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1. MIOACHUTEJIBHASA 3AITMCKA

PabGouast mnporpaMma JMCHMIUIMHBI «XUMHUS» MpelHAa3HAYeHa s
uzydenuss B UuaycrpuansHom unctutryte (CIIO) VITY, peanusytoiero
00pa30BaTeNpbHyI0 MpPOrpaMMy CpeAHero o0mero oOpa3oBaHUs B Mpezenax
ocBoeHMs oOpazoBatenbHON Tporpammbl CIIO Ha Ga3ze OCHOBHOTO 0O0IIEro
o0pa30BaHMsI MPU MOATOTOBKE CIEIIMATUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit DI'OC cpemgnero
obmero o0pa3oBaHUs, TMPEIBABISEMBIX K CTPYKTYpE, COJCPKaHUIO H
pe3yabTaraM OCBOCHMSI JUCIUIUIMHBI «XHUMHUS» OCHOBHOM 0Opa3oBaTEIbHOMN
porpamMmbl cpeaHero ooimero odpaszoBanus, ogoopeHHoit ®YMO no obmemy
oOpazoBanuio (mpoTokoi ot 28.06.2016 Ne 2/16-3)

ConeprkaHue nporpaMMbl « XUMHs» HaIIPaBICHO HA IOCTHXKEHHE
CICIYIOIIUX LETICH:

* (opmupoBanne y O0OyYarOMMXCS YMEHHUS OILIEHWBAaTh 3HAYMMOCTH
XUMHUYECKOTO 3HAHMS 1151 KAKJOTO YEIIOBEKA;

* (opmupoBaHue Yy 00y4arOUXCA IIEIOCTHOTO MPEICTABICHUS O MUPE U
pPOJM XMMHUHU B CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHUPA;
YMEHHSI OOBICHATh OOBEKTHI M MPOLECCHl OKPYXKAIOMIEH JEeWCTBUTEIHHOCTH:
IIPUPOTHOM, COLIMANIBHOM, KYJIBbTYPHOM, TEXHUYECKOU CPEABI, — UCIIOIB3YS IS
3TOT0 XUMHUYECKUE 3HAHUS;

* pa3BuTHE Yy OOydYarouuxcsi yMEHUW pa3iandarh (PakTbl U OICHKH,
CpPaBHUBATH OIICHOYHBIC BBIBOJBI, BHJICTh MX CBS3b C KPUTEPHUSIMH OICHOK H
CBS3b KPUTEPHEB C OIPEACIICHHON CHUCTEMOW LIEHHOCTEH, (OpMYIMpOBATH U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

® puoOpeTeHre OOYyYarOIUMUCS OMBITA PA3HOOOPA3HOM NEATEIbHOCTH,
MO3HAHUS W CaMOTO3HAHUS; KIIFOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAIHHOE
3HAUCHHUE I PA3JIUYHBIX BHUJIOB JCSATEIHHOCTU (HABBIKOB PEUICHUS TPOOIIEM,
OPUHATUS  PEIICHUN, TIOWCKAa, aHaim3a ©  00padoTku  uHGOpMaIH,
KOMMYHUKATHUBHBIX  HAaBBIKOB, HABBIKOB  HU3MEPEHUN, COTPYIHUYECTBA,
0e30macHOro 0OpaIleHus ¢ BEIECTBAMH B IIOBCETHEBHOW KU3HH).

MecTo AWCHMIUIMHBI B CTPYKType OOpa30BaTeIbHON MPOrPaMMBbI:
o011eo0pa3oBareibHasi MOATOTOBKA, 0a30BbIC JUCIUILIUHBI.

Kosu4yecTBo 4acoB Ha 0CBOEHHE MPOrPAMMBI AU CUHUILJIMHBI:

MaKCUMaJIbHOW y4eOHOU Harpy3ku oOyuaromierocst 117 yacoB, B ToMm
qucle:

JJIM1 32049HOI popMBbI 00yUeHHUA:

00s13aTeIHPHON ayAUTOPHON y4eOHON Harpy3ku oOydarorierocs 12 4acos;

caMoCTOSTeNbHOM paboThl oOyyaromerocs 105 yacos.



2. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS 11O
JAUCHUIIJIMHE «XUMMU D>

B  pamkax  ocBoeHHS ~ COAEpXKAHUS ~ JUCHMIUIMHBI  «XUMUSD,
o0ecrieuynBaeTCs JOCTIKEHIE 00YUYaIOMUMHUCS CIICAYIOIINX PE3YIhTaTOB:

o JIMYHOCTHBIX

- POCCHHCKYIO TPaXXIAHCKYIO HJICHTHYHOCTH, MATPUOTHU3M, YBAKEHUE K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepe PoanHo#, ropioctu 3a CBOU
Kpail, cBoo PoauHy, mponuioe M HAcToslee MHOTOHAIIMOHAJIBLHOTO Hapoja
Poccun, yBaskeHHe Tocy1apCTBEHHBIX CUMBOJIOB (Tep0, duiar, TuMH);

- TPaXJAHCKYIO TMO3MIMI0, KaK AaKTUBHOTO M OTBETCTBEHHOTO 4YJIeHa
pOCCHIICKOrO OOIIECTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE IIpaBa U
00513aHHOCTH, YBa)KaIOIIETO 3aKOH M TPABOIMOPSIOK, 00JIa/Ial0IIero 4YyBCTBOM
COOCTBEHHOT'O0 JIOCTOMHCTBA, OCO3HAaHHO MPUHUMAIONIETO TPAJAUIMOHHBIC
HaIlMOHAIBHBIC W OOIIEYCIIOBEUECKHE TYMAaHUCTHYCCKHE U JIEMOKPATHUECKHE
IIEHHOCTH;

