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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOM JUCITATIINHBI
CO0.02 XuMusl

1.1.06s1acTh NpUMEHEeHNsI TPOTPAMMBI

Pabouass mporpamma ydeOnoit muctmmmuabl COO 02 Xwumusi SBASETCS COCTAaBHOM
4acThbl0 OCHOBHOHM mpodeccHoHanbHOW 00pa30BaTENbHON MPOrpaMMBbl  MOJTUTEXHHUYECKOTO
koemxka PI'BOY BO «MITY» B coorBeTcTBUHM ¢ (eaepaabHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHIAPTOM CpelHero mnpodeccuoHanbHoro obpazoanus (mamee — GI'OC
CIIO) no cnenuansuoct 31.02.02 Akyiiepckoe Aeio

1.2. MecTo yueOHO# TUCUUIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOTrPaMMbl
Oo6meobpazoBarenpHas auctumimHa COO.02 «Xumus» sSBAsSeTCS 005S3aTeNbHON YacThiO

0011e00pa3oBaTeIbHOTO IUKJIa 00pa3oBaTeNbHON MporpamMmbl B cootBeTcTBHH ¢ PI'OC
CIIO no npogheccuu/cneyuanonocmu 31.02.02 Axywepckoe oeno

TpynoeMKOCTh JUCHUIUIMHBI «XUMHUS» Ha YrayOJeHHOM YpoBHE cocTaBiser 154 daca, u3
koTopeix 102 yaca — 0a30BbIil Moxynb (7 pa3znenoB) v 52 yaca — NPUKIAAHON MOAYNb (2
pa3zena), BKIIOYAIOLUIUN  MPaKTUKO-OPUEHTHUPOBAHHOE  COJAEpIKAHHME, YCUJIMBAIOIIEE
PO IIEHYIO COCTABIISIIONIYIO 110 KOHKPETHOM MPO(ECCHU WITH CTIEUAITBHOCTH.

[TpuknanHoit MOayab BKIIOUYaeT ABa pasfena. Pasmen 8 «Xumus B ObITY U MPOU3BOJACTBEHHOU
NeSITETILHOCTH YEJIOBEKa» pealln3yeTcs sl BceX Mpodeccuil/crennanbHOoCTe Ha MaTeprae
KEWCOB, CBSI3aHHBIX C IKOJIOTUYECKON O€30MacHOCTHIO M OIIEHKOM MOCIEACTBUM OBITOBOW U
NPOM3BOJICTBEHHON  JEATENBHOCTH, IO OTpacisiM  Oyaymed  npodeccHoHaIbHOMI
JESITEIIbHOCTH 00YYaroIInXCsl.

Temaruka paszena 9 BapbUpyeTCs MO OOBEKTY OyIaymied MmpoecCHOHATBHONW AESITeIbHOCTH
CTYJEHTOB — Onocdepa (’KHBbIE OPraHU3Mbl) UM TeXHOCHEPa (TEXHOIOTUYECKUE OOBEKTHI).

1.3. Hean u 3a1a4n JMCHUILIMHBI — TPe0OOBAHMSA K Pe3yIbTAaTaAM OCBOCHHUS

AUCHHUILIHHBI

1.3.1. lleau u 3a1a4u AUCUUTJIMHBI

DopMHUPOBAHUE Y CTYJEHTOB XMMUYECKON COCTABIISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA
KaK OCHOBBI TPUHSTHS PEIIEHUH B JKU3HEHHBIX M TPOU3BOJCTBEHHBIX CUTYaIlUsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOIHON cperie.

3agauu AMCHMILINHBI:

1) cdopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XWMHUYECKUX IPOLECCOB U
ABJICHUM B OKPYKAIOIIEH cpeae, LEJIOCTHOW HaydHOM KapTHUHBI MHpa, B3aWMOCBS3U M
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS [IPOBOJUTH PACUEThI 10 XMMUUYECKUM (HOPMYJIaM U YPaBHEHUSM XUMHUECKHUX
peaxiui, MIaHuPOBaTh M UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TMPOBENEHUS XUMUYECKHX SKCIEPHMEHTAIbHBIX HCCIEIOBAHUN C
coOyto/ileHeM TpaBuil 0e30MacHOro oOpalleHHs C BellecTBaMH M J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yYMEHHsS aHAJIM3UPOBATh, OLIEHWBATh, MPOBEPATh Ha JOCTOBEPHOCTh M 000OIIATH
MH(pOPMaLIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3IudHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHHUs] IPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEIbHOCTH M XUMHYECKHX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMHpOBaTh MOHMMAHUE 3HAYMMOCTH JTOCTHKEHUNA XUMUUYECKONH HAyKH M TEXHOJOTHH IS
pa3BUTHUS COLIMATIBHON U TIPOU3BOJICTBEHHOM cdep.

1.3.2. IInanupyemble pe3yabTaTbl OCBOCHHSI 0011e00pa30BaTeIbHON AUCHUIIMHBI B
COOTBETCTBUH c @rocC CIio " Ha OCHOBeE DrocC COO



Koa n
HaMMeHOBaHUe
(popmupyembIx
KOMIIeTeHIN i

l'[.nalmpyeMbIe pe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

Oo6mme!

JucuMIimHapHbie?

OK 01. BeiOupatb
CIIOCOOBI PeIICHUS
3amad
npodeccHoHATEHOM
JeSATEITbHOCTH
[IPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTH TPY10BOT0 BOCIIMTAHMSA:

- TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTH K aKTHBHOM JE€ATENHHOCTH TEXHOJIOTHYECKOM
CIIOCOOHOCTH

u COHH&J’ILHOﬁ HaITpaBJICHHOCTH,

WHUIMUPOBATh,  IUIAaHUpPOBaTb U CAMOCTOSTEIbHO
BBITOJHATH TAKYIO JESTEIbHOCTD;

- HMHTEpEeC K pasnyHbIM cdepaM MpodecCHOHATBHON
JESATEIBHOCTH,
Osuanenue y4eOHBIMU

NO03HABATEJIbHBIMHY J€liCTBUSIMH:

YHUBepCaJbHbIMH

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:
- CaMOCTOATEIBHO (GOPMYIUPOBATH W AKTYaIH3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, KiTaccuuKauu u 00001eHNS;

- OTPENENATh LEH JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;
3aKOHOMEPHOCTH |

-  BBIABJIATH INpOTUBOPCUYHA B

- BJIaACTHb CHCTEMOM XHUMHUUYECKUX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIIOJIATAIOIIME MOHATHS  (XUMHYCCKUI
AJIEKTPOHHAsT 000JI0YKa aroma, S-, p-, d-3JCKTPOHHBIC OpOUTAIH

aTOMOB, HMOH, MOJICKYJId, BAJCHTHOCTDL, JJICKTPOOTPHULATCIBHOCTD,

3JICMEHT, aTOM,

CTCTICHh OKHCJICHHS, XMMHYECKas CBS3b, MOJb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, YTIICPOJHBIA CKEJIeT, PYyHKIIMOHAIbHAS TPYIINA,
pajiKall, U30MEpHs, U30MEPhI, TOMOJOTHICCKUI psj, TOMOJIOTH,
VIIEBOAOPOABI, KHUCIOPOA- U a30TCoAepkallue COeTUHEHHS,
OMOJOTMYECKH aKTHUBHBIE BeIIECTBA (YIJIEBOJbI, KHUPBI, OCNKH),

MOHOMCD, MOJHUMEP, CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJIAPHBIC

COCIMHEHUS, KpUCTANTMYeCKas pelieTka, THIBl XUMHUYECKUX
peakuui (OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIE, JK30- 54
SHIOTEPMUUYECKHE, PpPEAKIMM HMOHHOTO  OoOMeHa), pPacTBOp,

AIEKTPOJUTHI, HEJIEKTPOJUTHI, SJIEKTPOJUTHYECKAS AUCCOLHAIIUSA,
OKHCJIUTENb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHYECKOW PEaKIUH,
XUMHUYECKOE PAaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO
cTpoeHust opranudeckux BemectB A.M. ByrtnepoBa, Teopus
ANEKTPOJIUTUYECKON JUCCOLMALNK, nepuoaudeckuit 3axon .M.
3aKOH COXpPaHEHHUsI Macchl),

MCH,Z[CJICCBa, 3aKOHOMCPHOCTH,

1 YKa3biBaloTCA NMYHOCTHbIE M MeTanpeaMeTHble pesynbTaThl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHoi popme, popmupyembie
06u1eo0bpasoBaTeIbHOM ANCLUNANHON
2 AncumnanHapHble (NpeameTHbIe) pe3y/bTaTbl YKas3blBalOTCA B COOTBETCTBMM C METOAMKOMN NPenoaasaHns ANCUMIANHDI




paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTb KOPPCKTHBBI B ACATCIIBHOCTb, OLCHUBATH

COOTBECTCTBUC pe3y.HBTaTOB oeiaiaM, OLCHUBATh pI/ICKI/I
MOCJIEACTBUI JeITEILHOCTH,

- pa3BUBaTh KpPEATUBHOE MBIIUICHHE TP PEHICHUU
JKU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCIIeI0BaTEIbCKUE TeHCTBUS:

- BIIQJIETh HaBbIKAMM Y4E€OHO-UCCIIENOBATEIBLCKOM U

HpOGKTHOﬁ JACATCIIbHOCTH, HaBbIKaMU PaspCICHUA
npo0Jem;

- BBISABJIISATH IMPUIUHHO-CIICACTBCHHBIC CBsA3U nu
aKTyaJIH3UpOBaTh BBIIBUTATh THUIIOTE3y €€
pellleHus, HaXOAWTh apryMEeHTBl M JOKa3aTelbCTBA

CBOUX YTBer(HCHHﬁ, 3alaBaTb IapaMEeTpbl U KPUTCPUU

3azauy,

peLIcHus;
- AaHAJIU3MUPOBATH IIOJIYYEHHBIE B XOJE PEUICHMs 3aJa4u
PE3YIbTAaThl, KPUTHYCCKN OLCHHWBATH HUX AOCTOBCPHOCTD,
MMPOrHO3NpPOBATh U3BMCHCHHUE B HOBBIX YCIIOBUAX,

- YMCTb NCPCHOCUTHL 3HAHUA B I[IO3HABATCIBHYIO U
MMPAKTUYCCKYIO obacTu KHU3HEACATCIIBHOCTH,

- YMETb MHTETPUPOBaTh 3HAHMS U3 Pa3HBIX MPEIMETHBIX
obJacreii;

- BBABUIaTh HOBBIE WJAEH, NpellaraTb OpPUTHMHAJIbHBIE
MIOAXObI U PEILICHMUS;

- CITIOCOOHOCTH UX HCIOJIb30BAHUS B TO3HABATEIBHON U
COLIMAIBHON MTPAKTHUKE

CHUMBOJIMYECKUI S3BIK XUMHH, (PAKTOIOTMYECKHE CBEICHHS O
CBOICTBAaX, COCTaBe, IMOJYyYEHHH M OE30MacHOM HCIIOIb30BAHUH
BOXHEUIIIMX HEOPTaHWYECKUX M OPTaHUYECKHX BEUIECTB B OBITY M
IIPAKTUYECKON AEATEIbHOCTH Y€JI0BEKa;

- yMETb BBIABIATH XapaKTEPHbIE NPHU3HAKA M B3aMMOCBA3b
W3Y4YECHHBIX NOHATUH, IPUMEHATh COOTBETCTBYIOIIME MOHATUSA IIPU
ONMCAHUU CTPOEHUS U CBOWMCTB HEOPraHMYECKHUX M OPraHUYEeCKUX
BEILECTB M UX IPEBPAIICHUH; BBIABIISTh B3aUMOCBA3b XUMHUYECKHUX

3HAHUMI c JIpyrux

MOHATUSAMH W TPEICTaBICHUAMHU
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETb MCHOJIb30BaTh HANMEHOBAHUS XMMHMYECKUX COCAMHEHUHI
MEXIYHApOJHOIO COK3a TEOPETUYECKOW M NPUKIAAHON XMUMHH U
TpUBMAJIbHBIE HAa3BaHUs BAa)KHEHIIMX BELIECTB (ITUJIEH, AlleTUJIEH,
rIUlepul, ¢GeHon, (GopMaibAeru], yKCycHas KHCIOTa, TJIMIMH,
YrapHbIM Tra3, YIJEKUCIbIM ras,

INUThCBasA COJa H ,[[pyTI/IX),

aMMHUaK, ramcHasa Hu3BCCTh,

HeramieHas W3BECTb, COCTaBJISITh
(GOopMyITbI HEOPTAaHWYSCKUX M OPTaHWYCCKUX BEIIECTB, YpaBHEHUS
XUMHUYECKHX PEaKIUii, OOBICHATh WX CMBICH, TOATBEPKIATH
XapaKTepHbIE XUMUYECKUE CBOMCTBA BEMICCTB COOTBETCTBYIOIIHMMH
SKCIIEPUMEHTAMH U 3aITUCSMHU YPABHCHUH XUMUYECKUX PEAKITHIA,

- yMeTh  YCTaHaBIMBATh  NPHUHAUICKHOCTh  HM3YyYEHHBIX
HEOPTraHWYECKUX U OPraHMYECKHX BEIIECTB K OINpeAclIEeHHBIM
KJlaccaM W TPYIIaM COEIUHEHHWH, XapaKTepu30BaTh WX COCTaB U
BaXHEHINIME CBOWCTBA; OMPEAENATh BUABl XUMHUYECKUX CBS3EH
(koBasieHTHAsl, HWOHHAs,

MeTaJlJIN4ecKasi, BOJOPOJHAs),

KJIacCCU(PUIIUPOBAThH

THIIbI

KPUCTAJUTMYECKUX  PEIIETOK  BEIECTB;
XUMHUYECKHE PEaKIiu;
- copMHUPOBATh MPEJICTABICHUS: O MAaTEpPUAJILHOM €IMHCTBE MUPA,

3aKOHOMCPHOCTAIX U IO3HABACMOCTHU SIBIICHUH npupoanl; 0 MECTC U




3HAYEHUM XUMHHM B CUCTEME ECTECTBEHHBIX HAayK U €€ poJid B
00ecrieyeHN: YCTOHYMBOTO DPAa3BUTHS YEIOBEYECTBA: B PEIICHUHU
npobjeM  DKOJIOTMYECKOW,  DHEPreTHUeCKOW ¥ MUIIEBOM
0e30macHOCTH, B  pa3BUTHUM  MEOUIMHBI, CO3JAaHUU  HOBBIX
MaTepHagoB, HOBBIX MCTOYHMKOB »JHEpPIUH, B 00ecle4eHuu
pallMOHAIBHOTO  HPUPOAONOIBL30BaHUSA, B (OPMUPOBAHUU
MHUpPOBO33pDEHUSI U  OOWIEH KyJIbTyphl YeJlOBeKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO H
MPUPOAHON CpenE;

- BJAJETh CHCTEMOM XMMHYECKMX 3HAHHM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATrAl0IIME MOHATHUS (JIOTOJHUTEIBHO K CUCTEME OHSITUH
0a30BOro0 ypoBHs) - H30TOIBl, OCHOBHOE U BO30YKIEHHOE
COCTOSIHHE aToMa, TMOpUIN3alIHsl aTOMHBIX OpOuTaliel, XUMHUYecKas
cBa3pb ("0 " wm "", KpaTHBIE CBS3U), MOJIIpHAs KOHIIEHTpalus,
CTPYKTypHasi ¢opMmyia, u3oMepus (CTpYKTypHas, TeoMeTpuyecKas
(uMc-TpaHC-U30MEpHsI), THUIBl XUMHUYECKUX peakuuid (TromMo- W
rereporeHHble, o0paTuMble U HeOOpaTUMBbIE), PAaCTBOPHI (MICTUHHBIE,
JUCIIEPCHBIE CUCTEMBI), KPUCTAIIOTUAPATHI, CTENIEHb JUCCOLUAIIH,
AIIEKTPOJIN3,  KPEKHHI, pPUPOPMHUHT); TEOPUU U  3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUYECKNE 3HAHMSI, JIEKAIIUE B OCHOBE
MIOHMMAHUS NPUUYUHHOCTU M CUCTEMHOCTH XUMHYECKHX SIBICHUH,
COBPEMEHHBIE NIPEJCTABICHUSI O CTPOECHUM BELIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJSIPHOM YPOBHSIX; IMPEACTABICHUS O
MEXaHM3MaX XHMMHUYECKHUX pEakUud, TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, 0 XUMHUYECKOM
paBHOBECHH, IUCIIEPCHBIX CUCTEMaX, (PAKTOJIOTUYECKHE CBEIACHHUS O
CBOWCTBaX, COCTaBe, IOJyYEHUH M OE€30MaCHOM HCIOIb30BAHUU
BOXHEUIIMX HEOPraHWYECKUX M OPraHMYECKHX BEUIECTB B OBITY U
NPAaKTUYECKOM  JICATENIbHOCTM  YEJIOBEKa; OOIIMX  HayYHBIX




MMpUHIHIIax XUMHUYECKOT'O IIpOU3BOJACTBA (Ha npumepe
MIPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa, epepaboTKH
HePTH);

- yYMeTh MpPOBOAMTH pacyeThl MO XUMHYECKUM QopMmyiaamM U
YpaBHEHUSAM XMUMHUYECKUX PEAKIMI C MCMOIb30BaHUEM (PU3UUYECKUX
BEeIMYMH (Maccel, o0BeMa Ta30B, KOJMYECTBA BEUIECTBA),
XapaKTepPU3YIOIINUX BEIIECTBA C KOJMMUYECTBEHHOW CTOPOHBI: PACUEThI
10 HAXO0XKJIEHUIO XUMUYECKOH (OPMYJIbl BEIIECTBA; pACU€Thl MacChl
(oOBbema, KoNMYecTBa BEIIECTBA) MPOAYKTA PEAKIUU, €CIIH OJHO U3
UCXOJHBIX BELIECTB JaHO B BHJAE pacTBOpa C OINpeAeIEHHOU
MacCOBOHW JIOJIEH PAaCTBOPEHHOTO BEIIECTBA WM JAaHO B HM30BITKE
(MMeeT mpUMecH); pacueTbl MAacCOBOW MIJIM OOBEMHOM IO BhIXO/a
MPOAYKTa pEakuu; pacyeThl TemIoBoro d(dQeKxra peakiuii,
00BEMHBIX OTHOIIIEHUH Ta30B;

- yMeTb BBISBIATH XapaKTepHble TMPH3HAKM U B3aUMOCBS3b
W3YYECHHBIX TOHATUHN, MPUMEHSITh COOTBETCTBYIOIINE MOHATUS TPU
OMMHUCaHUKU CTPOCHUA U CBOIICTB HCOPTaHNUYCCKUX U OPraHUYCCKHUX
BCIICCTB U UX npeBpameHHﬁ; BbISIBJIATH B3aNUMOCBSA3b XUMHUYCCKUX
3HAaHUH C IMOHATUIMH U NpEeaACTaBICHUAMU JAPYTrUX MPCIMETOB JIA
0osee OCO3HAHHOTO TIOHMMaHUSI U OOBSICHEHHUS CYIIHOCTH
MaTepualibHOTO €IWHCTBA MHpA; HCIOJIb30BATh CHUCTEMHBIE
XUMHUYECKUE 3HAHUS JUIsI OOBbSICHEHUS U TIPOTHO3UPOBAHMS SIBJICHUIA,
MMEIOIINX €CTECTBEHHOHAYUYHYIO IPUPOAY;

- yMeTh HCHOJb30BaTh HAUMEHOBAHMS XHUMHUYECKUX COCIWHEHUN
MEKIYHApOAHOTO COK3a TEOPETUUYECKOW W MPUKIAAHON XUMHH U
TPUBHUAJIBHBIC Ha3BaHHA BCHICCTB, OTHOCAIIMUXCA K HN3YUCHHBIM
KjlaccaM  OpPraHM4eCcKMX W  HEOPraHWYECKUX  COCIMHEHUH;
MCIIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY JUISl COCTaBJIEHUS (opMyI
HEOPraHUYECKUX  BEIIECTB, MOJEKYIIPHBIX M  CTPYKTYPHBIX




