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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITIPOTPAMMbBI YYEBHOI
JANCHUITVINHBI «XUMHWSA»

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl

Pabouas mporpamma y4eOHOW AMCUUIUIMHBI SIBISIETCS YacThIO OCHOBHOHM 00pa30BaTeNIbHOM
nporpammbl B cooTBeTcTBHM ¢ PI'OC CIIO cnenmanbsaocty 15.02.12 MoHTaX, TEXHUYECKOE

o0CIIy’)KMBaHWE M PEMOHT IPOMBIIUIEHHOTO 00opynoBaHus (1o otpacisam), yTB. [Ipukazom
MOH P® 09.12.2016 r. Ne 1554, 3apeructpupoBad B Mun.roct. P® 22.12.2016 r. Ne 44899

1.2. MecTo AUCHMIUINHBI B CTPYKType OCHOBHOII mpodeccuoHalbHOl 00pa3oBaTebHOM
nporpammbl: OV J1.12 Xumusi oTHOCUTCS K 0a30BbIM y4e€OHBIM AMCLUUILIMHAM, U3y4aeTcs Ha
0a30BOM ypOBHE M BXOJHT B 0011€00pa30BaTEeIbHBIN ITUKIL.

YyeOHasi OUCHUIUIMHA HMMEET MEXIpEeIMETHble CBSi3M ¢ 001meodpa3oBaTebHbIMU
aucuunauaamu - OYJI.07  Maremaruka, OVY.11  ®usmka, OVY.13  buonorus;
¢ JUCHUIVIMHAMH MaTeMaTH4ecKOro M o0mero ecrecrBeHHoHayyHoro umkiaa. EH.01
Maremaruka, EH.03 DKOJ0rn4ecKue OCHOBBI IIPUPOIOIIOIB30BAHMS,
¢ obmenpodeccuonanbubiMu aucuuniumuamu:  OI1.02  MarepuanoseneHue, OI1.05
DNeKTpOoTeXHUKA U OCHOBBI 1eKTpoHUKHU, OI1.09 Oxpana Tpyna u OepexanBoe Mpou3BOJCTBO,
OIl1.12 be3onacHOCTB KU3HEAEATEIHHOCTH.

1.3. llesb ¥ mJIaHUpYyeMble Pe3yJbTAThl 0CBOEHUS THUCIHUIINHBI:

Llenpl0 AMCUUIUIMHBL SBJISIETCS (OPMHUPOBAHUE Y CTYAEHTOB IPEJICTABICHHUS O XUMHUYECKOU
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPA KAK OCHOBBI IIPUHATHS DPEIICHUA B
JKU3HEHHBIX U IPOU3BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOIO ITOBEICHUS B IPUPOAHOM CpELE.

3agauM AUCHMIIMHBI:

1) cdopmupoBarh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTCKAHUS XUMHUYECKUX MPOILIECCOB |
SBJICHUII B OKpY)XaloIled cpeae, LEIOCTHOW HAayYHOW KapTHUHBI MHUpA, B3aUMOCBSI3H U
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIBI HEOPraHMYSCKUX U OPraHMYEeCKHX BEILIECTB,
YpaBHEHUSI XMUMHUYECKUX DPEAKIHM, OOBSICHATh UX CMBICI, UHTEPIPETUPOBATH PE3YJIbTaThl
XUMHUYECKHX 3KCIIEPUMEHTOB;

3) chopMupoBaTh HAaBBIKM MPOBEACHUS MPOCTEHINNX XHUMHUYECKHX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ cOOJroleHneM TMpaBuil 0€30MacHOro oOOpalleHusi C BelleCTBaMHM U
71a00paTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh yMCHHUS HCIOJIB30BaTh HH()OPMAIMIO XHMHYECKOTO XapakTepa W3 Pa3IHYHBIX
HCTOYHHKOB,

5) cdopmupoBaTh yMEHHS MPOrHO3UPOBATH MOCIEACTBUS CBOCH JIESTENBHOCTH U XUMHYCCKUX
MIPUPOIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOIIECCOB;

6) cdopmHpoBaTh MOHUMAaHKE 3HAYUMOCTH JOCTHIKCHUH XUMHUYECKOW HAYKU M TEXHOJIOTUIT 1Sl
Pa3BUTHS COIMATBHON M IPOM3BOJICTBEHHOM cdep.



Pe3ysabTaTrhl 0cBOeHUS 00111€00pa30BATEJIbHOM TUCHUILIMHBI « XUMHUs» B c00TBeTCTBHH ¢ PI'OC CIIO wm Ha ocHoBe ®I'OC COO

Kon u IL1anupyemble pe3y IbTaThl 0CBOEHHS! AU CIUILIHHbBI

HAHMeHOBaHHe

(popmupyembIx

KOMIIETEeH U O6mme’ JIMcuunInHApHBIE

OK 01. B 4acTH TPyI10BOr0 BOCIHTAHUS: - BHaZeTh CHCTEMOHM XMMHYECKHX 3HAHMil, KOTOpas BKIIOYAET:

Bribupars - TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH | OCHOBONOJATAIOINE HOHATUS (XMMUUYECKHIl 2IEMEHT, aTOM, 2JIEKTPOHHAS

cr1oco0bI MacTepcTBa, TPYA0TI00HE; 000/I0YKa aroMa, S-, p-, O-37TeKTpPOHHBIE OpPOMTANM aTOMOB, HOH,

PCHICHIA 33149 | . ro1oBHOCT, K = AKTHBHOH  J@ATENHHOCTH | MOJEKYJIA, BAIEHTHOCTh, 3JEKTPOOTPHIATENLHOCTh, CTENEHb OKMCIICHHS,

NPOPECCHOHAND" | 1oy yonorMIecKoii H COLMATLHON HATIPABICHHOCTH, | XHMUYEcKas CBS3b, MONb, MOMADHAS Macca, MOJADHEIT — 0ObeM,

HoH CIIOCOOHOCTh ~MHHUIIMHPOBATh, IUIAHUPOBATh M | YIJIEPOIHBIA CKeneT, (YHKLUMOHANbHAS TPYINa, pagukai, H30MEpHs,

ACATCILHOCTH CaMOCTOSTENFHO BBINONHATh TAKYIO JEATETBHOCTD; | H30MEpPBI, TOMOIOTMYECKUIA Psijl, FOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOI- 1

TIPUMCHUTCIBHO | MHTEpec K Pa3IMYHBIM chepam | a30TcolepKalMe COEAUHEHUs, OWOIOTMYECKH aKTUBHBIE BEIIECTBA

K pasitiiHbIM npo(hecCUOHANTBHOM JesTeNbHOCTH, (YTIIeBOMBI, KHMpBI, OEIKH), MOHOMEp, MOIMMEP, CTPYKTYPHOE 3BEHO,

KOHTCKCTaM OBj1ajieHNe  YHHMBEPCAIbHBIMM  y4eGHBIMH | BHICOKOMOIEKYIISAPHBIE COENMHEHHS, KPUCTAIUIMYECKAS DENIETKA, THIIBI
03HABATEILHBIMH IECTBHSIMH: XHUMUYECKHX PEaKIMi (OKHCIHTENBHO- BOCCTAHOBHTENBHEIE, HK30-U
a) 0a30BbIe JIOTHYEeCKHE JeiiCTBHUSI: SHIO0TEPMUYECKHE, PEaKLMd MOHHOTO OOMEHaA), pacTBOP, SIEKTPOIHTEL,
- CaMOCTOATEIHLHO dbopMymHIpoBaTh ¥ | HEONEKTPOIUTEI,  DIEKTPONMTUYECKAas  JUCCOLMALMS,  OKHCIMTENb,
aKTyalTu3HpoBaTh MPOONEMY, pacCMaTpHBaTh €€ | BOCCTAHOBUTENb,  CKOPOCTh  XHUMHYECKOW  peaKiMH, XHMHYECKOe
BCECTOPOHHE; paBHOBecHE), TEOPUM U 3aKOHBI (T€OpUs XHMHYECKOTO CTPOEHHS

- YCTaHABIIMBATh CYIICCTBCHHBIN TNPU3HAK WIH
OCHOBAHHUA JIA CpaBHeHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I nu
00001IeHHS;

- OmpeiessATh LENH JCeSITEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTUKCHUS;

3aJaBaTb

oprannueckux BemecTB A.M. BytnepoBa, Teopusi 3MeKTPOIUTHUECKOM
auccounanuu, nepuoandeckuii  3akoH .M. MennaeneeBa, 3akoH
COXPAaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XUMUH,
(hakTOJIOTMUECKNE CBEIEHUS O CBOWMCTBaX, COCTaBe, TOJYYCHHH U
0e30MacHOM  UCMOJb30BAaHUM  BAXKHEHIIMX  HEOPraHUYECKUX U
OPraHNU4YC€CKUX BCIICCTB B 6I>ITy u HpaKTquCKOfI JACATCIBbHOCTH YCJIOBECKaA,

! YKa3bIBaKOTCA IMYHOCTHBIE U meTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTriarosibHon ¢opme, bopmupyemble
obLweobpasoBaTeIbHONAMCLUUNANHOMN
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- BBIABIIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHS
BpaCCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCJICICTBUN ACITCILHOCTH;
- pa3BUBATh KpCaTHuBHOC MBIIIJICHUEC npu
PEIICHUKU3HEHHBIX TTPO0JIeM

0) 0a30BbIe HCCIeN0BaTEIbCKUE AeHCTBUSA:

- BIIAJETh HaBBbIKAMHU yueOHo-
HCCIIEN0BATENbCKON 51 MIPOEKTHOM
NesITeIbHOCTH, HaBBbIKAMU paspenieHus
pooem;

- BBIABJIATH NPUUYMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJII/I3I/IpOBaTI> 3anat1y, BBIABUT'AaThb FI/IHOTCSY
€€ pElIeHMs, HaXOJIWThb AapryMeHThl s
JI0KA3aTeNIbCTBA CBOMX YTBEPXKICHUI, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS,

- aHaJII/I?;I/IpOBaTI) HOJIYLIGHHI)IG B X0I¢€ peHIeHI/ISI
3a1a4uu pe3y.]II)TaTI)I, KpI/ITI/ILIeCKI/I OIICHUBATh UX
JIOCTOBEPHOCTh, ITPOTHO3UPOBATh M3MEHEHUE B
HOBBIX yCJ'IOBI/IﬂX;

- YMETh NEPEHOCHUTH 3HAHUS B ITI03HABATEIIbHYIO
Y TIPAKTUYECKYIO0 00JIaCTH KU3HEACATEIHbHOCTH;
- yYMeTb HMHTErpUpOBaTh 3HAHUA U3 PA3HBIX
MpeIMETHBIX o0acTel;

- BBIBUTaTb HOBBIE UJEH, MpeasaraTh
OpI/IFI/IHaHBHI)IG IIOAXOAbI 1 peHIeHI/ISI;

- CIIOCOOHOCTh HMX HCIIOJIb30BaHUS B
MMO3HaBaTENbLHOU u COITMAJILHOM
MpaKTUKE

- YMCTb BBIABJIATE XapaKTEPHBIC IMIPHU3HAKNW U B3aMMOCBA3b U3YYCHHBIX
HOHSITHfI, INPUMCHATb COOTBCTCTBYIOIIMC TIIOHATHUA TIIPpHU OIMMCAHUHA
CTPOCHHUA 1 CBOMCTB HCOPraHNUYCCKUX W OPraHnMYCCKHUX BCHICCTB U HX

