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I. MIOACHUTEJIBHASA 3AIIMCKA

1.1. HampaBJieHHOCTh
HampaBieHHOCTh POrpaMMBbl — €CTECTBECHHO-Hay4YHasl.

1.2. AKTyaibHOCTbH, HOBU3HA, Nearoruyeckas 1eaeco00pa3HocTb

JlauHbI Kypc TmpeaHa3HauyeH Ajia ydamuxcs /-11 kmaccoB, oOywarommxcs Ha
3a0YHOM OTJEJICHUM 110 XMMHM M HE HMMEKOIIMX BO3MOKHOCTH ITOCEIIATh OYHBIC
KPYXKKH.

3aoyHas opma 0OydeHHUs MPEAIONAaracT CaMOCTOSTENbHYIO padOTy ydalierocs
HaJ y4yeOHBIM MaTepUajoOM: U3YUYEHHME JIMTEpaTyphl, pELICHUE 3a/Jay, BHIIOJHEHUE
KOHTPOJBHBIX  3ajaHui. B ciaydae  BO3HHKHOBEHMS  3aTpyAHEHHW  IIpHU
CaMOCTOSITEJIBHOM M3YYEHUU MaTepHalla, ydalluics MOKET OOpaTUThCS K MENarory
JUISl TIOJIyYEHHS] YCTHOM WM NMMCBbMEHHOW KOHCYJIBTAllMH, HO 3TO HE MOXKET 3aMEHUTH
ITOJTHOLIEHHOTO OYHOTO 3aHATHSA. [[03TOMY MHOTMM y4amuMcs 3a04HOTO OTIEIICHUS HE
BCEI/Ia yAaeTcs 10 KOHIIA MOHATh MaTepual, pa3o0opaThCs B CIOKHBIX BOIIPOCAX.

JlanHBI Kypc WUrpaeT poJib CBOEOOpPA3HOM «yCTAaHOBOYHOM ceccuu», Ha HEM
pa30ouparoTCsl TEMbl 3a0YHOTO  OOYYEHMs, BBI3bIBAIOLIUE 3aTPyJHEHUS IpHU
CaMOCTOSITEJIBHOM U3YYEHHUH.

1.3. Heab u 3a1a4m 10NOJHUTEIbHON 00111€00pa30BaTe/ILHOM MPOrPpaMMBbl

Llenv: yrayOlieHHE W pACHIMPEHUE TEOPETUUYECKUX 3HAHUN YYalluxcs TIOo
OCHOBHBIM BOIIPOCaM Kypca XUMHUH.

3agauu:

— o0Opa3oBaTenbHbIE: COBEPIICHCTBOBAHUE M YIUIYOJIEHHE TOJYYEHHBIX B
OCHOBHOM KYypC€ 3HAaHWM;

— BOCITUTATENIbHBIE. BOCIMUTAHUE I[I03HABATEIBHOTO HMHTEpPECA K MPEIMETY;

BOCIIUTAHUE OTBETCTBEHHOCTH, L[EJICYCTPEMIICHHOCTH, HACTOMYMBOCTH,
BHUMATEIBHOCTH, JUCHUINIMHUPOBAHHOCTH U IPYTUX KAYECTB JIUYHOCTH.
— pa3BUBAIOLIUE: pa3BUTHE YMEHUU AHAJIN3UPOBATh Marepual,

CHUCTEMaTU3UPOBATh €r0, 000011aTh 1 Je7IaTh BEIBOIBI.

1.4, OranuunTejibHbIe 0COOEHHOCTHM [IAHHOW  00IIe00pa3oBaTeJbHOM
NMPOrpaMMbl OT y:Ke CYIIeCTBYIOIIUX 00pa30BaTeJIbHbIX MPOrpaMm

JlanHas mporpaMma pacCcuyMTaHa Ha y4alluxcs 3a09HOTO OTACIICHHS 10 XUMHH
OO, obyuaromuxcss B 7-11 kjaccax W HE MMEIOIMIMX BO3MOXHOCTH TOCENIaTh
KpYXKH 1o xuMun. OHa COCTaBJIeHA ¢ YY4ETOM IIPOrpaMMBbl 3a04HOTO oTaeneHus. Kypc
mpeArnoaraeT JalbHEHIIee COBEPIICHCTBOBAHNE YUAIIMMCS YK€ YCBOSHHBIX 3HAHUN U
YMEHUH, a TaKKe W3YyYeHHUE TEM 3a0YHOTO0 O0Yy4YeHHs, KOTOPHIE BBIXOASAT 3a PaAMKHU
CTaHJAPTHOW TIporpaMMbl i  00IIe00pa3oBaTENbHBIX IIIKOJ. OJTO IMO3BOJSET
YYaIUMCS JIYYIIe TMOHATh W YCBOUTH MaTepHall, IPEIOCTABICHHBIH B METOJINYCCKHUX
MOCOOUSIX ISl 3a0YHOT0 OOYUYEHUS.



[Ipu otbope comepaHusl 3aHITUH YUYUTHIBAETCS OOIIMN WHTEIJIEKTYyaJbHbBIN
YPOBEHb IIKOJbHUKOB, a TAKKE WHIUBUIyaIbHbIE OCOOCHHOCTH YYaIIUXCSl.

1.5. @opMmMbl M peKUM 3aHATHI

@®opMbI OpraHU3alMK 3aHATHH — Oecena, AUCKYCCHs, PEIICHHEe U 0OCYKICHUE
3amady, JabopaTOopHbIE TPAKTUKYMBI, KOHCyJIbTaluu. Ilpeamonaraercs Takxke
BBITIOJTHCHHUE JIOMAITHUX 3aJlaHui, OPOpMIICHHE OTYETOB MO MPAKTUKYMY. 3aHSATHS
npoBOAATCS B (GOpME HEMOCPEACTBEHHOr0 OOMICHHUS ¢ YYalllUMHUCS, IIIHPOKO
UCTIONB3yeTCs pobieMHoe o0yueHue. Ha 3aHITHSIX MPUMEHSIOTCS WHAWBHIYaJIbHEIC,
IPYNIOBBIE M KOJUIGKTUBHBIE ()OPMBI PaOOTHI.

1.6. IlpaBujia u KpUTEPHH 0TOOPA OOYUAIOIIUXCSH

Cpoku nooauu 3as6Ku U npasuila pecucmpayuu

Jns 3auncieHus: 0oOyd4aromerocs HEOOXOAMMO TMOJaTh 3asBICHUE B JIMYHOM
KaOuHeTe poauTens (3aKOHHOIO MpeacTaBuTeNs) Ha oduuuaibHoMm caiite LIJIOOI
http://Ik.cdoosh.ru/ ¢ ykazanuem HoMepa cepTHU(HKATA JOMOIHUTEIBHOTO 00pa30BaHus
(ITdJO). Undopmaruss o cpokax oOydeHUS M TMOJA4YM 3asBICHUN MyOIMKyeTCs Ha
opunmansaom caiite IJIOOII http://cdoosh.ru/. Tlogaua 3asBieHuii Ha OOy4eHHE
HAYMHACTCS HE TIO3HEE, YeM 3a JIBE HEJENH /10 Hadaja Kypca.