(pa3BepHYTHIX, COKpAILIEHHBIX U CKEIETHBIX) (hOPMYIT OPraHHUECKUX
BEUIECTB; COCTABJIATH ypPAaBHEHUS XHUMHUYECKUX pEaKUUi U
pacKpblBaTh MX CYIIHOCTb: OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIMii MOCPEACTBOM COCTAaBJIEHUS IEKTPOHHOrO OanaHca 3THX
peakuMii; peaknuid HOHHOTO OOMEHa IIyTeM COCTaBJIEHUS MX
IIOJIHBIX M COKPALICHHBIX MOHHBIX YPaBHEHMI; peakuuil r’UApOIIn3a,
peakuui KOMILJIEKCO0Opa30BaHus (Ha puMepe
THJIPOKCOKOMITJIEKCOB ~ IIMHKA W QJIOMHMHHMS); IOATBEPKAATH
XapaKkTepHble XMMUYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMU U 3aMIUCSAMU YPaBHEHUIN XUMUYECKUX PEaKIUil;

- yMeTh KJacCH(UIMPOBATh HEOPTaHWYECKHE W OpraHHYECcKHUe
BEIIECTBA M XMMMYECKHE pPEaKLHH, CaMOCTOSITEIbHO BBIOMPAThH
OCHOBaHMA U KPUTEPUM JUI  KJIACCH(PHUKALMU  H3Yy4aeMbIX
XMMHUYECKUX OOBEKTOB; XapaKTepPH30BaTh COCTaB M BaKHeHIIHe
CBOICTBA BEIIECTB, MPUHAMIEKAMUX K ONPEACICHHBIM KilaccaM U
rpyImnaM coeuHEeHHH (IMpOCThie BEIIECTBA, OKCUAbBI, THIAPOKCUIBI,
COJIM;  YIJIEBOAOPOABI, MPOCTblE JPUPbHI, CHUPTHI, (EHOJBL,
aJIbJIETU/Ibl, KETOHBI, KapOOHOBBIE KHUCJIOTHI, CIIOXHbBIE 3(UPHL,
KUPBI, YTJIEBOJbI, aMUHbBI, aMUHOKHUCIIOTBI, OEJIKH); MPUMEHSThH
3HAHUS O COCTaBE€ M CBOMCTBAxX BEIIECTB I SKCIEPUMEHTAIBHOU
IIPOBEPKU THUIIOTE3 OTHOCUTEJIBHO 3aKOHOMEPHOCTEN IMPOTEKAHUS
XUMHUYECKUX PpEaKIMi W TPOrHO3MPOBAHMS BO3MOXHOCTEH MX
OCYIIIECTBIICHUS;

- yYMeTb IMOATBEP)KJaTh HA KOHKPETHBIX IIPUMEPAX XapakTep
3aBHCHUMOCTH peaKunoOHHON CIOCOOHOCTH OpPraHUYECKUX
COEIMHEHUHN OT KpaTHOCTU M TuMa KoBajieHTHo! cBsizu (& " u ""),
B3aMMHOI'0 BIIMSHUS aTOMOB U I'PYII aTOMOB B MOJIEKYJIAX; & TAKKe
OT OCOOEHHOCTEHN peann3alyu Pa3InYHbIX MEXaHU3MOB MPOTEKAHUS
peaKkuuii;
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- YMETb XapaKTepu3oBaTh JJICKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSHUM) M HOHOB XHMHYECKUX
anemeHToB | - 4 mnepuonoB Ilepmommueckoir cucremsr J[.H.
MenpeneeBa U UX BAJIEHTHBIE BO3MOXHOCTH, UCHOJb3Ysl MOHATUA
"s", "p", "d-amekTpoHHBIE" OpOUTANIM, DHEPreTUYECKHE YPOBHH;
OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHWMHYECKHX

OJICMCHTOB H O6pa3yeMBIX UMM COCOUHECHUHN 10 nepuoaaM H

rpynmnam;

OK 02. Mcnons3oBaTh
COBpPEMEHHBIC
CpeICTBa MOUCKA,
aHanusa u
HUHTEPIPETAINH
uHpoOpMaLUU U
nH(pOpMaIIUOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 33,144
npo¢eCcCuOHAIBHON
JeSATeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOTI'O O3HAHUS:
- ¢(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOILIECTBEHHOU

MIPAKTUKH, OCHOBAaHHOIO  Ha  JHMajlore  KyJbTyp,
CIIOCOOCTBYIOIIIETO  OCO3HAHUIO  CBOETO  MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAaHWE SI3BIKOBOM W  YWTATEIbCKOU

KYJBTYPEI KaK CpEACTBa B3aI/IMOI[eI\/JICTBI/I$[ MCXKAY JIIOJAbMU
W MTO3HAaHWA MHpPa,
- OCO3HAHUC IOEHHOCTH H&y‘-IHOfI JACATCIIbHOCTH,
T'OTOBHOCTH

HCCICAOBATCIILCKYO ACATCIIbHOCTh HHIAWBUAYAJIBHO U B

OCYUIECTBJISITh MIPOEKTHYIO u
rpyIIe;

OsBaanenue
IMO3HABATECJIbHBIMHA HeﬁCTBHHMH:

YHUBepCAJbHbIMH y4eOHbIMHU

B) padora ¢ unopmaumeii:

- BJIaJICTb HaBBIKaMH  IIOJTYYCHHA I/IH(i)OpMaHI/II/I nus3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSATCIIbHO
OCYHWICCTBJIATL IMOWUCK, aHaJIu3, CUCTCMATU3AllUI0 U

UHTEpHpeTannio HH(GOpMAIMKH Pa3IUYHBIX BUIOB U (GopM

- YMCTh ILIAHUPOBATh W BBIIIOJIHATH XUMHYECKHUH OKCIICPUMCHT

(mpeBpallleHuss  OPraHUYECKUX  BELIECTB IPU  HArPEBaHUH,
MOJIy4YeHUE OTUIIEHA M H3YyYEHUE €ro CBOMCTB, KaYeCTBEHHBIC
peakuuy Ha  ambIeruabl, KpaxMall, YKCYCHYK  KHUCIOTY;

JIeHaTypanus OeJIKOB MpPU HAarpeBaHUM, IIBETHbIE peakIUH OEJIKOB;
IPOBOJIUTH PEAKLIUU MOHHOTO OOMEHa, OINpEeNesiTh Cpely BOJHBIX
pacTBOpOB, KayeCTBEHHbIE pEaKlIUu Ha cyibdaT-, KapOoHAT- M
XJIOpUJI-aHUOHBI, Ha KaTUOH aMMOHMSI; pellaTh 3KCIIEpUMEHTANIbHbIE
3agaun o teMaMm "Metamnsl" u "Hemeramibl") B COOTBETCTBUM C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH TP OOpaIlleHUH C BEIIeCTBAMH
U J1abOpaTOpHBIM OOOPYAOBAaHUEM; IMPEJICTABIATh PE3YJIbTATHI
XMMHUYECKOTO JKCIEpUMEeHTa B (¢GopMe 3amucH  ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIMHA U (POPMYIHPOBATH BHIBOJIBI HA OCHOBE
ITHX PE3YJIbTATOB;

- YMETh aHaJIM3UPOBATh XMMUYECKYIO MH(OpPMAIHIO, MOIy4aeMyIo
U3 pas3HbIX HCTOYHHUKOB (CPEICTB MaccoBOM HHGOpMaIuu, CETh
WnuTepHer u apyrue);

- BJIaJIETh OCHOBHBIMM METOJAMHM HAy4YHOI'O IO3HAHUS BEILECTB U
XMMUYECKUX SIBICHUH (HaOMoneHne, H3MEepeHHe, SKCIIEPUMEHT,
MOJIEJTUPOBAHUE);
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NPECTaBICHHUS;

- cO37aBaTh TEKCTHl B Pa3IMYHBIX (opMarax ¢ y4eToM
Ha3zHauYeHUs MH()OPMAIIUK U LIEIEeBOI ayAUTOPUH, BEIOUpas
ONITUMAJIBbHYIO ()OPMY ITPECTABICHHS U BU3YaJIN3allNy;

- OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(POPMAIIHH,
€e COOTBETCTBHE IPABOBBIM M MOPATBHO-ITHYECKUM
HOpMawm;

WHPOPMAIIMOHHBIX |

- HCIIOJBb30BaTh cpeacrna

KOMMYHMKAI[MOHHBIX TEXHOJIOT Ui B pelieHnn
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H OPTaHU3AIIMOHHBIX
3aa4 ¢ COOMI0IEHNEM TPeOOBAaHUI SPrOHOMUKH, TEXHHUKH
0€30I1aCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUs], MPABOBBIX
U OTUYECKHX HOPM  HMH(OpMaIMOHHON

0e30IMacHOCTH;

HODM,

- BJIaJIeTh HaBbIKaMM PACcIIO3HABaHMS U 3aILUTHI
uHpopManuu, UH(HOPMAIIMOHHOHN 0€301MacCHOCTH IMYHOCTH;

- yMeThb MpPOBOJUTH pacueTbl IO XHUMHUYECKHM (opmynam
YPaBHEHHSIM XUMHUYECKUX PEAKUUI C NCIOIb30BAHUEM (PU3UUECKUX
BEJIMYMH, KOJINYECTBEHHOMN

XapaKTepU3yIOIIUX  BEIIECTBA C

ob0beMa (HOpMajJbHBIC  YCIIOBHS)

HUCIIOJIB30BaTh CHCTCMHBIC XHMHWYCCKHC

CTOPOHBI:
KOJIMYECTBAa BECLICCTBA,
SHAHHA [JId IIPUHATHSA peI_HeHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX

MAacCBhlI, rasos,

CUTYyallUsX, CB3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

- YMETb CaMOCTOSITEJIbHO IIJIAHUPOBATh M MPOBOAUTH XMUMHYECKUI
AKCIEPUMEHT (IIOJIyY€HUE U M3YYEHHE CBOWCTB HEOPTraHUYECKUX U
OpraHMYEeCKUX BEUIECTB, KAYECTBEHHBIC PEAKIUMU YIVIEBOJOPOIOB
pa3IMYHBIX KJIaCCOB UM  KHUCJIOPOACOJAEPKAIIUX OPraHUYECKHUX
BEILECTB, PEIICHUE HKCIIEPUMEHTAIbHBIX 3a7a4 [0 Pacro3HABAHUIO
HEOPraHMYeCKUX M OPraHMYEeCKHUX BEIIECTB) C COOIIOACHUEM
npaBui 6e30MacHOro oOpalieHHs ¢ BElIeCTBaMU U J1abOpaTOPHBIM
000pyI0BaHUEM, ¢bopmynarpoBaTh eIu

IPEJOCTaBIATh B PA3IMYHOW (QOpMe pe3ylabTaThl HKCHEPUMEHTA,

HUCCICI0OBAaHUsA,

AHAIIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTB;
- YMETh OCYIIECTBJSATH LEJICHANPABIECHHBIA MOUCK XUMHUYECKOMN
uH(popMalMi B pa3IMYHbIX MCTOYHMKAaX (Hay4yHas U YydeOHo-
Hay4Has JINTEpaTypa,
WuTepHeT W Apyrue), KPUTHYECKH aHAIH3UPOBATh XHUMHUYECKYIO
uH(popMaIrio, nepepadaThiBaTh €€ U HCIOIb30BaTh B COOTBETCTBUU
C TIOCTaBJICHHOW yueOHOH 3a1aueii;

- BJAQJETh CUCTEMOW 3HAHUKW O METOJAaxX HAYyYHOrO IIO3HAHUS

CpeacTBa MaccoBOM UWH(pOpMaLUU, CETh

SIBJIEHUA TPUPOJIBI, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax U
YMEHHUSIMH TPUMEHSTh OTU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM
HCCJICAOBAHUN BEIIECTB U JI1 OOBACHCHHS XHMHUYECKHUX SIBIICHUH,
HMMEIOIIUX MECTO B MPUPOJAE MPAKTUUECKON ESITEIHbHOCTH YETOBEKa
U B TIOBCEJHEBHOM KU3HMU,
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OK 04. O¢ddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B
KOJIJICKTUBE U
KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIHLHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE  HaBbIKAMH  y4eOHO-HCCIIEI0BATEIbCKOM,
MIPOCKTHOM M COIMATILHOM IESITEIIbHOCTH;

OBjajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATHBHBIMU
JelCTBUSIMH:

0) coBMecTHAasl 1eATEJIbHOCTD:

- IOHUMATh U MCMOJB30BaTh NMPEUMYIIIECTBA KOMaHIHOU U
WHIUBUTyaJIbHON PaboThI;

COBMECTHOM

- MNPpUHHUMATDH oein

OpraHM30BBIBAT WM KOOPAMHUPOBATH JEHUCTBHS MO €€

JIeTCIIEHOCTH,

JIOCTHPKEHUIO: COCTaBJIATh IUIaH JECUCTBUM, paclpeneisaTh
poIM C y4eTOM MHEHUH Y4YacTHHKOB OOCYXIaTh
pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPJIWHUPOBATH W BBHIMOJHATH PadOTy B YCIOBHSX
pealbHOTO,  BUPTYQJIbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIICCTBJIATH ITO3UTUBHOC CTPATCTHMUCCKOC MMOBCICHUC B

paanqu,Ix CI/ITyaIII/Ile, HpOS[BJ'I?ITI) TBOpLIeCT BO 158
BOOOpakeHue, ObITh MHULIUATUBHBIM

OBaagenue YHUBEPCAJIbHBIMHA peryJasiTUBHBIMH
JeHCTBUSIMM

I') NPUHATHE ce0s U APYTHUX JIOJCH:

- MPUHMMATh MOTUBBI M apryMEHTHl JIPYTUX JIOJeH mpu
aHaJIN3e Pe3yabTaTOB JIEATEILHOCTH;

- TpU3HaBaTh CBOE MPAaBO M TPaBO JPYTUX JIOJEeH Ha
OIIINOKH;

- pa3BHUBaTh CHOCOOHOCTH TOHUMAaTh MUP C MO3HINH
JPYroro 4eioBeKa;

- YMCThb IUIAHUPOBATH W BBIIIOJIHATH XUMHYECKHUH SKCIICPUMCHT

(mpeBpallleHusT  OPraHUYECKUX  BELIECTB IPU  HArpPEBaHUH,
[IOJIy4YeHUE OTUJIEHA M H3YyYEHUE €ro CBOMCTB, Ka4eCTBEHHBIC
peakuuMy Ha  aubIeruibl, Kpaxmall, YKCYCHYIO  KHUCIOTY;

JeHaTypauusi OelIKOB NP HarpeBaHUU, LBETHBIE PEaKIMH OENKOB;
MPOBOANTH PEAKIIMM MOHHOTO OOMEHa, OMPENENATh Cpeay BOJHBIX
pacTBOpPOB, KayeCTBEHHbIE PEAKIMU Ha cynbdaT-, KapOoHAT- H
XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHSI; PEIIaTh SKCIIEPUMEHTAIbHbIC
3agaun 1o temMaMm "Metamnel" u "Hemeramnbl") B COOTBETCTBUM C
MpaBWJIAMU TEXHUKHA 0€30MACHOCTH TPU OOPAIIECHUH C BEIIECTBAMHU
u 1a00paTOpHBIM O0OPYIOBAHHEM;
JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIMHA U GOPMYJIHPOBaTh BBIBO/IBI HA OCHOBE

NpEeaACTaBIATL PE3YJIbTAThI
XUMHNYCCKOI'O

ATHUX Pe3yJbTaTOB;
-yMeTb CaMOCTOSITENIbHO IUIAHUPOBaTh U INPOBOAUTH XUMHUYECKUI
HKCHEPUMEHT (MOJIy4YeHUE M M3yYeHHE CBOMCTB HEOPraHUYECKUX U
OpPraHWYeCKHUX BEIIECTB, KAYECTBEHHBIC PEAKIMH YTIIEBOJIOPOJIOB
Pa3NUYHBIX KJIACCOB MW  KHUCJIOPOJACONEPKAIMUX OPTraHMYECKHX
BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 PaCIIO3HABAHHIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB) C COOIIOJCHHEM
npaBui 6€30MacHOro oOpaleHHs ¢ BEllecTBaMH U J1a00paTOPHBIM
000pyOBaHUEM, ¢bopmynrpoBath LeNu

NPEJOCTABIATh B Pa3IMYHOW (QopMe pe3yabTaTbl IKCIEPUMEHTA,

UCCICI0BaHUs,

AHAJIU3UPOBATH U OLICHUBATHL UX NOCTOBCPHOCTD,
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OK 07.
CopaelicTBOBaTh
COXPAaHEHHUIO
OKPYIKaIOIeH Cpebl,
pecypcocOepeKeHHUIO,
MIPUMEHSATH 3HAHUS 00
H3MEHEHHUHU KIUMarTa,
TIPUHIIAITBI
OepeKIIMBOTO
MIPOU3BOJICTBA,
3pPEKTUBHO
JIENCTBOBATH B
Ype3BBIYAITHBIX
CUTYaIUsIX

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c(hOPMHUPOBAHHOCTb  HKOJIOTUYECKOH  KYJIBTYpHI,

IIOHUMAaHUC BIIMSHUA COLIMAJIBHO-O9KOHOMUYCCKUX

mpouecCcoB Ha COCTOAHUC HpHpOZ[HOﬁ A COIlHaNbHOM

Cpenbl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUJJaHUPOBAaHUE M  OCYLIECTBIECHUE JICUCTBUH B
OKpY’KalIlleW Ccpeae Ha OCHOBE 3HaHUA  Leled
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBHUM, IPUHOCAIIMX BpEX
OKpYKaroIlei cpee;

- yYMEHHE IIPOrHO3UPOBATh HeOJaronpusTHhIE
IKOJIOTHUECKHE MIOCIIEACTBHS IIpeANPUHUMAEMBIX

JEHCTBUM, IPEAOTBPALLATD UX;

- pacuIMpeHHE OIbITa JACATCIBHOCTH 3KOJOTMYECKON
HaIIPaBJICHHOCTY;

- OBJIaJIEHUE HaBbIKAaMH Y4eOHO-HUCCIIEe10BaTENbCKOM,
MPOEKTHON U COLIMATIbHOM AEATEIIBHOCTH;

- copMupoBaTh MPEACTABICHUS: O XUMHYECKOH COCTaBISIOMICH
CCTGCTBCHHOHaquOfI KapTUHbBlI MHpaA, POJM XUMHHU B IO3HAHUU
SBIICHUNA TPUPOABI, B (OPMHUPOBAHWUU MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (YHKLUMOHAIbHON I'paMOTHOCTH, HEOOXOAUMOM aist
pelIeHHs] MPAKTUYECKUX 3aJad U 3KOJOIMYECKH OOOCHOBAHHOIO
OTHOLICHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPECE;

- yMeThb coOMI0aTh MpaBHUa HKOJOTHYECKU LIEJIECO00pa3HOro
IIOBCJACHUS B 6I)ITy u pr2[OBOI7I ACATCIIBHOCTH B LCIIAX COXPAaHCHUSA
CBOETO 3J0pOBbsI M OKPYXKalOLEed NPUPOAHOU CpElbl; YUUTHIBATh
OITaCHOCTH BO3I{€I\/JICTBI/IH Ha JKHMBBIC OpPraHMU3Mbl OIPCACICHHBIX
BCUICCTB, IIOHUMAasA CMBbICI IIOKa3aTeCIId HpG[{GJ’IBHOﬁ I[OHYCTI/IMOﬁ

KOHICHTpALlUU,

- YMCTh NIPOTrHO3HUPOBATH, AHAJIMU3UPOBATH U OLICHUBATH C MO3UITHMN
3KOJIOTHYECKOH 0e30IMacHOCTH MMOCJICACTBUA OBITOBOM u
HpOI/I3BO,Z[CTBeHHOI\/’I ACATCIIBHOCTH YCJIOBCKa, CBSI3aHHOM C

nepepaboTKON BelIeCTB; MCHOIB30BAaTh MOJYUYEHHBIE 3HAHUS IS
MPUHATHS TPAMOTHBIX PEIICHHUI MPOOJIeM B CUTYaIUsX, CBI3AHHBIX
C XUMHEH;

- YMETh OCO3HABaTh OMACHOCThH BO3JICHCTBUS HA KUBBIE OPraHU3MBbI
ONPEAEICHHBIX BEIECTB, TOHUMAs CMBICI MOKa3aTelsl MPeAeIbHON
JOIYCTUMOW KOHIEHTPAIlMU, W TOSCHATh Ha MPUMEpPax CIOCOOBI
YMEHBIIEHUS WU MNPEIOTBPALICHUS HX BPEIHOIO BO3LAECHCTBUS HA
OPraHu3M YeJIOBEKa.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE NPOTrPaMMbl NPOGecCHOHAIBHOT0 MOTYJISA:

- MaKCUMaJIbHOW y4eOHOM Harpy3ku obydatomierocs — 154 yaca, B TOM uuce:
- 00s13aTeNbHON ayIUTOPHOM yueOHON Harpy3ku obydaromierocs — 118 gacos;
- CAaMOCTOATENBHOM paboThl oOyuatomierocs — 16 yacos;

- IPOMEXYyTOoYHas arTectanus — 20 4acos.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIIUTLIMHBI

«XHUMHUSA»

2.1. O0beM QMCHUIIMHBI K BUAbI YU4eOHO# padoThI

Buj yueOHoi1 padoThI

O0BbeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrpaMMbl THCHUIINHBI 154
B T.Y.

