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PabGowas mporpamma pa3paboTaHa B COOTBETCTBHM C TpeboBaHusiMu DenepanbHOTO
roCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTaHJApPTa CpelHEro mpodecCHOoHaIbHOr0 00pa3oBaHuUs
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(3apeructpupoBanHoro MunucrtepctBoM toctuiiuu PO 04.12.2023, peructpaunonsbiii  No
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@enepanbHBIM  TOCYIAPCTBEHHBIM OIOJUKETHBIM ~ 00pa30BaTENbHBIM  yUPEXKJICHUEM
JOTIOTHUTEILHOTO pohecCuoHaTBLHOTO o0Opa3oBaHus «UHCcTuTyT pa3BUTHUA
npodeccuonansuoro obpazoanus («d®I'BOY IO HPIIO») B kadecTBe NPUMEPHOIN
IporpaMMbl JUIsl peajn3allid OCHOBHOM mNpodeccuoHaNIbHON 00pa3oBaTeNbHON MpOrpamMMbl
CIIO Ha 6a3e OCHOBHOTO O0IIEro 0O0pa3oBaHUs C MOJYYSHHEM CPEIHEro 00Iero oopazoBaHus
(mpotokost Ne 14 ot 30 HOs10pst 2022r.)
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1 OBIIASI XAPAKTEPUCTUKA PABOYEHW ITPOT'PAMMBI YYEBHOMN
JAUCHUIIJINHBI
1.1 MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi POrpaMMbl:
OO6meoOpa3oBaTenbHas JUCHUILUIMHA «XHUMHS» U3ydaeTrcs Ha 0a30BOM YpOBHE B
0011e00pa3oBaTeIbHOM IUKIIE Y4eOHOTO TIaHa OCHOBHOUM NPpOo(eCCHOHATBHONM 00pa30BaTEIIbHON
nporpammbl 1o crienranbHocTH 21.02.01 Paspaborka u 3kcruryatanus He(PTSHBIX M Ta30BBIX
MecTopokaeHuit u Ha ocHoBe OT'OC COO.
1.2 Leau 1 miIaHupyemMblie pe3yJabTaTbhl 0CBOCHUS IMCHUILINHbI:
1.2.1. eau AUCUMILINHDBI
dopMHUpOBaHUE Y CTYJECHTOB MPEICTABICHUS O XUMUYECKOW COCTABIISIFOIICH €CTeCTBEHHO-
HAyYHOW KApTHUHBI MHUpa KaK OCHOBBHI MPUHSTHUS PEUICHUH B >KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MTOBEICHUA B IPUPOJHOM cpejie.
1.2.2. llnanupyembie pe3yJbTaThl OCBOEHHS 001e00pPa30BaTeIbHON AUCHHUILIMHBI B

coorBercTBHH ¢ PI'OC CIIO n Ha ocnoBe PI'OC COO:
Ocoboe 3Ha4eHue AUCHMILVINHA UMeeT npu popmupoBanum u passutun OK u IIK.
OK 01, OK 02, OK 04, OK 07, I1K 1.3.

Koa n HaumeHoBaHmne
hopmupyembix
KOMIIeTeHI il

l'l.naﬂupyeMue pe3yJibTaThbl OCBOCHUS NHCHMILINHBI

Oomue

I[ucummnﬂapﬂue

OK 01. Beibupats
CHOCOOBI peIIeHUs
3a1a4y
npodeccCHOHANILHOM
JeSITEIIbHOCTH
HPUMEHUTEIBHO K
Ppa3IHYHBIM
KOHTEKCTaM

B 4acTu Tpy10BOro BOCIIUTAHHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTH
MacTepCTBa, TPYAOII00ue;

- TOTOBHOCTh K  AaKTHBHOW  JICSATEIBHOCTH
TEXHOJIOTHYECKOH M COLMAlIbHOW HAIpaBJIEHHOCTH,

CIOCOOHOCTh ~ MHULUMPOBATh, IUIAHUPOBAaTh N1
CaMOCTOSITENILHO BBIIOIHATE TaKyIO JeSTeIbHOCTD;

- HHTEpeC K Pa3IUYHbIM chepam
podeCCUOHANBHOM AEATENbHOCTH,

OsnageHue YHUBEpPCAIbHBIMU y4eGHBIMI
[103HABATEIbHBIMU JICHCTBUAMHU:

a) 0a30BbIC JJOTMYECKUE ICHCTBHSA:

- CaMOCTOSITEIEHO (hopmynpoBaTh u

aKTyalu3upOBaTh MPOOIEMy, pacCMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIH TPU3HAK WK
OCHOBAaHMSl JUI1 CpaBHEHHS, KiIacCHPUKAIMU H
0000111eHN S,

- ompemeNsiTh LEIH JesATEIbHOCTH,
apaMeTphl ¥ KPUTEPHH HX JTOCTHKECHHUS;
- BBUSIBJSITH 3aKOHOMEPHOCTH M TPOTHBOpEYHS B
paccMaTpUBaeMBIX SIBICHHUSX;

- BHOCHTb KOPPEKTHBBI B JICSTEILHOCTD, OIICHUBAThH
COOTBETCTBHE PE3yJbTATOB I[ESAM, OLCHUBATDH
PHICKY IIOCTIEICTBUH JIEATEILHOCTH;

- pa3BHBaTh KPEATHBHOE MBINUICHHE IIPU PEIICHHUI
JKM3HEHHBIX PO0JIeM

6) 6a30BbIC HCCIICIOBATEIIBCKUE JICHCTBUSL:

- BJIaJIETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIBLCKON 1
MPOEKTHOH EATENbHOCTH, HABBIKAMHI Pa3pEIICHHs
npobiem;

- BBUBJIATH IIPUYMHHO-CIICJCTBEHHBIE CBS3H U
aKTyalIM3upOBaTh 3a/a4y, BBIABUTAaTh THIIOTE3y €€
pereHns, HaXOJUTh apryMeHTBI VISt
JIOKa3aTeNbCTBA CBOMX YTBEp)KACHWH, 3a1aBaTh
mapaMeTpsl U KPUTEPUH PELICHHSE;

- QHANM3MPOBATh IIOJTYyYCHHBIC B XOIE PELICHUS
3a/1a4M  pe3yJbTaThl, KPHTHYECKH OLCHHWBATH HX
JTIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MCHEHHE B
HOBBIX YCIIOBHSIX;

- yMeTb IIEPEHOCHTH 3HAHHS B IO3HABATENBHYIO U
MPAKTHYECKYIO 00IACTH KUZHEASSITETLHOCTH;

3a/1aBaThb

- yMerTb HHTETPUPOBATh 3HAHHWSA W3 Pa3HbIX
MPeIMETHBIX 00JIacTeif;
- BBIBMraTh  HOBbIE  WJEH,  [peIarath

OpPHUTHHAJIBHbIE TIOIXO/Ibl U PEIICHUS;
- CITOCOOHOCTH MX MCIOJIb30BaHUS B
TO03HABATENbHOM U COIMATIbHOM MPaKTUKe

- BJIQJICTh CHCTEMOW XUMHUYECKHX 3HAHHI, KOTOpas BKJIIOYACT:
OCHOBOITOJIATAIOIINE MMOHATUS (XMMHUYECKUH JJIEMEHT, aToM,
SNIEKTpOHHas 000/IouKa aroma, s-, p-, O-3JIEKTPOHHbIE
opOuTamM  aTOMOB,  HOH,  MOJICKyJa,  BaJCHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHHS, XMMHYECKas
CBS3b, MOJIb, MOJSIDHAs  Macca, MOJAPHBIA  00BeM,
YIJICPOIHBIA CKeleT, (pyHKUMOHANbHAs TpyIa, paIuka,
U30MEpHsi, HU30MEPbI, TOMOJIOTMYECKUH psill, TOMOJIOTH,
YIJIEBOJOPO/bI, KHCIOPOA- M a30TCOAEPKALIUE COCAMHEHUS,
OMOJIOTHYECKH aKTHBHBIC BEIIECTBA (YIJICBOJBI, JKUPBI,
Oenku),  MOHOMEp,  IOJHUMEp,  CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHbIE COCTUHEHUS, KPUCTAIIIMYECKAst
peleTka, THUMBI XUMHYECKUX PpEaKUUi  (OKHUCIMTEIIBHO-
BOCCTAHOBUTENBHBIE, HK30-M JHAOTEPMHUYECKHE, PEaKIHUU
HOHHOTO OOMEHa), PacTBOp, AJIEKTPOJHUTHI, HEIIEKTPOIHTHI,
JIIEKTPOJIMTHIECKAsT JTUCCOIMALINS, OKHCJIUTEb,
BOCCTaHOBHUTEIb, CKOPOCTB XUMHYECKOH peaKuuH,
XMMHYECKOE paBHOBECHE), TEOPUM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOGHHsI OpraHMYeckHX BemecTs A.M.
ByrnepoBa, TeopHsi  DJNEKTPOIMTHYECKOH  IHCCOLMAIHH,
nepuoaudeckuil 3axkon .M. MenzeneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XHUMHH,
(axToNornyeckne  CBENSHWS O  CBOMCTBaX, COCTaBe,
MOJYYeHUH U OE30IIaCHOM HCIOJIb30BAaHMM Ba)KHEUIIUX
HEOPraHMYEeCKHX M OPraHHYeCKHX BEIIeCTB B OBITY U
MPaKTHYECKOH AeSITETEHOCTH YelI0OBEKa,;

- YMETh BBIBIISITH XapakTEpPHbIC NPHU3HAKK U B3aHMMOCBS3b
N3YYSHHBIX ITOHSATHH, IPUMEHSTh COOTBETCTBYIOIINE MTOHSTHS
IPH  OIMCAaHUH CTPOSHWS ¥ CBOMCTB HEOPraHWYECKHX H
OpPraHMYeCKUX BEIIECTB M UX MPEBPALICHUI; BBISBIATH
B3aUMOCBSI3b  XMMHUECKHX 3HAHMH C TOHATHUSAMHA U
IIPEeJICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- yMeTb  WCIOJb30BaTh  HAMMEHOBAHHA  XUMHYECKHX
COSMHEHUH MEXIYHApOILHOTO COI03a TEOPETHYECKOW U
NPUKIATHON XHMHH W TPHBHAIBHBIC HAa3BaHUs BaKHEHIIHX
BEILECTB (3THIIEH, alleTUIIEH, TJIULEPUH, denou,
(dopMmanbaeriy, yKcycHash KHCIOTa, TJIMIMH, YrapHBIH ras,
YIJICKHCIIBIA Ta3, aMMHaK, TallleHas W3BEeCTh, HeTalleHas
W3BECTh, NMUTHEBAs COJa M JPYTUX), COCTAaBIATH (HOPMYJIBI
HEOPTraHMYEeCKHX W OpPraHWYEeCKHX BEIIECTB, YpPaBHEHUS
XUMHYECKHX PEaKIUi, OOBSCHATh MX CMBICI; MOATBEPKIATH

XapaKTepHbIe XHMHYECKUE cBoiicTBa BEIIIECTB
COOTBETCTBYIOIIMMH  JKCIEPUMEHTaMH U 3alUCIMH
YPaBHEHHI XMMHYECKUX PEaKLIHiA;

- yMeThb YyCTaHABIMBATh MPHUHAIICKHOCTh  H3Yy4EHHBIX

HEOPraHMYECKUX M OPraHMYECKUX BEILIECTB K OIPE/AEICHHBIM
KJIaccaM U TpyInaM COeIMHEHUH, XapaKTepU30BaTh UX COCTaB
U BaKHEHIIME CBOICTBA; OINPEACNATh BUABI XUMHYECKHX
cBsi3eil (KOBaJICHTHAs, HOHHAs, METAJUINYECKasl, BOJOPOAHAs),
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THIIBI KPHCTaJUTHYECKHX PpEIIETOK BEIIECTB;
KJIaCCH(UIMPOBATh XUMHYECKHE PEAKIIUH;
- chopmMHpOBaTh  HPEACTABICHUS: O  XHMHYECKOU

COCTABJISAIOIICH €CTECTBEHHOHAYYHOW KapTHHBI MHUpa, POJIU
XUMHU B TIO3HAaHUM SBJICHUH HPUPOJIbBI, B (HOPMHUPOBAHHU
MBIIUICHUST M KYJIbTYPHl JIMYHOCTH, €€ (YHKIMOHAIbHOH
TPaMOTHOCTH, HEOOXOAMMOM I pEIIeHHs IPAKTHYECKUX
3a/1a4 ¥ 3KOJIOTHYECKH 0OOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
37I0pPOBBIO 1 IPHPOIHOH Cperie;

