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Pabouas mporpamma yueOno mucummiinnael OJ[.12 Xumus paspaboTaHa Ha OCHOBaHUU
®denepanpHoro 3akona «O06 obpazoBanuu B Poccuiickoit @eaepanun» ot 29 nekabps 2012 r. N
273-®3 (B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016); tpedboBanuit ®I'OC cpeanero oOriero
obpazoBanus (rnpukaz Munobpuayku Poccun ot 17.05.2012 1. Ne 413, ¢ usm. ot 31 nexabps
2015 r. N 1578, ¢ uam. ot 12 aBrycra 2022r. Ne 732), mpumepHoil paboueil mporpammbl
o011eo0pa3oBaTeIbHON AUCHUIUIMHBL «XUMUS» I Npo(ecCHOHANBHBIX 00pa30BaTeIbHBIX
opraHu3amuii 6a30BbIi ypoBEHb (BapuaHT 2), YTBEPKJACHHOW Ha 3acemaHuu CoBeTa MO OIEHKE
COJIepKaHUS U Ka4eCTBa IMPUMEPHBIX pab0vHX MPOrpaMM 0011e00pa3oBaTeIbHOTO U COITUATEHO -
TYMaHUTApPHOTO IMKJIOB cpeaHero mnpodeccrnonanpHoro obpaszoBanusi I[Iporokon 14 ot 30

HOs10pst 2022r. B coorBerctBuu ¢ tpeboBanusivu: GI'OC CIIO mo mpodeccun 43.01.09 IMosap,
KOHAUTEP, YTBEPKIEHHOT0 MpHKa3oM MuHHCTepCcTBa 00pa3zoBaHus U Hayku Poccuiickoit dexeparuu ot
9 nexabps 2016 roma Ne 1569, 3apeructpupoBanHsiM B MuHtocte PO 22 nexabps 2016 roga 44898;
npodeccuonansaoro cragmapra Ilosap (Ilpukaz MwuHHCTEpCcTBa Tpyla W COIMHATBHON 3allUATHI
Poccwuiickoit @enepannm ot 7 ceHTsa0ps 2015 r. Ne 597u (3apeructpupoBad MUHHCTEPCTBOM FOCTHITHN
Poccuiickoit @enepanmm 21 centsops 2015 1., permcrpammonnasii Ne 38940), mpodeccroHanpHOTO
craugapta Konautep (IIpukaz MunncTepcTBa Tpyaa U coruanbHON 3ammThl Poccniickoit @enepariuu oT
7 centsOps 2015 r. Ne 597H (3apeructprupoBan MuHHCTEPCTBOM IocTuitnu Poccuiickoit ®@eneparuu 21
centsops 2015 1., perucrpannonusiid Ne 38940).

Opraamu3anus-pa3padoTurK: l'ocymapcrBennoe OIOKETHOE npodeccroHaapHOe
oOpasoBarenbHOe yupexkaenne KpacHomapckoro kpass «KpOIMOTKHHCKHI TEXHHKYM TEXHOJOTHH |
KENE3HOIOPOKHOTO TPAHCIIOPTaY.

Astopsl: Tperbsikora O.0. , Mockanesa N.I". ,

npenonaBatenu ' BIIOY «KTT u XKT».

PenensenTnr:
MII 3aHuMaeMas JOJDKHOCTh
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1. O0mas xapakrepucTHKa NPUMEPHOil padoueii MporpaMMbl
001eo0pa3oBaTe/ IbHOM JTUCHUMILIMHBI « X MMUS»

1.1. MecTo OMCUMIVIMHBI B CTPYKType OCHOBHOII npodeccHOHAJIbHOM
o0pa3oBaTe/IbHOM MPOTrPAMMBI

OO6mieoOpazoBaTenbHas AUCHUIUIMHA «XUMUS» SABISIETCS  00s3aTEIbHOM
yacTblo  0OHIe00pa30BaTEIbHOrO ILMKJIAa O00pa3oBaTENbHOW MPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no npodeccuu

43.01. 09 IloBap, KOHAUTEP

TpynoeMKoCTh TUCHMILTUHBI «XHUMHS» Ha YIITyOJEHHOM ypOBHE COCTABIISICT
144 gaca, u3z xotopbeix 105 waca — 6a3oBbIii Moaynb (7 pasnenoB) U 41 daca —
NPUKIAIHON MOAydb (2 paszena), BKIFOYAOIIMN TPAKTUKO-OPHCHTHPOBAHHOE
coJiepKaHHUe, YCWIHMBAIONee NPOMHUIBHYIO COCTABJISAIONIYI0 IO KOHKPETHOM
npodecCHy WiTH CIEIUATbHOCTH.

[TpukianHoli MOayNb BKIIOYAET JaBa pasnena. Pazgen 8 «Xumwus B ObITY U
IIPOM3BOJICTBEHHOW JCATEIIPHOCTH YEJIOBEKa» pealM3yeTcs Tak, Kak mpodeccus
43.01.09 TloBap, KOHAUTEDP CBsI3aHHA C PKOJOTHYECKON O€30MacHOCTHIO M OIICHKON
MOCJIE/ICTBUN  OBITOBOM M TMPOU3BOACTBEHHOM MEATEIBLHOCTH, MO OTpaCisiaM
Oynyiel mpodeccuoHaNbHOM AESITEIbHOCTH 00yYaroIuXCsl.

Tematuka pazznena 9 Bappupyercsa 1Mo 00beKkTy Oyaymiel nmpodeccruoHaIbHOMN
NEATeIbHOCTH CTYJIEHTOB — Ouocdepa (KUBbIE OpraHW3Mbl) WM TexHocdepa
(TEeXHOTOTHUECKUE OOBEKTHI).

1.2. Ileu 1 mu1aHMpyeMble pe3yJibTaThl 0CBOCHHUS TUCHUIIINHBI
1.2.1. lean v 3aga4y JUCHUTLIMHBI

@opMUpPOBAaHUE Y CTYICHTOB XUMHUUYECKOW COCTAaBIISIOIIEH €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpPA KaK OCHOBBI TPUHSTHUS PEIICHUN B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOI'O MOBEACHUS B MPUPOJAHOI Cpelie.

3apaun TUCHMILUIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI MPOBOAUTH pacueTbl MO XUMHUYECKHM (QopMmyrnam H
YpaBHEHUSIM XHUMHUYECKMX PpEaKUHi, [JaHUPOBaTb M HHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKA NPOBEACHUS XUMHYECKUX SKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOIIOJIEHUEM TTpaBuil 0€30IacHOTr0 OOpalleHus C BellleCTBaMU 1
1a00paTOPHBIM 000PYIOBAHUEM;



4) pa3BUThb YMEHHS AHAIM3UPOBATh, OLEHUBATh, MPOBEPATH Ha
JOCTOBEPHOCTh U 000011aTh HHPOPMALIMIO XUMHYECKOTO XapaKkTepa U3 pa3iIndHbIX
HMCTOYHUKOB;

5) chopmupoBaTh yMEHHUS ~ NPOTHO3UPOBATH  IOCIEJACTBHUS  CBOECH
NESATENbHOCT W XUMHUYECKUX TMPHUPOAHBIX, OBITOBBIX W MPOU3BOJICTBEHHBIX
MPOLIECCOB;

6) chopMHpoBaTH MOHUMAHUE 3HAUMMOCTH JOCTUKEHUN XMMHUYECKOW HAayKH
Y TEXHOJIOTUH JJI Pa3BUTHs COLIMAILHOM M MPOU3BOJCTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJibTATBI OCBOCHHSI 0011e00pPa30BATEIBLHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO



Koa n
HAHMEHOBaHHE
(popmupyembIX
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CTOCOOBI PelICHUS
3amad
npodeccuoHaIbHOM
JEATeITLHOCTH
MPUMEHUTEIBHO K
pa3TUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HAHHME IIEHHOCTH MaCTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOH JIeITEIBHOCTH TEXHOJOTHYECKON U
COIMAIIPHOM HaIpPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