OcHOBHOe coiep:KaHue 102
BT. U..

TEOpETHUECKOe 00yUueHue 28
PAKTUYECKHUE 3aHSITUS 30
WHUBU]1yaJIbHbIE TPOEKTHI 16
1a00paTOPHBIE 3aHATHS 28
IIpodeccnoHaTbHO-0PHUEHTHPOBAHHOE CO/Iep:KaHue (Codep:KaHue 1
MPUKJIAJTHOI0 MOIYJIfAA)

BT. Y..

TeopeTu4ecKoe o0yueHne 8
MPAKTUYECKUE 3aAHATUSA 12
1a0opaTOpHbIE 3aHATHS 12
IIpomexyTouHas arrecTanus (IK3aMeH) 20
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2.2. TeMaTnyecKMii IJIAH U COAEPKAHME JUCHUILIHHBI

HaumeHoBanue Coaep:xanue yueOHOro MmaTrepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeM JIa0opaTOpHbIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb 4acos KOMIIeTeHIIHH
1 2 3 4
OcHOBHOE co/lep:KaHue 102
Paznen 1. OcHOBBI CTPOEHUs BelleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 6 OK 01
Crpoenue Teopernueckoe o0yueHue 4
aTOMOB CoBpeMeHHAast MOJICTTb CTPOSHUS aToMa. DIIeKTpoHHast KoHuryparus atoma. Kinaccudukamms
XUMHUYCCKUX XUMHUUYECKHX 3JIEMEHTOB (S-, p-, d-311eMeHThl). BaneHnTHble 31eKTpoHbl. BaneHTHOCTh. DileKTpoHHAs
SJIEMCHTOB 1 IPUPO/Ia XMMUUYECKOH CBSI3U. DNEKTPOOTpHULaTeNbHOCTh. KOBaneHTHas CBA3b, €€ Pa3HOBUIHOCTH U 4
npupoaa MeXaHU3MbI 00pa3oBaHus (0OMEHHBIN U JOHOPHO-aKIeNTOPHBIN). loHHas CBsI3b. MeTarunyeckast CBA3b.
XUMHYECKON Bonoponnas cBs3b. MexXMOIIEKYIIIpHbIE B3aUMOCHCTBHSL.
CBA3H H30TOMBI, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa, THOpUIU3allisl aTOMHBIX OpOHUTalei.
IIpakTHyeckne 3aHATHA 2
Pemenue npakTHUeCKUX 3aJaHU Ha COCTaBJIEHUE JIEKTPOHHO-Tpadudeckux Gopmyn snemenTon 14
MIEPUOJIOB.
Pemenne 3a1anuii Ha UCIIOJIB30BAHNE XMMHUYECKON CUMBOJIMKY U HA3BaHUI COCAMHEHMH 110 )
HOMEHKJIAType MEKIYHAPOIHOTO COK03a TEOPETUUECKON U IPUKIIAAHON XUMUHN U TPUBUAIBHBIX Ha3BaHUHI
JUISL COCTABJIEHUSI XUMHUECKUX (OPMYJI IBYXaTOMHBIX COETMHEHUH (OKCUAOB, CYIb(UIO0B, THAPUIOB U
T.I.) U APYTUX HEOPraHUYECKUX COCTUHEHHUI OTAETbHBIX KIacCOB.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
Ilepronnyeckuii | TeopeTuueckoe odyyeHue OK 02
3aKOH ¥ Tabmuia | [IpakTH4ecKHe 3aHATHS 2
AN Ilepnonnueckas cucrema XumMnuieckux 31neMeHToB .M. Menneneea. @u3nueckuil CMbICI
Menznenecsa ITepunonnueckoro 3akoHa /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMM IIPOCTHIX U CJIOKHBIX BELIECTB B COOTBETCTBUHU € MOJI0KEHUEM 2

XUMHYECKOro 3yeMenTa B [lepronnueckoit cucreme. MUpoBO33peHUYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona [I.1. Menneneena. [Ipornossr .M. MenaeneeBa. OTKpbITHE HOBBIX
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XMMHUYECKHX 3JIEMEHTOB.
Pemienue npakTUKO-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUH HA XapaKTepU3aLUI0 XMMUYECKUX
a5eMeHTOB «MeTauinyeckue / HeMeTaJIIMuUeCKUe CBOMCTBA, 3JEKTPOOTPULIATEIbHOCTh U CPOJICTBO K
3JIEKTPOHY XMMUYECKHX 3JIEMEHTOB B COOTBETCTBUE C UX IEKTPOHHBIM CTPOEHUEM U MOJI0KEHUEM B
NIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB [[.1. MenneneeBay.

Pa3znen 2. Xumuuyeckue peakunu

12

Tema 2.1. Tumsl
XUMHYECKUX
peakuuii

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue

Knaccugukarus 1 TUIBI XUMHUECKUX PEAKLUi C yyacTHEM HeopraHuyeckux BeriecTB. KoianuecTBeHHbIe
OTHOLICHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUU U PACUEThI 110 YPaBHEHUAM
XUMHUYECKHUX peakiuil. Moip Kak equHuIa KoaudecTsa BenlecTsa. MoisipHas Macca. 3aKOHbI COXPaHEHUs
Macchl U 3Hepruu. 3akoH ABorajapo. MomspHblil 00beM razoB. OTHOCUTENbHAS INIOTHOCTh I'a30B.
Peakuuu koMiekcooOpa3oBaHus ¢ yYaCTHEM HEOPraHMYECKUX BELIECTB (Ha MpUMeEpe
TU/IPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS).

IIpakTHyeckne 3aHATHA

CocraBrieHue ypaBHEHUHN PEaKIuid COSAMHEHUS, PA3JIOKEHUS, 3aMEIIICHUsI, 0OMeHa. Y paBHEHUS PEaKIIui
TOpEHUSs, HOHHOTO 0OMEHa, OKUCIICHUS-BOCCTAHOBIICHHSI.

PacueT KonM4ecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOJIYKTA PEAKLIUU COSAMHEHUS, €CIIM OJHO U3 BEUIECTB JaHO B
U30BITKE U/UITU COAEPKUT npuMecH. PacueT MaccoBoi Ui 00bEMHOM J0JIH BBIXO/Ia MPOAYKTA PEeaKINH
COCTMHEHUS OT TEOPETHYECKH BO3MOKHOTO. PacueT 00beMHBIX OTHOIIIEHUH Ta30B. PacueT maccel (00beM,
KOJIMUECTBO BEILECTBA) MPOIYKTa peaKIIUU, €CJIM OJTHO U3 BEIIECTB JaHO B BUJIE pacTBOpa C
ONpEeAEeICHHON MAacCOBOU 10JIEH paCTBOPEHHOT'O BEILIECTBA.

VYpaBHEHUs OKUCIIEHHSI-BOCCTaHOBIIEHUs. CTeneHb oKuciaeHuss. OKUCIUTENb U BOCCTAHOBUTEb.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK B IPUPO/IE, TPOU3BOJCTBEHHBIX MPOIECCaxX U
KU3ZHEACITENIbHOCTH OpraHn3MoB. OKUCIUTENBHO-BOCCTAHOBUTENBHBIN NOTeHLIMA cpebl. CocTaBieHne
U YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIII METOIOM JIEKTPOHHOTO OanaHca.
TunuuHbple HeOpraHMYECKHE OKUCIUTETN U BOCCTAHOBUTEH. DIIEKTPOJIU3 PACTBOPOB U PACILIIABOB COJIEH.

OK 01

Tema 2.2.
DIIEKTPOJIUTHYECK

OcHOBHOe coep:KkaHue

TeopeTndeckoe o0yueHue

OK 01
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as qUccouuanus u
WOHHBIA 0OMEH

TeopI/IH BHCKTPOHHTHHCCKOﬁ AUCCOoIIaln. PeaKHI/II/I noHHoro oomena. CocTaBiieHUE peaKuHﬁ HOHHOTI'O
obMeHa IIYTEM COCTABJICHHS UX IMOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ.

['unponus coneil. 3HaueHne TUAPOIN3a B OMOIOrHUECKUX OOMEHHBIX mporeccax. [Ipumenenue 2
TUAPOIN3a B IPOMBIIIJIEHHOCTH.
JlabopaTopHble 3aHATHS 2
JlabGopaTtopHast pabota «Peakiuu ruponsa.
HccrnenoBanue cpenbl pacTBOPOB COJICH, 0Opa30BaHHBIX CHJIbHBIMH M CIAOBIMH MPOTOJIUTAMH, H HX 2
peakuuii ¢ pacTBOpaMu I1eao4yu 1 kapOoHara HaTpus. CocTaBlieHHE PEeaKLMi THAPOIN3a COJEH.
KonTposabHas
CrpoeHue BelecTBa U XUMUYECKUE PEAKLINH. 2
padora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 24
Tema 3.1. OcHOBHOe coiep:KaHue 6 OK 01
Knaccupukanus, | Teopermueckoe odyuenue 2 OK 02
HOMCHKJIATypa U |[IpenMeT HEOpraHUUECKO XuMuU. B3auMocBs3p HeopraHudeckux BemiecTB. Knaccuduxarus
CTpOCHHUE HeOopraHnyeckux Beuects. [IpocThie u cnoxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEILIECTB
HCOPTraHUYCCKUX | (OKCHIbI, TUPOKCHU/IbI, KUCIOTHI, cosin). HoMeHKIaTypa 1 Ha3BaHUE HEOPraHWYECKUX BEILECTB UCXOS U3
BCIIECTB UX XUMHUYECKOH ()OPMYJIbI MM COCTABICHUE XUMUUECKOH (hOpMyYJIIbl UCXO/1 U3 Ha3BaHMsI BEIIECTBA 110
MEXYHApOJIHON WJIN TPUBHAILHOW HOMEHKIIATYPE.
MexMonekyispHble B3aumoaencTeusa. Kpucramiornaparel. ArperaTuble COCTOSIHHS BELIECTBA. 2
Kpucrannnueckue u amopgHsbie BemecTBa. TUIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJISIpHAs,
MOHHAsI, METAJJTNYecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOM
pemeTku. [IpyunHbl MHOrOOOpa3us BEIIECTB.
CoBpeMeHHbIE TPE/CTaBICHUS] O CTPOCHUH TBEPIBIX, JKUAKUX M razoo0pasHbIx BemiecTB. JKuakue
KpUCTaJUIbI.
IIpakTHYeckne 3aHATHA 4
Pemrenune 3aau Ha pacyeT MaccoBOM J10JM (Macchl) XMMHUYECKOTO 3JIEMEHTa (COEAMHEHUS) B MOJIEKYIIe
(cmecn).
Pemienne mnpakTHUecKuX 3aJaHUM MO KiaccH(UKalUMM, HOMEHKIATYpe W XHMHYECKUM (opMyrnaMm 4

HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB (HA3bIBATh U COCTABIATH (DOPMYJIbI XUMUYECKUX BEILIECTB,
OTIpeAeNATh MPUHAIEKHOCTD K KJIAcCy).
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Hctounuku xumudeckod MHpoOpMmanmu (HaydHas U y4eOHO-HaydHasl JUTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb Wurtepuer u apyrue). Ilowck uHpoOpmanuu mo Ha3BaHUSAM, HACHTU(UKATOPAM,

CTPYKTYpPHBIM (popmysam.

Tema 3.2. OcHoBHOe coJep:kaHue 12 OK 01
Pusuko- Teopernueckoe 00yuenue 6 OK 02
XUMUYICCKUC Mertambl. O6mue (GU3MYecKne U XUMHYECKHE CBOMCTBAa MeTayuioB. CrocoObl mosydeHHs. 3HAYCHHUE
CBOUCTBA METaJUIOB M HEMETAUIOB B MPUPOAEC U IKU3HEAEATEIbHOCTU YelloBeKa M opranu3sMoB. Kopposus 2
HCOPraHMYCCKUX  [MeTalIoB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH.
BCIIECTB Hemeramner. O0mue pu3ndeckne U XMMHYSCKHAE CBOMCTBA HEMETAUIOB. THITMYHBIC CBOMCTBA METALIOB

IY- YII rpynn. Knaccudukanust 1 HOMEHKIIaTypa COeIMHEHU HeMeTauioB. KpyroBopoTsl OMOreHHBIX 2

AJIEMEHTOB B IIPUPOJIE.

XYMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEUIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,

coneit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHUH, 2

BBICIIUX OKCUJOB U THAPOKCHUIOB.

IIpakTnyeckue 3aHATHS 4

CocraBrieHHe YpaBHEHMM XHUMHYECKHUX PEAKIUA C y4acTHEM MPOCTHIX U CIOXKHBIX HEOPTraHUYECKHUX

BEIIIECTB: OKCHUJOB METAJJIOB, HEMETAUIOB M aM(OTEpPHBIX JJIEMEHTOB, HEOPTraHWYECKHX KHUCIIOT,

OCHOBaHUM U aM(OTEPHBIX THIPOKCUIOB, HEOPTAHMYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTRBA. 4

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHW HAa CBOWCTBA W  IOJYYEHHE

HEOPraHUYECKUX BELIECTB.

JlabopaTopHbie 3aHATHS 2

JlaGopaTtopHast pabota «CBOMCTBa METAIIOB U HEMETAIIIOBY.

UccnenoBanme (U3MYECKUX W XMMHUYECKHMX CBOWCTB METaUIOB MW  HEMETaUIoB. PemeHue )

SKCIEPUMEHTAIBHBIX 3aa4 10 CBOWCTBAM XHWMHYECKHUM CBOMCTBAM METAJUIOB W HEMETAJUIOB, IO

PACIIO3HABAHUIO U MOJYUEHUIO COCIMHEHN METANIOB U HEMETAJIJIOB.
Tema 3.3. OcHoBHOe coep:xaHue 4 OK 01
[Tpoun3BoacTBoO TeopeTuueckoe odyueHue 2 OK 02
HEOPraHUYeCKUX [OOmue MmpeAcTaBICHUS O MPOMBIIIICHHBIX CHOCO0aX IMOJy4YEeHHsS XMMHUYECKHX BEIIEeCTB (Ha MpuMepe )
BCIIECTB. IIPOU3BOJICTBA AMMHAKA, CEPHON KHUCIIOTBHI).
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3HaueHue u
MIPUMEHEHHUE B

LIepHa;I W OBCTHAsA MCTAJUIYPIrusd. HpaKTI/I‘IeCKOC MNPUMCHCHHC JJICKTPOJIM3a I ITOJTYYCHUA HICJIOYHbIX,
mCJIOYHO3CMCIIbHBIX MCTAJIJIOB U AJIFOMHWHUA. CTeKJIO M CHIIMKaTHas IMPOMBIIIJIICHHOCTD.

