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1 OBIIIASA XAPAKTEPUCTHKA IIPUMEPHON AJATNITUPOBAHHOU
MPOT'PAMMBI YYEFHOU JUCIHUATIIAHBI «XUMHUS»

1.1 Mecro jucnuMnaMHLI B CTPYKTYpe  OCHOBHOIi  mpodeccHoHaILHON
00pa3oBaTeJILHON MPOrPaMMBbI

OO6uieo0pa3oBarebHas AUCHMIUIMHA «XUMHUs» JUISI OOYYArOIIMXCS C HAPYIIEHUEM OIOPHO-
JIBUTATEJIBHOIO arrmapara sBisercs o0s3arenbHONM dYacThio obmieoOpasoBarenpHOro Iwkima [TAOITI B
cootrBerctBun ¢ PI'OC mo cneumansHoctH 11.02.16 MoHTax, TEXHHYECKOEe OOCTYKHBAaHHE W PEMOHT
9JIEKTPOHHBIX IPUOOPOB U YCTPOUCTB.

JlucuumninHa UMEeT MEXIIPeIMETHBIE CBSI3M C JAMCHUILIMHAMH 00I11e00pa3oBaTebHOTO U
oOuienpodecCHOHaNbHOIO  LMKJIOB, a Takke ¢  MEeKIUCHUIUIMHAPHBIMU  KypcamMH H|
npodeCCHOHATBHBIMU MOYJISIMU TPO(ECCHOHATBHOTO LIUKJIA.

12 He.]'ll/l U IINIAHUPYEMBIE PE3YJ/IbTAaTbl 0CBOCHUSA TUCHUIIJIHHBI

1.2.1. Lean 001eo0pa3oBaTeIbHOM M CUMILIUHBI

@dopmupoBaHue |y  O0ydYalOLUXCAi C HapyLICHUSMH OIOPHO-JBUIATEJILHOIO armapara
IIPEACTABICHUS] O XMMHYECKOMCOCTABIIIOUICH €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA KaK OCHOBBI
IIPUHSATHS PELICHUM B KU3HEHHBIX U NPOU3BOACTBEHHBIX CUTYyalUsX, OTBETCTBEHHOI'OIIOBEACHUS B
IIPUPOJHON cpene.

1.2.2. Tnanupyemblie pe3ybTaThl 0OCBOCHHS 001I€00PA30BATEIbHON IHCHHILIMHDLI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue qucHuIuIMHa uMeet rpu Gpopmupoanuu u pazsutun OK u I1K:



Kox m wHammeHnoBaHue

[InanupyeMble pe3y/ibTAThl 0CBOCHHUS AUCHUILIMHBI

¢dopmupyembix OO6mue JAucuumimHapHbie (IpeAMeTHbIE)

KOMIIEeTeHI M ii

OK 01. B gactu Tpy10BOro BOCIIUTaHHUS: -BJIaJE€Th CHUCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas BKIKOYACT:
Bri6upats criocoObl -TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTH OCHOBOIOJIAralomue MOHATHS  (XMMUYECKUH  DJIIEMEHT,  aTOM,

penieHus 3anaqy
npodeccuoHanbHON
NEeSATEIbHOCTH
MPUMEHHUTEIHHOK
Pa3IMYHBIM KOHTEKCTAM

MacTepCcTBa, TPy A0I00He;

-TOTOBHOCTb K  AKTHMBHOM  JESATEIbHOCTH
TEXHOJIOTHYECKON 51 COLUAIBHOMN
HaIlpaBJIEHHOCTH,

CrocoOHOCTh WHUIUUPOBATH, ILIAHUPOBATH H
CaMOCTOSITEJIBHO BBIIIOJIHSATh TaKyro
JIeSTeTbHOCTb;

-UHTEpEC K pa3IUYHbIM chepam
PO eCCHOHAIBHON A TEIHHOCTH.

OBnaneHue  YHHUBEpPCAIbHBIMU  Y4EOHBIMH
MMO3HABATEIIbHBIMU JICHCTBUSIMHU:

a) 0a30BbI€ JJOTHYECKHE IEHCTBUS:
-CaMOCTOSITEIBHO (dhopMynupoBarthb 51

aKTyaJH3UpOBaTh MPoOJIeMy, pacCMaTpPUBATh €€
BCECTOPOHHE;

-yCTaHABJIMBATh CYIICCTBEHHBINA TMPHU3HAK WIIH
OCHOBAaHHA IJId CpaBHCHHA, KJ'IaCCI/I(i)I/IKaIII/II/I nu
00001IeHHS;

-ONpeAeasTh IICU JCATEIbHOCTH, 3aJaBaTh
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHS,
-BBIABJIATE 3aKOHOMEPHOCTH M MIPOTHUBOPECYHA B
paccMaTpUBAEMBbIX SBJICHUSX;

-BHOCHUTH KOPPEKTHUBBI B JACATCIIbHOCTD,
OILICHUBATh COOTBETCTBHE PE3YyJbTATOB IICIISM,
OLICHUBATb PUCKHU HOCJ'IG)ICTBI/IfI JACATCIIBHOCTH,
-pa3BUBaTh  KPEATUBHOE  MBIIUICHHE  IPH
PEIICHUHN JKU3HCHHBIX HpO6HCM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
BJIaJICTh HABBIKAMH Y4EOHO- HCCIIEI0BATEIILCKOM
n HpOCKTHOﬁ ACATCIbHOCTH, HaBbIKAMH

9JIEKTPOHHAs 000JI04YKa aToma, S-, p-, d-3JIeKTPOHHbBIE OPOUTHI ATOMOB,
HMOH, MOJIEKYJIa, BAJIEHTHOCTh, JJICKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHCJICHHS, XUMHYSCKas

CBSI3b, MOJIb, MOJIIPHASI Macca, MOJIAPHBINA 00bEM, YTIIEPOIHBIHN CKEJIET,
(yHKIIMOHANBHAS ~ TPYIINA, panukan, A30MEpPHS, W30MEDPBI,
TOMOJIOTUYECKHI psZl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOA- H
A30TCO/ICPXKAIINE COCIUHECHHS, OMOJOTUYECKH AaKTHWBHBIC BEIECTBA
(yrieBompl, KUPBI, OETKHU), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS], KPUCTAIUIMYECKAs PEIIETKA, TUIIBI
XUMUYECKUX PEAKIUH (OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIE, JK30-H
SHAOTEPMHUYECKUE, PEAKIINA HOHHOTO 0OMEHA), PacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTHUYECKAS JIUCCOLMALIMS, OKHUCIUTEID,
BOCCTaHOBHUTEIIb, CKOPOCTh XHMHYECKOM PpEAKIHH, XUMHUYECKOE
paBHOBEcHE), TEOPUM W 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOSHUS
opraHu4eckux BemecTs A.M. bytiiepoBa, TeOpHsl ANEKTPOIUTHYECKON
auccoumanuu, nepuoguyeckurd 3akoH .M. Menneneesa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH,

CUMBOIIMYECKUN  S3BIK  XUMHH, (PAKTOIOTUYECKHE CBEICHUA O
CBOMCTBax, COCTaBe, TMOJYYECHHH H O€30MacCHOM HCIOJIb30BAaHUU
BOKHEHIINX HEOPTaHMYECKUX W OpPraHMYECKHX BEUIECTB B OBITY U
MPAKTUYECKOU eSTEIbHOCTH YEIOBEKA;

- YMETb BBISBIATH XapaKTEPHBIE NMPU3HAKU U B3aUMOCBS3b U3YUYEHHBIX
MOHSTUH, TMPUMEHSATh COOTBETCTBYIOIME TOHATHUS TPU ONHCAHUU
CTPOEHUS U CBOMCTB HEOPraHMYECKUX M OPTAaHUYECKHMX BEIIECTB U UX
MPEBPAIICHUH; BBISBISTH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSMH W TPEACTABICHUAMHU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- yMETh MHCHOJIb30BaTh HAMMEHOBAHUSA XHUMHYECKUX COCIMHEHUU
MEXKIYHAPOJHOIO COK3a TEOPETUYECKOWM W MPHUKIATHOW XUMHUHU U
TPUBUAJIbHBIC HAa3BaHUs BaXXHEWIIUX BELIECTB (ITUJICH, AalleTHJICH,




pazpelieHusi npoodiem;

BBISIBJIATh NPUYMHHO-CIICJICTBEHHbBIE CBS3U U
aKTyaJU3UpOBaTh 3aJady BbLABUIATh TUIIOTE3Y,
€€ pelLIeHMUS;

HaxoOJIUTh apryMEHThl I JOKa3aTejbCTBa
CBOMX YTBEpXKICHUM, 3aJaBaTh MapaMeTpPhl U
KPUTEpPUU PELICHHUS;

- aHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PEIICHUS
3a/lauyd  pe3ysbTaThl, KPUTUYECKH OLIEHUBATh
JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO
U TIPAKTUYECKYI0 00JIaCTH KU3HEACITEIbHOCTH;
- YMEThb HMHTEIPUPOBATh 3HAHUS W3 Pa3HbBIX
MpeIMETHBIX 00IacTei;

- BBIABUT'AaThb HOBBEIC niaeu, Hp cj1araTtb
OpPUTHHAIILHBIE MTOAXO0/IbI U PEIICHUS;
CIIOCOOHOCTH ux HUCIIOIB30BaHUSA B

MMO3HABaTEILHOM 1 COIlHAIbLHOMN IMPAKTHUKE

ruuepuH, (eHon, QopManbaerua, yKCycHas KHCIOTa, TIJIMIMH,
yrapHblii ra3, YIJIEKHCIbIA T'a3, aMMHUaK, raiieHas U3BeCThb, HeraleHas
U3BECTb, NMTbEBas COAA M JPYTUX), COCTaBIATH (HOPMYJIbI
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB, YPABHEHHS XMMHUYECKHX
peakiuii, OOBACHATb MUX CMBICH; IOATBEPKIATH XapaKTepHbIE
XMMHYECKHE CBOICTBA BEILIECTB COOTBETCTBYIOIMMHU IKCIIEPUMEHTAMU
Y 3alUCAMHU YPAaBHEHUH XUMHUECKUX PEAKLIUH;

- YMETb YCTaHABJIMBATH IPUHA/JIEKHOCTh U3YUEHHBIX HEOPraHMUECKHUX
U OpraHMYeCKUX BEIIECTB K OINpPENIEelIeHHbIM KJlaccaM U IpyIiaM
COCIMHEHMM, XapaKTepU30BaTh MX COCTaB M BAKHEWININE CBOWCTBA,;
OIpeNeNIATh BUJABI HUX XMMHUYECKHX CBs3eil (KOBaJleHTHas, HOHHasd,
MeTauInuecKasi, BOJIOPOJIHAs ),

THUIBI KPUCTAIMYECKUX PELIETOK BEIIECTB; KIACCU(PULIUPOBATH
XUMHYECKHUE PEAKIINH;

- cdopMHpOBaTh TNPEACTABICHUS: O XUMHMUYECKOW COCTaBIAIOLICH
€CTECTBEHHOHAyYHOW KAapTUHBI MHUpPA, POJIM XUMHH B I103HAHUU
SABJICHUH TPpUPOAbl, B (OPMHUPOBAHUHM MBIIUIEHUS U KYJIbTYpBI
JUYHOCTH, €€ (PYHKIMOHAIbHOH T'PaMOTHOCTH, HEOOXOAMMOW MAJis
pelIeHus MpaKTHYECKUX 3ajad M SKOJOIMYECKM OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10pOBbIO U IPUPOJHON CpeIe;

