecTB IIPU HarpeBaHUU 2

(nnaBeHue, oOyrnvBaHue u ropeHue). CocTaBeHHe TIOHBIX M COKPAIIeHHBIX CTPYKTYPHBIX
(¢opMysn OpraHuMYecKMX BeLeCTB OT[e/bHbIX K/IaCCOB, MCIO/Ab3ysl WX Ha3BaHUS IIO0
CUCTEMAaTUYeCKOW W TPUBUAILHOM HOMEHK/aType (3TWieH, alleTu/eH, TJulepuH, ¢eHoJ,
(opmasnbieruj, yKCycHasi KUC/I0Ta, TJIMLWH). PacueTsl ripocTeiiilieid (opMy/ibl opraHu4eckou
MOJIEKYJIbl, UCXO/s1 U3 37IEMEHTHOr0 cocTaBa (B %).

AHIIOO
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Paspen 4. YriieBosopo/bl

10

Tema 4.1.
YrneBogopoabl M UX
NpPUPOAHBbIE
HCTOYHHKU

CopepxaHue yueOHOro Marepuasia

[TpenenbHble YraeBOJOPO/AbI (a/7KaHbI):COCTaB M CTPOeHUe, TOMOJIOTMUecKUd psii. MeTaH u
3TaH: COCTaB, CTpOeHHWe, (PU3nMyecKrhe U XMMUUeCKHe CBOMCTBa (peakUyyd 3aMelleHusi U
rOpeHust), TIoJiyueHre U puMeHeHue.

HeripezenbHble yrieBoAopobl(anKeHbl, aJKaJhueHbl, aJIKUHbI).

AJIKeHBI: COCTaB ¥ CTPOEHHEe, TOMOJIOTUYECKUN Psifi. DTU/IEH U MPOMUJIeH: COCTaB, CTPOEHHUe,
(¢u3myeckie W XUMHYeCKWe CBOWCTBa (peakl[MM TUADUPOBaHUsl, TaJOreHUPOBaHMUS,
rU/ipaTalyu,0KUC/IeHHs U TToIMMepU3aliii) MoJlyueHre U IpUMeHeHue.

Ankagauensl: OytagueH-1,3 u MetTunOyTaguen-1,3, XuMHUUyeckoe CTpOeHHe, CBONCTBA (peakijus
rojiiMepusalium), mnprMeHeHue (/i1 CUHTe3a TIPUPOJHOTO W CUHTETHYECKOrO0 KayuyykKa |
pEe3VHBbI).

ANKWHBI: COCTaB W OCOOEHHOCTH CTPOEHWS, TOMOJIOTMUECKWM psifl. AILIeTH/IEH: COCTaB,
XUMUYecKoe CTpoeHue, (u3nueckue U XUMUUYeCcKhe CBOWCTBAa (peaklyyd TUAPHUPOBaHUS,
rajioreHMpOoBaHusl, TUJpaTalid TOpeHusi), TloJiyueHHe U TpuMeHeHWe (MCTOYHUK
BBICOKOTEMITEPATYPHOTI'0 TJIaMEHHU J/1J1s1 CBAPKU U Pe3KU MeTaslJIOB).

Apomartrueckue yryieBofopo/bl (apeHsl). beH3on u Tosyon: cocTtaB, CTpoeHue, (pU3nuecKue 1
XVMHYeCKHe CBOMCTBA (peakLldyd TrajJloreHUpPOBAaHUSI W HUTPOBaHWsA), IOIy4YeHUe U
npuMeHeHre. TOKCMYHOCTb apeHOB (B/iMsiHAE OeH30/1a Ha OPraHu3M YesioBeKa). ['eHeTHUecKas
CBSI3b MEX/Y YIVIeBOZIOPOJaMH, NIPUHAAJIEXKAIMMH K pa3/IMUHbIM K/laccaM.

[TpypoAHble WMCTOYHUKU YI/1eBOAOpPOZOB. [IpUpoAHbIN ra3 W MOMNyTHble HegTsHble Tra3bl.
Hedpte u eé mnpoucxoxzaenve. Criocobel mnepepaboTKyM He(hTHU: TeperoHKa, KpeKHHT
(TepMUUeCKHA, KaTaTuTHUYeCcKuii), mipon3. [IpoayKThl epepaboTku HepTH, MX MPUMeHeHHe
B NIPOMBILIJIEHHOCTH
1 B 0bITy. KaMeHHBIN yrosib ¥ TPOAYKTHI €T0 1epepaboTKH.

OK 01
OK 02
OK 04
IIK...

Tema 4.2.
dusuko-xuMuUecKme
CBOJICTBa
YIJIeBOAOPO/IOB

Copep)xaHue yueOHOro Marepuasia

JlaGopaTopHbIe 3aHATHSA

JIabopaTtopHas pabora Ne 3. «CBoO#CTBa yIr/IeBOAOPOAOB».

TpuBHanbHasi U MEX/yHapo/Hasi HOMEHK/IaTypa, XMMUUYeCKHe CBOMCTBA, CIIOCOOBI MOTyUYeHuUst
yr/1eBoJopo/ioB. ITosyueHue 3THIeHAa U M3yUYeHHe ero CBOMCTB. Mo/e/MpOBaHHe MOJIEKY/ U
XUMHUYECKHX TTPeBpaIlleH|H YT/1eBOJ0pO/I0B (Ha IpUMepe 3TaHa, 3THU/IeHa, alleTU/IeHa U Jp.) U
raJIoreHOMPOU3BO/HbIX.

OK 02
OK 04

Pazpen 5. Kuciopoaocoaepxaiue opraHmueckye CoeAuHeHUus1

14
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Tema 5.1.
CnupTtbl. PeHot

Copep)xaHue yueOHOro Mmarepuasia

[IpenenbHble OJHOATOMHbIE COMPTHI (MeTaHONM W 93TaHOM): CTpoeHWe, GduU3MUecKre |
XUMHUUeCKUe CBOMCTBA (peaklMy C aKTUBHBIMU MeTasylaMH, TajloreHOBOJ0pO/laMu, TOpeHue),
nipuMeHeHue. BofopoiHbIe CBsI3U MeX/y MOJIeKy/laMy CIMpTOB. PU3NoIoruyeckoe JeicTere
MeTaHoJIa ¥ 3TaHOoJIa Ha OPraHK3M YeJioBeKa.

