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PabGouass mporpamma ydeOHON IUCIUIUIMHBI «XMMHSI» pa3padoTaHa Ha OCHOBAHHH
(benepaabHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTAaHJAPTA CPETHETO MPOPECCHOHATHHOTO
obpazoBanus crnenuanbHocTd 31.02.03 JlabopaTopHas AMArHOCTHKA, YTBEPXKISHHOTO TTPHKA30M
MunucrepcrBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 24.07.2015 r. Ne 970 (pen. ot
24.07.2015 r.), y4yeOHOrOo IUIaHa IO MPOrpaMMe€ IMOATOTOBKH CIICIIMATUCTOB CPEIHEro 3BEHA
JlaGopaTopHasi TMarHOCTHKA.

CocraButens: MamberoBa 3.X., npenonaBarens MK KbI'Y

Pabouas mporpamma y4eOHOI AMCHMIUIMHBI PACCMOTpPEHAa M OOCYXKIeHa Ha 3acedaHuu

[IMK dapmarmu 1 XUMUKO-OHOIOTMYECKIX TUCITUTUINH

[TpoTokon Nel ot «30» aBrycra 2018 r.

IIpencenarens [IMK CuxaxeBa A.M.
(moamuck)

Metoguct MK KBI'Y I'ynnoesa A.C.
(moamuck)

CoritacoBaHo

Hayunas 6ubnuorexka KbI'Y,
OTJIeNT KOMITJICKTOBAHUS

(moamuce) I'yoxokoBa H.A.



JIucr perucrpanuii u3MeHeHui

Ne ConepxaHue U3MEHEHUS PexBu3UTHI TOKyMeHTa 00 Jlara BBeieHUst
n/n YTBEP>KICHUH U3MEHEHHSI W3MEHEHHUSI
1. Axmyanuzuposana MK ¢apmarmm 1 XuMuko- 08.09.2016 .
OMOJIOTMYECKUX TUCIUILTUH
Nel or 08.09.2016T.
2. Axmyanuzuposana MK dapmariuu 1 XuMHKO- 07.09.2017 1.
OMOJIOTMYECKHX TUCIUTILTUH
Nel ot 07.09.2017 r.
3. Axmyanuzuposana MK dapmaruu 1 XuMHKO- 30.08.2018 1.

OUOJIOTMYECKUX TUCLUILINH
Nel o1 30.08.2018 r.

COJEPXAHMUE
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. TIACIIOPT PABOYEM ITPOTPAMMBI YYEFHOU JINCLIUITJIMHEI 3)

. CTPYKTYPA U COJEPXKAHME YUEBHOM JUCIHUTIJIMHEI 6

. YCJIOBUS PEAJIM3ALIMN PABOYE! ITPOTPAMMBI YUEBHOI 20
JACLUTUIAHEI

. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHN1 23
YUYEBHOU JUCHUITJIMHBI



1. MIACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOM JUCIHHUITJINHBI
«XUMHUA»

1.1. O6aactb npuMeHeHUs1 padoueil MPOrpaMMbl

Pabouast nporpamMmma yuyeOHOW IUCHUILIMHBI SBIISETCS YACThIO MPOTrPaMMBI
MOJATOTOBKM CHELUMAIUCTOB cpeaHero 3BeHa B coorBercTBUM ¢ PI'OC mo
cnenuansHoctu CITO 31.02.03 JIaGopaTopHasi IMarHOCTHKA.

Pabouast nmporpamMma y4eOHON AUCIUIUIMHBI MOXKET OBbITh MCHOJb30BaHA B
JOTIOJTHUTEBHOM  NMPOGECCHOHANBHOM 00pa3oBaHMM B paMKaxX pealu3aluu
MIPOTrpaMM NEPENOATOTOBKH KaapoB B yupexaeHusx CII0.

1.2. MecTo y4eOHOIl AUCUMILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIeIMAJTHUCTOB CPeIHero 3BeHa:
VYyeOHass aucuUIUIMHA «XUMHS» SBISETCS YacThlo LMKIA (dapMaluu U
XUMHUKO-OMOJIOTMYECKUX JUCIUIUIHH.
1.3. eau u 3a7a4u y4eOHOM AMCUMILIMHBI — TPe0OBaHUSA K pe3yjabTaraM
OCBOCHUSA Y4eOHOM IMCHUTIIUHDI:
B pe3ynbTaTe ocBoeHUs y4eOHOU JTUCHUTIIMHBI 00YUYaOIMIUICs T0KEH YMETh:
— COCTaBJIATH 3JICKTPOHHBIE M AJIEKTPOHHO-Tpaduyeckue (HOpMyJsbl CTPOSHUS
AJIEKTPOHHBIX 000J0YEK aTOMOB;
— MPOTHO3MPOBATh XUMHUYECKHE CBOMCTBA 3JIEMEHTOB, MCXOAS M3 HUX
MOJIO’KEHUS B IEPUOANUYECKOI CUCTEME AIIEKTPOHHBIX (popmMyT;
— COCTaBJIAITb XUMHUYECKHE (HOPMYJbl COEAMHEHHM B COOTBETCTBUU CO
CTEIIEHBIO OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB;
— COCTaBJIATH YPAaBHEHUS PEAKIMIl HOHHOTO 0OMEHa;
— pemaTh 3aJ]a4M Ha pacTBOPBL;
— ypaBHHUBATH OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu MOHHO-
AIIEKTPOHHBIM METOJIOM;
— COCTaBJIATh YPABHEHUS THIPOJIN3a COJIEH, ONPEAENIATh KUCIOTHOCTh CPE/IbI;
— COCTaBIIATH CXEMbI Oy(EpHBIX CUCTEM;
— JlaBaTh Ha3BAHUSI COCAUHEHUSIM 10 CUCTEMAaTUUYECKOM HOMEHKIIATYPE;
— COCTaBJIAITb CXEMbl PEAKIUHU, XAPAKTEPU3YIOIIME CBOMCTBA OPraHUYECKUX
COCIMHCHMI;
— O0OBACHATH B3aMMHOE BIMSIHUE aTOMOB.
B pesynbTaTe ocBOeHMS YUeOHOM TUCITUTIIMHBI 00YUYarOIIMICS T0OJDKECH 3HATh.
— mnepuoanueckui 3axkoH [[.M. Menzaeneesa B cBeTe yuyeHHUsI O CTPOCHUN aTOMa,
INPUHIUIBI IOCTPOEHHUS IEPUOIUYECKON CUCTEMBI JIEMEHTOB;
— KBaHTOBO-MEXAHMYECKHUE MPEJICTABIECHUS O CTPOEHUU aTOMOB;
— OOIIyI0 XapaKTePUCTUKY S-, P-, d-3IEMEHTOB, WX OHMOJIOTHYECKYIO POJIb U
NPUMEHEHUE B MEAULINHE;
— Ba)KHEHIIME BUJbI XUMHUUECKON CBSA3HM U MEXaHU3M MX 00pa30BaHMs;
— OCHOBHBIE TIOJIO)KEHHMSI TEOPUU  PACTBOPOB U DIIEKTPOJIUTHYECKOU
JUCCOINAINY;
— MPOTEOJUTUYECKYIO TEOPHUIO KUCIOT U OCHOBaHUM;
— KOJUIUT'aTHBHBIE CBOWCTBA PaCTBOPOB;
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— METOJUKY PEIIECHHUs 3a7a4 Ha PacTBOPHI;

— OCHOBHBIE BUIbl KOHLIEHTPAIIMU PACTBOPOB U CIIOCOOBI €€ BHIPAKEHUS,

— KHUCJIOTHO-OCHOBHBIE Oy(epHbIE CHCTEMBI U PACTBOPHI;

— MEXAaHU3M UX JEHUCTBUA U UX B3aUMO/ICVICTBHUE;

— TEOPHIO KOJUIOUJIHBIX PACTBOPOB;

— CYUIHOCTb THJPOJIN3a COJEH;

— OCHOBHBIE KJIACCHl OPTaHUYECKUX COCAUHEHUHM, UX CTPOCHHE U XUMHUYECKUE

CBOMCTBA;