- YMeTb IPOBOJIUTH PACUETHI IO XUMHUYECKUM (hOpMyJIaM U ypaBHEHUAM
XUMHYECKUX pEeaklUUid C HCIOJIb30BaHUEM (U3NYECKUX BEIUYMH,
XapaKTEepU3yIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl,
o0bemMa (HOpMajJbHBIE YCIOBHUS) Ta30B, KOJMUYECTBA BEIIECTBA;
UCIOJIb30BATh CUCTEMHBIE XUMHYECKHUE 3HAHUS [T IPUHSITUS peILICHHUH
B KOHKPETHBIX JKU3HEHHBIX CHUTYAIlHsIX, CBI3aHHBIX C BEIIECTBAMH H UX
IpUMEHEHHEM

K 02.
Ucnonb3oBars
COBPEMEHHBIC
CpelcTBa MOUCKA,
aHanu3a u
HMHTEPIPETAINH
nHpopManuu u
nHGOpPMALMOHHBIE

B 00nacTy IEeHHOCTH HayYHOTO MMO3HAHUS:

-c(hOpMUPOBAHHOCTD MHUPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd M OOILECTBEHHOM NpPaKTUKH,
OCHOBAHHOTO Ha Janore KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B

- YMeTh IUTAHUPOBATh M BBIMOJHATh XWMHUYECKHH HKCIIEPUMEHT
(mpeBpallieHUsT OPraHMYECKUX BEIIECTB MPH HArpeBaHUU, MOTyYeHUE
STWUJICHA W W3Y4Y€HHWE €ero CBOMCTB, KAaueCTBEHHBIC pEAKIMU Ha
aNbJIETH/IBI, KpaXxMall, YKCYCHYI0 KHCIIOTY; JIeHATypalus OelKOB MpHU
HarpeBaHWH, [IBETHBIC PEAKIIUHA OCIKOB; IPOBOJIUTH PEAKIIUU HOHHOTO
oOMeHa, OmNpeAeNsTh Cpely BOJHBIX pACTBOPOB, KadeCTBCHHBIE
peakuuu Ha cyibdaT-, KapOoHAT- M XJIOPUI-aHMOHBI, Ha KaTHUOH




TEXHOJIOTUU IS
BBITIOJIHEHUI3a/1a4
npodeccunoHanbHON

JeATeTbHOCTH

MOJIUKYJIBTYPHOM MHPE;

- COBEPLIEHCTBOBAHUE SI3BIKOBOM 51
YUTATEIbCKOM  KYyJIBTYpbl  Kak  CpeacTBa
BSaHMOI[efICTBHH MCXKAY JIIOAbMHU W ITO3HAHUA
MUpa;

- OCO3HAaHUEC LNCHHOCTHU HaquOﬁ JCATCIIBHOCTH,

FOTOBHOCTb  OCYILECTBJIATH  IIPOEKTHYIO U
HCCIIE0BATEIIBCKY IO JIeATEIIbHOCTh
WHJUBUyaJIbHO U B IPYIIIE;

OBnaneHrne  YHHUBEpPCAJIbHBIMU  Y4EOHBIMU

HI03HABATEIbHBIMH JICHCTBHIMHU:
B) pabota ¢ napopmarmei:

- BJIQJIeTh HaBBIKAMM IOJIy4YeHUs MH(opMaruu
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO
OCYLIECTBIIATH IOUCK, AaHAIN3, CHCTEMATU3ALINIO
U MHTEpOpeTanuio WHPOPMAlUU pazIUYHbIX
BUJIOB U (pOPM IpECTaBICHHUS;

- CcO3/1aBaTh TEKCTHI B pPa3IMYHBIX (hopmaTax ¢
y4eTOM Ha3zHa4deHHs WHPOpMAIMU U IIETEBOM
ayIUTOPUH, BBIOWMpass ONTUMAJbHYIO (opmy
MIPEACTABICHUS U BU3YyaIIU3AlNH;

- OLIEHUBATh JIOCTOBEPHOCTh JIETMTUMHOCTb
UHPOpPMALIUU, €€ COOTBETCTBHE IPABOBBIM H
MOpabHO- 3TUYECKUM HOpMaM;

- HUCIIOJIb30BATL CPCACTBA I/IH(bOpMaLII/IOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEeIICHUN

KOTHHUTHUBHBIX, KOMMYHHKATHUBHBIX u
OpraHu3allMOHHBIX 3aJdad C CO6J'IIO,H€HI/IGM
TpC6OB3.HHI>i OPrOHOMMHKHU, TCXHHUKHU

0€30MacHOCTH, THUTHEHBI, PECypcocOEpeKeHHUs,
IMMPaBOBBIX U OTUYCCKHUX HOPM, HOpM

aMMOHMSI; peniaTh SKCIEPUMEHTANIbHBIE 3a7a4u 110 TeMaM "'MeTasibl"
u "Hemertamibl") B COOTBETCTBUU C MPaBUJIAMH TEXHUKU OE€30MIaCHOCTH
npu oOpalieHUuH C BEIIECTBAMU M JIA0OPATOPHBIM OOOPYJIOBAHHEM;
MPECTaBIATh PE3YJIbTaThl XHUMHUYECKOTO OJKCIEPUMEHTa B (opme
3allUCU YPAaBHEHHH COOTBETCTBYIOIIUX pEaKIUil U (GOopMyIHpOBaThH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMHUECKYIO0 HH(OPMAIHIO, TOTYyYaeMylo U3
pa3HBIX HCTOYHUKOB (CPEICTB MAaccOBOi nH(popMaiuu, cetb MIHTepHET

U IpyTHe);

- BJIaJACTb OCHOBHBIMHU MCETOJAaMH HAYYHOI'O IIO3HAHHA BCHICCTB M
XUMHYECKUX SBJICHHWH (HaOmoJeHue, W3MEpeHHe, SKCIEPUMEHT,
MOJICJIMPOBAHUE);

- YMETb IPOBOJUTH PAcUYEThI 10 XUMUUECKHM (POpMyJIaM U ypaBHEHHUSIM
XUMHNYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHHUEM (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH,
XapaKTEePU3YIOIUX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: MAaccChl,
o0bemMa(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEILIECTBA;

- HCIOJIb30BATb CHCTCMHBIC XUMHYCCKUC 3HAHUSA JUISA TMPUHATHUA
peHICHI/Iﬁ B KOHKPCTHBIX JXHU3HCHHBIX CHTyallUdaX, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUEM




nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIAQJIETh HABBIKAMH PACIIO3HABAHUS H3AIIUTHI
uHpopmanu, nHOOPMAITMOHHOW 0€30MaCHOCTH
JUYHOCTH,

K 04

D¢ dexTuBHO
B3aUMO/ICHICTBOBATh u
paboTarh B KOJUIEKTUBE U
KOMaH/Ie

- T'OTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATCIIBHOCTH U

CaMOOIIPEACTICHUIO,

-OBJIaJICHUC HaBBIKaMH yqe6Ho-

HCCJICI0BATEIbCKOM TTPOCKTHOW W COIUAIbHOM
JIEATEIIbHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHHKATHBHBIMU JCHCTBHSIMH:

0) coBMecTHas JACATCIBHOCTH: IOHUMATh U
UCIIOJIb30BaTh IPEHMYIIECTBA KOMAHIHOW H
WHIUBUAYAIbHON pabOTHI;

- IPUHUMATPH IEJIM COBMECTHOM IEesATEIIEHOCTH,
OpPraHU30BBIBATh M KOOPAMHHUPOBATH ACHCTBUS
M0 JOCTHMXKCHUIO: COCTABIIATH ILIAH JICHCTBHIA,
pe3yNbTaTOB paCHpelesiTh POJNU C y4YeTOM
MHEHUH YYaCTHHKOB OOCYXIAaTh pPE3yJIbTATHI
COBMECTHOM pabOThI;

- KOOPAWHHPOBATh W BBIMOJIHATHE pPaboOTy B
YCIIOBUSIX  pealbHOT0,  BUPTYalbHOTO |
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
-OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE
MOBEJICHNE B PA3JIMYHBIX CUTYAIUSX, IIPOSBIISTH
TBOPYECTBO u BOOOpaKeHUeE, OBITh
MHUITHATUBHBIM

OBnaneHre yHHUBEPCATbHBIMU DPETYISATUBHBIMH
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- TPUHUMATh MOTHBBI M apPTyMEHTBI JIPYTHX
JIOJIEH TIpU aHANIM3€e Pe3yIbTaTOB IEATEIHbHOCTH;
- IPU3HABaTh CBOE MPABO U MPABO JAPYTHX JIFOICH
Ha OIINOKH;

- yMeThb IUIAHUPOBAaThb M BBIIOJIHATh XMMHUYECKMH HSKCHEPUMEHT
(mpeBpalieHus OpraHMYeCcKUX BEIIECTB NMPU HATPEBAHUH, MOJTYUYCHHE
TWJIEHAa W U3y4YCHHME €ro CBOMCTB, KayeCTBEHHbIE pEaKLUUU Ha
QJIBJICTU/IBI, KpaxMall, YKCYCHYIO KHCJIOTY; JACHaTypauus OelKoB Ipu
HarpeBaHUU, [IBETHBIC PEAKLUU OCJIKOB; IPOBOANUThH PEAKIIMA UOHHOTO
oOMeHa, OIpeAensTh Cpely BOJHBIX pAacTBOPOB, KaueCTBEHHbIE
peakuuu Ha cyiabpaT-, KapOOHAT- M XJIOPUJ-aHUOHBI, HAa KaTHOH
aMMOHHS; pelllaTh 3KCIEepUMEHTAIbHbIE 3a/1a4M 110 TemaM "Meranisl"
1 "Hemeransl") B COOTBETCTBUU C IIPABUIIAMU TEXHUKU 0€30I1aCHOCTU
npu oOpalieHUH C BEHIECTBAMU U JTAOOPATOPHBIM O0OPYJAOBAHHEM;
NpPEACTaBIATh Pe3yJbTaThl XUMHUYECKOIO JKCHepuMeHTa B (opme
3allMCH ypaBHEHHWH COOTBETCTBYIOUIMX peakmuid ¥ (HOpMYyITHUpOBAThH
BBIBOIbI HA OCHOBE 3THX PE3yJIbTaTOB




pa3BUBaTh CHOCOOHOCTh IOHMMaTb MHUDP C
NO3UIMH JIPYTOro YEJIOBEKa;