OBITY ¥ HAQ [TpoGaema 0TXOA0B ¥ MOOOYHBIX MPOIYKTOB.
IIPON3BOACTBE IIpakTnyeckue 3aHATHSA 2
Penienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPTaHUYECKOW XMMHUU B PA3BUTUH MEIULUHBL,
CO31aHUU HOBBIX MAaTEpUANIOB (B CTPOUTEIBCTBE U JIp. OTPACIIAX NPOMBIIIEHHOCTH), HOBBIX HCTOYHUKOB )
SHEPTUu (aJIbTEPHATUBHBIC UICTOYHUKY YHEPTUH) B PEIICHUH MTPOOIIEM IKOJIIOTUIECKOH, YHEPTeTUIECKOH 1
IUIIEBOI 6€30MacCHOCTH.
KonTposabHas .
CBolicTBa HEOPIaHUYECKUX BEILECTB. 2
padora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 28
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, | Teopermueckoe oGyqenue 2
CTpOCHHE 1 IIpeamer opranndeckoil XUMHUH. B3anMOCBSI3b HEOPraHNYECKUX U OPTaHUYECKUX BEIIECTB.
HOMCHKJIATypa XHUMHUYECKOE CTPOCHHUE KakK IMOPSAOK COCOUHEHHs aTOMOB B MOJIEKYJIE€ COIVIACHO HX BaJICHTHOCTH.
OpraHn4IcCKUX OcCHOBHBIE TOJIOXKEHHUSI TEOPUM XHMHUYECKOTO CTPOEHMS OpraHMUYecKHX coequHeHuil A.M. Byrtneposa.
BCIIECTB VYraeponHblii CKENeT OpraHuYecKod MOJeKyilbl. MONeKynsapHble U CTPYKTYpHblE (pa3BepHYTHIE,
COKpAIlleHHbIE) XHUMHYecKHe (OopMyibl. 3aBUCHUMOCTh CBOWCTB BELIECTB OT XHMHYECKOTO CTPOCHHUs 2
Mosiekyn. M3omepus u um3omepsl (CTpyKTypHas, reomerpuueckas (Lmuc-TpaHc-uzomepusi). KpaTHocTb
XUMHYECKOMN CBSI3U.
[TonsiTue o ¢yHkuMoHanbHONW rpynne. IlpuHIMIBI KiIacCUPUKALUKU OPraHUYECKUX COETUHEHHI.
MexayHapoiHasi HOMEHKJIaTypa ¥ IPUHIUIBI HOMEHKJIATYPbl OPraHUYECKUX COECITMHEHHM.
IIpakTHyeckne 3aHATHA 2
Homenknarypa oOpraHMYecKHX COEAMHEHUN OTACIBHBIX KJIacCOB (HACBIIIEHHbIE, HEHACBHIIICHHBIE U
apoOMaTUYeCKHUe YTIEBOJOPOIbI, CIHUPTHI, (HEHOJBI, abJETHAbI, KETOHBI, KapOOHOBbIE KUCIOTHI U Ap.)
CocraBieHre TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYJT OpPraHUYECKHX BEIECTB OT/EIbHBIX 2
KJIACCOB, UCIMOJIb3Ysl UX HAa3BaHUS 110 CUCTEMaTHYECKOW HOMeHKIaType. PacueTsl npocreifmeil hopmyisl
OpraHMYECKON MOJIEKYJIbI, UCXO/S U3 AIEMEHTHOr0 cocTasa (B %).
Tema 4.2. OcHOBHOe coep:kaHue 14 OK 01
CaoiicTBa Teoperuueckoe ody4eHue 10 OK 02
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OpraHUYEeCcKuX OU3UKO-XMMUYECKME CBOWCTBA OpPraHUYECKMX COEIMHEHMHM OTIENBHBIX KJIAcCOB (OCOOEHHOCTH
COeAMHEHUN KJaccu(UKalu U HOMEHKJIATypbl BHYTPH KJlacca,; TOMOJIOTHYECKUN paa v obuias popmMyna; usoMepus;
(bu3nyeckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHU):
— IpeneibHbIE YIIeBOAOpOAbl. ['OpeHHe MeTaHa KaK OJMH W3 OCHOBHBIX HCTOYHMKOB TEIUIa B
NPOMBIIIICHHOCTH U ObiTy. CBOHCTBa MNPHPOJHBIX YIJIEBOAOPOAOB, HAXOXKACHUE B MPHUPOJE H
IPUMEHEHUE AJIKaHOB;
— HempeenbHblE W apoMaTHuyeckue yrieBopopoabl. llomumepusanus STuileHa Kak OCHOBHOE
HalpaBJIEHUE €ro MCIOJIb30BaHMs. ['opeHue aleTuneHa Kak HCTOYHUK BBICOKOTEMIIEPAaTypHOI'O IJIaMEHU
JUIsl CBApKU U PE3KU METAJUIOB;
— KHCIIOPOJICO/IEPKAILLME COEIMHEHUs! (COUPTHI U MPOCTbie APUPHI, (EHOJbI, ATbIAETUIbl U KETOHBI,
Kap6OHOBI)I€ KHCIIOTBI U HX HpOI/I?;BOIlHI)Ie). HpaKTI/I‘-ICCKOG NPUMCHCHUC OJTHUJICHIJTIMKOJIA, TIMLCPUHA,
¢enona. I[Ipumenenue popmanpaernia, aueTanbIeruia, YKCyCHOM KUCIOTBHL. MblUla Kak COJM BBICIIMX
KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA MBLIIA;
— a30TcoJiepKalie COeJUHEHNs (AMUHBI 1 AMUHOKHCIIOTBI, OEJIKH).
Knaccugpukamuss M 0OCOOEHHOCTM OpraHWYecKMX peakuuil. PeakunonHble 1eHTphl. Pagukansl.
[TepBoHayanbHbIE MOHATHS O TUIIAX U MEXaHU3Max OPraHMYECKUX Peakluil.
IIpakTHyeckne 3aHATHA
Pemenne nenouek nNpeBpameHuil Ha FEHETUUECKYIO CBSA3b MEXAY KJIaCCaMH OpPraHM4eCKUX COCUHEHHM C
COCTaBJICHUEM Ha3BaHUI OPraHNYECKUX COEIMHEHUH 10 TPUBUAIBLHOW MIIM MEXAYHAPOIHON
CUCTEMAaTHUECKOH HOMCHKIJIAaTypE. Pemenne PACUCTHBIX 3a1a4 110 YPaBHCHUAM peaKHI/Iﬁ C y4aCTUECM
OpTraHN4YC€CKUX BEIICCTB.
JlabopaTopHbie 3aHATHS
JlaGopaTtopHnast pabota «IlomydeHue 3THIIeHAa U U3yUEHUE €T0 CBONCTBY.
[Tonryuenue sTuIeHa U3 3TaHOJIA B J1A0OPAaTOPUU U U3yUEHHUE €T0 PU3NYECKUX U XMMUYECKUX CBOUCTB.
CocraBieHne peakiil IpUCOEIUHEHUS U OKUCIIEHHsI Ha IPUMEpE 3TUjIeHa. Pelenre pacueTHbIX 3a1a4 ¢
MCII0JIb30BaHUEM TUIOTHOCTH a30B IO BOJOPOY U BO3IYXY.
Tema 4.3. OcHoBHOe coep:xkaHue OK 01
Oprannueckue Teopernueckoe 00yueHne OK 02
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BELICCTBA B buooprannueckne coenuHenus. llpumeHeHue u Ouonoruyeckas pojib yriaeBofoB. OxucieHue
KU3HEJEATENbHOC | YIIIEBOAOB — MCTOYHUK SHEPrMM JKUBBIX OpraHu3MoB. OOJacTM NPUMEHEHUS aMHHOKHUCIIOT.
TH 4EJIOBEKA. [TpeBpaienust 6enkoB MUILK B opranusMe. buonornyeckue Gpynknum 6esnkoB. buongornueckue GyHKIuM 4
ITponsBosacTBO U | *UpOB. Posib opraHnveckoil XuMHUK B pELIEHNH MPoOIIeM MUILEBONH OE30IaCHOCTH.
IIPUMEHEHHE HyxnenHnoBble KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykieoTHaA0B. COCTaB HYKJIEMHOBBIX KHCIOT
OpraHU4YeCKUX (AHK, PHK). Posib HyKJIENHOBBIX KUCJOT B )KM3HEEATEIHHOCTH OPTaHU3MOB.
BCIICCTB B [Tpon3BOICTBO OPraHMYECKUX BEIIECTB: MPOM3BOJICTBO METaHOa, mepepadboTka HedTH. [lomm TrieH kak
ITPOMBIIITICHHOCTH | KpYITHOTOHHAKHBIA MPOAYKT XHUMHUYECKOro InpousBoxactsa. I[Ipumenenue stunena. IlpomsBoactso u
IIPUMEHEHNE KayuyyKa U PE3HUHBI.
CuHTeTMYEeCKME M HCKYCCTBEHHBIE BOJIOKHA, UX CTpPOEHHE, cBoicTBa. IIpakTHueckoe uCHOIb30BaHUE
BOJIOKOH. CHHTETHYECKHE IUICHKH: M30JSILMs A MPOBOAOB, MEMOpaHbl AJsi OINPECHEHHs BOJBI, 2
3alllMTHBIE IUIGHKU JUId aBTOMOOWJIEH, IUIaCThIpH, XUpPyprudeckue moBsi3ku. HoBble TexHonornu
JAIbHENIIET0 COBEPIICHCTBOBAHUS ITOJIMMEPHBIX MATEPUAJIOB.
Ponb opranndeckoil XMMHUH B pelIEHUHU MPoOIeM SHEPreTHYeCKo 0€301aCHOCTH, B pa3BUTUN MEAUIIMHBI,
CO3/1aHMH HOBBIX MaT€pUaJIOB, HOBBIX HCTOYHUKOB YHEPTUH (QIbTEPHATUBHBIE HCTOUYHUKU YHEPTHH).
IIpakTHyeckne 3aHATHA 2
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUM IO COCTABICHUIO XUMUYECKUX PEAKIUH, OTPaKarOLINX
XMMHUYECKYIO aKTUBHOCTh OPraHMUYECKUX COCAMHEHUI B Pa3In4HbIX cpeAax (MIpUPOIHBIX, 2
OMOJIOTNYECKHUX, TEXHOT€HHBIX).
KonTpoabHas .
CrpyKTypa U CBOWCTBA OPraHUYECKUX BEIIECTB. 2
padora 3
Paspean S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX PeaKnui 12
Tema 5.1. OcHoOBHOe coep:kaHue 4 OK 01
Kunernaeckne TeopeTnueckoe odyueHue 2 OK 02
3aKOHOMEPHOCTH | Xpmuueckue peakiuu. Kiaccupukanus XMMHUYECKHX peakuuil: no (a3oBoMy cocTtaBy (FOMOT€HHbBIE U
IIPOTCKaHUA reTepOreHHbIE), 10 UCIOIB30BAaHUIO KaTaau3aTopa (KaTaJuTHUYeCKUE U HEKaTAIUTUYECKHUE).
XHUMH1ICCKUX CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pazlUYHbIX (PAKTOPOB: MPUPOJBI pPEarupyrollux BEIIECTB, )
peakruit KOHIEHTPALlUU PearupyrouIux BELECTB, TeMiepaTypsl (mpasuwio Bant-I'odda), muomany peakiinoHHON

MTOBEPXHOCTHU, HATMYHXS KaTanu3aTopa. Poib Kkataau3atopoB B IPUPOJAE U MPOMBIIIIEHHOM IPOU3BOJICTBE.
OHeprus akTUBalUUU. AKTUBHPOBAaHHBIN KoMmiulekc. Katanmsaropsl m karanus. Poib karanusatopoB B
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MpupoAcC U IMNPOMBINIJICHHOM ITPOU3BOACTBC.

JlaGopaTopHble 3aHATHSA

N3yyeHnue 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEAaKLHMHM OT KOHLEHTPALUU PEArupyroluX BEIIECTB U
TEMIIEPATYPBHL.

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGoparopHass pabora «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH pEAaKIMH OT KOHIICHTpAIHH
pearupymoImux BeIecTBy». lcciieqoBaHue 3aBUCUMOCTH CKOPOCTH PEaKIMM OT KOHIICHTPAIIWH.
Omnpenenenre KOHCTAaHTBl CKOPOCTH PEAKIIUU TpapUIeCKHUM METOIO0M.

2. JlaboparopHas pabota «OmnpeneneHue 3aBUCHMOCTH CKOPOCTH PEaKIUU OT TEMIEPaTyphi».
HccnenoBanre 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT TeMIIepaTyphl. Pacder sHEpruu aKTHBAIUH PEaKIIUU.
Pemienne mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUK HAa aHaTU3 (aKTOPOB, BIUSIONIMX Ha H3MEHEHUE
CKOPOCTH XUMHUYECKOHU pCaKknuu.

Tema 5.2.
TepmoanHamuuec
Kue
3aKOHOMEPHOCTH
MPOTEKaHUS
XUMHUYECCKUX
peaKuuid.
PaBHOBeCHE
XUMHYECKUX
peakuui

OcHOBHOe co/iep:KaHue

TeopeTuquKoe oﬁyqelme

Knaccudukanus XUMUYECKUX PEAKIHii: M0 TEII0BOMY 3P eKTy (3K30TepMHUUECKHE, SHIOTEPMUUECKHE),
no oOpatumoctu (oOpatumble M HeoOparumble). TemnoBele 3(PQPEKTbl XUMHYECKHX pPEaKIHM.
Tepmoxumuueckue ypaBHeHus. O0paTUMOCTh peakiuil. XMMHUECKOe paBHOBECUE M €r0 CMEILIEHUE MOJ
JeicTBUEM DPAa3NUYHbIX (DaKTOpOB (KOHLEHTpAIMsl PEareHTOB MM MPOAYKTOB PpEaKLUH, JaBJICHHUE,
TeMIeparypa) JUlsl CO3/1aHus ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB.

[Tonstue 00 »HTanbnuu W SHTponuu. DHeprus ['mbO6ca. 3akon ['ecca m cnencrBus u3 Hero. Pousb
CMEILIEHNS PaBHOBECHSI B TEXHOJOTUYECKUX IPOLECCAX.

IMpakTnyeckue 3aHATHS

[Mpunuun Jle latenve. BnusHue paznuuHbiX (AKTOPOB HA H3MEHEHUE PaBHOBECHUS XHMHUYECKUX
peaKkui.

3aKOH JEHCTBYIOIIMX MacC M KOHCTaHTa XHMHMYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX
KOHIEHTpAlUi pearupyronux BEeIIeCTB U MPOAYKTOB peakiuii. PacueTsl TemioBoro agpdexra peakium.
PemieHne INpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpuMeHeHue npuHuuna Jle-Illarense A
HAXOJKJICHUS HAIPaBJICHUS CMEUICHUS PABHOBECHUS XMMUYECKON PEaKLUHU U aHAIN3 (DaKTOPOB, BIMSIOIIUX
Ha CMELICHUE XMMHUYECKOT0 PABHOBECHSL.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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JlaboparopHas pabora «M3ydeHue BIAMSHHUS pPa3IUYHBIX (PAKTOPOB HA CMEIIEHHE XHUMHUYECKOTO
pPaBHOBECHUS.

HccnenoBanne BIMSHMS W3MEHEHUS KOHLEHTPALMU BEIIECTB, PEAaKUMM CpeAbl W TEMIIEpaTrypbl Ha 2

CMEIICHHE XMMHMYECKOro paBHOBecusa. (CpaBHEHHE TIOJYYEHHBIX PpE3YJIbTaTOB C TEOPETHUYECKU

IIPOTHO3UpYEMBIMH Ha ocHOBe nipuHiuna Jle Illarense.
KonTposabHas .

CKOpOCTh XMMHUYECKOHN pEeaKIIMU U XUMUUYECKOE PAaBHOBECHE. 2
pabora 4
Pazpea 6. JucnepcHble CHCTEMBI 10
Tema 6.1. OcHOBHOe coiep:KaHue 4 OK 01
JlucnepcHbie Teopernueckoe o0yueHue 2 OK 02
CHCTCMBI H Hucnepcusble cucreMsl. Komtonaaslie cucreMsl. ICTUHHBIE pacTBOPBI. OK 07
thaxTopsI HX PactBopenne kak (usuko-xumuueckuii mporecc. PactBopsl. CrmocoObl NPUTOTOBIECHUS PACTBOPOB.
YCTOHYUBOCTH PactBopuMocTb. MaccoBas 0Jisl paCTBOPEHHOTO BellecTBa. lIpeaenbHo 10mycTUMble KOHUEHTPALUU U

UX UCMOJb30BaHUE B OLIEHKE HKOJIOTUYECKOM O€30MacHOCTH. )

Knaccugukarnus aucnepcHbix cucteM 1o coctaBy. CTpoeHHe M (PaKTOpbl YCTOWYMBOCTH JUCIIEPCHBIX

cucrteM. PacrozHaBaHHe MCTUHHBIX PacTBOPOB, KOJUIOMJHBIX PAacTBOPOB U I'PyOOIMCHEPCHBIX CHCTEM.

Crpoenne wmunemnsl. PaccenBaHue cBeTa IpH IMPOXOKIEHUM CBETOBOIO IIy4Ka Yepe3 ONTUYECKU

HeoHOpoaHYIo cpeny (3ddexra Tunmans).

IIpakTH4eckne 3aHATHA 2

Pemenue 3a1ay Ha MPUTOTOBIIEHUE PACTBOPOB.

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha JUCIEPCHBIE CUCTEMBI, HUCIOIb3yEMbIE B )

OBITOBOM W TPOM3BOJICTBEHHON JCATEIHHOCTH YEJIOBEKA, C TO3WIUNA IKOJOTUYECKOW O€30MacHOCTH

NOCJEICTBUM U TPAMOTHBIX PELIeHUH Mpo0IeM, CBSI3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOe coJiep:KkaHue 4 OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS 4 OK 02
CBOMCTB JlabopaTtopHast pabota «[IpuroroBieHue pacTBOpOB».
AUCIIEPCHBIX [TpuroroBneHre pacTBOPOB 3aJaHHOW (MOJIPHOM) KOHLEHTpauuu (C NPaKTHKO-OPUEHTUPOBAHHBIMU 2
CUCTEM JUIA HX BOIIPOCaMHM ), OTIPEAEIIEHUE CPEbl BOJAHBIX PACTBOPOB.
MICHTHUKALIH JlaGopatopHas pabota «lccnenoBanue AUCIIEPCHBIX CUCTEM. )

[IpuroTtoBneHne M H3y4ye€HUE CBOWMCTB JUCHEPCHBIX CHUCTEM pAa3HBIX BUAOB: CYCIIEH3UH, SMYJIbCHU,
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KOJUIOMJAHOI'O pacTBOPA. CpaBHeHI/Ie CBOMCTB HCTUHHBIX U KOJUIOWJHBIX PAaCTBOPOB, BbIABJICHHC
OCHOBHBIX pasnntmﬁ MCXKAY HUMMU.

KonTposabHas

JucniepcHble CUCTEMBI.
padora 5
Pa3zpnen 7. KauyecTBeHHbIE peakiun 00HAPYKEHHUSI HEOPrAaHUYECKUX U OPraHN4YecKNX BellecTB
Tema 7.1. OcHoBHOe coJep:kaHue OK 01
OGnapyxenue IpakTHyecKue 3aHATHS OK 02
HEOpraHM4eCKuX [KayecTBEHHbIE XMMUUECKUE PEAKIINH, XapaKTepHbIE Il OOHAPYKEHHSI HEOPTaHUYECKUX BEIIECTB
KaTHOHOB 1 (xaTroHOB M aHHOHOB). CocTaBlieHne ypaBHEHUI peakuuil oOHapyxeHus kaTuoHoB [-VI rpymnm u
aHHOHOB AQHMOHOB, B T.4. B MOJICKYJISIPHOW U HOHHON (opMax.

Peakuuu oOHapyeHUsI HEOPraHUYECKUX BELIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOLIEH CPEIbl.

JlaGopaTopHble 3aHATHSA

OOGHapyXeHHue HeOpraHuYecKux BemecTB (KaTnoHoB [-VI rpynn uin aHHOHOB) C UCTIOIB30BAHUEM

KAYECTBEHHBIX aHAITMTUYECKUX PEaKIUH.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JJaboparopHas paboTa «AHaIUTUYECKHE peaKui KaTuOHOB [-VI rpymm».

[TpoBeneHue KaueCTBEHHBIX peaKIUil, HCIONIb3yeMbIX [l OOHAPYKEHUs KATUOHOB I rpymiel (Kanus,

HaTpus, Maruus, aMmMonus), Il rpynmnsr Ha npumepe 6apus, 111 rpynns! — cBuHna, IV rpymnmnsr —

AITIOMUHUS,

V rpynnsl — xene3a (II u IIT), VI rpynmner — Hukens. Onucanue HaOMI0JaeMbIX SIBICHUNA U COCTaBJICHHE

XAMHYECKHUX PEaKIUM.

2. JlaGoparopHas paboTa «AHAIMTUYECKHE PEaKIIUU aHHOHOB.

[TpoBeeHne KaueCTBEHHBIX PeaKIUil, HCIONb3yeMBbIX JUIsl OOHApYKEHHUsI aHHOHOB: KapOoHaTa, ¢ocdara,

cynbdara, cynbduaa, HUTpaTa, xjaopuaa u ap. Onucanue HabIIOJAEMbIX SIBICHUN U COCTAaBJICHUE

XUMHUYECKHUX PEAKIIUM.
Tema 7.2. OcHOBHOe coep:KkaHue OK 01
OOHapyxeHue IpakTH4ecKne 3aHATHS OK 02
OpraHn4CeCKUX KauecTBeHHBIC XUMHUYECKUE PEAKITNH, XapaKTepHBbIE i 0OHAPYKEHUS OTICIBHBIX KIIACCOB
BCIIECTB OpPTaHWYECKUX COSIUHECHUIA: (DEHOJIOB, alIbIETU/IOB, KpaxMalla, YKCYCHOM KHCIIOThI, aMUHOKHCIIOT U JIp.
OTICIIBHBIX Jlenarypanust O€JIKOB IMPU HATPEBAHHH, [[BETHBIC PEAKITNH OSITKOB.
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KJ1aCCOB C
HCIIOIb30BaHUEM
KayeCTBEHHBIX
peakuuii

CocraBlieHHE Ka4eCTBEHHBIX peaKHHI;'I O6H3py>K€HI/I$I OpPraHUYCCKHX COGI[PIHGHHI;'I OTACJIBbHBIX KJIACCOB.

JlaGopaTopHble 3aHATHSA

OO0HapyxeHne OPraHUYECKUX COEANHEHNN OTJENbHBIX KJIACCOB.

JlaboparopHas paboTa Ha BEIOOD:

1. JTabopaTopHas pabota «KauecTBeHHbIE PeaKliUi Ha OTACIIbHbIE KJIACCHI OPIrAaHUYECKUX BEIIECTBY.
ITpoBeneHue KaueCTBEHHBIX PeaKLUil, HCIOIb3yEMBIX JUIsl OOHAPY)KEHUSI OPraHMUECKUX BEIIECTB
pas3INYHbIX KJIAcCOB: (PEHOJIOB, albJIEIUI0B, Kpaxmala, YKCyCHOW KUCIOThl, aMUHOKHCIIOT, OCJIKOB U JIp.
Onucanue Ha0JII0JaeMbIX SBJICHUN M COCTABICHNE XUMUYECKUX PEAKIIUN U/UITU CXEM.

2. JJaboparopHas paboTa «KauecTBeHHBbIH aHAJIN3 OPraHUYECKUX COETUHEHNH MO (PYHKIMOHATbHBIM
TpyImmam.

[TpoBeneHne KaueCTBEHHBIX PEAKIUI, CIIOIBb3YEMBIX JJIS1 PACIIO3HABAHNS OPraHUUECKUX BEIIECTB
OTJIENbHBIX KJIACCOB MO (PYHKIMOHAJIBHBIM IPYIIaM: Ha IPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
CIHUPTOB U (PEHOJIOB, aJIBIETHIOB U KETOHOB. Oncanne Ha0II0JaeMbIX SBJICHUN M COCTABICHUE
XUMHUYECKHX PEaKLUi U/UIH CXEM.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJePKaHUE (COAepKaHUe TPUKJIATHOTO MOIYJIs1)

42

Pasznen 8.

Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA

Tema 8.1.

