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PaGouass  mporpamma  00meoOpa3oBaTeNbHON  JUCIMIUIMHBI  «XHUMHUS
pa3paboTaHa Ha OCHOBE (eAepalbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa MO CHEHUAIbHOCTH CpeaHero  npodecCHOHATBHOTO  00pa3oBaHMUS
yrayosneHHor moaroroBku 53.02.08 My3sblkaibHOE 3BYKOOIIEPATOPCKOE MAaCTEPCTBO
ykpynHeHHoU Tpynmbl 53.00.00 Mys3blkalbHOE HCKYCCTBO 00JacTH 0oOpa3oBaHUs
HckyccTBO M KyJbTypa, YTBEPKACHHOIO NpHKa3oM MUHHCTepcTBa 00pa3OBaHUS U
Hayku Poccuiickoit @enepaunun ot 13 asrycra 2014 r. N 997. C u3MeHEHUsIMU H
noroaHeHusIMH OT: 13 urons 2021r., 3 urons 2024 r.

Pabouas mporpamma peanusyercs Ha 6a3e OCHOBHOTO 0OIIero 0Opa30BaHus.

Pabouas mporpamMma cocTaBjeHa Ha OCHOBE NMPUMEPHON pabodeil mporpammbl
o0mieo0pa3oBaTedbHOM  AUCHMIUIMHBI  «XUMHs» Ui [podecCroHATbHBIX
oOpa3oBaTeNbHBIX OpraHu3alfii, ogo0peHo Ha 3acedanuu llemarormueckoro comeTa
OI'bOY IO UPIIO (ITpotokoa Ne6/2025 ot 18 ampesnst 2025 rona).

Pabouass mporpamMmma MoOKeT OBITh aJanTUPOBAHA [UIsi OOy4YEHHS JMIL C
OTPaHUYECHHBIMU BO3MOYKHOCTSIMH 3J0pOBbs  (AOINYyCKaeTcs K MPUMEHEHUIO MpU
AJIEKTPOHHOM OOYYEHMM M TPU HCIIOJIB30BAaHUM JAMCTAHIMOHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTUH).

Cocmasumenu.
Kpacuokytkas Haranss BnagumupoBHa, npenoaaBaresb JUCHUIUIUHBL « X UMUS)

Pabouas mporpamma paccMoTpeHa u 0OCyKJeHa Ha 3aCelaHuu MPEAMETHO-IIUKIOBON
KOMHUCCHUH 00111€00pa30BaTENbHBIX TUCIIUILIAH
(mpotoxoit Ne 4 ot «27» mapta 2025 T.)

PabGouast mporpamma ogo0peHa W pPEKOMEHIOBaHa K HCIOJB30BAHUIO B y4eOHOM
Ipolecce Ha 3aceJaHu MeToIMYecKOoro coBeTa
(mpotoxoit Ne 7 ot «08» anpens 2025 1.)
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1. OBIIAA XAPAKTEPUCTHKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHDbI « XUMMWSA»

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:

O6meoOpazoBarenbHas aucuummaa OVYIL 10. «Xumus» sBasieTcss 00sS3aTebHON YacThIO
00111e00pa30BaTeIbHOTO IIMKJIA OCHOBHOM 00pa3oBaTelbHON MporpaMMbl B cooTBeTcTBUU ¢ PI'OC
CIIO mo cnemumaneHoctn  CIIO  yrimyOnmennoit  moarotoBku — 53.02.08  Mys3bikanbHOE
3BYKOOIIEPATOPCKOE MacTepcTBO YKpymHeHHOU rpymmbl 53.00.00 My3bikanpbHOE UCKYCCTBO 00J1aCTH
oOpazoBanus MIcKyccTBO M KyJbTypa

[TpuxnanHoit MOy b BKIIIOYAET pa3fel § «XuMus B ObITY M MPOU3BOACTBEHHOMN AESITEIbHOCTH
YeJI0BEKay, KOTOPBIM pealIu3yeTCs JUIsl BCEX CIEUUAIBHOCTEN METOJOM PELIEHUS KEMCOB, CBA3aHHBIX C
JKOJIOTUYECKONW O€30MacHOCThI0 M OILIGHKOW IIOCJIEACTBHH OBITOBOM M NMPOM3BOJCTBEHHOMN
NeSITeNbHOCTH, COOTBETCTBYIOLIEH  OTpacisiM  Oyaymed npodecCHOHATbHONH — AEATEIbHOCTH
o0y4Jaronmxcs.

1.2. lleab U MIaHUpYeMble Pe3yJabTAThl 0CBOEHHUS TUCHUILINHBI:
1.2.1. Heyu 1 32124 JUCHUILIMHBI

Copepxanue MporpaMMmbl OOIIE00pa30BaTEIbHON JUCHUILUIMHBI «XUMHS» HAMpaBICHO Ha

JOCTUKEHHE CICNYIOMIMNX LeJei:

— (¢dopMHUpOBaHHE CUCTEMbl XMMHUYECKHUX 3HAHUM Kak Ba)KHEHIEH COCTaBISIONICH €CTeCTBEHHO-
HAayYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOW JiekKaT KIIOYEBbIE TMOHATHUS, (yHIaMEHTAIbHbIE
3aKOHBI U TCOPHUU XMMHHU, OCBOCHHEC A3bIKa HAYKH, YCBOCHUC U TIOHUMAHUC CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJIEHHE C HCTOpUEW WX pa3BUTUS U
CTAHOBJICHUA,

— ¢opMUpOBaHHME U pa3BUTHE MPEACTABICHUI O HAY4YHBIX METOJaxX TIO3HAHMS BEIIECTB H
XUMHAYECKHX PEAKIUi, HEOOXOMUMBIX ISl MPUOOPETEHHS YMEHHH OpUEHTHPOBATHCS B MHUPE
BEILIECTB U XUMUUYECKHUX SBJICHUN, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U ITOBCEIHEBHOU
JKU3HU,

—  pa3BUTHE YMEHHI M CHOCOOOB JESITENbHOCTH, CBSI3aHHBIX C HAOMIOJAEHHEM U OOBSICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOIII0/IEHUEM MpaBUil 6€30MacHOT0 OOpaIleHHsI ¢ BEIIECTBAMH.

Sauatm AUCHHUIIIMHBI

1) cdopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUs XUMHYECKAX MPOLECCOB U SIBICHUMN B
OKPYJKaKoIlled cpele, a TaKKe MX CBSA3b C LEJIOCTHOM HAaydyHOM KapTMHOW MHpAa W JAPYTHMH
€CTECTBEHHBIMU HayKaMU;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYIIBI HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB, YPaBHEHHSI
XUMHUYECKUX PEaKIUl, OOBSICHATH WX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX
IKCIIEPUMEHTOB,

3) chopmMupoBaTh HAaBBIKA TPOBEJACHHUS  MPOCTEHININX  XUMHYECKHUX  IKCIEPUMEHTAIBHBIX
HCCTIEOBAHUM C COOTIOIEHNEM MTPaBUIl O€30TaCHOTO OOpAIIeHHS C BEIIECTBAMHU U JaOOPaTOPHBIM
000pynOBaHUEM;

4) paSBI/ITB YMCHI/IH HaxoauThb, aHaHI/IBI/IpOBaTB U HCIIOJIb30BAaTh I/IH(bepMaHI/II-O XUMHUYCCKOTO
XapakTepa W3 Pa3NIUYHBIX WH(OPMAIMOHHBIX HCTOYHUKOB, BKIIOYas Y4YEOHYIO IUTEpaTypy,
Hay4yHble MyOJUKALUN U UHTEPHET-PECYPCHI;

5) chopmupoBaTh yMEHHS TPOTHO3MPOBATH IOCIEACTBUS CBOCH JEATCIBHOCTH W XHUMHUYECKHUX
HpI/IpOHHI)IX, 6I)ITOBI)IX 158 HpOI/ISBO}ICTBeHHBIX HpOHeCCOB, y‘—II/ITI)IBaH BO3MOJKXHBIC DKOJIOTUYCCKHUEC U
COIlMAJIbHBIEC BO3/ICHCTBU,



6) chopmMupoBaTh MOHMMAaHHE 3HAYMMOCTU JOCTHKCHHNW XMMHUYECKOM HAYKHM W TEXHOJOTHH st
pa3BUTHSA COLMAJIBHOW M MPOU3BOJCTBEHHOW cdep C yMEHHEM MPHUBOJIUTH TMPUMEPHI HX
MIPUMEHECHHUS B Pa3IMUHBIX CPepax KU3HH.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOEHHs O00IE00PA30BATEJbHONH JUCHUIUIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocob6oe 3HaueHue oOmeoOpa3oBaTe/ibHas AUCLUUIUIMHA «XUMHS» UMEET INpH (OPMHUPOBAHUHU U
paszsutun OK 01; OK 02; OK 04; OK 07 u IIK 1.9 npencraBneHHbIX B akTyanusupoBaHHbIX PI'OC
CIIO o cnenuansLHOCTH.



Koa
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIHUIJIHHBI

JAucnunimHapHbie

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTbEHOM
JESTEeITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

O01mue
JInyHOCTHBIE Ppe3yJabTaThl [O0JKHBI OTPakaThb B
YacTu:
TPY/AOBOI0 BOCITUTAHUA:
— TOTOBHOCTH K  TPYyIdy, OCO3HAaHHUEC IICHHOCTU
MacTepCTBa, TPYI0II00ue;
— TOTOBHOCTb K AKTUBHOMN JeSITeIIbHOCTH

TEXHOJIOTUYECKON M COIMAJbHON HAlpaBJICHHOCTH,
CMOCOOHOCTh ~ MHUIUHPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO ICATEIILHOCTB;

— WUHTEpeC K pa3uyHbiM chepam mpodecCHOHATHHON

JESTENbHOCTH.
MeTanpeaMeTHble pe3yJbTaThl J0KHbI 0TPAXKATH:
OBanagenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NO3HABATEJILHBLIMH JAeiCTBUSIMMU:

a) 0a30Bble JJOrHYECKHE IeHCTBHS .

—  CaMOoCTOSITeNbHO (OPMYIHUPOBATH U aKTyaTHU3UPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBHHBaTB C}HHCCTBCHHBﬁi HpHSHaK NN
OCHOBaHUSl JJisi CpaBHEHHUSA, KIacCCUPHUKAIUU U
0000IIeHMS;

—  ONpenensiTh eI JIeITeIIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,

— BBIABJIATDH 3aKOHOMepHOCTH u HpOTHBOpeqHH B
paCCManHBaeMBD(ﬂBHeHHﬂX;

— BHOCHTHb KOPPEKTHUBHI B JESITENLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OLIEHUBATH PUCKHU
MHOCJIENCTBUN NEITEILHOCTH.

