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1. O6mas xapakrepucTuka padoueii nporpaMmMbl 001e00pa3oBaTeIbHONH TUCIIUIIIMHBI
«XuMHD)

1.1. MecTO TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM
NMPOrpamMMbl

O6meoOpa3oBaTenbHas JUCIUTUTMHA «XUMHUS» SBIISETCS 003aTEIHHON YaCThIO
o0mieoOpa3oBaTebHOTO UKIa odpazoBarenbHoi mporpammel CI1O B cootBercTBUN ¢ PI'OC
no cneunanbHocTH: 43.02.15 IToBapckoe U KOHIUTEPCKOE J1€710

1.2. Heau U miIaHupyemMblie pe3yJabTaThl 0CBOCHUS IHCIUILINHbI:

1.2.1. llens o0mieo6pa3oBaTeabHOM JUCIUTLIAHBI

@opMuUpOBaHUE Yy CTYACHTOB MPEICTABIECHUS O XUMUYECKOM COCTaBIAIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHbI MUPA KaK OCHOBBI IIPUHATHSI PELICHUN B )KU3HEHHBIX
Y IIPOM3BOJICTBEHHBIX CUTYallUAX, OTBETCTBEHHOTO [TOBEECHUS B IPUPOAHOM Cpee.
3agauu IUCHUILIUHBIL

1) chopmupoBaTh NOHHMaHHME 3aKOHOMEPHOCTEH MPOTEKaHHUS XUMHYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYJKAIOLIEH Cpeje, LEJIOCTHOW HaydyHOM KapTHUHBI MHPA,
B3aMMOCBSI3HM U B3aHMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYIBI HEOPTaHMYECKHMX M OPTaHUYECKHUX
BEILIECTB, YPaBHEHUS] XUMUUYECKUX PEAaKLUi, OOBSICHITh X CMBICI, HHTEPIIPETUPOBATh
Pe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEIEHHS NPOCTEHIINX XMMHUYECKHX
HKCIEPUMEHTAIbHBIX HCCIEIOBAaHUI € COONIOIEHHEM NpaBuUil 0€3011acHOIro
oOpalleHus ¢ BelecTBaMu 1 Ja00paTOPHBIM 000py10BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh WH(POPMAIMIO XMUMHUYECKOTO XapakTepa W3
Pa3INYHBIX UCTOYHUKOB;

5) chpopmMupoBaTh yMEHUS IPOTHO3UPOBATH MOCIIEICTBUS CBOEH I€ATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAUYMMOCTH JOCTHMKEHHH XMMHUECKON HayKu U
TEXHOJIOTUH JUIs pa3BUTHS COLMAIIBHON U MPOU3BOJCTBEHHOMU cep

1.2.2. Ilnanupyemblie pe3yJibTaThl 0CBOCHHUS 0011e00pa30BaTEJIbHOM TUCHUILINHBI B
coorBercTBHHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne JUCIUIUIMHA UMeeT npu GpopmupoBanuu u passutuu OK u I1K.



Kox v HaumeHnoBanue
GopmMupyembIx
KOMIIEeTeHIINIi

IInanupyemMsble pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI

Oo01mme

JAucnunimHapHbie

OK 01. Berbupats
CcrocoOBI penIeHuUs
3amad
po¢eCCHOHATBHOM
JIeSITEIIEHOCTH
MPUMEHUTEIBHO K
Ppa3IMuHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIMTAHMS:

1. TOTOBHOCTB K TPYAY, OCO3HAHNE IIEHHOCTH MacTepCTBa,
TpyHoirooue;

2. TOTOBHOCTPH K aKTUBHOH IEATSITFHOCTH TEXHOJIOTHYECKON 1
COIMANEHOW HAMPABJICHHOCTH, CIOCOOHOCTh
WHUIIUAPOBATH,

IUTAHUPOBATh U CAMOCTOSITEIIBHO BBITIONHATH TAKYIO
JeSITeTIbHOCTD

3. uHTepec K pa3in4HbIM chepaM IpodecCHOHATBHOM
JCSITCIIBHOCTH,

OBnajeHre YHUBEPCATBHBIMU YICOHBIMU ITO3HABATEIHHBIMH

NEWCTBUSIMU:

a) 0a30BbIC JIOTUYECKHUE ICHCTBUS:

4. camocToATeNBbHO (HOPMYTHPOBATH U aKTyalI3UPOBATh
mpobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

5.ycTaHaBNIMBAaThH CYIIECTBCHHBIN MPU3HAK UIIH OCHOBAHUS IS
CpaBHEHUsI, KJIacCU(GUKAIMK U 0000IICHHUS;

6. ompeaensaTh LU ACATSIbHOCTH, 33]1aBaTh MapaMeTPhl U
KPUTEPHH UX IOCTHIKCHHUS,

7.  BBISABISITH 3aKOHOMEPHOCTH U MPOTHBOPEUUS B
paccMaTpUBacMbIX SBJICHUSX;

1. BHOCHUTDH KOPPEKTUBEI B ICATCIIBHOCTH, OICHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEJISIM, OLICHHUBATh PUCKU
TOCIIE/ICTBUM 1€ TETLHOCTH;

2. Ppa3BUBATh KPCATUBHOC MBIINIJICHUEC ITPU PCIICHUUN KU3HECHHBIX
npo0ieM

0) 0a30BbIe HCC/IENOBATEILCKUE AeHCTBHS:

3. BIafeTh HABBIKAMH YU€OHO-HCCIICI0BATEILCKON U IPOSKTHOM
JeSITeIbHOCTH, HABBIKAMH Pa3peIICHHUs IPo0IeM;

4. BBIABJIATE IPUYHUHHO-CJICACTBCHHBIC CBA3U U aKTYaJIU3UPOBATH
3a7a4y, BBIIBUTaTh TUIIOTE3Y €€ PCIICHNA, HAXOUTH

APryMCHTBI JIA 10Ka3aTCJIbCTBA CBOUX yTBep)K)IeHPIﬁ,

BJIQJAECTh CUCTEMOM XMMHYECKUX 3HAHHUN, KOTOpPAs BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHATHS (XMMHUYECKAN SJIEMEHT, aToM,
SIIEKTPOHHAsT 000JIOYKA aToma, S-, P-, d-3JIEeKTPOHHBIC OpOHTAIH
aTOMOB, MOH, MOJIEKYJa, BaJCHTHOCTb, 3JIEKTPOOTPHLIATEIBHOCTD,
CTETeHb OKHUCICHMS, XUMHMYEcKas CBA3b, MOJIb, MOJIIpHAas Macca,
MOJISIDHBIH 00bEM, YIIIepOIHBIN CKeJeT, QyHKIMOHAIbHAS IPyIIa,
paauKai, M30MepHs, U30MEphbl, TOMOJIOTUYECKUIl psill, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ- U a30TCOAEPIKAIINE COCTUHEHUS,
OMOJIOrMYeCK! aKTHBHBbIE BellecTBa (YIJEBOJIBI, XKHPBI, OCNKH),
MOHOMeEp, HOJMMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHUS], KPUCTAINIMYECKAsl PEIIEeTKA, TUIbl XUMHUYECKUX PEAKIUil
(OKHCTHTENIFHO-BOCCTAHOBUTEIBHBIE, IK30- U SHAOTEPMHUYCCKUE,
peaxku MOHHOTO OoOMEHa), pacTBOp,

3JIEKTPOJIUTHI, HEANEKTPOJIUTHI, FTEKTPOJIUTHUECKAS TUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTEND, CKOPOCTh XUMHUYECKOH peakluu,
XMMHYECKOE paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO
CTPOCHHUS OpraHndeckux BemecTB A.M. ByrnepoBa, Teopus
3JIEKTPOJIMTUYECKOW JTUCCOIManuu, nepuoanyeckuilt 3axkon JI.U.
MeneneeBa, 3aKOH COXPaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3BIK XHUMHUH, (baKTOJ'IOFI/I‘IeCKI/Ie CBCIACHUSA O
CBOWCTBaX, COCTaBe, MOJYYCHHH WU OE30MMacHOM HCIOJIB30BaHUU
BXHEUIIINX HEOPTAHUIECKUX U OPTaHNUECKUX BEIICCTB B OBITY U
MPaKTUYECKON AESITEbHOCTH YEJIOBEKA;

- YMEThb BBISABJIATH XapaKT€pHbIE NPU3HAKUM U B3aUMOCBS3b YUEHHBIX
TOHATHH, IPUMEHSATh COOTBETCTBYIOIIME MOHITHSI IPU OMUCAHUHU
CTPOEHUS U CBOMCTB HEOPTAaHUYECKUX U OPraHMYECKUX
BELLECTB U UX MPEBPAILECHUN; BBISIBIISITh B3aUMOCBSI3b XUMHUECKUX
3HAHUHW C MOHATHSIMH U MPEACTABIICHUAMU APYTUX
€CTCCTBCHHOHAYYHBIX IPEAMETOB;

- YMCTb HCIIOJIb30BAaTh HAMMCHOBAHUA XWUMHUYCCKHUX COGJII/IHCHI/Iﬁ
MEX]IyHapOIHOTO COI03a TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBHUAJIbHBIC HA3BAHUA BaKHEHIIINX BCUICCTB (3TI/IHCH, allCTUJICH,
rmnepud, ¢eHol, GopMalbaeTua, YKCyCHasi KHCIOTa, TIIWIHH,
yrapHblid Ta3, yIJEeKUCHbI ra3, aMMHakK, ramieHasi U3BECTh, HeralieHas
W3BECTh, NHUThEBAs COJA M APYIHX), COCTABIATH (GOPMYIIBI




3aJ1aBaTh apaMeTPhl U
KPUTEPUH PEIICHHUS;

5. aHATM3UPOBATh MOTYYCHHBIE B XOJI€ PEIICHUS 3a1a49H
PE3YNbTAThI, KPUTUIECKHU OIIEHUBAThH UX JOCTOBEPHOCTH,
MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBUSAX;

6. yMeTh MEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00IaCTH )KU3HEIESTENLHOCTH;

7. yMeTh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obuacreit;

8. BbIIBUT'aTh HOBBIC UJICH, Hpez[naraTL OpI/IFI/IHaHLHI)Ie IoaXo0abl

U peUICHMUS;
CIOCOOHOCTH X UCIIOIb30BaHMS B TO3HABATEILHON H
COLIMAIIBHOM MPAKTHKE

HEOPraHUYECKUX U OPTaHUYECKHUX BEIIECTB, YPABHCHMS XUMUIECKUX
peakiuii, 0OBACHIATh MX CMBICIT; ITOATBEP)KIATH XapaKTEpHBIC
XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH 1
3alMCAMM YPaBHEHUH XUMUYECKUX peaKLUil;

- YMEThb YCTaHaBIMBAaTh NPHHAIICKHOCTh H3yYEHHBIX
HEOPTaHMUYECKUX M OPTaHHUECKUX BEIECTB K OMpEeNICHHBIM KiaccaM
U TPyNIaM COEIMHEHUH, XapaKTepU30BaTh MX COCTaB U BakHeilmiue
CBOMCTBA; ONpEAEIATh BUABI XUMHYECKUX CBsi3eil (KOBaJeHTHas,
HMOHHAs, METaJUIN4ecKas, BOJAOPOAHAs), TUIIBI

KPHUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIACCU(PHLINPOBATH
XUMHYECKHE PeaKlu;

- cOpMHUPOBATH NIPEACTABICHUS: O MATEPHAILHOM EJMHCTBE MHPA,
3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBIICHHUH NPHUPOJBL; O MECTE U
3HAQUYEHUN XMMHH B CHCTEME ECTECTBEHHBIX HayK M €€ pOJId B
00ecreyeHNN yCTONYMBOTO Pa3BUTHS YEJOBEUECTBA: B PEIICHUH
Mpo0JIeM HKOIOTHYECKOH, SHEPreTHIECKOW M THUINEBOM
0€301acHOCTH, B PAa3BUTHM MEAWIMHBI, CO3JaHUM HOBBIX
MaTepHajoB, HOBBIX HMCTOUYHUKOB JHEPIrUH, B OecreuyeHHH
palMOHAIBHOTO TPHPOAOIONB30BaHus, B (HOPMUPOBAHUH
MHpPOBO33peHHsI U 0OIIeH KyJIbTypbl YeJOBEKa, a TaKkKe
9KOJIOTHYECKH 0OOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 340POBBIO U
MIPUPOJHOI cpenie;

- BIIQJIETh CHCTEMOW XMMHYECKMX 3HaHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE TIOHATHS (JIOTIOJTHUTEIBHO K CUCTEME TIOHSTHH
6a30BOT0 ypOBHSI) - WM30TOIBI, OCHOBHOE M BO30YKIAEHHOE COCTOSHHE
aToMa, THOpWAM3ANNS aTOMHBIX opOwTanei, xummdeckas cBsizb (" "
u "", KpaTHBIC CBs3M), MOJSIpHAsi KOHIICHTPALUs, CTPYKTYpHas
¢dopmyna, nzomepusi (CTpyKTypHasi, reoMeTpuueckas (I[ic-TpaHc-
U30MEpHs), TUMBl XUMHYECKHUX pEaKkIni (rOMO- M TeTepOTeHHEIE,
oOpaTuMble U HEOOPaTHUMBIE), PACTBOPHI (MCTHHHBIE, TUCTIEPCHBIC
CHCTEMBI), KPUCTAJUIOTHAPATHI,

CTENEHb JUCCOLMALNH, DJIEKTPOJIN3, KPEKHHT, H(OPMHUHT);

TEOPHH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHNUS,
JeXalye B OCHOB NMOHUMAHHS NPHYMHHOCTH M CHCTEMHOCTH
XUMHYECKUX SIBIICHUH, COBPEMEHHBIE NIPEJICTABIICHHS O CTPOCHUU
BEIIECTBA HA aTOMHOM, MOJIEKYJIIPDHOM U HAJMOJEKYJIIPHOM YPOBHSIX;
MPEICTaBICHUA O MEXaHM3MaxX XMMHUYECKHX PEaKIMi,
TEPMOJANHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
MIPOTEKAHUsS, O XUMHUUECKOM PABHOBECHUU, TUCIIEPCHBIX CUCTEMAX,
(axToJIOrHYEeCKIE CBEICHHS O CBOICTBAaX, COCTABE, MOTYYEHHH




0€301acHOM HCIOJIb30BAaHUN BAKHEWIINX HEOPTAHHIECKUX H
OPTaHWYECKUX BEIIECTB B OBITY M NPAKTHYECKON NEATEIBHOCTH
YeJI0BEKa; OOMIMX HAayYHBIX NPHHIMIAX XHUMHYECKOTO IMPOM3BOACTBA
(Ha mpuMepe MPOM3BOACTBA CEPHOI KHCIIOTHI, aMMHaKa, METAHOIIa,
nepepaboTK HEPTH); - YMETh MPOBOJUTH PACUETHl 10 XHUMHUYECKUM
dopmynam u

YpaBHEHHSM XHMHUYECKHX DPEaKkIHMi C HCIIOJIb30BaHHEM

(du3nYecKuX BEIMYMH (Macchl, 00beMa Tra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTEPU3YIOLINX BEIIECTBA C KOJMYECTBEHHOMCTOPOHBIL:
pacyeTsl MO0 HAXOXKACHUI0O XUMHYECKOHW (pOpMyIIbl BEIIECTBA; PacdeThl
Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOIYKTA PEAKLIUH, €CIH OIHO
13 UCXOIHBIX BEIIECTB IaHO B BU/IC PACTBOPA C OIPEACICHHON
MacCoOBOM J0Jeill pacTBOPEHHOIO

BEIIECTBA WM JaHO B M30BITKE (MMEET NPHMECH); PACUETHl MACCOBOM
mwim 00bEMHOI MONMM BBIXOZAA MPOIYKTa PEAKILUH; PACUCThl TEIUIOBOTO
a¢¢ekra peakunii, 0OBEMHBIX OTHOIICHHA I'a30B;

- YMETh BBISBISITH XapaKTEPHbIC NMPU3HAKK M B3aHMMOCBA3b M3YYEHHBIX
HOHSTHH, IPUMEHSTh COOTBETCTBYIOILUE MOHSITHS IIPH ONHCAHUN
CTPOCHHUS U CBOMCTB HEOPTaHMYECKUX M OPTaHMYECKUX BELIECTB U UX
NpEBPAILEHHUI; BBISBISITH B3aUMOCBS3b XUMUYECKUX

3HAHMH C NOHSTUSIMH M NPEICTABICHUSIMHU JIPYTUX TPEIMETOB 11l Ootee
OCO3HAaHHOT'O TOHMMAHUS U OOBSCHEHUS CYIIHOCTH MaTepUaJbHOTO
€IMHCTBA MMpA; MCHOJIB30BAaTh CHUCTEMHBIC XUMUYECKHE 3HAHUS IS
OOBSCHEHUsI ¥ TPOTHO3MPOBAHMS SIBJICHUH, NMEIOIINX
€CTECTBEHHOHAYIHYIO IPUPOLY;

- YMETh WCIOJIb30BaTh HAWMEHOBAHUS XUMHYECKHUX COCIHMHEHHI
MEXIYHApOIHOTO COI03a TEOPETHIECKON 1 MPUKIAJHON XUMUH 1
TPUBHAJbHBIC Ha3BaHMS BEIIECTB, OTHOCSIIUXCS K W3yYCHHBIM
KJIacCcaM OpPraHMYeCKHX M HEOPraHMYEeCKUX COCIMHEHMH;
UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUsI (HhOpMyIT
HEOPraHMYECKUX BELIECTB, MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BepHYTBIX, COKpPAIIEHHBIX U CKEJIETHBIX) (HOPMYII OPraHUUECKHX
BEILIECTB; COCTABILITh YPAaBHEHUS] XUMHYECKHX

peakiii ¥ pacKpbiBaTh MX CYIIHOCTb: OKHCIHMTENIHHO-
BOCCTaHOBHTEIIBHBIX PEAKIMH IMOCPEACTBOM COCTABICHUS
JIEKTPOHHOTO OajlaHca ITHX PeaKIi; peakunii HOHHOro 0OMeHa ITyTeM
COCTaBJIEHUSI MX MOJHBIX M COKpPAIIEHHBIX HMOHHBIX YPaBHEHUI;
peakuuil TuAposn3a, peakuHi KOMILIEKcooOpa3oBaHus (Ha mpumepe
THJPOKCOKOMITJIEKCOB LIMHKA M aJIOMUHMS); TOATBEPXKIaTh
XapaKTepHble XUMHYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIINMH




SKCIEPUMEHTAMH U 3aIHCIMHU YPaBHEHUH XUMUYECKAX PEaKIIHi;

- YMeTh KIAcCH(UIIUPOBATh HEOPTAHUYECKHE M OpPTaHUYECKHe
BEIIECTBA W XUMHUYECKHE DPEaKIHH, CAMOCTOSTEIHFHO BHIOMPATH
OCHOBAHUS W KPHUTEPUHU U KIACCH(PHUKAINNA H3YIaeMBIX XUMHUYCCKIX
00BEKTOB; XapaKTepHU30BaTh COCTaB M Ba)KHEHIIIHE CBOWCTBA BEIIECTB,
MPUHAAJIEKATUX K ONPECICHHBIM KilaccaM U

rpymnmnam coeMHeHU! (POCThIe BEIIeCTBA, OKCHUIbI, THAPOKCUBI, COJIH;
YIJIEBOAOPOABI, MPOCThie 3(QUPBI, COUPTHI, (EHOJNBI, aTbICTUIbI,
KETOHBI, KapOOHOBBIC KHCJIOTHI, CIOXKHBIC 3(DUPBI, )KUPBI, YIICBOJIbI,
AMHHBI, aMHHOKHCIIOTBI, OCJIKH); MPUMEHSITh 3HAHUS O COCTaBE U
CBOICTBax BEIIECTB JIJIsl 9KCIIEPUMEHTAIbHOM MPOBEPKH TUIIOTE3
OTHOCHTEIIFHO 3aKOHOMEPHOCTEH MPOTEKaHUS

XAMHYCCKUX PEAaKIWH W TPOTHOZUPOBAHHS BO3MOXKHOCTEH WX
OCYILIECTBIICHHS,

- YMeTh IONTBEPXKIaTh HA KOHKPETHBIX MPHUMEpax XapakTep
3aBHCHMOCTH PEAKIHOHHOW CIIOCOOHOCTH OPTaHMYECKUX COCHMHCHHH
OT KPaTHOCTH U THIIa KOBaJeHTHOMH cBs3u (" " u ""), B3aWMHOTO BIUSHUS
aTOMOB U TPYIII aTOMOB B MOJICKYJIaX; a TAKXKE OT OCOOCHHOCTEH
peanu3aly pa3IuyHbIX MEXaHU3MOB MPOTEKAHUS PEaKIIHii;

- YMETh XapaKTepU30BaTh JJEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM M BO30YXICHHOM COCTOSHHU) U HOHOB XUMHYCCKHX
snemeHToB 1 - 4 mepuonoB Ilepuognueckoit cuctemsr 1.
MenzeneeBa U UX BaJ€HTHbIE BO3MOXKHOCTHU, UCIONb3YsI MOHATHS "'s",
"p", "d-anexTpoHHBIE" OpPOUTANIM, IHEPrEeTHUECKHE YPOBHHU; OOBSICHATDH
3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX FMH COCIWHCHHU IO MepruojaM | TpYIaM;

OK 02. Ucnonps3zoBath
COBpPEMCHHEIC
CpeICTBa IIOUCKA,
aHaM3a u
MHTEPIPETALUH
nHdopmanuu u
nHPOPMANOHHBIE
TEXHOJIOTUH JJIs
BBITIOJTHEHUS 33124
poeCCHOHATBHOM
JIeSITEIIEHOCTH

B 00.1acTH HEHHOCTH HAYYHOT0 MIO3HAHUSA:

9. cdopMHUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00IIECTBEHHOM MPAKTHKK, OCHOBAHHOTO Ha JIajiore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUDE;

10. COBEPIICHCTBOBAHUE SI3bIKOBOM M UM TATEJIbCKOM
KYJIbTYpHI KaK CPEJCTBA B3aNMOICHCTBUS MEXKIY
JIIOABMH U NTO3HAHUS MUPA;

11. oco3HaHMe IEHHOCTH HAYYHOU AesATEIbHOCTH, TOTOBHOCTh
OCYILECTBJISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO
JesITebHOCTh
WHIMBUAYAIbHO U B TPYIIIE;

- YMETh IDTAHUPOBATh U BHITOJNHATh XUMHUYECKHHA JKCIIEPHMEHT
(TIpeBpaleHus] OpraHUYeCKHX BEIISCTB IPH HATPEBAaHUH, IOIyYCHHE
STHJICHA W W3yYCHHE €ro CBOWCTB, KAYeCTBCHHBIC PEaKIUH Ha
anbJIeTU/IbI,

Kpaxmall, YKCYCHYI0 KHCJIOTY; JeHaTypalus OeJKOB MpH HarpeBaHWUH,
[[BETHBIC pEaKIHHu OENKOB; MPOBOJWUTH PEaKIMd HMOHHOTO OOMEHa,
OTIPEJICINISATh CPEly BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU HA
cynsdar-,

KapOOHAT- U XJIOPUI-aHWOHBI, HA KaTHOH aMMOHWS, pelllaTh
SKCIIEpUMEHTaNIbHBIE 3ajaun 1o Temam "Metamibl" u "Hemeramist")
B COOTBETCTBUH C IPAaBHJIAMH TEXHHKH OE30TaCHOCTH MpPH
oOpamieHuu ¢

BEILIECTBAMH U J1a0OpaTOPHBIM 00OPYLOBaHUEM; HPEICTaBILTh
Pe3yIbTaThl XUMAYECKOTO IKCIIEPUMEHTA B (pOPME 3aITUCH YPAaBHCHHUI




OBnazseHne yHUBEPCATBHBIME y4eOHBIMH TTO3HABATEILHBIMA
JNEHCTBUSMMU:
B) paboTa ¢ mHOpMAaIHeH:

12.