MHoroaTomMHble CITUPTHI (3TUIEHTIUKOb U TJIULEpHH): CTPOeHre, pU3nueckre U XUMUUYeCcKre
CBOMCTBa (B3auUMO/IeHiCTBHE CO I1[eJIOYHBIMKA MeTajlJlaMi, KaueCTBeHHasi peaklys Ha
MHOT'0aTOMHbIe CITUPTHI). PU3M0/IOrHUecKoe /eHCTBUe Ha OpraHu3M uesioBeKa. [IpuMeHeHue
[JIML[ePUHA U YTUIEHTJTUKOJISL.

®eHos. CTpoeHHe MOJIEKYJ/IbI, (U3NUeCcKre U XUMUUeckKue CBOMCTBa (eHosa. TOKCMUYHOCTD
¢eHona, ero (r3nosoruyeckoe eiicTBHe Ha OpraHy3M uesnoBeka. [IpumeHeHue deHoa.

OK 01
OK 07

Tema 5.2.

Anbaerujbl.
Kap06oHoBbIe KHC/IOTHI.
CnoxHbie 3¢upsbl

CopepxaHue yueOHOro Marepuasia

Anbpieruibl U KeTOHBI ((popManblerus, areranbferufi, aleToH): CTpOeHue, (U3NYecKue U
XUMHYeCcKHe CBOWCTBAa (peakLiMd OKMC/IEeHHsT M BOCCTAHOBJ/IEHMS, KaueCTBEeHHble peakLiM),
M0JlyuyeHre U pUMeHeHHe.

OZHOOCHOBHBIE TIpejie/ibHble KapOOHOBble KHCJIOTHI (MypaBbHHasi M YKCYCHasi KHC/IOTBI):
cTpoeHue, (U3MUECKHWe W XUMHUUYeCKHe CBoHcTBa (0OIIuMe CBOWCTBA KHUCJIOT, peaKLus
5TepU(pUKalMM), ToayyeHWe M TpuMeHeHue. CreapyHOBass W OJIeMHOBas KMC/IOThI Kak
TMIPe/ICTAaBUTEJTN BBICIIUX KapOOHOBBIX KUC/IOT. Mblla KaK COMM BBICIIMX KapOOHOBBIX KUCJIOT,
HX MOROLIlee J1eliCTBHe.

CnoxkHble 3GUpbl KakK MPOW3BOAHBIE KapOOHOBBIX KUC/IOT. ['MApOIM3 C/IOKHBIX 3(HUPOB.
JKupsl. ['maposns xxupos. ITpumMeHeHue KupoB. bruosiornyeckas poJib JKUpPOB.

OK 01
OK 02
OK 04

Tema 5.3.
YrieBojbl

Copep)xaHHe yueQ0HOro MaTepuasa

YrneBofbl: COCTaB, KjaacCU(pUKaLUs yraeBoJOB (MOHO-, AU- W Tojvcaxapupbl). [roko3a —
MPOCTeNIINI MOHOCaxXapH/: 0COOEHHOCTH CTPOEHUsI MOJIeKY/bl, (hu3ndyeckre U XUMHUUecKre
CBOMCTBa TI/IIOKO3bI (B3aumoelicTBue ¢ rugpokcugoMm meau(ll), okucieHMe amMMHUAUHBIM
pactBopoM okcuza cepebpa(l), BoccraHoB/eHWe, Opo)KeHUe T/FOKO3bl), HaXOXKAeHHe B
NpUpo/ie, TIPUMEHEHHe TJI0KO3bl, OHOJIorHUecKasi pPo/ib B JKU3HEZeATeTbHOCTH OpraHr3Ma
yesioBeka. @oTocrHTe3. PpyKTO3a KaK U30Mep IJIHOKO3bI.

Caxapo3a — mpejcTaBUTeIb JUWCAaXapUAOB, THPOJIM3 Caxapo3bl, HAXOXIEHWE B MPUPOJE U
TIpUMeHeHHe.

[Tonurcaxapuzpl: KpaxmMan U Le/UTH0/I03a Kak MpUpPOAHbIe nonMepbl. CTpoeHHe Kpaxmasa U
LIe//IF0JI03bl, (pM3MYEeCKMe W XHMHYEeCKHMe CBOMCTBA Kpaxmana (THApO/v3, KaueCcTBEHHas

OK 01
OK 02
OK 04
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peakLysi C UOJ0M).

Tema 5.4.
DOU3NKO-XUMHYECKHE
CBOJICTBa
KHCJIOPOA0COepP Kalu
X OpraHuYecKux
COeIMHEeHUH

CopepxaHue yueOHOro Marepuasia

HpaKTI/I‘—IECKI/Ie 3aHATHUA

IIpakTnueckas pabora Ne 8. «HomeHK/IaTypa KHC/JIOPOJ0CO/E€PXKALIMX OPraHUYeCKHX
COeJMHEHHI».

TpuBHanbHasi ¥ MeXX/IyHapo/iHasi HOMEeHK/IaTypa, XMMHUYeCKHe CBOMCTBA, CIIOCOOBI MOTyYeH s
CIUPTOB W (heHOJIOB, KapOOHOBBIX KUCJIOT U 3(PUPOB, albJeruoB U KeToHOB. CocTaBiieHue
cxeM peakyui (B TOM uyuCle TI0 TIpeAJIO’KEeHHbIM L[e[loYKaM  I[peBpallieHui),
XapakTepu3ylIUX  XMMHYeCcKMe  CBOMCTBA  KUCJIOPOZOCOJepXKalX  OpraHUuYecKux
COeIMHEeHUM.

IIpakTnueckas pabora Ne 9. «XumMuyecKkue | CBOMCTBaA
KHCJIOPOA0CO/iepPKaliUX OPraHUu4YeCcKNX COeJUHEeHMsI».

[TpoBesieHue, Hab/tOZleHWe U OMMCaHUE [[eMOHCTPAL[MOHHBIX OIMbITOB: T'OpPeHHe CIHUPTOB,
KaueCTBeHHbIe peaklMd OJHOAaTOMHBLIX CIUPTOB (OKUCIeHHe 3TaHona okcugom mezau(1l)),
MHOT0aTOMHBIX CITMPTOB (B3auMO/ielcTBUe TyvLepuHa ¢ rugpokcugom meau(Il)), anbaernmos
(okvCeHWe aMMHauHBIM ~pacTBOpoM okcuza cepebpa(l) wu  ruzapokcuzom  memu(ID),

B3alMO/IeliCTBHe KpaxMasia C MO/|0M), U3yueHHe CBOMCTB pacTBOpa YKCYCHOW KHMC/IOTHL

(pusnueckue

OK 01
OK 02
OK 04

Pa3zpen 6.A30TCcoaepikalnye opraHMuecKue coeffMHeHus

=~

Tema 6.1.
AMMHMHBI.
AMHMHOKHC/IOTHI.
benkn

CopepxaHue yueOHOro Marepuasia

SN

AMUHBI: METHU/IAMUH — TPOCTEMIIINI TIpe/icTaBUTe/lb AMUHOB: COCTaB, XUMHUUYECKOe CTPOeHue,
(bu3nyeckre U XMUMUUeCKHe CBOMCTBA, HaX0KeHue B TIPUPO/Ie.

