[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: aspunos Cepreit AnekcaHaposuy

HomxkHoctb: U.0. PekTopa

[ata nognucanus: 31.07.2026 11:50:59

YHUKANbHBIA NPOTrPAMMHbINA KITHoY:
17218015d82e3c1457d1df9e244def505047355

MuHHCTEPCTBO HAYKHU U BhIcHIero obpaszoBanus Poccuiickoit Oenepanun

@enepanbHOE rOCy IapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEIKICHHE BBICIIEr0 00pa3oBaHus

«HanmonanpHbIHA UCcCIe0BATEIbCKINA YHUBEPCUTET
«MOCKOBCKOH HHCTHUTYT 3JIE€KTPOHHOH TEXHUKH» )

VTBEPXJIAIO

~Tlpe ieKT?pp 1o yue6Ho# pabore

N A.T'. Banamos
«//_f» velbear 2026T.
M.IT.

PABOYAS ITPOI'PAMMA OBIIIEOBPA30BATEJILHON AUCIIATIIAHBI

B/1. 09 «Xumus»
JUIs TpoheCCHOHATBHBIX 00pa30BaTeILHBIX OpraHnu3anuii

CrenuanbHOCTB CPeHEro MPOo(EeCcCHOHATEHOTO 00pa3oBaHHUS:
09.02.12 TexHuueckas SKCITyaTallys ¥ COIPOBOXKICHUE HHOPMAMOHHBIX CHCTEM
Kpanudukamnus: CrienuaiicT 0 TEXHHYECKOH KCILTyaTallii U COIPOBOKICHHIO
HH(OPMALFOHHBIX CHCTEM

®opma 00ydeHHs: OUHAs

Hopmarususlii cpok o6ydenust: 2 roga 10 mecsien
Ha 0a3e 0OCHOBHOTO 00111er0 00pa3oBaHus

2026 rox

LOKYMEHT MOAMNUCAH 3NIEKTPOHHOM MOANMMCLIO

CepTtudukat 009BD2B5B7DC0O794F9C207D6CEF586BD5S

Bnapeney ©®EOEPA/IBHOE rOCYOAPCTBEHHOE ABTOHOMHOE OBPA30OBATE/IEHOE YHPEXOEHWE BEICLIETO
OBPA30BAHWUSA "HALUMOHANBHBIV MCCNEAOBATENBCKUM YHUBEPCUTET "MOCKOBCKUA UHCTUTYT
SNEKTPOHHOW TEXHUKN"

OedcTentened ¢ 16.06.2026 no 08.09.2027




1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHUILJIUHBI «XUMUS»

1.1. MecTO JTUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeILHON IPOrPaMMbI:

Oo6meobpazoBatenbHas aucuurinHa «bJl 09 Xumusy sBisercss 6a30BOM AUCIUIITUHON
o0mieoOpa3oBarenbHOrO 1UKiIa odpazoBatenbHol nporpammbl CIIO B cootBercTBrm ¢ @I'OC
CIIO mo cneumanpHoctd 09.02.12 «Texnuueckass »SKCIUIyaTalusi W CONPOBOXKIICHHE
UH(POPMALIMOHHBIX CHCTEM.

PaGouas mporpamMMa IUCHUIUIMHBI C(OPMHpOBaHa B COOTBETCTBUU C TPEOOBAHUAMU
OI'OC CIIO n @I'0C COO.

OO6muit 00beM yueOHOro BpPEeMEHHM Ha OCBOCHHME AMCLMILIUHBI COXPaHEH B paMKax
HOPMAaTUBHBIX TPeOOBAHMI U COCTABISET 72 akaJleMUYEeCKUX Yaca, U3 HUX 36 4acoB HA YCBOCHUE
TEOPETUYECKOro MaTepuana, 32 uaca OTBEIEHO Ha IMpakTuiyeckoe oOyueHue, 4 wyaca Ha
CaMOCTOSITENIFHYIO padoTy.

[IpuknanHoil Monaynb BKIOYaeT pasznen 8 «Xumus B ObITY M IPOU3BOJCTBEHHOMN
NeSITeTLHOCTH YEJIOBEKa», KOTOPBIN pean3yeTcs A BceX MpodeccHii/crienuaabHOCTeH METOI0OM
peuieHus: KEWCOB, CBS3aHHBIX C SKOJOTUYECKOW O€30MacHOCThI0 M OLIEHKOW MOCIIEICTBUIMA
OBITOBOM U TPOU3BOJICTBEHHOHN JEATEIBHOCTH, COOTBETCTBYIOIIEH oOTpaciaM Oymayiiei
npohecCuOHANBHOM NeSTENIbHOCTH 00YYaroINXCS.

B mporpamme TeopeTHUECKHME CBEACHHS JONOJIHSIOTCA NPAKTUYECKUMU 3aHIATUSIMHU B
COOTBETCTBUU C YU€OHBIM IIJIAHOM IO CIIEIUATBHOCTH, KOTOpbIE U3y4aroTcs B 1, 2 ceMecTpax.

IIporpamma COZIEpPKUT TEMATUYECKUM IIIAH, OTpPaKarlOUHW KOJUYECTBO YaCOB,
BBIJIETISIEMOE HA U3YUYEHHUE Pa3/IeIoB U TEM B paMKaX AUCLUILTUHBI « XUMUS.

KoHTposnb kauecTBa OCBOCHMSI IUCLUUIUIMHBI IPOBOJIUTCS B MPOLIECCE TEKYIIETO KOHTPOJIS
Y IPOMEKYTOYHOM arTecTaluu. TeKyluii KOHTPOJIb IPOBOJUTCS B peesiaXx yueOHOro BpEMEHH,
OTBEJICHHOIO Ha [UCLUIUINHY, KaK TPaJULMOHHBIMM, TaK U WHHOBALIMOHHBIMH METOJaMH,
BKJIIOUYAsl KOMIIBIOTEPHOE TECTUPOBAHUE. Pe3ynbTaThl KOHTPOIISI YUUTHIBAKOTCS TP MOJBEIECHUN
UTOTOB 110 AUCLUIIIINHE.

1.2. Heap u niianupyemblie pe3yJibTaThl 0CBOCHUS A CHHUIIIMHBI
1.2.1. Heab (ucuunIdHbI:

Coneprkanue mporpaMMbl 0011Ie00pa3z0BaTEIHLHOMN TUCIUTILTUHBI « X UMUSD) HAITPaBJICHO Ha

JOCTHKEHHUE CIEAYIOLIUX LEIeH:
-popMHUpOBaHNE CUCTEMBl XUMHUYECKHUX 3HAHUN KaK BaXHEHIIEH COCTABISIONICH €CTECTBEHHO-
HAayYyHOM KapTHHBI MHMpa, B OCHOBE KOTOPOH JeKaT KIIIOUeBble MOHATHS, (yHIaMEHTalIbHbIE
3aKOHBI U TEOPUH XMMHH, OCBOEHUE SI3bIKa HAYKH, YCBOCHHUE U IOHUMAaHKE CYIIIHOCTU JOCTYITHBIX
0000111eHuIT MHUPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMIIEHHE C HUCTOpPHUEH HUX Ppa3BUTUS U
CTaHOBJICHUS;
-opMupoBaHNe W pa3BUTHE TNPEACTABICHUH O HAYYHBIX METOJAX IO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HEOOXOIUMBIX IJisi NMPUOOPETeHHUsS YMEHUW OPHUEHTUPOBATHCS B MHpE
BEIIECTB U XUMUYECKUX SBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON 1 MOBCETHEBHOMN
KU3HU,
-pa3BUTHE YMEHUH M CHOCOOOB AESTENBHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U OOBSICHEHHEM
XHUMHUYECKOT0 KCIIEPUMEHTA, COOTI0IEHUEM MTPaBUII 0€301MacHOro 00paleHHs C BeIECTBAMHU.
3anauy JUCLUIUINHBIL:



-cpopMHpOBaTh MOHUMAHKHE 3aKOHOMEPHOCTEN MPOTEKAaHUSI XUMHUUECKHUX MPOLIECCOB U SIBJICHUIMA
B OKPY’KAIOLIECH Cpele, a TAaKKe HUX CBA3b C LIEJIOCTHOM HAay4HOM KAapTUHOM MUpa U IPYTUMU
€CTECTBCHHBIMU HAYKAMH;
-pa3BUTh YMEHUS COCTABISTH (DOPMYJIBI HEOPTAHHUECKUX U OPTaHUYECKHUX BEIIECTB, YPABHCHUS
XUMHUYECKHX PEaKIHid, OOBSCHATh HMX CMBICI, WHTEPIPETHPOBATH PE3YJITATHI XUMHYCCKHX
JKCIIEPUMEHTOB,
-copMHpOBaTHL HABBIKM MPOBEIACHHS MPOCTEHIIMX XUMUYECKHUX IKCHEPUMEHTATbHBIX
HCCJIEIOBAHMM C COOJII0IEHNEM MTPaBIII 0€30I1aCHOr0 0OpaIeHHs C BEIIECTBAMU U TAOOPATOPHBIM
000pyI0BaHUEM;
-pa3BUTh YMEHUS HAXOJIWUTh, AHAJIM3UPOBATH W WCIOIH30BATh WH(OOPMAIUIO XUMUYECKOTO
XapakTepa W3 Pa3IMYHBIX MH()OPMAIMOHHBIX HWCTOYHUKOB, BKJIOYAs y4YEOHYIO JHTEpaTypy,
HAyYHBIC TyOTUKAIMU U HHTEPHET-PECYPCHI;
-copMHUpOBaTE YMEHHS MPOTHO3UPOBATH TOCIEACTBHUS CBOCH ACSITENHHOCTH U XUMHYECKHX
MPUPOJHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAasI BO3MOKHBIE IKOJIOTUYECKUE
U COLlMaJbHbIC BO3JCHCTBUS;
-chopMupoBaTH MOHUMAHUE 3HAYUMOCTU JIOCTIKEHUN XUMHUYECKOW HAYKH M TEXHOJOTHH Ui
pa3BUTHS COLMATIBHOW W TPOM3BOACTBEHHON cdep ¢ yMEHHEeM NPHUBOJUTH MPUMEPHI HX
MPUMCHEHHUS B Pa3IMUHBIX Cepax KU3HHU.
1.2.2. TlnaHupyemble Ppe3yJbTaThl OCBOEHHS O001€00pPa30BaTeIbHON JUCUMILVIMHBI B
coorBercTBUH ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO

Ocoboe 3HayeHume oOmIeOOpa3oBaTeNbHAs JUCHHUIUIMHA «XUMHS» HUMEET IpH
dopmupoBanun u pa3utuu odOmux komrereHiuii OK 01; OK 02; OK 04; OK 07,
npenctaBieHHbIX B - akTyanusupoBaHHeIX @DOI'OC  CIIO mno cmemmansHoctu 09.02.12
«Texnuueckast SKCIUTyaTalus U COMPOBOXKACHUE HH(HOPMALIMOHHBIX CHCTEMY.