CaMOCTOATCIIbHO TaKyIO

MJaHUPOBaTh | BBITIOJIHSTD
NESITETbHOCTB;

- HHTEpeC K pa3IuyHbIM cdepaMm npodecCuoHATHHOU
NEeSITETLHOCTH,
OBaanenue YHHMBeEPCAJIbHbIMH yueOHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

a) 0a30BbIe JIOTHYeCKHe AeHCTBUA:

- €caMOCTOATeNbHO (OPMYIUPOBATH M  AKTYaIU3HPOBATH
npo0seMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK UM OCHOBAHUS JUIsS
CpaBHEHUS, Ki1accu(puKanuu u 0000IICHUS;

- OMNpeAeNsaTh LeNHU JAeATeIbHOCTH, 3aJaBaTh HapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;
3aKOHOMEPHOCTH U

- BBIABJIATH IMIPOTUBOPCYHUA B

pacCMaTpUBACMBIX ABJICHUAX,

- BHOCHUTb KOPPCKTUBBI B JACATCIIbHOCTb, OLCHHBATDH
COOTBCTCTBUC  PE3YJILTATOB OeIAAM, OLCHUBATL  PUCKH
MOCJIEeACTBUN ACATCIBHOCTH,

- Ppa3BHUBAThHb KpC€aTUBHOC  MbBINUJICHUC IIpU  PCHICHHUU

YKU3HEHHBIX TIPOOIIeM
0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BJIAACTH CHCTCMOﬁ XUMHUYCCKUX 3HaHHfI, KOTOpaﬂ BKJIFOYACT:
OCHOBOITOJIATAIOMINE TOHATUS (XMMHUYECKUW DJEMEHT, aToM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-2JIEKTPOHHBIE OpOUTaIN
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTD,

AIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKast
CBA3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00beM, YriaepoaHbIN
GbyHKIMOHANbHAS — TpyIIa,

W30MEpbI, TOMOJIOTHYECKUH Psii, TOMOJIOTH, YTJIEBOJOPOIbI,

CKeJIET, paauKan, HU30Mepus,

KHCIIOPO/I- OHMOJIOTUYECKHU
aKTUBHBIE BellecTBa (YrJIeBOJIbI, KUPBI,
oJImMep, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS, KPHUCTAUIMYCCKas peIIeTKa, THITbI XHMHYCCKHUX

U a30TCOJEpXKAIINe COETUHEHUS,
0enku), MOHOMep,

peakuuii 3K30- u

OHAOTCPMHUUYCCKHUC,

(OKHCITUTETBHO-BOCCTAHOBHUTEIIBHBIC,

oOMmeHa),
AIIEKTPOTUTHYECKAS
CKOpOCTh

peaknuu  HMOHHOTO pacTtBop,

OJICKTPOJIUTHI, HEBJICKTPOJINTEIL,

IACCOLMAIIAS,  OKHCIMTENh,  BOCCTAHOBHUTEJID,
XUMUYECKON peaKluh, XUMHUYECKOE DPaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHS] XUMHYECKOTO CTPOCHHUS OPTaHMYECKHUX BEIIECCTB
AM. byrtnepoBa, Teopus 3JIEKTPOIUTHUYECKON AUCCOIHAIINH,
nepuoanueckuii 3akoH JI.M. MeHneneeBa, 3aKOH COXpaHCHHS
Macchl), CHUMBOJIMYECKUI SI3BIK  XHUMHHU,

Q)aKTOHOFH‘leCKI/Ie CBCACHHA O CBOﬁCTBaX, COCTaBC, MOJYUCHUHN U

3aKOHOMCPHOCTH,

0e30MacHOM MCIIOJIb30BAaHUN BaXKHEHIIINX HCOPraHNYCCKUX H
OpraHn4YCeCKUX BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIBHOCTHU
YCJIO0BCKaA,

- YMCTb BBIABJIAITH XAPAKTCPHBIC IMMPU3HAKHM W B3aUMOCBA3b
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- BIQJIETh  HaBbIKAMH  y4eOHO-HCCIIEOBATENBLCKON U
MIPOEKTHOM JEATEIbHOCTH, HAaBBIKAMU Pa3peIieHus npooiem;

- BBISIBIIATH IIPUYMHHO-CIICCTBEHHBIE CBA3U u
aKTyaJIM3UpOBAaTh 3aJady, BBIJABUIATH I'MIIOTE3Yy €€ PELICHUs,
HaxOJWUTh  apryMEHTBl I J0Ka3aTelIbCTBa
YTBEPKJICHHUH, 3aaBaTh IapAMETPHI U KPUTEPUH PELICHUS;

- AHAIM3MPOBATH IIOJIYYCHHBIE B XOJE pEIICHUS 3aa4d

pe3ynbTaThl,

CBOHUX

KPUTUYCCKH OLCHUBATHL HX OOCTOBCPHOCTD,
MMPOTHO3UPOBATh UBMCHCHHUE B HOBLIX YCIIOBUAX,

- yMEThb
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

HCpCHOCI/ITB 3HAHUA B H03HaBaTCJ'IBHy10 nu
- YMGTB I/IHTerI/IpOBaTI) 3HAHUSI U3 pa3HI)IX Hpe)IMeTHBIX
oOmacrei;

- BbIIABUI'aTb HOBBIEC HJICH, npez[naraTI) OpI/IFI/IHaJ'IBHBIe
MTOJIXOJIbI M PEIICHUS;

- CITOCOOHOCTH MX MCITOJIL30BaHUS B IIO3HABATEILHON U

COIMAJIBHOM MPAKTUKE

HN3YUCHHBIX HOHSITPIﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHUA
npu OIMCaHunu CTPOCHUA U CBOMCTB HCOPraHNYCCKUX U
OpraHn4eCKux BCHICCTB

U HUX IpEeBpallCHUN; BBIABIATH

B3alUMOCB3b XUMHNYCCKHUX 3HAaHUU C IIOHATUAMHA n
MMpEaACTABIICHUAMU APYTIUX €CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMCTb UCIIOJIb30BaThb HAMMCHOBAHUA XUMHUYCCKUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO COI03a TEOPETUYECKON M MPUKIATHOW XUMUU
N TPHUBHUAJIBHBIC HAa3BAHUA BaXXHEHUIITIX BCIICCTB (3TI/IJ’I€H,
denon, dopmanpaerun, yKCycHas

KHUCJIOTa, TJIMIMH, YTrapHbIA Ta3, YIJIEKUCIbIA Tra3, aMMHak,

aleTUJICH, TJIUIEPHH,
ramieHas W3BECTb,

APYTHX),
OpraHn4eCKux BCIICCTB,

HErameHass HW3BECTb,

(bopMyIbI
YpaBHEHHS XUMHUYECKUX PEaKIIHi,

IMUThEBAs coJa U
COCTaBIISATh HEOPTaHUYECKUX U
00BACHSTE UX CMBICJI; IOATBEPIKAATh XapPaAKTCPHBIC XUMHUYCCKUE
CBOMCTBa BEILIECTB COOTBETCTBYIOUIUMHU O3KCIIEpUMEHTAMH U
3alMCAMU YPAaBHEHUN XUMUYECKUX PEaKIUid;

- yMeTb  YCTAaHaBIMBAaTh  NPHUHAUIEKHOCTh  H3YYEHHBIX
HEOPraHMYECKUX U OPraHMYeCKHX BEILIECTB K OIpe/leeHHbIM
KJIaccaM W TpyIIaM COSIUHEHUMN, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA; OMPENENATh BUIbl XUMHUYECKHX CBS3EH
(koBaJIeHTHAsi, WOHHAs, MeTaJIM4ecKasi, BOJOPOJHAs), THIIbI
KPUCTAJUTMYECKUX  PEIIETOK  BEUIECTB;  KJIacCU(UIUPOBATH
XUMHYECKHUE PEaKInu;

