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1. OBIIASI XAPAKTEPUCTHKA PABOYEM INPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JTUCHUIIJIMHBI «XUMMUA»

1.1. MecTo AMCUMIUIMHBI B CTPYKTYpe OCHOBHOM Npo¢ecCHOHAJbHOU
o0pa3oBaTeJbHO MPOrPaMMBbI

OObmeoOpa3oBaTenbHas AUCHUIUIMHA «XHUMHsD U3y4aeTcs Ha 0a30BOM
ypOBHE B 0011€00pa30BaTeIbHONW MOATOTOBKE Y4e€OHOro IUlaHa OCHOBHOM
npodeccuoHanbHON 00pa3oBaTeNbHOM TporpaMmbl B cooTBeTcTBUU ¢ DPI'OC
49.02.01 @usmyeckasg KyJibTypa, YTBEPKICHHOTO IIpUKa3oM MUHHUCTEpPCTBA
npocsenieHust PO ot 11.11.2022 Ne968.

[IpuknagHOi MOMYJIh BKIIOYAET OAWH pasnen. Paznen 7 «Xumusi B OBITY U
IIPOU3BOJCTBEHHOM  NI€ATEIBHOCTHM  4YEJIOBEKa»  peanu3yercsa s BCeX
npodeccuil/crenuaibHOCTe Ha MaTepuale KeHCOB, CBSI3aHHBIX C DKOJIOTHYECKON
0€30MacHOCThI0 U OIICHKOM TMOCHEACTBUI OBITOBOM U MPOU3BOACTBEHHOU
NESATENIbHOCTH, 10 OTpacisM Oyaymed npodecCUOHANbHON —AESTENbHOCTU
oOy4Jarommxcs.

1.2. lleqiu ¥ muIaHMpyeMble pe3yabTaThl 0CBOCHHUSA JUCHMIIUHbBI

1.2.1. Henu w 3amayd JAUCHMIUIMHBI — (OPMUPOBAHUE Y CTYJICHTOB
MIPEACTABICHAS] O XUMHUYECKOW COCTABJISAIOIIEN €CTECTBEHHO-HAyYHOW KAPTHHBI
MHpa KaK OCHOBBI IPHUHATUSA PELICHUN B JXU3HEHHBIX U INPOU3BOACTBEHHBIX
CUTYyalUsAX, OTBETCTBEHHOI'O [IOBEICHUS B IIPUPOJIHOU Cpele.



1.2.2. Iliianupyemblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTe/IbHOM IUCHUILIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Ko U HANMeHOBaHHe Ilnanupyembie pe3yJbTaThl 0CBOCHHS JIMCIHMILIHHBI
¢opmupyembix
KoMIeTenmmil Oowmue JucuuniuHapHble

OK 01. Bribupars | B wacTn TpynoBoro BocnuTaHusi: - BJaJeTh CHUCTEMOH XWMHYECKHX 3HAHWH, KOTOpas BKIIOYACT:

Croco0bl pelleHus 3ajad | - TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYJOI00ue; OCHOBOIIOJIAraloNIMe  MOHATHA  (XUMHYECKHH  DJIEMEHT,  aToM,

npodeccroHabHOM - TOTOBHOCTb K aKTUBHOH JIESTEIBHOCTH TEXHOJOTMYECKON U COLMAIBHON | DJIEKTpOHHast 00ojoYka artoma, s-, p-, d-dIEKTPOHHBIE OpPOHTAIH

JACATCIBbHOCTHU HalpaBJICHHOCTH, CIIOCOOHOCTH WHUIIUHUPOBATD, TIJIaHUPOBATH u aTOMOB, HOH, MOJICKYJa, BaJICHTHOCTb, OJJICKTPOOTPHUIATCIBHOCTD,

MMPUMCHUTCIIBHO K CaMOCTOATECIbHO BBIMOJHATh TaKYIO JCATCIbHOCTD, CTCTICHb OKHUCJICHUSA, XHUMHUYECKas CBA3b, MOJIb, MOJIApHasd Macca,

Pa3IMYHBIM KOHTEKCTaM - HHTEPEC K Pa3IHYHbIM cepaM IpodeccnoHanbHOM AesTeIbHOCTH, MOJISIDHBIH 00BEM, YIJIEPOIHBIA CKelleT, (YHKIHOHAJIbHAs TpyIa,
OBjajeHHe  YHUBePCAJLHBIMM  Y4YeOHBIMH  NO3HABATEJIbHBIMH | PAAMKal, H30MEpHsI, H30MEpHl, TOMOJOTWYECKHH P, TOMOJOTH,
AeiCTBUSIMMU: YIJIEBOJOPOMBI,  KHCIOPOA- W a30TCOMAEpPXKAIINE  COCTMHCHHS,
a) 6a30BbIe JJOTHYecKHUe JeiiCTBUS: OMONIOTMYECKH aKTHBHBIC BellecTBA (YIJIEBOIBI, JKUPBI, OEIKH),
- CaMOCTOATENbHO (OPMYJIHPOBATh M AaKTyalH3HpPOBaTh IMPOOIEMy, | MOHOMED, TIOJIMMEP, CTPYKTypHOE 3BEHO, BBICOKOMOJICKYIIAPHBIC
paccMaTpuBaTh €€ BCECTOPOHHE; COEIMHEHUsI, KPUCTAJUINYECKasl PEIIeTKA, THITBI XMMUYECKUX PEaKIii
- YCTaHaBJIUBAaTb CyIlIeCTBeHHLIﬁ MMPpU3HAK WJIIKW OCHOBAHUA IJIs1 CPABHCHMA, (OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie, 9K30-1 OSHAOTCPMUYIECCKUC,
Ki1accudukanuu 1 0000IIeHYS; peakuuy MOHHOTO OOMEHa), pacTBOp, JJIEKTPOJHTHI, HEIIEKTPOJIHTHI,
- ONpeACIATh LUEIU ACATCIBHOCTU, 3aJaBaTh MapaMCETpPbl U KPUTECPHUU HUX QJICKTPOJIUTUYCCKAasA Aucconuanus, OKHUCIUTCIIb, BOCCTAaHOBHUTCIIb,
JIOCTHKEHUS; CKOPOCTh XMMHYECKON peakiMi, XUMHYECKOEe PaBHOBECHUE), TCOPUH H
- BBIABIITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMBIX | 3aKOHBI (TEOPHS XMMHUYECKOTO CTPOEHHS OPTaHHYECKUX BemecTB A.M.
SIBJICHUSIX; Bytneposa, TeopHus 3IIEKTPOIUTHIECKOH JHCCOLUALNH,
- BHOCHTb KOPPEKTHUBBl B JEATEIbHOCTh, OLIEHHUBATh COOTBETCTBHE | mepuonmueckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHS MaccChl),
PE3yNBTAaTOB IEJSIM, OLIEHUBATh PUCKH TTOCIIC/ICTBUI NEATEIILHOCTH; 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XHMHH, (DAKTOJIOTHYECKHUE
- pa3BMBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUHN KU3HEHHBIX IIPOOIIeM CBEJICHHS O CBOWCTBAaX, COCTaBe, MOIYyYCHHH M OE30MacHOM
0) 6a3oBble HCCIeq0BATEbCKHE NeHCTBUS: WCTIONIb30BAaHMH  B@KHEHIINX HEOPraHMYECKHX W OPraHMYECKHX
- BJAAeTh HaBBIKAMHM YYEOHO-HCCIIENOBATEIbCKOW M IPOSKTHOW | BEIIECTB B OBITY M IPAKTUYECKON ESTEINEHOCTH YEIOBEKa;
JIeITeIIbHOCTH, HaBBIKaMH pa3pelIeH s npooiiem; - YMETh BBIABIATH XapaKTepPHbIE IPU3HAKNA M B3aUMOCBS3b M3yUYEHHBIX
- BBIABJIAATH NPUYUHHO-CIICACTBCHHBLIC CBA3W W AKTyaJIU3UPOBATH 3ajavy, HOHﬂTHﬁ, NPUMEHATH COOTBETCTBYIOIIUEC TIOHATHUA TIIPpU ONHCAHUU
BBIABUT'ATh TUTIOTE3Y € peuicHus, HaXOJHUThb APTYMEHTBI JUISL CTpOCHUA U CBOMCTB HEOPraHMYCCKUX U OPTraHUYCCKHUX BEIIECTB U UX
J10Ka3aTCJIbCTBA CBOUX yTBer(HeHHﬁ, 3agaBaTbh MapaMeTpbl U KPUTCPUHN HpeBpaHLEHPlﬁ; BBISBJIATh B3aUMOCBS3b XHMHYECKMX 3HAHUH C
pelIeHus; MOHATUAMU M TPCACTABIICHUSMH JPYTMX  €CTECTBCHHOHAYYHBIX
- AQHAJIM3UPOBATH IIOJIYUCHHBIE B XOA€ PCIICHUA 3ajadyu pPE3YJIbTaThbl, TpeaAMETOB,
KPUTHUYECKH OLIEHUBATH UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B | - YMETh HCIIOJIb30BaTh HAWMEHOBAHUS XHMHYECKHX COEJIMHEHHH
HOBBIX yCJIOBUSIX; MEXIYHApOJHOTO COI03a TEOPETHYECKOW W IPUKIATHOM XUMHH |
- YMETb TIepEHOCUTh 3HaHUS B II03HABATEIIbHYIO U IPAKTHYECKYIO0 00IAacTH | TPUBHAIBHBIE Ha3BaHWS BAXHEHIIMX BEIIECTB (STHJIEH, alleTHIICH,
KU3HEACSATEIBHOCTH; rinepuH, QeHon, (GopManbieru], YKCyCHas KHCIIOTa, TIIMIMH,
- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX o0JIacTeii; yrapHblii ra3, YIJIeKHCIIbIH a3, aMMHaK, TallleHasi U3BEeCTh, HeraleHas




- BBIABHIaTh HOBBIC WJEH, IpelaraTb OPUTHWHAJBHBIE IOIXOIBI U
peleHus;

- CIIOCOOHOCTH X MCIIOJIb30BaHMUS B [TO3HABATEILHON M COLIMAIBLHOMN
MpaKTUKe

W3BECTh, TMUTHEBAs coJa W JIPYTUX), COCTAaBIATH  (POPMYJIBI
HEOPTaHMUYECKUX M OPraHMYECKUX BEIIECTB, YPAaBHEHMS XUMHUECKUX
peakuuii, OOBACHATL HMX CMBICH; TOJITBEPXKAATh XapaKTEPHbIE
XMUMHYECKHE CBOMCTBA BEIECTB COOTBETCTBYIOIUMHU IKCIIEPUMEHTaAMU
U 3aIHCAMU YPAaBHEHUI XMMHUUYECKUX peaKI[Hii;

- YMEeTh yCTaHABINBATh NPUHAUICKHOCTh U3YUECHHBIX HEOPTaHUYECKHUX
U OpPraHWYECKHX BEHIECTB K OMNPENSNIICHHBIM KiaccaM M Tpymmam
COEIMHEHUI, XapaKTepU30BaTh UX COCTAaB M Ba)KHEMIIME CBOWCTBA;
ONIPEAETATh BHIBl XHMHUYCCKHX CBs3€il (KOBaJCHTHas, HMOHHA,
METaUIMYECKasi, BOAOPONHASA), TUIBI KPHUCTAUIMUECKHX PEIICTOK
BEIIECTB; KINACCH()UIIMPOBATH XUMHIECCKUE PEAKIIHH;