AMUHOKHUCIOTEI KaK aMm@oTepHble OpraHuueckue coefuHeHus. dusnueckre U XUMUUYECKHE
CBOMCTBa aMHWHOKMCJIOT(Ha TMpuMepe TJiMIMHA).buosornueckoe 3HaueHWe aMHUHOKUC/IOT.
[Tenrtuppl.

Benku Kak MpupoHble TIoaMMephbl. [lepBUYHas, BTOpUYHAS U TPeTHUHasi CTPYKTypa OesikoB.
XUMHUECKHe CBOMCTBA OeJTKOB: TH/IPOJIM3, IeHaTypaliysi, KaUueCTBEHHbIE PEaKI[UK Ha OesKH.

IlpakTHUecKue 3aHATHS

IIpakTHueckass padora Ne 10. «CsoiicTBa
COeIUHEHHUI».

dusnyeckue W XUMHUYECKHMEe CBOWCTBA aMMHOB (peakLMMC KWCIOTaMd M TOpeHus) U
aMUHOKHUCJIOT (Ha ipuMepe IMLMHa). HabsroieHre v onvcaHye 1eMOHCTPALIMOHHBIX OITBITOB:

A€HATypalud 6e/IKoB IIpHU HarpeBdHWH, LIBETHbLIE DEedKIINHN 6eJIKOB.

d30TOCOAEepPKaIuX OpPraHUYe€CKHUX

OK 01
OK 02
OK 04

Paszpies1 7.BbICOKOMOJIEKY/IAPHBIE COeANHEHUSA

AHIIOO
«KoTe/TbHUKOBCKHI
KOJLIeK Or3Heca»
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Tema 7.1.
ITnacrmaccsol.
Kayuyku. Bo/siokHa

Copep)xaHue yueOHOro Mmarepuasia

IIpakTHUecKue 3aHATHS

INpakTHueckass  pabora No 11.
BbICOKOMOJIEKY/IAPHBIX COeJUHeHUI».
OcCHOBHbIE TIOHATHSL XUMHUM BBICOKOMOJIEKYJISIDHBIX COe/IMHEHW: MOHOMep, ToJMMep,
CTPYKTYpHOe 3BEHO, CTeleHb MOoJIMMepU3aluu, CpefHsisi MoJieKysspHasi Macca. OCHOBHbIe
MeTO/Ibl CUHTe3a BbICOKOMOJIEKY/ISIPHBIX COeIMHEeHUM — Mo/IMMepHr3aLiisi U MOJMKOHeHCcaLusl.
OsHakomsieHHe ¢ oOpa3sljaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IACTMAcC, KaydyKOB:
T71aCTMACChI (TIOJIMATUIIEH, TIOTMIIPONUIEH, TTOJTUBUHUIXIOPU/], TIOIMCTUPOJT); HAaTypa/lbHbIA U
CUHTeTHUeCKHWe Kayuyku (OyTafueHOBBIA, XJIOPOTIPEHOBBI U WM30IPEHOBBIN); BOJIOKHA
(HaTypasibHBIEe (XJ/IOTOK, LIepCThb, WIENK), UCKYCCTBEHHbIe (aleTaTHOe BOJIOKHO, BUCKO3a),
CUHTeTHYecKHe (KarpoH U JIaBCaH).

«CuHTe3, aHa/mMM3 H  Kiaaccupukanusa

OK 01
OK 02
OK 04
IIK...

KoHTposibHas pa6ora 3

CTpyKTypa ¥ CBOWMCTBA OPraHUUeCcKUX BellecTB (1o pasjenam 3-7)

ITpodeccnoHaTLHOOPHEHTHPOBAHHOE COfiepKaHue (Cofiep)KaHHue MPUKJIA/JHOT0 MOAYJIs)

Pa3]I[EJI 8.Xumus B 6blTy Hu Hp0H3BOI[CTBeHHOﬁ AeATe/IbHOCTH Ye/10BeKd

Tema 8.1.

XumMuyeckue
TeXHOJIOTUU

B TOBCeJHeBHOMU
U npodeccuoHanbHOU
JlesiTeJIbHOCTH UesioBeKa

CopepxaHue yueOHOro Marepuasia

(| & |N

[TpaBuia 3KOJOTMUECKU 1ie/1Ieco00pa3Horo roBefieHust B ObITY ¥ TPYZOBOM JesiTe/IbHOCTH B
Lle/IIX COXPaHeHHsi CBOEro 3[0POBbSI U OKpY’Karollled NPUPOJHOM Cpefbl, OIMaCHOCThb
BO3/IEICTBUSI Ha JKMBble OpraHM3Mbl OpraHMYeCKUX BeIecTB OT/e/bHbIX K/IaCcCOB
(yryiieBoZiopo/ibl, CIUPTHI, (DeHOJbI, XJOpPOpraHuyYeckue MPOU3BOJHBIE, anbAerufbl U [p.),
ToKasaTe/b Mpejie/lbHO JOMyCTUMOW KOHLIEHTPALUU U ero UCI0Ib30BaHue.

Posib xumMuM B 00ecrieueHUM SKOJIOTUUECKOM, SHepreTHUeCKOW U THILEBOM 0e30TacHOCTH,
pasBUTUM MeAUILMHBI, CO3[aHUM HOBBIX MarepuaroB (B 3aBUCMMOCTM OT BHJA
rpoecCroHaNbHOM  [eSITe/TbHOCTH), HOBBIX HCTOYHUKOB SHEpruu (ajbTepHaTUBHbIE
HWCTOYHUKW SHepruu). [IoHATHe O HaydHbIX MeTO/aX II03HAaHUS BeIeCTB U XUMHUUYECKHUX
peakuuii. IlpezicTaBieHusi 00 OOL[MX HAyUYHBIX TPUHIMIAX TPOMBIIIJIEHHOTO TIO/TyUeHHUS
Ba)KHEUILIMX BelecTB (Ha MpyMepax MpOoM3BO/ICTBa aMMHaKa, CePHOUM KUCIOThI, MeTaHoJIa).
XumMHsT U 3[0pOBbe YesjiOBeKa: TpaBWa 0e30MMacHOr0 WCIO/Ib30BaHUsS JIeKapCTBEHHBIX
TiperiapaToB, OBITOBOM XMMHH B ITOBCEAHEBHOM XKU3HHU.