- chopmupoBaTh MPEACTaBICHHUSI: O MaTEpHUATIbLHOM €IWHCTBE
MUpa, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBIICHUI MPUPOJIBI; O
MECTEe W 3HAUCHHUU XUMHUHU B CHCTEME €CTECTBEHHBIX HAayK H €€
ponu B O0ecreueHH yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA: B
pelieHnr mMpodiieM SKOJIOTHUECKOH, SJHEPTeTUYECKON U MUIIEBOM
0€3011aCHOCTH, CO3JaHUU HOBBIX
MaTepUagoB, HOBBIX MCTOYHHMKOB JHEPruM, B oOecrnedyeHuu

B pa3BUTHHU MCIOULHUHBI,
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pPallMOHATIBHOTO  MPUPOAONOJB30BaHUsA, B  (OPMUPOBAHUU
MHUpPOBO33PEHUSI W OOMIeH KyJIbTypbl UYEJIOBEKa, a Takke
9KOJIOTMUECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
Y IIPUPOJIHOM Cpene;

- BJIQJIETh CUCTEMON XMMMUYECKUX 3HAHUI, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (JOMOJHUTEIBHO K CHCTEME
NOHATHM  0a30BOTO  YPOBHSI) - H30TOMBI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUE aTroma, TUOpuAM3alus aTOMHBIX
opOutaneii, xumuueckas cBa3b ("0 " m "", KpaTHbIE CBA3M),
MOJISIpHAasl KOHIIEHTpalMsl, CTPYKTypHas ¢opMmyia, H30Mepus
(cTpykTypHasi, reoMerpuueckas (LHC-TPAHC-U30MEpHs), THUIIbI
XUMHUYECKUX pPEaKlIHil (roMO- U TreTeporeHHble, oOpaTuMble U
HEOOpaTUMbIe), pacTBOPHI (MCTUHHBIC, TUCIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENEHb  JUCCOIMALIMM,  DIIEKTPOJIU3,
KpEKHHT, PU(GOPMHUHT); TEOPHH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE MOHMMAHUS
OPUYMHHOCTH U CHCTEMHOCTH  XMUMMYECKHX  SIBJICHHH,
COBPEMEHHbIE IPEJCTABICHUS O CTPOEHUM BELIeCTBa Ha
aTOMHOM, MOJIEKYJSIPHOM U HAJMOJIEKYJISPHOM  YPOBHSX;
OpPEICTaBICHUs O  MeXaHu3MaX XHUMHUYECKMX  peakuui,
TEPMOJAMHAMHUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
OPOTEKaHHUs, O XMUMHMYECKOM pPAaBHOBECHM, JHUCIEPCHBIX
cucreMax, (pakToJOrnuyeckue CBEJICHHsI O CBOWCTBAX, COCTaBe,
NOJy4eHUH U  Oe30MacHOM  HCHOJb30BAHWU  BaXKHEHMIIMX
HEOPraHMYeCKUX M OPraHMYeCKUX BEIIeCTB B OBITY H
NPAaKTUYECKOM JeITENbHOCTH 4YeJIOBEKa; OOIMX HayyHbIX
OPUHIUIAX  XUMHUYECKOro  MPOU3BOACTBAa (HAa  mpumepe
IIPOU3BOJICTBA  CEPHOM  KHCIOTHI, aMMHaKa, METAHOJIA,
nepepaboTku HedTH);

- YMeTb MpPOBOJUTH pacyeTbl MO XUMHUYECKUM (GopMmylaM U
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YpaBHEHHUSAM  XHUMHUYECKHX pPEAKIUH C  HCHOJIb30BAHUEM
¢u3mueckux BenMUMH (Macchl, 00BEMa Ta30B, KOJHYECTBA
BELIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: pPacUeThl IO HAXOXKICHUIO XUMHUYECKOW (HOPMYIIBI
BEIIECTBA; pPAacyeThl Macchl (00beMa, KOJIMYECTBA BEIICCTBA)
NPOAYKTa PEaKINH, €CIIM OJHO M3 MCXOJIHBIX BEUIECTB JaHO B
BHJIE pacTBOpa C  OINpPEACIICHHOM  MAacCOBOM  JIOJIeH
pacTBOPEHHOTO BEIIECTBa WM JaHO B U30BITKE (MMeeT
NPUMECH); PAacyeTbl MAaccOBOM WJIM OOBEMHOW JOJU BBIXOJA
MPOJYKTa PEaKIMH; pPacueThl TEIUIOBOrO 3(deKrra peakiuid,
00BEMHBIX OTHOIIICHHUHN Ta30B;

- YMEThb BBISBIATH XapaKTepHbIC MPHU3HAKH W B3aHMOCBS3b
U3YYCHHBIX TOHITHHA, TMPUMEHITh COOTBETCTBYIOIINE TMOHSTHS
NpA ONHCAaHWUM CTPOCHUS W CBOWCTB HEOPTaHWYECKUX W
OPraHMYeCKHX BELECTB M MX NPEBpallleHUH; BBISBIATh
B3aMMOCBSI3b ~ XMMHYECKUX  3HAHMH C  TOHATHAMHU U
NPEICTAaBICHUAMHU APYrUX MPEeIMEeTOB Uil 00jee 0CO3HaAHHOTO
INOHUMAaHUs U 0OBACHEHMsI CYLITHOCTH MaTepUaIbHOIO €INHCTBA
MHUpa; HUCMOJb30BATh CUCTEMHbIE XHMUYECKHE 3HAaHUSA I
OOBSICHEHUST M  NPOTHO3MPOBAaHUS  SIBICHUH, HMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPOY;

- yMETh HUCHOJIb30BaTh HAMMEHOBAHUS XMMUYECKUX COEUHEHUN
MEXIyHaApOJAHOIO COI03a TEOPETHUECKON U MPHUKIAAHON XUMUU
U TPUBHAJIbHbIE Ha3BaHMS BELECTB, OTHOCIILUXCSA K U3yYCHHBIM
KJaccaM OpraHM4eCKUX W HEOPraHUYeCKUX COEJUHEHUH;
UCMOJb30BATh XUMHYECKYIO CHUMBOJIMKY Ui COCTaBJICHMS
dopMyn  HEOpPraHMYECKMX  BELIECTB, MOJIEKYJSIPDHBIX U
CTPYKTYPHBIX (pa3BEpHYTBHIX, COKpAIlEHHbIX U CKEJETHbIX)
dopMyn OpraHMYEeCKMX BEIECTB; COCTaBJATh YypaBHEHHUS
XAMUYECKUX  peakuil M  pacKpelBaTb HUX  CYIIHOCTb:
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OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUMH  IOCPEACTBOM
COCTaBJICHHUSI DJIEKTPOHHOTO OajlaHca 3THX pPEaKUUd; peakuuit
MOHHOTO OOMEHa IyTeM COCTaBJEHMs MX IMOJHBIX U
COKpAalICHHBIX HOHHBIX YPaBHEHUM; peakuuil THUIPOJIN3a,
peakuuii KOMILJIEKCOOOpa30BaHUs (Ha pumMepe
TUJPOKCOKOMIUIEKCOB IIMHKA W QJIIOMHUHHUA); TOATBEPKAAThH
XapaKTepHbIC XUMUYECKUE CBOMCTBa BELIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU W 3aMUCAMU ypaBHEHUM
XUMHUYECKUX PEAKIUH;