Konuuecmeso Y4acmHUKos8

OO111ee KOIMYECTBO yYACTHUKOB MPOTPaMMBbI — 110 48 uenoBek.
Bospacm yuacmnuxos

OO6yuaroruecs 7-11-x KJIACCOB 2023-2024 y4eOHOTO roga
oOmeoOpaszoBarenbHbIX yupexaeHuit r. Kuposa u paitonoB Kuposckoii o6actu.
Ilpasuna ombopa obyuarowuxcs

3asBKy Ha 00y4eHHE MOTYT MojJaTh ydamuecs 3a04Horo otaenenus L[JIOOII o
XuMuM, oOyuatommecss B /—11-x kjaccoB M HE UMEKOIIME BO3MOXHOCTh
B 2023/24 yu. rony nocemats ouHble Kpykku 1o xumuu B LIJIOOIL. Ecnu xonmvectBo
3asABOK Ha 00y4YEeHHE MPEBBICUT KOJIMYECTBO MECT, TO OYAYyT YUUTHIBATHCA PE3YIbTATHI
MPOBEPKM KOHTPOJBHBIX paboT Ha 3a04HOM oOyueHuu. [Ipm paBHBIX pe3ynbTaTax
npeanoyTeHue OyJIeT OTAaBaThCs TOMY, KTO paHbllIe MOAall 3asBKy Ha ydacTue B
nporpamme.

1.7. Oxunaembie pe3yJbTaThI " CIoCco0bI ompeejJeHust UX
pPe3yJbTATUBHOCTH

PesynpraramMu 3aHATHN BBICTYNAET IMOBBIIMICHWE YPOBHS XMMHYECKUX 3HAHUM,
OCBOEHUE JIONMOJHUTENBHBIX 3HAHWH, BBIXOAIINX 32 PAMKHU HIKOJFHOTO Kypca XUMUH.

OCHOBHBIM CpEACTBOM JMATHOCTUKH SIBIISIETCS TPOBEPKA PENICHWN 3amad AJis
CaMoOCTOSITeNIbHOM paboThl. CHcTeMa OLIEHOK ONPEAEISETCs MeIarOroM.


http://lk.cdoosh.ru/
http://cdoosh.ru/

Il. COAEPKAHHUE ITPOI'PAMMBbI

2.1. YyeOHO-TEeMaTHUYECKUH TIVIAH

Pa3znen Tembl Koa-so
JacoB
7 kJj1acce
[ToHATHS «XMMHUUYECKUM 3JIEMEHT» U «BEIIECTBO. 6
ATOMHO-MOJICKYJISIPHOE YYEHHE. 6
OcHoBHEIC [Tepuoauueckas cucteMa XuMuIeckux aemenToB .M. 6
TIOHATHS U Menpeneena.
3aKOHBI XUMUM | Pemenue 3amad mo treMe «OCHOBHBIC TTOHSATHS 3
Y 3aKOHBI XHMHW.
JIabopaTOpHBIN MPAKTHKYM. 7
Wrtorosas camocrosrenbHast padbora. 3
Hroro 36
8 ki1acc
CBolicTBa NMPOCTHIX BEIIECTB METAIIJIOB U HEMETAJLJIOB. 8
CsoiicTBa OKCHUJIOB.
OcHOBHBIC . . .
CaoiicTBa rugpokcu1oB. CBOICTBA COMEH. 8
KJIaCChI
Heoprapueckux | PEIICHHE pacyeTHbIX 3a/1a4 1o Teme «Konuaecto 9
coeluHeHnii | BEIECTBaAY.
JlabopaTOpHBIN PAKTUKYM. 8
Wtorosas camocrosTenbHast padbora. 3
Hroro 36
9 kJacc
XUMUS HEMETAJIJIOB U UX COCTUHCHUM. 7
Heoprasmaeckas XHUMHS METAJJIOB U UX COCITUHEHUIM. 5
xumus (Xumus XUMUS NEPEXOAHBIX METAJJIOB U UX COCAMHECHUN 7
aIeMeHTOB 1 ux | PellleHue 3a1au ¢ ucrnojab30BaHueM MaTepUaIbHOTO 7
coequnenuii) | Oananca.
JlabopaTOpHBIN MPAKTUKYM. 7
Wrorosasi camocrosiTenbHast paboTa. 3
Hroro 36
10 — 11 kxacc
XuMus CrapThl 1 PEHOJTBI. 8
(YyHKIIMOHANBHBIX | AJIBIETHU/IBI M KETOHEI. 8
npou3BOAHBIX | KapOOHOBBIE KMCIIOTHI U X MPOU3BOJIHBIE. 10
YIIICBOAOPOZIOB | JTaGopaTOPHBIN MPAKTUKYM. 7
Wrorosasi camocrosiTenbHasi padoTa. 3
Hroro 36




2.2. Y4ueOHasi mporpaMmma
7 kaacc

XuMH4YecKHe 3JIeMEeHThI U BellleCTBA B CBeTe ATOMHO-MOJICKYJISIPHOT0 Y4eHMUSI.

[Ipenver u 3agaun  xuMud. OTIMYME XMMUYECKOTO AJIEMEHTA OT BEILECTBA.
CBoiicTBa BEUIECTB KaK UX UHAUBUIyaIbHbIE Tpu3HaKku. CBOMCTBA BEIIECTB KaK OCHOBA
UX TnpuMeHeHws. SBiaeHus B ¢us3uke W xumud. [Ipu3HAKW M YCIOBUS XHUMHUYECKUX
sieHni. YucTeie BemecTBa W cMecH. MeTOoabsl OYHCTKM BemecTB ((pUiIbTpOBaHHE,
JTUCTUIUTALINS, BBITIApUBaHUE, XpoMaTorpadus, OTCTAaMBaHUE, TCUCTBUE MATrHATOM. )

OCHOBHBIC IOHATHSA W 3aKOHbI XUMMH.

ATOMHO-MOJIEKYJISIpHOE  yuyeHue. lIoHATHS: aToOMbl, MOJIEKYJBI W  HWOHBI,
KOJIMYECTBO BEILIECTBA, XUMUYECKUHN AIIEMEHT, XUMUYECKHUE (POPMYIIBI.