OK 07 B 061acTH 3KOJOrMYE€CKOr0BOCIMTAHMS: - c(hOpMHPOBaTh MPEACTABICHUS: O XUMHYECKOHW COCTaBIAIOLIEH
ConelicTBOBaTH -chOPMHUPOBAHHOCTD €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIM XUMHH B IO3HAHMY SIBJICHHUI
COXPaHEHUIO DKOJIOTMYECKOM KYJIbTYPhI, IOHUMAHUEBIMAHUS | HPUPOAbl, B (DOPMHPOBAHMM MEIIUICHHA M KyJbTYphl JHYHOCTH, €
OKPY)KaIOH.[eI\;I COLIMAJIBHO-3KOHOMHYECKUX HpOI_[eCCOB Ha Q)yHKHHOHaJILHOI‘/'I T'paMOTHOCTH, HCOGXOI[HMOP'I I pCIICHUS MPAKTHUICCKUX
cpenm, COCTOSIHME IPUPOMHOI M COLMANBHOI Cpeiibi, | 331a% H SKONOrHYECKH 06OCHOBAHHOIO OTHOMICHHS K CBOGMY 310POBBIO I
PECYpPCOCOEPEKEHUIO, OCO3HaHUE TII00ATLHOrO XapakTepa 3ajgad u | PHAPOAHOM Cpeac;
IPUMEHATS 3HAHUA 06 | SKOMOTHUECKHXIPOBIEM; - yMeTh COOIIOIATH MPaBHIIA  SKOJOTHICCKH 11E1ECO00PAa3HOro
M3MEHEHUH KIMMATa, | - IIAHHPOBAHHE U OCYILECTBIEHUE AeficTsuil B | IOBSACHHA B ObITY M TPYNOBOIi IEATENLHOCTH B LIEIAX COXpaHEHWS
[IPUHITATIBL OKpYJKAIOIEHl Cpesie Ha OCHOBE 3HAmMA reseii | CBOCTO IOPOBb H  OKDYKAIONICH NPUPOIHOH CPE/IBL; yUHTBIBATH
GEPEeKITMBOTO YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA; akTuBHOe | OMACHOCTE  BOSACHCTBIA - Ha - KHMBBIC  OPraHUSMBL  OHPCACTICHHBIX
[POM3BOICTRA, HelpHATHE  JICHCTBHH, mpuHOCAImX  Bpes | BEWIECTB, IOHHMAs CMBICI IIOKA3ATEIs NPE/ICIBHOM 10Ty CTHMON
3¢ PeKTHBHO OKpyKarollei cpee; KOHIICHTpALH
NeNCTBOBATD B | - yMEHHE IPOTHO3MPOBATH HEOIAr ONIPUATHBIE
YpEe3BBIYANHBIX 5KOJIOTMYECKHUE TTOCIIEACTBHUS
CUTYaIUAX IpeANPUHUMAEMBIX JI€HCTBUI, PEIOTBPALIATH

X

- pacuMpeHHe ~ OmbITa  JIEATEILHOCTH

5KOJIOTMYECKON HAIPABJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH y4eOHO-

MCCIIEIOBATEIILCKOM, TPOCKTHOW M COLIMATIbHOM

JIESITEIbHOCTH;
I[IK  3.2. Pa3pabareiBath| BeiOupaTs THTIOpa3Mephl EUATHBIXTIAT 3HaTh OCHOBHBIE CBOMCTBA
IPOEKTHO- MaTepHaoB MeYaTHBIX IUIAT;
KOHCTPYKTOPCK YO

JOKYMEHTAIIMIO MTeYaTHBIX
Y3JIOB 3JICKTPOHHBIX
nprOOPOB U YCTPOICTB U
MHUKPOCOOPOK

CpeaHeN CI0KHOCTH




JINYHOCTHBIE Pe3yJIbTAThI

I'paxxnanckoro - 0CO3HaHMe 00YUaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY M MTPABOIIOPSIIKY;
BOCIIMTAHUS: - IPeCTaBJIeHHe O COL[MAJIbHBIX HOPMax U MpaBHIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJJICKTHBE;
- TOTOBHOCTb K COBMECTHOM TBOPYECKOH EATEILHOCTH MPH CO3TaHUN YIEOHBIX MPOEKTOB, PEIICHUH yUEOHBIX U
IIO3HABATEJIbHBIX 33/1a4, BBINOJIHEHUH XUMUYECKHX 3KCIIEPUMEHTOB
CriocoOHOCTh MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apryMEHTHI JPYTUX [P aHATU3€ Pa3IHIHbIX
BUJIOB YYEOHOMH JesITeIbHOCTb
IMaTpuoTnyeckoro - ICHHOCTHOE OTHOLIEHHEe K HICTOPUYECKOM y U HAyYHOMY HacCJIEJUI0 OT€YECTBEHHON XUMMUH;
BOCIIMTAHUE: - YBasKeHHe K IPOLIECCy TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO IPUMEHEHUS XUMUH, OCO3HAHUS TOT0, YTO
JOCTUKEHUS HAYKU €CTh Pe3yibTaT JUIUTEIbHBIX HA0II0I€HUH, KPOITOTIUBBIX IKCIEPUMEHTAIbHBIX TIOUCKOB,
IOCTOSIHHOTO TPYy/a YYEHbIX U MPAKTHKOB;
- HHTEpec M Mo3HaBaTeIbHble MOTHBBI B TIOJTYYCHUH H MOCTIEIYIOIIEM aHaIn3e HHPOPMAIIUU O TIEPETOBBIX
JIOCTH)KEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH.
JyxoBHo- - HPABCTBEHHOE CO3HAHHUE, YTUUECKOI0 IIOBE/ICHUS;
HPABCTBEHHOI0 - CIIOCOGHOCTH OIIEHHBATH CUTYAIMD, CBSI3aHHBIC C XUMUYCCKHMHU SIBJICHUSAMH, 1 IPHHUMATh OCO3HAHHBIC PELICHHS,
BOCIIUTAHUS: OpPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
- TOTOBHOCTb OLICHUBAThH CBOE IOBEJCHHUE U TOCTYIIKA CBOMX TOBAPHUIIEH € O3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHUE MOCJIEICTBUN ITUX OCTYNKOB
Pu3n4ecKoro - IOHMMAaHMe [IEHHOCTEH 3710pOBOr0o M 0€30MacHOro 00pasa KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOILIIEHUS K
BOCIIUTAHMNS, coOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3[I0POBBIO;
(opmupoBanus - co0.1I0/1eHue TIpaBUII O€30M1aCHOTr0 OOpallleHus C BEIIeCTBaMH B OBITY, TOBCEAHEBHOM KHU3HU U B TPYI0BOM
KYJbTYPbI 310POBbSl U | I€ATEIBHOCTH;
IMOLHMOHAILHOIO - NOHUMAaHMe [IEHHOCTH MPaBUJI HHAUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBE/ICHUS B CUTYAIUX,
Os1aromosyqusi: YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;
- 0CO3HAHMe TIOCJICACTBUI U HENPUSITHS BPEAHBIX IPUBBIYEK (YIOTPeOJICHHS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHSI).
Tpynosoro - KOMMYHMKATHBHAasl KOMIIETEHTHOCTD B Y4€OHO-UCCIIE10BATEIbCKON A TEIbHOCTH, OOLIECTBEHHO MOJIE3HOM,
BOCIIUTAHUSA: TBOPUYECKOHN U IPYIMX BUJAX AESITEIBbHOCTH;

- YCTAaHOBKH Ha aKTHBHOE YYacCTHE B PEIICHUN TPAKTUYECKUX 3a]1a4 COIMAIBHOW HAPABICHHOCTH (B PAMKaX CBOETO
KJ1acca, IKOJIbl);

- HHTepeC K MPaKTHYECKOMY M3YYCHHUIO TIPOodeccuii pa3ImyHOro pojia, B TOM YHCJIe Ha OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAaHUN IO XUMUHU

- YBaKeHHUeE K TPY.Ly, JTIOIIM TPYyla ¥ pe3yIbTaTaM TPYIOBOH e TeTLHOCTH,

-TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAIBHOM TpaeKTOpuHu 0Opa3zoBaHus, Oyayieil npodeccuu u peannzauuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUH, HHTEPECOB U
noTpeOHOCTEN 00IIecTBa.




IK0JOrHIecKoro
BOCIIUTAHUSA:

- JKOJIOTHYECKH 11eJIec000pa3Hoe OTHOLIECHHE K IIPUPOJIE, KAK HCTOYHUKY CYLIECTBOBAHUS KU3HU Ha 3EMIIE;

- IOHUMAaHMe TI00aTBFHOT0 XapaKTepa HKOJIOTHIECKUX MPOOIIeM, BIUSHHUS SKOHOMHUUECKUX MTPOIIECCOB HAa COCTOSIHUE
MIPUPOJAHON U COLIMATIBHOM CPEbI;

- 0CO3HAHMe HEOOXOAUMOCTH HCIIOJIb30BAHMS JOCTHXKEHUN XMMHH JJIS1 PEIIEHHUs] BOIIPOCOB PALlMOHAIBHO TO
IIPUPOIOIOIB30BAHUS;

- AKTUBHOE HeNIpUATHE JACUCTBUI, IPUHOCAIIUX BPE OKPYXKAIOLIEH IPUPOAHOU Cpelie, YMEHHUs IPOTHO3UPOBATH
HeOJIaronpusTHbIE YKOJIOTMUECKUE MOCIEACTBUSA NPEANPUHUMAEMbIX JeHCTBUI U IPEeOTBpallaTh UX;

- HAJIMYHe Pa3BUTOr0 3KOJOIMYECKOr0 MBIIICHUS, IKOJIOTHYECKON KYJIbTYPBI, OIBITA JEATEIbHOCTH 3KOJIOIMYECKOU
HaIpPaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCSA UMU B II03HABATEIbHOM, KOMMYHUKAaTUBHOW U COLIMATIbHON ITPAKTHKE,
CIOCOOHOCTH M YMEHHSI aKTHBHO MPOTHUBOCTOSITH UICOJIOTHH XeMohoOuu

IleHHOCTH HAYYHOT O
MO3HAHMSA:

- ¢opMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOU
IIPaKTHKH,

- MOHUMAaHMe CIeIU(PUKU XUMUHU KaK HayKd, OCO3HAHUS €€ poiu B (POPMUPOBAHUHN PALIMOHAIIBHOTO HAYYHOTO
MBILICHHS], CO3/IaHUH LIETIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIeM MUPE KaK O JMHCTBE MPUPOIBI U YETIOBEKa, B
MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIeHUU IPOOIIeM COXpaHeHUsI IPUPOIHOTO PABHOBECHS;

- YOeKA1eHHOCTh B 0CO00M 3HAUMMOCTH XUMUH JUIsl COBPEMEHHOM LIUBMIIM3ALMU: B €€ TYMaHUCTHUECKOMN
HalpaBJIEHHOCTH M BaKHOH POJIM B CO3aHUU HOBOW 0a3bl MaTepHUaIbHOM KYJIbTYPbI, PELICHUN TTI00abHBIX TPO0iieM
YCTOMYHUBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOMN, TTUIIEBON U IKOJIOTHYECKOI 0€30MacHOCTH, B
Pa3sBUTHU MEIULIMHBI, 00ECIICUEHUH YCIOBUH YCIIEIIHOTO TPYAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXJI0TO WieHa
00111eCTBa;

- €CTeCTBEHHO-HAY4YHAasl TPAMOTHOCTD. [IOHUMAHKUE CYLIHOCTH METOJ0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JIJIs aHAJIN3a U OOBSICHEHUSI SIBIICHUM OKPY>KaIOILEero Mupa u
IPOMCXOJAIINX B HEM U3MEHEHUH, yMEHUS J1e1aTh 000CHOBAHHBIE 3aKIIIOUEHHUSI HA OCHOBE HAayYHBIX (DAaKTOB U
MMEIOIINXCS JaHHBIX C LEJbIO MMOIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

- CMOCOOHOCTH CAaMOCTOSITENIEHO UCIIOIb30BATh XUMUUECKUE 3HAHUSA ISl PEIEHUs TPOOJIeM B PeaIbHbIX )KU3HEHHBIX
CUTyalusx;

- HHTEpeC K IIO3HAHUIO U UCCIIEA0BATEIIBCKOMN NEATEIBHOCTH;

- TOTOBHOCTb 1 CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOTYYEHHIO HOBBIX
3HAaHUH 110 XUMHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTIMU;

- MHHTepec K 0cCOOEHHOCTSM TPYJa B pa3uyHbIX chepax mpodeccuoHalbHOM 1eTeTbHOCTH




2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI «XUMU»

2.1. O0beM THCHUILINHBI U BUIAbI Y4eOHOIi padoThI

Buj yueOHoii padoThI

O0BeM B yacax

O061beM 00pa3oBaTe/IbHOI NMPOrPaMMbl U CIHUILINHBI 72
B T.4.