- chopMHpOBaTh TPEACTABICHUA: O XHMHUYECKON COCTaBISIOIIECH
eCTeCTBeHHOHay‘{HOﬁ KapTuHbl MHpaA, pPOJIKM XUMUHU B TIO3HAHUU
SBJICHUH TPUPOJbI, B (OPMUPOBAHUM MBIIUICHHS U  KYJIbTYDBI
JUYHOCTH, €¢ (YHKIIMOHAIBHONH TI'PAMOTHOCTH, HEOOXOIUMOW Jist
pelleHusl MPaKTU4eCKUX 3aJad M JKOJOTMYeCKH OOOCHOBaHHOTO
OTHOIIICHHS K CBOEMY 3/I0POBBIO U NPUPOTHON Cpese;

- YMCTb TMPOBOAUTL pacCdY€Tbl IO XHUMHUYCCKHUM (I)OpMyJ'IaM n
YPaBHEHHSM XHMHYECKHX PEAKIUI C HCIOJIB30BAaHHEM (HU3HMUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Maccel, 00beMa (HOpMaJIbHBIE yCJIOBHS) Ta30B, KOJMYECTBA BEUIECTBA;
WCTIONB30BAaTh CHUCTEMHBIC XHUMUYECKHE 3HAHHWA [UIA IPUHATHS
pemieHnii B KOHKPETHBIX J>KM3HEHHBIX CHUTYallMsiX, CBA3aHHBIX C
BCHICCTBAMU M UX MPUMCHCHUEM

OK 02. Hcnoms3oBath
COBpEMEHHBIE  CPEICTBa
TIOWCKa, aHaym3a u
WHTEPIIPETAINH
uHpOpMaIUH, u
nHPOPMaIMOHHBIE
TEXHOJIOTHH JUTS
BBITTOJTHEHHS 3amaq
npoQeCcCHOHATBHOM
JeSTeTbHOCTH

B 00.1acTH HeHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAayKH U OOILIECTBEHHON IPaKTHKH,
OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MHPE;

- COBEpILICHCTBOBAHUE S3BIKOBOI M YMTATEIBCKOM KyIBTYypPhI KaK CpeacTBa
B3aUMOJEHCTBUS MEXIY JIOAbMH U MO3HAHUSI MUPA;

- OCO3HAaHWEC [IEHHOCTH HAyYHOH  JEATCNBHOCTH, TOTOBHOCTH
OCYIIECTBIITh  NMPOCKTHYID W  HCCIEAOBATEIBbCKYIO  JCSITEIBHOCTD
WHIWBUAYAIHHO U B TPYIIIIE;

OBiajeHne  YHMBEPCAIBHbIMH  Y4eOHbIMH  MO3HABATEJbHbIMHU
JaeiicTBUSIMH:

B) pa6ora ¢ uHopmanueii:

- BJIAACTh HABBIKAMH IIOJTYUCHUA I/IHq)OpMaHI/II/I U3 HMCTOYHHUKOB pPa3HbIX
THUIIOB, CAaMOCTOSTENIFHO OCYIIECTBIIATH MOWCK, aHAJIN3, CUCTEMAaTH3AINIO
W HWHTEpIpeTanuio HWHGOpMAIMH  pPa3NIHdHBIX BHIOB H  (opMm
MIpeICTaBJICHHSI;

- yMeTh IUIAHUPOBATh M BBHIMONHATH XUMHUYECKHHA O3KCIEPUMEHT
(mpeBparieHrss OpraHUYecKUX BEIIECTB MPHU HArpeBaHUH, MOTyYeHHE
STWJIIEHA W U3YyYEeHHE €ro CBOMCTB, KadeCTBEHHBIE pEaKIUU Ha
anbJIeTUIbl, KpaxMai, YKCYCHYIO KHCIIOTY; JEHaTypaiusi OeNKOB Mpu
HarpeBaHWM, IIBETHBIE PeaKIMKu OEIKOB; MPOBOJUTH PEAKIIUH MOHHOTO
oOMeHa, ompenesiTh Cpeay BOJHBIX PACTBOPOB, KadeCTBEHHBIE
peakmu Ha cynegaT-, KapOOHAT- M XJIOPWUA-aHUOHBI, Ha KATHOH
aMMOHMSI; pelIaTh dKCIEpUMEHTaNbHbIE 3a7aun 1o Temam "Meramisl"
u "Hemeramiel") B COOTBETCTBUU C MPaBUIAMU TEXHUKH O€30TIaCHOCTH
mpu OoOpalleHNH C BEImECTBaMH W JaOOpaTOPHBIM O0OPYHIOBaHHEM;
MPEJCTABIATh PE3YJIbTAaThl XUMHYECKOTO OJKCIIEPHUMEHTa B (opMme
3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuii W (HOpMyITHpOBaTh
BBIBOJIBI HA OCHOBE ITUX PE3YJILTATOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO MH(DOPMAIHIO, TIOTydaeMyro W3
Pa3HBIX UCTOYHHUKOB (CPEACTB MacCOBOM MH(OpMAIH, ceTh HTepHET
H JIpyrHe);

- BJaJIeTh OCHOBHBIMHM METOJaMH HAYYHOTO TO3HAHUS BEHIECTB U




- co3maBaTh TEKCThl B pa3JIMUHBIX (hopMarax C Y4eTOM Ha3HauCHHs
uHGopMaLMK W ILENeBOW ayAWTOpUH, BBIOMpas ONTHMalbHYIO (opMmy
NPE/ICTaBICHUS U BU3yallU3alluHy;

- OLCHHUBATh JIOCTOBEPHOCTb, JIETHTUMHOCTb HH(pOpMaIuu, ee
COOTBETCTBHE PABOBBIM U MOPAIBEHO-3THUECKUM HOpMaM;

- HCIOJIb30BAaTh CPEIACTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAaIMOHHBIX
TEXHOJOTMA B  DCIICHUM KOTHUTUBHBIX, KOMMYHHKATHBHBIX U
OpraHU3alMOHHBIX 3aJad ¢ COONIOAeHHeM TpeOOBaHUH SPrOHOMHKH,
TEXHUKH O€30IIaCHOCTH, TUTHEHBI, PecypcocOepekeHHs, HPaBOBHIX U
STHYECKUX HOPM, HOPM HHPOPMAIMOHHON 0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUA M 3aIIUTH HH(OpMAIHH,
MHPOPMAIMOHHON 6€30ACHOCTH JIMYHOCTH;

XUMHYCCKUX SBJCHUN (HaOJOJCHME,
MOJIeIMPOBaHUE);

- yYMeThb TMPOBOAUTH pacueThl 10 XHMHYECKAM GopMyiIaM U
YpaBHCHHSM XUMHYCCKHX PEAKIMUH C HCIOIBb30BaHUEM (PH3HMUYCCKUX
BEJIMYMH, XapaKTEPU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpPMAJBHBIC YCIOBHUS) ra30B, KOJHMYECTBA BEIICCTBA;
WCTONB30BaTh CHUCTEMHBIE XHUMHYECKHE 3HAHWUA [UIS TPUHITHS
pemeHH B KOHKPETHBIX JKH3HEHHBIX CHTYalUsAX, CBS3aHHBIX C
BEIIECTBAMH U MX IPUMCHEHUEM

HU3MEPCHUEC, OKCICPUMCHT,

OK 04. DddexruBHO
B3aUMO/ICIICTBOBATH 51
paboTaTh B KOJJICKTHBE U
KOMaH/1e

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH ¥ CAMOOTIPEICIICHUIO;
-OBIIQJICHHE HaBBIKAMH  y4e€OHO-UCCIIEIOBATENIbLCKON, TPOEKTHOH H
COLIMAJIBHOM JESATEIbHOCTH;

OByajieHne YHHBEPCATbHBIMH KOMMYHHKATUBHBIMM JelCTBUSIMM:

0) coBMeCTHAsI 1eATeJILHOCTD:

- TIOHMMaTh Y  HCIOJB30BaTh
WHIUBUAYAIBHON paboTHI;

- TPWHHMATh IIEJIM COBMECTHOH JESITeILHOCTH, OPTaHW30BBHIBATH H
KOOPJIUHHUPOBATh JEHCTBUSA 10 €€ JOCTH)KCHHIO: COCTABJIATH IUIaH
JIEHCTBUH, pacpeAesaTh POJIM C YIeTOM MHEHUH yYaCTHUKOB O0OCYKIaTh
pe3yIbTaThl COBMECTHOI paboTHI,

- KOODIMHHWPOBATH W BHINONHATE pPabOTy B YCIOBHAX pPEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI,

- OCYIIECTBJSTh MO3UTHUBHOE CTPATETHUECKOEe TMOBEIEHUE B Pa3THUUHBIX
CUTYaIIUsX, IPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUITMATUBHBIM
OBJjajieHle YHUBEPCATbHBIMH PeryJsiITUBHBIMU JeiiCTBUAMM:

) NpUHSATHE ceOsl U APYTruX JIoaei:

- NpUHUMATh MOTHBBI W apryMEHTHI JPYTHX IIOJIed TNpU aHauu3e
Pe3yIbTATOB NESATEIHHOCTH;

- IPU3HABATH CBOE MPABO U IPABO APYTHX JIFOJCH Ha OIINOKWY,

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UITMH JPYTOTO YEeJIOBEKa;

NpeuMyliecTBa  KOMaHJHOM U

- yMeTh IUIAHHPOBATH W BHINOJHATh XHMHYECKHH JKCIIEPHUMEHT
(mpeBpalieHrss OpraHUYecKUX BEUIECTB MpPHU HArpeBaHUM, MOTyYeHHE
STWJIEHA M U3YyYECHHE €ro CBOMCTB, KadeCTBEHHBIE pEaKIUU Ha
anbJIeTUIbl, KpaxMai, YKCYCHYIO KHCIIOTY; JEHaTypaiusi OelKOB Mpu
HarpeBaHUM, IIBETHBIE peaKIMu OEIKOB; MPOBOJUTH PEAKIIUH MOHHOTO
oOMeHa, OmpefeisiTh CpelAy BOJHBIX pPACTBOPOB, KauyeCTBEHHbBIC
peakiu Ha CyiabdaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HAa KaTHOH
aMMOHMSI; pelIaTh 3KCIEpUMEHTANbHbIE 3a7auu 1o Temam "Meramisl"
u "Hemeramipl") B COOTBETCTBUH C MPAaBUIAMU TEXHUKH O€30TIaCHOCTH
mpu oOpalleHNH C BEImEeCTBaMHA W JabOpaTOPHBIM O0OpPYIOBAaHHEM;
MPEJCTAaBIATh PE3YyIbTAaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (opMme
3alMCH YpaBHEHUH COOTBETCTBYIOIIMX peakiuidi W (HOpMyITHpOBAThH
BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

OK 07. CopeiictBOBaTh
COXPaHEHHIO
OKpYy>Karomen cpensl,
pecypcocbepexeHHIo,
NPUMEHSTh 3HAHUSI 00
W3MEHEHUHU KIIMMaTa,
TNPUHIHIE  OepeXIUBOTO
MIPOM3BO/JICTBA,

B o6s1acTH 3K0/10IrMYECKOr0 BOCIUTAHUS:

- c(hOpPMHUPOBAHHOCTh SKOJIOTHYECKOW KYIBTYpPHI, TTOHNMAHUE BIHSHUS
COLIMAJIbHO-9KOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE NPUPOJHON U
COLIMAILHOW CpeIbl, OCO3HAHUE TIIOOATBHOTO XapakTepa 3KOJOTHYCCKHIX
nmpooieM;

- IUTAHUPOBAHHE M OCYUIECTBJIEHHUE ACHCTBUM B OKpYXkKalolIeW cpele Ha
OCHOBE 3HaHUS LIeJIe YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

AKTHBHOE HENPUATUE NESHCTBUM, IPUHOCAILMX BPE OKPYIKAIOLIEH cpene;

- chopMHpOBaTh NPEICTABICHHA: O XHUMHYECKOH COCTABISIOIICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpa, POJIM XUMHUH B IIO3HAHHH
SIBICHUH TpUpoJbl, B (OPMHUPOBAHWM MBIIIICHUS W  KYJIBTYPHI
JUYHOCTH, €€ (YHKIHMOHAIBHOH TI'paMOTHOCTH, HEOOXOIMMON s
peLIeHUsT TMPAaKTUYECKUX 3aJad U DKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHSI K CBOEMY 3/I0POBBIO U ITPUPOIHOM Cpe/ie;

- yMeTs coONIOIaTh TpaBWiIa SKOJIOTHYECKH IEIeco00pa3HOro
IIOBCACHUSA B 6BITy u pr)lOBOﬁ JCATCIBHOCTH B IEJIAX COXpPaHCHHUA




3¢ (GeKTHBHO NEHCTBOBATH
B YpE3BBIYANHBIX
CHTYaIUIX

- YMEHUE MMPOTHO3UPOBATH He6HaFOHpI/IﬂTHLIe 9KOJIOTHYCCKUC
TMOCICACTBUA NPECATTPUHUMACMbBIX ﬂeﬁCTBHﬁ, MpeaoTBpaIlaTh UX;

- paCclIMpCHUC OIbITa ACATCIbHOCTH 9KOJIOTHYECKOM HaIlpaBJICHHOCTH,

- OBJIaJCHHUC HaBbIKaMH y‘le6H0-HCCJ'IeZ[OBaTeHLCKOﬁ, HpOCKTHOﬁ u
COIMAJIbHOM JCATCIBbHOCTH,

CBOETO 3I0POBbS M OKpY’Karollel NPUPOJHONW CpeAbl; Y4YHUTHIBATh
OMAacHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3MBlI OINpPEIENICHHBIX
BEIIECTB, IOHMMas CMBICI TIOKa3aTens IPeAenbHOM IomycTumMoin
KOHLICHTPALIH




2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJILHOM
JTUCTUTILITAHBI

2.1. O0beM JUCHUIIMHBI X BUbI Y4eOHOH padoThI

Buna yueOHo# padoThI O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 80

B T.4. B ()OpMe NMPAKTHYeCKOI MOATOTOBKH 14

BT. 4..

TEOPETHUUECKOE 00yUueHue 40
PAKTUYECKHUE 3aHSTUS 30
CamocrosiTesibHasi padoTa 8
KoncyabTanun -
IIpome:xxyTouynas arrecranus (AuddepeHuMPOBaHHbIN 324€T) 2




2.2. TemaTu4eCKMH IJIAH M COACPKAHUE U CHUTIHHBI

HanmeHnoBaHue pa3jiejioB
H TEM

Couepmanne H (l)OpMI)I OpraHusanvm 1eATe/JIbHOCTH oﬁyqamumxcsl

Oo0bem, akan. 1/
B TOM 4HcCJIe B
dopme
NPAKTHYECKOM
MOATOTOBKH,
aKal. 4

Koabl koMneTeHI Ui,
¢opmupoBanurio
KOTOPBIX
Croco0CTBYET 3JIeMEHT
NMPOrpaMMbI

1

3

4

Pa3gen 1. OcHOBBI CTpOEHH

A BeIICCTBA

7/2

Tema 1.1. Ctpoenue

Coaep:xanue yue0HOr0 MaTepuaia

51

aTOMOB XUMHYCCKHX

Teopernueckoe o0y4yeHune

3JIEMEHTOB U MIPUPOJA
XUMHYECKOMH CBSI3U

CoBpeMeHHasi MOJIENIb CTPOeHUs aroMa. CUMBOJIMYECKUHN S3BIK XUMHUHU. XUMHUYECKHI DJIEMEHT.
OnekTpoHHas KoHpurypamus atoma. Kiaccupukamus XUMHYCCKHX JJIEMEHTOB (s-, p-, d-
9JIeMEHThI). BalleHTHbIe 3JeKTpPOHBI. BalleHTHOCTh. DNeKTpOHHAs MPUPOJA XMUMHUYECKOH CBS3H.
DNEeKTPOOTPUIIATENILHOCTh. BHUIBI XUMHUYECKOW CBsI3W (KOBAJICHTHAs, WOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa3oBaHus

HpaKanecmle 3aAHATHHA

Pemenue 3amanuii Ha HCIOJB30BaHUME XMMMYECKOM CHMBOJIMKHM W Ha3BaHUM COENUHEHHUH IO
HOMEHKJIAType MEXIyHapOAHOIO COK03a TEOPETUYECKOW M MPUKIAAHOM XUMHUU U TPUBHAIBHBIX
Ha3BaHUH M COCTaBICHUS XHMHUYECKAX (OPMYJT ABYXaTOMHBIX COCTUHEHWH (OKCHIOB,
Cynmb(hUIOB, THAPUIOB U T.I1.) 1 JPYTUX HEOPTaHMUECKUX COSAMHEHHUH OTIACIHHBIX KIacCOB.
[IpakTuueckue 3agaHusl Ha YCTaHOBJEHHE CBS3M MEXIy CTPOEHHEM aTOMOB XHMHYECKHX
3JIEMEHTOB U NEPUOAMYECKUM U3MEHEHUEM CBONCTB XMMHUYECKHX 3JIEMEHTOB U MX COCIUHEHUU B
COOTBETCTBUU C MojoxeHueM B [lepuonueckoii cucteme.

CamocrosiTe1bHasi padoTa

OK 01

Tema 1.2. [lepuoguueckuii
3aKkoH u Tabmuna J. 1.
MengeneeBa

Coaep:xanue yue0HOro MaTepuaJia

2/1

Teopernueckoe o0yyeHune

[lepuoguueckass cucrema xumuueckux osiemeHToB JI.M. MenneneeBa. ®Puznyeckuil CMBbICI
Ilepronuuaeckoro 3akona JI.11. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS] CBOWCTB XUMHYECKUX
9JIEMEHTOB, 00pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM
XUMHUUYECKOro 3MeMeHTa B [lepuognueckoit cucreme. MUPOBO33PEHUECKOE W HAYYHOE 3HAUCHUE
ITepunognuaeckoro 3akona .M. MenneneeBa. IIpornoser .M. MenneneeBa. OTKpBITHE HOBBIX
XAMHYECKUX DJIEMEHTOB.

HpaKaneclme 3aHATHSA

Pemenne  MpakTUKO-OPHUEHTHUPOBAHHBIX  TEOPETHUECKHX  3aJaHU  HAa  XapaKTepHU3aIuio
XUMHYECKHX 3JIEMEHTOB «MeTaluTnyecKre/HeMeTalTNIeCKUe CBONCTBA, IICKTPOOTPUIIATEIHHOCTD
XUMHUUYECKHX DJIEMEHTOB B COOTBETCTBUM C HMX OJJIEKTPOHHBIM CTPOCHHEM W IIOJIOKEHHUEM B
NepUOJUUECKON cucTeMe XxumMuueckux anemenTos .M. MengeneeBa»

CamocrosiTe1bHasi padoTa

OK 01
OK 02

Pasnen 2. Xumuueckue pea

KIIHHA

11/2




Tema 2.1. Tumst Coaep:xaHue y4eOHOT0 MaTepraa 4/1 OK 01
XUMHYECKHIX PeaKIi TeopeTnueckoe 00yueHHe
Knaccudukamms u THOBI XMMHYECKHX PEAKIUH € ydYacTHEM HEOPTaHMYECKHX BEIIECTB.
CocraBieHne ypaBHEHIH peaknii COeINHEHHS, Pa3IOKCHHUS, 3aMEIIICHHs, OOMEHa, B T.4U. PeaKIIi
TOPEHHs, OKHCICHHUSI-BOCCTAHOBICHUS. YPaBHEHUS OKHCICHHUSI-BOCCTaHOBICHUS. CTeleHb )
okucneHus. OkuciuTenb M BoccTaHOBHUTENb. COCTaBIGHHE W ypaBHUBAaHHE OKHCIUTEIBHO-
BOCCTAHOBHUTENBHBIX  pEaKnMi  METOAOM  3JEKTpOHHOro  OamaHca.  OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIE PEaKIMU B NPHPOJE, MPOU3BOJCTBEHHBIX MPOLECCaX M KHU3HEACSITEIbHOCTH
OpraHu3MOB
IIpakTHyeckue 3aHATHSA
KonmuecTBeHHbIe OTHOIIEHHS B XMMUHU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMHHU U PaCUeThI
10 ypaBHEHWSM XHMHYECKHX peakuuii. Moip Kak eJIMHHIA KOJIMYeCTBa BeliecTBa. MousipHast >
Macca. 3aKOHBl COXpaHEHHS Macchl M IHEpruu. 3akoH ABoraapo. MosspHbIf 00BeM Ta30B.
OTHocuTeNnbHAs IUIOTHOCTh Ta3oB. PacueTsl 1O ypaBHEHHSIM XHMMHYECKHX peakmuil ¢
HCTOJIb30BaHHEM Macchl, 00beMa (HOpMalbHbIE YCIOBHUS) ra30B, KOJIMUECTBA BEIIECTBA
CamocrosiTe1bHasi padoTa -
Tema 2.2. Coaep:xanue yue0HOr0 MaTepuaia 71 OK 01
DNeKTpoIUTHYECKas Teopernueckoe o0ydyeHune OK 04
JUCCOLManys U MOHHBIN Teopusi 3JEKTPONUTHUECKON Aucconanud. VOHBI. DIEKTPOIMTHI, HEMIEKTPOIUTH. Peakiuu 2
o0MeH noHHoro oomeHna. CocraBiieHHE peakIMii MOHHOTO OOMEHa IMyTeM COCTAaBJICHUS UX MOJHBIX H
COKpAIICHHBIX HOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE PEaKIIUH.
IIpakTHyeckune 3aHATHA
CocraBieHue peaxiuii HoHHOTO oOMeHa. KortponbHas padota Nel «CtpoeHre BemecTa u 3
XUMHUYECCKUEC PCAKITNY
CamocrosiTe1bHasi paboTa
JlabopaTopras paboTa “THITEI XUMHYECKUX PEaKITHi .
HccnenoBanne THIOB (IO COCTAaBY M KOJMYECTBY HCXOJHBIX M OOpPa3yIOIIMXCA BEIIECTB) H 2
MIPU3HAKOB XMMHYECKHUX peakuuil. [IpoBeneHne peaknuii HOHHOTO OOMEHaA, OIpeesIeHHe CPEIbI
BOJIHBIX PAaCTBOPOB. 3a/IaHMsI HA COCTABICHNE HOHHBIX PeaKkLnil
Pasnen 3. CTpoeHne 1 CBOICTBA HEOPraHMYeCKHUX BelIECTB 16/2
Tewma 3.1. Knaccudukanus, | CoaepxaHue yueGHOro MaTepuajia 4/- OK 01
HOMEHKJaTypa U cTpoeHue | TeopeTnueckoe o0yueHue OK 02
HEeopraHu4yeckux BemecTs | [Ipeamer Heopranudeckoi xumuu. Kiaccudukanus Heopranmdeckux BeiecTB. [Ipoctbie u
CJIOJKHBIC BCIICCTBA. OCHOBHBIE KJIACCHI CIIOXKHBIX BCIIICCTB (OKCI/I}IBI, TUAPOKCHUbI, KHCJIOTHI,
comu). B3anMOCBA3p  HEOPraHWYECKHWX  BEUIECTB. ATperaTHbIE COCTOSHHS — BEIIECTBa. 5
Kpucrammmueckne u amopQHbIE BemecTBa. THIBI KPUCTAUIMYECKUX PEIIeTOK (aToMHas,
MOJIEKYJISIpHAasl, HOHHAs, METaJuIMYecKas). 3aBUCUMOCTh (PU3NUECKUX CBOWCTB BEIECTBA OT THUIIA
KPHUCTAJUIMYECKOH pEeIIeTKH. 3aBUCUMOCTh XMMHUYECKOH aKTHMBHOCTH BELIECTB OT BHJA
XMMHUECKOH CBSI3U M THIA KpUCTAJUTMUECcKOH perneTku. [TpuunHbl MHOrooOpasus BelecTB
IIpakTHyeckue 3aHATHSA 5