MpEBpaIICHUI; BBIABIATH B3aUMOCBSI3b XMMHUYECKMX 3HAHUH C
MOHATHSIMH M TIPEICTABICHUSMU JIPYTHMX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMEThb HCIOJb30BaTh HAMMEHOBAHUS XUMHUYECKHUX COEIMHEHUU
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOW M MPUKIAAHOM XUMHUH U
TPUBHAJIbHbIE HA3BaHUA BAXKHEWIINX BEIIECTB (STUJICH, AalleTUJICH,
[IIMLEPUH, PeHO, popMalIbIeru]l, YKCYyCHasi KUCIO0Ta, TJIULUH, YTapHbIHA
ra3, yrjIeKUuciblii ra3, aMMUaK, raiieHasi U3BeCTh, HEralleHas W3BeCTb,
MUThEBAsl COJAa U JIPYrHX), COCTAaBIATH (POPMYJIbI HEOPraHUYECKUX U
OpPraHMYECKUX BEUIECTB, YPAaBHEHUS XUMHUYECKHX pPEaKIUi, OObICHATH
UX CMBICJ;, IIOATBEPKIATh XapakTEpHblE XHMMHYECKHUE CBOWCTBA
BEILIECTB  COOTBETCTBYIOUIMMHU  SKCHEPUMEHTAMHM W 3aMUCAMHU
YpaBHEHUN XUMHUYECKUX PEAKIINN;

- YMETh YCTaHaBJIMBATh MPHUHAIIEHKHOCTh U3YUEHHBIX HEOPTAaHUUECKUX
U OpraHMYEeCKHX BEUIECTB K OIpPEACIICHHBIM KjaccaM M TIpyIIaM
COCIMHEHMM, XapaKTepU30BaThb MX COCTAaB U BaXHEHIIUE CBOMCTBA;
ONpeNeNIATh BHJIBI XUMHUYECKUX CBs3€il (KOBaJeHTHas, HOHHas,
METaJlJIN4YecKasi, BOJOPOAHAs), THUIIBI KPUCTAUIMYECKUX PELIETOK
BEIIECTB; KIACCU(PUIIMPOBATh XUMUYECKUEPEAKIINH;

- chopMHUpOBATh TPEACTABJICHHUSI: O XHUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAyYHOW KApTUHBI MHUpPA, pPOJIM XHMHHM B IO3HaHWUH
SBJIGHUH TpUpOJbl, B (OPMHUPOBAHUU MBIIJICHUS U  KYJIbTYpbI
JUYHOCTH, €€ (YHKUMOHAIbHOM TI'paMOTHOCTH, HEOOXOAMMOM JuIs
pelleHrs TMPaKTUYECKUX 3aJad M IKOJOTHYECKM OOOCHOBAHHOTO
OTHOILLEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CPELE;

- yMeTh TMPOBOJUTH pacyeTbl MO XHUMHUYECKUM ¢opMylaM U
YpaBHEHMSAM XMMHUYECKHX PpEaKIUil ¢ HCIOJIb30BaHUEM (DU3NYECKHX
BEJINYUH, XAPAKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCJIOBHUS) T'a30B, KOJHMYECTBA BEIIECTBA;
WCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS Ul IPUHATHUS pelIeHUi
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B KOHKPETHBIX XU3HCHHBIX CUTyalluAaX, CBA3aHHBIX C BCIICCTBAMH U HUX
IMIPUMCHCHUCM

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOMCKa, aHaIu3a
u
UHTEpIIpEeTaluu
UHPOpPMALIUHU U
nHpopmaIoH-
HBIC TEXHOJIOTUU
TUIS
BBITIOJTHCHUS
3a/1a4y
npodeccuoHalb-
HOI
JEeSATSIIbHOCTH

B 00s1acTH LIEHHOCTH HAYYHOT'0 MO3HAHUSA:

- c(hOpMUPOBAHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKM M OOILECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha nanore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJITYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM 51
YUTATEIbCKOM  KYJIbTYpbl  Kak  CpeICTBa
BSaI/IMOZ[ef/'ICTBI/ISI MCXKAY JIOAbMU W ITIO3HAHHA
MHUpA;

- OCO3HaHUE LIEHHOCTHU Hay4HOU
JESATEIbHOCTH, T[OTOBHOCTh  OCYUIECTBIISThH
IIPOEKTHYIO u HCCIIEA0BATEIBCKYIO

JesITebHOCThUHIMBUAYAJIBHO U B TPYIIIIE;
OBiajeHne YyHUBEpPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJILHBIMHU 1CHICTBUAMM:

B) pa6ora ¢ nndopmanmeii:

- BJaJeTh HaBBIKAMU MOJIY4YEHUs MHPOpPMALUU
13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIILHO

OCYILECTBIATh TIOUCK, aHaus,
CUCTEMAaTU3alNI0 u MHTEpIIpETALNIO
uHpOpMallUM  PA3JIMYHBIX BUAOB U  (QopM
MIpe/ICTaBJICHMUS;

- CO3JlaBaTh TEKCTHI B pa3iHuYHbIX (popmarax c
y4eTOM Ha3zHayeHHs MHGPOpMallMU U LEJIeBOU
ayTUTOPUH, BHIOMpas ONTHUMAIBHYIO (opmy
MIPEACTABJICHUS U BU3YyaJIU3alNH;

- OLICHMBaTh JIOCTOBEPHOCTH, JIETUTUMHOCTH
nH(popMalluK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITHYECKHM HOpPMaM;

- yMeThb IUIAHUPOBAThb M BBIMOJIHATh XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallieHrsT OpraHUYECKUX BEIIECTB MPU HArpEeBaHUM, TOJYUYCHUE
STWJIEHa U W3y4YeHHE €ro CBOMCTB, KauyeCTBEHHbIE peEakluu Ha
QIBJICTH/IBI, KpaXxMall, YKCYCHYIO KHCJIOTY; JIeHATypamus OCIKOB IpH
HarpeBaHuu, IBETHbIE PEaKluu OENKOB; MPOBOAUTH PEAKIUU HOHHOTO
oOMeHa, OIpeeNsaTh Cpey BOJAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU
Ha cynbdar-, kapOOHAT- W XJIOPHUI-aHHUOHBI, HAa KAaTUOH aMMOHMS;
pemarh AKCIEpUMEHTANbHBIE 3aJadyd 1o TeMaM "Mertamisl" u
"Hemertamnsl'") B COOTBETCTBUU C IPaBUJIAMH TEXHUKH O€30MaCHOCTH
npu oOpalieHuu C BEUIECTBAMU U JAOOPATOPHBIM 00OPYIOBAHUEM;
MPEICTaBIATh PE3yabTaThl XUMHUYECKOIO JKcrIepuMeHTa B (opme
3alMCH YPAaBHCHHWH COOTBETCTBYIONIMX peakiuii u (GopMmynupoBaTh
BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATHh XUMHUYECKYI0 HH(POpPMALIHIO, MOIYyYaeMyI0 H3
Pa3HBIXMCTOYHUKOB (CpeCTB MaccoBoi nHGopMaluu, cetb UHTEepHET U
Apyrue);

- BJAJAECTh OCHOBHBIMU METOJaMU HAyYHOI'O IIO3HAHUS BEILIECTB U

XUMUYECKUX sIBJICHUN (HAONIOJCHHE, W3MEpPEeHHUE, OSKCIEPUMEHT,
MOJIETTUPOBAHUE);
- YyMETh TMPOBOJAUTH pacyeThl IO XHUMHUYECKHUM QopMylnamM H

YpaBHCHUAM XUMHYCCKUX peaKI_II/II\/’I C HCIIOJIBb30BAaHUEM (1)I/I3I/I"ICCKI/IX
BCJIMYMH, XapaKTCPpU3YIOIINX BEIIECCTBa C KOJNYCCTBCHHOM CTOPOHBI:
MacCcChl, o0bema (HOpMaJ'IBHBIC YCJ'IOBI/IH) ra3oB, KOJIHMYCCTBA BCIICCTBA,
HCII0JIb30BAaTh CUCTEMHBIC XUMUUYCCKUEC SHAHUA I IPUHATHUA peHICHI/Iﬁ
B KOHKPCTHBIX KU3HCHHBIX CUTYAIIUAX, CBA3AHHBIX C BCIICCTBAMH U UX
MNPUMCHCHUCM




- HCIIOJIB30BaTh CPEACTBA I/IH(i)OpMaI_II/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTUM B peIICHUN

KOTHUTHBHBIX, KOMMYHHKATHUBHBIX
U OpPraHM3allMOHHBIX 3aJad € COOJII0JIEHUEM
TpeboBaHUM SPrOHOMUKH, TEXHUKHU

0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M OTHYECKHX  HOPM, HOPM
nH()OPMAIIMOHHON O€30MaCHOCTH;

- BJIQICTh HaBBIKAMH PACIIO3HABAHUS U 3aIUTHI
nHpopManuy, THPOPMALMOHHON 0e30acHOCTH
JMYHOCTH;

OK 04.
OddexTuBHO
B3aUMO/ICHCTBO-
BaTh U
paboTath B
KOJIJICKTHBE U
KOMaHJ1e

- TOTOBHOCTBH K CAMOPAa3BUTHIO,
CaMOCTOSTEIILHOCTH ¥ CaMOOIIPEICIICHHUIO;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATEIIbCKOM, MPOSKTHON U COITMATIbHOM
JeSTEILHOCTH,

OBiajeHne yHHMBePCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUSIMH:

0) COBMeCTHAas 1eITeJIbHOCTD.

- TOHWMAaTh H WCIIOJH30BAThH
MPEeUMYIIeCTBAa KOMAHIHON M WHAWBHYyaTbHOU
paboTHI;

- MPUHUMATH 1enu COBMECTHOM
JeSTEILHOCTH, OpPraHHU30BHIBATH "
KOOPJIUHHUPOBAThH JEHCTBUS IO

ee JOCTIDKEHUIO: COCTaBIAThL TIIJIaH JIEUCTBUIA,
pacmpenenatb pold € Y4eTOM  MHEHUH
YYaCTHUKOB 00CYKJIaTh Pe3yIbTaThl COBMECTHOM
paboThI;

-  KOOpPAWHHPOBATh W BBINOJNHATE PaboOTy
YCIOBUSAX pealbHOTO, BUPTYaIbHOTO

¥ KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHSI,

- OCYIIECTBISITh MO3UTHBHOE CTPATETMUECKOE

- YMETb IJIAHUPOBATH U BBIMOIHATH XUMHUYECKUH SKCIIEPUMEHT
(IpeBpareHust OpraHNYecKuX BEUIECTB PU HarpeBaHUH, MTOTyYCHHE
STHJICHA W W3Y4YEHHWE €ro CBOWCTB, KayeCTBEHHBIE pPEaKIWW Ha
aNbJIeTH/Ibl, Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypaius OeIKoB Mpu
HarpeBaHWH, IIBETHBIC PEAKIMU OENKOB; MPOBOJUTH PEAKIIMA HOHHOTO
oOMeHa, ONpeeNATh Cpely BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cynb(dar-, kKapOOHAT- U XJOPUA-aHUOHBI HA KATHOH aMMOHUS;

pemarh SKCHEpUMEHTAIbHBbIE 3afaud 1o TemaMm "'Mertamisl" U
"Hemeranmsl") B COOTBETCTBUU  C IpaBUJIaMU TEXHUKHU
0e30macHOCTH MpH  OOpallleHMH ¢ BeIleCTBaMM M J1a0OpaTOpHBIM
00opy/oBaHUEM; MPEACTABIATh PE3YIbTaThI

XMMHAYECKOTO  OJKCIIepuMeHTa B ¢GopMe  3amicH  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U GopMyIupoBaTh BBIBOJBI HA OCHOBE 3THUX
pe3yJIbTaToB




MOBEICHUE B Pa3IMYHbIX CUTyalusx,
MPOSIBIISATE TBOPYECTBO U BOOOpakeHUE, OBbIThH
MHUIUATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
PeryisiTHBHBIMH 1€ CTBUSIMU:

r) NIpUHATHE ce0sl U JPYrUX JIOIeii:

- NpPUHUMATh MOTHUBBI M apryMEHThl JIPYrHX
JIIOJIeH MIPU aHAJIM3€ Pe3yIbTaTOB ACSATEIbHOCTH;
- TIpu3HaBaTh CBOE IMpPaBO U IMpPaBO JAPYTUX
JIFOJICH HaA OIIUOKU,

- pa3BUBaTh CIOCOOHOCTh IOHUMAaThb MHUpP C
TIO3UIINH JIPYTOTO YEJIOBEKA;

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY>Karoleu
cpebl,
pecypcocbepe-
JKCHHIO,
MPUMEHSATH
3HaHUs 00
W3MEHEHHH
KJIUMara,
TIPUHITUTIBI
OepexIINBOTrO
MIPOU3BOCTBA,
3¢ exTUBHO
JICUCTBOBATH B
Ype3BBIYANHBIX
CUTYaLUSIX

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- c(OpMHUPOBAHHOCTh 9KOJIOTMYECKOMN
KYJIbTYpbl, IMOHMMAHHUE BIIUSHUS COLIMAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE
MPUPOJHON M COLMAIBHOM Cpelbl, OCO3HAHUE
1J100aJIbHOTO Xapakrepa HKOJIOTUYECKUX
npobiuem;

- IUIAHUPOBAHWE M OCYIIECTBJIEHUE JCHUCTBHI
B OKpYXKAlOLIEHl cpele Ha OCHOBE 3HAHMSA
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

- aKTUBHOE HENPUATHE NEHCTBUHN, IPUHOCAILINX
BpEJl OKpPY>KAIOIIEH cperie;

- YMEHUE MPOTHO3UPOBATH HEOIArOMPUATHBIE
9KOJIOTMYECKHE MOCIIEACTBUS
NpeANPUHUMAEMBIX JCHCTBUN, MPEAOTBpalIaTh
UX;

- pacIIIpeHNE ONBITA AESITEIbHOCTU
9KOJIOTMYECKOI HaIllpaBJI€HHOCTH;

- OBJIAJICHUE HaBbIKaMU yueOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHOM W COIMAJIbHOU
JESITEIBHOCTH.

chopMHUPOBATH MPECTABICHUS: O XUMHUUECKON COCTABIISIONIEH
€CTeCTBEHHO-HAyYHOH KapTHHbI MHpa, pOJM XHUMHUM B IO3HAHUM
SBJICHUH NPUPOABI, B JOPMUPOBAHUM MBIIUIEHUS U KYJIbTYphl JUUHOCTH, €€
(YHKIMOHAIBHOM ~ TpPaMOTHOCTH,  HEOOXOAMMOM  Ais  pelIeHus
INPaKTHYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/10pOBBIO U IIPUPOIHON CpeAe;

- yMeTb COOJII0AaTh MpaBUJIa SKOJOTMYECKU LIEIeCO00pa3HOro MOBEICHUS
B OBITYy M TPYINOBOM JAEATEIBHOCTH B LEISIX COXPAaHEHHsS CBOEro
3I0pOBbS M OKpYXKaloOIEeHd NPUPOJHOM Cpelbl; YYHUTBIBATH OMACHOCTh
BO3CHUCTBUS HA XXHMBbIE OpPraHW3MbI OIPEAETCHHBIX BEIIECTB, MOHHUMAs
CMBICI IOKAa3aTels NPeAeIbHON TOMYCTUMON KOHIIEHTPALUH;

- YMEThb MpPOTHO3UPOBaTh, AHAIN3UPOBATh M OLEHHWBAaTh C IO3UIHH
9KOJIOTHUECKOM 0€30MacCHOCTH MOCIIEACTBUS OBITOBOM M MPONU3BOACTBEHHOM
NeSITeIbHOCTH  YEJIOBeKa, CBS3aHHOM ¢  1mepepabOTKOM  BEIIECTB;
UCTONb30BaTh IOJIyYEHHbIE 3HAHUs Ul NPUHATHA T'PAMOTHBIX DPELICHUN
Ipo0JIEM B CUTYaLUsAX, CBA3aHHBIX C XUMHUEH;

- YMETb OCO3HABATh ONACHOCTH BO3ACUCTBHS Ha JKUBbIE OPraHU3MbI
OIIpE/ICJICHHBIX BEIIECTB, IOHUMAs CMBICI [TOKa3aTessl IPeesIbHON
JIOITyCTUMOM KOHIIEHTPALIUY, U MOSICHATh Ha IPUMEPAX CIIOCOOBI
YMEHBIIIEHUS U IPEAOTBPAIIEHUS UX BPEJAHOIO BO3ACHCTBYUS HA OPraHU3M
qeJIoBeKa.




Ilepeyenb npogecCHOHANBHBIX KOMIIETEHIUI 3JIeMEHTBhI KOTOpPBLIX (opmupyloTcs B

pPaMKax THCHUIJIMHBI

Kon Pe3ynbTaThl 0OCBOCHMS TUCIIUILIMHBI
bopmMupyeMbIX
KOMIIETEHIINH
IIK 1.2 [TpoBOAMTE MOHT@X MPOMBIIIJICHHOTO OOOPYJAOBaHUS B COOTBETCTBHUH C

TEXHUYECKON JOKYMEHTAIUEN.

K 3.1 OnpenensiTh ONTUMATIbHBIE METOIBI BOCCTAHOBJICHHS PabOTOCTIOCOOHOCTH
POMBIIIJICHHOTO0 000pY/J0BaHUsI.
IIK 3.3 Omnpeaensath  MOTPEOHOCTH B MaTepUATbHO-TEXHUYECKOM  OOECIICUEHUH

PEMOHTHBIX, MOHTAXXHBIX U HAJIAJJOYHBIX pa60T MIPOMBIIIIJICHHOT'O 060p}/I[OBaHI/I$I.

JInyHOCTHBIE Pe3yJabTaThI
peau3anuu NporpaMmMbl BOCIIUTAHUS
(Oeckpunmopbwt)

Ko im4HOCTHBIX
pe3yJbTaToB
peaauzanuun
NPOrpaMMmblI
BOCIIMTAHUS

JINYHOCTHBIE peE3yJabTaThl

peajim3anuu nNporpaMmsl BOCITUTAHUS, ONIPEACJICHHBIC OTPACJI€eBbIMU Tpeﬁona}mﬂMn

K J€JJOBBbIM KadeCTBaM JINYHOCTH

Oco3zHaronuii ce0st TpakAaHUHOM M 3allIUTHUKOM BEJIMKOM CTpaHbl

JIP 1

[IposBnsronMii M JAEMOHCTPUPYIOUIMI yBa)XKEHHE K JIIOASAM TpPYyAa,
OCO3HAIOIIMI  LEHHOCTh  coOcTBeHHOro Tpyzxa. Crpemsmuiica K
(GbOopMUPOBAaHUIO B CETEBOM Cpele JTUYHOCTHO M Mpo(decCHOHATEHOTO
KOHCTPYKTHBHOT'O «LIU(PPOBOTrO ClIe/1ay

JIP 4

JleMoHCTpHUpYIOITNT TPUBEP)KEHHOCTh K POJIHON KYJIbType, NCTOPUYECKOM
namMsTH Ha OCHOBE JIOOBM K PoaumHe, pomHOMY Hapoay, Majod pOJUHE,
MPUHATHIO TPAJUIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO Hapoja
Poccun

JIP 5

[IposiBisitoluii yBaXKeHUE K JIFOASM CTapILEro MOKOJEHUS U TOTOBHOCTh K
YYACTHIO B COIIMAIBHON MOJJIEPIKKE U BOJIOHTEPCKUX JIBHKEHUAX

JIP 6

Oco3Hanui NPUOPUTETHYIO LIEHHOCTh JUYHOCTH YEJIOBEKA; yBaKarOUIUI
COOCTBEHHYIO M YYXYIO YHUKaJIbHOCTH B Pa3IMYHBIX CUTYalUsAX, BO BCEX
dbopmax u BUAAX ESTEIHHOCTH.

JP 7

[IposBisdomuUiA ¥ JEMOHCTPUPYIOLIMIM yBaXKCHHE K IPEACTaBUTENAM
Pa3INYHBIX ATHOKYJIBTYPHBIX, COLMAJIBHBIX, KOH(PECCUOHAIBHBIX M HHBIX
rpynn. CoNpUYacTHBIA K COXPAaHEHWUIO, IPEYMHOXEHHIO M TPaHCIALNU
KYJIBTYPHBIX TPaAMLMKA M LEHHOCTEH MHOTOHALMOHAJIBHOIO POCCHHCKOIO
rocyiapcTBa

JIP 8

CoObumroaronuii ¥ mporaraHAnPYOMUK IpaBrUiia 3[0pOBOTO U 0€301MacHOT0
o0pa3a JKW3HHW, CIOpPTAa; NPEAYNPEKIAIOMMNA OO MPEOJOTCBAIOLIHIIA
3aBHCUMOCTH OT aJIKOTOJIsL, TabaKa, ICUXOAKTUBHBIX BEUIECTB, a3apTHBIX UTP
u T.4. CoxpaHsSrOmMHA TMCUXOJOTHYECKYI0 YCTOWYMBOCTh B CUTYaTUBHO
CJIO’KHBIX MJIM CTPEMHUTEIHHO MEHSIOIIMXCS CUTYaIHsX

JIP 9

3a00TAMMNACT O 3allUTe OKPYXKAMOWIEH cpeabl, COOCTBEHHON M 4yXOi
0€301aCHOCTH, B TOM 4Hcie HuppoBon

JIP 10

[TposiBnsitONMii  yBaKEHHE K OCTETUYECKHM IIEHHOCTAM, OOJadaroInii
OCHOBAaMH 3CTETHYECKOU KYJIBTYPBI

JIP 11

Ilpunumaromuii ceMeiHble I[EHHOCTH, TOTOBBIA K CO3JaHHUI0 CEMBU H
BOCTIUTaHUIO JETEW; JAEMOHCTPUPYIOIIUN HENpPUSTHE HACUIIUI B CEMBE,
yXo/la OT pOAUTEIHCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUH CO
CBOWMH JIESTbMU U UX (DMHAHCOBOTO COJICP>KAHUS

JIP 12
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2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCIIUILINHBI «XUMU»

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThI

Bun yueOHo# padoThl Oo0bem
B Yacax

O06beM 00pa3oBaTe/IbHOI MPOrPaMMbl U CIHUILINHBI 72

B T.Y.

OcHoBHOE cojIep:KaHue 64

BT. U..

TEeOpeTu4ecKoe 00ydeHue 30

MPAKTUYECKHE 3aHITUS 18

B T. 4. KOHTPOJIbHBIE PaOOTHI 6

nabopaTopHbIE 3aHATHS 10

IIpodeccuonanbHO-OpEeHTHPOBAHHOE CO/IePKaHMe (Co/lep:KaHue 5

NPHUKJIATHOTO0 MOIYJIs)

BT. 4..