13.

14,

15.

16.

17.

BJIAJICTh HABBIKAMH TOJTYYICHUS HHOOPMAITIH U3
HMCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIHHO
OCYIIECTBIISITH OUCK, aHAJIN3,

CUCTEeMaTH3alLUI0 U HHTEPIPETAINI0 HHPOPMALIUH
Pa3IMuHBIX BUJIOB U (POPM IpEeACTaBICHNUS;
CO3J1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eToM
Ha3Ha4YeHUs] MHPOPMAIIMH U LIEIeBOH ayAUTOpUH,
BBIOHMpast ONTHUMANBHYIO (GOpMY IIpENCTaBICHHUS U
BH3YaJIN3aIiH;

OIICHUBATh JJOCTOBEPHOCTD, JISTHTUMHOCTD
WHPOPMALINH, e COOTBETCTBHE MPABOBHIM H MOPAIILHO-
STHYECKUM HOpMaM;

HCTIOJB30BaTh CPEICTBA HH(POPMAIIMOHHBIX
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pEIICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OpraHU3alMOHHBIX
3a7a4 ¢ coOIIoIeHIEM
TpebOBaHUN IPTOHOMHUKH, TEXHUKH O€30MaCHOCTH,
THTHEHBI, PeCypcocOepesKeHu s, IPABOBBIX M 3THYECKHUX
HOPM, HOPM HH(DOPMAIIOHHOHN 6E30MaCHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS W 3AIIUTHI
nHpOpManuu, HHHOPMAIIMOHHOHN Oe30IIaCHOCTH
JUYHOCTH

TOTOBHOCTB K CAMOPAa3BHTHIO, CAMOCTOSITEIEHOCTH 1
CaMOOTIPEICIICHUIO;

-OBJIaJICHAC HaBBIKAMHU YISOHO-HCCIIEI0BATENBCKOM, IPOCKTHOM
U COLIMAIbHOU eI TENHHOCTH,

COOTBETCTBYIOIIUX
peakiuii 1 (GOpMyYIUPOBAThH BBIBO/IBI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHAJTM3UPOBATH XUMUIECKYIO0 HH(DOPMAIUIO, TIOJTy4aeMyI0 U3
Pa3HBbIX HCTOYHHUKOB (CPEICTB MaccoBoit nHdopmanuu, ceth MHTEpHET U
apyrue);

- BJaJCTh OCHOBHBIMH METOJaMHU HAYYHOTO IMO3HAHUS BEHICCTB U
XUMHYCCKUX SIBICHUN (HAOJIOJEHUE, M3MEpPCHHE, SKCICPUMEHT,
MOJICIIUPOBAHHUE);

- YMETh MPOBOJIUTH PACYETHI MO XUMHYCCKHM (POpMyJIaM H
YPaBHCHHUSM XMMHUYCCKUX PEAKIUH C KCIOIB30BaHUEM (HU3UICCKHIX
BEJIMYUH, XapaKTCPU3YIOLINX BEIICCTBA C KOJUYCCTBCHHOW CTOPOHHI:
Macchl, 00beMa (HOpMalbHBIE YCIOBHS) Ta30B, KOJNMYECTBA BEIIECTBA;
HCITONIE30BaTh

CHUCTEMHBIE XUMUYECKUE 3HAHMS IS TPUHATUS pPEUICHU B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX, CBA3AHHBIX C BEIIECTBAMU M UX
MPUMEHEHUEMYMETh CaMOCTOSTENBHO TUIAHUPOBATh U TIPOBOJIUTH
XUMHUYECKUHN

SKCIEPUMEHT (TIOTydeHIE U H3yICHHE CBOMCTB HEOPTaHIMYECKUX U
OpraHMYECKUX BELIECTB, KAUECTBEHHBIE PEAKLMM YIIEBOJOPOAOB
Pa3MYHBIX KJIACCOB M KHUCIOPOACOIEPKAIIMX OPraHUYECKUX BELIECTB,
pelIeHNe SKCIIEpUMEHTAIbHBIX 3a7a4 110 PaclO3HABAHUIO
HEOPTaHMYECKUX M OPTaHMYECKUX BEIISCTB) C COOJIFOJCHHEM IPABILI
6e30macHOro 0OpameHus ¢ BeIEeCTBAMHU U J1a00paTOPHBIM
o0opyaoBaHueM, (POPMYJIHPOBATh IEJIH HCCIICAOBAHUS, IPEIOCTABIATh
B pa3IW4YHON (opMe pe3ynbTaThl JKCIEPUMEHTA,

AHAIM3UPOBATH U OI[EHUBATH MX JOCTOBEPHOCTD;

- YMETb OCYHIECTBJIATH LEJICHAIIPABIICHHBIM NOUCK XUMHUYECKOU
UH(POPMAIIMK B pa3IMYHBIX HCTOYHHKAX (HAydyHas U yd4eOHO-HaydHas
JUTEpaTypa, CpeAcTBa MaccoBoi mH(popmaruw, cetb IHTEpHET U
JIpYTUE), KPUTHUSCKU aHATU3UPOBATh XUMHUYECKYIO

nHpOpMaINHUIO, repepadaThlBaTh €€ W HCIOIB30BaTh B

COOTBETCTBHH C TIOCTABIICHHOH y4eOHOI 3amadeii;

- BJaJeTh CHCTEMOI 3HAHHMA O METOJaX HAyYHOTO MO3HAHHs
SIBJICHUH TPUPOJBI, UCIONb3yEMbIX B €CTECTBEHHBIX HayKaxX M
YMEHHUSMH TPUMEHSITh 3TH 3HAHHUS TPH SKCIEPUMEHTaIHLHOM
HMCCIIEAOBAHUM BEIIECTB U JJIs1 OOBICHEHUS XUMHUYECKUX SIBIICHHUH,
HMEIONUX MECTO B TPUPOJE MPAKTUYECKOW AEATEIHHOCTH YeJOBeKa 1
B TIOBCETHEBHOM JKU3HU,

OK 04. DddexTnBHO
B3aUMO/ICHCTBOBATH 1

-TOTOBHOCTB K CaMOpPa3BUTHIO, CAMOCTOATCIIBHOCTH U
CaMOOITPEACIICHULO;

- YMEThb IUIAHMpPOBAaTb M  BBINOJHATH XUMHMUYECKHH OSKCIIEPUMEHT
(mpeBpaleHus] OPraHMYECKHUX BEIIECTB IPH HATPEBAHUH, IIOIyYCHHE




paboTaTh B KOJUIGKTHBE U
KOMaH e

-OBJIaICHIE HaBBIKAMH y4eOHO-HCCIIEA0BATEILCKON, MPOEKTHOM
U COUMANBHOM NeATeTbHOCTH;

OBjagenne yHMBEPCATbHBIMA KOMMYHHKATHBHBIMH
JEeHCTBUSIMH:

0) coBMecTHasI 1eSITeIbHOCTh:

- IOHMMAaTh U UCIIOJIb30BATh IPEUMYILECTBA KOMaHIHOW U
WHIIMBHyaIbHON paboThI;

- IPUHUMATH IIETIM COBMECTHOI NeATEIbHOCTH, OPTaHU30BBIBATh
1 KOOPIMHHPOBATH JICHCTBYS O €€ JOCTH)KCHHIO: COCTaBIISITh
IUIaH JCUCTBUH, paclpeelsiTh POJIU C y4eTOM MHEHHUH
YY9aCTHHKOB O0CYXIaTh Pe3yIbTaThl COBMECTHOM paboTEHI,

- KOOPJMHUPOBATH U BBIIOJIHATE PaOOTy B YCIOBHAX PEANBHOTO,
BUPTYAJILHOTO U KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYLIECTBIISITH NO3UTHBHOE CTPATETHYECKOE MOBEICHHUE B
Pa3IMYHBIX CUTYAIHAX, TIPOSIBIATH TBOPUYECTBO U BOOOpaKEHHE,
OBbITh HHUIINATHBHBIM

OBjaienne yHMBEPCAIbHBIMHU PETrYJIATHBHBIMH I€HCTBUAMU:

I) NIpUHATHE ce0sl U APYTUX JIOJeH:

- IPUHUMATh MOTHBBI U apTYMEHTHI APYTHUX JIOAEH NpH aHaIn3e
PEe3yJbTAaTOB JEATELHOCTH;

- IPU3HABATh CBOE MPaBO U NMPaBO APYTHX JIOACH Ha OMINOKY;
- pa3BHUBATh CIIOCOOHOCTH IOHUMATh MHP C TTO3UIUH JIPYTOTo
YeJI0BEeKa,;

9TWIEHAa ¥ W3Y4YEHHE €ro CBOWCTB,
QJIB/ICTUABI,

Kpaxmal, yKCyCHYI0 KHCIOTY; AEHaTypalus OEIKOB IpH HAarpeBaHWH,
LBETHBIC PEAKIUH OENKOB; IPOBOAWTH PEAKIMH HMOHHOTO OOMEHa,
OINIPEAETATh CpEly BOAHBIX pPACTBOPOB, KAaYECTBCHHBIC DPEAKIHH Ha
cynb(ar-, kKapOOHAT- W XJOPWUA-AaHWOHBI, HAa KAaTHOH aMMOHWUS,
pemartb

SKCHEepUMEHTaNbHble 3afaun o TemaM "Mertamnsl" u "Hemeramns")
B COOTBETCTBMM C  IpaBWJIaMH TEXHMKH  0€30IIacHOCTH  MpH
oOpallleHnu C BEIIeCTBaMH M Ja0OpaTOpHBIM  00OpYIOBaHUEM;
MIPEACTABITE PE3yJIbTAaThl XUMHYECKOT0 DKCIICPUMEHTa B (hOpMe 3aIHch
YpaBHEHHH COOTBETCTBYIOIIMX pPEakiHii ¥ (HOPMyJIHPOBATH BHIBOABI Ha
OCHOBE 3THX PE3YJIbTATOB

-yMEThb CaMOCTOSTENBHO IUIAHUPOBATh M TPOBOJAWTH XUMHUYECCKUH
9KCIIEPUMEHT (IIOTy4YEeHHE M W3YYCHHE CBOMCTB HEOPTaHHYECKUX U

Ka4€CTBCHHBIC pPCAKIMU Ha

OPraHUYCCKUX  BCIHICCTB, KAaYCCTBCHHBLIC PpCAKIUHU  YTJIIECBOAOPOAOB
PA3JIMYIHBIX KJIACCOB M KHCIOPOACOACPIKAIIUX OPraHNYCCKUX BCIICCTB,
peuicHue OKCIICPUMECHTAJIbHBIX 3aga4 1o pacno3HaBaHUIO

HEOPTraHWYECKUX M OPraHMYEeCKHX BEIIECTB) C COOJIOJCHHEM MPaBHUI
Oe3omacHOro  oOpalieHUss C  BemeCTBAMH W J1aDOpaTOPHBIM
obopyaoBaHueM, (OPMYJIHPOBATH LENUA HCCICIOBAHUS, IPEIOCTABIAT
B pa3iuMuHONl (opMe pe3ynbTaThl IKCICPUMEHTA, AHAIU3UPOBATH U
OLIEHUBATh UX JIOCTOBEPHOCTbD;

OK 07. CogelicTBOBaTh
COXPaHCHHIO
OKpy>Karouiei cpeipl,
pecypcocOepekeHuto,
MIPUMEHSTH 3HaHUS 00
M3MEHEHHH KJIMMaTa,
TIPUHITUITEL
OepeIKITHBOTO
IIPOU3BOJICTBA,

3¢ heKTHBHO
JIeUCTBOBATH B
Ype3BbIYaHBIX
CUTYaIUsX

B 06s1acTH 3K0J10rHYecKOro BOCIUTAHUS:

18. c(hopMHUPOBAHHOCTH IKOJIOTUIECKOU KYIbTYPHI,
MTOHUMAaHHE BIMSHUS COI[HATIBHO-?KOHOMHUYECKHUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOJTHON U COLUATBHON
Cpelsl, OCO3HaHUE III00ATBHOTO XapakTepa
9KOJIOTHYECKUX TIPOOIIEeM;

19. IJIAHUPOBAHHUE U OCYLIECTBIIEHUE IEHCTBUH B
OKpYXaroUlei cpejie Ha OCHOBE 3HaHUS Liesiel
YCTOMUYUBOIO Pa3BUTHUS UEIOBEUECTBA;

aKTUBHOE HEMPUITHE NEUCTBUHN, MPUHOCIIIUX BPE] OKpYKarolen

cpene;

20. YMEHHE IPOTHO3UPOBATh HEOIArOIPUATHEIE
9KOJIOTHYECKHUE MTOCIIEICTBHS MPEIIPUHUMAEMBIX
JIEUCTBHI, IPEJOTBPAILIATh UX;

21. pacuMpeHHe OmnbITa AESTEIbHOCTH IKOJIOTHIECKON

- chOopMHPOBATH MPEICTABICHHUS: O XUMHUYCCKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbI MHUPA, POJIA XUMUHU B IO3HAHUMU
SIBJICHUU TIPUPOJBI, B (DOPMUPOBAHUU MBINUICHUS U KYJIbTYPHI
JUYHOCTH, €€ ()YHKIIMOHAIBHON IrPaMOTHOCTH, HEOOXOUMOM ISt
peLIeHHs IPaKTUYECKUX

3ama4 M JIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
310pOBBIO U IPUPOJIHOM cpene;

- YMETh COOIIF0JaTh TIPaBHIIa YKOJIOTHYECKH [IEIeco00pa3HOr0 OBEICHUS
B OBITY M TPYIOBOH AEATENHHOCTH B IENSAX COXPAHEHUS CBOETO
310pOBbsl U

OKpY’Karolleil MpUpPOAHONU CpeAbl; YUUTHIBATh OMACHOCTH BO3JEHUCTBHS
Ha )KMBBIE OPIaHU3MBI OIPEIEICHHBIX BELIECTB, NOHMMAas CMBICI
TI0Ka3aTess NPEeAesIbHOM Oy CTUMOM KOHLEHTpaluu

- YMETbh OCO3HABaTh ONACHOCTb BO3JIEHCTBUS Ha KUBbIE OPraHU3MbI
ONPEJEIICHHBIX BEIIECTB, IOHUMAasl CMBICJI IIOKAa3aTelsl IPENEIbHON




HaIPaBJICHHOCTH;
22. OBJIQJICHHE HaBBIKAMH yIeOHO-HUCCIEIOBATEIBCKOM,
IIPOEKTHOM U COLMAJIBHOM 1€ TENbHOCTH

JOIMYCTUMOHN KOHILEHTPAIMX, W MOSACHATh Ha TPHMEpax CIOCOOBI
YMEHBIICHUS! U NPENOTBPAIICHHS MX BPEIHOTO BO3ACHCTBUS Ha
OPTaHM3M YEJIOBEKA.

CnenuanbHocth 43.02.15 IToBapckoe u KOHAUTEPCKOE €10

[IK 1.1. Opraan3oBBIBaTH
MTOJITOTOBKY pabodnX MecCT,
000pyI0BaHNS, CHIPHS,
MaTepuaoB s
MIPUTOTOBJICHUS
noxxyadpuKaToB B
COOTBCTCTBHU C
HHCTPYKLIMAMU U
perIaMeHTaMH.

IIpakTHYecKuii ONBIT: OpPraHU3aluK U NPOBEICHUH MOATOTOBKH
pabounx MecT, TOATOTOBKM K pabore u OezomacHOH
9KCIUTyaTalN TEXHOJIOTUYECKOTO 00opynoBaHus,
MIPOM3BO/ICTBEHHOTO WHBEHTAaps, HWHCTPYMEHTOB,
BECOM3MEPHUTENILHBIX TPUOOPOB B COOTBETCTBUH C MHCTPYKIUSIMHU
U peraMeHTaMy; O0ECIeYeHUH HaJu4yus MNpPOJYKTOB B
COOTBETCTBUHM C 3aKa3oM, IUTAHOM padOTBl M KOHTpOJIE HX
XPaHEHNs ¥ PAacXoia C YUETOM pecypcocOeperKeHuUs

YMmenusi: oOecrieunBaTh HajJu4yHe, KOHTPOJUPOBATH XpaHEHHE
ChIpbsl, IMPOAYKTOB W MaT€puajoB C YYCTOM HOPMATUBOB,
TpeboBaHnMil K 0€30MacHOCTH; KOHTPOJIHMPOBATH POTAILHIO
HEHCIONB30BAHHOTO  CBIpbS B IIPOIECCE  IPOW3BOJICTBA;
COCTaBILIThH 3a5BKYy M 00€CIEUYMBATh MOJYUYECHUE MPOIYKTOB UL
MIPOM3BOJICTBA TONY(HhaOpPUKAaTOB MO KOJIWYECTBY M KadecTBY, B
COOTBETCTBUH C 33aKa30M; OIICHHBATh KauecTBO M OE30IaCHOCTH
CBIPBS, NPOIYKTOB, MATEPHAJIOB; PACTPEACIATh 3aJaHNs MEXKIY
IIOAYUHCHHBIMHU B COOTBETCTBHUHU C ux KBaHH(bPIKaL[I/Ieﬁ;
OOBSICHITh NpaBWia M JEMOHCTPUPOBATh IpUEMbI Oe30macHOn
9KCIUTyaTalliy, KOHTPOJHMPOBaTh BHIOOP U palMOHAIBHOE
pa3MmereHre Ha paboueM MecTe NMPOU3BOJCTBEHHOTO MHBEHTaps
U TEXHOJIOTMYECKOro 000pYI0BaHHS MOCY/IbI, ChIPbs, MATEPUATIOB
B COOTBETCTBHM C BHJOM pabOT TpeOOBaHUSIMH HMHCTPYKIHH,
pErJIaMEeHTOB,  CTAaHIApTOB  YHCTOTEHI, KOHTPOJIIPOBAThH
coONoieHNe  TpaBWI  TEXHUKH O€30MacHOCTH, MOXKapHOU
OezomacHOCTH,  OXpaHbl  Tpyra Ha  paboueM  Mecre;
KOHTPOJIMPOBATh CBOEBPEMEHHOCTh TeKyIlel yOOpkH paboumx
MECT B COOTBETCTBHM C MHCTPYKIHMSIMH U pErjiaMeHTaMH,
cTaHgapTaMu YHUCTOTHI, Pa3BACHATH OTBCTCTBCHHOCTbH 3a
HECOOJNIOZICHNE  CAaHUTAPHO-TUTHEHHMYECKUX TpeboBaHuH,
TeXHUKH O€30MacHOCTH, MOKapHOW Oe30MacHOCTH B MpoIecce
paboThI; IEMOHCTPUPOBATH IPUEMBI PAIlMOHATLHOTO Pa3MEIIECHHS
obopymoBaHus Ha pabodyeM MecTe IoBapa; KOHTPOJIUPOBATH,
OCYIIECTBIIATH YIIAKOBKY, MAapKHPOBKY, CKJIagUpOBaHHE,
HEHCIOJIB30BAHHOTO ChHIPhsl, MHIIEBBIX NPOJIYKTOB C Y4YETOM

- chOopMHPOBATH TPEICTABICHHUA: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHMHH B INTO3HAHWH
SIBICHUH NpUPOJBI, B (JOPMHUPOBAHWU MBINUICHHS W KYIbTYPbI
JMYHOCTH, €€ (yHKIIMOHAILHON IPaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHus TPAKTUYECKUX

3a7a4 ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U MPUPOIHOIL cpene;

- yMeTh COOMI0JaTh MpaBKIiIa SKOJIOTHYECKH 1eTeCO00Pa3HOro MOBEICHUS
B OBITY M TPYZOBOIl JEATEIBHOCTH B LEJSIX COXPAHEHHS CBOETO
3]I0POBBSI U

OKpY’KaloIleH NPUPOJHON Cpenbl; YUUTHIBATH ONACHOCTh BO3JICHCTBUS
Ha XHMBbIE OPTaHU3MbI OIPEAEICHHBIX BEIIECTB, NMOHUMAs CMBICI
TIOKa3aTelsl MPEACTbHON IOMyCTUMON KOHIIGHTPauu

- YMETh OCO3HABaTh OMACHOCTh BO3ACHCTBUS Ha KMBBIC OPTaHU3MBI
OTIPEEITICHHBIX BEIIECTB, MOHMMAs CMBICII TIOKa3aTels peelIbHOM
[[OHyCTHMOﬁ KOHIICHTpAallu1, U MOACHATHL Ha IMpUMEpax CIOCOOBI
YMEHBILIECHUS U INPENOTBPALLEHUS UX BPEIHOIO BO3JEHCTBUSA HA
OpTaHM3M UeJIOBEKa.




