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Paccmotpena YTBepkaeHa TPUKa30M JTUPEKTOPA

Ha 3aCEIaHUU [IUKJIOBOU METOINYECKON T'BIIOY KK «KMT)»
komuccun MOEH

ITporokon ot « 05 » uronst 2023 . Ne 10 ot 30 urons 2023 r. Ne 663
[Tpencenarens Xamxanokosa 3.3.

Onobpena

Ha 3aCEJJaHUU TIeIarOTMYEeCKOr0 COBETa
npotokoi oT 30 uroHs 2023 . Ne 8

Pabouas mporpamma o6mieodpaszoBarenpHor auciuiumabl OJ. 12 Xumus paspaboraHa Ha
OCHOBE (helepajabHOr0 TOCYAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa CpEAHEro OOIIero
0o0pa3oBaHMs, YTBEPXKICHHOTO IIPUKa30M MHUHHCTEpCTBAa 0Opa3oBaHMS W Hayku Poccuiickoi
Oenepaunn ot 17 mas 2012 1. Ne413, 3aperucTtpupoBaHHOIO B MMHHUCTEPCTBE FOCTUIIUHU
Poccuiickoit ®enepauuu 07 wuronss 2012 r. peructpaunonubiii Ne 24480 ¢ w3MEHEHMSIMU U
nononHeHusmy, [lpumepHoil mporpamMmbl  0011€00pa30BaTENbHON  AUCIMITIUHBI Xumus,
pexomengoBanHort ®I'BOY JIIIO HUPIIO B kadecTBe NMPUMEPHOM MPOrpaMMBl IS peaau3ariuu
OCHOBHOI mpodeccuonansHoil oOpa3oBatenbHoil mporpamMMbl CIIO Ha 0a3e OCHOBHOTO 00IIEro
00pa3oBaHMs C MOJyYSCHHEM CpeHero o0mero o0pa3oBaHus, YTBEPKACHHOW Ha 3acenanuu CoBeTa
[0 OIICHKE COJEp)KaHHUA M KauecTBa MPUMEPHBIX pabouux mporpamMm oOIeo0pa3oBaTeIbHOTO U
COLMATILHO-TYMaHUTAPHOTO IIUKIIOB CpeqHEro npodeccnoHabHOTO 00pa3oBaHus, MpoTokoa ot 30
HosiOpst 2022 r Ne 14., ®I'OC CIIO mo mpodeccun 43.01.09 «IloBap, xoHAUTEP», YTBEPKIEH
npukazoM MuHucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit ®enepauun ot 9 nexabpsa 2016 roga
Ne 1569. Ykpynuaennas rpynma npodeccun 43.00.00 CepBuc u Typusm
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1.00mas xapakrepucTuka padoueii nporpaMmbl
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPE OCHOBHOM NpogdeccuoHaJIbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI
OO0meobOpa3oBaTeNibHass  JUCHHUIUIMHA «XUMUS»  SIBISIETCS  00S3aTENIbHOM  YacThIO
00111e00pa3oBaTeILHOTO MKKJIA 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUM ¢ PI'OC CIIO 1o
npodeccun 43.01.09 «IloBap, koHAUTEP

B cootBerctBUn ¢ ®I'OC COO «Xumus» sBIsSETCS 00sA3aTeIbHON AUCIHUILIUHOW HA YPOBHE
cpenHero obmero oOpa3zoBanms. Ha m3ydenue nucuuriuinHbl «Xumus» otBoautcs 153 daca,
BKJIFOYas 9 4aCOB MPOMEKYTOYHOM aTTECTAIIHH.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJabTAaThl OCBOCHUA TUCHUIIIMHBI:

1.2.1. leau aAucHUNJINHBI:

Conepsxkanue mporpamMmbl 00111€00pa30BaTEIbHON JUCIUIUIMHBL «XUMUS» HAIMPaBICHO
Ha JIOCTH)KCHUE CIICIYIOIINX IeJIeH:

dbopMHUpOBaHHE Y CTYACHTOB TIPEIACTABICHHS O XHMHYECKOH COCTaBIISIONICH
€CTeCTBEHHOHAYYHOH KapTHUHBI MHpA KaK OCHOBBI TNPHUHITHUS PEUICHUHA B J>KU3HCHHBIX W
MIPOU3BOJICTBEHHBIX CHTYAIIHIX, OTBETCTBEHHOTO ITOBEJCHHS B IIPUPOTHON Cpe/Ie.

3agauu AUCHMILINHBI:

1) 1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHKS XMMUYECKUX MIPOIIECCOB

U SIBJICHUH B OKpYXaIIEW cpele, LEJOCTHOM HaydyHOW KapTHUHBI MUpa, B3aUMOCBS3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YMEHHUS MPOBOJUTH PACUETHI MO XUMHUYECKUM (POpMyliaM U YpaBHEHUSIM
XAMHYECKUX PEaKui, IUIaHUPOBATh M HHTEPHPETUPOBATH PE3YJIbTAThl XUMHYECKHUX
AKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKU MPOBEACHUS XUMUYECKUX IKCIIEPUMEHTATIBHBIX UCCIIEI0BAHUI
C coOmoJieHueM TMpaBui 0€30MacHOro OOpalleHus ¢ BeHlecTBaMH U J1TaOOpaTOpPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS aHAIU3HPOBATh, OLIEHWBATh, MPOBEPATh HA JOCTOBEPHOCTh U
00001aTh HHPOPMAITHIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HCTOYHHUKOB;

5) chopmupoBaTh yYMEHHUS MPOTHO3UPOBATH TOCIEACTBUS CBOCH JEATENBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh TOHUMAHWE 3HAYUMOCTH JOCTH)KCHUN XHUMHYECKOWM HAyKH U
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATIBLHOM M MPOU3BOJICTBEHHOU chep

1.2.2. Il.1annpyembie pe3yJbTaThl 0CBOCHHUs 0011e00pa30BaTeIbHON THCHUILINHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocob6oe 3HaueHue aucuuiuirHa uMmeeT npu opmuposanuun OK u I1K



Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

[Inanupyemble pe3y/bTaThl 0CBOCHHS THCIUIIUHBI

O01mue

JAucauninHapHbie

OK 01. Beibupats
CIOCOOBI pelIeHuUs 3a1a4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
IPUMEHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TPYAy, OCO3HAaHHUE LIEHHOCTH MacTEpCTBa,
TPYAOIO0HE;

- TOTOBHOCTh K aKTHUBHOH HEATSIBHOCTH TEXHOJIOTHUYSCKOU
i COLIMAILHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHUIMUPOBATh, MJIAaHUPOBATH H CaMOCTOSITEILHO
BBITIOJIHSATH TaKYIO JACSTEIHHOCTD;

- HHTEpeC K pa3audyHbiM chepam mnpodeccrnoHaTbHOM
JICITSILHOCTH,

Osiaaaenue YHHMBEPCAJIbHBIMH
MO3HABATEJbHBLIMH JeHCTBUSIMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITENTLHO (OPMYJIUPOBATH M AKTyaIM3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS
JUIS CpaBHEHMsI, KJIacCU(UKAIUU U 0000IICHHS;

- ONpEAeNsTh eI JIeATeTbHOCTH, 3a7aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHUKEHUS;

- BBIBISIT  3aKOHOMEPHOCTH U
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLIEHUBaTh PHUCKU
MOCJIE/ICTBUU NCATCIBHOCTH;

- pa3BuUBaTh KpPEATUBHOE MBIIUICHUE T[IPU PELIECHUU
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATENbCKUE TeCTBUS:

- BIIaJeTh HABBIKAMH YYEOHO-HCCIEAOBATEILCKON W
MPOEKTHOM  JESATENIbHOCTH, HABBIKAMH  pPa3pelICHUs.
npo0em;

- BBIABISATH  NPUYUHHO-CIIEICTBEHHBIE  CBSI3U U
aKTyaJIU3UpOBaTh 3a7ady, BBIABUIaTh THUIIOTE3y €€
pelieHusl, HaxoJWUTb AapryMEeHThl JJIsl JIOKa3aTelIbCTBa

y4eOHBIMU

MMPOTHUBOPCUHA B

- BJIAJETh CUCTEMOM XHMMHYECKMX 3HAHMM, KOTOpPas
BKJIIOYAET: OCHOBOIIOJIATAOLINE IMOHATHS (XMMUYECKUH
DIIEMEHT, aTOM, DJICKTPOHHasi 000JIouKa aToma, s-, p-, d-
JJIEKTPOHHBIE  OpOUTAJM  aTOMOB, HOH, MOJEKYIa,
BAJICHTHOCTb, ANEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHs, XUMHUYECKasl CBS3b, MOJIb, MOJISIDHAsl Macca,
MOJISIPHBII 00BEM, YIIIEPOIHBIN CKENeT, PYHKIMOHATbHAS
rpynna, pagukai, U30Mepus, U30Mepbl, TOMOJIOTHUECKUN
psn,  TOMOJOTHM,  YIJIEBOAOPOABI,  KHUCIOPOI- U
a30TcoJIeprKalllue COCMHEHHs], OMOIOTNYEeCKH aKTUBHBIE
BellecTBa (YIrieBO/bl, )KUPBI, OEJIKN), MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS,
KpUCTAJIJIMYECKAsl pelleTKa, TUIIbl XUMUYECKUX peakuuit
(OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEAKIIMM MOHHOTO OOMEHa), pacTBOp,
QNIEKTPOJIUTBI,  HEIEKTPOJIUTBHI,  DJIEKTPOIUTHUYECKAS
JUCCOLMAIs, OKUCIUTENb, BOCCTAaHOBUTEIbL, CKOPOCTH
XMMHUYECKON peakllii, XUMUYECKOE PABHOBECUE), TEOPUN
Y 3aKOHBI (T€OpHUsi XUMUYECKOI'O CTPOCHHSI OpraHMYeCKUX
BeniectB A.M. byriepoBa, TeOpHs 3IIEKTPOJIUTUYECKON
qucconyanuu, nepuoandeckuil 3akon .M. Menneneesa,

3aKOH COXpPaHEHUS Macchl), 3aKOHOMEPHOCTH,
CI/IMBOHI/I‘ICCKI/Iﬁ A3BIK XUMHH, q)aKTOJ'IOFI/I‘-IeCKI/Ie
CBEJICHHSI O CBOWCTBax, COCTaBe, TMOJIYYECHUH U
0e30macHOM HCIIOJIb30BAHUH BaKHEHIITUX

HCOPTaHUYCCKUX W OPraHUYCCKHUX BCHICCTB B 6LITy )51
HpaKTquCKOﬁ JCATCIIBHOCTHU YCJIOBEKA,

- YMCTb BBIABJIATH XapAKTCPHBIC ITPU3HAKU U B3aUMOCBA3b
HN3YUCHHBIX HOHSITI/II71, INPUMCHATE COOTBETCTBYIOIIHC
IIOHATUA npu OIIMCaHHuH CTPOCHUMA u CBOICTB
HCOPTraHUYECKUX H©W OpraHUYCCKUX BCHICCTB MW HUX
HpCBpElH.[CHPIfI; BbIABJIATH  B3aUMMOCBA3b XHMMHUYCCKUX




CBOMX YTBEP)KICHHUH, 3aJaBaTh INapaMeTpbl U KPUTEPHUHU
peleHus;

- AaHaJIM3UpOBaTh IOJYYCHHBIC B XOAC PCHICHUA 3ada4dun
pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD,
IMPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBHAX,

- YMETb II€PEHOCUTb 3HAHUS B IIO3HABaTCJIBHYID U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb HMHTEIPHUPOBATH 3HAHMS U3 Pa3HBIX INPEIMETHBIX
obJacrei;

- BBIABUIAaTb HOBBIE HJEH, IpEAJararb OpPUTMHAJIbHBIC
MOAXOIBI U PELIEHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHUS B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

3HAHUW C TOHATHSAMH M TPEICTABICHUSMU JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMETh HCIMOJb30BATh HAMMEHOBAHUS XHUMHYECKUX
COCIMHEHUN MEXIYHApOIHOIO COI03a TEOPETUYECKOW U
NPUKIAHON XUMUU W TPUBHAIBHBIC  Ha3BaHUS
BaXHEHIINX BEHIECTB (ITWJICH, AaleTHJIeH, TJUIEpPUH,
denon, QopManpaerua, YyKCyCHas KHCIOTa, TIHWIUH,
yrapHblii Ta3, YrJeKUCIIbli ra3, aMMHaK, ralieHas u3BecTb,
HeramieHass HW3BeCTh, IMUTbEBas CcoJa H  JAPYTHX),
COCTaBIATh (OPMYIIBI HEOPTaHUYECKUX U OPraHMYECKHX
BEIICCTB, YPABHCHHSI XMUMHYECKUX pPEaAKIHid, OOBICHATH
UX CMBICI; TOATBEPXKIATh XapaKTepHbIE XHUMHUYECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU
U 3aIlUCSMU YPaBHEHUI XUMUYECKUX PEaKIuii;

- YMETh YCTAHABJIMBATh MPUHAICKHOCTh H3YyUYEHHBIX
HEOPraHMYECKUX M  OPraHMYECKHUX  BEIIECTB K
ONpEeNEeNICHHBIM ~ KJlaccaM H  TpYIIaM COEIMHEHUH,
XapaKkTepu30BaTh WX COCTAaB M Ba)KHEHIIME CBOMNCTBA;
OTIPE/ICNIATh BHIBI XUMHUYSCKHX CBsi3el (KOBAICHTHA,
MOHHas, MeTaIlTN4ecKas, BOJIOpPOJIHAS), THUTIBI
KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIaCCH(PHUIIMPOBATH
XUMHYECKHUE PEaKINH;

- chopMHpOBaTh TMPEACTABICHUS: O XUMHYECKOM
COCTaBISIIONIEH €CTeCTBEHHOHAYYHOW KapTHHBI MHpA,
PO  XMMHUU B TIO3HAHWW SBJICHHWHA TIPHPOJBI, B
(GOpMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JTUYHOCTH, €€
(YHKIIMOHATBFHOM  TPAMOTHOCTH, HEOOXOIUMOW ISt
pelieHrsT TMPaKTUYEeCKHX 3aJady U IKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpelie;

- YMETh IIPOBOJHUTH PacUeThl 0 XUMHUECKUM (hopmyrnam
U YpaBHEHUSM XUMUYECKUX PEAKIHI C UCIOIB30BAHUEM
(bu3NYECKUX BEIMYUH, XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaIbHBIC
YCIIOBHUSI) Ta30B, KOJMYECTBA BEHIECTBA; HCIOJb30BaTh




CUCTEMHBIC XUMHWYCCKUC 3HAHUA I IPUHATHUA peH_IeHI/Iﬁ
B KOHKPETHBIX MXHM3HCHHBIX CHUTyalUAX, CBA3AaHHBIX C
BCIICCTBAMU U UX MTPUMCHCHUCM

OK 02. Ocy1iecTBasTh
TIOUCK, aHAJTU3 U
UHTEPIIPETAIHIO
uHpopmanuu,
HEOOXOIUMOM IS
BBITOJIHCHUS 32144
pohecCHOHATLHOM
NEeSITEITbHOCTH.