TEOpETUYECKOe 00yUeHHE 2

IIPAKTUYECKUE 3aHATUS 4

Camocmosmenvhas paboma -

Koncynemayuu -

IIpomexyTouHasi arTecTanus (Ougpepenyuposantulil 3auem) 2

11




2.2. TeMaT4yecKMi IJIAH U COJAePKAHNE YUEOHOH TUCHUIIMHBI « X UMM

Koa mnaHocTHBIX
HanMeHOBAHMe Conepxanue yueOHOro Mmarepuasa (0CHOBHOE U NPodeccuoHaIbLHO- v ObLem ®dopmupye pesybTaTOR
OpHEHTHPOBAHHOE), JA00PATOPHbIE H NPAKTHYECKHE 3AHSITHS, TIPUKJIATHON popets Mble peamsammn
pa3aeaoB U TeEM ycBOEHHs 4acoB pPOrpaMMuI
MOAYJIb KOMIIeTeHIIUH
BocnuTanus, JIP
1 2 3 4 5 6
OcHoBHOE coep:kaHue 64
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. Coaep:xaHue y4eOHOro MaTepuasa: 4 OK.01 JIP1, JIP4-12
Crpoenne aToM0B CoBpemeHHass MoOJelb CTpoeHus aroma. CHUMBOJIMYECKUH S3BIK XUMUHU. 2 2
XHMHYECKHX XuUMUYeCKui JJIEMEHT. DneKTpoHHas KOH(Urypauus aToma.
3JIEMEHTOB U Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, P-, d-3meMenTsl). BajeHTHbIe
NPHPOJA XMMHYECKOM | AJIeKTPOHBI BaneHTHOCTh. DIIEKTPOHHAS MIPUPOAA XUMHUECKOHN CBSI3U.
CBSI3H DNeKTPOOTPULATENIBHOCTh. Buabl XUMHYECKOH CBA3M  (KOBaJIEHTHas,
HMOHHAas1, MeTaJuInyecKas,
BOJIOPOJIHAS) U CTIOCOOBI €€ 00pa3oBaHUs

IIpakTHYecKkne 3aHATHA: 2
Nel. Pemienne 3agaHuii Ha KCIIOJIB30BaHUE XUMUYECKON CHMBOJINKH 1 Ha3BaHUM 2
COCIMHEHHI M0 HOMEHKJIAType MEXIYHApPOJIHOTO COI03a TEOPETHUYECKON H
MPUKIAAHON XWUMUHW W TPUBHAIBHBIX HA3BaHUW JJIi COCTABJICHUS XUMUUYECKUX
(GbopMyJl ABYXaTOMHBIX COE€IUHEHHUH (OKCHIOB, Cylb(QHUA0B, THIPUIOB U T.I1.) U
JIPYTUX HEOPTraHUUYECKUX COEIMHEHHH OTAENbHBIX Ki1accoB. [IpakTuueckue 3agaHust Ha
YCTAaHOBJICHUE CBSI3M MEXIY CTPOSHHEM aTOMOB XMMHUYECKHUX AJIEMEHTOB U
MEPUOIUYECKUM MU3MEHEHHEM CBOMCTB XMMHUYECKHX 3JEMEHTOB M UX COCJUHEHUN B
COOTBETCTBUU C MOJ0XKeHUEeM [leproanyeckoil CuCTEMBbI

Tema 1.2. Coaeprxkanue yueOHOro MaTepuaJa: | 2 OK.01 JIP1, JIP4-12
Iepuoanyeckmii IpakTHYeCKHe 3aHATHS: OK.02

3aKO0H M TAa0JIHIA Ne2. [Tepuoanueckas cucrema xumuyeckux daeMeHToB J[.1. Menneneesa.

JI.LA. MenaejieeBa Odusnueckuit cmbica [lepuoanueckoro 3akona .M. MenaeneeBa. 3akOHOMEPHOCTH

M3MEHEHHUS CBOMCTB XUMHUYECKHXAJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB B COOTBETCTBHUHU C MOJIOKEHHEM XUMHUYECKOT0 3ieMeHTa B [lepuoanueckoit
cucremMe. MupoBo33peHUYeCKOe U HaydyHoe 3HaueHue llepuoanueckoro 3akona J1.1.
Menaeneea. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX XUMHYECKUX
3JIEMEHTOB.
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Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapaKTEPU3aLUIO
XUMHAYECKHX 3JIEMEHTOB «MeTaJTHuecKue / HeMeTaJUInYeCKUe CBOWCTBA,
NEKTPOOTPHULATEILHOCTh XMMUYECKHUX JJIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM
CTPOCHUEM U IIOJIOKEHUEM B IIEPUOINYECKON CUCTEMEXUMUYECKHX 1eMeHTOB J[. M.
Meunneneesay

Pa3gen 2. XumMunueckue

peakuuu

10

Tema 2.1.

Coaep:xanue yueOHOro MaTepuasia:

THunbl XUMHYECKHX
peakuuit

Knaccugukanus 1 TUIIBI XUMUUYECKUX pPeaKuil ¢ ydacTHEM HEeOpraHu- 2
yeckux BenlecTB. CocTaBlIeHUEYPABHEHUM peakLuii COEMHEHMS,
pas3ioKeHus, 3aMelIeHns, 0OMEHa, B T.4. peaK1il FTOpeHus, OKHCICHUS-
BOCCTAHOBJICHUS.

VYpaBHEHUsI OKUCIEHUI-BOCcCTaHOBIIeHU. CTeneHb okuciaeHus. OKUCINTENb
1 BoccTaHOBUTENb. COCTaBIEHUE U ypPaBHUBAHUE OKUCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil METOJJOM 3JIEKTPOHHOI'0 OanaHca.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOJIE,
ITPOU3BOJICTBEHHBIX IIPOLIECCAX MKU3HEAESTEIbHOCTH OPraHU3MOB

N

HpaKanecmle 3aHATUS.

Ne3. KonnyecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHH U PacyeThl 0 YPAaBHEHHUSIM XUMUYECKUX peakiuil. Monb Kak eIMHULA
KOJIM4YecTBa BemecTBa. MossipHas Macca. 3aKOHbBI COXPaHEHUsI MacChl U SHEPTUH.
3akoH ABoraapo. MomsipHsiil 00beM razoB. OTHOCHUTEIbHAS INIOTHOCTH ra30B. PacueTs
[0 YpaBHEHUSAM XMMUYECKUX PEaKIMii ¢ UCII0JIb30BaHUEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) ra30B, KOJIMYECTBA BEIIECTBA

OK.01
OK.04

JIP1, JIP4-12

Tema 2.2.
JIEKTPOJIMTHYECKASA
JAUCCONUANUA U
HOHHBIA 00MeH

ConepxaHue y4eGHOro MaTepuaJia:

(ep]

Teopus 31eKTpOIUTHYECKON Auccolrau. MIOHbI. DNeKTPOIUTHI, 2
HeJIeKTpoNnThl. Peakiinn nonHoro ooMena. CocrapieHue peakiuii HOHHOTO
oOMeHa MyTeM COCTaBJICHHS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHeHUN. KHCTOTHO-OCHOBHBIE peakivy. 3aJaHusl Ha COCTABIICHHUE
MOHHBIX PEaKLIH

Jlabopamopnwie 3anamusn:

Nel. Jlabopamopnas paboma ““‘Tunsl xumuueckux peaxyuil”.
HccnenoBanue TUoB (M0 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOMUXCs
BEIIECTB) M NPU3HAKOB XUMUUECKUX peakiuid. [IpoBeneHne peakinii HFOHHOro oOMeHa,

OK.01
OK.04

JIP1, JIP4-12
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oTpeziesIeHUE cpeibl BOJHBIX PAacTBOPOB. 3a/laHus HA COCTABJICHNE HOHHBIX PeaKuil

KonTtpoJsabHas padora Nel ‘ 3

Paszgea 3. CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BeleCTB

16

Tema 3.1.
Kanaccupuxanus,
HOMEHKJIATYpa U
CcTpoeHHne
HEOPraHuYecKHX
BelllecTB

Conep:kanue y4eOHOro MarepuaJa:

[Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHUUecKux 2
BeniectB. [IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX
BELIECTB (OKCUIbI, THIPOKCH]IbI, KUCIOTHI, COJIN). B3anMocBs3b
HEOPraHUYECKUX BEILECTB. ATpEraTHble COCTOSHUS BELIECTBA.
Kpucrannmuueckue u amopHbIe BemecTBa. THITBI KPUCTATUTMYECKIX
peLeToK (aTOMHasA, MOJIEKYJIsSIpHasi, HOHHAs, METAJIJIMYECKas).
3aBHCUMOCTH (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMIECKON
peleTKH. 3aBUCUMOCTh XMMUYECKOM aKTUBHOCTH BEILECTB OT BUJIA
XUMHUYECKOH CBSA3U U TUIA KPUCTALINYECKON pemeTky. [Iprnunnel
MHOI000pasusi BELIeCTB

N

IlpakTH4yecKkue 3aHATHS:

N

Ne4. HomeHkaTypa HEOPraHMYEeCKMX BELIECTB: HA3BAaHUE BEILIECTBA UCXOMS U3 UX
XUMHUYECKOH (OPMYJIbI UM COCTABICHUE XUMUYECKOH (hOPMYJIIbl UCXO/I U3 HA3BaHUS
BewiecTBa 1o mexxayHapoanoi (MIOITAK) winu TpuBHanbHOM HOMEHKIATYPE.
Pemienue npakTuueckux 3afaHuil Mo Ki1accupUKaIMY, HOMEHKIAType U XUMHUYECKUM
(hopMysiaM HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KIACCOB (YrapHbIH ra3, yrieKucibli
ras, aMMHaK, raieHas u3BecTh, HeralleHas U3BeCTh, IUThEeBast COJIa U JPYTuX):
Ha3bIBaTh M COCTABIISATH (POPMYIIbI XMMUUYECKUX BEILIECTB, OMPENEIATh
IIPUHAJIEKHOCTD K KJIaccy.

WcTounuku xumMuueckoit HHGpopmaluu (CpeIcTB MacCOBOM MH(POpPMAIUH, CETh
Wntepner u apyrue). [lorck nadopmanuy no Ha3BaHUSAM, UACHTUDUKATOPAM,

CTPYKTYpPHBIM (hopmysam

OK.01
OK.02
OK.04
OK.07
I1K.1.2
[K.3.1
I1K.3.3

JIP1, JIP4-12

Tema 3.2.
Pu3uKo-xuMHUYECKHe
CBOliCTBA
HEOPraHu4YeCKHX
BelleCTB

Conep:kaHue y4eOHOT0 MaTepHAJIAa:

(e}

Mertamibl. O6mue Guznyeckre U XUMUYECKHE CBOMCTBA METAIIJIOB. 2
CriocoOslI mostydeHus. 3Ha4eHHe METAIOB M HEMETAJIOB B IIPUPOJIE U
KU3HEIESITEIIbHOCTH YeJIOBeKa M OpraHu3MOB. Koppo3usi MeTaioB: BUIbI
KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJLIOB OT KOPPO3UH

Hemeramnsl. O6mue ¢puzndeckue 1 XUMUIECKHE CBOMCTBA HEMETAIITIOB. 2
Tunuynsle cBoiictBa HemetamioB [V— VII rpynn. Knaccuduxauus u

OK.01
OK.02
OK.04
OK.07
[IK.1.2
IK.3.1
IK.3.3

JIP1, JIP4-12
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HOMEHKJIaTypa CoOequHEeHUI HeMeTauioB. KpyroBopoThIOMOre€HHBIX
AJIEMEHTOB B IPUPOJIE

XUMHYecKue CBOHCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB 2
(OKCHII0B, TUAPOKCUAOB, KUCIIOT,COJIEHN U Ap.). 3aKOHOMEPHOCTH B
M3MEHEHNH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCANHEHUH, BHICIIINX
OKCHUAOB U THIPOKCHUIOB

IIpakTnyeckune 3aHATHS

N

NeS. CocraBnenue ypaBHEHUI XUMUYECKUX PEAKIUI C yUaCTUEM MPOCTHIX U CIOXKHBIX
HEOPraHWYECKUX BEIECTB: METAJJIOB U HEMETAJIJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB
1 aM(OTEepHBIX 3JTE€MEHTOB; HEOPTaHMUECKUX KHUCIOT, OCHOBAaHUN M aM()OTEPHBIX
TUIPOKCHUIOB; HEOPIaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA, COCTAB,
[oJTy4eHHe U 0€3011acHOE UCIOIb30BaHUE BAKHEUITNX HEOPraHUYECKUX BEILECTB B
OBITY M TPAKTHYECKOMN JICATEIILHOCTH YEIOBEKA