[Tepnonnueckas cucteMa xumuueckux 3aeMeHToB [[.M. MenneneeBa. Xumuueckue
CUMBOJIBI: W WX HAaMWCAaHWE, MPOW3HOIICHHWE. XuUMHuUeckue ¢opmynbl. MHACKCH H
ko3 dunreHTel. UTo mokasbiBaeT xumuueckas (opmyna. CTpoeHHe MepUoIUYECKON
CHUCTEMBL.

3aKOH COXpaHEHHUsI MacChl BEUIECTB. Y PAaBHEHUE XUMUYECKOU peakuuu. McxoaHbie
BEIIECTBA (PeareHThbl) U MPOIYKTHI PEAKIIUU, CTEXHUOMETPUUECKUE KO DUIIUESHTHI.

Pemenne 3aga4 no teMe «OCHOBHbIE OHATHUS M 3aKOHbI XUMHI».

Boluncienre MaccoBOd J0JIM XMMUYECKOTO AJeMeHTa 1Mo GopMyse COSTUHEHUS.
YcranoBienue npocreiiieid GopMyIibl BEIIECTBA MO MACCOBBIM JIOJSIM XUMUYECKHUX
3JIEMEHTOB W OTHOCHUTEJIBHOM IUIOTHOCTH. KommdecTBO BemecTBa. Brruncnenus c
HCIOJb30BaHWEeM (DU3UYECKUX BEIUYUH (MOJb, YUCIO ABOrajapo, MOJISIpHAs Macca,
MOJISIpHBIN 00BEM, MaccoBasi J0JIsl, Macca).

Bbruucienus mo XuMHYECKUM YPaBHEHUSIM KOJIMYECTBA, 00BhEMa, MACChl BEIIECTBA
0 KOJIMYECTBY, 00BEMY, MacCe PEareHTOB UJTH MIPOYKTOB PEAKIUH.

JlaGopaTopHbIil NPAKTHKYM.

OcHOBHBIC TpHEMBI PabOTHl B XUMHUYECKOW 1abOpaTOpuu W MpaBujia TEXHUKH
oe3omnacHocti. OcCHOBHbIE J1abopaTopHbIe omneparuu. PazneneHue TOMOTEHHBIX U
TETEPOTreHHBIX CMECcei BellecTB (OTCTauBaHue, (DUIBTPOBAHUE, JICHUCTBUE MarHUTOB,
BBITIAPUBAHUS, JUCTHILIISAIMA, XpoMaTorpadus).

Hrorosasi camocrositesibHas padora.

CaMoCTOSITENBHOE PEIICHHE 33]]a4 110 U3YYEHHBIM TEMaM.

8 kiace

CBoiicTBa MPOCTHIX BEIECTB METAJLJIOB U HEMETAJLJIOB.

OO0mast XxapakTepUCTUKa METAJUIOB M HEMETAJUIOB: TMOJIOKEHUE B TIEPHOIUICCKOM
cucteme /.M. MenneneeBa, 0cOOEHHOCTH CTPOSHHUS aTOMOB, JJIEKTPOOTPUIIATEITLHOCTh
KaKk Mepa «HEMETAUIMYHOCTWU», PAJl JJIEKTPOOTpHUlIaTeNIbHOCTH. Kpucraminueckoe
CTPOCHHE META/VIOB M HEMETAJJIOB — MPOCTBIX BEIIECTB. AJuioTpornus. Duzndeckue
CBOMCTBA METAJUIOB U HEMETAJJIOB. OTHOCUTEIBHOCTD MOHITHI «METaJ», «HEMETaJLD.
XUMHUYECKHE CBOMCTBA METANIOB M HeMeTaIoB. [loHsATHE «IepeXxo/Hble METasllbly,



«MoJTyMeTaIIby (MeTamionibl). CiocoObl mosiydeHus: MeTayioB. OCHOBHBIE CIUIABBI U
UX MOJIyYEHUE.

CaoiictBa OKCcH/I0B.

Oxcunpl, ux kiaaccudukanus 1 HoMeHkiarypa. CrocoObl MOJIy4eHHs] U CBOWCTBA
OKCUII0B. AMGOTEpPHBIE OKCUIBI UX CBOMCTRBA.

CaoiicTBa ruapokcuaoB. CBoiicTBa coJieil.

OCHOBHBIC U1 KHUCIIOTHBIC THUAPOKCHABI. OCHOBaHHS, WX Kilaccupukanus u
HOMeHKJaTypa. OOmue cBOMCTBa, CHOCOOBI MOJYYEHUSI W MPUMEHEHUE OCHOBAHHI.
JlabGopaTopHble 1 MPOMBIIIIIEHHBIE CIIOCOOBI MOMYyUYEHHUS, U TPUMEHEHNE OCHOBAHUI

Kucnotel, ux knaccudukamuss ¥ HoMeHKIaTypa. OOiiuMe CBOMCTBaA, CIOCOObBI
nojiyueHuss U npumeHeHue kucior. Conm, uX Kilaccupukaluus W HOMEHKIATypa.
CBoiicTBa U criocoObl nosiyueHus coseil. [ToHsiTHe 0 KOMIUIEKCHBIX COCTMHEHUSIX.

Kommniekcuble coenunenus. [loHsiTue 0 KOMIUIEKCHBIX coeauHeHusx. CTpoeHue
komruiekcHbIx coenuHenuit (KC), knaccudukanus u Homenkiatypa KC.

Pemenne pacueTHbIx 3a/1a4 1o Teme «KoJM4ecTBO BEMIECTBAY.

KonuuectBo BemiecTBa. BoluuciaeHus ¢ MCHOIB30BaHHEM (PU3MUYECKUX BEITUYMH
(MoJTb, uKclio ABOTAIpo, MOJISIpHAS Macca, MOJISIPHBIA 00beM, MaccoBasi J10JIs1, Macca).

Bbluncienus mo XMMHUYECKUM YPaBHEHUSIM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA
10 KOJMYECTBY, 00bEMY, MACCE PEareHTOB WM NPOYKTOB PEAKIUU.

Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIIMM, €CIU OJHO
13 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

JlabopaTopHbIil NpakTHKYM. TeXHUKAa XUMUYECKOTO IKCIIEPUMEHTA IIPU padoTe
c mnpoOupkamu, B T.4. HarpeBaHUE S>KUJKOCTEH C ocaakamu. TexHuka pabOTHI C
KOJ0aMH, XMMHUYECKMMHU CTaKaHaMH, BOPOHKAMH U MEPHOM mocyaoi. XUMHUYECKUE
CBOMCTBA MPOCTHIX BELIECTB, THIPOKCUJIOB U COJIEH.
HUrorosasi camocrositesibHasi padora. CaMOCTOsITEIbHOE pElIeHuEe 3aAad 1o
M3YYCHHBIM TEMaM.
9 kJ1acc

X¥MHsI HEMETAJLJIOB U UX COeAMHEHHUH.