Koa u Iliianupyemblie pe3yabTaTbl 0CBOCHUA IHCHUIIINHbBI
HauMeHOBaHHE
(popmupyembIX Oo0mme JucuMIniMHaApHbIe
KOMIIeTeHI it
OK 01. Beibupats | JINUHOCTHBIE pE3yNbTAThI JOIKHBI JucuunnHapHble pe3yiabTaThbl
CITOCOOBI OTpakaTh B YaCTH: JIOJKHBI OTPaXaTh:
pelIeHus 3a1a4 TPYAOBOTO BOCIIUTAHUS: IIP6 01. chopmMupoBaHHOCTH
npoeCCHOHANBH | — TOTOBHOCTH K TPY/LY, OCO3HAHHUE MIPEACTABICHUI: 0 XUMUYECKOU
O} 1eATEIIbHOCTH IIEHHOCTH MacCTEpCTBa, COCTAaBJISIOIIEH
MPUMEHUTETBHO K Tpy10Jr00HE; €CTECTBEHHOHAYYHOM KapTHHBI
Pa3INIHBIM — TOTOBHOCTB K AaKTUBHOH Mupa, pojini XMMHHU B ITO3HAHWUN
KOHTCKCTaM JeSATeNIbHOCTH TeXHOJIOTUUECKO 1 | SBJICHUU PUPOJIBI, B
COLMAJIbHOW HAIPaBJIECHHOCTH, (opMHUpOBaHHY MBIIUICHHS 1
CIIOCOOHOCTh MHUIIMUPOBAT, KYJbTYPBI TMYHOCTH, CC
IUIAHUPOBATh U CAMOCTOSITEIILHO (GyHKIMOHANLHOM IPaMOTHOCTH,
BBIITOJIHATE TaKyIO NEITEIbHOCTE; HEOOXOAUMOMN ISt penienus
— HHTEpecC K pa3InyHbIM chepam HPaKTUICCKUX 33121 1
npodeccHoHaTBHOM 9KOJIOTMYECKH 000CHOBAHHOTO
JEATETBHOCTH. OTHOIIEHUS K CBOEMY 3I0POBbBIO U
MertanpeameTHbIE PE3yIbTAThI NIPUPOJIHOM cpeje;
JOIDKHBI OTPA’KATh: IIPO 02. B1aneHue cucTemMoi




OBnaneHne yHUBEPCAIbHBIMU

y‘-IC6HLIMI/I IIO3HaBaTCJIbHBIMHA

NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:

CaMOCTOATENFHO (POPMYITHPOBATH
U aKTyaJM3UpOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBATh CyIIECTBEHHBIN
IIPpHU3HAK UKW OCHOBAHUSA JJIA
CpaBHEHMSI, KJIacCU(UKAIUHN U
00001IeHHS;

OIIPEAETATh LETH ACATEIILHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUU
HUX OJOCTHUKCHUA,

BBISBIISITH 3aKOHOMEPHOCTH U
IIPOTUBOpEYU B
pacCMaTpruBACMBIX ABJICHUAX,
BHOCHUTb KOPPCKTHBLI B
ACATCIIbHOCTDh, OIICHUBATDH
COOTBETCTBHE PE3YJIHTATOB LIEIISIM,
OIICHUBATb PUCKH HOCJICIICTBI/Iﬁ
JEATeILHOCTH.

0) 6a30BBIE UCCIIEIOBATEIILCKUE

NEeHUCTBU:

BIIa/IETh HAaBbIKAMU y4eOHO-
HCCIIEI0BATENBCKONW U IIPOEKTHOM
JIeSITENLHOCTH, HaBBIKaMH
paspeleHus mpoodieM;

BBISIBJIATh IPUYHUHHO-
CIIEACTBEHHBIE CBSI3U U
aKTyaJu3upOBaTh 3a/1auy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHUS,
HaxOJIUTh apPTYMEHTHI IS
JIOKa3aTeJIbCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh
rapamMeTphl U KpUTEPUU PEILICHHUS;
aHAJIM3UPOBATH MOJYYEHHBIE B
XO0JI€ PEIICHUS 3a1a4n
pe3yabTaThl, KPUTHUECKHU
OIIEHUBATh WX JOCTOBEPHOCTD,
MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

YMETh IEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U MMPAKTUYECKYIO
00J1aCTH KU3HEEITSILHOCTH.

XUMUYECKUX 3HAHUM, KOTOpast
BKJIFOYAET: OCHOBOIOJIArarolme
MOHATHS (XUMUYECKUH JIEMEHT,
aToM, 3JIEKTPOHHAs 000JI0YKa
aroma, s-, p-, d-3JI€KTPOHHbIC
opOuTany aTOMOB, MOH, MOJIEKYJIa,
BAJICHTHOCTb,
IEKTPOOTPHULIATEIBHOCTD, CTEIICHb
OKHCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJIIPHBIN
00bEM, YIIIEPOIHBIN CKEET,
(yHKIMOHATBHAS TPYTINA, pajnKal,
U30MEpHsl, U30MEPHI,
TOMOJIOTHYECKUH psifl, TOMOJIOTH,
yIJI€BOAOPOAbI, KUCIOPO- U
a30Tco/ieprKallue COeIMHEHMs,
OMOJIOTNYECKU AaKTUBHBIE BELLIECTBA
(yryieBozpl, )KUpbI, OEIKH),
MOHOMED, NOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KpUCTaNInYeCcKas
peleTka, TUIIbl XUMHUYECKUX
peakuuii (OKUCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIE, 3K30-U
SH/I0TEPMHUECKUE, PEAKIINU
MOHHOTO OOMEHa), pacTBOp,
AJEKTPOJIUTHI, HEAJIEKTPOIUTHL,
ANEKTPOIIUTHYECKAS TUCCOIHAIINS,
OKHUCJIUTENb, BOCCTAHOBUTENb,
CKOPOCTb XUMHUYECKON PEAKIINH,
XMMHUYECKOE paBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPHS XMMUYECKOTO
CTPOEHMS OPraHUYECKUX BELIECTB
A.M. Bytneposa, Teopust
ANEKTPOIIUTUYECKON TUCCOLMAINY,
nepuoanydeckuit 3akox [1.1.
MeHeneeBa, 3aKOH COXPaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMHUH,
(aKTOJIOTMUECKUE CBEJCHUS O
CBOICTBAxX, COCTaBE, MOIYYEHUH U
6€3011aCHOM HCIOJIb30BaHUU
BaYKHENIINX HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB B OBITY U
MPaKTUYECKON AESITETbHOCTH




YeJI0BEKA;

I1P6 03. chopmMHupOBaHHOCTH
YMEHMM BBIABIATH XapaKTEPHbIE
MIPU3HAKU U B3aUMOCBS3b
W3YyYEHHBIX TOHATHH, IPUMEHATH
COOTBETCTBYIOIIHE IIOHITHS IIPU
OIMCAaHUU CTPOCHMS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;
BBISIBJISITH B3aMOCBSI3b
XMMHUYECKHUX 3HAaHUH C OHATUAMU
U IPEJICTaBICHUSMH IPYTHX
€CTECTBECHHOHAYUYHBIX IIPEMETOB;
ITP6 04. chopmMupoBaHHOCTH
YMEHMH UCII0JIB30BATh
HaUMEHOBAHUS XMMHYECKHUX
COEMHEHUIN MEKIYHapOJHOTO
COI03a TEOPETUUYECKOUN 1
MPUKJIAJIHON XUMUU U
TpPUBHAJIbHbIE Ha3BaHUS
BaXHEHMILNX BEIIECTB (3TUJICH,
alleTUIEH, TIIMLEpPHUH, GEHOI,
(dopmanbpaerus, yKkcycHas KMCioTa,
[JIMLUH, YTapHBI ra3, yrJIeKUCIIbIi
ra3, aMMHaK, raiieHasl U3BecTb,
HerauieHasi U3BeCTh, IUThEBAs CO/la
U APYTHUX), COCTABIATH (GOPMYJIBI
HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB, YPABHEHUSI XUMHUUECKHUX
peakuuii, OObICHATh UX CMBICI,
HOJITBEP)KIaTh XapAKTEPHBIE
XMMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMHU U 3aIUCSIMU
YPABHEHUN XUMUYECKUX PEAKIUH;
I1P6 05. chpopmMupoBaHHOCTH
YMEHMH yCTaHaBIINBATh
MIPUHAIEKHOCTh U3yUEHHBIX
HEOPraHMYECKUX U OPraHU4YEeCKUX
BELIECTB K ONPEAEICHHBIM KJlaccam
U TpyNIaM COeIMHEHUH,
XapaKTepU30BaTh UX COCTaB U
BAKHEWIIINE CBOMCTBA; ONPEIEIISTh
BU/JIbI XUMHYECKHX CBSI3EH
(xoBaJIeHTHAas!, HOHHAA,




MeTaJuIn4ecKasi, BOJIOPOJIHAsA),
TUTBI KPUCTAILTUIECKUX PELIETOK
BEIIECTB; KIacCUu(PUIIMPOBATH
XUMHYECKHUE PEAKITUH;

ITP6 07. chopmMupoBaHHOCTH
YMEHHM POBOJUTH PACUETHI 110
XUMHYECKUM (popmysam u
YpaBHEHUSAM XUMHUYECKUX peaKlnui
C UCIIOJIb30BaHUEM (PH3UUECKUX
BEITUYHH, XapaKTePU3YIOIIHX
BEIIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa
(HOpMaJbHBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEILIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS [T IPUHATHS
peleHuit B KOHKPETHBIX
KU3HECHHBIX CUTYAIUsIX, CBI3aHHBIX
C BEIIECTBAMU U MX TPUMCHCHUCM.

OK 02.
Hcnonb3oBath
COBpPEMEHHbBIE
CpEACTBa MOUCKA,
aHaau3a u
HUHTEpIpeTaIuu
nHpopmanuu, u
MH(OPMAaLIMOHHBI
€ TEeXHOJIOTHM IS
BBIIIOJTHCHUS
3aja4
npodeccuoHanbH
O IEATEIbHOCTH

JIn4HOCTHBIE PE3YIIbTAThI TOJKHBI

OTpakaTh B YaCTH:

LIEHHOCTHU HAay4YHOT'O O3HAHMS:

— ¢(hOpMUPOBAHHOCTb
MHUPOBO33pEHUA,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAayKHu U O6II.[CCTB€HHOI>'I ITPAKTHUKHU,
OCHOBAHHOI'O Ha JUAJIOTC KYJIbTYP,

CIOCOOCTBYIOILIETO OCO3HAHUIO
CBOEro MecCTa B [OIUKYJIbTYPHOM
MHpE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM U
YUTATENBCKON KYJIbTYPhI KaK

CpPEACTBA B3AMMOJCHCTBHS MEKIY

JIFOIBMH U TIO3HAHUS MUPA.
MeranpeamMeTHbIE pe3yIbTaThl
JOJIKHBI OTPAXKATh:

OBnajeHue yHUBEpCaIbHbIMU

y4eOHBIMU MTO3HABATEIHHBIMU

NEUCTBUSIMU:

B) paboTa c uHpOpMaITreii:

— BIAACTHh HABBIKAMH TMOTYUYEHUS
nH(OPMAIINU U3 UCTOYHUKOB
Pa3HBIX TUIOB, CAMOCTOSITEITLHO
OCYIIECTBIISThH MTOUCK, aHATHU3,

JucuunnuHapHble (IIpeIMETHBIE)
pE3yJbTATHI U JOJKHBI OTPaXKaTh:
TIP6 06. B1ageHre OCHOBHBEIMU
METO/IaMU Hay4HOT'0 [TO3HAHUS
BEILIECTB U XMMHUYECKHX SIBICHUIN
(mabmroneHue, U3MEpPEHHE,
HKCIEPUMEHT, MOJICITUPOBAHHE);
I1P6 07. chopMupoOBaHHOCTH
YMEHUH MPOBOANUTH PACUETHI TIO
XUMHUYECKUM (hopMyJiaM U
YPaBHEHHUSM XMMUYECKUX PEaKIUii
C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX
BEILIECTBA C KOJMYECTBEHHOM
CTOpPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA;
WCTIOJIH30BATh CHCTEMHBIE
XUMHAYECKHE 3HAHUS JUIS TPUHATHUS
pelIeHi B KOHKPETHBIX
KHU3HEHHBIX CUTYyallUsX, CBI3aHHBIX
C BEII[ECTBAMU U UX IIPUMEHEHHEM;
I1P6 08. chopmMupoBaHHOCTD
YMEHUH TJIAHUPOBATH U BBITIOIHSTH
XUMHAYECKHH SKCIIEPUMEHT
(TIpeBpaIIeHnst OpraHUIeCcKuX




CUCTEMAaTHU3AIHIO U
HMHTEPIPETAINIO HHPOPMAIIHH
Pa3IUYHBIX BUIOB U (hopm
MIPECTABIICHHUS;

— C03/1aBaTh TEKCTHI B PA3INYHBIX
(dbopMaTax ¢ yueToM Ha3HAYCHUS
nH(bOpMAIMY U LIETEBON
ayJUTOPUH, BHIOUpAsI
ONTUMAIILHYIO (hopMy
MIPEJICTABIICHUS U BU3YyaJIM3allHH;

—  OIICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh HH(POPMAIINH, €€
COOTBETCTBHE ITPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

—  BIIQJICTh HABBIKAMHU
pacro3HaBaHMsI U 3aIIUTHI
nHpopManuu, HHOOPMAITMOHHOM
0€30MaCHOCTH JIMYHOCTH.