HOMCHKJ'IaTypa HCOPraHM4YCeCKMUX BCULICCTB: HA3BAHWE BCIICCTBA, HUCXOASA M3 HX XAMHAYECKOMN
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(GOopMyIIBI, WM COCTAaBICHHE XUMHYECKOHW (HOPMyJIBI, HCXOAS W3 HAa3BaHUS BELIECTBA IO
mexayHapoasoit (MIOITAK) nim TpuBHansHON HOMEHKIaType. Perenne mpakTHaeckux 3agaHni
0 KJIacCH(UKALUK, HOMEHKJIAType M XHUMHYECKUM (HOpMyJiaM HEOPTaHWIECKHX BEIIECTB
pa3NUuYHBIX KIAaccoB (YrapHBIM ra3, YIJEKHCIBIH Ta3, aMMHAaK, TalleHas W3BECTh, HETalleHas
N3BECTh, NMUTHEBASI COAA W APYIWX): HA3bIBATh M COCTAaBIATH (DOPMYNBl XMMHYECKHX BEIICCTB,
ONpENeNsATh IMPHUHAUICKHOCTh K Kiaccy. VICTOYHMKM XWUMHYeCKOW HHQpOpManuu (CpeicTB
MaccoBoii mHpopmauuu, cerb WHrepHer u npyrue). Ilowck uHOpManuu O Ha3BaHHSM,
uaeHTH(HUKATOpaM, CTPYKTYpHBIM (opmynam

CamocTosiTe1bHasi padoTa

Tema 3.2. ®usuxo- Copep:xaHue y4eOHOI0 MaTepuaJia 8/1 OK 01
XUMUYECKHE CBOMCTBA Teopernueckoe o0y4yeHune OK 02
HEOpraHUYecKHX BemwecTB | Meramibl. OOmme Qu3nyeckue M XUMHYECKHEe CBOMHcCTBAa MeTaiwioB. CHocoObl MOJydYeHHs.
3HayeHWe METAJIJIOB M HEMETAJUIOB B MPUPOAE U KU3HEICSATEIHHOCTH UYeNOBEKa U OPraHU3MOB.
Koppo3ust MeTaiioB: BHIbI KOPPO3HMH, CHOCOOBI 3alUThl METALIOB OT Koppo3uu. Hemerasuibl.
Oourue Gu3ryecKrue ¥ XUMUUECKHUE CBOMCTBA HEMETAJIOB. TUIMMYHBIC CBOWCTBA HEMeTaJIoB [V— 6
VII rpynn. Krnaccupukanms W HOMEHKIATypa COEAMHEHUH HeMmeTauioB. KpyroBopoTsl
6I/IOFCHHLIX QJICMCHTOB B MIPHUPOJIC. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX
BeIEeCTB (OKCHAOB, THAPOKCUIOB, KHCIIOT, COJEH M JIp.). 3aKOHOMEPHOCTH B U3MEHCHHN CBOWCTB
MIPOCTHIX BEIIECTB, BOJOPOAHBIX COSANHEHUH, BBICIINX OKCHIOB M THAPOKCH/IOB
IIpakTHYecKUEe 3aHATHS
CocraBneHne ypaBHEHMH XHMHYECKHX PEAKIUH C ydYacTHEM TPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHIOB METaJUIOB, HEMETAIOB H
aM(OTEepHBIX JIEMEHTOB; HEOPTaHWYECKUX KHCJIOT, OCHOBaHMI M aM(OTEpHBIX THAPOKCHIOB; 2
HEOPraHUYECKHUX COJIEH, XapaKTEePU3yIOINX X CBOHCTBA.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3alaHUil HA CBOMCTBA, COCTaB, I1OJIy4CHHE
1 6e30macHOE MCTONB30BaHHE BAXKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M IPAKTHUYECKOU
JIeSITeIbHOCTHU YeIoBeKa
CamocTosiTe1bHasi padoTa -
Tewma 3.3. Unentuduxanus | Coaep:kanue yuedOHOro MaTepuajia 4/1 OK 01
Heoprannyeckux BemecTs | Teopernueckoe o0ydyeHue - OK 02
IMpakTHYecKHe 3aHITHS ) OK 04
KonTponbHast pabota Ne2 « CBoiicTBa HEOPTAHMUYECKUX BEIIECTBY
CamocTosiTe1bHasi padoTa
JlabopaTopnas pabota «neHTr(HUKALKS HEOPrAaHUISCKUX BEIICCTBY.
Pemenne OKCIICPUMEHTAJIBHBIX 3a7a4 110 XUMHYCCKHUM CBOMCTBAM METAJIOB K HCMCTAJIOB, IIO
pacro3HaBaHMIO U TMOTyYEHUIO COeIMHEHUI METAJJIOB M HEMETAJLIOB. 2
I/I}ICHTI/Iq)I/IKaHI/IH HECOPTraHUYCCKUX BCUICCTB C UCIIOJIB30BAHUEM HUX (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX CBOﬁCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakuuil. KadecTBeHHble peakuun Ha cyibdar-, KapOoHar- u
XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS
Pa3gen 4. CTpoeHne M CBOICTBA OPraHHYECKHX BellleCTB 30/2
Tema 4.1. Knnaccuguxanus, | Conep:xanue yueOHOr0 MaTepHaJia 6/- OK 01
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CTPOCHHE W HOMEHKJIaTypa
OpPTaHUYECKUX BEIICCTB

Teopernueckoe o0yyeHue

[NosiBnenue n pa3BUTHE OPraHUYECKOW XMMHUHM Kak Hayku. [Ipeqmer oprannueckoit xumuu. Mecto
U 3Ha4YEeHHE OPraHW4YeCKOW XUMHHU B CHCTEME E€CTECTBEHHBIX HayK. XHMHYECKOE CTPOCHHE Kak
MOPSIIOK COEJMHEHHs aTOMOB B MOJIEKYJIE€ COTJIACHO WX BaJeHTHOCTH. OCHOBHBIE IOJIOKEHUS
TEOPUM XUMUYECKOTO CTPOCHHUSI OpraHuueckux coequHeHnd A.M. bytiepoBa. YrieponmHslii
CKEJICT OPTraHWYEeCKOW MOJICKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHUMHYECKOTO CTPOCHHUS
Monekyn. M3omepus u m3omepsl. [lonarne o ¢ynkimoHaneHOW rpynme. Pamgukan. [TpuHIMIeD
KIaccu(UKauy OpPraHMYECKUX COEAWHEHUH. MexayHaponHas HOMEHKIATYypa ¥ IPHHIHIIBI
HOMCHKJIATYpPBHl OPraHWYECKHX coequHeHHH. [loHATHE 00 a3oTcomep)KalluxX COCIUHEHHSX,
OMOIIOTHYECKH aKTHUBHBIX BEIecTBaX (YIJIeBOJAAX, XKUpaX, Oekax M Ip.), BRICOKOMOJIEKYISIPHBIX
CoeTMHEHUAX (MOHOMEP, IMOJIMMEP, CTPYKTYPHOE 3BEHO)

HpaKanecKne 3aHATHSA

HomeHnknatypa opraHHYeCKIX COCOMHEHHA OTICIBHBIX KJIaCCOB (HACHIIICHHBIC, HCHACHIIIICHHBIC 1
apOMaTHYECKUE YIIIEBOJOPO/BI, CIUPTHI, (PEHOJbI, aNbJACrH/bl, KETOHBI, KAPOOHOBBIE KHCIOTHI U
ap.) CocraBieHHE NOJNHBIX M COKPALCHHBIX CTPYKTYPHBIX (DOPMYyJI OpraHMYECKHX BEIIECTB
OTJEJIBHBIX KJIaCCOB, HCMHOJB3Yysd HX Ha3BaHHUA [0 CHCTEMaTHYeCKOM M TPHUBHAIBHOM
HOMEHKJIaType (3TWJIEH, aleTWiIeH, TiuuepuH, ¢eHon, ¢(opMaibaeruy, YKCycHas KHCIIOTa,
[IKIKH). PacueTsl mpocTelineld GpopMyIibl OPraHHYECKONW MOJICKYJIbI, MCXOMAS M3 JJIEMCHTHOTO
coctana (B %)

CamocTosiTeTbHasi padoTa

Tewma 4.2. CBoiicTBa
OpPTaHUYECKUX COCIMHEHUH

Conep:kaHue y4eOHOTr0 MaTepuaja

17/1

TeopeTnueckoe o0yueHune

DU3NKO-XNMHYECKAE CBOWCTBA OPraHMYCCKUX COEAMHEHUH OTAENBHBIX KJIACCOB (OCOOEHHOCTH
Kiaccu(UKaMM M HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHUECKHH psj M obmias Qopmyia;
n3oMepust; PU3NUECKUe CBOMCTBA; XMMHUUECKHE CBOMCTBA; CIIOCOOBI MOTyUeHHS):

— TIpeJeNbHBIE YTIICBOAOPOIBI (IKaHBI M UKJIOANKaHbI). ['opeHre MeTana KaKk OinH U3 OCHOBHBIX
WUCTOYHHMKOB TEIUla B TPOMBIIUIEHHOCTH M ObITy. CBOWCTBA NPHUPOAHBIX YITIEBOIOPOIOB,
HaXO0XKJEHHE B IPUPOJIE U MIPUMEHEHHE AJIKAHOB;

— HempenenbHble (ANKEHbI, aJKUHBI M aJIKaJHeHBl) U apoMaTH4ecKHue yrieBoaoponsl. ['opeHue
aIleTUIeHAa KaK HCTOYHHUK BEICOKOTEMITEPAaTypPHOTO TIIAMEHH TSI CBapKH U PE3KH METAJUIOB

— KHUCIJIOPOJICOJEpIKAIUe coequHeHHss (CnupThl U (eHONbl, KapOOHOBBIE KHCIOTHI U 3(QUPHI,
QIBJECTUABl M KETOHBI, JKHUPBI, yrieBonbl). IlpakThyeckoe NPUMEHEHHE STUIICHTIIHKOII,
rouiepuHa, ¢enona. [Ipumenenue dopmanbleruia, aneraiabIeruaa, YKCyCHOH KHUCIOTHL Mblna
KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. Morolie cBOMCTBa MbLIa

— a30TCo/IepXKallie COeIUHEHHs (aMUHBI M aMHHOKHCIIOTHI, Oenku). BbicokomonexyssipHbIe
COCAMHEHUS (CHHTETHYECKHE M OHOJIOTMYEeCKU-aKTUBHBIE). MOHOMEp, HONUMEpP, CTPYKTypHOE
3BeHo. [lomuMepusanus ATUIeHa KaK OCHOBHOE HAIPaBIEHUE €0 UCTIOIb30BaHMUs.