OcHoBHOe coepkaHue 50
BT. U.:

TEOPETUIECKOE O0yUeHUE 20
MIPaKTUYECKHUE 3aHATHUS 30
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COlePKaHUe (ColepKaHe 20
NMPHUKJIATHOT0 MOXYJIA)

BT u.:

TEOpeTUUECKoe 00yueHue 0
MPAKTUYECKHUE 3aHATUS 20
WHAVBUAYATbHBIN MPOEKT (7a/HET) HET
IIpome:xyTouHasi arrecTanus (3a4eT) 2
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2.2 TemaTuyecKkuii MJIaH U COJeP:KAHNE TUCHUTLTHHBI

Tadanma
JI.A. MenneneeBa

[Tepuonnueckas cucrema xumudeckux 35emMeHToB .M. Menneneea. @u3nyeckuii CMbICIT
[lepuonnueckoro 3akoHa J[.M1. MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB

XHUMHUYCCKHUX 3JICMCHTOB, O6p33yeMBIX MU MMPOCTHIX U CJIIOKHBIX BEIICCTB B COOTBETCTBUU C

HaumenoBanue pasgesnos| Coaep:kanue yuedOHOro marepuasia (0CHOBHOe H podeccHoHAIBLHO-OpHeHTHPOBaHHoE), | O0bem | Popmupyembie
" TeM JlabopaTopHbIe M MPAKTHYECKHE 3aHATHS, TPUKJIATHOH MOIYJIb 4yacoB | KOMIeTeHUHU
1 2 3 4

OcHOBHOeE coJepKaHue 50
Pa3nen 1. OcHOBBI CTPOEHNS BellleCTBA 6/4
Tema 1.1. Ctpoenne OcHOBHOeE coJep:KaHue 3 OK 01
aTOMOB XUMHUYECKUX
5 IeMEHTOB M PHPOA Teoperuyeckoe o0yueHue 1
XHMHYeCKOil CBSIZHU CoBpeMeHHast MOJIeIb CTpoeHUs aroMa. CUMBOJIMYECKUM SI3bIK XUMUU. X UMUYECKUM

PIeMEHT. DJIeKTpoHHas KoHpuUrypauus aroma. Kinaccudpukanus XMuMHUECKUX JIEMEHTOB (S-,

p-, d-anemMenThI). BaeHTHBIC 31eKTpOHBI. BaneHTHOCTh. DIeKTpOHHAS TPUPOIA

XUMHUYECKON CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIBI XMIMIUECKOH CBSI3U (KOBaJIGHTHAS,

MOHHAs, METAJUIMYECKasi, BOJOPOIHAS) M CIIOCOOBI €€ 00pa30BaHuUs

IIpakTHYecKHue 3aHATHS 2

IIpakTuyeckas padora. Perenue 3a7anuii Ha UCTIOIH30BAHNE XUMUYECKON CUMBOJIMKU U

HA3BaHUI COETMHEHUI M0 HOMEHKIIAType MEKIYHAPOIHOTO COI03a TEOPETUIECKON 1

MPUKJTATHOW XHMHH U TPUBHATBHBIX HA3BAHUH JIJISI COCTABIICHUS XUMHYECKUX (POPMYJT

TBYXaTOMHBIX COETMHEHUN (OKCHUJIOB, CYIb(PHUI0B, TUAPUIOB U T.I1.) U APYTUX

HEOPTaHWMUYECKUX COSAMHCHHUI OTICITHHBIX KJIACCOB.

[TpakTHdeckue 3aJaHusl HA YCTAHOBJICHHUE CBA3H MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX

DIIEMEHTOB M MTEPUOUICCKIM U3MCHCHHEM CBOMCTB XUMHUYCCKUX JIEMEHTOB M UX

COeTMHEHUH B COOTBETCTBHH C MOJ0KeHUeM [lepnoindeckoil CHCTEMBL.
Tema 1.2. OcHOBHOE co/iep:KaHue 3 OK 01
Tlepuonecknii 3aKOH U TeopeTnueckoe 06ydeHme 1 OK 02
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MOJI0KEHUEM XMMHUUYECKOT0 3ieMeHTa B [lepuoanyeckoii cucreme. MUpoOBO33peHUECKOE 1
HayuyHoe 3HaueHue [lepuoguueckoro 3akona J[.1. Menneneea. [Iporuossr J.1.
MenneneeBa. OTKphITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

IpodeccrnonaibHO-OPMEHTHPOBAHHOE COJIEP:KAHUE

IIpakTuyeckasi pabora. Penienue npakTuKe-OpUeHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHHUI HA
XapaKTepU3alUI0 XUMUIECKHUX dJIEMEHTOB «MeTalndeckne/ HeMETaIITNIeCKIe CBOMCTBA,
PIIEKTPOOTPHUIIATETFHOCTh XUMUUECKHUX 3JIEMEHTOB B COOTBETCTBHH C MX JICKTPOHHBIM
CTPOCHHUEM H TOJIO0KEHHUEM B MTEPUOJIMUECKON CUCTeMe XUMUYecKux anemeHToB J[. 1.
Meupgeneesay

Pa3nen 2. XumMuyeckue peakuuu

715

Tema 2.1. Tunsi
XHUMHYECKHX peaKkmuii

OcHOBHOE CoACpKaHuC

TeopeaneCKoe oﬁyqelme

Kﬂaccnquaum{ N TUIIbI XHMHWYCCKUX peaKuHﬁ C Y4aCTUCM HCOPraHM4YCCKUX BCHICCTB.
CocraBieHue ypaBHCHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHUA, 3aMCIICHUAA, O6M€Ha, B T.4.
peaKL[I/Iﬁ TopeHUA, OKUCIICHUA- BOCCTAHOBJICHUA.

ypaBHeHI/Iﬂ OKHUCJICHUA-BOCCTAHOBJICHHU . CrenieHb OKHUCJICHUA. Oxuciurelb n
BoccTaHOBUTENb. COCTaBICHUE U YpaBHUBAHUC OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/IfI
MCTOJOM JJICKTPOHHOI'O 0ananca. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE p€akuuu B

Mmpupoac, MpOMU3BOJACTBCHHBIX IMMPOLCCCAaxX U KU3HCACATCIbHOCTH OPraHn3MOB

IIpakTH4eckHne 3aHATHA

IIpakTuyeckass padora. KonuuecTBeHHble OTHOHIEHUST B  XUMHH. OCHOBHBIE
KOJMYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI TI0 YPAaBHEHUSIM XUMHUECKUX PEAKIIHi.

Monb Kak eqUHHUIA KOJMYECTBA BeniecTBa. MossipHas Macca. 3aKOHbI COXpaHEHUs MAacChl U
bHepruu. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHoOcHTENbHasl IJIOTHOCTh Ta30B.
PacueTsl MO ypaBHEHHSM XUMHUYECKHX PEAKIMil C WCIIOIh30BAHUEM MAacChl, 00bemMa
(HOpMalbHBIEC YCIIOBUS) Ta30B, KOJMYECTBA BEIIECTBA

OK 01

Tema 2.2.

OcHOBHOE coJep:KaHue

OK 01
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DJIeKTPOJIUTHYECKA 51 Teopernyeckoe o0yueHue 1 OK 04
IACCOMAIIMS M HOHHBIN |[ €OPHS DIEKTPOIUTHYECKON Auccouranyy. Monsl. DIIEKTPONNTEI, HEINEKTPOIUTHI. Peakiun
00MeH noHHOTO oOMeHa. CocTaBiieHHE PEeaKIMil HOHHOTO 0OMEHa IyTEM COCTaBJICHUS UX IMOJIHBIX U
COKpAIICHHBIX HOHHBIX ypaBHEHUH. KNCIOTHO-OCHOBHBIE peakiuy. 3aJaHus Ha COCTABIICHUE
MOHHBIX PEaKLUM
[MpakTU4eckoe 3aHATHE: 3
JlaGopaTopHas pabora "Tunbl XUMHUECKUX peakiuii'.
VccnenoBanue TUMOB (IO COCTaBY M KOJMYECTBY MCXOJHBIX U OOpa3yIOLIMXCs BEIIECTB) U
MPU3HAKOB XUMUYCCKUX PEAKITUH.
JlabopaTopnas padora " [IpoBeneHne peakiuii HOHHOTO OOMEHa, OTPEICTICHUE CPEIbI
BOJ/IHBIX PAaCTBOPOB. 3a/laHus HA COCTABJICHUE HOHHBIX PeaKIuil
IIpakTuyeckas padora K/P CtpoeHue BemecTBa U XUMHUECKHUE PEAKITHH
Pa3znen 3. CTpoeHue M CBOIICTBA HEOPraHUYECKHX BENIeCTB 15/12
Tema 3.1. OcCHOBHOE cojIep:KaHue 3 OK 01
Knaccupukanus, Teoperuueckoe o0yueHue 1 OK 02
HOMEHKJIATYpPa U [Tpenmer Heopranmveckoir xumuu. Knaccuduxaius HeopraHudeckux BemiecTB. [IpocTeie u
CTpOeHue CIoXHBIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUAPOKCUIBI, KHCIOTHI,
HEOPraHUYeCKUX conmu). B3auMoCBSI3b HEOPraHMYECKHUX BEIIECTB. ATpEratHble COCTOSIHHSI BEIECTBa.
BELLECTB Kpucrannnueckue W amopgHble BellecTBa. THUIBI KPUCTANIMYECKUX PELIETOK (aToMHa,
MOJICKYJISIpHAsSI, HOHHAS, METaJUIMYeCKas). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTBA OT
TUTIA KPUCTAJUTMYECKOM PeleTKU. 3aBHCUMOCTh XHMHYECKON aKTHBHOCTH BEIIIECTB OT BHJIA
XUMHUYECKON CBSI3U U THIIA KPUCTAITMYECKOH pemeTku. [IpuanHb MHOrooOpasus BeliecTB
IpakTHyecKue 3aHATHS 2
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IIpakTnyeckass padora. HomeHkiarypa HeEOpraHMYeCKUX BEIIECTB: HA3BaHHE BEIIECCTBA
MCXOS U3 UX XUMHUYECKOW (HOpMyIbl MM COCTaBICHHE XMMHUYECKON (POpPMYJIbl UCXOAS U3
Ha3BaHUs BemecTBa 1o mesxxayHapoanoi (MIOITAK) wiun TpuBraibHONM HOMEHKIIATYpE.
Pemenrie NpakTHMUECKUX 3a/laHUi MO KiIaccu(UKAMKU, HOMEHKIAType M XUMHUYECKUM
(bopMyliaM HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIA ra3, YIrJIEKHCIBIA Tras,
AMMUAaK, TallleHash W3BECTb, HEraleHas M3BECTb, NUThEBAs COJAa WM JPYIHX): Ha3blBaTb M
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONMPEICIATh MPUHAIEKHOCTD K KIJIacCy.
icTouHrnKHM XMMUYeCKoi nHpopmamu (CpeicTB MaccoBor MHPOpManuu, ceTb HTepHET 1
npyrue). [louck nHpopmaluu no Ha3BaHUsAM, UIEHTU(PUKATOPaM, CTPYKTYPHBIM (GopMyJiaM

Tema 3.2. ®usuko-
XHMHYeCKHe CBOiCTBA
HEeOpraHu4YecKuX
BeIleCTB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

Mertamnel. O0ume pusnueckue M XUMUYECKHe cBoMcTBa MeTamioB. CrocoObl MOJTyYeHHs.
3HaueHUE METAJJIOB U HEMETAJUIOB B IPUPOJIE U )KU3HENEATEIbHOCTH YEI0BEKA U OPraHU3MOB.
Koppo3us MeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3alUTHl METAJUIOB OT

KOppO3HUU

Hewmeramner. OOmme ¢u3nyeckne W XUMHUYECKHE CBOMCTBA HEMETAIIOB.  |HUIMHYHBIE
cBoiictBa  HemertawioB |1V- VII rpynn. Knaccudukanus u HoMeHkIatypa coeTMHeHUN
HeMmeTasioB. KpyroBopoTbl OGMOT€HHBIX 3JIEMEHTOB B IPUPOE

XHUMHYECKHUE CBOMCTBAa OCHOBHBIX KJacCOB HCOPTraHHUYCCKUX  BCHICCTB (OKCI/II[OB,
THAPOKCUIO0B, KUCIIOT, cojieil 1 I[p)

BaKOHOMepHOCTI/I B M3MCHCHHHU CBOICTB IMPOCTBIX BCHICCTB, BOAOPOJHBIX COC}II/IHGHI/IfI,
BBICHIUX OKCUAOB U TUAPOKCHIOB

IIpakTHyeckas padora.