BEIIECTB MPU HarpeBaHUH,
MOJyYEHUE FTUJICHA U U3yUYEHUE
€ro CBOMCTB, KAUECTBCHHBIC
peaKIu Ha alibJIeTUbl, Kpaxmall,
YKCYCHYIO KHCIIOTY; I€HaTypanus
OeNKOB P HarpPEeBaHUU, I[BETHBIC
peakuuu 6eIKOB; TPOBOAUTH
peakuuu HOHHOTO OOMeHa,
OMPEIEIATh CPEey BOAHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKIIU
Ha Cynb(aT-, KapOOHAT- U XJIOPH/I-
AQHWOHBI, HA KATHOH aMMOHWS;
pelaTh SKCIeprUMeHTaIbHbIE
3a7a4u 110 TeMaMm "MeTtauiel" u
"HemeTtamibl'") B COOTBETCTBHH C
IpaBUJIaMU TEXHUKU O€30MaCHOCTH
pu 0OpaIIeHu! ¢ BEIIeCTBAMU U
1a00paTOPHBIM 000PYIOBaHHUEM;
MPEICTABIIATH PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIIHHA U
(hopMynHupoBaTh BHIBOJIBI HA OCHOBE
3TUX Pe3yJIbTaTOB;

IIP6 09. chopMupoBaHHOCTH
YMEHUS aHAJTU3UPOBATH
XUMHUYECKYI0 HH(POPMAIIHIO,
MOJTy4aeMy0 U3 pa3HbIX
HCTOYHUKOB (CpeACTB MacCOBOM
uHpopMaluu, cetb UHTEepHeT u

Jpyrue).

OK 04.
O¢pdexTuBHO
B3aUMOJICIICTBOBA
Tb U paboTaTh B
KOJUIEKTHUBE U
KOMaH/ie

JIMYHOCTHBIE pe3yIbTaThl JOJKHBI

OTpakaTb B YaCTH:

Ipa)KAaHCKOTO BOCITUTAHMUSL:

— TOTOBHOCTbH BECTH COBMECTHYIO
JesITebHOCTh B MHTEpECcax
TPaKIaHCKOTO OOIIECTBA;

— yYMEHHE B3aUMOJICHCTBOBATH C
COLMAJIbHBIMU MHCTUTYTaMHU B
COOTBETCTBHH C MX QYHKIHSIMHU H
Ha3HAYEHHUEM.

MertanpeamMeTHbIe Pe3yIbTaThI

JIOJDKHBI OTPaXKaTh:

OBnageHne yHUBEpCAIbHBIMU

KOMMYHHUKAaTHBHBIMH JE€HCTBUSMU:

JlucuuninHapHele (peIMETHbIE)
pE3ybTATHI U JOJKHBI OTPaXaTh:
I1P6 08. chopmMupoBaHHOCTH
YMEHUH TJIAHUPOBATH U BBITIOIHSTH
XUMHUYECKHH SKCIIEPUMEHT
(IpeBpaIIeHust OpraHuIecKuX
BEIIECTB MPU HArPEeBaHUH,
MOJTyYeHHE ATUJICHA U U3YUYEeHUE
€ro CBOICTB, KaUeCTBEHHbBIE
peaKIMM Ha ajibJAerH/Ibl, Kpaxmal,
YKCYCHYIO KHCJIOTY; JICHATypaIHs
OEJIKOB MPH HAarpEeBaHWH, I[BETHBIC
peakuuu 6eIKoB; IPOBOAUTH
peaKI HOHHOTO 0OMEHa,




0) COBMeCTHas JIeATCIbHOCTD:

MMOHUMATh U UCTIOIB30BATh
MperMyIIecTBa KOMaHIHON U
WHIUBUAYATHHON PaOOTEHI;
IIPUHUMATH LI€JIM COBMECTHOMN
JeSITeNIbHOCTH, OPTraHU30BBIBATH U
KOOPJIUHUPOBATH ICUCTBUS IO €
JOCTHKEHUIO: COCTABIIATH IJIaH
JIEUCTBUI, PACIIPEIEISATh POJIU C
y4eTOM MHEHUN yYaCTHUKOB
00CyKJIaTh pe3yIbTaThl
COBMECTHOI pabOTHI.

ORajicHre YHUBEPCATbHBIMU
PEryJISTUBHBIMH JICHCTBUSMHU:
T) IPUHITHE CeOsl U IPYTHX JIIOICH:

MIPUHUMATHh MOTHBBI U apTYMEHTBI
JPYTHX JIIOJIeH IPU aHaATHU3e
PE3yNbTAaTOB AEATEIHLHOCTH;
MPU3HABATh CBOE MPABO U MPABO
JPYTHX JIIO/IeH HA OLINOKHY;

pa3BHUBATh CIIOCOOHOCTH MMOHUMATH

MHpP € IO3UIHUU APYTOI'0 YEJIOBCKA.

OTIPEACIISATH CPEy BOIHBIX
pPacTBOPOB, KAUECTBEHHBIC PEAKITUU
Ha cynb(aT-, KapOOHAT- U XJIOPH/I-
AQHWOHBI, HA KATHOH aMMOHWS;
peliaTh SKCIeprUMeHTaIbHbIE
3a7a4u 110 TeMaM "Metaiel" u
"HemeTtamibl") B COOTBETCTBHH C
IpaBUJIaMU TEXHUKU O€30MaCHOCTH
1pu oOpaIieHnu C BEIIeCTBAMU U
1abopaTopHbIM 000pyIOBaHUEM;
MIPENICTABIATH PE3YIbTATHI
XUMHYECKOTO IKCIIEPHUMEHTA B
(dhopmMe 3amnucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIMHA U
(hopMynupoBaTh BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTATOB.

OK 07.
ConeiicTBOBaTH
COXpaHEHUIO
OKpyKaroleun
cpensl,
pecypcocoepexeH
U0, TPUMEHSTh
3HaHUS 00
W3MEHEHUU
KJIUMara,
TIPUHITHAITBI
OEpEKITUBOTO
MPOU3BOJICTBA,
3pHEKTUBHO
JIEHCTBOBAThH B
Ype3BBIYAITHBIX
CUTYaITUsIX

JImgyHOCTHBIC PE3YJIbTATBI JOJIKHBI

OTpaXaTb B 4HaCTHU:

3KOJIOTMYECKOI'O BOCIIUTAHU .

c(OPMHPOBAHHOCTh
JKOJIOTUYECKON KYJIbTYPHI,
ITOHUMAaHHUE BIIMSHHS COLUAIBLHO-
SKOHOMHUYECKHX IIPOLIECCOB Ha
COCTOSIHUE IIPUPOJIHON U
COLIMAJIBHOU Cpebl, OCO3HAHUE
r7100aIbHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;
IJIAHUPOBAHUE U OCYIIECTBICHUE
JEUCTBUN B OKpYXKaroILEen cpene
Ha OCHOBE 3HaHHUJ LieJIen
YCTOMYMBOI'O pa3BUTHUSA
YEJI0BEUECTBA;

AKTUBHOE HENPUATHE IEHCTBHM,
IIPUHOCSIINX BPeJl OKPYKaAOLIEH
cpene;

YMEHHE ITPOTHO3UPOBAThH
HeOJIaronpusITHbIE YKOJIOTHYECKUE
ITOCJIEICTBUS IPEATTPUHUMAEMBIX
JIEWCTBUM, IPEIOTBPAIIATH HX.

JucuunnuHapHble (IIpeIMETHBIE)
Pe3yNbTaThl U JOJIKHBI OTPAXKATh:
I1P6 01. chopmMupoBaHHOCTH
MIPEACTABICHUM: 0 XUMUYECKOU
COCTAaBJIAIOLIEN
€CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, pOJIM XUMUHU B IO3HAHUHU
SIBJICHUI TPUPOJIBI, B
(hopMUPOBaHUM MBIIIJICHUS U
KYJbTYPBI JUUYHOCTH, €€
(yHKIIMOHATIBHOW IPaMOTHOCTH,
HEOOXOIUMOM IJIsl PEIICHHS
NPaKTUYECKHX 3a]1a4 U
9KOJIOTUYECKH 00OCHOBAHHOTO
OTHOIIEHHS K CBOEMY 3/10POBBIO U
TIPUPOIHOM CPEE;

IIP6 10. chopmupoBaHHOCTH
yYMEHHH coOI01aTh paBuia
9KOJIOTMYECKHU 11€1ecO000pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM
JESATEIBHOCTH B LIESAX COXPAHEHHUS
CBOETO 3/10POBbS U OKPYKAIOLLEH
MIPUPOAHOM CPEIbl; YUUTHIBATD




MetanpeamMeTHbIe pe3yabTaThl
JIOJI’KHBI OTPAXKATh:

OBnazneHne yHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIIBHBIMU
NEUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:
HCIIOJIB30BaTh CPEICTBA
WH(pOPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B
pEIIeHNN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpTraHU3AIMOHHBIX 33124 C
co0iroIeHreM TpeOoBaHUN
PrOHOMHUKH, TEXHUKH O€3011aCHOCTH,
THTUEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATUYCCKUX HOPM, HOPM

OIIACHOCTD BO3,Z[€I>'ICTBI/I$I Ha )KHUBbIC

OpTraHHU3MbI OIIPECACIICHHBIX

BCIICCTB, IOHUMas CMbICJI

MOKa3arelis IpeaesibHON

JIOTTYCTUMOW KOHIICHTPAITUH.

nH(pOpMaMOHHOM 0€30MMacCHOCTH.

2.CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJLHOM JJUCHUILJIAHBI
2.1. OFBEM JJUCHUILJINHBI U BUbI YYEBHOH PABOTHI

Bun yuebHoit paboTbl O0beMm B CemecTpbl

qacax 1 2

O6Bem 00pa3oBaTeNbHOI MPOTPaMMBI 72 36 36

JMCIUTITHHBI

B TOM YHCIIE!

OcHOBHOE coJiepkaHne 72

B TOM YHCIIE:

TEOopeTHYeCcKoe 00yUIeHnE 36 18 18

IIPAKTUYECKHE 3aHITHS 32 16 16

CamocrosrenbHas pabora 4 2 2

[TpomesxyTouHas aTTecTanus

2.2. TEMATHYECKHWMH IIJTAH U COJAEP)KAHUE YYEBHOM JJUCHUIIJIAHBI

HaumenoBanue Copaepxxanue yueoHoro matepuana | Odobem | @opmupyembie
pa3esIioB U TeM (ocHOBHOe M IPOECCHOHATBHO- | YACOB KOMIIeTeHIIUH
OPHEHTHPOBAHHOE), JTA00OpPaTOPHbIE
U IPAKTHYeCKHe 3aHATHS,
NMPUKJIAIHOH MOAYJIb

1 2 3 4
Conep:xxaHue yueOHOro MaTepuasa 64
Paznen 1. TeopeTnueckue OCHOBbLI XHMUM. 16
Tema 1.1. Copep:xanue yueOHOro Mmatepuaia | 2 OK 01




OcHOBHBIE XUMHYECKHE
TMOHATHA U 3aKOHBI,
CTPOEHHE ATOMOB
XHMHYECKHX
3JIEMEHTOB.