Tema 3.3.
NpenTnduxanus
HEOPraHu4ecKux
BellleCTB

Conep:xanue yueOHOro MaTepuaJia:

Jlabopamopnuvie 3anamus:

N

Ne2. Jlabopamopnas paboma « Moenmughuxayusi HeopeaHuieckux euecmay.
Pernienue skcriepuMeHTAIBHBIX 33/1a4 IO XMMUYECKUM CBOWCTBAM METAJIOB U
HEMETAJIOB, IO PACIIO3HABAHUIO U TIOTYYECHUIO COSAMHEHUI METAJUIOB M HEMETAJIIOB.
WNnentudukaius HEOPraHMYECKUX BEIIECTB C UCTIOIb30BaHNUEM UX (PU3UKO-
XUMHYECKHUX CBOWCTB, XapaKTePHBIX KAUeCTBEHHBIX peakiuii. KauecTBeHHBIC peaKinu
Ha cynbdaT-, KapOOHAT- U XJIOPHJI- AHHOHBI, HA KATHOH aMMOHHUS

Kontpoabnas padora Ne2 E

OK.01
OK.02
OK.04

JIP1, JIP4-12

Pa3nes 4. CTpoeHue U cBOCTBA OPraHMYECKHUX BelIeCTB

24

Tema 4.1.
Kanaccupuxanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHMYecKux
BeILECTB

Conep:kaHue y4eOHOT0 MaTepHAJIAa:

[losiBeHne 1 pa3BUTHE OPTAaHMYECKON XMMHH Kak Hayku. [Ipeamer 2
OpraHUYeCKON XMMHUHU. MeCTO U 3HaYeHUEe OPraHUYECKON XUMHUH B CUCTEME
€CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHUE KAK IOPSAJI0K COCAUHEHUS aTOMOB B MOJIEKYJIE
COIJIaCHO MX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHNS TEOPUH XUMHUYECKOTO
CTPOEHMS OpraHndeckux coenquHeHuit A.M. bytneposa. YrinepoaHslii ckener
OpraHN4YeCKOM MOJIEKYJIbI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO
CTpoeHHus MoseKyi. M3omepust 1 u30Mepsl.

N |

OK.01
OK.02
OK.04

JIP1, JIP4-12
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[TonsTue o pyHKIIMOHANBHOM rpymimie. Pamukain. [IpuHIUIIBI KIaccubuKaum
OpPraHUYEeCKUX COCIMHEHUN. MeXyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIATypbl OpraHnndeckux coennuenuil. [lonstue 06 azorcomepkanux
COCANHCHUAX, 6I/IOJIOFI/I‘I€CKI/I AKTHUBHBIX BCIICCTBAX (erICBOI[aX, JKupax,
OenKax M Jip.), BBICOKOMOJIEKYJIIPHBIX COSIUHEHUSIX (MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTuyeckue 3aHATHS

Ne6. HomeHnkaTypa oprann4eckux COeIMHEHUHN OTAENbHBIX KJIACcCOB (HACBILICHHBIE,
HEHACBIICHHBIC M APOMATHUYECKUE YTIIEBOJOPOIbI, CIUPTHI, PCHOIBI, AJIbICTUIBI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBIeHUE MOTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHUYECKUX BEIIECTB OTACIIBHBIX KJIACCOB, UCTIOIB3YS UX
Ha3BaHMsI 110 CHCTEMAaTUYE€CKON U TPUBUAIHLHOW HOMEHKIIAType (STUJICH, alleTHIICH,
rimnepuH, GeHour, GopMabIeriI, YKCyCHast KUCI0Ta, TIUIHH). PacdeTsl mpocteiiei
(GhopMyIIbl OpraHuYecKoil MOJIEKYJIbI, HCXO/IS U3 SJIEMEHTHOTO cocTana (B %)

Tema 4.2. CBoiicTBa
OpPraHMYecKux
coeInHEeHu

ConepxaHue y4eGHOro MaTepuaJa:

12

OU3MKO-XMMUYECKHE CBOWCTBA OPTaHMYECKUX COCAMHEHUH OT/ICIbHBIX 2
KJIACCOB (OCOOCHHOCTH KIacCH(PUKAIIUU M HOMEHKJIATYPBI BHYTPH KJ1acca;
TOMOJIOTHUECKHUH psijl U 001mas popmyiia; n3oMepusi; GU3NIecKrue CBONCTBA,
XUMHYECKHE CBOMCTBA; CIIOCOOBI TIOTYUYCHHS ).

[IpenenpHbIE YTrIeBOAOPOABI (aKaHBI U ITUKIOATKaHbI). ['OpeHrne MeTaHa Kak
OAVH U3 OCHOBHBIX HCTOYHHKOB TCILJIa B IPOMBINIIICHHOCTHU 1 6I)ITy.
CBoiicTBa MPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKIECHUE B PUPOJIE U
MIPUMCHECHHE AJIKAaHOB.

HenpenenbHble (aTKeHbI, aIKUHBI U ATKAAUEHBI) U apOMaTHUYeCKHe
YTIeBOIOpOABL. ['opeHue arneTnieHa Kak UCTOYHUK BBICOKOTEMIIEPATyPHOTO
TJTAMEHHU JUIS CBAaPKU U PE3KU METAJUIOB.

Kucnoponcoaep:xaiue coequHeHus (CIUPTHI U MPOCThIe 3(DUpPHIL, (PEHOJIBI, 2
aJIbJIETU/Ibl U KETOHBI, KApOOHOBBIE KUCIOTHI M UX ITPOU3BOIHBIE).
[IpakTHueckoe NpUMeHEeHUe STUIICHTIINKOIIA, TIUIEprUHa, peHoa.
[Tpumenenue ¢popmanpaeruia, aeTaibIeruia, YKCyCHOM KUCI0Thl. Mblia
KaK COJIM BBICHINX Kap6OHOBI>IX KHCIIOT. Moronme CBOMCTBA MbIIa

A3oTconepikalie coeIMHeHNs (aMUHbl 1 aMUHOKUCIIOTHI, OEJIKH). 2
BbIcOKOMOIEKYIISIpHbIE COEAMHEHUS] (CHHTETHYECKUE U OMOJIOTHYECKH-

OK.01
OK.02

JIP1, JIP4-12
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aKTUBHbIE). MoHOMED, OIMMEp, CTPYKTypHOE 3BeHO. [lomumepusarus
ATHJIEHA KaK OCHOBHOE HAIlPaBJIEHHUE €r0 UCII0JIb30BaHUS.
I'enetnyeckas CBSI3b MEXKY KJIaCCAMH OPraHUYECKUX COEIMHEHUN
IIpakTnyeckne 3aHATHA: 2
Ne7. CBoiicTBa OpraHMYECKUX COCTMHEHUHA OTACIIbHBIX KJIACCOB (TPUBHAJIbHAS U 2
MEXTyHapOaHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOIYUEHHs ): MIPEIeIib
(aykaHbI ¥ LUKIIOAJIKAHBI), HEMPEIeIbHbIC (AJIKEHBI, aIKUHBI U aTKaJUEHbI) U
apOMAaTUYECKUE YTIIEBOIOPO/IBbI, CIIUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(PHPHI,
aJIbJICTUJIbl U KETOHBI, aMUHBI U aMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUSL.
3aaHus Ha COCTaBJIICHUE YPABHEHUN XMMUUYECKUX PEaKLUii C y4aCTHEM OPraHMUYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

Ne8. CocraBnenue cxeM peakiuii (B TOM YUCIIE N0 MPEAI0KEHHBIM LIETOYKaM
MIPEBPALICHHH ), XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA OPTAaHUYECKUX COSTUHEHUN
OT/IENILHBIX KJIACCOB, 2
CHOCOOBI X MOJyYEHUsI U Ha3BaHUE OPTaHUYECKUX COCIUHEHUN MO TPUBUAIBHOMN HIIN
MEX1yHapOJAHON CUCTEMAaTUYECKOW HOMEHKIIATYpE.

Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOICTBa
OpPraHMYECKUX COEAMHEHUHN OTIENIbHBIX KJIACCOB

Jlabopamopusle 3anamus: 2
Ne3. Jlabopamopnas paboma “[Ipespawjenus opeanuueckux seujecmas npu 2
Hazpesaruu".

[Tomy4yenue 3TUIEHA U U3yYEHUE €r0 CBOWCTB. MoienupoBaHue MOJIEKYII U
XMMHMYECKHX TPEBPAICHUI HA IPUMEPE ITaHa, ITWICHA, alleTUIIEHA U JP.

Tema 4.3. Cojaeprxanue yueOHOro MaTepuaJa: 6 OK.01 JIP1, JIP4-12
Hnentnpukanus Buooprannyeckue coequnenus. [Ipumenenne u Guonorudeckas pojib 2 2 OK.02
OpraHuYecKux yrieBo10B. OKHCIIEHUE YTIIIEBOJOB — UCTOYHUK YHEPTUH JKUBBIX OPTaHU3MOB. OK.04
BelleCTB, UX 3HaYeHne | OOnacTv MPUMEHEHUs1 aMUHOKHUCOT. [IpeBparienns OelKoB MUK B OK.07
U IpUMEHEeHHUe B opranusme. buonornueckue GpyHkpm 6enkos. buomornueckue QyHKIHH IK.1.2
ObITOBOI U XKHUPOB. PoJIb OpraHnuecKoil XMMUH B PELUICHUH MPOOJIEM MUIIEBOI [IK.3.1
NPOU3BOACTBEHHOI 0€301MaCHOCTH. I1K.3.3
AeATEbHOCTH Ponb opranmyeckoil XUMUH B pEIICHUH ITPOOJIEM SHEPTeTHUECKOM 2 2
Y€JI0BEKA 0€301MacHOCTH, B Pa3BUTHHA MEIUIIMHEI, CO3JJaHINHA HOBBIX MaTEPHAJIOB, HOBBIX

HCTOYHUKOB SHEPTHH (aJIbTEPHATUBHBIC HCTOUYHUKH dHEpTrHn). ONacHOCTh

BO3/ICHCTBUSI HA )KUBBIC OPTaHU3Mbl OPTaHHUECKUX BEIIECTB OTICIbHBIX

17




KJIacCOB(YTIIEBOAOPO/IbI, CHIUPTHI, PEHOJIBI, XJIOPOPTAaHUIECKNE TPOU3BOIHBIC,
aJBACTHIBI U JIP.), CMBICIT TTOKA3aTeJIsl MPEACIbHO JOIMYCTUMOUN KOHIICHTPAIINH.

Jlabopamopuvie 3anamun:

Neq. Jlabopamopnas paboma. “HUoenmugpuxayus opeaHuueckux coeOUHeHUuti OmoeabHbix
kaaccog” VineHTnUKanms opraHmdecKuX COSJANHEHUI OTICIIBHBIX KIIAcCOB (Ha IpUMepe
allb/ICTUI0B, KpaxMala, YKCYCHOM KUCIIOTHI, OSITKOB U T.II.) C HCIOJIB30BAHUEM UX (PH3UKO-
XMMHYECKHX CBOWCTB U XapaKTePHBIX KAYECTBEHHBIX peakiuil. JleHarypanus Oenka mpu
HarpeBaHuu. L[BeTHBIC peaknny OeIKoB. BOZHNKHOBEHNE aHATMTUYECKOTO CHTHAJIA C
TOYKHU 3PCHUSI XUMHUYECKUX TPOLIECCOB NPU MPOTEKAHHH KaYeCTBEHHOHN peaKiuy,
MO3BOJISIFOIIEH MICHTU(DUIIMPOBATH MPEIOKEHHBIC OPraHMYCCKHE BEIIECTBA

KonrpoJabHas pa6ora Ne3 \ 3

Pazgen 5. Kunernyeckne u TepMOIUHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKUX pPeakuui

Tema 5.1.