TpeboBanuii o 6e3omacHocT (XACCII), cpokoB XpaHEHUS

3HaHusA: TpeOOBaHMS OXpaHBI TPYJa, MOXKAPHOIT 0E30MaCHOCTH,
TEeXHUKH O0€30MaCHOCTH IIPU BHIOJHEHUH paboT; CaHUTApHO-
THTHeHUYeCKue TpeOOBaHMA K  IpoLeccaM — IPOU3BOACTBA
OPOAYKUMHM, B TOM 4YHCIIE CHCTEeMa aHallM3a, OLEHKH H
ynpasieHus: omacHeIMHU (akTopamu (cuctema XACCII); metoast
KOHTPOJII Ka4ecTBa CBIPbS, HPOIYKTOB; CIIOCOOBI U (OPMEI
WHCTPYKTUPOBAHMs  TepCOHalla B  00JacTé  oOecrnedycHus
Oe30macHbIX yCJIOBHH Tpyda, KadecTBa U 0O€30MaCHOCTH
KyJHMHAPHOW W  KOHAWTEPCKOH TMPOAYKIMHA COOCTBEHHOTO
NpOW3BOACTBA; BHABI, HAa3HAuCHHWE, TMpaBUiaa 0e30macHoi
9KCIUTyaTAl[H TEXHOJIOTUYECKOTO 000pynoBaHus,
MIPOU3BOACTBEHHOT'O WHBCHTAapH, UHCTPYMECHTOB,
BECOM3MEPHUTENBHBIX NPHOOPOB, IMOCYObl M MpaBHiIa yxola 3a
HUMH; TOCICIOBATEIBHOCTD BBIMOJHEHHS TEXHOJOTHYECKHUX
omepanuid; TpeOOBaHWS K JMYHOW TUTHEHE IEepCOHANA IIPH
NOATOTOBKE NPOW3BOACTBEHHOTO HMHBEHTaps W  KyXOHHOH
NOCYZBI; BO3MOXKHBIC IOCICIACTBHS HApyLICHHsS CAaHHTAPHU H
THTHCHBI; BHIBI, Ha3HayeHWe, MpaBWia NPUMCHEHHA H
6e30HaCHOF0 XpaHCHUA YUCTAIIUX, MORKIIUX u
JNe3UH(GUIUPYIOIUX CPEACTB;, MpPaBUiIa YTHIM3AIUH OTXOOB;
BUJIBI, Ha3HA4YCHUC YIHaKOBOYHBIX MarepualioB, CHOCO6I)I
XPaHEHUS ChIPbs U IPOAYKTOB; BUJIbI KYXOHHBIX HOKEH, ITpaBuiIa
IIOATOTOBKH UX K paGOTe, yXoJa 3a HUMU U UX HAa3HAYCHUE




IIK 2.1. Opranu3oBbIBaTh
MTOJITOTOBKY pabodnx MecT,
000pyI0BaHNS, CHIPHS,
MaTepuanoB A
MPUTOTOBJICHUS TOPTINX
OJIrO 1, KYJIMHAPHBIX
U3JIEJIMI, 3aKyCOK CJII0XKHOIO
aCCOPTHMEHTA B
COOTBETCTBHH C
UHCTPYKIMSAMH U
periamMeHTaMu

IIpakTHYecKuii ONBIT: OpPraHU3ALMH U IIPOBEACHUY HOATOTOBKH
pabodnx MecT, IOATOTOBKH K paboTe U Oe30macHon
9KCIUTyaTAlM! TEXHOJIOTHIECKOro 000pyIOBaHHS,
MPOU3BOACTBEHHOTO HHBEHTAPs, HHCTPYMEHTOB,
BECOM3MEPHUTEIIBHBIX IPUOOPOB B COOTBETCTBHHU C HHCTPYKLUSIMH
U periaMeHTaMu;

obecrieueHny HAINYUS TPOTYKTOB B COOTBETCTBHHU C 3aKa30M,
TUIAHOM PabOTHl M KOHTPOJIE UX XPAHEHUS U pacXofa C y4eTOM
pecypcocOepexeHus

YMmenusi: obecrieunBaTh HaJIM4YKHE, KOHTPOJIUPOBATH XpaHEHHE,
pacxon nosryadpHKaToB, MUIIEBBIX MPOIYKTOB M MaTEPHAIIOB C
y4eTOM HOPMaTHBOB, TPEOOBaHHH K O€30MaCHOCTH;
KOHTPOJIUPOBATh POTALMIO HEUCIIOJIL30BAHHBIX MPOIYKTOB B
npoliecce MPOU3BO/ICTBA;

COCTaBIIATh 3a5BKY U 00ecle4ynBaTh MOIy4YeHHE POAYKTOB IS
TIPOU3BOJICTBA TOPSIYNX OIFOJ, KYIHHAPHBIX U3ICIIHH, 3aKYCOK C
Y4eTOM NOTPEOHOCTH ¥ HMEIOIIUXCS YCIIOBHI XPaHEHUS;
OIICHUBATh KaYeCTBO U OE30MaCHOCTD CBHIPHS, MPOIYKTOB,
MaTepHaJoB;

pactpenenaTs 3aaHus MKy IOTIMHEHHBIMHI B COOTBETCTBUH C
UX KBaH(UKaIneH;

0OBSICHSITH NPaBHUJIa U JJIEMOHCTPUPOBATh PUEMbI O€3011aCHOI
9KCILTyaTally, KOHTPOJIMPOBAThH BEIOOP U pallMOHAIBHOE
pa3melieHe Ha paboueM MecTe MPOU3BOICTBEHHOIO HHBEHTAPS
U TEXHOJOTUYECKOT0 000pYI0BaHMUS ITOCY/IbI, ChIPbsI, MATEPHUAIIOB
B COOTBETCTBHH C BUJIOM PabOT TpeOOBaHUSIMHU MHCTPYKIIUH,
peTIaMeHTOB, CTAHAAPTOB YUCTOTHI;

KOHTPOJIHPOBATH COOIOACHUE TIPABIII TEXHUKH 0€30MaCHOCTH,
MoKapHOW OE30MaCHOCTH, OXpaHbI TPyJa Ha pabodeM MecTe;
KOHTPOJHPOBATh CBOEBPEMEHHOCTh TEKYIIEH YOOPKH pabodImx
MECT B COOTBETCTBUH C HHCTPYKIHUSIMH U periiaMeHTaMH,
CTaHJapTaMH YHCTOTHI, Pa3bsCHITH OTBETCTBECHHOCTS 32
HEecOOIII0/ICHNUE CAaHUTAPHO-TUTHEHHYECKUX TpeOOBaHUH,
TEXHUKH 0€30MacHOCTH, TIOKapHOK 0E€30MacCHOCTH B IpoIiecce
paboTsr;

JACMOHCTPUPOBATH IPUEMBI PAIIMOHAJIBHOTO pa3MEIICHUA
000pyoBaHUs HA paboueM MeCTe MMoBapa;

KOHTPOJINPOBATh, OCYILECTBIIATh YIAKOBKY, MADKHUPOBKY,
CKJIaIMpPOBaHUE, HEHUCIIOJIb30BAHHBIX 110JIy(haOpPHKATOB, MUIIEBBIX

- chopMHpoBaTh MPEICTABICHUS: O XUMHYECKOHW COCTaBJISIONICH
€CTeCTBCHHOHAYYHOW KapTHHBI MHpPA, POJIM XUMHH B ITO3HAHHU
SIBIICHUH TPUPOABI, B (OPMHPOBAHNH MBIIUICHUS M KYJIbTYPHI
JMYHOCTH, €€ (YHKIIMOHAIBHOH IPaMOTHOCTH, HEOOXOAUMON ISt
pemeHns IPaKTHIeCKUX

3aa4 ¥ IKOJOTMYCCKH OOOCHOBAHHOTO OTHOIICHUS K CBOCMY
3I0pOBBIO U NPUPOJHON cpere;

- YMETh COOJIIOIaTh MIPABUIIa YKOJOTHYCCKH [IEIeCO00pa3HOr0 MOBEACHUS
B OBITY M TPYIOBOH JEATEIHHOCTH B IENSAX COXPAHEHUS CBOCTO
310pOBbSI U

OKpYXarolle MPUPOIHON Cpenbl; YUUTHIBATH OMACHOCTh BO3ACUCTBUA
HA J)KUBBIC OPTaHU3MBI OIIPEICICHHBIX BEIIECTB, MOHUMAs CMBICI
TTOKa3aTess MpeaeTbHON JOMYCTHMOM KOHIICHTPAIlUH

- YMETh OCO3HABATh OMACHOCTH BO3JCHCTBHUS Ha )KUBBIC OPTaHU3MBI
OTIpeIeIICHHBIX BEIIECTB, [IOHUMAs CMBICT ITOKa3aTellsl IIPEeIeIbHOM
JOITyCTUMOH KOHIICHTPALlMH, W TOACHATh Ha IMPHUMEpax CHOCOOBI
YMEHBIIICHUS W TIPEIOTBPAIICHUS WX BPEIHOTO BO3ICUCTBUS Ha
OpraHu3M 4YeloBeKa.




MIPOYKTOB ¢ ydeToM TpeboBanuii mo 6e3onacHoctr (XACCII),
CPOKOB XpaHEHHUs

3HaHus: TpeOOBaHKS OXPAHBI TPYAA, HOKAPHOH OE30IaCHOCTH,
TEXHUKH 0€30MacCHOCTH TPH BBHIIOJHEHUHN padoT;
CaHUTapHO-THT'HEHUYEeCKUE TPeOOBaHUS K Ipoleccam
MPOU3BOACTBA MPOIYKIMHU, B TOM YHCIIE TPEOOBAHUS CHCTEMBI
aHaJIM3a, OLICHKU M YIPaBJICHHUs ONAacHBIMHU (pakTopamMu
(cuctembr XACCII);

METOJIbI KOHTPOJIS KauecTBa NoIy(habpruKaToB, MUIIEBBIX
MPOJYKTOB;

croco6bl U GOPMBI HHCTPYKTHPOBAHUS MIEPCOHAA B 00TaCTH
oOecrieueHHst 0€30IIaCHBIX YCIIOBUI Tpy/a, KauecTBa U
0e30MacHOCTH M01y(hadpPHKATOB, MUIIECBBIX MPOIYKTOB;

BHU[IbI, HA3HAUCHHUE, MPaBHJIa 0€30MaCHOM IKCILTyaTaluH
TEXHOJIOTHYECKOTO 000PYMOBaHHUS, TIPOM3BOICTBEHHOTO
WHBEHTapsl, THCTPYMEHTOB, BECOM3MEPHTEIBHBIX IIPUOOPOB,
MOCYIBI M TIPaBUJIA yXOJ1a 338 HUMU;

HOCIIEJOBATENILHOCTD BBIIIOJHEHHS TEXHOJIOIMYECKHX ONEePaIHi;
TpeOOBaHMS K JINYHOM THTUEHE IEPCOHANIA TIPH ITOITOTOBKE
NPOU3BOACTBEHHOTO HHBEHTAPS H KYXOHHOH MOCYIbI;
BO3MOXKHBIE TIOCIICICTBHS HAPYIICHHS CAHUTAPUH U THTUCHBI;
BHUIIbI, HA3HAYCHHUE, [TPABHJIA TIPUMEHECHUS U OE301aCHOTO
XpaHEHUS YHUCTSIIUX, MOIOIINX U Ae3UHUIHPYIONIUX CPEACTB;
IpaBujia YTUJIU3allu OTXOI0B;

BUADBI, HA3HAYCHUEC YITAKOBOYHBIX MaTCPUAJIOB, CIOCOOBI
XPaHEHUs ChIPbs U MPOAYKTOB;

BUJIbI KyXOHHBIX HOXXEH, IPYrHX BUIOB HHCTPYMEHTOB,
WHBEHTapsl, IPaBUiia HOATOTOBKU HX K paboTe, yX0/a 3a HUMH 1
WX Ha3HAUCHHUE

[IK.3.1 OpranuzoBbIBaTh
MOJrOTOBKY pabo4nX MecT,
000pyI0BaHUS, CHIPHS,
MaTepuaoB s
MIPUTOTOBJIEHHUS XOJIOIHBIX
01101, KyTHHAPHBIX
W3/IeJIUN, 3aKyCOK B
COOTBETCTBUHU C
HHCTPYKIUSAMH U

IpakTHyecKuii ONBIT: OPraHU3alUK U NPOBEICHUH MOATOTOBKH
paboumx MecT, TOATOTOBKM K pabote u Oe3omacHOM

OKCIUTyaTaluu TEXHOJIOTHYECCKOT'O 060pyﬂ0BaHI/IH,
MIPOU3BOACTBEHHOI'O HWHBEHTAaps, HUHCTPYMECHTOB,
BECOM3MEPUTCIIbHBIX HpI/I60p0B B COOTBETCTBHUU C HHCTPYKIUAMU
u periiaMEeHTaMu, obecneueHun HaJIM4YuAa MPOAYKTOB,

mory(padpuKaToB B COOTBETCTBHH C 3aKa30M, TJIAHOM pabOThI H
KOHTpOJIE UX XPAHEHHUS M PACX0/Ia C YUETOM PeCypcocOepeKeHust

- copMHUpOBaTh NPECTABICHHUS: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHUU B INO3HAHUH
SIBTICHUH pUPOJIBI, B (DOPMHUPOBAHWU MBIIUIEHUS W KYJIbTYpBI
JMYHOCTH, €€ (yHKIMOHAILHON IPaMOTHOCTH, HEOOXOIUMOM ISt
pemeHns IPaKTHIeCKUX

3a1a4 M KOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO W TIPHPOTHOH cpere;

- YMETh COOJIIOaTh IPaBHIIa HKOJIOTHYECKH [1EIeco00pa3HOr0 NOBEACHUS
B OBITY W TPYIOBOH IEATENHHOCTH B IENSAX COXPAHEHHUS CBOETO
3/I0pOBBSI U




periiaMEHTaMu.

OKpY’Kalomleil MPUPOAHON CPEAbl; YUYUTHIBATh OMACHOCTH BO3JEHCTBHS
HA J)KUBBIC OPTaHU3MBI OIPEICICHHBIX BEIIECTB, MOHUMAs CMBICI
T0Ka3aTeNs NPeAesIbHOM TOMYyCTUMON KOHLEHTpaluu

- YMETh OCO3HABAThH OMACHOCTH BO3JICHCTBHUS HA )KUBBIC OPTaHU3MBI
OTIpeIeIEHHBIX BEIIECTB, [IOHUMAs CMBICT ITOKa3aTelsl IIPeIeIbHOM
JOIIYCTUMOHM KOHIEHTPAIMM, W TOSCHATh Ha IPHMEpax CIOCOOBI
YMEHBIICHUS U NPEeNOTBPAILEHUS UX BPEJHOTO BO3ICHCTBUS Ha
OpraHu3M 4YeNoBeKa.

YMeHusi: o0ecreunBaTh HAJINYWE, KOHTPOJIUPOBATH XpaHECHUE,
pacxon noxy(adpuKaToB, MUIIEBHIX MPOAYKTOB M MaTEpPHANOB C
y4eToM  HOpMAarTuBOB,  TpeboBaHMii K  0€301acHOCTH,;
KOHTPOJIUPOBaTh POTAIMIO HEUCIIOJIB30BaHHBIX IPOAYKTOB B
mporiecce MPOU3BOACTBA; COCTABIATH 3asiBKy U 00OecreymBaTh
MONyYCHHE MPOAYKTOB JUIA IPOW3BOJICTBA XOJIOTHBIX OO,
KyIHHApHBIX W3ACNHHA, 3aKyCOK C YYeTOM TIIOTpeOHOCTH U
UMCIOIINXCS YCJIOBUIM XpaHEHWS;  OLCHUBATh KAadeCTBO W
0€30MacHOCTh CHIPBS, TPOAYKTOB, MAaTEPHUANOB; PACIPEICIATH
3aJaHusg MEKIY TMOAYHHCHHBIMH B COOTBETCTBHH C UX
kBanupuKanue; OOBSICHATh NpaBWia M JIEMOHCTPHPOBATh
npueMbl 0e30MacHOW IKCILTyaTallii, KOHTPOJIMPOBATh BBIOOP U
palyoHaIbHOE pa3MmelneHue Ha pabouem MecTe
MIPOMU3BO/ICTBEHHOTO WHBEHTaps u TEXHOJIOTUYECKOTO
000py/IOBaHUs TIOCY/bI, CHIPbS, MaTepUalioB B COOTBETCTBHH C
BHIOM paboT TpeOOBaHWUSAMH WHCTPYKIHH, PETIAMEHTOB,
CTaHJAPTOB YHCTOTHI, KOHTPOJHPOBATH COONIOACHUE IPABHII
TEXHUKA 0€30MIaCHOCTH, MOKapHOU O€30MaCHOCTH, OXPAHBI TPyIa
Ha pabodeM MecTe; KOHTPOIUPOBATh CBOCBPEMEHHOCTh TEKYyIICH
yOOpKH pPa0OYMX MECT B COOTBETCTBHH C HHCTPYKIHSAMH |
periIaMeHTaMH, CTaHIapTaMH YUCTOTEI, Pa3bICHATH
OTBETCTBEHHOCTbh 3a HECOOJIO/ICHHE CaHMTaPHO-TUTHEHUYECKUX
TpeOOBaHUH, TEXHUKH 0E€30MaCHOCTH, MOXKapHOH 0€30IMacHOCTH B
nporiecce padOThl; JEMOHCTPHUPOBATH MPHEMBI PAUOHATIBHOTO
pasMemeHusi o0opymoBaHUST Ha paboueM MecTe TI0Bapa;
KOHTPOJIUPOBATh, OCYLIECTBIISTH YIaKOBKY, MapKHPOBKY,
CKJIaTMpOBaHKE, HEUCIIOIB30BAHHBIX IOy ()aOpHUKaTOB, MUIIEBBIX
MPOAYKTOB ¢ y4deToMm TpeboBanuii mo Oe3omacHocTH (XACCII),
CPOKOB XpaHEHHs

- copMHUpOBaTh MPEICTABICHHS: O XUMHYECKOH COCTaBIISIOLIEH
€CTCCTBCHHOHAYYHOM KapTUHBI MHUpA, POJIA XUMUU B IO3HAHUMU
SIBIICHUI IPUPOJBI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYPHI
JMYHOCTH, €€ (yHKIIMOHAILHON IPaMOTHOCTH, HEOOXOIUMOM ISt
peLIeHHs IPaKTUUYECKUX

3amad M JIKOJOTHMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOECMY
310pOBBIO U IPUPOJHOM cpene;

- YMETh COOIIIOaTh TPaBHIa SKOJIOTHYECKH [IeIeco00pa3HOr0 OBEICHUS
B OBITY W TPYOOBOH AEATENHHOCTH B IIENSAX COXPAHEHHUS CBOETO
310pOBbsl U

OKpY’Karolleil MpUpPOAHON CpEAbl; YUUTHIBATh OMACHOCTh BO3JEUCTBUS
HA J)KUBBIC OPraHU3MBbl OIPEIECIICHHBIX BEIIECTB, IOHUMAs CMBICI
IIOKa3aTels MPEeNeIbHON JOIIyCTUMON KOHIICHTpaluu

- YMETbh OCO3HABaTh ONACHOCTb BO3/ICHCTBUS Ha JKUBBIE OPraHU3MBbI
OIIPEJICIICHHBIX BEIIECTB, IOHUMAasl CMBICII TI0KA3aTells IPeIeIbHON
JOITyCTUMOHN KOHIICHTPALWH, W TOSICHATh HAa IMPHMEPax CIOCOOBI
YMEHBILECHUS U INPEAOTBPALlEHUs MX BPEIHOTO BO3JEHCTBUS Ha
OpraHu3M 4YeJIoBeKa.

3Hanus: TpeOOBaHUS OXpaHbl TPYyHa, MOXKapHOW 0E30MacHOCTH,
TEXHUKH O0€30IaCHOCTH TP BBHINOJHEHHH pPadoT; CaHWTapHO-
TMTHMEHHYecKne TpeOoBaHMS K  IIpolleccaM  IPOM3BOJCTBA




HPOAYKIWH, B TOM YHCIIE TpeOOBAHHS CHCTEMBbl aHAIN3a, OLICHKH
W ympaBieHus —onacHeMu (akTopamu (cuctemsr XACCII);
METOIbl KOHTPOJA KadecTBa MOTy(paOpHKATOB, IHIIEBBIX
HPOIYKTOB; CIIOCOOBI U GOPMBI HHCTPYKTUPOBAHUS IIEPCOHANIA B
obmactu obecrieueHmst OE30MacHBIX YCIOBHH TpyHa, KadecTBa W
6e3omacHocTH 1oy (habpHKaTOB, MUIIEBBIX HPOJIYKTOB; BHUJBI,
Ha3Ha4YeHHE, npaBuiIa 6e30macHoi IKCIUTyaTallH
TEXHOJIOTUYECKOTO o0opynoBaHus, MIPOM3BOICTBEHHOTO
WHBEHTaps, HWHCTPYMEHTOB, BECOM3MEPUTEIBHBIX IPUOOPOB,
MOCyIbl M TMpaBWia yXoAa 3a HHUMH; IOCIIEI0BATENLHOCTh
BBINTOJTHEHHS TEXHOJIOTHYECKUX OTIepalvii;

TpeOOBaHMSA K JIMYHOH TUTMEHEe IepCoHana IPH IOIATOTOBKE
NPOW3BOACTBEHHOIO  WHBEHTapsT W KyXOHHOH  HOCYZBI;
BO3MOXKHBIC IIOCJICACTBUSl HAPYLICHHs CAHWUTAPUH W TUTUCHBI;
BUIBI, HasHauCHHWE, NpaBWIA INPHUMECHEHUS U 0Oe30IacHOro
XPaHEHUS YUCTSIIMX, MOIOIUX U AC3MHOULIUPYIOIUX CPEICTB;
NpaBWIa YTHIN3ALUK HEMUIICBBIX OTXOJOB; BHIbI, Ha3HAuCHHUE
YIIaKOBOYHBIX MaT€puajioB, CHOCO6I)I XpaHCHHUA ChIpbA U
IPOLYKTOB;  BMJbl  KYXOHHBIX  HOXEH, JpYruX BUJOB
WHCTPYMEHTOB, WHBEHTaps, MpaBuiia MOATOTOBKU MX K padoTe,
yXoda 3a HUMU U UX Ha3HAYCHUEC

I1IK 4.1 Opranu3oBbIBaTh
MIOJrOTOBKY PabO4nX MecCT,
000pyoBaHusL, CHIPBS,
MaTepuanoB A
MIPUTOTOBJICHUS XOJOAHBIX U
TOPSYHX CIIAIKUX OJIIO,
JIeCepTOB, HAITUTKOB B
COOTBETCTBUH C
MHCTPYKIMSAMH U
periiaMeHTaMH.