- YMETh IPOBOAUTH PAcyeThl MO XUMHYECKUM (GopMyiaM H
YPaBHEHMSIM XUMHYECKHUX peaKUUH C HCHOJIb30BAHUEM
(u3MUecknX BEIMYMH, XapaKTepU3YIONIMX BellecTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMalbHbIE
YCIOBUsSI) Ta30B, KOJMYECTBAa BEIIECCTBA; HCIIOJIH30BATh
CHCTEMHBIC XMMWYECKHE 3HAHUS IS MPUHATUS PEHICHUH B
KOHKPETHBIX ~ JKM3HEHHBIX  CHTYalUsX, CBA3aHHBIX C
BELIECTBAMH M MX NPHMCHEHHEM

OK 02. Ucnons30Bath
COBPEMEHHBIC CPEJICTBA
MIOMCKA, aHAJIM3a 1
HHTEpIIpeTaliu
uHbOpMaLHU U
uH(pOPMALOHHBIE
TEXHOJIOTHH JUTS
BBITIOHEHUS 33124
npoheccuoHanbHON
JESTEIIBHOCTH

B o6nacTi [EHHOCTH HayYHOTO TTO3HAHHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH M OOLIECTBEHHOH NpaKTHKH,
OCHOBaHHOI'O Ha JIHajiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeCTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE S3bIKOBOM W YHMTATENbCKON
KyJbTYPBl KaK CPEACTBA B3aUMOACHCTBUS MEXKIY
JIFO/IBMH U TIO3HAHUS MHPA;

- OCO3HAaHHEe LECHHOCTH HAYYHOW [eATENbHOCTH,

TOTOBHOCTb ~ OCYIIECTBIIATH  INPOCKTHYIO U
HCCIIeIOBATENbCKYIO ISATENbHOCTh HHIMBUIYaIbHO
U B IpyIIIIE;

OguazeHue YHUBEPCAIbHBIMU yueOHbIMU

[I03HABaTENbHBIMU JIeHICTBUSMU:

B) pabora ¢ uHpopManuen:

- BIAJCTh HABBIKAMH MOJy4eHUs HHpOpMALMH U3
HCTOYHHKOB  pa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYILECTBIIATH IOKCK, aHaN3, CUCTEMAaTH3alHI0 U
HHTEpIpeTanuio HHOPMALMH Pa3INYHBIX BUIOB U
(hopM npencraBiIeHus;

- cO3[aBaTh TEKCTHI B pa3iIM4YHBIX (opMmaTax c
y4eToM Ha3Ha4yeHuss HMHGPOPMALMK M  LIENEBOH

ayJIUTOpHY, BEIOMpas  ONTHMAJBHYIO  (opMmy
IIPeJICTaBICHUS U BU3yalU3alHu;
- OLEHUBATh JIOCTOBEPHOCTh,  JIETUTUMHOCTH

nHPOpPMAIIMH, €€ COOTBETCTBHE
MOPAJIbHO-3THYECKUM HOPMaM;
- WCIONIb30BaTh CpeAcTBa HMH(OPMAIHOHHBIX U

IIpaBOBBIM U

KOMMYHHKAIIHOHHBIX ~ TEXHOJOTHl B  peLICHHH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX u
OpraHM3alMOHHBIX  3a1ad ¢ COOJIO/IEHHEM
TpeGOBaHUI 3PrOHOMHKH, TEXHHKH 0€30IacHOCTH,
TUTHEHBI,  PECYPCOCOEPEKEeHUs, MPABOBBIX U
JTUYECKUX  HOPM, HOPM  MH(OPMAIMOHHON
6€30IaCHOCTH;

- BIIaJICTh HaBBIKAMH PACIIO3HABAHMUS W 3aIUThI
urdopManyu, HHHOPMAIMOHHOH 6E30ITaCHOCTH
JIMYHOCTH;

- yMeTb IUIAHHPOBaTb U  BBHIIONHATH  XUMHYECKUH
9KCIIEPUMEHT (IPEBPAILCHUS OPraHMYECKHX BEIIECTB IPH
HarpeBaHuM, IOJy4EeHUE STHIICHA M H3YYCHHE €ro CBOICTB,
KaueCTBEHHBIC PEAaKIMU Ha albJErHAbl, KpaxMmal, YKCYCHYIO
KHUCIIOTY; AEHATypalusi OCJKOB IPU HArpeBaHWH, LBETHbIC
peakuuu OEJKOB; NPOBOJAMTH PEAKUMHM HOHHOTO OOMEHa,
OIIpeNeATh Cpely BOAHBIX pPAcTBOPOB, KadyeCTBEHHBIC
peakiyy Ha Cyab(aT-, KapOOHAT- U XJIOPHUA-aHHUOHBI, Ha
KaTHOH aMMOHHS;, PEIIaTh SKCHEPHMEHTAIbHBIC 3a[aud IO
teMaM "Meramiel" u "Hemeramiel") B COOTBETCTBHH C
NpaBWJIaAMU TEXHUKHM O€30MacCHOCTH TpH OOpAleHUuH C
BEIIECTBAMHU u 11a00paTOPHBIM 000py10BaHNEM;
NPEJCTaBIATh Pe3yJIbTaThl XUMHYECKOTO OKCIIEpHUMEHTa B
(dopMe 3amucH ypaBHEHHI COOTBETCTBYIOIIUX PEAKIMl U
(hopMyITHPOBaTH BHIBOJIBI HA OCHOBE 3THX PE3Y/IbTAaTOB;

- yYMeTh AaHAJIM3UPOBATh XHMHYECKYI0 HH(OpPMAIHIO,
MOJTYYaeMyI0 W3 DPa3HbIX HMCTOYHHKOB (CPEICTB MacCOBOM
unhopmaimu, cetb MHTepHeT u apyrue);

- BIAAeTh OCHOBHBIMH METOJAMU HAyYHOTO IIO3HAHUS
BEILECTB U XMMHUYECKUX sBJICHUI (HaOnoaeHue, u3MepeHue,
9KCIIEPUMEHT, MOZICTIUPOBAHUE);

- YMEThb IPOBOJIWTH PACUETHl IO XUMUYECKUM (opMylIaM H
YPAaBHCHHSAM XHMMUYECKMX pEaKLUi C MCIOJIb30BaHHEM
(U3MYECKUX BEIMYHMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOH CTOPOHBI: Macchl, 0o0beMa (HOpMalbHBIE
YCIIOBHSI) Ta30B, KOJMYECTBA BEIICCTBA; HCIIONB30BATH
CHCTEMHBIC XHMHYECKHE 3HAHWS U HPUHATUS PELICHUH B
KOHKPETHBIX  JKM3HEHHBIX  CHTyallMsX, CBS3aHHBIX C
BEIIIECTBAMH H MX MPHMCHEHHEM

OK 04. DddextrBHO
B3aHMMOJIEMCTBOBAThL U
paboTaTh B KOJUICKTHBE
¥ KOMaHze

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTIPEIENICHUIO;

-OBJIaICHNE HaBBIKAMH y4eOHO-NCCIIeIOBATENBCKOI,
TIPOEKTHOM M COLMAJIbHOMN eATEIbHOCTH;
OgaziecHHe YHHBEPCAILHBIMA KOMMYHHUKATHBHBIMU
JICHCTBHSIMH:

0) COBMECTHas! eATeIbHOCTb:

- TNOHMMAaThb M MCHOJNB30BaTh IPEHMYIECTBA
KOMaHIHOI ¥ NHANBHAYAILHOU paboThl;

- OpUHMMATh LEIUM COBMECTHOH AEATENbHOCTH,
OpPraHU30BBIBATE U KOOPJAMHHPOBATH ICHCTBUS MO
ee JIOCTIDKEHHMIO: COCTaBIISITh IUIAH JICHCTBHIA,
pacrpenensiTh pojiu C y4eTOM MHEHHH y4aCTHUKOB
00CyXaaTh pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOPJJMHHUPOBATH M BBIIOIHATH PAOOTy B YCIOBHUSIX
peanbHOrO, BUPTYaJbHOTO M KOMOWHHMPOBAHHOTO
B3aMMOJICHCTBUS,

- OCYHIECTBIISITh  ITO3UTHBHOE  CTPATErMYecKoe
MOBEICHUE B PA3IMYHBIX CUTYaLUsX, MPOSBIATH
TBOPYECTBO ¥ BOOOPaKEHHE, ObITh MHUIIMATUBHBIM
OBnajicHHe  YHHBEPCAIBHBIMH  PETYJISITUBHBIMH

- yMeTb IIaHMPOBaTb U  BBHIIONHATH  XUMHYECKUH
9KCHEpPUMEHT (IIPEBpalleHUs] OPraHMYECKUX BEIECTB IIPU
HarpeBaHuH, IOJTydYeHHE JTHICHA M HM3y4YEeHHEe €ro CBOICTB,
KaueCTBEHHBIE PEAaKIHU Ha albJErHAbl, KpaxMal, YKCYCHYIO
KHCIIOTy; JeHaTypanus OelIKOB NpU HAarpeBaHUU, IIBETHEHIC
peakiuu OENKOB; NPOBOAWTH PEAKIMH HMOHHOTO OOMeEHa,
OIpEeNeNATh Cpedy BOAHBIX pPAcTBOPOB, KaueCTBEHHBIC
peakuun Ha cynbpar-, KapOOHAT- W XJIOPUA-AaHUOHBI, HA
KaTHOH aMMOHMS; peIlaTh JKCIIEPHMEHTANIBHBIC 3a7add I0
Temam "Mertambl" u "Hemeraiubl') B COOTBETCTBHH C
MpaBUJIaMUd TEXHHKH O€30MacCHOCTH TpH OOpAIIeHUH C
BEI[eCTBAMHU u 71a00paTOPHBIM 000pyI0BaHHEM;
IpPEeJCTaBIATh Pe3ydbTaThl XUMHYECKOTO JKCIEPHMEHTa B
dopMe 3anmMcH ypaBHEHHH COOTBETCTBYIOIUX pEAKIMH |
(hopMyIIHPOBATh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB




JeHCTBUAMMU:

T) IpUHATHE ceOs U APYTUX JTIOACH:

- IPUHUMATH MOTUBBI M apryMEHTHI APYTHX JIFOACH
IIPH aHAJIM3€ Pe3yJIbTaTOB JESATEIbHOCTH;

- IpU3HABATh CBOE IIPABO U IPABO APYTHX JIO/EH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TTO3HIIHI
JIPYTOTO 4eJIOBEKa;

OK 07. CopeticTBOBaTH
COXPaHEHUIO
OKpYKaloILeH cpelibl,
pecypcocOepeKeH IO,
OPUMEHSTh 3HAHUSI 00
U3MCHEHUH KIIMMAaTa,
[PHHIHIIEI
0epexIIMBOro
HPOM3BOJICTBA,
a¢dexTuBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CHUTYaLHsIX

B 06macTy 5KOIOrHIECKOr0 BOCIHTAHHUS:

- c(hOpMHPOBAHHOCTb 3IKOJIOTHYECKOH KyJIbTYpHI,
MOHMMaHHE BIIHAHMA COLMAJIBbHO-DKOHOMHYECKHX
MIPOLIECCOB Ha COCTOSTHUE NIPUPOJHOM U COLUAIbHON
Cpellbl, OCO3HAaHHME  IVIOOAIBHOIO  XapakTepa
3KOJIOTMUECKUX IPOOIIEM;

- IUIAHUPOBAaHHE M OCYIIECTBICHHE JCHCTBHH B
OKpYXalolleil cpelle Ha OCHOBE 3HAHUA Lelel
YCTOHYMBOIO pa3BUTHUs YEJIOBEYECTBA;

aKTHBHOE HETIPUSATHE JCHCTBHH, NPHHOCAIINX Bpex
OKpYyXarolei cpeze;

- yMEHHE IIPOrHO3MPOBATh  HEOIArONPUATHBIC
JKOJIOTHYECKUE IIOCIEJCTBHS IPEAIPHHIMAEMBIX
JIeCTBUH, PEOTBpPAILATh UX;

- pacIIMpeHNE ONbITa AESITeNbHOCTH YKOIOTUUECKON
HaIpaBJIeHHOCTH;

- OBJIaJIeHHE HAaBbIKaMU y4eOHO-
HCCIIEJOBATENILCKOM, IPOSKTHON U COLIUAIIBHOM
JIeATENbHOCTH;

- chopmMHpoBaTh  MHPEACTABIEHUS: O  XHMHYECKOU
COCTABJISAIOIICH €CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIU
XUMHU B TIO3HAHUM SBJICHUH HPUPOJIbI, B (HOPMHUPOBAHHU
MBIIUICHUST M KYJIbTYPHl JIMYHOCTH, €€ (YHKIMOHAIbHOH
IpaMOTHOCTH, HEOOXOJUMOW JUlsl PpEIIeHUS MPaKTHYECKUX
3a/1a4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
37I0POBBIO ¥ IPHPOIHOM Cpefe;

- yMeTb COOJIFOIaTh TIPaBUIIa SKOJIOIMYECKHU 1IeIIeCO00Pa3HOro
HOBEJICHUS B OBITY U TPYIOBOIl JCATENBHOCTH B LEISAX
COXPaHEHHSI CBOETO 3I0POBbS U OKPYKAlOMIeH MpHPOXHOH
Cpelbl; YYHTHIBATh ONACHOCTh BO3JCHCTBHA Ha HKUBbIC
OpraHW3Mbl ~ ONPEIENCHHBIX ~BEIIECTB, MOHMMAs CMBICI
MOKa3aTes MpeieIbHOM JOMyCTHMOH KOHIICHTPAIIUI

TIK 1.3 OcymectBisaTh
MEPOIPHUSITHS TI0
WHTEHCU(HUKAIMN
100b1uM He(TH U ra3a u
YBEIHYCHHIO
He)TeOTIauM IIaCTOB

-pa3palbaThiBaTh re0IOrO-TEXHMIECKHE
MEPOTIPUSATHS TI0 TIOIEPIKAHIIO H BOCCTAHOBJIEHUIO
paboTOCTIOCOOHOCTH CKBAsKHH;

-IIPUMEHATH KPUBYIO IMaICHUA ,[lOGbI‘{H JUIA1 aHalIn3a
JAUHAMHUKH I[OGLI‘H/I YrII€BOAOPOAHOI'O CBIPhS.