I'eHeTHueckast CBA3b MEXJy KJIacCAMU OPraHUYECKUX COeIMHEHHI

11

IIpakTnyeckue 3aHATHSA

CsBolicTBa OpraHU4eCKUux COCZ[I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (TpI/IBI/IaJ'H)HaH U MEKAyHapoaHas
HOMCHKIJIATYpad, XHWMHUYCCKHE CBOﬁCTBa, CITIOCOOBI HOJ'Iy‘IeHI/ISI)Z IpeaC/IbHbIC (aJ'IKaHI:I u

OK 01
OK 02
OK 04
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LUKJIOAJIKAHBI), HEIIPEACIbHbBIC (aJIKCHBI, aJTKHHBI M AJIKaIUCHBI) 1 apOMaTHYCCKUE YIIICBOIOPOIbI,
coupThl ¥ (QEHOJBI, KAapOOHOBBIE KHUCIOTHI W AI(QHPBI, albIETHAbl M KETOHbI, aAMHHBI H
AMHUHOKHUCIIOTBI, BBICOKOMOJICKYJISIDHBIC COCTMHEHHS. 3aJaHusl Ha COCTaBICHHE YypaBHEHHIA
XMUMHUUYECKHX PEAKIH C y4aCTHEM OPraHUYECKHX BEIIECTB HA OCHOBAHWHU MX COCTAaBa M CTPOCHHUSI.
CocraBieHHE CXEeM peakiuid (B TOM dYHCIE IO TPemIoKeHHBIM IENOYKaM MpeBpalleHnl),
XapaKTePU3YIOIUX XHMHUYECKUAE CBOMCTBA OPraHUYCCKUX COCTUHEHUI OTICIBHBIX KIACCOB,
crocoObl WX TONYYCHHsS W Ha3BaHHE OPTraHUYCCKUX COCTUHCHUI 10 TPUBHAIBHON WIIH
MEXITyHAPOIHOM CUCTEMATHYECKOW HOMEHKIIATYPE.

PerieHne TpakTUKO-OPUCHTUPOBAHHBIX TCOPCTUYECKHUX 3aJaHUl HAa CBOMCTBA OPraHUYECCKHUX
COEIMHEHNN OTIEIBbHBIX KJIACCOB.

MoenupoBaHue MOJCKYJ U XUMHYCCKHX MPEBPAIICHUI HA MPUMEpe dTaHa, STHICHA, alleTHICHA
U Jp.

CamocTosiTeJbHasi padoTa

JlaGopatopnas pabota “TIpeBpaieHus OpraHMYECKUX BeMIeCTB NMpu HarpeBaHuu'". ITomydeHue
STHJICHA ¥ M3YUCHHE €TO CBOWCTB.

Tema 4.3.
Unertndukanms
OpPTaHUYECKUX BEIICCTB, UX
3HAYCHHE U IPUMEHECHHE B
OBLITOBOH U
MIPOU3BOJICTBEHHOU
NIEITENILHOCTH YEIOBEKA

Conep:kaHue Y4eOHOTr0 MaTepuaja

71

TeopeTnueckoe o0yueHune

Broopranmueckne coenunaeHus. [Ipumenenne u Ouomormdueckas posib yriaeBonoB. OKHcieHHe
YIJIEBOJIOB — HMCTOYHUK SHEPIUU KHUBBIX OpraHm3MoB. OOmacTW NpUMEHEHWs aMHHOKHCIOT.
[TpeBpamenus OenkoB numM B opraHu3Me. buomormdeckne ¢yHkumm Oenkos. buonmormueckue
¢byHKIMH KHUpoB. Porb opraHnueckoil XMMUHM B peIeHnH Mpo0OJeM NHIeBoi 6e3onacHocTr. Poib
OpraHMYecKO XUMHUU B pEIICHHH Npo0JieM DJHEPreTUYecKod O0e30macHOCTH, B pa3BUTHH
MEIMILUHBI, CO3JJAHWM HOBBIX MAaTEepHaJOB, HOBBIX HCTOYHHUKOB DSHEPrHM (JIbTEpHATHBHBIC
HCTOYHUKU 3Hepruu). OmacHOCTh BO3MEHCTBHUSA HA KHUBBIE OPTaHU3MBI OPTaHUYECKHUX BEIIECTB
OTJEJBbHBIX KJIAacCOB (YIJIEBOAOPOJbI, CIHUPTHI, (EHOJBI, XJIOPOPraHMYECKHEe MPOHM3BOJIHbIE,
IBJETHIBI U AP.), CMBICI IIOKA3aTelsl MPEAeTbHO IOyCTUMON KOHIIEHTPAIHH

HpaKTuqecmle 3AHATHHA

Kontposnpnas padora Ne3: «CTpyKTypa U cBOICTBa OPraHHUYECKUX BEIIECTBY

CamocTosiTeJibHAsI padoTa

JlaGoparopnas pabota: “VneHTuduKamnus OpraHMueCKuX COSTUHEHHN OTACTbHBIX KIacCOB™
WaeHTudukaiys OpPraHUYECKUX COCIMHEHUI OTICIBHBIX KIAacCOB (HA MPHUMEPE AalbJCTHJIOB,
Kpaxmaia, YKCYCHOM KHCIOTbI, OEJIKOB M T.N.) C HCIHOJb30BAHUEM HUX (PU3UKO-XMMHUUECKUX
CBOICTB U XapaKTepPHBIX KAUeCTBEHHBIX peakinuii. Jlenarypanus Oenka npu HarpeBaHuu. 1[BeTHbIe
peakuuu OenkoB. BO3HHKHOBEHHE aHANMTUYECKOrO CHrHAJIA C TOYKH 3PEHUS XHUMHYECKHX
MPOIIECCOB TPH MPOTCKAHWU KAYEeCTBCHHOM pPEaKIWU, IO3BOJIIONICH WICHTH()HUINPOBATH
MIPEeJUI0KEHHBIC OPTaHWMIECKHE BEIICCTBA

OK 01
OK 02
OK 04

Paszgen 5. Kunernueckue u

TEPMOAUHAMHNYCCKHE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYECCKUX pealcum‘/i

4/2

Tema 5.1. Ckopoctb
XUMHUYECKUX PeaKIil.

Coaep:xanue yue0HOro MaTepuajia

4/2

Teopernueckoe o0yyeHune

OK 01
OK 02
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XuMH4EeCKOEe paBHOBECHE

CKOpOCTh pEaKLUy, €€ 3aBHCUMOCTb OT Pa3INYHbIX (JaKTOPOB: IPHPOABI PEarupyroMuX BEIIECTB,
KOHILICHTPAIMH pPEearupyrolnuX BEIIECTB, TEMIEPATyphl W IUIOMAAN PEAKINOHHON MOBEPXHOCTH.
TemoBeie 3P HEKTH XUMHUYECKIX pEakuid. DK30- U SHAOTepMHUYecKHe peakiuu. OOpaTuMocTh
peaxmmii. XUMIYECKOEe PAaBHOBECHE M €ro CMEIICHHWE IO JACHCTBHEM pa3iIWYHBIX (AKTOPOB
(KOHIEHTpaLUsl PEarcHTOB MM TNPOAYKTOB PEAKLIWH, AABICHHUE, TEMIeparypa) A CO3IaHMsS
ONTHMAJIGHBIX YCIOBHH NPOTEKaHUst XuMrdeckux npoueccos. [punimn Jle IllaTtense

IIpakTHyeckue 3aHATHSA

Pemenue MMPAKTUKO-OPHUCHTUPOBAHHBIX 3aJlaHMM Ha aHaIu3 (baKTOpOB, BJIMAKOOINX HAa U3BMCHCHHC
CKOpOCTH XHUMHYECCKOU pcaknuu, B T.4. C MO3UIMH SKOJIOTHYECKHU ueﬂecoo6pa3H0r0 IIOBCACHUA B

ObITy M TPYIOBOH JEATEIbHOCTH B LEJSAX COXPAHEHUS CBOErO0 37I0POBbS M OKpY’KaromleH 2
MIPUPOJIHOH Ccpe/bl.—PeleHre MpakTHKO-OPUCHTUPOBAHHBIX 3a/laHMi HA MPUMCHCHUE MPUHIIMIA
Jle-1llaTenbe Asl HAXOXKICHHUS HANPABICHUS CMCUICHUS PABHOBECHUS XMMHYECKOHN peakinu U
aHaJIn3 q)aKTOpOB, BJIMAIOOIMX HA CMCHICHUC XUMHNYCCKOT'O paBHOBECHUA
CamocrosiTe1bHasi padoTa -
Pasnen 6. PacTBopbl 4/2
Tema 6.1. Coaep:xanue yue0HOr0 MaTepuajia 32 OK 01
[onsTHe 0 pacTBOpax Teopernueckoe ooyuenue OK 02
PacTBOpeHHe Kak (PU3NKO-XUMUYECKHH npomuecc. PacTBopsl. CIIocoObI IIPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBOoprMocTE. MaccoBast A0y pacTBOpeHHOTO BemiecTBa. CMBICT TOKazaTels TPENebHO
JOITyCTUMON KOHIICHTPALlMM W €ro HCIOJBh30BAHHE B OICHKE HKOJOTHYECKOW Oe30IIacHOCTH. 2
[IpaBuia 3KOJIOTHYECKH IIeTIECO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOU NEATEIBHOCTH B IEISX
COXpaHEHH CBOETO 3/IOPOBBS M OKPY)KAIOUICH MPHUPOTHON CpeAbl; OMACHOCTh BO3JCHCTBUS Ha
JKFBBIC OPTaHU3MBI OIPEICIICHHBIX BEIICCTB.
IIpakTHyeckue 3aHATHSA
Perrenne mpakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/laHM HA pPACTBOPHI, HCIIOIB3yeMEIC B 1
OBITOBOM M MPOU3BOICTBEHHOH JIESITEIHHOCTH YEJIOBEKa
CamocTosiTe1bHasi padoTa -
Tema 6.2. UccnenoBanue | CoaepxaHue y4ieOHOro MaTepuaJia 1/- OK 01
CBOMCTB pacTBOPOB TeopeTnueckoe 00yyeHune - OK 02
IMpakTnyeckue 3aHATHSA - OK 04
CamocTosiTe1bHasi padoTa
Jlaboparoprast pabota «IlpuroroBieHue pacTBOpoB». I[IpHroTOBIICHHE pPAacTBOPOB 3aJaHHOM 1
(MaccoBo#, %) KOHLEHTpamuH (C NMPaKTUKO-OPHEHTHUPOBAHHBIMHM BONPOCAMH) U OIpEciICHHE
cpezibl BOJIHBIX pacTBOPOB. PelieHre 3a/1a4 Ha IPUTrOTOBJICHUE PACTBOPOB
Pasnen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA 6/2
Tema 7.1. Xumus B 0biTy 1 | Coaep:kaHue Y4eOHOT0 MaTepuaia 6/2 OK 01
MIPOU3BOICTBEHHOM TeopeTnueckoe 00yueHHe OK 02
JEATEIIbHOCTH YEJIOBEKa Hogelilne nocTHKeHUs XUMHMYECKONM HAyKM M XMMHYECKOM TexHosoruu. Posp xumuu B OK 04
00€eCTIeYeHHU DKOJIIOTHYIECKOM, SHEPIETHIECKON U MHIIEBON OE30MACHOCTH, PA3BUTHU MEIMLMHBL. 2 OK 07