Xumus B ObITY U
MPOU3BOJCTBEHHO
A IeITeTbHOCTH
YyeJioBeKa

OcHoBHOE CoAEpKaHuE

HpaKTuquKue 3aHATHSA

OKkonoruyeckast 6€30MacHOCTh MOCIEACTBUI ObITOBON M MPOU3BOACTBEHHOM /IEATEIILHOCTH YEI0BEKa,
CBsI3aHHasl ¢ IepepabOTKOI BELeCTB; MOUCK U aHAJIN3 XUMUUECKON HH(POPMALIUU U3 Pa3IHUHBIX
UCTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas JUTEepaTypa, CpecTBa MaccoBoil nHpopmanmu, cetb MHTEpHET
U IpyTHE).

Keticel (¢ yueTom Oyayiieit npodeccuoHaIbHON AeSITETbHOCTH) Ha aHaIU3 HH(OPMAILIUU O
IIPOM3BOJICTBEHHOH JIEATEILHOCTH YEJIOBEKA, CBA3aHHON C epepabOTKON U MOJIy4YeHHEM BEIECTB, a
TaKXke ¢ IKOJIOIMUECKON OEe30MaCHOCTBIO.

3ammra keiica: [IpencraBnenue pe3yabTaToB pelieHUs KeWCOB (BBICTYIIJIEHUE C ITPE3eHTAINEH )

OK 01
OK 02
OK 04
OK 07
IIK5...

*Pasnea 9.1. UccieqoBanue 1 XuMHYeCKHH aHAIN3 00beKTOB OMocdepbl (Il YKPYNHEHHBIX I'PYII CleHAJbHOCTEl/

36

3 Otparkaetca MK, anemeHT KoTopoi GopmupyeTca NPUKNaLHbIM MoayAeM (NPodeccMoHaNbHO-0PUEHTUPOBAHHBIM COAepKaHeM) B cooTBeTcTBuM ¢ PTOC peannsyemoi

npodeccun/cneumanbHoctm CNoO
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npogeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)

Tema 9.1.1. OcHoBHOe cojiep:KaHue OK 01
OcHOBBI JlaGopaTopHble 3aHATHSI IIK...
nabopaTopHOu JlaGoparopHas padota «OCHOBBI TA0OPATOPHOM MPAKTUKM.
NPaKTHUKH B JlaGopatopHast mocya U XuMU4YecKre peakTuBbl. OCHOBHBIE J1abopaTopHbIe onepanuu. Jlabopatoproe
Npod)eCCUOHAIBH  |oGopynoBaHue. TeXHNUKa 6e30MaCHOCTH 1 IPaBuiIa PaGoThl (IOBEACHNUS) B 1a00PATOPUH.
BIX J1A0OPATOPUAX [[[pakTHYeckHe 3aHATHS
BrImosTHEeHNE THITOBBIX PACYETOB IO TEMATHUKE SKCIIEPUMEHTA (BBIXO/I MTPOYKTA PEAKIIUH, Macca HaBECKH,
00bEM PacCTBOPHUTEIIA).
O0paboTka JaHHBIX, aHATN3 U OLIEHKA UX TOCTOBEPHOCTH (BBIYMCIECHUE CPEAHETO 3HAUCHUS
9KCIIEPUMEHTANBHBIX JaHHBIX, TOTPEITHOCTH).
[IpencraBieHue pe3yabTaTOB SKCIEPUMEHTA B pa3IU4HON Gopme (Tabnuua, rpaguk, OT4eT, JOKIa,
MIPE3CHTALINS ).
Tema 9.1.2. OcHoBHOe coJiep:kaHue OKO01
XUMHYCCKHI Teoperuueckoe ofyuenue OK 02
aHaJIH3 IPO6 BOJIBI Kiaccudukaryst mpo6 BOIbI [0 BHY M Ha3HAYECHHUIO, UCXOJIS M3 €€ XUMHYECKOTO COCTaBa. OK 07
OpranonenTuyecKkrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTh) BO/IbI. KUCITOTHOCTH 1 MK...

IIeJTIOYHOCTH BOJBL. pH cpenbl 1 MeTo bl ee onpeaeneHus. JKeCTKOCTh BOJIBI i METOJIBI €€ OTIPEICIICHUS.
CymrHocTh METO/Ia THTPOBAHMUSL.

Bu bt sxecTKOCTH BOJIBI (BpEeMEHHAS U TIOCTOSTHHAS ). JKeCTKOCTh BOIBI KaK MPUYHHA BBITIAICHUS 0CATKOB
WM 00pa30BaHUs CONEOTIOKEHU I, UMEIOIUX MECTO B OBITY M Ha TIPOU3BOJICTBE.

CocTaB coJieid, BEI3BIBAIOIINX KECTKOCTh BOIBI. XUMHUYECKHE TIPOIECCHI, YCTPAHSIOMINE KECTKOCTh BOIBI.
YpaBHEHHS] XUMUYECKUX PEAKINH, UIUTFOCTPUPYIOLIUX MPOIIECCHI, TPOUCXOISIINE IPU YCTPAaHSHHUH
JKECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMUUYECKUMU criocobaMu. CriocoObl
yCTpaHEHUS TIOCTOSTHHON KECTKOCTH.

IMpakTnyeckue 3aHATHS

CriocoOb! BeIpaXKeHHS KOHIICHTPALMU PAaCTBOPOB: MAaccoBast 10J1s1 pACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJIsITIbHAs KOHLIEHTpaluu. TUTp pactBopa. Penienne npakTuKo-OpueHTUPOBAHHBIX TEOPETUYECKUX
3a/laHuil Ha pacyeT KOHLEHTPALUi 3arpsA3HSIOIINX BEIIECTB U X CPABHEHHE C MIPENEIBHO JOIYCTUMBIMU
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koHuentpanusmu (IT1K).

JlabopaTopHble 3aHATHS

HccnenoBanne XuMHUYECKOTO COCTaBa Mpod BOJIBI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JJabopaTopHas pabota «O4UCTKA BOJBI OT 3arPSI3HCHUIN.

Hcnonb30Banue MeTo10B (pUIBTPOBAHUS M a[ICOPOIMH ISl OTJCIICHUS 3arpsi3HEHUN B HCCIIEeTyeMOn
npo6e Bobl. BRIOOp METO1a OYMCTKY B 3aBUCMOCTH OT BUAA 3arpsi3HeHus. CpaBHEHHE Y PEKTHBHOCTH
Pa3IUYHBIX METOJIOB OYUCTKH BOJIbI B Pa3HBIX YCIOBUSX (B 1a00paTOpUH, B IOMAILIHUX U MOJIEBBIX
YCIIOBUSX).

2. JlaboparopHas pabota «Onpenenenue pH Boabl U ee KUCIOTHOCTH.

Omnpenenenue pH cpeabl ¢ MOMOIIBI0 YHUBEPCATHHOTO HHANKATOpa. Mcrnonbp30BaHe TUTPOBAHUS AJIst
onpezaeneHus: kKucaotHoctu. Onpenenenue oOIeil KUCIOTHOCTH BOJIbI, pacyeT CBOOOIHOM KUCIOTHOCTH.
Omnpenenenue ob1ieit 1 cBOOOHOI 1IenoyHOCTH. COCTaBlIeHHE YPaBHEHUN PeaKIHii, MPOTEKAIOMIUX PU
OTpe/ieNIEHUU KUCIOTHOCTH/ IIEIOYHOCTH MTPOO BOJIbI. Y CTAHOBJIEHUE CIIOCOOOB HCIIOIb30BAHUS

HNCCICIOBAaHHBIX Hp06 BOJBI B ) KU3HCACATCIbHOCTHU YCJIOBCKA, HA OCHOBC ITOJTYUYCHHBIX JaHHBIX O COCTaBE.

3. JlabopaTtopHas pabota «OnpeneneHne KeCTKOCTHA BOJBI U CIIOCOOBI €€ YCTPaHEHU .

Crioco0bl yCTpaHEeHHs BCEX BUOB JKECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIeH kecTkocTH. Pemienue
HKCIIEPUMEHTAIHLHON 33/]a4i Ha BBISIBICHHE BPEMEHHOMN M MOCTOSIHHOM jKeCTKOCTH BOJbl. OlleHKa
BEPOATHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B IOMAIIHUX YCIOBHUSX.

Tema 9.1.3.
XuMHUeCcKu
KOHTPOJIb
KadecTBa
MPOAYKTOB
ITUTAHUS

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

KavecTBeHHBII XUMIUUECKUI COCTAaB MPOAYKTOB MUTaHUs. BemecTsa, danbcupunppyronme npoayKThl
NIUTaHMs, ¥ BELIECTBA, 3arPSI3HAOLINE IPOAYKTHI UTaHusA. OnpeaeneHue 3arpAa3HsIoINUX XUMAYECKUX
BEULIECTB B NIPOJYKTaX MUTAHUs, ONIPEIEICHUE BELLIECTB, HE 3asBIIEHHBIX B COCTABE IPOAYKTOB IUTAHUS.

[MpakTuyeckue 3aHATHS

Oprannyeckre U HEOPraHMYECKHUE BELIECTBA, BXOAAIIME B COCTaB MPOAYKTOB uTaHus. OnpenencHue
cocTaBa OJII0]1 Ha CoJiep>KaHHe MaKpO M MUKPOIJIEMEHTOB. M3ydeHne npeanoKeHHbIX IpernoiaBaTeaeM
0J110]1 Ha TIPEeAMET XUMHUYECKOT0 COCTaBa, ONpeAeTICHUE A0l OT CYTOYHONH HOPMbI MAaKpoO U
MHUKPORJIEMEHTOB B YKa3aHHOM OJTI0I€.

Pemenne npakTuKo-OpuEHTUPOBAHHBIX 3a/1a4 110 KyJIMHAPHON TEMATUKE Pa3INYHbIX THUIIOB.

OKO01
OK 02
OK 07
TK...
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JlaGopaTopHble 3aHATHSA

HccnenoBanre XMMUYECKOTO COCTaBa MPOAYKTOB MTUTAHHUS.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaboparopHast pabora «OOHapyKE€HUE HUTPATOB B MPOYKTaX MUTAHUS.

HccnenoBanue MaTepraioB MOTYKOIHMYECTBEHHBIM METOIOM OIPEICIICHISI HUTPATOB C UCTIOIb30BAHUEM
mudeHnIaMrHa (KOPHETUTO bl OBOIIEH, TUCThS M KOYEPhIKKA KAIyCThI, TUIOBI (DPYKTOB). AHATTU3 YPOBHS
3arpsA3HEHUs] HUTPATAMU 110 UHTCHCUBHOCTH OKPAIIMBAHS IIPOTYKTOB PEAKIIHH.

2. JTaboparopHas pabota «lccinenqoBanue MpoIyKTOB MUTAHUS HA HATMYUE YTIICBOJIOBY.

HccnenoBanre MOJIOYHBIX MTPOAYKTOB HA HaJMUUe Kpaxmaia. MccnenoBanue NpoyKTOB Ha HATMYHE
TJIFOKO3BI.

Tema 9.1.4.
XHUMHUYECKHI
aHanu3 mpoo
MMOYBBI

OcHoBHOE CoAEepKaHue

TeopeaneCRoe oﬁyqelme

Knaccudukanus nous mo BUIy U Ha3HAYEHUIO, HCXO/I U3 XMMHYECKOTo coctaBa. Mnentuduxanms
POOBI TTOUBHI 1O €€ XUMUYECKOMY COCTaBY, OMMCAHUE BO3MOKHOCTEH €€ MPUMEHEHHUS.

TpebGoBaHMsI K KaueCTBY MOYBBI Pa3IUYHOr0 HazHayeHus1. Onrcanue 0COOCHHOCTEN UCIIOIb30BAHUS TTOYB
B 3aBUCUMOCTH OT THIIOB, CIHOCOOBI YIYy4ICHUS Ka4€CTBaA IMOYB B 3aBUCUMOCTH OT HA3HAUCHUA.

O06acT KCTIONB30BAHUS OPTAHUYECKUX YIOOPEHU B 3aBUCHMOCTH OT KaU€CTBEHHOTO COCTaBa.
Omnucanue OpPraHn4€CKux y,[[06peHl/If/'I " UX IPUMCHCHHEC B 3aBUCUMOCTH OT COCTaBa IOYBELI U €€
Pa3HOBHUIHOCTH.

IIpakTHyeckne 3aHATHA

O6nactu Ha3HaUYeHUs (MPUMEHEHUs) MTOYBBI, UCXO/S U3 KAUECTBEHHOTO M KOJMYECTBEHHOTO COCTaBa.
AHann3 HOpMaTUBHOM TOKYMEHTAIUH.

Posib HeopraHrueckux BEIIeCTB B KAUECTBE MUHEPAIbHBIX YA0OpEHUH, YITyUIINTENeH OYUBHI.
CoctaB MUHEpaJIbHBIX YA0OpEHHI U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
pa3sHOBUIHOCTH. B3anMocBs3b cocTaBa yJJ0OpeHHil U UX BIAMSHUS Ha BETeTaTUBHBIE CBOMCTBA U
IIJIOIOHOILIEHUE PACTEHUMN.

JlaGopaTopHble 3aHATHSA

HccenenoBanne XUMHYECKOTO COCTaBa MPOO IMOYBHI.
JlaGopatopHasi paboTa Ha BEIOOD:

OK 01
OK 02
OK 07
TK...
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|. JlaGoparopHas paboTta «OOHapyKEHHE HEOPTaHUIECKUX MTPUMECEH B TPOOax».

[TpuroroBneHre MPOOBI MOYBHI IS UCCIIEAOBAHMS KHCIOTHOCTH/IEIOYHOCTH, HEOPTaHUIECKUX
3arpsisHeHuil. OOHApY)KEHUE XJIOPHI- U CYTb(aT-HOHOB B PpoOe mouBkl. CocTaBICHNE YPaBHEHU I
peakmuii oOHapyxeHus. CpaBHEHUE MOJYYSHHBIX MTOKa3aTesei ¢ HOPMaTUBHBIMU (CIIPaBOYHBIMHU )
3HAa4YCHUAMMU.

2. JJaboparopHnas pabora «Onpezaenenrie pH BOIHOM BBITSHKKY TTOUBBI, €€ KUCIOTHOCTH U LIEJIOYHOCTH.
WccnenoBanue BOAHBIX BRITSDKEK 00pa3IloB TOTOBBIX TTOUYBEHHBIX CMECEH (7151 pa3HbIX TUIIOB PACTEHUM).
OHpGI{CHCHI/IC pH IMOYBEI C UCITOJIB30BAHUEM HHAUKATOPOB. OHCHKa THUIIOB IMOYB B NIPCACTABICHHBIX
oOpa3uax (CuIbHOKHCTIAs!, KUcIas, clladoKucias, HeMTpanbHasi, eI04Has).

Tema 9.1.5. OcHoBHOe coaep:xaHue 10 OK 01
Hccnenosanne Teopernueckoe o0yueHue 2 OK 02
00BeKTOB V4eOHO-1CCIeN0BATENBCKUI POEKT B 00JIACTH UCCIIEN0BAaHUS 00BEKTOB Orochepsl. O630p TeM y4eOHO- OK 04
Guocdepst UCCIIEI0BATEIbCKUX IPOEKTOB. AJITOPUTM BBINIOJHEHU IIpoekTa. OnpeaeneHne npoOieMsl OK 07

uccieoBaHus. MeToibl MoMcKa, aHaau3a 1 00paboTKU HHPOPMALIUKU O IPOEKTE B Pa3IMUHBIX 2 MK...

UCTOYHUKAX.

IMpakTHyeckue 3aHATHSA 4

O6ocHOBaHME aKTYaJIbHOCTU BBIOpaHHOI TeMbl. BrisiBieHne npobiiemsl uccnenoBanus. Beioop 00beKkToB 2

U MeTofoB uccienoBaHus. IloctaHoBka nenedt u 3amgau uccinepoBaHus. OmpeneneHHe NPOIyKTa

uccnenoBanus. OnpeaeneHne 3TaloB U COCTaBJIEHHUE IJIaHa UCCIIeI0BaHMUS.

3ammura mpoekrta: [IpeacraBieHne pe3ylbTaTOB BBHIMOJIHEHUS Y4eOHO-MCCIIEAOBATEIBCKUX IMPOEKTOB 2

(BBICTYIIJIEHHUE C MTpE3EHTAINEH).

JlabopaTopHble 3aHATHS 4

HccnenoBanne MpeIokKeHHOTO OOBEKTa Ha KHUCIOTHOCTb, IIEIOYHOCTh, XUMHUYECKHH COCTaB

(3arpsi3HUATENN, MaKpO- U MUKpOdIeMeHThI). OOpaboTka pe3ynbTaToB HccienoBanus. OreHka KadecTBa 4

UCCIIETyEMOTO 00BEKTa, HCXOIS U3 Pe3yIbTaTOB XMMHUYECKOTO aHATN3a.
*Pazgesn 9.2. HcciaenoBanme M XMMHUYECKMH aHaau3 o00beKTOB TexHOchepbl (a1 YKPYNHEHHBIX [Py 36
cnenuaiabHocteii/ mpodgeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHOe coep:kaHue 8 OKO01
OcHoBpI JlabopaTopHble 3aHATHS 2 MK...
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nabopaTopHOH
MPAKTUKH B
npodeCCHOHAITEH
BIX JIAOOPATOPUSIX

JlabopatopHas pabota «OCHOBBI JTAOOPATOPHOM MPAKTUKH.
JlaGopaTopHasi mocya 1 XuMU4YecKre peakTuBbl. OCHOBHBIC JIaOopaTopHbIe ornepanuu. JlabopaTopHoe
obopynoBanue. TexHrKa 6€30MaCHOCTH | MpaBuiia paboThI (ITOBECHHUS) B Ja0OPATOPUH.

HpaKaneCRne 3aHATHSA

BolnosnHeHue TUMOBBIX PACYETOB 110 TEMATUKE SKCIIEPUMEHTA (BBIXO/1 IPOJYKTA pEaKlMi, Macca HaBECKH,
o0BveM pactBopuTens). O0paboTka JaHHBIX, AHATU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCIECHUE CPETHETO
3HAYEHHUS] SKCIEPUMEHTANbHBIX JIaHHBIX, morpemHoctu). [IpeacraBnenne B pa3nuyHou  Qopme
pe3yNnbTaTOB dKCIepuMeHTa (Tabnuna, rpaguk, OT4eT, JOKIAMd, TPE3CHTALIHS)

Tema 9.2.2.
XUMHUYECKHI
aHaJIu3
TeXHUYSCKUH
BOJBI

OcHoBHOE CoaepKaHue

TeopeaneCKoe oﬁyqelme

Hasnadyenue texnuueckoit Boabl. TpeGoBaHMs K TEXHMYECKOH BOJIE IO IPyIIaM NOTPEOICHUSI.

KauecTBo TeXHMYECKOW BOABI Pa3HBIX BHIOB. XUMHUYECKHH aHAIW3 M IMPOM3BOJCTBEHHBIH KOHTPOIb
cocTaBa TeXHUUYECKOH BoJbl. CyIIHOCTh METO/1a TUTPOBAHUS.

AHanu3 TexXHH4ecKon BOAbI Ha KXCCTKOCTb M APYIru€ IMOKA3aTCIIN. KwucmorHocts 1 IICJIOYHOCTL BOJBI.
Omnpenenenne oOme U cBOOOJHOM MIENTOYHOCTH (KHUCIOTHOCTH) METOAOM TUTpoBaHus. pH cpensl u
METO/IbI ee ompezeaeHus. JKecTKoCTh BOJBI U METO/IBI €€ OIIPEAETICHUSL.

OK 01
OK 02
OK 07
TK...

IIpakTHYecKkue 3aHATHA

CriocoObl BeIpaKeHHsI KOHIIEHTPAIIUU PACTBOPOB: MAccoBasi JOJsl paCTBOPEHHOTO BEIIECTBA, MOJISIpHAsS U
MOJIsUIbHAsT KOHIIEHTpauuu. TUTp pacTBopa. PemeHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX
3a/IaHMi HA pacdyeT KOHUEHTpPAIUi 3arps3HIONIMX BEIIECTB U UX CPABHEHUE C MPEAEIbHO JOMYCTUMBIMU
koHneHTpanusmu (I1JIK).