B 001acTH HIEHHOCTH HAYYHOT'O NO3HAHMS:
- c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOILIECTBEHHOU

MPaKTUKH, OCHOBAaHHOTO  Ha  JWajore  KyJabTyp,
CIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOETO  MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpPUICHCTBOBAHHME S3BIKOBOM M  YHUTATEIbCKOM

KYJbTYPbI KaK CPCACTBA B3aUMOCUCTBUS MEXKAY JIFOAbMU
W IIO3HAHUA MHPaA,

- OCO3HaHME LEHHOCTM HAy4HOH  JIeATebHOCTH,
TrOTOBHOCTb OCYIIECTBIISATh IIPOEKTHYIO u
UCCIIEIOBATENbCKYIO JESITEIbHOCTh WHAWBUAYAJIBHO U B
Ipynne;

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHBIMU I€HCTBUAMM:
B) padoTa ¢ nunopmanmeii:

- BJIaJACThb HABbIKAMU IIOJYUCHUA I/IH(1)0pMaI_[I/II/I nus3
HCTOYHHKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATL  IMOUCK, aHAJINW3, CHUCTCMATU3AIUI0 U

MHTEpIpeTaluio HHGOPMALlUK pa3IMYHbIX BUJIOB U (GOpM
MIPEACTABICHUS;

- CO3/1aBaTh TEKCTHl B Pa3lMYHBIX (opMaTax C y4eToM
Ha3zHauyeHUs MH(POPMAIUK U LIeIeBOI ayAUTOPUH, BEIOUpas
ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YyaIHU3alliH;

- OLIEHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTh MH(pOPMAIINY,
€€ COOTBETCTBHE MPABOBBIM U MOPAIBHO-ITUYECKUM

HOpMaM;
- HCNONb30BaThb  CpeicTBa  MH(MOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTH B pelieHnn

KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTraHU3AI[MOHHBIX
3a/1a4 ¢ COONI0ICHUEM TPEeOOBaHMI SPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, THTHEHBI, PECypCOCOCPEKECHUsI, TTPABOBBIX

- yYMeThb IUIAHUPOBAaTh U BBIIOJHATH XHUMHUYECKHUI
AKCIIEPUMEHT (TIPEBpAILEHUsI OPTaHUYECKUX BEIIECTB MpU
HarpeBaHuM, I[IOJIYYEHHE OTWIEHA M HU3Y4YEHHUE €ro
CBOICTB, KauyeCTBEHHbIE pEaKIMU Ha  aJbJAETUbI,
KpaxMall, YKCYCHYIO KHCJIOTY; JeHaTypauus OelKoB Ipu
HAarpeBaHWM, LIBETHbIE pEAaKIHH OENKOB; MPOBOJIUTH
peakuyu HOHHOIO OOMEHa, ONpENeNsThb Cpeay BOJHBIX

pacTBOpOB, KA4YCCTBCHHLIC PpCAKIMHW  HaA Cy.]'IL(baT',
Kap6OHaT- H XJOpUA-aHUOHBI, HA KAaTHOH aMMOHUS;
peuiaTtb OKCIICPUMCHTAJIbHBIC 3aJa4uu 1o TEMaM

"Meramue" u  "Hemetamnel") B COOTBETCTBUM  C
IpaBUIaMU TEXHUKM O€30IaCHOCTHU INpH OOpAaLIEHUU C
BeUleCTBAaMM U JaOOpaTopHbBIM  00OpYIOBaHUEM;
IIPEJCTABIISTh PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUI U
(GbopMyIHUpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

- yYMeThb aHaJIMU3MPOBATh XMMHUYECKYI0 HH(POPMAIHIO,
MOJIyYaEMYIO U3 Pa3HbIX UCTOYHUKOB (CPEICTB MaccOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue);

- BJIAZIETh OCHOBHBIMH METOJaMH HAy4YHOTO MO3HaHUS
BEIIECTB M XUMHUYECKUX sABIeHMH (HaOmoneHue,
H3MEpEeHHe, IKCIIEPUMEHT, MOJIETUPOBAHUE);

- YMETbh MPOBOJUTH PacUeThl O XUMHUYECKUM (popmynam
U YpaBHEHUSM XHMHUYECKUX PEAKIHI C MCIOJIb30BaHUEM
(Gu3MUeCKUX BEIMYMH, XapaKTEPU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
YCIIOBUSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIOJb30BaTh
CUCTEMHbIE XUMUYECKNE 3HAHUS AJI1 NPUHSITUS pPeleHUui
B KOHKDETHBIX >KM3HEHHBIX CHUTYallUAX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM




U ITHYECKUX
0€e30IaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpOopManuy, HHPOPMAITMOHHON 0€30IaCHOCTH JINYHOCTH;

HOpPM,  HOpM  UHGOPMAIMOHHOMN

OK 04. PaboTaTb B
KOJIJICKTUBE M KOMaH/IE,
3 dexTuBHO
B3aUMOJCHCTBOBATh C
KOJUIETaMHU,
PYKOBOJICTBOM,
KJIMEHTaMH.

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE  HAaBBIKAMH  y4eOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHON U COLMATIbHON JIEATENIbHOCTH;

OBjaseHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
AefCTBUAMU:

0) coBMecTHasi 1eiITeJIbHOCTD:

- IOHUMATh U MCIOJIb30BaTh NPEUMYILIECTBA KOMAaHIHON 1
WHIUBUAYAIBHON paboOThI;

- IpUHUMATh  LEIM  COBMECTHOM  JEATEIbHOCTH,
OpraHu30BbIBAT M KOOPAUHUPOBATH JIEUCTBUS IO €€
JOCTH)KCHHIO: COCTAaBJIATH IUIAH JEHCTBHUM, paclpeaciaTh
polu ¢ y4eTOM MHEHUH YYaCTHUKOB OOCYXKIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

- KOOPJIWHUPOBATh W BBHIMIOJHIATH PAbOTy B YCIOBUAX
pealbHOTO,  BUPTYAIbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIATH [TO3UTUBHOE CTPATErNYECKOE TTOBEICHUE B

paszquIx CI/ITyaHI/IﬂX, HpOSIBJ'[f[T b TBOpLIeCTBO 158
BooOpakeHue, ObITh MHUITMATUBHBIM

OBJIaIleHl/le yHl/[Bepca.]Il)Hl)lMl/[ perJIﬁTI/IBHI)IMI/l
JeHCTBUSAMM:

') MPUHATHE ce0s1 M APYTUX JIIO/eii:

- IPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX JIOACH Tpu
aHaJIN3e Pe3yJbTATOB JICATEIIHHOCTH;

- MpU3HaBaTh CBOE MPaBO W MPaBO APYrUX IIOJAEH Ha
OIMOKHU;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JPYToro 4eJoBeKa;

- yMeTh IUIAHMPOBAaTh M BBIIOJHATh XUMHUYECKHUM
AKCIEPUMEHT (IPEBPAILECHUS] OPTAaHUYECKUX BEIIECTB MPHU
HarpeBaHWM, IIOJIYyYEHUE OTUIECHA U M3YYEHHUE €T0
CBOWCTB, KAQUYECTBEHHBIE pPEAKIMM HA  AJIbJCTHUJBL,
Kpaxmall, YKCYCHYI0 KHCIIOTY; JIeHaTypaiusi OeiIKoB mpu
HarpeBaHWM, IIBETHBIC peakuuu OCIKOB; MPOBOJIUTH
peaKuu HOHHOTO OOMEHa, OMpPENeNsiTh CpPely BOJHBIX

pacTBOpOB, KayeCTBEHHBIE peakud Ha cyiubdar-,
KapOOHAaT- M XJOPHA-aHUOHBI, Ha KAaTHOH AaAMMOHHUS;
pemiatb  OKCHEPUMEHTAIbHBIE  33aJayd [0  TeMaM

"Meramuip" u  "Hemertaynel") B COOTBETCTBHH C
MpaBWJIaMHA TEXHUKHA O€30MacHOCTH TIpU OOpaICHUH C
BellecTBAMH U Ja0OpPaTOpHBIM  OOOpYIOBAaHUEM;
MIPEACTABIISITH PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKINI U
(dbopMynHpoBaTh BEIBOJIBI HA OCHOBE ATUX PE3YIHTATOB

OK 07. ConelicTBOBaTHL
COXPaHEHHIO

B 00/1acTH 2K0JJ0rH4eCKOro BOCIUTAHUSA:

- chOpMUPOBAHHOCTb  OJKOJOTUYECKOH  KYJIBTYpBI,

- chopMHpOBATh MPEACTABICHUSA: O XUMHUYECKOU
COCTABJIAIOLIEH €CTECTBCHHOHAYYHOM KapTUHBI MHpA,




OKpY’Kalomien cpepl,
pecypcocOepeKeHHUIO,

3¢ (EeKTUBHO JEHCTBOBATH
B YUpE3BbIYAITHBIX

MMOHUMaHHE BIIVSTHUS COIMAIEHO-9KOHOMHYECKUX
MPOIIECCOB HA COCTOSIHME WPUPOIAHONH M  COIMAIBHOM
Cpenbl, 0CO3HAaHUE III00ATBHOTO XapaKTepa HIKOJOTHUECKUX
npo0em;

polMM XMMUM B TIO3HAHWU SBJICHUH TPHPOIBI, B
(GOpMUPOBAaHNU MBIIIICHUS U KYyJIbTYphl JHYHOCTH, €€
(YHKIMOHATIBHOH T'PaMOTHOCTH, HEOOXOAMMOW st
peUIeHUS]  NPAaKTHUECKMX 3adad M IKOJOTUYECKH

CUTyalusax - IJIaHUPOBAHUC u OCYHICCTBJICHUC I[CI\/JICTBI/II;'I B 06OCHOBaHHOI‘O OTHOIICHHMA K CBOCEMY 3I0POBbIO H
OKpyXKalolield cpeie Ha OCHOBE 3HAaHWS  IIeJiel | MPUPOIHOW cpene;
YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA; - ymerb  coONrofaTh  HpaBWiIa  OKOJIOTHYECKU
aKTUBHOE HENPHUATUE JCHCTBUH, MPUHOCAIIMX BpEH | IEJIECOO0pa3sHOr0 IMOBEIEHUS B OBITY H  TPYIOBOH
OKpY’KaroIen cpene; JIESITCIIBHOCTH B IEJNSX COXPAHCHUS CBOETO 3J0POBBS U
- yMEHHUE MIPOTHO3UPOBATH HEeOJIaroNnpHsITHBIC | OKPY)KAIOLICH MPUPOIHON CPelbl; YYUTHIBATH ONMACHOCTD
OKOJIOTHUYCCKHUEC OCJICACTBUA npeaAIpPUHUMACMBIX BO3I[CI>1CTBI/I$I Ha JKHUBBIC OpraHu3Mbl OHNPCACICHHBIX
JCWCTBUH, IPEIOTBpAILATh UX; BCIIECTB, TOHMMAs CMBICI TIOKa3aTessl MpeieibHON
- paclmup€HHuE OIlblTa OCATCIbHOCTHU SKOJIOTHYECKOU IIOHy(ZTPIMOﬁ KOHLCHTpAalUun
HaIpPaBJICHHOCTH;
- OBJIaZICHUE HABBIKaMH Y4eOHO-MCCIIeI0BATEIbCKOH,
MIPOSKTHON M COIMAIBHON JESTEIbHOCTH,
OK 09. Hcnonb3oBath  MHPOpPMAIIMOHHBIE  TEXHOJNOTUU B | COOPMUPOBAHHOCTh YMEHUH TMPOBOAUTH PACYETHl IO
Hcnonws3oBars npodeccuoHalbHOM 1eATEeNbHOCTH XUMUYECKMM (opMynaM M YpaBHEHUSIM XUMHYECKHX
HHq)OpMaHHOHHBIG pCaKHI/If/'I C HCIIOJIB30BAHHUEM (1)I/ISI/I‘I€CKI/IX BCIIMYUH
TEXHOJIOTHH B (Maccel, oObeMa Tra30B, KOJIMYECTBA  BEINECTBA),
npodeccnoHaTbHON XapaKTepU3YIOMIMX  BEMIECTBA € KOJMYECTBECHHOU
eI TEIbHOCTH CTOPOHBI: pacyeTbl 1O HAXOXACHUIO XUMHYECKOH
dbopmynel  BemiecTBa;  pacueThl  Macchl  (0O0bema,

KOJINYECTBA BELIECTBA) MPOAYKTA PEaKIMH, €CIH OJIHO U3
HUCXOJHBIX BEIIECTB JAaHO B BHJAE pacTBoOpa ¢
OIPENEIEHHOM  MacCOBOM  JIOJIEM  PacTBOPEHHOI'O
BellecTBa WJIM JaHO B H30bITKE (MMEeT NpPHUMECH);
pacyeTbl MacCOBOH 1M OOBEMHOM TOJM BBIXO/A MPOAYKTA

peakiuu; pacueTsl TemaoBoro dddexra  peakiuii,
00BEMHBIX OTHOLIICHUH Ta30B,;
OK 10. ITonp30BaThcs ITonp30BaTbes MpodeccHoHaNbHON JOKyMEHTalue Ha | chOpMHPOBAHHOCTD YMEHUHI IIPOTHO3UPOBATH,
npodeccuoHanbHOM roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX. AQHAIM3UPOBaTh M OLEHUBATh C MO3UIUN HKOIOTHYECKON

JIOKYMEHTaleW Ha
roCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

0€30MacHOCTH MOCNEeNCTBHS OBITOBOM M MPOHM3BOJCTBEHHON
NeATETLHOCTH 4YEJIOBEKa, CBSI3aHHOW C mepepaboTKoM
BCIIICCTB, HUCIIOJIB30BaTh IMOJIYYCHHBIC 3HaAHUA JJISL




MOPUHATHUS TPAMOTHBIX pEIIeHUN MpoOJeM B CHUTyalMsX,
CBS3aHHBIX C XUMUEH;

MK 1.1.
ITonroraBnuBaTh
pabouee MecTo,
000pyI0BaHuE, CHIPbE,
UCXOJIHBIC MaTePHAIIbI
JUIsE 00pabOTKH CHIPHS,
HPUTOTOBIICHHS
nonrygadbpukaToB B
COOTBETCTBHUHU C
UHCTPYKIUSAMU U

- BJIQJICHUE OCHOBHBIMH METOJIaMHd HAyYHOTO TO3HAHUS
BEIIECTB W  XHMHYECKUX  sBJICHUU  (HAOJII0JICHHE,
HU3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE )

- chopMHpPOBAaHHOCT, yMEHUN MPOBOJAUTH PACUYETHI C
HCIIOIb30BaHUEM (bU3UIECKUX BEJIUYHH,
XapaKTEPU3YIOUIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Maccel, O00beMa  Tra30B, KOJIHMYECTBO  BEIECTBA;
HCIIOJIL30BaTh CHUCTEMHBIE XHMHYECKME 3HAHUA IS
NPUHATHAS ~ PENIEHWH B  KOHKPETHBIX  YKM3HECHHBIX
CUTYAIIUX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

- copmupoBaTh YMEHHUS aHAIU3UPOBATH XHUMHUYECKYIO
UHPOPMALIMIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB
(cpenactB maccoBoii uHbopMmaiuu, cetb HHTepher, u

Apyrue)

perilaMeHTaMu
IK 1.2. - BJIAZICHHE OCHOBHBIMH METOJAMU HAy4yHOI'O IO3HAHMS | - COPMHMPOBATH YMEHHsS AHAIU3MPOBATH XHMHYECKYIO
Ocy1ecTBisTh BEUIECTB M  XUMHUYECKMX  sIBJI€HUN  (HaOmrojeHue, | ”HPOpMALMIO, MOIY4aeMyl0 M3 pa3HbIX HCTOYHHKOB

00paboTKy, MOATOTOBKY
OBOIIIEH, TPHOOB, PHIOHI,
HEPBIOHOTO BOJHOTO
CBIpbS, MscCa, JOMAIIHEN
OTHUIBL, IUYHU, KPOJITHKA

U3MEepEeHne, SKCIIEPUMEHT, MOJICIUPOBAHHE)

- c(opMHpPOBAaHHOCT, YMEHHUH MPOBOAMTH pacueThl C
HCIIOJIb30BaHUEM bu3nIecKux BEJINYUH,
XapaKTEePU3YIOLIUX BEUIECTBA ¢ KOJUYECTBEHHON CTOPOHBI:

MaccChbl, o0Bema ra3os, KOJINYCCTBO BCIICCTBA,
HUCIIOJB30BaTh CHUCTCMHBIC XHMHUYCCKHC 3HAHHUA  JJIA
IIPHUHATHA pCIHeHI/Iﬁ B KOHKPCTHBIX KHN3HCHHBIX

CUTYyaluiX, CBA3aHHLIX C BEHICCTBAMU 1 UX IIPUMCHCHHUCM

(cpenctB MaccoBoi uHpopmanuu, cetb VHTepHeT, u
Apyrue)

[1K 1.3.

