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Pabouan nporpamma y4ebHoM AUCUMNANHBI «XMMUA» COCTaBNeHa B COOTBETCTBUM C

- ®depepanbHbIM  rOCyAapCTBEHHbIM 06pa3oBaTe/ibHbIM  CTAaHZAPTOM cpeaHero obuiero
obpa3oBaHuA, YyTBEPXKAEHHbIM MpuKazom MuHUCTepcTBa 06pa3oBaHUAs W Hayku PO ot
17.05.2012 No 413 «0O6 yTtBep:aeHun denepanbHOro rocydapcreeHHoro obpasoBaTeslbHOro
CTaHAapTa cpeaHero obuwero o6pasoBaHuaAy,

- ¢ NpuKazom MuHucTepcTBa npocseleHna Poccuiickon Peaepaumm ot 18.05.2023 Ne 371 «06
yTBEPXAeHUM dpeaepanbHOl 0bpasoBaTeIbHON Nporpammbl cpeaHero obuiero obpasoBaHua» (c
N3MEHEHUAMM N JONONHEHUAMM),

- ¢ PepepanpHoi paboyelrt nporpammon No y4yebHOMy npeameTy «XMMUA», YTBEPKOEHHOM
MwuHucTepcTBom npocseleHma Poccum 2025 r.,

- ¢ PefiepanbHbIM rocy4apCTBEHHBIM 06Pa30BaTebHbIM CTaHAIPTOM CPEAHETO
npodeccroHanbHoro o6pasosanus o npodeccuu 23.01.17 «Mactep mo peMOHTY U

00CJIy’)KMBAHHMIO ABTOMOOMJISD)

M c yyetom lncema MuHnpocseweHma Poccum oT 14.06.2024 Ne 05-1971 "O HanpaBaeHuu
pekomeHgaumn" (Bmecte ¢ "PekomeHgaumnsamn no peanmnsaumm cpegHero obuiero obpasoBaHma
B npeaenax ocBoeHMA o6pa3oBaTeNbHOM Mporpammbl CpeaHero npodeccMoHaNbHOro
obpasoBaHua").

Pa3paboTtumK: npenogasatesib XMmMuK, NpenogaBaTesb BbicWeN KBAaIMOUKALMOHHOW KaTeropum
— ly3nkosa H.U.
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NOACHUTENBbHAA 3ANMUCKA

1.1 06nactb NnpumeHeHuUsn

Pabouyas nporpamma yyebHon aucumnamHbl OO0O.07 XumuAa npegHasHayeHa Ans8 U3yYeHus
XMMUU B NpPOdEecCMOHanbHbIX 06pPa3oBaTe/ibHbIX OpraHM3aumsax, peanusylowmx o06pasoBaTeNbHYLO
nporpammy cpegHero obuwero obpasoBaHWs B npeaenax OCBOEHUSA OCHOBHOW NpodeccroHasbHOM

obpasoBaTtenbHoli nporpammbl (OMOM) cpegHero npodeccnoHanbHoro obpasosaHusa (CMO) Ha 6ase

OCHOBHOIO 06LI.I,EI'O 06pa3OBaHMﬂ npu noaroTtoske I-(BaﬂMd)MLI,VIDOBaHHbIX pa6oqu
W CAYMKALLMUX o npodeccun 23.01.17 «MacTep Mo peMOHTY U 00CTYKUBAHUIO
aBTOMOO WIS

12Mecto yyebHOM AUCUMNAMHBI B  CTPYKType
nporpamMmmbl NOAroTOBKU CNeLuasncToB cpegHero 3BeHa

VYuebnas mucummummHa OOJ.07 XuMHS OTHOCHTCS K IUCIHHMILIMHAM TPEAMETHON
obmactu «EcrectBennbie Hayku»y DPI'OC COO (m. 9.6) — 6a30BbId U yTioyOJICHHBIN
YPOBHM — M K 00s3aTesIbHBIM 0011e00pa30oBaTeIbHbIM JUCHUILUIMHAM B IIpejelsiax
ocoeHus OIIOIT CIIO Ha 6a3e 0ocHOBHOIO 0011ero 00pa3oBaHMs IPH  MOATOTOBKE
KBTM(UIIMPOBAHHBIX paO0OUNX H CITy>KaIuX no mupodeccun  23.01.17
«MacTep Mo peMOHTY H 00C/Iy>KUBAHUIO ABTOMOONJIS

13Uenm u 3agaum  gucumnamHbl — TpeboBaHMA K
pe3y/sbTaTam 0CBOEHUA AUCLUUN/INHDI

OCHOBHBIMU HeJASIMH M3YUYSHHS TUCIHUIUIMHBI « XUMHUS» Ha YPOBHE CPETHEro OOIIEro
o0Opa3zoBaHus Ha 6a30BOM YPOBHE SIBJISFOTCSI:

— (opMUpOBaHHE CHUCTEMBbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTaBISIOIICH
€CT€CTB€HHO-HaquOfI KapTUHBI MHpaA, B OCHOBC KOTOpOI>'I JeXaT KIIIOYECBBIC IIOHATHUA,
dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPUUM XHMHH, OCBOCHHE S3bIKa HAyKd, YCBOEHHE U
MOHUMAHWE CYIIHOCTH JOCTYIHBIX OOOOIIEHH  MHPOBO33PEHUYECKOTO  XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHSI U CTAHOBIICHUS;

— (popMUpOBaHUE U Pa3BUTHE MIPEACTABICHUI O HAYYHBIX METOaX MO3HAHUS BEIIECTB
U XMUMHYECKUX pEaKIHi, HeOOXOMUMBIX i MPHUOOPETeHUS YMEHHH OpPHEHTUPOBATHCS B
MHPE BCHICCTB U XUMHYCCKUX 5[BJ'I€HPII71, HMCIOOUX MCCTO B IIPUPOIC, B HpaKTHLIeCKOfI n
MOBCEHEBHOMN KHU3HU;

— Pa3BUTHUC YMCHHﬁ 1 croco0oB JACATCIIbPHOCTH, CBJ3aHHBIX C Ha6J'IIOJIGHI/IeM n
00BSCHEHUEM XUMHUYECKOTO IKCIIEPUMEHTa, COOI0IEHUEM MPaBUII OE30MaCHOTO OOpaIeHHs
C BEIIECTBAMHU.

st TOCTH>KEHUS TTOCTABJICHHBIX 1IeJIeH PEIIatoTCsl CIEYOLIUE 3aJauu:

— aJarrTanuia 06yqa}0mnxcs[ K YCIOBUAM JHUHAMUYHO PpPa3BHUBAIOLICTOCA MHPA,
dbopMUpOBaHHE WHTEIUIEKTYalbHO pPa3BUTOM JUYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO,
COTPYAHHUYECTBY, CaMOCTOATCIBHOMY IIPUHATHUIO TPaMOTHBIX peHIeHI/Iﬁ B KOHKPETHBIX



KN3HCHHBIX CUTyalluiAX, CBA3aHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM

— (hopmupoBaHHue y 00YyUaIOMIUXCS KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH ),
UMEIONNX YHUBEPCAILHOE 3HAYEHUE YIS PA3IUYHBIX BUIOB JCSITCIBLHOCTU: PEUICHUS
mpo0JjieM, TOMCKa, aHaau3a U o0pabOoTKH MHGOPMAIMH, HEOOXOAUMBIX IS MPUOOPETCHHS
OTIbITa JESATEILHOCTH, KOTOpas 3aHUMAeT BAXHOEC MECTO B MO3HAHHWHM XUMHH, a TAKXKE IS
OLICHKH C ITO3UIIMI YKOJIOTHYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIICCTB M XUMUYECKUX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEay;

— pa3BUTHE IIO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX
CHOCOOHOCTEH 00yYaOUIMXCS: CIIOCOOHOCTH CaMOCTOSATEIBHO MMPHOOPETaTh HOBBIE 3HAHUS 110
XUMHHA B COOTBETCTBHHM C J>KU3HEHHBIMH IOTPEOHOCTSMH, HCIOJIB30BaTh COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTHH I TOMCKA W aHaiM3a y4eOHOW W HAyYHO-TIOMYJISIPHON
UHPOPMAIIUN XUMUYECKOTO COJICPKAHUS,

— (GOopMUPOBaHHE W PaA3BUTHE y OOYYAIOUIMXCS ACCONHMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAONIOATEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIUMBI, B YACTHOCTH, TIPH IJIAHUPOBAHUH H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA,

— BOCIUTaHME Yy OOydYalmuxcs YOSKAEHHOCTM B  T'yMaHUCTHYECKOU
HAIPABICHHOCTA XUMUH, €€ BAXKHON POJIU B PEIICHUH TII00AIBHBIX MPOOJIEM PAIIMOHAIBHOTO
IPUPOJIONIONIB30BAHMUS, TIONOJHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHHS MPHPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OCpPEKHOT0 OTHOIICHHWS K TPHPOJEC U CBOEMY
3I0POBBI0, a TaK)Ke MPUOOPETEHUS OIbITa HCIOJIb30BAHUS IOJYYCHHBIX 3HAHHU JUIS
MPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKIUMH SIBIICHUSIMHU.

CopepraHue yuyebHon aucumnamHbl 004.07 XWMMWA  HanpaBneHO Ha  pasBuTUe
YHUBepCcanbHbIX y4ebHbIX AeiicTBUA, popMUpOBaHUE IMYHOCTHBIX, MeTanpeAMeTHbIX U NpeAMEeTHbIX
pesynbratoB ®rOC COO, a TaKKe 06wmx KomneteHuuin Proc Cro npwm NnoAroToBKe
KBaNMGUUMPOBaHHbIX PaBOUNX U CAYKaLLMX no npodeccun 23.01.17 «Macrep mno

PEMOHTY M 00CIYKMBAHUIO ABTOMOOUIIS»

1.3.1. O6wue KomneTeHUUM BbiNyCKHMKaA CMO

OK O0I. Bsibupare cmoco0bsl pemieHus 3aaad  HpoeCCUOHATBHOM  J1eATENbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaThb COBPEMEHHBIE CpPEJICTBAa IIOMCKAa, aHalW3a M HHTEPHpPETalun
uHpopMaluu, U HHOPMALMOHHbIE TEXHOJIOTMHU JUIsl BBIOJIHEHU 3a7a4 MpodecCuOHATbHON
JEeSITETbHOCTH

OK 03. IlnanupoBaTh M pealn30BbIBaTh COOCTBEHHOE NPO(ECCHOHAIBHOE U JMYHOCTHOE
pa3BUTHE, IPEITPUHUMATENBCKYIO I€ATENbHOCT B PO eCcCHOHAIbHON cepe, NCIOIb30BaATh
3HaHUS MO (PMHAHCOBOM I'PAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYALHIX

OK 04. D¢ dhexTuBHO B3aMMOIEHCTBOBATh M padOTATh B KOJIJIEKTUBE M KOMaH/IE

OK 05. OcymiecTBasiTh YCTHYIO U MMCbMEHHYI0 KOMMYHHUKAIIMIO HA TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoii @enepauu ¢ yueToM 0COOEHHOCTEN COLMAIbHOTO U KyJIbTYPHOIO KOHTEKCTA.
OK 06. ITposBIATH rpax1aHCKO-MATPUOTUYECKYIO MO3UIIMIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHNE HAa OCHOBE TPAIWIIMOHHBIX OOIIEYETOBEYECKHX IICHHOCTEH, TPUMEHSThH
CTaHJApThl aHTUKOPPYILUOHHOTO MOBEICHHMS.

OK 07. ConeiicTBOBaTh COXPAaHEHHIO OKPYXKAIOIIEH CpEeIbl, PEeCypcocOEPEKEeHHUIO,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALUSX.

OK 09. Ilonb3oBatrbcst mnpoecCHOHATBHOW JOKyMEHTAllMe Ha TOCYJapCTBEHHOM W
MHOCTPAaHHOM SI3bIKax



B nporpamme yueOHOW IUCHUIUIMHBI B JIEKIMOHHOM MaTepuaje IMperycMOTPeHO
npogecCHOHAIPHO OPHEHTHPOBAHHOE COJEpP/KaHMEe C YYeTOM COOTBETCTBYIOLIEIo
npoduiast oceoenus: OIIOII.

1.4. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS JUCIHUIIINHbI



Kon n HaumeHoBaHue
(popmupyembix
KOMIIeTeHII U

HJIaHl/IpyeMl)Ie pe3yJabTaThbl OCBOCHUSA TUCHUIIIMHBI

O0mme!