[IpaBuia momcka W aHanW3a XUMHYECKOW MH(GOpPMAIMK U3 PAa3INYHBIX HCTOYHWKOB (Hay4dHAsS H

yueOHO-Hay4Has JINTEpaTypa, cpeacTBa MaccoBoil nHdopmanuy, cets MHTEpHET)
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HpaKanecKne 3aHATHSA

[ouck m aHaMU3 KEHMCOB O MPUMEHEHNH XUMUYECKHUX BEIICCTB W TEXHOJIOTHH C ydeToM Oymymiei
mpoQeCCHOHANBPHON  JEATENbHOCTH MO TEMaM: BaKHEHIINE CTPOWTENbHBIE MaTepHAIbI,

KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKW, CTCKJIO, KepaMWKa, MaTepHanbl Uil 3JIEKTPOHUKH, 4

HaHOMATEPHaJbl, TEKCTHIbHBIC BOJIOKHA, WCTOYHWKH SHEPIUH, OPraHWYECKHE W MHHEpAJIbHBIC

yRoOpeHws, IEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSI.

3amura: [IpescTaBieHue pe3ysIbTaTOB pelleHNs KeHCOB B popMe MUHH-I0KIIa/Ia C IPE3eHTalUeH

CamocrosiTe1bHasi padoTa -
KoncyabpTanuu -
IIpomeskyTouHasi arTecTtanus (Mg gepeHupoBaAHHBIN 3249¢T) 2

Bcero: 80
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3. YCJIOBHS PEAJIM3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCHUIIJIMHBI
3.1. TpeOboBaHusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0

Jist  peanuzanMyd  IpOrpaMMbl  AUCHUIUIMHBI  JIOJDKHBI  OBITH  MPEyCMOTPEHBI
CJIeIyIOIME CHelHalbHbIe TOMEIECHUS: y4eOHbI KaOMHET €CTeCTBO3HAHUS C METOJMKOU
MIPENOIaBaAHMS.

O6opynoBanne y4yeOHOro kaduHera (HALJAAHBbIE MOCOOMs):  HaOOPHI
IapOCTEP>KHEBBIX MOJIENEH MOJEKYJ, MOJEIH KPUCTAUIMYECKUX PEIIETOK, KOJUIEKIIUU
MPOCTHIX U CIIOKHBIX BEIIECTB W/WIN KOJUISKIIMH MTOJMMEPOB; KOJUICKITUS TOPHBIX MTOPOJ U
MUHEpaJioB, Tabmuma MenaeneeBa, ydeOHble (UIBbMBI, IM(PpOBBIE 00pa3zoBaTEIbHbBIC
pECypCHI.

Texnnueckue cpeacTsa 00ydyeHHUsi: KOMIBIOTEDP C YCTPOMCTBAMU BOCIIPOU3BEICHHUS
3ByKa, MPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C AKPAHOM, MYJIbTHUMEAUNHAs J0CKa, yKa3Ka-
MPE3EHTEP I NPE3CHTALINM.

OobOopynoBanue Jiadoparopud H PpadoYux MecT JadOpPaTOpPMU: MEH3YPKH,
MUNETKU-KANEIbHUIIBI, TEPMOMETPBI, MHUKPOCKOI, JyMbl, MNPEIMETHbIE U TOKPOBHBIC
CTEKJIA, TUIAHILIETHI JIJIsl KamelbHbIX peakiuil, (QuibTpoBajdbHas Oymara, MPOMBIBAIKHU,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKHU, (POHAPUKHU, HAOOP PEAKTHBOB, CTECKIISITHHBIC
MaJOYKH, IITATUBBI JUIsI TIPOOUPOK; MEPHBIC IMIWHIPHI, BOPOHKU CTEKJISIHHBIE, BOPOHKH
nenutenbHble muuHApuYeckue (50-100 mit), cTynku ¢ nectukom, ¢GappopoBbIe YaIIKH,
MUHIEThI, QUIbTPhl OyMa)KHbIE, BaTa, MapJis, YacOBBIE CTEKJA, AJICKTPOIUIUTKH,
7a00paTOPHBIE ITATUBBI, CIIUPTOBBIE TOPEIKH, CIUYKU, PUOOP JI MOJYyYSHUS ra30B (WU
nmpoOupKa C ra300TBOJIHON TPYyOKOIf), AepKaTeNu Jyisi MPOOUPOK, CKISIHKU JJISI XpaHEHUS
PEAaKTUBOB, pa3JAaTOYHBIC JIOTKU, Xumuuyeckue crakanbsl (50, 100 u 200 mu); mmarenu;
MUHIIETHI; TUTEIIbHBIE MU, CEKyHIOMEPHI (TaiMephl), MepHbIe pooupku (Ha 10—20 mi)
u MepHbie Koiobl (25, 50, 100 u 200 M), BoasiHas OaHsl (MJIM TEPMOCTAT), CTEKJISTHHBIC
MajJouky; KOHWYeckue Koyowl st TutpoBanus (50 u 100 Mi1); MHAMKATOPHBIE TTOJIOCKH IS
onpenenenuss pH u craHgapTHas WHIWKATOpHAsl IIKalla, YHUBEPCAJIbHBIA WHANKATOD;
nunetkd Ha 1, 10, 50 mun (mnm po3atopsl Ha 1, 5 u 10 M), OropeTku Il TUTPOBAHUSA,
MeauuuHckue mmnpuibl Ha 100—-150 mu, nabopatopHble W/WnKM aHanuTHYEeCKue Bechl, pH-
METpBI, CYIIWIBHBIN miKad, U p. JJabopatopHOe 000pyI0BaHUE.

3.2. MuopmanuoHHoe obecnedeHne peau3auu NporpaMmmMbl

OcCHOBHBIE HCTOYHUKH
Jnsa nmpenonasarenein
1. T'abpuensn, O. C. Xumus. 10-ii kimacc. bazoBwiii ypoBenn : yueOHuk / O. C.
l'a6bpuensn, U. I'. Octpoymon, C. A. CnagkoB. — 7-¢ u3fd., crep. - Mocksa
[Ipocsewmenue, 2025.



. I'abpuensu, O. C. Xumus : 11 xmacc : 6a3oBbiii ypoBeHb : yueObnwmk / O.C.
l'a6bpuensn, U.I'. OctpoymoB, C.A. CnagkoB. — 6-¢ u3fd., crep. — MockBa
IIpoceenienune, 2024.

. Pym3utuc, I'. E. Xumusa. ba3oBwlii ypoBeHb : y4eOHUK Il 0Opa3oBaTeIbHBIX
OpraHu3alvii,  pealu3yloUMX  00pa3oBaTeNbHbBIE  MPOrpaMMbl  CPEIHEro
npodeccuonansHoro obpazosanus / I'. E. Pynsutuc, ®@. I'. ®enpaman. — 2-e usm.,
crep. - Mocksa : [Ipocsemenue, 2025.

. Papgenxmiti, A. M. Xumus. ba3zoBblii ypoBeHb. TpeHMPOBOYHBIE M TPOBEPOUYHBIE
paboTel : yueOHOe mocoOue, pa3paboTaHHOE B KOMIUICKTE C YYCOHHKOM ISt
o0pa3oBaTeNbHbIX OpraHu3alui, peaTu3ylomuXx o00pa3oBaTelbHbIE TPOrPAMMBI
cpennero npodeccronansHoro oopazosanusi / A. M. Pagenkuii. — 2-e u3a., crep. -
Mockaa : [Ipocenienue, 2025.

JIns CTyneHToB

. T'abpuensn, O. C. Xumus. 10-ii kmacc. baszoBwii ypoBenn : yuebnuk / O. C.
[Na6puensn, U. I'. Octpoymos, C. A. CnaakoB. — 7-¢ u3n., crep. - Mocksa :
[Ipocsemenue, 2025.

. T'abpuensn, O. C. Xumusa : 11 kmacc : 6a3oBbiii ypoBeHb : yueOHumk / O.C.
[Nabpuensn, WU.I'. OctpoymoB, C.A. CnagkoB. — 6-¢ wu3m., crep. — Mocka
[Ipocsemenue, 2024.

. Pymsutuc, I'. E. Xumus. ba3oBblii ypoBeHb : yueOHUK Ajii 00pa3oBaTENbHBIX
OpraHu3aluii,  pealu3yloumx  o0pa3oBaTelIbHBIE  MPOTPAMMBI  CPEIHETO
npodeccuonansuoro oopazosanus / I'. E. Pymsutuc, ®. I'. denpaman. — 2-e uzn.,
ctep. - Mocksa : [Ipocsemenue, 2025.

JlonoIHUTeIbHbIE HCTOYHUKHT

Jnsa npenonaBareneit
. AHdunorenoBa, . B. Xumus. bazoBsiii ypoBenb: 10—11 kmaccsl : yueOHUK 1S
cpeaHero obmiero odpaszoBaHust [DnekTpoHHbIM pecypc] / U. B. AHdunoreHona,
A. B. ba6kos, B. A. TlonkoB. — 2-e u3a., ucnp. u aon. — Mocksa : M3naTeiabcTBo
Opaiir, 2025.

. Huxonsckuii, A. Bb. Xumust : y4eOHWK U TPAKTHUKYM [UJII  CPETHETO
npodeccroHanbHOTO 00pa3oBaHusl [DyeKTpoHHBIN pecypc] / A. b. Huxonbckui,
A. B. CyBopoB. — 2-e u3a., nepepab. u gon. — Mocksa : U3gatenscTtBo FOpaiit,
2025.

OneitnukoB, H. H. Xumusi. Aaroputmsl pelieHus 3aja4 U TeCThl : yueOHoe mocooue
UIsl  cpenHero mpodecCHoHANBHOTO 0o0pa3oBaHus [DNeKTpoHHBIH pecypc] /
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H. H. Oneiinukos, I'. II. MypaBseBa. — 3-e u3a., ucop. u gon. — Mocksa :
NznarensctBo FOpaiit, 2025.