— BCE€ BUJIbI U30MEPUH.
B pe3ynbraTe oOCBOEHUS Y4yeOHOW JUCHMIUIMHBI OOyYarOUIUKCS  JOJIKEH
dbopmupoBath 00mKe U MPodhecCHOHATBEHBIC KOMIIECTCHITUH:
OK 1. [lomuMarp CymHOCTh W COIHAIBHYIO 3HAYUMOCTh CBOEH Oymymiei
npodeccuu, MposIBIATh K HEW yCTOWUUMBBIA UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BHIOMPATHh TUIIOBBIE METO/IbI
U CrocoObl  BBIMOJHEHUSI MPOQPECCHOHANBHBIX  3a7a4, OIEHUBATh  HX
() PEKTUBHOCTD U KA4E€CTBO.
OK 3. [IpuHnmaTh penieHrs B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U HECTH
32 HUX OTBETCTBEHHOCTb.
OK 4. OcymiecTBasiTh MOUCK U KCIIOJIb30BaHWE MHPOPMAILIUU, HEOOXOIUMOM IS
3G (HEKTUBHOTO BBHIMOIHEHUS MPO(ECCHOHATBHBIX 3a]a4, MPOPECCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.
OK 5. Hcnonws3zoBath HH(MOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTMU B
poeCCUOHATIBHON JIEATEIIbHOCTH.
OK 6. PaboTath B KOJUIEKTUBE U KOMaHAE, 3(PPEKTUBHO 0OIIATHCS C KOJUIEraMu,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.
OK 7. BpaTh OTBETCTBEHHOCTh 3a pa0OTy WIEHOB KOMAaHJbl (MOJYMHEHHBIX), 3a
pE3YJbTAT BBINOJHEHHUS 3a/IaHHIl.
OK 8. CaMoCTOSTENbHO ONpEAeIsITh 3aa4u MPOPECCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATHCSI CAaMOOOPA30BaHNEM, OCO3HAHHO TJIAHUPOBAThH MOBBIIICHUE
KBaJTU(DUKAIIAH.
OK 9. OpuenTtupoBaThCsi B YCIOBUSX CMEHBI TEXHOJOTUH B MpodeccruoHaIbHOM
JEATEIIbHOCTH.
OK 10. bepexHO OTHOCUTBCA K HMCTOPHUYECKOMY HACIEAUI0 U KYJIbTYPHBIM
TpaaulMsIM Hapoja, YBaXaThb COLMAIIbHBIC, KYJbTYpPHbIE U PEJIUTHO3HbBIC
paznuyusl.
OK 11. beiTh TOTOBBIM OpaTh Ha ce0si HpPABCTBEHHbIE 0053aTENbCTBA IO
OTHOUIEHUIO K MPUPO/JIE, OOLIECTBY U YETIOBEKY.
OK 12. Oka3piBaTh MNEPBYID MEIUIMHCKYIO TIOMOIIb TPU HEOTIOKHBIX
COCTOSIHUSIX.
OK 13. OpranuzoBsiBaTh pabodyee MeCTO C COOJO/IEHHEM TPEOOBAaHUN OXPaHBI
Tpy/Zla, TMPOU3BOJCTBEHHON CaHUTAPUU, WHOEKIIMOHHOW ¥ MPOTUBOIOKAPHOU
0€30IaCHOCTH.
OK 14. Bectu 3710poBbIii 00pa3 >KU3HU, 3aHUMAThCS (HU3UIECKON KyJIbTYypOH WU
CIOPTOM I  YKPEIUIeHUSI  3[0pPOBbsl,  JOCTHXKEHHUS  JKU3HEHHBIX U



npoecCUOHANbHBIX LETEeH.

I[IK 3.1. ToroBurh paboyee MeCTO i1 HPOBEICHUA J1abOPaTOPHBIX
OMOXUMHUYECKUX UCCIETOBAHUM.

[IK 3.2. [TIlpoBoauth 1abOpaTOpHBICE  OWMOXMMHUYECKHE  HCCICIOBAHUS
OMOJIOTMYECKUX MaTEPHAJIOB; Y4aCTBOBATh B KOHTPOJIE Ka4ECTBA.

1.4. KoJn4yecTBO 4YacoB Ha OCBOeHHE padodeil mnporpamMMmbl Yy4eOHOI

AUCHMILINHBI:

MakcumanbHOM yueOHOM Harpy3ku oOy4arorierocs 144 qacos, B TOM 4HCIIE:
00s13aTeIHPHOM ayAUTOPHOM yueOHOM Harpy3Kku odydaromerocst 96 4acos;
CaMOCTOSTEJIbHON paboThl 0Oyuaromierocs 48 yacos.

(camocTosTEIbHOM PabOTHI 0OyUaromerocs u koucynbraiui 40/8 yacos).

2. CTPYKTYPA U COJAEPKAHUE YYEBHON JUCIHUILIUHBI
2.1. O6bem yueOHOI TUCHUIVIMHBI M BBl Y4e0HOI padoThI

Bupa yueOHoii padoThI Oobvem uacoes
MaxkcumaJjibHas yueOHasi Harpy3ka (Bcero) 144
Oo0s13aTesIbHAS ayIUTOPHAS Y4eOHAs HATPY3Ka (Bcero) 96
B Tom yucre:

MIPAKTUYECKHUE 3aHSATHS 44
CamocrosiTejibHasi padoTa 00y4aruIerocsi 1 KOHCYJIbTaluu™ 40/8
(Bcero)

HpOMe)KYTOIIHaH arrecranus B q)OpMC KOMRJICKCHOZO0 IK34MEHA

*IIpumevyanue. OObeM KOHCYJIbTATUBHBIX YAaCOB B JAHHOM Y4Y€OHOM IUIaHe
YKa3aH Ha YUCJIEHHOCTb CTYJIEHTOB B rpynie - 25. KonnuecTBo KOHCYJIbTaTUBHBIX
4acOB MOYKET BapbUpPOBATh B 3aBUCUMOCTH OT KOJMYECTBA CTYJIEHTOB B I'pyIIIE
(ITosicuenue k YII4.5).




2.2. TemaTH4ecKHil IJIaH U coepKaHNe Y4eOHOH JUCHUIIIIMHBI « X UMM

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4ye0OHOro MaTepuasia, JJadopaTopHbie padoThl M NMPAKTHYECKUE 3AHATHS,
caMocCTosiTe/IbHAsA padoTa 00y4yaommxcs, Kypcopasi padora (IpoeKT)

O0beMm
yacoB

Ypose
Hb
OCBOCH
usi

1

2.

4.

Paznen 1. Ctpoenne
BelllecTBa

1.1. Crpoenue atoma
"
NePHOINYECKU A 3aKOH

JA.U. MenneneeBa

Cozep:xkanue yueOHOro MaTepuaJia

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH U IICPpUOJHUYCCKad CUCTCMaA ,HI/I MCHI[GJ'IeeBa B CBCTC YUCHHUA O CTPOCHUU
aToMa. HpI/IHIII/IHI)I IMOCTPOCHU A HCpHOI{H‘-IGCKOfI CUCTCMBI DJICMCHTOB

CamocrosiTesibHAsi pa0oTa 00y4AKOIIHUXCHA: YITPAXKHEHUS 110 COCTABIICHHUIO JIEKTPOHHBIX
KOH(UTYpaIyu, MOAT0TOBKA pedepaTa C Mpe3eHTaIeH, CO3TaHue MYJIbTUMEIMHHBIX IPE3CHTANN

1.2.  DuaexkTpoHHas
CTPYKTYpa aTOMOB

Copep:kanue yueOHOro MarepuaJia

DNIeKTpOHHAs TEOPHsI CTPOCHUS aToMa

[TpakTHKyM: COCTaBJI€HHUE IIIEKTPOHHON KOHPUTYpaLUU XUMHYECKUX 3JIEMEHTOB COIJIACHO MPUHIUITY
MHUHUMAaJIbHOW 3Hepruu, npaswiam B. Kneukosckoro u I'yHaa, 3anpety [laymnm.

Crpykrypa Ilepuoauyeckoit cuctembl MeHieneeBa B CBETE 3JIEKTPOHHOM TEOPUU CTPOEHHUS aTOMa
[Tepuonnueckoe M3MEHEHNE HEKOTOPHIX XaPAKTEPUCTHUK M CBOMCTB aTOMOB XUMUYECKHUX AJIEMEHTOB
H3MeHeHne XapaKTepUCTUK XUMUYECKUX JIEMEHTOB B TIEpUOJIE

DHeprusi MOHU3AINH, SHEPTUSI CPOJICTBA K AJIEKTPOHY, OTHOCUTEIbHAS AJIEKTPOOTPHUIIATEIIBHOCTD
H3MeHeHne XapaKTepUCTUK XUMHUYECKHIX JIEMEHTOB B TPYIINax

OO1ast xapaKTepUCTHKa S-, P-, 0- 2IeMeHTOB

H3meHeHne CBOMCTB XUMUYECKUX COCTUHEHUI 2JIEMEHTOB

ITpocTeie BemecTBa

Bonpopoansie coenHeHust

CoenuHeHus 3JIEMEHTOB C TaJlOTeHaMHU

OKCHUIIBI U THIPOKCHIBI

[Iporuo3upoBanre XUMHUIECKUX CBOMCTB AJIEMEHTOB, HCXOIS

13 UX MOJIOKEHUS B IEPUOIUUECKON CUCTEME U IEKTPOHHOTO CTPOSHUS

1. IpakTHYecKoe 3aHATHE:
DJeKTpOHHbIE KOH(PHUTYpAIMH JIEMEHTOB.




CocraBieHue JIeKTPOHHBIX KOH(PUTypaluii 5JIEMEHTOB COrJIacCHO MPUHLIUITY MUHUMAJIbHOW SHEPrHH,
npaswiam B. Kneukosckoro u I'ynaa, 3anpery [laynu.

[Tepuonnueckas cucrema [[.M1.MenneneeBa u 3J1€KTpOHHAS CTPYKTypa aTOMOB.