- cpopMHUPOBAaHHOCTH OCHOB CaMOpPa3BUTHUS M CAMOBOCIIUTAHUS B
COOTBETCTBHUH C OOIICUYEITIOBEUCCKUMH IIEHHOCTSAMH M HJIeaJlaMd TPaKIaHCKOTO
oOIIeCTBa; TOTOBHOCTh M CIOCOOHOCTh K CAaMOCTOSATEIBHOH, TBOPYECKOU W
OTBETCTBEHHOU EATEILHOCTH;

- HaBBIKM COTPYAHHYECTBA CO CBEPCTHHKAMH, JACTBMH MJIQIIIETO
BO3pacTa, B3pPOCIHBIMH B 0Opa30oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, yueOHO-
UCCJIEI0BATENHCKON, TPOSKTHON U APYTUX BUJIAX JIESITEIbHOCTH;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIE
caMm000pa30BaHUI0, Ha MPOTSHKEHUHM BCEW JKM3HU; CO3HATEIIbHOE OTHOIICHHE K
HEIMPEPHIBHOMY O0Pa30BaHUIO KaK YCJIOBHIO YCIEIIHON MPOo(ecCHOHaIbHON U
OOIIECTBEHHOM JIESATEILHOCTH;

- CTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

- OepeXHOE, OTBETCTBEHHOE U KOMITETCHTHOE OTHOIIICHUE K (PH3NIECKOMY
U TICUXOJIOTUYECKOMY 3J0pPOBBIO, KaK COOCTBEHHOMY, TaK M JPYTHUX JIOJICH,
YMEHHUE OKa3bIBaTh IMEPBYIO TOMOIIIb;

- c(OpPMUPOBAHHOCTH IKOJOTHIECCKOTO MBIILIICHUS, TTOHUMAHUS BIIHSTHUS
COIMAJIBHO-DKOHOMHYECKUX  TPOIECCOB HA  COCTOSIHHE TIPUPOJHONW U

COIIMAILHOW  Cpeipl;  MpUOOpeTeHHWe  OMbITa  JKOJIOTO-HAIMpaBICHHOM
JEATEIIbHOCTH;
o MeTanpeaMeTHbIX

- - YMEHHE CaMOCTOSTEJIBHO OIPENENsATh LEIu JEATEIbHOCTH U
COCTaBIIAATh  IUIAHBI  JIESITENBHOCTH;  CAMOCTOATENIIBHO  OCYUIECTBIAT,
KOHTPOJIMPOBaTh M  KOPPEKTUPOBATh JEATENBHOCTh; HCIOJIB30BATh BCE
BO3MOKHBIE PECYPChI I JOCTMIKEHHSI TOCTABJIEHHBIX ILENEH M pealn3aluu
IJIAHOB  JIEATENIbHOCTH; BBIOMpPATh YCHEUIHbIE CTPAaTErMM B  PA3IMYHBIX
CUTyalusX;

- YMEHHE NPOAYKTUBHO OOIIaThCS W B3aUMOJEHCTBOBATH B IpoIlecce
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COBMECTHOM JI€ITENBHOCTH, YYWUTHIBATH MO3HULIUM JAPYIHX YYaCTHHKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peiaTh KOH(DIUKTHL;

- BIIQJICHUE HaBBIKAMU TO3HABATEIHHOM, y4eOHO-UCCIIENOBATEIHLCKOU U
MPOEKTHOM JEeSATEIBbHOCTH, HAaBBIKAMU pa3pelieHus NpoodsieM; CIoCOOHOCTh U
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY MOHMCKY METOJOB PEIICHUS NPaKTUUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJOB MTO3HAHMUS;

- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIBbHOW HWH(GOPMAIMOHHO-
MO3HABATENILHOMN JIESITEIbHOCTH, BIIQJICHUE HABBIKAMU MOJYyUYECHHUSI HEOOXOAUMOit
uH(OpMAIIMU W3 CJIOBaped pa3HBIX THIIOB, YMEHHE OpPHUEHTHUPOBATHCS B
pa3IUYHBIX ~ MCTOYHWUKAX  WHMOpPMAIMU, KPUTHYECKH  OICHHUBATh W
UHTEPHPETUPOBATH MH(POPMAIIHIO, TTOTYYaeMYyI0 U3 PAa3IMUHbIX HCTOYHUKOB;

- YMEHHUE UCIIOJIb30BaTh cpenctBa  MHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHoyioruit (ganee - MKT) B pelnieHuu KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3AIlMOHHBIX 3a/lad C COOJt0JIeHHeM TpeOOoBaHUM
OPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, PecypcocOepeKeHus,
MPABOBBIX U AITHUECKUX HOPM, HOPM MHGOPMAIIMOHHOMN 06€30MacHOCTH;

- YMEHHUE OMpEAeNATh Ha3HAYCHHE W (PYHKIMU PA3TMUYHBIX COIMAIBHBIX
WHCTUTYTOB;

- YMEHHME CaMOCTOSITEJIbHO OIIEHMBaTh W TMPUHUMATh PEIICHUs,
ONpENEIAIONIME CTPATETUI0 TOBEJICHMS, C Y4YETOM TPAXKIAHCKUX U
HPABCTBEHHBIX [IEHHOCTEH;

- BJIQJICHUE SI3BIKOBBIMHU CPEICTBAMH - YMEHHUE $ICHO, JOTUYHO U TOYHO
U3JIaraTh CBOIO TOYKY 3PEHUsI, UCTI0JIb30BATh a/ICKBATHBIC SI3bIKOBBIC CPEJICTBRA;

- BJIQJICHHE HaBbIKAMHU TI03HABATEIBLHOM pPEQIIEKCUU KaK OCO3HAHUS
COBEpIIAEMBIX JEHCTBUI W MBICIUTEIBHBIX MPOILIECCOB, UX pE3YyJbTATOB U
OCHOBAHUM, TPAHMI] CBOETO 3HAHUS U HE3HAHMUSI, HOBBIX MO3HABATEIbHBIX 3a7a4
U CPEACTB UX JOCTHXKECHUSI.