[TonoxeHne HEMETAUIOB B MEPUOAUYECKON cucTeMe (BOAOPOI, DJIEMEHTHI
riaBHbix noArpynnsl ¢ IV mo VI, 6op u Gmaropoansie raszsl). CTpoeHue aroma.
AnnorporniHble MOAMMUKAIIMKA, HAXOXKJICHHE B NpHpojae, (U3HUYCCKHE CBOMCTBA.
OcHOBHBIE CITOCOOBI TOJyYCHHE. BO3MOXXHBIE CTENCHU OKHCICHUS, XHMHUYCCKHE
cBoiicTBa. BoccTaHOBUTENIBLHBIE U OKHUCIMTEIBHBIE CBOMCTBA HEMETAJUIOB. BakHewIme
COCIMHECHUSI HEMETAJIJIOB: CTPOCHHUE, CIIOCOOBI MOMydeHUsI, PU3NIECKUE U XUMHUUCCKHE
cBoricTBa. O0aCTH MPUMEHECHHSI HEMETAJIJIOB U UX BAKHEUIIINX COSTUHEHUM.

XMMHS METAJJIOB M UX COeITMHEHMIA.

MeTtasibl TJIaBHBIX MOATPYIII MEPUOIUYECKOM cucTeMbl. O0I1as XapakTepuCcTHKa
IIEJOYHBIX M MIEJOYHO-3€MEJbHBIX MeTauioB. OO0mme crnocoObl WX TMOJTy4YeHHUS.
Crpoenue aromoB. IIpocTeie BemiecTBa, uX (PU3MUECKHE W XMUMHUYECKHE CBOMCTBA.
Baxueilimme coeIUHEHUs WIEJIOYHBIX M IIEJIOYHO-3€MENIbHBIX METaIoB. CTpoeHue
aToma, (U3MYECKHEe W XHMHYEeCKHe cBoicTBa. COEAMHEHMs aTIOMUHUS — OKCHJ H



rUApoKkcHus, ux am@orepHbldl xapakrtep. Baxueimue conu amomunud. [Ipumenenue
aTIOMUHUA W ero coeauHeHuil. OnoBo, CBHHEN W WX coeauHeHus. V3MmeHnenue
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  YCTOMYMBOCTH  COCIMHEHHM,  COJEp Kallux
anemeHThl B ctenienn okucieHus (1V) u (11). Baxueiimmue coequnenus onosa (1V) u
(I): ux mony4eHnue, cocTaB, CTPOCHHE, CBOMCTRA.

XUMHUA MePexX0aHbIX METAJLIIOB U UX COCTMHCHUH.

d-Metamtel 1 UX coeMHEHUS. DIeKTpoHHOE cTpoeHue 0-merainios. [lomoxenue
d-metaiuioB B mepuomudeckoil cucreme. I[loHATHE O TEPEXOAHBIX MeTasUlax.
[Mony4yenne u obmwme cBoiicTBa 0-mMeTaiioB. OcCOOEHHOCTH KPUCTAIUTMYECKUX PEIIETOK
NEPEeXOAHBIX METAUIOB. BakHeiimme mnpencraBurenu d-MeTamuioB: OJIaropoaHbIe
METaJJIbl, KeNe30, KoOanbT, HUKEIb, XpOM, Mapraneu, MUHK U 1p. CTpoeHus atoma,
du3HYeCKre W XHMHYECKHE CBOWCTBAa MeTa/UTOB. KaduecTBeHHbIC peakIuy KaTHOHBI d —
MeTauioB. OKCHJIMTENBHO — BOCCTaHOBHTEJIBbHBIE CBOWCTBA O — METALIOB W UX
KaTHOHOB. Bakueitmue conu d — metauioB. 3HaueHue 0 — METAIUIOB M MX COCAMHCHUH,
U CIUIABOB B IIPUPOJIC U B HAPOJHOM XO3SHUCTBE.

Pemienue 3agay4 ¢ HCNOJIb30BaHUEM MATEPHAIBHOIO 0ajiaHca.

OCHOBHBIE MOHATHSA U 3aKOHBI, HA KOTOPBIE OMUPAIOTCS MAaTepUaIbHBIE PACUECThI
B XxuMuHU. OCHOBHBIE COOTHOIICHHSI MaTepUAIBLHOTO OalaHca I MIPOCTHIX U CIOMKHBIX
pEaKIUN.

JlaGopaTopHblii npakTukyMm. OCHOBHBIE TPUEMBI PaOdOTHl B XUMHUYECKOU
71a00paTOpUU U MpaBUJIa TEXHUKU OE30MaCHOCTH.

XUMUYECKHE CBOMCTBA TaJOTEHUJOB, CYIbPUIOB, CYyIbOUTOB, CyIb(}ATOB,
HUTPUTOB, HUTPATOB, opTodocharos, kapOoHATOB — S, — p, U — d METAILIOB.

KauectBeHHble peakiiuu KaTHOHOB.

DKCHepUMEHTAILHOE OTIPE/IEICHIE HEOPTaHMYECKUX BEIIECTB.

HToroBas camocrosiTeibHast padoTa.

CamocTosITeIbHOe PCHICHUC 3a/aY I10 U3YUYCHHBIM TCMaM.

10 -11 kuacce

XuMus PYHKIHOHAJIBHBIX IPOU3BOAHBIX YIJIEBOIOPOIOB.

Cnuptsl 4 (eHOJIbI.

OpnHoaToMHble cnupThl. ['oMonornueckuil psn, kiaccupukanus, H30Mepus U
HOMeHKiIaTypa. dusznueckue M XUMHUYECKHE CBOMCTBA CHnuptoB. llomyueHue wu
npuMeHeHue. /[ByxaroMusle cnupThl. Tpexaromusie ciupThl. [ nnnepus. [lonydenne n
cBorictBa. KauecTBeHHass peakiuss Ha MHOTOATOMHbIE CIIUPTHI. CTPOEHUE U CBOMCTBA
(dbenonos. [lonyueHne u npuMeHEHHE.

AJibaerubl 1 KETOHDI.

KapGonwibHas rpymma. DIeKTpOHHOE CTpOCHHE U XapakTepuctuka. CBOWCTBa U
npuMeHeHue anpaerujioB. Ketonbl. ['eHeTnueckas CBsI3b MEXIy KiaccaMu
YIJIEBOJIOPOJIOB.



KapO6oHoBble KMCJI0THI U MX POU3BOIHBIE.

Knaccudukanust xkapOoHOBBIX KuciaoT. KapOokcuiibHas Tpymma (CTpoeHHE U
xapaktepuctuka). IIpenenbHbie OAHOOCHOBHBIE KHUCIOTHL. CBONCTBA M NPUMEHEHUE
KapOOHOBBIX  KHCJIOT. ['eHeTHdeckas CBS3b MEXKIY  KHCJIOPOJCOAEpPKAITUMU
OpraHUYE€CKUMHU COCTMHEHUSIMUA. APOMAaTUUECKUE U HEHACHIIIIEHHBIE KUCIIOTHI.