XUMHYECKUH JIeMEeHT. AToM. S ipo
aTOMa, U30TOIbl. DJIEKTPOHHAs
000J104YKa. DHEPreTHUECKUE YPOBHH,
MOJlypOBHU. ATOMHBIE OpOUTAIIH, S-,
p-, d- anementsl. OcoOeHHOCTH
pacripeieneHus 3JIeKTPOHOB 1O
OopOUTaJIAM B aTOMax 3JI€MEHTOB
NEPBbIX YETHIPEX MEPHOIOB.
DneKTpoHHast KOH(UTYpaLUs aTOMOB.
OCHOBHBIE XUMUYECKHE 3aKOHBI.

HpaKTI/I‘ICCKI/Ie 3aHATHSA

[IpakTrueckas pabora Nel.
«OCHOBHBIE KOJINYECTBEHHBIE 3AKOHBI
B XMMHUH U PACU€Thl IO YPABHEHUSAM
XUMUYECKUX PEAKLIUN».
OTHOCUTENBHBIE ATOMHAS U
MOJIEKYJISIpHAst Macchbl. MossipHas
macca. KoanyecTBo BemecTsa.
MaccoBas 1051 BelecTBa. 3aKoH
ABoraapo. MoJisipHbIil 00BEM Ta30B.
OTHOCUTENbHAS TUIOTHOCTH T'a30B.
PacueTsl 10 ypaBHEHUSIM XUMUYECKUX
peakiuil C UCIOJIb30BaHUEM
MaccOBOM JI0JIM BEIIECTBa, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B,
KOJIMYECTBA BEIIECTBA.

Tema 1.2.
IHepuoauveckuii 3aK0H
u Ilepuoanyeckas
cHCTeMa XUMHYECKUX
snemenToB 1. U.
MenaeeeBa, HX CBA3b C
COBpPEMEHHOI Teopuei
CTPOEHUSI AaTOMOB.

Conep:xanue yueOHOro MaTepuaJia

IIpakTHYecKue 3aHATHA

IIpakTruyeckas paGora Ne2.
«3yueHue nepuoanIecKux
3aKOHOMEPHOCTEHN U UX B3aUMOCBSI3H
CO CTPOEHUEM ATOMOB.
[Tepuonnueckas cucrema
XUMHUYECKUX dyiemeHToB J[. 1.
Menneneea. CBsi3b IEPUOIUUECKOTO
3akoHa u [lepuoanueckoil cucTeMsl
XUMHYECKHUX 3JIEMEHTOB C
COBPEMEHHOM TeopHel CTpOeHUs
aTOMOB. 3aKOHOMEPHOCTH N3MEHEHHS
CBOMCTB XUMUYECKHX DJIEMECHTOB,
00pa3zyeMbIX UMH MPOCTHIX U
CJIOKHBIX BEIECTB TI0 TPYIIaM U
nepuonam [leproanueckoi CUCTEMBI.
3HayeHue NepruoANMYECKOro 3aKOHa U

OK 01
OK 02




CUCTEMBI XUMHUYECKUX JIEMEHTOB
J.1. MenneneeBa B pa3BUTUN HAyKH.
YcTaHOBIEHUE CBSA3U MEKIY
CTPOEHHEM aTOMOB XMMHUYECKHUX
3JIEMEHTOB U EPUOJUYECKUM
W3MEHEHUEM CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COCAMHEHUN B
COOTBETCTBHUHU C MOJOKEHUEM
IIepuonnueckoii cucremsl. Pemenue
[IPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUI Ha
XapaKTepU3aLni0 XUMUYECKUX
3eMeHTOB «MeTannuueckue /
HEMETAJUIMYECKUE CBOMCTBA
XUMHUYECKUX HIIEMEHTOB B
COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHUEM H TOJOKEHHUEM B
MEPUONYECKON CUCTEME XUMHUECKUX
anemeHToB JI.W. Menneneeray.

Tema 1.3.

CrtpoeHue BelecTrsa

U NIPUPOIA XUMHYECKOM
cBs3u. MHOrooopasue
BelleCTB.

Conep:xaHue y4eOHOro MaTepuaJia

Ctpoenue BelecTBa. XUMUYECKast
CBsI3b. BuJibl XUMHUYECKOI CBS3U
(KoBajJICHTHAs HETOJISIPHAS U
MOJISIPHAs, HOHHAS, METaJUTHYecKast ).
MexaHu3MBbI 00pa30BaHUS
KOBaJICHTHOM XUMHUYECKOMH CBSI3H
(0OMEHHBIN U TOHOPHO-
aKIenTopHsbIi). BomopoaHas cBA3b.
BaneHTHOCTS.
DneKTpooTpUulaTeabHOCTh. CTENneHb
okucieHus. MoHbI: KAaTUOHBI B
aHUOHBI.

HpaKTl/l‘-IECKI/Ie 3aHATHUSA

[IpakTuueckas pabora Ne3.
«CTpoeHue BelecTBa 1 npupoaa
XMUMUYECKOH CBsI3U». JleMoHcTparus
MoJiesIel KpUCTAIITMUECKUX PELIeTOK:
HMOHHOH (XJIOpHUJ HATPHUsI), aTOMHOU
(rpacdut 1 anmasz), MOJIEKYISIpHON
(YyriexucisIii ra3, uon),
MeTaJJIn4ecKon (HaTpuil, MarHuii,
Mezb). Perenne mpakTuueckux
3aJJaHUH Ha COCTaBJICHUE
AJIEKTPOHHO-TpapuuecKux GopmMyi
2J1IEMEHTOB 1—4 nepuoaos.

OK 01




Tema 1.4.
Kaaceunpukanus,
U HOMEHKJIaTypa
HEOPraHU4eCKHX
BElIECTB.

Conep:xanue yueOHOro MaTepuaJia

Krnaccudukanus HeopraHm4IeCcKux
BemecTB. Homenknarypa
HEOPraHUYECKUX BEIIeCTB (OKCHIBI,
TUAPOKCHUIbI, KUCIIOTBI, COJIH).
BemectBa MosieKyIspHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHS.
ArperatHble COCTOSIHHSI BEIIECTBA.
Kpucrannuueckue u amopHbIe
BEIlleCTBA. 3aKOH MOCTOSIHCTBA
cocTaBa BeuiecTna. Tubl
KPUCTAJUTMYECKUX PEUIETOK (aTOMHas,
MOJIEKYJISIpHAsI, HOHHAS,
MeTajnieckas). 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA
KPUCTALUIMYECKON PEMIETKU.

HpaKaneCKne 3aHATHUSA

[IpakTuueckas padora Ne4.
«HomeHnknaTypa HeOpraHu4ecKux
BelIeCTB». Perienne mpakTH4ecKux
3aJlaHul MO KJIacCU(PUKAIUH,
HOMEHKJIATYPe U XUMHYECKUM
(hopMysiaM HEOPraHUYECKUX BEIIECTB
pa3IMYHbIX KJIacCoB (yrapHbli ras,
YTJIEKUCIbIN Ta3, aMMUaK, raieHas
U3BECTb, HETallleHas! U3BECTh,
MUTHEBAS COJIA U APYTUX): HA3BAHHS
BELIECTB 110 MEXTyHAPOIHOMN
(MIOIMAK) nnu TpuBUaNbHON
HOMEHKJIAType U COCTaBJICHHE
(opMyJIBl XUMUYECKUX BEIIECTB,
orpeziesieHue MPUHAAJIEHKHOCTH K
kiacey. [louck nundopmanuu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM,
CTPYKTYpPHBIM popMmyiam. AHaIu3
XMUMHUYECKON HH(pOopMaIH,
MOJTy4aeMoi U3 pa3HbIX HCTOYHUKOB
(cpencTB MaccoBoi MH(pOpMAIUH,
ceTb MIHTEpHET U pyrue).

OK 01
OK 02

Tema 1.5.
Tunel XuMHuYecKHuX
peaxkuuii.

Copaep:xanue y4yeOHOro MaTepuaJia

XHUMHYECKas peaKIus.
Knaccudukamnms xumuaeckunx
peaKUnii B HEOPTaHUYECKOU U
OpraHUYEeCKON XUMHUU. 3aKOHbI
COXpaHEHUS MACChl BELIECTBA,

OK 01




COXpaHEHUs U MPEBPALICHUS YHEPTUU
IIPU XUMUYECKUX PEAKIUIX.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu (ypaBHEHUS] OKUCIICHUS-
BOCCTaHOBJICHUS, CTEIIEHb OKUCIIEHU,
OKHUCJIUTENb U BOCCTAHOBUTEIIb,
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIC
peakLuu B IPUPOJE,
IIPOU3BOJCTBEHHBIX IPOLECCAX U
KU3HEJEATEIIbHOCTH OPraHU3MOB).

Tema 1.6.

CkopocTh XUMHYECKHUX
peakuuii. XumMmn4yeckoe
paBHOBecHe.

Conep:xanue y4eOHOro MaTepuaJia

CKopocTb peakiuu, ee 3aBUCUMOCTb
OT Pa3IUYHBIX (PAKTOPOB: IPUPOABI
pearupyoInnx BEIecTs,
KOHLIEHTPALUU Pearupyronmx
BELIECTB, TEMIIEPATYpPbI U IIOIIATU
PEaKIIMOHHON ITOBEPXHOCTH.
TeroBbie 3P HEKTH XUMUYECKUX
peaKuil: 3K30- U SJHAOTEPMHUYECKUE
peakuu. OOpaTuMBble peakLuy.
Xumunyeckoe paBHoBecHe. DaKTOpHI,
BIIUSIOLUE HA COCTOSTHUE
XMMHYECKOTO PAaBHOBECUS
(KOHLIEHTpAalMsl peareHTOB WU
MIPOJIYKTOB pEaKIuy, 1aBJIeHHE,
temneparypa). [Ipunnun Jle
[Taremnbe.

IIpakTHYecKue 3aHATHA

IIpakTruueckas pabora Ne5S. «Bnusuue
pa3nuyHbIX (PAaKTOPOB HAa CKOPOCTh
XUMHUYECKON PEaKIINN».

Pemenne nmpakruko-
OPHUEHTHPOBAHHBIX 3a/1aHUM HA
aHaJIu3 (aKkTOpPOB, BIUSIOLIMX HA
M3MEHEHNE CKOPOCTH XUMUYECKON
peakuuu. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKLUU OT
IIPUCYTCTBUS KaTaau3aTopa Ha
IIpUMEPE PA3JI0KEHUS ITEPOKCUIA
BOJIOPOJA C MMOMOIIBIO JUOKCHUIA
Maprasiia 1 katanaspl. Pemenue
MIPAKTUKO-OPUEHTUPOBAHHBIX
3a/IaHMI Ha IPUMEHEHHE MTPUHIINIIA
Jle-IllaTenbe nis HaXOXKAEHUS
HaIIPaBJICHUS] CMEIIEHNS PaBHOBECHS

OK 01
OK 02




XUMUYECKON PEAKLUU U aHAJIU3
(akTOpOB, BIUAIONIUNX HA CMEILIEHUE
XUMHUYECKOIO PAaBHOBECHS.