JducuuniaunaapHbie’

OK 01. Bribupats
CrocoOBI pelIeHuUs 3a1a4
npogeCCHOHATBHOM
JeATEIbHOCTH
MPUMEHHUTENBHO K
Pa3UYHBIM KOHTEKCTAM

JIMYHOCTHBIE Pe3yJabTAThI 0JKHBI OTPAKATH B YACTH:

TPYA0OBOI0 BOCHUTAHUS

— TOTOBHOCTh K TPYIY,
TpyI0Jr0ue;

— TOTOBHOCTb K AaKTHBHOW JESTEIbHOCTH TEXHOJIOTMYECKOW U
COIMAIBHONW HAIPABICHHOCTH, CIOCOGHOCTh WHHITHHPOBATD,

OCO3HAaHUE HEHHOCTH MACTEpCTBa,

IUIAHUPOBaTh M CaMOCTOSITENIbHO  BBINIOJHATH  TaKYyIO
JEATELHOCTD;

— HHTEepeC K  pasIM4yHeiM  cpepam  mpodeccHoHaNBHOM
JEATETLHOCTH.

MeTtanpeaMeTHbIe pe3yabTaThl JOJIZKHBI 0TpaskaTh:

ORilaieHle YHHBEPCAJBLHBIMH YYe€OHBIMH TNO3HABATEILHBIMHU

JNefiCTBUSIMM:

a) 0a30BbIe JIOTHYECKHE IeliCTBHUSA:

—  CaMOCTOSITETIBHO (dbopmyIupoBaTh u
mpobJieMy, paccMaTpUBaTh €¢ BCECTOPOHHE;

—  YCTaHABIHMBATh CYIIECTBEHHBIM MpPHU3HAK WA OCHOBAaHUS LIS
CpaBHEHUS, KJIacCU(PUKAINH U 0000ICHHS;

—  OIpenensaTh MeNd JeATeNbHOCTH, 3aJaBaTh IapaMeTphl H
KPUTEPHH UX JOCTIKCHHUS,

—  BBISABJIATH 3aKOHOMEPHOCTH u
paCCManI/IBaeMBIX SIBJICHUSAX

— BHOCUTH KOppeKTHBBIB JACATCIBbHOCTh, OLICHUBATH COOTBCTCTBUC
pe3yJabTaTOB  IEsIM,  OLCHHBATh  PHUCKA  IOCIEACTBUI
JIEATEILHOCTH.

0) 0a30BbIE HCCIIEAOBATEILCKUE AeHCTBUS:

— BJIaACTh HABBIKAMHU yqe6HO-HCCHeHOBaTeHBCKOﬁ nu HpOGKTHOﬁ
JeSITEIPHOCTH, HABBIKAMH Pa3pelICHUs POoOIIeM;

—  BBUIBIATH NPUYHHHO-CIICJCTBEHHBIC CBS3M U aKTyallU3UPOBAThH

AKTYaJIM3UPOBATH

IPOTUBOPCHUS B

JucuuniauHapHbie pe3yJibTaThl J0JKHbI OTPAKATH:

P66 01. chopMHPOBAHHOCTH  TPEACTABICHUH: O  XUMHYCCKOU
COCTaBIISIFOIIEH €CTeCTBEHHOHAYYHOW KapTUHBI MHUpPA, PO XUMUU B
MO3HAHUU SIBJICHUU TPHUPOJBI, B (POPMHUPOBAHUHM MBINLUICHUS U KYJIbTYPHI
JUYHOCTH, ¢¢ (PYHKIIMOHATBLHONW TPaMOTHOCTU, HEOOXOAUMOM ISl PEIICHUS
MPAKTHICCKUX 33/1a4 U SKOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHHS K CBOCMY
3I0POBBIO U IPUPOTHOM Cpee;

IP6 02. BnasgeHHe CUCTEMON XHMMHUYECKUX 3HAHUHM, KOTOpas BKIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XHUMHUYECKUH DIIEMEHT, aTOM, SJICKTPOHHAS
oboouka aTtoMma, s-, p-, d-3JIEKTPOHHEIE OPOUTAIA ATOMOB, HOH, MOJICKYJIA,
BaJICHTHOCTh, JJIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCIEHUS, XUMUYEeCKas
CBs3b, MOJIb, MOJISIPHAS Macca, MOJIAPHBI 00BEM, YIICPOIHBIN CKEJET,
(yHKIMOHAIBHAS TPYIINA, PAAUKa, U30MEPHs, H30MEPbI, TOMOJOTHUCCKHIHA
pAl, TOMOJIOTH, YTIIEBOJAOPOIbI, KUCIOPO/I- U a30TCOAEpKAIINE COSTUHEHUS,
OHMOJIOTHYECKH aKTHBHBIC BEIECTBa (YIJICBOJBI, KHPBI, OCIKH), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTaJUTHIECKasl pEIIeTKa, THUIBl XUMUYECKAX PEaKIHui (OKHUCIHUTEIHHO-
BOCCTAHOBHTEIEHBIE, IK30-U SHIOTEPMHUYCCKIE, PEaKIINH HOHHOTO 0OMeHa),
PacTBOP, MEKTPOIHUTHI, HEANEKTPOIHUTHI, DICKTPOIUTHYECKAS UCCOLIUAIIHS,
OKHCIIUTENb, BOCCTAHOBUTEIh, CKOPOCTh XUMHIECCKOH pEaKIiH, XUMHUIECKOEe
paBHOBeCHE), TEOPHH W 3aKOHBI (TEOpHS XHMHYECKOTO CTPOCHHUS
opranuueckux BewmecTB A.M. byrtnepoBa, TeopHus 3JIEKTPOJIUTHUECKON
JIycconuanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH coXpaHeHUs
MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, (HAKTOIOTHUIECKHE
CBEJICHHsI O CBOMCTBaX, COCTaBe, MOJyUYeHUU U O€30MaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHUYEeCKHMX W OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUUECKON eATeIHbHOCTH YeTIOBEKa,;

IIP6 03. chopMHPOBaHHOCTh YMEHHWH BBIABIATH XapakTepHBIC NPU3HAKU U
B3aUMOCBSI3b U3YUEHHBIX MOHITUN, IPUMEHSTH COOTBETCTBYIOIINE MOHATUS
NpU OINUCAHUU CTPOCHHMSI U CBOWCTB HEOPraHMYECKUX M OPTraHUYECKUX

! O6uire pe3ysIbTaThl OCYIIECTBISIOTCS B COOTBETCTBHM € JIMYHOCTHBIMH M MeTanpeaMeTHeIMU pesyabratamu ®TOC COO (Tpukas Munobprayku Poccun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHPOBaHHU KOTOPHIX y4acTBYeT 00I1eo0pa3oBaTeIbHas TUCHUIIIMHA.
2 JlucuMILTMHADPHBIE PE3YJIBTAThI OCYLIECTBISIOTCSA B COOTBETCTBHY C TPEOOBAHMAMHM K MPEIMETHBIM pe3yibrataM Ga3osoro yposs (ITPG), ycranosnennsimu @TOC COO (Tpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 r.), ¢ COXpaHEHHEM UCXOJHOW HyMepaluH.
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3aja4dy, BBIIBUTaTh TUIOTE3Y €€ PEeLICHUs, HaXOAUTh apIyMEHTEI
JUIS TOKa3aTeNbCTBA CBOUX YTBEPXKACHUH, 3a/aBaTh MapaMeTphl
U KPUTEPHH PELICHUS;

aHAIU3UPOBATh MOJY4YEHHbIE B XOJE€ peIIeHUs 3a4auu
pe3ynbTaThl, KPUTHYECKH OLIEHWBAaTh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSAX;

YMETh NEPEHOCHTh 3HAHHS B ITO3HABATEIBHYIO M NMPAKTHUCCKYIO
00acTu JKU3HEAEATETbHOCTH.

BEIIECTB U UX MPEBPAILICHUI; BBISIBIATH B3aUMOCBA3b XUMUYECKUX 3HAHUHN C
MOHATUSAMH U IPEACTaBICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;
IP6 04. chopMHUPOBAHHOCT, YMEHHH HCIOJNB30BaTh HAMMCHOBAHUS
XUMHYECKHX COEJUHEHUIl MEXIyHapOJHOIO COH3a TEOpPeTHYEeCKON U
MPUKIAJHOW XWMHU W TpPUBHAIBHBIC HAa3BaHWSA BaKHEHIINX BEIIECTB
(aTmIIeH, aleTWiIeH, TIMIEepHH, GeHou, GopManbaerna, yKCycHas KHCIOTa,
TIIMIUH, YTapHBIA Ta3, YIIEKUCIBIA Ta3, aMMHAaK, TalleHas W3BECTb,
HeTalIeHass W3BECTh, NHUTHEBAs CONa W IAPYTUX), COCTABIATH (HOPMYJIBI
HEOpPTaHMYECKMX M OPraHWYECKHX BEIICCTB, YPAaBHEHUS XHUMHUYECKHUX
peaknuii, OOBSICHATH MX CMBICKT, TOATBEP)KIATh XapaKTEPHBIE XHUMUIECKUE
CBOWCTBA BEIECTB COOTBETCTBYIOUIMMM 3KCIIEPUMEHTAMHU U 3alUCsIMHU
YpPaBHEHUN XUMUYECKHUX PEaKILUii;

IMP6 05. chopMUPOBAHHOCTH YMCHHIN YyCTaHABJIMBATh MPUHAIJICKHOCTH
U3yUCHHBIX HEOPTaHHYECKUX M OPraHMYEeCKHX BEIIEeCTB K OMNpEIeSICHHBIM
KJaccaM M TpylnaM COEJUHEHHUH, XapakTepu3oBaTh MX COCTaB U
BAXHEWILIME  CBOICTBA;  ONpEeNeNnsaTh  BHABlL  XHMHUYECKHMX  CBA3EH
(xoBarneHTHas, HOHHAS, MeTaJUTNIecKas, BOJIOPOIHAS), THTIBI
KPUCTAJUTHIECKAX PEIIETOK BEHIECTB; KIACCH(PHUIMPOBATE XHUMUYCCKUE
peaximm;

IIP6 07. chopMHUPOBAaHHOCTh YMEHHUH MPOBOJUTH PACUCTHI IO XUMUIECCKUM
dbopMynaM © ypaBHCHHSIM XHMHYECKHX pEaKIUid C HCIOIh30BaHUEM
(U3MYECKUX BEJIMYWH, XapaKTEPH3YIOIIMX BELIECTBA C KOJIWYECTBEHHOI
CTOpPOHBI: Macchl, oObeMa (HOpMalbHBIE YCIOBHS) Ta30B, KOJUYECTBA
BEIIIECTBA; HCIIOJIb30BaTh CHUCTEMHBIC XUMHYECKHE 3HAHMA IS NPUHATHS
peleHn B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIECTBAMU
U UX IPIMEHCHHEM.

OK 02. Ucnonbs3oBath
COBpPEMCHHBIC CPEICTBA
MTOWCKa, aHAJIH3a U
HHTEpIpETANN
nHdopmanuu n
nHpopMannoOHHbIe
TEXHOJIOTUH JJIs
BBITIOJTHEHHS 314
npodeccruoHaTbLHOM
JIeSITEIbHOCTH

JIMYHOCTHBIE PeE3yabTaThl AOKHBI OTPAXKATH B YaCTH:
HEHHOCTH HAYYHOI'O IO3HAHUA

MeTanpezlmeTm,le

c(hOpMHUPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H OOIIECTBEHHOM
MIPAKTHUKH, OCHOBAHHOTO Ha Juasuore KYJbTYD,
CIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MecTa B
MTOJIUKYJITYPHOM MHUDE;

COBEPIIICHCTBOBAHKE S3BIKOBOM M YHUTATEIBCKOH KYJIBTYPBI Kak
CpEACTBa B3aUMOJECHCTBUS MEKIY JIFOAbMU U [TO3HAHUS MUpA.
pe3yJIbTaThl HOJIAKHBI 0TpasKaTh:

OgilafieHne YHHMBEPCAJIBHBIMHM Y4YeOHBIMHM MO3HABATeJIbHBIMH
AeficTBUAMM:
B) padoTa ¢ nHopmManueii:

JAucuuniuHapHble (IpeAMeTHbIE) Pe3yJabTAaThl H 10JIKHbI 0TPAXKATh:
IIP6 06. BiageHre OCHOBHBIMU METOAAMH HAyYHOrO MO3HAHUS BEIIECTB U
XVUMHYECKUX  SIBICHWH  (HaOmioneHWe,  W3MEpPEeHHe,  OKCIEPHMEHT,
MO/JIETTMPOBAHNE);

IIP6 07. chopMHUPOBAaHHOCTh YMEHHUH MPOBOJUTH PACUETHI IO XUMHUECKUM
dbopMyslaM W ypaBHEHUSIM XHMHUYECKHX pEaKLUUil C HCHOJIb30BaHUEM
(U3MYeCKUX BEIMYUH, XapaKTCPU3YIONIMX BEIIECTBA C KOJIMIECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpMalbHBIE YCIOBHS) Ta30B, KOJUYECTBA
BEIECTBA; HCIOJB30BATH CHCTEMHBIE XUMHYECKUE 3HAHWS IS NPHHATHUS
pemeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX C BEIECTBAMHU
1 UX IPUMEHCHHEM;

P66 08. cdopMUpOBAaHHOCT, YMEHHWH IUIAHMPOBaTh ¥ BBHINOJHATH
XMUMHUYECKUH HSKCIEPUMEHT (IPEBpAIleHNs] OPraHMYEeCKUX BELIECTB HpHU




BJaJIeTh HaBBIKAMH MOJYYEeHUs MHOOPMALUH M3 HCTOYHHKOB
Pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISITh IOUCK, aHAIM3,
CHUCTEeMAaTH3alMI0 W HMHTEPNpeTanuio MHGOPMALUH DPa3IHYHBIX
BUJIOB U (pOPM NIPEICTaBIICHHUS;

CO371aBaTh TEKCTHI B PA3IMYHBIX (OpMATaX ¢ yUETOM Ha3HAUCHUS
nHGOPMAMK U LENeBOW ayIUTOpUH, BBHIOMpas ONTUMAIBHYIO
(bopMy NIpeACTaBICHUS U BU3Y UTH3ALHN;

OLICHUBATh [JOCTOBEPHOCTh, JIETHTHMHOCTh HH(OpMAIHH, ee
COOTBETCTBHE IIPABOBBIM U MOPAJIBEHO-3THYECCKHM HOpPMaM;
BJIAJICTh HABBIKAMH DACIIO3HABAaHWS W 3aIIUTHl MHQOpPMALHH,
nH(popMaMOHHOI 6€30MaCHOCTH JIMYHOCTH.