HpaKTI/I‘IECKI/Ie 3dHATHA

IIpakTnueckasa pabdora Ne 12. «IIpuMeHeHHMe XHMHYECKHUX BeI[eCTB U TEeXHOJIOTHH C
ydeToM Oyayiei npogeccHOHa/IbHOU AesiTe/TbHOCTHY.

OK 01
OK 02
OK 04
OK 07
IIK...

AHIIOO
«KoTe/TbHUKOBCKHI
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PerieHuie Keiic-3a/lau 10 TeMaM: TMHILeBbie TPOAYKTbI, OCHOBBI pallOHATLHOTO TUTAHUS,
Ba)KHEHIIIMe CTPOUTE/NbHbleE W KOHCTPDYKLMOHHble MaTepuasbl, Ce/bCKOX03SIMCTBEHHOe
TPOKM3BO/ICTBO, KPaCKW, CTEK/0, KepamMHKa, MaTepuasbl [/isi 3/IeKTPOHUKU, HaHOMAaTepHuasibl,
TeKCTWIbHbIE BOJIOKHA, MCTOUYHHMKWA SHEPruM, OpraHuueckue W MUHepajbHble yno00peHus,
JIeKapCTBeHHble W KOCMETHUYeCKHe T[perapaTbl, ObITOBasg XWMWs, MaTepuaabl W3
WCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

3amura: IlpejcTaBreHuve pe3y/ibTaTOB pellleHHs Keic-3a7au B ¢dopMe MHUHHU-0K/Iaza
(moryckaeTcst UCIOTb30BaHUe rpahMuecKrX M Mpe3eHTal[MOHHBIX MaTepUasioB)

IIpoMe)KyTouHasi aTTecTalus Mo AucuuminHe (1uddepeHLMPOBaHHbIN 3aueT)

Bcero

72

AHIIOO Paboyasi mporpamMma Mo JUCLUIIINHe XUMUS Crpanuua 22 u3 28
«KoTenbHUKOBCKUM CrnenuansHocts 40.02.02 [IpaBooxpaHuTenbHas AeaTe/lbHOCTh
KoJIeK Ou3Heca» Agtop Myxuna T.H.




3. YCJIOBUS PEAJIMBAIINNA ITPOTI'PAMMOBI
OBIIIEOBPA30OBATE/IbHOM AUCIIUILINHBI

3.1. TpeboBaHNsA K MUHMMA/ILHOMY MaTepHa/IbHO-TEXHHYECKOMY 00ecreuyeHHI0

[nsi peanm3al MporpaMMbl  yueOHOM AUCLUIUIMHBI TIPeyCMOTPEHO CrieldaabHoe
nomenenre: «KaOuHer 001e00pa3oBaTe/bHBIX JUCIHUIUIMH» - yuyeOHas ayAuTOpUS [JIs
TIPOBE/IEHUsT 3aHSTUIA BCeX BUOB, TPeAyCMOTPEHHBIX 00pa3oBaTesbHON TMPOTPaMMOM, B TOM
yKc/ie TPYIIIOBBIX M UHVMBUYaTbHBIX KOHCY/bTALUM, TEKYI[er0 KOHTPOJISI ¥ IPOMEXYTOUHOU
aTTeCcTallud, a TaKXKe il CaMOCTOsITeJIbHOW paboThl, oOcHalleHHass 000py/j0BaHKEM,
TeXHUUECKUMH CpPeJICTBaMH 00yUYeHHs1 U MaTepralaMH.

O6opynoBanue KabuHeTa 00111e00pa30BaTeIbHBIX AUCLIUTIINH:
- pabouee MecCTO TIpero/iaBaTesis

- T0cajjouHble MecTa 00ydJaroluxcs (1Mo KOMM4YeCcTBY 00yJaroIxcs)

- JlOCKa yueHu4JeckKas

- KOMIUIEKT yueOHO-MeToMuecKoi JOKyMeHTal[uu

= KOMIUIEKT OLIeHOYHBIX CPeJICTB 0 JUCLIUI/IMHE

- Har/sgHble TOCOOUS U pa3laTOYHBIN MaTepuall 1o TeMaM

TeXHUYEeCKHX Cpe/ICTB 00yueHus:

- TeneBusop

-  BupeomaraurogoH

- Hoyt0Oyk (mepeHOCHOM, B 0T/e/1e HH(POPMAI[HOHHBIX TEXHOJIOTHIA)

- MynbTUMeUiiHBI  TIpOeKTOp  (TIEPeHOCHOM, B  OTjene  MH(OPMALMOHHBIX
TeXHOJIOTUI)

- DKpaH (1epeHOCHOM, B OT/esie MH(POPMALIMOHHBIX TeXHOJIOTUI)

- OddeKTUBHOCTH Tperno/jaBaHusi 001e00pa30BaTe/IbHOM JUCLUTIMHBL « XUMUSI»

3aBUCHUT OT Ha/JWUMs COOTBETCTBYIOILETO MaTepHajbHO-TEXHUUYECKOTO OCHAIeHUus. OTO
00BSICHSIETCSI OCOOEHHOCTSIMH JTUCLIUTIIMHBI, B TEPBYIO Ouepelib, €€ 3KCIepUMeHTaTbHbIM
XapaKTepoM, IIIMPOKUM CIIEKTPOM MPUMEHEHUS U TTPaKTUUYEeCKOH 3HaUMMOCThIO. PeKoMeHyemoe
MaTepua/lbHO-TEXHUUECKOoe obecrieueHrWe KaOWHETa XUMMU W XMMWYECKOoW jabopaTtopuu
BKJTFOUAET: Crelalu3upOBaHHYI0 MeOe/lb U CUCTEMbI XPAHEHUs, TEXHUUECKHE U 3/IEKTPOHHBIE
cpeicTBa 00OyueHHUs, [1€MOHCTPAL[MOHHbIE YueOHO-Har/sHble MOCOOUS, [eMOHCTPAL[HOHHOEe
obopysoBaHue U TpUOOPHI, 1aOOPAaTOPHO-TEXHOIOTHYECKOe 000pyZOBaHUe, J1abopaTOPHYIO
XUMHUYECKYI0 TOCyAly, Moziend (0ObeMHble M TUIOCKHE), HaTypaibHble OOBEKTBI (KOJITEKLIUH,
XUMHUUECKHe PeaKTUBBI), 000py10BaHHe 1TaO0PaHTCKOM.