IIpakTHYecKuii ONBIT: OPraHU3alMU U TPOBEJACHUHN TTOATOTOBKU
pabounx MecT, TOATOTOBKH K paboTe u Ge30macHoi
9KCIUTyaTal[MH TEXHOJIOIHIECKOro 000pyI0BaHHS,
MPOU3BOICTBEHHOTO HHBEHTAPs, HHCTPYMEHTOB,
BECOM3MEPHTEIIbHBIX IPUOOPOB B COOTBETCTBHHU C HHCTPYKLUSIMH
U perjaMeHTaMu; 00eCIIieYeHUH HaJIUIusl IPOAYKTOB,

1oty habpuKaToB B COOTBETCTBUH C 3aKa30M, IUIAHOM pabOTHI 1
KOHTPOJIC MX XpAaHEHHs M pacXoJia C YYETOM pecypcocOepermKeH s

YMmeHusi: obecrieunBaTh HaJIMIHE, KOHTPOJINPOBATH XPAHEHHE,
pacxo]i MUIIEBBIX IPOIYKTOB U MaTEPHAIIOB C yUETOM
HOpPMAaTHUBOB, TPEOOBaHUI K 6€301MaCHOCTH; KOHTPOJIUPOBATH
POTAIMIO HEUCIIOJIB30BAaHHBIX MPOIYKTOB B IPOIIECCE
MIPOU3BOJICTBA; COCTABIIATH 3a8BKY W O0ECIIEUNBATH MOIyICHHUE
MIPOAYKTOB ISl IPOU3BOCTBA XOJIOJHBIX M TOPIUHMX CIAJKUX
01101, IECEpTOB, HAIIMUTKOB C Y4E€TOM MOTPEOHOCTH U
HUMEIOIIUXCS YCIOBUN XpaHEHMUS;

OLIEHMBATh Ka4eCTBO U OE30MACHOCTh CHIPbsI, TPOAYKTOB,
MaTepHUaoB; paclpeaeaTh 3aaHus MEXy IOJYMHEHHBIMU B
COOTBETCTBHHM C MX KBAIM(HKALUEH; OOBICHATH NpaBuia U

- chopMHPOBATH MPEICTABICHUS: O XUMHUYCCKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbI MHUPA, POJIA XUMUU B IO3HAHUU
SIBIICHUH TPUPOABI, B (POPMHPOBAHUH MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ ()YHKIIMOHAIBHON IrPaMOTHOCTH, HEOOXOUMOM ISt
peLIeHHs IPaKTUYECKUX

3ama4 M JIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
310pOBBIO U IPUPOJIHOM cpene;

- YMETh COOIII0OJaTh TPaBHIIa YKOJIOTHYECKH [IEIeco00pa3HOro OBEACHUS
B OBITY U TPYJOBOH AEATEIFHOCTH B IIETISIX COXPAHEHUS CBOETO
310pOBbsl U

OKpY’Karolleil MpUpPOAHOW CPEAbl; YUUTHIBATh OMACHOCTh BO3JEHCTBUS
HA J)KUBBIC OPraHU3Mbl OIPEIECIICHHBIX BEIIECTB, IOHUMAs CMBICI
TI0Ka3aTess NPeAesIbHOM Oy CTUMON KOHLEHTpaluu

- YMETbh OCO3HABaTh ONACHOCTb BO3JIEHCTBUS Ha KUBbIE OPraHU3MbI
OTNpeJIeNIEHHBIX BEIIECTB, IOHUMAas CMBICI TIOKa3aTelNsl peaeabHON
JOITyCTUMOMN KOHIICHTPALMU, U TOSCHATh HAa MPHUMEPax CHOCOOBI
YMEHBILIECHUS U IMPEAOTBpALlEHUs UX BPEIHOTO BO3JECHCTBUS Ha
OpraHu3M 4€JIOBEKa.




JIeMOHCTPHPOBATH IIPUEMBI O€30IIaCHON IKCIUTyaTalliH,
KOHTPOJIUPOBATh BEIOOD M PAllMOHATIBEHOE pa3sMelIeHHe Ha
pabodeM MecTe MPOU3BOCTBEHHOTO HHBEHTAPS U
TEXHOJIOTUYECKOro 000PYIOBaHHUS OCYABI, CHIPBS, MATEPHAIIOB B
COOTBETCTBHH C BUIOM PaboT TpeOOBaHHUAMU HHCTPYKLHH,
pErIaMeHTOB, CTAaHIAPTOB YUCTOTHI; KOHTPOJIHPOBATH
co0JTo/IeHIE TIPaBHJI TEXHUKN 0€3011aCHOCTH, TT0KapHOH
0€e301acHOCTH, OXpaHbl Tpyia Ha paboyeM MecTe;
KOHTPOJIMPOBATh CBOEBPEMEHHOCTb TEKYILEH yOOpKH pabounx
MECT B COOTBETCTBUH C HHCTPYKIHUSAMH U PErIaMEHTaMHU,
CTaHIapTaMU YKCTOTHI, Pa3bSICHITH OTBETCTBEHHOCTD 32
HECOOII0JICHNE CAHUTAPHO-TUTHEHNIECKAX TPeOOBaHMIA,
TEXHHUKH 0€30MaCHOCTH, TI0’KapHOH 0€30IIaCHOCTH B IIPOLIEcce
paboThL; IEMOHCTPUPOBATH IIPHEMBI PALIMOHATIBHOTO Pa3MELICHUS
obopynoBaHus Ha pabodeM MecTe IoBapa; KOHTPOJIUPOBATE,
OCYIIECTBISITh  YIAKOBKY, MAPKHPOBKY, CKJIaIUPOBaHUE,
HEHCIIOIb30BaHHBIX MOy (haOpUKaTOB, MUIIEBBIX IPOIYKTOB C
yueToM TpeboBanuii 1o 0ezomacuoctu (XACCII), cpokos
XpaHEeHUs

3Hanusi: TpeOOBaHUS OXpaHBI TPYJa, MOKAPHOH OE30MaCHOCTH,
TEXHUKA OC30MaCHOCTH IPH BBHIMOJIHECHUH padOT; CaHUTAPHO-
TUTHeHWYeckre TpeOoBaHMS K IpolieccaM IMPOU3BOICTBA
MIPOAYKIIMH, B TOM 4YHCIIe TPeOOBAHUS CUCTEMBI aHAJN3a, OLIEHKH
U ynpaeiaeHus: omacHeiMu (pakrtopamu (cuctembr XACCII);
METOIBl KOHTPOJIS KadecTBa IOJy(paOpHKATOB, ITHINEBBIX
MIPOJTYKTOB; CIOCOOBI U (pOPMBI MHCTPYKTUPOBAHHS NEpCcOHala B
obmactn obecrieueHuss OE30MacHBIX YCIOBHH TpyJa, KayecTBa W
6e3omacHoCcTH 10y (habpHKATOB, MHUIIEBBIX HPOIYKTOB; BHIBI,
Ha3Ha4YeHHE, npaBuiIa 6e30macHoi 9KCIUTyaTalH
TEXHOJIOTHYECKOTO 00opyI0BaHuS, IIPOU3BOJICTBEHHOTO
WHBEHTapsl, HWHCTPYMEHTOB, BECOM3MEPUTEIBbHBIX IMPUOOPOB,
Imocyipl M TIpaBWJa yXoJa 3a HHUMH; IIOCJIEI0BATEIbHOCTD
BBINIOJTHEHHS TEXHOJIOTHUECKHUX ONepaluii; TpeO0BaHMs K JIMIHON
TUTHEHE TIepCOHaNa NpPH TOATOTOBKE IPOU3BOJCTBEHHOIO
WHBEHTapsl M KyXOHHOW MOCYJbl;  BO3MOXKHbBIE IOCIEICTBUS
HapyIICHHUs] CAaHUTAPUX M THTHEHBI; BUJBI, Ha3HAUCHHE, ITpaBUIIa
NIPUMEHEHNsI W 0e301acHOr0 XPaHEHUS! YHCTSLIMX, MOIOIIUX U
Je3MHGHUIUPYIONINX CPENCTB; MPAaBUIIA yTHIIN3AINU HEMHUIEBBIX
OTXO/IOB; BHIBI, Ha3HAYEHHE YIAKOBOYHBIX MAaTEpHUAJIOB,
CHoco0bI XpaHEeHHs ChIPbs U MPOAYKTOB; BH/IbI KYXOHHBIX HOXKEH,




JOPYTUX BUIOB MHCTPYMEHTOB, MHBEHTApS, MPaBHUia MOATOTOBKU
UX K paboTe, yXo/1a 3a HIMHU U UX Ha3HAYCHHE

[IK 5.1. Opraan3oBBIBaTh
MTOJITOTOBKY pabodnx MecT,
000pyI0BaHUsI, CHIPHS,
MaTepHaoB s
HPUTOTOBJICHUS
xJ1€000YIIOYHBIX, MyYHBIX
KOHJUTEPCKUX U3JIEIUH
pa3HooOpa3HOTO
aCCOPTHMEHTA B
COOTBCTCTBHU C
HUHCTPYKLMAMH H
pernaMeHTaMu

IIpakTnyecknii  OnbIT: OpraHM3allii U  INPOBEACHUU
MTOJITOTOBKH Pa0OYMX MECT, MMOATOTOBKH K paboTe M Ge30macHOi
9KCIITyaTalix TEXHOJIOTHYECKOTO 00opynoBaHuUs,
MIPOU3BOICTBEHHOTO WHBEHTAaps, HHCTPYMEHTOB,

BECOM3MEPHUTENILHBIX TPUOOPOB B COOTBETCTBUH C MHCTPYKLIHUSIMHU
U periaMeHTaMu; 00ecleueHNH Halu49Ks KOHAUTEPCKOrO ChIphbs B
COOTBETCTBHUM C 3aKa3oM, IUIAHOM pabOTBl M KOHTpOJIE HX
XpaHEHHsT M pacxola C Y4YeTOM pecypcocOepekeHus u
obecrieueHnst 6€30MaCHOCTH

YMeHus: OLlCHUBAaTh HAJIUYUE PECYPCOB; COCTABIATH 3asBKY U
obecrieunBaTh MOJTYyYeHHE NPOAYKTOB (IO KOJIMYECTBY U
Ka4ecTBy) JUI1 TIPOM3BOACTBA  XJEOOOYIOUHBIX, MYYHBIX
KOHIUTEPCKUX H3JACNNH, B COOTBETCTBHMHM C 3aKa30M; OIICHHTH
Ka4ecTBO M O€30MacCHOCTh CHIPBSA, IPOLYKTOB, MAaTEpPHAJIOB;
pacIpeaennTh 3aJaHns MEeXly TOJYNHEHHBIMH B COOTBETCTBHUH C
nx KBanudukanuel; oOBSICHATH TpaBWiIa M JAEMOHCTPHPOBAThH
mpueMbl  0€30MacHON  JKCIUIyaTalldd  IPOM3BOICTBEHHOIO
WHBEHTaps U TEXHOJIOTHYECKOTO O0O0OpyNOBaHUS; Ppa3bsICHITH
OTBETCTBEHHOCTh 3a HECOOJIO/ICHHE CaHMTAPHO-TUTHEHUYECKUX
TpeOOoBaHUil, TEXHUKH 0€30MaCHOCTH, IOKapHOil 0e30MacHOCTH B
mporiecce paboThI;, AEMOHCTPHPOBATH IPHEMBI PAI[HOHAIBEHOTO
pasMenieHus 00OpyIOBaHMS Ha pabodeM MecTe KOHIMTEpa,
neKapsi; KOHTPOJIHMPOBaTh BHIOOP M PALMOHAIBHOE pa3MEIleHHE
Ha pabodyeM MecTe 00OpyIOBaHHS, MHBEHTAps, MOCYIBI, CHIPHS,
MaTepHalioB B COOTBETCTBHM C BHAOM paboT TpeOOBaHUSIMHU
WHCTPYKIMH, PErJIaMeHTOB, CTAHIAPTOB YUCTOTHI;
KOHTPOJIMPOBaTh CBOEBPEMEHHOCTh TeKylleld yOOpkH paboumx
MECT B COOTBETCTBUM C HWHCTPYKIUAMHU U pErilaMCHTaMu,
CTaHJapTaMH YHCTOTHI, KOHTPOJHPOBATH COOJIOJCHHE IPaBHII
TEXHUKHU 0€30MaCHOCTH, MOXKAPHOI 6€30MacHOCTH, OXpaHbl TpyJa
Ha pabodeM MecTe

3HaHus: TpeOOBaHUSI OXpaHBI TPYAa, MOXKApPHOH 0E30MacHOCTH,
TEXHUKU 0€30IaCHOCTH IIpU  BBINNOJHCHUH pa60T; CaHuTapHO-
TMTHEHHYecKne TpeOoBaHMS K IpolleccaM  IPOM3BOJCTBA
OpPOAYKIUM, B TOM YHCJIE€ CHCTEMa aHaiu3a, OLUEHKH U
ynpasieHust onacHeIMH (akTopamu (cucrema XACCII); meTos
KOHTpOJISI KayecTBa CBIPbS, IPOAYKTOB, KauyecTBa BBIIOJHCHHUS
pabOT NOAYMHEHHBIMH; Ba)XHOCTh IIOCTOSIHHOTO  KOHTPOJIS

- chopMHPOBATH TPEICTABICHHUA: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XHMHH B INO3HAHUH
SIBICHUH NpUPOBI, B (DOPMHUPOBAHWU MBINUICHHS W KYJIbTYPbI
JUYHOCTH, €€ (yHKIMOHAIFHON rPaMOTHOCTH, HEOOXOIUMOM AT
pelIeHus TPaKTUIECKUX

3a7a4 ¥ JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U MPUPOIHOI cpere;

- YMCTb CO6J'IIOZ[aTL IpaBuJia 9KOJIOI'M4€CKU uenecooGpa3H0ro IMOBECACHUA

B OBITY M TPYIOBOH AEATEIBHOCTH B LENAX COXPAHEHHUS CBOETO
3II0POBbST U

OKpY’KaloIIeH NPUPOTHON Cpenbl; YUUTHIBATH ONACHOCTh BO3ICHCTBUS

Ha )KMBBIE OPI'aHU3MBI OIPEIEICHHBIX BELICCTB, IIOHMMAas CMBICI
MoKas3aTensl MPeaeIbHON JOMYCTUMOM KOHIIEHTPpaluu

- YMETb OCO3HABATh ONMACHOCTb BO3JEHCTBUS HA )KUBBIE OPraHU3MBI
OIpEIEICHHBIX BEIIECTB, IOHUMAas CMBICI ITOKa3aTels NPEeAEIbHON
JOIMYCTUMOH KOHICHTPAINH, W TOSACHATh Ha TPHMEpax CIOCOOBI
YMEHBILICHUS U INPENOTBPALLEHUS UX BPEIHOIO BO3JEHCTBUSA HA
OpraHU3M YeNOBEKa.




KauecTBa IPOLECCOB IPHUIOTOBICHHS W TOTOBOH IPOXYKLHH;
crocoOsl u (OpPMBI MHCTPYKTUPOBAHHA IIEpCOHANa B 00JacTu
obecrieueHHs  KadecTBAa W OE30MACHOCTH  KOHIUTEPCKOU
NPOIYKIHWH COOCTBEHHOTO MPOW3BOACTBA M  IOCIEAYIOIICH
MPOBEPKH NOHUMAHHSA IIEPCOHATIOM CBOCH OTBETCTBEHHOCTH
TpeOOBaHUSI OXpaHBl TpyAa, IOXAPHOW Oe30macHOCTH U
MIPOM3BOJICTBEHHO!N CaHUTapuM B OpPTraHM3allMM MHUTAHMS; BUIBI,
Ha3Ha4YeHHE, npaBuiIa 6e30macHoi 9KCIUTyaTalH
TEXHOJIOTUYECKOTO o0opynoBaHus, MIPOM3BOICTBEHHOTO
WHBEHTapsl, HWHCTPYMEHTOB, BECOM3MEPUTEIBbHBIX IPUOOPOB,
MOCYIbl M TMpaBWiIa yXoAa 3a HHUMH; IMOCIIEI0BATENLHOCTh
BBINIOJIHGHUS ~ TEXHOJOTHMYECKMX  ONepanuil, COBPEMECHHEIC
METOJIbl, TEXHUKa 00pabOTKH, MOJATOTOBKH CHIPbS U IPOIYKTOB;
BO3MOXKHBIE TIOCITICICTBHS HAPYIICHNS CAHUTAPUH ¥ TUTUCHBI;
TpeOOBaHMS K JIMYHOH TUTHEHE IepCoHaNa IPH IOIATOTOBKE
NPOU3BOACTBEHHOTO HWHBEHTApsi M KYXOHHOW IOCYABI; BHJBI,
Ha3HauYeHWe, NpaBHJa HPUMEHCHHS M Oe30I1aCHOTO XpaHCHHs
YUCTSILIMX,  MOIOIIMX M JAE3UHQUIUPYIOIIMX  CPEICTB,
NpeHa3HAYCHHBIX JUIS TTOCIIEIYIOIEr0 UCTIOIb30BaHMs; ITPpaBuIIa
YTWIN3aLUUU OTX0/I0B;

BUJIBI, Ha3HA4YCHUC YIIaKOBOYHBIX MaTepuaioB, CHOCO6I:I
XpaHCHHA CbIpbA W NPOAYKTOB; BHWAbl, Ha3HAYCHUEC IIpaBUIa
9KCIUTyaTallMi 000PYIOBaHU ISl YIIAKOBKH; CIIOCOOBI U ITpaBHJIa
KOMIUICKTOBAHUS, YIIAKOBKHM Ha BEIHOC TOTOBBIX XJI1€000YIIOUHBIX,
MYYHBIX KOHIUTSPCKUX M3JCIHI




2. CTpyKTYpa U cofepxaHue 001eo0pa3oBaTeIbHOM IUCHUIIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4eOHO# padoThl

Bup yueOHoii padoThl

Oo0BbeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 144
B T.4.

OcHoBHOE coep:kaHue 102
Bt u

TeopeTuIecKoe 00ydIeHHe 54
MIPaKTUYECKHUE 3aHITUS 26
KoHTposibHBIE PabOTHI 8
J1a00paTOPHBIE 3aHATHS 14
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COIePIKAHHE 36
(conmeprkaHue MPUKIAHOTO MOIYJIS)

B T.u.

TeopeTudIecKkoe 00ydIeHue 10
MPAKTUYECKUE 3aHATUS 14
JlaGopaTopHbIe 3aHATHS 6
[IpomexyTrounas aTTectanus (IK3aMeH) 6




2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIMHBI

HaumeHoBaHue Conep:kanue y4yeOHOro marepuasa (OCHOBHOe W HNpodeccMoHAILHOOPHMEHTHPOBaHHOE), | O0bem | @opmupyem
pa3/1esioB U TeM JIa0opaToOpHbIE U MPAKTHYECKUE 3aHATHSL, IPUKJIATHOI MOAYJ/Ib (IPH HAJTUYUN) 4acoB | ble
KOMIIeTeHIH
U
1 2 3 4
OcHoBHoOe cogepkaHue
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 8 OK 01
Tema 1.1. OcHOBHOe coiep:KaHue 6
Crpoenne aTomoB Teopernueckoe 00yuenue 4
XHMHYCCKHAX CoBpemeHHass Mojielb CTpoeHUs aToMa. CHUMBOJIMYECKUH SI3BIK XUMHH. XUMUYECKHM 2
JIEMEHTOB 1 SIEMEHT. DIEeKTpOoHHas KoHpurypauus aroma. Kiaccuukanus XUMHYECKUX DIEMEHTOB (S-
fipupoaa , Pp-, d-a;memenTsI). I30TOMBI, OCHOBHOE U BO30Y)KICHHOE COCTOSIHUE aTOMa, THOPUAN3AIHSI
XHMUHECKOH aTOMHBIX opOuTasiell. BajneHTHbIE 31eKTpOHBI. BaneHTHOCTD.
CBSI3U
DNEeKTpOHHAsl TPUPOJA XUMUUYECKOU CBSA3U. DJIEKTPOOTPUIATEIHHOCTh. BHUIBI XUMHYECKOM 2

CBsI3U (KOBaJCHTHAsi, MOHHAs, METaJUITMYeCcKas, BOJOPOJIHAS) U CITIOCOOBI €€ 00pa3oBaHus

IIpakTHYKCKHE 3aHATHS 2

Perenne nmpakTuieckux 3aJjaHUil Ha COCTaBIIEHUE dJIEKTPOHHO-Tpaduieckux GopmMy 2

sanemMeHToB 14 nepuonoB. PeleHue 3anaHuii Ha MCHOJIB30BAaHUE XMMHYECKOW CHMBOJIMKH

Y Ha3BaHUM COEJUHEHUN 110 HOMEHKJIATYPE MEKIYHapOIHOIO COK03a TEOPETUYECKOM M

MPUKJIATHON XMMHH W TPUBUAIBHBIX HA3BaHWH JJII COCTaBJICHHS XUMHUYECCKHX (OPMYIT

JIBYXaTOMHBIX COEIMHEHUN (OKCHAOB, CYIb(PUAOB, TUAPHUIOB U T.I1.) U IPYTHX

HEOPTraHWYECKUX COCTMHEHUI OTIEIHHBIX KJIACCOB. DJIEMEHTOB U WX COEAMHEHUN B

COOTBETCTBUU C MOJ0KeHUEM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 OK 02
Iepuonnueckuii IIpakTHYeckue 3aHATHSA 2 OK 01




3aKO0H M TAa0JHIA
JI.A. MenaeieeBa

Ilepuoanueckas cucrema xumuueckux aneMeHToB .M. Menaeneesa. ®U3nuecKkuid CMbICIT
[Tepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBONCTB
XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH ITPOCTHIX U CIOKHBIX BEHIECTB B COOTBETCTBUU C
MOJIOKEHUEM XMMUYECKOT0 AieMenTa B lleproauyeckoit cucteme. MupoBO33peHUYECKOE U
Hay4dHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Ipornossr [I.11. Menneneesa.
OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3aIUIO
XUMHYECKHX 3JIEMEHTOB «MeTtayuinueckre / HeMeTaJUTMUeCKre CBOMCTBA, AIEKTPOOTPH -
LATEIbHOCTh XUMHYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOCHUEM U
MIOJIOXKEHUEM B MIEPUOMUYECKON cucTeMe XxuMudeckux anemenTos J[.M. MenneneeBa»

Pa3nes 2. Xumnueckue peakuumn

Tema 2.1. Tunsl
XHUMHYECKUX
peakuuii

OcHoBHOE CoICpKaHuE

Teopernueckoe o0yueHue

Krnaccupukanus ¥ THIIBI XUMUYECKHX pEAKIMA C y4acTHeM HEOPTaHHYECKUX BEIIECTB.
KonnuecTBeHHsle oTHOmIEHUST B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U
pacyeTsl MO ypaBHEHUSAM XMMHYECKUX peakiuid. Moyib Kak eIrHHUIIa KOJIMYEeCTBa BEIIECTBA.
MonsipHasi Mmacca. 3aKOHBI COXPAHEHHUS MacChl U SHEPruu. 3aKoH ABoraapo. MosipHbIil 00beM
ra3zoB. OTHOCUTEIbHAs IUIOTHOCTD I'a30B.