0) 0a3oBbIe HCCIeA0BaATEIbCKHE 1€liCTBUS:

— BIAJETh HaBBIKAMH Yy4e€OHO-HCCIICIOBATEIHCKON U

3aJaBaTb

JAucuumyimHapHblie pe3yJbTAaThl 10JIKHBI OTPAKATH:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYCCKOM
COCTABJISIFOLIEH E€CTECTBEHHOHAy4YHOW KapTUHBl MHUpa, POJIH
XUMHUHM B TO3HAHUM SIBJICHUW TPUPOILI, B (OPMUPOBAHUU
MBILIUIEHUST M KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOU
IPAMOTHOCTH, HEOOXOIUMOM [IJIi pEHICHUS MPAKTHYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

IIP6 02. BiaseHue CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas
BKJIFOYAET:  OCHOBOIOJIAralolue  TMOHATHS  (XUMHUYECKHMA
JJIEMEHT, aTOM, OSJCKTpOHHas o00ojoYka aroma, s-, p-, -
3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTbD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKUCICHUS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIepOIHBIN
ckener, (yHKIHOHANbHAs TPyMMa, paguKkai, HU30MEpHUs,
W30MEpbI, TOMOJIOTUYECKUM Psiji, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCTIOPOJI- U a30TCOAEpXKAIlue COCAMHEHUS, OUOIOTHYECKU
aKTUBHBIC BellecTBa (YIJIEBOJBI, KUPBI, OCJIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUS, KPUCTAJUTMYECKasi penIeTKa, THIbl XUMHYECKUX
peakuuii (OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEeaKIMd HWOHHOrO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMAIusl, OKHUCIUTENb, BOCCTAHOBHUTENIb, CKOPOCThb
XUMHYECKON peakllud, XUMUYECKOe pPaBHOBECHE), TEOPHUH U
3aKOHBI (TEOpPHS XUMHYECKOTO CTPOCHHSI OpPTraHUYECKUX
BemiectB  A.M. bByrnepoBa, TEopus ANEKTPOIUTUYECKOU
nvccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAHEHHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK
XUMHUH, (DAKTOJIOTMUECKHE CBEJACHUS O CBOMCTBax, COCTaBe,




MPOCKTHOW JIEATEIBHOCTH, HAaBBIKAMH pPa3peIICHUs
pooem;

BBISBJSITh  NPUYHUHHO-CJICACTBEHHBIE  CBSI3M U
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh THIIOTE3Y ¢
pelICHUA, HAXOAUTh apTYMCHTHI IJId JOKa3aTCJIbCTBA
CBOMX yTBEPXKICHWH, 3aJaBaTh IapaMeTpbl U
KPUTECPHUH PEIICHHUS,;

aHAJIM3UPOBATh MOJYICHHBIC B XOJ€ PCIICHUS 3aJauH
PE3YJIbTATHI, KPUTUYECKH OLICHUBATh ux
JOCTOBEPHOCTb, TPOTHO3UPOBATH H3MEHCHHE B HOBBIX
YCIIOBUSIX;

YMCTb IEPCHOCUTH 3HAHWA B ITIO3HABATCIIBHYIO U
MPAKTUYCCKYIO 00JIACTH KU3HEACATEIIbHOCTH.

NOJlyYeHUu U Oe30MacCHOM HCIOJNb30BAHUHM  Ba)KHEHIINX
HEOPTaHMYECKUX U OpraHMYecKuX BeHIeCTB B OBITY U
MPAKTUYECKOH JeSITeTbHOCTH YeJIOBEKa;

I1P6 03. chopMHPOBAHHOCTH YMEHUH BBISABIATH XapaKTEpHBIC
OpU3HAKW M B3aUMOCBSI3b H3YYEHHBIX MOHSTHHA, MPUMEHATH
COOTBETCTBYIOILIME TMOHSATHS TPH ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OpPraHMYeCKUX BEIIEeCTB U HX
MIPEBPAIICHHH; BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
HOHSTUSMH U MPEJCTABICHUSMU JAPYTUX €CTECTBEHHOHAYYHBIX
IPEMETOB;

IIP6 04. cdhopMUPOBAHHOCT, YMEHHIl  HCIIOJIb30BaTh
HAaMMEHOBAHUS XUMHUYECKHX COCIMHEHHH MEXIyHAPOIHOTO
COI03a TEOPETUYECKON M MPUKIATHOW XMMHH U TPUBHAJIbHBIC
Ha3BaHMs BaXHEUIINX BEUICCTB (STHIICH, alleTUJICH, TIIMLIEPHH,
(denon, dopmanbaerua, yKCycHas KHUCIOTa, TJIUIUH, YrapHbIN
ra3, YrJeKUCIIbIA ra3, aMMHaK, ramieHas HU3BeCTh, HEramieHas
U3BECTh, MUTHEBAs COJa W JPYIHX), COCTaBIATH (OPMYIbI
HEOPraHMYECKUX U OPTraHUYeCKUX BEUIECTB, YPaBHEHUS
XUMHAYECKHX PEeaKIUii, OOBSICHATh MX CMBICI; IOATBEPKIATh
XapaKTepHbIe XUMHUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIMMH IKCIIEPUMEHTAMH W 3alUCSIMU YPaBHEHUH
XUMHYECKHUX PEaKIIHii;

nP6 0S. cdhopMUpOBAHHOCTH YMEHUW  YyCTaHaBIIUBATh
MPUHA]IEKHOCTD M3YUEHHBIX HEOPTaHUYECKUX u
OpPTaHUYECKUX BEIIECTB K OMPEICICHHBIM KJIaccaM M TpyIam
COCMHEHUH, XapaKTepu3oBaTh HUX COCTaB M BaxKHEilIne
CBOMCTBAQ; OIPEIEIATh BUJIBI XUMMUYECCKUX CBsI3eH
(KoBaJIeHTHAsi, MOHHAs, METAJIMYecKas, BOJAOPOJIHAs), THIIBI
KPUCTAUIMYECKAX  PEHIETOK BEIIECTB; KJIaCCU(HUIIMPOBATH
XUMHYECKHUE PEAKITNH;

IIP6 07. chopMupOBaHHOCTh YMEHUN MPOBOJUTH PacUeThl IO
XUMHYECKUM (OopMyJiaM U YPaBHEHUSM XUMUYECKUX pEaKIIUi
C WCIOJIb30BaHUEM (U3NYECKUX BEIUYHH, XapaKTEePH3YIOIIHX
BEIIECTBA C KOJMYECTBEHHONW CTOPOHBL: Macchl, 0o0ObeMa




(HOpMaHBHBIe YCJ'IOBI/IH) Ia30B, KOJIM4YECTBA BCIIICCTBA,
HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IMPUHATUSA
peHIeHI/II;'I B KOHKPCTHBIX XM3HCHHBIX CUTYyallUAaX, CBA3AHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHaM3a u
MHTEpIIpETALNU
uHpOpMaLNU 1
nH(pOpMaLIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JesITeNIbHOCTH

JInyHOCTHBIE pe3yJIbTaThI

AOJIKHBI  OTPaXKaThb B

yacTu:
IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKu W  OOIIECTBEHHOM IpaKTHKH,
OCHOBaHHOTO Ha aore KYJIbTYD,

CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOErO0 MecTa B
IIOJIMKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHNE SI3BIKOBOM M  YMTATEIbCKOU
KYyJIbTYpbl KakK CpeACTBa B3aUMOIEUCTBHUS MEXKIY
JIOJIBMU U IIO3HAHUS MUDA.

MertanpeaMeTHbie pe3yJibTaThl J0JIAKHBI OTPAXKATH:

OsBJiaaenue

YHUBepCaJIbHbIMU Y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ unopmaumeii:

BJaJIeTh HABBIKAMU TIOJy4eHUS MHGPOpMALMU U3
UCTOYHHUKOB  Pa3HBIX  THUIIOB, CAMOCTOSITEIbHO
OCYILIECTBISATh IMOWCK, aHalW3, CHUCTEMaTH3alUI0 U
MHTEpHpeTaluio UHGOpMAIMM Pa3IUYHbIX BHJIOB U
dhopm npecTaBieHus;

CO3/1aBaTh TEKCTHl B pa3jIMYHBIX (popMarax ¢ y4yeTom
Ha3zHaueHus HMH(OpManMu M LEJNEeBOM ayauTOpHH,
BbIOMpasi ONTUMaJIbHYIO (OpPMY MpENCTaBICHUS MU
BU3YyaJIU3aluH;

OIIEHUBATh JIOCTOBEPHOCTb,
uHpOpMaNMK, €€ COOTBETCTBUE
MOpaJIbHO-ITHYECKUM HOpMaM;
BJIAJIETh HAaBBIKAMH DPACIIO3HABAHHUA W  3aIIUTHI
uHbopManuy, HUHPOPMALMOHHOW  0€30MacHOCTH

JIETUTUMHOCTDB
IMPpaBOBBIM n

JAucnumimHapHbie (NpeaMeTHbIe) pPe3yabTAaTbl U J0JIKHBI
0TPakKATH:

IIP6 06. BiIazieHHME OCHOBHBIMH METOJAaMU HAYYHOI'O MO3HAHUS
BEILIECTB U XUMUYECKHUX SIBJICHUU (HAONIOACHUE, U3MEPEHHUE,
JKCIIEPUMEHT, MOJIEJIUPOBAHUE);

I1P6 07. chopMHPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI 110
XUMHYECKUM (OopMyJiaM U YPaBHEHUSM XUMHUYECKUX peaKIui
C WCMOJIh30BAaHUEM (PU3NUYCCKUX BEIMYMH, XapaKTCPU3YIOIIHX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: Macchl, oObeMa
(HOpMaJlbHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIIONIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS U MPUHATHUS
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM,;

nP6 08. cdhopmupoBaHHOCTP YMEHMM IUTAHUPOBATH H
BBIMOJHATh ~ XUMHUYECKUH  DKCHEpUMEHT  (TpeBpalieHus
OpPTraHWYECKUX BEIIECTB NPH HArPEBaHUH, MOJYYCHHE ITHIICHA

U H3YUYCHHUC Cro CBOﬁCTB, KauCeCTBCHHBIC PpCAKIIMK Ha
AIbACTUABI, Kpaxmall, YKCYCHYIO KHCJIOTY, ACHaTypalusi
OCIIKOB pu  Harp€BaHuWn, MNOBCTHBIC PCAKIUU 6CHKOB;

MPOBOJUTh PEAKIIMK HWOHHOTO OOMEHA, ONpPEIeNSTh Cpexy
BOJIHBIX PAacTBOPOB, KadeCTBEHHBIE pEaKIMH Ha Cynbdar-,
KapOOHAT- W XJIOPHUJ-aHHOHBI, HA KAaTHOH aMMOHHS, peIIaTh
JKCIIEPUMEHTANbHBIE 3aJaud 10 TemaM «MeTamib»y |
«Hemetamnb») B COOTBETCTBHM C TMpaBUJIaMU  TEXHUKH
0e30MacHOCTH  MpH  OOpalleHHWH ¢  BeHIeCTBaMH U
71a00paTOPHBIM  O0OPY/ZOBAaHUEM; TPEICTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIepUMEHTa B (opme 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX peaknuid W (HOpMyITHpOBaTh BBIBOJBI Ha
OCHOBE 3THX PE3y/IbTAaTOB;

nPé6 09. chopMuUpOBaHHOCTH

YMCHHA AHAJIIN3UPOBATH




JIMYHOCTH.