CHEHI/IE]JII/BPIPOBE]HHHH Me0e/Ib U CHCTeMbI XpaHeHud

1 Cron nabopaTOpHBIN J€MOHCTPALMOHHBINA (C 3alUTHBIM, XMMOCTOHKHUM M TEPMOCTOWKHM TMOKPBITHEM,
PAaKOBHMHOM, TIOZBO/IKOM M OTBe/eHWEM BO/bI, CAHTEXHUKOW, 3JIEKTPUUECKUMH DPO3eTKaMH, aBTOMAaTaMU
aBapUIHOT0 OTK/IIOUEHHs TOKA)

2 Cron nabopaTopHbI 1€MOHCTPAL[MOHHBINA C HA/CTPOUKOM (C 3al[UTHBIM, XMMOCTOUKUM U T€PMOCTOHKUM
TIOKPBITHEM)

3 CTton yueHWYecKud J1abOpaTOPHBIN, DETyIMPYeMbI MO BbICOTE (C 3alUTHBIM, XUMOCTOWKUM U
TEePMOCTOMKHMM TIOKPBLITHEM, PAKOBUHOM, OOPTHKOM TI0 Hapy’>KHOMY Kpato, MO/[BOJKON 1 OTBe/IEHHEM BOZBI,
U caHTeXHUKON)/CTO/1 yueHUYeCKUH, peryaupyeMblii 110 BbICOTe (TIpHOOpeTaeTcsi TOJMBLKO IPU HalWuuM
CIIeMaIbHOr0 JIA00paTOPHOr0 OCTPOBHOTO CT0/1a)(N0 Kouuecmay obyuarowjuxcs)

4 | Cryn yueHMYeCKui(no Koauuecmay obyuaoujuxcs)

ol

OrzeTymmresb

6 [Iocka kaccHasti/PesibcoBasi ccTeMa C KJIaCCHOM Y MHTePaKTUBHOM ZI0CKOH (TIporpaMMHOe obecrieyeHme,
TIPOEKTOP, KPeIUIeH!sI B KOMILJIEKTe )/MHTePAKTUBHOM TaHesbl0 (TTporpaMMHoe obecrieyeHre B KOMIUIEKTE)

~N

Cron ¢ siuKaMu JJisl XpaHeHust/TyM0o#(pabouee Mmecmo npenodasamessi)

oo

Kpecnio oducHoe(pabouee mecmo npenodasamessi)

9 [Hocka npobkoBasi/[Tlocka MarHUTHO-MapKepHasi
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10 | Cucrema (yCTpOMCTBO) AJisi 3aTeMHEeHUsT OKOH

11 | IITkad BBITSHKHOM MaHOPaMHbIN

12 | Ilkad a1st XpaHeHUs1 yueOHBIX OCOOUH

13 | AnTeuka yHUBepcabHasi [i7Isi OKa3aHUs 1ePBOi MeAULIMHCKONU TTIOMOLIH

TexHuueckue cpejcrBa

1 MHorohyHKIMOHAIbHOE YCTPONUCTBO/TIPUHTED

2 VHTepaKTUBHBIA TMPOrpaMMHO-aIapaTHbI KOMIUIEKC MOOW/IBbHBIA WM CTallMOHApHBIN (TIPOrpaMMHOe
obecrieueHue, MPOEKTOP, KperuieHWe B KOMILIeKTe)/PesbcoBasi cucTeMa C KIaCCHOM W WHTEPAaKTUBHOU
JocKol (TporpaMMHoe obecrieueHue, TMPOEKTOP, KperyieHHe B KOMIUIEKTe)/MHTePaKTUBHON TaHe/lbio
(iporpaMMHOe obecrieueHre B KOMIUIEKTE)

3 [MepcoHanbHBIA KOMIMBIOTED C mepudepreii/HOyTOyK (MIIeH3MOHHOe TporpaMMHOe obecreueHue,
o0pa3oBaTesibHbIN KOHTEHT U CUCTEMa 3allUThl OT BPeJIOHOCHOW WH(MOPMALIMK, MPOrpaMMHOe obecrieueHye
Jutsi 1M POBO# 1ab0paTOprK, C BO3MOXKHOCTHIO OHJIaH-0TTPOCa)

J/IeKTpPOHHBIE CPeJCTBa 00yYeHHsI

1 OnekTpoHHbBIe cpeficTBa 00yueHus/VIHTepakTHBHBIE TT0COOuUs/OHMalH-KypChl (no pazdenam paboueli

npo2pammbl)
JleMOHCTpAIMOHHBIE YueOHO-HAI/ISIAHbIE 0Co0ust

1 CsioBap, CIpaBOYHUKH, SHLMKJIONEANs (N0 XUMUYECKUM HayKam)

2 KomrjieKT MopTpeToB BeMKUX XUMHUKOB

3 ITocobust Har/IsAHOH KCITO3ULIUN

4 ITepuoguueckas cucreMa XuMuuyeckux sieMeHTos [I.M. Meneneesa

CrnenpaTu3upoBaHHasi Me0esIb U CHCTeMbI XpaHeHUs /I XMMUYeCcKo¥i 1abopaTopun

1 JlabopaTopHbIii OCTPOBHOM CTOM ([JBYXCTOPOHHHUM, C 3all[UTHBIM, XUMOCTOWKHM W TEPMOCTOMKHUM
TIOKPBITHEM, HaJICTOJIbEM, C TIOZCBETKOMN U 3/IEKTPUUECKUMH PO3eTKaMH, MOJBOAKOMN 1 OTBe/IeHUEM BO/IbI, U
CaHTeXHUKOMN)

2 Cryn 1abopaTOpHBIH, PeryupyeMbii 10 BbICOTE

3 Cron nabopaTOpHbBIM AE€MOHCTPALUOHHBIN (C 3aIUTHBIM, XMMOCTOHKUM U TEPMOCTOWKHUM TMOKPBITUEM,
PaKOBHHOM, TOJBOAKON U OTBeIeHWEM BO/Ibl, CAHTEXHUKOM, 3/eKTPUUeCKHMMH PO3eTKaMH, aBTOMaTaMH
aBapUMHOrO OTK/IKOYEHUsI TOKA)