HATPCBAHWU, TIOJYYCHUC ATHIICHA M M3YYCHHC €r0 CBOWCTB, KaYCCTBECHHBIC
PeakIyy Ha albACTHIbI, KpaxMall, YKCYCHYIO KUCIIOTY; ICHATYpaIis OCIKOB
MIPU HATPCBAHMH, IIBETHBIC PEAKIUU OEJKOB; MPOBOJUTH PEAKI[UH HOHHOTO
oOMeHa, OnpeIesATh CPEey BOJHBIX PACTBOPOB, KAUCCTBCHHBIC PEAKIMU Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHHUOHBI, Ha KATHOH aMMOHUSI, pPeIIaTh
SKCIepUMEHTANbHBIE 3afadu 1mo TemMam "Meramwel" u "Hemeramier") B
COOTBETCTBHU C MPAaBWIAMH TEXHHKH 0€30MaCHOCTH IMpHU OOpalIeHHH C
BEIIECTBAMH U JIADOpATOPHBIM 00OPYAOBAHUEM; TIPEICTABIATH PE3yIbTATHI

XMMHYECKOTO  OKCHepHMeHTa B (opMe  3alMcH  ypaBHEHHH
COOTBETCTBYIOLIUX pPeakUuid W (OPMYIUpPOBATH BBIBOIBI Ha OCHOBE STHX
PEe3yJIbTaToB;

IMP6 09. copMUPOBaHHOCT, YMEHUs aHAIM3HPOBATh XUMHYECKYIO

UH(OpMALUIO, MOTyYaeMyl W3 pPa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
undopmanuu, cetb VIHTEpHET U ApyTHE).

OK 04. DddexrrBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE
KOMaHJIe

JIMYHOCTHBIE Ppe3yabTaThl I0KHBI OTPAXKATH B YaCTH:
rpaKIaHCKOro BOCIIUTAHUA:

TOTOBHOCTbL BECTH COBMCCTHYIO JACATCIBHOCTL B HHTCPECAX
TpaXKAaHCKOTO O6H.[CCTBa;

YMEHUE B3aMMOJCHUCTBOBATh C COIHUAILHBIMU HWHCTUTYTaMUu B
COOTBCTCTBHU C UX (byHK[II/IHMI/I 1 HA3HAYCHHUCM.

MeTal’[peHMeT]—lble pe3yabTaThl 10/IKHBI OTPAKATL:

OBJagenue

YHuBEpCaJIbHbIMHU KOMMYHUKATUBHbLIMHA

JNefiCTBUSIMM:
0) coBMecTHas IeATeJIbHOCTD:

MOHMMAaTh W WCIOJb30BaTh MPEHMYIIECTBA KOMAaHZHOW U
WHJIUBHyJIHOH paboTHI;

MIPUHUMATB LEJIM COBMECTHOM JIEITEILHOCTH, OPIaHN30BbIBATh U
KOOPJMHHUPOBATh JEHCTBUSI 110 €€ JOCTHXKEHHIO: COCTaBIIATH
IUIAaH  JIeHCTBUM, pacnpenesisiTh pojdd C YYeTOM MHEHHH
YYaCTHHKOB 00CY’K/1aTh Pe3yJIbTaThl COBMECTHOH pabOTHI.

OgJ1aieHNe YHUBEPCAJIBHBIMH PEryJIsiTHBHBIMHU AeiiCTBUAMU:
r) NpUHATHE ceOsl U IPYTux Jroaeii:

NIPUHUMATh MOTUBBI U apryMEHTBl JPYTUX JIIOAEH NpU aHaIu3e
pe3yibTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MTPABO APYTHX JIOACH Ha OIIHOK;
pa3BHBaTh CHOCOOHOCTH MOHUMAaThb MHP C TO3UIMH JPYroro
YeJIOBEKA.

JducnuninuHapHble (IpeAMeTHbIE) Pe3yJabTAaThl H 10JIKHbI OTPAXKATh:
OP6 08. chopMupoBaHHOCTE YMEHHH IUIAHUPOBAaTh M BEHITIONHATH
XVMHYCCKUH SKCIEPUMEHT (IPEBPAICHUS OPTaHWYECKUX BEUICCTB MPHU
HarpeBaHMH, ITOJyYCHUE STHIICHA W W3yYCHHE €T0 CBOWCTB, KaYECTBEHHBIC
pEaKIuy Ha adbJeTH/Ibl, KpaxMall, yKCYCHYIO KHCIIOTY; JCHATypalys OenKkoB
IpU HarpeBaHWHM, IIBETHBIE PEaKIMK OEJIKOB; IPOBOIUTH PEAKIMU HOHHOTO
oOMeHa, ONpeseNsiTh CPeay BOAHBIX PACTBOPOB, KAYECTBEHHBIC PEAKLIUKM Ha
cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha KAaTHMOH aMMOHUSI, peliaTh
SKCIepUMEHTaNbHBIe 3afaud mo Temam "Mertamwsl" u "Hemeramnsl") B
COOTBETCTBMM C IPaBWIaMH TEXHUKH OE30MAaCHOCTH INPH OOpalieHUH C
BEIIECTBAMH U JIAOOpaTOPHBIM 000PYAOBaHUEM; IPEICTABIATh PE3yIbTATHI
XMMHYECKOTO  OJKCIIEpUMEHTa B dopMe  3ammMcHM  ypaBHEHHIA
COOTBETCTBYIOIIMX peakuuii M (OpMyJIHpPOBaTH BBHIBOJBI Ha OCHOBE 3THX
pe3yJIbTaToB.




OK 07. CogelicTBOBaTh
COXPaHEHHIO
OKpY>KalolIeH cpepl,
pecypcocOepeKeHHIo,
MIPUMEHSTH 3HaHUS 00
N3MEHEHHUH KJIMMarta,
MPUHIUIIBI OEPEKINBOTO
IIPOHU3BO/ICTBA,

3¢ PEeKTHBHO 1eHICTBOBATH
B UpE3BBIYAIHBIX
CUTyaludax

JIMYHOCTHBIE pe3yJabTaThbl J0JIZKHBI OTPAKATH B YaCTH:
9KOJOIrn4€CKOro BOCNMMTaHus:

c(hOpPMUPOBAHHOCTh  IKOJIOTUYECKON KYJIbTYpBI, MOHHMMAaHUC
BIIUSIHUSL COLIMAIbHO-9KOHOMHUYECKUX TPOIECCOB Ha COCTOSIHUE
MIPUPOJHON W COIMAIBLHOW CpEeIbl, OCO3HAaHHE TJI00ATBHOTO
XapakTepa 3KOJIOTHIECKHUX TIPOo0IeM;

IJIAHUPOBAaHUE M OCYIIECTBJICHHE IEHCTBUM B OKPY’KAIOIIECH
cpele Ha OCHOBE 3HAaHUS LeNed YCTOWYMBOTO pPa3BUTHS
YeII0BEYECTBA;
aKTUBHOE  HEIIPHUATHE
OKpy>KaroueH cpene;
YMEHUE TPOTHO3UPOBATH He6HaFOHpI/IHTHLIe OKOJIOTMYECKUEC
TOCIICACTBUA MPCANTPUHUMACMBIX Z[Cf/iCTBHfI, npeaoTBpalaTh ux.

JICHCTBHH, TIPUHOCSIITUX Bpen

MeTtanpeaMeTHbIe pPe3yJbTAThI J0JKHbI 0TPAXKATH:
OBiajenne YHUBEpPCAJIbHBIMM YYeOHBIMH IO3HABATEJIbHBIMH
JeHCTBHAMU:

B) p

a0ora ¢ uHopmanueii:

UCTIONH30BaTh cpeacTBa nH(pOpMAMOHHBIX "
KOMMYHUKAaIlMOHHBIX TEXHOJOTMA B pEIICHWH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OPTaHU3ALMOHHBIX 33Ja4 ¢ COOIOICHUEM
TpeOOBaHMII SPrOHOMHKH, TEXHHKH OC30MIAaCHOCTH, THTHEHHBI,
pecypcocOepekeHus, MPaBOBbIX U OSTHYECKUX HOPM, HOPM
nH}pOpMaMOHHOH 6€30MaCHOCTH.

JucuuniannapHsbie (MpeaMeTHbIE) pe3yabTAaThl H T0JLKHBI 0TPaKaTh:
P66 01. chopMHPOBAHHOCTH  TPCACTABJICHUI: O  XUMHYCCKOU
COCTaBJIAIONIEH €CTeCTBEHHOHAyYHOH KapTUHBI MHpa, POJIM XUMHU B
MIO3HAHHUU SIBJICHUH NPUPOABI, B (POPMUPOBAHMU MBILIICHUS M KYJIBTYPHI
JMYHOCTH, ee¢ (PyHKIIMOHATFHONH TPAaMOTHOCTH, HEOOXOAUMOM ISl pelIeHIUs
MPAKTUIECKUX 33/1a4 U SKOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHHS K CBOEMY
3I0OPOBBIO U IPUPOJTHOM Cpene;

IP6 10. chopMupoBaHHOCTH YMEHUH COONIONATh IPABHIIA SKOJIOTHUECKU
1e1ecoo0pa3sHoro MOBEACHUS B OBITY M TPYIOBOM NEATETHFHOCTH B IIEIAX
COXpaHCHHS CBOETO 3JIOPOBBbSI M OKPY)KAIOUICH NPUPOJHOW Cpensl;
YUUTBIBATh ONACHOCTh BO3AECHUCTBHUS Ha JKMBBIE OPTaHU3MBI ONpEETICHHBIX
BEIIECTB, TIOHMMAas CMBICI [OKa3aTelss MpeAeibHON  JOMyCTHMOI
KOHILIGHTPAIUH.