-TIPUHIUITB! IPIMEHEHHS Ollepayii HHTCHCH (UKL,
-METO/Ibl HHTCHCU(DUKALNY JOOBIYN YIIIEBOAOPOIHOTO CHIPbSI.

2.

2.1

CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIHUAILINHBI

O0bem yueOHOM AUCHHMILVIMHBI U BUIbI Y4e0HO# padoThl

Buj yueo6Hoii paboThl

O0beM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaMMbl Y4eOHOM 1M CIHIIIHHbI

78

BT. 4..

Teopernueckoe o0yueHue

22

HpaKTI/I‘leCKI/IC 3aHATUA

54

CamocrosiTenbHas paboTa

Koncynpranuun

3adgera

IIpome:xxyTouHas arrecrauus B ¢popme 1 pepeHIHPOBAHHOIO 2




2.2. TemaTnueckuii IIaH U coiep:kanne y4eOHou qucuumianael OY16.07 Xumus

Koapb!
Obne KOMIIeTeH I,
HanMeHoBaHHe Pa3/e/I0B H M opmupoBanuio
Tem Copep:xanue y4eOHOro MaTeprayia H (P OPMbI OPraHU3ALNH e TeJbLHOCTH 00yYAI0IIHXCH aKa,a. KOTOPbIX
a/ cnocodcTByeT
3JIEMEeHT
NPOrpaMMel
Pa3gen 1. OcHOBBI CTPOEHMS BellleCTBA 4
Tema 1.1. Coaep:xanue yueOHOro MaTepuasia 2 OK 01
Crpoenne atomoB CoBpeMeHHasT MOJETbh CTPOCHHSI aroMa. OJCKTPOHHAs KOoHQurypamms aroma. KiaccHpuKamums XAMIYECKUX -
XUMHUYECKUX JJIEMEHTOB U JJNIEMEHTOB (S-, P-, d-3neMenThl). BaneHTHbie 5eKTpoHbl. BaneHTHOCTh. DIIEKTPOHHAS MPUPOAa XUMHYESCKOW CBSI3H.
NpUpoJa XUMHYECKOIi CBA3H DNeKTpooTpUIaTeIbHOCTE. KOBaneHTHas CBS3b, €€ Pa3HOBHAHOCTH M MEXaHU3MBI 00pa3zoBaHus (OOMEHHBIH W
JOHOPHO-aKnenTopHbIi). MonHas cBA3b. MeTauimueckas cBsA3b. BomopoaHas cBs3b. MeXMONIEKYISPHbIC
B3auMo/ieiicTBUsL. 130TONBI, OCHOBHOE 1 BO30YKJCHHOE COCTOSIHUE aTOMa, THOpUAN3aIs aTOMHBIX OpOuTaien
IIpakTuyeckoe 3anaTue 1: PerieHne npakTUUECKHX 3aJaHUIl HAa COCTAaBJICHUE JNIEKTPOHHO-Tpaduueckux Gopmy 2
aneMeHToB 1 —4 mepuooB. Perenne 3aqanuii Ha UCIOIB30BaHUE XUMHUUECKONH CHMBOJIMKH W Ha3BaHUM COeTUHEHUI
10 HOMEHKJIATYpE MEXIYHapOAHOIO COK3a TEOPETUYECKOW U NPUKIAJAHON XUMUU U TPUBHAJIBHBIX HA3BaHUU NI
COCTaBJIEHUS] XUMUYECKUX (DOPMYI IBYXaTOMHBIX COCAMHEHUH (OKCHIOB, CYNb(HUIOB, THAPUIOB U T.II.) U APYIUX
HEOPraHNMYECKUX COEAMHEHUH OTJENbHBIX KJIACCOB.
Tema 1.2. Ilepuoamuecknii Conep:xanue yueOHOro MaTepuasia 2 OK 01, OK 02
3aKkoH u Ta0anua JI.H. [pakTnueckoe 3ansitue 2: Ilepuoanueckas cucrema xumuueckux snemeHtoB .M. MenneneeBa. ®duznueckuit 2
Menneneena cMmbic [lepuonnyeckoro 3akona .M. MenneneeBa. 3akOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XUMUYECKUX HJIEMEHTOB,
00pa3yeMbIX HMMH IPOCTBIX U CJIOXHBIX BEIIECTB B COOTBETCTBHH C IIOJNIO)KEHHEM XHMMHYECKOTO 3JIEMEHTa B
Ilepuoauueckoii cucreme. MupoBo33peHuecKkoe U HaydyHoe 3HaueHue Ilepuonuueckoro 3akona J[.M. MeHnzeneesa
ITporuossr J[.M. MenneneeBa. OTKPBITHE HOBBIX XMMHUYECKHX 3JEMEHTOB. PelieHune mpaKkTHKO-OPUEHTHPOBAHHBIX
TEOPETHYECKUX 3alaHMi Ha XapaKTepU3alMI0 XHMHUYECKHX OJJIEMEHTOB «MeTamnyeckue / HEeMETaUINYeCKUe
CBOICTBA, 3JIEKTPOOTPULATEIBHOCTh U CPOACTBO K JJIEKTPOHY XMMHYECKUX D3JIEMEHTOB B COOTBETCTBUE C HX
SIEKTPOHHBIM CTPOEHHEM U MOJIOKEHHEM B NEPUOANYECKON CUCTEME XUMUYECKUX eMeHToB J[. M. Menneneesay.
Pa3gen 2. Xumnyeckne peaknuu 6
Tema 2.1.. Tunsl Copep:xanue y4eOHOro MaTepHaJia 6 OK 01
XHMHYECKHX peakuui Knaccuduxanys 1 THIBI XMMHYECKHX PEAKIHIi ¢ y4aCTHEM HEOPraHUYECKHX BelecTB. KoIMuecTBeHHbBIE OTHOIECHHUS 2

DJIeKTPoOJIUTHYeCKAS

B xuMuH. OCHOBHBIE KOJNYECTBEHHBIE 3aKOHBI B XUMUU U PacyY€ThI 10 YPABHECHUAM XUMHWYCCKUX peakum‘/’l. Moub Kak




JUCCOIMAIMS M HOHHBIM
o0MeH

eVHUIIA KOJMYECTBa BemlecTBa. MolsipHas Macca. 3aKOHBI COXpaHEHHs MacChl M JHEPTrHH. 3aKkoH ABOTaipo.
Monspaerii 06beM ra3oB. OTHOCHTENbHAas IUIOTHOCTh Ta30B. Peakmun KOMIUIEKCOOOpa3oBaHHSA C yYacTHEM
HEOpPraHMYECKNX BEHIeCTB (Ha MpHUMEpe THAPOKCOKOMIUIEKCOB LMHKA W aJIOMHHHUSA). YPaBHEHHS OKHCICHHUS-
BoccTaHoBNeHUs. CreneHb okucieHus. OKHUCIUTENb U BOCCTaHOBUTENb. OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE
peakuuu B TMpHUPOJE, MNPOU3BOACTBEHHBIX TMpOIEccax M IKHUIHEACSITENbHOCTH OpraHu3MoB. OKUCIUTETHHO-
BOCCTaHOBUTEJbHBIN MOTEHIMAN cpeapl. COCTaBIEHHUE M YpaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKUUN
METOJIOM DJJIEKTPOHHOTO OanaHca. TUNHMYHBIE HEOPTaHUYECKHE OKHCIUTENIM U BOCCTAHOBUTENH. OJEKTPOJIH3
PacTBOPOB U paciuiaBoB cojieil. Teopus 3meKTpoauTHYecKoi qucconnanuu. Peakuyuu nonHoro ooMena. CocrtaBieHue
peakuii HOHHOTO OOMEHa ITyTeM COCTAaBJICHHS HX IOJHBIX W COKpPAIICHHBIX MOHHBIX YpaBHEHHH. [ maponm3 coeit.
3HaYcHUE THAPOII3a B OMOIOTHIECKUX 0OMEHHBIX Iporieccax. [[puMeHeHne THIPOIN3a B IPOMBIIIICHHOCTH.

IIpakruyeckoe 3anatue 3. «Peakmum ruaponmsay. McciaemoBaHue cpesl pacTBOPOB coliel, 00pa30BaHHBIX
CIIIHBIMU ¥ cJa0BIMH TPOTOJIMTAMH, W MX PEaKIdil ¢ pacTBOpaMH INENOYH M KapOoHata HaTpus. CocTaBieHHE
peakuui THaPOaAH3a COJIEH.

Pasnen 3. CtpoeHue u cBOiicTB

a4 HCOPraHu4eCKUX BEIIECCTB

14

Tema 3.1.
Kuaccuduxanus,
HOMEHKJIATYypa U CTPOEHHUe
HEOpPraHuYeCcKUX BelecTn

Conep:xanue yue0OHOro MaTepuasia

[Ipenmer HeopraHuyeckoil XuMHHM. B3amMocBsi3p HeopraHudeckux BemiecTB. Kiaccugukanuss HEOpraHMYECKHX
BeriecTB. [IpocTeie U cioxHbIe BelecTBa. OCHOBHBIE KIIACCHI CIOXHBIX BEIIECTB (OKCHJIBI, THUAPOKCHUBI, KUCIIOTHI,
coin). HomeHknatypa 1 Ha3BaHHE HEOPIraHWYECKHX BELIECTB UCXOJS M3 UX XMMUYECKON (POPMYJIBI MM COCTABIICHHUE
XUMHUYECKOH (OpMyYJIbl MCXOJs M3 HA3BaHMS BEIIECTBAa IO MEXIyHapOIHON MM TPUBHAILHOW HOMEHKJATYpE.
Me:xmonekynspHele B3aumoaeiictsus. Kpucramnoruaparel. Arperataele COCTOsIHUS BenlecTBa. Kpucrammmuaeckue u
amop¢Hble BemiecTBa. THIBI KPUCTANIMYECKUX DEMICTOK (aToMHas, MOJIEKYJsIpHas, HOHHAs, MEeTaJUTMYecKas).
3aBUCHMOCTD (PM3MUECKHX CBOWCTB BEIIECTBA OT THMA KPHUCTAUIMUYECKOH pemreTkd. IlpuamHbl MHOTOOOpasus
BemecTB. CoOBpeMEHHBIE MPEJCTABICHUA O CTPOCHUH TBEPABIX, XKMIKHX M Tra3000pa3HbIX BemiecTB. Kuakue
KPUCTAJLIIBL.

IIpakTuueckoe 3ansTme 4: «Pemenwe 3agady Ha pacyeT MaccoBOW JoiM (Macchl) XMMHYECKOTO 3JIEMEHTa
(coenuuenus) B Monekyne (cMecw). PermreHne mNpakTHYeCcKHMX 3aJaHMH O Kiaccu(UKalMu, HOMEHKIIAType H
XMUMHUYECKMM (opMysiaM HEOPraHMYECKMX BEIIECTB pa3JIMUHBIX KJIACCOB (HA3bIBaTh W COCTABIATH (HOpMYIIBI
XUMHYECKHX BEIIECTB, ONPEACIATh MPHUHAICKHOCT K Kiaccy). VMICTOUHNKY XUMHUYIecKOoi nHpopManuu (HaydHas U
ydeOHO-Hay4YHasl TUTepaTypa, CpelcTBa MaccoBoi nHpopmaruy, cets HTepHeT 1 npyrue). Ilouck nHpopmManuu mo
Ha3BaHISIM, HIEHTH(HUKAaTOpaM, CTPYKTYPHBIM (HOpMyTIaMm.»