[TpoBOaUTH
MPUTOTOBJICHHUE U
MOJITOTOBKY K
peanu3anuu
noryhaOpuKaToB
pa3HooOpa3HOro
ACCOPTHUMEHTA JIJIsl OJIFO I,
KYJIMHAPHBIX U3ACTUN 13
pBIOBI U HEPHIOHOTO
BOJIHOTO CBIPBSI

- BIIQJICHUE OCHOBHBIMU METOJAaMH HAyYHOT'O MO3HAHUs
BEIIECTB W  XHMHYECKUX sBJICHHWA  (HAONIOJCHHE,
HU3MEPEHHE, SKCIEPUMEHT, MOJEITUPOBAHKE)

- cOpMHUPOBAHHOCT, yMEHUW TPOBOJIUTH paCYEThl C
HCIIO0JIb30BaHUEM buznuecKux BEJIMYUH,
XapaKTEPU3YIONIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:

MacCcChbl, o0Bema ra3os, KOJIHUYCCTBO BCIICCTBA,
UCIIOJIB30BaTh CHCTCMHBIC XHWMHUYCCKHE 3HaAHHUA JJIA
MPUHATHA peI_HeHI/Iﬁ B KOHKPCTHBIX JKHU3HCHHBIX

CUTyalusX, CBA3aHHBIX C BEHICCTBAMU U UX IIPUMCHCHHUEM

- chopMHUpOBaTh yYMEHHUS AaHAIU3UPOBATh XMMUYECKYIO
uH(pOpMaLIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoit uHGpopmanuu, cerb VHTepHET, u

Apyrue)
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[K 1.4.

[IpoBOaUTH
MIPUTOTOBJICHHE u
MOJITOTOBKY
peanu3anuu
nory(habpuKaToB
pa3zHooOpa3zHoro
ACCOPTUMEHTA JJIsl OJIIO],
KYJIMHAPHBIX U3JEIHNA W3
Msica, TOMAIIHEH TTHIIbI,
JINYH, KPOJTUKA

=~

- BJaJIcHUE OCHOBHBIMHU METOJIaMH HAYYHOIO IO3HAHUS
BEUIECTB W  XUMHUYECKHX sBJICHUH  (HaOIIOJeHUeE,
HU3MEPEHHE, SKCIEPUMEHT, MOJICTUPOBAHKE )

- copMHpPOBAaHHOCT, yMEHUN MPOBOAUTH paCUeThl C
HCII0JIb30BaHUEM buznuecKux BEJIUYHH,
XapaKTEepPU3YIOIINX BEUIECTBA C KOJTUYECTBEHHON CTOPOHBI:

Macchl, 00beMa  Ta30B, KOJMYECTBO  BEIECTBA;
HCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHHS IS
HpI/IHﬂTI/Iﬂ peHICHI/Iﬁ B KOHKp CTHBIX JKN3HCHHBIX

CUTYyalusX, CBA3AaHHBIX C BEIECTBAMU U UX IIPUMCHCHHUEM

- chopMHUpOBATh YMEHHUS AHAIU3UPOBATH XHUMUYECKYIO
UHQOPMAIMIO, TOJIYY4aeMyl0 M3 pa3HBIX HCTOYHHKOB
(cpenctB MmaccoBodl uHpopmanuu, cerb WHTepHeT, u

Apyrue)

IK 2.1.
[ToaroraBnuBath
pabouee mecTo,
00opyI0BaHuE, CHIPBE,
HCXOJIHBIC MaTEePHAIIBI
JUIs IPUTOTOBIICHUS
ropsux 0o/,
KyJUHApHBIX U3JIEINH,
3aKyCOK pa3HOOOpa3HOro
ACCOPTUMEHTA B
COOTBETCTBHUHU C
WHCTPYKITUSAMU U

- BJaJICHUE OCHOBHBIMU METOJIaMHU HAYYHOI'O I1O3HAHUS
BEUIECTB W  XUMHUYECKHX sBJICHUH  (HaOmoJeHue,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE)

- chopMHpPOBAaHHOCT, yMEHUU MPOBOAHUTH pPACUEThl C
HCII0JIb30BAHUEM bu3znyecKux BEJIMYUH,
XapaKTEepU3YIOIINX BELIECTBA C KOJUYECTBEHHON CTOPOHBI:

Maccel, 00beEMa  Ta30B,  KOJMYECTBO  BEIECTBA;
HNCITIOJIB30BaAThH CUCTCMHBIC XUMHNYCCKHC 3HAHUA JJIA
NPUHATUS ~ PEIICHWH B KOHKPETHBIX  JKM3HECHHBIX

CUTyalusiX, CBA3aHHBIX C BEHICCTBAMU U UX MPUMCHCHHUEM

- chopMHUpPOBATh yYMEHHUS AHAJIM3UPOBATh XHUMHUYECKYIO
UHQOPMAIMIO, TOJTYY4aeMyl0 M3 pa3HBIX HCTOYHHUKOB
(cpenctB MmaccoBodd uHpopmanuu, cetb WHTepHET, U

Apyrue)

peraaMeHTaMu
[IK 2.2. - BJIAZICHHE OCHOBHBIMH METOJAaMH HAay4HOTO IO3HaHUS | - COPMHMPOBATH YMEHHS aHAIU3MPOBATH XUMHUYECKYIO
Ocy1iecTBIsATh BEUIECTB W  XUMHUYECKMX sIBI€HUN  (HaOmrojeHue, | ”HGOpMAIMIO, TOIY4aeMyl0 M3 pa3HbIX HCTOYHHKOB
IIPUTOTOBJICHUE, U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTMPOBAHUE) (cpenctB MaccoBoi uHpopmanuu, cerb VHTepHeT, u
HEIPOJIOJKUTEIIBHOE - c(opMHpPOBAaHHOCT, YMEHUHW MPOBOAUTH pACUEThl C | IpYyTrHe)
XpaHeHue OyJIbOHOB, | HCIIOJIb30BAaHHEM buznyecKkux BEJINYMH,
OTBAapOB Pa3HOOOPA3HOTO | XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI:
aCCOPTUMEHTA Maccbl, 0o0beMa  Ta3oB,  KOJMYECTBO  BEIIECTBA;

HCIIONB30BAaTh CHCTEMHBIE XUMHWYECKHE 3HAHUSA UL

NPUHATHSL  PEHIEHMH B KOHKPETHBIX  JKM3HEHHBIX

CUTyalMsX, CBA3aHHBIX C BEHNICCTBAMU U UX IPUMCHCHHUEM
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IIK 2.3.

OcCylecTBIISITh
MPUTOTOBJICHUE,
TBOpYECKOe ohopmIIeHHE
Y TIOATOTOBKY K
peanu3anuu CyroB

- BJaJIcHUE OCHOBHBIMHU METOJIaMH HAYYHOIO IO3HAHUS
BEUIECTB W  XUMHUYECKHX sBJICHUH  (HaOIIOJeHUeE,
HU3MEPEHHE, SKCIEPUMEHT, MOJICTUPOBAHKE)

- copMHpPOBAaHHOCT, yMEHUN MPOBOAUTH paCUeThl C
HCII0JIb30BaHUEM buznuecKux BEJIUYHH,
XapaKTEepU3YIOIINX BEUIECTBA C KOJIUYECTBEHHON CTOPOHBI:

- chopMHUpOBATh YMEHHUS AHAIU3UPOBATH XHUMUYECKYIO
UHQOPMAIMIO, TOJTYY4aeMyl0 M3 pa3HBIX HCTOYHHUKOB
(cpenctB MmaccoBodl uHpopmanuu, cerb WHTepHeT, u

Apyrue)

pa3zHooOpa3zHoro Maccbl, 00BeMa  Ta30B,  KOJUYECTBO  BEIIECTBA,
acCcOpTUMEHTA UCIIOJIb30BATh CHCTEMHbBIC XHMHYECKUE 3HaHHS IS

IIPUHATHA peIHeHI/Iﬁ B KOHKPCTHBIX KHN3HCHHBIX

CHUTYAlIUsIX, CBSI3aHHBIX C BEIIECTBAMH U MX NPUMEHEHHEM
K 2.4. - BJaJiCHHE OCHOBHBIMH METOJaMH HAYYHOIO MO3HAHUS | - CPOPMHPOBATH YMEHHS AaHAIU3HPOBATH XHUMHUYECKYHO
Ocy1ecTBisTh BEUIECTB M  XUMHUYECKMX sIBJIeHUN  (HaOmrojeHue, | MHPOpMALMIO, MOIY4aeMyl0 M3 pa3HbIX HCTOYHHKOB
HPUTOTOBJICHHE, U3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHHUE) (cpenctB MmaccoBodl uHGpOpManuu, ceth WHTepHET, H
HEIIPOIOJDKHTEIBHOE - cOpMHUPOBAHHOCTh yMEHHW TPOBOIUTH PpACUeThl C | JAPYTHUE)
XPaHEHUE FOPSYUX COYCOB | UCIIOJIb30BAHUEM bu3nIecKux BEITYHH,
pa3HO00pa3HOTO XapaKTePH3YIOLINX BEIIECTBA C KOJMIECTBEHHOW CTOPOHBI:
acCCOPTHMEHTA Maccel, 0o0beMa  Tra30B,  KOJIMYECTBO  BEIECTBA;

HUCIIOJB30BaTh CHUCTEMHBIC XHUMHUUYCCKUE 3HAaHUA JIA

IIPHUHATHA pCIHeHI/If/’I B KOHKPCTHBIX KHN3HECHHBIX

CUTYyalusX, CBA3aHHLIX C BENICCTBAMU U UX ITPUMCHCHUCM
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2.CTpyKTYypa H coJep:kaHue 001e00pa3oBaTeIbHOM U CHUIIIMHBI

2.1 O0beM TUCHUILINHBI U BUIbI Y4e0HOii padoThI

Bup yueOHoii padoThl O0bem B yacax
O06beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 153
B T.4.

1. OcHoBHOe coep:KaHue 102
BT. U..

TEOPETUIECKOE 00yICHHE 42
MPAKTUYECKUE 3aHATUL 42
B T.4Y. KOHTPOJIbHBIE PaOOTHI 10
nabopaTOpHbIE 3aHATUS 18
2. TpodeccuoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHHE 42
BT. U..

TeopeThyeckoe 00ydeHue 8
MPAKTUYECKUE 3aHATUS 22
nabopaTOpHbIE 3aHATUS 12
3 IIpomesxkyTounasi arrectanusi — Koncyabrauum, Jk3amen 9

2.2. TemaTuveckuii VIaH U coiepPKaHue TUCUMILIUHBI « XUMUS



®opmupyem

HaunmenoBanue Copepxxanue yueOHOro MmaTeprasia (0CHOBHOE U NPodecCHOHAIBHO-0PHEHTHPOBAHHOE), O0bem ble
pa3aesioB H TeM JIadopaTopHbIe M MPAKTHYECKHUE 3aHATHS, IPUKJIATHON MOAY/Ib YacoB | KOMIIETEHIH
U
1 2 3 4
OcHoBHOe coJep:kaHue 102
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 8
Tema 1.1. OcHoBHOe coJep:kaHue 6 OK 02
Crpoenne atoMoB | Teopernuyeckoe 00yueHne OK 04
XUMHYECKUX CoBpeMeHHast MOJIENb CTPOEHUS aTOMa. DIIEKTPOHHas KoHpurypanus aroma. Kiaccudukaiys XMMAYECKUX OK 09
SJICMCHTOB U 3JIEMEHTOB (s-, P-, d-37eMeHThI). BasieHTHBIE 21eKTPOHbBI. BalleHTHOCTD. DJIEKTPOHHAS IIPUPO/Ia XMMHUYECKON
npupoaa CBSI3H. DIEKTPOOTpULIaTeNbHOCTH. KoBanieHTHAas CBsI3b, €€ PAa3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHuUs 4
XUMHAYECKOM (oOMEHHBIN U TOHOPHO-aKIeNTOPpHBIN ). MoHHas cBs3b. MeTammueckas CBs3b. BogopoiHas cBs3b.
CBA3U Me)KMOJIeKyJ'IHpHLIe B3aUMOJECICTBHUS.
W30TOI1BI, OCHOBHOE M BO30OYXKIEHHOE COCTOSTHUE aTOMa, TMOPUIU3aIlisl aTOMHBIX OpOHUTAJICH.
[IpakTu4yeckue 3aHATHS
IIpakTuyeckoe 3ansaTHe 1 PenieHrne NpakTHYECKUX 3aJaHUI HAa COCTABICHHUE YJICKTPOHHO-TpaQHIECKUX
dbopmyI 25ieMeHTOB 1—4 1epuoioB.
Pemenue 3aganunii Ha KCMOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAHUM COEIUHEHUI IO HOMEHKIIATYpE 9
MEKTYHapOAHOTO COK3a TEOPETUUECKON U IPUKIIATHONW XUMHUHU U TPUBUAJIBHBIX Ha3BAHUM JUIsI COCTaBJICHHUS
XUMHUYECKHUX (OPMYIT ABYXaTOMHBIX COeIMHEHUH (OKCUIOB, CYyIb()UIOB, TUAPUIOB U T.II.) U APYTUX
HEOPraHUYECKUX COCIMHEHUN OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 02
Ileprnonnyeckuii | Teopernveckoe o0yueHue - OK 09
3aKOH W Tabnuia | [lpakTH4YecKHe 3aHATHS
J.W. Menneneesa [Tepuoanueckas cucrema xumuueckux sneMeHToB J[.1. Menneneesa. ®uznueckuii cmbici [leproanueckoro
3akoHa JI.11. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BELIECTB B COOTBETCTBUU C MOJ0KEHUEM XUMHUYECKOro 3ieMeHTa B [leproanueckon
cucreme. MupoBo33peHuYecKoe U HayuyHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa. [Iporaossl 9

J.1. MenneneeBa. OTKpBITHE HOBBIX XMMHUECKUX 3JIEMEHTOB.

IIpakTH4yeckoe 3ansAaTHE 2 PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUN Ha
XapaKTepU3alI0 XUMUYECKUX IEMEHTOB «MeTaumdyeckue / HeMeTalJIMuecKue CBOMCTBa,
JNEKTPOOTPHULIATEIBHOCTD U CPOACTBO K MIEKTPOHY XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C UX
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3JICKTPOHHBIM CTPOCHHUEM M TIOJIOKEHUEM B TIEPHOIUICCKON CUCTEME XMMHYECKUX 351eMeHToB J1.1.
MenneneeBay.

Pa3znes 2. XumMuveckue peakuuu

12

Tema 2.1. Tunsl
XUMHUYECKHX
peakuui

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

Knaccugukanus 1 TUIBI XUMHUECKUX PEAKLU C yyaCTHEM HeopraHuyeckux BemiecTB. KonnuecTBeHHbIe
OTHOILIEHUsI B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUHU M PAcUEThl 110 YPAaBHEHUSAM XUMHUUECKUX
peakuuii. Monb Kak €IMHNLIA KOJIMYECTBA BelecTBa. MossipHas Macca. 3aKOHbI COXPaHEHHsI MacChl U
sHepruu. 3akoH ABorazipo. Mosnsipubslii 00beM razoB. OTHOCUTENbHAS IIOTHOCTh I'a30B.

Peakuuu koMiiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKHUX BELIECTB (Ha MPUMEpE I'HIPOKCOKOMILIEKCOB
[IMHKA ¥ aJTIOMUHUS).

IIpakTH4yeckue 3aHATHS

IIpakTuyeckoe 3anaTue 3 CocraBiieHHe YpaBHEHUN PEAKIIMM COSUHEHUS, PA3JI0KEHUS, 3aMEIICHMUS,
oOMeHa. YpaBHEHUS peaKIlfii TopeHusi, HOHHOTO 0OMEHa, OKHCIIEHUSI-BOCCTAHOBIICHHSI.

PacueT KonM4ecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEAKIIUU COSTMHEHHMSI, €CITH OJHO U3 BEIIECTB JaHO B U30BITKE
W/WJH COIEPKUT MpuMecH. Pacuetr MaccoBoi miin 00beMHOM TOJTM BBIXO/1a IPOAYKTA PEAKIIUN COSAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOTO. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. PacyeTr Maccel (00BbEM, KOJTUYECTBO
BElIeCTBa) MPOAYKTA PEaKkliy, €CJIU OJJHO U3 BEILECTB JIAHO B BHJIE PACTBOPA C ONpeAEIEHHOW MacCOBOM
JI0JIel paCTBOPEHHOTO BEILIECTBA.