- YyMEThb KJacCHU(QUIMPOBATh HEOPraHMYECKUE M OpPraHUYECKUe
BEUIECTBA U XMMHUYECKHE pPEeaKlMu, CaMOCTOSTEIbHO BBHIOMpATH
OCHOBaHHUSI M KPUTEPUU JJs KIACCU(UKAIIUM HM3y4aeMbIX
XUMUYECKUX OOBEKTOB; XapaKTEPH30BAaTh COCTAB M BaXHEUIITHE
CBOMCTBA BEIIECTB, MPUHAAISKAIIUX K OMPEICIIEHHBIM KJlaccam
U Tpynnam COeQUHEHHHM (TpOCThble BELIECTBA, OKCHIBI,
TUAPOKCUBI, COJIM; YIIEBOAOPOJbI, MPOCThIE A(PUPHI, CHUPTHI,
(beHOIbI, aNbaeTu/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIOXHbBIE
3(hUpBI, KHUPBI, YIIAEBOIbI, AMUHBI, AMHUHOKHCIOTHI, OCJIKH);
NPUMEHATh 3HAHUS O COCTaBE€ M CBOWCTBAX BELIECTB JUIA
SKCIIEPUMEHTAJIBHOW  MPOBEPKM  TUIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH NPOTEKaHUs XUMHYECKHMX peakuuil Hu
MIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYILLECTBIICHHUS;

- YMEeTh MNOATBEPKJAaThb Ha KOHKPETHBIX IMpPUMEpax XapakTep
3aBHUCHMOCTH  PEaKIIMOHHOM  CIOCOOHOCTH  OpraHMYeCcKHX
COCAMHEHUHN OT KPaTHOCTHU M THUIMA KoBajeHTHOU cBsizu ("T " m
""), B3aMMHOTO BJIMSIHHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;
a TaKke OT OCOOCHHOCTEH peanu3aly pa3InyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKLnii;

- YMETh XapaKTepH30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y)XJIEHHOM COCTOSIHUM) U MOHOB XMMHYECKHX
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anemeHToB 1 - 4 mepuonoB Ilepmoanueckoit cucremst [I.H.

MeHz[eJIeeBa N HUX BAJCHTHBIC BO3MOXHOCTHU, HCIIOJIb3yd

nousitusa "s", "p", "d-anexkTpoHHbIE" OpOUTANIN, SHEPTETUUECKUE
YpPOBHH; OOBSCHATH

XUMHWYCCKHUX OJJIEMCHTOB H 06pa3yeMI)1x nMH COGI[I/IHGHI/If/'I 10

3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB

IIEPUOJIaM U IPyIIIaM;

OK 02.
Ucnonb3oBars
COBpPEMEHHBIE
CpezcTBa TOUCKa,
aHaJm3a u
WHTEPIPETAITII
uHpopmanuu u
WH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodecCHoHaNbHOM
NeSITeNIbHOCTH

B o0s1acTH HEeHHOCTH HAYYHOI0 MO3HAHHUS:
- c(opMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsS HAayKd M OOIIECTBEHHOMN

KYJBTYP,
MecTa B

IIPaKTHUKH, OCHOBAHHOTI'O Ha JHUajIore
CHOCO6CTBYIOHIGFO OCO3HAaHUIO

MOJIMKYJIBTYPHOM MUDE;

CBOCTI'O

- COBCPUHICHCTBOBAHUC SIBEIKOBOM M YUTATEIILCKOU KYJIBTYPbI
KaK CpeJCTBa B3aUMOJECHUCTBUS MEXAY JIOAbMH M TO3HAHUS
MUpa;

- OCO3HaHUE IEHHOCTU HAyYHOU NeATENbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh MPOEKTHYIO u HCCJIEIOBATEIbCKYIO
JeSITeNIbHOCTh MHIUBUYAIbHO U B TPYIIIE;
OBnajneHue YHHBepPCAJbHbIMU
MO03HABATEJIbHbIMH JAeliCTBUSIMU:

B) padora ¢ undgopmanueii:

- BJIaJIETh HABBIKAMH MOJIy4eHUsI HH(GOPMAIIUU U3 UCTOYHUKOB

Y4eOHbIMU

pa3HbBIX THUIOB, CAMOCTOSATENBHO OCYILECTBIISATH IOMCK,
aHalM3, CUCTEMAaTU3allMI0 U HUHTEpHpeTaluio HHPOpMaLuu
pa3IUYHbIX BUJOB U (POPM IPEICTABICHHUS;

- co3gaBaTh TEKCThl B pa3IMyHbIX (opMarax ¢ ydeToMm
Ha3zHaueHUs MHQOpManMM U 1LEJIeBOH ayIUTOpPHH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaIU3allUH;

- OOCHHUBATb NOCTOBCPHOCTDL, JICTUTUMHOCTDH I/IH(I)OpMaI_[I/II/I, cC

- YMETh IUTAHUPOBATh U BBITIOJHATH XUMUYECKHNA SKCIIEPUMEHT
(mpeBpateHus
MOJTy4eHUE JTWJIEHA M HM3YYE€HHE €ro CBOICTB, KaueCTBEHHBIC

KpaxMaj, YKCYCHYIO
JIeHaTypanus OeJIKOB TIPH HArpeBaHWM, I[BETHBIC pEaKIINU

OpraHn4eCKux BCHICCTB TIIPpH  HArpceBaHMU,

peakuuu Ha  aJbJETH]IbI, KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OIpPEeAeIATh
Cpeny BOJHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIIUU Ha Cylbdar-,
KapOOHAaT- W XJIOpWUI-aHUOHBI, HA KAaTHOH aMMOHUS; pEIIaTh
SKCIEPUMEHTAIBHBIE  3aJa4d IO "Mertamel" U
"Hemeramnel) B COOTBETCTBHM C MpaBHIaMU

0€301MacHOCTH MpU OOpaIIeHNH C BEIIECTBAMH U JIA0OPATOPHBIM

TEMaM
TCXHHUKHU

000py/ZIOBaHUEM; TMPEJCTaBIATh  PE3yAbTaThl
JKCIIEpUMEHTa B (pOpMe 3alucu ypaBHEHHM COOTBETCTBYIOIIMX

XUMHYECKOT'O

peakiuii ¥ (GopMynupoBaTh BBIBOJBI Ha OCHOBE OTHX
pEe3yJIbTaTOB;
- YMEThb  aHANU3UPOBaThb  XUMHUYECKYI0  HHGOpPMAIIHUIO,

MOJIyYaEMyI0 M3 pPa3HbIX HCTOYHHUKOB (CPEICTB MAacCOBOMU
uH(popmanuu, cetb UHTEpHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAYYHOTO MTO3HAHUS BEIIECTB U
XUMHYECKUX sIBIICHUN (HaOMIo/eHne, U3MEepEeHHe, SKCIIEPUMEHT,

MOI(GJ'II/IpOBaHI/Ie);
- YMCTb MNPOBOAWUTHL PpPaCUYCThl IO XHUMHUYCCKHUM (I)OpMYJ'IaM u
YpPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ C HCIIOJIb30BAHNEM
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COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-ITUYECKHM HOpMaM;
- WCIOJIb30BATh cpeactBa  MH(POPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEUICHUH KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX M OpPraHU3allMOHHBIX  3a7ady ¢
COOIII0ICHUEM TpeOoBaHUI HPrOHOMUKH, TEXHUKHU
0€30IaCHOCTH, THT'HEHBI, PECypcocOepeKeHHs], MPaBOBBIX M
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOW O€30MaCHOCTH;

- BJIQICTh HABBIKAMU PACIIO3HABAHUS M 3aIlIUTHI HHPOPMAIIHH,
MH(POPMAITMOHHOW 06€30MaCHOCTH JTUYHOCTH;

¢u3uUecKux  BENMYHMH, XapaKTEpU3YIOIMIMX  BeIIecTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o00bemMa (HOpMaJbHBIE
yCIOBUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;  HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAaHUS JUIsl NPUHITHS pELIEHU B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEILIECTBAMU
U UX IPUMEHEHUEM;