OK 01, OK 02

Tema 3.2.

Conep:xanue yued0HOro MaTepuaja

OK 01, OK 02




DU3UKO-XUMHYECKHUe Mertannel. O0mue (u3HUecKkne U XUMHIECKHE CBOHCTBA MeTaioB. CrocoObl MOsTydeHUs. 3HAUCHHE METAIOB U 2
CBOICTBA HEOPTaHUYECKUX HEMETAJJIOB B MPHUPOJE U KHU3HEIACATEIBHOCTH YENOBEKa M OpraHM3MoB. Kopposusi MeTayioB: BHIBI KOPPO3UH,
BelIECTB CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HH.
Hemeramnsl. OOmue ¢Gu3nueckue U XMMHUYCCKHE CBOWCTBA HEMETAJUIOB. THNHYHBIC CBOMCTBa MeTauioB [Y— Yl
rpynn. Knaccudukamuss ¥ HOMEHKNIATypa COEAMHEHHH HeMeTauioB. KpyroBOpoTbl OHMOTEHHBIX 3JIEMEHTOB B
IIpUpOJE.
XUMHUECKUe CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHUUYECKUX BEIECTB (OKCUIOB, THAPOKCUAOB, KUCIIOT, CONEl U 1Ip.).
3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPOCTBHIX BEIIECTB, BOJOPOIHBIX COCAMHEHHUH, BBICIIMX OKCHIOB U
THIPOKCUIOB.
IIpakTuyeckoe 3aHsaTHe 5: «CBOMCTBA METAIOB M HEMETAIOBY». lccrnenoBaHne (HU3MYECKHX M XMUMHUYECKHX 4
CBOWCTB METAJUIOB U HEMETAIOB. PelleHne >KCIEpUMEHTANBHBIX 3a7ad MO CBOMCTBAM XHUMHUYECKUM CBOMCTBAM
METAJUIOB ¥ HEMETAIIJIOB, 110 PACIIO3HABAHUIO U MOIYYEHUIO COEINHEHNI METAJJIOB U HEMETAILIOB.
Tema 3.3. Conep:xanue yue0OHOro MaTepuajia 4 OK 01, OK 02
ITpousBoacTBoO O61urye mpeacTaBIeHUs O IPOMBIIITICHHBIX CII0C00axX MOMyYeHHUs XUMHUYECKUX BEIIEeCTB (Ha MpUMepe MPOU3BOICTBA 2
HEOPraHU4e€CKUX BEIIECTB. aMMHaKa, cepHOl KUCIOoThl). UepHas U 1iBeTHas MeTaTyprus. [IpakTudeckoe NpuMeHeHNe MIeKTPOIH3a s
3Ha4yeHHe 0 IIPUMEHEHHUE B MOJIYYCHHUS IIEIOYHBIX, ICJIOYHO3EMEIbHBIX METAJIJIOB U aJFOMUHUS. CTEeKJIO U CUIIMKATHAas IPOMBIIIICHHOCTb.
GbITY M HA POU3BO/ICTBE ITpobnema 0TX0A0B ¥ MOOOYHBIX MIPOAYKTOB.
IIpakTnyeckoe 3aHATHE 6: «PemeHne NpakTHKO-OPHEHTUPOBAHHBIX 3aIaHUH O POJIM HEOPTaHMYECKOW XUMHUH B 2
Pa3BUTHH MEIUIMHBI, CO3/1aHUH HOBBIX MaT€PHAJIOB (B CTPOUTENHCTBE U JIP. OTPACISIX MPOMBIIUIEHHOCTH), HOBBIX
HCTOYHUKOB SHEPTHH (aJIbTEePHATUBHBIE HCTOUHUKH SHEPTHH) B PEIICHUH MPoOIeM IKOJIOTHUECKON, SHEPreTUIECKOM
1 TIHIIEBOI 0€30acHOCTH. »
Pa3gen 4. CTpoeHne u CBOIiCTBa OPraHUYECKHX BeIIeCTB 14
Tema 4.1. Copaep:xanue yueOHOT0 MaTepHaJia 8 OK 01, OK 02
Kuaccuduxanusy, crpoenune u IIpenmer opraHudyeckol XMMUHU. B3auMOCBsA3b HEOPTraHUYECKUX M OPraHMYECKHX BEIIECTB. XMMUYECKOE CTPOCHHE 2

HOMEHKJIATypa
OpraHu4ecKMX BellecTB.
CBoiicTBa opraHnyeckmux
coeIMHEeHH I

KaKk MOpsIOK COEIMHEHHs aTOMOB B MOJIEKYJE COIJIACHO HX BajeHTHOCTU. OCHOBHBIE NOJO0XEHUS TEOPUHU
XUMHUUYECKOI'O CTPOEHHUSl OpraHuueckux coenuHeHuil A.M. bByrtnepoBa. VYriepoIHblil ckeleT OpraHUYECKOH
MOJIEKYJIBl. MONEKYIIIpHBIE M CTPYKTYpHBIE (pa3BepHYTHIC, COKpAIIEHHBIE) XUMHUYECKHE (OPMYINbL. 3aBHCHMOCTH
CBOWCTB BEMIECTB OT XUMUYECKOTO CTPOCHHUS MOJIeKyJl. M3oMepust 1 u3oMeps! (CTpYKTypHasi, TeoMeTpudeckas (Iuc-
TpaHc-m3oMepus). KparHocTs xumudeckoii cBs3u. [lonsatre o GpyHKIHOHAIBHOM rpymme. [IpuHINIE KiIaccupuKaIimm
OpPraHMYECKHUX COCOUHEHHH. MexXayHapoaHass HOMEHKJIATypa W IPHUHIUIBI HOMEHKJIATYPhl OpraHMYECKHX
coequHeHNH. PU3UKO-XMMUYECKHE CBOHCTBA OPTaHMYECKHMX COEAWHEHWH OTHENBHBIX KiIaccoB (0COOEHHOCTH
Kiaccu(UKauy 1 HOMEHKJIATYPhl BHYTPH Kilacca; TOMOJIOTMYECKUH psit ¥ obmias Gopmyia; nsomepust; Gpuszndeckue
CBOMCTBA; XMMHYECKHE CBOICTBA; CIIOCOOBI MOJIYUSHHUs): — MPEAEIbHbIE YTIeBOIOPOAbl. ' opeHne MeTaHa KaK OJnH




13 OCHOBHBIX HCTOYHHKOB TEIUIA B IPOMBIIUIEHHOCTH U OBITY. CBOWCTBA MIPHPOTHBIX YTICBOAOPOIOB, HAXOXKICHHE B
MIPUPOJE U NPUMEHEHHUE aJIKAHOB; — HENIPEAEIbHBIE U apOMaTHYECKHE YIIIeBOAOPOabl. [lonumepur3anns 3TuaeHa Kak
OCHOBHOE HalpaBJI€HUE €r0 UCIOJIb30BaHUA. | OpeHHE alleTUIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHU
JUIE CBapKU M PE3KH METAJIOB; — KHUCIIOPOJCOJCPIKAIINE COCAUHCHHS (CIUPTHI M TPOCThIe 3(QUpPBI, (EHOIEI,
aNBJCTU/IBI U KETOHBI, KapOOHOBBIC KHCJIOTHI M MX MPOU3BOMAHBIC). [IpakTHueckoe MPUMEHEHUE STHIICHTIIUKOJI,
rmiepuHa, genona. [IpuMmenenue Gopmanbaeruaa, aleTaabAeruaa, YKCYCHOH KUCIOThL. Mblia KaK COJU BBICIIAX
KapOOHOBBIX KHCJIOT. MOIOIIME CBOMCTBA MbLIA;— a30TCOACPIKAIINAC COCTUHCHUS (aMUHBI U AMUHOKHCIIOTHI, OCIIKH).
Knaccudukamust 1 0COOCHHOCTH OpPraHWYECKHX peakiuii. PeakiuoHHble IEeHTpbl. Pamukanel. [lepBoHauanbHbIC
MOHSTHS O TUIAaX U MEXaHU3MaX OPraHUYECKUX PEaKIIH.

IIpakTuyeckoe 3anHaTHe 7: «HOMEHKIaTypa OpPraHMYEeCKMX COCIMHEHHH OTAENBHBIX KIAacCOB (HACHIIMICHHBIE,
HEHACHIICHHBIE ¥ aPOMaTHYECKUE YIIEBOJOPOABI, CIIUPTHI, (PEHOIBI, AIbAETHIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI U
ap.) CocraBneHne MOJHBIX M COKPANICHHBIX CTPYKTYPHBIX (DOPMYIT OPraHMYECKHX BEIIECTB OTAENBHBIX KIACCOB,
UCTIONB3Yysl WX Ha3BaHMS IO CHCTEMaTHYECKOH HOMeHKmaType. Pacders! mpocreifmmei (opMyssl OpraHMYECKOH
MOJIEKYJIBI, UCXOS U3 3JIEMEHTHOTro cocTana (B %)»

IIpakTnyeckoe 3ansaTue 8: «llonmydyeHue >THICHA M H3ydeHHE ero cBoiicTB». IlomydeHue sTmieHa M3 3TaHONA B
na0opaToOpud U HM3YYCHHE €r0 (PU3MYCCKMX M XUMHUYCCKUX CBOWCTB. COCTaBJICHHE PEaKIUil MPUCOCTUHCHUS U
OKHCJICHHs Ha IpuUMepe dTHUieHA. PelieHne pacyeTHBIX 3aad ¢ MCHONb30BAHUEM IUIOTHOCTH Ta30B IO BOJOPOAY U
BO3ILyXY.

Tema 4.2.

Opranuyeckue BeuecTBa B
JKU3HEAEATEeIbHOCTH
yesaoBeka. IlpousBoacTeo u
NpuMeHeHHne OPraHu4YecKux
BeIlleCTB B
NPOMBINLJIEHHOCTH

Conep:xanue yue0OHOro MaTepuasa

Buoopranmueckne coenuaenus. [IpuMenenne n Onoaornyeckas posb yriieBogoB. OKHUCICHHE YTIEBOIOB — HCTOYHHK
9HEPTUM >KUBBIX OpraHm3MoB. O0iacTH NpUMEHEHUs aMHMHOKHCIOT. [IpeBpamienus O€NKOB NWIIM B OpPTaHH3ME.
Buonornueckue ¢ynkiun OenkoB. buonormueckue ¢yHKIMM KUpoB. Poimb opraHndeckodl XMMHHM B PELICHUH
npobsieM nuIIeBoi OezomacHocTH. HykienHOBBIE KHCIOTHI: cocTaB W cTpoeHue. Crpoenne HykieotnmoB. Cocras
HyknenHoBBIX kucioT (JJHK, PHK). Ponbs HYyKIEHHOBBIX KHUCIIOT B XHU3HEACATCIBHOCTH OPraHU3MOB. [Ipon3BoacTBO
OpPraHMYeCKUX BEIECTB: IPOU3BOJCTBO MeTaHOJa, mepepaborka HeTH. [loMMITHIEH KaKk KPYHNHOTOHHAXKHBIH
MPOAYKT XUMHUYECKOTO NMPOM3BOACTBA. [IpuMeHeHue sTuieHa. I[Ipou3BOJICTBO M NMpHUMEHEHHE KaydyKa U PE3HHBI.
CuHTEeTHYEeCKHEe W HCKYCCTBEHHBIC BOJIOKHA, WX CTPOEHHE, CBOHCTBA. [IpakTHyeckoe HCIOIb30BaHME BOJIOKOH.
CuHTeTHYeCKNEe IUICHKU: W3OJIHS IS TPOBOJOB, MEMOpaHBI AJSl ONpPECHEHHS BOJBI, 3alIUTHBIC IUICHKH IS
aBTOMOOWJIEH, IUIACTBIPH, XHPYPTrHUeCKHe TMOBS3KH. HOBBIE TEXHOJOTMH AajdbHEHIIEr0 COBEPIICHCTBOBAHMUS
MOJIMMEPHBIX MaTepHaioB. Poib OpraHMYecKkod XMMHM B PEUICHUH NPOOJIeM SHEPreTHYECcKOH Oe30IacHOCTH, B
Pa3BUTHUHM MEAWIMHBI, CO3JaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHKOB JHEPIUWH (aJIbTEpPHATUBHBIE HMCTOYHHKH
9HEPTHH).