IIpakTuyeckoe 3ansiTue 4 YpaBHEHUs OKUCIICHUSI-BOCCTaHOBIIEHUA. CTeneHb OKucaeHusl. OKUCIUTENb U
BOCCTaHOBUTEIb. OKUCIUTEIbHO-BOCCTAHOBUTEINILHBIE PEAKIIUU B IPUPO/IE, MPOU3BOJACTBEHHBIX MTPOLIECCAX U
KU3ZHEACITENIbHOCTU OpraHu3MoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN MOoTeHIHAI cpebl. CocTaBiaeHUE U
YpaBHUBAHHUE OKUCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKIIUN METOJIOM AJIEKTPOHHOTO Oananca. TunuyHbie
HEOpPraHMYEeCKHEe OKUCIIUTEIHN U BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PACILIABOB COJIEH.

OKO02
OK 09

Tema 2.2.
DIIEKTPOIUTHYECKA
s MUCCOIUALIAS U
HMOHHBII 00MEH

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Teopus sneKTpoNUTHUECKON auccoruanuu. Peakmuu moHHOro oOmeHa. CocTaBieHWE peaklMid MOHHOTO
oOMeHa MMyTeM COCTaBJIEHUS X MOJHBIX U COKPAIIEHHbIX HOHHBIX YPaBHEHUH.

['uaponus coseit. 3HaUeHUE TUAPOIN3a B OMOJIOTMYECKUX OOMEHHBIX mporieccax. [I[puMenenne ruapoausa B
MPOMBIIIIIEHHOCTH.

OK 02
OK 09
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JlabopaTopHble 3aHATHS

Jladoparopnoe 3ansTue 1 JlaGoparopnas padota «Peakiuu ruapoinnsa.
HccnenoBanue cpepl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMH U CIA0BIMU MIPOTOJIUTAMH, U UX peaKLui
C pacTBOpaMHu Iienouu U kapOoHata HaTpusi. CocTaBiIeHHE PeaKIUil THIPOINU3a CONEH.

IpakTnyeckoe 3ansitue S Kourpouabnas padora 1 CtpoeHue BelllecTBa 1 XUMUUECKHE PEAKIUU.

Pasznea 3.

CTpoe}me H CBOMCTBA HECOPraHNnYEeCKUX BCIIECTB

24

Tema 3.1.
Kiaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HCOPTaHNYCCKUX
BCIIIECTB

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

[Tpeamer Heopranuyeckoi xuMuu. Bzaumocss3p Heopraunyeckux BemecTs. Knaccudukanus
HeopraHuueckux BemiecTs. [IpocThie u cinoxHble BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB (OKCHU/IBI,
THJIPOKCUIBI, KUCIOTHI, con). HoMeHKIaTypa 1 Ha3BaHWE HEOPraHMYECKUX BEILECTB UCXOMs U3 UX
XUMHUYECKON (POPMYIIbI UM COCTABICHNUE XUMUYECKOH (hOpMYJIIbl UCXO0/I U3 Ha3BaHMs BEIIECTBA 110
MEXIYHAPOJAHON MJIU TPUBUAIBHOW HOMEHKIIATYPE.

MexmonexyinspHble B3aumoeiicTsus. Kpucramioruaparel. ArperaTHble COCTOSIHHSI BEILIECTBA.
Kpucrannnueckue u amop¢Hsbie BemecTBa. TUIbI KPUCTANINYECKUX PEIIETOK (aTOMHasl, MOJIEKYJISIpHas,
MOHHAsl, METAJJINYECcKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM
pewetku. [TpyunHbl MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE MPEJACTABICHUSI O CTPOCHUH TBEPIBIX, KUIKUX M Tra3000pa3HbIX BemecTB. JKuakue
KPHUCTAJLJIBL.

HpaKaneCKue 3aHATHSA

IIpakTHyeckoe 3ansitne 6 PemeHue 3amad Ha pacyeT MaccoBOil J0yM (Macchl) XMMHYECKOTO 3JIEMEHTa
(coennHeHUs) B MOJIEKyJie (CMeCH).

IIpakTuyeckoe 3aHsATHMe 7 PelieHune NpakTUYECKUX 3aJaHUN TO KIacCU(PHUKALMU, HOMEHKJIAType u
XUMHUYECKUM (hopMyrnaM HEOpraHMYECKHUX BEIIECTB Pa3IMUHBIX KJIaccOB (HAa3bIBATh U COCTABIATH (POPMYJIbI
XUMHYECKHUX BELIECTB, ONPEENATh MPUHAJIEKHOCTD K KJIaccy).

Hcrounnku xumuyeckod uHpopmanuu (HaydHas M ydeOHO-Hay4dHas JUTepaTypa, CpeACcTBa MacCOBOM
uHpopmauuu, cerb MHrepHer u apyrue). [lowck uHpOpManuMu MO Ha3BaHMUAM, HICHTU(UKATOPAM,
CTPYKTYPHBIM (hopMyIiam.

OK 02
OK 09

Tema 3.2. dusuko-
XUMHUYECKHE

OcHOBHOe coiep:KaHue

12

Teopernueckoe o0yueHue

OK 02
OK 09
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CBOMCTBA Metamnbl. O0mue ¢uznyeckue W XUMHUYECKHE CBOMcTBa MeTauioB. CrocoObl MoiydyeHus. 3HadyeHue
HEOpPraHUYECKUX |METaJuIOB U HEMETAJJIOB B IPUPOJAE U JKU3HEIEATEIBHOCTH YEJIOBEKAa U OpraHu3MoB. Koppo3us meTaiios:
BELIECTB BUBI KOPPO3UH, CIIOCOOBI 3aLIUTH METAIIJIOB OT KOPPO3HH.
Hemeramner. O6mue ¢puznyeckue U XMMUYECKUE CBOMCTBA HEMETAIUIOB. TUITMYHBIE CBOMCTBA MeTaiuioB [Y—
YII rpynn. Knaccubukamus ¥ HOMEHKIATypa COSAMHEHUH HeMeTauioB. KpyroBopoThl OHMOTEHHBIX
3JIEMEHTOB B IIPUPOJIE.
XYMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEUIECTB (OKCUAOB, THIPOKCHIIOB, KUCIIOT,
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NMPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH,
BBICILIMX OKCHUJIOB U TMIPOKCH/IOB.
IIpakTHyeckne 3aHATHA
IIpakTuyeckoe 3ansitue 8 CocTaBieHHE YpaBHEHMH XHMMUYECKHUX PEAKIHUH C ydyacTHEM HPOCTBIX U
CIIO)KHBIX HEOPraHMYECKUX BEIIECTB: OKCHJOB METAJIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX  KHUCIOT, OCHOBaHMH ©  aM(OTEpHBIX THUIPOKCUIOB, HEOPraHUYECKUX  COJICH,
XapaKTEepU3YIOLIUX UX CBOKCTBA.
IIpakTHyeckoe 3ansiTHe 9 PenieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/IaHUM HAa CBOWCTBA U
MOJIy4YeHUE HEOPTaHMYECKUX BEIIECTB.
JlabopaTropHble 3aHATHUS
JlaGopaTopHoe 3ansitue 2 «CBOHCTBa METAJUIOB M HEMETAJLIOB.
UccnenoBanne  (QuU3MYECKMX W  XMUMHYECKUX CBOMCTB METaNIOB M  HEMeTauioB.  PemieHue
HKCIIEPUMEHTANIbHBIX 3aJlad [0 CBOMCTBAM XHWMHMUYECKHMM CBOMCTBAM METAJJIOB MU HEMETAUIOB, IO
pPacno3HaBaHUIO U MOJIYYEHHUIO COETMHEHUI METAIIJIOB M HEMETAILIOB.
Tema 3.3. OcHoBHOe coJiep:kaHue OK 02
IIpon3BoCTBO TeopeTuueckoe o0y4yeHue OK 09
HCOPraHMYeCKUX  (OOmire MpeacTaBIeHUs O IMPOMBIIUIEHHBIX CIOCO0aX TIOJyuYeHHs] XUMHMUYECKHX BEIIECTB (Ha Mpumepe
BEIIECTB. IIPOU3BOJICTBA AMMHAKA, CEPHON KHUCIIOTBHI).
3HaucHue U Uepnass u uBetHas metautyprus. [IpakTuyeckoe NPUMEHEHHE JJIEKTPOJIM3a ISl MOJYYEHHUS IIEeJIOYHBIX,
NPUMCHCHUC B HIEJTOYHO3EMENTbHBIX METAJIIIOB U amtOMUHHUS. CTEKJI0 ¥ CUJIMKATHAS TPOMBIIILIEHHOCTb.
OBITY U Ha [TpoGiiemMa 0TX0/10B ¥ MOOOYHBIX MPOJYKTOB.
TIPOM3BONICTBC IpakTHyecKue 3aHATHS

IpakTnyeckoe 3ansitue 10 PemeHue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN O POJM HEOPraHUYECKOH
XUMHHU B Ppa3sBUTUHU MCIAUINUHBI, CO3JdHUHW HOBBIX MAaTCpHUAJIOB (B CTPOUTCJIILCTBC W Jp. OTpacCiIiax
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IPOMBIIIJICHHOCTH), HOBBIX HCTOYHHUKOB SHEpPruu (aJbTEpPHATUBHbIC HCTOUYHUKU HSHEPrUH) B pPELICHUU
npo0JIeM IKOJIOTUIECKOH, YHEPTeTUUECKOM U MHUILEBON O€30MaCHOCTH.

IIpakTuyeckoe 3ansiTue 11 KonrposabHas padora 2 CBoiiCTBa HEOPraHUYECKUX BELIECTB. 2
Pazneua 4. CTpoeHne 1 CBOMCTBA OPraHU4YeCKUX BellecTB 28
Tema 4.1. OcHoOBHOe co/iep:KaHue 4 OK 02
Knaccudurkanus, | Teoperndeckoe odydenune OK 09
CTpOCHUE U [Ipeamer oprannueckoil XumMun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COCIMHEHHSI aTOMOB B MOJIEKYJIE€ COTJIACHO UX BaJ€HTHOCTH. OCHOBHBIE
OpraHn4eCKHUX MOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOCHMS OpraHudeckux coenuHeHuit A.M. byrtneposa. YriepoaHsblit
BCILECTB CKEJIET OpraHMYecKOll MoJieKynbl. MOoJeKysipHble U CTPYKTypHbIE (pa3BepHYTblE, COKpAalllEHHBIE) 5

XUMHYECKHe (OpMyIIbl. 3aBUCHMOCTb CBOICTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUsS MOJIEKyJ. M3omepus u

M30MepHI (CTPYKTypHas, reoMeTpruueckas (liuc-Tpanc-uzoMepusi). KpaTHOCTh XUMHUECKOM CBSI3HU.

[Tonsatne o QyHKOMOHANBHON Tpynmne. IlpuHIMIBI KiIacCHUKAMH OPTaHMYECKUX COEIWHEHHIA.

MexayHapoaHass HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPBI OPraHUYECKUX COCANHEHUM.

IIpakTH4eckne 3aHATHA

IIpakTnyeckoe 3ansitne 12 HomeHnkiaTypa opraHM4eckiX COeAMHEHUHN OTAEIbHBIX KJIACCOB (HACBILICHHBIE,

HEHACBILLICHHbIE M apOMaTHYEeCKHE YIJIeBOJOPOJbl, CIHUPTHI, (PEHOJNbI, albJeru/bl, KETOHbI, KapOOHOBBIE

KUCIOTHl U Jp.) CocTaBieHHE MOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (DOPMyN OpraHMYECKUX BEIIECTB 2

OTJIENbHBIX KJIACCOB, MCIOJb3Ys MX Ha3BaHMS IO CHCTEMATHMYECKONM HOMEHKJIAType. Pacuersl mpocreien

(bopMyITBI OPraHMYECKOW MOJIEKYIIBI, UICXOISl U3 3JIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoBHOe coJep:kaHue 14 OK 01
CaorlicTBa Teopernueckoe o0y4yenune OK 02
OpraHu4ICcCKUX OU3NKO-XUMUYECKHUE CBOMCTBA OpPraHMYECKHX COEAMHEHMH OTHENIbHBIX KJaccoB  (0COOEHHOCTH OK 04
COC/IMHCHHUH KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOTUYECKUH psn W obmas Gopmyia; W30MepHs; OKO07

¢buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYYEeHHUS): OK09

— TpeAcibHblE yIieBoJoponabl. I['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TEIJa B

IPOMBIIIJICHHOCTH U ObITy. CBOMCTBa MPHUPOIHBIX YIJIEBOAOPOAOB, HAXOXKAEHUE B NMPHUPOJIE U MPUMEHEHHE

aJIKaHOB; 10

— HCNPCACIbHBIC U apOMAaTUUYCCKHUE YITIE€BOAOPOABI. HOJ’II/IMepI/ISaHI/IH OTHUJICHA KaK OCHOBHOC HAaITPAaBJICHUC
€ro HCIIOJb30BaHHA. FOpeHI/Ie AlCTUJIICHA KaK MCTOYHUK BBICOKOTEMIICPATYPHOI'0 INNIAMCHHU IJIs1 CBAPKHU U
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PE3KKU METAJIIIOB,

— KHCIIOpPOJCOJEpKAIMe COEAMHEHUs (COMPTBl M HPOCTbie APUPBL, (PEHOJNBI, albAETHAbl U KETOHBI,
KapOOHOBBIE KHCIOTBI M HUX MNpou3BojHble). [IpakTHueckoe NpUMEHEHHE STUIICHIVIMKOJSA, IJIUIEpUHA,
¢denona. [Ipumenenue Qopmanbaeruja, auneranbIeruia, YKCYCHOM KHUCIOThl. MbUla KakK COJM BBICHIMX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MBLIIA;

— a30TCOo/IepKAIINE COCTUHEHUS (AMUHBI U aMUHOKUCIIOTHI, OCJIKN).

Knaccupukamuss u  0cOOGHHOCTH  OpraHMYecCKuMX peaknuil. PeakuumonHele 1eHTphl.  Pagukaisl
IlepBoHa4aIbHBIC NOHATHUSA O TUIIAX U MEXAHU3MAaX OPraHUYECKUX PEAKLIUN.

IIpakTHyeckue 3aHATHS

IIpakTyeckoe 3anaTHe 13 Pemenue nenovek npeppaiieHuil Ha TeHETUUECKYIO CBA3b MEXKY KilaccaMu
OpPraHMYECKUX COCIUHEHUN C COCTABICHUEM Ha3BaHUI OPraHUYECKUX COCIUHEHUH 110 TPUBUAIBHON WIIH
MEXIYHapOJHOM CUCTEMAaTHYeCKOW HOMEHKIAType. Perenne pacueTHbIX 3a1a4 110 ypaBHEHUSAM PEAKLUI C
y4acTUEM OPTaHUYECKUX BEIECTB.

JlabopaTropHble 3aHATHUS

JlabopaTopHnoe 3ansitue 3 «[lomyuenue sTuaeHa U U3y4E€HUE €TI0 CBOMCTBY.

[Tosryuenue 3TuIeHA U3 3TaHOJIA B J1A0OPATOPUU U U3yUEHHE €ro (PU3NUYECKUX U XUMUYECKHX CBOMCTB.
CocraBieHne peakiuii NpucoeIMHEHUS U OKUCIIEHHs Ha TpUMepe 3TujieHa. PeleHre pacueTHbIX 3a/1ad ¢
MCIIOJIb30BaHUEM TUIOTHOCTH a30B MO BOJOPOJY U BO3IYXY.

Tema 4.3.
Oprannueckue
BEIIECTBA B
KU3HEJEATEIBHOCT
U YeJIOBEKa.
[Ipou3BoacTBO M
pUMEHEHNE
OpraHUYECKUX
BEIIECTB B
IPOMBIIIJIEHHOCTH

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coeaunenus. [lpuMenenue u 6uonoruyeckas poib yrieBoj1oB. OKHCIEHUE YIiIeBOI0B —
HMCTOYHHK SHEPTHUH JKUBBIX OpraHnn3mMoB. O0acTu MpUMEHEHHSI aMUHOKHCIIOT. [IpeBpaiiiennst 6eKOB MUIIH
B opranm3Mme. buonornueckune ¢yHkuum OenkoB. buomormueckue GyHKIEHM XUpoOB. Poiib opraHmydeckoi
XUMHUH B PEHICHUH MTPOOIIeM MUIIEBON OE30MaCHOCTH.