XUMHUYECKYI0  HMH(pOpMAIMIO, IMOJy4aeMyl M3  pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBoi MH(popmanuu, cetb HTepHET

U JIPYTHE).

OK 04. O¢ddexruBHO
B3aUMO/ICHCTBOBATH U
paboraTh B
KOJUIEKTUBE U
KOMaH/1e

JIMYHOCTHBIE Pe3yJIbTAThI

YacTu:

IPakIaHCKOr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTM COBMECTHYIO JESTEIbHOCTh B
HWHTEpecax rpakIaHCKOTO OOIIECTBA;

— YMEHME  B3aMMOJCHCTBOBaTH C  COLMAJIbHBIMU
WHCTUTYTAMU B COOTBETCTBUU C HMX (QYHKIHSIMH U
Ha3HAYCHUEM.

MertanpeamMeTHbie pe3yabTaThl J0JKHBI OTPAKATD:

OBiajeHue yHMBEPCAJbHBIMH KOMMYHHMKATHBHBIMH

JeHCTBUSAAMM:

0) coBMecTHAs1 1€ TeJIbHOCTD.

— IIOHMMATh u HCMO0JIb30BATh MpEUMYLIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboTHI;

— TMNpUHUMATh  LEJIU  COBMECTHOM  JIESITEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAMHUPOBATH JCHCTBUS IO €€
JOCTHIKECHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHIA,
pacrpenensarb pojd ¢ y4eTOM MHEHMH YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBinaseHue  yHMBEPCAJBHBIMM  PeryJsTHBHBIMH

JeHCTBUSAMMU:

r) NIPpUHATHE Ce0A M APYTUX JHOJCH:

— TIPUHUMATh MOTHUBBI U apPTYMEHTHI APYTHX JIFOJIeH MPU
aHaM3€e Pe3ybTaTOB AEATEIIbHOCTH;

— TIpU3HaBaTh CBOE IpPaBO M MIPABO JIPYTUX JIOJEH Ha
OIMOKHU;

— pa3BUBaTh CMOCOOHOCTH MOHUMATh MHUpP C TO3UILIUU
JIPYroro 4ej0BeKa.

AOJIZKHBI OTpaKaTb B

I[I/ICIII/II[.]'[I/IHapHLIe (l'[pelIMeTHLIe) pe3yJbTaTbl U JOJKHbI

0TpPaKaTh:
NP6 08. chopMUPOBAHHOCTH YMEHUW IUTAHUPOBATH W
BBIIIOJIHATh ~ XUMHYECKHH  DKCHEPUMEHT  (TIpeBpaIleHUs

OpTraHU4YCCKUX BCHICCTB IPU HArpCBAHUU, IMOJTYUYCHUC ITUJICHA

U H3y4YEHHE €ro CBOWCTB, KAYECTBEHHbIC pEaKIUU Ha
aNbJETUIbl, Kpaxmall, VYKCYCHYIO KHCIIOTY; JI€HATypalus
OENKOB MpU HArpeBaHUU, IIBETHBIE pEaKIUU OEIKOB;

NPOBOJMUTH PEAKIMH HOHHOTO OOMEHA, OMPEICNATh Cpeay
BOJIHBIX PAacTBOPOB, KadyeCTBECHHBIC pEaKIMU Ha Cyiabdar-,
Kap6OHaT- U XJIOPUJ-aHWMOHBI, HAa KAaTUOH aMMOHUA; pCUIaTbhb
OKCIEPUMEHTAJbHBIE 33Jaud 1Mo TeMaM «Metamiely Hu
<<HCMCT3.J'IJ'IBI))) B COOTBCETCTBUM C TIIpaBHJIaMHU TCXHUKH
0e30MacHOCTH  TIpU  OOpalleHMH C  BEHIECTBAMH U
71a00paTOPHBIM  O00OPY/ZOBAaHUEM; TPEIACTABIATh PE3yJIbTAThI
XUMHUYECKOTO DJKCIIepUMEHTa B (opme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil U (popMynupoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3yIbTaTOB.




OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

JInuyHOCTHBIE pe3yJbTaTbl JOJKHbI OTPakaTh B

4acTu:

IKOJIOTHYECKOr0 BOCIIMTAHUA:

—  c(opMUPOBAaHHOCTH  HIKOJOTHYECKOW  KYJBTYPHI,
[IOHUMAaHHUE BIMSHUSA  COLUAIbHO-3KOHOMHYECKHUX
IIPOLIECCOB HA COCTOSHHUE NPUPOJHOW M COLMAIBHOU
cCpenbl,  OCO3HaHME  IJIOOANBHOIO  XapakTepa
9KOJIOTUYECKUX MTPOo0IIeM;

— IUIAHUPOBAaHUE M  OCYIIECTBICHUE JCUCTBUH B

OKpYJKalollled Cpele Ha OCHOBE 3HAaHMS Leled
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE ACHUCTBHM, MPUHOCAIIUX BpPEJ
OKpY>Kalollen cpere;

yMEHUE MIPOTrHO3UPOBATH

9KOJIOTUYECKHE  IOCIEICTBUS
JEWCTBUM, IPEIOTBPALIATD UX.

HeOar OIIPUATHBIC
MpCANPpUHUMACMbIX

MeTtanpeaMeTHbie pe3yJibTaThl J0JIAKHBI OTPAKATH:

OsBJiaaenue

YHUBepCaJIbHbIMU y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ unopmaumeii:

UCIIONIb30BaTh  CpelcTBa  WMH(MOPMALMOHHBIX |
KOMMYHHMKAIIUOHHBIX ~ TEXHOJOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHHU3aIMOHHBIX 3a1aq c COOMIOICHHEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHHs,  MPaBOBBIX |
TUYECKHUX HOPM, HOPM WH(OPMATMOHHON
0€30MaCHOCTH.

JducnumimHapHbie (NpeaMeTHbIe) pPe3yabTAaTbl U J0JIKHBI
0TPakKATH:

ITP6 01. chopMHUPOBAHHOCTH MPEACTABICHUN: O XHMMHYECKOMN
COCTaBJISIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, POJIU
XUMHHM B TIO3HAHUU SIBICHUUA NTPUPOIBI, B (OPMUPOBAHUU
MBIIUJICHASI W KYJIbTYPBl JUYHOCTH, €€ (yHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pEeIIeHUs MPaKTUYECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

P66 10. chopmMupoBaHHOCTHP yMEHHH COONIONATH MpaBUIIA
9KOJIOTHUECKH  IIeNIeCOO0pa3HOro TOBeNeHUs B OBITY U
TPYAOBOM JEATENLHOCTH B LIEJIIX COXPAHEHUS CBOETO 3/10pPOBbs
U OKpYXaroliel HpUPOIHON Cpeabl; yYUTHIBATH OMACHOCTH
BO3/ICHCTBUS Ha JKUBbIE OPraHU3MbI OINPEAEICHHBIX BEIIECTB,
NOHMMAasE CMBICII TIOKa3aTesis MpeAeNbHOM  JOMyCTUMOMN
KOHLEHTpALUH.
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IIK 1.9 Bnanenue
KYJIbTYpOH YCTHOU U
MUCbMEHHOU peyH,
npoecCHOHATBLHOM
TEPMHUHOJIOTHUEH.

Hcnonp3yer ymMeHUS U 3HAHHUA Y4YEOHBIX IUCIHHUIUIMH (eepallbHOrO roCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa
cpeanero obmiero oOpa3oBaHusi B NPOQPECCHOHATBHON NesITeIbHOCTH. [laHHAs KOMIIETeHIHMs MpopadaThIBAacTCS BO BCEX

TeMax Kypca.
HaBbiku:
— OddexTuBHON YCTHOM M MUCHbMEHHON KOMMYHHKAIIUH.

YMeTh:
— ornepupoBaTh NpodeccHoHaTbHON TEPMHUHOJIOTHEH B
MIPOIIECCE B3aUMOJICHCTBUS C 3aKa3YHKOM.

3HaTh:
— npuHOHUNB  3PPEKTHBHON yCTHOW H TIHUCHMEHHOMH
KOMMYHHKAIIH;

— 1podecCHOHATBHYIO TEPMUHOJIOTHIO.
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2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIbHOM TUCIATILINHBI

2.1. O0beM QM CHUIIMHBI U BHAbI YUeOHOI padoThI

Bua yueOHoii padboThl O0bem B yacax
O0bém 00pa3zoBaTeIbHOM MPOrPaMMbI 108
AUCIHUTLTHHBI

Conepxanue y4eOHOro MaTepuasa 72
BT. 4..

TEOPETHYCCKHUE 3aHATH 34
MPAKTUYECKHUE 3aHSITUS 20
1abopaTOpPHBIE 3aHITHUS 6
KOHTPOJIbHBIE paOOTHI 4
IIpojeccnoHaIbLHO OPHEHTUPOBAHHOE
cojep:kaHue (coaep:KaHue MPUKIATHOTO 8
MOIYJIs1)

BT. U..