OK 01, OK 02

10




IIpakTnueckoe 3ansitue 9: PerleHune NTPAaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUN 10 COCTaBIEHUI0 XHUMHYECKHX 4
peaKIuii, OTPaKAIOUINX XMMHUYECKYI0 aKTHBHOCTh OPTaHMYECKHX COCAMHEHUH B Pa3IMYHBIX cpenax (IPUpPOIHBIX,
OMOJOTUIECKIX, TEXHOTEHHBIX ).
Pa3gen S. Kunerndeckne 1 TepMOANHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX PeaKIuii 10
Tema S.1. Copep:xanue y4eOHOr0 MaTepHaJa 10 OK 01, OK 02
Kuneruyeckne Xumnueckue peakuuu. Kiaccudukanus XMMHYECKMX peakuuii: 1mo (a3oBoMy cocTaBy (TOMOTEHHBIE U 2
3AKOHOMEPHOCTH TeTepOreHHbIE), 10 UCIOJIB30BAaHUIO KaTaau3aTtopa (KaTaJUTHYecKue U HekaTanuTudeckue). CKOpOCTb peakiuy, ee
NPOTECKAHUA XUMHUYECKUX 3aBHCHMOCTh OT Pa3IMIHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOIINX BEIIECTB, KOHIICHTPAIIMH PEarHpYIONINX BEIIECTB,
peakuuii Temrniepatypsl (mpaBmino Bant-I'odda), mmomaam peakMOHHOW NOBEPXHOCTH, HAIWYMs KaTaiumsaTopa. Poinb
Tepmoaunamuveckune KaTaJIu3aTOpOB B MPHUPOJE U MPOMBIIIJIEHHOM MNPOU3BOACTBE. DHEPIUsl aKTUBALUH. AKTUBUPOBAHHBIM KOMILIEKC.
3aKOHOMEPHOCTH Karanmsatoper m katamu3. Pois kaTanm3aTopoB B TPHpONE W IMPOMBIIUICHHOM Mpou3BoacTee. Knaccudukamms
NPOTECKAHUA XUMHUIECKUX XUMHYECKHX pEaKIuii: MO0 TemwioBoMy 3¢ddekTy (9K30TepMUYecKHne, HSHAOTCPMHUYCCKHE), IO 00paTUMOCTH
peakumii. PaBHoBecue (oOparumbie u HeoOpaTumble). TemoBble 3G QeKThl XUMHYECKMX peaknuil. TepMoXMMHUUYECKHe YpaBHEHHUS.
XHMHYECKHX peaKuui O6paTtuMocTh peakiuil. XUMUYECKOe PAaBHOBECHE U €T'0 CMEIICHHE MO ACHCTBUEM Pa3IMuHBIX
(akTopoB (KOHIIEHTpaLUsl PEareHTOB WM MPOAYKTOB pEakLUH, JaBlICHWE, TeMIeparypa) Uil CO3AaHus
ONTHMAJILHBIX YCJIOBHH MPOTEKAHUSI XUMUUECKHX IporeccoB. [IoHsaTHE 00 SHTANBNMK ¥ SHTpOIHU. JHeprus ['uboca.
3axoH ['ecca u ciencTBus U3 Hero. Posib cMelieHns: paBHOBECHS B TEXHOJIOTHYECKUX IpoIieccax.
IIpakTnyeckoe 3anaTue 10: OmnpeneneHue 3aBHCHMOCTH CKOPOCTH PEAKIMM OT KOHIEHTPAUH PEArUpPYIOIIUX 8
BemlecTB. MccnenoBaHue 3aBUCHMOCTH CKOPOCTH PEaKIMU OT KOHIEHTpauuu. OnpeneneHue KOHCTaHTBI CKOPOCTH
peaknuu rpauIecKuM METOI0M.
IIpakTnyeckoe 3ansTue 11: OnpeneneHue 3aBHCUMOCTH CKOPOCTH peakUMM OT TemmepaTypsl. MccrnenmoBanue
3aBUCHUMOCTH CKOPOCTH PEaKLMU OT TemIeparypbl. Pacder sHeprum akTuUBallMM peaklMU. PelleHue MNpaKkTHKO-
OpPHEHTHPOBAHHBIX 3aJaHUil Ha aHaiu3 (aAKTOPOB, BIMSIOIIMX HAa H3MEHEHHE CKOPOCTH XHMHYECKOM
peakuuu. IlpakTuyeckoe 3ansirme 12: V3yueHue BIMAHUSI pPa3IMYHBIX (AKTOPOB HA CMEIICHHE XHMHUYECKOTO
paBHOBecus. IccnenoBaHue BIUSHUS WU3MEHEHUS KOHLEHTPALMU BELIECTB, PEAKLUU CPEAbl U TEMIEPATypbl Ha
CMeIeHNe XUMHYECKOro paBHOBecHs. CpaBHEHHE MOIyUYEHHBIX PE3yIbTaTOB C TEOPETUYECKH MTPOTHO3UPYEMBIMU Ha
ocHoBe npuHiuna Jle [larense.
Pa3gen 6. lucniepcHble cHCTEMBbI 6
Tema 6.1 Copep:xanue y4eOHOro MaTepHaJia 6 OK 01, OK 02,
AmcnepcHbIe CHCTEMBI H Hucnepcusle cuctembl. Kommonpnnsle cuctembl. MctuHHBIE pacTBOpbl. PacTBopeHMe Kak (QHU3MKO-XMMHYECKHN 2 OK 07

(akTopsl X ycToitunBocTH

npouecc. PactBopbl. CnocoObl NpUTOTOBIEHHS pacTBOpoB. PacTBopuMocTs. MaccoBasi 101 pacTBOPEHHOTO
BelecTBa. [IpenenbHo OMyCcTHMbIe KOHLEHTPAIMM M MX HMCIIOJIb30BaHHE B OLICHKE HKOJOTHYECKON 0e30MacHOCTH.
Krnaccudukanus gucnepcHsIX cucteM 1o coctaBy. CTpoeHHe W (PaKTOphI YCTOHYHMBOCTH IHUCIIEPCHBIX CHCTEM.
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PacriozHaBaHie MCTHHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U rpydoaucnepcHbiXx cucteM. CTpOCHUE MUIICILIBL.
PaccenBanne cBeTa MpU MNPOXOXKICHHM CBETOBOrO IIydKa Yepe3 ONTHYECKH HEOJHOPOIHYI0 cpedy (dddekra
Tunmans).

IIpakTuyeckoe 3ansitme 13: [lpuroroBnenue pacTBopoB. [IpuroroBneHne pacTBOpOB 3aJaHHOW (MOJISIPHOM)
KOHIIEHTpaIH (C MPAKTUKO-OPHEHTUPOBAHHBIMU BONIPOCaMHU), ONPeAeTIeHUE CPEIbl BOAHBIX PACTBOPOB.
IIpakTuyeckoe 3ansaTme 14: lccienoBanue IUCHEpCHBIX cHCTEM. [IpUrOTOBICHME U H3y4YEHHE CBOWCTB
JUCTIEPCHBIX CUCTEM pa3HBIX BUJOB: CYCHEH3UH, SMYJIbCHH, KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBONCTB UCTUHHBIX
Y KOJIJIOMJHBIX PACTBOPOB, BBISIBIICHUE OCHOBHBIX PA3IMINN MEXIy HUMHU.

Paspnen 7. KayecTBeHHbIe peakuuu 00HAPYKeHUs] HEOPTAaHMYECKHUX U OPraHNYeCKUX BellecTB

Tema 7.1. Copaep:xanue y4edOHOT0 MaTepHaJia OK 01, OK 02
Oo0napy:xenue KauecTBeHHBIE XHMHUYECKHE pPEAKIUH, XapakTepHbIE A OOHApPYXKCHHS HEOPTraHMYECKHX BEIISCTB (KATHOHOB H
HEOPraHM4eCKUX KATHOHOB U | anuoHOB). CocraBieHHe ypaBHEHHMH peakiuid oOHapykeHHs KatuoHOB [-VI rpynm u aHHOHOB, B T.4. B
AHUOHOB MOJIEKYJISIPHOH M HMOHHOW (opmax. Peakimuum oOHapy»KeHUS HEOPraHWYECKHX BEIIECTB B pealibHBIX 00BEKTax

OKpY>Karollel cpepbl.
Tema 7.2. Conep:xanue yue0OHOro MaTepuasa OK 01, OK 02
Oﬁﬂapymelme OpraHn4yecKkux | [Ipakruveckoe 3aHATHE 15: KauecTBeHHEbIE peakiuu Ha OTIeJbHbIE KJacChl OpraHnyeckux BemiecTB. [IpoBenenue
BEIIECTB OTACJBHBIX KJIACCOB | KaUeCTBCHHBIX PEAKIU, UCTIONB3YEMBIX I OOHAPYKEHHS OPTaHUYECKUX BEIIECTB Pa3NIMYHBIX KJIACCOB: ()EHOJIOB,
C HCTTOJIb30BAHUEM aJlbJIETU/IOB, KpaxMania, YKCYCHOH KHUCJIOTbI, aMHUHOKHCIIOT, OEJIKOB U np. Omnucanue HAOJIIONAEMBIX SBIICHUA W
Ka4eCTBEHHBIX peaKuuii COCTaBJIEHUE XUMUYECKUX PEAKLUI H/MIIH CXEM.

IIpakTuyeckoe 3anaTHe 16: KadecTBeHHBIN aHANM3 OPraHUYECKUX COCAMHEHUH MO (HyHKIMOHATHHBIM TPYIIIIAM.

IIpoBeneHnE KaueCTBEHHBIX pEAKIMH, HCHOIb3YyEMBIX JMUIsl PACIHO3HABAHUS OPraHMYECKHX BEIIECTB OTIEIbHBIX

KJIacCOB MO (hYHKIIMOHAIBHBIM TPYIIaM: Ha IPUMEPEe aMHUHOKHCIOT M KapOOHOBBIX KHCJIOT, CIUPTOB U (HEHOJIOB,

QJIBCTUAOB U KeTOHOB. Onrcanne HaOII0JaeMbIX SBJICHUN M COCTABICHHE XUMHYECKUX PEaKIMid U/UIH CXEM.
Pa3gen 8. Xumus B ObITY U IPOM3BOJACTBEHHON /1eSITEJILHOCTH Ye10BeKa
Tema 8.1. Copep:xanue y4eOHOro MaTepHaJia OK 01, OK 02,
Xumusi B ObITY H IpodeccnonaIbHO-OPHEHTHPOBAHHOE COIEP/KAHTE OK 04, OK 07
NPOU3BOICTBEHHOI I[pakruyeckoe 3aHsaTHe 17: DKojormyeckas OE30MACHOCTh TIOCICACTBAN OBITOBOW W MPOW3BOJCTBCHHOM IIK1.3

ACATECJIbHOCTH Y€J10BCKa

JIeITEIIbHOCTH YEJIOBEKa, CBS3aHHAs C IepepabOTKOM BEIIeCTB; MOMCK M aHAIM3 XMMHUYECKOH WHpOpManuu H3
Pa3IUYHBIX UCTOYHUKOB (Hay4YHas U ydeOHO-Hay4YHas JUTEpaTypa, CPeICTBa MACCOBOM nHpopManuy, ceTs IHTEepHET
n gapyrue). Keiicer (¢ yderom Oynymed mpodeccHOHAIbHON MAeATeNbHOCTH) HA aHamu3 WHPOPMAaIUH O
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MPOU3BOJICTBEHHOH [ESTENBHOCTH YEJOBEKa, CBA3AHHON C IMepepaOoTKOM M IOMydEeHHEM BEINECTB, a TAKKE C
9KOJIOTHYECKOH Oe3omacHOCTRIO. 3ammra Kelica: IlpencraBieHne pe3ynbTaTOB pemieHHs KEHCOB (BBICTYIICHHE C
Tpe3eHTarmei)