o NpeIMeTHBIX

- c(hopMHPOBAHHOCTH MPEJCTABICHUNA O MECTE XUMHHU B COBPEMEHHOM
HAay4YHOW KapTHHE MUpa; TOHUMAHHE POJIM XUMHUHU B (POPMHUPOBAHUU KPYTO30pa
1 (QYHKIIMOHATLHON IPAMOTHOCTH YeJIOBEKa JJIsS PELICHUS MPAKTUYECKUX 3a]1a4;

-BJIaJICHUE OCHOBOTIOJIATAIOIIMMU XUMUYECKUMHU TOHATUSIMU, TEOPUSIMU,
3aKOHAMH M 3aKOHOMEPHOCTSIMU;, YBEPEHHOE TOJIb30BAHUE XUMHUUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJICHUE€ OCHOBHBIMU METOJaMU HAyYHOT'O MO3HAHUS, HCTI0JIb3yEMbIMU
B XUMHUU: HAONIOJCHHWE, ONHCAaHUE, W3MEpPEHUE, DOKCIEPUMEHT; YMEHHE
o0pabaTpiBaTh, OOBACHITH pE3yJIbTaThl MPOBEACHHBIX OIBITOB W JeENaTh
BBIBOJIbI; TOTOBHOCTh M CIOCOOHOCTh MPUMEHSITH METOJBI TO3HAHUS TIPU
pEelIEHNU MPAKTUYECKUX 3a/1ay;

- c(hOpMHUPOBAHHOCTh YMEHHs JaBaThb KOJMYECTBCHHBIC OIICHKH W
MPOBOAUTH PACUEThI M0 XUMUUYECKUM (POpMysIaM U ypaBHEHUSIM;

- BIJIQJICHUE TIpaBWJIAMH TEXHUKU O€30MacHOCTH MPHU HCIOJIb30BaHUU
XUMHUYECKUX BEIIECTB;



- chOpMHPOBAHHOCTh COOCTBEHHOW TIO3UIIMKM [0 OTHOIICHHUIO K
XUMHUYCCKON HH(POPMAIIMH, TTOJTyIaeMOU U3 pa3HbIX HCTOUYHHUKOB;

- 11 00yYaronuXxcs ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMH 370POBbs (IIPU
HAJTYHHN): OBJIAJICHUEC OCHOBHBIMH JIOCTYHHBIMH METOJAMH HAYIHOTO
[TO3HAHUS,;

- 7 CHACNBIX W CHA0OBHASIIMX OOydJarommxcss (Mpyd HaTUYHH):
OBJIAJICHE TIpaBUJIAMHU 3alMCH XWMHUYECKHX (OpPMYyNT C HCIOIH30BAHUEM
penbeHO-TOYCHHON CUCTEMBI 0003HAYCHUI JI. Bpaitns.



3. TEMATUYECKHWI IVIAH Y COJIEP’)KAHUE PABOYEN
IMPOTPAMMBI N CHUTIJINHBI «XUMUS»

TEMATUYECKHWH IIJTAH U COJAEP)KAHUE PABOYEN ITPOI'PAMMBI

JTUCIHUILIMHBI «XUMUS» 111 3AOUHON ®OPMBI OBYUEHUS

KonnuecTtBo
Makc ayJIMTOPHBIX YacOB Camo
N umaiib | Beero | Teope CTOSIT
° HaumenoBanue pa3aenoB u
/1 TeM/CoJiepkaHne yueOHOTro MaTepuaia ' - Jladop | - eutb.
Harpy 00yHu. ar. pabor
3Ka 3aHAT a
usi
Pa3nen 1. O6masi u HeopraHuyeckasi XUuMHs 69 6 4 2 63
1 BBenenue. OcCHOBHBIE MOHSTHS U 3aKOHBI 2 2 2
XUMHH. [lepuognueckuii  3aKOH u
[leproguueckass  cucTeMa  XUMHUYECKHX
anemeHToB J[. 1. MeHnaeneeBa u cTpoeHUe
atoma. CtpoeHme  BemiectBa.  Bopa.
PactBopsl. DNEeKTPOIUTUYECKAS
JUCCOUAITUS
Camocmosmenvhas paboma. Bpemonnenune | 35 35
VIPXHEHUH, pEIIeHUue PAcUYeTHBIX 3ajad,
BBHITIOJTHEHNE KOHCIIEKTa
2 | Kiaccudukanms HeoOpraHu4ecKux 2 2 2
COEJIMHEHH U UX CBOMCTBA.
XUMHYECKHE peakuuun MeTtaninl "
HEMETAaIJIbL.
3 | Jlabopamopnoe szansmue Nel. CkopocTh 2 2 2
XUMHYECKON peaKinu
Camocmosmenvuas padboma. Bpimonnenue | 28 28
VIPXHEHWH, pelIeHrue PAcUYeTHBIX 3ajad,
BBHITIOJTHEHNE KOHCIIEKTa
Pa3nen 2. Oprannyeckasi XumMusi 46 4 2 2 42
OcHOBHBIE TTOHSTHSI OPTAHUYECKOW XUMHUHU U
4 | Teopus CTPOCHHUS OpPraHUYECKUX 2 2 2
COCJIMHECHUH.
VYri1eBo10posl 51 ux MIPUPOJHBIE
HMCTOYHUKHU. Kucnoponcoaepxaiue
OpraHHYECKUE COCTUHECHHUSI.
A3zoTtcoaepxaiue OpraHUYECKUE
coennHenus. [lommmepsl.
S | Jlabopamopnoe 3anamue Ne2. IlpuponHbie 2 2 2
WCTOYHUKHA  yIJIEBOJOpPOaOB. Hedthr w
MPOAYKTHl ee mepepaboTku. KameHHBIN
yTOJlb
Camocmosmenvnas paboma. Beimonnenue | 42 42
VIPOKXHEHUH, pelIeHrue PacYeTHBIX 3ajad,
BBHITIOJTHEHNE KOHCIIEKTa
6 | 3auer 2 2