4 Cron nabopaTopHBIN 1eMOHCTPALMOHHBINA C Ha/[CTPONKOHN (C 3al[UTHBIM, XMMOCTOWKHUM U T€PMOCTONKHM
TIOKPBITHEM)

5 Cron C sIMKaMU JJisl XpaHeHUst/TyMOoH

6 Kpecsio oducHoe

7 OrHeTymmresb

JeMoHcTpanuoHHOE 000pyJ0BaHHe U MPUOOPHI AJisi KabHUHeTa U JlabopaTopuu

1 Becsl anektpoHHbIe ¢ USB-nepexo/JHUKOM

2 CTONVK MObeMHBIN

3 LenTpudyra geMoHCTpaLIMOHHAS

4 [ITaTUB A€MOHCTPALIMOHHBIN

5 | Anmapar a5l npoBe/ieHNs] XUMAYeCKUX peakiyi

6 Annapart Kurnna

7 OBJMOMETpP

8 I'opesika yHUBepcasibHast

9 [Tpubop /7151 WTTFOCTPALIY 3aBUCUMOCTH CKOPOCTH XMMHUUECKHX PeaKLMi OT YC/IOBHI OKPY KaIoLLel cpe/ibl

10 | Habop a/1s1 371eKTpOJTH3a IeMOHCTPAIMOHHBIN

11 | TTpubop AJisi OTIBITOB M0 XUMUH C 3JIEKTPHUECKUM TOKOM (/1a00paTOpHBIii)

12 | TIpubop Jyisi OKUC/IEHUSsT CITUPTA HaJi Me/IHbIM KaTa/Iu3aTOpOM

13 | TIpubop jyisi TO/TyYeHUsl TaJION/[0aNKAaHOB IEMOHCTPAI[MOHHBIN

14 | Tpubop Ass TIOyUYeH s pACTBOPUMbIX BEIIECTB B TBEDJOM BH/IE

15 | ¥YcraHoBKa [ijist GUIBTPOBAHMS T10/] BAKYYMOM

16 | IIpubop [is oTIpe/ie/IeH|si COCTaBa BO3AyXa

17 | T'a3oaHanM3aTOp KMCAOPOAA M TOKCUUHBIX ra30B ¢ [U(pOBOM WHAMKALIMEH MToKa3aTesielt

18 | TTpubop jyist WUTFOCTPALIMM 3aKOHA COXPAHEHHsI MacChl BEI[ECTB

19 | YcraHOBKa [i/1s1 IeperOHKU BelecTs

20 | bapomeTp-aHepou/,

21 | Habop ja/ist u3yueHusi BOZOPOJHOM SHEPreTHKU

22 | pH-meTpbi(OononHumenbHoe gapuamugHoe 060pyoosaHue)

JIabopaTopHO-TEXHO/I0rHYeCKOe 000py/J0BaHue /i/is KabuHeTa U J1adopaTopuu
1 | Ilpu6op zst moyuenys raou0ankaHoB U CIOXKHBIX 3HUPOB Ja60PaTOPHBIil
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2 KonboHarpeBaTenb
3 DJIEKTPOIIMTKA
4 | Bans komMbuHMpOBaHHast 1abopaTopHast
5 Becsl /151 CpITyYrX MaTepraioB
6 | IIpubop /st onyueHwsi ra3oB
7 | CnmpToBKa j1abopaTtopHast
8 MarxaurtHasi MellajKa
9 MuKpockor 11hpOBOi C PYKOBOZCTBOM I10/Ib30BaTeJIsl U MOCOOUEM /ISl YUALIUXCsT
10 | Habop AJisi YMCTKU ONITUKH
11 | Habop mocy/pl /151 peaKTHBOB
12 | Habop mocy/ipl ¥ IPUHAZJIEXKHOCTEH /1J1st paboThl C MaIbIMKM KOJIMUECTBAMH BEIL[ECTB
13 | Habop npuHa/iie)XHOCTeH JJisl MOHTaKa MPOCTeHIIMX MPUO0POB M0 XUMUHU
14 | Habop nocyzbl ¥ MPUHA/IEXKHOCTEN U3 MporusieHa (MUKponabopaTopus)
JTabopaTopHasi XuMHUYecKasi OCy/ia /i KaOuHeTa u J1adbopaTopuu
1 KoMrieKT KoJib IeMOHCTPALMOHHBIX
2 Habop npob0oK pe3sHHOBBIX
3 [Tepexop CTeK/ISIHHBIN
4 | TIpobupka Bropija
5 | IIpobupka ByXKONeHHAs
6 Coe/IMHUTE/Ib CTEKISTHHBIN
7 3akK1UM BUHTOBOU
8 3axxum Mopa
9 II1aHr CUMUKOHOBBIN
10 | KoMmuieKT CTeK/ISTHHOW TOCY/ibl Ha IM(ax 1eMOHCTPALIOHHBINA
11 | Jo3upyroljee yCTPOHCTBO (MeXxaHUYeCKoe)
12 | KommieKT u3zienui u3 kepaMukH, dapdopa u dasiHca
13 | KommuiekT sioxkeK daphopoBbIx
14 | KoMIuieKT MepHbIX K0J10 Manoro obbema
15 | KoMruieKT MepHBIX KOO
16 | KoMIieKT MepHbIX IWJIMH/POB MJIACTUKOBBIX
17 | KomnyieKT MepHbBIX LIUIMH/POB CTEK/ISTHHBIX
18 | KoMriieKT BOPOHOK CTEeKJ/ISTHHBIX
19 | KoMIieKT nureTok
20 | KoMM/IeKT CTaKaHOB IJIACTUKOBBIX/CTEK/ISTHHBIX
21 | KoMIIJIeKT CTaKaHOB XMMHUYECKHUX MEPHBIX
22 | KoMIIIeKT CTaKaHUMKOB JiIsl B3BellMBaHUs
23 | KoMIIIeKT CTYIOK C MeCTUKaMU
24 | Habop nmaTtesnei
25 | Habop nuHIIETOB
26 | Habop yvariek ITetpu
27 | TpybKa cTeK/siHHasI
28 | Dkcukarop
29 | Yawa KpUcTa//IM3alMOHHast
30 | IIlumiel TUrenbHble
31 | Bropetka
32 | Ilpobupka
33 | banka noj peakTHBbI IOJU3THUIEHOBAsI
34 | BaHKa noJi peakTHBbI CTEK/ISTHHAsI U3 TEMHOTO CTeK/la C MPUTePTOM MpoOKoH
35 | Habop CK/ISIHOK JIJisl PACTBOPOB PEAaKTHBOB
36 | ITanouka cTek/IsiHHasI
37 | ITaruB Asisi mpobUpoK
38 | KoMmriieKT cpeAcTB /il MHIUBUYaJbHOMN 3allIUThI
39 | KoMmieKkT TepMOMEeTpOB
40 | CymuapHas naHesib JJ1sl HOCY/bl
41 | ®unbTpoBanbHas Oymara/dubTpbl OyMakHbIe(0onoiHUmMenbHoe gapuamusHoe 0bopyoosaHue)
Mopenu (00BeMHBIE M IUIOCKHE), HAaTypa/ibHbIe 005eKThI (KO/I/IeKI[UH, XUMHUYECKHe PeaKTHBBI) /I
KabuHeTa u j1adopaTropuu
1 KomriiekT Mojesel KpUCTa/ZIMUeCKUX PelIeToK
2 Mogenb MOJIEKYJIbI GeJika
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Habop /151 MO/ie/TMpOBaHHKsl CTPOEHHs] HEOPraHUUeCKUX BEIIeCTB