OO01ast XxapaKTepUCTHKA S-, P-, 0- 311eMeHTOB.

CamocrosiTesibHasi padora 00y4alIIMXCS: YNPAXKHEHUS IO COCTABICHUIO YPAaBHEHUW pEaKIUU,
COCTaBJIEHUE KPOCCBOPJOB, IIOCcCapuid

1.3. Xumuueckas
CBA3b U
CTpOeHHE MOJIEKYJT

Conepxxanue y4eOHOro0 MmarepuaJia

«Monekyna, aToM, 3JIEMEHT, IPOCTHIE U CII0KHBIE BEUIECTBA, KJIACChl HEOPTAHUYECKUX COCIUHEHUH. . .»
BanentHOCTh pHpoa XUMHUYECKOM CBSI3U. TUIIBI CBSA3U

KoBasieHTHast CBSI3b, TUIIBI KOBAJIEHTHOM CBSA3U. DNEKTPOOTPULATEIBHOCTh aroMa. J(Umoss.
XapakTepUCTUKHA KOBAJICHTHOU CBS3U. JlJIMHA ¥ SHEPTHS CBSI3H.

Cnioco0 nepekpbIBaHUS aTOMHBIX OpOUTaNEH.

HampaBieHHOCTb KOBaJIEHTHOM CBSI3M U IIPOCTPAHCTBEHHAs KOH(UTYpaLHs MOJIEKYJI.
[TepexpriBanue opOuTaneii: nu-, CHrMa-, CBSI3u.

['uOpunn3anyst aTOMHBIX OpOUTANIEH.

Sp-rubpuau3anus, S”pz — rudpuan3anus, .S"pa — rubpuau3anus.

HacsllmaemMocTs KOBaJIEeHTHOM CBsI3U. MakcumanbHas BaJIEHTHOCTb aTOMOB.

JIOHOpHO - aKIIEMOHTOPHBIN MEXaHU3M 00pa30BaHUS KOBAJIEHTHOM CBSI3H.

HonHas cBs3b, CTENEHb OKUCIICHUS.

Bopoponnas cBsi3b.

Merainyeckas CBs3b.

2. [IpakTHYeckoe 3aHsATHE:

[TpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJI: CUTMa-CBsI3b; KpaTHBIE CBS3H; THOPUAN3AIUS aTOMHBIX
opOuTaneit; mpocTpaHCTBEHHAs] KOH(PUTYpAIKs MOJIEKYJT; MOJISIPHOCTh MOJIEKYI.

Permenne ynpaxxaeHuit Ha onpezeneHue mo GopMysiaM BEIIECTB TUIIa XUMUUYECKOM CBSI3U, CTETIEHU
OKHUCJIEHUS aTOMOB U BAJICHTHOCTH.

CocraBiieHre MOJIeNe MOJIEKYJ U KPUCTAIIJIOB BEUIECTB C PA3TMYHBIMUA BUJIAMH XUMUUYECKOW CBSI3U.
Mojeny KpUCTAJUTMYECKUX PEIIETOK MOBAPEHHOM COJH, anMasa, okcua yriaepona(lV) wim nopa.

CamocrositeibHast padoTa 00y4arOIIMXCH:
CocraBneHue Mozeneil MOJIeKyJl M KPUCTAJUIOB BEIIECTB C Pa3jIMYHbIMH BUIAAMH XUMUYECKOU CBSI3H,
YOPaXXHEHUS 110 ONIPEAEIECHUIO TUIIOB XMMUUYECKOM CBSI3H, COCTABIEHHE KPOCCBOPAOB, INIOCCApUs

Pazpen 2. Kiaaccnl
HEOPraHU4eCKHX




COeIHHEHHIA.
KoMmmniekcHble
CcoOeIUHEHH ST

2.1. Kuaccol
HEOPraHU4eCcKHX
COeIUHEHMIA.
KomimiekcHbIe
coeTHHEHHUs

Conep:xkanue yueOHOro MaTepuaJia

Knaccudukanust okcumoB, OCHOBaHUH, KUCIOT U COJICH

['eneTnyeckasi CBA3b MEXIY KJIaCCAMH HEOPTAHUUECKUX COSAUHEHUN

Knaccudukanmsi, ctpoeHre, HOMEHKIIATypa, MOJy4YeHUe KOMIUIEKCHBIX COCTMHCHHUH, BUIBI
XUMHUYECKON CBSA3U B KOMIUIEKCHBIX COeIMHEHUsIX. [[puMeHenus B MeIuinHe
CocraBieHrne XUMHYECKUX GOPMYJT COCTUMHEHHUI B COOTBETCTBUU CO CTENIEHBIO OKUCIICHUS
XHMUYECKHX DJICMCHTOB.

3. [IpakTHYeckoe 3aHATHE:

N3yueHue CBOMCTB KJIACCOB HEOPraHUUYECKUX COCMHEHUH.

N3ydeHue CBOMCTB KOMIUIEKCHBIX COEUHEHUM.

Knaccudukanus, cTpoeHre, HOMEHKIIaTypa, MOJyYeHHEe KOMITJIEKCHBIX COSTMHEHHH.
Buapl xumuyeckoi CBA3M B KOMILIEKCHBIX COCTMHEHUSIX.

Bubl XuMU4eCcKO#l CBSA3M B KOMILJIEKCHBIX CO€IUHEHUSX.

JlaGopaTopHbie onbITHI. JleMOHCTpaIiu.

CamocrosiTenbHas padoTa 00y4arOmmMXcs

IoAroToBKa MI/IHI/I-Ta6J'II/IIII)I, YHOPpa)KHCHHUA 11O YCTAHOBJICHUTIO Te€HETHYECKOM CBSI3N MCKAY KiacCaMiU
HEOPraHUYECKUX BEILECTB, COCTABIEHUE KPOCCBOPOB, INIOCCApUs. Y IPAXKHEHUS 110 COCTABICHUIO
bopMy 1 HOMEHKJIAType KOMITJIEKCHBIX COSTMHEHUM, COCTABJICHUE CXEM, WIUTIOCTpaIuil, MoJIeieH 1

zp.

Pa3nea 3. PacTBopbl.
JAucnepcHblie CHCTEMBbI

3.1. PacTBOpHBI.
PacrBopumocTb
BelIECTB B BOJIE.

Coaep:xxaHue yueOHOIro MaTepuaJia

PactBopel. THUIIBI pacTBOPOB.

Mexanu3m 00pa3oBaHus PACTBOPOB U MX KJIaCCU(PUKALINU.

3HaueHUE pacTBOPOB B )KU3HEAEATEIBHOCTH OPraHU3Ma.

Boga kak pacTBopuTens.

PacTBOpeHue kak (pU3MKO — XUMUYECKUI TIpOIIecC.

TepMoauHaMuKa mpouecca paCTBOPEHUS.

PactBOopHrMOCTS.

3aBUCHMOCTh PAaCTBOPUMOCTH Pa3JIMYHbBIX BELIECTB OT IPUPOJIbI PACTBOPUTEIS, TEMIIEPATYPhl U
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JIaBIICHUSI.
Huddysus B pacTBOpax.

KommuraruBHble CBOICTBA pa30aBIeHHBIX PACTBOPOB.

Pacnpenenenue BemecTsa MEXAY IBYMsI HECMEIIMBAKOUIUMHUCS KUIKOCTSIMMU.

CamocrosiTesibHasi padoTa 00y4armmxcs
Pemmenue 3a1a4 1o croco6aM BeIPaKEHHUsT KOHIIEHTPAIM PAaCTBOPOB, TECThI, COCTABICHHE IIIOCCAPHUS

3.2. lucniepcHbIe
CHCTEMBI.
Koa1onaubie
pacTBOpPHI.

Conep:kaHue y4eOHOIr0o MaTepuaJa

JlucriepcHbIe CUCTEMBI U X KITaCCU(DUKAIIHSL.

OO6m1as XxapakTepucTrKa a3po30JIei, CyCIIEH3Ui 1 SMYJIbCUH.
MeToibl OJTyueHHs] U OYMCTKH KOJUIOUHBIX PACTBOPOB.
Meroas! qucneprupoBaHusl.

KoneHcannoHHbIe METO/IbI.

MGTO[IBI OYMCTKH KOJUIOMAHBIX PaCTBOPOB.

OnTHyeckre CBONCTBA AUCIIEPCHBIX CUCTEM.
DNEKTPUYECKHE CBOMCTBA TUCTIEPCHBIX CUCTEM.
CtpoeHue MUIEI.

OnexTpodopes U AIEKTPOOCMOC.

YcToiuuBOCTE U KOoaryJjsanus KOJJIOMIHBIX CUCTCM.

4. IlpakTHyeckoe 3aHATHE:
Knaccugukarus 1ucnepcHbIX cucTeM
N3ydeHune cBOMCTB KOJJIIOMAHBIX PACTBOPOB
MeToabl OUUCTKH KOJUIOUAHBIX PACTBOPOB.