2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JANCHUITIIMHBI «XXUMMWS»

2.1. O0beM JUCHHUILIMHBI U BUJbI Y4e0HO# padoThl

. O0BeM B
Bua yueOHoii padoThI
yacax
O0Bém 00pa3oBaTeIbHOM MPOrPaAMMBbI 1M CITATIIMHbBI 73
TEOPETUYECKUE 3aHATHS 49
1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 23
JAunddepennupoBanHblii 32aueT 1

2.2. TemaTnueckum mjiaH

Nem \t HaumeHnoBaHue pa3jieiioB Bcero B TOM 4HuCJIe
ofLem J1abopaTopHo-
4ACOB NPaKTHYECKUX

AKageMHUecKuil 00LeM 73 23
OcHOBHOe coiep:KkaHue 64

Paznen 1. | Teoperuueckre OCHOBBI XMMHUHU 16 7

Pasnen2 | Heopranuueckas xumus 10 4

Pasnen 3 | Teopernueckrie OCHOBBI OPraHUYECKON XUMUU 4 1

Paznen4 | YrneBonoponsl 10 2

Pazpgen 5 | Kucnoponocoaepxaniyie oprannueckue coeiuHenus | 14 4

Paznen 6 | A3oTconepikaiine OpraHuuecKue COeTUHEHUS 3 -

Paznen 7 | BeICOKOMONEKYISIpHBIE COEAMHEHUS 3 1

KonTpoJibHbIe padoThl K pazaenam 4
IIpodeccnonaibHO OPHEHTHPOBAHHOE 8
coJepIKaHue

Xumus B ObITY U IPOU3BOJICTBEHHOM JESITENBHOCTH | 8 4
yeJioBeKa

JuddepeHunpoBaHHBIN 3a4eT 1
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HaumenoBanue Conep:kanne y4e0HOro MaTepuaja (0CHOBHOE M NPo(hecCHOHAIBLHO OpHeHTHPoBanHoe)’, | O0bém | DopMupyembIe
pa3/iesioB M TeM JIaDopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb 4acoB | KOMIIETEHIIUH
1 2 3 4

Conep:kaHue y4eOHOT0 MaTepHuaJia 64
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHU 16
Tema 1.1. Coaep:xxanue yueOHOIro MaTepuaJia 2 OK 01
OcHoBHBIE XUMHUYECKUH AJIeMEHT. ATOM. SIIpo aTtoMa, U30TOMBI. DJIEKTPOHHAA 000J0YKa. DHEPreTUUECKHe
XMMHWYECKHE IIOHATHA |ypPOBHHU, MOAYPOBHU. ATOMHBIE OpOWUTamu, s-, p-, d- anmemeHTbl. OCOOEHHOCTH pacIpeeIeHHs 1
U 3aKOHBI, CTPOECHHE |3JEKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DJIEKTPOHHAS
aTOMOB ~ XMMMYECKHX |KoH(urypaius atoMoB. OCHOBHBIE XUMUYECKUE 3aKOHBI
3JIEMEHTOB IIpakTHyecKue 3aHATHS

[Tpaktiueckast pabora Nel. «OcCHOBHbIE KONMYECTBEHHBIE 3aKOHbl B XMMHHM W PACyeThl IO

YPaBHCHUSM XUMHYCCKHUX PEAKIIHI».

OTtHocuTeIbHBIE aTOMHas W MOJEKyINsgpHas Maccel. MonspHas macca. KonnyecTBo BeliecTsa. 1

MaccoBass nmonst BemiecTBa. 3akoH ABoraapo. MousipHbiii 00beM ra3oB. OTHOCHUTENbHAS

IJIOTHOCTh ra30B. PacueTsl Mo ypaBHEHUAM XMMHMUYECKUX PEAKIMI C UCIOJIb30BAHUEM MAaCcCOBOM

JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJWYECTBA BEIIECTBA
Tema 1.2. Copepxxanue yueOHOro MmarepuaJia 2 OK 01
[Tepuoanueckuit OK 02
3aKOH u | [lepuoanueckass cucreMa xumudeckux anemeHToB .M. MenzaeneeBa. CBsi3b MepuOgMYECKOTO 1
[Iepnonnueckas 3aKkoHa U Ileproanyeckoi cuCTeMbl XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHUEN CTPOCHUS

CUCTEMA XUMHUYECKHUX
anementoB . N
MeneneeBa, UX CBA3b

c COBPEMEHHOMN
TeOpUe CTpOEHUs
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMMYECKHX HJIEMEHTOB, 00pa3yeMbIX HMHU
IPOCTBIX U CIOKHBIX BELIECTB 0 rpynnam u nepuogam Ilepuoanueckoit cuctembl. 3HaueHHE
MEPUOJUYECKOr0 3aKOHA U CUCTEMBI XMMH4YECKUX dieMeHTOB .M. MenzaeneeBa B pa3BUTHH
HayKH.

IIpakTHYecKkHe 3aHATHA

3 O6pazoBartesbHas OpraHu3alys BIPABE CAMOCTOSTENLHO ONPEAENATH TIOCIIEN0BATENBHOCTL H3yYEHHS PA3/IENOB U TEM, BXOIANINX B HUX, & TAKXKE NEPEPACTIPEAEIAT KOJTUIECTBO
4acoB JJIsl OCBOCHUsI 00y4alonMMucs y4eOHOTo MaTepuaa, ¢ y4eTOM JIOTUKH (JOpMHUPOBaHMS TUCHUILUTMHAPHBIX PE3YJIBTaTOB, OOIINX U MPOQECCHOHATIBHBIX KOMIICTEHIINH,
MEXXIPEIMETHBIX CBSI3€H C IPYTMMHU JUCIUIIIMHAMH 00111e00pa3oBaTesI-HOTO 1 o01enpodeccnoHansHOro nukinos yuedHoro miada OIT CIIO.
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[TpakTueckast padorta Ne2. «M3yueHune nepuoguueckux 3aKOHOMEPHOCTEN M UX B3aUMOCBS3U CO
CTPOCHHUEM aTOMOBY.

VYcTaHOBIEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XHMMMYECKHX 3JIEMEHTOB WM IEPUOJUYECKUM
WU3MEHEHUEM CBOWCTB XUMHUYECKHX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
Ilepuonnueckoir cucTeMsbl. PerieHue NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha
XapaKTepu3aluil0 XUMHYECKHX 3JeMEHTOB «Metauinyeckue / HeMeTallIMuecKue CBOMcTBa
XUMUYECKUX JJIEMEHTOB B COOTBETCTBUHM C MX DJJIEKTPOHHBIM CTPOCHMEM M IIOJIOKEHHUEM B
NIEPUOIUYECKON CUCTEME XUMUYECKUX 3ieMeHToB /.M. MenaeneeBa»

Tema 1.3. Copepxxanue yueOHOro MmarepuaJia OK 01
Crpoenne  BemecTBa | CTpoeHHUE BelIecTBa. XUMHUUECKas CBSA3b. BHIBI XMMUYeCKO CBsI3M (KOBaJICHTHAs HETIOJISIpHAS U
u NPUPOJA | TIOJISIpHAsl, MOHHAs, MeTaJuImueckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOH XHMHYECKOU
XMMHUYECKON  CBS3H. | cBA3M  (OOMEHHBI W JIOHOPHO-aKLENTOpHbIM). Bonoponnas  cBa3b.  BaneHTHOCTS.
Msuoroo6pasue OnekTpooTpulaTesIbHOCTh. CTeneHb OKUcaeHHsl. IOHbI: KaTHOHBI M AHUOHBI
BELICCTB IIpakTHYecKue 3aHATHS
[Tpaktuyeckas padora Ne3. «CTpoeHune BemecTBa U MPUPOIa XUMUIECKOHN CBS3HY.
JleMoHCTpanus Mojened KpUCTAJUIMYECKMX pELIeTOK: HMOHHOM (XJIOpUA HaTpus), aTOMHOM
(rpadut m anmas), MOJEKYJIAPHOU (YTJIEKHCIbIM ra3, UOA), METAJUIMUECKON (HAaTpuil, MarHui,
Mmenb). PelieHune npakTHUeCKUX 3allaHM Ha COCTaBJIEHHE 3JIEKTPOHHO-TpaduuecKux (Gpopmy
aneMeHToB 1—4 nepuoaos
Tema 1.4. Copepxanue yueOHOro MmarepuaJia OK 01
Knaccudukanus, Knaccudukanus Heoprannueckux Beuiects. HomeHknatypa HeopraHu4ecKux BeIecTB (OKCH/IbI, OK 02
u HOMEHKJIATypa | TUAPOKCU/IbI, KHCIOTHI, COJM). BemiecTBa MOJIEKYISIPHOIO M HEMOJEKYJSPHOTO CTPOEHHUS.
HEOpPraHUYECKUX ArperatHble cocTOsHMs BemiectBa. Kpucramimdeckne U aMOp(HBIE BEIIECTBA. 3aKOH
BELIECTB MOCTOSIHCTBA COCTaBa BEILECTBA. THIbBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasi, MOJEKYJspHasi,

MOHHAsl, METAJTINYecKasi). 3aBUCUMOCTh CBOWCTBA BEUIECTB OT TUIA KPUCTAIIINYECKON PEIIETKU

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padora Ne4. «HomeHkI1aTypa HEOPraHMUECKUX BEIIECTB.

Pemenne npakTudyeckux 3ajlaHuil o KiaccuuKaluy, HOMEHKIIAType U XUMUYECKUM GopMyiaMm
HEOPraHMYECKUX BEILECTB pA3JIUYHbIX KJaccoB (yrapHbIil ra3, yIJIEKMCIBIM TIa3, aMMHaK,
raiieHass M3BeCTb, HEralleHas HW3BeCTb, NMUThEBAs COJa M JPYIrHX): Ha3BaHUS BEIIECTB IO
mexxayHapoanoit (MIOITAK) wnm TpuBHManabHOM HOMEHKIAType M COCTaBiieHHE (HOpMYIIbI
XUMHYECKHX BEIIECTB, ONpENeIeHHE MPHUHAJIEKHOCTH K Kiaccy. Ilouck wuHbopmanuu 1o
Ha3BaHUAM, UJCHTU(UKATOpPaM, CTPYKTYpHBIM (hopMyiaM. AHaIM3 XUMUYECKOH MH(pOpMauu,
MOJIy4aeMOM W3 pa3HbIX HMCTOYHHMKOB (CpelICTB MaccoBOM HHQopmaiuu, cetb MHTepHEeT u
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npyrue)llpogcoaepxxkanne

Tema 1.5.
Tunsl XUMHUUECKUX
peakiuii

Conep:kanue y4eOHOro MaTepuaa

Xumuueckass peakuus. Kiaccuukanmms XUMHYECKMX peakuii B  HEOPraHWYECKOH W
OpraHMYECKON XHUMHUHU. 3aKOHBl COXPAHEHHs MAacChl BEIIECTBA, COXPAHEHHS U IPEBpalLECHUs
SHEPruM MpU XUMHUYECKUX peakiusax. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE peakuu (ypaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKHUCIIEHUS, OKHUCIWTENb W  BOCCTAHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAaKIMU B IMPHUPOAE, IPOU3BOACTBEHHBIX IpoOLEccax U
KHU3HEIEeATSIIbHOCTH OPraHU3MOB)

OK 01

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xaHue yueOHOIro MaTepHuaJia

CKOpOCTh peaklMM, €€ 3aBUCUMOCTh OT pa3iMyHbIX (DAKTOPOB: MPHUPOJBI PEArHpyrOIUX
BEULIECTB, KOHLEHTPALUU PEarupyroluX BEIIECTB, TEMIEpaTypbl W IUIOMIAAU PEaKLMOHHOU
noBepxHocTH. TerioBble 3(h(PEKThl XUMUUECKUX PEAKLUi: 3K30- U SHJOTEPMUYECKUE PEaKLUU.
OOpatumble peaknuu. XuUMHYecKoe paBHOBecue. @DaxkTOphl, BIUSIOLIIME HA COCTOSIHHUE
XMMHUYECKOTO pPaBHOBECHs (KOHIIEHTpPAILlUSl pEareéHTOB WM NPOAYKTOB pPEaKIMH, JaBJICHUE,
temneparypa). [Ipunnun Jle Hlatenpe

IIpakTHYecKkHe 3aHATHA

[Tpaktuyeckas pabora NeS. «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOM
peaKIm».

IIpo¢conepkanue

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3a/JlaHUM Ha aHamu3 (PAKTOpOB, BIUSIOMIMX Ha
HN3MCHCHHUEC CKOPOCTH XUMHYECKON pCaKknuu. 3aBUCUMOCTH CKOpPOCTH XUMHYECKOH pe€akuruu OT
IPUCYTCTBUS KaTalu3aTopa Ha IpPUMEpPE PA3JIOKEHHsS IEPOKCHAAa BOAOPOAA C IOMOIIBIO
JUOKCHJIa MapraHia ¢ KaTajla3sbl. Pemenne IMMPAKTUKO-OPUECHTHPOBAHHBIX 3a)1aH1/1171 Ha
npuMmeHeHne npuHiuna Jle-Illarense Uil HaXO0XIE€HUS HANpaBICHUS CMEIIEHUS PaBHOBECUS
XUMHUYECKOHN PCAKIIMN U aHAJIN3 q)aKTOPOB, BJIMAIONIMX HA CMCIICHUEC XUMHUYCCKOT'O PAaBHOBCCHA

OK 01
OK 02

Tema 1.7.

Conep:kaHue y4eGHOro MaTepuaJia

OK 01
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PactBopsl, Teopus
AIEKTPOJIUTUYECKON
JIACCOLHAIIN u
HOHHBIN 00MeH

PactBOpsl. Buapl pacTBOpOB IO COJEPXKAHUIO PACTBOPEHHOTO BellecTBAa. PacTBOPHUMOCTD.
[ToHsATHE O JWCIEPCHBIX cUcTeMaX. VICTHHHBIE M KOJUIOMIHBIE pPacTBOpPBHL. MaccoBas moJis
BeliecTBa B pactBope. [lonstue o BomoponHom nokasarene (pH) pactBopa. DneKkTponuTuieckas
quccormanusi. CHIIbHBIC M C1a0bIe 3JICKTPOJIMTHI, HEAIEKTPOIUTHI. Peakiinn HOHHOTO 0OMeHa

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHnas padora Nel «IIpuroroBieHue pacTBOpOBY.