IIpakTyeckas padora. CocTaBieHUE ypaBHEHNN XMMUUECKHUX PEAKIIUI C yUaCTHEM IPOCTBIX
M CIIOKHBIX HEOPraHMYECKHX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHJOBMETAJUIOB,
HEMETAJIOB U aM(OTEPHBIX IEMEHTOB; HEOPTaHUYECKUX KHUCIIOT, OCHOBAHUN U

aM(}OTEepPHBIX THAPOKCUIOB; HEOPTAHWYECKHUX COJICH, XapaKTePU3YIOIINX UX CBOMCTBA.

OK1
OK 2
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlCPKAHME

IIpakTuyeckas padora PemieHne npakTuka-OpueHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha IIK 3.2
CBOICTBa, COCTaB, IIOJIy4EHHUE U OE3011aCHOE UCII0JIb30BAHUE BAKHEHIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKON JESTEIbHOCTH YelIOBEKa
Tema 3.3. OcHOBHOE cojIep:KaHue 5 OK 01
Nnentudguxanus IIpakTH4eckoe 3aHATHE: 3 OK 02
HCOPraHUYCCKUX JlaGopaTopHas padora «neHTuduKanus HEOPraHNIECKUX BELIECTBY. OK 04
BELECTB Perrenue OKCIIEPUMCHTAJIbHBIX 33J1a4 10 XUMHUYCCKUM CBOMCTBAM MCTAJLUIOB U
HEMETaJUIOB, 10 PaCIlO3HABAHUIO U NOJYYEHHUIO COEIMHEHUI METaJUIOB U HEMETAJUIOB.
JlaGopaTopnasi padora VneHTudukaius HEOpraHuIeCKIX BEIICCTB
IpakTnyeckas padora K/P CpoiicTBa HeOpraHMYECKHX BEIIECTB
IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE 2
IIpakTuyeckasa padora [IpakTHKO-OPUEHTUPOBAHHBIE 3aJaHUS O POJIM HEOPraHUYECKOMN IIK 3.2
XUMHUHU B CO3/IaHUU HOBBIX MATEpPUANOB (B PAa3IMUHBIX OTPACISX MPOMBIIIJICHHOCTH), HOBBIX
MCTOYHUKOB DHEPruM (IbTepHATUBHBIC UCTOYHUKU SHEPTUHU) B PEIICHUU MPOOIIeM
PKOJIOTHYECKOM, SHEPreTHYeCKON Oe30IMacCHOCTH.
Pa3nen 4. CTpoeHne U CBOWCTBA OPraHU4YeCcKUX BelIECTB 25/15
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK 01
Koraccndpukanus, Teoperuyeckoe odyueHHe 2
CTpOeHue H [losiBneHne U pa3BUTHME OPraHUYECKOW XMMHMM Kak Hayku. [Ipeamer opraHnyeckod XUMUH.
HOMEHKJIATypa MecTo 1 3HaYeHHE OPraHMYeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HayK.

OPraHuYe€CKUX BCIICCTB

XHUMHUIECKOe CTPOCHUC KaK IMOPAJOK COCIAUWHCHUSA aTOMOB B MOJICKYJIC COINIACHO HX
BaJICHTHOCTUA. (OCHOBHBIE ITOJIOXKEHMUS TCOpHUU XHUMHYECKOTO CTPOCHUSA OPraHUYCCKUX

coequHeHni A.M. bytnepoBa. YriaepoaHblil CKeJIeT OpraHM4YeCKON MOJIEKYJIbl. 3aBUCUMOCTh
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CBOIVCTB BEILIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYJI. I30MeEpUs U U30MEPBIL.

[Tonsitrie o GyHKIIMOHATBHOW Tpynme. Pagukan. [IpuHIUIBI KITacCU(PUKAIUNA OPTaHUIECKUX
COCIMHEHU.

MexayHapoaHass HOMEHKJIATypa W IPHUHIMIBI HOMEHKJIATYpPbl OPIraHUYECKUX COCAMHEHUM.
[Tousitre 06

A30TCOJEPKAIINX COCIUHEHHIX, OMOJIOrMYECK aKTUBHBIX BellecTBax (YIJieBOAax, >KUpax,
OenKax u ap.),

BBHICOKOMOJIEKYJISIPHBIX COMHEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKTuquRue 3aHATHSA

IIpakTyeckas padora. HomeHkiiatypa opraHMueCKUXCOeJMHEHUH OTIEIbHBIX KIaCCOB
(HachIICHHBIC, HEHACBIIICHHBIE U apOMAaTHYECKUE YTIIEBOOPOIbI, CIIUPTHI, (hEHOJIHI,
QJIbJCTU/IbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI U JIP.)

CocTaBiieHHE NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OpraHMUECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB, UCIIONIB3Ys UX HA3BAHUS 110 CUCTEMATUYECKON U TPUBUAIBHON
HOMEHKJIaType (3TUJICH, alleTUIIEeH, MINLEepUH, heHo, hopManbaeru, yKCycHas KUcioTa,
TJTALIVH).

PacueTsl mpocreiimeii popMyIibl OpraHn4ecKoil MOJIEKYJIbI, UCXO/Is U3 3JIEMEHTHOI'O COCTaBa
(8 %)

Tema 4.2.
CBolicTBa
OpraHnyecKux
coeTHHEHU I

OcHOBHOE coepKaHue

16

Teopernueckoe o0yueHue

DPU3NKO-XUMHYECKUE CBOMCTBA OPraHWYECKUX  COEIUHEHUU

- IpeJieNIbHBIE YTIIEBOIOPOIbI (aJIKaHbl M LIMKIIOAJTKaHbI). ['opeHre MeTaHa Kak OJIuH U3
OCHOBHBIX HCTOYHHKOB TEIJIa B IPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOTHBIX
YIJIEBOJOPOAOB, HAXO0KICHHUE B IPUPOJIE U IPUMEHEHUE AIKAHOB;

- HeTpeeIbHbIE (AIKEHbI, AIKHHBI U AJIKaIUCHbI) 1 apOMaTHYECKUE YIIeBOJOpoabl. I 'opeHue
aleTHICHA

KAK UICTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHH JUISl CBAPKU U PE3KH METAJLIOB

OK 01
OK 02
OK 04
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- KHCJIOPOJICOACpIKAIINE COSAMHEHUS (CITUPTHI U (EHOJNBI, KApOOHOBBIE KUCIOTHI U 3PHUPHI,
QIbJICTUIbI U

KETOHBI, )KUPBI, YIi1eBobl). [IpakTryeckoe MpuMeHeHHEe STUIICHIJIMKOJIS, MIHIepuHa, (heHoa.
[Tpumenenue dopManbaeruia, aleTanbierujia, yKCyCHOH KUCI0Thl. Mblia Kak COJMBBICIIMX
KapOOHOBBIX KUCJIOT.

Moroniue CBOKMCTBA MbLIa

- a30TCOZACpIKAINe COCTUHEHNs (AMUHBI M1 aMUHOKHCIIOTHI, O€TIKH). BBICOKOMOJIEKYIISIpHBIC
COCIMHECHUSA

(cuHTeTHYeCcKHe U OMOJIOTUYECKU-aKTUBHBIE). MOHOMEp, OTUMED, CTPYKTYPHOE 3BEHO.
[lonmumepusanus

STUJIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCIOJIb30BaHUs. | eHeTnyeckas CBS3b MEXIY
KJIaCCaMU OPTaHUYECKUX COCTMHEHUMN

HpaKTuquRue 3aHATHUSA

IIpakTuyeckas padora. CBoiicTBa OpPraHMYECKUX COEIMHEHUN OTIENbHBIX KJIACCOB
(TpuBHaNbHAsT W MEXAyHapoAHass HOMEHKJIATypa, XUMHYECKHE CBOWMCTBA, CIIOCOOBI
MOJy4YeHHUs1): TpesiebHble (aJKaHbl M LUKIOAJIKaHbI), HENpeleNbHble (aJKeHbl, aJKUHBI U
QJIKaTUCHbI) 1 apOMATHUYECKUE YTIIEBOAOPO/bI, CIIUPTHI U (EHOJbI, KapOOHOBBIE KUCIOTHI U
A(UPHI, aNbIETUBl U KETOHbI, aMUHBI 1 aMHUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIECOEIUHEHHUS.
3alaHus Ha COCTaBIEHHE YPABHEHMHM XMMHYECKUX PEAKLUN C y4acTHEM

OpPraHNYECKHUX BELIECTB HA OCHOBAHMM MX COCTaBa M CTPOCHUS

IpakTuyeckas padora. PacueTHbie 3a/1aun 10 ypaBHEHUSM PEAKIIUNA C y4acTHEM
OPraHUYECKHUX BEIIECTB.

IIpakTH4YecKkoe 3aHATHE:

JlabopaTopHasi pabora "lIpeBpalieHnst OpraHMYeCKUX BEIIECTB IPU HATPEBAHNH .

JlabopaTopnasi padora «IlonydyeHue STHIIEHA U H3YUYEHHE €r0 CBOWCTBY.

JlaGopaTopHasi padora «MoaennupoBaHue MOJIEKYJ U XMMHUYECKUX MpPEeBpalleHUd Ha

MPpUMCPEC 3TaHa, OTUJICHA, AlICTHJICHA U AP».
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlCPKAHME

IIpakTnyeckasi padora. PelieHre npakTUKa-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
CBOICTBa OpraHMYECKUX COCIUHEHHH OTIeIbHBIX KilaccoB CocTaBIeHUE CXEM peakuuil (B TOM
qucie MO0 HPEUIOKEHHBIM LENOYKaM MPEBPALICHU), XapaKTEpU3YIOIIUX XUMUYECKHE
CBOWCTBA OPraHMYECKHX COCIAWHEHHH OTIENBHBIX KJIAcCOB, CHOCOOBI MX TOJYYEHHUS H
Ha3BaHUE OPraHUYECKUX COCIUHEHHU 10 TPUBUAIBHON WIM MEXKIyHApPOIHOU
CUCTEMaTUYECKONM HOMEHKJIIATYype.