CamMocTosiTeJIbHAS paGOTa 06yqaloumxca: CocraBieHue OIMPOCHEBIX KapT, COCTABJICHUC KPOCCBOPAOB

3.3. CnnocoonI
BBIpa:KeHUsl
KOJINYECCTBCHHOI'O
COCTaBa PacCTBOPOB.

Coaep:xanue yueOHOro MaTepuaJia

MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.

MonsipHas KOHUEHTpaLHMs.

DKBUBaJICHT BEIICCTBA

MossipHast KOHIEHTpALKs SKBUBAJICHTA.

PacueTs1, mpoBoaMMBIE TIPU pa30aBICHUN KOHIIEHTPUPOBAHHBIX PACTBOPOB M CMENIMBAHUN PACTBOPOB
C pa3JIMYHOM MAacCCOBOM J0JIEW pacTBOPEHHOI'O BELIECTBA.

5-6. [IpakTHyeckoe 3aHATHE
W3yueHne alropuTMOB PEIICHUS 3a/1a4 110 IPUTOTOBJICHUIO PACTBOPOB
Pernrenue pacueTHBIX 3a7a4 10 MPUTOTOBJICHHUIO PACTBOPOB .
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CamocrosiTesibHasi padoTa 00y4YarOIMXCH:

BrinonHenue ynpaxxHeHUH B pacyeTax IPUTOTOBIIEHUS PACTBOPOB IIyTEM CMELIMBAHUS PACTBOPOB
OJIHOTO U TOTO K€ BELIECTBA pPAa3HOM KOHIIEHTpPAIMM C HCIOJIb30BAaHUEM IpaBUiIa «KpPECTay.
CocrasieHue rioccapusi

Pa3znea 4. PacTBopbl

3JIEKTPOJIUTOB
Conep:kaHue y4eOHOIr0o MaTepuaJa
Teopust MEKTPOTUTHUECKOMN TUCCOIMALINU.
[Tpouecc nuccounanuu.
CremneHpb AMCCOIMAIINH.
Cuna snexTpoauTa
Koncranra quccouuanum.

41 T XHUMHUYECKUE PEAKIUN MEXKAY IEKTPOIUTAMH.
L Leopui MonekynsipHble, TOJHBIE U COKPAIICHHbIE HOHHBIE YPaBHEHUS.
JIEKTPOJIUTHYECK .
oi Boja kak cina0blif 371€KTPOJIUT.

7. IlpakTHYeCcKOe 3aHATHE

AUCCOIUALMH

CocraBiieHU€ ypaBHEHUN CTYNIEHYATON JUCCOIHAIINH.

CpoiictBa kucnor. CsoiictBa ocHoBaHuii. CBoiicTBa comneil. OcOOEHHOCTH CBOWMCTB KHCJIBIX COJIEH.
BzanMocBs3b MEXAY KUCITOTaMU, OCHOBAHUSIMHA U COJISIMH.

CocraBiieHHE MOJIEKYJISIPHBIX, MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH.

PacueTHble 3a/1a4u 110 ONPEAETEHUIO CTENMEHU M KOHCTAHTBI IUCCOLIMAIIMH.

CamocrosiTesibHAst pa0oTa 00y4aAKOIIUXCSA: YIIPAXKHEHUS 110 TEME, TECThI, COCTABIIEHUE KPOCCBOP/IOB,
CO3/IaHUE MYJIbTUMEIUINHBIX MPE3CHTALIMI

4.2. CeoiicTBa
KHCJIOT,
OCHOBAaHMIA, coJjiei
B CBeTe TEOPUH

Coaep:xanue yueOHOro MaTepuaJia

[TpoTonoruyeckast TEOPHs KUCIOT M OCHOBAHHH.

MexaHu3M Iuccoluanuy KUCIOT, OCHOBAHUM, COJIEH.

Bomoponnsrii mokaszarens pH, cpeaa BOAHBIX paCTBOPOB AIIEKTPOJIUTOB.

[Tonsitue o OydepHbIX pacTBopax. Bumpl OydepHbix cucteM. MexaHu3M JeiicTBUsl Oy(epHBIX CUCTEM

8. [IpakTHYecKoe 3aHATHE:

sjekTpoauTuyeck | CocTaBiieHNE ypaBHEHUN pEeaKIIMi B MOJIEKYJIIPHOM U MOHHOM BHJIE;
ol BrinosiHeHne 3a1aHusl Ha OCYIIECTBICHHE TPEBPALICHUIN BEIIECTB
AMCCOLUALIVH. [TpuroroBnenue 6y(epHbIX pacTBOPOB.
Bydepurbie pactBopbl | CamocTosiTeJibHasi  pa6oTra  00y4alONIMXCS:  YOPQKHEHHS [0 TEMe, COCTABJICHHE CBOJHOU
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00006m1aronieit TabJauIIbI, rI0ccapus

4.3. T'mapoaus coaeit

Coaep:xaHue y4eOHOIr0 MaTepuaJia

CymHoCTh npouecca ruapon3a.

['uponu3 pa3nuyHbIX TUIIOB COJIEH.

Crenens ruipoausa.

3aBUCUMOCTD CTETIEHU I'MIPOJIN3a OT IPUPO/IBI COJIH, €€ KOHLIEHTPAIMU U TEMIIEPATYPHI.
M3MeHeHue cTeneHu TuIpoJin3a.

9. IlpakTHYecKoe 3aHATHE:
W3ydenue ruipoinmsa coieil pa3Horo THIIA.
CocraBieHue ypaBHEHUE THIPOJIH3a PA3IUYHBIX TUIIOB COJIeH B HIOHHOM U MOJICKYJIIPHOM BH/IE

CamMocTosiTeJIbHAS p360Ta oﬁyqamumxca: CocraBieHue OIMPOCHLIX KAPT, COCTABJICHUC KPOCCBOPAOB

Pasnen S.
OKHCJINTETBHO-
BOCCTAHOBHTEJIbHBIE
npo1ecchl

5.1. OKuCIUTEIHLHO-
BOCCTAHOBUTEJIbH
ble peaKIuu.

Coaep:xxanue yueOHOro MaTepuaJia

CyIIHOCTh OKUCTUTEIEHO-BOCCTAHOBUTEIHHBIX PEAKIIUM.

[loBTOpEeHHE TEOPETUYECKOTO MaTepuaa: TUIbl XUMHUYECKMX pEaKIHi, CTeNeHb OKUCIEHUS,
AIEKTPOOTPHUIATEIHHOCTD

OrnpezneneHne U OCHOBHBIE MOJIOKEHUSI TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM
buonornueckoe 3HaU€HNE OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIX ITPOILIECCOB
OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA U MEPUOANYECKAs CUCTEMA

Merton 3neKTpoHHOTO OanaHca

MeTtoa 31eKTpOHHO-UOHHBIHI

Baxknaenmme OKMCIMTETN U BOCCTAHOBUTEITH

10. IIpakTHYecKoe 3aHATHE:

CocraBiieHHEe ypaBHEHUN OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJOM 3JIEKTPOHHOIO
OanaHca 1 HOHHO-3JIEKTPOHHBIM METOIOM.

Pemenns skciepuMEHTANIBHBIX 33]1a4 M YIPaKHEHHUH Ha cocTaBieHue ypapHeHnd OBP.

CamocrosiTeibHass padoTa 00y4aOImMXCs
Ynpaxkuenus no cocraBiiennto OBP, Tectsl

Pasznen 6. OcHOBBI
CTPOEHUsl
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OpPraHuYecKux
coeTNHEeHn

6.1. OcHOBBI cTpPOEHHS
OpPraHUYecKux
coeIUHEeHU

Conep:kaHue y4eOHOI0 MaTepuaa

Teopus cTpoeHUs OPraHUYECKUX COCTMHEHUM.

Knaccudukanus opraHu4ecKux coeIMHEHUN.

DNEeKTpOHHAas CTPYKTypa aToMa yIJiepo/ia B OpraHMYECKUX COSAUHEHMSIX.

XUMHYECKUE CBA3U B OpraHUYeCcKUX COC/IMHECHUSIX. S p ,
S ’pz s 'pg- rudpuIu3anus

B3anMHoOe BiusiHHE aTOMOB B MOJIEKYJIE.

ITonsiTHE O TOMOJIOTMYECKUX psAlax. ['omomornueckas pa3sHOCTh COCTaBa

Bunsl uzomepuu. CtpykrypHas uzomepus. Ctepeonsomepus

[TonsiTHEe 0 PYHKIIMOHATBHBIX TPYIIIAX

OCHOBHBIE KJIACCHI OPTAHUYECKUX COETMHEHUI, HOMEHKIIATypa, UX CTPOCHUE, CBOICTBA, MTOIYyYEHUE U
IIPUMEHEHUE.

11. IlpakTHYecKoe 3aHsITHE

CucremaTnueckasi HOMEHKJaTypa opranndeckux coenqunenuii MIOITAK.

Pemenue ynpaxHeHuil Ha cocTaBlieHHE Ha3BaHUI OpraHUYECKUX COEMHEHHH 1o ux Gopmynam u
Harnucanue GpopmMy coequHeHUM 110 Ha3BaHusIM. JlemoHcTparuu. JIabopaTtopHbI€ OMBITHI.