HaunGonee BaxxHbIe (PYHKITMOHAIBHBIC MPOU3BOHBIC KAPOOHOBBIX KHUCIIOT, C TOYKH
3peHHUs] TPAKTUUYECKOTO TPUMEHEHUS: CJIOXKHBbIE J(UpPBI, aMuIbl, aHTUIPHUIBI,
HEIpENEIbHbIE, JBYXOCHOBHBIE KHCIOTBL. (CoCTaB, CTpOEHUE, HOMEHKJIATypa.
Pu3nuecKue U XUMHUECKHEe cBOMCTBa. [lonydeHne u npuMeHeHue.

Kparkue cBeaenus 00: aKkpujoOBOM, OJICMHOBOHM, JIMHOJIEBOM, OEH30MHOM,
aMHUHOKHUCJIOTaX KUCJIOTAaX.

JlabopaTopHbIil NPAKTHKYM.

OcHOBHBIC TIPHEMBI pa0OTHl B XUMHUYECKON JaOOpaTOpMU W TPaBWIIA TEXHUKHU
0e3omnacHocTH. KauecTBeHHbIE peakIui OPraHUYECKUX BEIIECTB. DKCIEPUMEHTAIBHOE
peuienue 3aaad no teMe «KauecTBeHHBIN aHAIN3 OPTAHUYECKUX COCUHEHUI.

HNrorosasi camocrositesibHast padora.

CaMOCTOSITENBHOE PEIICHHE 33]]a4 110 U3YYEHHBIM TEMaM.



I11. DOPMbI ATTECTAIIMU U OHEHOYHBIE MATEPHAJIBI

Bun Bujabl o1eHOYHBIX
DopMbI KOHTPOJISA
aTTecTaluu MaTepuajIoB
Bxopgsamas Pemrenue 3aaq nepBoro 3aHATHS OueHku 3a pelieHue 3aaa4
Texymas Pemenue 3amau OueHkH 3a pelieHue 3aaau
Htorosas Hrtorosas camocrosTenbHas padora | OLEHKH 3a pelIeHue 3a/1a4

IV. OPTAHU3AIIMOHHO-TIEJATOI'MYECKHUE YCJIOBUS
PEAJIM3ALIMA ITPOT'PAMMBbI

4.1. Y4yeOHO-MeTOAMYeCKOe U MHHPOPMALIMOHHOE o0ecnedyeHne MPorpaMmbl

1. ®30129.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccutickoit denepaiminy.

2. T'muaka H. JI. O0mas xumus: ydeOHoe mocooue mis By3oB / [Tox pen. A. H.
Epmaxkosa. — M.: Uurerpain-IIpecc, 2000.

3. Epemun B. B., bopmesckuit A. 5. CoopHUK 3a7a4 1o o01iei u Gpusndaeckon
xumuu. — M.: Uatemnekt, 2019.

4. Epemun B.B. Teopernueckas u matemMaTuueckas Xxumus. 4-e usa., nepepad. —
M.: MIITHMO, 2021.

5. Kopenes 10. M., I'puropreB A. H., Kemurosckas H. H., lynaesa K. M.
3agaur U BOMPOCHI MO OOIIEH U HEOPraHMUECKOW XUMHUH C OTBETAMU W pPEHICHHUSIMU /
ITon penakuueit akagemuka FO.Jl. TperbsikoBa. — M.: Mup, 2004.

6. Kyssmenko H. E., Epemun B. B., TlonkoB B. A. Hauana xumuu: nis
nocTymnarmmux B By3bl. — M.: BUHOM. Jlabopatopus 3nanuii, 2016.

7. Jleencon U.A. Tlouemy u Kak uMAyT XUMHUYecKHe peakiuu. — M.: Mupoc,
1995.

8. Heopranmdeckass xumusi B Tpex tomax / [lox penakmmeii akanemuka 0. 1.
TpetpsakoBa. — M.: M3narenbckuii neHTp «Akagemus», 2004.

9. OcHuoBbl pusndeckoit xumuw / [Tox pen. B. B. Jlyauna. M.: Dk3amen, 2005.

10. TrokaBkuna H.A., JIysun A. A., beno6oponos B. JI. Opranndeckas xumus. B
2 xnurax. — M.: [Ipoda, 2011.

11. XapuronoB lO.{. AnanuTuyeckas XuMusa: B JByX KHUrax. — M.: Beicmas
mkoJja, 2003.

12. Xumusi. bBonpimol SHUOUKIONEIUYECKUA cioBapb. — M: bonbimas
Poccuiickas sHimknomnenus, 1998.

4.2. MarepuaJIbHO-TEXHUYECKHUE YCJIOBHS pPeau3alu NporpaMmmMbl

[lepeueHb HEOOXOAWMOrOo OOOpPYJIOBAaHUS W MATEPHUANIOB JUIS peau3aluu
MIPOrPaMMBI.

Hocka, men, nepuoanydeckas Tabyuiia, J0MOJHUTEIbHbIC TaOIUIIbl (TPUBHAIBHBIC
Ha3BaHUSl OPTraHWYECKHX BEIIECTB, HOMEHKJIATypa PaJUKAIOB U (PYHKIIMOHAIHHBIX
TPpYNI, DJHEPrus CBS3eM H T.JA.), CHPABOYHUKH (U3UKO-XUMHUYECKUX BEJIMYUH,
MPE3EHTAIUU K JICKIIMOHHON YaCcTH 3aHSATUH, METOIMYECKUE Pa3paObO0TKH K 3aHITHUSIM.




[MudpoBoe obecredeHne JUIsi TUCTAHIIMOHHBIX 3aHATHNA: TPOEKTOP W DKPaH,
MEePCOHAIBHBIN KOMIBIOTED (ABYXBSAJACPHBIN Ipolieccop ¢ TakoBoi yactoTo 2 I'Tm;
onepaTtuBHas namsTh 4I'b; onepanronnas cuctema MacOS X ¢ macOS 10.9 wnm 6osnee
no3auerr Bepcuu, Windows 10, Windows 8 wmu 8.1, Windows 7) ¢ BO3MOXHOCTBIO
IIUPOKOMOJIOCHOTO  moakitoueHuss kK MurepHery  (MuHumMyM 600 x6ut/c),
ayJTMOKOJIOHKH, MUKpO(OH, BeO-KaMepa.

[Iporpammuoe oOecrieueHue sl AUCTAHIIMOHHBIX 3aHATHNA: TpwioxeHue MS
TEAMS wm npwioxkeane DISCORD (32 bit axryamenas Bepcusi), Opaysep Firefox
(Bepcus 27+) wim Chrome (Bepcus 30+).