Peakunu koMmIiekcooOpa3oBaHHUS C YYacTHEM HEOPraHMYeCKHX BeUIeCTB (Ha Mpumepe
TUAPOKCOKOMIUIEKCOB ITMHKA U QJTFOMUHUS).

NN

IIpakTHyeckne 3aHATHA:

CocraBrieHue ypaBHEHUHN PeaKIuii COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIIeHUs], 0OMeHa. Y paBHEHUS
peakuuii TOpeHusi, HOHHOr0 0OMeHa, OKUCIIEHUSI-BOCCTAHOBIICHHUSL.

Pacuer KOTMYECTBEHHBIX XapaKTEPUCTHUK NCXOIHBIX BEIIECTB U POAYKTOB peakuuu. Pacyer
KOJINYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEaKLMU COeTMHEHUS, €CIIU OJHO U3 BELIECTB JaHO
B M30BITKE W/UIIU COAEPKUT NpuMecH. PacueT MaccoBoil uim o0beMHOMN A0JIM BBIXOJIa MPOAYKTA
PEaKIMU COSAMHEHUS OT TEOPETUYECKH BO3ZMOKHOTO0. PacueT 00 beMHBIX OTHOILICHHI I'a30B.
Pacuet maccel (00beM, KOTMYECTBO BEIIECTBA) IPOIYKTA PEAKITUU, €CITH OJTHO M3 BEUIECTB JaHO
B BUJIE PACTBOpA C OTpeIeIeHHOM MacCOBOM J0J1el paCTBOPEHHOT'O BEIECTBA.

YPaBHeHI/ISI OKHCJICHHUSA-BOCCTaHOBJICHUS. CTeneHp okucineHusI. OKHUCINTENIhF 1 BOCCTAHOBHUTEIb.
OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKknuuu B IIpupoJac, NpOU3BOJACTBCHHBIX ITPOLCCCAX U
KUBHCACATCIbHOCTH OPraHU3MOB.

OK 01




OKHUCIUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIIMAN cpe/bl. COCTaBI€HHE U YpaBHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM DJIEKTPOHHOTO OanaHca. Tunu4Hbie
HEOPraHMYECKNE OKUCIIUTENN U BOCCTAHOBUTENN. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH.

Tema 2.2. OcHoBHOe coJep:kaHue 4 0K 01
JaekTpoauTHYecKasi | TeopeTnueckoe 00ydeHHe 2 0K 04
AUCCOHALMS U . 2
06 Teopus 2neKTpoIUTHYECKON Auccoranuu. FoHbI. DIeKTPOINThI, HEAJIEKTPOIuThL. Peakunu

HOHHBII 00MeH o

HOHHOTO oOMeHa. CoCTaBJICHHE PEAKIMii MOHHOTO OOMEHa IyTeM COCTaBIICHUS HX TOJTHBIX

U COKpAIICHHbIX HOHHBIX ypaBHEHUH. KuCIOTHO-OCHOBHBIE peakluu. 3aJaHusl Ha COCTAaBIICHUE

VOHHBIX pEaKLHil

JlabopaTropHble 3aHATHUS

JlaGopaTopHas pabota “THUITbl XHMHUYECKUX pEaKIuii”.

Hccnenoanue TUNOB (MO COCTaBY M KOJMYECTBY HCXOIHBIX M OOpa3yIOIIUXCsS BEIIECTB) U

MPU3HAKOB XUMUYECKUX peakiuil. [IpoBeaenne peakiuii HOHHOTO 0OOMEHa, OIPEEICHNUE CPEIbI

BOJIHBIX PAaCTBOPOB. 3a/IaHUS HA COCTABJICHUE HOHHBIX PEaKIIHiA
KonTposbHas CtpoeHue BelecTBa U XUMUYECKUE PEaKIINH 2
pabora 1
Pa3pnen 3. CtpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB 20
Tema 3.1. OcHoBHOeE coiep:KaHue 4 OK 01
Kaaccuduxauusi, | Teopernueckoe oGyqdenune 2 OK 02
HOMEHKJIATYpa U - 2
CTpoenHe [Ipenmet Heoprannyeckoit xumun. Knaccudukanus Heopraunueckux BemiecTs. [IpocTeie u

KHBIC B TBa. OCHOBHBIE K Bl CJIOKHBIX B TB (OKCHJIBI
HeOpraHMYECKUX cIIo e BemectBa. OCHO € KJIaCCHI CJIO eniecTB (OKCUIBI, THAPOKCUIBI, KHCIIOTHI,

COJIH).

BellecTB

HOMGHKJ’IaTypa M Ha3BAaHUC HCOPraHWYCCKUX BCIICCTB UCXOO U3 UX XUMHYECKON (bOpMYJ'H)I NN
COCTaBJICHHE XUMUYECKON (hOPMYIIBI HCXO/IS U3 HA3BaHMsI BEIIECTBA MO MEXIYHAPOIHOMN WK
TPUBHUAJILHOW HOMEHKJIAType.

MexmonekynsapHble B3aumoieicTBus. KpuctamnoruapaTrsl. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopHbie BemiecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHAsl, MOHHAs, METAJUTHUECKast ). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUMA
KpUCTATNYECKON pemeTKu. [IpuanHbsl MHOT0OOpa3Hsl BEIeCTB.

CoBpeMeHHbIE MPEACTABICHUS O CTPOSHUU TBEP/BIX, JKUIKUX U Tra3000pa3HBIX BemlecTB. JKuakue
KPUCTAJUIBL.




IIpakTHYecKkHe 3aHATHSA:

Pemrenue 3a1au Ha pacueT MaccoBOM 10U (Macchl) XUMUYECKOTO AJIeMEeHTa (COeAMHEHNS) B
MoJIeKyJie (CMech).

Pemenne npakTuyeckux 3aJaHuil Mo KjIaccUPUKAUU, HOMEHKJIATYpe U XUMUYECKUM (hopMyliam
HCOPraHNYCCKUX BCUICCTB PaA3JIMYHBIX KJIACCOB (HaSBIBaTL " COCTaBJIATH (bOpMy.HBI
XUMHUYECKHUX BEIIECTB, OMpPENESITh MPUHAAICKHOCTh K Kaccy).

HcTouHuKM XMMUYECKOM MH(popmauuu (HaydHas U ydeOHO-HayuyHas JMTeparypa, CpeicTBa
MaccoBoii nHpopmanuu, cetb MIuTepHet u apyrue). Ilonck nHGpOpMaLuy Mo Ha3BaHUAM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (OpMYJIaM.

Tema 3.2.
dPusuko-
XHMHYECKHe
CBOMCTBA
HEOPraHU4eCcKHX
BelecTB

OcHoBHOE€ CoAcCpKaHuEC

12

TeopeaneCKoe oﬁyqe}me

MerTansl. O6H_[I/Ie (1)I/ISI/IIICCKI/IC A XMMHUYECKHE CBOMcTBa MeTauioB. CrocoObI MOJIYUCHUA.
3HaueHUE METAIJIOB M HEMETAIOB B npupoac M XU3HCACATCIbHOCTU YCJIOBCKAa U
OpraHu3MoB. KOppOL’»I/IH MCTAJIJIOB: BUAbI KOPPO3HH, CIIOCOOBI 3allIUThI MCTAJLJIOB OT KOPPO3HUU

Hemeramnbl. OOmue Qu3nueckue U XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THNHMYHBIE CBOMCTBa
HemetaiioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIaTypa COeIMHEHNH HEMETAJLIOB.
KpyroBopoTbl OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/IHOB, THAPOKCHUAOB,
KHCJIOT, colieil u )Ip) BaKOHOMepHOCTI/I B U3MECHEHUM CBOMCTB IMMPOCTBIX BCHIECCTB, BOAOPOAHBIX
COGHHHGHHﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

IIpakTHYecKkue 3aHATHA

CocraBiieHrne ypaBHEHHH XMMHYECKHMX PEaKLIUHA C y4yacTHEM IPOCThIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAIJIOB M HEMETAUIOB; OKCHJIOB METAJUIOB, HEMETANIOB U
aM(}OTEpPHBIX JJIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBAHUH M aM(OTEpHBIX THIPOKCHIOB; HEOPraHWYECKHUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne nmpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUUECKHUX 3aJaHUN Ha CBOMCTBA, COCTaB,
MoJlydeHHue | 0€30IacHOe MCIOIb30BaHHE BaXKHEHIINX HEOPraHMYECKHX BEIIEeCTB B OBITY U
IIPAKTUYECKON JESITEIbHOCTH YEJI0BEKA

JlabGoparopHoe 3aHsiTHE

OK 01
OK 02




JlaGopatopHas paboTta «CBOICTBa METAINIOB U HEMETAIIJIOB. 2

HWccrenoBanue pU3HIECKUX U XUMHUYECKUX CBOMCTB METAIUIOB M HEMETA/LIOB. Perienne

SKCIEPUMEHTAIIBHBIX 3a/1a4 110 CBOMCTBAM XHMUYECKAM CBOMCTBAM METAUIOB M HEMETAILIOB,

[0 PACIO3HABAHHMIO W TOJYYCHHUIO COCJANHEHHH METAIIOB M HEMETAJLIOB.
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
ITpousBoacTBO Teopernyeckoe odyueHne 1 OK 02
HEOPraHMYECKMX | OQuue mpeacTaBiIeHUss O MPOMBIIIIEHHBIX CIIOCO0AX IONYyYEHUS] XMMHUYECKMX BEIIECTB (Ha 1 OK 04
BEIIECTB. npUMepe MPOM3BOICTBA AMMUAKA, CEPHOU KHCIIOTHI).
3navenue UYepHast W LBETHas MeTaIyprus. IIpakTHdyeckoe NPUMEHEHHE DIIEKTPOIM3a JJIs IOIyYCHHUS
W NIpUMEHeHne IIEJIOYHBIX, IIEJIOYHO3EMENIBHBIX METALIOB U amoMUHUA. CTEKIIO U CHIIMKATHAS
ObLITY U Ha MIPOMBIIIICHHOCTD.
PpON3BOACTBE [TpobiiemMa OTXO0JI0B ¥ TI0GOYHBIX MIPOIYKTOB.

IIpakTHYeckne 3aHATHS 1

PelieHre MpakTHKO-OPUEHTHPOBAHHBIX 3aJIaHUIM O POJIM HEOPTraHMYECKONH XMMHH B Pa3sBUTHH 1

MEMIIMHBI, CO3/IaHHH HOBBIX MaTEPHAJIOB (B CTPOUTEIBCTBE M JIP. OTPACIISAX TPOMBIILIEHHOCTH),

HOBBIX HCTOYHHKOB SHEPTUH (AIbTEPHATHBHBIE WCTOYHMKU SHEPTHH) B PEUICHUU TPOOIEM

HKOJIOTHYECKOM, DHEPreTHYECKOH W MHIIEBON 0€30IaCHOCTH.
KonTpoubnas CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
pabora 2
Pa3nesn 4. CtpoeHue U cBOiicTBA OPraHMYeCKUX BelleCTB 40
Tema 4.1. OcHoBHoOe cogepkaHue 4 OK 01
Kaaccnpukanus,
cTpoenue u Teopernueckoe o0yuenue 2
HOMEHKIATYpa [IpeamMer opraHnueckoil XMMHH. B3aMOCBSI3b HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB. 2
gglrl?;y;:eCKnx XUMHYECKOEe CTPOCHHE KaK MOPSIOK COCJAWHEHHS aTOMOB B MOJEKYJE COTJIACHO HX

BaJICHTHOCTH. OCHOBHBIE M10JIO)KEHNS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUUECKUX
coenquHeHnil A.M. bytnepoBa. YriepoaHblil CKeJleT OpraHuYECKON MOJIEeKyibl. MomeKkyspHble
U CTPYKTYpHBIE (pa3BepHYThIE, COKpAIIEHHbIE) XUMHUYECKHE (DOPMYIIBI.

3aBUCHMOCTb CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTpOEHHs Mojekyn. M3omepusa u
U30Mephl (CTPYKTYpHas, TeoMeTpuueckas (Iuc-Tpanc-uzomepus). KpatHocTs Xxumuueckon
cBsi3u. [lonsaTre o pyHkimoHansHOU rpynme. [IpuHIuns! KnaccupuKauy OpraHndeckux




coeMHEHUH. MexXTyHapo1Hass HOMEHKIIATypa U MIPUHIIAIIBI HOMEHKJIATYPhl OPTaHUYECKUX
COCTUHEHUN.

HpaKaneCRne 3aHATHSA

HoMmeHkiatypa OpraHMYeCKMX COCIMHEHHH OTACIBHBIX KJIACCOB (HACBINICHHEBIC,
HCHACHIIICHHBIC W apOMAaTHUYECKUE YIIICBOIAOPOIbI, CHUPTHI, (PEHOJIBI, albJACTHIbI, KETOHBI,
KapOOHOBBIC KHCIIOTBI U JP.)

CocraBiieHHE TOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYECKHX BEIECTB
OTJENIbHBIX KJIACCOB, MCIOJNB3Ysl UX Ha3BaHHs IO CHCTEMATUYECKOH W TPUBHAIBHOU
HOMEHKJIaType (3TUJICH, alleTUIICH, TIIMIEpUH, (eHOd, (OopMalbIerill, YKCyCHas KHCJIOTa,
rmiH). Pacdersl mpocteiiiied (popMyIibl OpraHMYecKOr MOJICKYJIbI, UCXOSl U3 AJIEMEHTHOTO
cocrana (B %)

Tema 4.2 CBoiicTBa
OpPraHuYecKux
coeIMHEeHU

OcHOBHOe coiep:KaHue

30

Teopernueckoe o0yueHue

24

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCTUHEHHUH OTAEIbHBIX KIIACCOB
(ocobeHnHOCTH KIIacCU(pUKALUU 1 HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKHM psif U
obmas popmyna; usomepusi; GU3NUECKUE CBONCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI
MOJIyYEHUs):

— TIpelleNIbHBIC YTIIEBOOPO/BI (aTKaHBl M IMKIIOATIKaHBI). ['OpeHre MeTaHa Kak OJWH W3
OCHOBHBIX UCTOYHUKOB TEILJIa B TIPOMBIIUICHHOCTH U OBITY. CBOWMCTBA IPUPOTHBIX
YIIJIEBOAOPOIOB, HAXOXKIEHUE B IPUPO/IE U IPUMEHEHNE alIKaHOB;

— HemnpeAenbHble (aJKEHbI, aIKUHBl U aJKaJUuCHbl) U apOMAaTHYECKHUE YIJIEBOJOPOJIbI.
I'openue anernieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJI CBAPKHU U PE3KH
METAJIJIOB

— KUCIIOPOJICOJepKAIIIE COSTUHEHNUS (CIIUPTHI U (PeHOIIBbI, KApOOHOBBIE KUCIOTHI U 3(UPHI,
aNbJETUbl U KETOHBI, JKUPBI, YrieBoabl). IIpakTuueckoe NMpUMEHEHUE STUIIEHIVIMKOJI,
rIMIepuHa, (eHona.

[Tpumenenue Qopmainbaeruia, aneraibIeruja, YKCyCHOH KHCIOThl. MblUla Kak COJU
BBICHIMX KapOOHOBBIX KHCJIOT. Moolie cBOCTBa MbLIa

10

— a30TcoAcpiKalue COCAUHCHUA (aMI/IHLI 1 aMHHOKHCJIOTHI, 6CJIKI/I).

OK 01
OKO02




Knaccudukanmst 1 0coOEHHOCTH OpraHUYeCKUX peakiuid. Peakiimonnsie ieHTpsl. Pagukaies.
[TepBoHavanbHbIE MOHATHS O TUIIAX U MEXaHU3MAaX OPTaHUYECKUX PEaKIUil.

IIpakTH4eckoe 3aHsATHE! 4
Pemenue nenovek npeppaiieHuil Ha TEHETUUECKYIO CBSA3b MEKY KJlacCaMH OPraHUYeCKUX 4
COCIMHEHUH C COCTABJICHUEM HAa3BaHUM OPraHUYECKUX COCAMHEHUH 10 TPUBUAIBLHON WIH
MEX1YHapOJAHOM CUCTEMaTUYeCKOW HOMEHKIAType. PelieHne pacueTHbIX 3a/1a4 10 ypaBHEHUSAM
peaxkuuii C y4uacTueM OpraHMYECKUX BEIIECTB. PerleHne pacueTHbIX 3a1a4 C UCIIOJIb30BAaHUEM
IUIOTHOCTH T'a30B 10 BOJIOPOY U BO3YyXY
JlabopaTropHoe 3aHsITHE 2
JIaboparopHas pabota «llonydyeHue 3TuieHa U U3y4yeHHe ero CBOMCTBY. 2
[Tony4yenue 3THI€HA U3 3TAHOJA B 1a00PaTOPUU U U3YYEHHUE ero (PU3MUECKUX U XUMUUYECKUX
cBoiicTB. CocTaBiieHUE peaKkIMi MPUCOETUHEHNS M OKUCIIEHUS Ha IpUMeEpe 3TUJICHA.
Tema 4.3. OcHoBHOe coJep:kaHue 6 OK 02
Opranunyeckue Teopernueckoe ooyuenue 4 OK 04
BelllecTBa B
JKU3HedesiTeIbHocTH | PAOOpraHuyeckue coenunenus. [IpumeHenne u Onosnoruyeckas poib yrJeBOOB. 2
N OxucneHue yriaeBoioB — UCTOYHUK 3HEPIMU JKMBBIX OpraHuzMoB. OOnacTv NpUMEHEHUs
Tpou3BoaCTRO M aMHHOKUCIOT. [TpeBpaiieHust GEIKOB MUINKM B OpraHU3ME. Bunonomqecxne ¢byHKIMN
e ——— OenKoB. VEI/IOJ'IOFI/IIIGCKI/IG ¢GyHKIMY )XKUpoB. Posib opraHryueckoil XMMUHU B peLIEHUH MPoOIemM
nuieBoi 6e3onacHocTy HykileHHOBBIE KUCIOTHI: COCTaB U cTpoeHue. CTpoeHue HyKJIEOTHIOB.
OpTaHIHCCKuX Cocras nykienHoBbix kucioT (JJHK, PHK). Ponp Hyk/1eHHOBBIX KUCIIOT B )KU3HEEATEIbHOCTH
BEIIECTE B OpPraHu3MOB.
MPOMBIIIIEHHOCTH | T]161350/1CTBO OPraHMYECKMX BENIECTB: MPOM3BOJCTBO METAHONA, MepepaboTka HedTH. 2

ITonuaTHiieH Kak KPpYNMHOTOHHAXHBIM MIPOAYKT XUMUYECKOT0 Ipou3BoaACcTBa. [[puMenenue
stuineHa. [[pon3BOACTBO M MPUMEHEHNE KaydyKa U PE3UHBI.

CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOKCTBRA. [IpakTHueckoe
WCITOJIb30BAaHNE BOJIOKOH.

CuHTeTHYeCKHE MIICHKU: U30JISIIHS TSl IPOBOIOB, MEMOPAHBI JIJIsl OTIPECHEHUSI BOJIBI,
3aIUTHBIC TUICHKH TSI aBTOMOOMIICH, TJIACTBIPU, XUPYprudecKkrue MOBs3KUA. HoBbie
TEXHOJIOTHUM JAJIBHENIIErO0 COBEPILICHCTBOBAHUS MTOJMMEPHBIX MaTEPUAIIOB.

Ponp opranndeckoit XuMuu B pelieHur po0IeM dHEPTreTHIECKON 0€30IacCHOCTH, B Pa3BUTHHU
MEAWIIMHBI, CO3JTaHUN HOBBIX MaTepUaIOB, HOBBIX HCTOYHUKOB SHEPTUU (aTbTepHATUBHBIC




VICTOYHUKU YHEPTHH).