CamocTtosiTe1bHAs padoTa 00yUYaIOIINXCS: YIIPAKHEHUS 110 COCTABICHUIO YPAaBHEHUH peaklny,
M30MEPOB, COCTaBJIEHHE KPOCCBOPAOB, INIOCCAPUI

Pazpen 7.
YriaeBoaopoasl

7.1. YrieBoaopoabl

Coaep:xxaHue yueOHOIro MaTepuaJia

Knaccugukarus yrieBogopo/ios.

CpaBHuUTENbHAS XapaKTEPUCTHKA CTPOCHUSI, XUMUYECKHUX CBOWCTB yIJI€BOIOPO/IOB.

Kondopmanus ankaHos.

I'omonornyeckne psapl aTKaHOB, AJIKEHOB, aJIKMHOB

Hasanue coequHenui 1o CUCTEMAaTUYECKOM HOMEHKIAType YB

Peakunu >nMMHUHUPOBHHUS, PEAKIIUH 3JIEKTPODUIBLHOTO MPUCOESAMHEHUS U 3aMEIICHHUS.
ApoMaTudecKkue yriieBoA0pOIbl.

Crtpoenune Oenzomna. ApomatudHocth. HoMeHkmarypa um mzomepusi. dusnueckne cBoicTBa.CriocoOsl
MOJIy4EHUS.

XYMMHYECKHE CBOMCTBA: PEAKLMH AIEKTPOPHIBHOTO 3aMEIleHUsT B apOMAaTHYECKOM fJIpe; peaKluu
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OKHCJICHHS U BOCCTAHOBJICHUS; peaklMu B O0OKOBOI1 ienu. Me3zomepHblii 3 dekT.
OtaenbHbIC MPEACTABUTENH.

12. IIpakTHYecKoe 3aHsITHE

Pemenne ynpakHeHUN M CUTYallMOHHBIX 3a/lad Ha HOMEHKJIATypy UM H30MEPUIO aJIKaHOB, AJIKEHOB,
AJIKUHOB.

CocraBieHne ypaBHEHUH peaklMii, NOJy4EHUs yIIIeBOJOPOIOB.

CocraBieHHe ypaBHEHUH PEaKIMH, OTPAXKAIOIINUX XUMUYECKUE CBOMCTBA JIKAHOB, aJIKEHOB, aJIKHHOB.
ITorao3upoBaHre XUMHYECKUX CBOMCTB Ha OCHOBE CTPOEHUS U HAIMCAHUE YPABHEHUN PEaKLINM;
YcTaHOBIIEHHE CTPOCHHUS BELIECTB HA OCHOBE €r0 XMMHUYECKUX CBOWCTB.

TecToBblil KOHTPOJIb. JIabopaTOpPHBIE OMBITHI.

CamocrosiTeibHas padoTa 00y4aOImMXCs
IIOATrOTOBKA MI/IHI/I-Ta6JII/IIII)I «OCHOBHBIE  KJIACCHI OpPraHn4e€CKux COGHHHGHHﬁ)), COCTaBJICHHUEC
KPOCCBOPOB, II10CCapusi

Pa3pea 8.
Kucaopoacoaep:kammue
OpraHuvecKue
coeTHHEHUs

8.1. Cnupthl. PeHOIbI.

Conep:xkaHue y4eGHOT0 MaTepHaja

DuU3NYECKUE U XUMUYECKHE CBOMCTBA CIIMPTOB: KUCIOTHO-OCHOBHBIE CBOMCTBA, PEAKIIUH
HYKJI€0(UIHHOTO 3aMEeIIEeHHS, pEaKIIUU YIMMUHUPOBAHUS, PEAKIINH OKHUCICHHUS.
CniocoOslI 1osty4eHus CIupToB.

JIByX U TpexaTOMHbIE CIUPTHI.

DeHoJIbI: HOMEHKJIATYypa U U30MEpHUs, XUMUYECKHE CBOMCTBA, CITIOCOOBI TOTyYECHHS
ApomaTtuyeckue cnupThl. OTeIbHbIE IPEICTABUTEIN.

13. lIpakTHYeCcKOe 3aHATHE:

«Hanucanue ¢popmys roMoJI0TOB, H30MEPOB CIIUPTOB, (PEHOJIOB;

CucremaTnueckasi HOMEHKJIATypa CIUPTOB U (DEHOJIOB;

CpaBHHTENIbHAS XapaKTEPUCTUKA KUCIOTHOCTH OJJHO- MHOTOATOMHBIX CIIUPTOB U ()EHOJIOB,;
XapakTepHucTUKa CBOICTBA CIUPTOB U (DEHOJIOB;

OOBbsicHEHHE 3aBHCHUMOCTH XUMHMUYECKHX CBOICTB OT CTPOCHHMS MOJEKYJIbl W B3aHMMHOTO BIIMSHUS
aTOMOB;

BrInosHeHne KauecTBeHHbIX peakiuii. JJabopaTopHble ONbITHI.

CamocrtosiTeibHast padota o0yuaromuxcs: Pemenne 3a1a4 no cnoco0am BbIpaKeHUs KOHLIEHTPAIHiA
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pacTBOpPOB, pedeparhl, COCTABICHUE TII0CCAPHSL.

8.2. Anpaeruanl u
KETOHBI.

Conep:xkanue yueOHOro MaTepuaJia

Knaccudukanmst okcocoeuHeHUH.

HomeHnkunarypa u uzomepus.

CnocoObI OTyYeHUS.

du3nyecKue CBOMCTRBA.

XHUMHYECKUE CBOWCTBA: PEAKIIMU HYKJICO(DHUIBHOTO MPUCOSANHEHUS, PEAKIIMA OKUCIICHHS, PEAKIuu C
Y4acTHEM YTJIEBOJOPOIHOTO pajHKaa.

OT1eJIbHBIC MPEJICTABUTEIIH.

14. TIpakTHYecKoe 3aHsITHE

Hanucanue ¢popmys roMoJI0rOB 1 H30MEPOB aJIbJICTHIOB U KETOHOB

CucremaTnueckass HOMEHKIIATypa allbJ€ru10B U KETOHOB;

Hanucanne ypaBHeHUI peakunii aJibJIETUIOB U KETOHOB;

BrinosiHeHNE KaueCTBEHHBIX PEAKIIMI Ha aibJIETHU/Ibl U KETOHBI;

ITporao3upoBaHue CBOMCTB JIbAETUA0B U KETOHOB HA OCHOBE UX CTPOCHUS. [[eMOHCTpaluy.

CamocTosiTeIbHAsI PA60Ta 00yYAIOIINXCH COCTABIICHNUE ONIPOCHBIX KapT, COCTaBICHUE KPOCCBOP/IOB,
rioccapusi

8.3. KapoonoBbie
KHCJIOTHI.
I'mapokcuKucIoTHI.

Conep:xanune y4e0HOro Marepuasa

Knaccugukanus kapOOHOBBIX KUCIOT.

MoHokapOOHOBBIE KHCIOThI: HOMEHKJIATypa U H30MepHsl; CIIOCOOBI MOTy4eHus; PU3NUECKUe CBOICTBA.
XUMHYEeCKHEe CBOMCTBA MOHOKAapOOHOBBIX KHCIIOT: KHCJIOTHBIE CBOICTBA; peaklUu HYKJICOPHIBHOTO
3aMeEIIeHUs; PeaKLUHU C yYaCTHEM PaJUKaIOB MOHOKapOOHOBBIX KUCIIOT.

JlnkapOoHOBBIE KUCIOTHI: HOMEHKJIATypa, H3oMepus, (U3NIecKue 1 XUMUYECKIE CBONCTBA.
['MapOKCUKUCTIOTHI Kak OM(yHKIMOHAIbHBIE coequHeHns. Ctpoernne. Homenkiatypa.

N3yueHne XMMUYECKHUX CBOMCTB OTAEIBHBIX NIPEACTABUTEIEH OKCUKHUCIIOT.

OnTHueckasi U30MepHs THAPOKCUKUCIOT. [[pMeHeHne B MEIUIIMHE.

15. [IpakTHyeckoe 3aHsITHE:

®opMyJIbl TOMOJIOTOB U U30MEPOB OPraHUYECKUX KUCIOT U Ha3bIBaTh UX 110 CUCTEMATUYECKON
HOMEHKJIATypE;

[TpoeknroHHBIE (OPMYIIBI CTEPEU3OMEPOB TUIPOKCUKHCIIOT;

CpaBHMBaHNE KHCJIOTHBIX CBOMCTB KUCIIOT;

YpaBHEeHHS peakluii, XapaKTepHU3yoIIre o0IIie KUCIOTHbIE CBOMCTBA;

YpaBHEHHsI peakIuil HyKJI€O()HIBHOTO 3aMEIICHHS ¥ C YYACTHEM PAJIMKATIOB MOHOKAaPOOHOBBIX
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KHUCJIOT;
YpaBHeHus cienupUUecKuX peakiuii JMKapOOHOBBIX KUCIOT U THIPOKCUKHUCIIOT. JleMOHCTpanuu.