Kommiekr TaﬁJII/IH Mo XMMHH TEMOHCTPAIIUOHHBIC:

"Hemeramner" (16 Tabn., popmar Al, mamunaup.), "Xumudeckue peaxiuu" (14
tabn., opmar Al, mamuuup.), "UHcTpykTuBHble Tabmuibl", "CTpoeHue BellecTBa.
Xumudeckas cBsa3p" (16 tabmn., dopmar Al, mamunup.), "XuMHUYECKOE MTPOU3BOJICTBO.
Meramnyprua" (17 tabmnun), "Ctpoenue opranudeckux BemiecTB" (16 tabxn., dpopmar
Al, nmam.), mepuoauyeckas cuctema xumudeckux osnemeHtoB JI.MI. Menneneena,
PacTBOPUMOCTD COJICH, KMCJIOT M1 OCHOBAHUH B BOJIE.

OoOopynoBanmue:

LTA-H® Tepmometp J1a00paTOpHBIN AIEKTPOHHBII
pH-metp OHAUS Starter ST10 (kapMaHHBIN)
U-o6pa3Hbie TpyOKH

AJITIOHXK

banka 40 M1 noJ1 peakTUBBI C KPbIIKO#N "Jkpoc”
banka-kanenpHuna 40 My ¢ KpbIIIKON-KaNeIbHUIEH
brokc

bropetka ¢ onuBou 25 u 50 M

9 | Bakyym#slii skcukatop 250 MM ¢ KpaHOM

10 | Buckosumerp BITK-2 ¢ nuamerpom kanumisipa 0,56
11 | Bo3aynHblii X0I0IUIEHUK

12 | Boponka broxnepa, D80 u D130 mm

13 | Boponka nenurensHasi, 300

14 | BopoHKa /7151 ChII. BEIIECTB

15 | BopoHka kamnenpHas

16 | Boponka nabopatopHas d=25, 56, 75, 100 u 150 mm
17 | Boponka Illorta

18 | I'a3ooTBOAHAs TpyOKa 45°

19 | I'a3ooTBOAHAs TpyOKa 90°

20 | I'pymia ¢ BO3ayIIHBIM KJIallaHOM

ONOOORWIN -

21 | I'pyma ynuBepcagbHas JJisl IUIETOK

22 | I'pymeBuanas koa6a 100 mu

23 | Nucnencep nepemMenHoro oobema 1-10 M Ha OyTHITH

24 | lucnencep nepeMeHHoro oobema 5-60 M Ha OyTHITH

25 | IUCTUWJISITOP BBITOBOM KOPITYC HEPX 4J1 (1J1/4) CO
CTEKJISIHHOM EMKOCTBIO

26 | Emxocts i1 B3BemmBanus, 30 M




27

3akuM 117151 TpOOUPOK

28 | 3amutHbil d5kpadH AS-3

29 | Kanenpauna 311-15,XC, (IllycTtepa)

30 | Kamenpauna ¢ numerkoii tTuna Pansbe, 50 u 100 ma

31 | Kanenbaumna Crpateiina 2-30 u 2-60 mu1, cBeTast ¢ MpUTEPTON IPOOKOi
MTATIETKOM

32 | Kanenpauna Crpameiina 2-30 u 2-60 mu1., TeMHast ¢ IPUTEPTON IPOOKOIA

33 | Kucnopoanas noayimika, 40 11

34 | Konba bynzena

35 | Konba Bropiia

36 | Konba mepHnas ¢ BuaTOBOM KphImKkoi, 50, 100 u 1000 M

37 | Konba Dpnenmeiiepa ¢ BUHTOBOM Kpbimkon, 100 u 250 mi

38 | Kommuiekt ¢punbrponepxarens Witeg LF30 ¢ BakyyMHBIM HacocoM

39 | Konnueckas koi6a 50, 100, 250 u 500 M

40 | Kpyrnogonnas xosi6a 100, 250, u 500 mu

41 | Kpyxxka dapdoponas ¢ Hocukom No 2

42 | JIB21-111 bansa nabopaTopHas

43 | Jlokka-1mmaTesh MeTaUTMIeCKHH

44 | Jloxkka-1marespb /1 y3KUi

45 | JIoKKH U COKUTaHUS BEIECTB

46 | MarautHas memanka [19-6100 6e3 mogorpesa

47 | MemOpanusiii BakyymHbiid Hacoc Chemker 411

48 | Mensypka 100, 250 u 500 mun

49 | Men3ypka ¢ pyakoit 500 M

50 | Mepnas konba 25, 50, 100, 200, 250, 500 u 1000 M

51 | Mepnas npobupka

52 | Habop apeomeTtpoB obmiero Haznauenus AOH-1 (700...1840) kr/m?

53 | HaGop 1o »1eKkTponn3y 1eMOHCTPAIIMOHHbBIN

54 | Ha6op HTX-YM ynuBepcanbHbiii MogepansupoBansbiii (TY 9443-001-
10141977-93)

55 | HoxxHu1iel 1abopaTopHbIe

56 | Oukwu 3ammTHbIe OTKpBITEIe POCOM3 085 Arctic, mpo3paunsie (18530)

57 | ITanouka mig u3BiaedeHuss MarHuTos 300 MM

58 | [Tanmouka naboparopnas mis nepemerBanus 300 mm

59 | [lepexoaHuK /TPyOOK € pa3HbIMU AuaM.,4/6/8-10/12

60 | Ilepexoauuk a/TpyOoK ¢ pa3HbIMU auaM.,4/6/8-12/14/16

61 | [lepexomHuK JI/TpyOOK ¢ pa3HbIMH quaM.,8/10/12-14/16

62 | [luxknometp 10 u 100 mn

63 | [luHueT aHATOMUYECKUIA

64 | [lunerka rpagyrpoBaHHasi HeNmoJIHbBIN ciuB 10 mu

65 | [lumerka rpagyupoBanHasi Ha oJHbIN ciuB 1, 2, 5 u 10 M

66 | [Tumerka Mopa 5 M, 10 M1, 20 M, 25 M, 50 mur, 100 Mo

67 | [lunerka Mopa ¢ukcrupoBanHoro oobema, 10 M

68 | Ilunerka Mopa ¢pukcupoBaHHOTO 00BbEMa, 25 M

69 | [lnanmeTka 15 KanenbHBIX peakiui 14 sueex



https://pcgroup.ru/products/kapelnitsa-3p-15hs-shustera-up-40-sht/

70

[TnanmeTs! A peakiui 1n/m

71 | IlmactuHa ¢ TyHOUKaMU

72 | ITnockomonnas xonoa 50, 100, 250, 500 1 1000 ma

73 | ITogHoc tutacTUKOBEI 262*158*20

74 | Tloncraska c stueitkamu "Topka"

75 |ITIOPTATUMBHAA I'OPEJIKA BYH3EHA LABOGAZ® 470

76 | IlopratuBHble nekTpoHHBIE Bechl (200 r, Tounocts 0,01 1)

77 | IlopratuBHble dnekTpoHHBIE Bechl (500 r, Tounocts 0,01 1)

78 | IlpeameTHbIC CTEKIIA

79 | [Ipubop miisg onbIToB ¢ 311 TokoM [1XD

80 | [Ipobupka mabopatopuas 10 mu, mummHApudeckas, | 6x100 Mm,c BUHT.
KPBILIKOW, C JEI.