Tema 4.3.
Nnentuduxanus
OpranuvecKux BenlecTs,
HX 3HAYECHHE U
NnpUMeHeHHue B OLITOBOM
U MIPOU3BO/ICTBEHHOM
MeATeJILHOCTH YeIoBeKa

OcHOBHOe coepKaHue

Teopernyeckoe o0yueHue

buooprannueckue coequHeHus. [Ipumenenue u 6uoaoruyeckas posib yrieBogoB. OKUcIeHue
YTJIEBOIOB

HUCTOYHUK DHEPIUM JKUBBIX OPraHU3MOB. OOnactu MpUMEHEHHs AMHUHOKHCIIOT.
[lpeBpamenust OenxkoB mMUIM B opraHu3me. buonormueckue ¢QyHKIUM  OENKOB.
buonorndeckue QyHKIUH KUPOB. Posib opraHnveckoil XUMHUX B PEHICHUH MPOOIIEM MHIIEBON
Oe3omacHoCTH. Ponb opraHMueckod XUMHM B PELICHUM MpOoOJIEM SHEPreTHdYecKou
0€30MaCHOCTH, B Pa3BUTUN MEAUIIMHBI, CO3JaHUH HOBBIX MaTEpHajIoB, HOBbIX HICTOYHHUKOB
PHEPruu (albTepHATUBHBIE UICTOYHUKHU 3HEPTun). ONacHOCTb BO3JICHCTBUSHA  JKHBbBIE
OpPTraHU3Mbl OPIraHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB (YII€BOJOPOIbI, CIIUPTHI,
(beHONbI,  XJIOPOPraHUYECKHUEe IPOM3BOJHBIC, AaJbAETHIbI " ap.), CMBICTT
[TOKa3aTelIsl MPEAEIbHO JOIYCTUMON KOHLIEHTpalun

IIpakTHYecKkoe 3aHATHE:

JlabopaTopHnasi padora: MnenTudukanus opraHUYECKUX COCIMHEHHH OTIEIBHBIX KJIACCOB
(Ha IpEIMepe alTbJIETUIOB, KpaxMalia, YKCYCHOM KHCIIOTHI, OCIIKOB M T.I.) C UCIOJb30BaHUEM
X (U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KauyeCTBEHHBIX peakiuil. JleHarypanus
Oenka mpu HarpeBanuu. L[BeTHbIE peakiiy 6eTKOB. BOSHUKHOBEHHEaHATUTHUECKOTO CUTHAlA
CTOYKH 3PEHHS XUMHYECKHX TMPOIECCOB TMPHU MPOTEKAHUU

KauyeCTBEHHOU p€aKkuu, HOSBOHSIIOHIeﬁ I/I)IeHTI/I(l)I/IHI/IPOBaTB IPCAJTOKCHHBIC OPraHNYCCKUC

OK 01
OK 02
OK 04
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BemecTsa. K/P

Pasznen 5. Kunernueckue u TCPMOAUHAMHYECCKHUEC 3AKOHOMEPHOCTH MPOTCKAHUA XHMHYCCKUX pealcum”l

6/4

Tema 5.1

CKOpOCTh XHUMHMYECKHUX
peakuuii. XumMun4yeckoe
paBHOBecHe

OcCHOBHOe co/Iep:KaHue

TeopeTI/meCKoe oﬁyqefme

CKOpOCTh pEaKIMH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HDAaKTOPOB: TPUPOJIBLI PEaArHPYyIONINX
BEILIECTB, KOHIIEHTPALUK PEArupyroIMX BELIECTB, TEMIIEPATYPhl M IUIOMIAJAN PEAKIMOHHON
MOBEPXHOCTU. TeroBble A(MPEKTHI XUMHYECKUX peakiuid. DK30- M SHIOTEPMHYECKUE,
[PEaKIUU.

OOpaTUMOCTh peakinii. XUMHUYECKOE PABHOBECHE U €TI0 CMEIICHHE MO/ ICHCTBUEMPA3THIHBIX
(bakTOpOB (KOHLIEHTPALMsl PEareHTOB UJIU MPOJyKTOB PEAKINH, AABJIEHUE, TEMIIEpaTypa) is
CO3JJaHUsl ONTHUMAJIBHBIX YCIOBHM IIPOTEKaHUS XUMHYECKMX mpoueccoB. [Ipumamun Jle
IMIaTense

IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE COAEPKAHME

IIpakTuyeckass padora. PemieHue mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HaA aHAIM3
(akTOpOB, BIMAIOIIMX HAa M3MEHEHUE CKOPOCTH XHMMHUYECKOM peakiuH, B T.4. C TMO3UIHMA
AKOJIOTUYECKU I€JIE€CO00Pa3HOTO MOBEJACHUSI B OBITY W TPYIOBOM NEATETLHOCTH B ILEIAX
COXPAHEHUS CBOETO 3I0POBbS M OKPY>KAIOLIEH MPUPOTHON CPEabI

IIpakTuyeckasa padora. PenieHne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN HAa MPHUMEHEHUE
npuHnuna Jle-llarenbe g HAXOXKAECHUS HAIIPABJICHHUS! CMEIICHHUS] PABHOBECHUSI XMMUYECKOMN
peaxkuu 1 aHaiau3 GakTOpOB, BIUSIONINX Ha CMEIIEHNE XUMUUYECKOTO PaBHOBECHS

OK 01
OK 02

Pa3nen 6. PacTtBopsl

5/4

Tema 6.1 IlousiTHe 0
pacTBOpax

OcHOBHOE coepKaHue

OK 01

Teopernueckoe o0yueHue

PacTBOpeHMe Kak  (U3UKO-XMMHYECKHiA mporiecc. PactBopbl. CriocoObl  MPUTOTOBJICHUS
pacTBOpoB. PacTBopuMoOCTh. MaccoBast 011 paCTBOPEHHOTO BEIIECTBA.

IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COACPKAHME

IIpakTnyeckas padora. CMbICI OKa3aTeNsl IPEAEIBHO JOIYCTUMON

KOHIIEHTPALMH U €r0 UCTIO0Ib30BAHUE B OLIEHKE SKOJIOrMUeCKol 0€301acHOCTH.

[IpaBuna 9KOJIOTMYECKH  IeJeco00pa3HOro  MOBEACHHs B OBITY U TPYJIOBOM
EeITEITbHOCTHA B LIENSAX COXPAHEHUs CBOETO 3/I0POBbSl M OKPY’KAKOIIEW MPUPOTHON
CpElbl; OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3MBbI OIIPEECIICHHBIX BELIECTB.

OK 02
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IIpakTyeckas padora. PelieHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha
[pacTBOPBI, UCIOJIb3YyEMbIE B OBITOBOI U ITPOU3BOJICTBEHHON JESATEIBHOCTH YEIOBEKA

Tema 6.2. UcciieqoBanue
CBOMCTB PACTBOPOB

(OcCHOBHOe co/Iep:KaHue

HpaKaneCRoe 3aHATHE:

JlaGopatopHnasi pabota «IIpurotoBiaenue pactBopoB». IIpurorosiaenne pacTBOpOB 3a1aHHON
(MaccoBo#, %) KOHIIEHTpALUH (C TPAKTUKE-OPUCHTHPOBAHHBIMH BOIIPOCAMH) U ONIPEICIICHIE
Cpezbl BOJHBIX PacTBOPOB. Perienue 3a1ad Ha IPUrOTOBIIEHHE PACTBOPOB

OK 01
OK 02
OK 07

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COIepP:KaHue (Coep:KaHue MPUKJIATHOTO MOTYJISA)

Pa3nen 7. Xumus B ObITY U POU3BOJCTBEHHOI IeATEJILHOCTH YeJI0BEKa

6/6

Tema 7.1. Xumus B ObITY
U IIPOU3BOICTBEHHOM
MeATeJbHOCTH YeJI0BeKa

OcHOBHOE CoACpKaHuC

IIpakTH4yeckue 3aHATHS

IlpakTuyeckass padora Hoseifmne MOCTHXKEHUS XUMHUYECKONM HAYKH U XHUMHYECKOM
TeXHOJIOTHMH. Poib XMMHUM B OOECIEYEHUH DKOJIOTMUYECKOM, IHEPreTUYECKOW M IHILEBOU
0C30MMaCHOCTH, Pa3BUTHH MeAWIHMHBL. [IpaBuia morncka U aHaiau3a XUMHUYECKOH HH(POpMAIIH
M3 pa3IMYHBIX UCTOYHMKOB (HayyHas U y4eOHO-HayuyHas JHUTepaTypa, CpPelICTBa MacCOBOM
nHpopmaruu, cetb THTEpHET)

IIpakTuyeckas padora llonck m aHanu3 KelWCOB O MPUMEHEHWHU XMMHYECKUX BEIIECTB M
TEXHOJOTHI ¢ ydeToM Oyayiei mpodecCHOHaIbHONW AEITeTbHOCTH MO TeMaM: BaKHeHIne

CTPOUTENIbHBIE MaTepHallbl, KOHCTPYKIMOHHBIE MaTepuajbl, KpPaCKH, CTEKJIO, KEpaMHKa,
MaTepHuabl 175 3JIEKTPOHUKH, HAHOMATEepUalibl, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKU SHEPTUH,
OpraHMYecKhe W MHHEpaIbHbIE YAOOpEHHUS, JIEKApCTBEHHBIE BEUIECTBA, OBITOBAS XHUMHUSI.
Bamura: [IpeacraBieHue pe3yabTaToB pelieHus KelcoB B (opMe MUHU-TOKIAAA C
Mpe3eHTalnen

OK 01
OK 02
OK 04
OK 07

IIpomexyTouyHas aTTecTAlMA MO AMcHUIIMHE (AU depeHIMpOBaHHBII 3a4eT)

Bcero

72/50




3  YCJIOBHUSA PEAJIM3ALIUUA ITPOT'PAMMBI U CLHHUTIJIMHBI
3.1. TpeboBanusi K MUHHMAJILHOMY MATEPHAIbHO-TEXHUIECKOMY 06ecredeHnIo

Jlia peanuzalnuu MporpamMmbl AUCHMILTUHBI MPETYyCMOTPEHBI CIEAYIOUIUE CIIeUATbHbBIE
MOMEIIEHUS: yUeOHbIN KaOMHET « XUMUWY», OCHAIIIEHHBIN B cooTBeTCTBUU ¢ [TAOIL

JUis aun ¢ HapylIeHHEM OIOPHO-ABUTATEIbHOIO ammapara HEeoO0XOAMMO CHElHalbHO
obopytoBaHHOE paboyee MecCTo.

PaGouuii cTonm JOMKEH HMMETh HM3MEHSEMYIO BBICOTY M HAKJIOH pabodeil MOBEPXHOCTH,
PEryJIUpyeMyI0 TOJICTABKY JJIsI HOT.

PaGouuit cTyn Ans MHBaNIMIOB ATOW KAaTETOPUU JOJDKEH OBITh OCHAILEH yCTPOMCTBOM IIf
M3MEHEHUS TIOJIOKEHUS CUJICHUS TI0 BBICOTE.