IIpuroroBneHue pacTBOPOB 3aJaHHOM MacCOBOM J0JIEH pPACTBOPEHHOI'O BEILIECTBA,

JlaGopaTopHass pab6ora No2 «IIpoBeneHue peakmuii MOHHOTO OOMEHa», OIPEICICHHE CPEIbl
pacTBOPOB BELIECTB C IIOMOLIbI0 YHUBEPCAIBHOIO UHAMKATOpa (Kucias, HEHTpanbHas,
nienoyHas). 3aJaHus Ha COCTaBJICHHE MOHHBIX peakiuil. PemeHue mpakTHKO-OpHUEHTHPOBAHHBIX
pacyeTHBIX 3aJaHUl HA PACTBOPHI, HCIOIb3yeMble B OBITOBOM M MPOU3BOACTBEHHOMN
JIeATEIbHOCTH YeJIOBEKa

IIpodconep:kanue

OK 02
OK 04
OK 07

KonTpoabnass padora
1

CtpoeHue BellecTBa U XMMHUYECKUE peakiu (1o pasaeny 1)

Pasnen 2. Heoprannueckasi xumusi

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIISCTB

Coaep:xxanue yueOHOro MaTepHuaJia

Mertamibl.  [lomoxenune wMeramoB B llepuoanyeckold cucTeMe XUMHUYECKHX SJIEMEHTOB.
Oco0OeHHOCTH CTPOEHHS DJEKTPOHHBIX O0OJ0UEK aTOMOB MeTaioB. OOmue duznyeckue
cBoiictBa MeTauioB. CIIaBbl METAJUIOB. ODJIEKTPOXMUMHUYECKUU PsJl HANPSDKEHHH METallIoB.
XHUMHUYECKUE CBOMCTBA Ba)XXKHEMIIMX METAJUIOB (HATPUM, KWW, KaJIbLIMA, MarHUW, aJtlOMHHHM,
IIMHK, XpOM, JKelle30, Meab) W UuX coenuHeHuil. OOmue crnocoObl MOJYYEeHUsT METaJUIoB.
[TprMeHeHrne METAJIJIOB B OBITY M TEXHUKE

Hemerannsl. Ilonoxenne HemeramioB B Ilepuoanyeckoid cucteMe Xxumudyeckux sinemeHToB [I.H.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. DU3MUECKHE CBONCTBA HEMETAIIIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha MpHUMEpEe KHUCIopojaa, cepbl, docdhopa u yriaepoaa). XMMUUYECKHE CBOMCTBA U
MPUMEHEHNE BAKHEUIITNX HEMETAUIOB (TaJIOT€HOB, cephl, a30Ta, (pocdopa, yriepoaa u KpeMHHUS)
U UX COeAMHEHWH (OKCHUIOB, KHUCIOPOICOJEPKAMUX KHUCIOT, BOJOPOJHBIX COCIUHECHHUI).
[IpuMeHeHre Ba)KHEUIIUX HEMETAJJIOB U UX COEIMHEHUN

XHUMHUYeCcKre CBOMCTBA OCHOBHEIX KJIACCOB HEOPTraHNYCCKUX BCIICCTB (OKCI/I)IOB, THAPOKCHUIO0B,
KHUCJIOT, cojiell u ,Z[p) I'enetnueckas CBs3b HCOPTraHNYCCKUX BCUICCTB, MNPHHAMICKAINIUX K
Pa3IMYHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B M3MEHCHUH CBOICTB IMPOCTBIX BCUICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS

OK 01
OK 02
OK 04
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[TpakTudeckast padbota Ne6,7. « DU3HKO-XMMHUYECKHE CBOMCTBA HEOPTAHMUECKHUX BEIIECTB)»
IIpodconep:kanue

CocraBiieHHE€ YpPaBHEHHMH XHUMHUYECKHX pEaKUM C ydacTUeM TPOCThIX M CIOXKHBIX
HEOPraHWYeCKHX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHJIOB METaIOB, HEMETaUIOB U
aM(pOTEePHBIX 3JIEMEHTOB;, HEOPTAaHHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEPHBIX THIPOKCHIIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPHU3yIOLIUX UX CBOMCTBA.

Pacuérbl Macchl BemiecTBa Ui 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU
00BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BEILIECTBA) MPOJYKTOB PEAKIMH, €CJId OAHO M3 BEIIECTB MMEET MpuMecu. PerieHue mpakTHKO-
OpUEHTUPOBAHHBIX 3a/laHUNl Ha CBOMCTBa, COCTaB, MOJydeHHWE U O€30MacHOE HCIOJIb30BaHUE
BXHCHININX HEOPTaHUIECCKHUX BEIICCTB B OBITY M MPOPECCHOHATBHOMN JCSITSILHOCTH YEIIOBEKA

Tema 2.2. Coaep:xanue yueOHOro MaTepHuaJia OK 01
Unentudpuranns JlaGopaTopHble 3aHATHS OK 02
HEOPraHU9CCKUX JlabopaTtopHnast pabota Ne3,4 «aeHTrduKaIus HEOPraHMYECKUX BEUIECTBY. OK 04
BCILCCTB Pemienue skcnepuMeHTaNbHBIX 3a/1a4 10 XMMHYECKUM CBOMCTBAM METAJZIOB M HEMETAJJIOB, IO

pacno3HaBaHUIO M MOJNYYEHHIO COEAMHEHWH METaJJIOB M HEMETaJJIOB (B3aUMOJEHCTBUE

THJIPOKCUA AJFOMUHUS C PACTBOPAMHU KHUCIOT M Ienodei,). VaeHTudukanus HeopraHu4eckux

BEIIECTB C KCIIOJIb30BAaHUEM HX (PU3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KadyeCTBEHHBIX

peakuuii. KauecTBeHHBIE peakuuu Ha cyiabpaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HAa KATHOHBI

METAJIJIOB ¥ KATHOH aMMOHHUS
Koutposabnasa pabGora Croii
) BOICTBa HEOPraHMYECKUX BEIECTB (110 pa3zaeiy 2)
Pasnea 3. Teoperndeckue 0CHOBBI OPraHUYeCKOM XUMHUH
Tema 3.1. Copepxxanue yuyeOHOro MmarepuaJia OK 01

Knaccudukanus,
CTPOCHHE "
HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

IIpeamer opraHM4ecKkOi XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B ITOJyYEHUU HOBBIX
BEUIECTB M MaTepuanoB. Teopus CTpoeHUs opraHudeckux coenuHeHuid A.M. bytneposa, eé
OCHOBHbIE NoJI0’keHUsA. CTPyKTypHbIE (POpMYJIbl OpraHMYeCKUX BellecTB. ['oMonorus, nzomepusi.
XUMHUYECKas CBA3b B OPraHUYECKUX COCAUHEHUAX: KPATHBIE CBS3H, O- U T-CBSI3H.

[IpencraBnenne o kinaccudukaly OpraHUYecKUX BemlecTB. HoMeHKkiaTypa oOpraHMYecKHX
COEMHEHUH (CucTeMaTH4ecKas) ¥ TpUBHAIbHbIC Ha3BaHUs BaKHEHIIUX MpeCTaBUTENIEH KIIacCOB
OpraHWYECKHUX BEUIECTB

IIpakTHYeckHe 3aHATHA
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[Mpaktuyeckas pabora Ne8. «HoMeHKIIaTypa OpraHUYECKUX BEIIECTBY.

OsnakomiicHHEe ¢ 0Opa3laMd OpraHMYECKUX BCIIECTB W MaTephajaMd Ha MX OCHOBE,
MO/JICIIMPOBAHKE MOJICKYJI OPIraHUYECKHUX BEIECTB, HAOJIIOICHUE U OIMCAHUE JEMOHCTPAIIMOHHBIX
OIIBITOB I10 MPEBPAICHUIO OPraHUYECKUX BEIIECTB MPH HarpeBaHuu (IUIaBieHHE, OOyIIIMBaHUE U
ropenue). CocTaBieHue MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYII OpraHMYeCKHX BELIECTB
OTIACIBHBIX KJIACCOB, MCIONB3YsS WX Ha3BaHUSA 110 CHCTEMATHYCCKOW W TPUBHAILHOU
HOMEHKJIaType (ITWJICH, aleTWICH, TJIHMIEPHH, (GeHoN, (OpMabICTHA, YKCYCHas KHUCIIOTa,
ruiuH). PacueTsl mpocteiinieir GopMysibl OPraHHYECKOW MOJIEKYIIBI, UCXOAS M3 3JIEMEHTHOTO
cocrana (B %)

Pa3znen 4. YrieBoaopoasl 10
Tema 4.1. Conepkanue y4eGHOro MaTepuasia 8 OK 01
YrneBonoponsl U HX|[IpenenbHble YIIEBOAOPOIbI (AIKaHbI): COCTAB M CTPOEHHE, TOMOJIOTHYECKHH psil. METaH M TaH: OK 02
IIPUPOJHBIE MCTOYHMKH | cocTaB, CTpOEHHE, (PU3HYECKHE M XMMHYECKHE CBOMCTBA (pEakIMM 3aMEIICHHS U TOPEHUs), 2 OK 04
[I0JIy4YE€HUE U IPUMEHEHHE.
HenpenenbHble yriieBogopoibl (aIKEHbI, aIKaAUEHBI, aJTKUHBI).
AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUI pPsii. DTUIEH U NPOMNWIEH: COCTaB, CTPOCHHE,
dbusznyecKkne U XMMHYECKHe CBOWCTBA (peakIuy THIPUPOBAHUS, TaJOTCHUPOBAHUS, THIpATAlIUY,
OKHCJIEHUS U TIOJIMMEPU3ALIUN) TIOJyUYEeHUE U IPUMEHEHHUE.
Ankanuensl: OytaaueH-1,3 u meTunOyrtaguen-1,3, XuMU4YecKkoe CTPOCHHE, CBOMCTBA (peakius 4
MOJIMMEPU3AIIH ), TPUMEHEHUE (JIJIs1 CHHTE3a MIPUPOJIHOTIO U CHHTETUYECKOIO KaydyKa U PE3UHBI).
AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHMs, TOMOJIOTUYECKMH psAl. AIETUIIEH: COCTaB,
XUMHYECKOE CTpOCHHE, (U3NYECKHEe M XUMHYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
TaJIOTeHUPOBAHUS, TUApPATAllMM  TOPEHHs), TONyuYeHHe U  MpPUMEHEHHe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsl CBAPKHU M PE3KH METAJLJIOB)
Apomaruyeckue yriaeBoJopossl (apeHsl). beH3om M Tomyon: coctaB, CTpoeHue, (pU3MUECKue U
XUMHYECKHE CBOMCTBA (peaklUy TajJOreHUPOBAHUS U HUTPOBAHMS), MOJTYYEHHE U MPUMEHEHHUE.
TokcMYHOCTh apeHOB (BIUsSHME OEH307la Ha OpPraHU3M 4YelloBeKa). ['eHeTudeckas CBS3b MEXIY
YTIEBOIOPOAAMHU, TPUHAICKAIIMMHU K Pa3INYHBIM KJaccaM.
[TpupoaHbIe UCTOYHUKHU YTIIEBOAOPOAOB. [IpupoaHsii a3 u nmomyTHeie HeTsHBIE ra3bl. HepTh 1 2
e€ mnpoucxoxnaeHue. CrocoObl mnepepadOTKu HedTHU: MEeperoHkKa, KPEeKUHT (TepMHUYECKUH,
KaTtaquTHueckuit), mnuponu3. llpoaykTtel mepepaboTku HedpTH, UX TPUMEHEHHE B
MIPOMBITIUICHHOCTH
u B ObITy. KaMeHHBIH yrosib ¥ MPOAYKTHI €r0 mepepadoTKu
Tema 4.2. Copepxxanue yyeOHOIro MmarepuaJia 2 OK 02
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Duznko-xuMHUYECKUE
CBOICTBa
YIJIEBOAOPOJOB

JlabopaTopHble 3aHATHS

JlaGopaTtopHnas pabota Ne5,6 «CBoiicTBa YIJI€BOIOPOIOBY.

TpuBmanpHas W MEXIyHApOJHAs HOMEHKIIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MONyYEHUS
yraeBonopoaoB. [lomyuenue sTuineHa W M3ydeHHE €ro CBOMCTB. MopenupoBaHHE MOJIEKYT U
XUMUYECKHUX TPEBpAIICHUI yriaeBoAOpOJOB (Ha MpUMEpE 3TaHa, STUJICHA, alleTHUIeHa W Jp.) U
raJIOr€HONPOU3BOIHBIX

OK 04

Paznea S. Kuciopoaocoaepxanue oprannyecKie coeIuHeHus

14

Tema 5.1.
Crnuptsl. Genon

Conep:kaHue y4eOHOIr0 MaTepuaJa

[IpenenpHbIE OAHOATOMHBIE CIIUPTHI (METAHOJ M TAHOJ): CTPOCHHE, (PU3NUECKUE U XUMUYECKHE
CBOWCTBa (peakLUu C aKTHMBHBIMH METaJUlaMH, I'aJOr€HOBOJOPOJaMH, FOPEHHE), NPUMEHEHHUE.
BonoponHbie cBsizu MeXIy MOJEKyJaMu cnupToB. Pu3HMONOrMueckoe AEMCTBHE METaHONIa U
9TaHOJIa Ha OPraHu3M 4eJIOBEKa.