81 | Ilpobupka ¢ ra300TBOHOM TPYOKOId

82 | Ilpobupka xumuueckas 11-1-14-120, I1-1-16-150 u 11-1-21-200

83 | [IpoOupka nunuHagpUUecKas ¢ BAHTOBOM KPBITIKOH, 15 M, 16x120 mm

84 | [IpoOupkoaepxarennb

85 | Ilpob6ka kayuykoBas

86 | Ilpobka kopkoBas

87 | Ilpobxomsiika

88 | IlpoBoma

89 | I[IPOMBIBAJIKA 250 MJI, LINPOKOI'OPJIAA, ITPO3PAYHAS C
HAJIITMCBIO "DTAHOJI", C 3EJIEHOU KPBIIIKOU

90 |IMTPOMBIBAJIKA 500 MJI, LINPOKOI'OPJIAA, ITPO3PAYHAS C
HAJIITMCHIO "TUCTUIIMPOBAHHAS BOJA", C CUHEU KPBIIIKON

91 | Cexynmomep COIlnp-2a-2-010

92 | Cetka acbectoBas

93 | Cerka natyHb

94 | Cxanpnenb XUpypruaecKuit

95 | CkisiHKA CTEKJISIHHAS CO MUTM(OM

96 | Cma3ka CHUIMKOHOBAS JJIs NUIU(OB

97 | CoenuHuTeNbHBIE TPYOKH

98 | Cocyn /Jlwroapa, 611

99 | Cocyn nmaHm0yIbTa

100 | CnextpodoTomeTp yb U BUIUMOTO AMAMa30HA

101 | CrnuproBka CJI-2 100 mn

102 | Crakan uu3kuii co mkanoi 50, 100, 250, 500 u 1000 mn

103 | Crakan dapdopoBsbrit Ne2

104 | CtexsisHHAs ajgoyka

105 | CreknsgHHas TpyOOUKa

106 | CrekyissHHBIC KpaHBI

107 | CrekyisHHBIC TUIACTHHKYU (KPYTJIbIC)

108 | Cromuk noxwemusbrit 200x200 (mm)

109 | Crynka ¢ nectukoM apdopoas D=60, 130 u 210 mm

110 | TepmomeTp anekTpoHHBIH, -50...+200 °C, +0,05 °C, LTA-K

111 | Turens Ned u 5, BEICOKUIH




112

Turenb BeICOKHI SO MJI C KPBIIIKOM

113 | TurenbHbBIE AT
114 | YapTpasBykoBas 6ans (moiika) 0,8 J1, ¢ TOA0OTrpeBOM, C KPBIIIKOH, C
kop3unoii, S10H, Elma
115 | YYEBHO-JIABOPATOPHBIN KOMITJIEKC «XUMUS B ILIKOJIE»
116 | Xumunueckuit crakad 400 mu GaTaperHbIi
117 | Xumuueckunii crakad /o 100, 250, 500 u 1000 M
118 | Xumuueckuii ctakan co mkaiaon 50, 100, 150, 250, 400 u1000 mir
119 | XnopkanplieBas Tpyoka
120 | Hentpudyra madoparopuas Armed LC-04B (500-4000 o6/muH)
121 | Hummanp mepssii 10, 25, 50, 100, 250 u 500 ma
122 | Hununanap nns apeomerpos 50, 100 u 200 mn
123 | Hunuaap n/m 25 ma
124 | YacoBoe cTEKIIO
125 | Yama BemaputensHas Nel, 2,3, 5,6 u 7
126 | Yamxka I[lerpu crexn.
127 | llmaTenas MeTaITMYCCKUI
128 | lImaTenb-10KKa
129 | llltatuB anroMuHUEBBIN A1 poOupok Ha 10 rHe3q 35 MM
130 | [lITaTuB IS MUIETOK
131 | [lITaTuB 1151 MATIETOK BEPTUKAIBHBIN C OCHOBAaHUEM
132 | ITatus ais npodupok (14 rae3m, h=77 mm) u (20 rae3n, h=75 Mm)
133 | lltatus mist mpobupok 1072, 5x2, 5x4
134 | llItatuB naboparopusiii [1IJIb nemoHCcTpanmoHHbIH
135 | DKCUKATOP 2-240 CBETJIbIU BE3 KPAHA
136 | DKCHUKATOP 2-240 TEMHOE CTEKIJIO BE3 KPAHA
137 | Dnextponsl (Cu, C, Zn, Fe, Pb)
138 | Dnexrponnsie 1abopartopusie Bechl |l knacca rounoctu (600 T, Tou. 0,01 1)
PeakTuBBI:
15 | benson
1 A3oTHas KHUCJIoTa 16 | bopuas kucnora
2 Anp0ymMuH (4eIoBeKa) 17 | bpomar kasust
3 AJtoMUHUM (TpaHyJIbl) 18 | bpomu kasust
4 Amomunuii (Tmyapa) 19 | bpomua HaTpus
5 | AJIOMOKAJIUEBBIE KBACIBI 20 | BpoMKpe30JI0BBIH 3EICHBIH
6 | AMUHOYKCYCHas KHCJIOTa 21 | I'ekcan
7 AMMMaK BOTHBIH 22 | I'excanmanodeppar (II) kamus
8 | AckopOMHOBAs KHCIIOTA 23 | I'excanmanodeppar (I1I) kamus
9 | Auerat aMMOHUS 24 | l'uppokapOoHaT HaTpust
10 | Auerar kanus 25 | I'mppokcua xayms
11 | Auerar Meau 26 | I'mppoxcua KajabIys
12 | Anerar Hatpus 27 | T'mapokcua HaTpus
13 | Auerar CBHMHIA 28 | I'unpocynbdat Kanaus
14 | Auerar nuHKa 29 | I'unpocynbdat HATpUs




30

I'uapodocdat ammonust

75

Hwutpar menun

31 | I'mapodocdar xanus 76 | Hutpat HaTpus

32 | 'mppodocdat xampims 77 | Hutpat nukeins (1I)
33 | T'uapodocdat Hatpus 78 | Hutpar cBuHIIa