Jlpyrue pekoMeHJalum:

- pabouee/yueOHOE MECTO 00YUAIOIIETOCs] CO3/IaeTCS C YIETOM €ro 0COOBIX 00pa30BaTEIbHBIX
NOTPEOHOCTEH, a TAaKkKe COMYTCTBYIOUINX HEHPOCEHCOPHBIX HAPYILICHUH;

- YBEJIMYEHUE pa3MepoB paboueil 30Hbl Ha OJHO MECTO, C y4E€TOM MOJbE3da M pa3BOpoOTa
KpecIia-KOJSICKU;

- YBEJIMUYCHUE IUPUHBI IPOX0JIa MEKIY PSIIAMH CTOJIOB;

- IpU OpTaHM3AIMH Y4eOHOTO MeCTa YUYUTHIBAIOTCS BO3MOKHOCTH U OCOOEHHOCTH MOTOPHUKH,
BOCTIPUSATHS, BHUMAHUS, TAMATH 00yJarOIIerocs;

- JUI1 MHBAJIUJIOB-KOJIICOUHUKOB IPEyCMaTPUBAIOTCS MECTa B MIEPBOM psiLy, ONvKaiiiue ot
BXO/JIa B TIOMCIICHHC;

- yCTaHOBKa(mepemeleHre) yd4eOHoi T0CKU B 30HY JOCTYITHOCTH MHBAIM/A Ha KOJISICKE;

- ayAUTOPHsI TOJDKHA OBITH 000pYyIOBaHA CTOJIAMH, PETYIMPYEMBIMH 110 POCTY O0YYarOIIHXCS,
a TaKkKe CIelUaTN3uPOBAHHBIMHU KPECIaMU-CTOJIAMHU C MHJMBUIYaTbHBIMU CPEICTBAMH (DHUKCAILIUH,
MPEIITUCAHHBIMUA B MEAUIIMHCKIX PEKOMCH/IAIUSX;

- OCHAII[EHUE ayJIuTOpUU NEePCOHAbHBIMH KOMIIBIOTEPaMH, TEXHUYECKUMU
MPHUCIIOCOOICHUSIME  (CTICIIUAIbHAS KJIABHATYpa), Pa3IMYHbIE KOHTAKTOPBI, 3aMCHSIOIINE MBIIIb,
JOKOWCTUKHU, TOJIOCOBAasi KOMITbIOTEPHAsl MBIIIb, BHIHOCHBIE KHOMKHU PAa3HBIX IIBETOB M JMAMETPOB,
CEHCOPHBIE TUTAHIIIETHI U T.J1.);

- TIEPCOHANBHBIM KOMITBIOTEP JOKEH OBITh OCHAIIEH BUPTYAIbHON DKPAHHOW KIaBUATYPOU,
KOMMYHHKAITMOHHBIMY KaHAJIaMH, POTPAMMHBIMU TPOJIYKTAMU; - JUIS KPETICHHUS TeTpajeid U KHUT
Ha CTOJIe 00Yy4arolierocss MOKHO Pa3MECTUTh CIelHalbHble MATHUTHI U KHOIMKH, HAKIIOHHBIE JTOCKU
JUTSI TIACHMA.

TexHnudeckue u MporpaMMHBIE CPEACTBA OOIIETO U CIIEUATLHOTO Ha3HAYCHHUS:

- B Ka4eCTBE MPOCTBIX TEXHUYECKUX CPEACTB, CIYXKAIUX JUIs 00JerdeHus mpoiecca MmuchMa,
MOKHO HCIONB30BaTh YBEIMYEHHBIE B pa3Mepax pY4YKd M CHelHadbHble HAaKIaJKH K HUM,
MO3BOJISIONINE yIEPKUBATh PYYKY M MAHHITYJIUPOBATH €0 ¢ MUHUMAIBHBIMU YCHUJIHSMH, 2 TaKKe
YTSDKETIEHHBIMU (C TOTIOJTHUTENBHBIM TPY30M) pyYKaMH, CHUKAIOIIMMU MPOSBIEHUE TpeMopa Npu
MUChME; - CIIeIMabHAs KJIaBUATypa: KJIABHATypa ¢ OOJBITUMHU KHOIKAMH M Pa3ACIISIONEH KIaBUIIIN
HAKJIAJHOM U /WJIM CTelMaIN3upOBaHHas KJIaBUAaTypa ¢ MUHUMAaJIbHBIM YCUJIMEM MO3UIIMOHUPOBAHUS
BBOJIa W/WJTM CCHCOPHAS KJIABHATYPA;

- BUpPTyalibHas DKpaHHAS KJIaBUATYpa;

- TOJIOBHAS KOMITHIOTEPHAST MBIIIIb;

- HOXKHAsI KOMITBIOTEPHAsT MBIIITb;

- KOMITBIOTEPHBIC DKOHCTHKHU WIIM KOMITBIOTEPHBIN pOJLIE;

- CEHCOPHBIH MJIAHIIIET;

- KOMITBIOTEpHAsI MBIIIh ¢ IPUKYCHIBATEIEM ali-TpeKep

TexHnudeckue cpeacTBa 0OydeHHUS:

- MHTEPAKTUBHAS JIOCKa;

- MyJIbTUMEIUIHOE 000pyAOBaHNE;

- KOMITBIOTEPHI, C JINIIEH3HOHHBIM ITPOTPAMMHBIM 00€CIICYCHHEM,
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- CHEIMalbHOE MPOrpaMMHOE OOecredYeHue s BBOJIHBIX M BBIXOJHBIX MOIUPUKAINN
KOMITBIOTEPA;

- BCIIOMOTATENbHBIC CPEJCTBA I 3aXBaThiBaHUs (yACpKaHHs), NEpKATEIH C 3aXBaTOM U
MIPUCIIOCOOJICHUS, CPEICTBA, TPUKIIAIBIBAEMBIC K U3ICTUSAM U TIPOTYKIIUH;

- TIPUCIIOCOOJICHUS JIUIsl IEPeKIIaAbIBaHUs OyMaru, JepKaTelid PyKOIMCH, OTIOPBI MPEATLICYbS,
MIPUKJIAJIBIBAEMBIC K KOMITBIOTEPAM;

- CIICUHMAJIbHBIE PYYKH, KapaHIAlld W JUHEHKH, CIeIUaIbHble yCTPOWCTBA JJIA IMHCHMA; -
BCIIOMOTaTeNbHBIC CPEACTBA JJIsl YTCHHS (YCTPOMCTBO IS TIEPEBOPAYMBAHUS JTUCTOB, MOJICTABKH JIJIS
KHUT U JIEp’KaTeu KHUT),

- CHCTEMbI (DUKCHPOBAHHOTO PACIIOJIOKEHUSI MMPEIMETOB (MAarHUTHI, TPOKIAIKH, PUKCATOPHI),

- MPUCIIOCOOJIEHUS JUTsl YTEHUS, TUCbMa, MAaHUITYIMPOBAHHUS, - CIICIIUATIBLHBIC TPUCITOCOOICHUS
JUist pabOThl OTHOM PYKOM U Ap.

3.2. Hudpopmanuonnoe odecrnevyeHue peasn3anuu MPporpaMmbl
JUis peanu3alu IporpaMMbl OUOIHOTEYHBIN (OH 00pa30BaTENBHON OPraHU3alMid UMEET
HeYaTHble  W/WIM  DIEKTPOHHbIE  0OpasoBarelbHble ¥ MHPOPMALMOHHBIE  PECYPCHI,
PEKOMEH IOBAHHBIE JIJIsI KCIIOJIB30BaHusI B 00pa3oBaTeIbHOM MpOoIiecce, He crapiie 5 JieT ¢ MOMeHTa
U31aHu-A.
PekoMeHlyeMble MeYaTHbIe U3JaHus [0 peaaM3aluy 00Ieo0pa3oBaTeIbHON IUCIMILUTMHBL
IPECTABIIEHBl B METOANYECKUX PEKOMEHIAIMSX 110 OPraHU3alMi 00yIEHHS.

3.2.1. OcHOBHBIE eYATHBIE H3TAHMA:

1. INa6puensia O.C. Octpoymos. U. I'. Xumust: ya4eOHUK 1J1s CTyACHTOB mpod. yueo.

3apenenuii/ O.C. 'abpuensia, Y. I OctpoymoB — MockBa.3naTenbckuii EHTp «AKageMusy».,
2022 — 342 c.

2. I'a6puenssu O.C. Octpoymos. WU.I'., opodeera H.M. Ilpaktukym mo oOruieii,
HeopraHmuecko u opranumdeckod xumuu: ydeOHuk/ O.C. T'abpuensn, U.I' OctpoymoB —
Mocksa. M3narenbekuii IeHTp «AkageMus»., 2023 — 283 c. \

3. [Ma6puensu O.C. Xumus B TeCTax, 3a7a4ax, ynpaxHeHUsAX :yued.mocodue s CTy .
cpen. nmpod. yueonsix 3aBeneHuil / O.C. ['abpuensn, [.I". JIsicoBa — M., 2023 —335c.

4. AHdunorenoBa, M. B. Xwumusa: y4eOHUK W TPAKTUKYM Ui CPETHETO
npodeccuonansHoro obpasosanus / M. B. Audunorenona, A. B. badkos, B. A. IlonkoB. — 2-¢
u3 1., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

5. [leromuxuna, H. A. O6mas xumus: yaeouuk maus CI1O / H. A. lleronuxuna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

6. Hukonsckuit, A. b. Xwumusa: ydyeOHMK M TPAaKTUKYM JJIs  CPEIHEro
npodeccnonansHoro oopazosanwmsi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f., mepepad. u
nomn. — Mocksa: M3garensctBo FOpaiit, 2022. — 507 c.

3.2.2. DJIEKTPOHHBIE PECYPChI

1. MuHncrepcTBO o0Opa3oBaHUs n Hayku Pocculickon denepanun
(http://MunobpHayku.pd/);

2. denepanbHbIi nopTan "Poccuiickoe o0OpasoBanue"
(http://www.edu.ru/);

3. NudopmannonHas cucreMa "Enunoe OKHO J0CTyIIa K

obpasoBatenbHbIM pecypcam” (http://window.edu.ru/);

4, Enunas KOJIJIEKIIHS U(PPOBBIX 00pa3oBaTeNbHBIX pecypcoB

(http://school-collection.edu.ru/);
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S, ®denepanbHbIi HEHTp UHPOPMALMOHHO-00Pa30BATEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

6. MockoBcKkast 3JeKTpoHHas mkoja https://uchebnik.mos.ru/catalogue

1. [Tnomaaka O06pa3oBaTenbHOTO [EHTpPA
«Cupumycy https://edu.sirius.online

8. [Tnardopma «Iludposoit komtemx» https://e-learning.tspk-mo.ru/mck/

9. HutepHet ypok. bubmuoreka Bumeoypokos https://interneturok.ru

10.  SIKnacc. Buneoypoku u Tpenaxkepsl https://www.yaklass.ru

IIporpammHoe o0ecnieueHue

1. Onepanuonnas cucrema Microsoft Windows 10
2. IMTaket mporpamm Microsoft Office Professional Plus
3. 7-zip GNULesser General Public License (cBobogHoe mporpammHoe

obecrieueHre, He OrPAaHUYCHO, OECCPOYHO);

4, Uurepuer 6paysep Google Chrome (6ecriatHoe nmporpaMMHoeoOecieueHue, He
OTpaHUYEHO, OECCPOYHO);

5. K-Lite Codec Pack — yHuBepcaibHblii HaOOp KOJCKOB (KOAMPOBIIUKOB-
JEKOJUPOBIIMKOB) M YTHIIUT [ IPOCMOTPA U 00paboTKH ayamo- u BuaeodaiioB (OecriaTHoe
MpOrpaMMHOE 0OecIIieYeHUE, He OTPAaHIYEHO, OECCPOUHO);

6. WinDjView — mporpamma uis npocmotpa (aiioB B dopmare DIV u DjVu
(cB0OOHOE MMpOTpaMMHOE oOecIieueHre, He OrpaHMYeHO, 0ECCPOUHO);

7. Foxit Reader — mnpukiagHoe mnporpaMmHOe oOecredeHre Jisi MPOCMOTpa
ANEKTPOHHBIX TOKYMEHTOB B cTanmapre PDF (OecruiatHoe mporpamMMHOe oOecriedeHue, He
OTpaHHYEHO, OECCPOYHO).