Habop /151 MO/1e/TMpOBaHMsI CTPOEHHUS] OPTaHUUeCKHX BeIleCTB

Habop 151 MoJieIMpoBaHusi CTPOEHHsI aTOMOB M MOJIEKY /I

Habop 151 MoJie/IMpoBaHusi 31IeKTPOHHOTO CTPOEHHSI aTOMOB

KoMrniiekT KoJneKiuii

XN (OO |W

KommiekT XuMHuueckux PeaKTHBOB

O0OopysoBaHHe J1A00PAaHTCKON KaOMHETa XMMHH

CTOJI C AIMKAMU /11 XpaHeHUs1/TyMOoi

Kpecsio oducHoe

Cron 1abopaTOpHbIN MOEUHBIN

Cy1musibHasi TaHesib Jijisl TOCY/bl

ITkad a/1s1 XpaHeHUs! yueOHbIX OCOOUI

[ITkad g/1s1 XpaHeHUs] XUMUYeCKUX PeakKTUBOB

[Tkad ayist XpaHeHUsI 1ab0OPaTOPHOM MOCY/bI/TIPHO0OPOB

[ITkad BBITSHKHOU

OO (N[O (U|A|WIN |-

JIabopaHTCKUH CTON

Cryn 1ab0paTOpHBIH, pery/IMpyeMbli IO BBICOTE

—_ =
el k=]

OneKTpuuecKui akBaJUCTHWIISTOD

12 | HIxkad cymmnbHbII

—_
w

Pe3nHOBEIE TepyYaTKn

_
~

KoMmriiekT epiiei /i71st MbIThsl 1aOOpaTOPHOH 1OCY/1bI

3.2. UndopmanmoHHoe obecneyeHne peaju3anuy NPOrpaMMbI:

[ns peanu3ariuu nporpaMmbl B 6ubmoteuHoMm ¢ouze AHITIOO «KoTenbHUKOBCKUH
Ko/ilepk OW3Heca» WMEIOTCS B HA/MUMM TleyaTHble W 3JIeKTPOHHble 0Opa3oBaTesbHbIE U
VMH(pOpPMaLMOHHBIE PeCypChI.

3.2.1. OcHoBHBIe U3JaHUA

1. AH(QUHOreHOBa, n. B. XUMUA: yueOHUK 51 [IPaKTUKYM JiljE:
cpegHeronpodeccuoHaabHOr0 obpa3oBanus / W. B. AHduHoreHoBa, A. B. Bbabkos, B.
A.TlorikoB. — 2-e u3/[., ucnp. u Aor. — Mocksa: U3natensctBo FOpatit, 2022 — 291 c.

2. eromuxuxa, H. A. O6masa xumusi: yuebnuk aas CITO / H. A. [leromuxuHa,JI. B.
MuHaeBckast. — Caukt-ITeTepOypr: Jlaub, 2021 — 164 c.

3. Hukonbckuif, Xumusi: yueOHUKU TIDAKTUKYM [jIs  CpeJHerornpodeccoHaIbHOTO
obpazoBanust / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3f.,nepepab. u gomn. — Mocksa:
N3parensctBo FOpaiit, 2022 — 507 c.

4. Xumus: yueOHUK /7151 cpe/iHero mpodeccroHanbHOro obpaszoBanus / FO. A.JleGenes,
I'. H. ®azees, A. M. Il'onybes, B. H. [llanoBan; mox obimeli pegakiueii I'. H.®aneeBa. — 2-e
u3g., epepab. u gorn. — Mocksa: M3patensctBo FOpaidt, 2022 —431 c.

5. T'abpuensa O.C. Xumus 7151 mpodeccrii U CrielraabHOCTel TeXHUUeCKoro mpodus :
YueOHUK JJis1 CTY/IEHTOB YUpeXX[eHui cpenHero mnpodeccroHansHoro obpasoBanusi / O.C.
FabpuensH, N.I'. OctpoymoB. M. : Akagemus, 2019. - 256c¢.

3.2.2. [lonio/IHUTe/IbHbIE HCTOUHUKH:

1. Xumwusi.10knacc. yrayonénseiiypoBedb: H.E. Ky3bmenko, B.M. Tepenun, A.A.
Opo3znos, B.B. Jlynun; riox pea. B.B. Jlynuna.— M.: TIpocBeliiieHue, 2022 — 446, [2] c.: u.

2. Xumws.11knacc. YrnybnénueiitypoBenb:  yueOHunk/B.B. Epemun,H.E. Ky3pmeHko,
A.A. Ipo3nos,B.B. Jlynun;noapea.B.B. Jlynuna.—M.:TIpocBeitjenue, 2022 — 478, [2] c.: um.

3. Xumus. Yray6senHsiid ypoBeHb. 10—11 kaccer: pabouasi mporpamMma KanHun Y MK
B.B. JlyauHa: yuebHO-MeToanueckoe mocobue / B.B. Epemun,A.A. Ipo3gos, .B. EpemuHa,
3.10. Kepumos. — M.: [Ipoda, 2017 — 324, [1] c.
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4. Mertognueckoe mocobne K yueObHuky B. B. Epemmna, H. E. Ky3bmenko,B.U.
Tepennna, A. A. J[lpo3goBa u ap. «Xwumusa. YrayOseHHbIM ypoBeHb». 10 Kiacc
/B.Epemun,A.A.[Jpo3nos,.B. Epemuna,B.M1.Maxonuna,O. FO. CumoHoBa, 3.10. Kepumos. —
M.: Ipocda, 2018 — 339 c.: un.