TEOPETHUUECKHUE 3aHATHS 6
MPaKTUYECKHUE 3aHATUS 2
NHauBUAyaJbHbIN POEKT ecTh
CamocTositenbHas paboTa 36
IIpomexyToUHASI ATTECTALUSA
(muddepeHunpoBaHHBII 3a4eT),

4 cemecmp




2.2. TeMaTH4yeCKMil IJIAH U COAEPKAHME TUCHMILUIHHBI « XUMHUS»

O0bé | ®opmupyembl
HaumeHoBaHue pa3jiesioB u Conep:kanue y4ye0HOro Mmarepuasa (0CHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE),
TeM J1a0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MO1Y.Ib M ¢
YacoB | KOMIETeHUHH
1 2 3 4
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHUM 21
Tema 1.1. Coaep:xkaHue y4eOHOro MaTepuaJa 2 OK 01
OcHoBHbIE XUMHUYECKHE | XUMHUYECKUN AJIeMEHT. ATOM. SIIpo aToMa, U30TOMBl. DIEKTPOHHAs 0007104YKa. DHEpreTHUeCKUe
IOHATUS M 3aKOHBI, CTPOCHUE |YPOBHH, MMOAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d- aneMeHTbl. OCOOCHHOCTH paCIpeaeICHUs 1
aTOMOB XUMHYECKHX |3JIEKTPOHOB MO OpOUTAISAM B aToMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAsS
3JIEMEHTOB KoH(urypauusi aroMoB. OCHOBHbIE XUMUYECKUE 3aKOHBI
IIpakTH4yeckue 3aHATHS
[Ipaktuyeckas pabora Nel. «OcHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XHMHU M PacUeThl II0
YPaBHEHUSAM XHUMHUYECKHX peakiuii». OTHOCHTENbHbIE aTOMHAas W MOJEKYJISpHAs MacChl.
Monspras macca. KonnuectBo BemiectBa. MaccoBas 10is BeliecTBa. 3akOH ABOrajpo. 1
Monsipablii  00beM Tra3oB. OTHocuUTeIbHAas IJIOTHOCTh Tra30B. PacyeTsl Mo ypaBHEHHUSIM
XUMHYECKMX PpEeaKlUMi C HUCIOJIb30BAaHUEM MacCOBOM JOJM BellecTBa, o0Obema (HOpMasIbHbBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01,
[lepuomndeckuit  3akoH U | [lpakTHYecKHe 3aHATHS OK 02,
[epuonnueckas cucrema ([Ipaktuueckas pabora Ne 2. «M3yueHne nepruoUUecKuX 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3H CO IIK 1.5, IIK
xumuyeckux sneMeHToB JI. M. |ctpoennem atomoBy. [lepuomuueckas cucrema xumuieckux dnemenToB [I.11. MenpeneeBa. CBsi3b 2.2.,1IK 3.1,
MenneneeBa, HUX CBS3b C |[IEPUOAMYECKOrO 3aKOHA M [IepHOIMYECKO CHCTEMbl XMMHUYECKHX JJIEMEHTOB C COBPEMEHHOI IIK 3.2.
COBpPEMEHHOM TCOPHEN |TeopUell CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MCHEHHS CBOWCTB XHMHUYECKHX JIICMEHTOB,
CTPOCHHS aTOMOB o0pa3yeMbIX MMM IPOCTHIX M CJIOKHBIX BELIECTB MO rpynnam u nepuojam Ilepuognueckoit
CHUCTEeMBl. 3HAu€HUE TIEepPHOAMYECKOrO 3aKOHa W CHCTEMBbl XHUMHYecKuX »sneMmeHTtoB J[.M. 2

MeHneneeBa B pa3BUTUN HayKH. Y CTAHOBIICHHE CBSA3U MEXKJY CTPOCHHEM aTOMOB XMMHYECKHX
JJIEMEHTOB U IEPUOANYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX COCIUHEHUN B
COOTBETCTBUU C IosIokeHueM lleproanyueckoi cucremsl. Penienne npakTHKO-OpUEeHTHPOBAHHBIX
TEOPETUYECKUX 33JaHUIl Ha XapaKTepU3alMI0 XUMHUYECKUX OJIIEMEHTOB «Mertamudeckue /
HEMETAJUIMYECKUE CBOMCTBA XUMHUYECKHX DJIIEMEHTOB B COOTBETCTBHM C HX JIJIEKTPOHHBIM
CTPOCHHEM U IIOJOKEHUEM B IIEPUOJUYECKOM CHUCTEME XUMHUYECKHX diaeMeHToB JI.M.
Menneneesay
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Tewma 1.3.

Crpoenue BemecTBa

U MPUPOJIa XUMHUYUECKOU CBSI3H.
MHoroo0pasue BeecTB

Conep:kanue y4eOHOTro MaTepuaa

CrpoeHue BemiecTBa. XuMU4ecKasi CBsI3b. Bubl XUMU4eCKOW CBA3M (KOBaJEHTHAsI HEMOJIApHAs
U TOJsIpHasi, MOHHAs, MeTajulndeckas). MexaHu3mbl 00pa30BaHUs KOBAJCHTHOM XUMHUYECKOH
cBA3M (OOMEHHBII W  JOHOPHO-aKUENTOpHbIN). Bogoponnas cBsA3b.  BaneHTHOCTS.
OnexkrpooTpuniarenbHocTh. CTeneHb okuciaeHusl. oHbl: KATHOHBI 1 aHUOHBI

HpaRTn'{ecmle 3AHATHSA

[Ipaktnueckas pabora Ne 3. «CrpoeHwe BemIecTBA M MPUPOJAA XUMHUUYECKOH CBSZHN.
JleMoHCTpauus Mojejlel KpPUCTAIMYECKMX PELIETOK: HMOHHOM (XJIOpHI HaTpus), aTOMHOHN
(rpadut m anmMaz), MOJCKYJISAPHON (YIJICKHCIBIA Ta3, MOM), METAIUIMYECKON (HATpUi, MarHui,
Menb). PemieHne mpakTHYeCKHX 3aJaHWi Ha COCTABJICHHME AJIEKTPOHHO-TpaduuecKkux (Gpopmyi
3J1eMeHTOB 14 nepuoaoB

OK 01,

I[IK 1.5,
IIK 2.2, IIK
3.1,

IIK 3.2.

Tema 1.4.
Knaccudukanus,

¥ HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanusa Heoprannueckux BemecTs. HoMeHkaTypa HEOpraHu4eCcKuX BEIECTB (OKCUIBL,
TUAPOKCHJIBI, KHUCJIOTBI, COJH). BeriecTBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHUSI.
ArperatHble cocTosHUS BemiecTBa. Kpucrammmueckue u amopdHBIE BelIeCTBA. 3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEHICTOK (aTOMHAas, MOJICKYJIsipHasi,
MOHHAsI, MeTAIITN4ecKast). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA KPUCTAITNYECKON PEIIETKU

IlpakTH4yecKkue 3aHATHSA

[Ipaktuueckast pabora Ne 4. «HomeHknarypa HEOpPraHM4eCKMX BeLIeCTB». PelieHue
NPAKTUYECKUX 33JaHUM MO KiIaccU(pUKAMM, HOMEHKJIAType M XUMHUYECKUM (opmysam
HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIaccoB (yrapHbld Ta3, YIVIEKHCIBIM Tra3, aMMHax,
raiieHas HM3BeCTb, HEralleHass W3BeCTb, MHUTbEBas COJAa M JPYruX): Ha3BaHUs BELIECTB IO
MexayHapoaHoit (MIOITAK) wim TpuBHanbHOW HOMEHKJIAType M COCTaBJIEHHE (DOPMYJIIbI
XMMHUYECKHX BEIIECTB, OIpelesieHue MPUHAIIEKHOCTH K kiaccy. [louck undopmanum mno
Ha3BaHMSIM, UJIEHTU(PUKATOpaM, CTPYKTYpHBIM (popmyiam. AHaIU3 XUMUYECKOW HMH(OpManuu,
MOJTy4aeMoil M3 pa3HbIX HCTOYHMKOB (CpPEeICTB MaccoBo HHQopmauuu, cerb HHTepHET n

Jipyrue)

OK 01,
OK 02,
K 1.5., TIK
2.2, TIK 3.1,
MK 3.2.

Tema 1.5.
THUIbI XUMHYECKUX PEaKIHi

Conep:xxanue yueOHOro MaTepuaJia

Xumuyeckass peakuus. Kiaccupukanms XUMHYECKMX peakluii B HEOpPraHW4yeckol u
OpraHMYECKON XUMHH. 3aKOHBI COXPAHEHMS MAacChl BEIIECTBA, COXPAHEHUS M IPEBPALICHUS
SHEPruu MPH XUMUYECKUX peakuusx. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu (ypaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS,  CTCIEHb  OKUCJICHUS, OKUCIMTEIb U  BOCCTAaHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM B IPUPOJE, IPOU3BOACTBEHHBIX IpoLEeccax U
KU3HEJEATEIIBHOCTH OPTraHU3MOB)

OK 01,
MK 1.5., TIK
2.2, TIK3.1,,
TK 3.2.
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Tewma 1.6. Conep:xaHue yueOHOro MaTepuaJa 2 OK 01,
CKOpOoCTbh XMMHUYECKUX CKOpOCTh peakuuu, €€ 3aBHCHUMOCTb OT pa3IMyHBIX (DAaKTOPOB: MPHUPOJIBI pPearupyromux OK 02,
peakuii. XUMHYECKOe BEILIECTB, KOHIEHTPALMU PpEarupyroolux BelIECTB, TEMIEPAaTypbl U IUIOIIATU PEaKIMOHHON IIK 1.5,
paBHOBECHE noBepxHOCTU. TerioBbie 3 (HEKTh XMMUYECKUX PEaKIHi: 9K30- U SHJOTEPMUYECKUE PEaKIUH. 1 K 2.2, TIK
OOpatumble peakiuu. XUMUYeCKoe paBHOBecHe. DaKTOpbl, BIUSIOLUIME HA COCTOSHUE 3.1,
XMMHUYECKOTO paBHOBeCUs (KOHLIEHTpAIMsl PEarceHTOB WJIM HPOAYKTOB DPEAKIUH, JaBJICHUE, IIK 3.2.
temmneparypa). [Tpunmnun Jle [llaTense
IIpakTHYeckne 3aHATHS
[Ipaktrueckas pabora Ne 5. «BnusHue pa3nuyHbIX (AKTOPOB HAa CKOPOCTh XUMHYECKOU
peakiumny. Perenne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1aHUI HA aHAIN3 (PAKTOPOB, BIUSAIONIIMX HA
W3MEHEHHE CKOPOCTH XMMHUYECKOM peakinuu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEeaKIHu OT 1
MPUCYTCTBUS KaTajl3aTopa Ha IpPUMEPE pa3IoKEHHUs IEpPOKCHAa BOJOPOJA C IOMOUIBIO
OUOKCHJIa MapraHila W Karaja3bl. PelieHue mNpakTUKO-OPHUEHTUPOBAHHBIX 33JaHUN Ha
npuMmeHenue npuHiuna Jle-Illatenbe a1 HaxOXKAEHWS] HANpPaBJIEHUS CMEIICHUS pPaBHOBECHUS
XMMHUYECKOHN peakly 1 aHaiu3 (pakTopoB, BIUSIONINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Tema 1.7. Coaeprxanue yueOHOIro MaTepuasa S OK 01,
PactBopbI, TEOpUS PactBopbl. Buabl pacTBOpOB MO COAEP)KAHUIO PACTBOPEHHOTO BellecTBa. PacTBOPHUMOCTS. OK 02,
ANEKTPOIUTUYECKON [lonsaTne 0 nucnepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas a0 2 OK 04,
JMCCOLUALUY U MOHHBIH OOMEH |BemecTBa B pactBope. IloHsTrHe 0 BomopoaHoM mokasateine (pH) pactBopa. DIeKTpOIUTHYECKAsS OK 07,
nuccormanus. CHUIbHbBIE U ClIa0ble SJIEKTPOJIMTHI, HEAJICKTPOJIUTHI. Peakiimu noHHOro oOMeHa IIK 1.5., TIK
JlaGopaTopHble 3aHATHS 22,1IK 3.1,
HNHaTepakTHBHAsA BUPTyaJbHas JadopaTopHasi pabora TK 3.2.
JlaGopaTtopnast pa6ora Nel «IIpurotoBienue pactBopoB». [IpuroroBieHue pacTBOpOB 3alaHHON
MaccoBOM JloJIed pacTBOPEHHOI'O BEIIECTBA, IPOBEJCHHME peakluii HOHHOro OOMeHa, 2
OTIpe/IeNIEHUE Cpe/bl PacTBOPOB BELIECTB C MOMOIIbIO YHHUBEPCAJIBHOTO HMHAMKaTOpa (KHcias,
HEWTpaibHas, LIENOYHas1). 3aJaHusl HAa COCTABJICHHE HOHHBIX peakiui. PelieHne mpakTHUKO-
OpUEHTUPOBAHHBIX pacueTHBIX 3aJaHUl Ha pacTBOPbI, MHCIONb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKA
CtpoeHue BellecTBa U XMMHUYECKHE peakiuu (1o paszaeny 1)
KonTpoubsnas padora 1 1
Pa3nes 2. Heoprannueckasi XuMus 9
Tema 2.1. \ Conep:xaHue yueOHOro MaTepuaJa 6 OK 01, OK 02,
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®usuko-xuMuieckue cpoiictBa|Metamibl. Ilonoxkenne MetaimoB B [leproanyeckol cHCTEME XHMHUYECKHX HJIEMEHTOB. OK 04