Pa3gen 9 UccienoBanne u XuMHYeCKU aHAJIH3 00beKTOB Onocdepsl 10
Tema 9.1. Copaep:xaHue yueOHOI0 MaTepHaJia 4 OK 01,
OcHoBBI J1a00paTOPHOIi IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/leP:KAHME 4 1K 1.3
NIPaKTUKU B IIpakTuyeckoe 3ansirne 18: OcHoBBI naboparopHo mpakThky. JlaboparopHas mocyjna ¥ XMMHUYECKHE PEaKTHBBEIL.
npogeccHoHaTbHBIX OcHoBHBIC JabopaTopHbie omepanuu. JlaboparopHoe obOopyaoBaHue. TexHHKa OC30MACHOCTH M MpaBHJa PabOTHI
J1adopaTopusx (noBeneHus1) B TabopaTtopuu.
Tema 9.2. Conep:xanue yue0OHOro MaTepuasa 6 OK 01, OK 02,
XuMu4ecKuil aHaau3 Npod IpodeccnonaabLHO-0PHEHTHPOBARHOE COIEPKANUE 6 OK 07
BO/IBI Knaccudukanus npo6 Boabl 1Mo BUAY W HA3HAUCHMIO, MCXOMAS M3 €€ XHMHUYECKOro cocraBa. OpraHoJENTHYECKUE [K'1.3
CBOMCTBa (3amax, IPO3pavyHOCTb, IIBETHOCTh, MYTHOCTH) BOJbI. KHCIOTHOCTH M IIeno4HOCTh BOAbl. pH cpensr n
MeTonbl ee ompeneneHud. JKecTkocTh BoAbl M MeToZbl ee ompenencHusA. CyIIHOCTP MeToJa TUTPOBaHHA. Buubl
JKECTKOCTH BOJBI (BpeMEHHas U MOCTOsIHHAS). JKECTKOCTh BO/IBI KaK MPUYHHA BBIMAJCHUS OCaIKOB MM 00pa30BaHUA
COJICOTIIOKCHNH, MMEIOIINX MECTO B OBITY M Ha mpom3BojacTBe. CocTaB Coel, BBI3BIBAIONIMX >KECTKOCTH BOJBI.
XUMHYECKUE TPOLECCHI, YCTPAHSIIOUIME KECTKOCTh BOJbl. YPAaBHEHUS XMMUYECKUX DPEAKLUM, WIIIOCTPUPYIOIIUX
MPOLIECCHI, TMPOUCXOJAIINE TPU YCTPAHEHUH IKECTKOCTU. YCTpaHEHHE BPEMEHHOW MKECTKOCTU OBITOBHIMH U
XUMHYECKHMH criocobamu. CriocoObl yCTpaHEHHs TOCTOSTHHOM KECTKOCTH.
IpakTuyeckoe 3ansarue 19: CrnocoObl BhIpaKEHUS KOHIEHTPALMM PACTBOPOB: MaccoBas JIOJI PacTBOPEHHOTO
BEILIECTBA, MOJIIpDHAasT U MOJUIbHAs KOHUEHTpauuu. TuTp pactBopa. PelieHue NpakTUKO-OPUEHTUPOBAHHBIX
TEOPETHYECKNX 3aJlaHnii Ha pacyeT KOHIEHTpalWil 3arps3HAIOIIMX BEIIECTB M HMX CpPaBHEHHE C IPEJeIbHO
JorrycTuMbIME KoHIeHTpanusamu ([T1K).
Ipomexyrounas arrecrauus B opme nudpdepeHIUPOBAHHOIO 3a4éTa 2
Bcero: 78
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3. YCJIOBUS PEAJIMBALIAU TIPOTPAMMBI YYEFHOM JUCITATLIAHBI

B nensx peanuzanuy KOMIETEHTHOI'O MOJIXOAA HPU U3YYEHUM IUCLUIUIMHBI HCIOJIb3YIOTCS
AaKTUBHBICE M WHTEPAKTUBHBIE (OPMBI MPOBEACHUS 3aHATHH (MyJIbTHMEIHA-TIPE3CHTAIMS,
POCMOTP U 00CYKJIeHHE BUACOPIIEMOB, TBOPUECKUE 3aTaHUA).

[IpumeHenne Ha y4eOHOM 3aHSATHM HMHTEPAKTUBHBIX (OPM pPabOTHI, CTHUMYIHPYET
MIO03HABATEIHHYI0 MOTHUBAIMIO OOYYAIOIIMXCS, IOMOTAET MOIACPKaTh MOTHBALIUIO 00yJIarOIIUXCs
K IOJYYEHUIO 3HAHWH, HaJa)KMBAaHWIO IO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLIEHHH, ITOMOTaeT
YCTAHOBJICHUIO  JoOpoxenarenbHON — armocdepbl.  VHunuMupoBaHMe U MOJAEPIKKA
UCCIIEIOBATENIbCKON JIEATEIbHOCTH 00YYaIOIUXCsl B paMKaX pealn3alliid UMHU WHAWBUIYaJIbHBIX
U TPYNIOBBIX HCCIENOBATEIbCKUX IPOEKTOB, JAeT BO3MOXXHOCTb IPUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PELICHUsI MPOOJIEeMbl, HABBIK T€HEPUPOBAHHUS U O(OPMIICHUS COOCTBEHHBIX
U/iel, HaBbIK YBOKUTEIBHOTO OTHOIICHUS K YY)KUM HJIESM, HaBBIK MYOJMYHOTO BBICTYIUICHUS
nepes ayAuTopueil, apryMEHTUPOBAaHUS U OTCTAMBAHUS CBOCH TOUKU 3PCHUSI.

JUisi  TO3UTHUBHOTO  BOCHPHUATUS  OOydYarOIIMMHUCS  TpeOOBaHMN  TpenojaBaTels,
IpPUBJIEYEHNUS WX BHHMaHUS K OOCYKIZaeMOW Ha 3aHATUM WH(POPMALUM, AKTUBU3ALUU HX
[IO3HABATENIbHOM  JIEATENIPHOCTH Ha Y4eOHBIX 3aHATUSAX MEXAYy [pernojaBareieM |
00y4aroLMMHCS YCTaHABJIMBAIOTCS JOBEPUTEIbHbBIE OTHOILICHHUS.

Ha yueGHOM 3aHATHHM COOJIONAIOTCS OOLIENPUHATHIE HOPMBI IOBEACHUS, IpaBHIIa
o0mieHust co crapmumu (TpenogaBaTenieM) M CBEPCTHUKAMH (OOYyYalOIMMHUCS), MPHHIUIIBI
y4eOHOI TUCIMIUIMHBI U CAMOOPTaHU3AIIH.

3.1 MarepunajibHO-TeXHHYeCKOe o0ecrieyeHHe peaju3anuy padoueil NporpaMmsbl

Peanuzanus nporpammsl y4eOHOM IUCHUIUIMHBI OoOecrieueHa y4eOHbIM KaOMHETOM ISl
NPOBEICHUS JICKIIMOHHBIX (TEOPETUYECKUX) M TMPAKTHUECKUX 3aHATHH, JUCIHUILTHHAPHON
HOJTrOTOBKH, TEKYIIEH U IPOMEXKYTOUHOM aTTecTalum.

Ilepeuenn yueOHO-HATISIAHBIX MOCOOMIL:

MyJIbTUMEAMIHBIE MaTepUalbl, CI0BapH, pa3naTounblii Matepuan, Y MK no nucuumimse.

OcHalleHHOCTH 000py10BAHHEM:

[1K, MmynsTUMeauitHOE 000pyI0OBaHUE:

Komnerorep - 1 wT., IpOEKTOp MyJIbTUMEIUINHBIA — 11IT., 9KpaH IPOEKUUOHHBIA — 11IT.

VYuebHas Mebesb: CTOJbI, CTYJIbsS, I0CKa MEJIOBas.

IIporpammHoe obecnieyeHue:

[Taker Office mist paboOTHI C TEKCTOBBIMH JTOKYMEHTaMH, Tabnuiiamu, 6a3amMu JaHHBIX,
rpaduyeckuMu, N300pakeHUIMHU, BUJIEO.

JIaGoparopusi oOmiell XUMUM U XUMUU He(DTH M Tra3a JUid NPOBEAEHUS JIEKIMOHHBIX
(TeopeTnyeckux), J1aOOPaTOPHBIX W MPAKTUYECKUX 3aHSITUN, NUCHUIUIMHAPHOW MOJrOTOBKH,
Ne312

Ilepeyenb y4eOHO-HATISIAHBIX OCOOMI:

IInakater mo Ttemam: «llepuonnueckass cucrema xumudeckux dsaemeHTo J[.H.
MenneneeBay, «lIpaBuna TeXHUKH O€30MACHOCTH B J1JAOOPATOPUH XUMHUHN», MYJIbTUMEIUIHBIE
MaTepuaibl, pa3fgaTodyHbli Marepuan, yrojdok «Oxpansl Tpyna», YMK no npucuunnmse,
OTHETYLIUTEIb YTIEKUCIOTHBIM.

OcHaneHHOCTh 000py10BAHHEM:

OcHoBHOe obOopynoBanue: KommbioTepbl B Kommuiekre — 1 mT., npuHTep — 1 mrT.,
tepmoctaT koehler — 1 mr., mkad BemsxHONM DKPOC — 1 mr., tepmoctar mllé — 1 mr.,
akBaguctiiusaTop A/19B-4 -1 mr., dpotomerp dorornexkrpuyeckuit KOK - 1 mr., konopumerp
¢doroanextpuueckuit KOK - 1 mr., uentpugyra madoparopnas OIlH-3 ¢ poropom - 1 mrT.,
naboparopHbiii kommiekT 2M7 ¢ aHanu3aTopamMH KadecTBa HepTENmpoAyKTOB - 1 IIT., CTOJ
Tym0a - 2 mwrT., TymM0a - 1 mr., mkad MeTaJuIMYecKuii - 5 mT., CTOIA-MOMKa ¢ CyIIHIKOH - 1 mrT.,



CTOJl XMMHYECKH OCTpPOBHOH - 4 miT., OaHW BOAsHBIE - 4 IIT., KojnOoHAarpeBaTenu - 2 MIT.,
KOMIUIEKT JUIsi (PPAKIIMOHHOTO pa3fiesieHus - | MmIT., BUCKO3UMETPHI - 9 mT., Xanarel - 16 mrT.,
TepMoMeTphI - 10 mT., apeomMeTpsl - 24 mT., XUMUYECKas MOCyAa, CTOJ KOMIBIOTEPHBIH - 1 mIT.,
ctyn M30 - 3 mr., pacTBOpHI AJi JIaOOPATOPHBIX padoOT, JOCKa MejoBas - 1 IIT., BAKYYMHBIN
Hacoc - | mr., cymmiabpHbIM mkad - 1 mwT., cTyn yuenudeckuid - 20 mr., miiakaTel, anreyka - 1
IIT., OTHETYIIUTENb - 2 IIT., SIIUK C IECKOM - | IIT., MOJIOTHHILE IPOTUBOIMOKAPHOE - 2 HIT.
Jlaboparopuss XUMHYECKMX IIPOLECCOB M TEXHOJOTMH M IPOBEACHUS JIEKIIMOHHBIX
(TeopeTnyeckux), JaOOPATOPHBIX W MPAKTUYECKUX 3aHSITUN, NUCHUIUIMHAPHOW MOJTrOTOBKH,
Nell0

IlepeyeHb yueOHO-HATJISAAHBIX MIOCOOMIi:
[Imakatel o temam: «llepuoanueckas cucrema xumudeckux 3yemeHToB .M. MenneneeBay,
«Tabnuia pacTBOPUMOCTHU COJIEH, OCHOBaHHUM M KUCIIOT B BoJie», «CTaHAApTHBIC AIEKTPOJHbBIE
noreHmanb», «lIpaBuina TeXHUKH O€30MaCHOCTH B JaOOPAaTOPHHM XMMHUW», MYJIbTHMEIHIHbIE
MaTepualibl, pa3gaTOYHBIM Matepuan, yrojok «Oxpansl Tpyna», YMK no agucuumiuse,
OTHETYILIUTEIb YTIEKUCIOTHBIM.