- yMeTh CaMOCTOSTEIbHO IUIAHUPOBAaTH U  MPOBOAUTH
XMUMHUYECKUN SKCHEPUMEHT (MOJydyeHHe M H3y4YeHHE CBOWCTB
HEOPraHMYECKUX U OPraHWYEeCKUX BEIIECTB, KaueCTBEHHbIE
peakuuu YIJIEBOJIOPOJIOB pa3IMYHBIX KJIaCCOB u
KHUCJIOPOJICOACPKAIIMX ~ OPraHMYEeCKUX  BEIIECTB, peEIIeHHE
9KCIIEPUMEHTAJIbHBIX 3aJa4 M0 PACIO3HABAHUIO HEOPTaHUYECKUX
Y OpraHMYECKUX BEIIECTB) C COOIIOIEHUEM MTpaBml 0€3011aCHOTO
oOpallleHHs ¢ BellecTBaMHM U J1JaOOpaTOpPHBIM 000pPYIOBaHUEM,
(GopMynupoBaTh LEIM  HMCCIENOBAHUSA, IPENOCTaBIATh B
pasn4yHOl (opMe pe3yabTaThl IKCIEPUMEHTA, AaHAIU3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTB;

- YMETb OCYHIECTBJIATH LICJICHAIIPABICHHBIN MOUCK XMMHUYECKON
UHpOpMALMU B PA3JIMYHBIX MCTOYHUKAX (HaydyHas U y4eOHO-
Hay4Has JMTeparypa, CpelCcTBa MacCOBOM HH(OpMaIUH, CETh
WHTepHeT u apyrue), KpUTHUECKH aHAIU3MPOBATH XUMHUUYECKYIO
uHpopMmaLuio, IepepabaTbiBaTh €€ M HUCIOJIb30BaTh B
COOTBETCTBUU C IMOCTaBJICHHOM yueOHOM 3a1a4eii;

- BJIAJETh CUCTEMOM 3HAHMI O METOJaxX HAay4YHOIO IO3HAHUS
ABJICHUN TIPUPOJBI, UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKax U
YMEHMSIMM TPUMEHATh 3TU 3HAHUSA IPU IKCIEPUMEHTAIbHOM
UCCIICIOBAaHUM BEIECTB W Ul OOBACHEHHS XUMHYECKUX
ABJICHUM, HWMEIOUMX MECTO B MPHUPOJE MPAKTHUYECKOU
JESTEIBHOCTH YEJIOBEKA U B ITIOBCEIHEBHOM JKHU3HU;

12




OK 04. DddexrrBHO
B3aHUMOJICHCTBOBATh U
paboraTh B
KOJUICKTHUBE U

- TOTOBHOCTb K CaMOpa3BUTUIO, CaAMOCTOATCIBHOCTH H
CaMOOIIPCACIICHUTIO,
-OBJIaICHUEC

HaBBbIKAMH yueOHO-UCCIIEI0BATEIBCKOM,

MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

- YMCThb IIJIAHUPOBATHh W BBIIIOJIHATH XUMHYCCKUH SKCIICPUMCHT

(mpeBpallleHHUs OpPraHMYECKHUX BEIIECTB IIPU  HArpeBaHUHU,

MOJIY4YCHHUE OTHJICHA W H3YUYCHHE €TI0 CBOfICTB, Ka4yCCTBCHHBIC

peakuuu Ha QIbJETUABI, KpaxMmal, YKCYCHYI KHCIOTY;

KOMaH/Ie OBiajeHHe  YHHBEPCAJbHBIMH  KOMMYHUKATHBHBIMH | JieHaTypauusi O€JIKOB IpUd HAarpeBaHWUM, LIBETHBIE pEaKIUU
NelCTBUSMMU: 0eNKOB; MPOBOAUTH pEAKUUMU HOHHOTO OOMEHa, ONpEIesATh
0) coBMecTHasi 1eSITeJIbHOCTD: Cpelly BOJAHBIX pacTBOPOB, KaU€CTBEHHbIE pEeaKLUU Ha Cylbdar-,
- TIOHUMAaThb M HCIIOJIb30BATh IMPEMMYIIECTBA KOMaHAHOW M | KapOOHAT- MU XJOPUI-aHMOHBI, HAa KaTHMOH aMMOHHUS; pellaTh
WHJIMBHUIYAIBHOU pabOTHI; OKCIIEpUMEHTANIbHBIE  3a7aur 1o Temam "Mertamibl"
- IIPUHUMATh e COBMECTHOM nesTenbHOCTH, | "Hemeramibl") B COOTBETCTBUM C  MpaBWJIaMU  TEXHUKHU
OpraHM30BBIBATH M KOOPAMHHPOBATH JEHCTBHS 1O ee | Oe30MacHOCTH MpH OOpallleHuHu C BElIeCTBaMU U Jab0paToOpHBIM
JNOCTHIKEHHUIO: COCTAaBISITh IUIAaH JEUCTBUM, paclpelensiTh | 000pyJAOBaHUEM; MPEJICTaBIsATh Ppe3yAbTaThl XUMHYECKOIO
pOJIM C y4eTOM MHEHHUH Y4aCTHMKOB OOCYXXJaTh pe3yJbTaThl | SKCIIEPUMEHTa B (hOpMe 3alHucH ypaBHEHHI COOTBETCTBYIOLIUX
COBMECTHOM paboThI; peakiuii ¥ (GopMynupoBaTh BBIBOJABl Ha OCHOBE ATHX
-  KOOpAMHHUPOBATh U BBHINOJHATH pPabOTy B YCIOBHSX | Pe3yJbTAaTOB;
peasibHOTO, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO | -yMETh  CaMOCTOSITENIbHO  IJIAaHUPOBaTh U HPOBOAMTH
B3aMMOJICHCTBUS; XUMUYECKAN SKCTIEPUMEHT (TOJydYeHWEe W H3yYCHHE CBOWMCTB
- OCYILIECTBJSATh MO3UTUBHOE CTPATErMUECKOE IOBEIECHUE B | HEOPraHWYECKUX M OPraHMYeCKHX BEIEeCTB, KaueCTBEHHBIE
pPa3IMYHBIX  CHUTyalMsiX,  MPOSBIAT,  TBOPUECTBO U | PEaKIUU YIJIEBOJIOPOIOB pa3IMYHBIX KJIaCCOB u
BOOOpakeHue, ObITh MHULIUATUBHBIM KHUCJIOPOJICOACPKAIIMX ~ OPraHMYECKUX  BEIIECTB, pEIICHUE
OBaanenue YHUBepCAJIbHBIMU PeryJsiTHBHBIMHU | SKCIIEPUMEHTAJIBHBIX 33/]a4 10 PACIIO3HABAHUIO HEOPraHUYECKUX
AelcTBUSIMU: Y OPraHMYECKUX BEIIECTB) C COOIIOIEHUEM MTPaBul 0€3011aCHOTO
') NpUHATHE ce0sl U IPYTruX JI/Iei: oOpallleHus C BellecTBaMH U JaOOPaTOpPHBIM 000PYIOBaHUEM,
- TPUHUMATh MOTHBBI M apryMEHThl JAPYrUX Jojed mnpu | GopMynupoBaTh LEIH  HCCIEJOBAHHS, IMPEIOCTAaBIATH B
aHaJlu3e pe3yabTaTOB JIEATEIbHOCTH; pa3ianyuHoil hopMe pe3yabTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U
- MPU3HABaTh CBOE MPABO U MPABO APYTUX JIFOJCH HAa OMMOKK; | OLIEHWBATH UX JOCTOBEPHOCTH;
- pa3BHBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUH APYTOTO
YEJI0BEKA;