CkopocTthb
XHUMHYECKHUX PeaKIuii.
XumMuueckoe
paBHOBecHe

Copep:xanue yueOHOro MaTepuasia:

CKOpOCTb peakLuy, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (GaKTOPOB: IPUPO/IBI 2
pearupyoumx BeecTB, KOHIEHTPALMK PearupyoLIUX BEeLeCTB, TEMIIEPaTyPhbl
U IUIOLIA/IU PEaKIIMOHHOM MoBepXHOCTHU. TeruioBbie 3(h(heKThl XMMUYECKUX
peakiuil. K30- U IHAOTEPMUUECKUE, PEaKIUH.

OOpaTUMOCTh peakuuil. XUMHUECKOEe PABHOBECHE U €r0 CMEIEHUE MO0/
NeMCTBUEM PA3JINYHBIX (PAKTOPOB (KOHIIEHTPALIUS peareHTOB WU MPOIYKTOB
peakLuy, 1aBjlIeHue, TeMIepaTypa) A CO31aHUs ONTUMAIIbHbIX YCIOBUIH
IpOTEKaHusl XuMudeckux npoueccos. ITpunnun Jle HlaTense

NN

HpaKaneCRne 3aHATHUA:

Ne9. Perienue npakTHKO-OPUEHTUPOBAHHBIX 33JaHUI Ha aHAJINU3 (PAKTOPOB, BIMSIIOMIUX HA
M3MEHEHHEe CKOPOCTH XMMUYECKOI peakiyy, B T.4. C MO3UINI SKOJIOTHYECKHU 11eT1eCO00pa3HQ
TIOBE/ICHUS B OBITY U TPYIOBOM JEATEIHHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/I0POBBS U
OKpY>Kalolllel MPUPOJHON cpefibl. Pelienne mpakTHKO-OpUeHTUPOBAHHBIX 33JIaHUN Ha
npumeHenue npuHiuna Jle-lllarenbe 1uist HAX0XKIEHUS HAIIPABJIECHUSI CMELIEHUS] PABHOBECHS]
XUMHYECKOHN peakiuu 1 aHainu3 GaKkTOpOB, BIUSIONIMX HA CMEIEHNE XUMUYECKOTO PABHOBE

OK.01
OK.02
OK.04
OK.07
[IK.1.2
IK.3.1
[IK.3.3

JIP1, JIP4-12

Pa3nes 6. PacTBopbl

Tema 6.1.

ITousiTHe O
pacrBopax

Conep:kanue y4eOHOro MarepuaJa:

N

PacTtBopenue kak ¢puznko-xumuueckuii npouecc. Pactopsl. Cioco6s! 2
IIPUTOTOBIIEHHSI pacTBOPOB. PacTBopuMocTs. MaccoBast 10J11 paCTBOPEHHOTO
BenecTBa. CMbICH MOKa3aTeNns MPEesIbHO JOYCTUMON KOHIIEHTPAIUK U
€ro MCIO0JIb30BaHHUE B OLICHKE SKOJIOTHYECKOI 0€30IacHOCTH.

OK.01
OK.02
OK.04
OK.07
[K.1.2

JIP1, JIP4-12
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[IpaBuiia sK0IOrHYECKHU 1EIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM

[1IK.3.1

NESTEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3710POBbs U OKPYXKarOIIeH [IK.3.3
MIPUPOJHOM CPeJibl; ONMIACHOCTh BO3/IEUCTBUS HA )KUBbIE OPTaHU3MbI
OIIpE/ICJICHHBIX BEIIECTB. PereHrne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJlaHui Ha PacTBOPBI, UCIOJIb3yeMbl€ B OBITOBOM U MPOU3BOACTBEHHOMN
JESATEIbHOCTH YEJI0BEKA.
Tema 6.2. Coaep:xaHue y4eOHOro MaTepuasa: 2 OK.01 JIP1, JIP4-12
HccnenoBanue Jlabopamopuuvie 3anamus: 2 OK.02
CBOWCTB PacTBOPoB | Ne5. Jlabopamopnas paboma «IIpuzomosnenue pacmeopoé. 2 OK.04
[TpuroToBieHHEe PacTBOPOB 3a/IaHHON (MAcCOBOM, %) KOHICHTpALUH (C TPAKTUKO- OK.07
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OIPEAETICHIE CPEIbI BOJHBIX PACTBOPOB. IK.1.2
Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB IK.3.1
I1K.3.3
IIpogeccnoHaIbLHO-OPUEHTHPOBAHHOE COlep:KkaHue (coiepkaHue MPUKJIATHOTO MOTYJIs1) 6
Pa3nes 7. Xumusi B ObITY H IPOU3BOJACTBEHHOM JeATEJbHOCTH Y€J10BeKa 6
Tema 7.1. Cojaeprxanue yueOHOro MaTepuaJia: 6 OK.01 JIP1, JIP4-12
Xumus B ObITY H Hosgeiimme g10cTHXKEeHNST XUMUYECKOM HAYKH U XMMHUYECKOM TeXHonoruu. Poib 2 OK.02
NPOU3BOACTBEHHOI XUMHH B 00€CTICYCHUN YKOJIOTUIECKOM, JHEPTETUIECKON U THIIEBOM OK.04
ACATECIbHOCTH 0e30macHOCTH, pa3BUTHH MeaUIUHEL. [IpaBria moucka 1 aHaIN3a XUMHUECKOU OK.07
YyeJ0BeKa WH(POPMALIMYU U3 PA3IMYHBIX UICTOYHUKOB (Hay4Has ¥ y4yeOHO-HAy4YHAS K.1.2
JUTeparTypa, CpeacTBa MaccoBor nHpopmanyu, cetb MIHTEpHET) [K.3.1
IIpakTH4eckue 3aHATHS 4 T1IK.3.3
Ne10. [Touck 1 aHanu3 KEHCOB O MPUMEHEHUH XMMUYECKUX BEILIECTB U TEXHOJIOTUI C 4
ydeToM Oynymiei npogecCHOHaIbHOM NeATeIBHOCTH TI0 TEMaM: BajKHEHIINe
CTPOUTEINIbHBIE MaTEPUAIIbI, KOHCTPYKIIHOHHBIE MaTEPUAIIbI, KPACKH, CTEKJIO, KEpaMHKa,
MaTepHUalIbl IS SJICKTPOHUKHU, HAHOMATEePHAJIbl, TEKCTUIILHBIC BOJIOKHA, HICTOYHUKU
SHEPTUH, OPraHUYeCKHUe 1 MUHEpAJIbHbIC YA0OPEHHS, JIEKAPCTBEHHBIE BEIIECTBA, OBITOBAs
XHUMMUsI.
3amura: [IpeacraBnenue pe3yabTaToB pelIeHUsT KEeHCOB B popMe MUHHU-IOKIIAA C
Mpe3eHTalrnen
IIpome:xxyTouHasi arrecTauus (Ouggepenyuposartulii 3auem) 2
UTOIO: 72
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3. YCJIOBUs PEAJIM3ALIMNA ITPOT'PAMMbI OBIIIEOBPA30OBATEJIBHOM
YYEBHOU JUCIIUITJIMHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune

Jis peanm3anuy MpoOrpamMMbl TUCIMIUIMHBI TOJDKHBI OBITH MPETYyCMOTPEHBI CIEIYIOIIHe
CrelMaibHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMUU W/ UIH YIeOHONXUMUYECKOH JabopaTopuu.

Oo6opynoBaHue y4eOHOro kaduHeTa (HarJsiiHble MOCOOU): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENH KPUCTAJUIMUECKUX PEIIETOK, KOJUIEKIUU MPOCTBIX U CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ W MHUHEPAJIOB, Tabiuia
Memnpeneesa, yaeOHbie GribMbl, IUpoBBIE 00pa30BaTEIBLHBIC PECYPCHI.

TexHuueckue cpeacTBa O0y4YeHHMsI: KOMIIBIOTEp C YCTPOWCTBAMH BOCIPOM3BEICHUS
3ByKa, NPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C OHKPAaHOM, MYJIbTHMEIHIHAs JOCKa, yKa3Ka-
IIPE3EHTEP AJI IPE3CHTALM.

OobopynoBanue jgadoparopuu U pado4YUX MecT Ja0OpPATOPMU: MEH3YpPKH, MUMETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEAMETHbIE U MOKPOBHBIE CTEKJIa, TUIAHIIETHI
JUISL KamelbHBIX peakiuii, (GuibTpoBanbHas Oymara, NMPOMBIBAJKH, CTEKJISHHBIC MPOOHPKH,
pe3WHOBBIE MPOOKH, (HOHAPUKH, HAOOpP PEAKTHBOB, CTEKIJISHHBIC MaNOYKHU, IITATUBBI JUIS
MPOOUPOK; MEPHBIE LIMIUHAPHI, BOPOHKU CTEKIITHHBIC, BOPOHKH JICTUTENbHBIC [IUIHHIPHUECKHE
(50-100 mut), cTynku crectukoM, (hapdopoBbie yYallku, THHIETHI, GUIBTPbI OyMaXkKHbIC, BaTa,
MapJis, YacoBBIE CTEKJA, SJIEKTPOIUIMTKH, J1a0OpaTOpHBIC IITATHBBI, CIHPTOBBIE TOPENKH,
CIIUYKH, MPUOOp AJIs MOTyYEHHUs Ta30B (WM MPOOUpPKA C Ta300TBOJHON TPYOKOM), AepiKaTenu
JUT IPOOUPOK, CKIISTHKH JUIS XpaHEHUs PEaKTHBOB, Pa3laTOYHBIC JIOTKH; XUMHUYECKHAE CTAKaHBI
(50, 100 u 200 mu1); mmateny; NUHIETHI; TUTEIbHBIC MBI, CEKYHAOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 M) u mepHble KoyObl (25, 50, 100 m 200 mu), BoasHas Oans (win
TEPMOCTAT), CTEKJSHHBIC MAaJOYKU; KOHUYECKHMEe KoJoObl g tutpoBanus (50 u 100 mo);
WHAWKATOpPHBIC TMOJIOCKUA IJs ompeneneHus pH u craHmapTHas WHIMKATOpHAs IIKasa;
YHHMBEpCaIbHBbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mu (mnm po3atopsl Ha 1, 5 u 10 mut), OropeTku
JUTS TUTpOBaHMs, MeauuHckre mmpuisl Ha 100-150 mi, maGopaTtopHbie W/HITN aHATTUTHYECKHE
Bechl, pH-MeTphI,cymmibpHbIN mKad, U Ap. 1adopaTopHOEe 000pyAOBaHHE.