5. Metonuueckoe mocobue K yuebnuky B. B. Epemmna, H. E. Ky3bmenko, A.A.
Ipo3noBa u ap. «Xumwus. YriaybseHHbldd ypoBeHb». 11 kmacc / B. B. Epemun, A.A.[lpo3mos,
N.B. Epemuna, H.B. Bonkora, H.B. ®upcrtoBa, 3.F0. Kepumor. — M.:[Ipocda, 2018 — 423 c.:
WL

6. Caenko O.E. EctectBo3HaHue: yuebHoe rocobue/ O.E. Caenko, T.I1. Tpymuna, O.B.
ApyTioHsIH. — 7- e uzganue., crep. — M.: KHOPYC, 2019. — 363 c.- (CITIO).

7. Tabpuensn O.C, JIbicoBa I'.I'. Xumus: TecThl, 3ajjaud U YIpaKHeHUs: yueOHOe
nocobue /sl CTYZeHTOB yupeX/eHUi cpefHero mpodeccroHanbHOro obpa3oBaHMs. MOCKBa:
Axkagemus, 2020. - 336 c.

3.2.4. InTepHeT - pecypchbl:

1. http://college.ru/;

2. http://www.physicon.ru/;
http://ru.wikipedia.org; \
http://www.fizika.ru/;
http://lib.uni-dubna.ru (bubimoreuHasi cucremMa «YHuBepcuteT «/lyOHa»).

6. http://fcior.edu.rub  (degepanbHbli  HeHTp  HHGOPMAI[MOHHO-00pa30BaTeTbHBIX
pecypcoB).

7. http://dic.academic.ru (Akagemuk. CrioBapu U SHLUK/IONEIUN).

8. http://www.booksgid.com/science (BooksGid. OnektponHasi 6ubnvorexa).

9. http://window.edu.ru (EguHoe okHO JoCTyma K 00pa3oBaTe/ibHBIM pecypcam).

10.  www.hemi.wallst.ru (O6pa3oBaTe/bHBIN CAUT /IS ITKOJIbHUKOB « XVMUST»).

11.  www.alhimikov.net (O6pa3oBaTesbHBII CAlT [1sI IIKOJTHBHUKOB).

12.  https://sites.google.com/site/himulacom (O6pa3oBaTe/bHBINA CAUT: XUMYJIS)

13.  www.chem.msu.su (DnekTpoHHasi 6UO/MOTEKA TI0 XUMUH)
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http://www.physicon.ru/
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4. KOHTPOJIb 1 OOEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30BATE/TLHON IV CIIUII/TMHBI
KoHTpo/Ib ¥ OIleHKa pe3y/bTaTOB OCBOeHHs1 0011eo0pa3oBaTelbHON JUCLUTUTHEI
PACKpBIBAIOTCS Uepe3 AUCLUIUTMHAPHBIE pe3y/IbTaThl, HAallpaB/ieHHbIe Ha (JOpMUPOBaHHe 00X
¥ 1podeCcCHOHATBHBIX KOMITETEeHIIUH 110 pa3ziesiaM U TeMaM Co/iep>KaHusl yueOHOro MaTepuara.

Oo6uas/nmpodeccuoHanbHast THI OLleHOUHBbIX
™ pog Pa3zpgen/Tema . .
KOMIIeTeHI[Us MepOonpUsTUH
OK 01. Beibupars crioco0b! pereHust Tema 1.1-1.7
3a/lau TIpoeCcCUOHA/IbHOM esiTeTbHOCTU Tema 2.1, 2.2
MIPUMEHUTE/IbHO K pas/IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1 TectupoBaHue
Tema 5'1_5 4 YCTHBIN 0mpoc
Tema 6'1 ) PelrieHre pacuéTHBIX 3a/a4
Tema 7'1 HabmrozeHue 3a xooM
Tema 8'1 BBITIOJTHEHUS IPAKTHUKO-
- OpHEHTHUPOBAHHBIX 3a/IaHUM
OK 02. NUcnonib30BaTh COBpeMeHHbIe Tema 1.2, 1.4, Hp o CTEIgHEHI/Ie A
Ccpe/CcTBa MOWCKA, aHa/ii3a 1 1.6,1.7 PeA
T 2120 pe3y/IbTaToB
WHTepIipeTaluu nHhopMaluy, U ema 2.1, 2.
MpaKTUYeCKUX U
“H(OpMalOHHbIe TEXHOJIOTUM /151 Tema 4.1, 4.2
. s1abopaTopHbIX paboT
BBLITIOJTHEHUS 3a/iau NpodecCcuoHabHON Tema 5.2-5.4 IDOBeIeHIe XUMIICCKORD
JlesiTe/IbHOCTH Tema 6.1 BKI;Hep'EI‘/IMEHTa
Tema 7.1
Tema 8.1 BrinosiHeHue
: KOHTPOJIbHBIX
OK 04. Tema 1.7 e
. T 2122 pabot 1o
OddeKTUBHO B3aUMO/IeIICTBOBATh U ema c.1, 2. T ——
Tema 4.1, 4.2 paseiam Anch
paboTaTh B KOJUIEKTHBE ¥ KOMaH/Ie eéMa 4.1, 4. OLeHKa CaMOCTOSITEITHHO
Tema 5.2-5.4 o
Tema 6.1 BBITIO/THEHHBIX 3aJjaHul
Tema 7'1 3alyra pelieHus Kenc-
Tema 8.1 3a7a4 (c yueToM Oyyiiei
> - rnpogeCcCUOHAbHOU
OK 07. CopencTBOBaTh COXpPAaHEHHIO Tema 1.7 pod
o T 51 JlesiTeIbHOCTH)
OKPY’KAIOTEH CPEADL, emMa. BrinosiHeHue 3afanui
pecypcocOepesxeHHo, MPUMeHsTh 3HaHus | Tema 8.1 M
MPOME>KYTOUHOM
00 M3MeHeHUH KMMaTa, IPUHLIUTIBI aTTeCTAIH
Oepe>X/IMBOT0 MPOU3BO/ICTBA, 3 (HEeKTUBHO
JIeliCTBOBATh B Upe3BbIUaWHbIX CUTYalUsIX
IK>....

? TIK ykassiBatotcs B cootBerctBur ¢ ®I'OC CIIO peanusyemoii podeccrn/CrerdanbHOCTH.

AHIIOO
«KorempHUKOBCKHH
KoJuteK OusHeca»

Pabouast iporpamMma 1o gucLpruiiie Micropust
CrneyuansHoctb 40.02.02 [IpaBooxpaHuTenbHas AesaTebHOCTh
Agsrop EpemuHa E.B.
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