OK 07. B o0s1acTH 3K010rM4YE€CKOr0 BOCTIMTAHUSA - copMHpOBATh MPEJICTABICHUS: O XUMHUUYECKONW COCTABIISIOIIECH

CopgeilicTBoBaTh - cOPMHUPOBAHHOCTh IKOJOTUUYECKON KYIbTYpbl, TOHUMaHHE | €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, PO XHUMHH B MO3HAHUU
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COXpaHEHHIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHNH KJIMMAaTa,
TIPUHITAIIBI
OEepEeKITUBOTO
MIPOU3BOJICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaIHsIX

BIUSHUS  COLMAJIBHO-3KOHOMHUYECKMX  IIPOLIECCOB  Ha
COCTOSIHME NPUPOJHOM M COLMAIBHOM CpEeIbl, OCO3HAHHUE
rJ100aIBHOTO XapaKTepa dKOJOTHUECKUX IpooieMm;

- IJJAHUPOBAHUE U OCYILECTBICHUE JEHCTBUNA B OKPYKAIOIIECH
cpele Ha OCHOBE 3HAHWA LEJIed YCTOMYMBOIO PpPa3BUTHUSA
YeJI0BEYECTBaA;

aKTUBHOE JICHCTBHIA,
OKpYKarollen cpere;

- YMCHHEC MMPOTrHO3UPOBATH H€6HaFOHpI/I${THI)Ie OKOJIOTHYCCKUC

HCIIPpUATHC MMPUHOCAIIUX Bpca

MOoCICACTBUA MPEANIPUHUMACMBIX I[GI\/’ICTBI/II\/'I, npeaoTBpalaTb
ux,

2

- paciiupeHuc OIIbITa JCATCIIBHOCTHU DKOJIOTHYECKOH
HAIpaBJICHHOCTH,
- OBJIAJICHUC HaBbIKaMH y‘Ie6HO-PICCHeJIOBaTeJIBCKOI>'I, HpOCKTHOﬁ nu

COLMAILHON JIEITEIIbHOCTH,

SIBIIGHUW TIPUPOABI, B (DOPMHUPOBAHWH MBIIUICHUS U KYJIbTYPBHI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TpaMOTHOCTH, HEOOXOAMMOU

JUIE ~ pelICHUs] TMPAKTHYECKMX  3a1a4 M DKOJOTHYECKH
000CHOBAaHHOT'O OTHOLIEHUSI K CBOEMY 3/I0POBbIO U MPUPOJHOU
cpene;

- yMeTh COOJIOAATh TpaBWJIa SKOJIOTUYECKH IIeJIeCO00Pa3HOTO
MOBE/JECHNUS B OBITY M TPYAOBOM JEATENBHOCTH B ILENAX
COXpPAHEHHUsI CBOETO 3J0pPOBbS M OKPYKAIOLIEH HMPUPOIHON
Cpelipl; BO3JCUCTBUSL Ha

OPraHu3Mbl

YUYUTBIBATH  OIIACHOCTDH KHBbIC

OTIPENICTICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MoKa3aresisi NpeIesIbHON JOIMYCTUMON KOHIICHTPALIMH;

- yYMETh TMPOTHO3WPOBATh, AHAIMU3UPOBATH W OIEHWUBATH C
IIO3UIAI DKOJIOTHUECKON OE30IIaCHOCTH ITOCJIEICTBUS OBITOBOM
U TIPOM3BOJICTBEHHOM JEATEIHHOCTH YEIIOBEKAa, CBSI3aHHOW C
nepepabOTKON BEIIECTB; UCIOJIH30BATh MMOTYYCHHBIC 3HAHUS IS
NPUHATHAS TPAMOTHBIX PpEIMIEHWH TPoOJIeM B CHUTYyalHsX,
CBSI3aHHBIX C XUMHEI;

- YMCTb OCO3HaBaTb OIACHOCTb BOSHeﬁCTBHﬂ Ha JKHUBBIC

OpraHnu3Mbl OIIPpCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIOKa3aTeida npez[enLHoﬁ ﬂOHYCTHMOﬁ KOHOCHTpaOuHu, H
IIOsACHATH Ha IIpuMepax CIIOCOOBI YMCHBIICHHUA nu

NpeaoTBpallCHUA HX BpPEIAHOI'O BOSHGﬁCTBHH Ha OpraHusm
YCJIOBCKaA.

[TpuroToBnenue u
MOJITOTOBKA K
peanuzanuu
noJry(haOpuKaToB JyIs
0111071, KYJTUHAPHBIX
U3aenuin

I[IK 1.2. OcymectBiare 00pabOTKy, MOATOTOBKY
OBOIIIEH, I'pUOOB, PbIObI, HEPHIOHOTO BOJHOIO ChIPbs, Msca,
JIOMAIIHEN NTULBIL, TUYH, KPOJIUKA.

IIpakTu4yeckuii oNbIT B:

- 00paboTKe Pa3TUUHBIMH METOIAMH, TTOATOTOBKE
TPaJANIMOHHBIX BUJIOB OBOILEH, TPHOOB, PHIOBI, HEPHIOHOTO
BOJIHOTO CBIpbsI, MsICa, JOMAIIIHEHN MTUIBI, TUYH, KPOJIUKA;
XpaHeHUU o0pabOTaHHBIX OBOLIEH, rpHOOB, PHIOKI, Msica,
JIOMaIIHe! NTULBL, AUYH, KPOJIHKA.

YMmenus:
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pa3zHooOpa3HOro
acCOPTHMEHTA!

- pacno3HaBaTh HEOOPOKAYECTBEHHBIC IPOIYKTHI;
BBIOMPATh, MPUMEHSATH Pa3IMYHbIE METO/IbI 00PaOOTKH.

3uanus:

— METO/Ibl 00pa0OTKHM TPAIUIIMOHHBIX BHIOB OBOIIICH,
rpuOOB, PHIOLI, HEPHIOHOTO BOJHOTO CBHIPhS, JJOMAIITHEH TITHIIHI,
JIUYH, KPOJIUKA,

- CrocoObI COKpPAILIEHUS TIOTEPh CHIPHS, TPOTYKTOB IIPH HX
00paboTKe, XpaHEHUH;

[IK 1.3. IIpoBoauTH MPUTrOTOBIEHHE U MOATOTOBKY K
peanuzanuu noayGadbpukaToB pa3HOOOPA3HOTO ACCOPTUMEHTA
JUig OMIOJl, KYIMHApHBIX HW3JIEIMM U3 pPbIOBI U HEPHIOHOTO
BOJTHOTO CBIPBS.

IIpakTHYecKHi ONBIT B:

— IIPUTOTOBJICHUH NTOTy(pabpuKaToB AJis OO,
KYJUHAPHBIX U3JIENINI M3 PHIOBI 1 HEPHIOHOTO BOJHOTO CHIPHS
pPa3HOOOpa3HOTO aCCOPTUMEHTA, B TOM YHCIIE PETHOHATBHBIX;
YMmenus:

- co0II01aTh MpaBUJia COYETaEMOCTH,
B3aMMO3aMEHSIEMOCTH OCHOBHOTO CHIPhS M JIOTIOJTHUTEITHHBIX
WHTPEUEHTOB, IPUMEHEHUS apOMaTHUYECKUX BEIIECTB;

- BbIOMpATh, MOATOTABINBATH MPSIHOCTH U MPHUIIPABBI,
XpaHUTh IPSTHOCTHU U MPHUIPABHI B U3MEIbUEHHOM BU/IE;
BBIOMPATh, MPUMEHSTh, KOMOMHUPOBATH Pa3IUIHBIC CITOCOOBI

MIPUTOTOBJICHUS T10JTy(HaOpUKATOB.

3HaHuA:
CIocoObI COKpAIeHUsI TIOTEPh, COXPAHCHUS MTUIIICBOM IIEHHOCTH
MIPOJIYKTOB MPH MIPUTOTOBICHUH TOTy(PaObpuKaToB.