HyxnenHoBbIE KUCIOTHI: cocTaB U cTpoeHue. CtpoeHune HykiaeotuaoB. CocraB HykienHOBbIX kucnot (JJHK,
PHK). Ponb HyKI€MHOBBIX KHCIIOT B )KU3HEACSITEILHOCTH OPTaHU3MOB.

[Tpon3BOJACTBO OpPraHMYECKUX BELIECTB: MPOU3BOJCTBO MeTaHONa, mepepaborka HedTu. [lommaTHiieH Kak
KPYITHOTOHHAXHBIA MPOAYKT XHMHUYECKOTO Npou3BojcTBa. I[Ipumenenue ostuneHa. IlpousBoactso u
IIPUMEHEHUE KaydyyKa U PE3HHBI.

CHHTETHYECKME M HCKYCCTBCHHBIE BOJIOKHA, MX CTpOCHHME, CBOMCTBA. IIpakTMdeckoe HCIONB30BaHHE
BOJIOKOH. CHHTETHYECKUE TUICHKU: M3OJSALMS IS IPOBOJIOB, MEMOpPAHBI JIJIsl ONPECHEHUs BOJIbI, 3aIIUTHBIC

OK 02
OK 09
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IUIGHKH JUIs aBTOMOOWJIEH, IUIacThIpU, XUPYpruyeckue TMoBA3KW. HOBbIE TEXHOJOTUHM JaibHEHIIEero
COBEPLICHCTBOBAHMS MTOJIMMEPHBIX MAaTEPUAIIOB.

Ponb opranndeckoli XUMHUH B PEIICHUN TIPOOJIEM YHEPTeTUUECKOM 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3/JaHUU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTHUH (aJIbTEPHATUBHBIC HCTOYHUKH SHEPTHUH).

IIpakTnyeckue 3aHATHS

IIpakTuyeckoe 3ansaTue 14 Pemenne npakTuKO-OpUSHTHPOBAHHBIX 3a/IaHUN TIO COCTABJIICHUIO XUMHYECKHUX
PEaKIHiA, OTPAKAOIIUX XUMUYECKYIO aKTHBHOCTh OPTraHUYECKUX COSJMHEHHI B PA3JIMYHBIX Cpeiax
(MpUpOAHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX ).

I[IpakTuyeckoe 3ansaTue 15 Kourpoabnas padora 3 CTpykTypa U CBOWCTBA OPTaHMYECKUX BEIIECTB.

Pa3pea 5.

KuneTnueckue n TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTH IPOTEKAHUA XUMHUYECCKHUX peaKuuifl

12

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHYECKHX
peaxuuii

OcHOBHOe co/iep:KaHue

TeopeaneCKoe oﬁyqenne

Xumnueckue peakuuu. Knaccupukanus XMMHYECKHX peakiuid: 1mo (a3oBOMYy COCTaBy (TOMOTEHHBIE H
reTepOreHHbIE), 10 UCIOIb30BAHUIO KaTalau3aTopa (KaTaJuTHUYEeCKUE U HEKATAIUTUYECKHUE).

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pA3JIMYHBIX (PAKTOPOB: MPHUPOABI PEArHpPYyIOIIUX BEIIECTB,
KOHIIGHTPALlMM pearupyrolux BellecTB, Temieparypsl (nmpaBwio Baut-T'odda), mimomanu peakunoHHOM
MIOBEPXHOCTH, HAJIMYMS KaTaau3aropa. Poip kaTanu3aTopoB B IPUPOAE U IPOMBILUIEHHOM IPOU3BOJICTBE.
OHeprus akTHBalMM. AKTHBHpPOBaHHBIM KoMiulekc. Karammzatopel u karanu3. Posb karanm3aTopoB B
IIPUPOJIE ¥ IPOMBILIUIEHHOM IIPOU3BOJICTBE.

JlabopaTopHbIe 3aHATHS

N3yueHnne 3aBHCUMOCTH CKOPOCTM XHWMHYECKOW DPEAKLIMUH OT KOHIIEHTPAllMM DPEArupyroluX BEIIECTB U
TEMIEPATYPHI.

JlaboparopHoe 3ansitue 4 «OrmnpenerneHne 3aBUCUMOCTH CKOPOCTH pEAaKIMU OT KOHIEHTPALMHU
pearupyoomux BemecTs». VccienoBanue 3aBUCMMOCTH CKOPOCTH PeaKLUU OT KOHLEHTpauu. OnpeaeneHue
KOHCTaHTBl CKOPOCTH PEaKIMU IpaueCKUM METOJIOM.

Pemnienne npakTHKO-OpUEHTHPOBAHHBIX 3aJlaHUI Ha aHaIU3 (PAKTOPOB, BIUSIOMIMX HAa U3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKIHH.

OK 01
OK 02
OK 04
OKO07
OKO09

Tema 5.2.
TepMoguHamMu4eck
ue

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Knaccudukanms XuMUYECKUX peakIuii: o TermioBoMy 3P heKTy (IK30TepMUYECKUE, IHIOTEPMUIECKHUE), 110

OK 01
OK 02
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3aKOHOMEPHOCTH |00paTtumocTtu (0OpaTtumMble U HeoOpaTumbie). TermoBbie 3G (HEeKThl XUMHUUECKUX peakiuil. TepMoXuMHUIecKue OK 04
[IPOTEKAHUS ypaBHeHHs. OOpaTUMOCTh peakiuii. XMMUYeCKOe paBHOBECHE U €r0 CMEIEHHE MOJ| eHCTBUEM pa3IHYHBIX OKO07
XUMHUYECKUX (dakTOpoB (KOHLIEHTpAIMsI PEarcHTOB WM TPOIYKTOB pPEAKLWH, TABJICHUE, TEMIIepaTypa) A CO3JaHHS OKO09
peakuui. ONTUMAJIBHBIX YCIOBUN IPOTEKAHUS XMMHUECKUX IPOLIECCOB.
PaBHOBeCcue [Tonsitre 00 3HTaNBIMK W 3HTponUU. DHeprus ['md0ca. 3akon ['ecca u cnenctBus u3 Hero. Poib cMmemeHus
XUMHUYECKHX pPaBHOBECHS B TEXHOJIOTHYECKHUX IIPOLECCAX.
peaKuui IIpakTHYeckue 3aHATHSA

IIpakTuyeckoe 3anstue 16 Ilpunmun Jle Illarenve. BrnusHue pa3iauvHblx (AaKTOPOB Ha H3MEHEHHE

PaBHOBECHSI XUMUYECKUX PEAKIIUIL.

3aKOH JEHCTBYIOIIMX MAacC U KOHCTaHTa XMMUYECKOIO paBHOBECHUsS. PacdeTbl paBHOBECHBIX KOHLIEHTPALUN

pearupyonux BeecTB 1 MPoJyKTOB peakiuid. PacueTsl TernoBoro s¢¢dekra peakuuu. 2

Pemenne npakTUKO-OpHEHTUPOBAHHBIX 3aJaHU Ha npuMeHeHue npuHnuna Jle-Illatense g HaxoxneHUs

HAIPaBJICHUSI CMEIIECHNS PAaBHOBECHSI XMMUYECKOM peakluuy U aHainu3 (aKTOpOB, BIUSIOUIMX Ha CMEIIEHUE

XUMHYECKOTI'O PABHOBECHS.

JlabopaTopHbIe 3aHATHS

JlabopaTopHoe 3ansitne S5 «/I3yueHue BIMAHHSA pPa3IUUHBIX (AKTOPOB HA CMELICHHE XUMHYECKOIO

PaBHOBECHS.

HccnenoBanue BIMSHNS U3MEHEHUS KOHLEHTPALUU BEIECTB, PEAKIIMHU CPEbl U TEMIIEPATYphl HA CMEILIEHNE 2

XUMHUYECKOro paBHOBecHs. CpaBHEHHE IOIYYEHHBIX PE3YJIbTaTOB C TEOPETHUYECKU INPOTHO3UPYEMBIMHM Ha

ocHose npuHnuna Jle Ilarense.

IIpakTuyeckoe 3ansaTue 17 KonrpoibHas padora 4 CKOpOCTb XMMHUYECKOW pEaKIUU M XUMHUYECKOE 9

paBHOBECHE.
Pa3nean 6. JlucnepcHbie CHCTEMBI 10
Tema 6.1. OcCHOBHOE cojIep:KaHue 4 OK 02
JlucriepcHbie Teopernueckoe o0y4enue OK 07
CHUCTCMBI U Hucnepcusle cucremsl. Komtonaasle cucteMsl. ICTUHHBIE pacTBOPBL. OK 09
¢haxTOpBI HX PactBopenne kak ¢usnko-xumuueckuii mpouecc. PactBopsl. CnocoObl MNPUTOTOBIEHHSI PAcTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBast 10J11 paCTBOPEHHOIO BenlecTBa. [IpenenpHo OmycTHMBbIE KOHLUEHTpAMd U UX 5

UCIOJIb30BaHUE B OIICHKE IKOJIOTUYECKOM O€3011acHOCTH.
Knaccugukanus nucnepcHbIx cucreM mo cocTaBy. CTpoeHue M (DakTopbl yCTOWYMBOCTH JIUCTIEPCHBIX
cucteM. Pacro3HaBaHMe HCTHHHBIX DPacCTBOPOB, KOJUIOMIHBIX PACTBOPOB M TI'PyOOJMCHEPCHBIX CHCTEM.
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Crtpoenne wmuie/ubl. PaccenBaHuMe CBeTa MOpU  MPOXOXKJCHHHM CBETOBOTO IIy4ka dYepe3 ONTHYCCKH
HEOTHOPOAHYIO cpeny (3 dexra Tunmans).

IIpakTnyeckue 3aHATHS

IIpakTnyeckoe 3ansaTue 18 Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aﬂaHHﬁ Ha JUCICPCHBIC CHUCTCMBI, HCIIOJIB3YCMBIC B
OBITOBOM W TPOM3BOJICTBEHHOW JEATEIIHOCTH 4YeNOBeKa, C TMO3UIMHA HKOJOTHYECKOW O0e30macHOCTH
HOCJIEICTBUM U TPAMOTHBIX PELIeHUH Npo0IeM, CBSI3aHHbBIX C XUMHEH.

Tema 6.2. OcHoBHoOe coJepKaHue OK 01
HccrnenoBanue JIaGopaTopHbIe 3aHATHS OK 02
CBOMCTB JlaGopatopHoe 3ansiTHe 6 «[IpUTOTOBIEHNE PACTBOPOBY. OK 04
AHUCIIEPCHBIX [IpuroroBiaeHue pacTBOPOB 3aJaHHON (MOJSPHOM) KOHIEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMH OKO07
CHUCTCM JJIA UX BOIIPOCAMH ), OTIPEICTICHUE CPEIbl BOJHBIX PaCTBOPOB. OK09
HICHTHQHUKAIIIH JlaGopatopnoe 3ansiTue 7 «VcciaeqoBanue TUCIEPCHBIX CUCTEM.

IIpuroroBneHue M U3y4eHHE CBOWCTB JHCIEPCHBIX CHCTEM pa3HbIX BHUJOB: CYCIIEH3UHU, 3MYJbCUH,

KOJUTOMIHOTO pacTtBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX M KOJUIOMJHBIX PAacTBOPOB, BBISIBIEHUE OCHOBHBIX

pa3Inuni MEXy HUMH.

IIpakTyeckoe 3ansaTue 19 Konrpoabnas padora S /[ucniepcHble CUCTEMBI.
Paznea 7. KauecTBeHHBbIE peakiuu O0HAPY/KEHUSI HEOPTAHUYECKUX M OPraHUYeCKNX BellecTB
Tema 7.1. OcHoOBHOe coep:kaHue OK 01
OOnapyxeHne IpakTHYecKue 3aHATHS OK 02
HCOpraHn4ieckuX ([IpakTnyeckoe 3ansaTHe 20 KauecTBeHHbIC XUMHUECKUE PEAKIIMH, XapaKTepHbIE JUIsl OOHAPYKEHUS OK 04
KaTHOHOB U HEOpPraHMYEeCKUX BeIlecTB (KaTUOHOB U aHMOHOB). CocTaBlieHNEe ypaBHEHUH peaklnii 0OHapyKeHUs OKO07
AQHUOHOB OKO09

KaTuoHOB [-VI rpymnmn u aHHOHOB, B T.4. B MOJIEKYJISIPHON U HOHHOM (popmax.
Peakuuu oOHapyXeHHsI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKaIOIIEH CPeIbl.

JlabopaTopHble 3aHATHS

OO6HapyxeHne HeOpraHUYeCKUX BelecTB (KaTHoHOB [-VI rpynn min aHMOHOB) C UCIIOJIB30BAHUEM
KAUECTBEHHBIX aHAIIMTUYECKUX PEaKIUH.

JlabopaTopHoe 3ansiTHe 8 «AHaNUTHYECKHUE peakUU KaTHOHOB [-VI rpymm».

[TpoBeneHne KauECTBEHHBIX PEaKIUil, NCIIONb3yEeMBbIX [ OOHAPYKEHUS KATUOHOB | rpymiiel (Kanus,
HATpHs, Maruus, aMMonus), Il rpynmer Ha npumepe 6apus, 111 rpynms! — cBuHIa, IV rpynmns! — amomunus, V
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rpymibl — xkene3a (11 u III), VI rpynmst — Hukens. Onrucanue HaOI0JaeMbIX SBICHHH M COCTABIICHUE
XUMHUYECKHUX PEaKLUM.

Tema 7.2. OcHoBHOe cojiep:KaHue 4 OK 01
OOGHapyxenue IpakTHyecKne 3aHATHS OK 02
OpraHHM4CCKHUX IIpakTnyeckoe 3ansaTue 21 KauecTBeHHbIE XUMHUYECKUE PEAKIIMU, XapaKTEPHbIE I OOHAPYKEHUS OK 04
BCIIECTB OTJENBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUN: (DEHOIIOB, alibJAECTHIOB, KpaXMala, YKCYCHOM KHCIIOTHI, OKO07
OTACIIBHBIX AMUHOKHCIIOT H JIp. 2 OK09
KJIaCCOB C Jlenarypauus 6eKOB IpU HArpeBaHUM, IBETHBIE PEAKIIMH OEIKOB.
UCIIO0JIb30BAHUEM  |CocTaBlieHUE KaUeCTBEHHBIX PEaKIfii OOHApY>KEHUsI OPTaHUYECKUX COSAMHEHUN OT/IEIbHBIX KJIACCOB.
Ka9CCTBCHHBIX JlaGopaTopubie 3aHATHS
peaxuui OOHapyXeHHe OpraHMYeCKUX COECIMHEHUHN OT/AEIbHbIX KIaCCOB.
JlaGopaTopHoe 3aHsATHE 9 «KauecTBeHHBIH aHAIN3 OPraHUYECKUX COEIMHEHUH N0 (YHKLIMOHAIBHBIM
rpymnmnam».
IIpoBeneHME KAaYECTBEHHBIX PEAKIUM, HCIIOIb3YEMBIX JUIS PACIIO3HABAHUS OPTaHUYECKUX BEILIECTB 2
OTJIENbHBIX KJIACCOB MO ()YHKIIMOHAJIBHBIM IPYyIIaM: Ha IPUMEpPe aMUHOKHUCIOT U KapOOHOBBIX KUCJIOT,
CIIUPTOB U (PEHOJIOB, aJIbJAETHI0B U KETOHOB. Onrcanyne HabJt01aeMbIX SIBJICHUM U COCTABIEHUE XUMUYECKUX
peaKIuil U/UIl CXeM.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COeP:KaHME (COaep/KaHNe TPHKJIAJTHOTO MOXYJIsI) 42
Paznea 8. XumMus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH YeJI0BEKA OK 01
Tema 8.1. IpaKkTHYecKne 3aHATHS 6 OK 02
Xumus B ObITy 1 |TIpakTHYecKoe 3aHsTHE 22 DKOJIOrHYECKas OE30MaCHOCTh MOCIEACTBHI OBITOBOM M TIPOM3BOICTBEHHOM OK 04
IIPOM3BOJICTBEHHOM | IeATENILHOCTH YENIOBEKa, CBSI3aHHAsI C epepabOTKO BENIECTB; MOUCK U AHAITH3 XUMHUYECKOU HHPOPMAIIHH 6 OKO07
ACATEIIBHOCTH U3 PA3IUYHBIX MCTOYHUKOB (Hay4Has U yueOHO-Hay4dHas JIMTepaTypa, CpeACcTBa MacCoBON MH(POpMaLUH, OK09
YEJIOBCKa ceTb MHTEpHET M Apyrue). HK 1.1-TIK
IIpakTuyeckoe 3ansaTue 23 Keiicol (¢ yuerom Oynyiel mpodeccnoHanbHOM eATENbHOCTH) Ha aHAIN3 1.4
MH(OPMAIMK O TIPOM3BOJCTBEHHOM IesATENBHOCTH YeIOBeKa, CBA3aHHOM ¢ IepepaboTKOi M MOoTydeHHEM HK2.1- TIK
BEIIECTB, a TAKXKE C IKOJIOTHUECKOI 0€3011aCHOCTHIO. 2.4
IIpakTuueckoe 3ansaTue 24 3amura Keiica: [IpeacrapneHue pe3ynbTaToB pelieHUs] KeHCOB (BBICTYIUICHHE
C IIpe3eHTaluen )
Pa3nen 9.1. UccienoBanue 1 XUMHYECKHI aHAIU3 00beKTOB Ouocdepbl 36
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Tema 9.1.1.
OcHOBBI
nabopaTopHOI
MPAKTHKHU B
po(hecCHOHATLHBI
X J1abopaTopusix

JlabopaTopHble 3aHATHS

Jladoparopnoe 3ansTue 10 «OcHOBBI TaOOPATOPHOU MPAKTHKN Y.
JlaboparopHas nocyaa U XuMHueckue peakTuBbl. OCHOBHBIE JIabopaTopHbIe onepaiuu. Jlaboparopaoe
obopynoBanue. TexHrKa 6€30MaCHOCTH | MpaBuiia paboThI (ITOBEEHHUS) B Ja0OPATOPUH.