Tema 1.7.
PacTBopbI, TEOpUSs
3JIEKTPOJIUTHYECKOM
AUCCOLHANMHU H
HOHHBIA 00MeH.

Conep:xanue y4eOHOIro MaTepuaJa

PacTtBOpsI. Buibl pacTBOpOB 110
COJIEP>KaHUIO PACTBOPEHHOTO
BeectBa. PactBopumocts. [lonsiTue
0 JIUCTIEPCHBIX cucTteMax. McTunHbie
U KOJUIOUJHBIE pacTBOpBI. MaccoBas
J10JI4 BelecTBa B pactBope. [lonstue
0 BOZIOpoiHOM Moka3arene (pH)
pacTBopa. DIEeKTpOIUTHYECKast
nmuccouuanus. CuibHbIe U cadbie
ANEKTPOJIUTHI, HEANEKTPOIIUTHI.
Peakuuu nonsoro ooMeHa.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas padota Nel
«ITpuroroBneHue pacTBOPOBY.
[IpuroroBneHnue pacTBOpOB 3alaHHON
MacCOBOM J0JIEH PACTBOPEHHOTO
BEILIECTBA, IPOBEACHUE pEaKU
MOHHOT0 00MeHa, OTpeielIeHHe
Cpelibl paCTBOPOB BEIIECTB C
TIOMOIIbIO YHUBEPCAIIBHOTO
WHJUKaTopa (Kucias, HeuTpaibHas,
1iesioyHast). 3aJjaHus Ha COCTaBICHUE
HWOHHBIX peakiui. Pemenue
MIPAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 33JJaHUi Ha PaCTBOPHI,
UCIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEIBHOCTH
YeJI0BeKa.

OK 01
OK 02
OK 04
OK 07

CamMocTosTe/IbHAS
pa6ora

CrtpoeHue BelecTBa U XUMHUYECKHE
peakuuu (o pazzaeny 1)

Pa3nea 2. Heoprannueckast XuMus.

10

Tema 2.1.
DuU3uK0-XMMHUUYECKHE
CBOJiCTBA
HEOpraHu4YeCKHux
BellleCTB.

Conep:xanue yueOHOro MaTepuaJia

Meramnsl. [lonoxxeHue MeTaioB B
[Iepnonnueckoii cucreme
XUMHYECKHUX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
MetaiioB. O0mue pusndeckue
cBoiicTBa MeTajioB. CIuiaBbl
METAJIJIOB. DJIEKTPOXUMUYECKHUI psi
HaIpsHKEHUN METauIoB. XUMHYECKUE

OK 01
OK 02
OK 04




CBOMCTBA BaXKHEHIIINX METAILIOB
(HaTpuii, Kanuii, KaJIbLUA, MarHUuu,
ATIOMUHUN, LIMHK, XPOM, JKEJIE30,
MeJlb) U uX coequHenui. Oome
CIOCOOBI MOJTYYCHUSI METAIITIOB.
[IpuMeHeHne MeTaIoB B OBITY U
TEXHHKE.

Hewmeramnsl. [TonoxeHnne HemeTamioB
B [Iepuoaunueckoii cucreme
XUMUYECKUX 3jieMeHToB J[. 1.
MeneneeBa 1 0COOEHHOCTH
cTpoeHus aToMOB. dusnueckue
CBOWCTBA HEMETAJIOB. AJUIOTPONIUSA
HEMETaJIJIOB (Ha MpUMepe KUCIOopoa,
cepsl, pocdopa u yriepona).
XHUMHYECKHUE CBOICTBA U IPUMEHEHUE
BOKHEUIIINX HEMETAJJIOB (TaJIOT€HOB,
cephl, a3ota, pocdopa, yriaepona u
KPEMHHSI) U UX COCIMHEHU
(OKCHIOB, KUCIOPOICOACPKALTUX
KHCIIOT, BOJAOPOJIHBIX COSAMHEHUN ).
IIpuMeHeHne BaXKHEUIITNX
HEMETAJUIOB M UX COEIMHEHUI.

XHUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX BEUIECTB
(OKCUI0B, TUAPOKCUAOB, KHCIIOT,
coiieii u ap.). ['eHeTnueckas cBs3b
HEOPraHWYECKUX BEILECTB,
MPUHAUISKALUX K PA3IUYHBIM
KJ1accaM. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJIHBIX COEUHECHUM,
BBICIITUX OKCHJIOB U THAPOKCHJIOB.

HpaKTl/l‘-IECKI/Ie 3aHATHUSA

[IpakTuueckas padora Ne6. «Puzuko-
XMMHUYECKHE CBOWCTBA
HEOPTraHUYECKUX BEIIECTBY.
CocraBieHue ypaBHEeHUI
XMMHUYECKHX peakiuil ¢ yyacTuem
MIPOCTHIX U CIIOXKHBIX
HEOPTaHMYECKUX BEIIECTB: METAJIIOB
Y HEMETAJIJIOB; OKCHJIOB METAJLIOB,
HEMETAJIJIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUHU U aM(OTEPHBIX




TUAPOKCH/IOB; HEOPTAHUUECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
cBoricTBa. Pacuérel Maccel BelecTsa
i 00bEMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE WIH
00BEMY OTHOTO U3 YYaCTBYIOIIUX B
peaKIu BEUIECTB, pACYETHI MacChl
(oOBéMa, KoMYecTBa BEIICCTBA)
MPOYKTOB PEAKIINH, €CIIU OJIHO U3
BEILIECTB UMEET npuMecHu. Pemenue
MPAKTUKO-OPUEHTUPOBAHHBIX
3aJIaHM# Ha CBOICTBa, COCTaB,
MoJIy4eHue u 6e30rmacHoe
HCIIOJIb30BAHUE BAXKHEUIIINX
HEOPraHUYECKUX BEIIECTB B OBITY U
npoeccroHalbHOI 1eATEeNbHOCTH
YEJI0BEeKa.

Tema 2.2.

Conep:xanue yueOHOro MaTepuaJia

Npentudguxanus

JlaGopaTopHble 3aHATHSA

HEOPraHU4eCcKHX
BellecTB.

JlaboparopHas pabota Ne2
«MnenTudukanys HeOPraHMIeCKux
BellecTBy. Pemenue
JKCIIEPUMEHTAIBHBIX 33134 10
XUMHYECKHM CBOHCTBAM METAJUIOB U
HEMETAJIJIOB, [10 PaCIIO3HABAHUIO U
MOJYYEHUIO COCIMHEHU METAJUIOB U
HEMETaJIOB (B3aUMOJICHCTBIE
THAPOKCH/IA ATFOMUHUS C PACTBOPAMHU
KHUCJIOT | TIEJIOYEH, ).
WNnentudukaius HeoOpraHu4eckux
BEIIECTB C UCIOJIb30BAHUEM UX
(U3HKO-XMMHYECKHUX CBOWCTB,
XapaKTePHBIX KAYeCTBEHHBIX
peakuuil. KayecTBeHHBIE peakiiuy Ha
cynbdar-, kapOoHAT- U XJIOPHU-
AQHUOHBI, Ha KATUOHBI METAIIJIOB U
KaTHOH aMMOHUS

OK 01
OK 02
OK 04

CamocrosTeabHas
padora

CBoiicTBa HEOPraHMUYECKUX BEIIECTB
(o paszzpemny 2)

Paznen 3. Teoperuueckue

OCHOBbI OPraHMYeCKOi XMMUM.

Tema 3.1.

Copep:xanue y4ye0OHOIro MaTepuaJia

o

Kuaacenpukanus,
CTpOeHHE B
HOMEHKJIATypa

IIpeamer opraHu4ecKo XUMHUU: €€
BO3HUKHOBEHHUE, PA3BUTHUE U
3HAQ4YEHUE B I10JyYEHUH HOBBIX
BEILECTB U Marepuanos. Teopus

OK 01




OpraHHYeCcKuX
BeleCTB.

CTPOEHMS OPraHUYECKUX COETUHEHUN
A .M. bytiepoBa, €€ OCHOBHbIE
nonoxkeHust. CTpyKTypHBbIE (POPMYIIBI
OpraHMYECKUX BeIecTB. ['omomnorus,
n3zomepusi. XuMH4ecKas CBs3b B
OpPraHUYECKUX COCTUHEHUSAX:
KpaTHBbIE CBSA3H, G- U T-CBSI3U.
IIpencraBnenue o kaaccudukanuu
OpPraHMYECKUX BEILECTB.
Howmenkiiarypa opranndeckux
COEIMHEHMH (cucTeMaTHyecKas) u
TPUBHAJIbHBIE Ha3BaHUS BaXKHEUIIINX
IIpEJCTaBUTENIEN KI1acCOB
OpPraHUYECKUX BELIECTB.

IlpakTH4yeckue 3aHATUSA

[IpakTuueckas padora Ne7.
«HomeHknaTypa opraHu4ecKux
BELIECTBY.

O3nakomiieHHE ¢ 00pa3amMu
OpPraHUYECKUX BEILECTB U
MaTepHajJaMHi Ha UX OCHOBE,
MOJIETTMPOBAaHUE MOJIEKYJI
OpPraHUYECKUX BELIECTB, HAONIOICHHE
U ONKMCAaHUE AEMOHCTPALlMOHHBIX
OTIBITOB I10 MPEBPAILEHUIO
OpPraHUYECKUX BEIECTB IpU
HarpeBaHuu (IJIaBJIeHHE,
o0OyTJIMBaHUE U TOPEHHE).
CocraBieHnE NOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (POpMYJT
OpPraHMYECKUX BEIIECTB OTIEIbHBIX
KJIACCOB, UCIOJIb3Ysl X HAa3BaHMsI 110
CUCTEMAaTUYECKON U TPUBUAIBHOMN
HOMEHKJIAType (3TUJIEH, alleTHIIEH,
mMIepuH, GEeHom, GopMaIbIeTu,
YKCyCHasl KMCIIOTa, TIUIUH). PacueTsl
npocTeiiien (opMyJsbl OpraHu4ecKoit
MOJIEKYJIBI, UICXO/1 U3 DJIEMEHTHOTO
cocrana (B %).

Pasnen 4. Yraesonopoasbi.

10

Tema 4.1.
YrieBoaopoasbl u UX
NPUPOAHbIE HCTOYHUKH.

Conep:xxanue y4ye0OHOIro MaTepuaJa

[IpenenbHbIE YIIIEBOAOPOIBI
(ayikaHBI): COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHH psa. MeTaH u 3TaH:
COCTaB, CTpOeHHeE, (hU3HUECKUe U

OK 01
OK 02
OK 04




XUMHUYECKHUE CBOMCTBA (peaKIu
3aMEeIIeHHs U TOPEHUs ), MOJTyUYeHUE U
MIPUMEHEHUE.

HenpenenpHbie yTriieBoa0opoab!
(aJIKeHBI, aJTKaIMCHBI, AIKUHBI).
AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH psAll. DTUIICH U
MPONMWICH: COCTaB, CTPOCHHUE,
(du3nUecKre U XUMUYIECKUE CBOHCTBA
(peakuuy ruipupoBaHus,
raJIOTeHUPOBAHUS, THIPATAIIUH,
OKHCJICHUS U TIOJIMMEPHU3ALIIH)
MOJTy4YeHUEe U IPUMEHEHUE.
Ankanuensl: Oyranuen-1,3 u
MeTunOyTanueH-1,3, Xumuueckoe
CTPOCHHE, CBOMCTBA (peaKIIHs
MOJINMEPU3aLUH ), TPUMEHEHHUE (17151
CUHTE3a MPUPOJTHOTO U
CUHTETUYECKOT0 KayuyKa U PE3UHBI).
AJIKMHBI: COCTaB U 0COOCHHOCTH
CTPOCHHSI, TOMOJIOTUYECKHH PSI.
AIICTHJICH: COCTaB, XUMHUYECKOE
cTpoeHue, GU3NICCKHUE U XUMUIECKHE
CBOMCTBA (pEeaKIUy TUAPUPOBAHUS,
raJIOTCeHUPOBAHUS, THIPATAIUN
TOpPEHUs ), TOJIyYCHHE U PUMEHEHHE
(MCTOYHHK BBICOKOTEMIIEPATYPHOTO
TIJIAMEHU TSl CBAPKHU U PE3KH
METAJIJIOB).