3.2. AudopmanuoHHoe obecnieyeHHe peain3aluu MPOorpamMmbl

OcHOBHbIE MeYaTHBIE U3TAHUS

1. AundunorenoBa, WM. B. Xumusa: yuyeOHUK ¥  MNPAKTHUKYM Ui  CpEIHEro
npodeccuonansHoro odpasosanus / V. B. AupunoreHosa, A. B. baokos, B. A. [lonikoB. — 2-¢
u3 1., ucrp. u gon. — Mocksa: M3narensctBo FOpaiit, 2022

2. Tabpuensta O.C. Xumus : 10-i xmacc : 6a30BbIid ypoBeHb : yueOHuK / O.C. ['abpuenss,
N.T". Octpoymos, C.A. Crnaaxos. — 5-e u3a., crep.- Mocksa : [Ipocemenue, 2023

3. Taopuensta O.C.Xumus : 11-i kiacc : yae6 oOmieoOpazoBar. opraHu3anuii : 0a30BbIi
ypoBenb / O.C. I'abpuensu, U.I'. OctpoymoB, C.A. CnankoB. — 3-¢ u3a., crep.- Mocksa :
IIpocsemenue, 2021

4. Pymsutuc I'. E. Xumusa 10 knacc: yueOHUK U1 0011e00pa3oBaT. OpraHu3aiuii: 6a30Bblii
ypoBens/I".E. Pymsutuc, ®. I'. ®enpaman. — 3-e uza. — M.: [Ipocsemenue, 2019

5. Pymutuc I'. E. Xumus 11 xnacc: yueOHUK Ui 0011€00pazoBaT. OpraHu3aliuii: 6a30BbIi
ypoBens /T .E. Pynsutuc, ®@. I'. ®enpaman. — 3-e uzn. — M.: [Ipocsemenue, 2019
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JIonoIHUTEeIbHbIE HCTOYHUKH

1. Tabpuensu, O. C., JIsicoBa, I'. I. Xumus: kaura nis mpernogaBaTens: y4eb.- METO/I.
rnmocobue. — M. Akanemus, 2012

2. Tabpuensu O.C. Xumus: yue6. mia crya. npod. yued. 3aBeaenuit / O.C. ['abpuensH,
N.I". OctpoymoB. — M., 2016.- 256 c.

3. Taopuensn O.C. Xumus st mpodeccuii U CrenraTbHOCTEH TEXHUYECKOTO MPOQUIIS:
YUeOHUK JUISl CTYA. YapexacHuii cpea. mpod. oopazosanus / O.C. I'abpuensa, U.I'. Octpoymos.
— 4-e 3., crep. — M.: U3narenbckuii IeHTP

4, «Axamemusi», 2017

5. Epoxun I0.M. Xumus. YueOuuk — M.: Akagemus, 2013

6. Huxonbckwii, A. b. XumMusi: yueOHUK M MPAKTHKYM JJISi CPEIHETO MPOo(hecCHOHAIBLHOTO
obpazoBanus / A. b. Hukonsckmii, A. B. CyBopoB. — 2-¢ u3a., nepepad. u gon. — Mocksa:
W3narenscrBo FOpaiit, 2022

DJIeKTPOHHBbIE YUeOHUKHU
1. Ilenuniaa, JI. B. Xumusa. COOpHUK 3amad M YHPKHEHUH : Y4EOHO-METOIUYECKOE
nocooue / JI. B. llleBuunbiaa, M. /1. ITonexaeBa, A. . Anapues. - HoBocubupck : M3a-Bo
HI'TVY, 2019. - 63 c. - - Tekcr : snexkrponnsiii. - URL: https://znanium.com/catalog/product/—
Pexxum nmoctyna: mo nojmnucke. https://znanium.com/catalog/document?id=398034

HNHTepHeT-pecypcesl
hvsh.ru — Xypnan «XumMus B MIKOJIEY.
https://postnauka.ru/themes/chemistry — iekiuu 1mo XMMuM Ha caiTe
http://gotourl.ru/4780 (http://elementy.ru/).
http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIONYJISIPHOTO KypHAajIa
«XUAMHUS U KU3HBY.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTtkpeiTass 2JeKTpoHHAs Oubnuoreka xumuuyeckoro moptana «Chemnety,
COJICPKUT yueOHbIC M HHPOPMAIIMOHHBIC MATEPHAIIBI JISI TKOJIBHAUKOB M YIUTEIICH.
6. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema 1MCTaHIIMOHHOTO O0yUY€EHUs
7. http://www.xumuk.ru
CallT 0 XUMHH: KJIAaCCHYECKHUE yUEeOHWKH, CIPABOYHUKH, SHIIUKIIOMEINH, MOUCK
OpTaHUYC€CKUX U HCOPTAaHUICCKUX peaKHHfI, COCTAaBJICHUEC ypaBHeHI/Iﬁ peaKuHﬁ.
8. http://orgchemlab.com/
[TpakTyeckue paboThl B 1abOpaTOpHH

AP
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BBITIOJTHEHUS
Pe3ynbrarsl

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHDbI

KoHTpons u oueHka pe3ynbTaToB OOY4YeHMsI OCYIIECTBISIETCS IpenojaBaTeleM B
npoliecce MPOBEACHUS MPAKTUUYECKUX 3aHATHI U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe

0o0y4JaroIMMucs

HMHANBUAYAJIbHBIX

00y4YeHUsl ONpEAeNAIOT, 4YTO OOYy4YaroIIHecs TOJKHBI

3aJIaHuH,

JEMOHCTPHUPOBATH MO 3aBEPIICHUH W3YYCHUSIUCIUTUIUHBI.
st hopMUpOBaHUS, KOHTPOJIS M OIICHKH PE3yJIbTaTOB OCBOCHUS YUCOHOW MMCIIMITIIUHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATUH, TIPEICTABIISIONIAs COO0M KOMILIEKC Y4eOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pe3yJlbTaTaMu OOYy4YeHHS] U CHOPMYTUPOBAHHBIX C yYETOM
dI'OC COO (npenmetnbie pe3ynbrarsl o auctumumae) 1 GIOC CIIO.

IIPOCKTOB,

HUCCIIEeNOBaHUN.

3HaThb, IIOHUMATh H

11\/&;)1 OK/IK |Moayns/Pa3nen/Tema Pe3yabTaT 00yueHust Tlﬁle];:oolfpe::::;x
| | OcHoBHOE conep:xkaHue
1 Pa3znen 1. OcnoBbl | PopMynnpoBaTh
CTpoeHust 0a30Bble MOHATHUS U
BellecTBa 3aKOHbI XUMHUU
1.1 | OK.01 | Crpoenue atoMOB Cocrasmsars xumuueckue | 1. Tect «CTpoeHre aToMOB
XUMHUYECKHUX (GopMyJibl COEIMHEHUN B | XUMUYECKHUX JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO MPUPO/Ia XUMUYECKOU CBI3M.
npupoa CTEEHbIO OKUCIICHUS 2. 3ajaum Ha OCTaBJIEHUE
XUMHUYECKOHN CBS3H XUMHUYECKUX JIEMEHTOB, | XMUMHUYECKUX (HopmyI
UCXOJS U3 BAJIGHTHOCTU | JIByXaTOMHBIX CO€AMHEHUM
1 DJIEKTPO- (okcu0B, CyNnb(pHIO0B,
OTPULIATEIILHOCTH TUJIPUJIOB U T.IL.).
3. 3aaHus Ha UCTIOJIB30BAaHUE
XUMHUYECKON CUMBOJIUKU U
HA3BaHWI COETUHEHUH 10
HOMEHKJIaType
MEXYHapOJIHOT O
COI03a TEOPETUYECKON U
MPUKIATHON XUMUH U
TPUBUAIBHBIX HA3BaHUH IS
COCTaBJICHUS] XUMUYECKUX
(dhopMys IByXaTOMHBIX
coeMHEeHUH (OKCUIOB,
Cynb(hUI0B, THAPUAOB U T.I1.)
U IpYTUX HEOPTraHUUYECKUX
COETMHEHUH OTAEIBbHBIX
KJIACCOB
1.2 | OK.01 | Ilepmomgmueckwmii XapakTeprus3oBaTh 1. Tect «Mertamnuueckue /
OK.02 | 3akoH u Tabnuua XUMHUYECKHE DJIEMEHTHI B | HEMETAJUINUECKUE CBOMCTBA,
.. MenneneeBa COOTBETCTBUH C UX ANEKTPOOTPHULATENBHOCTD U
MI0JIO)KEHHUEM B CPOJCTBO K 3JIEKTPOHY
MEepPUOANYECKON CUCTeME | XMMUYECKUX JIEMEHTOB B
XUMHUYECKUX DJIEMEHTOB | COOTBETCTBHE C UX
JI.1. MenneneeBa AIIEKTPOHHBIM CTPOCHHUEM H
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ITOJIOKEHHEM B
IIEPUOUYECKON CUCTEME
XHUMHUYECKHX daeMeHToB J[.1.
MenaeaeeBay.

2. [IpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXK]Y
CTPOEHUEM aTOMOB
XAMHYECKHX DJICMCHTOB U
MEePUONYECKUM U3MEHEHUEM
CBOMCTB XHUMHYECKUX
3JIEMECHTOB 1 X COCJIMHECHUH B
COOTBETCTBHUH C IIOJI0KCHUEM
[Tepuoanueckoil cucreme.

3. IIpakTHKO-pHEHTHPOBAHHBIC
TEOPETUYECKHUE 3aJJaHUsI HA
XapaKTePHU3aLUI0 XUMUYECKUX
anemeHToB: «Meramumueckue /
HeMeTaJlJIMUeCK1e CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHX DJIECMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHHEM B
IIEPUOTUYECKON CUCTEME
XHUMHYECKHX DJIEMEHTOB

J.. MenneneeBa»

2 Paznen 2. XapakrTepu3zoBaTthb KonTposbnas padora
XumMnueckue THIBIXMMHYEeCKHX «CTpoeHue BellecTBa U
peakumuu peakumi XHMHYecKHe peakKunm»

2.1 | OK.01 | Tumbl XUMHYECKHX CocraBnsTh peakuuu 1. 3amaun Ha cocraBieHUE
OK.04 | peaxuuii COCTMHEHUS, pa3JIOKe- YpaBHEHUN PEaKIIUi:

HHsI, oOOMeHa, 3aMellle-
HUsA, OKHUCIIUTCIBHO-
BOCCTaHOBUTEIIbHbBIC
peaxiuu

— COSIMHEHMSI, 3aMEIICHHS,
pasnokeHus, oOMeHa;

— OKHCIIUTENBHO-
BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
C UCTOJIh30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3aa4n HA pacyeT MaccChl
BEIIECTBA UK 00BEMa

ra3oB 10 U3BECTHOMY
KOJINYECTBYBEIECTBA, Macce
Wi 00bEMY OTHOTO U3
YYaCTBYIOUIUX B PEAKLIUU
BEIIECTB; paCYETHl MacChl
(o0BEMma, KomMUecTBa
BEIIIECTBA) MPOIYKTOB
pEaKIiH, €CITU OHO U3
BEIIECTB NMEET MPUMECH
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2.2 | OK.01 | Dnexrponurrueckas | CocTaBisTh ypaBHCHUS 1. 3agaHus HA COCTABIICHHE
OK.04 | guccoumanus u XUMUYECKUX PEAKLIUU MOJIEKYJIAPHBIX U HOHHBIX
MOHHBIIIOOMEH HMOHHOT'O OOMEHa C peaxiuii ¢ yuacTueM KHUCIOT,
y4acCTHEM HEOPraHU- OCHOBAaHMH U COJIEH,
YEeCKUX BEIIECTB YCTaHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JJTabopartopHnas pabora
"TUNBIXUMUYECKUX peakiui”
3 Pa3nean 3. HccaenoBatb ctpoenne | KonrposbHas padora
Crpoenue u U cBoiicTBa Heopranu- | «CpoiicTBa
CBOIICTBA HEOPTraHM | YeCKHX BellleCTB HEOPraHu4ecKux
YeCKHUXBeIeCTB BEIEeCTBY
3.1 | OK.01 | Knaccudukarmus, KnaccudumupoBars 1. Tect «Homenknarypa u
OK.02 | momeHnkiatypa u HEOPTraHUYECKHE Ha3BaHWE HEOPTraHUYECKHUX
OK.04 CTpOCHUE BEIIIECTBA B BEILIECTB UCXOO U3 UX
OK.07 | HeopraHuueckux COOTBETCTBUUC UX XUMHAYECKOH (OPMYIIbI HITH
[IK.1.1- | BemiecTB CTpPOEHUEM COCTaBIICHHE XUMUYECKOU
I1K.1.3 (bopMyJIbl UCXOJI U3 HA3BAHUS
BEIIECTBA 10 MEKyHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3a1aum Ha pacyeT MacCOBOU
J10JTA (MacChl) XUMHYECKOTO
aeMeHTa (COeMHEHNS) B
MOJIEKYJe (CMECH).
3. [IpakTudeckue 3a1aHus 1O
KJ1accupuKanuu,
HOMCHKJIATYPE MXUMHYECKUM
dbopMynaM HEOPraHUYECKUX
BELIECTB Pa3JIMYHbIX KJIACCOB.
4. TlpakTrdeckue 3a1aHus Ha
ONpeAeIeHNe XUMHYECKON
aKTUBHOCTH BEILIECTB B
3aBHCUMOCTH BUJIA
XUMHUYECKONCBSA3H U TUTIA
KPHUCTAJUIMYECKOMPEIIETKH
3.2 | OK.01 | ®usuxo- YcraHaBnuBaTh 1. Tect «OcobenHocTn
OK.02 | xumuueckue 3aBHUCUMOCTh (PU3UKO- XUMHYECKHX CBOWCTB
OK.04 | cBoiicTBa XHUMHYECKHUX CBOMCTB OKCHAOB, KHCJIOT, OCHOBaHMH,
OK.07 | HeopraHMuYecKHUX HEOPraHUYECKHUX aM(pOTEPHBIXTUIPOKCUIOB U
[IK.1.1- | BemiecTB BELIECTBOT CTPOEHUS coJei.
IK.1.3 aTOMOB M MOJIEKYJI, a 2. 3a/1aHus HA COCTABJICHHE