IIpakTnyeckue 3aHATHS

IIpakTHyeckoe 3ansaTHeE 25 BhINOJIIHEHNE TUIIOBBIX PACUETOB 110 TEMATHUKE SKCIIEPUMEHTA (BBIXOJ MTPOIYKTa
peakIuy, Macca HaBECKH, 00bEM PACTBOPUTEIIS).

IIpakTuyeckoe 3anaTHe 26 OOpadOTKa NaHHBIX, aHAJIU3 U OLIEHKA UX JIOCTOBEPHOCTHU (BBIYUCIIEHUE
CPEIHEro 3Ha4eHUsI SKCIIEPUMEHTAIIbHBIX JAHHBIX, TIOTPELIHOCTH).

IIpakTnueckoe 3ansaTue 27 [IpeacraBienne pe3ynbTaToB SKCIEPUMEHTA B pa3IMyHoi Gopme (Tabinua,
rpadukK, OTYET, TOKJIAM, IPE3EeHTAlNs).

Tema 9.1.2.
XUMHYECKUN
aHaJInu3 Mpo0 BOJIbI

Teopernueckoe o0yueHue

Knaccugukarus npo6 BoJbl 0 BUAY U HA3HAUEHUIO, UCXOS U3 €€ XUMHUECKOI0 COCTaBa.
OpraHonenTuyeckue cBOMCTBA (3amax, Npo3payHOCTb, [IBETHOCTb, MyTHOCTb) BOJIbl. KHCIIOTHOCTD 1
11eJI04YHOCTH BOJBL. pH cpenbl u MeToibl ee onpezaenenus. JKecTKoCTb BOABI M METO/IBI €€ ONPEICIICHNUS.
CymHocTh METOAA TUTPOBAHUS.

BI/II[BI KECTKOCTH BOABI (BpeMeHHafl u HOCTO?[HHaSI). KecTkocTh BOJABI KaK IMpHUYrHA BbIITAJACHUA OCAAKOB UJIN
00pa30BaHUs COJEOTIONKEHHHM, UMEIOLUX MECTO B OBITY U Ha IIPOU3BO/ICTBE.

Cocrasn COJ'IGI\/JI, BBI3BIBAIOIIHNX KXECCTKOCTH BOJBI. XuMHudyeckre MMpoHeCChl, YCTPAHAIOMINEC )KECTKOCTh BOJIbI.
VYpaBHEHHS] XUMHUYECKUX PEAKIINM, HIUTFOCTPUPYIOLINX IIPOLECCHI, MPOUCXOIALINE IPU YCTPAHEHU N
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHM U XUMHUYECKUMH crioco6aMu. CriocoOsl
YCTpaHEHUS TOCTOSIHHOM YKECTKOCTH.

[MpakTuyeckue 3aHsATHS

IIpakTnueckoe 3ansitue 28 CrocoObl BBIpaKEHHS KOHLEHTpPAIMM pacTBOPOB: MaccoBas J0JIA
PacTBOPEHHOIO BEILIECTBA, MOJISIPHAS U MOJIsUIbHAS KOHLEHTpauuu. TUTp pacTBopa.

IIpakTuyeckoe 3ansitue 29 PenieHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKMX 3a/JaHMM Ha pacyer
KOHIICHTpAllUi 3arpsi3HSIONMX BEIIECTB M WX CPAaBHEHHE C MPEIENBbHO JOIMYCTUMBIMU KOHLEHTpAaLUsSIMU

(TIIK).

JlabopaTopHble 3aHATHS

I/ICCJIGI[OBaHI/Ie XUMHYCCKOI'0O COCTaBa Hp06 BOJbI.

OK 01
OK 02
OK 04
OKO07
OKO9IIK
1.1-TIK 1.4
I[IK 2.1- TIK
2.4
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JlaGoparopnoe 3ansiTue 11 «Onpenenenue pH BOJibI U €€ KUCTOTHOCTH.

Omnpenenenne pH cpenbl ¢ TOMOIIBI0 YHUBEPCATBLHOTO HHAUKATOpa. VIcnoap30BaHNe TUTPOBAHUS JIJIsS
oTpenieNieHust KUCIOTHOCTU. Ompenienenne o0l KUCIOTHOCTH BOBI, pacyeT CBOOOIHOM KHUCIOTHOCTH.
Onpenenenue obmei 1 cB0O0AHOM menoyHocTH. CocTaBiIeHne YpaBHEHUH peakIfid, IPOTEKAOIUX IpU
OTIpeIeIEHNU KUCIOTHOCTH/ IEIOYHOCTH P00 BOJBI. Y CTAHOBJICHHE CIIOCOOOB MCIIOIH30BAHUS
HCCJIEIOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIBHOCTH YEIOBEKa, HA OCHOBE MOJYYEHHBIX IaHHBIX O COCTaBE.

Tema 9.1.3. Teoperuueckoe 00yueHue OK 01
XuMireCKHit KadecTBeHHBIN XUMUYECKUI COCTAaB MIPOAYKTOB MUTaHUs. BerecTsa, Ghaibcupuupyomme npoayKThl OK 02
KOHTPOJIb KAICCTBA | 11y rapns, u BerecTsa, 3arpA3HSIONUINE IPOAYKTHI THTaHus. OIpee/IeHHe 3arPA3HSIONIX XMMUUECKUX OK 04
TIPOAYKTOB BEILIECTB B MPOJYKTaX MUTAHUS, OTIPE/ICIICHUE BEIIECTB, HE 3asIBIICHHBIX B COCTABE MPOIYKTOB MTUTAHUSL. OK07
fTanmA IIpakTHyeckue 3aHATHS OKO9IIK
IIpakTnyeckoe 3ansitue 30 Oprannyeckre U HEOPraHUYECKHUE BEIIECTBA, BXOAAIINE B COCTaB MPOIYKTOB L1-TIK 1.4
nutanus. OnpeieneHue cocraBa OJIOA  Ha COACPKAHME MAKpO W MHUKPO3JIEMEHTOB. l3ydenue MK 2.1-11K
NpPe/JIOKEHHBIX TIperojaBareieM O] Ha MPeAMET XHMHUYECKOrO COCTaBa, OIpPEICICHUE [OJeH OT 24
CYTOYHOW HOPMBI MaKpo U MUKPOAJIEMEHTOB B YKa3aHHOM OJTt0/Ie.
IIpakTuueckoe 3ansaThHe 31 Pemienue NpakTUKO-OPHEHTHPOBAHHBIX 3a/a4 MO KYJIMHAPHOH TeMaTHKe
Pa3IUYHBIX THIIOB.
JlabopaTropHble 3aHATHUS
HccnenoBanne XUMHYECKOTO COCTaBa MPOIYKTOB MTUTAHUSL.
Jladoparopnoe 3ansaTue 12 «/ccnenoBanne npoayKkTOB MUTAHKUS HA HAJIMYUE YTIIEBOJAOBY.
HccnenoBanue MOJIOUHBIX IPOIYKTOB HA HAJIMYME KpaxMmaria.
JlaGoparopHoe 3ansaTue 13 VccnenoBanue npoayKTOB HA HATMYUE TITIOKO3BI.
Tema 9.1.4. Teopernueckoe o0yueHue OK 01
XUMHUYECKUI Knaccudukarust moys 1mo Buay U Ha3HAYEHHIO, CXOSl U3 XUMHYECKOTO COCTaBa. MIeHTH(HUKALUS TPOOKI OK 02
aHanu3 npoo MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OIIMCAHHE BO3MOKHOCTEHN €€ MPUMEHEHHUS. OK 04
TIOYBBI TpeOoBaHMsI K KAY€CTBY OYBBI pa3IUYHOTO HazHaveHus. Onucanre 0COOEHHOCTEH UCTIONh30BAHUS IOYB B OKO07
3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YIIY4IlIEHUsI KadyecTBa I0YB B 3aBUCUMOCTH OT Ha3HAYEHUSI. OKO9IIK
O06nacTH UCIOIB30BaHUS OPraHMUYECKUX yA0OPEHUI B 3aBUCHMOCTH OT KaueCTBEHHOTO coctaBa. OnucaHue 11-TIK 1.4
OpPraHMYeCKHUX YI0OPEHHH M UX IPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI M €€ Pa3HOBHIHOCTH. IIK 2.1- TIK
2.4

IIpakTnyeckue 3aHATHS
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Ob6nactu Ha3HaueHMs! (IPUMEHEHHUs) TOUBbI, HCXO/1 U3 KaYeCTBEHHOI'O M KOJMYECTBEHHOI'0 COCTaBa.
AHann3 HOpMaTUBHOM JOKYMEHTALMH.
Posib HeOpraHmuecKkux BEIIECTB B KAUECTBE MUHEPAIBHBIX YI0OpEHUH, yaydInuTeNneil mouBkI.

IIpakTnyeckoe 3ansaTue 32 CoctaB MUHEPAIbHBIX YIOOPEHUH U UX IPUMEHEHHE B 3aBUCUMOCTH OT 2

COCTaBa MOYBHI U €€ Pa3HOBUAHOCTH. B3auMoCBs3b cocTaBa ynoOpeHHii U X BIHMSHUS HA BEreTaTHBHBIC

CBOWCTBA M TUIOJIOHOLICHUE PACTCHUH.

JlaGopaTopHble 3aHATHS

HccnenoBanre XMMUYECKOTO COCTaBa P00 MOYBHI.

JlaGopaTopHnoe 3anstue 14 «Onpenencaue pH BOIHOM BBITSXKKU TIOYBbI, €€ KUCIIOTHOCTH U IETIOYHOCTH.

HccnenoBaHre BOJHBIX BBITSIKEK OOpa3IOB FOTOBBIX MMOYBEHHBIX CMECEH (Ui pa3HBIX THIIOB PACTCHUN). 2

Onpenenenre pH mMouBbl ¢ HCHONB30BaHMEM HHIUMKATOPOB. OICHKA THIOB IOYB B IPEICTABICHHBIX

o0pasiax (CHIbHOKHUCIIAs, KUCIIas, CIIa00KUCIast, HeUTpalbHasl, IIEI0YHAasl).
Tema 9.1.5. Y4eOHO-HCCIeI0OBATEIECKUI TTPOSKT B 00JaCTH MCCIe0BaHUs 00beKTOB Onochepsl. O030p TeM yueOHO- OK 01
HccnenoBanue UCCIIEIOBATEIBCKUX TPOCKTOB. AJITOPUTM BBIMIOJHEHUS mpoekTa. OnpeeneHre mpooaeMbl UCCIIC0OBaHUS. OK 02
00BEKTOB Merto/pI TOKCKa, aHAMM3a 1 00paOdOTKH HHPOPMAIIUHU O MIPOEKTE B PA3THMYHBIX HCTOYHUKAX. OK 04
Guocepbt JlaGopaTopubie 3aHATHS OK07

OKO09

Jla6opaTtopHoe 3amsitme 15 lccrnenoBaHme INpeIOKEHHOTO OOBEKTa HA KHCIOTHOCTH, IIENOYHOCTB,| 2 HK 1.1- TIK

XMUMHYECKUH COCTaB (3arpsi3HUTENN, MaKpo- ¥ MHUKpodJaeMeHThl). O0paboTka pe3yabTaTOB MCCIECIOBAHMSL. 1.4

OreHka KayecTBa UCCIIETyeMOro 00beKTa, UCXO/S U3 Pe3yIbTaTOB XUMHUECKOTO aHaN3a. 1K 2.1- TIK

2.4

IMpome:kyTouHast aTTECTAIMSA 1O TUCHUILIHHE — IK3aMeH
Koncyabranum, 3x3amMmeH 9
Bcero 153
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3.YcjoBus peanu3anuu NporpaMmsl 001eo0pa3oBaTe/bHONH TUCHUILIHHBI

Peanuzanus nporpaMMbl JUCHMIUIMHBI TpeOyeT HaIM4UUsl y4eOHOro KaOrHeTa « XUMHUSD.
3.1. TpeboBaHUsI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00eceyeHuIo

O06opynoBaHue yueOHOT0O KaOHMHETA:

1) HaOOpHI MAPOCTEPKHEBBIX MOJICIICH MOJIEKYI,

2) MOJETH KPUCTAUTMYECKHX PEIIETOK, KOJUICKIIMH TMPOCTBIX M CIIOKHBIX BEIIECTB M  KOJUICKIHH
MOJMMEPOB; KOJUICKITUS ITPOYKTOB IMEPETOHKHA HEPTH,

3) tabnuua Menzencesa,

4) wuHGOPMALMOHHBIE CTCH/IBI

5) yueGHbIC GHUIBLMBI,

6) umdpoBbic 00pa3oBaTEIBHBIC PECYPCHI.