Tema 4.2.
Pu3NKo-XMMHYECKHE
CBOICTBA
YIJIEBOIOPO/IOB.

Conep:xanue y4eOHOT0 MaTepuasa

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiicTBa
yIIIeBOAOPOAOBY». TpuBranbHas u
MEXTyHapOHAsI HOMEHKJIATYPa,
XHUMHYECKHE CBOMCTBA, CIIOCOOLI
MOJIy4EHHUS YTIEBOIOPOIOB.
[Tonydenue aTUICHA ¥ U3YUYECHHE €T0
CBOMCTB. MoIeTMpOBaHUE MOJIEKYI U
XUMHYECKHUX TpeBpaIieHui
YTIIeBOJOPOOB (Ha MpUMepe dTaHa,
STWJIEHA, alleTUJIeHa U JIp.) U
TaJIOTeHOTIPON3BOIHBIX.

OK 02
OK 04

Pasnen 5. Kuciiopogocoaep:kamue oprannyecKue coe{nHeHMs.

14

Tema 5.1.

Conep:xanue yueOHOro MaTepuaJia

OK 01




Cnuptsl. PeHol.

[IpenenbHbIE OAHOATOMHBIE CHUPTHI
(MeTaHOJI ¥ ATaHOJI): CTPOCHHUE,
(du3nUecKre U XUMHUYIECKUE CBOHCTBA
(peakiuu ¢ akTUBHBIMHU METAJIJIaMH,
raJIoreHOBOJIOPOIAMHU, TOPEHHUE),
npuMeHenue. Bogopoausie csizu
MEXJ1y MOJIEKYJIaMU CITUPTOB.
DU3NOIIOTHYECKOE ICUCTBUE
METaHoJIa U 3TaHOoJIa Ha OPraHu3M
4yesoBeka. MHOroaTOMHBIE CITUPTHI
(3TUJICHTJIMKOJIb U TIUIEPUH):
CTpoeHHe, (GU3NIECKHE U XUMHUYECKUE
CBOICTBA (B3aMMOJICHCTBHUE CO
IIEJIOYHBIMH METaJllIaMH,
KauecTBEHHAas peaklus Ha
MHOTOaTOMHBIE CITUPTHI).
DU3N0JIOrNYECKOe ICNCTBUE HA
opranusm uesnoBeka. [I[pumenenue
[JIMIIEPUHA U STUIICHTIIUKOJIS.
®enon. CTpoeHHe MOJIEKYJIbL,
(du3nUecKre U XUMUICCKUE CBOMCTBA
(denomna. TokcnuHOCTH (heHOaA, ero
¢dbu3nonoruueckoe AercTrre Ha
opranusMm uesnoBeka. [Ipumenenue
(dheHomna.

OK 07

Tema 5.2.

Anbaeruasbl.
Kap0oHoBbIe KHCJIOTHI.
Chnoxubie 3¢upsbl.

Conep:xanue yueOHOro MaTepuaJia

AJIBIETH/IBI U KETOHBI
(bopmanbaerua, aneTaabIeT I,
alleToH): CTpoeHue, (U3NnIecKre U
XMMHYECKHE CBOMCTBA (peakiuu
OKHCIICHHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH ), TOTyUeHUE
u ipuMeHenre. OJTHOOCHOBHBIE
peieIbHbIe KapOOHOBBIC KHCIIOTHI
(MypaBbUHAs ¥ YKCYCHAsI KUCJIOTBI):
CTpoeHHe, (GU3NICCKHE U XUMUIECKUE
cBolicTBa (00IIHE CBONCTBA KHCIIOT,
peaxuus dTepuUKaIum), MOTydCHHEe
1 npuMmeHenue. CTeapuHOBas U
OJICMHOBAs KUCIIOThI KaK
MIPEJICTAaBUTEITH BBICIIMX KapOOHOBBIX
KHCIO0T. MblIa KaK COJIM BBICIINAX
KapOOHOBBIX KHCIIOT, UX MOFOITIEE
neiicraue. CrioxkHbIe 3(PUPBI KaK
MIPOU3BOIHBIE KAPOOHOBBIX KUCIOT.

OK 01
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OK 04




I'uaponus cnoxHeIx 3¢gpupos. XKupsl.
I'mpponus xupos. [Ipumenenue
KUPOB. brosornyeckas posib :KUPOB.

Tema 5.3.
YriieBoanl.

Conep:xanue y4e0OHOIro MaTepuaJia

VYrneBoabl: cocTaB, KjlaccupuKanus
yTJEBOJIOB (MOHO-, IU- U
nosincaxapuzbl). ['oko3a —
MPOCTEUIINA MOHOCAXapUL:
0COOEHHOCTH CTPOCHHS MOJICKYJIHI,
¢dusnveckue 1 XUMHYECKHE CBOMCTBA
[JIIOKO3bI (B3aMOJICHCTBHE C
ruapokcuaoM meau (I1), okucnenue
aMMHaYHbIM PACTBOPOM OKCHJA
cepebpa (I), BocctaHOBICHHE,
OpO’KeHHUE TIIOKO3bI), HAXOXKICHHE B
MPUPOJIE, TPUMEHEHHE TIFOKO3BI,
Ouos0ruuecKas pojb B
KHU3HEIEATSIFHOCTH OpPraHu3Ma
yenoseka. Dorocunres. Opykrosza
KaK U30Mep TIIFOKO3BI.

Caxapo3a — nmpecTaBuTeNb
JUCaxapuioB, TUAPOIINU3 Caxapo3bl,
HaXO0XJICHHUE B IPUPOJIC U
npumenenue. [lomucaxapuabr:
KpaxMaJl U IIeJUTI0NI03a KaK
pupoaHbIe nonumepsl. CTpoeHue
KpaxMasia u [eJUTI0JI036I, (pr3ndeckue
Y XMMHYECKHE CBOMCTBA Kpaxmasa
(Tuaponus, KauecTBEHHAs peaKIus ¢
HOJIOM).

OK 01
OK 02
OK 04

Tema 5.4.
POu3uKo-XxuMHYECKHE
CBOJiCTBa

KM CJIOPOI0COIEPKALIMNX
OpPraHMYecKux
COeTHHEHHUH.

Conep:xanue yueOHOro MaTepuaJia

HpaKTl/l‘-IECKI/Ie 3aHATHUSA

[IpakTuueckas padora Ne§.
«HomeHnknarypa
KHCIIOPOIOCOAEPIKAIINX
OpPraHUYECKUX COECAUHEHUI».
TpuBunanbHas 1 MeXTyHapoaHas
HOMEHKJIATypa, XUMUUYECKHE
CBOMCTBa, CIOCOOBI TIOJTyUEHUS
CIIUPTOB U (PE€HOJIOB, KAPOOHOBBIX
KHCIIOT U 3(UPOB, alIbJETUIOB U
KeToHOB. COCTaBJIEHHE CXEM peaKuit
(B TOM 4HCIIE 11O NMPEI0KEHHBIM
LENOYKaM MpeBpalleHuil),
XapaKTepU3yIOUINX XUMHUECKNE

OK 01
OK 02
OK 04




CBOWCTBA KMCJIOPOAOCOAECPKALUX
OPraHUYEeCKUX COCIUHEHUMU.

[IpakTuueckas padora Ne9.
«XuMHuecKkre u pu3nyecKkue
CBOMCTBA KHCIOPOA0COIEPKAIINX
OpPraHUYECKUX COCAMHECHUSY.
[IpoBenenue, HabmOACHUE U
OIHMCaHUE AEMOHCTPAIMOHHBIX
OIIBITOB: TOPEHUE CIHPTOB,
KaueCTBEHHBIC PEAKIIHH
OJTHOATOMHBIX CITUPTOB (OKUCIICHHE
stanosia okcugoM meau (11)),
MHOT0aTOMHBIX CIIUPTOB
(B3auMoielicTBYE TIUIEPUHA C
ruapokcuaoM meau (1)), anmpaeruaon
(oKHCNIeHne aMMHUAaYHBIM PAaCTBOPOM
okcupa cepeopa(l) u ruapoxcuom
meau (1), B3aumopeiicTBue kpaxmana
C MOJIOM), U3y4YECHHE CBOMCTB
pacTBOpa YKCYCHOM KHCJIOTBHI.

Pa3znen 6. A3oTconepxany

HE OPraHU4YC¢CKHE COCINHCHUA.

Tema 6.1.
AMMHHBI.
AMMHOKHCJIOTHI.
beaku.

Conep:xanue yueOHOro MaTepuaJia

AMWHBI: METHJIAMHAH — IIPOCTEUIINN
IIpEICTaBUTENIb AMUHOB: COCTaB,
XHUMHAYECKOE CTpOeHHe, (PU3NIECKHe U
XMMHUYECKHE CBOICTBA, HAX0X/IECHNE B
IpUpoae. AMUHOKHUCIIOTBI KaKk
amM(oTepHble OpraHNYecKue
coequHeHus. dusnueckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe TIUINHA).
buonornueckoe 3HaueHHE
amMuHOKHUCIOT. [lenTumapl.

benku kak npupoHbIE OJUMEPBI.
[lepBuuHas, BropuyHasi U TpeTUUHAS
CTPYKTypa 6eIKOB. XUMHUUECKUE
CBOMCTBA OEJIKOB: THPOJIN3,
JIeHaTypalysl, KAUECTBEHHBIE PEAKIINU
Ha OeNKH.

IIpakTuyeckue 3aHATHSA

[IpakTuueckast padora NelO.
«CBoiICTBa a30TOCOACPIKAIINX
OpPraHUYECKUX COCTUHEHUID.
dOu3nuecKkue U XUMUYECKHE CBOMCTBA
aMUHOB (PEaKIy ¢ KUCIOTaMU U

OK 01
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TOpPEHUsI) U aMUHOKHCIIOT (Ha
npumepe raunuHa). Habmonenue u
OMHUCaHUE JEMOHCTPALMOHHBIX
OTIBITOB: JIeHATypalus OEIKOB MPU
HarpeBaHuu, [IBETHbIC PEAKIINH
OeIKOB.

Pa3znen 7. BbicokoMOJIEKYJISIPHbIE COEIUHEHUS .

Tema 7.1.
ILnacTmaccel.
Kayuyku. BosiokHa.

Conep:xanue y4eOHOro MaTepuaJia

HpaKTI/I‘ICCKI/Ie 3aHATHSA

[IpakTnueckas padbora Nell. «Cunres,
aHau3 ¥ Kiaccuduxanus
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI»
OCHOBHbBIE IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI:
MOHOMEp, MOJINMEDP, CTPYKTYPHOE
3BEHO, CTETICHb TOJIMMEPH3AIINH,
CpeaHsst MOJISKYJISIpHAsl Macca.
OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN —
MOJIMMEPU3aLMs U OJIMKOHCHC AL,
O3HakomiieHHE ¢ 0Opa3Lamu
MPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IIACTMAcC, Kay4yKOB:
IJIACTMACCHI (TTOTUAITHIICH,
MOJIUTIPOTIAJICH, TIOJIMBUHUIIXJIOPUI,
MIOJINCTUPOI); HATypalbHBINA U
CHUHTETHYECKUE KayqyKH
(OyTaareHoBBI|, XJIOPOIPEHOBLIHN 1
M30MPEHOBBII); BOJIOKHA
(HatypayibHBI€ (XJIONOK, MIEPCTh,
HIEJIK), UCKYCCTBEHHbIE (AL[ETaTHOE
BOJIOKHO, BUCK032a), CHHTETUYECKHE
(KampoH M JIaBCaH).