TaKXe TUIa
KPHUCTAJUIMYECKON
peleTKu

YpaBHEHUN XUMUYECKUX
pPEeaKIriiC y4acTHEM MPOCTHIX
U CJIO’KHBIX HEOPTaHUUYECKHUX
BEIIECTB: OKCHUJIOB METAJIIOB,
HEMETAIIIOB HaM(OTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAHMI U
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aM(OTEpHBIX TUAPOKCH]IOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOICTBA U CIIOCOOBI
IIOJIy4EHUS.

3. [IpakTUKO-OpUEHTUPOBAH-
HBIETEOPETUYECKUE 3aaHUs
Ha CBOMCTBA U IIOJIy4CHUE
HEOPraHWYECKUX BEILECTB

3.3 | OK.01 | Unentuduxanus HccnenoBath 1. [IpakTUKO-OpUEHTHPOBAH-
OK.02 | HeopraHM4eCKux Ka4eCTBEHHbBIEC PEAKLIUU | HbIC3aJlaHMs 110 COCTABJICHUIO
OK.04 BEILIECTB HEOPTraHUYECKHUX XUMHUYECKUX PEAKIUHN C

BEIIIECTB y4aCTUEMHEOPraHUYeCKUX
BEILIECTB, UCIIOJIb3YEMBIX IS
UXUACHTU(DUKAIIH.
2.JIaboparopHas padora:
“Unentuduxamnms
HEOPraHWYeCKUX BEUIECTB”
4 Pazpea 4. HccaenoBath KonTpoasHnas pabora

CtpoeHue u CTPOEHHUE U CBOICTBA «CTpoeHmue u cBolicTBa

cBoiicTBa OpPraHU4ecKux OpraHnYyecKuXx BellecTB)»

OpPraHMYecKux BellleCTB

BellleCTB

41 | OK.01 | Knaccuduxamnmus, Krnaccudumnuposath 1. 3aganus HaA COCTaBIICHHE

OK.04 | cTpoenue u OpPraHMYeCKHE BEUIECTBA | HA3BAaHUM OPraHUYECKUX
HOMEHKJIaTypa BCOOTBETCTBUHU C UX COCIMHEHUH 10 TPUBUATLHOMN
OpraHUYECKUX CTpPOEHUEM WINMEKTYHAPOTHOM
BELIECTB CHCTEMATUYECKOMN

HOMEHKJIAType.

2. 3aaHNs HA COCTABJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYEeCKHX BEILECTB
OT/ICJIbHBIX KJIACCOB.

3. 3ajaun Ha ompeseneHue
npocreimen GopmyIibt
OpraHUYeCKON MOJIEKYJIbI,
HCXOJISTU3 AJIEMEHTHOTO
coctasa (B %)

4.2 | OK.01 | CsoiictBa YcranaBiuBaTh 1. 3ajanus Ha cocTaBieHUE
OK.02 | opranuueckux 3aBUCUMOCTb (PU3HKO- YPaBHEHUN XUMUYECKUX
OK.04 | coenuHeHuit XUMHYECKHX CBOWCTB peaknuiic yyacTuem
OK.07 OpraHWYECKHX BEIIECTB | OPraHUYECKHX BEIIECTB HA

IK.1.1- OTCTPOEHUS MOJIEKYJT OCHOBAHUU UX COCTaBa U

IK.1.3 CTPOEHHS.

3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
PEeaKIM, MILUTFOCTPUPYFOIINX
XAMHYECKHE CBOMCTBA C
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Y4€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUil
Y TE€HETUYECKOU CBA3HU
OpraHUYECKHUX BELIECTB
pa3HbIX KIIACCOB.

3. Pacuernrie 3a1auu o
YpaBHEHUSM PEaKIUil C
Y4aCTHEMOPTraHUYECKHUX
BEIIECTB.

2. JlaboparopHas paboTa
“IIpeBparieHus
OpraHUYECKUXBEIECTB MPHU
HarpeBaHuu"

4.3 | OK.01 | Unentudukamus Hccnenosathb 1.IIpakTuKO-OpUEHTUPOBAH-
OK.02 | opranuyeckux Ka4eCTBEHHbIE PEaKMK | HbIE 3aJJaHUs [10 COCTABJICHUIO
OK.04 | BemecTB,ux OpPraHUYEeCKUX XUMHUYECKUX PEAKIUN C
OK.07 | 3HayeHue u COEJMHEHUH OT/AENbHbIX | Y4aCTHEMOPraHMYECKUX

[IK.1.1- | npumeHeHue B KJIaCCOB BEILECTB, B T.4. UCIOJIb3YEMbIX
I[IK.1.3 | ObITOBOI U JUISL UX UICHTU(DUKALINK B
IIPOU3BOJICTBEHHON OBITY M IPOMBIIIIICHHOCTH.
JeSITebHOCTH 2.JIaGopatopHas pabora:
4eJ0BeKa “Unentuduxanms
OpPraHUYECKUX COeIMHEHUN
OTJIENbHBIX KJIACCOB”
5 Pa3nean 5. XapakTepu3oBaTh
Kunernuyeckue u BJIMSIHHE PA3JTHYHBIX
TepMOTUHAMMYEC- ¢dakrTopos Ha
KHe3aKOHOMep- paBHOBecHEeH
HOCTH NPOTEKAHUSI | CKOPOCTh XMMHYECKHX
XUMHYEeCKHX peakuuii
peaxkuuin

5.1 | OK.01 | Ckopocth XapakTepu3oBarb [TpakTHKO-OpHEHTHPOBAHHbIE
OK.02 | xumuyecKux BJIMSIHME KOHLIEHTpPAIMM | TEOpETHYEeCKHe 3aJaHus Ha
OK.04 | peaxuuii. pearupyromux BeecTB | aHaiu3 (GaKTOPOB, BIMSIOIINX
OK.07 | Xumuueckoe U TeMIIepaTypsl Ha Ha U3MEHEHHUE CKOPOCTHU

[IK.1.1- | paBHOBecue CKOPOCTBXUMHUYECKUX XUMHYECKONPEAKIINH.

I1K.1.3 peakuui. IIpakTHKO- OPUEHTUPOBAHHBIE
XapakTepu3oBarb 3aJJaHUs Ha IPUMEHEHHE
BIIMSIHUE U3MEHEHUS npuniuna Jle- [larense mis
KOHIICHTPAIIUH BEIIECTB, | HAXOXJICHHS HaNPaBICHHS
peaKkIuu cpeasl U CMEILEHHsI paBHOBECHS
TEMIIepaTypbl Ha XUMHYECKON peaKiiuinu
CMEIlEHHE XMMUYECKOTO | aHalu3 (akTOPOB, BIMSIOUINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO

paBHOBECHS
6 Pa3nex 6. HccaenoBarh
PacTBOpBI HCTHHHBIEPACTBOPbI

¢ 32JJaHHBIMH
XapaKTepUCTHKAMHU
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6.1 | OK.01 [Tousartue o Pasnnuare ucTuHHBIE 1. 3agauu Ha IPUTOTOBJICHHE
OK.02 | pactBOpax pacTBOpbI pacTBOpPOB.
OK.04 2. IIpakTHKO-OpHUEHTHPOBAH-
OK.07 HbIE pacueTHBIE 3aJaHUs Ha
I[IK.1.1- JIMCIIEPCHBIE CUCTEMBI,
IK.1.3 UCIIOJIb3YEMbIE B OBITOBOW U
MIPOU3BOJICTBEHHON
JIeATETbHOCTUYEIIOBEKA
6.2 | OK.01 | HccnenoBanue UccnenoBate  ¢usuko- | JlabopaTopHas pabota
OK.02 | cBoiicTBpacTBOpOB xumuueckue cpoictBa | “IlpuroroBnenue pacTBopos”
OK.04 HWCTHUHHBIX PaCTBOPOB
OK.07
[K.1.1-
I1K.1.3
Il | IpodeccuonaibHO-OPHEHTHPOBAHHOE Co/lep:KaHue (CoepKaHue MPUKJIATHOT0 MOTYJIs1)
7 Pasznen 7. OrneHnuBarTh 3amuTa Keiica (¢ yueTom
Xumus B ObITY U NOCJIeACTBUAOLITOBOM Oyayuei
NMPOU3BOJACTBEHHON | ¥ MPOU3BOJACTBEHHOI npodgeccHOHATbHOM
AeATeJILHOCTH AeATeJILHOCTH AesATeJIbHOCTH)
YyeJIOBEKA YyeJIOBEKA CMO3MLMIA
IKOJIOTHYECKOI
0e30MacHOCTH
7.1 | OK.01 | Xumus B ObITY U OnenuBare nocnenctsus | Keiic (¢ yaerom Oynymieit
OK.02 | mpou3BOJICTBEHHOW | OBITOBOW M IPOU3BOJ- npodeccuoHanbHOM
OK.04 | nestenbHOCTH CTBEHHOM JEATENILHOCTH | JeATeIbHOCTH) Bo3MoXKHBIE
OK.07 | gemoBeka YeJI0BEeKa C MO3ULMM TEMBI KEHCOB:
IK.1.1- HKOJIOTMYECKOM 1. [Torennenue KkIuMaTa u
IK.1.3 0€30macHOCTH BBICBOOOK/ICHUE Ta30BbIX

THJPATOB CO JIHA OKEaHa.
bynymune marepuansl 1uis
aBHMa-, MalllMHO- U
prUOOPOCTPOECHHUSI.

2. HoBble maTepuaibl a7
COJIHEYHBIX OaTapeil.

3. JIekapcTBa Ha OCHOBE
pacTUTEIbHBIX IPETApaTOB

5. BO3ZMOKHOCTH UCITIOJIB30OBAHMUSA TPOI'PAMMBI B IPYT'UX ITOOII

CIIEUAIbHOCTEN:

JanHas mporpamMma MOXET OBITh HCMOJB30BaHAa mnpu uzydeHuu OV «Xumusy s

22.02.06 CapouHO€ IPOU3BOJICTBO;
09.02.07 MudopmManmoHHBIE CUCTEMBI U TIPOTPAMMHUPOBAHHE
23.02.07 Texuuueckoe 0OCITy>KUBAaHHE U PEMOHT JIBUTaTejIel, CHCTEM U arperaToB aBTOMOOMIeH

15.02.16 TexHONOTHSI MAITHHOCTPOCHUS

38.02.03 OneparnnionHast 1esITeIbHOCTD B JOTHCTUKE
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