| Mitoro | 117 | 12 | 8 | 4 | 105 |

OcBoeHME TUCHMIUIMHBI MOXET OBbITh PEAJM30BAHO C MPUMEHEHUEM
AJIEKTPOHHOTO OOYYEHMS, MUCTAHIIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTUN B
cooTBeTcTBUM ¢ [lomokeHHMEM O TMPUMEHEHHH OJJIEKTPOHHOTO OOYyYCHHSI,
JTUCTAHITMOHHBIX ~ OOpa30BaTENbHBIX  TEXHOJOTHH  TPU  peaTU3aIHH
00pa30BaTEeNbHBIX MpPOTpaMMaM CpPEAHEro MPOQPEeCcCCHOHATBHOTO 00pa3oBaHMs,
yTBepxkaeHHOrO npecenareneM yueHoro coera ®I'bOY BO «YITVY».

4. YCJIOBUS PEAJIM3ALIUA PABOYEM ITPOTI'PAMMBbI
JUCHHUITJINHBI
«XHUMMUS»

4.1. TpeOoBaHHI K MHHHUMAJIBHOMY MATEPHUAJIbLHO-TEXHHYECKOMY
o0ecrevYeHn 10

Peanmzanust pabodeil mnporpamMmbl JUCHMIUIMHBI TpeOyeT HaIUYMs
y4eOHOro KaOMHETa XMMUH, JIA0OPATOPHH XUMUHU.

OcHallleHHOCTh Y4eOHOTO KaOuHeTa:
MOCaJ0YHBIE MeCTa II0 KOJMYECTBY OOydarmuxcs, pabodyee MeEcCTo
npernoaaBatesis, MPakKTHIeCKUe padOThI JJIs yJaIuXxcsl, Tocka yueOHas,
TeMaTUYECKUE TUTAKAThl, TaOIUIbI, CTCHbI, CIIpaBOYHAs JIUTEpaTypa, Y4eOHO -
METOIMYECKasi JOKYMEHTALIUS

OcCHaIIEHHOCTh  JTA0OpaTOpPUHU: IIOCATOYHBIE MeCTa II0 KOJIMYECTBY
oOyJarommxcs, pabodee MECTO TMperojaBaTeNs, I0cka ydyeOHas, IITaTUB,
npoOUpKH, Ta0IUIa PACTBOPUMOCTU, EMKOCTH JIJISI CHIMTYYUX BEIIECTB, MPOOKA C
ra300TBOJHON TpPyOKOW, CHUPTOBKA, CIHMYKH, acOECTOBasl CETKA, TUTEJIbHBIC
IIAMIEI, XAMHAYECKHWE  CTaKaHbl, CTCKJISHHAS  IaJIOYKa,  KOJIJICKIIHS:
«IInmactmacchr», komekius «BojlokHay, CTyIKa, MECTUK, KepaMUuuecKas JIOKKa,
BaTa, PEaKTUBbI, BBITSHKHOW ImKad 2 MIT., CTEHHBI, IUIaKaThl, Yy4yeOHO -
MeTouYecKasi JOKyMEHTaIHs

4.2. UudgopmanuonHoe odecnevyeHne o0yueHust
[lepeyenr pekoMeHAyeMbIX YYeOHBIX wu3gaHuM, HHTEpHET-pecypcos,
JIOTIOJIHUTEIBHOM JINTEPATYPBI

OcCHOBHbIC HCTOYHHUKH:

o boromonora, U. B. Heopranuueckas xumus : ydebHoe mocooue /
. B. boromoinosa. — Mocksa : UHOPA-M, 2021. — 336 c. : wi. — (ITPODUs).
— ISBN 978-5-98281-187-5. — Tekcrt : 3JeKTpOHHBIN. — Pexum nocryna:
https://znanium.com/read?id=398927

o Oprannueckas xumus : npaktukym st CITIO / coctaBurenu T. A.
Ponuna, 1O. A. I'yxxens. — Capatos : [IpodobpazoBanue, 2021. — 67 c. — ISBN
978-5-4488-1141-8. — Tekcr : 3MEKTPOHHBIHN // DINEKTPOHHBIN pecypc ubpoBOn
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https://znanium.com/read?id=398927

obpazoBatensHol cpeansl CIIO PROFobOpa3oBanue : [caiiT]. — Pexxum pocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/105147

° [lenuna, B. U. Opranuyeckas xumus : yueonoe nocooue maisa CI1O
/ B. W. Tleanna, O. FO. AdanaceeBa, O. B. JlaBpentbeBa. — CapaToB :
IIpodo6pazoBanme, 2021. — 136 ¢. — ISBN 978-5-4488-1241-5. — Tekcr :
AIEKTPOHHBIN // DNEKTPOHHBIN pecypc HHGPOBOH 00pa30BaTEIBLHON CPEIbI

CIIO PROFo6pazoBanue : [caiit]. — Pexxum JoCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/106839
° bpeitkoBa, A. JI. O6mias u HeopraHudeckass XUMHS : IPAKTUKYM

st CIIO / A. 1. bpeitkoBa. — Capatos : [IpodoOpazosanue, 2020. — 124 c. —
ISBN 978-5-4488-0687-2. — TekcT : 3JEKTPOHHBIN // DIEKTPOHHBIA pecypc
uudpoBoit odpazoBarenbHo cpenbl CIIO PROFobOpa3oBanue : [cailT]. — pexum
JOoCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92126