IIpakTn4yeckoe 3ansiTue

Pemrenne IMPAKTUKO-OPHUECHTUPOBAHHBIX 3aﬂaHHﬁ 110 COCTAaBJICHHUIO XUMHWYCCKHUX peaKHHﬁ,
OTpAXKAIOIMUX XUMHUYCCKYIO AKTUBHOCTb OPTaHUYCCKUX COCI[I/IHGHI/Iﬁ B pa3JIMYHBIX Cpcaax
(HpI/IpOI[HBIX, 6I/IOJ'IOFI/ILIGCKI/IX, TCXHOI'CHHBIX

KonTposabHas
pabora 3

CtpyKTypa U CBOICTBa OPraHUYECKUX BEIECTB

Paznen S Kuneruueckue u TepMOJUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui

Tema 5.1 OcHOBHOe€ cojiep:KaHHe OK 01
Kunernueckue OK 02
32KOHOMEPHOCTH Teopernueckoe o0yuenue:
POTEKAHUS Xumudeckue peakuuu. Kinaccudukanus XMMHYECKMX pPeakluii: Mo (pa3soBOMY COCTaBy
XHMHYECKAX (rOMOTEHHBIE ¥ TETEPOTEHHBIE), TI0 UCIIOIb30BAHUIO KATAIN3aTOpa (KATATHTHYECKHE U
peaxunu HekatanuTrdeckue). CKOpOCTh pPeakify, €€ 3aBUCUMOCTbD OT Pa3IMYHbIX (PaKTOPOB: IPUPOIBI
pearupyromunx BenlecTB, KOHIIEHTPAIIMH PearupyroliuX BEIIeCTB, TEMIIEPATyPHI (IPABHIIO
Bant-T'odda), mmoniaay peakimoHHOH MOBEPXHOCTH, HATMYHSA KaTaau3aropa. Poib
KaTaJIn3aTOPOB B MIPUPOJIE U TIPOMBIIIIEHHOM MTPOM3BOJICTBE.
OHeprus akTUBalUU. AKTUBUPOBaHHbIN KoMIuleke. KaTanuzaTops! u katanus. Ponb
KaTaJIn3aTOPOB B MIPHUPOJIE U IPOMBIIIJICHHOM ITPOU3BOJICTBE.
Tema 5.2. OK 01
Tepmoaunamuveckune OcHoBHoe coaepranue OK 02
3aKOHOMEPHOCTH Teopernueckoe o0yueHune
23;;111?‘1 Knaccudukanus XMMHUECKUX peakluii: Mo TerioBoMy 3¢ (deKTy (3K30- U SHAOTEPMUUYECKUE),
pearimii. oOpatumocTi (0OpaTUMble U HEOOpaTUMBIE). TGHHOBEIe 3¢ deKThl XUMUYECKUX pPEaKLu.
PaBHOBeCHE Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh peakiuil. XUMUYECKOe PaBHOBECHE H €ro
XHMHYECKIX CMEIlEHHE TOJ ACUCTBUEM DPA3IUYHBIX (PAKTOPOB (KOHIEHTpAIMsS PEareHTOB WU
peakcuii NPOJYKTOB pPEaKIWH, IaBICHHE, TeMIepaTypa) IUIs CO3JaHUS ONTHMAaTbHBIX YCIOBUI

MPOTEKAHUsI XUMHUYECKUX MporieccoB. [loHaTHE 00 SHTANBIUU M SHTPONUHU. DHEPTHUS
['u66ca. 3akon I'ecca m cineacTBus w3 Hero. Ponb cMmelieHus paBHOBECHS B
TEXHOJIOTHYECKHX MPOIECCaXx.




HpaKaneCRne 3aHATHSA

[Mpuniun Jle atense. BnusHue pa3nuyabix (akToOpoB HA U3MEHEHUE PABHOBECHS XUMUH-
YECKUX peakUuni. 3aKOH JEHCTBYIOIIMX MAacC M KOHCTaHTa XMMHMYECKOTO PaBHOBECHS.
PacueTbl paBHOBECHBIX KOHLEHTPALUMI pearupyrolyx BEIECTB U IPOAYKTOB PEaKIIUi.
Pacuets! TennoBoro a¢dexra peakuuu. Pemenne npakTHKO-OPUEHTHUPOBAHHBIX 3a/laHUI Ha
npuMeHenue npuHnuna Jle-Illarense mig HaxO0KIECHUs HANPABICHUS CMELIEHUS
paBHOBECHs] XMMHUYECKOM peaklUM M aHalu3 (aKTOpOB, BIUSIOIIMX Ha CMEILEHHE
XUMHUYECKOIO PaBHOBECHS.

JlabopaTropHble padoThbI

«M3yueHue BIMAHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIMU U CMEIICHNE
XUMHUYECKOIO PAaBHOBECHUSI.

HccenenoBanue BIMSHUS M3MEHEHMS KOHIICHTPALMM BEIIECTB, PEAKLHUHM CPEAbl U
TEMIIEPATYpbl HAa CMEILEHUE XUMHUUYECKOT0 paBHOBeCHs. CpaBHEHHE MIOJIy4YEHHBIX
pe3yabTaTOB C TEOPETUYECKU TPOTHO3UPYEMBIMH Ha OCHOBE npuHuumna Jle [larense.

Paznen 6. lucnepcHble cucTeMbl

Tema 6.1.
JucnepcHbie
CHCTEMBI M
(axTopbI HX
YCTONYNBOCTH

OcCHOBHOe co/Iep:KaHue

TeopeTuquKoe oﬁyqelme

JucnepcHele cuctemsl. Komnongaele cuctemsl. MIcTHHHBIE pacTBOpEI.

PactBopenue kak ¢usnko-xumuueckuii mpouecc. PactBopbl. CriocoObl MPUTOTOBIIEHUS
pactBopoB. PacTBoprMocTs. MaccoBasi 101 pacTBOpeHHOro BemiecTBa. [IpenenbHo
JOTTYCTUMbIE€ KOHIIEHTPAIlMM U HMX UCIOJIb30BAHUE B OLIEHKE SKOJIOTMYECKON 0€30M1aCHOCTH.
Knaccugukanus nucnepcHbIx cucteM 1o coctaBy. CTpoeHne u (pakTopbl yCTOMUYMBOCTH
JUCTIEPCHBIX CUCTEM.

Pacrnio3HaBaHNe HCTUHHBIX PaCTBOPOB, KOJUIOMIHBIX PACTBOPOB U IPyOOANCHIEPCHBIX CUCTEM.
Ctpoenne MULIETUTHI.

PaccenBanne cBera nmpHu IPOXOKACHMHM CBETOBOIO IIyYKa Y€pe3 ONTUYECKH HEOJAHOPOIHYIO
cpeny (@ddexra Tunnans).

NN B O

IIpakTHYeckHe 3aHATHA

0K 01
OK 02
OK 07




CriocoObI BeIpayKEeHUSI KOHIICHTPAIIUU PACTBOPOB: MaccoBast IOJIsl pACTBOPEHHOTO BEIIECTBA,
MOJISIpHAsI U MOJIsUIbHASI KOHLIEHTpauuu. Tutp pactBopa. Penienue 3a1a4 Ha IpUroToBiICHUE
pacTBOpPOB.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HA TUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3YeMbI€ B OBITOBOM M MPOU3BOJCTBEHHON NIE€ATEILHOCTH YENIOBEKa, C MO3UIUN
9KOJIOTMYECKON 0e30MacHOCTH MOCIEICTBUN U IPaMOTHBIX pEHIeHUN Mpo0iieM, CBSI3aHHBIX C
XHAMHEMN.

Tema 6.2. OcHoBHOE coiepxaHue OK 01
HccaenoBanue JlabopaTropHoe 3aHsTHE 2 OK 02
CBOMCTB JlaGopaTtopHnas padora «I[IpuroroBiaeHue pacTBOPOB». 1
AUCHEPCHBIX [TpuroroBneHne pacTBOPOB 33AaHHOM (MOJISIPHOM ) KOHLIEHTPALUH (C MPaKTUKO-
CHCTEM 1/ UX OPHUEHTHPOBAHHBIMHU BOIIPOCAMHM) U OTIPEJICIICHUE CPEIbI BOJHBIX PAaCTBOPOB.
HACHTHpUKAIH JlabGopaTtopHast pabota «HcciaenoBaHue TUCTIEPCHBIX CUCTEM. 1
[IpuroroBneHue U U3y4eHUE CBOMCTB AUCIEPCHBIX CUCTEM PAa3HBIX BUJIOB: CYCIIEH3HH,
AMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHUE CBOWCTB HCTUHHBIX U KOJUIOMIHBIX PACTBOPOB,
BBISIBJICHHE OCHOBHBIX Pa3IM4YUil MEX1y HUMHU.
Pa3nes 7.KauecTBeHHbIe peaKIMi 00HAPYKEeHHUS] HEOPraHNYEeCKUX M OPraHUYeCKUX BellecTB 8
Tema 7.1. OcHoBHOE coep:KaHHe 4
OoOHnapy:xkenue T
PaKTHYeCKHUE 3aHATHS 2
HEOPraHU4YeCcKHuX
KATHOHOB U KauecTBeHHBIE XUMUUYECKHE PEAKITNH, XapaKTepHBbIE A1 OOHAPYKEHHS HEOPTaHUIECKIX 2 OK 01
AHHOHOB BelIecTB (KaTHOHOB U aHMOHOB). CocTaBiieHNE YpaBHEHUH peakuii OOHapy>KeHUsl KaTHOHOB [— OK 02
VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIDHOH M MIOHHOH popmax.
Peakin oOHapy»eHUsI HEOPraHWYECKUX BEIIECTB B peabHbIX 00BEKTaX OKPYKAIOIIEH CpeIbl.
JlabopaTropHble 3aHATHUS 2
OOHapyxeHne HEOpraHWYEeCKUX BelecTB (KaTHoHOB [-VI rpynn uiau aHuoHOB) ¢ 2

UCIIOJIb30BaHNEM KaYeCTBCHHBIX aHAJTUTHUSCKUAX PEaKIIH.

JIaboparopHasi paboTa « AHATUTUYECKHE PEAKIIUU AaHHOHOB.

[TpoBeneHne KaYECTBEHHBIX PEAKIUii, UCTIONB3YEMBIX JUIsI OOHAPYKEHHSI aHHOHOB: KapOOHAaTa,
docdara, cynsara, cynbpuaa, HUTpara, xjaopuaa u ap. Onrcanue HabIIOJAEMBIX SIBICHUN U
COCTABJICHUE XUMHYECKUX PEAKIIHil.




Tema 7.2. OcHoBHOe conepiKanue 4 OK 01
Oo0Hnapyxenue T OK 02
PaKTHYeCKHe 3aHATHSA
OpraHUYecKHuX
BellecTB 0TAeJAbHBIX | KauecTBeHHble XMMHUYECKHE PEAKIIUHU, XapaKTEepHbIE AJIs1 OOHAPYKEHUS OTJENIbHBIX KJIACCOB 2
KJIACCOB C OpPraHUYECKUX COCIMHEHUN: (DEHOIIOB, aJbICTHIOB, KpaxMalla, YKCYCHOM KHCIIOTHI,
HCI0JIb30BAHHEM AMHHOKHUCIIOT U Jp.
Ka4yeCTBEHHbIX Jenarypanus OeIKOB IPH HarpEeBaHHUH, [IBETHBIE PEAKIIUU OCIKOB.
peakuuii CocraBieHrEe KaUECTBEHHBIX peaKLIUi 0OHAPYKEHUSI OPraHUYECKUX COEIMHEHUI OTAEIbHBIX
KJIACCOB.
JlabopaTopHbie 3aHATHS 2
JlaGopatopHas paboTta «KauecTBEHHbII aHAJIN3 OPraHUYECKUX COSIMHEHUH IO 2
(YHKIMOHATBHBIM TPYIIIIaM.
[TpoBeneHue KaueCTBEHHBIX peaKLUil, HCIONIb3yEeMbIX JUIS PaclioO3HABaHUs OPTaHUYECKUX
BEIIECTB OT/ACIBHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM IPYIIIIaM: Ha TIPUMEPE aMHUHOKHUCIIOT U
KapOOHOBBIX KUCIIOT, CIIUPTOB U (DEHOJIOB, AJIbJETUA0B U KETOHOB. OnucaHue HabIr01aeMbIX
SIBJICHUI ¥ COCTABIICHHE XMMUYECKUX PEAKIHi U/WIN CXEM.
IIpodeccuoHanbHO-OPHEHTHPOBAHHOE co/lep:KaHMe (Co/lepsKkaHue MPUKJIATHOIO MOLYJIs) 34
Pa3nes 8. Xumus B ObITY M IPOHU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA 2
Tema 8.1Xumus B OCHOBHOE COZleP/KAHHE 2 OK 01,
ObITY H T 5 : 5 OK 02
S ——" eopeTHyeckoe o0yueHnme: OK 04
NeSTebHOCTH IIpakTHyeckoe 3aHsATHE! 2 0K 07
YeJIOBeKa DKoJiorudeckasi 0€30macHOCTh MOCIEACTBUNA OBITOBOM U IIPOM3BOJICTBEHHOM JIEATETLHOCTH 2 K
YeJI0BEKa, CBsI3aHHas ¢ IepepabOoTKOM BEIIECTB; TOUCK U aHAIM3 XUMHUYECKOH HHPOpPMALIUU U3 1.1,2.1,3.1,
Pa3IUYHBIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBA MaCCOBOM 4.15.1

uHpopManuu, cetb IHTepHeT U Apyrue).

Keticel (¢ yuetom Oyaymieit npodeccoHaabHON ASSITEIbHOCTH) Ha aHaIU3 HHPOPMAIUH O
MPOM3BOJICTBEHHOH JIEATETLHOCTH YellOBeKa, CBA3aHHOU C epepaboTKON U MoTydYeHHEM
BEIIIECTB, a TAK)KE C IKOJIOTHIECKON O€30ITacHOCTHIO.

3amuTa keiica: [IpeacraBnenue pe3yabTaToB pelieHus: KeHCoB (BBICTYIUIEHHE C IPE3eHTALUEeN )




Paznen 9.1. UcciienoBanue 1 XMuMUYeCKUIl aHAJIN3 00beKTOB OUoc(hepbl

32

Tema 9.1.1.
OcHoOBBI

JabopaTopHoOi
NPAaKTUKHU B
npogdeccHoHAIbHBIX
JadopaTopusix

OcHoBHOe cogepkaHue

JlabopaTtopHble 3aHATHSA

JlaGopatopHas padota «OCHOBBI Ta0OPATOPHOM MPAKTUKI.

JlaGopatopHas Iocyja U XUMUYEeCKHE peakTUBbL. OCHOBHBIC JIAOOPATOPHBIC OMIEPAITIH.
JlaboparopHoe obopynoBanue. TexHuka 6€30MaCHOCTH U MpaBuiIa paboThI (TIOBEICHNS) B
1a00paTOpUH.

IIpakTnyeckue 3aHATHS

BbimosiHeHNe TUTIOBBIX PAcYeTOB MO0 TEMATHKE SKCIICPUMEHTA (BBIXOJI MTPOAYKTA PEaKIIHH,
Macca HaBeCKHu, 00beM pacTBoputedisi) O6padoTKa JaHHBIX, aHATU3 U OILICHKA UX
JIOCTOBEPHOCTH (BBIYMCIICHHE CPEIHETO 3HAYCHHUS IKCTICPUMECHTAIBHBIX JIaHHBIX,
norpemHocTH). [IpencraBneHne pe3ynbTaToB SKCIEPUMEHTA B pa3anaHoi (popme (Tabimia,
rpaduK, OTYET, TOKJIA, IPE3CHTAIINs).

OK 01
ITIK
1.1,2.1,3.1,
415.1

Tema 9.1.2.

XumMunueckuit
a”HaJn3 nNpod BoAbI

OcHOBHOe co/iep:KaHue

TeopeTnueckoe odyueHue:

Knaccudukanus mpod BobI MO BUY M HA3HAYEHUIO, UCXO/ISI U3 €€ XUMHUUECKOT'0 COCTaBa.
OpranonenTu4eckre CBONCTBA (3amax, Mpo3pavyHOCTh, IBETHOCTh, MyTHOCTb) BOJIBI.
Kucnornocts u menodnocts Bojabl. pH cpennl 1 MeToAbl ee onpeneneHus. JKecTKOCTh BOJbI U
MeTobl ee onpeaeneHus. CymHoCTh METOAa TUTPOBAHUS.

Bupl sxecTKOCTH BOJIBI (BpeMEHHas M MOCTOsTHHAA ). JKeCTKOCTh BO/IbI KaK MPUYMHA BBINACHUS
0CaJIKOB MM 00pPa30BaHUS COJICOTIOKECHUH, MIMEIOLNX MECTO B OBITY U Ha IIPOM3BOJICTBE.

Cocras coseil, BbI3bIBAIOIINX KECTKOCTh BO/Ibl. XUMHUYECKHE MPOLECCHI, YCTPAHAIOIINE
JKECTKOCTb BOJIbl. Y PaBHEHHs XUMHUUECKUX PEAKLIUN, HIUTFOCTPUPYIOLIUX IIPOLECCHI,
MIPOUCXOISAIINE TPU YCTPAHEHUH JKECTKOCTH. Y CTpaHEHUE BPEMEHHOM JKeCTKOCTH OBITOBBIMH U
XUMHYECKHUMHU crioco0amu. CriocoObl YCTpaHeHHsI HOCTOSIHHOM KECTKOCTH.

IIpakTH4Yeckoe 3aHATHE

Pemienne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX SaI[aHI/Iﬁ Ha pacucT KOHI_IGHTpaL[I/Iﬁ
3arpsA3HAOIINX BCHICCTB U UX CPABHCHUC C MMPEACIIBHO JOIMYCTUMBIMU KOHICHTPALIUAMU

(TIIK).

OK 01
OK 02
OK 07
IIK
1.1,2.1,31,
415.1




JlaGoparopHoe 3aHsiTHE

HccnenoBanre XMMUYECKOTO COCTaBa MPod BOJIBI.

JlaboparopHas pabota «Onpeenenre )KecTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHEHUS».
Crioco0bl ycTpaHeHHUs1 BCEX BUIOB )KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH.
Perenuie sxcriepiMeHTaIbHOM 3a/1a4M Ha BbISIBJICHHE BPEMEHHON U TTOCTOSIHHON )KECTKOCTH
BO/bl. OLIEHKA BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B JIOMAILIHUX YCIOBHUSIX.

Tema 9.1.3.
XuMHUYecKH i
KOHTPOJIb Ka4ecTBa
NPOAYKTOB MUTAHUS

OcHOBHOe coiep:KaHue

TeopeTudeckoe o0yueHue:

KauecTBeHHBIN XMUMHUECKUN COCTAB MPOIYKTOB MUTaHUs. BemecTa, Gpanbcudunupyromue
MPOJIYKThI MUTaHUs, U BELIECTBA, 3arPA3HAIONINE NPOAYKTHI UTaHus. Onpeenenue
3arpsI3HAIOIIMX XMMHUYECKHUX BEIIECTB B MPOJYKTaX MUTAHUS, ONPEICICHUE BELIECTB, HE
3as1BJICHHBIX B COCTaBE€ MPOJIYKTOB UTAHUS.

IIpakTH4yeckue 3aHATHS

Opranuyeckue U HEOPraHMYECKHUE BEIIECTBA, BXOIAIIUE B COCTAB MPOAYKTOB TUTAHHUS.
Omnpenenenue coctaa 0i1r0/1 Ha COJIEpKaHUE MaKpO U MUKPOJIEMEHTOB. M3yueHue
MPEJIOKEHHBIX MpenoiaBaTesieM 01101 Ha MPeMET XUMUYECKOTO COCTaBa, OMpee/ieHUue
JI0JIef OT CYTOUHOM HOPMBI MaKpO U MHUKPO3JIEMEHTOB B YKa3aHHOM OJII0JIE.

Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX 3a4a4 11O KYHI/IHapHOﬁ TCMATUKC PAa3JINIHBIX THUIIOB.

JlaboparopHble 3aHATHUS

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB MUTAHUSI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlabopaTtopHas padora «OOHapyKeHIUE HUTPATOB B MPOYKTAX MTUTAHUSD.

HccnenoBanue MaTepuanoB MOJIYKOIMYECTBEHHBIM METOIOM OIPEICIICHHS] HUTPATOB C
UCIONIb30BaHueEM audeHnIaMuHa (KOPHETTIOAbI OBOIIEH, INCThS U KOUePhIKKa KaIlyCThI,
10,161 GPYKTOB). AHATIU3 YPOBHS 3arpsI3HCHHS] HUTPATaMU 110 MHTEHCUBHOCTHU OKpaIllMBaHUS
MPOJIYKTOB PEAKIIUH.

2. JJabopartopHnast pabota «VcciaenoBaHue MpoyKTOB MTUTAHUS HA HAJTMYHUE YTIIEBOJOBY.
HccnenoBanue MOJIOUHBIX MPOAYKTOB Ha HallMuue Kpaxmana. MccnegoBanue npoyKToB Ha
HaJIMYHE TITIOKO3BI.

OK 01
OK 02
OK 07
IIK
1.1,2.1,31,
415.1

Tema 9.1.4.
XuUMHYeCKHil

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHune:

OK 01
OK 02




aHaJu3 npod
MOYBBI

KJIaCCI/I(bI/IKaI_[I/ISI IMOYB IO BUAY U HA3HAYCHUIO, UCXO U3 XUMUYCCKOT'O COCTaBa.
Wnentuduxaiys npoObl MOYBHI IO €€ XMMHUYECKOMY COCTaBY, OMMCAaHUE BO3MOXKHOCTEN ee
IMPUMCHCHUA.

TpebGoBaHus K Ka4eCTBY OYBBI pa3IMYHOIO HazHaueHus. Onucanue ocoOeHHoCTe!
HUCIIOJIB30BaHHUA IIOYB B 3aBUCUMOCTHU OT TUIIOB, CHOCO6BI YJIYULIICHUA Ka4€CTBa ITOYB B
3aBHCHUMOCTH OT Ha3HAUYCHHUS.

O06J1acT UCTOIB30BAHUS OPraHUIECKUX YIOOPEHUH B 3aBUCUMOCTH OT KQYE€CTBEHHOT'O COCTABA.
Ornucanmne opraHu4ecKuX yIoOpeHH U UX MPUMEHEHHE B 3aBUCMOCTH OT COCTaBa MOYBHI U €€
Pa3sHOBHUIHOCTH.

IIpakTnyeckue 3aHsaTUs

Ob6nactu Ha3HaueHUs (MPUMEHEHUs1) TOYBBI, UCXO/SI U3 KAYECTBEHHOTO M KOJTMYECTBEHHOTO
cocTtaBa. AHaJIN3 HOPMATUBHOM TOKYMEHTAIIUH.

Posib HeopraHnueckux BEIIeCTB B KAUECTBE MHUHEPAIbHBIX YAOOPEHUH, YITyUIINTEIeH MTOYBHI.
CocraB MUHEPATBHBIX YA0OPEHUHN U UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUAHOCTH.

B3anmMocBs3b cocTaBa ynoOpeHuil 1 UX BIUSHUS HA BET€TaTUBHBIE CBOMCTBA U TIJI0IOHOIICHHE
pacTeHuil.