HEOPTaHWYECKUX BEIECTB Oco0OEHHOCTH CTPOCHHSI JJIEKTPOHHBIX 000JI0YeK aroMoB MeTauioB. OOmue Quandeckue K 1.5., I[IK
cBoiicTBa MeTauioB. CIJIaBbl METAUIOB. OJICKTPOXUMHUUYECKUW Ppsifi HANPSHKEHUH METaJlIoB. 1 2.2, 1IK 3.1,
XUMHYECKUE CBOMCTBA BAXKHEUIIUX METALIOB (HATpWil, KaJMid, KaJbLMM, MAarHuid, aTlOMUHHMH, IIK 3.2.

IIMHK, XpOM, JK€JIe30, MeIb) U uX coeauHeHwi. OOmue crnocoObl TMOJMYyYEeHHUS METAILIOB.
[TpumeHeHre MEeTaIIIOB B OBITY 1 TEXHUKE

Hewmeramibl. [lonoxxenue nemetraioB B [lepuogunyeckoil cucteMe Xxumudeckux snemeHTon .M.
MemnzeneeBa 1 OCOOCHHOCTH CTPOCHHUSI aTOMOB. PU3NYECKUE CBOMCTBA HEMETAIIOB. AJTOTPOITUS
HEMEeTa/UIOB (Ha mpuMepe Kuciopona, cepbl, pochopa u yriaepoma). XuMUUECKHE CBOMCTBA U

MPUMEHECHNE BRKHEUIIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, hocdopa, yriepoaa u KpeMHUs) 1
U WX COCIWHCHHHA (OKCHIIOB, KHCIIOPOJCOACPKAIIMX KHUCIOT, BOJOPOJHBIX COCIUHECHHM).
IIprimeHeHne BaKHENIINX HEMETAIJIIOB U UX COEAMHEHUI

XHWMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEHIECTB (OKCHIOB, THIPOKCHIOB,
KHCJIOT, cojied u 1p.). ['eHeTnueckas CBs3b HEOPTraHWYECKHUX BEIIECTB, MPUHAICKANUX K 2

pa3IM4YHBIM KJjlaccaM. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB IIPOCTBIX BELLECTB, BOAOPOIHBIX
COEJIMHEHUH, BHICIIMX OKCHJIOB U THJPOKCUIIOB

IlpakTH4yecKkue 3aHATHSA

[IpaxTrueckast padora Ne 6. «DU3NKO-XUMHUECKUE CBOMCTBA HEOPTaHMUECKUX BEIIECTB.
CocraBneHne ypaBHEHHUH XMMMYECKHX pEaKIMH C€ y4yaCTMEM MPOCTBIX M CIOXHBIX
HEOPraHMYECKUX BEILIECTB: METAUIOB M HEMETAIOB; OKCUIOB METAJJIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPraHWYECKHX KHCIOT, OCHOBAaHMH M aM(OTEPHBIX T'HJIPOKCUIOB;
HEOpPraHMYECKUX COJIeH, XapaKTepU3yIOUIMX UX cBOicTBa. Pacuérhl Macchl BenecTBa Ui 00bEMa
ra3oB 0 M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OJHOIO M3 y4YacCTBYIOIIMX B
peaKkLuy BElIeCTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOJYKTOB PEaKLUU, €CIH
OJIHO U3 BEILECTB UMEET ITpUMeECH. PelieHne npakTuKo-OpUEeHTHPOBAHHBIX 3a/1aHUK Ha CBOMCTBA,
COCTaB, MOJIy4eHHE U 0€30I1aCHOE HUCI0JIb30BAHUE BaKHEHIIMX HEOPraHMUECKUX BELIECTB B OBITY 2
U Ipo(hecCUOHANBHOM eI TeIbHOCTH YeOBEeKa
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Tema 2.2. Conep:xaHue yueOHOro MaTepuaJa 2 OK 01, OK 02,
Wnentuduxanus JlabopaTopHble 3aHATHSA OK 04,
HEOPraHMICCKUX BCIIECTB JlaGopatopnass pabora Ne 2 «MaeHtudukanus HEOPraHMYECKUX BeEUIECTB». PemieHue IIK'15,
SKCHEPUMEHTAJbHBIX 3aJjad 110 XUMHMYECKHMM CBOICTBaM METAUIOB M HEMETaUIOB, IIO IK2.2.,
paclo3HaBaHUIO U IIOJYYEHHUIO COEAMHEHMM METAJUZIOB M HEMETauloB (B3aUMOJAEHCTBHE 2 IIK'3.1,
THJIPOKCUA AIFOMUHMS C PACTBOpaMM KUCJIOT U IIeJoYeH,). MnenTudukanns HeopraHn4eckux TK 3.2.
BEIIECTB C HCIOJb30BaHUEM HUX (U3UKO-XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KadecTBeHHble peakuuu Ha cyibdarT-, KapOOHAT- U XJIOPUA-aHUOHBI, HAa KaTHOHBI
METAJIJIOB ¥ KATHOH aMMOHUS
KonTposbHas padora 2 CBolicTBa HEOPraHUYECKUX BELLECTB (110 pasnueiy 2)
Pa3nen 3. TeopeTnueckue OCHOBBI OPraHUYeCKO XUMUM 4
Tema 3.1. Coaeprxanue yueOHOIro MaTepuasa 4 OK 01,
Knaccudukanus, crpoenue u|llpeqmer opraHMYecKOd XUMHUH: ¢€ BOSHHKHOBEHHE, PA3BUTHE U 3HAYCHHE B MOJYYCHUH HOBBIX IIK 1.5,
HOMEHKJIaTypa  OpPraHMYECKHUX [BEIIECTB U MaTepuasioB. Teopus cTpoeHusi opraHumdeckux coeauHeHuil A.M. Bbyrneposa, eé K 2.2, TIK
BEIIIECTB OCHOBHBbIE T0J0kKeHUsA. CTpyKTypHBbIe (POpMYJIbl OpraHMYECKHX BellecTB. ['omosorus, usomepus. 3.1,
XuMHYecKas CBsA3b B OPraHUYECKUX COESAMHEHUSX: KpaTHbIE CBA3M, G- U T-CBsi3u. [Ipencrasnenue 2 I1K 3.2.
0 Kijaccu(puKalMyl OpraHWYeckux BemlecTB. HomeHkiaTypa OpraHM4ecKUX COEIUHEHUM
(cucremaTnueckas) W TpPUBHAIbHBIE HAa3BaHUS BAXKHEWIIUX MPEJCTaBUTENIEH  KJIaccoB
OpPraHUYECKUX BELIECTB
IIpakTnyeckue 3aHATHSA
[Tpaktuyeckas pabora Ne 7. «HomeHkiaTypa opraHudeckux BemiecTB». (O3HaKOMIIEHHE C
oOpa3liaMu OpraHMYecKHX BEILECTB W MaTepHajlaMd Ha HUX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIeCTB, HAOJIOJEHHWEe W ONUCAaHHE JEMOHCTPAIlMOHHBIX OMNBITOB 110
IPEBPAIEHUIO OPraHUYECKUX BEIIECTB MPH HarpeBaHUM (IJIaBlIeHHUE, OOYTIMBAaHUE U TOPEHHUE). 5
CocraBneHne TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OPMYJT OpPraHUYECKHX BEIECTB
OTIENbHBIX KJIACCOB, MCHOJB3Ysl MX Ha3BaHMsS 10 CHCTEMAaTUYECKOM M TPUBUAIBHON
HOMEHKJIaType (STHJIEH, aleTWeH, IJUIepuH, (eHon, (opManbIerus, yKCycHas KHUCIOTa,
rmnrH). PacueTsl npocteiinieil popMyiibl OpraHUYECKON MOJEKYJbl, UCXOJ U3 DJIEMEHTHOIO
cocraBa (B %).
Paszen 4. YriieBoaopoabl 10
Tema 4.1. Conepskanue y4eGHOro MaTepuasa 8 OK 01, OK 02,
VTIeBOIOpOIbl M HX [IpenenbHbIe YIIEBOAOPOIBI (AIKaHbI): COCTAB M CTPOEHUE, TOMOJIOTHIECKUH psijl. MeTaH U dTaH: OK 04,
HPUPOJHBIC HCTOYHUKN COCTaB, CTpOeHHe, (pU3MUeCKHMe M XUMHUYECKHE CBOWCTBa (peakiMM 3aMEIICHHs U TOpEHHs), 2 K 1.5, IIK
22.,1IK 3.1,