MHoroaTtoMHbl€ CIUPTHI (3ITUICHIIMKONb U TJIMUEPUH): CTPOEHUE, (PU3NUYECKHE U XUMHYECKHE
CBOWCTBa (B3aMMOJAEWUCTBUE CO MICJOYHBIMM METa/llaMM, KauyeCTBEHHAas peakuus Ha
MHOI0aTOMHbIE CIUPTHI). PUNOJIOTUYECKOE AECWCTBUE Ha OpraHu3M uesioBeka. lIpuMeHeHue
[JIALIEPUHA U STHJICHIJINKOJIS.

®enon. CTpocHHE MOJICKYJBI, (U3MYECKME M XUMHUYECKHE CBOHCTBA (eHosa. TOKCHIHOCTH
¢deHona, ero GU3MOIOTHYECKOE SHCTBUE HA OpraHu3M desoBeka. Ilpumenenue genona

OK 01
OK 07

Tema 5.2.
AJbpIernnsl.

KapOoHoBBIE KUCTOTHI.

CrnoxHble 3¢upbl

Coaep:xxaHue y4eOHOIro MaTepuaJia

Anberupl M KeTOHBI ((popManbAerujl, aneTajabAeruj, aleToH): CTpoeHue, (u3ndYeckue Hu
XUMHYECKHE CBOMCTBA (peakluMM OKHUCICHHS M BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAaKIUH),
MIOJIy4YE€HUE U IPUMEHEHHE.

OIHOOCHOBHBIE TIpeJeNIbHbIE KapOOHOBBIE KHUCIOTHl (MypaBbHHAsE M YKCyCHasi KHCJIOTHI):
CTpoeHue, (uznyeckue U XUMHYECKHe CBoicTBa (0OIIMe CBOMCTBA KHCJIOT, pEaKlus
sTepuduKanmm), TmoaydyeHHe U mnpumMeHeHue. C(CTeapuHOBas U OJIEMHOBAas KHUCJIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbllla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIee TIEUCTBHE.

CrnoxHble 3QUphl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MApOaAM3 CIOXKHBIX 3pupoB. Kupsl.
I'maponns xupos. [Ipumenenune xupoB. bruosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Conep:kaHue y4eGHOro MaTepuaJjia

VYraeBoasl: cocTaB, KiaccU(UKAIUs YIIeBOJAOB (MOHO-, AM- M ToJHcaxapuiabl). [okoza —
IpOCTEHIINA MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYJbl, (U3UYECKHE U XUMHUYECKHE
CBOWCTBa TIJIOKO3bI (B3aumogelicTBue c¢ rujapokcugom wmenu (II), oxucieHne aMMHauyHBIM
pacTBopoM okcuja cepedpa (I), BoccraHoBiIeHHE, OPOKEHHE TIIFOKO3bI), HAX0XKJICHHE B TIPUPOJIE,

OK 01
OK 02
OK 04
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MPUMECHEHHUE TIIFOKO3bI, OHMOJOTMYECKass pOJib B IKU3HEACATCILHOCTH OpraHU3Ma 4YellOBEeKa.
®dotocunte3. DpyKTo3a Kak U30Mep TIIHOKO3HI.

Caxapo3a — MpeACTaBUTENb AUCAXapUIOB, THAPOJIA3 Caxapo3bl, HAXOXKJICHUE B MPUPOJE U
MIpUMEHEHHE.

[Tonucaxapuapl: Kpaxmaa W LEJUII0J03a Kak NpUpoAHbIe TojguMepbl. CTpoeHuEe Kpaxmana U
IEJUTIONIO03BI, (PU3UYECKHE U XMMHUYECKHE CBOMCTBA KpaxMaJa (THIPOJIn3, KaueCTBEHHAs! PEaKIUs C
HOJIOM)

Tema 5.4. Conep:kaHue y4eOHOIr0 MaTepuaJa OK 01
Qusuko-xumuyeckue | IIpakTnyeckue 3aHATHS OK 02
CBOMCTBA [Tpaktuyeckas pabora Ne9,10. «HomeHknaTypa KHCIOPOJOCOJEPKAIUX OPraHMYECKUX OK 04
KHCJIOPOJIOCOIEPKAIIMX | COEIUHEHUID.
OpPraHUYECKUX TpuBnanbHas U MeXIyHApoJHas HOMEHKJIATypa, XUMHYECKHE CBOMCTBA, CIOCOOBI NOIY4YEeHHUs
COeIMHEHUI CHHUPTOB M (HEHOJIOB, KAPOOHOBHIX KUCIIOT M APHUPOB, aABIACTHIOB U KETOHOB. COCTaBIEHUE CXEM

peakuuii (B TOM 4MCIE IO NPEJIOKEHHBIM LIEMOYKaM IPEBPAIIECHUM), XapaKTepU3YHOIUX

XMMHUYECKHE CBOMCTBA KUCIOPOAOCOAECPKALMX OPraHU4YECKUX COETMHEHUM

[Tpaktuyeckas padora Nell,12. «Xumuueckue u pusnyeckue cBOCTBa KUCIOPOAOCOAECPIKALIIX

oprannyeckux coenuHeHus». Ilpogcoaepxanue

[IpoBenenue, HaOMIOJEHHE U OINUCAaHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,

KaueCTBEHHbIE pEaKLUUU OJHOATOMHBIX CHHUPTOB (OKHCiIeHHe 3TaHoja okcugoMm wmeau (I1)),

MHOT'0aTOMHBIX CIIUPTOB (B3auMoJieiicTBue rauuepuHa ¢ ruapokcugoM menu (II)), anbrerngos

(oxkucneHne aMMHUadyHbBIM pacTBopoM okcuaa cepebpa(l) u rumpokcumom wmemu  (ID),

B3aMMOJEICTBHE KpaxMaJla C HOJJOM), H3yUYE€HUE CBOMCTB PacTBOpa YKCYCHOW KHCIIOTHI
Pa3nen 6. A3oTcoaepikainne opraHnyeckue coeIMHeHus
Tema 6.1. Copepxxanue yyeOHOro MmarepuaJia OK 01
AMUHBI. AMUHBI: METUJIAMUH — IMPOCTEHUIINHN INPEACTaBUTENb AMHUHOB: COCTaB, XUMUYECKOE CTPOECHHE, OK 02
AMHWHOKHUCIOTHI. bu3NYecKre U XUMUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE. OK 04
benku AMUHOKHCIOTBl Kak aM(OTepHble OpraHuYecKue coequHeHus. DHU3MUecKue U XUMHUYECKHe

CBOMCTBa aMHHOKHCIOT (Ha NpuUMepe TIJMIKHA). buojsornyeckoe 3Ha4eHHE AMHMHOKHCIIOT.

Ilentuabr.

benku kak mpuponHbie monuMepsl. llepBuuHas, BTOpUYHAsE U TpPETHYHAs CTPYKTypa OENKOB.

XUMHUECKHE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpaIlHsl, KAUeCTBEHHbIE pEaKIIUi Ha OEIKH
Pa3zpnen 7. BbicOKOMOJIEKYISIpPHbIE COCAUHECHUS
Tema 7.1. Copepxxanue yuyeOHOro MmarepuaJia OK 01
[ImacTmacchl. OcHOBHbIE TOHSTHSI XHMMHHU BBICOKOMOJIEKYJSIDHBIX  COEAMHEHUH: MOHOMEp, TIOJUMED, OK 02
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Kayuyku. Bonokna CTPYKTYpHOE 3BEHO, CTEIEHb IOJUMEpPU3ALMM, CPEAHSSI MoJeKyyspHas Mmacca. (OCHOBHbIE OK 04
METO/IbI CHHTE3a BEICOKOMOJIEKYJIIPHBIX COCJMHEHHUH — NOJIMMEPU3aIHs M MOTUKOHICHCAITHSL.

IIpakTnyeckue 3aHATHS

[Ipaktuyeckas pabora Nel3. «CunTe3, aHanu3 M KiIacCU(UKALUS BBICOKOMOJEKYJIISPHBIX
COETMHEHUIN)

IIpo¢conepxkanue

O3HakomiieHHE ¢ 00pa3lamMH IPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB: 1
I1acTMAacChl (MOJIMATUIIEH, NOJUIPONWIEH, MMOJIMBUHWIXJIOPU, MOJMCTUPOI); HATypalbHbIA U
CHUHTETHYECKHE KayuyKd (OyTaJMEHOBBIM, XJIOPONPEHOBBII ¥ HW30MPEHOBBIN); BOJOKHA
(HaTtypanbHble (XJIOMOK, IIEPCTh, WIENK), HCKYCCTBEHHbIE (ALETaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIpOH U JaBCaH)

KonTtpoJsbHasi padora |CTpyKTypa U CBOWCTBAa OPraHUYECKUX BELIECTB (10 pazaenam 3-7) 2
ITpodeccHoHAIBLHO OPHEHTHPOBAHHOE COAepPKaHMe (CoxepKaHue MPUKIATHOr0 MoxyJisi)* 8
Pasnea 8. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeJIbHOCTH YeJIOBEKAa 8 OK 01
Tema 8.1. Coaep:xanue yueOHOro MaTepuaJia 8 OK 02
Xumuueckne [IpaBuiia 5KOJOTHYECKH II€7I€CO00PA3HOTO TMOBEACHUSI B OBITY W TPYAOBOW JESATEILHOCTH B OK 04
TEXHOJIOTUU LEeNAX COXPAHEHUS CBOEro 3A0pPOBbS M OKpYXarmllell NpUpOJHOW Cpelbl, OMNAaCHOCTb OK 07
B NIOBCEJIHEBHOM | BO3/IEHCTBUS HA JKMBBIE OPraHW3MBI OPraHWYECKHX BEIIECTB OTACIBHBIX  KIACCOB
U NpoQecCHOHAIBLHON | (YIIIeBOAOPOIbI, CIUPTHI, (EHOJBI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, AlBJCTHUABI H Jp.),
JIEATENBHOCTH Y€JI0BEKA | TTOKa3aTelb MPEICIbHO JIOMMYCTUMON KOHIICHTPALIMHU B €r0 HCIIOJIb30BaHHE. 4

Ponp xumum B oOecreyeHHH 5KOJOrMYECKOW, SHEpreTHYecKoM M MUILEBOM Oe30MacHOCTH,

pa3BUTHM  MENWIUHBI, CO3MaHWW HOBBIX MaTepuajioB (B  3aBUCHMOCTH OT BHIA

npodecCHOHaIBHON ESTETHHOCTH ), HOBBIX ICTOYHUKOB SHEPTUH (aJbTepHATHBHBIC HCTOYHUKU

sHepruun). lloHsATHE O HAYYHBIX METOJAaX TO3HAHMs BEIISCTB W XWMHUYECKUX pEaKIHil.

4 B pamkax gacoB [IOC MOryT GBITH NPOBENEHBI MHTETPHPOBAHHBIE 3aHATUS C YYETOM COIEPIKATENBHBIX MEXIIPEIMETHBIX CBA3eH MO ABYM M 0ojee 00IIe00pa3oBaTeNbHBIM
JIUCIUIIIMHAM

®usuka: mMarepusi, SHEPTUs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAJANOAKTHBHOCTh, MOJICKYJIa, SHEPIreTHUECKHH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBa, (pU3NUECKUE BEIIMUMHBI U SMHULIBI UX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opranusm, Omocdepa, s3kocucrema, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpo- U MHUKPO3JIEMEHTHI, BUTAMUHbI, OMOJIOINYECKH aKTHBHBIC BEIIECTBA
(Oenku, yriieBoAbl, XKUPBI, PEPMEHTBHI).

I'eorpacdus: MuHEpaIbl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOMAeMBbIE, TOIIINBO, PECYPCHI.
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[IpencraBinenuss 00 OOMUX HAYYHBIX MPHUHIHUIAX MPOMBIIUICHHOTO MOJYyYEHUS BaKHEHIIHX
BellecTB (Ha MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHUsT U 3J0pOBbE UEJOBEKa: IMpaBWia OE30MACHOTO HCHOJb30BAHUS JIEKAPCTBEHHBIX
[penapaToB, ObITOBOM XMMHHU B MOBCEIHEBHOMN KU3HU

HpaKaneCRne 3aHATHSA

[Ipaktnueckas padora Nel4,15,16,17. «[IpuMeHeHHE XUMUYECKHUX BEIIECTB W TEXHOJOTHH C
ydeTroM Oyayiiei mpodeccCHOHATBLHOM e TEITBHOCTH.