JlaboparopHble 3aHATHUS

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

JlabopaTtopHas pabota «Onpenenenue pH BOAHON BBITSXKKH IMTOYBBI, €€ KUCIIOTHOCTH U
IICITOYHOCTH.

I/ICCJ'IGI[OBaHI/Ie BOOHBIX BBITAXKCK 06pa3u013 TOTOBBIX ITOYBCHHBIX CMGCGI\/’I (I[J'If[ pa3HI>IX TUIIOB
pactenuii). Onpenenenue pH MouYBbI ¢ UCTIONB30BaHUEM UHANKATOPOB. OlleHKa TUIIOB MOYB B
MIPEACTABJICHHBIX 00pa3iax (CHIBHOKHUCIIAsI, KUCasl, CTabOKuCIas, HeMTpaibHas, MeJI0YHas).

OK 07
ITK
1.1,2.1,31,
415.1

Tema 9.1.5.
HccnenoBanue
00bEKTOB
onocgepsl

OcHoBHOE CoAcpKaHue

10

TeopeTuquKoe oﬁyqelme:

YueOHo-Huccae0BaTeIbCKUN MTPOEKT B 00JIaCTH UCCIIeIOBaHUs 00BEKTOB Onocdepsl. O630p

TeM y4eOHO-HCCIe0BATEIbCKUX MMPOCKTOB. AJITOPUTM BBIMOTHEHUS MTpoekTa. OnpeneneHme
poOJIEMBI HCCIICIOBAHUS.

MeTo/1bI TOUCKA, aHATTN3a U 00pa0OTKU HHPOPMAITIH O POEKTE B PA3IUYHBIX UCTOUHUKAX.

IIpakTnyeckue 3aHsATHS

N

OO0ocHOBaHUE AKTYaJIbHOCTHU BBI6paHHOﬁ TeMbl. BrIsIBIIeHHE HpOGJ’ICMBI HCCICIOBAHUA.

N

OK 01
OK 02
OK 07
IK
1.1,2.1,3.1,
4151




Bri6op 00beKkTOB M MeTOAOB HccaenoBanus. IlocTaHoBKa 1ieneil 1 3a7a4 UcCiIeJ0BaHuUs.
Onpenenenue NpoayKTa UCCIEIOBaHUS.
OmnpezneneHue 3TanoB U COCTABJICHHUE IUIAHA MCCIIEI0BAHNU.

JlaboparopHble 3aHATHS 4

HccrnenoBanue MpenioKeHHOT0 00BEKTa Ha KHCIOTHOCTH, HICIIOYHOCTHh, XUMHUYECKUN 4

coctaB (3arpsi3HUTENN, MAKPO- M MUKPOIJIeMeHThI). OO0paboTKa pe3yabTaToOB HCCIICIOBAHUSI.

OreHKa KayecTBa UCCIEAYEMOT0 00bEKTa, UCXOS U3 Pe3yIbTaTOB XMMHUYECKOTO aHAJIN3a.
IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6

Bcero

144




3. YcioBus peajiu3anuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJIMHbBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecreYeHu 0

st peanuzanvy mpoOTrpaMMbl JTUCHUTUIHHBI JTOJDKHBI OBITH MPETYCMOTPEHBI

CJICMYIONINE CIEHUATbHBIC MMOMEIIECHU: YYeOHbIH KaOWHET XMUMHH W/WIA y4eOHOM
XUMHUYECKOH JTabopaTopu.

OGopynoBanue y4yeOHOro kabwHeTa (HAIISIIHBIE TOCOOMS): HAOOPHI

IIAPOCTEP>KHEBBIX MOJENEH MOJIEKYJ, MOAEIN KPHUCTAUIMYECKUX PEILIETOK,

KOJUIEKIIUU MIPOCTHIX U CJIOKHBIX BEHIECTB U/UJIH KOJUIEKIMH ITOJIMMEPOB; KOJIIEKIUS TOPHBIX
MopoJI ¥ MHHEpaJIOB, Tabimia MeHaeneeBa, yueOHbIe (QUIBMBI, U(POBHIE
o0pa3oBaTelibHbIE PECYPCHI.

TexHuueckue cpeacrBa OOy4YEHHs: KOMIBIOTEp C YCTPOHCTBaMHU

BOCTIPOM3BEJICHUS 3BYKa, MPHUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM,

MyJbTUMEANMHAS JOCKA, YKa3Ka-IIPE3eHTEep ISl IPe3eHTaluil.

O6opynoBanue naboparopuud M pabodyMx MecT J1TabopaTOpHH: MEH3YpPKH,
NUTETKU-KANEIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbl, MPEJAMETHBIE U TOKPOBHBIEC CTEKIIA,
TUTAHILIETHI U1 KaleIbHbIX peakiuid, GuibTpoBalibHas OyMara, IPOMBIBAJIKH, CTEKIISTHHBIE
NpOOUPKH, PE3MHOBBIE NMPOOKH, (HOHAPHKH, HAOOpP PEaKTHBOB, CTEKJISTHHBIC MAJIOYKH,
HITAaTUBBI ISl MPOOMPOK; MEPHbIE LUIUHAPHI, BOPOHKHU CTEKJISIHHBIC, BOPOHKU JCITUTEIbHBIC
mmHApraeckue (50-100 mur), crynku ¢ necTukoM, (apdopoBble YalIKH, MUHIIETHI,
bunbTpel OyMaxkHbIE, BaTa, MapJs, YaCOBBIE CTEKJIA, DIEKTPOIUIUTKH, JabOpaTOpHbIE
LITAaTUBbI, CIIUPTOBBIE T'OPEJIKH, CIIMYKU, NMPUOOpP UId MOJyYEHUs ra3oB (WU MpoOUpKa C
ra300TBOAHON TPYOKOI), IeprKaTesu A MPOOUPOK, CKIISTHKU AJI XpaHEHUS! peaKTUBOB,
pa3nato4Hbie JOTKU; XuMudeckue ctakansl (50, 100 u 200 mi1); mmareny; MUHIETHI; TUTSIIbHBIC
HIUIIIBI; CEKYHIOMEpPHI (Taiimepsbl), MepHble mpobupku (Ha 10-20 M) u mepHblie konobl (25, 50,
100 u 200 mu1), BoAstHAst 6aHs (MJIM TEPMOCTAT), CTEKJITHHBIE MAJIOYKH; KOHUYECKHE KOJIOBI JIJIst
tutpoBanus (50 u 100 mu1); MHAMKATOPHBIE MOJOCKU AJ1s onpeneneHus pH u ctangapTHas
MHAMKATOpHAs I1IKaJla; yHUBEpCAIbHbIN UHAUKATOP; nuneTku Ha 1, 10, 50 M (w1 mo3atopbl
Ha 1, 5 u 10 mu), GropeTku s TUTPOBAaHUA, MeIUUMHCKHE mmpuikl Ha 100-150 Mo,
nabopaTopHble W/WIW aHaJIUTHYECKHE Bechbl, pH-MeTpsbl, cymmiabHbIN mKad, 1 JIp.
nabopaTopHoe 000pyIOBaHHE.

3.2. UudopmannonHoe odecnevyeHne o0yueHust

3.2.1. OcHOBHBbIE NTeYaTHbIE U3TAHUS
1. AudpunoreHosa, M. B. Xumusi: yueOHUK M TPAKTUKYM JUIS CPEIIHETO
npoeccuonanpHoro odpaszosanus / 1. B. Andunorenoa, A. B. baOkos, B. A.
[NonkoB. — 2-e u3x., ucp. u gon. — Mocksa: M3natensctBo FOpaiir, 2022. — 291 c.
2. T'abpuensia O.C., Octpoymon W.I". Xumust 1iist mpodeccuii ¥ CrielHanbHOCTEH TEXHUIECKOTO
npoduiis: yaeOHHK Ui CTYl. YUpeKAeHuH cpel. npod. odpazoBanus. — M., 2014.
3. IN'a6puensn O.C., Octpoymos W.I'., Cnagkor C.A., [lopodeera H.M. [Ipaktukym: yue0.
rocobue I CTyA. yaIpexKAeHH cpe. mpod. oopazosanms. — M., 2014,
4 T'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. Xumusi: mocodue 1st noAroToBku Kk EI'D:
y4e0. mocodue I CTy/. YIPEexKIeHUH cpell. mpod. odpasoanus. — M., 2014.
5. l'abpuensa O.C., JIsicopa I'.I". Xumus. Tectsl, 3a1auu 1 ynpaxHeHUs: yued. mocoome st
CTYI. YUIpeXKIaeHu# cpel. npod. oopaszoBanus. — M., 2014,
6. Cnagxos C. A., OctpoymoB W.I"., I'abpuensu O.C., JlykpsinoBa H.H. Xumus amst npodeccuit
Y CTIELUAJIbHOCTEH TEXHUYECKOro Npoduiist. DIEKTPOHHOE MPHUIIOKEHUE (JEKTPOHHOE
y4eOHOe U3JaHKe) IS CTYA. YUPEKIACHHUH cpel. mpod. oOpa3oBaHus. —
M., 2014.
7. Wleromuxuna, H. A. O6mias xumus: yueonuk ains CI1O / H. A. llleronuxuna,
JI. B. Munaegckasi. — Canxkr-IlerepOypr: Jlans, 2021. — 164



3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKHT

1. Epoxun K0.M., KoBanesa U.b. Xumus ajst mpodeccuii u cienuanbHOCTeH TEXHHYECKOTO U

2. €CTECTBCHHO-HAYYHOTO MPO(UIeH: yIeOHUK JIIS CTYI. YUPEKACHUHN cpel. mpod. o0pa3oBaHusl.
— M., 2014.

3. Epoxun FO.M. Xumus: 3agaun u ynpaxxHeHHs: yaeo. mocodne A CTy. YIpPEeKISHUHA CPe/l.

4. npo¢. obpazoBanus. — M., 2014,

5. Epoxun KO.M. CO0pHUK TECTOBBIX 3aIaHHI 0 XUMHUH: y4eO. mocodue IjIst CTYA. yUpekIeHUN
cpen. mpod. odbpazoBanms. — M., 2014.

6. Epoxun K0.M., KoBanesa 1.b. Xumus mist npodeccuii u cienuanbHOCTeH TEXHUIECKOTo

npoduist. DNEKTPOHHBIN ydeOHO-MeToauIecKuii KomIuieke. — M., 2014.
HNuTepHeT-pecypcbl

1. hvsh.ru — Xypnan «Xumus B mIKoe».

2. https://postnauka.ru/themes/chemistry — nekuuu 1mo XuMHM Ha calTe

[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipHbiii mpoekT «DJIeMeHThl OONbIION Hayku» ((U3nKa, XHMUS,

MaTeMaTHKa, aCTpOHOMUS, HayKH O )KM3HM, Hayku o 3emiie). HoBocTr Hayku, KHUTH,

HAy4YHO-TIONYJIAPHBIE CTATHU, JIEKIIUN, SHIUKIIOTIC M.

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

Caiit HayuHo-momyssipHoro xkypHana «llorenmuam». Xypnan nsznmaércs ¢ 2005r., ¢

2011 r. — pazgen «XuMus».

4. http://gotourl.ru/4785 (http://mww.hij.ru/)

CaliT Hay4HO-TIOMYJISIPHOTO JKypHana «XHUMHUs U Ku3Hby». KypHan nznaéres ¢ 1965 .

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

OTkpbITas SIEKTpOHHAs OMOMMoTeKa Xxummdeckoro moptana «Chemnet», comepkut

yueOHbIe ¥ MH()OpMAIMOHHBIC MaTepUalbl ISl IIKOJLHUKOB M yuuTened. B Hel

MO>KHO HalTH yU4eOHUKH 10 00IIel U HEOPraHMYECKOH XUMHHU, OPTaHUYECKON XHUMUH,

MyJIBTUMEINAMATEPHANBI, & TAKKE 3aJa4d XUMHUYECKHX OJMMIMAL C PEIICHUSIMH,

3aJ]a4u BCTYNUTEIbHBIX IK3aMEHOB JUIsI ADUTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsie MaTepuaibl 00 onumnuangax: MOCKOBCKOH TOPOJICKOIA,

Bcepoccuiickoit, MenneneeBckoit, Mexaynapoanoi. IlpuBeneHsl 3amauu

TEOPETUYECKUX M IKCIIEPHUMEHTAIBbHBIX TYpOB, MOJIPOOHBIC PEIICHHS, CITUCKH M

(dotorpaduu modeauTenCH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucrtemMa OUCTAaHIMOHHOTO OOYYeHUs, HalpaBlieHHAs B IEPBYIO OYepelb Ha

MOJTOTOBKY K OJIMMIIMAJaM BCEX YPOBHEH — OT WIKOJBHBIX 10 MexXayHapoaHOM.

CaliT cofepKUT OrPOMHOE KOJIMYECTBO 3afad, CTPYNIHPOBAHHBIX KaK 110 TEMaM, TaK U

mo onuMmnuazaM. Ilo BceM OCHOBHBIM pasfellaM XUMHH IMPHUBEIEH TEOPETHUYECKHUN

MaTepHal U pa3oOpaHbl PelICHNUs] THITOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[TopTan no HaHoTexHoOrUsAM. OCHOBHAS LIENIb — pa3BUTHE 00pa30BaHMs B 00JIACTH

HaHOTEXHOJOTHI M TIOArOTOBKA K HHTEPHET-OJIMMITHAE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas nHQOpMaysa 0 XUMHYECKUX dJIEMEHTaX M X CBOUCTBAx (Ha

AHIJIMHACKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3pIuHBIN caliT 0 CBOMCTBaX XUMUYECKHUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii caliT oHaitH-00pa30BaHMsI, COJAEPKUT MHOTO HHTEPECHBIX

00pa30BaTENbHBIX KYPCOB M BHJICONEKIINH JIJIs1 ITKOJIbHUKOB, CTY/ICHTOB U yUUTENEH.

12. http://www.xumuk.ru

CaliT 0 XUMHUH: KJIACCHYECKHEe YYeOHUKH, CIPABOYHHMKH, DHIUKIIONEIUH, MOUCK

OpraHNYeCKUX U HEOPTaHUYECKUX PEaKIMii, COCTABICHUE YPaBHEHUM pEaKIUil.

13. http://orgchemlab.com/ o npaktuueckoii paboTe B 1abopaTopuu



4. KoHTpPoJb M OlleHKA Pe3yJbTaTOB OCBOCHUS 001Ie00pa3oBaTe/IbHOM

JTUCIHHUILINHBI

KOHTpOHB M OLICHKA PACKPBIBAIOTCA YCPEC3 NUCHUIIIMHAPHBIC PE3YyJIbTAThl, YCBOCHHBIC 3HAHUA U

IPUOOPETEHHBIE  CTYJIEHTaMH
npoecCHOHANBHBIX KOMIIETEHIIUN

yMEHUs,

HaITpaBJICHHBLIC

Ha (QopmupoBaHUE

ooumx u

Ne| OK/IIK | Monayas/Pa3nen/Tema

Pe3yabTaT 00yuenust

Tun oueHoOYHBIX
Meponpusituii

OcHoBHOe cojiepKaHue

1. Paznen 1. OcHoBBI DopMynHpoBaTh
CTpOeHMsI BellecTBa 0a30BbIe TIOHATHS U
3aKOHBI XUMHH
1.1 | OK 01 | CtpoeHue aToMOB CocraBnsTh 1. Tect «CtpoeHue aToMOB
XUMHNYCCKHUX JJIEMCHTOB XUMHNYECKHEC q)OpMyJ'II)I XUMHNYECKUX DJIEMEHTOB U
U IPUPOAA XUMUYECKOMN COEVHEHUH B TIPHPO/Ia XUMHUECKOH CBSA3M».
CBASH COOTBCTCTBHH CO 2. 3a1a4M Ha COCTABJICHUE
CTETICHBIO OKHCIICHUS
XUMHYECKHUX HopMyIT
XUMHYECKUX JIEMEHTOB, N
JIBYXaTOMHBIX COEIUHEHUM
WCXOJsI U3 aJIeHTHOCTH
T —— (okcun0B, cynb(puIOoB,
TeNbHOCTH TUAPUAOB U T.IL.).
1.2 | OK 01 | Ilepuoauyeckuii 3akoH 1 | XapaKTepuU30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 | Tabmuna J.1. XMMHUYECKHUE JIEMEHTBl | TEOPETUYECKUE 3aJaHUS Ha
Meneneesa B COOTBCTCTBUU C UX XapaKTEPU3aLUI0 XUMUYECKUX
TIONIOAKCHUCEM B 3IIeMEHTOB: «MeTtandeckue /
HEPHOAHNICCKOU HeMeTaJUTHUEeCKHe CBOWCTBA,
CHCTEME XHUMITICCKUX ANEKTPOOTPHULIATENIEHOCTD U
JJIEMEHTOB
JLU. Meneneesa CPOZCTBO K JIEKTPOHY
XUMHUYECKUX 3JICMECHTOB B
COOTBETCTBHE C UX DJICKTPOHHBIM
CTPOCHHMEM U TIOJIOKCHUEM B
IIEPUOINYECKOM CUCTEME
XUMHUYECKUX JICMEHTOB
J.. MenneneeBay
2 Paznen 2. Xumuueckue | XapakTepu3oBaTh KonTponbHas pabora
peaknuu THITBI XUMHYECKUX «CtpoeHue BemiecTa U
peakiui XUMHUECKUE PEAKIIUNY
2.1 | OK 01 | Tumbl XUMHAYECKUX CocTaBisTh peakuuu 1. 3amauu Ha cocTaBIeHUE
peakuuii COEMHEHNS, YPaBHEHUH peaKIUii:
Pa3IoKEeHHS, — COGJMHEHUS, 3aMEIIICHUS,
oOMeHa, 3aMelIeHus, paznoxeHusi, 0OMeHa M peaKIuii
OKHUCJIUTENBHO- C y4acTHEM KOMILIEKCHBIX
BOCCTaHOBUTEIHHBIE COeIMHEeHMI (Ha mpuMepe
peaxiun THIPOKCOKOMILIEKCOB
ATFOMUHHS U I[MHKA);
— OKHCITUTENbHO-
BOCCTaHOBHUTEIIbHBIX PEAKIIUH C
HCIIOJIb30BAaHUEM METO]1a
3JIEKTPOHHOTO OaylaHca;
— C y4aCTUEM KOMILJICKCHBIX




COeIMHEHHH (Ha mpuMepe
T'HJIPOKCOKOMIIJIEKCOB IIMHKA U
QTIOMUHUSA).

2. 3ajaum Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTUK NPOIYKTa
peaKuy COeIMHEHNS; MaCCOBOM
Wi 00bEMHOH JI0JTH BBIXOJIA
MIPOAYKTA PEAKLUU COCTUHEHHS
OT TEOPETHYECKH BO3MOKHOTO;
00BEMHBIX OTHOILEHHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOTHBIX
BEIIECTB M MPOIYKTOB PEaKIHu;
Macchl (00beM, KOJTHIECTBO
BEIIECTBA) IPOLYKTa PEaKLHH,
€CII OIHO U3 BEIIECTB JJaHO B
BUJIC PaCTBOPA C ONPEICICHHON
MAacCOBOH J0J1€il paCTBOPEHHOIO
BEIIECTBA.

2.2 | OK 01 | Dnexkrponuruyeckas Cocrapnsate ypaBHeHus | 1. 3agaHus Ha cOCTaBICHUE
JUCCOIMAIMS U HOHHBI | XUMHYECKHX PEaKIIMH | MOJICKYJISIPHBIX M HOHHBIX
oOMeH MOHHOTO O0OMEeHa ¢ peaknuii ¢ yuacTHeM KHCIIOT,

y4acTHEM OCHOBAaHHU U coneid,
HEOPraHUYeCKUX YCTAHOBJICHUE U3MEHECHHUS
BEILIECTB KHUCJIIOTHOCTH CPEJIbI
2. JlaboparopHas pabota
«Peakuuu ruposusa.

3 Pa3nea 3. Ctpoenne u HUccnenosate crpoenne | KontposbHas paboTa
CBOMCTBa U CBOMICTBA «CBoiicTBa HEOPraHUYECKHUX
HEOPraHUYeCcKHuX HEOPTraHMYECKUX BEIIIECTB»

BelllecTB BEILIECTB

3.1 | OKO0l | Knaccuduxauus, Knaccudpuunposatsb 1. Tect «Homenkmnarypa u
HOMEHKJIATypa U HEOpraHu4yecKue Ha3BaHHE HEOPraHUYECKUX
CTpOEHHE BEIIECTBA B BEIIECTB UCXOAS U3 X
HEOPTraHMYECKUX COOTBETCTBHH XUMUYECKOH (hOpMYITbI HITH
BEILIECTB C MX CTPOCHHEM COCTaBIICHHE XUMHUUECKON

(hopMyJIbI UCXOJIS U3 Ha3BAHMS
BEILECTBA 10 MEKYHAPOJIHON
WJIU TPUBHAIIBHON
HOMEHKJIAType».

2. 3agauu Ha pacuyeT MacCOBOU
JIOTTU (MacChl) XUMUYECKOTO
3JeMeHTa (COeIMHEHMS) B
MOJIeKyIIe (CMech).

3. IIpakTrueckue 3a1aHus 110
KJIaCCU(pUKAIMK, HOMEHKJIATYPe
U XUMHYECKUM (PpopMynam
HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIacCOB.