OcHalleHHOCTH 000PY10BAHHEM:
KOMITBIOTEPHI B KOMILIEKTE — 2 IIT., TEJIEBU30p — | MIT., aKyCTHUYECKasi cucreMa (KOJIOHKH) — 2
wrT., opuHTep — 1 wt., MOY — 1 mr., akBagUCTUIATOP AJAEKTpUUECKUM — 1 mIT., Bechl — 1 IIT.,
BECHl KOMIIAKTHBIE — 2 IIT., moTeHuuocrar-rabBanocrar [PC-Pro — 1 ., PH-metp-uonomerp
Annon 410 B1 — 2 mt., Habop apuoMeTpoB - 6 INT., 3apsiAHbIE YCTpPOWCTBA - 4 IT., CTOI
nabopaTopHbId - 3 MIT., CTOJ JA0OPATOPHBIA C SIIMKAaMA W PO3E€TKaMu - 3 1IIT., CTOJ
71a00paTOPHBIl CO BCTPOCHHBIMH TyMOaMH - 2 MIT., CTOJ JIaOOpAaTOPHBIA CO BCTPOCHHBIMU
AIUKaMU - | 1T., cToJI NPUOOPHBIN OOJIBIION C MOJKON 0€3 SAIMMKOB U PO3ETOK - 2 IIT., CTOJI
npuOOPHBIN OOJBIION C MOJNKOW, SAIMKAMU M PO3€TKaMH - | MIT., CTON — MOIKa ofMHapHas ¢
OJIHUM CMEcCHUTeNIeM - 1 HIT., CTOJ] JJaOOpaTOpHBIN AJI TUTPOBAHUSA - 1 IIT., MIKaQ BBITSKHOU C
OJIHOM MOWKON W cmecuteneM - 2 IUT., mKad AIS XpaHEHHUsS PEaKTHUBOB - 2 IIT., HIKad
CEKLIMOHHBIN JUIsI XUMUYECKOW MOCY/IbI - 2 MIT., CYIIMJIKA K CTOJIY-MOMKE ¢ KperieHueM - 1 mr.,
ctyn - 12 mr., TaGyper - 8 mr., OropeTku - 23 mT., TepMoMeTphl - 10 mT., yCTAaHOBKU IS
TUTPOBAHUSA - 6 IIT., CTOJ KOMIBIOTEPHBIN - 1 1IT., TeneBu30p - 1 mT., MOHUTOP - 1 WIT., XauaTel
- 16 mT., XuMHUYecKas ocyia, pacTBOPHI [ 1a00paTOPHBIX paboT, IUIaKaThl, JOCKAa MeIoBas -
I wT., SUMK C MeCKoM - | IIT., MOJOTHMINE MPOTHUBOIMOXKApHOE - 2 MIT., anTedka - | ImT.,
OTHETYILIUTEID - 2 IIT.

VYyeOHast MeOelnb: CTONBI Ja0OPATOPHBIE, CTONBI IPUOOPHBIE, CTOJI — MOWKa OJUHApHas
CO CMECHUTEJIEM, CTOJI JIAOOPATOPHBIN AJIs1 TUTPOBAHMUS, CTYIbs, JOCKA MEJIOBAs.

3.2 UnpopmanmoHHoe o0ecnieyeHne peain3anuu padoueil nporpaMmbl

Jnsa  peanuzanud TporpaMMbl  OMOMMOTEUYHBIM (HOHA HMeEeT TeuyaTHble W/WIH
AIIEKTPOHHBIE 00pa3oBaTelibHble W WH(GOPMAIMOHHBIE PECYpChl JJIs HCIOJIb30BAHUS B
o0pa3oBaTebHOM Ipoliecce

3.2.1 OcHoBHbIE MEeYATHBIE/ITEKTPOHHBIE U3IAHUA:

1. Tabpuensn, O. C. Xumus: 11-if kmacc: 6a30BbIii ypoBeHb : yueOHuk / B. B. Epemun,
H. E. Ky3pmenko, B. . Tepenun [u ap.]. - 5-e usn., crep. - Mocksa : IIpocBemenue, 2023. -
127 c¢. - URL: https://e.lanbook.com/book/335036. - Pexum pgoctyma: sl aBTOp.
nonb3oBareneid. - ISBN 978-5-09-103623-7 : ~b. 1. - Tekcr : HEMOCPEICTBECHHBIM.
http://webirbis.tsogu.ru/cqi-
bin/irbis64r_plus/cgiirbis_64 ft.exe?S21COLORTERMS=0&LNG=&721ID=GUEST&I21DB
N=READB FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTM
L_ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI1=%2D960109835%3C.%3E&USES21A
LL=1

2. T'abpuensH, O. C. Xumwust: 10-i kmacc: 6a30BbIi ypoBeHb : yueOHUK / B. B. Epemun,
H. E. Ky3smenko, B. . Tepenun [u ap.]. - 5-e uza., crep. - Mocksa : [Ipocsemenue, 2023. -
128 c¢. - URL: https://e.lanbook.com/book/335039. - Pexum gocTyma: sl aBTOD.
nonb3oBareneir. - ISBN 978-5-09-107222-8 : ~b. 1u. - Tekcr : HeNOCPEICTBEHHBIN.
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http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?S21COLORTERMS=0&LNG=&Z21ID=GUEST&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=%2D960109835%3C.%3E&USES21ALL=1
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http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?S21COLORTERMS=0&LNG=&Z21ID=GUEST&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=%2D960109835%3C.%3E&USES21ALL=1
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http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64 ft.exe?S21COLORTERMS=0&LNG=&721ID=GUEST&I21DB
N=READB FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTM
L_ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3E1=%2D169294419%3C.%3E&USES21A
LL=1

3. Pymsutuc, I'. E. Xumus. 11-i kiacc: 6a3oBbiid ypoBeHs : yueOHuk / I'. E. Pymsutuc, ©.
I ®empaman. - 10-e w3m., crep. - MockBa : IlpocBemenue, 2023. - 223 c¢. -
URL.: https://e.lanbook.com/book/360830. - Pexwum mocryma: ajasi aBTOp. IOJb30BAaTEIEH. -
ISBN 978-5-09-108904-2 : ~b. u. - Tekct : HemocpeacTBeHHbid. http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64 ft.exe?S21COLORTERMS=0&LNG=&721ID=GUEST&I21DB
N=READB FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTM
L_ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3E1=%2D580248812%3C.%3E&USES21A
LL=1

3.2.2 JlonoJIHUTE/IbHBIE eYaTHbIe/AJIEKTPOHHBIE U3TaAHNS .

1. IlyzakoB, C. A. Xumusa. 10-if kmacc: yrnyOonéHsbiii ypoBeHb : yueOHuk / C. A.
[Ty3akos, H. B. Mamnuna, B. A. [Tonkos. - 5-¢ u3n., crep. - Mocksa : IIpocsemenue, 2023. -
320 c¢. - URL: https://e.lanbook.com/book/360827. - Pexum gocTyma: s aBTOp.
nonb3oBareneid. - ISBN 978-5-09-110491-2 : ~Bb. m. - TekcT : HeMOCPEICTBEHHBII.
http://webirbis.tsogu.ru/cgibin/irbis64r _plus/cgiirbis 64 ft.exe?S21COLORTERMS=0&LNG=
&Z21ID=GUEST&I21DBN=READB FULLTEXT&P21DBN=READB&S21STN=1&S21REF
=10&S21FMT=briefHTML _ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=%2D203546
589%3C.%3E&USES21ALL=1

OcHOBHbIE HCTOYHHKH /IS IPenojaBaTeJieii:

Koncturyuus Poccuiickoii ®epepanun (OpUHATa BCEHApOAHBIM T'OJIOCOBAHHUEM
12.12.1993) (c y4eTom mOIPaBOK, BHECEHHBIX (erepaTbHBIMI KOHCTUTYIMOHHBIMU 3aKOHAMHU
P® o monpaBkax k Koncturymuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-DK3)//C3
P®.—2009.—Ne4.—Cr. 445.

@enepanbublii 3akoH oT 29.12.2012 Ne 273-03 (B pea. denepalbHBIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne
203-®3, or 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-@3, ot
05.05.2014 Ne 84-®3, or 27.05.2014 No 135-®3, or 04.06.2014 No 148-®3, c m3m.,
BHeceHHbIMU DenepanbHbIM 3aKk0HOMOT04.06.2014Ne145-D3)«O6 obpazoBanuu B Poccuiickoii
Denepaunum.

ITpuka3 Muno6paayku Poccun ot 17.05.2012 Ne 413 «O06 yrBepkaeHuu (eaepaibHOro
rOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro (MOJHOTr0) OOIIero 00pa30BaHUs
(3apeructpupoBan BMuntocte PO 07.06.2012 Ne24480.

[Mpuka3z Munobpuayku Poccum ot 29.12.2014 No 1645 «O BHeceHWHM M3MCHCHHU B
[Tpuxa3z MunucrepcTBa obpa3oBanusi U Hayku Poccuiickoit ®@enepanuu ot 17.05.2012 Ne 413
“O0 yTBepkaeHnn (eneparbHOr0 TOCYAapCTBEHHOTO 00pPa30BaTEIBLHOTO CTaHIApTa CPEIHETO
(moHOTO) 00I1IeT0 00pa3OBaHUs " ».

[Tucemo JlemaprameHTa rocyJapCTBEHHOUM MOJUTHKHU B cdepe MOATOTOBKU pabouymx
kagpoB u IO Muno6puayku Poccun ot 17.03.2015Ne 06-259 «PexomeHmauuu 1o
OpraHM3alli  TIONYYeHHUs CpeaHero oOmero oOpa3oBaHWs B TpeAeliaX  OCBOCHUS
00pa3oBaTeNbHBIX MIPOTpaMM  CpeJHero mnpodeccuoHalbHOrO o0pazoBaHMs Ha 0ase
OCHOBHOTO 00mero oopazoBaHus ¢ y4eroM TpeOoBaHUH (enepaibHBIX TOCYAapCTBEHHBIX
0o0pa30BaTeNbHBIX CTAHJAPTOB W TOJydyaeMol Mpodeccuu WM CHEeUUAIBbHOCTH CPEIHETO
PO ECCHOHAIBHOTO 00Pa30BaHUS.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
TACIHATITAHBI

KoHTpoJib M OLlEHKA pPEe3yJbTaTOB OCBOCHHS O0OIIC00pPa30BATEILHON TUCIUILINHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJICHHbIC Ha (POPMHUPOBAHUE OOLINX

U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/esiaM U TeMaM COJIepKaHus yueOHOTo MaTepuaa

OK/MK

Mogayas/Paznen/Tema

Pe3yabTaT 00y4yenus

Tunbl 0LIeHOYHBIX MEPONPHATHIA

11

OK 01

CTpOeHI/IC aTOMOB XUMHYECCKHUX
DJIEMEHTOB U IpUpoaa XUMUYECKOU
CBA3U

CocTaBiIATh XUMHYECKUE (hOPMYIIBI
COEIMHEHUH B COOTBETCTBHHU CO
CTETIEHBIO OKUCIIEHUS] XUMHYECKUX
3JIEMEHTOB, UCXO/s U3 BAJICHTHOCTU U
3JIEKTPOOTPULIATETBHOCTH

1. Tect «CTpoeHHEe aTOMOB XUMHYECKUX
9JIEMEHTOB ¥ IPHPOJIa XUMUUIECKOH
CBSI3I».

2. 3aja4un Ha COCTABIICHUE XUMHUYECKHX
(opMyI1 IByXaTOMHBIX COSIHHEHHUI
(oxcumoB, Cynb(GUIOB, THAPUIOB U T.II.).
3. 3a7aHKs Ha UCIIOIb30BaHUE
XMMHYECKOH CUMBOJIMKHY U Ha3BaHUI
COEAMHEHUI 10 HOMEHKJIaType
MEX/IyHapOAHOTO COI03a TEOPETUUECKON 1
MPHKIAJHOI XMMUH U TPHUBHAIBHBIX
Ha3BaHMII U1 COCTABIICHHS XUMHIECKHUX
(opMy11 IByXaTOMHBIX COSHHEHHI
(oxcunoB, Cynb(UIOB, THAPUIOB U T.IL.) U
JPYTUX HEOPraHMIECKHX COCAUHCHUH
OTZHENBHBIX KJIACCOB

1.2

OK 01
OK 02

IMeproanyeckuii 3aKoH 1 TabIHIA
JI.1. MenneneeBa

XapaKTepmoxsaTL XUMHUYECKHUEC
QJICMCHTBI B COOTBETCTBHH C UX
TTIOJIO)KCHHUEM B HepHOZ[PI‘{eCKOﬁ

CHUCTEME XUMHUYCCKHUX DJICMCHTOB I[I/I

Menzeneena

1. Tect «Mertamndeckue /
HEMETAJLIMYECKUE CBOMCTRA,
3JIEKTPOOTPULIATENIBHOCTD U CPOJICTBO K
3JIEKTPOHY XMMHYECKHX JJIEMEHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM
CTPOCHHEM U IOJIOKEHUEM B
MEPUOANYECKON CUCTEME XMMUYECKUX
snemenToB JI.M1. MenneneeBay.

2. [lpakTuyeckue 3aJaHus Ha
YCTaHOBIICHHUE CBSI3H MEX]y CTPOCHHEM
ATOMOB XMMHYECKUX HIIEMEHTOB 1
MIEPHOMIECKAM H3MEHEHHEM CBOHCTB
XHUMHYECKHUX JIECMEHTOB M UX COCIMHEHUIT
B COOTBETCTBHH C MOJIOKECHAEM
Ieproanueckoii cucteme.