Pemenne keiic-3a1ay 1Mo TemaM: IHILEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO MHTAHUA,
BAKHEUIIME CTPOUTENIbHbIE M  KOHCTPYKIIMOHHBIE MaTepuaibl, CEIbCKOXO3iCTBEHHOE

MIPOM3BOJICTBO, KPACKH, CTEKJIO, KEpaMHKa, MAaTepUaNbl ISl SJICKTPOHHKH, HAaHOMAaTEpPHAIIbI, 4
TEKCTUJIbHBIC BOJIOKHA, WCTOYHHKU DSHEPTHH, OPraHWYECKUE W MHHEPAIbHBIE YIOOPCHHS,
JICKApCTBCHHBIC M KOCMETHYECKUE TIpenapaThl, ObITOBAas XUMHSI, MATEPUAIIBI U3 UCKYCCTBEHHBIX U
CUHTCTHYECKHUX BOJIOKOH.

3amura: [IpeacraBneHue pe3ynbTaTOB pelIeHUs Keiic-3agad B (opme MUHHU-IOKIa/Aa
(TomycKaeTcst UCNOJIb30BaHUE TPaPUICCKUX U MPE3CHTAIMOHHBIX MATEPHAJIOB)

IIpome:xxyTouHasi aTTecTanus mo gucumanHe (quddepeHInpoBaHHbBIN 3a4eT) 1
Bcero 73
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3. YCJOBUS PEAJIM3AIIMM NMTPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEPUAIBLHO-TEXHHYECKOMY 00ecnedeHH o

Jljis peanuzaivy IporpamMMbl AUCIHUILTAHBL JOJDKHBI OBITh MIPEIYCMOTPEHBI CIICAYIOIINE
CIIelMaJbHBIE TIOMEIICHMS: Yy4eOHbIH KaOWHET XUMHUU W/WIA YYeOHOW XUMHUYECKOU
1abopaToOpUH.

DddexTuBHOCTH TpernogaBanus 00Ie00pa30BaTeIbHON AUCIUILTHHBI « XUMUSD) 3aBUCHT
OT HAJIWYHS COOTBETCTBYIOIIETO MAaTEPHAIBLHO-TEXHUYECKOTO OCHAIICHUSA. DTO OOBICHSICTCS
OCOOCHHOCTSIMU JIMCLUIUIMHBI, B TIEPBYIO Ouepelb, €€ HSKCHEPUMEHTAIbHBIM XapaKTepoM,
HIMPOKUM  CHEKTPOM MPUMEHEHHS U MPaKTHYEeCKOW 3HAaYMMOCThlO0. Pexomeniyemoe
MaTepUaIbHO-TEXHHYECKOe oO0ecrieueHne KaOWHeTa XUMHH W XUMHYECKOH Jaboparopuu
BKJTIOUYAET: CICIHATM3UPOBAHHYIO MEOCIIb U CUCTEMBI XPaHCHUs, TCXHUYECKUE U DJICKTPOHHBIE
cpeacTBa OOyYeHHs, JIEMOHCTPAI[MOHHBIE Y4YeOHO-HATJSAHBIE IMOCOOMS, JAEMOHCTpPallMOHHOE
o0opyaoBaHue U TPUOOPBI, TAOOPATOPHO-TEXHOJIOTHYECKOE O000OpyAOBaHUE, TabOPATOPHYIO
XUMHYECKYI0 TIOCYIy, Mojaenn (0ObeMHBIE M TUIOCKHE), HATypajbHBIE OOBEKTHI (KOJIICKIHH,

XUMHUYECKHE PEAKTUBBI), 000pyIOBaHUE JTAOOPAHTCKOM.

Cnennaan3upoBaHHasi MeOesib U CHCTeMbl XpPaHEHUs

1 | Cron nabopaTopHBI JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM B TEPMOCTOUKUM
MOKPBITHEM, PAKOBUHOM, TIOJIBOJIKOM U OTBEJICHUEM BOJIbI, CAHTEXHHKOMH,
ICKTPUICCKUMU PO3ETKAMHU, ABTOMATAMU aBApUMHOTO OTKIIFOUSHUS TOKA)

2 | Cron nabopaTopHbIi IEMOHCTPAIIMOHHBIN ¢ HAJICTPONKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MTOKPBITHEM )

3 | Cton yueHnuecKuit 1ab0paTOPHBIN, peryIUpyeMblii 110 BHICOTE (C 3aIUTHBIM,
XUMOCTOMKUM U TEPMOCTOHKHUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM 110 HAPYKHOMY
Kparo, M0JIBOJIKOM M OTBEJICHUEM BOJIbl, M CAHTEXHHKON)/CTON yUEeHUUECKUH,
peryinupyemslii o BbICOTE (MPUOOPETAETCS TOJIBKO MPU HAIUYUH CIIEUATbHOTO
71a00paTOPHOTO OCTPOBHOTI'O CTOJIA) (1O KOAUHUECMBY 00VUaouwuxcs)

4 | Ctyn yuyeHU4ECKUH (no Koauvecmsy o0yuanouuxcs)

9]

Oruerymurenb

6 | ocka knaccHasi/PenbcoBasi cucTema ¢ KIIaCCHOW U MHTEPAKTUBHOM JTIOCKOM
(mporpamMmHOe o0ecrieueHre, MPOeKTOp, KPEIJIEHUs] B KOMIUIEKTE)/UHTEPaKTUBHON
MaHeNbIo (MMPOrpaMMHOE 00ecTieueHNE B KOMILIIEKTE)

7 | Crox ¢ simukaMu Ji71sl XpaHeHUst/TyMOOH (pabouee mecmo npenodasamenst)

8 | Kpecno oducHoe (pabouee mecmo npenooasameris)

9 | docka nmpobkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cucrema (yCTpOHCTBO) JJis 3aTEMHEHHUsI OKOH

11 | Illxad BBITSHKHOM MAaHOPAMHBIN

12 | kad nus XxpaneHus yueOHbIX HOcoOUi

13 | AnTeuka yHUBepcalbHas JJIs OKa3aHUs NEPBON MEAMIIMHCKON TOMOIIH

TexHuueckKHe cpeacTBa

1 | MHOroyHKIIMOHATIbHOE YCTPOUCTBO/TIPUHTEP

WHTepakTUBHBINA IPOrpaMMHO-aINapaTHbIN KOMIIEKC MOOUIIBHBINA MIIM CTAl[MOHAPHBIN
(mporpamMmHOe obecrieueHue, MpOeKTop, KperieHne B KomiuiekTe)/PenabcoBasi cucrema ¢
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KJIACCHOW M MHTEPAKTUBHOM JTIOCKOM (ITporpaMMHOe oOecriedeHue, MPOeKTop, KPEIIeHne
B KOMILJICKTE )/ MHTEPAKTUBHOMN MaHEJbI0 (ITporpaMMHOE 00ecriedeHHE B KOMITJICKTE)

[TepconanbHbII KOMIBIOTED € Tiepudepueii/HoyTOYK (JTMLIEH3NOHHOE TPOrPaMMHOE
o0ecrieueHue, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMA 3allUThl OT BPEIOHOCHOM
uHOopManuu, NporpaMMHoe odecrieueHue st nupoBoii 1adoparopuu, ¢
BO3MOYKHOCTBIO OHJIaliH-0IIPOCa)

3.]'IeKTp0HH]>Ie cpeacrea Oﬁy‘leHI/IH

DIIeKTPOHHBIE cpeicTBa 00yueHus/IHTepakTUBHBIE mocoOus1/OHIaliH-KypCHI (110
paszdenam pabouell npocpammvl)

JleMOHCTpPallHOHHbIE Y4eOHO-HATJISIIHbIE I10CO0MSI

CrnoBapu, CipaBOYHHUKH, SHUMKIIONEIUS (N0 XUMUYECKUM HAYKAM)

Kommext IIOPTPCTOB BCIIMKUX XUMHUKOB

[TocoOus HArIISLAHOM 3KCIIO3ULINA

AW |[—

Ilepuonnueckas cucrema XumMudeckux 3iueMeHToB JI.M. Menneneesa

Crneuuajun3supoBaHHasi Me0eslb M CHCTEMbI XpaHEeHHs1 IJIs XMMHYECKOil J1adopaTopuu

JlaGopaTopHbIii OCTPOBHOM CTOJ (JIBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIEM, C MTOACBETKON U ANEKTPUUECKUMU PO3ETKAMH,
MI0JIBOAKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)

Ctyn 1abopaTopHBbIil, pEryJIUpPyEeMbIil IO BBICOTE

Crton 1a00paTOpHBIA 1EMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITHEM, PAKOBUHOMU, ITOIBOJIKOM U OTBEJEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUYECKUMHU PO3ETKAMH, aBTOMATAMH aBAPUMHOTO OTKJIFOUECHHSI TOKA)

Cton 1a00paTOpHBIA IEMOHCTPAIIMOHHBIN C HAACTPONKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM )

Cro ¢ AuMKaMHu Uil XpaHESHUs/ TyMOOH

(o)

Kpecno opuchHoe

3

Orserymuresnb

JleMoHCcTpanmoHHOe 000PYA0BAHHE U NPUOOPHI J1JI1 KA0MHETA U J1a00paTOPHH

Becsl anexktponnblie ¢ USB-nepexoaHukom

CTOJIMK TObEMHBII

[{enTpudyra nemoHcTpaIoHHas

[IITaTuB TEMOHCTPALIMOHHBIN

AnnapaT AJISL TIPOBCACHUA XUMHUYICCKHUX peaKuHﬁ

Amnmnapar Kunna

OBIHuOMETp

['openka yHUBepCcaJIbHAS

O (0 [(QA[N|n |- |[W[N|—

[Tpubop /1 MLTIOCTpAIMK 3aBUCUMOCTH CKOPOCTH XMMHUYECKHUX PEAKIMM OT yCIOBUI
OKpYKarolleH cpesibl

10 | HaGop st 21eKTpoau3a 1eMOHCTPAIIMOHHBIN

[TpuGop /U1t ONBITOB O XMUMHUH C IEKTPUUECKUM TOKOM (J1aOOpaTOpHBIN)

12 | ITpubop /Ui OKUCIEHUSI CIUPTA HAJ METHBIM KaTaJIu3aTOpOM

13 | [Tpubop /i MOJyYEeHHUS TAIONI0AJIKAHOB JIEMOHCTPALIMOHHBIN

14 | [Tpubop /Ui MOJIy4eHUs PACTBOPUMBIX BEILLIECTB B TBEPJIOM BHJIE

15 | YcranoBKka Juisi QUIBTPOBAHUS [1OJ1 BAKYYMOM

16 | [Tpubop /i onpeaesieHus: CocTaBa BO3ayXa

17 | "'a30aHann3aTOp KUCIOPOa U TOKCHYHBIX ra30B ¢ HU(poBoH MHAMKAIMEH MoKa3aTesneil

18 | ITpubop aJisi MIUTFOCTPALMU 3aKOHA COXPAaHEHHsI MAacChl BEILIECTB

19 | YcraHoBKa JIJ1sl IEPETOHKH BEIIECTB

20 | bapomerp-anepoun

Habop a1 n3yueHust BOJIOPOIHOM SHEPTETUKU

22 | pH-MeTpsI (Dononnumenvroe éapuamusnoe 06opydosatue)
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JlabopaTOpHO-TeXHOJI0rn4ecKoe 000py10BaHMe I KAONMHeTA U JiadopaTopun

1 | ITpuGop my1st mOSTyYeHHs TaJONI0ATKAHOB U CIOXKHBIX (DHPOB J1a00paTOPHBII

2 | Konbonarpeareib

3 | DIEKTpOIIUTKA

4 | banst koMOMHUpPOBaHHAs J1abopaTopHast

5 | Bechl 15 ChITyYMX MaTEpUaIoB

6 | [IpuGop jy1st moJTydeHusl ra30B

7 | CuuproBka gabopaTopHas

8 | MarnuTHas Menajika

9 | Mukpockon nupoBoii ¢ pyKOBOJCTBOM I0JIb30BATEIs M MOCOOMEM JIJISl YUAITHXCS

10 | HaGop nj1st YMCTKH ONTHKH

11 | Habop mocyibl JUisi peakTHBOB

12 | HabGop mocypl ¥ IPUHAISKHOCTEH /ISl pabOThl C MAJIBIMH KOJIMYECTBAMU BEILIECCTB

13 | HaGop nmpuHaIIexHOCTEH 11 MOHTa)Ka MPOCTEUIIUX TPHUOOPOB MO XUMUHU

14 | HaGop mocyipl ¥ IPUHAIISKHOCTEH M3 MponuieHa (MuKpoaadopaTopus)
JlabopaTopHasi XuMHUYeCKas NMOCy/a JJisli KaOUMHeTa U J1adopaTopun