CamocTrosiTeIbHAs padoTa 00YYAIONINXCS: YIIPAKHEHUS 110 TEME, TECThI, COCTaBICHHE KPOCCBOP/IOB,
HOAr0oTOBKA pedepaTa ¢ Mpe3eHTaluei, riaoccapus

8.4.
TpuanuiarauuepuHbl

Conepxxanue y4eOHOro MmarepuaJia

Junuasl. Knaccuduxanus nunuaoB. bruonoruueckoe 3HaueHUE JTUIHUIOB.

OO01as xapakTepucTUKa U cTpoeHus xupoB. Homenknarypa

N3yuenne Gpu3nYecKUX U XMMUYECKHX CBONCTB KUPOB

['maponn3 KUCIOTHBIHN U IEIOYHOM, THAPOTEHU3AIMS KUAKHUX KUPOB. OKHCICHUE )KUPOB
OmnpezneneHue KayecTBa KUpa: TeMIIepaTypa IJIaBIeHUs, HOJAHOE YUCIIO

buosiornyeckas poJib JKUPOB.

16. IIpakTHYeckoe 3aHsITHE

(bopMyJIBI )KUPOB U J1aBaTh UM Ha3BaHMS [0 CUCTEMATHUECKOW HOMEHKJIIAType;

U3yYeHHUE CBOWCTB TPHALMIITIIMIIEPUHOB: HANIMCAHUE YPABHEHHI PEaKIUil dTepUPHUKAIIMU, THAPOIIH3a,
OKHCJICHUSA, THAPOIrCHU3AMHU KUPOB. I[eMOHCTpaIII/II/I.

CamocTosiTeJIbHAS paﬁoTa oﬁyqamumxcn CO31aHHuC MYHLTHMeﬂHﬁHBIX HpeBeHTaL{I/Iﬁ TEMC, TCCTHI,
COCTAaBJICHHUC TIJI0OCCapuid

8.5. IIpocTpaHcTBEHHOE
CcTpoeHHe
OPraHMYecKux
coeTUHEHUH.
OnrTuueckas
AKTUBHOCTb.

Conep:xkaHue y4eGHOr0 MaTepHuaja

CtpyKTypHast U30Mepusi, CTEPE030MEPHsI, TEOMETPHUECKAst U30MEPHS], ONTHYECKAsI N30MEPHSL.
OnTnyeckast akTUBHOCTb.

MoutouHas KHCIO0TA.

[Tpoexionnble popmysl Duriepa .

Mounekysl, cofeprxkaiiue 6oee 0JHOro aCUMMETPUYECKOTO LIEHTpa.

Homenkiiatypa crepeon3oMepos .

Kongopmanus monekyn. Kondopmaiiys npon3BoJHBIX [UKJIOTEKCaHa.

Pa3nenenue sHaHTMMEPOB. ACUMMETPUUYECKHI CUHTES.

17. llpakTHyeckoe 3aHATHE
Hanucanue npoekunoHHbIX Gopmyn Ouiiepa KOHPUTyparMOHHBIX H30MEPOB.
[TpoekunoHHbIe (HOPMYIIBI CTEPEOU30MEPOB THAPOKCUKHUCIOT .

CamocrosiTeibHass padoTa 00y4aOImMXCs
PaboTa ¢ yueOHOI TUTEPATYpOii, MOATOTOBKA pedepaToB U JOKIAI0B YIPAKHEHHUS 110 TEME,
COCTaBJIEHUE KPOCCBOPJOB, INIOCCAPUSI.

Pa3zgen 9. Yriaesoabl
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9.1. MoHocaxapu/bl.

Conep:kaHue y4eOHOIr0 MaTepuaJia

Knaccudukanus monos. Homenkiarypa.

buonornueckas posb yriieBoJ10B.

Crepeonsomepust MOHO3. MyTapoTanusi.

[uxmaeckue ¢popmbl. TayTomepus.

W3yd4eHnst XMMUYECKUX CBOMCTB MOHOCAXapua0B. Peakiiu OTKPBITON U IUKIUIeCKON (opm.
['moko3a, ppykTo3a. [Ipumenenue B MeiuIIMHE

18. IlpakTHyeckoe 3aHsITHE:
(du3nvecKre U XUMHYECKHE CBOWCTBA MOHO3.
OtnenpHBIC MPEACTABUTEIN MOHO3: TIII0K03a, GPYKTO3a, rajJjakrosa, pudosa.

CamocrosiTesibHAsi paboTa 00y4aKOUIUXCS:
ypaBHEHHSI PEaKIMH 110 TEME, TECThI, COCTABJICHHE TJIOCCApHUs

9.2. Oaurocaxapuisbl.

Conep:xkanue yueOHOro MaTepuaJia

Onurocaxapu/sl (caxapo3a, MaJIbT03a, JIaKT03a) : CTPOEHHUE, CBOMCTBA.
HOJII/IcaxapI/IIH)II KpaxmaJl, KJICTYaTKa, INNIMKOI'CH.

CpaBHuUTENbHASA XapaKTEPUCTUKA CTPOCHMSI U CBOMCTB MOJIMCAXapHUI0B
['mpposns

19. IIpakTH4eckue 3aHATHS:

Honucaxapuabl.
®opMyJibl caxapo3bl, JaKTO3bl, MAIBTO3bI, (PPAarMEeHTHI LIETIH LEJUTI0N03bl U KpaxMaia;
YpaBHEHUs peakuil THIPOJIN3a.
JlaGopaTopHbI€ OMBITHI.
CamocrosiTeibHas pa6oTa o0yyaromuxcsi: pabora ¢ HHGOPMAIIMOHHBIMU CPEICTBaMHU O0Y4YEeHHUS Ha
OyMa)KHOM U 3JIGKTPOHHOM HOCHUTEJSIX, TECThI, COCTaBJICHUE TJI0CCApUs
Pa3nen 10
A3oTcoaep:xamue
OpraHm4ecKue

coeJUHEeHHU
Copaepxxanue yueOHOro MmarepuaJia
A3oTconepikale OpraHn4eckiue CoeIMHEHUS

10.1. AMuHBI CrpykrypHble popmyinbl. U3omepus. Homenknatypa

CrniocoOblI nosy4eHust
duznueckre cBOMCTBa aMUHOB
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XUMHUYECKUE CBOMCTBa aMHHOB. AMUHBI — OPTaHUYECKHE OCHOBAHUS
ApomaTHYeCKHe aMUHbI

20. ITpakTH4YecKue 3aHSITHSI

DopMyJIbl aMUHOB,

VYrpaxHEeHUs 110 CUCTEMATUYECKO HOMEHKIIATYPE;
OObsicHEHHE IPOSBIEHUS OCHOBHBIX CBOWCTB Y aMHUHOB;
OOBsicHEHHE B3aUMHOI'0 BIIMSHUS aTOMOB B MOJIEKYJIaX AMUHOB;
N3yuenne Gpu3nyecKrx M XUMHUYECKIX CBOWCTB AMUHOB;
[Tporno3upoBaHue CBONCTBA HA OCHOBE CTPOEHHUS.
Jemonctpanuu. JJabopaTopHbIE OIBITHL

CamocrosiTeibHasi padoTa 00y4aromIuXxcs:
ypaBHEHMsI pEaKkIMU 10 TEME, IOJIrOTOBKA pedepaTa ¢ pe3eHTaluei.

10.2. AMMHOKHCJIOTHI

Coaep:xxaHue y4eOHOIro MaTepHuaJia

AMUHOKHUCIOTBI: XUMHUYECKOE CTPOCHHE, HOMEHKIJIATypa U U30MEpHsl.
KwncimoTHO-0CHOBHBIE CBOMCTBA.

dusnyeckue cBOHCTBA AMHUHOKHUCIIOT

[TpupoaHbIE 0-aMUHOKHUCIIOTHI: KIIAaCCH(UKAIMsI, HOMEHKIIATypa, CTEPEOU30MEPHSL.
[Tomydyenne aMUHOKHUCIOT. [ Maponan3 6enKoB.

CI/IHTGTI/I‘IGCKI/IC METOAbI nonyquI/m AMUWHOKHCIIOT

[IpuMeHeHre aMUHOKHUCIIOT

21. IpakTHyecKue 3aHITHS:

DopmyIibl aAMUHOKHUCIIOT

YnpaxxHeHus o CUCTEMAaTUYECKON HOMEHKIIATYyPE;

OO0bsicHeHHe TTPOsIBIIEHUS aM(POTEPHBIX CBOWCTB Y aMUHOKHUCIIOT;
OO0BsicHeHHEe B3aUMHOTO BIUSHUSI aTOMOB B MOJICKYJIaX aMUHOKHCIIOT;
Nzydenne Gpu3nuecKux 1 XUMHUYECKIX CBOMCTB aMUHOKHUCIIOT;
IIporaozupoBaHue CBOMCTBA HA OCHOBE CTPOEHUS.

JlabopaTopHBIE OMBITHI.

CamocrosiTeibHast padoTa 00y4yaommuXxcs

YPAaBHCHUSA PCAKIUH T10 TCMC, ITIOATOTOBKA pe(bepaTa C HpCSCHTaHHCﬁ, COCTAaBJICHHUC I'JIOCCApPHUs.