MOJIY4YCHHUEC U TPUMCHCHHUC.
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HenpenenbHble yriaeBogopos! (aIKEHbI, aTKaAUEHBI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHME, FOMOJIOTMYECKUH psl. DTUIEH U NPOIWIEH: COCTaB, CTPOCHHUE,
(du3nyeckue 1 XMMHUYECKUE CBOMCTBA (peakLUu T'HAPUPOBAHMs, FaJOT€HUPOBAHUS, THApaTaluHy,
OKHUCJICHHS M TOJMMEpPU3ALMK) I[IOJIyueHUE U IpUMEHeHHe. AnkaaueHsl: OyragueH-1,3 u
MeTUIOyTaaueH-1,3, XuMHUUEeCKoe CTPOeHHE, CBOMCTBA (peaKlys MOJUMEepU3aliK), IPUMEHEHNE
(11 cuHTE3a NPUPOJHOIO M CHUHTETHMYECKOIO KaydyKa W pe3HHbI). AJIKMHBI: COCTaB H
O0COOEHHOCTH CTPOEHHS, I'OMOJIOTMYECKUH psiA. ALETHIEH: COCTaB, XMMUYECKOE CTPOCHHE,
¢u3nueckue U XMMHUYECKHE CBOMCTBA (pEakUy TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATALIIH
TOpEHNs), MOTy4YeHHE U IPUMEHEHUE (UCTOYHHUK BBICOKOTEMIIEPATYPHOrO IJIAMEHHU Ul CBApKU U
PE3KU METaJJIOB)

Apomaruyeckue yrieBoAopoib! (apeHbl). beH3on u Toiyon: cocraB, cTpoeHHe, (pU3NYECKUEe U
XUMHYECKHE CBOMCTBA (peakUuy raJlor€HUPOBAHUSI M HUTPOBAHUS), MOJYYEHHE U IPUMEHEHUE.
TokcnyHOCTh apeHOB (BiIMsHUE OEH30Jla Ha OpPraHU3M uelloBeKa). I'eHeTHueckasl CBA3b MEXIY
YII€BOAOPOAAMH, NPHUHAUICKAINMMHU K pa3iiMuHbIM  KiaccaM. llpuponHbple HMCTOYHUKU
yrieBoaopoaoB. Ilpupoanslii ra3 u nomyTtHsle HedTsHble ra3pl. Hegrh n e€ mpoucxoxiaeHue.
Crioco0b1 mepepaboTKH HEPTH: TIepEeroHKa, KPEKHHT (TEPMUYECKUH, KATATUTUICCKUN ), TTHPOIIH3.
[TponykThI nepepadoTKu HedTH, ux IpPUMEHEHHE B IPOMBIIIIECHHOCTH
u B ObITy. KaMeHHBII yToJIb U MPOIYKTHI €r0 NepepadoTKH.

IIK 3.2.

Tema 4.2.
du3znko-xuMHUEeCKUEe CBOWCTBA
YIJIEBOAOPOIOB

Coaep:xanue yue0HOro MaTepHaJia

JlabopaTropHble 3aHATHUS

JlaGopatopHass pab6ota Ne 3 «CBoiicTBa yrieBogopoaoB». TpuBualibHas U MEXIyHapoaHas
HOMEHKJIaTypa, XHMHUYECKHE CBOMCTBA, CHOCOOBI IMOJIy4e€HHUs YriaeBoaopoAoB. I[lomyuenue
ATWJIEHA U H3Y4YEHHE €r0o CBOMCTB. MOAEIMPOBAHHME MOJIEKY] M XUMHYECKHMX IPEBPALLECHUN
YIJI€BOJIOPOAOB (Ha MpUMEpPE ITaHa, ITHUIICHA, alleTUJIeHa U Jp.) ¥ TaJOr€HONPOU3BOIHBIX

OK 02, OK 04,

Pa3nen 5. Kucioponocoaepskamme opranHudecKue coeIMHeHUus

12

Tema 5.1.
Cnuptsl. @eHon

Coaep:xanue yue0HOro MaTepHaJia

[IpenenbHBIE OJJHOATOMHBIE CIIUPTHI (METAHOJ M 3TAHOJI): CTPOEHUE, PU3NUECKHE U XUMUYECKUE
CBOICTBa (peakluMM C aKTUBHBIMU METaJJIaMH, TaJIOT€HOBOJIOPOJAaMHU, TOPEHUE), MPUMEHEHHE.
Bomopoaabie CBS3U MEXKIy MOJCKyJIaMd CHUPTOB. DU3MOIIOTHYECKOE JICHCTBHE METAHOIA W
9TaHOJA HAa OpraHu3M uYeloBeka. MHOTOaTOMHBIE CIHUPTHI (ITHICHTIUKONh M TIHICPUH):
CTpoeHHe, PU3NYECKUE U XMMHYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEJIOYHBIMU MeTallJIaMH,
KaueCTBEHHAs] PeaKIisi Ha MHOTOATOMHBIE CIUPTHI). DU3NOIOTUYECKOE JCUCTBUE HA OPraHU3M
YCJIOBCKA. HpI/IMeHeHI/Ie TIIMUEprHAa U OTUIICHIJIMKOJIA.

®enon. CtpoeHHe MONEKYNbI, (pU3UYEeCKHe W XUMHUYECKHE CBOWcTBa (eHoNa. TOKCHYHOCTh
denona, ero GuU3NOIOTHIECKOE IEUCTBUE HA OPTaHU3M YesoBeka. [Ipumenenue dhenora

OK 01, OK 07
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Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHUCITOTHI.
Crnoxuble 3¢upbl

Conep:kanue y4eOHOTo MaTepuaJia

Anpaeruapl W KeTOHBI ((hopManmbAeTHi, aleTalbIeru], aleTOH): CTPOCHue, (pu3mveckue u
XMMHUYECKHE CBOWCTBA (PEaKLMM OKHCICHHMS U BOCCTAHOBIIEHUS, KAYECTBEHHBIC PpEaKIUH),
nojy4yeHue u npuMmeHeHne. OTHOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAs U
YKCYCHasi KMCJIOTBI): CTpoeHHe, (U3nYeckue U XMMHUYEeCKHe CBOMcTBa (00IIMe CBOWCTBA KHCIIOT,
peakuus sTepudukanum), nosyueHue U npuMeHenue. CreaprHOBas M OJICMHOBAS KHUCIOTHI Kak
IPEJCTaBUTENN BBICIIMX KAPOOHOBBIX KMCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX
moromee aeiictBue. CliokHble A(UPHI KaK IMPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cJ10%kHBIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xupos. buosorndeckas poJib )KUpPOB

OK 01, OK 02,
OK 04

Tema 5.3.
Yrnesoanl

Coaep:xanue yueOHOT0 MaTepHaJia

YrneBoapl: cocTaB, Kiaccu(uKalus yrieBoJoB (MOHO-, TU- WU ToJucaxapuubl). [rokoza —
IPOCTEHIINKA MOHOCAaXapHa: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKUE U XHMUYECKHE
CBOIiCTBa TIIOKO3bI (B3aummojeiictBue ¢ ruapokcugoM Meau (II), oxucieHue amMMUa4YHBIM
pacTBopoM okcuaa cepedpa (1), BoccraHoBIeHHE, OPOKEHUE TIIFOKO3bI), HAXOXKICHHUE B MPUPOJIC,
NPUMEHEHHUE TIIOKO3bl, OWOJIOTMYECKass pPOJb B JKU3HENCSATENLHOCTH OpraHM3Ma 4eJOBeKa.
®orocunTe3. PpyKkTO3a KaK U30MEP IITHOKO3bI.

Caxapo3za — mpeAcTaBUTEIb AWCAXapUIOB, THAPOIU3 Caxapo3bl, HAXOXJACHHWE B MIpUpOIE U
npuMeHenne. [lonmcaxapuapl: Kpaxmal M IeJUTI0NI03a KaK MPHUPOJHBIE moauMmepsl. CTpoeHne
Kpaxmala ¥ IeJUTI0N03bl, (U3NYECKHe M XHUMHUYECKHE CBOMCTBAa Kpaxmana (TUIPOJH3,
KauCCTBCHHAsA pCaKnus C I/IOI[OM)

OK 01, OK 02,
OK 04

Tema 5.4.

Du3NKO-XUMHUYCSCKHE CBOICTBA
KHUCJIOPOAOCOIEPKALUX
OPraHUYECKHX COCTUHEHUHN

Coaep:xanue yueOHOro MaTepHaJia

HpaKTuqecm[e 3aHATHSA

[Tpaktueckass pabora Ne 8. «HomeHknarypa KHCIOPOAOCOAEPKAIIUX OPraHUYECKUX
coeHeHu». TpuBnanbHas U MeXyHapoAHas HOMEHKIIATYpa, XUMUUYECKUE CBOMCTBA, CITOCOObI
MOJIyYeHUsI CHOUPTOB U (HEeHOJIOB, KapOOHOBBIX KHUCIOT M 3(HUPOB, albIAETUIOB U KETOHOB.
CocraBieHne cxeM peakiuil (B TOM 4YHCIIE M0 NPEUIOKEHHBIM LENOYKaM IPEBpaIlleHUN),
XapaKTEpU3YIOIINX XMMHUYECKUE CBOMCTBA KMCIOPOAOCOIEP/KAUINX OPraHMYECKUX COCTUHEHHUM

[Tpaktuyeckas pabdora Ne 9. «Xumuyeckue U (PU3MUECKUE CBOMCTBAa KUCIOPOIOCOAEPIKAIINX
OpraHMYecKUX coeauHeHus». IIpoBeneHue, HaOMIOJEHHWE W OIMUCAaHUE JEMOHCTPALMOHHBIX
OTIBITOB: TOPEHUE CITUPTOB, KAUECTBEHHbIE PEAKIIUU OJHOATOMHBIX CIIUPTOB (OKUCIIEHUE ITAHOJIA
okcuaoM meau (11)), MHOroaTOMHBIX CIUPTOB (B3aUMOJEHCTBHUE IIIUIEPUHA C TUAPOKCUIOM MEIU
(1)), anprernoB (OKHCIEHUE aMMHUAYHBIM pacTBOpoM okcuza cepedpa(l) u ruapokcuaom menu
(1), B3aumoeiicTBHE KpaxMaiia ¢ HOJI0M), H3y4YEeHUE CBOWCTB PACTBOPA YKCYCHOW KUCIOTBI

OK 01, OK 02,
OK 04
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Pa3znea 6. A3orconepxaiye opranHndecKue coe{uHeHust

S

Tema 6.1.
AMMHEL.
AMMHOKHCIOTEL.
benkn

Coaep:xanue yueOHOT0 MaTepHaJia

AMUHBI: METHUJIAMHH — TPOCTCHINNN TPEICTaBUTEIh aMHHOB: COCTaB, XMMHUYECKOE CTPOCHHE,
bu3HYECKre M XUMUIECKIE CBOMCTBA, HAXOXKCHUE B IPUPOJIC.