4. IlpakTueckue 3agaHus HA
ONpeAeIeHUE XUMUYECKON
aKTUBHOCTH BEIIECTB B




3aBUCUMOCTH BUAa XUMUYECKOM
CBSI3H U THITa KPUCTAJUTMYECKON
pemeTku

3.2 | OK 01 | ®uzuKO-XUMHYECKHE YcTaHaBnuBaTh 1. Tect «OcobeHHoCTH
OK 02 | cBoiicTBa 3aBUCUMOCTE (PU3HKO- | XUMHYCCKHUX CBOMCTB OKCHIIOB,
HEOpraHMYEeCKNX XMMHYECKHX CBOHCTB KHCIIOT, OCHOBaHHH,
BEILIECTB HEOPraHMYECKUX aM(OTEPHBIX THAPOKCHIOB U
BEILIECTB CoJIe».
OT CTPOCHUS aTOMOB U | 2. 3aJjaHus Ha COCTaBIICHHE
MOJIEKYJI, @ TAKXKE THIA | YPaBHEHUH XUMHUYECKHUX pEaKIui
KPHUCTAJITMYECKON C yJacTHEM IIPOCTHIX U CIOKHBIX
penIeTkn HEOPraHNYECKHX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAIJIOB
" aM(pOTEpHBIX JIEMEHTOB;
HEOPraHMYECKMX KUCIIOT,
OCHOBaHUH 1 aM(OTEpPHBIX
TUAPOKCHUIOB, HCOPTaHNYCCKUX
COJIEH, XapaKTEPU3YIOIUX UX
CBOICTBA U CITOCOOBI MOTYYCHHUSI.
3. IIpakTHUKO-OpUEHTUPOBAHHbBIE
TEOPETHYECKHUE 3a/IaHHs Ha
CBOICTBA U NOJIy4YEHUE
4. JlaboparopHas paboTa
«CBoiicTBa METAIIOB U
HEMETAIJIOB)
3.3 | OK 01 | IlpoussoacTso OO00CHOBBIBAaTh [TpakTHKO-OpHEHTHPOBAHHBIC
OK 02 | HeopraHH4eCKHX 3HAUYEHUE U 3aJIaHKs 110 COCTaBJICHUIO
BEIIECTB. 3HAUCHUE H MIPUMEHEHUE XUMUYECKUX PEAKIUi C
MPUMEHEHHE B OBITY M HA | poonrapygeckix y4acTHEM HEOPTaHUYECKUX
HPOHSBOACTBE BEIIIECTB B OBITOBOM | BEIIECTB, UCIIOJIB3YEMBIX TSI
Y TIPOU3BOJICTBEHHOHN | WX WACHTHU(PUKAIIMH U
JIESITENIbHOCTH MIPOMBIIIJIEHHBIX CITOCOO0B
YeJI0BEKA UX TOJIYYEHHUS.
(bU3UKO-XUMHYECKU-
MU CBOMCTBaMH
4 Pasnen 4. CTpoenne u Uccnenosate crpoenue | KontponbHas paboTa
CBOICTBA OPraHM4ecKHX | U CBOICTBA «CtpoeHue 1 CBOMCTBA
BelecTn OpraHNYCCKHUX OPraHUYECKUX BEIIECTB
BEILIECTB
4.1 | OK 01 | Knaccuduxauus, Knaccupuumposatsb 1. 3amaHus Ha cOCTaBIEHHE
CTpOEHHE U OpraHUYEecKHe Ha3BaHUI OPraHUYECKUX
HOMEHKJIaTypa BEIIIECTBA B COEJIMHEHUI 110 TPUBUAIIBHOU
OpraHNYCCKUX BEHICCTB COOTBETCTBUHU C UX HIIN Me>1<)1yHap0)1H0171
CTPOCHUEM CHUCTEMaTHUYECKOU
HOMEHKJIAType.

2. 3agaHusg Ha COCTaBIICHUE
TTOJTHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (hopmyt
OpraHUYECKUX BEILIECTB
OTACNBHBIX KJIACCOB.

3. 3amaum Ha OTpe/eIeHne




npocreiei Gopmysl
OPraHUYeCKON MOJIEKYIIbI,
WCXOJISl 3 3JIEMEHTHOTO COCTaBa

(B %0)

4.2 | OK 01 | CpoiicTBa OpraHu4ecKux | YCTaHaBIUBATh 1. 3aganus Ha cOCTaBICHUE
OK 02 | coennHEeHMIA 3aBUCHMOCTH (PU3UKO- | ypaBHEHHH XMMHUECKUX PEaKITUil
BEIIECTB Pa3HbIX XMMHUYECKUX CBOHCTB C y4acTHeM OpPraHHUYEeCKHX
OpraHUYECKUX BEIIECTB | BEUICCTB HA OCHOBAHUH HX
OT CTPOCHUS MOJIEKYJ | COCTaBa M CTPOCHHUSL.
2. 3ajaHus Ha COCTaBIICHUE
ypaBHEHUI XUMHYECKAX
peaxkuuit,
WUTIOCTPUPYIOIINX XUMHYECKHE
CBOMCTBA C Y4ETOM MEXaHHU3MOB
MPOTEKAHMUS TaHHBIX PeaKui U
TE€HETUYECKOH CBS3U
OpPTaHUYECKUX KJIACCOB.
3. PacueTHsble 3a1auu 1o
YPaBHEHUSIM PEAKLIUH C
y4acTHEM OpTaHUYECKUX
BEIIIECTB.
4. JlaboparopHas paboTa
«ITonmyueHue aTHIIeHA U
M3YUYEHUE €r0 CBOMCTBY.
4.3 | OK 0l | Opranuueckue O060CHOBBIBATH [TpakTHKO-OpUEHTUPOBAHHBIC
OK 02 | BemecTBa B 3HA4YCHUE U 3aJJaHHs 110 COCTABJICHUIO
JKU3HEAEATEIIbHOCTU MIPUMEHEHUE XUMHYECKUX PEaKIUi ¢
YeJoBeKa. OpPraHUYECKUX Y4aCTHEM OPTaHUYECKUX
IIpousBoACTBO U BEIIECTB B OBITOBOI | BEIIECTB, UCIIOIB3YEMBIX IS
NIPUMEHEHNE Y POU3BOACTBEHHOMN | UX
OpPraHUYECKUX JIEATENbHOCTH uaeHTU(GUKAIH B OBITY U
BEIIECTB B YeJI0BEKA UX TPOMBIIUIEHHOCTH.
MIPOMBILIUIEHHOCTH ¢buzuko-
XUMUYECKUMU
CBOMCTBaMH
5 Paspea 5. XapakTepnu3oBaTh
Kuneruueckue u BIIUSTHHE PA3IMYHBIX
TepMOIMHAMUYECKHUE (hakTOpOB Ha
3aKOHOMEPHOCTH paBHOBECHE U CKOPOCTh
NpOTeKAHUA XMMHUYECKUX PEeaKnii
XHMHUYECKHX peaKkiuii
5.1 | OK 01 | Kuaernueckue Uccnenosats BiusgHue | IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 | 3aKOHOMEPHOCTH KOHILIEHTPALH TEOPETUUECKUE 3aJaHNs Ha
MPOTEKAHUS pearupyrommnx aHayn3 (PaKTOPOB, BIMSIOLIUX
XUMHNYECCKHUX BCLICCTB U Ha UBMCHCHUE CKOPOCTHU
peaxiuit TeMIIepaTypsl Ha XUMUYECKOH peakiny.
CKOpPOCTh
XUMHYCCKHUX pCaKIu
5.2 | OK 01 | TepmoauHamMudec HUccnenosaTh BnusiHUE 1. 3agaun Ha pacUETHI TETIIOBBIX
OK 02 | k1€ 3aKOHOMEPHOCTH M3MEHEHUS KOHIEHTPa- | 3 (PEeKTOB XUMUUECKUX peaKui

IMMPOTCKaHUs

1A BCIICCTB, PCAKIINHN

1 ONPpCACIICHUC THUIIA PCAKIINU




XUMUYECKUX PEaKIIuil.
PaBHOBecHe XUMHUECKUX

CpeJlpl U TEMIIEpaTyphl
Ha CMEILEHHE

(o TermoBoMy 3 ekTy: 3K30-
U DHAOTCPMHUICCKUE).

peaxuuit XHUMHYECKOTO 2. [IpakTuKO-OpHEHTHPOBAHHBIE
paBHOBECHs 3aJaHus Ha IPUMEHEHHUE
npunnuna Jle [Mlarenbe ais
HaX0XJICHUS HAIPaBICHUS
CMEILCHHSI PABHOBECHS
XUMUYECKOH peakluu U aHaIn3
(hakTOpOB, BIMSIONINX Ha
CMEILEHHE XUMHYECKOTO
paBHOBECHS.
3. JlabopaTtopHas padota
«M3y4yenne BAMSHAS Pa3IAIHBIX
(hakTOpOB Ha CMeLICHNE
XUMHYECKOTO PAaBHOBECHSD).
6 Paznen 6. lucnepcHble Uccnenopatsb
CUCTEMBI JUCTIEPCHBIE CHCTEMBI
6.1 | OK 01 | Aucmiepcupie Pa3znanuate uctuHHble | 1. 3agadn Ha NIPUTOTOBIECHHE
OK 02 | cucteMsl n pacTBOPEI, KOJUIOU- | PACTBOPOB.
(akxTops! UX HBIC PACTBOPHI H 2. IIpakTHKO-OPUEHTUPOBAHHBIE
YCTOMUNBOCTH IpyGO/HCIIEPCHbIE pacdeTHbIC 3aJaHHs Ha
CHCTEMBI Ha OCHOBE ZUCTIEPCHEIE CHCTEMBL,
UCIIOJIb3yEeMbIE B OBITOBOH U
XUMHAYECKOTO .
MIPOM3BOJICTBEHHOM
IKCICpUMCHTA JIESITEIbHOCTH YeJIOBEKa.

6.2 | OKO01 | Uccnenosanue Uccnenopatk ¢usuko- | Jlaboparophas pabora
CBOMCTB XAMHAYECKHE CBOIMCTBA “IIpuroroBieHue pacTBOPOB”
JHUCIEPCHBIX Pa3INYHBIX BUIOB
CHCTEM JTUCTIEPCHBIX CHCTEM

7 Pasznea 7. HccenoBarh CBOMCTBA
KauyecTBeHHbIe OpPraHU4eCKuX 1
peakunn HEOPTaHUYECKUX
oGHApYIKeHHsI BEILCCTB
OpPraHHYecKux u C HCIOJIb30BAHUEM

Ka4eCTBEHHBIX
HEOPraHMu4eCcKuX .

peaxiuit
BeLEeCTB

7.1 | OKO01 | OOHapyxeHue Hccnenosars 1. JlabopaTtopHas paboTa (Ha
HEOPraHUYECKHX KaueCTBEHHBIE PEAKIUH | BHIOOD):

KATHOHOB U HEOPTraHMYECKUX — AHaNUTHYECKUE PEaKIIUH
AHMOHOB BEILIECTB kaTHoHOB [-VI rpynm;
— AHanmuTHYECKUe peaKiuu
AHHOHOB.
2. [IpakTudeckue 3agaHus HA
COCTaBJICHHE YpaBHEHU
peaxkuuii OOHapy>KeHUs
kaTuoHOB I-VI rpynn u
AHWOHOB, B T.4. B MOJICKYJISIPHOH
1 MOHHOH popmax.

7.2 | OK 01 | O6Hapyx)eHue Hccnenosare 1. JJabopartopnast paboTta (Ha
OpraHMYEeCKHX Ka4eCTBEHHBIC PEAKITUU | BEIOOD):

BEIIECTB OpraHUYECKUX — KavecTBeHHBIC peakIiu Ha
OTJIENbHBIX COCJIMHEHUH OTJENbHBIE KJIACCHI

KITACCOR C OTJICNTBHBIX KJIaCCOB OPraHWIECKNX BEIECTB;
HCTIOTE30BAHMEM — KauecTBennslil ananus

OPraHnYCCKUX COC}.‘[I/IHCHI/IfI 10




KAueCTBEHHBIX
peakuui

(hyHKITMOHATBHBIM TPYIIIaM.
2. [IpakTudeckue 3agaHusI Ha
COCTaBIICHHE KAYECTBEHHBIX
peaxuuii OOHapyKeHUs
OPraHNUYeCKHUX COeTMHEHUN

II IIpodeccuonaLHO-OPUEHTHPOBAHHOE COAepPKaHMe (coAepKaHue NPUKJIATHOIO0 MOLYJIs1)

8 Paznen 8 OneHuBaTh 3amura Keiica (¢ yueTrom
Xumus B ObITY B MIOCJIEICTBUS Oyayueit mpogeccnoHaIbHOM
NPOU3BOACTBEHHOI OBITOBOI 1 JeSITEITbHOCTH )
AesiTeILHOCTH MIPOU3BOACTBEHHOM
Yye0BeKa JeSITeIbHOCTH

YeJIOBEKa C MO3ULIUN
AKOJOTMYECKOMN
0e3omacHOCTH
8.1 | OK Ol | Xumus B ObITy U OueHuBaTh Keiic (c yuerom Oymymieit
OK 02 | mpou3BOACTBEHHOU MOCIEICTBUS npodecCHOHANTBEHON
OK 04 | meATeapHOCTH YelloBeKa | OBITOBOM M NESTeILHOCTH)
OK 07 IIPOU3BOCTBEHHOU Bo3MoKHBIE TEMBI KEWCOB:
JeSITEIBHOCTH 1. IloTennenue KnMuMara u
YyenoBeKa ¢ BBICBOOOJK/ICHUE Ta30BBIX
TIO3HITUH THJIPATOB CO JIHA OKeaHa.
9KOJIOTUYECKOU 2. byaymue matepuais s
0€e3011aCHOCTH aBya-, MalllMHO- 1
IpHOOPOCTPOCHUSI.
3. HoBsle MaTepuaisl i
COJIHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pPacTUTENHHBIX IPENapaToB
Keiic (c yuerom Oymymieit
npodecCHOHANTEHON
JeSATEeITLHOCTH)

9 Pa3znen 9.1. WNuTepnperupoBaTh 3amuTa yueOHo-
HccaenoBanue u XUMHYECKHE TIPOIIECChl | UCCIIE0BATENBCKOTO POSKTa
XUMHYECKUH aHATN3 u siBNieHUA B Onocepe | (c yueroM Oymymieit
00beKTOB OHOCchepbI poheCCUOHATBHOM

JIEeATCITLHOCTH)
9.1.1 | OK 01 | OcHoBHI BBINOTHATH MOJTHEIM 1. JIabopaTopHast paboTa
naboparopHoi UK «OcHOBHI J1abopaTopHOH
NPaKTUKH B IPOPECCHO- | IKCTIEPUMEHTAIILHOTO PaKTUKN.
HAJTLHBIX JTA00PAaTOPHUSIX | UCCIICAOBAHUSA C 2. TUMOBBIE pacyeThl MO
COOJIOJICHHUEM TIPAaBUJI | TEMATHUKE SKCIICPUMEHTA.
0e3omacHoro 3. 3agaun Ha BEIYMCIICHHE
oOparieHus ¢ CpeIHEro 3HaYeHUs
BEIIECTBAMHU U AKCIIEPUMEHTANBHBIX JaHHBIX,
1a60paTOPHBIM TIOTPETIHOCTH.
00opymoBaHUEM 4. IlpencraBieHue pe3yabTaTOB
9KCIIEPUMEHTA B PA3TUYHON
dhopme (Tadiuiia, rpaduk,
OTYET, JIOKIIQJI, IPE3CHTAIHS).
9.1.2 | OK 01 | Xumudeckuit Uccnenorats 1. Tect «CBoiCTBa U COCTaB
OK 02 | aHanu3 nmpoO BOJIBI XHUMHAYECKUH BOJIBI».
0K 07 cocTaB TIPo0O BOJIBI 2. 3aganne « X UMAYECKHMA

COCTaB BOJpbI, TUII BOJBI U
CIIOCOOBI €€ TPUMEHEHU (C
HCIOJIB30BAHMEM HOPMATUBHBIX
JIOKYMEHTOB).




3. IIpakTHKO-OpHUEHTHPOBAHHBIE
TEOopEeTHYECKre 3aJaHNs Ha
COCTaB BOJIBI U CTIOCOOBI
BBIPKCHUS KOHIICHTPAIUH
repecyeT KOHIICHTpaIui (¢
WCIIONTb30BAaHUEM HOPMATHBHBIX
JOKYMEHTOB).

4. JlaboparopHas paboTa Ha
BBIOOD:

— QumncTtKa BOIBI OT
3arpsA3HECHU;

— Omnpeneneuue pH Boaw! 1 ee
KHCIIOTHOCTH;

— Onpenenexue >KeCTKOCTH
BOJIBI M CITOCOOBI €€
yCTpaHEHMsI.

9.1.3

OK 01
OK 02
OK 07

XUMHAYECKUN
KOHTPOJIb KaueCcTBa
MPOYKTOB MUTAHUS

Uccnenosartn
XUMHUYECKUH COCTaB
MPOIYKTOB MUTAHUS

1. Tect «Opranuyeckue u
HEOpraHM4YeCKHe BeIlecTBa,
BXOJISIIIIUE B COCTAB IIPOAYKTOB
MIUTAHUSI.

2. IIpakTHKO-OpHUEHTUPOBAHHBIE
3a1aHUs 110 KyJIHHAPHOMN
TEMaTHUKe.

3. JlJabopaTtopnas paboTta (Ha
BBIOOD):

— OOHapyXeHHe HUTPATOB B
NPOIYKTaX MMUTAHUS;

— Uccnenosanune npoyKToB
MIUTAaHUS Ha HAJIMYUE YIIIEBOIOB
(MyKa, TBOpPOT, MOJIOKO, HOTYPT)
Ha HAJIWYHE YTIIEBOJIOB
(Kpaxmaur, TIIIOK03a, caxapo3a).

9.14

OK 01
OK 02
OK 07

XUMHYECKHI aHaIIu3
po0 MMOYBbI

Uccnenosarts
XUMHUYECKUN
COCTaB MPOO ITOYBHI

1. Tect no Teme «XUMUYECKUI
COCTaB HEOPTAaHWYECKUX U
OpPTaHUYECKUX yIOOPEHMIT».

2. 3amanue «B3auMocBs3b
COCTaBa MOYBHI, TUII IOYBHI U €€
Ha3HAYEHUS».

3. JIabopatopHnast pabota (Ha
BBIOOD):

— OOHapyxeHHe
HEOpraHWYEeCKUX NPUMECEH B
po0ax MOYBHI,

— Omnpenenenne pH BogHOU
BBITSKKH TTOYBBI, €€
KHCIIOTHOCTH U IEJTOYHOCTH

9.15

OK 01
OK 02
OK 07

HccnenoBanue
00BEKTOB
6mochepst

Hccnenosats
XUMUYECKUI

cocTaB 00BEKTOB
ounocdeps

Ha TIpUMeEpPe MPOAYKTOB
nuTaHuA, BOAbI U
IIOYBBI

YueOHO-UCCaeA0BATEILCKUI
MIPOEKT B 00IacTn
HCCIeI0BaHus 00BEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI IPOSKTOB:
1. MccnenoBanue cocraBa
MUHEPaATLHON BOBI 1
PEKOMEHIAIINY TI0 €€
HCTIOJIB30BaHHUIO.

2. UccnenoBanue
pa3pylIaroIiero AeHCTBUS




MIPUPOTHON BOBI HA
CTPOUTENHHBIE MaTEPHAIIBI.

3. CocTaByieHue POEKTa
LIBETHUKA/0ropojia/caaa B
3aBUCHMOCTH OT COCTaBa
MIPOaHATM3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaTaHCHPOBAHHOTO MCHIO Ha
JIleHb (HEeIelt0) B 3aBUCUMOCTH
OT COJEPKAHUS XUMUYIECKUX
MaKpO U MUKPO3JIEMEHTOB B
MIPOYKTaxX MMUTAHUSI.

5. UccnenoBanue kauecTBa
NHUTHEBOU BOJEI.

6. HccnenoBanue mpod
BOJIOITPOBOAHON BOJIBI HA
MpeaMeT YCTPaHEHUS
JKECTKOCTH.

7. YcTpaHeHHUE )KEeCTKOCTH BOJIbI
B CEJIbCKOXO035MCTBEHHOM
JIESATEITLHOCTH




INPUMEPHBIE TEMbI PE@EPATOB (JIOKJIA/1IOB),
NH/IANBUAYAJIBHBIX ITPOEKTOB
buoTexHonmorus u reHHas HHXXeHepusi — TexHoJIoruu X XI Beka.
HanoTtexHonOrus Kak MpuOPUTETHOE HAIIPABIICHIE PA3BUTHS HAYKHU U
MIPOM3BO/ICTBA
B Poccutickoit ®enepanumu.
CoBpeMEHHBIE METO bl 00e33apaKUBAHUSI BOBI.
OxpaHa OKpyXarolen cpeapl 0T XMMUYECKOTO 3arpsI3HEHHUS.
KonnuecTBeHHbIE XapaKTEPUCTUKH 3arPSI3HEHNS OKPYKAOILEH cpebl.
3amuTa 030HOBOTO 3KpaHa OT XUMUIECKOTO 3arpsS3HEHUSI.
Kocmernueckue renu.
[IpumMeHeHue CycreH3uil U SMYJIbCHI B CTPOUTENIBCTBE.
PactBops! Bokpyr Hac. TUIbl pacTBOPOB.
Bopa xak peareHT u cpena A1 XUMHUYECKOT0 Iporiecca..
YcTpaneHue )KecTKOCTH BOABI HA IPOMBIIIIICHHBIX MTPEANPUSTUSIX.
MHoronukuit KapOoHaT KalblKA: B IPUPO/JIE, B IPOMBIILIIIEHHOCTH, B
OBITY.
BupTtyanpHOE MOJeNMpOBaHNE XUMHUYECKHUX ITPOIIECCOB.
Koppo3us meTanioB u crmocoOb! 3aIlUTH OT KOPPO3UH.
HcTopus BO3HUKHOBEHUS ¥ Pa3BUTHUSI OPraHUIECKOH XUMUH.
Kusnsp u pesrensHocth A.M.BbyTnepoga.
Butanusm u ero kpax.
Ponb oTeuecTBEeHHBIX YUYCHBIX B CTAHOBJICHUU U Pa3BUTHU MHpOBOP'I
OPraHU4YEeCKON XUMUH.
OKOJIOTHYECKHE aCTEeKThI UCITIOJIb30BAHUS YTIIEBOAOPOIHOTO CBIPhSI.
DKOHOMHYECKHE aCTIEKTHI MEXAYHAPOIHOTO COTPYIHUIECTBA IO
WCTIOJIb30BaHUIO YTIIEBOIOPOI-HOTO CHIPHSI.
Bpen nponykToB u3 marasuna
[Mumessie 106aBKU.
[TuiieBbie kpacurenu
UccnenoBanne kadecTBa ryOHOM TOMabI
Motomue cpeicTBa U UX CBOMCTBA
CoBpeMeHHbIe MeTOIbI 00€e33apaKMBaHMS BOABI
[Tomb3a u Bpen caxapa g OpraHu3Ma 4elloBeKa