10.3. Ilentuasl. Beaku.

Py6exublii

Conep:kaHue y4eGHOro MaTepuaJjia

[Tentuast u 6enku. Knaccudukanus, ctpoenne. CBolicTBa OENKOB.
buonoruueckoe 3HaueHue 6enkoB. [IlpuMeHeHue B MeIMIIMHE
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CocraBieHre ypaBHEHUH peakiMii 0 TeHETHYECKOH CBSI3U MEX/1y YIJIEBOJAOPOIaMH,

peiTHHTOBBII
KHCJIOPOJICOACPKAIIMMU U a30TCOIEPKAIMMHU OPraHMYECKUMU COSTMHEHUSIMU

KOHTPOJIb.
22. IlpakTH4YecKue 3aHSITHSI
BrlmosiHeHne Ka4eCTBEHHBIX peakinii Ha Oenku. JlemoHcTpanmn. JIabopaTopHbIC ONBITHI.

CamocrosiTesibHasi padoTa 00y4armmxcs
Pabora ¢ yueOHOI IuTepaTypoii o OHOJIOTUYECKON POTH OSJIKOB U HYKJICHHOBBIX KUCIIOT, TIOJTOTOBKA 1

pedepara ¢ npe3eHTauei.
KoncyabTanum 8
Bcero: 144

HJ'ISI XAapPaAKTCPUCTHUKU YPOBHS OCBOCHU yqe6H0ro MaTepHrajia UCIIOJIb3YIOTCA CIICAYIOIIUC 0003HAYEHMUS:

1. — 03HaKOMUTEINBHBIN (y3HABaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKLMHU WIIH 110J1 PyKOBOJCTBOM)
3. — IPOAYKTUBHBIHN (IUTAHUPOBAHHUE U CAMOCTOSTEIILHOE BHIIIOJTHEHUE JICATEIIbHOCTH, pEIIeHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIN3AIIMU YYEBHOM A CIATLIAHBI

3.1. TpebGoBanusi K MaTepPUAJIbLHO-TEXHUYECKOMY 00eCcneYeHH 0
Peanu3anus nporpamMMbl TUCHUIUIMHBL TpeOyeT Hanu4usa ydyeOHoro kabuHera Xumuu. OH jk€ MOXKET
SIBJISITHCS 1 JTAOOPATOPHBIM KaOMHETOM JIJIsl BBITTOJTHEHHUS TIPAKTUIECKUX 3aHITHH.

OobopynoBanue yueOHOro kaduHera:
Mebenb 1 cTanmoHapHoe 000py10BaHue

1.

NGk~ WN

[Mkads!l 1519 XpaHeHUs JIEKAPCTBEHHBIX CPEACTB, PEAKTUBOB, XUMUYECKOW MOCYbl, HATJISIIHBIX
nocoowuii, 000pyI0BaHUS

[lIxad BBHITSHKHON

Cron xadenbHbIN A HarpeBaTeIbHBIX MPHOOPOB

Knacchaas nocka

HIxad s Tabuuig

CreHanl

Celi st XHMUYIECKIX PEaKTHBOB

PakoBuna

Texnuueckue cpeacTsa o0yueHust

1.
2.
3.

Komneiotep 1 mporpaMMHoOe oOecrieueHue
MynbTUMEANIHBIA TPOEKTOP
OKpaH

OO6opynoBaHne NPAKTHYECKUX AYAUTOPUII U padoYuX MeCT
Crenapl, TA0UIBI, IJIAKATHI

BOoo~NoOR~WDNE

0.
11.
12.
13.
14.
15.
16.

Ilepnonnueckas cucrema sieMmeHnToB [[.1. Menneneesa
PacTBOprMOCTH KMCIIOT, OCHOBaHHUI, COJIEH B BOJIE
Psn nanpsxkeHnit MeTanioB

[TpaBuna TeXHUKH 0€30MaCHOCTH

Krnaccudukanust opraHnueckux BeIecTB

Bunel rubpuanzanum aroma yriepoaa

Ctpoenue MOJIEKYJIbl METaHa

CrpoeHue MoJIeKyJIbl 3TeHA

CtpoeHune MOJIEKYJIbI alleTHIeHa

AJnKaHBI

AJKeHbI

AJKUHEBI

CBoiicTBa KUCIOPOCOAEPKAIINX COSTUHEHHU I
Tayromepust D-T10K036I B pacTBOpe
0-aMHMHOKHCJIOTEI, BXOJISIIME B COCTAB OCIKOB
OyHKIHUOHAIBHBIE TPYTIIHI

Anmapatsl 1 NpulOpbI

©CoNoR~WNE

Beckl anHanuTuueckue ¢ pa3HOBECOM

BECHl TEXHHUUECKHUE C PA3HOBECOM

pH-MeTp, MUIITUBOIBTMETP (MM HOHOMED)

Pedpaxromerp

TepmoMeTp pTyTHBIH cTeKISTHHBIN 1adopatopHsbnii B 1° C ot 0° C mo 100° C
Muxkpockorn 61oI0rn4ecKui

Apeomertp

CriupromMeTp CTEKISIHHBIN (Ha0op)

bans BogsHast 1abopaTopHas ¢ SJIEKTPUISCKUM TIOJOTPEBOM
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10. ITeub TurenbHas

11. DnextporuTka JabopaTopHas

12. JIuctrimsarop

13. CnuproBka

14. Ilkad CymUIbHBIN JIEKTPUISCKHUI
15. Ornerymmrens

16. XooguisHUK

17. Kownreitnep c neckom

JlabopaTopHasi mocyaa M XUMH4YeCKHe NPHUHAVIEKHOCTH
brokcsl
broperka npsimasi ¢ KpaHOM WJIM OJIMBOM BMeCTUMOCTBIO 10 mu1, 25 mu
Boponka naboparopHas
Konba koHnueckast pa3HOi eMKOCTH
Kon6a mepHas pa3HON eMKOCTH
Kpyxxku paphopossie
[Tanouku CTEKISTHHBIE
IInnerka rinazHas
[Tunrerka (Mopa) ¢ 0gHOM METKOM pa3HOM BMECTUMOCTHIO
IInnerka ¢ neneHussMHU pa3HOU BMECTUMOCTBIO
CrakaHbl XUMHYECKHUE PA3HON €eMKOCTH
Crexiia npeIMeTHbIE
Crekiia mpeIMeTHBIE C YTIIyOJIEHUEM JIJIs KalelbHOTO aHalIu3a
Cryrmka v ecTHK
Turmu papdoporsie
[{unuHapsl MEpHBIE
. Yamka BelmapuTenbHas
banka ¢ nmpurepToit mpooKoit
bymara ¢unbTpoBanbHas
. Bara rurpockonnueckas
['pyiia pe3suHOBast 17151 MUKPOOIOPETOK M MTUMETOK
. depxarens it mnpoOHpOK
HITatuB 11 npoOUpoK
Epmm 151 Moiiky ko6 u mpoOupox
Kancynaropka
Kapanmamm no crexny
Ho>xuuner
[Tanouxu rpapuToBHIE
TpyOku pe3uHOBBIE COEAMHUTENBHBIE
[IItaTuB n1abopaTOPHBIN I 3aKPETIIEHUS OCYAbI U TPUOOPOB
[Iumie! TUTENBHBIE
OuIbTpHI 6€330JIbHBIE
TpyOKu CTeKJIIHHBIE
TpyOxu XIopKasbIeBbIe
Kpucranauzatop
Crexna yacoBble
OKcHUKaTop
. AnTeuka JUIs OKa3aHHs MEePBOM METUIIMHCKOM MOMOIIY MPU 03KOTax, mope3ax

CoNoOA~WNE

WWWWWWWWWRNNRNRNNNONNNNNRE R RRRERRR R
LN wWWNMPRPOOONOORWNMNEOOONDOITEWNEO

OpraHuyeckne M HeOpraHW4YecKHe BeleCTBA, PeaKTHBBI, MHIUKATOPbI B COOTBETCTBUH C
yueOHOI nporpammont
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3.2.  HudopmauunonHoe odbecneyeHne 00yueHust
Ilepeyens pexomMeHAyeMbIX Yy4eOHBbIX H3JaHul, HHTepHeT-pecypcoB, [I0NMOJHUTEJIbHOMH
JINTEPaTypPbl

OCHOBHBIE UCTOYHUKU:

1.
2.

3.

&

el N

SRl

Eropos A. C. Xumus mis komnemkeit / Eropos A. C. - Pocros-na-Jlony : @ennkc, 2013. - 559c¢.
ITyctoBanosa JI. M.,Hukanopoa . E.O0mas u Heopranuueckas xumus [Tekct]. - PocToB-Ha-
Hony : ®enukc, 2015. - 368 c. : ui.

Oranecsin J. T.Oprannueckas xumus [ Tekct]. - PoctoB-Ha-Jlony : ®enukc, 2016. - 428 c. : ui.
Caeenko O. E.Ananutnueckas xumus : yueOnuk / Caenko O. E. - PocroB-na-Jlony : ®eHuKC,
2014. - 287c.