[IK 1.4. IIpoBOauTh HMPUTOTOBJIEHUE U MOJATOTOBKY K
peanuzanuu noxypadpukaToB pa3HOOOPA3ZHOTO ACCOPTUMEHTA
Ui OI0f, KyITUHAPHBIX U3JeNUi U3 Msca, JOMAIIHeH NTUIIbI,
JTUYH, KPOJTUKA.

IIpakTu4yeckuii oNbIT B:

- 00paboTKe Pa3InYHBIMUA METOJAAMH, ITOATOTOBKE
TPaIUIIMOHHBIX BUJOB OBOIIIEH, IPUOOB, PhIOBI, HEPHIOHOTO
BOJIHOTO CBIPbSI, MsICa, TIOMAIITHEH MTUIBI, TUYH, KPOJIUKA;
XpaHeHHH 00pabOTaHHBIX OBOIIEH, TPUOOB, PHIOKI, Msica,

JOMaIIHen IITUObI, AUYU, KPOJIMKA.

YMmenus:
— pacmo3HaBaTh HeIOOPOKaueCTBEHHBIE MTPOTYKTHI;
BBIOUpATh, MPUMEHSTH PA3TUYHBIE METOAbI 00PaOOTKH.
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3nanus:

- METOJIbI 00paOOTKH TPAIUITUOHHBIX BUJIOB OBOIIICH,
rpuOOB, PHIOLI, HEPHIOHOTO BOJIHOTO CBIPHS, JJOMAIITHEH NITHIIHI,
JINYH, KPOJTUKA;

- CIIOCOOBI COKPAIIEHHSI TIOTEPh CHIPHS, TIPOTYKTOB MPU UX
00paboTKe, XpaHEHUH;

[Ipurorosiienue,
odopmIleHHE U
MOJITOTOBKA K
peanu3aIiy ropsiaux
011101, KyJTMHAPHBIX
W3JENHH, 3aKyCOK
Pa3zHOOOpa3HOTO
acCOpPTUMEHTa

[IK 2.2. OcymiecTBiaTh NPUrOTOBIICHUE,
HENPOJ0JIKUTENBHOE XpaHEHHE OyJIbOHOB, OTBapOB
pa3sHOOOpa3HOr0 aCCOPTUMEHTA.

YmMmenuna:

- B3BEIIIMBATh, U3MEPSTH MPOIYKTHI, BXOSIINE B COCTaB
OyJIbOHOB, OTBApOB B COOTBETCTBUU C PEICTITYPOI;

- OCYIIECTBIISATh B3aUMO3aMEHSIEMOCTh TTPOTYKTOB B
COOTBETCTBUHY C HOPMaMH 3aKJIAJKH, 0COOEHHOCTSIMU 3aKa3a,
CE30HHOCTEIO;

3Hanus:

- KPUTEPUH OIICHKH KaueCTBa OCHOBHBIX MPOJAYKTOB H
JIOTIOJTHUTEITLHBIX UHI'PETUCHTOB ISl OYJIbOHOB, OTBAPOB;

- HOPMBI B3aUMO3aMEHIEMOCTH CBIPhS U TPOTYKTOB,;

[IK 2.3. OcyiecTBasiTh MPUTOTOBIEHUE, TBOPUECKOE
o¢popMIIEHHE U IOATOTOBKY K pealn3aliy CyloB
pa3zHo00pa3HOro aCCOPTUMEHTA.

YMmenus:
B3BelUMBaTb, U3MePATb NPOAYKTbI B COOTBETCTBUMN C

peLenTypoi, ocyWwecTBAATb X B3aMMO3aMEHSAEMOCTb B
COOTBETCTBMM C HOPMAMM 3aKNaZ4KN, OCOBEHHOCTAMM 3aKa3a,
Ce30HHOCTbIO;

3nanusa:

- BH/JIbI, XapaKTEPUCTHUKA PETHOHAIBHBIX BUOB CHIPbS,
MIPOJIYKTOB;

- HOPMBI B3aUMO3aMEHSIEMOCTHU CBIPBS U MPOIYKTOB;
KnaccuduKauma, peuenTtypbl, NULLEBAA LEHHOCTb, TPpeboBaHUA K

Ka4vyecTBy
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IIK 2.6. OcymiecTBiATh NPUTOTOBIEHUE, TBOPUECKOE
odopMIIeHHE U TOATOTOBKY K PEeIN3aLUU TOPSUNX OO,
KYJIMHAPHBIX U3JIEIUH, 3aKyCOK U3 UL, TBOPOTa, ChIPA, MyKH
Pa3sHOOOPA3HOTO ACCOPTUMEHTA

IIpakTHYecKHH ONBIT B:
BEAEHMM pacyeToB C NOTpebutTenamm npm oTnycke NpoayKLmm

Ha BbIHOC;
YmeHus:

— 3BELIMBATh, U3MEPATH IPOIYKTHI, BXOJSIIME B COCTAB
ropsiuux OJ10J], KyJUHAPHBIX U3JUIMHM U 3aKyCOK U3 SIULI, TBOPOTa,
ChIpa, MYKH B COOTBETCTBHH C PELENTYPOH;

- OCYHIECTBJIATh  B3aUMO3aMEHSIEMOCTh  IPOAYKTOB B
COOTBETCTBUU C HOpMaMH 3aKjiaJkl, OCOOCHHOCTSIMHU 3aKasa,
CE30HHOCTBIO;

[Ipurorosnenne,
odopmIieHHE U
IIOATr0OTOBKA K
peanu3aryn
XOJIOJTHBIX U TOPSAYNX
CIaIKuX Omrom,
JIeCepTOB, HAIIUTKOB
Pa3HOOOpPa3HOTO
aCCOPTHUMEHTA:

[IK 4.2. OcymecTBasATh NPUTOTOBIEHUE, TBOPUECKOE
o(opMIIeHHE U TOATOTOBKY K PEATM3alUU CIAKUX OII0,
JIeCepPTOB Pa3HOOOPA3HOIO aCCOPTHMEHTA.

IIpakTHYecKHH ONBIT B:
- BEJICHUU PACUYETOB C NOTPEOUTESIMU NP OTITYCKE MPOAYKIIUU

Ha BBIHOC, B3aUMOJICHCTBUU C TIOTPEOUTEIIIMHU TIPH OTITYCKE
MPOJYKIIUU C IPUJIaBKa/pa3/iauH.

Ymenus:

- OpPraHM30BBIBaTh XpaHEHHWE B MPOIIECCE MPUTOTOBIICHUS
XOJIOMHBIX  CIIaJKKX OJIOA, JIeCEPTOB C  COOIMIOJCHUEM
TpeOboBaHUN 1O  OE30MacCHOCTH  TPOIYKIIUH, TOBAPHOTO
COCENCTBA;

- B3BCIIIMBATh, U3MEPATHh MPOJIYKTHI, BXOISIINE B COCTaB
XOJIOMHBIX CJIaJIKKMX OJIOA, JIeCepTOB B COOTBETCTBUU C
peuenTypoi;

- OCYHIIECTBIISITh ~ B3aUMO3aMEHIEMOCTh  IMPOJAYKTOB B
COOTBETCTBMM C HOPMaMHM 3aKJIQJIKM, OCOOCHHOCTSMH 3aKasa,
CE30HHOCTHIO;

3nanusa:

- KPUTEPUU OIICHKH KaueCTBa OCHOBHBIX MPOJIYKTOB U
JOTIOTHUTEIBHBIX HHTPEIUEHTOB JUISl XOJIOAHBIX CIAIKUX 0TI,
JIECEPTOB Pa3HOOOPA3HOTO ACCOPTUMEHTA;

- BU/IbI, XaPaKTEPUCTHUKA PETHOHATBHBIX BUJIOB CHIPbSI,
MPOJIYKTOB;

- HOPMBI B3aUMO3aMEHSIEMOCTH CBIPbS M IPOJTYKTOB;
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[1IK 4.4. OcymiecTBiATh NPUTOTOBIIEHUE, TBOPUECKOE
o¢popMIIEHHE U IOJATOTOBKY K peajin3ali HalluTKOB
pa3sHOOOpa3HOr0 aCCOPTUMEHTA.