OK 01
OK 02
OK 04

CamMocTosTe/IbHAS
padora

CtpyKTypa 1 CBOMCTBA OPraHUYECKUX
BeiecTB (1o pasjaenam 3-7)

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME
(comep:xaHue NPUKJIATHOTO MOAYJISA)

Paspnen 8. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH

YyeJ10BEKaA.

Tema 8.1.
XuMuueckmne
TEXHOJOTHH

B IIOBCETHEBHOM

U npogeccuoHaIbLHOM
JIesATeJbHOCTH

Conep:xxanue y4yeOHOro MaTepuaJia

[IpaBuia 3K0I0rM4eCKU
1eN1ecO00pa3HOro NOBEACHUS B OBITY
U TPYJIOBOH JEATEIBHOCTU B LEIAX
COXpaHEHUs CBOErO 3710pOBbS U
OKPY’KaroIlley MPUPOTHOMN Cpeibl,

OK 01
OK 02
OK 04
OK 07




YeJ0BEKaA.

OIACHOCTb BO3/ICHCTBUS HA JKUBbIE
OpraHU3Mbl OPraHUYECKHUX BEILIECTB
OTJIENbHBIX KJIACCOB (YTIEBOIOPOABDI,
CIHPTHI, PEHOIIBI, XJIOPOPTAaHUUECKUE
IIPOU3BO/IHBIE, AlIbAETHIBI U JIP.),
IIOKa3aTesb MPEACIbHO JOIyCTUMON
KOHLIEHTPALlUU U €0 UCIIOJIb30BAHHUE.
Poinb xuMum B obecnieueHnH
JKOJIOTUYECKOM, IHEPIreTUIECKON U
MULIEBON O€30M1aCHOCTH, Pa3BUTUHU
MEIUIMHBI, CO3/1aHUU HOBBIX
MaTepUajoB (B 3aBUCUMOCTH OT BUJA
podeCCUOHATBHON JIEATEITLHOCTH),
HOBBIX MICTOYHHUKOB dHEPIUU
(ambTepHATHBHBIE UCTOYHUKU
sHeprun). [lonarue o HayuHBIX
METOJ1aX [T03HaHUs BEUIECTB U
XUMHUYECKHUX PEAKLIUN.
[IpencraBienus 06 00MKX HAYUHBIX
MPUHLMIIAX TPOMBILIUIEHHOTO
MIOJIy4YEHHUS BaKHEHIINMX BEIEeCTB (Ha
IIpUMepax NMPOU3BOJICTBA aMMHAKA,
CEpHOMN KUCIIOTHI, METAHOJIA).

XUMHUS U 310pOBBE YEIOBEKA:
IpaBuia 6€30MacHOI0 UCTIOJIb30BAHUS
JIEKapCTBEHHBIX IIPENapaToB,
OBITOBOM XMMHHU B ITOBCETHEBHOMN
KU3HU

IIpakTHYecKue 3aHATHA

IIpakTryeckas pabora Nel2.
«IIpumMeHeHne XUMHUYECKUX BEIIECTB
Y TEXHOJIOTHUH C y4eToM Oyaymieit
po¢eCCUOHAIBHON IEATETHHOCTH.
Pemenne keiic-3amad mo TeMam:
MUIIEBHIE TTPOTYKTHI, OCHOBBI
palMoHaIBHOTO MTUTAHUS,
BA)KHEWILINE CTPOUTEIIbHBIE U
KOHCTPYKUHUOHHBIE MaTepUabl,
CEIIbCKOXO031CTBEHHOE
MIPOU3BOJICTBO, KPACKHU, CTEKJIO,
KepaMHKa, MaTEPHAITBI JIJIS
AJIEKTPOHUKH, HAHOMATEPHUAIbI,
TEKCTHJIBHBIE BOJIOKHA, UCTOUHHUKH
SHEPTHUH, OPTAHUYECKHUE U
MUHEpaJbHBIE yI00peHus,




JIEKapCTBEHHbBIE U KOCMETUYECKHE
mpemnapaTsl, OBITOBAsT XUMUS,
MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amuTa: [IpeacraBnenue pe3yiabTaToB
pelieHus Keiic-3a1au B popme MUHU-
JoKIJ1aaa (0MmycKaeTcs
HCIOJIb30BaHKE TpaduiIecKuX 1

MPE3EHTAIIMOHHBIX MaTEPUAJIOB)

Ilpomesxcymounan ammecmayusn: kel

Bcezo: 72

3.YCJIOBUSI PEAJIN3ALIAU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUITTIMHBI
3.1. TpeGoBaHusi K MaTePUATbHO-TEXHUYECKOMY 00ecrieyeHHIo.

Peanuzanus nporpaMmbl JUCHUIUIMHBI OCYLIECTBIIAETCS B y4e€OHOW aynuTOpUU MJis
IIPOBEJCHUSI TEOPETUYECKUX U NPAKTUYECKUX 3aHATHM, TIpPYNIOBBIX U HWHIWBUIYaJIbHBIX
KOHCYJIbTAllMii, TEKYyIIEro KOHTPOJII M IPOMEXKYTOUHOM aTTeCTallMM, YKOMILJIEKTOBaHHOMN
CHEIMATM3UPOBAHHON MEOENbI0 10 KOJIMYeCTBY OOydarommxcsi W pabouyuM MeECToM
npernoaBaress.

Ocnamenue [udpoBoit mHTErpupoBaHHON JlabopaTopuu mpenactaBieHo B [lpunoxkenun 5
HacTosIel 00pa3oBaTeIbHOM IPOrpaMMBbl:

[TocagouHble MecTa 1O KOJUYECTBY OOYYAIOIIMXCS: CTOJI YUEHHUUECKUH, Kpecio- TpaHchopmep
RIVA CHAIR 1821 miactuk Oembli;

Pabouee mecto mpemomaBarens: cron Ha Metammokapkace ONIX-IT IT O.MP-SP-4.7 Genbrii
opwmmant/6en. 1111580, kpeco EChair-225 PTW_TWI11 ceTka/TkaHb 4epHbIiA, MOHOOIOK MSI
PRO AM242P 14M-668XRU,

Cron ocTpOBHOM (pU3MUECKUI, JEMOHCTPALMOHHBIA (PU3HMUECKUIl TPUOOPHBIM KOMILIEKC (CTOJ
JIEeMOHCTpalMOHHbIN pu3nueckuil, paumuapt 70x100 cM Ha ponukax, peiabcoBas cuctema PC-98
(yuebHass tocka), MHOTO(YHKIIMOHAJIBHBIA MITATHUB A (DPOHTAIBHBIX paboT, J1abOpaTOPHBIN
UCTOYHUK NuTaHus 24B, Becwl anekTpoHHBIE, LK(ppoBas aboparopus NPOPUILHOTO YpPOBHS,
KOHJICHCATOp TEePEeMEHHOW EMKOCTH JIEMOHCTpPAIlMOHHBINA, MokyMeHT-kamepa ELMO L-12G,
HAaOboOp J1a0OpaTOpHBIH MO CHEKTPOCKONUHM, YHUBEPCAJIBHBIM Ja0OPAaTOPHBINA KOMILIEKC,
untepaktiBHas naHear EDF 98UHO1C, Ttouka moctyma Ubiquitl UAP-AC-LR, komruiext
npueMmHuk-niepeaaryuk HDMI o IP / Dr.HD EX 100 LIR, xommuieKT [yisl iepeayil CUTHAJIOB
GEFEN EXT-USB2.0-LR, OPS wmoayas EDO-12450H-8256-W11P/H,  komruiekT
JIOKYMEHTaLM1, MEeTOUeCcKoe o0ecrieyeHne: nacnopT kab1uHeTa, MHCTPYKIMU IO OXpaHe Tpy/a,
KYPHAJIbl HHCTPYKTaXEH.

Bce Buabl yueOHOM JesaTeNbHOCTH 00YyYaoMXCsl, IPEAyCMOTPEHHbIE YUeOHBIM TUIAHOM,
B paMKax HacTosmeld o0meo0pa3oBaTebHON AUCHUILIMHBI, BKIIOYas MPOMEKYTOUHYIO
aTTecTalnio, oOecredyeHbl pacXoJHbIMU MaTepuaiamu. [lomemieHus g opraHU3aluu
CaMOCTOSITENIbHOM M BOCIUTATENbHONH pPAa0OThI OCHAIIEHbl KOMIBIOTEPHOM TEXHUKOM C
BO3MOXKHOCTBIO OJIKITIOUEHHS K MTHPOPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT™ 1
o0ecrieueHreM J0CTyNa B JJIEKTPOHHYIO oOpa3oBarenbHylo cpeay Komiemka 31eKTpOHUKU U
UH(POPMATUKH.




OcHnaienue kabuHeta «CaMocTosTeNbHAsI U BOCIUTATENbHAs paboTay:

[TocagouHble MecTa MO KOJIWYECTBY OOYYAIOIIUXCS: CEKLUs CTONa cKiaaHas mMoOmibHas CMI,
1800, 6enbrit, kpecmo- Tpanchopmep RIVA CHAIR 1821 mmactuk Oenbrit.

Pabouee mecto mpemnomaBarens: cton Ha Metamtokapkace ONIX-IT IT O.MP-SP-4.7 Gemnwrii
Opuwmmant/0en. 111580, crom Ha wmertamnokapkace ONIX-IT O.MP-SP-1.7  Genblit
opwrmuant/oenbii 11980, Kpecno EChair-225 PTW_TWI11 ceTka/TkaHb YepHBIM.

Momno6mok MSI PRO AM242P 14M-668XRU 23.8" Full HD i7 14700/16Gb/SSD512Gb UHDG
770/noOS/kb/m/6emnbiii.

KommekT knaBuatypa u mbiinb Adtech Fstyler F1010 6emnsrii/cepriii USB.

MOV Kyocera M2540DN: Texnonorus nedaTs: Ja3epHbiid. Tum neuatu: yepHo-6embiit. opmar
neuat: A4. Pazmemenue: HactonbHbld. L{BeT: Oemnbrit/cepsril. Ilewats: CkopocTh meyatu A4
(a/6): mo 40 ctp/muH. Bpems pazorpesa: 17 ¢. Bpems nedatu nepBoit crpanuiisl A4 (4/6): 6.4 ¢
Pazpemenne negaru (4/6): 1200 x 1200 dpi. Harpyska (A4, B mecsan): go 50000 muctoB.
CrangapTtHbliii JIoToK ntogauu: 250 nuctoB. CTaHgapTHBIN BBIXOAHOM JIOTOK: 150 muctoB. JIoTok
pyuHoii mogaun: 100 nuctoB. Bo3MokHOCTH mevyaTu: ABTOMAaTUYECKasi IBYCTOPOHHSISI M€4YaTh B
CTaHJapTHOW KOMITJIEKTAI[MH. TUIl ckaHepa: MIaHIIeTHBIA/ MPOTSHKHBIN. Y CTPOHCTBO aBTONOAAYH:
IBYCTOpOHHEee peBepcuBHOe. EMKocTh ycTpoiictBa aBromomauu: 50 nuct. Make. ¢opmar
opuruHaina ckanupoBaHus: A4. Makc. pasmep ckaHupoBanus: 216x297 mm. Paspemienue
ckanepa: 600x600 dpi. O6bem mamstu: 1024 M6. Yacrora npomueccopa: 1000 MI'u. Jlorok
nogaun: 250 smct. Uarepdeiicer: USB, Ethernet RJ-45.