1 | KoMmiekT ko0 IeMOHCTPAILIMOHHBIX

2 | Habop npo6oK pe3nHOBBIX

3 | llepexo CTEKIISIHHBIN

4 | Ilpobupka Bropna

5 | [Ipobupka nByXKOJIEHHAs

6 | CoennHHUTEINb CTEKJISTHHBIN

7 | 3axum BUHTOBOM

8 | 3axxum Mopa

9 | lllnaHr CUIMKOHOBBIM

10 | KOMIUIEKT CTEKJIIHHOM MOCY/Ibl Ha IITH(ax 1eMOHCTPAIIMOHHBIH

11 | lo3upyroliee yCcTpolcTBO (MEXaHMUECKOE)

12 | KommuiekT uznenuit u3 kepamMuku, dapdopa u dasHca

13 | KommuiekT j1oxek gapdopoBbix

14 | KoMIIIEKT MEpHBIX KOJIO MaJIoro oobemMa

15 | KoMIieKT MepHBIX K0JIO

16 | KoMIUIEKT MEPHBIX ITWJIMHIPOB TJIACTUKOBBIX

17 | KoMIJIeKT MEPHBIX IIWIMHAPOB CTEKIISIHHBIX

18 | KoMIJIEKT BOPOHOK CTEKJISIHHBIX

19 | KoMmiekT nuneTox

20 | KoMIJIeKT CTaKaHOB IJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIIeKT cTakaHOB XUMHUYECKUX MEPHBIX

22 | KoMIiIekT cTakaH4YuKOB IS B3BEIINBAHUSI

23 | KOMIUIEKT CTYNOK C MeCTUKaMU

24 | HaGop mnarenei

25 | Habop nuHI1IE€TOB

26 | Habop uamek Iletpu

27 | TpyOxa cTekJIssHHAs

28 | Dkcukarop

29 | Yama kpucTaJIJIM3allMOHHAS

30 | II{umie! TUTeNTbHBIS

31 | bropetka

32 | IIpobupka

33 | banka o peakTHBbI MOJIUITHUICHOBAS

34 | banka moja peakTHBBI CTEKJISIHHAS M3 TEMHOI'O CTEKJIa C IPUTEPTON POOKOi
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35

Habop CKISIHOK Il paCTBOPOB PEAKTHBOB

36

[Tanouka crexyigHHAasA

37

TatuB 11 IpoOUpPOK

38

KoMIuieKkT cpeacTB 1Jisi HHIAUBUAYATbLHOM 3aITUThI

39

Komniekr repmomMeTpoB

40

CYI_HI/IJ'IBHaH MaHECJIb OJId IOCYAbI

41

dunbTpoBalibHAS Oymara/GuabTpbl OyMaKHbBIC (QONOIHUMENbHOE 8APUAMUBHOE
obopydosanue)

Mopaenu (00beMHBIE M IJIOCKHE), HATYPAJbHbIe 00bEKTHI (KOJUIEKIMH, XMMUYeCKUe

peakTHBbI) 1Jisl Ka0UHeTa H J1a00paTOpuu

Kommrext MOI[GJ'IGI71 KPpUCTANIMYCCKUX PEIICTOK

MoJiesib MOJICKYJIbI OeTKa

Ha60p JJI1 MOACTIMPOBAHUA CTPOCHM S HCOPTaHNYCCKUX BEIICCTB

Habop 1u1st MoiennupoBaHusi CTPOCHMSI OPraHMYECKUX BEIIECTB

Habop 115 MmojenupoBaHusi CTPOESHUS. aTOMOB U MOJIEKYJI

H8.60p JJIA MOACIMPOBAHMSA 3JICKTPOHHOI'O CTPOCHH A aTOMOB

KommiiekT komeknu

O (QA| NN || [—

KoMIiekT XMMHYSCKHX PCAKTHBOB

ObopynoBanue J1a00PAHTCKOM KAOUHETa XUMHUH

CTOJ C SIMKaMu JUIsl XpaHEHUs/ TYMOO#

Kpecio oducnoe

Cton 1a00paTOpHBI MOCUHBIH

CyI_HI/IJ'IBHaH MMaHCJIb JJIA IIOCY IbL

[Ixad mist XxpaneHus y4eOHbBIX MOCOOMIA

[kad nms XpaHeHHs] XUMUYECKHX PEaKTHBOB

[Mkad mas xpaneHust 1a00PATOPHON MOCY b1/ TIPUOOPOB

R0 |A N[N [ |WIN|—

IIxad BBITSHKHOMN

O

JlabopaHTcKkuii cTOIN

—
(e)

Cryn 1abGopaTopHBbIil, pEeryJIUpyeMblil 10 BBICOTE

—
—

3JICKTpI/I“IeCKHI>'I AKBAAUCTUIIISATOPD

—_
\9]

[IIkad cynmuiIbHbIHI

—_
(OS]

Pe3nHoBBIE MEepYaTKn

,_.
n

KommuiekT epiieid 1uist MbIThsl JJAOOpaTOPHON OCYAb

3.1. UIHpopmauMOHHOe obecneyeHue obyyeHums

MepeuyeHb peKomeHAyembiX y4ebHbIX u3paHuii, UHTepHeT-pecypcoB, AOMNONHUTENbHOM
nuTepatypbl

OCHOBHbIE UCTOYHUKU:

1. Tabpuenan O.C. Xumusa. 10 knacc: 6a30BbIt ypoBeHb: yuebHuk /O.C. Nabpuensan, U.T.

Octpoymos, C.A. CnagKos. - MockBsa: lNpocseleHune, 2024

2. TabpuensH O.C. Xumua. 11 knacc: 6a308Bbiii ypoBeHb: yuebHuk /O.C. Fabpuensan, U.T.

Octpoymos, C.A. ChagKos. - Mocksa: lNpocseleHune, 2024
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JononHutenbHble UCTOYHUKMU:

1. barHaBeu, H./l. C60pHMK 3a4a4y No XMMuu : yyebHoe nocobue / H./1. barHaseu,
N.N. OmuTpesckas, A.B. Ocunosa [u ap.]. — Mocksa: UHPPA-M, 2024. — 238 ¢

2. boromonosa, W. B. HeopraHuyeckas xumwus: ydyebHoe nocobue / W. B.
Boromonosa. — MockBa: MHO®PA-M, 2021. — 336 ¢

3. HebeHTaes, A. . AHaAnTUYecKan Xummua. XuMmnyeckme Metoabl aHanmsa: yyebHoe
nocobue / A.N. ¥ebeHTaes, A.K. epHocek, N.E. TanyTb. — 2-e nsa. — MuHck: Hosoe
3HaHuMe; MockBa: MH®PA-M, 2023. — 542 ¢

NHTepHeT-pecypchbi:

1. EanHas konnekuma Lindposbix obpasosaTenbHbix pecypcoB —URL: http:
school- collection.edu.ru
2. XUMUKN N XMMUA: KYPHAN XMMUKOB-3HTY3nacTtos — URL:http://chemistry-
chemists.com

3.2. UndopmannonHoe odecnevenne peaju3anum NporpaMmbl

JUis peanm3anuy MPOTPaMMBI JTHCIUILIMHBI OnMOIMoTeuHbld (oHA 00pa3oBaTenbHON
OpTraHMW3aIy JIOJDKEH MMETh TIEYaTHBIC W/WIM DJICKTPOHHBIC yYUYCOHWKU W pa3pabOoTaHHBIE B
KOMIUIEKTe C HUMH Yy4yeOHble TocoOMs (MPH HAIWYHH), JOMYIICHHbIE K HCIOJIB30BAHUIO TPU
peanu3zanuu  00pa30BaTENIbHBIX MPOTPaMM CpeIHEro MpodeccCHOHATBbHOTO 00pa30BaHUA,
peanusyeMbIX Ha 6a3e OCHOBHOIO OOIIEro 06pazoBaHus’.

[Ipu peanuzanuu mporpaMmbl JTUCHMIUIMHBI BO3MOXXHO HCIOJIb30BAaHUE AJIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECypcOB, JAOMYIIEHHBIX K  HCIOJB30BAHUIO TPU  peaTu3aluu

O6paBOBaTeJ'IBHBIX nporpaMm CpCaHEero 06]].[61“0 06pa30BaHI/I$I6.

5 Tlpukas MunuctepcTa npoceeienus Poccuiickoii @eneparmu ot 5 Hosops 2024 1. N 769 «O6 yTBepxaeHun
(enepanbHOTO NEepeyuHs y4eOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHUIO NP PEaIN3aliii UMEIOIINX
TOCYZapCTBEHHYIO aKKpEAUTALUI0 00pa30BaTeNIbHBIX IIPOrpaMM Ha4yalbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeHero
o01ero 06pa3oBaHus OPraHU3aIMSIMH, OCYIIECTBIISIOIIMMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBJICHUN
MPE/INIFHOTO CPOKa HUCIIOIb30BAaHMS UCKIIIOUEHHBIX YUeOHHKOB M Pa3padOTaHHBIX B KOMIIIEKTE ¢ HUMH y4eOHBIX
noco6uii» (B akTyanbHoi penakunm). Ccbliika Ha yKa3aHHBIHM ITpuka3 akTyanaspHa Ha 20.02.2025 .

® [Ipukas MunucrepcTsa ipocsemenus Poccuiickoit @eneparmu ot 18 mronst 2024 1. N 499 "OG6 yTBep)aeHuN
(hemepaspHOTO TIEPEYHS JEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, MOITYIIEHHBIX K HCIIOIB30BAHUIO TIPH
peanu3anuy UMEIONINX TOCYAaPCTBEHHYIO aKKpEIUTAIINI0 00pa30BaTeIbHBIX IPOTPaMM HadyalbHOTO O0IIero,
OCHOBHOTO O0IIIET0, CPETHEr0o 00IIero oopa3zoBanus» (B akTyasisHON pegaknun). CchlIka Ha yKa3aHHBIA MIPHUKa3
aktyasibHa Ha 20.02.2025 .
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4. KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30OBATEJIBLHOM JUCHUILINHBI
KoHTpons u ouneHka pe3yiabTaTOB OCBOEHHMs 0011e00pa30BaTeNbHON JUCLUIUIMHEL

PE3YJIbTATOB

OCBOEHMAA

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBJIeHHbIE Ha (POPMHUPOBAHUE OOLINX

u npo¢eCCHOHATBHBIX KOMIIETEHIIUH o pazaenam
U TeMaM COJIep>KaHusl y4eOHOro MaTrepuania.
Oo6masi/npogeccuoHanbHAS Pasien/Tema Tun OLEHOHBIX
KOMIIeTEHII U MeponpusiTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCcCHOHATBHOMN IeATeIbHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblit onpoc
Tema 5.1-5.4 Pemenne pacu€rHbix 3a1a4
Tema 6.1 Haomronenue 3a xoqoM
Tema 7.1 BBINOJHEHHS TPAKTUKO-
Tema 8.1 OPUEHTHUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, [IpencraBnenue
CpEJCTBA MOKCKA, aHAJIN3a U 1.6,1.7 pe3yJIbTaToB
UHTEpIIpeTaluy HH(OPMaIIUH, 1 Tema 2.1,2.2 MPAKTUYECKUX U
MH(OPMaLIMOHHBIE TEXHOJIOTUHU JJIs Tema 4.1, 4.2 1ab0paTopHbIX paboT
BBITMIOJTHEHUS 33/1a4 PO EeCCHOHATBHON Tema 5.2-5.4 [IpoBeneHne XUMUYECKOTO
JeSITEIbHOCTH Tema 6.1 AKCIIEPUMEHTA
Tema 7.1 Brinosninenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot no
D¢ hHEeKTUBHO B3aMMOJICHCTBOBATh U Tema 2.1,2.2 paszaeiiam IMCHUTUIMHBI
paboTaTk B KOJIEKTHBE U KOMAH/Ie Tema 4.1, 4.2 OueHka caMOCTOSATENBHO
Tema 5.2-5.4 BBITIOJIHEHHBIX 3aIaHUI
Tema 6.1 3amura penieHus Keuc-
Tema 7.1 3a1ay4 (c yuyeToM Oyaymiei
Tema 8.1 npodeccuoHaTbHON
OK 07. CopeiicTBOBaTh COXPaHEHUIO Tema 1.7 JIeSITEIbHOCTH )
OKpYKaroIle Cpebl, Tema 5.1 Brinonnenue 3aganui
pecypcocOepekeHno, mpuMeHsITh 3Hanus | Tema 8.1 MPOMEKYTOUHOMN
00 M3MEHEHUU KJIMMaTa, TPUHIIUIIBI aTTecTaluu

OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIEIICTBOBATh B YPE3BbIYANHBIX CUTYALUIX
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