° BonnpipeBa, O. U. Xumus : 3agaunuk a5 CIIO / O. W. bonaesipesa,
O. I1. Kymnapesa, I1. A. Tlonomapesa. — Capatos : [IpodobpazoBanue, 2020. —
140 c. — ISBN 978-5-4488-0595-0. — TekcT : 31€KTPOHHBIN // DIEKTPOHHBIN
pecypc nudponoit oobpaszosarensHoit cpenbl CIIO PROFob6pa3zoBanue : [caiT]. —
Pexum JIOCTyIIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92199

o Jyneiixo, T. I'. Xumus : yaeonuk s CIIO / T. I'. Jlyneiiko, O. B.
Hs6700, E. A. PemernukoBa. — CaparoB, Mocksa : [IpodobpazoBanue, At 1Iu
Ap Menmua, 2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. —
TekcT : ANeKTPOHHBIN // DNEeKTPOHHBIM pecypc HUPPOBON 0O0pa3zoBaTEILHOM
cpeast  CIIO  PROFoOpazoBanue : [caiit]. — Pexum  pgocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/94217

° Hpo3noB, A. A. Xumus : yduebHoe mocobue mias CIIO / A. A.
Hpoznos, M. B. [Ipo3nosa. — Caparos : Hayunas kaura, 2019. — 317 c. — ISBN

978-5-9758-1900-0. — Tekct : »onNeKTpoHHBIM. — PexuMm nmoctyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87083
o Xumus : yueOHoe mnocooue mias CIIO / cocraButenu I'. HO.

Boctpukosa, E. A. Xopoxopauna. — Capatos : [IpocdoOpazosanue, 2019. — 91
c. — ISBN 978-5-4488-0369-7. — Tekct : SAeKTpOHHBIA. — PexuMm mocTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87280

o Ackaposa, JI. X. Xumus : yuebnoe mocodoue mmsa CIIO / JI. X,
AckapoBa ; monm pemakumeirt JI. A. baiikoBoit. — 2-¢ m3a. — Caparos,
ExarepunOypr : IlpodoOpazoBanue, Ypanbckuil (enepaibHblii YHUBEPCHUTET,
2019. — 79 c. — ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — Tekcr :
3JICKTPOHHBIMN. — Pexxum JocTyna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87899

o Baiitaep, B. B. Xumusa : yue6noe mocobue mna CIIO / B. B.
Baiitnep ; nox penakuueit M. K. BanoBa. — 2-e u3zn. — Caparos, ExarepunOypr
: IIpodobpazoBanue, Ypanbckuil penepanbubiii yauBepcutet, 2019. — 90 ¢. —
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ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. — TekcT : »JEKTpOHHBIN //
OneKTpoHHBIM  pecypc  1udpoBoil  obpaszoBarenvHolt  cpeast  CIIO
PROFo6pa3oBanue. - Pexum JOCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87900

o Xumust : yuebnoe mocoome mis CIIO / M. T'. Usanos, JI. A.
baiikoa, O. A. Hepommna, M. A. KocapeBa ; mox penakuueir M. .
Kamuangyenko. — 2-¢ usn. — CaparoB, ExarepunOypr : IIpodoGpasoBanue,
Ypanbckuii penepanpabni yauBepcurer, 2019. — 106 ¢. — ISBN 978-5-4488-
0387-1, 978-5-7996-2918-2. — TekcT : AMEKTPOHHBIN // DINEKTPOHHBIN pecypc
uudpoBoit oopazoBarensHoit cpeasl CITIO PROFo6pazoBanue : [caifT]. — Pexum
JOCTYTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87902

JlonoTHUTEe IbHbIE HCTOYHUKH:

o I'yceBa, E. B. Xumus mna CIIO. B 2 yactax. Y.l : yueOHO-
Metoandeckoe nmocooue / E. B. I'yceBa, M. P. 3uranmmuna, /. Y. KynukoBa. —
Kazanr : Kazanckmii HallMOHAJBLHBIA HCCIIENOBATEILCKANA TEXHOJOTHMYECKUMN
yauBepcuteT, 2019. — 168 ¢. — ISBN 978-5-7882-2791-7, 978-5-7882-2792-4
(u.l). — Tekct : »DIEKTPOHHBIM // DJEKTPOHHBIA pecypc HUGPOBOH
obpazoBatensHoit cpeansl CIIO PROFobOpa3oBanue : [caiiT]. — Pexxum mocryra:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/109611

o CremnanoBa, A. K. O6m1as u Heopranuueckasi xumusi. OpraHnudeckas
XUMHUSI . METOJIMYECKHE yKa3zaHHMs K jabopaTopHbIM pabotam / AliekcaHjipa
KoncrantnHoBHa CrenaHoBa ; YXTHHCKHM TOCYJApPCTBEHHBIM TEXHUYECKHM
yHUBEpCUTET, WHAyCTpHaIbHBI HHCTUTYT (CpeaHero mnpodecCUOHATBHOTO
oOpa3oBaHus). - YxTa : U31-BO0 YXTHHCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO
yHuBepcuteta, 2019. — Jlnsg cpegHero mnpodeccuoHaaIbHOTO O0pa3oBaHUs. —
Tekcr : anekTpoHHbIN : 0.1, — TekcT (BU3yalbHbIM) : HENOCPEACTBEHHBIN. —
Pexxum moctyna: http://lib.ugtu.net/book/41340/

o CremanoBa, A. K. Xumusa. OOmas ¥ HeopraHWYecKas XHUMHS.
Opranuueckass XUMHS I CICIMAIBHOCTEH TEXHHYECKOro Tpodus
METOJMYECKHE yKa3aHus K JabopaTopHbiM pabotam /  AjekcaHapa
KoncrantuHoBHa CrenaHoBa ; YXTUHCKAM TOCYJApPCTBEHHBIM TEXHUYECKHIA
yHUBEpCUTET, WHAyCTpHaIbHBIM HHCTUTYT (CpeaHero mnpodhecCUOHATBHOTO
oOpa3oBaHus). — YxTa : M31-B0 YXTUHCKOrO rocyJJapCTBEHHOTO TEXHUYECKOTO
yHuBepcuteta, 2021. — Jlnst cpeanero npodeccuoHaibHOTO 00pa3oBaHus. — 0.11.
— DnekTpoHHas Tmporpamma (BU3yajbHas). OJEKTPOHHBIC JIaHHBIC
aJIeKTpOoHHBIC. — Pexxum moctyna: http://lib.ugtu.net/book/41729/ 45 k3.
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5.