3.2.3. JlonoiHuTE bHBIE HCTOYHHKH:

1. Xumus. Yrinyonenssiit yposenb. 10—11 knaccbl: pabouast mporpamma K JIMHUH
YMK B.B. Jlynuna: yuebno-metoauueckoe nocodue / B.B. Epemun, A.A. JIpoznos, 1.B. Epemuna,
3.10. Kepumos. — M.: Jlpoda, 2022. —324, [1] c.

2. Meroanueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, B.U.
Tepennna, A. A. Jlpo3nosa u ap. «Xumus. YriayOnaeHHbIN ypoBeHby. 10 kinacc / B. B. Epemun, A.A.
Hpo3znos, 1.B. Epemuna, B. . MaxonuHna, O. }O. CumonoBa, 3.10. Kepumon. — M.: JIpoda, 2022.
— 339 c. nn.

3. Meroauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Kysbmenko, A. A.
Jpo3noBa u nip. «Xumus. YriayoneHHbsli ypoBeHby». 11 kimace /B. B. Epemun, A.A.Jlpo3nos, U.B.
Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: [lpoda, 2023. — 423 c. biinHOB,
JI. H. Xumus: yaeonuk mst CITO / JI. H. bnunos, U. JI. Tlepdpunora, T. B. CokonoBa. — 2-¢ u3n.,
crep. — CankTt-IlerepOypr: Jlans, 2021. — 260 c. —

4, Iabpuensa, O. C., JIpicoBa, I'. I'. Xumusi: kHUTa A7 MpEnoaBaTes:yueo.-MeTo/.
nmocooue. — M. Axkanemus, 2022. - 332 c.

5. INa6puensu O.C. Xumust: yueb. 1yist ctya. npod. yued. 3aBenenuii /O.C. ['abpuensiH,
N.T". OctpoymoB. — M., 2023.- 256 c.

6. I'abpuensn O.C. Xumus g npodeccuil M CHENMATBHOCTEH TEXHHYECKOTO

npouiis: y4eOHUK JUIs CTyI. yupexaeHui cpen. mpod. oOpasoBanus / O.C. IN'aGpuensn, W.I.
OctpoymoB. — 4-e u3., ctep. — M. :U3narenbckuit ieHTp «Akanemus», 2023. — 272 ¢
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCHUIIJIMHBI

KoHTponb W oOlleHKa pe3yiabTaToB OOy4YEHHUsS OCYIIECTBISETCS IMperojaBaTesieM B
Iporiecce MPOBEACHUS MPAKTUUYCCKUX 3aHATUH HIa00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE
BBITIOJIHEHUS 00YUaIOIIUMKCS MHIMBUIYAIbHBIX 3aaHUH, IPOEKTOB, UCCIeA0BaHUMN. Pe3ynbTaThl
00ydYeHHS ONPENEIISAIOT, YTO OOyYaromuecs JOKHBI 3HATh, MIOHUMATh M JEMOHCTPUPOBATHIIO
3aBEPLICHUH U3YUYEHUSI TUCIUIIIIMHBI.

s dbopMupoBaHusi, KOHTPOJISI U OLEHKU PE3YyJIbTAaTOB OCBOCHUS Y4EOHON AUCHUITIIMHBI
UCIIOJIb3YETCSl CHCTEMa OLICHOYHBIX MEPOIPUSATHH, MpeICTaBIsonasico00il KOMIUIEKC yueOHbIX
MEpPOIPUATHIA, COTIACOBAHHBIX C pe3yjbTaTaMu OOY4YeHHS U CHOPMYIHPOBAHHBIX C yUETOM
OI'OC COO (mpenmernsie pe3ynbTaThl o aucuurumnae) u @I'OC CIIO.

Oowmas/npodeccnonanvuas | Pasgen/Tema Tun oeHOYHBIX MePONPUATHH
KOMIIeTeHI[UA
OK 01 Bri6upats crioco0Obt P 1, Temnr l.Tectr «CtpoeHue aroMOB XHMHYECKUX
peIleHus 3a1a9 1.1.,1.2; 3JIEMEHTOB U MPUPOJA XUMHUCCKON CBSI3UY.
npodecCHOHATbHON P 2, Temsl 2.3a7auyM  Ha COCTaBIECHHUE XUMHUYECKUX
JeSITEIbHOCTH 2.1.,2.2; bopmyn JIByXaTOMHBIX COEIMHEHU N
MIPUMEHUTEIBHO P 3, Temsl (oKkcHIIOB, CYTbOUAOB, THIPHUIOB U T.I1.).
K pa3IMYHbIM 3.1.,3.2,3.3 3. 3aaHus Ha UCIIOJIL30BAHUE XUMHUYECKON
KOHTEKCTaM P 4, Temsbl CUMBOJIMKH 1 Ha3BaHWI COCIMHEHUH 110
41.4.2,4.3; HOMEHKJIAType MEKIyHApOIHOTO COI03a
P 5, Temnr 5.1; TEOPETUUYECKON M MPUKIIATHON XUMHUH U
P 6, Temsl TPUBHUAIBHBIX HA3BAaHUU JJI1 COCTABIICHUS
6.1.,6.2; XMUMHUYECKHX (GOPMYIT JBYXaTOMHBIX
P 7, Temsr 7.1. COeMHEHUH (OKCHJIOB, CYIb(UIO0B,

TUAPUJIOB U T.1I.) U JPYTHUX
HEOPTraHUYECKUX COCTUHEHHUH OTICIbHBIX
KJIaCCOB

4. Tect «<HomeHnknaTypa u Ha3BaHUE
HEOPTraHUYECKUX

BEILECTB UCXO/IA U3 UX XUMUYECKON
(hopMyIIBI HIIM COCTABIICHUE XUMUYECKOU
(hopMyIbI HCXOA U3

Ha3BaHUS BEIECTBA MO MEXKTyHAPOTHOM
WJIM TPUBHAIIBHON HOMEHKJIAType».
5.3aauu Ha pacyeT MacCoOBOM JOIU
(Macchl) XUMHYECKOTO AJIEMEHTa
(coenuHeHMsT) B MOJIEKYJIEe (CMECH).
6.1IpakTyeckue 3a1aHus 1Mo
KinaccupuKalu, HOMEHKIAType U
XUMUYECKUM (POpMyIsIaM HEOPTaHHUECKUX
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BCIHICCTB PA3JIMIHBIX KJIACCOB.
7.1IpakTH4eCcKue 3aJaHUs HA ONPEICICHUE
XUMHUYECKON aKTHUBHOCTH BCIICCTB B
3aBUCUMOCTH BUJA XMMHUYECKOM CBSI3U U
TUIIA KPUCTAJUINYECKOMN PEILIETKH

OK 02 HUcmons30Bars P1, Temal.2; 1. Tect «Meramnnyeckue/
COBpPEMEHHBIE CPENICTBA P 3, Temsr 3.2 HEMETaJIIMYEeCKHUE CBOICTBA,
MIOMCKa, aHAJIu3a 1 3.3; AIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
UHTEPIIPETAIINH P 4, Temsr 4.2 AIIEKTPOHY XUMUYECKUX HIIEMEHTOB B
uHpOpPMALIUU 1 4.3, COOTBETCTBUE C UX 3JIEKTPOHHBIM
UH(POPMALIMOHHbIE P. 5, Tema 5.1; CTPOCHMEM H II0JIOKEHHUEM B
TEXHOJIOTUH IJIS P 6, Tema 6.1; MEPUOINYECKON CUCTEME XUMUYECKHUX
BBIINOJIHEHUS 3a1a4 P7,Tema7.1 anemenToB JI.M. MenzaeneeBay.
npodecCHOHAIbHON 2. IlpakTrueckue 3aJaHus HA YCTAaHOBJICHHE
JIeITeIIbHOCTH CBSI3M MEXKIY CTPOCHHEM aTOMOB
XUMHYECKHUX 3JIEMEHTOB U TIEPUOTHYECKUM
M3MEHEHHEM CBOMCTB XMMUYECKUX
3JICMEHTOB M UX COCIMHCHUM B
COOTBETCTBUH C IOJI0KCHHUEM
IIepnonnueckoi cucreme.
3. [IpakTHKa-opuEeHTUPOBAHHBIC
TEOPETHYCCKHUE 3aaHus Ha
XapaKTEPHU3aIUI0 XUMUUYECKHUX AJIEMEHTOB:
«MeTamndyeckre/ HeMeTaNIMYECKUE
CBOMCTBA, MIEKTPOOTPULATEIIBHOCTD U
CPOJACTBO K AIEKTPOHY XUMUYECKUX
3JICMEHTOB B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM U TMOJOKEHUEM B
MIEPHONICCKON CHCTEME XUMHUSCKUX
anemenToB .M. MenaeneeBa»
OK 04 D¢ dexTrBHO P 2, Temsr 2.1; KonrtponsHas pabora
B3aMMOJICHCTBO BaTh U P 3, Temsr 3.3; «CTpoeHue BelecTBa U XUMHUECKHE
paboTath B KOJUIEKTHUBE U P 4, Temsr 4.2, peaxkuum»
KOMaHze 4.3; 1. 3ajaun Ha cocTaBiIeHNUE YpaBHEHUH
P 6, Tems! 6.2; peaKuuii: COETMHEHUS, 3aMELEHNS,
P 7, Temsr 7.1. pa3ioxeHus, 0OMEeHa; OKUCIUTEIHHO-

BOCCTAaHOBUTEIIEHBIX PEAKIU C
HCTIONIF30BAHUEM METO/1a

AIIEKTPOHHOTO OanaHca.

2. 3a7auy Ha pacyeT MacChl BEIIECTBA MITH
00BbEMa razoB M0 U3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WiIn 00bEMY

OJIHOTO U3 YYaCTBYIOIIUX B PEAKIINU
BEILECTB; PaCYEThI

Macchl (00bE€Ma, KOJIMYeCcTBa BEIIECTBA)
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MPOJIYKTOB PEaKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET MPUMECH

3. 3amaHus Ha COCTABIICHUE MOJICKYJISIPHBIX
Y MOHHBIX PEaKLUN C y4acTUEM KHUCIIOT,
OCHOBAHMU U COJIEH, yCTAaHOBJICHUE
W3MEHEHUS KHUCIOTHOCTH CPEIbI
4.JTaboparopnas padota "Turbl
XUMUYECKUX peaKuui”

OK 07 ConericTBOBaThL
COXPAHEHHUIO OKPY KalolIe
Cpelbl, pecypcocOepekeHHIo,
MIPUMEHSTH 3HaHUSI 00
W3MECHECHUU KIIUMaTa,
MIPUHITUIIBI OEPEHKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX CUTYyAIHSIX

P 7, Temsr 7.1.

3amura keiica (c yueTom Oyayuei
npodeccuoHaIbLHOM 1esITeJIbHOCTH)
Keiic (¢ yaerom Oymymieit

PO eCCHOHAITBHON JEATEITHHOCTH )
Bo3moxHbie TeMbl kelicoB: [loTennenue
KJIUMaTa 1 BEICBOOOXKIEHUE Ta30BbhIX
TUAPaTOB CO JHA OKeaHa. bynymue
MaTepHuabl JJi1 aBha-, MallIMHO- U
pruOOPOCTPOCHHUSI.

. HoBnie MaTCpHraJibl IJId COJTHCUHBIX

Oarapeii.
JlekapcTBa Ha OCHOBE PACTHTEIbHBIX
npernapaToB

I1K 3.2. Pa3zpabatsiBaTh
MIPOEKTHO-
KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO MTEYaTHBIX
Y3JI0B AJIEKTPOHHBIX
IpuOOPOBH YCTPOUCTB U
MHUKPOCOOPOK

CpeaHeN CI0KHOCTH

P 3, Temsr 3.2 3.3

[IpakTrueckue 3a1anus
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