4. Xumus. 3agauHuk : ydeOHoe TmocoOue i CpelHero MnpodecCHOHATBHOTO
oOpazoBaHus [DNeKTpOoHHBIN pecypc] / moa obmen pemakuuent I'. H. ®aneeBa. —
Mockga : U3gatensctBo FOpaiit, 2025.

s cTyieHToB
1. Audunorenona, . B. Xumwus. bazossiii ypoBers: 10—11 kmaccel : yueOHUK A7st
cpenHero obmiero oOpa3zoBanus [DnekTpoHHbI pecypc| / . B. AHduHOreHoBa,

A. B. ba6kos, B. A. IlonnkoB. — 2-¢ u3a., ucnp. u gon. — Mockga : M3narenbcTBo
FOpaiit, 2025.

2. Hukonbckuii, A. b. Xumust : y4eOHUK U TPAKTUKYM JJIsi  CPEIHEro
npodeccuoHanbHOT0 00pa3oBaHusl [DneKTpoHHBIN pecypc| / A. b. Huxonbckui,
A. B. CyBopoB. — 2-¢ u3za., nepepad. u gon. — MockBa : MznarensctBo HOpaiir,
2025.

NuTepHET-PECYPCEHL:

1. T'abpuensn, O. C. Xumus. 10-ii kimacc. bazoBwiii ypoBens : yuebnuk / O. C.
Iabpuensn, U. I'. OctpoymoB, C. A. CnaakoB. — 7-¢ usm., crep. - Mocksa :
IIpocgemienune, 2025. - 129 ¢. — ISBN 978-5-09-124953-8. - TekcT : 2JIEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2202349. — Pexxuim 1ocTyma: 1mo moarnucke.

2. T'abpuensan, O. C. Xumus. 11-#i kmacc. baszoBwiii ypoBens : yueOnuk / O. C.
l'abpuensa, U. I'. OctpoymoB, C. A. CnagkoB. — 6-e¢ usn., crep. — Mocksa :
IIpocsemenue, 2024. — 127, [1] c. : un. — ISBN 978-5-09-112177-3. - Tekcr :
anexkTpoHHbii. - URL: https://znanium.ru/catalog/product/2157262. — Pexum
JOCTyMA: MO MOAMKCKE.

3. Pymsutuc, I'. E. Xumus. ba3oBbiii ypoBeHb : Y4eOHHMK IJsi 0Opa3oBaTEIbHBIX
OpraHu3alvii,  pealn3ylolMX  00pa3oBaTebHBIE  MPOTPaMMbl  CPEIHErO
npodeccuonanpHoro oopaszosanus / I'. E. Pynsutuc, ®@. I'. Genpaman. — 2-e usn.,
ctep. - Mockaa : [Ipocsemenue, 2025. - 337 c. — (Yuebnuk CIIO). - ISBN 978-5-09-
124954-5. - Texkcr : 3JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2202350. — Pexxum gocTyna: 1o moamnucke.

[Tpodeccuonanpubie 6a3bl JaHHBIX
pravo.gov.ru - OpunuanbHbli UHTEPHET-NOPTaN MPaBOBOK MH(MOpPMAIIUU

www.edu.ru — @enepanbHblii mopTan Poccuiickoe oopazoBaHue
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIUITJINHbI
KoHTponb 1 oneHKa pe3yJpTaTOB OOYYEHMsI OCYIIECTBISETCS MPENOJaBaTElIeEM B

npoliecce MPOBEICHUsS MPAKTUUECKUX 3aHATUN M J1Ta0OpaTOPHBIX pabOT, TECTUPOBAHMS, a
TaK>Ke BBIMOJIHEHUS! 00yYarOUUMUCS WHIMBUTyAIbHBIX 3aJJaHUM, TPOEKTOB, UCCIEOBAaHUM.
Pe3ynbTaThl 0OyuYeHUs ONpENENAIOT, YTO OOydYaromuecs IOJDKHBI 3HATh, MOHUMAaTh H
JEMOHCTPUPOBATH MO 3aBEPIICHUH U3YUYCHUS JUCIIUILINHBL.

Jlos

JTUCHUTUIMHBI UCTIONB3YETCSI CUCTEMA OLICHOYHBIX MEPOINPHUATHM, MPEACTaBIISIIONAas co00i

dbopMHUpOBaHUS, KOHTPOJSI W OIICHKA pEe3yJbTaTOB OCBOCHHUS y4eOHOM
KOMIUJIEKC Y4YEOHBIX MEpONPUATHM, COTJIACOBAHHBIX C pe3yibTaTaMu OOy4YeHHUs U
chopmynupoBadHbix ¢ yaetoM OI'OC COO (mpeameTHbIe pe3ybTaThl O JUCHUILUIMHE) U
dIr'oC CIIO.
Ne OK

1 OcHOBHoOE cojiep:KaHue

| Monayas/Pa3nen/Tema | Pe3ynbraTt 00yuenust | Tunel OLEHOYHBIX MEPONPUATH I

1 Paznea 1. OcHOBBI
CTPOEHUs BellecTBA

@DopMyJIHpoOBaTH 0a30BbIE
TMOHSATHS W 3aKOHBI XUMHH

TIOJIO’)KEHUEM B TIEPUOMUYECKOM
CHCTEME XUMUYECKUX
snemenToB [|.. MenaeneeBa

1.1 | OKO01 CtpoeHue aToMOB CocTaBisITh XUMHYECKHE 1. Tect «CtpoeHre aTOMOB XUMHYECKHUX
XUMHYECKHX 3JICMEHTOB U (hopMyIIBI COeTMHEHHH B AJIEMEHTOB U MIPUPOIa XUMHUIECKOI
MPHUPOAA XUMUIECKOH CBS3H |COOTBETCTBUH CO CTETICHBIO CBSI3I.
OKHCIICHHST XUMHUYECKUX 2. 3amaud Ha COCTABIICHIE XHMHICCKUX
AJIEMEHTOB, UCXOS U3 (hopMyI TByXaTOMHBIX COCTMHCHUH
BAJICHTHOCTHU U (okcumoB, cyib(UA0B, THAPUIOB U T.IL.).
3JIEKTPOOTPHUIATETLHOCTH 3. 3ajaHus Ha UCTIOJIb30BAHKE
XUMHUYECKOW CUMBOJIUKU M Ha3BaHUH
COCIMHEHU 110 HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a TEOPETUUECKOM
Y TIPUKJIAQJHONW XUMUU U TPUBUATBHBIX
HA3BaHUH [T COCTABIICHUS] XUMHUYECKIX
(hopMyI TByXaTOMHBIX COCTMHCHUIH
(oxcumoB, cynb(GUAOB, THAPHUIOB U T.I1.)
U IPYTHX HEOPTaHUIECKUAX COCTUHEHUI
OTJEIBHBIX KIIACCOB
1.2 | OK 01 Ilepuoauueckuii 3aK0H U XapakrepuzoBaTth xumudeckue |1. Tect «Merammyeckue /
OK 02 tabnuua JI.M1. MenneneeBa  |3JIeMEHTBI B COOTBETCTBHHM C UX |HEMETAJUIMUECKUE CBOHCTBA,

3JIEKTPOOTPHUIATEILHOCTh U CPOJACTBO K
SJIEKTPOHY XUMHUECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX JEKTPOHHBIM
CTPOEHHUEM H IOJIO)KEHUEM B
MEPUOJUYECKON CUCTEME XUMHUUECKHUX
snemenToB .. MenpaeneeBay.

2. IlpakTryeckue 3aaHus Ha
YCTaHOBJIEHHUE CBSI3U MEX]y CTPOCHUEM
aTOMOB XMMHUYECKHX DJIEMEHTOB U
MePUOTUIECKIM U3MEHEHHEM CBOHCTB
XAMHYECKUX DJIEMEHTOB U HX
COCIUHECHUM B COOTBETCTBUH C
nosio>xeHueM B Ileproauueckoi
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUYECKHE 3a/laHus Ha
XapaKTepU3aLUI0 XUMUYECKUX
3JIEMEHTOB: «MeTamuinyeckue /
HeMeTalLINYeCKHe CBOMCTBA,
3JIEKTPOOTPHUIIATEILHOCTD U CPOJACTBO K
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OK

Mopyas/Paznen/Tema

PesyabTaTt 00yuenns

THNBI OlIEeHOYHBIX MePONPUATHI

9JIEKTPOHY XMMHUUECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX ICKTPOHHBIM
CTPOSHHUEM H TTOJIOKCHHUEM B
MIEPUOUICCKON CUCTEME XUMHICCKHIX
snemenToB .M. MenneneeBa»

Paznen 2. Xumnueckune
peakuuu

XapakTepn30BaTh THIIBI
XUMHYECKUX PeaKuuii

KonTtpoabsnasi padora
«CTpoeHue BeliecTBa H XUMUYECKHe
peaknum)

2.1

OK
OK

01
04

Tunsl XUMUYECKHUX pEeaKLUN

CocCTaBIATD peakuuu
COCIMHEHUS, Pa3lIOKEHHUS,
oOMeHa, 3aMeIeHus,
OKHUCIIHTEIbHO-
BOCCTAQHOBHTEJIBbHBIC PEaKLIUH

1. 3agaun Ha cocTaBlIeHUE ypaBHCHAN
peaKIuii:

— COeIMHEHMS, 3aMEIICHHUS, Pa3IOKCHNUS,
oOMeHa;

— OKHCIIHTEIEHO-

BOCCTAHOBHTEIILHBIX PEAKIIHA C
HCIIOJB30BaHUECM METOa JICKTPOHHOTO
OanaHca.

2. 3agauu Ha pacyeT Macchl BEIECTBA
Wi 00béMa

ra3oB I10 U3BECTHOMY KOJHYECTBY
BEIIEeCTBAa, MACCE WA 00BEMY OHOTO U3
YYacCTBYIOIINX B PEAKIIMH BEIICCTB;
pacu€Thl

Macchl (00bEMa, KOJTMYeCcTBa BEIIeCTBA)
MIPOAYKTOB PEAKIINH, €CIIH OJTHO U3
BEIIECTB MMEET MPUMECH

2.2

DNEeKTPOTUTHYECKAS
UCCOLMaIs U HOHHBIN
o0OMeH

CocTaBiiATh ypaBHEHUSA
XUMHYECKHX PEAKIIUH HOHHOTO
o0OMeHa ¢ y4acTHem
HEOPTaHWYECKUX BEIICCTB

1. 3aganus Ha cocTaBJICHHE
MOJICKYJISIPHBIX ¥ HOHHBIX PEAKIIHH C
Y4acCTHEM KHCIIOT, OCHOBAHMI U COJIeH,
YCTaHOBJICHHE M3MEHEHUS KUCIOTHOCTH
cpensl

2. JJaboparopnas padota "Tumsl
XUMHUUYECKHUX peakuui”

Paznen 3. Ctpoenue u
CBOICTBA HEOPraHUYECKHX
BellleCTB

HccnenoBath cTpoeHHE U
CBOICTBA HEOPTraHNYECKUX
BellleCTB

KonTpoabHasi padota
«CBoO#CTBa HEOPraHUYECKUX
BeIIECTBY

3.1

OK

01

Krnaccudukarus,
HOMEHKJIATYPa U CTPOCHHE
HEOPraHHYECKHUX BEIECTB

Knaccupumnuposats
HEOpraHHYECKHE BELIECTBA B
COOTBETCTBHH C UX CTPOCHHUEM

1. Tect «Homenknatypa u Ha3BaHuE
HEOPraHUYECKHX BEIIECTB, HCXOAS U3 UX
XUMHUECKOH (hOPMYJIBI, HIIH
COCTaBJIEHHE XUMHUYECKOH (hOPMYJIBI,
WCXOJISl N3 Ha3BaHUs BEIIECTBA I10
MEXyHapOAHON WIN TPUBUAIILHOU
HOMEHKIIaType».