XAPAKTEPUCTHUKA U KOHTPOJIb OCHOBHBIX BU/1OB

YYEBHOM JEATEJBbHOCTHU IO JUCIHUTILIIMHE «XUMUS»

Coneprxanue XapakTeprucTUKa OCHOBHBIX BHUIOB DopMBI 1 METOJTBI KOHTPOJIS U
o0y4YeHHS y4eOHOM IesTETbHOCTH 00YUaIOINXCs OLICHKU PE3YJIbTATOB O0yUYCHHS
(Ha ypoBHE y4eOHBIX JEHCTBUI)

Baxneitmmme | YMeHue  gaBaTh — ONpeleNieHHue U | Bxoowot konmpons.

XUMHYECKHE | OTIEpUPOBATH CIIeTYOIIIMH XHU- | OIICHKA TECTOBBIX 3aJaHHH

ITOHSTHS MHUYECKHMMH  TIOHSATHSIMU:  BEIECTBO, | OIIEHKA  pEIIeHUS  PacueTHBIX
XUMHUYECKHUI AJIEMEHT, aTOM, MOJIEKYJa, | 3aaad.
OTHOCHUTEJIbHBIC aTOMHast u | Texywuti KoHmponnv.:
MOJICKYJISIpHAST MaccChl, WOH, | OIICHKA TECTOBBIX 3aIaHHH,
QUIOTPOIHSI, HW30TOMBI, XHWMHYECKas | OIlEHKa  PEIICHUS  PacYeTHBIX
CBSI3b, ANEKTPOOTPHUIIATEIILHOCTD, | 33J1a4, OIEHKAa pe3yJIbTaTOB |
BAJICHTHOCTh,  CTCIICHb  OKHCICHUS, | OTYeTa J1abOpaTOPHOTO 3aHSTHSI.
MOJIb, MOJIApHas Macca, MOJISIPHBIN | Pybeowcnvlii  KoHmponv: OIEHKa
00beM raz000pa3HbIX BCIISCTB, | TSCTOBBIX  3aJIaHUM, OlICHKA
BEIIICCTBA MOJIEKYJISIPHOTO U | pEIICHUS pacUeTHBIX 3a/1a4.
HEMOJICKYJISIPHOTO CTPOCHUS, PAaCTBOPHL, | [Ipomedicymounas ammecmayus
AJICKTPOJIUT u HEIJICKTPOJIUT, | 0 OUCYUNIUHe: ONIEHKA TeCTOBBIX
ANEKTPOJIATHICCKAS JIUCCOIHAIS, | 3aaHHH, OIICHKA pelIeHus
OKHCIIMTEIb u BOCCTAHOBUTEJIb, | PACUCTHBIX 3aja4
OKHCJICHUE u BOCCTaHOBJICHHE,
TEIJIOBOM 3(PEeKT peakiuu, CKOPOCTh
XUMHYECKON peakuuu, KaTajius,
XUMHYECKOE PaBHOBECHE, YTIIEPOIHBII
CKeJeT, (yHKUMOHAJIbHAs  IpyMMa,
M30MepHsl, TOMOJIOTHS

OcHOBHBIE dopmynHpoBaHUE 3aKOHOB COXPAaHEHUS | Bx0oOHoll KOHmMpPOab: OlLIEHKA

3aKOHBI MacChl BEIISCTB U MOCTOSHCTBA COCTaBa | TECTOBBIX 3aJaHHi.

XUMHH BEIIICCTB. Texywuii KOHMpPOIL: OLIEHKA

Y cTaHOBKa NPUYMHHO-CIIECTBEHHON
CBSI3M MEXAY COJIEP’KaHUEM 3TUX
3aKOHOB M HAIIMCAHUEM XUMHUYECKUX
dhopmyn u ypaBHEHH. Y CcTaHOBKA
3BOJIIOLIMOHHOM CYIIHOCTH
MEH/IEJIEEBCKOW U COBPEMEHHOMN
(OpMyYIMPOBOK NEPUOIUIECKOTO
3akoHa J[. 1. MenneneeBa. O0bsIcHEHNE
(U3NYECKOTO CMBICTa CUMBOJIUKI
MEePUOINYECKON TaOIUIbI XMMHYECKUX
anemenToB /. 1. MenneneeBa (HoMepoB
3JIEMEHTA, MIepuo/ia, TPYIIIbI) U
YCTaHOBKA ITPUYNHHO-CIIEACTBEHHON
CBSI3M MEXIY CTPOCHHEM aToma U
3aKOHOMEPHOCTSIMU U3MEHEHHS CBOWCTB
3JIEMEHTOB M 00pa30BaHHBIX UMHU
BELIECTB B IEPUOJIaX U IrpyImmax.
XapakTeprucTUKa HIEMEHTOB MaJIbIX U
OO0JIBIITNX MEPUOJIOB MO UX MOJOKEHHIO

TECTOBBIX 3aJaHUI

Pyb6eswcnuiii koumpons. olieHka
TECTOBBIX 3aJaHUI
IIpomescymounas ammecmayus
no oucyuniuxe: OlEHKa TECTOBBIX
3a/IaHMI.
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B [lepnoanueckoii cucreme /1. U.
Menneneena