AMHHOKHCJIOTBI Kak aM(OTepHbIC OpPraHWYECKHE COeAMHCHHS. DU3MUecKHe M XUMHUYCCKUE
CBOMCTBA aMHHOKHCIOT (Ha MpUMepe TIWIMHA). buomormdyeckoe 3Ha4YeHHWE AMHUHOKHUCIIOT.
[MenTuapl. benku kxak MpupoaHbIC MOIMMEpHl. [lepBrUYHas, BTOpHYHAS M TPETHYHAs CTPYKTypa
OenkoB. XWMHYECKHE CBOWCTBA OCNKOB: THIPOJH3, JEHATYpalus, KaueCTBEHHBIC PEaKIUd Ha
Oenku

HpaKaneCRne 3aHATHSA

[Tpaktnyeckas padora Ne 10. «CBoiicTBa a30TOCOAEPIKAIINUX OPraHUUECKUX COSAUHEHUI.
®uznyeckue M XUMHYECKHE CBOWCTBA aMUHOB (pEakUMM C KHUCIOTaMU U TOpEHus) u
aMHHOKHUCIIOT (Ha mpuMmepe riuuuHa). HaGmoneHue U onucaHue JeMOHCTPAllMOHHBIX OIBITOB:
JieHaTypanysi OEJIKOB IPU HarpeBaHUM, LIBETHbIE peaKuu OEJIKOB

OK 01, OK 02,
OK 04

Pa3znes 7. BbicOKOMOJIEKYJ/IsIPHBIE COeINHEHUS

Tema 7.1.
[ImacTmaccel.
Kayuyku. Bonokna

Coaep:xxanue yue0HOro MaTepHaJia

HpaKaneCRue 3aHATHSA

[Tpaktuyeckas pabora Ne 11. «CuHTe3, aHanmu3 M KilaccU(UKALUS BBICOKOMOJEKYISIPHBIX
coequHeHui». OCHOBHBIE NOHATHUS XHMHUU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp,
MIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IIOJIMMEPHU3aLUU, CPEAHssl MOJIEKYJSpHas Macca.
OcCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCAUHEHMH — TMOJIMMepu3alus u
nojaukoHjeHcanus. O3HakomileHHe ¢ oOpa3lamMy MPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, KAay4yKOB: IIACTMAcChl (IIOJUATUIICH, TOJMIPONWIEH, MOJUBUHWIXIOPHL,
HOJUCTUPOIN); HATypalbHBIH M CHHTETHUYECKHE Kayuyyku (OyTaJueHOBBIH, XJIOPONPEHOBBIM M
M30IPEHOBBIN); BOJOKHA (HATypajbHBIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (All€TaTHOE
BOJIOKHO, BCK032a), CHHTETHYECKHE (KalpoH U JIaBCaH)

OK 01, OK 02,
OK 04, IIK
1.5.,1IK 2.2,
IK 3.1.,

IIK 3.2.

KonTposbnas padora 3

CTpyKTypa 1 CBOICTBa OPraHUYECKUX BelecTs (110 pazaenam 3-7)

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COEpPKaAHMeE (COIePKAHNE TPUKJIATHOTO MOTYJIS)

Pa3nes 8. Xumus B ObITY M IPOM3BOACTBEHHOM JeATEJIbHOCTH YeJI0BEKA

OK 01, OK 02,
OK 04, OK 07,
IIK 1.5, IIK
2.2, TIK 3.1,,
I1IK 3.2.
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Tema 8.1.

XUMHUYECKHE TEXHOJIOTUH B
IIOBCEIHEBHOMN U
npoecCHOHATBLHOM
eITEIbHOCTH YeJIoBEKa

Conep:kanue y4eOHOT0 MaTepHuaJia

[IpaBuia SKOJIOTHYECKH I1eIeCOO0PAa3HOro MOBEACHUS B OBITY M TPYIOBOH JEATEIHLHOCTH B
LEeIsIX COXPaHEHHUsSI CBOETO 370POBbS M OKpYXKAIOUIEH MPUPOTHONW Cpellbl, OMAacHOCTh
BO3JCHCTBUSl HA JKHUBBIE OPraHU3Mbl OPraHUYECKUX BEILECTB OTHENbHBIX  KJIACCOB
(yrneBomopobl, CHUPTHI, (DEHONBI, XJIOPOPraHUYECKUE MPOU3BOAHbBIC, aTbACTUABI U 1p.),
[I0Ka3aTeib IPEAebHO JOMYCTUMOM KOHLEHTPAallMU U €ro HCIoib3oBaHue. Poinb xumuu B
0o0ecreYeHnr 93KOJOTUYECKOW, HSHEpPreTMYecKod ¢ NHUIIeBOH 0e30macHOCTH, pPa3BUTUU
MEIULUHBI, CO3JaHWM HOBBIX MAaTEpUANOB (B 3aBUCUMOCTH OT BHJa MNPOGECCHOHAIBHOM
JEeSITeNIbHOCTH), HOBBIX UCTOYHHKOB SHEPruu (aJbTepHATUBHBIE UCTOYHUKHU dHeprun). [lonsrue
0 HAYYHBIX METOJaX MO3HAHUS BELIECTB M XMMHYECKHX peakiuil. IlpeacraBnenus 06 oOmmx
HAyYHBIX MPHUHIMUIAX [POMBIIIJICHHOTO TMOJIYYeHHUs] BaXKHEMIIUX BeIIeCTB (HAa MpUMepax
IIPOM3BOJICTBA aMMHUAaKa, CEPHON KUCIIOThI, METaHoJ1a). XUMHS U 3[J0POBbE UEIOBEKA: IpaBUiIa
0€30MacHOT0 UCMOJIb30BaHUS JIEKAPCTBEHHBIX MpPErnapaToB, OBITOBOM XMMHUU B MOBCEIHEBHOMN
KUZHU

IlpakTH4yecKkue 3aHATHSA

[Tpaktnueckass padora Ne 12. «IIpuMeHeHHE XMMMUYECKHX BEIECTB M TEXHOJOTUH C Y4ETOM
Oyaymelt npodeccuoHanbHOM aeATeslbHOCTUY. PelneHne keic-3aady MO TeMaM: IHILIEBbIE
IPOJYKTHI, OCHOBBI PAllMOHAJIBHOTO NMUTAHMSI, BaKHEHUILINE CTPOUTENbHbIE U KOHCTPYKIMOHHbIE
MaTepHalbl, CEIbCKOXO035ICTBEHHOE MTPOU3BOJICTBO, KPACKH, CTEKIJIO, KepaMHKa, MaTepuaibl AJs
AIIEKTPOHUKH, HAaHOMAaTepHallbl, TEKCTUJIbHbIE BOJIOKHA, UCTOYHUKU SHEPTUU, OpPraHUYECKHEe U
MHUHepaJibHble yIOOpEeHHUs, JEeKapCTBEHHbIE M KOCMETMYECKHE Ipemnaparbl, ObITOBas XHUMHUs,
MaTepuaibl W3 HMCKYCCTBEHHBIX M CHHTETHYECKMX BOJIOKOH. 3ammra: IlpencraBieHue
pe3yibTaTOB pelleHus Keic-3ajad B (opMe MUHHM-IOKIAAa (AOMYCKaeTcs HCIOJIb30BaHUE
rpaUyecKrx U MPe3eHTAIlMOHHBIX MaTepUaoOB)

CamocrosiTeibHas paboTa

CocraBnenue oOoOmaonmx Tabaul 1mo teMam M pasfenam. [loaroroBka MH(MOPMALMOHHBIX
CoOOIlleHUH, € JAEMOHCTpauued COOpaHHBIX CTYAEHTOM BEIIECTB UM  MaTepHalioB,
WITIOCTPUPYIOIMX JaHHBIA pa3zien yueOHOM TUCIUIUIMHBL.

36

Hroro:

72

IpomeskyTouHasi arTecTamus no gucuuiinne (TuddepeHnpoBaHHbIN 3a4eT), 4 cemecmp

Bcero:

108
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3. YCJIOBUs PEAJIM3ALIMHA ITPOT'PAMMbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVINH

3.1. TpeOGoBaHUsI K MUHUMAJIBLHOMY MAaTEPUATIbHO-TEXHHYECKOMY 00ecTedeHuI0
Peanuzarus mporpamMmbl TUCITUTIIIMHBI TPEOYET HATUYHS:

— y4eOHOro KaOWMHETa TyMaHUTAPHBIX H  COINHMAIBHO-DKOHOMHYECKHUX  JUCHUILIVH,
OCHAIIIECHHOTO O00OpY/JOBaHUWEM: CTOJ, CTyJd TPENoJaBareis; CTOJN, CTYJ1 YYeHHYecKui (1o
KOJIMYECTBY CTYJICHTOB B TPYMIIE); MKAa(bI; CTEIUIAXKHU 1T MATEPHAIOB U MPOEKTOB; KOMITbIOTEPHAS
TEXHHKA C BO3MOXXHOCTBIO TOJKIIOYCHHUS K WH()OPMANMOHHO-TEICKOMMYHUKAIIMOHHOW CETH
«HTEepHeTY; UHTEPAaKTUBHAS 10CKA;

— OubnmoTeKa, YuTaIbHBIN 337 ¢ BEIXOJOM B CeTh MIHTEpHET;

— BHpTYyalbHas J1abopaTropus

3.2. UupopMmannoHHOe o0ecniedeHre peaju3aluu NporpaMmbl

JUis peannzanuu nporpamMmbl OMOIMOTEUHBIH (OHJ 00pa30BaTENbHOM OpraHU3alUK JOJKEH
UMETb NIeYaTHBIC W/UITH JIEKTPOHHBIE 00pa3oBaTeIbHbIC M HH(POPMAIIMOHHBIE PECYPCHI.

bubnuoreunsiit pona oOpa3oBaTesbHON OpraHU3alUU YKOMIUIEKTOBAH I€UYaTHBIMU M3/1aHUSMU
u3 pacuera He MeHee (0,25 3K3eMIUIsIpa KakJI0ro M3 WU3/1aHuM, yKa3aHHBIX B IPOrpaMMe Ha OIHOIO
o0yyarolerocss M3 4YMcia JIML, OJHOBPEMEHHO OCBAMBAIOLIMX COOTBETCTBYIOIIYIO TUCLMILIMHY.
Cnucok, MOKeT ObITh TOTIOJHEH HOBBIMU H3/IaHUSIMU.