JlabopaTopHble 3aHATHSA

HccnenoBanne XMMHUYECKOTO COCTaBa MPOO TEXHUYECKOU BOBI.

JlabopaTopHas paboTta Ha BEIOOD:

1. JTaboparopHas padota «Onpenenenre XJIOpUI0B METOIOM TUTPOBAHUS B TEXHUUYECKON BOJIEY.
Omnpenenenue XJI0pUI-HOHOB METOZOM apreHTOMETPUHU ¢ (PUKCUPOBAHUEM KOHIIA TUTPOBAHUS IO METOAY
Mopa (ocaauTenbHOE TUTPOBAHUE).

2. JTaboparopHas paboTa «OmnpeneneHne 5KeCTKOCTH TEXHUYECKON BOJIBI METOJOM TUTPOBAHUSIM.
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KomrmiekcoHOMeTpruecKoe OnpeieieHUue JKECTKOCTH (CYyMMBI HOHOB KaJIBITUSI K MArHUs) B Cpe/ie
aMMOHUIHO-amMmMuadHoro 60ydepHoro pactsopa (pH 9—10) mo o6pazoBanuto ¢ TpuioHoM b
MaJIOIUCCOLMUPOBAHHBIX KOMILICKCHBIX COCTMHCHUH.

Tema 9.2.3.
XUMHYECKUN aHAIIN3

BO3/yXa

OcHoBHOe coepkaHue

TGOPGTI/I‘IGCKoe oﬁyqe}me

XumHuueckuil coctaB arMoc(epHOro Bo3ayxa, Bo3ayxa paboueil 30Hbl. BpeaHble BeliecTBa U IpUMECH B
BO3JyX€ JKUJBIX IOMEIIEHUH, B Bo3ayxe paboueil 30Hbl. HopmaruBHble nokymeHThl. IlocnmenctBus
BO3JICHCTBUS BBICOKOW KOHLEHTPALMU YIJIEKMCIIOIO Ta3a HAa OpraHu3M 4elloBeKa. Meponpuatus Io
CHWIKEHUIO YPOBHS 3arPsI3HEHHOCTH BO3/lyXa UCCIEAYEMON KOMHATHI.

IIpakTH4yeckue 3aHATUSA

I'uruennyeckas olieHKa CTeeHU 3arpA3HEHUA BO3yXa ITIOMCHICHUS Ha OCHOBC COIIOCTABJICHU A
KOHIOCHTpalMu JUOKCH A yIJIiepoJa ¢ COOTBCTCTBYHOINUM I'MT'MCHUYCCKUM HOPMATHUBOM.

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTHICCKUX 3aJlaHUM Ha pacyeT KOJINYCCTBA BCUICCTBA,
KOHHCHTpaHI/Iﬁ BPCIHBIX HpI/IMeceﬁ B aTMOC(i)epHOM BO3yX€ U BO3YyXC MOMEIICHUH.

JlabopaTopHble 3aHATHSA

JIaGoparopHas pabota «OmnpeneneHne coaepkaHusl YIIEKUCIIOTO ra3a B BO3IyXe MOMEIICHHS IKCIpecc-
Metogom». MccnenoBanue mpod Bo3myxa padoueit 30Hb1. OnpesienieHne coiepKaHusl YrIIEKUCIOro ra3a B
BO3/yX€ TIOMEIIEHUS IKCIIPECC-METOIOM.

OK 01
OK 02
OK 07
TK...

Tema 9.2.4.
XHUMUYECKHUM aHaAIU3
npo0 MaTepuanoB
CTPOUTEIBHO-
pecTaBpalOHHOM
JIeATEIIEHOCTH U
nu3anHa

OcHoBHOE coaep:xaHue

Teoperuyeckoe o0yueHue

Knaccugukanus marepuanoB, HCIIOIb3YEMbIX B CTPOUTEIBHO-PECTABPALIMOHHON e TETLHOCTH I10
COCTaBYy, UX Ha3HAYEHUE U NIPUMEHEHUE. XMMUUECKUN aHAJIN3 MaT€PHaJIOB CTPOUTEIBHO-
pecTaBpalluOHHOM NEATEIbHOCTH U AU3aliHa. XMMHUYECKHUM COCTAaB IMTMEHTOB, KPACUTENIECH, BSKYIIUX
cMecei, 0COOEHHOCTH X CBOMCTB U MMPUMEHEHHUsI B Mpo(dheCCUOHATBHOM IeaTebHOCTH. BemecTna,
HCIOJIb3YEMBIE B KAUECTBE IIMTMEHTOB M CBA3YIOIIKUX MaTepuanos. McTopudeckas cripaBka.

OK 01
OK 02
OK 07
IIK...
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COBpeMeHHBIe MaTCpHraJIbl.

HpaRTn'{ecmle 3aHATHUHSA

KayecTBeHHBII M KOJMYECTBEHHBIM COCTaB Mpo0 MaTepualioB CTPOUTENbHO-PECTaBPALlMOHHOMN
NesTenbHOCTH U nu3aiiHa. Knaccugukanus Kpacok 1Mo yKpbIBUCTOCTH, MPO3PAYHOCTH B 3aBUCUMOCTH OT
HCIOJIb3YEMBIX TUTMEHTOB U CBA3YIOUIMX BelecTB. OnpeeneHue cocTaBa Kpacok Ha COAEpKaHUE MUKPO
U MakKpOdJIEMEHTOB. PellleHne MmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM MO XMMHYECKOMY aHalu3y Mpod
MaTepuaioB CTPOUTEIBHO-PECTABPAMOHHON IEATEIbHOCTH U TU3alHa.

JlaGopaTopHble 3aHATHSA

HccnenoBanue MaTepuaioB CTPOUTENBHO-PECTABPALIMOHHOM AEATEILHOCTH U JU3aliHa.

JlabGopaTopHas paboTa Ha BEIOOP:

1. JlaGoparopnas pabota «/3roToBienue Kpacok (Hog0op MUTMEHTOB U CBSI3BIBAIOIINX BEIIECTB)Y.
HccnenoBanue NpUpoOJHBIX MUHEPAIIOB, TOJIyY€HHE MTUTMEHTOB ITyTEM XUMHUYECKUX PEaKLnH,
OTIpeJieNIeHUe CBA3YIONINX MaTtepraioB. CpaBHEHUE YKPHIBUCTOCTH U TPO3PAYHOCTH MOTYYSHHBIX KPACOK
IyTeM HaHECEHHUs UX Ha JIUCT Oymaru.

2. JlaboparopHas pabota «lccrnenoBanre CBONCTB BSKYILIMX BELIECTB HA IPUMEPE TUIICAY.
OmnpeneneHne CKOPOCTH CXBATHIBAHHSI IPHPOTHOTO M CTPOUTEIBHOTO TUTIca. DaKTOPHI, YCKOPSIOIINE U
3aMeNISIONINE CXBAaThIBAHUE MPUPOIHOTO TUrica. ['umcoBoe TecTo, TeMreparypa ero 3acTbIBaHUS.
CpaBHeHHE CKOPOCTH CXBAThIBAHUS MPUPOIHOIO U CTPOUTEIBHOTO TUIICA, OIpeaesieHre (PakTopoB,
BIIMSIIOIIMX HA CKOPOCTh CXBAThIBAaHUS CTPOUTEIBHOTO TUIICA, ONIPEAeIICHIE TEMIIEPATYPhl 3aCThIBAHUS
THIICOBOTO TECTa.

Tema 9.2.5.
Hccnenosanme
00BEKTOB
TeXHOChEpHI

OcHoBHOe coaepkaHue

10

Teopernueckoe odyuenune

VY4eOHo-Hccae10BaTeNIbCKUIT MPOEKT B 00JacTH HccienoBaHus 00beKTOB TexHocdepsl. O030p Tem
y4eOHO-HCCIIeIOBAaTEIbCKUX MPOEKTOB. AJITOPUTM BBINIOJIHEHUs MpoekTa. OmnperneneHue MNpoOeMbl
uccaenoBanus. Meroapl TOWCKA, aHaau3a W 00paboTKM HMHGOPMAIMK O TMPOCKTE B PA3TUIHBIX
HCTOYHHKAX.

OK 01
OK 02
OK 04
OK 07
IIK...
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I[IpakTuyeckue 3aHATHS 4
ObocHOBaHME aKTYaJIbHOCTH BBHIOpaHHOH TeMbl. BrisiBieHHe mpobiemsl ncciieaoBanus. Beioop 00beKTOB
U MeTOZOB wuccienoBaHus. llocTaHoBka Imened W 3amad ucciepoBaHus. OrmpenerneHue MpOIyKTa 2
uccnenoBanus. OnpeaeseHre 3TalloB U COCTABJICHUE JIaHa UCCIICIOBAHMS.
3ammra mpoekra: [IpeacraBicHue pe3yNbTaTOB BBHIMOJIHEHUS Y4eOHO-HMCCIIEAOBATEIBLCKUX IMPOEKTOB 2
(BBICTYILIEHUE C MIPE3EHTAIINEH).
JlaGopaTopHble 3aHATUSA 4
HccnenoBanne Mpeio)KeHHOTO OOBEKTa Ha KHUCIOTHOCTh, UIEJIOYHOCTh, XHUMHUYECKHH COCTaB
(3arpsi3HHUTENHN, MaKpO- ¥ MUKpO3JIeMeHThl). O0paboTka pe3ynbTaToB mccienoBanus. OleHKa KayecTBa 4
HCCIIETyeMOTo 00bEKTa UCXOIs U3 Pe3yJbTaTOB XUMHUYECKOTO aHAIIN3a
IIpoMeskyTouHasi aTTECTALUS MO AUCHUILINHE (IK3aMeH) 20
Bcero 154

*Q0pa3oBaTe/ibHasi OPraHu3anus BbIOMPaeT OMH MOAYJIb M3 NPeNJI0KEeHHBIX.
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3. KAJTEHIAPHBII I'PA®UK 11O BOCHIUTATEJIBHOI PABOTE MO
JTUCHUIINHE

Moayab 3. YueOHo-uccae10BaTeNbCKas U HAyYHO-HUCCIISIOBATEIILCKAS JICSITEbHOCTD

Jlara u mecTo Hazpanue ®dopma OtBercTBeHHBIN | JlocTHX)KEHUS

MPOBEACHUS MEpOTPUSITHS | TPOBEACHUS y4Yaluxcs
MEPONPUSITUS

Ampenb 2024r. Buxropuna WunuBuayansuo | Kynaesa H.A. CdopmupoBanHo

[TonutexHuueckn | «XUMUS B -TpynmoBas ctb OK .01,02,

H KOJUIEIK MEIUIIHEY 04, 07

4. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JAUCHUIIJINHBbI
4.1. TpeGoBaHUsI K MUHMMAJILHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecre4eHUuI0

g peanuzauuy OporpamMmbl AUCUMILIMHBL JOJDKHBI OBITH MPEYCMOTPEHBI CIEAYIOLINE
crelManbHble IOMEIICHUs: Y4eOHBbIH KaOWHET XMUMHUM W/MIM Yy4eOHOH XHUMHUYECKOM
1a00paTOpPHUH.

O0opynoBanne y4ueGHOro KadbuHeTa (HATJIsI/IHbIE OCO0USI): HAOOPHI IAPOCTEPIKHEBBIX
MoJeNiell MOJIEKYJ, MOJENN KPUCTAJUIMYECKHX PEIIeTOK, KOJUIEKIMM HPOCTBIX M CIO0XHBIX
BEIIECTB W/WJIM KOJUIEKIIMM TOJMMEPOB; KOJUICKIUS TOPHBIX IOPOJ W MHHEPAJoB, TaOHIIa
Memnneneesa, yueOHble GrIIbMBI, IU(PPOBBIE 00Pa30BATENBHBIE PECYPCHI.

Texnuueckune cpeacrBa o0y4eHHsI: KOMIIBIOTEpP C YCTPOWCTBAMM BOCHPOM3BEICHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-NIPOCKTOP C OHKPaHOM, MYJIbTUMEAMIHAs JI0CKa, yKa3Ka-
IIPE3EHTEP AJIS IPE3CHTALNM.

OOopynoBanue sadoparopuu M pado4ymx MecT JIa0OPATOPHM: MEH3YPKH, IUIETKU-
KaIleJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEIMETHBIE U NOKPOBHBIE CTEKIIA, IUIAHIIETHI
JUI KaleJIbHBIX peakiuid, (uibTpoBaibHas Oymara, HNpPOMBIBAIKH, CTEKIISHHbIE MPOOUPKH,
pe3uHOBBIE TPOOKH, (oHapuKH, HAOOP pPEAKTUBOB, CTEKISHHBIC NAJIOYKH, INTATUBBI IS
POOUPOK; MEPHBIE LIMIMHAPHI, BOPOHKH CTEKJISTHHbIE, BOPOHKH JI€TUTENbHbIE [IUJINHAPUYECKUE
(50-100 mi1), cTynku ¢ necTUKoM, GapdopoBble YalIKy, MUHUETHI, (GUIBTPHI OyMakHbIE, BaTa,
MapJiisi, 4acoBbl€ CTEKJIA, 3JIEKTPOIIUTKHU, JIabOpaTOpHbIE IITATUBbBI, CIHPTOBBIE TOPEINKH,
CIHMYKH, IPUOOp JJIsl ONTYyYEHHUs Ta30B (WIKM MpOoOHUpKa ¢ Ta300TBOAHON TpyOKoii), AepikaTenu
JUI IPOOUPOK, CKIISIHKH Ul XpaHEHUs PEaKTHBOB, pa3faTOYHbIE JIOTKH; XUMHUUECKUE CTaKaHbI
(50, 100 u 200 mu1); mIMaTeny; MUHIETHL; TUTEIbHBIC IUIIBI; CEKYHAOMEPHI (TaliMephl), MEpHBIE
npobupku (Ha 10-20 mm) u MepHsle konOwr (25, 50, 100 u 200 mum), BoasHas OaHs (MU
TEPMOCTAT), CTEKJISHHBIE MAJIOYKM; KOHUYECKHe KonObl anst TturpoBaHus (50 m 100 mo);
WHAMKATOpHBIE TIOJIOCKKM 1 ompeneneHus pH u crangapTtHas MHIUKATOpHAs IIKaja;
YHHUBEpCaIbHbIA HHANKATOP; muneTk Ha 1, 10, 50 mu (wnu no3atopst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUSA, MeauIMHCKUE 1mpuiibl Ha 100—150 mut, mabopaTtopHbie W/UITN aHATTUTUYECKHE
Bechl, pH-MeTpsI, cymibHbIN Kad, u 1p. 1adopaTopHOE 000PYIOBAHUE.

4.2. UndopmannoHHOe obecnedeHne peajn3alui NporpaMMbl

1. Ins peanuzanuu mporpamMMmbl OMOIMOTEUHBIA (OHJ 00pa3oBaTeNbHON OpraHu3aluu
JIOJDKEH MMETh IeYaTHbIe U/UIH 3JIEKTPOHHbIE 00pa3oBaTeIbHbIe 1 HHPOPMAILIMOHHBIE PECYPCHI,
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PEKOMEHI0BAaHHBIE /ISl UCIOJIB30BaHUS B 00pa30oBaTeIbHOM IpoIlecce, HE CTaplle ISITH JIET C
MOMEHTA U3JIaHUsl.

2. PekoMeHayeMble T€YAaTHBIE W3JaHUS 10 pealu3alud  00IIeo0pa3oBaTeIbHON
JTUCIUIUIMHBI IPEICTABICHBI B METOJUYECKIX PEKOMEHIAIUAX 110 OPTaHU3alui 00yUeHusl.

Ilepeyens yueOHbIX U3JaHuii, NHTEepHET-pecypcoB, 10NOTHUTEIbHOM JIUTEPATyPhI

1. Epoxun, KO.M. Xumusa i npodeccuid ¥ CHEIUATBHOCTEH TEXHUYECKOTO |
ecTecTBEHHO-HayuHoro mpo¢wmieid: ydeOnuk / FO.M. Epoxun, W.b. Koanea. - Mockaa:
Axamemus, 2018. - 496 ¢

JIONOJTHUTEIbHBIE HCTOYHHUKH:

1. Xumus [DnekTpoHHbIH pecypc]: yaedHoe mocodue / coct. I'. FO. Boctpukona, E. A.
XopoxopauHa. - BopoHnex: BOpOHEXKCKHMI TIOCYIapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIIBHBII
yauBepcuter, ObC ACB, 2015. - 92 c¢. - DBC «IPRbooks» - Pexum mocryma:
http://www.iprbookshop.ru/59133.html

4.3. IlpumepHbIe TeMbl KyPCOBBIX IPOEKTOB (pador)
KypcoBoii mpoekT (paboTa) yueOHBIM MIaHOM HE MPEayCMOTpEH(a).


http://www.iprbookshop.ru/59133.html
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5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBbHON JUCIAIIINHBI
KoHTposb 1 o1ieHKa pe3yIbTaToB 00y4eHHUs OCYIIECTBISIETCS IPEoIaBaTelieM B IPOIecce
MPOBECHUS TMPAKTHUYCCKUX 3aHATHH U J1a0OpaTOpHBIX pabOT, TECTUPOBAHHS, a TaKKe
OOyJarOIMMUCS  WHIUBUIYAJTbHBIX  3aJaHUH, HCCIICIOBAHUI.

06y‘IeHI/IH OIIpCAcCIIAI0T, 4YTO 06yqa}oumec;{ JOJI2KHBI IIOHUMAaTh H

BBIINIOJIHCHH A ITPOCKTOB,

Pe3ynbpTatrel 3HAaTh,
JIEMOHCTPHUPOBATH I10 3aBEPLUICHUN N3YUYEHUS JUCLHUIIINHBL.

Jns dopMupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHHS y4eOHOW AMCLHUILIMHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOTPHUSATUH, PEICTABIISIONIAST COO0N KOMIUIEKC YIeOHBIX

MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yiabTaTaMu OOydeHUs M C(HOPMYIHPOBAHHBIX C yYETOM

OI'OC COO (mpeametHsbie pe3ynbraTsl o qucuuuinae) 1 I'OC CIIO.

Ne Moy / Pasnen Pe3yabTar 00y4yeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema
I |OcHoBHO} MoayJIb
1 |Pa3zpea 1. dopmyaupoBaTh
OcHoBBI 0a3oBble MOHATHS H
CTpoeHust 3aKOHbI XUMHH
BelllecTBa

1.1 {Crpoenne atomoB |CoctaBisate xumuueckue |1. Tect «Ctpoenune atToMoB OK 01
XUMHYECKHUX (GOpMyIbl COEIMHEHU B |XMMHUYECKHUX 2JIEMEHTOB U
AJIIEMEHTOB U COOTBETCTBHUH CO CTETICHBIO |IPUPOIa XUMHUECKON CBSI3M».
pupoJa OKHUCJIEHUS XMMHUYECKUX  |2. 3a/layi Ha COCTaBIIEHUE
XUMHUYECKON 3JIEMEHTOB, UCXOIS U3 XUMHUYECKUX GOpMYIT
CBSI3U BAJICHTHOCTHU U JIByXaTOMHBIX CO€IMHEHUMN

NEKTPOOTPHULATENLHOCTH  |(OKCUIOB, CYIb(UIOB,
TUAPUIOB U T.IL.).