OcHOBHBIE YcraHoBKa 3aBUCHMOCTH CBOMCTB Bxoownoti  kommponv:  OLIEHKa
TEOPUH XUMHUYECKUX BEIECTB OT CTPOCHUS TECTOBBIX 3aJaHU.
XUMUU aTOMOB O0Pa3yIOIINX UX XUMUYECKUX Texywuti  KOHmpoab:  OUEHKA
37€MEHTOB. XapaKTepUCTHKA TECTOBBIX  3aJaHui,  OIICHKa
BAKHEWIIMX TUIIOB XUMHUYECKHUX CBSI3€U | pe3yibTaTOB u oT4yera
Y OTHOCHUTEJIbHOCTH 3TOU TUIIOJIOTHUH. 1a00paTOPHOTO 3aHSTHSI.
OOBsicHEHHE 3aBUCUMOCTH CBOMCTB Pyb6esicnviti  konmpons: OlLIEHKA
BEILIECTB OT UX COCTaBa U CTPOCHUS TECTOBBIX 3aJaHU.
KPUCTAIUIMYECKUX PELIETOK. Ilpomescymounas ammecmayus
®opMyIHpPOBKA OCHOBHBIX MOJIOKEHUN | no JucyuniuHe: OIEHKA TECTOBBIX
TEOPHH JIEKTPOIUTUYECKON 3a/IaHMI.
JUCCOIMAIIMU U XapaKTePUCTUKA B
CBETE ATOU TEOPUU CBONCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCAMHEHHI.
@opMynHpPOBKA OCHOBHBIX MOJIOKEHUI
TEOPHUH XUMUUYECKOTO CTPOCHUS
OpraHUYECKUX COCIUHEHHUU U
XapaKTEePUCTHKA B CBETE ITON TCOPUU
CBOMCTB OCHOBHBIX KJIaCCOB
OPraHNYeCKUX COCTMHEHUHN
Baxueiimne | XapakTepucTtuka cocTaBa, CTPOCHHUS, Bxoonoii konmponw: onieHKa
BEILIECTBA CBOMCTB, MTOJIYYEHUS U IPUMEHEHUS TECTOBBIX 3aaHU.

U MaTCpHualibl

BakHelmux metayuios (1A u lIA rpynm,
AIFOMHUHMS, JKele3a, a B
€CTECTBEHHOHAYYHOM Ipoduiie u
HEKOTOPBIX d-3JICMEHTOB) U UX
COCIMHECHUM.

XapakTepHuCTHKa COCTaBa, CTPOCHUS,
CBOWCTB, MOJIy4YEHHsI U IPUMEHEHUS
BakHenmux HemeTawioB (VIIA, VIA,
IpyIII, a TaKXke a30Ta u gocdopa,
yriepoaa U KpeMHUs, BOJIOPO/a) U UX
coeiMHEeHU. XapaKTepuCcTHUKa COCTaBa,
CTPOEHHsI, CBOWCTB, ITOJTYYEHUS U
MIPUMEHEHUSI BAKHEHIIINX KIacCOB
YTJIEBOJIOPOIOB (JTKAHOB,
[UKIIOAIKAHOB, alIKEHOB, AIKMHOB,
apeHoOB) U WX HamOOJIee 3HAYNMBIX B
HapOIHOXO035IICTBEHHOM IIaHE
NpecTaBuTENeH. AHAIOTHYHAS
XapaKTePUCTHKA BAKHEUIITHX
MpEeICTaBUTENEN IPYTUX KIIACCOB
OpPraHUYECKUX COeTMHEHUI: MeTaHoIa
Y 9TAHOJIa, CIIOKHBIX d(PUPOB, KUPOB,
MBI, albJETUI0B ((hOopMaNbIETUI0B U
areTanabJAeTH/1a), KETOHOB (alleTOHA),
KapOOHOBBIX KUCIIOT (YKCYCHOM
KHCJIOTHI), MOHOCaXapuI0B (TIIOKO3bI),
JUcaxapuioB (caxaposbl),

Texywuii KOHMpOabL: OLICHKA
TECTOBBIX 3aJJaHUM, OIICHKA
pE3yNbTaTOB U OTYETA
71a60pPaTOPHOTO 3aHSTHSI.
Py6eoicnviti konmpons. oleHKa
TECTOBEIX 3aJIaHHIA.
Ilpomesxcymounas ammecmayus
no oucyunume: OeHKa TECTOBBIX
3aJlaHui

13




MoJIMcaxapuaoB (Kpaxmana u
LEJITIONI03b] ), aHWIMHA, aMUHOKHCIIOT,
0EJIKOB, UCKYCCTBEHHBIX U
CHUHTCTUYCCKUX BOJIOKOH, KaAY4YyKOB,
TIacTMace

XUMHUYECKUN
SI3BIK
U CUMBOJIMKa

Hcnonp3oBanne B y4eOHOH W
npodecCuoHAIbHON JIeATEILHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3zBanue n3y4yeHHBIX BEIIECTB 10
TPUBUAIILHON WJIM MEXKTyHAPOIHOMN
HOMEHKJIaTyp€e M OTPAKEHUE COCTaBa
9THUX COCAUHEHUM C ITOMOIIBIO
xuMudeckux Gpopmyi. OTpakeHue
XUMHUYECKUX MPOIIECCOB C MTOMOIIIBIO
YPaBHEHUN XUMUYECKUX PEAKIUH.

Bxoonoti konmpons: onieHKa
TECTOBBIX 33/IaHUH.

Texywuti KOHMpOL:

OIICHKA TECTOBBIX 3aJ[aHHIA,
OIICHKA PEIICHHS PAaCUYETHBIX
3a/1a4, OIICHKA Pe3yIbTaTOB U
oT4eTa JIabopaTOPHOTO 3aHATHS.
Pyb6esrcnuiii koumpons. OleHKa
TECTOBBIX 3aJaHUM.
IIpomesicymounas ammecmayus
no oucyuniune: OUEHKa TECTOBbIX
3a/laHu}, OIIEHKa PeleHHs
pacYeTHBIX 3ajad.