TexHuueckue cpeacTBa 00yUeHuUs:

1) KOMIBIOTEP C YCTPOWCTBAMH BOCIIPOU3BEICHHUS 3BYKa,
2) mpuHTEp,
3) MyJIbTHMEIHA-TIPOEKTOP C IKPAHOM

Ob6opynoBanue 1a00pPaTOPUH:

MeH3ypKH, MPOMBIBAIKH, CTEKIISTHHBIC MPOOUPKH, PE3NHOBBIC MPOOKH, HAOOP PEAKTUBOB, CTEKIISHHBIC
MAJIOYKH, INTATHBBI JUISI MPOOHMPOK, MEPHBIC LWJIMHJIPHI, BOPOHKH IUIACTMACOBBIC, CTYIKa C MECTUKOM,
dapdopoBbie yamky, GUIBTPHI OyMa)KHbIC, ANEKTPOIUIUTKH, JIaOOpaTOpHBIE INTATHBBI, CIIUYKU, MPHOOpP A
MOJTyYCHHUS Ta30B (WU MPOOUPKA C Ta300TBOJHON TPYOKOIt), CKIISIHKH Ul XpPAaHCHUs PEaKTUBOB, Pa3IaTOYHbBIC
70TKY; xuMudeckue crakansl (50, 100 u 200 m); mmarenu; MepHbie mpooupku (Ha 10—20 Mi1) 1 MEpHBIE KOOI
(25, 50, 100 1 200 mn), BomsiHas OaHS CTEKJISIHHBIE MAJOYKH; KOHUYECKHE KOJIObI jiisa TutpoBanus (50 u 100
MJI); MHAUKATOPHBIC MOJIOCKH Ui ompenencHus pH W cranmapTHas WHIWKATOpHAS INKAla; YHUBEPCAIbHBIN
uHAUKaTOp; muneTku Ha 1, 10, 50 mut , 1abopaTopHBIC BECHI

3.2. UuopmannoHHOe o0ecniedeHne peaju3aui NPOrpaMMbl.

3.2.1. OcHOBHBIE TeYATHBIE U3aHUSA

1. AH¢punorenoBa, 1. B. Xumus: yueOHUK U MPAaKTUKYM Ui CPEAHETO NMpodecCHOHaIbHOro o0pa3zoBaHus /
W. B. Andunorenona, A. B. babkos, B. A. IlonkoB. — 2-e¢ u3a., ucnp. u non. — Mocksa: U3marenscTBo
FOpaiit, 2022. — 291 c. (311€KTpOHHBIN y4eOHUK)

2. [lleromuxuna, H. A. O6mas xumus: yueonuk ans CIIO / H. A. llleronuxuna, JI. B. Munaesckas. —
Cankr-IlerepOypr: Jlanp, 2021. — 164 c. (351eKTpOHHBIN y4EOHUK)

3. Hukonsckuii, A. b. Xumus: yueOHUK U MPAKTUKYM AJIs CpelHEro npodeccuoHanbHOro oopazosanus / A.
b. Hukonbckuii, A. B. CyBopoB. — 2-e u3f., nepepal. u non. — Mocksa: M3aarensctBo FOpaiit, 2022. — 507
C. (3NEeKTPOHHBIN YUeOHHK)

4. Xumus: yaeOHMK JUIs cpeaHero mnpogeccuoHansHoro odpasosanus / F0. A. Jlebenes, I'. H. ®anees, A.
M. T'ony6eB, B. H. [llanosan; mox obmeit penaxmueii I'. H. ®aneeBa. — 2-e uzn., nepepad. u gon. — Mocksa:
WznarensctBo FOpaiit, 2022. — 431 c. (37€KTpOHHBIN y4eOHUK)

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH

1. CnankoB u gap. Xumust Ui npodeccuid M CHelHUalbHOCTeH TEeXHUYECKOro mnpoduis (JIEKTPOHHOE
npuioxenue). — M.,2017
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N

I'a6puensu O.C., Octpoymon M.I'. Xumust 11t mpodeccuii u crienuaabHOCTeH eCTeCTBEHHOHAaYYHOTO
npoduis: y4eOHHK I CTYJIEHTOB MpodecCHOHAIBHBIX 00pa30BaTEIbHBIX OpTraHU3aIlMii, OCBAWBAIOIINX
npodeccun u cienuainpHoctu CI1O. — M., 2017
3. labpuensa O.C. u np. Xumus. [Ipaktukym: ydeb. mocobwe sl CTYASHTOB MPOdheCcCHOHATBHBIX

o0pa3oBaTeNnbHBIX OpraHU3aIlHi, OcBanuBaronuX npodeccuu u crenuansHoctu CI1O. —M., 2017
4, INabpuensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1auu 1 ynpakHEHHs: yue0. mocoOue Uil CTYJEHTOB

npodeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3aIMid, ocBanBamuX npodeccun u cnenuaibHoctu CIIO.

- M., 2017
S. Epoxun HO.M., KoameBa MN.b. Xumus ans mnpodeccwii M CrHeMUaTIbHOCTEH TEXHHYECKOTO H
€CTECTBEHHOHAYYHOT0 Mpoduiel: y4eOHUK [UIsi CTYACHTOB Npo(ecCHOHANBHBIX 00pa3oBaTeNbHBIX
opranm3anuii, ocBauBaronux npodeccuu u crnenuanpbHoctu CI10.— M., 2016

3.2.3. UuTepHeT-pecypchbl

1. hvsh.ru — Xypuan «Xumust B IKoOJIE».

2. https://postnauka.ru/themes/chemistry — nexiuu o xumuu Ha caiite [loctHayka. http://gotourl.ru/4780
(http://elementy.ru/)

HayuHo-nonyssipHbIi IPOEKT «JIeMeHTHI 000N Haykn» ((pu3nka, XMMHUs, MATEMaTHKa, aCTPOHOMUS, HAYKH
0 ’KHM3HH, HayKu 0 3emiie). HoBocTH HayKu, KHUTH, HAyYHO-TIONMYJISIPHBIE CTaThH, JIEKIIUH, SHIIUKIIOTICAHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayyHO-nonyJisspHOro KypHana «llorenunam». XKypnan uzgaércs ¢ 2005 r., ¢ 2011 r. — paznen «Xumus».
4, http://gotourl.ru/4785 (http://www.hij.ru/)

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

4. KoHTpPOJIb ¥ OLIeHKA Pe3yJIbTATOB OCBOEHUS AU CHMIIIMHBI
KoHTpo/Ib U OLEHKa PacKpHIBAIOTCS Yepe3 YCBOCHHBIC 3HAHHUS M MPUOOpETEHHBIE OOYUYAOIMIMMUCS

YMCHHUSI, HampaBlIeHHbICE Ha (opMmupoBaHWE OOMMX M MPOPECCHOHATBHBIX KOMIETeHIHNA. KommereHmum
JIOJDKHBI OBITH COOTHECEHBI C MMPEIMETHBIMU PE3YJIbTaTaMHU.

Ne Monys, / Pasnen Pe3yabTaT 00yueHus OueHovHbIe MepPONIPUATHSA OK
/ Tema
| |OcHoBHO# MOayJIb
1 |Pazgea 1. ®opmyaupoBaTh 6a3oBble
OcHoBBI MOHSATHS U 3aKOHBI XMMHMHU
CTPOCHHS
BellecTBa
1.1 |Crpoenue atomoB |COCTaBIATH XUMHUUECKUE 1. Tect «CTpoeHue aToMoB OK 02
XUMHUYECKUX (bopMyIbl coeTMHEHMI B XUMUYECKUX DIIEMEHTOB U OK 04
JJIEMEHTOB U COOTBETCTBHUH CO CTENEHBIO |[IPUPOAA XUMUUECKOM CBSI3H».
IpUpoaa OKHCJIEHHUS] XUMHUYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHYECKON AIIEMEHTOB, UCXOJIS U3 XUMHYECKHUX HOopMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX CO€IMHEHUHN
AIIEKTPOOTPHULIATETLHOCTH  |(OKCHIOB, CYIb(PHUAOB,
TUAPUJIOB U T.I1.).
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Mopyas / Pa3nen

Ne PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
/ Tema
1.2 |[lepmomuueckuii |XapakTepu3oBaTh [IpakTuko-opuentupoBanusie  |OK 02
3aKOH M TaOJHMIa |XUMHYECKHUE SJIEMEHTHl B |TEOPETHUYECKHE 3aJaHHs Ha OK 09
JI.U. MenzeneeBa [COOTBETCTBHHM € MX XapaKTepU3aluo XUMHUECKUX
HIOJIOKEHHUEM B 51eMeHTOoB: «MeTtaunyeckue /
NEpUOJINYECKOH CUCTEME  |HEMETaJlJIMueCKue CBOICTBA,
XUMHUYECKHX 3JIEMEHTOB JIEKTPOOTPHULIATEIBHOCTD U
1. Menneneesa CPOJICTBO K JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOEHUEM U
IIOJIOKEHHUEM B IEPHOANYECKON
CHCTEME XUMHUECKUX
snemeHnToB .M. MenaeneeBay.
2 |Pa3pmen 2. CocraBasatb ypaBHenusi 1 [KonTposabnas padora
XHMHYeCKHe cXeMbl XUMHYECKHX «CTpoeHue BelecTBa u
peaKkuuu peakuuii XMMHYeCKHe peakuun»
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Mopnyas / Pazgen
/ Tema

PesynabTaT 00yuenus

OueHoYHBIC MepONIPUATHS

OK

2.1

Tunsr
XUMHUYECKUX
peakuuii

CocTaBiaTh peakiuu
COCIIMHEHUS, Pa3IIOKEHUS,
oOMeHa, 3aMelIeHuUs,
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIbHbBIE
peaKkuu 1 peakiuun
KOMIUIEKCOOOpazoBaHus (Ha
npuMepe
TUIPOKCOKOMILIIEKCOB
TIOMUHMS U [IUHKA) C
y4acTUEM HEeOpPraHu4eCcKuxX
BEIIECTB

1. 3agaun Ha COCTaBJICHHC
YPaBHEHUH PEAKLIUN:

— COeIMHEHUS, 3aMEICHMUS,
pasnoxeHusi, 0OMEHa U PeaKIui
C y4acTHeM KOMILUIEKCHBIX
COCTMHEHMH (Ha IpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [TUHKA);

— OKHUCIINTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
HCIOJIL30BAHHEM METO/a
3JICKTPOHHOTO OajaHca;

— C y4acTHEeM KOMILIEKCHBIX
COCTMHECHMH (Ha IpuMepe
TUAPOKCOKOMILUICKCOB ITUHKA U
QITIOMUHHUS).

2. 3ajaum Ha pacuer
KOJIMYCCTBCHHBIX
XapaKTePUCTHK MPOAYKTa
pEaKIMK COSTUHEHUST; MaCCOBOM
I 00ObEMHOM TOJIH BBIXOIa
IPOAYKTa PEAKIIUU COCAMHECHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BbEMHBIX OTHOIICHHH I'a30B;
KOJIMYCCTBCHHBIX
XapaKTEPUCTUK UCXOJTHBIX
BEILIECTB U MPOAYKTOB PEAKIINH;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CIIM OJTHO M3 BEIIECTB JIaHO B
BUJIE PACTBOpA C ONPEIETCHHOMN
MacCOBOM J0JIEH PAaCTBOPEHHOTO
BEIIECTBA.

OK 02
OK 09

2.2

DNEeKTPOIUTHYECK
asi IUCCOIMAIAS 1
WOHHBIA OOMEH

CocTaBnsTh ypaBHEHUS
XUMHYECKHX PEaKIUH
MOHHOT'0 OOMEHa C
y4acTHEeM HeOpTraHHYECKUX
BEIIIECTB

1. 3anaHus Ha cOocTaBJIEHHE
MOJIEKYJISIPHBIX M HOHHBIX
pEaKUHUii C y4aCTHEM OKCHJIOB,
KHCJIOT, OCHOBAHHH U COJICH,
MOHHBIX peakUuuil rupoamn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHHSI KUCIOTHOCTH CPE/Ibl.
2. JIaboparopHas paboTa
«Peakmuu ruaponuzay.

OK 02
OK 09
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Mopnyas / Pazgen

Ne PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
/ Tema
3 |Pa3gen 3. HccnenoBats ctpoenue u |KonTposabHas pabora
Ctpoenue u CBOliCTBa «CBoiicTBa HEOPraHUYECKHUX
cBoOiicTBa HEOPraHM4YeCKHUX BelleCTB |BellecTB»
HEOpraHuYecKuXx
BeIleCTB

3.1 |Knaccudukanms, |Knaccudummponars 1. Tect «HomenknaTypa u OK 02
HOMEHKJIaTypa M1 |HEOPraHMYEeCKHUE BEIIECTBA |HAa3BAHUE HEOPTaHMYECKUX OK 09
CTpPOCHHUE B COOTBETCTBHH C UX BEIIECTB UCXOAS U3 UX
HEOPraHUYECKUX |CTPOCHUEM XUMHYECKOH (OPMYIIBI HITH
BEIIIECTB COCTaBJICHUEC XUMHYSCKOMI

(hopMyIIBI HCXOIS U3 Ha3BAHUS
BEILECTBA I10 MEXIYHAPOAHOU
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
110J11 (Macchl) XUMHYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a7aHus 1Mo
KJaccu(puKanuu, HOMEHKIIAType
U XUMUYEeCKUM dopMynam
HEOPTaHWYECKUX BEIIECTB
Pa3INYHBIX KJIACCOB.

4. IIpakTH4ecKre 3alanus Ha
ONpeAeICHUE XUMHYECKON
AKTHBHOCTH BEIIIECTB B
3aBHCHMOCTH BUJIa XHUMHUYECKOU
CBSI3U U THTIA KPUCTAINIMYECKON
PELIETKU.

3.2 |Dusuko- YcTaHaBIMBaTh 1. Tect «OcoOeHHOCTHU OK 02
XHUMHUYECKHE 3aBHCUMOCTH (PU3UKO- XHAMUYECKHX CBOMCTB okcujoB, |OK 09
CBOMCTBa XHUMHYECKHUX CBOMCTB KHCJIOT, OCHOBAHHU,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIIECTB |aM(OTEPHBIX THAPOKCHIOB U
BEIIECTB OT CTPOEHUSI aTOMOB U COJICH.

MOJIEKYJI, 8 TAKXKE TUIIA
KPUCTAJUIMYECKOW pEeHIETKH

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUH XUMHUYECKUX
pEeaKIuii C y4aCTUEM MPOCTHIX U
CJIOKHBIX HCOPTraHNMYCCKUX
BEIIIECTB: OKCHIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKHUX
KHUCJIOT, OCHOBaHHUI 1
aM(OTEePHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
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Mopyas / Pa3nen

Ne PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
/ Tema

XapaKTEePU3YIOLUX UX CBOKCTBA
U CIIOCOOBI MOJTYYEHHUSL.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U NOJy4YECHUE
HEOPraHMYEeCKUX BEIIECTB.
4. JlaboparopHas pabota
«CBoiicTBa METAJIIOB U
HEMETAJLJIOBY.

3.3 |IIpouzBoxacTBO O6ocHoBbIBaTh 3HaueHue u |IIpaktuko-opuentupoannsie  |OK 02
HEOPraHUYECKUX |[IPUMEHEHHE 3a/1aHus 110 COCTABIICHUIO OK 09
BELIECTB. HEOPraHMUYECKUX BEIIECTB B [ XUMUYECKUX PEAKIIUI C
3HaueHUE U OBITOBOM U y4acTHEM HEOpraHMYECKUX
IIPUMEHEHNE B IIPOU3BO/ICTBEHHOM BEILIECTB, UCIOIB3YEMBIX JJIS UX
OBITY U Ha JeSITeIbHOCTH YEJIOBEKA UX |MACHTUDHUKALMU U
IIPOU3BO/ICTBE (bU3UKO-XUMUYECKHUMHU IPOMBIIIJIEHHBIX CIIOCOO0B

CBOMCTBaMH IIOJIy4YEHUSL.

4 |Pa3nen 4. HccaenoBats ctpoenue u  |KonrpoJsabnasi paéora
Crpoenne n cBoiicTBa oprannyeckux |«CTpoeHue u cBoiicTBa
cBoOiicTBa BellecTB OpPraHu4yecKuX BellecTB»
OpraHn4yecKux
BellecTB

4.1 |Knaccudukanus, |Knaccupunmponarsb 1. 3ajaHus Ha cOoCcTaBJIEHUE OK 02
CTPOCHUE U OpPraHMYeCKHE BEUIECTBA B |HA3BaHUU OPraHUYECKHUX OK 09
HOMEHKJIAaTypa COOTBETCTBUU C UX COEMHEHUI 110 TPUBUATIBHOU
OpPraHUYECKUX CTPOEHUEM WIM MEXAYHapOAHON
BELIECTB CHUCTEMATUYECKOU

HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJIEHUE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyII
OpPraHMYECKUX BEILECTB
OTJENbHBIX KJIACCOB.

3. 3aaum Ha onpeaeneHue
npocreiieit GopmMyIbl
OpPraHMYECKON MOJIEKYJIBI,
HCXOJS U3 JIEMEHTHOI'O COCTaBa
(B %).