34 | I'munepun 79 | Hutpat cepeGpa

35 | I'mokosa 80 | Hutpat cTpoHIus

36 | duruapodocdat xamus 81 | Hutpat xpoma (III)
37 | Juruapodocdat xampiiys 82 | Hutpat niuHka

38 | duruapodocdat HaTpus 83 | Hutput xanus

39 | Iuruapodocdar nuaka 84 | Hutput Hatpus

40 | AMMETUNTIIHOKCUM 85 | Okcanar HaTpus

41 | luxpomMaT aMMOHUS 86 | Okcug arroMUHUS

42 | luxpomar Kajaus 87 | Oxcup Gapus

43 | lusTunoBsliii 3up 88 | Oxcup Banaaus (V)
44 | Kenatun 89 | Okcup xenesa (I11)
45 | XKeneso (mopomiok) 90 | Oxcup KanbIus

46 | XKeneszo (CTPYKKH) 91 | Okcua Maraus

47 | JKene3zoaMOHUIHBIE KBACIIBI 92 | Okcup mapranma (I1V)
48 | MI30aMUJIOBBIN CITUPT 93 | Okcung meau

49 | Uaguro 94 | Okcuj cBHUHIIA

50 | Moanna xamus 95 | Okcug nMHKA

51 | Uox 96 | OnoBo (rpaHyJibl)

52 | Mopat kamms 97 | Oprodocdar Gapus
53 | Kapbonat amMmmoHust 98 | Oprodocdar kanpuus
54 | Kapbonat xanus 99 | Oprodocdar HaTpus
55 | KapOonat kanbius 100 | Oprodocdar nunka
56 | KapOonar Hatpus 101 | OprodochopHas kucimoTa
57 | KBapreBblii mecok 102 | OcHoBHOI KapOOHAT MEIN
58 | Kpaxman 103 | [Tapadun

59 | Jlakmoun 104 | IlepmaHraHat Kajus
60 | Jlakmyc 105 | Pomanun aMMOHHS

61 | JIumonHadg KuciIOTA 106 | Pomanun xanus

62 | Maruui (mopoIok) 107 | Cepa (mopo1iok)

63 | Menpb (CTpyXKH) 108 | Cepnas kucmota

64 | MeTnunoBbIid OpaHKEBBIN 109 | ConstHast KHCITOTA

65 | MoueBuHa 110 | Coupt >THIOBBIN

66 | Hutpat amomunus 111 | Cynbdat amroMuHus
67/ | Hurpat ammonus 112 | CynbdaTt ammoHust
68 | Hurpat Gapus 113 | Cynbdat 6apus

69 | Hurpat Bucmyta 114 | Cynbsdart xenesa (II)
70 | Hurpar xenesa (III) 115 | Cynsdart xenesa (III)
/1 | Hutpat xanus 116 | Cynbdat kagmus (1)
/2 | Hutpat xanpuus 117 | Cynbdat kanus

/3 | Hutpat xo6anwta (II) 118 | Cynbdat kayibius

/4 | HutpaTt Marnus 119 | Cynbdat xobanbta (1)




120

Cynbdat nmurus

121 | Cynbdat Maraus

122 | Cynbdat mapranna (I1)
123 | Cynbdat menu

124 | Cynbdat HaTpus

125 | Cynsdat nuxens (1)
126 | Cynbdar cBUHIIA

127 | Cynbdat nes3us

128 | Cynbdat nmuHka

129 | Cynbdua HaTpus

130 | Cynbdut Hatpus

131 | CynbdocanuiioBasi KUCIOTa
132 | TerpabGopat HaTpus
133 | Tumondranenn

134 | Tuocynbdat HaTpUS
135 | Yromnp

136 | Yronn akTHBHPOBAHHBIN (TaOI.)
137 | YkcycHas Kuciora
138 | ®enondranenn

139 | dropua Hatpus

140 | dykcun

141 | Xnopat kanus

142 | Xnopua amoMuHNS
143 | Xnmopua aMMOHHS
144 | Xnopua Oapus

145 | Xnopug xenesa (I11)
146 | Xmopua kamus

147 | Xmopua KaabIys

148 | Xnopua xobanwta (I1)
149 | Xnopua maraus

150 | Xmopuna mapranta (I1)
151 | Xmopua meau

152 | Xnopua Hatpus

153 | Xnopun auxens (11)
154 | Xnopug onosa (II)
155 | Xnopuj cBUHIIA

156 | Xjopua cTpoHIHs
157 | Xmopug xpoma (I11)
158 | Xmopua ne3us

159 | Xmopua nmuaka

160 | Xpomar kanus

161 | Ilunuk (rpanysnbl)

162 | Illuuk (moponiok)




MarepuaJbl:

1 AxBaaguctuisitop J12-10M

2 bannon nns ra3. ropenku

3 Epur 11st MbITBS MOCY bl OOJBIION HAT. MIETHHA
4 Epm ni1s MbITBSI TOCYIBI CPETHUM HAT. IIETUHA
5 Epu 1y1st neHUIInHOBBIX (PIIaKOHOB HAT. MIETHHA
6 JlabopaTopHas mocy1oMoedHast MamrHa Aurora-2
7 Mapkep uepHbIi

8 MosnoToxk

9 Haxnauynbiii kKaMeHb

10 | HanunpHUK KBaJpaTHBIN

11 | HamunbHUK TPEyroIbHBINA

12 | Hox 1j1st TOYKH CBEpen

13 | OtBepTKa KpecToBas

14 | OTBepTKa MIOCKas

15 | OTBepTKa c HAOOPOM OUT

16 | [Taket ¢ 3aMKOM

17 | [laccatuxu

18 | ITmactunsl TCX, sorbifil

19 | Pe3unoBas TpyOKa

20 | Csepia g1t mpoOoK

21 | CumkoHOBas TpyOKa

22 | Cinuku

23 | Crekinopes

24 | Cymmka uist mocyasl i/c, 72 meipst Kartell 450x115x630 MM
25 | Y3KoryOI1Is!

26 | YHuBepc. HHAMKATOpHAs Oymara

27 | dunpTpoBanmbHas Oymara, JIUCTHI

28 | ®unbTpel Oenas sieHTa, d = 11 cm

29 | ®unbTpsl cunss ieHTa, d =9 u 11 cm

30 | ®uTKnam A CIUpPTOBOK

31 | luno

5 JOKYMEHT NOANMMCAH
U 2 OJIEKTPOHHOM MOANNCHLIO

CepTtudukat: 2DFD8AF1B4021205BE634B011A0C3EA2
Bnageneu: NepmuHoBa ExaTtepuHa HukonaeeHa
[levictBuTteneH: c 05.02.2024 no 30.04.2025
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