OO0mas 1 HeopraHudeckast XUMus [ NeKTpoHHBIN pecypce] : yueOnuk / babkos A. B., bapaGanosa
T. HW., IlonkoB B. A. - M. : IDOTAP-Meaua, 2013. Pexum npocrymna:
http://www.studentlibrary.ru/book/ISBN9785970423943.html

Xumus [InexTpoHHbIl pecypc] : yaeonuk / A.B. babkos, T.U. bapabanora, B.A. [Tonkos - M. :
I'DOTAP-Menua, 2015.

Opraandeckast XuMus [IaeKTpoHHbIA pecype] : yueOnuk / C.3. 3ypabsu, A.Il. Jly3un; mox pen.
H.A. TroKkaBKHHOMN - M. : I'DOTAP-Menua, 2016. Pexxum JOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970438275.html

OO0mast, HeopraHuveckas 1 opranudeckas Xumus [ DnekTpoHHsli pecypc] / badkos A. B., ITonkos
B. A. - M. : I'SOTAP-Menna, 2014. Pexum JIOCTyIa:
http://www.studentlibrary.ru/book/ISBN9785970429785.html

JonosHuTenpHas aureparypa:

YepuoOenbckas ['. M.,Yeptkos U. H.

Xumus : Yueonnk / Yeprooennckas . M.,UeptkoB U. H. - Mocksa : Menununa, 1991. - 576¢.

Oranecsan O. T.,Kamwxkauk A. 3.

Heoprannueckass xumust : YueOuuk / Oranecsn J. T.Kuwxknuk A. 3. - MockBa : MenunuHa,
1989. - 384c.

Oprannueckas xumust/ [loxa. pex . TrokaBkunoit H. A.-M.: Menuuuna, 1989.-432 c., wi.

[Toneec M. O.,{ymieukuna 1. H.

Ananmutuueckas xumus : YueOnuk / [loneec M. O. Jlymeukuna U. H. - MockBa : Meaumuna,
1987. - 400c.

[IpakTrkym mo o61ieit xumun [DNeKTpOHHBIN pecypc]: yueb. mocodue / [Tox pex. C.d. Jlynaesa. -

4-e u3n., nepepad. u gom. - M. : M3garenscTBO MOCKOBCKOTO TOCYJapCTBEHHOTO YHHUBEPCHUTETA,

2005. - (Knaccnueckuit YHUBEPCUTETCKUIN y4eOHUK). Pexum JocTymna:

http://www.studentlibrary.ru/book/ISBN5211049357.html

O6mmas xumus [Onexktponnsid pecypce] / Jlyuunckas M.I., ®upcoBa A.f., KunkoBa A.M.,

Hpo3nosa T.J0. - M. : I'DOTAP-Menaua, 2010. Pexum JOCTyTa:

http://www.studentlibrary.ru/book/ISBN9785970413845.html
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4. KOHTPOJIb Y OLIEHKA PE3YJBTATOB OCBOEHHA YUEFHOM JUCHUILIAHBI

KoHTponb M oOlLeHKa pe3yJbTaToB OCBOEHUS JUCLUIUIMHBI OCYILIECTBISETCS NPENOJaBaTeIEM B
npoliecce NPOBEJECHUS MPAKTUYECKUX 3aHATHH M J1a0OpaTOpHBIX PadOT, TECTUPOBAHUS, a TaK XKe
BBITIOJTHEHUS 00yYarOIIMMHKCS MHIMBUIYAJIBHBIX 331aHUH, POSKTOB, UCCIICAOBAHUH.

Pe3yabTaThl 00y4eHus (0CBOEHHbIE YMEHUS,
YCBOEHHbIE 3HAHUA)

@DopMBbI M METOAbI KOHTPOJISI U OLlEeHKH
pe3yJabTaToB 00y4YeHusl

YMETh:
COCTaBJISITh AJIEKTPOHHBIE U AJIEKTPOHHO-TpaduyecKkue
(OpPMYIIBI CTPOCHUS ANEKTPOHHBIX 000JI0UEK ATOMOB;
IIPOTHO3UPOBAaTh XUMHUYECKHE CBOMCTBA 3JIEMEHTOB,
UCXOJI1 U3 UX TOJIOKEHHSI B MEPUOJMYECKON CHCTEME
3IEKTPOHHBIX GOPMYII;

COCTaBIISITh XUMHUYECKHUE (QOPMYIBI COCIUHEHUN B
COOTBETCTBUU CO CTEIEHBK) OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB;

COCTaBIISITh YPaBHEHUS peaKIMii HOHHOTO 0OMEHa;
peuaTh 3aa4i Ha pacTBOPHI,

YpaBHUBATH OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peaKIMi HOHHO-AJIEKTPOHHBIM METOJIOM;

COCTaBJISITh YPAaBHEHUSI THMAPOJIM3A COJIEH, ONpPEAEATh
KHCJIOTHOCTH CPE/IbI;

COCTaBIISITh CXeMbI Oy(EpHBIX CUCTEM;

JlaBaTh HA3BaHMS COCIMHEHMSIM IO CHUCTEMaTHYECKOM
HOMEHKJIATYypE;

COCTABJISITh  CXEMBl  PEAKIMH, XaPAKTEPU3YIOIIHE
CBOMCTBA OPraHUYECKUX COETUHECHUII;

OOBSCHATH B3aMMHOE BJIIMSITHUE aTOMOB;

3HaTh:

nepuonnueckuii 3akoH J[.MI. MenneneeBa B cBere
Y4YEHHS O CTPOCHHMHM aToOMa, HPHUHIMIBI MOCTPOECHUS
MIEPUOIMYECKON CHUCTEMBI DJIEMEHTOB;
KBaHTOBO-MEXAaHUYECKHE TMPEACTaBICHUS O CTPOCHHUH
aTOMOB;

O0IyI0 XapakTepUCTUKY s-, P-, d-3JIeMEHTOB,
OMOJIOTUYECKYIO POJIb ¥ IPUMEHEHHE B METUIIIHE;
BOKHEUIIINE BUIBI XUMHUYECKON CBSI3M U MEXaHHM3M HX
o0Opa3oBaHus;

OCHOBHBIE  TIOJIOKEHHUSI ~ TEOPHUU
ANEKTPOJIUTUYECKON AUCCOLMALINH;
MPOTEOTUTHIECKYIO TEOPUIO KUCTIOT U OCHOBAHUM;
KOJUIMTaTUBHBIE CBOMCTBA PACTBOPOB;

METOJIMKY PEIIeHUS 3aa4 Ha PAaCTBOPHI;

OCHOBHBIE BUJIBI KOHIIEHTPAIMU PACTBOPOB M CIIOCOOBI
€€ BBIPKCHHUS;

KHCIIOTHO-OCHOBHBIE Oy(hepHBIE CHCTEMBI H PACTBOPBI;
MEXaHHM3M HX JIEUCTBUS U UX B3aUMOJICHICTBHE;
TEOPHIO KOJUIOUJHBIX PACTBOPOB;

CYIIHOCTb THUAPOJIN3a COJIEH;

OCHOBHBIE KJIACChl OPraHUYECKUX COEIUHEHH,
CTPOCHHE U XUMUYECKHUE CBOMCTBA;

BCE€ BHJIbI U30MEPHUH;

Hux

pacTBOpOB U

ux

[TpakTrueckuit

[TucbMeHHBIN, UHIUBUAYAJIbHBIN, TECTOBBIH,
(bpoHTAIBHBIN

[IucbMEHHBIM, TECTOBBIN, C IPUMEHEHUSIM
KOMITbIOTEPHBIX TEXHOJOTHI,
WHJIMBUYaJIbHO, IPOMEKYTOUHAS
arrecraius B popMe 3aueTa

HHCBMGHHLIﬁ, TECTOBBIH C MMPUMCHCHHUEM
KOMIIBIOTCPHBIX TGXHOHOFHﬁ,
I/IHI[I/IBI/II[yaJ'IBHO, CEMHHAp

[IpakTruecknii
[IuceMeHHBIM, HANBUAYAIbHBIN, TECTOBBIN,

(bpoHTATBHBIN

[IncbMeEHHBIN, TECTOBBIM, C IPUMEHEHUAM
KOMITBIOTEPHBIX TEXHOJIOTUH,
MHIUBUAYaTbHO, TPOMEXYTOUHAS
arrecraius B popMe 3aueTa

IInceMEeHHBIN, TECTOBBIN C TPUMEHEHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH,

NunuBuayansHO, cCEMUHAP
[TpakTrueckuit

[TucbMeHHBIN, UHIUBUAY AJTbHBIN, TECTOBBIN,
(bpoHTAIBHBIN

IIpakTrueckuii

[IucbMeEHHBIN, UHIUBUAY AJIbHBIN, TECTOBBIN,
(bpoHTATBHBIN
WNHnuBuayansHO, cEeMUHAP

IIpakTrueckuii
[TucbMeHHBIN, UHIUBUAY AJTbHBIN, TECTOBBIM,
(bpoHTAIBEHBIN
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