4.2 |CsoiicTBa YcranaBiuBaTh 1. 3amaHus Ha cocTaBiIeHUE OK 01
OpraHUYeCKUX 3aBHCUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COECIMHEHU I XUMHYECKHX CBOWCTB peakIuil ¢ yyacTueEM OK 04

OPraHWYECKHX BEIIECTB OT |OPraHMYECKUX BELIECTB Ha OKO07
CTPOEHMS MOJIEKYJ OCHOBAHHUU UX COCTaBa U OKO09

CTPOCHHSI.
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Mopnyas / Pazgen

Ne PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
/ Tema

2. 3ajaHus Ha COCTaBJIECHUE
YPaBHEHUN XUMUYECKUX
peaKIuii, WIUTFOCTPUPYIOLIUX
XMMHUYECKHE CBOWCTBA C yUYETOM
MEXaHU3MOB ITPOTEKAHMSI
JAHHBIX peakLUuil u
TEHETUYECKOM CBA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSM PeakLuil ¢
Yy4aCTHEM OpPraHUYeCKUX
BEILIECTB.
4. JIaboparopnas paboTa
«IlonydeHnue sTuneHa u
W3YYEHHE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBeIBaTh 3HaueHue u |IIpaktuko-opuenruposannsie |OK 02
BELIECTBA B IPUMEHEHHUE OPraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 09
KHU3HEESATEIbHOC |BELECTB B OBITOBOM U XUMHUYECKUX PEaKLU ¢
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPraHUYECKUX
IIpon3BOACTBO U |/1€ATEIILHOCTH YEJIOBEKA UX |BELIECTB, UCIOIb3YEMBIX JUIS UX
IIPUMEHEHHE (U3UKO-XUMUYECKHUMHU UICHTU(PUKALIMU B OBITY U
OpPraHNUYeCcKuX CBOWCTBaMHU IPOMBIIIJIEHHOCTH.

BEIIECTB B
MIPOMBIIIJIEHHOCTH

5 [|Pazpen S. HccnenoBats pasHoBecue |KonTposabHas padora
Kunernuyeckue U (M CKOpPOCTh XUMHYeCKUX |«CKOpOCTH XUMHYECKOM
TepMOAMHAMMYEC |peaKI Ui peakuuu U XUuMH4YecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUSA
XHMHYECKHX
peakuui

5.1 |Kunernueckue Hccnenosars BIUsSHUE 1. JTaboparopHas pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTpaluu BBIOOP: OK 02
MPOTEKaHUs pearupyromux BeniecTB 1 |— «Onpexaenenue 3asucumoctu  |[OK 04
XUMHUYECKHX TEMIIEpaTypbl HA CKOPOCTh |CKOPOCTH PEAKIUHU OT OKO07
peakuuit XUMHYECKHUX PeaKIun KOHIIeHTpauuu pearupyromux |OK09

BEIIECTBY;
— «Onpenenenne 3aBUCUMOCTH
CKOPOCTH PEAKIH OT
TEMIIEpaTypbI».

2. IIpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKHE 3aJaHusI Ha
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Mopyas / Pa3nen

Ne PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
/ Tema
aHanu3 (paKkTOPOB, BIUAIOLINX
Ha U3MEHEHUE CKOPOCTHU
XUMHUYECKON peakiuu.

5.2 |Tepmomunamuuec |(MccnenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TemnoBbix (OK 01
Kue W3MEHEHUS KOHLeHTpanuu |3¢dexToB xumudeckux peakmuii [OK 02
3aKOHOMEPHOCTH |BEILECTB, PEaKLIUU Cpebl U (M onpeaeneHue tumna peakuun  |OK 04
MPOTEKAHHS TeMIIepaTypbl Ha cMelleHue (o TemnoBomy 3¢ dekry: sx3o- |OKO07
XUMHYECKHUX XMMHUYECKOTO PABHOBECUSL |1 DHIOTEPMUYECKUE). OKO09
peakuui. 2. [IpakTUKO-OpUEHTUPOBAHHbIE
PaBHOBecue 3a/laHus HA IPUMEHEHUE
XUMUYECKUX npuniuna Jle Hlatense qs
peaxuui HaXO0’KJICHUs HallpaBJICHUS

CMEILEHUS PABHOBECHS
XMUMHUYECKOHN peakuy U aHaJIu3
(akTOpOB, BIUAIOIIUX HA
CMEILIEHNE XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTtopHast pabota
«W3yueHne BIMAHUS Pa3IMUHbIX
(akTOpOB Ha CMELICHUE
XUMHUYECKOT'O PAaBHOBECHUS.
6 |Pa3men 6. HccaenoBats qucnepcubie | KonTposabHasi padbora nmo treme
JAucnepcHbie CHCTEMBbI «/lucnepcHbie cCHCTEMBbD)
CHCTEMbI

6.1 |ducnepcHbie Pa3nuuyars HCTUHHBIE 1. 3amaun Ha IPUTOTOBJICHHE OK 02
CHCTEMBI U pacTBOPBI, KOJJIOUTHBIE pacTBOpPOB. OKO07
(bakTopsl UX pacTBOPLI U 2. IIpaktuko-opueHrupoBanssie |OK09
YCTOWYMBOCTHU rpyOOaHCIIEpCHBIE CUCTEMBI |pacUeTHBIE 3a/1aHus Ha

Ha OCHOBE XHMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,

AKCIIEPUMEHTA HCIIOJIb3yeMbI€ B OBITOBOM U
MPOU3BOACTBEHHOMN
JEATEIIBHOCTH YEJIOBEKA.

6.2 |HUccnenoBanue HccnenoBath pusnko- JIaGoparopHas paboTa (Ha OK 01
CBONCTB XUMUYECKHE CBOMCTBA BBIOOD): OK 02
JUCIIEPCHBIX pa3IMYHBIX BUJIOB — IIpurorosnenue pacrsopos; |OK 04
CUCTEM JUCIIEPCHBIX CUCTEM — Uccnenosanne qucnepcHeix  (OK07

CHCTEM. OKO09
7 |Pazmen 7. HccaenoBartsb cBoiicTBa
KauecTBennble |OPraHHYECKUX U
peakuuu HEOPraHU4eCcKUX BellecTB
oGHApY:KeHHs € MCII0JIb30BAHUEM

OPraHUu4YeCKHUX U

Ka4eCTBEHHbIX peakiuii
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Mopyas / Pa3nen

Ne PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
/ Tema
HEOPraHU4eCcKHX
BellleCTB

7.1 |O6HapyxeHUE HccnenoBath 1. JlaboparopHas pabota (Ha OK 01
HEOPraHWYECKUX |KA4ECTBEHHBIC PEAKLIUU BBIOOD): OK 02
KaTHOHOB U HEOPraHWYECKUX BEIIECTB |— AHAUIMTUYECKUE PEAKIIMHU OK 04
AHHUOHOB kaTuoHOB [-VI rpymnm; OKO07

— AHUIUTUYECKHUE PEAKIIMU OKO09
AHHOHOB.

2. IlpakTyeckue 3a1anus HA
COCTABJICHUE YPaBHEHUU

peakxiuii 0OHapy>KEeHUS

KatuoHoB [-VI rpynm u

AQHUOHOB, B T.Y. B MOJICKYJISPHOMN

¥ MOHHOM (popmax.

7.2 |OOHapyxeHHuE Hccnenosarb 1. Jlaboparopuas paborta (Ha|OK 01
OpraHNUYeCKHUX Ka4eCTBEHHbBIE PEAKLIMU BBIOOD): OK 02
BEIIECTB opranndeckux coenquHeHui |— KadectBennnie peakiuu Ha|OK 04
OTAEIbHBIX OTJEJIbHBIX KJIACCOB OT/CIbHBIC knaccel|OK07
KJIACCOB C OpPraHUYECKHUX BEIIECTB; OKO09
HCHOJb30BAaHUEM — KauecTBeHHEBIN aHaJu3
Ka4yeCTBECHHBIX OPraHUYECKUX COCIMHEHUM 10
peakmuit (O YHKIIMOHAIBHBIM TPYIITIaM.

2. Ilpaktuueckue 3amaHusi Ha
COCTaBJICHHE Ka4yeCTBEHHBIX
peakuuii oOHapy>XKEeHHUS
OpPraHUYECKUX COCTUHEHUM.
Il |[Ipuxaagnoii Moayab
8 [Pa3pmen 8. OuenuBarp nociaeacTeus |3ammra Keica (¢ yuerom
Xumus B ObITY M |OBITOBOI 1 Oyayuweil npodeccuoHaJIbHOM
NPOM3BOJACTBEHH (NIPOM3BOJACTBEHHOM JAesiTeJIbHOCTH)
Ol 1eSITeIbHOCTH |1eATeJIbHOCTH YeJIOBEKA ¢
yeji0BeKa MO3MIHI YK0JIOrHYECKOI
0e30macHOCTH
Xumus B ObiTy 1 |OnienuBath nocnenactsus — (Ketic (¢ ygerom  Oymymeii|[OK 01
MPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaATBHON OK 02
U IEATeIbHOCTH  |IIPOU3BOJICTBEHHOM JeSTeTLHOCTH ) OK 04
YyeJIoBeKa JIeSTeIIbHOCTH YelloBeka ¢ |Bo3MOXKHEIE TEMBI KEHCOB: OKO07
MO3HIIUM AKOJIOTHUECKOMN 1. Iloremnmenme knumara u|OKO09
0€30IMaCHOCTH BBICBOOOXK/ICHHE ra3oBbIx | [1IK
TUAPATOB CO IHA OKEaHa. 1.1-
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Ne PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
/ Tema
2. bynymwme wmarepuansr qms|lIK 1.4
aBua-, MalIuHO- u(IIK
pUOOPOCTPOCHUS. 2.1-
3. Homeie wmarepuansl is(lIK 2.4
COJTHEUHBIX OaTapeit.
4. JlekapcTBa Ha  OCHOBE
pacTUTEIbHBIX MIPENapaToB.
9.1 |Pa3zgen 9.1. HNurepnperuposars 3ammra y4yeOHo-
HccnenoBanue u |XMMHU4YeCKHeE MPOLECCHI M (MCCJIEI0BATEIHLCKOI0 MPOEKTa
XUMHYECKUI siBJIeHus B Ouocepe (c yuerom Oynymeit
aHaJIu3 00beKTOB npogeccHOHATbHOM
onocdepnbl AesiTeJIbHOCTH)
9.1.1{OcHoBBI BoimonnsaTe nonueit mukia | 1. JlabopaTtopuas pabora OK 01
nabopaTopHOH AKCIEPUMEHTAIBHOTO «OcHOBBI TabOPaTOPHOI OK 02
MPAKTUKH B HCCIIEIOBAHUSA C IIPAKTUKUY. OK 04
PO eCCUOHAIBH  |COOJIOICHUEM TPABHIT 2. TunoBsle pacueTsl MO OKO07
bIX J1abopaTopusx |0e30macHOro oOpalleHus C |TeMaTUKe HKCIIEPUMEHTA. OKO09
BellleCTBaMU U 3. 3agaun Ha BEIUYHUCIIEHHE IIK
1a60paTOPHBIM CpPEAHEro 3HAYCHUS 1.1-
00opyI0BaHEM SKCIepUMEHTAIbHBIX JaHHbIX, |[1IK 1.4
MOTPEMIHOCTH. [IK
4. IlpencraBnenue pe3ynpraTtoB |2.1-
SKCIIEPUMEHTA B PA3JIMYHON [IK 2.4
dhopme (Tabauna, rpaduk,
OTYET, TOKJIAJ, PE3CHTAIH).
9.1.2 | XuMmuueckui Hccnenosats xumuueckuii |1. Tect «CBOMCTBA U COCTaB OK 01
aHanu3 npo0 BOJBI|COCTaB MPOO BOJIBI BOJIBIY. OK 02
2. 3amanne «XUMHYECKHIT OK 07

COCTaB BOJIbI, TUTI BOJBI
CIOCOOBI €€ MPUMEHEHUSD (C
WCTIOIH30BAaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IlpakTuKO-OpUEeHTUPOBAHHbBIE
TEOpEeTUYEeCKHE 3aJJaHNs Ha
COCTaB BOJBI M CLIOCOOBI
BBIpa)KEHUsI KOHIEHTpaLUi 1
nepecyeT KOHIIEHTpaIuii (¢
WCTIOJIh30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BEIOOD:

— Ouncrtka BOJbI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl u ee
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Ne PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
/ Tema
KHUCJIOTHOCTH;
— OrnpezienieHne KECTKOCTU
BOJIBI U CITIOCOOBI €€
yCTpaHEeHHUsI.

9.1.3 | Xumudeckuii Uccnenosars xumuueckuit | 1. Tect «Oprannyeckue u OK 01
KOHTpPOJIb COCTaB IIPOAYKTOB IIMTAHUsl |HEOPraHUYECKUE BEIECTBA, OK 02
KayecTBa BXOJsilIKME B cocTaB nmpoaykToB (OK 04
MPOAYKTOB MATAHUS. OKO07
MUTaHUSA 2. IIpaktuko-opueHtupoBanubie [OK09

3aJaHus M0 KyJIMHAPHOMN [IK
TEMaTHKE. 1.1-

3. JlaboparopHas paboTta (Ha K 1.4
BBIOOD): IIK

— O0GHapy»xeHne HUTPATOB B 2.1-
IPOJIYKTaX MUTAHUS; [IK2.4
— HccnenoBanue npoayKToB

MUTaHMS HAa HAJIMYUE YTIIEBOJIOB

(MyKa, TBOPOT, MOJIOKO, HOTYpPT)

Ha HAJIMYKE YTIIEBOJOB

(kpaxMma, IJII0K03a, caxapo3a).

9.1.4 | Xumunaeckwuii UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuii |OK 01
aHaiu3 1mpoo COCTaB MPOO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
MOYBbI OpPTraHUYECKUX YIOOPEHUIN. OK 04

2. 3ananue «B3auMocBs3b OKO07
cOCTaBa MMOYBHKI, TUI MOYBEI 1 ee |OKO09
Ha3HAYCHUS». IK

3. JJaboparopHas paboTa (Ha 1.1-
BBIOOD): IIK 1.4
— ObHapyxeHue IK
HEOpTraHWYecKuX mpumeceit B |2.1-
poOax MOYBbI; 1K 2.4

— Onpenenenune pH BoaHOM
BBITSKKH ITOYBBI, €€
KHCJIIOTHOCTH U ILEJIOYHOCTH.

38



Mopnyas / Pazgen
/ Tema

PesynabTaT 00yuenus

OueHoYHBIC MepONIPUATHS

OK

9.15

UccnenoBanue
00BEKTOB
ouocdepsl

HccnenoBaTh XUMHYECKUI
coctaB 00beKTOB Onochepsl
Ha IIpUMEpPE MPOAYKTOB
MMUTAHMS, BOJBI ¥ ITOUYBBI

YueOHO-ucCIe0BaTeIbCKHI
MPOEKT B obnactu
HCCIIENOBaHUS 00BEKTOB
ouocdepsl.

Bo3MoskHBIE TEMBI IPOEKTOB:

1. Uccnenosanue cocTaBa
MHHEPAIbHOU BOJIbI Hu
pEeKOMEHaluu 1o ee
HCIIOJIb30BaHUIO.

2. HccnenoBanue
pa3pyuIarmIero JIEeNCTBUSA
MIPUPOTHOM BOJIBI Ha
CTPOUTEILHBIE MAaTEPHAIIBI.

3. CocrapieHnue MPOEKTa
I[BETHUKA/0TOpOoaa/cana B
3aBHCUMOCTHU oT cocTaBa
POAHATH3UPOBAHHBIX TTOYB.

4, CocraBieHue
cOQIaHCUPOBAHHOTO MEHIO Ha
JeHb (HeIen0) B 3aBUCHUMOCTH
OT COJEpPKAHHUS XUMHYCCKUX
Makpo ¥ MHUKPOAIJIEMEHTOB B
MPOAYKTaX MUTAHUS.

5. HccaemoBanue  KadecTBa
IMUTHEBOM BOJIEI.

6. Uccnenosanue po6
BOJIOTIPOBOJTHOM BO/JIbI Ha
npeaMeT YCTpaHEHHS
KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIBCKOXO035MCTBEHHOM
NeSTeTbHOCTH.

OK 01
OK 02
OK 04
OKO07
OKO09
IIK
1.1-
IIK 1.4
IIK
2.1-
IIK 2.4
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