1.2 |Ilepuonuyeckuit |XapakTepuzoBaTh [IpakTuko-opuentupoanusie [OK 01
3aKOH M Ta0JMIa |XMMHYECKHE 3JIEMEHTBHI B |TEOpETHUECKUE 3a/1aHus Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTepU3aLuI0 XUMHUECKHX

IOJIO)KEHUEM B a51eMeHTOoB: «MeTtajunyeckue /
MIEPUOJNYECKON CUCTEME |HEMETAJNINYECKHE CBOMCTBA,
XUMHUYECKHX 3JIEMEHTOB AEKTPOOTPHULIATENLHOCTD U
J.1. Menneneesa CPOJCTBO K JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MI0JIO)KEHUEM B IIEPUOANUYECKOM
CUCTEME XMMHUYECKHUX
anemenToB [[.11. Menaeneera.
2 |Paspen 2. Cocrasasats ypaBHenusi |KontposabHas padora
Xumuyeckue U CXeMbl XUMHYEeCKHUX «CTpoeHue BemecTBa u
peakuuu peaxkuui XMMHYeCcKHe PeaKkium»
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Monayas / Paznea
Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema
2.1 | Tunsr CocTaBisiTh peakiuu 1. 3amaun Ha cocTaBIECHUE OK 01
XUMHYECKHAX COCTMHCHMS, PA3JIOKEHUS, |YPAaBHCHHH peaKITHii:
peakmuit oOMeHa, 3aMelleHu, — COeIMHEHUS, 3aMEICHMUS,

OKHCITUTEIHHO-
BOCCTAHOBUTCIIbHBIC
pCaKkuuu U pCakKununu
KOMILJIEKCOOOpa30BaHuUs
(Ha mpumepe
TUIPOKCOKOMITIIEKCOB
QITIOMHUHUS U LIMHKA) C
y4acTHEM HEOPTraHU4YEeCKUX
BEIIECTB

pasnoxeHusi, o0OMeHa u
peakui ¢ yyacTueM
KOMIUJIEKCHBIX COCTMHCHUH (Ha
MpUMepE TUIPOKCOKOMILIIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIUN C
HCIIOJIb30BaHUEM METOAa
3JICKTPOHHOTO OajnaHca;

— C y4aCTHEM KOMILJIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUAPOKCOKOMILUIEKCOB ITUHKA U
QITIOMUHHUS).

2. 3amaun Ha pacyer
KOJIMYECTBCHHBIX
XapaKTePUCTHK MPOAYKTa
pEeaKIMK COSTUHEHUS,;
MacCOBOM MJIH 0OBbEMHOM 10N
BBIX0/1a TIPOIYKTA PEAKIIHH
COCTMHEHHS OT TEOPETHUECKHU
BO3MOKHOT'0; 00HEMHBIX
OTHOIIIEHUH T'a30B;
KOJTMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX
BELIECTB U MPOJIYKTOB
peaxiuu; Macchol (00beM,
KOJIMYECTBO BEILIECTBA)
MPOIYyKTa PEaKIINH, €CITU OJTHO
W3 BEIIECTB JaHO B BHJIC
pacTBopa ¢ OnpeaeIeHHON
MAacCOBOU Joei
pacTBOPEHHOT'O BEIIECTBA.
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Monayas / Paznea

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema
2.2 |Onektponutuueck |CocTaBisATh YpaBHEHUS 1. 3agaHus HA COCTaBJICHUE OK 01
asi IUCCOIMALIMS U |XUMHUYECKUX PEaKIHU MOJICKYJISIPHBIX U MOHHBIX
WOHHBI OOMEH  |MOHHOTO OOMEHa ¢ peakuuii ¢ yyacTueM OKCHIOB,
y4aCTHEM HEOPTaHUYECKUX |KUCIIOT, OCHOBAHUM U COJIEH,
BELIECTB HMOHHBIX peaklUui THIpoIn3a
COJIEH, YCTAaHOBJICHUE
WU3MEHEHHUS KUCIOTHOCTH
CpEIbl.
2. JlJabopaTtopHas pabota
«Peakiuu rugponuza.
3 [Pazpen 3. HccnenoBarsb crpoenue u |Konrpoabnas padora
Crpoenne n CBOIICTBA «CBOHCTBa HEOPraHHYECKUX
CBOIICTBA HEOPraHU4YeCKHuX BeLECTB)»
HEOPraHW4YeCKHUX |BelecTB
BellecTB
3.1 |Knaccuduxanus, |Knaccudunmponartb 1. Tect «HomenknaTypa u OK 01

HOMEHKJIaTypa
CTpoeHue
HEOPTraHUYECKUX
BEIIECTB

HEOPraHU4eCKUE BEIECTBA
B COOTBECTCTBUHU C UX
CTPOCHUEM

Ha3BaHUE HEOPTAHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMUYECKON (HOPMYITBI UIIH
COCTaBJICHUE XUMUYECKOI
(hopMyIIbI HCXOMI U3 HA3BaHUS
BEIECTBA 10 MEXIYHAPOIHON
WU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3amauyn Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMeHTa (COeAMHEHNUS) B
MOJIEKYJIe (CMecH).

3. I[IpakTrueckue 3aaHus 1Mo
KJIacCH(pUKAIUH,
HOMEHKJIaType U XUMUYECKUM
(dhopMyliaM HEOPraHUYECKUX
BEIIIECTB PA3JINYHBIX KJIACCOB.
4. IIpakTyeckue 3alaHus Ha
ONpeAeIeHuEe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIA
XUMHUYECKOM CBSA3U U THUIA
KPUCTAJTMYECKOM PELIeTKH.
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Ne Mony / Paspex Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema

3.2 |®uzuko- VcranaBanuBarth 1. Tect «OcobeHHOCTH OK 01
XHUMHYECKHE 3aBUCUMOCTH (PU3HKO- XHMHYECKHX CBOHCTB okcHaoB, |OK 02
CBOMCTBa XHMHYECKHX CBOHCTB KHCJIOT, OCHOBAHHM,

HEOPTaHWYECKUX |HEOPTraHUYECKHX BEHICCTB |aM(OTEPHBIX TUAPOKCUIIOB U

BCIIECTB OT CTPOCHUSI aTOMOB U COJICH.

MOJIEKYJI, a TAKXKE TUIIA 2. 3a1aHus Ha COCTaBJICHHC
KPUCTAJUIMYECKOMN PEIETKH | yPaBHEHUN XUMUYECKUX

peaKUHuii C y4aCTUEM MPOCTBIX
Y CJIO’)KHBIX HEOPTraHUYECKUX
BEIIECTB. OKCHI0B METAJIJIOB,
HEMETaJUIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPIraHUYECKUX
KHCJIOT, OCHOBAaHUU 1
aM(}OTEepPHBIX THAPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePUIYIOIIUX UX
CBOICTBA U CIIOCOOBI
MOJIyYEeHHUSI.
3. IIpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPTraHUYECKUX BEIIECTB.
4. Jlaboparopnas padoTa
«CBolicTBa METAIIJIOB U
HEMETAILJIOBY.

3.3 |IIpousBoxcTBO Oo6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentuposannsie |OK 01
HEOPraHWYECKUX |IPUMEHEHUE 3aJaHus 110 COCTABJICHUIO OK 02
BCIIIECTB. HEOPraHUYECKHUX BEIIECTB |XMMHYECKUX PEAKIIUH C
3HadeHUE U B OBITOBOM U y4acTHEM HEOPTaHMYECKUX
MIPUMEHEHUE B MIPOU3BOICTBEHHOMN BEILIECTB, UCIIOIb3YEMBIX IS
OBITY U Ha NeSTeTLHOCTH YeJIOBEKA UX |MX UJICHTU(DHUKAINU U
MIPOU3BOJICTBE (hU3UKO-XUMUIECKUMH MIPOMBIIIIJIEHHBIX CITOCOO0B

CBOMCTBaMH MOJIy4YECHUS.

4 |(Pazpnen 4. HccaenoBarb crpoenue u [Konrposabhnas padora
CtpoeHue u cBoiicTBa oprannyeckux |«CTpoeHHe M CBOCTBa
CBOIiCTBa BellleCTB OPraHMYecKuX BelecTB»
OPraHMYecKux

BelIeCTB
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Ne Mony / Paspex Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema
4.1 |Knaccudukanus, |Kmaccudummposarsb 1. 3amaHus Ha COCTaBJICHUE OK 01
CTpOCHHUE U OpraHWYECKHE BEIIECTBA B |HA3BAHHMI OPraHMYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COCTMHEHUH 10 TPUBUATIBLHOMN
OpraHUYECKUX CTPOCHHEM WJTU MEXIYHAPOIHOM
BEIIECCTB CHCTEMaTHUYECKOI
HOMEHKJIAType.
2. 3a1aHus Ha COCTABJICHHC
MOJIHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hopmyi
OpPraHUYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.
3. 3amauu Ha onpeeeHue
npocteitien GopmMyIbl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 BJIEMEHTHOI'O
cocrana (B %).
4.2 |CsoiicTBa VYcTaHaBIuBaTh 1. 3agaHus Ha COCTABIICHUE OK 01
OpPraHUYECKUX 3aBUCUMOCTD (PU3UKO- YPaBHEHUI XUMUYECKUX OK 02
coeIMHEHUI XAMHUYECKHX CBOMCTB peakiuii ¢ yuactuem

OpraHn4YCCKuX BCHICCTB OT
CTPOCHUSA MOJICKYJI

OpPraHWYECKUX BEIIECTB Ha
OCHOBAHHH UX COCTaBa U
CTpOEHHUS.

2. 3aaHus Ha COCTaBJICHHE
YpaBHCHUN XUMHUYECKUX
peakui, WITIOCTPUPYIOIIHNX
XHMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB

IMPOTCKAHUA JAHHBIX peaKHI/Iﬁ u

TeHETHYECKOM CBS3U

OpTraHNYCCKUX BCHICCTB Pa3HbIX

KJIaCCOB.
3. PacyerHble 3a1auu 10
YPaBHEHUSIM PEAKLIHM C
y4acTHEM OpPraHUYEeCKUX
BEIIECTB.

4. JTaboparopHas paboTa
«[lony4yenue sTmieHa u
HU3Y4YEHUE Er0 CBOMCTBY.




41

Ne Mony / Paspex Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema

4.3 |Opranunyeckue O6ocHoBbIBaTh 3HaUeHUE U |[IpakTuko-opuentupoBannbie |OK 01
BEILIECTBA B MIPUMEHEHHE 3a/1aHMsI IO COCTABJICHUIO OK 02
KU3HEEATEIBHOC |OpraHNYECKUX BEIIECTB B (XMMHYECKUX PEAKIU C
TH YEJIOBEKA. OBITOBOM U y4acTHEM OPTaHHYECKUX
[Ipon3BOACTBO U |TTPOU3BOJCTBEHHOM BEILIECTB, UCIOIb3YEMBbIX IS
MIPUMEHEHHE NEeSTENIbHOCTH YEJIOBEKA UX |MX UICHTU(UKAIIUY B OBITY U
OpraHUYECKUX (UBUKO-XUMHUYECKIMH MPOMBIIIJIEHHOCTH.

BELIECTB B CBOWCTBaMHU
MIPOMBILIEHHOCT
u

5 |Pa3gexn S. HUccaenoBars paBHoBecue | KonrpoJsbnasi padora
Kuneruveckue u | CKOPOCTh XUMHYecKHX |«CKOPOCTH XUMHYECKOM
TePpMOAMHAMUYE |peaKuui peaKkuuu U XUMHYECKoe
cKHe paBHOBecHEe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XUMHYECKHX
peakuuit

5.1 |Kunernueckue  |MccrnemoBaTh BIUSHHE 1. JJaboparopnas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIUU BBIOOD: OK 02
MIPOTEKAHUS pearupyromux BenecTB u  |— «OnpeaeneHne 3aBUCUMOCTU
XUMHUYECKUX TEMIIepaTypbl HA CKOPOCTh [CKOPOCTU PEAKLIMH OT
peakuuit XUMHUYECKUX PEaKIUi KOHLIEHTpAlMU Pearupyronmx

BELLECTBY;

— «Omnpenenenne 3aBUCUMOCTH
CKOPOCTH PEaKIH OT
TEeMITepaTypbI».

2. [IpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHusl Ha
aHanu3 (aKTOpPOB, BIUSIOLIUX
Ha U3BMEHEHUE CKOPOCTHU
XMMHYECKON PEaKIuu.

5.2 |Tepmoaunamuuec |MccrnenoBaTh BIUsSHHUE 1. 3agaun Ha pacyeTsl OK 01
Kue M3MEHEHHUS KOHIEHTPAlUu |TeIrIoBbIX d3(dexToB OK 02
3aKOHOMEPHOCTH |BEIIECTB, PEAKIIUH CPEbI U [XUMHYECKUX PEaKIHil 1
MPOTEKAHUS TeMITepaTyphl Ha oTpeieJICHUE TUTIA PEAKITUN
XUMUYECKUX CMEIIEHUE XUMUIECKOTO  |(I10 TerioBoMy 3P (HeKTy: 9K30-
peakiuii. paBHOBECHs Y SHJOTEPMUUYECKHE).

PaBHOBecue 2. IlpakTuko-
XUMHUYECKUX OPUEHTUPOBAHHBIE 3aJJaHUs HA
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Ne Mony / Paspex Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema
peakuuii NpuMeHeHue npuHnuna Jle
laTenbe 11 HAXOXKACHUS
HaIpaBJIEHUS! CMEILICHUS
PaBHOBECHS] XUMUYECKOU
peakiuu ¥ aHanus (pakTopos,
BIIMSIONINX HAa CMEIEHHUE
XUMHAYECKOTO paBHOBECHSI.
3. JlaboparopHas pabota
«3yueHue BIUSAHUS
pa3nu4HbIX (PaKTOPOB Ha
CMeEIlleHnEe XUMUYECKOTO
pPaBHOBECHUS.
6 (Pasznmen 6. HccaenoBarnb KonTpoabHasi padora no
JAucnepcHbie JHUCIIEPCHbIE CHCTEMBI Teme «/IncnepcHbie
CHCTEMBI CHCTEMBbI»

6.1 |ducnepcHble Pasnuuyare nctuHHBIE 1. 3anaun Ha nmpurotosinenue |OK 01
CUCTEMBI U PacTBOpPBI, KOJJIOUIHbIE pacTBOpPOB. OK 02
(bakxTops! NX pacTBOpEI U 2. [IpakTuko-

YCTOMYUBOCTH rpy0oIuCTIepCHBIE OpPUEHTHPOBAaHHBIE PACUCTHBIE
CUCTEMbI Ha OCHOBE 3a/laHus Ha IUCIIEPCHbIE
XUMHYECKOTO CUCTEMBI, HCIIOJIb3yEeMbIE B
HKCHEPUMEHTA OBITOBOM 1 POU3BOJCTBEHHON
NeSITeIbHOCTH YETIOBEKA.

6.2 |HUccnenoBanue  |(Mccnenosars Gpu3mKo- JIaGoparopHas paboTa (Ha OK 01

CBOWCTB XUMUYECKHE CBOWCTBA BBIOOD):
JIMCTIEPCHBIX pa3IMYHBIX BUOB — IlpuroroBieHue pacTBOpOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHUCTEM.
7 [Pa3zngea 7. Hccaenosarhb cBoiicTBa
KadecTBeHHbIE |OpraHHYecKHX U
peakuuu HEOPraHUuYecKuX
o0Hapy:KeHUs1 BelEeCTB ¢
OPraHUYecKHX U [MCHO0JIb30BAHHEM
HEOPraHMYeCKMX [Ka4YeCTBEHHBIX peaKkuuii
BelleCcTB

7.1 |ObHapyxeHue Hccnenosath 1. JTaboparophas pabota (Ha  |{OK 01

HEOPraHMYECKUX |KAaueCTBEHHbIE PEaKINU BBIOOD):

KaTHUOHOB 1
AdHHUOHOB

HCOPraHNYCCKUX BCIUICCTB

— AHUINTUYECKHUE PEaKIINU
kaTuoHOB [-VI rpymm;

— AHUINTUYECKHUE PEaKIINU
aHHUOHOB.
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Ne Mony / Paspex Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema
2. [IpakTryeckue 3aJaHus Ha
COCTaBJICHUE YpaBHEHUIA
peakuuii oOHapyKEHUS
KaTuOHOB [-VI rpynmn u
AQHUOHOB, B T.4. B
MOJIEKYJIIPHOW U HOHHOU
dhopmax.
7.2 |ObHapyxeHue HccnenoBatsb 1. JTaboparopnas pabota (Ha  |OK 01
OpraHUYECKUX KaueCTBEHHbBIC PEAKIINU BBIOOD):
BEIIECTB OpraHMYecKUX coefnHeHuil |— KauecTBeHHbIe peakiuy Ha
OTJENbHBIX OTJICbHBIX KJIACCOB OTJIEbHBIE KIJIACChI
KJIACCOB C OpPraHUYECKUX BEIIECTB;
HCIOJIb30BaHUEM — KavecTBeHHbII1 aHanmn3
KaueCTBEHHBIX OpPTaHUYECKUX COCTUHEHUI MO
peakiuit (YHKITMOHATILHBIM TPYIITIaM.
2. IlpakTyeckue 3a1anus Ha
COCTaBJICHHE KAYECTBEHHBIX
peakiuii oOHapyKEeHUs
OpPTaHUYECKUX COSAMHEHUN.
II (IIpukaagHoOi MOAYJIb
8 |Paspmen 8. OuenuBath nocjeacTeus |3amura Keiica (¢ yuerom
Xumus B ObITY U |OBITOBOM H Oyayueil npodeccuoHaJIbHOM
NPOM3BOJACTBEHH |IPOM3BOACTBEHHOM AesITeJIbHOCTH)
(1) 7 JEATEJHLHOCTH YeJI0BeKa ¢
JeATEeJbHOCTH MO3HUIINIT DKOJIOTMIECKOI
yeJi0BeKa 0e3omacHocTH
Xumus B 0bITy M |OnenuBath nocneactsus  [Keiic (¢ yuetom Oyaymeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaNTbHON OK 02
W IEATEIbHOCTH  [ITPOU3BOJICTBEHHOM JeSTeTLHOCTH) OK 04
YyeroBeKa JIEATEIIbHOCTH YeJoBeKa ¢ | Bo3MOKHbBIE TEMBbI KEHCOB: OK 07

HO3UIIUH DKOJIOTHUECKOU
0€e30MacHOCTH

1. Tlorennenue kIuMara u
BBICBOOOXKIEHHE Ia30BbIX
THJIPATOB CO JIHA OKEaHa.

2. bynymue marepuansl IS
aBua-, MalIuHO- U
puOOPOCTPOCHHUS.

3. HoBble MaTepuansl 1uist
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENFHBIX MPETapaToB.
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Ne Mony / Paspex Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema
9.1 |Pa3gen 9.1. HNuTepnperupoBarh 3ammra y4eOHo-
HccnenoBanue u (XUMUYECKHUeE NPOLECCHl H [MCCI€10BATEIBCKOI0 MPOEKTA
XUMHYECKUI siBJieHus B Onocdepe (c yuerom Oyaymeit
aHa/u3 npo¢ecCHOHATbHOM
00bEeKTOB AesiTeJIbHOCTH)
onocdepnbl
9.1.1 {OcHOBBI BeimonusaTe nonuenii ukn | 1. JJaboparoprast pabota OK 01
nabopaTtopHoit 3KCIEPUMEHTAIBHOTO «OcHOBBI Ta0OpaTOPHOM
MPaKTUKHU B HCCIe0BaHUS C MIPAKTUKU».
npodeccuoHanbH |COOII0ICHUEM TPABUIT 2. TUNOBBIE pacYEThI 1O
bIX JT1abopaTopusx |6e30macHOro 0OpalIeHus ¢ |TeMaTUKe SKCIIEPUMEHTA.
BEIIECTBAMHU U 3. 3aayn Ha BBHIYUCIICHHE
n1abopaTopHBIM CpEIHEro 3HAYCHHUS
o0opynoBaHueM JKCIIEPUMEHTANBHBIX JAHHBIX,
MOTPEITHOCTH.
4. TlpencraBnenue pe3ysibTaToB
JKCIIEPUMEHTA B Pa3IMYHON
dbopme (Tabnwuia, rpaduk,
OTYET, TOKJAJ, IPe3CHTAIH).
9.1.2 | Xumuueckuit UccnenoBats xumuueckuit |1. Tect «CBolcTBa U cOCTaB OK 01
aHaiu3 mpoo COCTaB MpoO BOJBI BOJIBIY. OK 02
BOJIBI 2. 3aganue «XUMHUYECKUU OK 07

COCTaB BOJbI, TUII BOJBI U
Croco0BI ee MPUMEHEHUs (¢
HCIIOJIb30BaHUEM
HOPMATHUBHBIX JIOKYMEHTOB).
3. IIpakTuko-
OpPHEHTHUPOBAHHEIE
TEOpeTUYeCKHe 3aJaHus Ha
COCTaB BOJBI M CLIOCOOBI
BBIpa)KE€HUs KOHIEHTpaLUi 1
nepecueT KOHLEHTpaIHi (¢
HCIIOJIb30BaHUEM
HOPMATHBHBIX JIOKYMEHTOB).
4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTtka BOAbI OT
3arpsA3HEHUN;

— Onpenenenne pH Boab! 1 ee
KHCJIOTHOCTH;

— Onpenenenne )XeCTKOCTH
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Monayas / Paznea
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPONPUATHS

OK

BOJIBI U CIIOCOOBI €€
yCTpaHEeHHUsI.