2. 3agauu Ha pacdeT MacCOBOH JI0JIH
(Macchl) XMMUYECKOTO DJIEMEHTa
(coennHEeHMS) B MOJIEKYJIE (CMECH).

3. [IpakTudeckue 3a1aHus MO
KJIaccu(UKaIy, HOMEHKIIAType U
XUMHUYECKUM QopMyIIaMm
HEOPTraHUUYECKUX BEIIECTB pa3IHYHbIX
KJIACCOB.

4. IlpakTryeckue 3agaHus Ha
OIpeieNIeHue XUMHUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCHMOCTH OT BH/IA
XUMHWYECKOH CBSI3H U THIIA
KPUCTAJLINYECKOH PELETKU

3.2

OK
OK

01
02

IIK...

DH3NKO-XUMUYECKHE
CBOIiCTBa HEOPraHn4eCKux
BCIICCTB

VcTaHaBiIuBaTh 3aBUCHMOCTD
(1)I/I3I/IKO-XI/IMI/I"I€CKI/IX CBOICTB
HEOPraHN4YCCKUX BEUICCTB OT
CTPOCHUA aTOMOB U MOJICKYJI, a

1. Tect «OcoOEHHOCTH XUMHYECKUX
CBOMCTB OKCHJIOB, KHCJIOT, OCHOBaHHH,
aM(OTEpHBIX THAPOKCHUJIOB U COJIEI.
2. 3aiaHys Ha COCTaBJIECHUE YPABHEHUH
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OK

Mopyas/Paznen/Tema

PesyabTaTt 00yuenns

THNBI OlIEeHOYHBIX MePONPUATHI

TaK)Ke TUMA KPUCTATITMYECKOH
pemeTKn

XMUMHUYECKHX PEAKIHH C yyacTHEM
MIPOCTHIX U CJIOXKHBIX HEOPTaHMIECKIX
BEIIECTB: OKCHIOB METAJIIOB,
HEMETaJIOB U aM(OTEPHBIX FIIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBAHUH 1
aM(OTEPHBIX THAPOKCHIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTepu3yIoIUX UX CBOICTBA U
CIIOCOOBI TIOJTyYEeHUSI.

3. IIpakTuKO-OpHEHTUPOBaHHBIE
TEOpEeTHYECKUE 3aaHus Ha CBOWCTBA U
TIOJTy4EeHHE HEOPTaHUYECKUX BEIIECTB

33

OK 01
OK 02
OK 04

WnenTudukanus
HEOPraHMYECKHX BEIECTB

HccrenoBaTh KauecTBEHHBIE
peaKnry HeOPraHUIECKUX
BEIIECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE 3a/ITaHUS
110 COCTaBJIICHUIO XUMUYECKHUX PEAKLIMIH ¢
y4acTHEM HEOPTaHWYECKUX BELIECTB,
HCTIONB3YEMBIX U UX UICHTH(PHUKALINH.
2.JlabopaTopHas paboTa:
“Unentrdukanys HEOPraHUICCKUX
BellecTB”

Pa3nen 4. CTpoenue u
CBOMCTBA OPraHMYeCKUX
BeIeCTB

HccienoBaTh CTpoeHUE H
CBOMCTBA OPraHMYeCKUX
BeElECTB

KonTpoabHas padota
«CTpoeHHE U CBOWICTBA OPraHMYeCKUX
BelIECTB)»

4.1

OK 01

Kraccudukauus, crpoeHue u
HOMEHKIIATYPa OPraHUYeCKHX
BEIIICCTB

Knaccudunuposats
OpraHHYeCKHUe BEIIeCTBa B
COOTBETCTBUHU C UX CTPOCHUCM

1. 3aganusa Ha cOCTaBIICHHE Ha3BaHUM
OpraHWYecKUX COEAUHEHUH 10
TPUBHAILHOMN WU MEX Ty HAPOIHOM
CHUCTEeMAaTHYECKON HOMEHKJIIAType.

2. 3agaHus Ha COCTaBJIEHUE MOJHEBIX U
COKpAIIICHHBIX CTPYKTYPHBIX (POPMYT
OpPTaHWYECKUX BEIIECTB OTEIBHBIX
KJIACCOB.

3. 3ajgauu Ha onpejeNieHre IpocTenmei
(hopMyIIBI OPTaHMYECKON MOJICKYIIHI,
HCXO/JIs U3 DJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYECKUX
COEIMHEHUI

YcranaBnuBaTh 3aBUCUMOCTh
(U3NKO-XUMHUYECKUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHUS MOJICKYT

1. 3aaHus Ha cOCTaBJIECHUE YPaBHEHUH
XUMHYECKHUX PEakIfii ¢ yqacTueM
OpPraHUYECKUX BEIIEeCTB HA OCHOBAHUHI
UX COCTaBa U CTPOCHHUSL.

2. 3agaHus Ha COCTaBIEHUE ypaBHEHUM
XMMHUYECKHUX PEaKIHH,
WITIOCTPUPYIOIIUX XUMHUYECKHEe
CBOMCTBA C y4ETOM MEXaHU3MOB
MIPOTEKAHMs TAHHBIX PEaKIUi 1
TEHETHYECKON CBSI3M OPTaHWYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.

3. PacueTHble 3aa4u 10 YpaBHEHUSIM
peaxkuuil ¢ yuacTueM OpraHuYecKuX
BEIIIECTB.

4. JJTaboparopnas pabota “TIpeBpareHus
OPraHNYECKUX BEIIECTB IPU
HarpeBaHuu"

43

OK 01
OK 02
OK 04

Wnentudukanms
OpPTaHUYECKUX BEIICCTB, HX
3HauYCHUE U MPUMEHEHHE B
OBITOBOM 1
MIPOU3BOJICTBEHHON
JIeSITEILHOCTH YeJIOBEKA

HccnenosaTh kKauecTBEHHBIE
peaKuuu OpraHu4eCcKux
COEJIMHEHNH OTAEJIbHBIX
KJIacCOB

1.IIpakTHKO-OPHEHTHPOBAHHBIC 3aaHUS
110 COCTaBJICHUIO XUMUYECKHX PEaKuil ¢
y4acTHEM OPTaHUYECKUX BEIIECTB, B T.4.
HCTIONIE3YEMBIX JJISI UX UIACHTHPUKAITUN
B OBITY ¥ IPOMBITIZIEHHOCTH.
2.JlabopaTopHast paboTa:
“Unentuduxaryss opraHnIecKux
COEQUHEHNN OTAEIBbHBIX KJIACCOB”

Pa3nen 5. Kunernueckue u

XapakTepn3oBaTh BIUSIHHE
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Ne OK Monyas/Pa3nen/Tema PesyabTaTt 00yuenns THNBI OlIEeHOYHBIX MePONPUATHI
TepMOAUHAMMYECKHE pa3JuYHbIX (AKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTh
NPOTEKAHUS XHMHYECKUX |XMMHYECKHX peaKkuui
peakumii

5 OK 01 CKOPOCTb XMMUYECKHUX XapaKTepHu30BaTh BIUSHUE IIpakTuKO-OpUEHTUPOBaHHbBIE

OK 02 peaxiuii. XuMu4eckoe KOHIIEHTPALlUH pearupymomux |TeopeTHYeCKUe 3aJaHHs Ha aHaJIn3
paBHOBecHe BEIIECTB U TEMIIepaTyphl Ha (aKTOpOB, BIUSIONINX HAa H3MEHEHHE

CKOpPOCTb XUMHUECKUX Peakluil |CKOPOCTH XUMUUECKOH peaKkLnu.

XapakTepu30BaTh BIUSHUE IIpaKTHKO-OpUEHTUPOBAHHBIE 3aAaHUS

HM3MEHEHUs KOHLIEHTPAIIH Ha npuMeHeHne npunimna Jle-Ilatense

BEIIECTB, PEAKINH CPEAbI U JUISL HAXOJK/ICHHS HAIIPaBICHUSA

TEMIIEPaTypPbl Ha CMEIICHHUE CMEIICHHS PaBHOBECHS XUMHIECKON

XMMHYECKOTO PABHOBECHS peakIy 1 aHaIH3 (PaKTOpPOB,
BIMSIOIINX HA CMEIIEHHE XUMHIECKOTO
PaBHOBECHS

6 HccienoBaTs HCTHHHBIC

Pazgen 6. PacTBophl PacTBOPBI C 3aJaHHBIMH
XapaKTepUCTUKAMH
6.1 [ OKO01 ITonsiTue o pactBopax Paznuuath uctuHHbIEe pacTBOpHI | 1. 3a1a4n Ha NIPUTOTOBJIEHUE PACTBOPOB.
OK 02 2. ITpakTUKO-OpUEHTHUPOBAHHBIC
pacyeTHbIC 33/1aHNS Ha AUCTIEPCHBIC
CHCTEMBI, HCIIOJIb3yEMBIE B OBITOBOH 1
MPOU3BOJCTBEHHON AEATEIBHOCTH
YyeloBeKa
6.2 [ OKO01 HUccnenoBanue cBOWCTB HUccrnenosath husuko- JlaboparopHnas pabota
OK 04 pacTBOpOB XUMHUUYECKHE CBOMCTBA “IIpuroToBieHHE PaCTBOPOB”
HCTHHHBIX PacCTBOPOB

II | IIpodeccuonaibHO-OPUEHTHPOBAHHOE COleP KaHNe (Co/iep:KaHue TPUKJIATHOT0 MOYJIs1)

7 Paspea 7. OuneHnBaTh nocjaeacTBUS 3ammTa Keiica (c yueToM Oyayuiei
Xumus B ObITY H OBITOBOM U NnpogecCHOHAILHOI JeATeTbHOCTH)
NPOU3BOICTBEHHOM NPON3BOCTBEHHOM
JAeATeTbHOCTH Yel0BeKa JAeATeTbHOCTH YeJI0BeKa ¢

MO3UIIMH YKOJOTHYECKOH
0e30I1acHOCTH
OK 01 Xumust B OBITY 1 OueHuBaTh NOCHEACTBUSA Ketic (c yuerom Oymymieit
OK 02 MIPOU3BOJCTBEHHOM OBITOBOM U MPOU3BOACTBEHHOH |MpO(eCCHOHATBHOMN NeTeTFHOCTH)
OK 04 JIeSITeTIbHOCTH YeJI0BeKa JIeSITeIbHOCTH YeJIOBEKa C Bo3MoskHBIE TEMBI KEHCOB:
OK 07 MO3MLIUH SKOJIOTHIECKOI 1. IloTerulenue kIMMaTa u

0e30macHOCTH

BBICBOOOXK/ICHUE I'a30BBIX THAPATOB CO
JIHA OKeaHa.

2. Bynyine MaTepualsl Ajist aBUa-,
MalIrHO- ¥ IPHOOPOCTPOCHUS.

3. HoBble MaTepHaIbl JUTs COTHEYHBIX
Oarapeit.

4. JlekapcTBa Ha OCHOBE PACTUTEIILHBIX
npernapaToB

22




JUCT UBMEHEHUWH U JIONOJTHEHU M, BHECEHHBIX

B PABOYYIO ITPOT'PAMMY

Ne N3MCHCHMA, JaTa BHCCCHUA U3MCHCHU, Ne CTpaHUIbl C UBMCHCHHUCM;

BbLJIO

CTAJIO

OcHoBaHue:

IToamnuck Jimia, YTBEpAUBIICTO U3MCHCHUA
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