Xumunyeckue | OObSICHEHHE CYITHOCTU XUMHUYECKUX Bxoonoii konmponw: oneHka
peakuun npoueccoB. Knaccudukanus TECTOBBIX 3a/IaHUH.
XUMHUYECKUX PEAKLUN [0 pa3INuHbIM Texywuii KOHMpPOIb: OLIEHKA
IIPU3HAKaM: YHCIly U COCTaBY TECTOBBIX 3a/laHNH, OLIEHKA
IIPOJYKTOB U PEareHTOB, TEIIIOBOMY pe3yJIbTaTOB U OTYETA
a¢dekry, HanpaBieHuo, Pase, 71a00paTOPHOTO 3aHATHS.
HaJIMYHUIO KaTaJau3aTopa, U3MEHEHHUIO Py6eorcnwiii konmpons. oueHka
CTETIEHEW OKUCIIEHHS YJIEMEHTOB, TECTOBBIX 3a/IaHUH.
00pa3yromuX BelleCcTBa. LIpomesicymounas ammecmayus
VYcTaHoBKa MPU3HAKOB OOLIETo U no oucyuniuxe: OIleHKa TECTOBBIX
Pa3JINYHOTO B TUITOJIOTUH PEAKLUH UI | 3aJaHUl
HEOPraHUYECKOU U OPraHUYEeCKON
xumun. Kinaccupunukanus BemecTs u
IIPOLIECCOB C TOUKH 3PEHUS OKUCIICHUS-
BoccTaHOBJIeHUs. CocTaBIeHHE
YPaBHEHUH PEaKLUN € TOMOILBIO
METO/1a 3JIEKTPOHHOT0 OajaHca.
OOBsicHeHHE 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON peakIMU U TOJI0KEHUS
XUMHUYECKOTO PABHOBECUS OT
pa3nu4HbIX (HaKTOPOB
Xumuueckuil | BollosHeHne XUMHUYECKOTO Texywuii KOHMPOb: OLIEHKA
SKCIIEPUMEHT | HKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUU | pPE3yJIbTaTOB M OTYETA
C MpaBHJIaMH 0€30MaCHOCTH. 71a00paTOPHOTO 3aHATUS
Hab6monenue, ¢pukcamus u onucaHue
pE3yJIbTaTOB MPOBEAEHHOTO
JKCIIEPUMEHTA
Xumnueckas | [IpoBeneHue caMoCTOATENBHOIO MOUCKA | Texywjuii KOHMpOib: OLICHKA
nHpopMalus | XUMHUECKOH HHPOpMAIIIH C PE3yJIbTaTOB BBINOJIHEHHOTO

HCIIOJIb30BAHHUEM PA3JIMYHBIX

TBOPYCCKOT'O 3aJaHUs.
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HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UuTepHera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH JIJIst
00paboTKH U MepeIadyil XUMHIECKOM
nH(OPMAIINY U €€ MPEJACTABICHUS B
pa3nnyuHbIX hopmax

Pyb6eocnviii koumponws: oneHka
Pe3yIbTAaTOB BHIIOJHEHHOTO
TBOPYECKOTO 3aJaHUS

B Pa3JIMYHBIX YCIOBUSX.
Cobnronenue mpaBuil 9KOJIOTHUECKI
IPaMOTHOTO TIOBE/ICHUSI B OKpY Karoen
cpene.

OreHka BIUSHAS XUMHYECKOTO
3arps3HEHUS] OKPYXKAOIIEH cpebl Ha
OpraHM3M 4YeJIOBeKa U IPyTUe KHUBHIC
opranusmsl. Cobio/IeHre paBuil
0€e301acHOro 0OpallleHus ¢ TOPIOYUMH U
TOKCHYHBIMH BEI[ECTBAMH,
71a00paTOPHBIM 000PYI0BAaHHEM.
[ToaroroBka pacTBOPOB 3aJaHHOU
KOHIIEHTPALIUH B OBITY U HA TIPO-
n3BozcTBe. Kpurndaeckas orneHka
JOCTOBEPHOCTH XMMUYECKOH
nHGOPMAIINH, TIOCTYTAOMIEH U3 Pa3HBIX
HMCTOYHHUKOB

Pacuersl 1o | YcTaHOBKa 3aBUCUMOCTH MEXIY Bxoomoii konmponw: oneHka
XUMHUYECKUM | KQUeCTBEHHOH U KOJIMYECTBEHHOM peLLeHMs pacUeTHBIX 3a7ad.
dopmynaM M | CTOPOHAMH XUMHUYECKUX OOBEKTOB U Texywuii KOHMpPOIb: OLIEHKA
ypaBHEHUsIM | IpolieccoB. Perienne pacueTHbIX 3aa4 | pelIeHHs PacyeTHBIX 3a/ad
0 XUMUYECKUM (OopMyJiaM B ypaBHE- Pyb6esicnuiii koumpons. oueHka
HUSM pelleHHs pacUeTHBIX 3a1a4
IIpomedsicymounas ammecmayus
no oucyuniuxe: OlleHKa peleHUs
pacyeTHbIX 3a7a4
[Ipodpunbroe | OOBsICHEHNE XUMUYECKUX SBJICHUH, Texywuii KOHMpPOIb: OLIEHKA
u  npodec- | MPOUCXOIAIUX B IPUPOAE, ObITY U HA | TECTOBBIX 3aJaHUN
CHUOHAJIbHO IIPOU3BOJICTBE. OLICHKA pe3yJIbTaTOB U OTYETa
3HaYMMOe Omnpenenenue BO3MOKHOCTEH 71a00paTOPHOro 3aHATHUS.
CoJiep’KaHue | IPOTEKAaHUSI XUMUYECKUX MPEBpALLEHUl | PybescHblil KOHMpOib: OLICHKA

TECTOBBIX 3a/1aHUI1, OLICHKA
pelIeHNs pacueTHBIX 3ajay.
IIpomedxcymounas ammecmayusi
no oucyuniuxe: OLleHKa TECTOBBIX
3a/laHuH, OLIEHKA PELEHUS
pacueTHBIX 3ajJad, OLCHKA
UH/IMBUYaJILHOTO MTPOEKTa

HroroBeie pe3ynbTaThl OOY4YEHHUS 10 JUCIUIUIMHE TPOBEPSIOTCS Ha
IIPOMEKYTOUYHOU aTTECTALIUU
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