Penbcosas cucrema PC-75: Matepuan npoduiist - aHoIMpOBaHHbIN amoMuHuid. L{Bet nmpodus —
cepebpucteiii. KonnmuectBo pabounx moepxHocTeit - 4. KonuuecTBO HEMOABMKHBIX pabodmx
noBepxHocTel - 2. KonmuuecTBo MOABMKHBIX pab0YNX MOBEPXHOCTEH - 2.

WurepaxtusHas nanens EDFLAT EDF75TPO01: Android 13.0, Cortex A76*4+A55*4, 2.4 T 1,
321G, DDR4 256 I'B, 75 nroiMoB.

KoMmmiekT qokyMeHTaIuu, METOAU4ecKoe oOecredeHue: CTEHAbl M0 OXpaHe TpyAa, TeXHUKU
0€30IaCHOCTH Y TIPaBWJIaM TIOBEICHUS B KaOMHETE.

3.2. UudopmanuonHoe odecriedeHne 00yueHus

Hns peanuzanuu mporpamMMbl TUCHMIUIMHBL OMOMMOTEUHBIM (POHI 00pazoBaTenbHON
OpTraHHU3aIMi UMEET TIeUYaTHBIC W/UIIN dJIEKTPOHHBIE YUeOHUKU U pa3pabOTaHHBIE B KOMIUIEKTE C
HUMU y4eOHbIe TOCOOUS, JOMYIIEHHBIE K UCIIOIF30BaHUIO 00pa3oBaTeIbHbIe U HH(POPMAIIMOHHBIE
pecypchl, peKOMEHIOBaHHbIE K MCIOJIB30BAHUIO MIPH pealn3aliil 00pa3oBaTeIbHBIX MPOrpaMm
CpenHero mnpoQeccCHOHANbHOTO O0pa30BaHUs, pealu3yeMbIX Ha 0a3e OCHOBHOTO OOIIETro
o0OpazoBaHusl.

[lpm  peanm3amuu  TPOrpaMMbl  JIUCHUIUIMHBI  HCIOJB3YIOTCS — DJICKTPOHHBIC
o0pa3oBaTeNbHbIE PECYPCHI, JOMYIIEHHBIE K HCIIOIB30BAHUIO TIPU PEATN3alU 00pa30BaTEIbHBIX
MporpamMmM CpeIHero o0miero oopa3oBaHuUs.

NEPEYEHb YUYEBHOM JINTEPATYPBI
1.I'abpuensn, O. C. Xumust: 10-# kmacce: 6a30BbIif ypoBenb: yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnaakoB. — 7-e u3n., crep. — Mocksa: [Ipocsemenue, 2025. — 128 ¢. —
ISBN 978-5-09-120190-1. — TekcT nekTpoHHbIH// JIaHb: 37eKTpOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/473033
2.T'abpuensn, O. C. Xumus: 11-if knacc: 6a30BbIil ypoBeHb: yuebnuk / O. C. I'abpuensu, U. T
Octpoymos, C. A. CnagkoB. — 7-¢ uza., ctep. — Mocksa: [Ipocsemenne, 2025. — 127 ¢. —



https://e.lanbook.com/book/473033

ISBN 978-5-09-120191-8. — Tekct anekTpoHHbIH // JIaHb: 2IEKTPOHHO-OMOIHOTEUHAS CHCTEMA.
— URL: https://e.lanbook.com/book/497801
3.Papgeuxnii, A. M. Xumusa. ba3oBblii ypoBeHb. TpeHHpPOBOUHBIE M HPOBEPOUYHBIE PaOOTHI:

yaeOHOe TocoOue, pa3paboTaHHOE B KOMIUIEKTE C Y4YEOHHKOM JJii 00pa30BaTeIbHBIX
OpTraHM3aIyii, peamn3yrIIuXx o0pa3oBaTeNbHbIC MPOTPAMMBI CPEIHEro MpodeccrnoHaILHOTO
obpaszoBanust / A. M. Pameukuii. - 2-e usn., crep. - Mocksa: IIpocsemienue, 2025. - 81 c. -
(Yuebnuk CIIO). - ISBN 978-5-09-124962-0. - Tekcr: osnekrponHsii. - URL:
https://znanium.ru/catalog/product/2202356— Pexum mocTyma: 1o moIrcKe.

HNEPEYEHDB ITPO®ECCUOHAJIBHBIX BA3 TAHHBIX, THOOPMALIMOHHBIX
CITPABOYHBIX CUCTEM

1.Znanium.com: DneKTpoHHO-OUOIMOTeUHass cuctema: [cait]. — MockBa, OOO «3HAHUYM»
2011-2026 — URL :https://new.znanium.com/(nata oopamenus: 02.02.2026). - Pexum goctyna:
JU1s1 aBTOpU3. moJib3oBatened MUDT.
2.9BC IOpaiiT: obOpazoBarensHas 1iarpopma. — MockBa, OOO «DIeKTpOHHOE H3AaTEIHCTBO
Opaiit» 2020 — URL: https://urait.ru/author/list?partner=450217DE-BE2D-46F5-BB25-
9C69E84103EE (nmata obparuenwus: 02.02.2026). - Pexxum goctymna: Uit aBTOPHU3. MOJIb30BaTEIICH
MUDT.
3.2nexTpoHHO - Oubnmoreunas cucrema Jlans: [caiit]. — Cankr-IlerepOypr, 2011-2026 —. URL:
https://e.lanbook.com/(nata o6pamienus: 02.02.2026). - Pexum poctyma: aias aBTOPH3.
nosb3oBareneit MUDT.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBLHON JUCIATLINHBI
KoHTponb M oOlLieHKa pe3yJbTaToB OCBOEHUS 00Ie00pa30BaTeNbHON JAHUCIUILIUHbBI
PAaCKpBIBAIOTCS Yepe3 AMCLUIUIMHAPHBIE Pe3yJbTaThl, HAllpaBJIeHHbIE HAa (POPMUPOBAHHUE OOIUX
KOMIIETEHIIM MO pa3/ienaM U TeMaM CO/IepKaHus yueOHOro Marepuania.

OO0mas koMneTeHUs Paznea/Tema Tun oueﬂoqm,ulx
MeponpUuATHI
OK 01. Beibupats cioco0s! pemienus 3agay | Tema 1.1-1.7 TectupoBanue
poeCCHOHATIBHOM 1eATENbHOCTH Tema 2.1,2.2 YceTHBIT onpoc
MPUMEHUTEBHO K pa3IMYHbIM KOHTeKcTaM | Tema 3.1 Pemenne pacu€THbIx
Tema 4.1 3a7a4
Tema 5.1-5.4 Habmtonenue 3a xo1om
Tema 6.1 BBIITOJIHEHUS TIPAKTUKO-
Tema 7.1 OpPUEHTUPOBAHHBIX
Tema 8.1 3a/laHui
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2,1.4,1.6,1.7 | IlpencraBnenue
CpPEACTBA IOUCKA, aHAIIN3a U Tema 2.1,2.2 pe3yJIbTaToOB
MHTepHpeTanuyu HHPOpMaLuu, u Tema 4.1, 4.2 MIPAaKTUYECKUX U
MH(OPMAIIMOHHBIE TEXHOIOTUH IS Tema 5.2-5.4 n1ab0opaTopHBIX PaboT
BBITIOJTHEHUS 33a4 IPpo(dheCcCUOHATILHOM Tema 6.1 IIpoBencHue
NEeATEIIBHOCTH Tema 7.1 XUMHUYECKOIO
Tewma 8.1 JKCIIEPUMEHTA
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OK 04. Tema 1.7 Brinonnenue
D¢ dexTuBHO B3aUMOIEHCTBOBATE U Tema 2.1,2.2 KOHTPOJIbHBIX
paboTaTh B KOJUIEKTUBE U KOMaH]1e Tema 4.1, 4.2 pabot o
Tema 5.2-5.4 paszuenam JUCIUTUIMHBI
Tema 6.1 OneHka
Tema 7.1 CaMOCTOSTEJIBHO
Tema 8.1 BBIINOJIHEHHBIX 3aJaHuN
OK 07. ConelicTBOBaTh COXpaHEHUIO Tema 1.7 3amuTa peleHns Kemc-
OKpYKaroliel cpelibl, pecypcocoepexennio, | Tema 5.1 3a/1a4 (C yueTom
MIPUMEHSITH 3HaHMsI 00 U3MEHEHUH KiimMaTa, | Tema 8.1 Oynymieit
MIPUHIIAITEI OEPEKITUBOTO MPOU3BOJICTBA, npodeccrnoHaIbHOM
3¢ (HEeKTHBHO ACHCTBOBATH B YPE3BBIYAMHBIX JeSATETLHOCTH)
CUTYyaLHSIX Brimonnenune 3amanuit
MIPOMEKYTOUHOMU
aTTecTaluu

5.0bPA30BATEJIBHBIE TEXHOJIOT'NH

B xone peanuszanuu oOydeHHs HCHOJB3YETCS CMEUIaHHOE OO0yuyeHUE, OCHOBAHHOE Ha
HHTCrpannuu TEXHOJOTHI TPAAUIUOHHOI0O H 3JICKTPOHHOI'O O6y‘-IeHI/I$I, 3aMCIICHUN YaCTu
TPAIUIIMOHHBIX YICOHBIX POpPM 3aHATHH, HOpMaMH U BUIAMH B3aMMOJCHCTBHS B JICKTPOHHON
o0pa3oBaTenpHOIl cpejie.

[TpumeHsroTCS cneayrolme MoAenu o0yueHus: TMepeBEepHYThIM KilacC, KOTAa CTYJIEHTHI
3HAKOMATCS C HOBBIM MaTEPHAJIOM MPU MOMOIIH 3JIEKTPOHHBIX PECYPCOB CAMOCTOSITENILHO J0Ma,
a Ha ayIUTOPHBIX 3aHATHUAX MPOUCXOAUT 00CYK/IEHUE U3yUEHHOT0 MaTepHara.

OcBoenne 00pa30BaTENbHON NPOTPaMMbI O00ECTIEUUBACTCS PECcypcaMy DIEKTPOHHOMH
nH(pOpMallMOHHO - oOpa3zoBatenbHOi cpeasl SDO.MIET.RU.

B mpouecce oOydeHuss mpH NPOBEACHUM 3aHATUH M JUIS CaMOCTOSITENIbHON paboTh
HCIIOJIb3YIOTCSI BHYTPEHHUE JIEKTPOHHBIE PECYPCHI B PA3INYHBIX (PopMax.

IIpu npoBeneHMM 3aHATUN W JUISL CAMOCTOSITENIBHOW pabOThl MCHOJIB3YIOTCS BHEIIHHE
3JIEKTPOHHBIE pecypchl B hopmax:

- DJIEKTPOHHBIX KOMIIOHEHTOB CEPBUCOB:

https://resh.edu.ru/

https://mob-edu.ru/

https://www.mos.ru/city/projects/mesh/

Pabouas nporpamma o61eo06pazoBarenbHoi nucuuiuiHbl «bJl 09 Xumus» mo crnenuanbHOCTH

cpenHero mnpodeccuoHanpbHoro obpazoBanus 09.02.12 «Texnudeckas OSKCIUTyatanmus W
COTIPOBOXACHUE HWH(DOPMAIMOHHBIX CHUCTEM» pa3paboTaHa B KOJUICHKE OJJIEKTPOHUKH U
unpopmaruku HUY MUDT 02.02.2026, npotokosn Ne 3.

JIMCT COI'JTACOBAHUA

PaGouast mporpamMma coryiacoBana ¢ qupekropoM koutemka O HUY MUDT

7

JHupekrop xomnemxa / | //#/  /C.H. JlutBuHOBa /
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