3. IIpaKTHKO-OpUEHTUPOBAHHEIE
TeOpeTHYECKHe 3a[aHus Ha
XapaKTepU3alno XUMUYECKUX DIIEMEHTOB:
«Merayuinueckue / HeMeTaTnYeCKue
CBOWCTBA, AJIEKTPOOTPULIATEIBHOCTD 1
CPOJICTBO K 3JIEKTPOHY XUMHYECKUX
3JIEMEHTOB B COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM M TIOJIOKEHHEM B
MIEPHOMIECKON CHCTEME XMMHIECKHX
anemenTtoB J[.1. MenneneeBa»

2.1

OK 01

Tuns! XUMHUECKUX peaKIii

CoCTaBISITh PEAKIIUH COCAUHEHUSI,
PpasnoxeHus, oOMeHa, 3aMelIeHNs,
OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE
peakimu

1. 3aaum Ha COCTaBIECHHE YpPaBHEHHUI
peakumii:

— COCIMHCHUS, 3aMEILCHNS, PAa3JIOKEHUS,
oOMeHa;

— OKHCITUTEITBHO-

BOCCTAQHOBHUTEIIBHBIX PEAKIHH C
HCIIOBE30BAaHNEM METOJ1a DIICKTPOHHOTO
Oamanca.

2. 3a7a4n Ha pacyeT MacChl BELIECTBA HIIH
00BEMa

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MacCe UM 00bEMY OTHOTO 13
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OK/MK

Mogayas/Paznen/Tema

Pe3yabTaT 00yueHust

THNbI 0OLIEeHOYHBIX MepPONPHATHIT

YYacTBYIOIIUX B PEAKLU BELIECTB;
pacuéTsl

macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
MPOJIYKTOB PEaKLUH, €CIIU OJHO U3
BEILIECTB UMEET IPUMECU

2.2

OK 01

DNEKTPOIUTUYECKAS AUCCOLMALIAS U
HOHHBII 0OMeH

CocTaBiATh ypaBHEHUSI XUMUYECKHUX
peaKLy HOHHOTO 0OMEHa C y4acTHEM
HEOPraHMYECKUX BEIIECTB

1. 3ajaHus Ha cocTaBjeHUE
MOJIEKYSIPHBIX i HOHHBIX PEaKLHil ¢
y4acTHEM KHCJIOT, OCHOBAaHUH U COJIEH,
YCTaHOBJICHUE U3MEHEHUS KUCIIOTHOCTH
cpeabl

2. JIaboparopnas padora "Tumsr

XUMHUYECKUX pEaKIUn

3.1

OK 01, OK
02

Krnaccuduxarms, HOMEHKIATypa U
CTPOEHME HEOPIraHUYECKUX BELIECTB

Krnaccudunuposats HeopraHHIeckue
BEILIECTBA B COOTBETCTBUU C UX
CTPOEHHEM

1. Tect «HomeHkaTypa u Ha3BaHuE
HEOPraHUYECKUX BELIECTB UCXO/s M3 UX
XHUMHYECKOiT (DOPMYJIBI MIIM COCTABIICHHUE
XUMHUYECKOiT (POPMYJIBI UCXOMS U3
Ha3BaHUS BEIIECTBA [10 MEXYHAPOIHOM
WIN TPUBUAIILHOW HOMEHKIIATYPEe».

2. 3a7a4u Ha pacyeT MacCOBOM J10JIH
(Macchl) XHMHYECKOTO 3JIEeMEHTa
(coenuHeHus) B MOJIeKyJie (cMecn).

3. IlpakTuueckue 3a1aHus 1o
KJaccuuKanuy, HOMEHKIAType U
XHUMHYECKUM (popMyIaM HEOPTaHUYECKHX
BEIIECTB Pa3JIMYHbBIX KJIACCOB.

4. IIpakTHyeckue 3a1aHusI HA OIpe/IeIeHNe
XMMHYECKOH aKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHJa XUMHYECKOU CBS3U U
THUITa KPUCTAJUTNYECKOM PeIIeTKH

3.2

OK 01
OK 02

DU3UKO-XUMUYECKIE CBOHCTBA
HEOPraHHMUYECKUX BELIECTB

VYcranaBIMBaTh 3aBUCHMOCTD (PH3UKO-
XHMHYECKHX CBOIMCTB HEOPraHHIECKUX
BEILECTB OT CTPOCHHUS aTOMOB U
MOJIEKYII, @ TAKXKE THITA
KPUCTAJUINYECKOH peleTku

1. Tect «OcOOEHHOCTH XMMHIECKHX
CBOICTB OKCHIOB, KHCIIOT, OCHOBaHUIA,
aM(OTEepHBIX THAPOKCHIOB H COTIEH».
2. 3a7aHus Ha COCTaBJICHUE YPABHEHUI
XMMHYECKUX PEaKIUil ¢ yuacTHeM
MIPOCTBIX U CIOXKHBIX HEOPIaHUYECKUX
BEIL[ECTB: OKCUJIOB META/IOB, HEMETAIIOB
1 aM(OTEPHBIX HIEMEHTOB;
HEOPTraHMYECKHUX KHCIIOT, OCHOBAaHUH U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHUYEeCKUX COJeH,
XapaKTepHU3YIOIINX UX CBOICTBA U
CIIOCOOBI MOTyYEHHS.

3. IIpakTHKO-OpUEHTUPOBAHHbIE
TeopeTHYECKHe 3a/JaHus Ha CBOICTBA U
MOJTy4eHNe HEOPTaHUIECKUX BEIIECTB

3.3

OK 01
OK 02

H}ICHTI/I(i)I/IKaHHS{ HEOpPraHn4eCKux
BCIIECTB

WccnenoBarh kKaueCcTBEHHBIC peakuuu
HEOPraHn4eCKUX BEIICCTB

1. IIpakTHKO-OpUEHTHPOBAHHbIE 3a1aHUS
10 COCTaBJICHUIO XUMUYECKHUX PeakIuii ¢
y4acTHeM HEOPraHHYECKUX BELIECTB,
HCIOJIB3YEMBIX JUISl UX UICHTU(UKAIMH.
2.JIabopaTopHas pabora:
“Unentrdukaiiys HEOPraHUUECKUX
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OK/MK

Mogayas/Paznen/Tema

Pe3yabTaT 00yueHust

THNbI 0OLIEeHOYHBIX MepPONPHATHIT

BelecTB”

4.1

OK 01

Kraccuduxarms, ctpoenue u
HOMEHKJIATypa OPraHUIeCKHX
BEILECTB

Knaccudunuposars opranuueckue
BEIIIECTBA B COOTBETCTBUH C HX
CTPOCHUEM

1. 3amanus Ha cOCTaBJCHUE Ha3BaHUM
OpraHUYECKUX COCAMHEHUH 1O
TPUBUAJIBHON MIIM MEXIYHAPOIHOH
CHCTEMAaTHYECKO HOMEHKIIAType.

2. 3a7aHus Ha COCTABJIEHHE MOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (hopMyIT
OPTaHUYECKHX BEIIECTB OTACIBHBIX
KIIACCOB.

3. 3agaun Ha ompezeneHue IPOCTeHIeH
(opMyIIBI OPraHMYecKOH MOJIEKYIIHI,
HCXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02

CBoiicTBa OPraHUYECKUX
COCTMHEHUI

YcraHaBIuBaTh 3aBUCUMOCTh d)I/ISI/IKO-
XUMHYECKHX CBOHCTB OpPraHUu4CCKUX
BEIICCTB OT CTPOCHUSA MOJIEKYJT

1. 3aiaHus Ha COCTABIICHHE YpaBHCHHI
XUMHYECKUX PEAKLHii C ydacTHeM
OPTraHUYECKHX BEIIECTB HA OCHOBAHHHU UX
COCTaBa M CTPOCHHUSL.

2. 3a7aHKs Ha COCTaBJICHUE YPABHEHUM
XUMHYECKHUX PEaKIUil, HILTIOCTPUPYIOLINX
XUMHYECKHE CBOWCTBA C yIETOM
MEXaHH3MOB MIPOTEKAHMUS JAHHBIX PEaKIIHi
M TEHETHYECKON CBSI3U OPraHMYECKUX
BEIIECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a71auy 110 ypaBHEHUSIM
peaKLyii C y9acTHEM OPTaHUYECKHX
BEIIIECTB.

4. JTaboparopnas pabota “TIpeBpaieHus
OpraHMYECKUX BEIIECTB IPH HarpeBaHuu"

43

OK 01
OK 02

VneHTHOUKAINS OPraHHIECKIX
BEIIECTB, UX 3HAYCHUE U
MPUMEHEHUE B OBITOBOU U
HPOU3BO/ICTBEHHOM JIESITEIBHOCTH
YeloBeKa

WccnenoBars kKaueCcTBEHHBIC peaKknuu
OpPTaHUYCCKUX COEIMHEHUN OTJIEIbHBIX
KJIaCCOB

1 ITpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUs
10 COCTABJICHUIO XUMUYECKHUX PEaKIMH ¢
y4acTHEM OpraHMYEeCKUX BEUIECTB, B T.Y.
HCIOJIB3YEMBIX JUISl UX UICHTU(UKAIMU B
OBITY ¥ IPOMBILIIEHHOCTH.
2.JIabopaTopnas pabora:
“Unentrdukanys opraHuyecKux
COCIMHCHUN OT/ICTBHBIX KJIacCOB”™

5.1
52

OK 01
OK 02

CKOpPOCTb XUMUYECKUX PEAKIHH.
XUMHYECKOEe paBHOBECHE

XapaxkTepu3oBaTh BIUSHUE
KOHLIEHTPAIU PEarupyroLUX BEIECTB
U TEMIIEpaTypbl Ha CKOPOCTh
XUMHYECKHUX peaKiui
XapakTepu3oBaTh BIUSHUAEC U3MECHEHUS
KOHIIEHTPAIMY BEUIECTB, PEAKLIUH
Cpelbl U TeMIIepaTyphl Ha CMELICHHE
XHUMHYECKOTO PaBHOBECHS

IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpPETHYECKHE 3a/[aHNs HA aHAJIU3
(aKkTOpOB, BIUSIONINX Ha H3MEHEHHE
CKOPOCTH XHMHYECKOH peaKIUH.
[paKkTHKO-OPUEHTHPOBAHHEIE 3aaHUS HAa
npuMmeHenue npunnumna Jle-lllatense qs
HAXOJK/ICHUSI HAIIPABJICHUS CMEIICHUS
PaBHOBECHS] XMMUYECKON PEaKIUH U
aHanu3 (aKTOPOB, BIUSIOMIX HA
CMelleHHe XUMUYECKOTr0 PaBHOBECHUS

6.1

OK 01
OK 02
OK 07

ITonsaTtue o pacTBopax

Pa3nuyaTh HCTUHHBIE PACTBOPEI

1. 3a1auu Ha IPUTOTOBJIEHHE PACTBOPOB.
2. IIpakTUKO-OpHEHTHPOBAHHbIE
pacyeTHbIE 3aJ]aHKsI Ha AUCIIEPCHBIE
CHCTEMBI, HCTIOJIb3yeMbIe B OBITOBOI 1
MIPON3BOICTBEHHOM JIEATENLHOCTH
yenoBeKa
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Ne OK/IIK Mogayas/Paznen/Tema Pe3yabTaT 00yueHust THNbI 0OLIECHOYHBIX MePONPHATHIA

7.1 OK 01 HccnenoBanue cBoiicTs pactBopoB | UccnenoBaTh GpU3HKO-XUMHYECKHE JlabopaTopHast paboTa

7.2 OK 02 CBOICTBa HCTUHHBIX PACTBOPOB “IIpUroTOBIICHHE PACTBOPOB”
IpodeccnoHanbHO-OPUEHTUPOBAHHOE COAEPIKAHUE (COACPIKAHIE TPUKIIATHOTO MOIYIIS)

8.1 OK 01 Xumusi B ObITY ¥ IPOU3BOJACTBEHHON | OIIEHUBATH MOCJIEICTBUS OBITOBOM U Keiic (c yueTom Oynymueit

9.1 OK 02 JEATEIHbHOCTH YEJIOBEKA TIPOU3BO/ICTBEHHOM J€ATEIEHOCTH po¢eCCUOHANBHOI S TETbHOCTH)

9.2 OK 04 YyeJIoBeKa C IMO3UIUH DKOJIOTHYECKON Bo03MOKHBIE TEMBI KEHCOB:
OK 07 6e30macHOCTH 1. Ilorennenue Kimumara u
TIK 1.3 BBICBOOOYKICHHE Ta30BbIX IHAPATOB CO THA

OKeaHa.

2. Bynymuie marepuassl Ui aBua-,
MAIIHHO- U PUOOPOCTPOCHHSI.

3. HoBble MaTepHabl [UIs CONMHETHBIX
GaTapeii.

4. JlexkapcTBa Ha OCHOBE PacTUTEIbHBIX
npenaparos
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