9.13

XUMHYECKUMN
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMATaHUS

HccnenoBath XMMHUUYECKUN
COCTaB MPOAYKTOB MUTAHUS

1. Tect «Oprannyeckue u
HEOpraHM4YeCKUe BEILIEeCTBa,
BXOJSIME B COCTAB IMPOILYKTOB
UTAHUS.

2. [IpakTuko-
OpUEHTUPOBAHHBIE 33aJaHUS 110
KYJMHAapHOW TEMATHKE.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— OOHapy>keHHe HUTPATOB B
NPOAYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
MTUTAHUS HA HAJTM4YHe
yIJ€BOJIOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJIHu4ne
yII€BOJIOB (Kpaxmail, TII0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHanu3 mpood
MOYBEI

HccnenoBaTh XUMHUYECKHI
COCTaB MpOO MOYBHI

1. Tect mo TemMe «XUMUYECKUH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YIOOPECHUIIY.

2. 3ananne «B3anMocBA3b
COCTaBa IMOYBBI, THIT TOYBBI H
€€ Ha3HAYCHU.

3. JIaGoparopHas padoTa (Ha
BBIOOD):

— O6HapyxeHue

OK 01
OK 02
OK 07
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Monayas / Paznea
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPONPUATHS

OK

HEOPraHWYECKHUX MIpUMecei B
npo0ax TMOYBBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U IICIOYHOCTH.

9.1.5

UccnenoBanue
00BEKTOB
ouochepsr

HccnenoBaTh XUMHUYECKUM
COCTaB 00BEKTOB
Oouocdepsl Ha IprEMepe
HpOHYKTOB IIUTaHUuA, BOAbI
Y TTOYBBI

VYueOHO-ucClIeI0BaTeIbCKHI
MIPOEKT B 00JacTh
HCCICI0BaHUS OOBEKTOB
ounochepsl.

Bo3MoskHBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocraBa
MUHEPaTbHOU BOJIBI U
PEKOMEHIAINY TI0 €€
HCIOJIL30BAaHHIO.

2. UccnenoBanue
pa3pyLIAOUIErO JCUCTBUA
IIPUPOJHON BOJIBI HA
CTPOUTENbHBIEC MAaTEPHAIIBI.
3. CocTraBiieHHE NPOEKTA
IIBETHHKA/OTOpOJIa/cana B
3aBHCHMOCTH OT COCTaBa
POAHATIM3UPOBAHHBIX TOYB.
4. CocraBicHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEIEII0) B 3aBUCHMOCTH
OT COJIEP>)KaHUSI XUMHUECKHUX
MaKkpo ¥ MUKPO3JIEMEHTOB B
MPOJIYKTaX MUTAHUS.

5. UccaenoBaHue KauyecTBa
MMUTHEBOM BOJIBI.

6. Uccnenoanue mpod
BOJIOTIPOBOJIHOM BOJIBI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHEHHE )KEeCTKOCTH
BOJIbI B CEIIbCKOXO03SMCTBEHHOM
JIeSITeIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Paznen 9.2.
HccnenoBanue n
XNMHYECKUM
aHaJIu3

HNurepnperuposBars
XHMH4YeCKHe NMpouecchbl 1
SIBJICHUA B TexHOchepe

Y4eOHo-uccIe10BaTeIbCKHT
NPOeKT (¢ yyeTrom Oyayuiei
npogeccuoHaIbLHOU
JIesITeIbHOCTH)
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Ne Mony / Paspex Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema
00beKTOB
TexHochepbl

9.2.1|OcHoBbI BreimonnsaTe nonneii ukn | 1. JlabopaTopHas padota OK 01
nabopatopHoit AKCIIEPUMEHTAILHOTO «OcHOBBI TabOpaTOpHOI
MIPAKTUKU B HCCIICIOBAHUS C MIPAKTUKI.
npodeccuoHabH |COOII0ICHUEM TTPABUIT 2. TumnoBBIE pacyYeTHI 1O
BIX JJAOOPaTOpHSX |0€30MaCHOTO OOpAIleHHs ¢ |TeMaTHKE SKCIIEPUMEHTA.

BEIIECTBAMU U 3. 3agauu Ha BHIYUCIICHHE
1abopaToOpHBIM CPEIHEro 3HAaYCHHUSI
o0opynoBaHueM JKCIIEPUMEHTANBHBIX JAHHBIX,
MOTPEITHOCTH.
4. IIpencraBneHune pe3ynbTaToB
JKCIEPUMEHTA B Pa3JIMYHON
dhopme (Tabnwuia, rpaduk,
OTYeT, JOKJIAJl, TPE3CHTALINS).

9.2.2 | Xumuueckuit UccnenoBats xumuueckuit |1. 3agauu Ha ompeneneHue OK 01
aHaiu3 mpoo COCTaB MPOO TEXHUYECKOW |METAIIOB, HEOPTaHUYECKUX OK 02
TEXHUYECKON BO/JIbI AHUOHOB M OPraHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKOU BOJIE

pa3HOTr0 Ha3HAYCHMSI.
2. IIpakTuko-
OpUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/IaHus Ha
COCTaB BOJIBI M CITOCOOEI
BBIPKEHUS KOHIICHTPAITIH 1
nepecyeT KOHIEHTpalui (¢
HCIIOJIE30BAHHEM
HOPMATUBHBIX JOKYMEHTOB).
3. 3amanne « XMMHYECKHI
COCTaB TEXHUYECKOU BOJIBI, TUII
BOJIbI M CITOCOOBI €€
MIPUMEHEHUSI» (C
HCIIOJIE30BAHHEM
HOPMATHUBHBIX JJOKYMEHTOB).
4. Jlaboparopnas padota (Ha
BBIOOD):

— Omnpenenenne XJa0puaoB
METOJIOM TUTPOBAHHUSI B
TEXHUUYECKOM BOJIE;

— Onpenenenne )XeCTKOCTH
TEXHHYECKOH BOJBI METOIOM
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Ne Mony / Paspex Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema
TUTPOBAHUSI.

9.2.3 | XuMuueckuit Uccnenosats cogepxkanue |1. Tect no teme «Xumuueckuii (OK 01
KOHTPOJIb YIJIEKUCIIOTO ras3a B coctaB atMocepHoro Bo3ayxa |OK 02
KayecTBa BO3AyXa |BO3/yXe U BO3Ayxa pabouei 30HbD». OK 07

2. [IpakTuko-
OpUEHTUPOBAHHbBIE 3aJJaHUS HA
XUMHUYECKHAN aHAIIN3 COCTaBa
BO3/yXa.

3. JlJabopaTopHas pabota
«OrnpeneneHue coaepx aHus
YIJIEKUCIIOTO Ta3a B BO3/yXe
MOMEILEHUS SKCIpece-
METOJIOM.

9.2.4 | Xumnueckuii Uccnenosats mpoObI 1. [IpakTuko- OK 01
aHaiu3 mpoo MaTepuaioB CTPOUTENBHO- [OpHEeHTHpOBaHHBIE 3aaHus mo |OK 02
MaTepuajoB pecTaBpalliOHHON XUMHUYecKoMy aHanu3y npod  |OK 07
CTPOUTENILHO- NeSTeNIbHOCTH U AU3aiiHa  |MaTepHaioB CTPOUTEIBHO-
pecTaBpalliOHHOMN pecTaBpaliOHHOM
JEATEIBHOCTH U JeATEIbHOCTH U 1U3aiiHa.
nu3aiiHa 2. JIaboparopHas paboTa (Ha

BBIOOD):

— M3roToBnenne Kkpacok
(motGop MUTrMEHTOB U
CBSI3BIBAIOIINX BEIIECTR);

— HUccirenoBanue cBOICTB
BSDKYIIIUX BEIIIECTB Ha IIPUMEpPE
THUIICA.
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Monayas / Paznea

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEepONPUSTHS OK
/ Tema
9.2.5 |UccaenoBanue UccnenoBars xuMuueckuil |Y4eOHO-HUCCIIEN0BATEIBCKUIA OK 01
00BEKTOB COCTaB OOBEKTOB MPOEKT B 00JaCTH OK 02
TexXHOC(hEpHI TeXHOC(EPHI HA TPUMEPE  [UCCIIeIOBaHUS OOBEKTOB OK 04
TEXHUYECKOH BOJBI U TEeXHOC(hEpHL. OK 07

MAaTepHUaIOB CTPOUTEIBHO-
pecTaBpaMOHHOU
NEeITeIbHOCTH U JU3aiHa

Bo3MokHBIE TEMBI IPOEKTOB:

1. KonTpoias kauecTBa
TEXHUYECKON BOJBI Pa3HbIX
BHJIOB B COOTBETCTBUU C
Mmetoaukamu mo I'OCT.

2. Co3nanue AeKOpaTUBHOM
HMITYKaTypKH.

3. [IurMeHThI B U3ACTUAX U3
CTEKJIA.

4. UccnenoBanue
pa3pyLIAOUIEro IEUCTBUS BOABI
Ha CTPOUTEIbHBIEC MaTePUAIIbI.
5. OneHka cocTOsIHUS BO3/1yXa
paboueli 30HBI CIIEIUATNCTA
(TexHomora, CTpOUTENS | T.11., C
y4eToM 0051acTu
po(heCcCUOHATLHOM
JESTETbHOCTH) B COOTBETCTBUM
C HOPMaTUBHBIMH
JIOKYMEHTaMH.
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6. ATAIITAIIAA PABOYEH ITPOT'PAMMBI TPV OBYYEHUH UHBAJIUIOB
n Jiin C OrPAHUYEHHBIMHU BO3MOXKHOCTAMMUA 3/10POBbSA

Ananranus pabodeii mporpamMmbl yueOHo# nucturuirabl [1]]. 02 Xumus mpoBoauTCs npu
peanu3zanuyu  aganTHUBHOM  o0Opa3oBaTeNbHOM MporpaMmbl — MPOTPaMMbl  MOJATOTOBKH
CHELHAINCTOB CPEAHEro 3BeHa no cnenuanbHoctd 31.02.01 Oenpamep B nensx obecrnedeHus
npaBa WHBAIMJIOB U JIMI C OrPAHUYCHHBIMH BO3MOXHOCTSMHU 3I0POBbsl Ha IMOJy4YEHHUE
npodeccCHOHaNTLHOTO 00pa3oBaHMs, CO3MaHUS HEOOXOAMMBIX I TOJXYYCHHS CPETHETO
npodeccuoHanbHOrO  OOpa3oBaHMsI  YCIOBMM, a Takke o0OecredeHusl  JIOCTHKEHUS
OoOy4JarIMMUCS HHBAIUAAMU M JIMIAMU C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMHM 3JI0pOBbS
pe3ynbTaToB POPMHUPOBAHUS TPAKTHUECKOT'O OTIBITA.

Oobopyooeanue yuebno20 KadbuHema Xumuu 0asa 00y4arOuuxca ¢ paiudHoIMu 6UOAMU
02PaHUYeHUs 300P06bA

OcHamienne kaOuWHeTa XHMMHU JIOJDKHO OTBEYaTh OCOOBIM  00pa3oBaTeIbHBIM
NOTPEOHOCTSAM 00YYarOMIMXCS MHBAIUIOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBS.
Kabuner nomkeH OBITH OCHAIEHBI OOOPYIOBaHHEM M YYEOHBIMH MECTaMH C TEXHUYECKUMHU
cpeacTBaMu oOy4deHus AJisi 00yYaroluXCsl ¢ Pa3IMYHBIMUA BUJIaMU OTPAHUYEHUH 30POBbSL.

Kabunert, B KoTOpoM 00y4aroTCs JIMIla ¢ HAPYIIEHUEM CIIyXa JIOJKEH OBITh 000pyAOBaH
pPaZMOKIACCOM, KOMIBIOTEPHON TEXHUKOW, ayJUOTEXHUKOH, BHICOTEXHUKOH, SIEKTPOHHOU
JIOCKOM, MYJIbTUMEAUNHON CUCTEMOM.

Jna cnaboBuasmmx oOydalOIIUXCs B KaOWHETE MpelycMaTpUBAIOTCS MPOCMOTP
yIaJeHHBIX OOBEKTOB NpU IOMOIIM BHJCOYBEIMUUTENEH M YJAJIEHHOTO IIPOCMOTpa.
Hcnons3oBanue bpaiineBckoil KOMIBIOTEPHONW TEXHHKH, OJJIEKTPOHHBIX JIyM, MpOrpamMm
HEBU3YAJIIbHOTO JIOCTyNa K MH(pOpMalUHM, TEXHUYECKUX CPEJICTB IpHeMa-lepeaadu yuyeOHOU
uH(pOpMaIMU B JOCTYIHBIX (hopMax.

Jnist 0Oydaronmxcsi ¢ HapyIIeHHEeM OMOPHO-ABUTaTeNbHOTO armapara KaOMHET TOJKEH
OBITH 000PYIOBAH MEPEABUKHBIMU PETYIUPYEMBIMU MAPTaMU C HCTOYHUKOM MUTAHUS.

Brlnieyka3aHHOe OCHalllEHHE YCTaHAaBIMBAETCA B KAOMHETE MPU HAJIUYUU 00yYaromuxcs
[0 aJanTUPOBAHHOM 00pa3oBaTeIbHOM MpPOrpaMMe C YYeTOM HMMEIOLIErocs TUIa HapyIIeHUH
3I0POBBS Y 00YUaIOIIETOCs .

Opzanu3zayus npaKkmuku o00y4aowuxca UHEAAUO06 U JUY C O0ZPAHUYEHHBIMU
603MONCHOCMAMU 300P06bA

®opma mnpoBeneHUs YU4E€OHOW U TPOU3BOJACTBEHHONW NPAKTUKH YCTaHABIMBAETCA C
y4eTOM OCOOEHHOCTEH MCUXO(pU3NYECKOTO Ppa3BUTHUS, HMHIMBHIYaJIbHBIX BO3MOXKHOCTEH H
COCTOSIHUSI 3/I0pOBbSl OOYYAIOIIMXCS WHBAJIWAOB W JIUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMU
3/10pPOBBA.

[Ipu onpeneneHun MeCT MPOXOKIEHUS MPAKTUKU JUIsl JAHHON KaTeropuu 00ydaromuxcs
HEOOXO/MMO YYHMTHIBaThb PEKOMEHJAIMM, JaHHbIE 10 pe3yibTaTaM MEAMKO-COLUATbHOM
AKCIEPTU3Bl, COJEprKalleiics B MHAMBHUAYaJbHOM MporpaMMe peaOuauTallud WHBAINAA,
OTHOCHUTEJIbHO PEKOMEHI0BaHHbBIX YCIOBUHM U BUJIOB TPy/a.

[Ipy HEoOXOAMMOCTH [N MPOXOXKACHWS] TPAKTUKU HMHBAJIUIAMH  CO3JAIOTCS
crenuanbHble padoyre MecTa C YYeTOM HapylIIeHHbIX (YHKUUS M OrpPaHUYEHUH HX
KU3HEAESITEIbHOCTY B  COOTBETCTBUM C TpeOOBAHUSAMHU, YTBEPKACHHBIMH IPUKA30M
Munuctepersa Tpyaa Poccun ot 19.11.2013 r. Ne 685H.

Hugpopmayuonnoe u memoouueckoe obecneuenue 00yuarOuuxcs

Joctyn k MHGOPMAIMOHHBIM U OMOIMOrpaduyeckuM pecypcaM, yKa3aHHbIM B I 3.2.
paboueii MporpaMMsl, T0JKEH OBIThH Mpe/icTaBIeH B GopMax, aJanTUPOBAHHBIX K OTpPaHUYEHUSIM
3JI0pOBbsI 00YUAIOIIMXCS] UHBAIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbS:

Jlnig au1 ¢ HapyIIeHUsIMU 3peHust (He MeHee OJJTHOTO BHJIA):

- B Ie4aTHOH (opMe yBEIMUEHHBIM HIPUPTOM;

- B (hopme 3EKTPOHHOTO IOKYMEHTA;

- B (hopme aynuodaiina;
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- B meyaTtHOM (hopme Ha si3bike bpaiins.

JIyist 1AL ¢ HapyIIEHUsIMU CIIyXa:

- B Ie4aTtHo# (opme;

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO anmnapara (He MeHee OJTHOrO BUA):

- B me4aTHOU (hopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JUis U1 ¢ HEpBHO-IICUXUYECKUMH HapyIIEHUSMH (pPacCTpONCTBO ayTHUECKOro CHEKTpa,
HapyIlIEHUE ICUXUUECKOT0 pa3BUTHs) (HE MEHEE OJTHOTO BUAA):

- HCIOJIb30BAHNE TEKCTA C MIUTIOCTPALUSAMY;

- MyJIbTUMEIUITHBIC MaTePUAIIbI.

Bo Bpems caMOCTOATENbHONW TMOATOTOBKM OOYYarolMecss WHBAIMIABIL M JHUIA C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI JIOJDKHBI OBITH OOECIIEYEHBI JOCTYIIOM K CETH
Nurtepner.

Dopmbl u MemoOvl KORMPOIA U OUEHKU Pe3yTbmanmos 00yuenus

[Ipumensiemble mpu peanu3auuu padbodell mporpamMmel ydueOHoOM aucuuruinHbl [171.02
Xumust (GOpMBI M METOABI KOHTPOJI TPOBOIATCS C YYETOM OTPAHHUYCHHS 3JIOPOBbBS
oOyJaromuxcs.

Llenplo TEKYIIETO KOHTPOJS SIBIISIETCS CBOCBPEMEHHOE BBISIBIICHHE 3aTPYyAHEHUH U
OTCTaBaHMUsA OOY4YaIOLIErocs C OrpaHUMYEHHBIMH BO3MOXHOCTSMHU 3/I0pOBbsi M BHECEHUE
KOPPEKTHBOB B y4EOHYIO JESITEIHLHOCTD.

dopMa MPOMEKYTOUHOM aTTecTalluy YCTAaHABIMBACTCSA C YYETOM WHIUBUAYAIbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH OOy4aromuXcs WHBAJIHIOB M JIMI C OrpPaHUYCHHBIMHU
BO3MOXKHOCTSIMM 37I0pOBbsl (YCTHO, NMUCBbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B
¢dbopMe TeCTUpPOBAHUS U T.I1.).

IIpu npoBeneHUH MPOMEXYTOUHOM aTTecTanuu o0yJaromeMycs Mpe1oCTaBisaeTCs BpeMs
Ha TOJTrOTOBKY K OTBETYy, yBEJIMYEHHOE He Oojiee 4eM B TPU pa3a YCTAHOBIIEHHOTO JUIS
HOJTOTOBKU K OTBETY 00yYarOIIMUMCS, HE UMEIOIUM OTPaHUUYEHUN B COCTOSTHUM 3/10POBbSL.
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7. JUCT BHECEHHBIX U3BMEHEHUI

JonoiHeHNs ¥ H3MEeHEeHUs1 B padoyeil mporpamMmme

3a / Y4eOHBIi roj

B pabouyto nmporpammy COO. 02 Xumust

o crenuaibHocty 31.02.02 AxyIepckoe aeino

BHOCATCA CJICAYIOIIUEC JOITOJIHCHUA U U3MCHCHU !

JlononHeHnus u U3MeHEeHUs BHEcC(J1a) H.A. Kynaesa
(moxnuck) N.0. ®amunus

Pabouas mporpamma mnepecMOTpeHa U 0JI00peHa Ha 3aceJaHHH MPEAMETHON (IUKIOBOM)
KOMUCCHH MEIUIIMHCKUX M €CTECTBEHHBIX HAYK

« » 20 T.

IIpencenarens npeaMeTHOM

(LIMKJIOBOIT) KOMUCCUU A.M. KupxuHoBa
(ToIMCh) N.0. ®amunnus