OOyuaromiyecs UHBAJIUABI U JIMIA C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 310pPOBbsSI 00€CIIeUEHBI
AJIEKTPOHHBIMU Y4€OHBIMHM W3JIaHUSMH, aJallTUPOBAHHBIMU B COOTBETCTBUU C HUX HO30JOIMYECKOMN
CPYIIION.

3.2.1. O0s13aTeIbHBIE TEYATHBIE H3IAHUSA .

1. T'abpuensn O.C., Octpoymos U.I'., CnankoB C.A. Xumus (6a3oBbiii ypoBens) 10,11 kmace/ O.C.
[a6puensa, U.I. Octpoymos, C.A. Crnankos.- M:AO «M3natenberBo «lIpocBemenne» .- 2023.-
243c.

2. Xumusi: y4eOHMK JUIsI  cpefaHero mpodeccnoHanmbHOro odpasosanus/ FO. A. Jlebenes,
I'. H. ®anees, A. M. T'ony6es, B. H. IllanoBan; mox oOmieit penakumein I'. H. daneeBa. — 2-e
U3, mepepad. u qor. — Mocka: U3natensctBo FOpaiit, 2024. — 431 ¢. — (IIpodeccronanbroe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: anekrponHblii // OO6pa3zoBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537876

3.2.2. DJIeKTPOHHbIE U3AHMS

1. Andwunorenora, M. B. Xumwus: ydeOHUK U TPAKTUKyM [UJIsI CpEIHETO MpodhecCHOHATBLHOTO
oOpazoBanus / U. B. Audunorenosa, A. B. ba6kos, B. A. [TonikoB. — 2-e u3 ., ucnp. u A0M. —
Mocksa: U3patensctBo FOpaiit, 2024. — 291 ¢. — (Ilpodeccronansuoe obpazoBanue). —
ISBN 978-5-534-11719-6. — Tekct: snexTpoHHbIN // OOpa3oBatenbHas ruatdopma FOpaiit
[caitT]. — URL.: https://urait.ru/bcode/513807 (mata obpamenus: 06.12.2024).

2. 3ampometoBa, JI. B. Xummus: meroguueckue ykasanus / JI. B. 3ampomeroBa. — Camapa:
CamI'AY, 2024. — 44 c. — Texkcrt: 27eKTpOHHBIN // JlaHb: 31eKTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/259286

3. Tymukmn, E. U. Xwumua. B 2 4. Yacte 1. OOmas u HeopraHuveckass XMMUs: YUICOHUK LIS
cpenHero npodeccruonaabHoro obpazoBanust / E. M. TynukuH. — 2-¢ u3A., UCHp. U JOM. —
Mocksa: U3zmarensctBo FOpaiit, 2024. — 385 ¢. — (IlpodeccnonansHoe oOpa3oBaHue). —
ISBN 978-5-534-02748-8. — Texct: snexTpoHHbIN // OOpa3oBatenbHas ruatdopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/513730 (mnata obpamenus: 06.12.2024).

4. Tynukun, E. U. Xwumusa. B 2 4. Yacte 2. Opranundeckas XUMHA: y4eOHUK AJISI CPEIHEro
npodeccuonansHoro oopazopanus / E. U. TynukwH. — 2-¢ u3Ad., uchp. U jgom. — Mocksa:
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WznarensctBo FOpaiit, 2024. — 197 ¢. — (IIpodeccunonansroe o6pazoBanue). — ISBN 978-5-
534-02749-5. — Texkcrt: anexTponHslii / O6pazoBatensHas muatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513731 (mara obpamenus: 06.12.2024).

Xumusi: yuyeOHHMK i cpegHero mpodeccuoHambHoro obpasoBanus / FO. A. JleGenes,
I'. H. ®agees, A. M. I'ony6es, B. H. [llamoBan; mox o6mieit penakmueit I'. H. ®aneeBa. — 2-¢
u3a., nepepab. wu  gom. —  MockBa:  M3parensctBo  HOpaiit, 2024. — 43lc.—
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-9916-7723-3. — Tekct: 31eKTpOHHBINA //
Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/513073

3.2.3. JlonoJiHUTEJIbHbIE HCTOYHUKH (1pU HEOOX0OUMOCTU).

1.

Ia6puensu, O.C. Xwumumsa: 10 kmacc: ydeOHUK i oOmieoOpa3oBaT.  YYpeKIeHUH /
O.C.I'abpuensH, I'.I'.JIpicoBa. - 2-e u3n ; ucnpasienHoe. - Mocksa: Jpoda, 2002. - 368 c. -
ISBN 5-7107-5429-3. - TekcT: HEMOCPEACTBEHHBIHN

Pymsutuc, I'.E. Xumwusa: Opranmueckas xumus. OcHoBbl obmeit xumuu (OOoOmeHnue wu
yrayonenue 3HaHui): yueOHuk st 11 kmacca obmeo6pazosar. yupexnaenuii / I'.E.Pynsurtuc,
O.I.@enpaman. - 7-¢ uszn. - Mocksa: [Ipocsemenue, 2001. - 160 c. - ISBN 5-09-010346-1. -
TekcT: HenmoCpeCTBEHHBIN

Pymsutuc, I'.E. Xumusa: Opranuueckas xumus: yueOHuk minsa 10 kiacca oOmieoOpasosar.
yupexnenuit / I.E.Pymsutuc, ®@.I'.®enpaman. - 6-e uza. - Mocksa: IIpocsemenue, 1999. - 160
c. - ISBN 5-09-008844-6. - Tekct: HETTOCPEICTBEHHBII

Xumus: 10 kiace: yuebnuk ans obuieoopaszonar. yupexxaenuii / O.C.I'abpuenss u ap. - 3-¢ u3f ;
crepeornniHoe. - MockBa: J[lpoda, 2002. - 304 c. - ISBN 5-7107-5382-3. - Tekcr:
HETOCPECTBEHHBIN

DHIUKIIONEINICCKUAN CIIOBAph FOHOTO XMUMHUKA: ISl CPEIHETr0 M CTapIIero MIKOJILHOTro Bo3pacta /
coct. B.A. Kpurman, B.B. Cranno. - 2-e u3n ; ucnpasieHHoe. - Mocksa: [lenaroruka, 1990. -
320 c. - ISBN 5-7155-0292-6. - TekcT: HenmoCpeICTBEHHBIH
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4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJBHOM

TUCIATLTAHBI

KoHTponb M oOLeHKa pe3yabTaToB OCBOEHHUS O001e00pa30BaTeIbHON IUCIUILIUHbBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBIeHHbIE Ha (JOPMHUPOBAHUE OOLIHX
U po(eccHOHaNbHBIX KOMIIETEHLIUH 10 pa3jiesiaM U TeMaM CoJepkKaHHus y4eOHOro MaTepuaia.

Ob6masi/mpodeccuoHanbHAsA

Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHI
KOMIIEeTeHIHSA
OK 01. Beibupats criocoOb1 Tema 1.1-1.7
peleHus 3a1a4 Tema 2.1,2.2
npo¢eCCuOHAITBHON Tema 3.1
NesTeIbHOCTH MpuMeHuTenbHO K | Tema 4.1
Pa3IMYHBIM KOHTEKCTAM Tema 5.1-5.4 T
€CTUPOBAHUE
Tewma 6.1 .
Tema 7.1 VYcerHblii onpoc
’ Pemrenue pacu€THbIx 3a1a4
Tewma 8.1 Hab
a0JIFOICHUE 32 X0JI0M
OK 02. Hcnonp3oBath Tema 1.2,1.4,1.6,1.7 BBIHOJH?GHI/I?I 0 aKTi[/IKO
COBPEMEHHBIE CPEJICTBA MTOUCKA, Tema 2.1,2.2 ODHEHTIL OBaHEHX saAHH
aHajM3a U UHTEpIIpETaLKU Tema 4.1, 4.2 HI;)GI[CTEII}:JIGHI/IG Pe3ybTATOB
nHpOpMAIUH, U Tema 5.2-5.4
Gbop ’ MPaKTUYECKHUX U JTaOOpaTOPHBIX
MH(pOPMAIMOHHBIC TEXHOJIOTHH Tewma 6.1
T 71 pabort [IpoBeneHne XMMUIECKOTO
JUTSL BBITIOJTHEHUS 33724 ema 7.
. IKCIIEPUMEHTA
npodeCcCuOHAITBHON Tema 8.1 BAIIOHEHIE
ACATCTLHOCTH KOHTPOJIbHBIX
OK 04. Tema 1.7 6
D¢ dekTUBHO B3auMozelicTBoBaTs | 1ema 2.1, 2.2 PaboT 1o
Tena 4.1 4.2 pazzienam TUCIUILUTHHBI
1 paboTaTh B KOJIJICKTHUBE U ema 4.1, 4. OLEHKa CAMOCTOSITENBHO
Tema 5.2-5.4 .
KOMaHAe Tena 6.1 BBITIOJIHCHHBIX 3aaHUI
Tena 7'1 3amura penieHus keic-3amad (¢
Tema 8.1 ydeToM Oynyiien
= : npodecCuoHaNTbHON
OK 07. ConeicTBOBaThH Tema 1.7
. JESITENIbHOCTH)
COXPAHEHHUIO OKpYXKarollen Tema 5.1 BIMoMHeHHE 3a1aHHuil
Cpelibl, pecypcocOepekeHHIO, Tema 8.1

MPUMEHSITh 3HaHUS 00 U3MEHEHUHU
KJIMMAaTa, IPUHITATIBI
OepeXIIMBOTO MPOU3BOCTBA,

3¢ PexTUBHO NEHCTBOBATH B
Ype3BBIYAITHBIX CUTYAITHIX

HpOMeXCYTOHHOﬁ aTTeCTalluu

[1IK 1.9 Bnagenue KynbTypoii
YCTHOW U MUCbMEHHOU peuH,
npo¢eCcCuOHATBHON
TEPMUHOJIOTHEN.

Pasnen 5 Tema 3.3.

Paznen 7

Tema 7.1. IIK 1.5.

Pazgen 8

3amuTa Keiica (¢ yuetoMm
Oymyuieit mpodeccuoHanbHON
NESITEIbHOCTH)

Ketic (¢ yuerom Oyaymieit
npodecCuoHaATbHON
JeATEeIbHOCTH);

O11eHKa II0CIENCTBUI OBITOBON 1
MIPOU3BO/ICTBEHHOM
npodecCuoHaATBHON
WNnentudukaius HeOpraHu4ecKux
BEIIIECTB.
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