IIpakTHYecKHi ONBIT B:

- BEJICHUH PAcYETOB C MOTPEOUTEISIMU TP OTITYCKE PO TYyKIIUU
Ha BBIHOC, B3aUMOJCHCTBUH C IOTPEOUTEIISIMH TTPU OTITYCKE
MNPOJYKIIUU C IpUJIaBKa/pa3/iadi.

YMmenus:

- OpPraHW30BBIBATH XpPaHEHUE B TpOIECCe MPUTOTOBICHUS
XOJIOMHBIX  CIIAKKX OJIOA, JECEpPTOB C  COONIOACHHEM
TpeOoBaHUN 1O  0€30MacHOCTH  MPOAYKLIUH, TOBAPHOTO
COCEJICTBA;

- B3BEILIUBAaTh, U3MEPATh MPOJYKThI, BXOISIINE B COCTaB
XOJOJHBIX CIAJKUX OJI0J, JecepToB B COOTBETCTBUU C
peuenTypoi;

- OCYILIECTBJIATh  B3aMMO3aMEHSIEMOCTh  NPOJYKTOB B
COOTBETCTBUM C HOPMaMH 3aKJIaJIKU, OCOOEHHOCTSAMHM 3aKa3a,
CE30HHOCTBIO;

3HaHusn:

- KPUTEPHUH OLICHKHM KaueCTBA OCHOBHBIX IPOJAYKTOB U
JIOTIOJIHUTEIIBHBIX HHTPETUEHTOB /ISl XOJIOAHBIX CIIAAKUX OO,
JIECepTOB Pa3HOOOPA3HOI0 ACCOPTUMEHTA;

- BUJIbI, XapaKTEePUCTUKA PETUOHATIBHBIX BUIOB ChIPbS,
POAYKTOB;

- HOPMBI B3aMO3aMEHAEMOCTH ChIPbs U TPOJAYKTOB;

OcBoenue coniepkanusi yaeOHOW TUCIUTITNHBI « X UMHUST», 00€CTIeunBaeT JOCTKEHNE OOYJArOIIMMIUCS CIEIYIONIUX PE3yIbTaTOB:
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Koapbl

H.TIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUA TUCHUIIJIMHBI BKIKYAK0T

JIP 01 YyBCTBO I'OPAOCTU U YBAKECHUS K UCTOPUM U TOCTHKECHUSAM OTEUECTBEHHOW XMMUYECKON HAYKH;
JIP 02 XUMUYECKH TPaMOTHOE TOBEJICHNE B PO(PECCHOHAIBHON NESITEILHOCTH U B OBITY IPH 0OpAlIeHNH C XMMUYECKHMHU BEIIECTBAMH,
MaTepuajaMu U NPoLecCaMu;
JIP 03 TOTOBHOCTB K MTPOJOJDKEHHIO 00pa30BaHuUs M MOBBIICHUS KBaTM(UKAIIUN B N30paHHON TPO(ECCHOHATBHON EATETbHOCTH U
00BEKTHBHOE OCO3HAHUE POJH XUMHUYECKUX KOMIETECHINI B 9TOM;
JIP 04 YMEHHE UCII0Ib30BaTh JOCTUKEHUS COBPEMEHHON XUMUYECKON HAYKH M XUMUYECKUX TEXHOJIOTHIl JUIsl MTOBBIIIEHNS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHsI B BBIOpaHHOM NpodeccroHaNbHOMN A€ATEIbHOCTH;
JIPOS c(hOpMUPOBAHHOCTH OCHOB CAMOPA3BUTHSI U CAMOBOCIIUTAHUS B COOTBETCTBUH C OOIIEUETIOBEUECKUMH IIEHHOCTSIMU U UcalaMU
I'PaKIaHCKOTO 00IIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPUECKON M OTBETCTBEHHON JIESITENIbHOCTH;
JIP 06 HaBBIKH COTPYTHUYECTBA CO CBEPCTHUKAMH, IETHMH MJIAJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIE3HOM,
yueOHO-HCCIIeI0BATENbCKOM, TIPOEKTHOM U JPYTrUX BUAAX JIEATEIbHOCTH;
JIP 07 ACTETUYECKOE OTHOIIEHNE K MUPY, BKJIFOYAs 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIIICHHUIA,
JIP 08 TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHWIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUM BCEH KU3HH; CO3HATEIHLHOE OTHOIICHUE K
HENpepbIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHOMN NMpogecCHOHaTbHON 1 00IIECTBEHHOM e TENbHOCTH;
JIP 09 OCO3HAHHBIM BBIOOp Oyaymielt mnpodeccurt W BO3MOXKHOCTEHW peai3allid  COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB; OTHOIICHHE K

npo(hecCHOHATFHON ~ JICATENIFHOCTH  KaK  BO3MOXXHOCTH  y4YacTHs B  PCIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX,
00IIeHAIIMOHATBHBIX TTPOOJIEM.
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2. CTpyKTypa M coaepkaHue 0011e00pa3oBaTeIbHON JUCHUILTHHBI « X UMM I»

2.1. O0bemM JUCHMILIMHBI M BUABI y4eOHOU padoThl

Bua yueOHoii paGoTbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMbI AU CHUILTHHBI 190
B T.4.

O01mee KOJIMYECTBO NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI 81
OcHoBHOE coep:kaHue 186
B T. 4.

TEOpETHYECKOE 00yUeHue 86
MIPAKTUYECKUE 3aHATUS 32
B T.4. KOHTPOJIbHBIE pabOTHI 7
nabopaTOPHBIC 3aAHITHS 17
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMe (COAePKAHUE 47
NMPUKJIATHOTO MO/YJIfA)

B T. 4.

TEOpPETHYECKOE 00yUueHne 16
MIPAKTUYECKHUE 3aHATUS 19
1ab0paTOPHBIC 3aHATHS 13
IIpome:kyTouHas arTecTaums (IK3aMeH) 4
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2.2. TemaTu4ecKkuii JIaH U COAEePrKAHUE JUCUMUIIIMHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U PodecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3iesoB U TeM JIa00paTOpPHbIE U MPAKTHYeCKHEe 3aHATHS, IPUKJIAJHOH MO1Y.J1b YacoB | KOMIIeTEHLHH
1 2 3 4

OcHoBHOE coep:kaHue 186
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 13
Tema 1.1. OcHoBHOE coep:kaHue 10 OK 01
Crpoenue Teoperuyeckoe o0yueHue 8
aTOMOB CoBpemeHHast MOJIeNIb CTPOEHHSI aToMa. JJIeKTPOHHAas KoHurypanus aroma. Kiaccudgukanus
XAMHYCCKAX XMMHMYECKHX 3JIEMEHTOB (s-, p-, d-3j1eMeHThI). BasleHTHBIE 3J1eKTPOHBI. BasieHTHOCTDB. DJIeKTPpOHHAS
SJIEMCHTOB U NPUPOAA XUMHYECKOH CBA3H. DIIEKTPOOTPULIATENBHOCT. KOBaJIeHTHAsl ¢BSI3b, €€ PAa3HOBUIHOCTH U g
nmpupoJa MEXaHU3MBbl 00pa30BaHusl (0OMEHHBIN U TOHOPHO-aKUenTopHbI). MoHHas cBA3b. MeTa/uinueckasi CBsi3b.
XUMHYECKOM Boaxopoanas cBsizb. MeXMOIEKYIIPHBbIE B3AMMOICHCTBUS.
CBsI3H H30T0nbI, 0CHOBHOE ¥ BO30Y:KI€HHOE COCTOSTHME aTOMA, THOPUAN3AIUsl ATOMHBIX OpOuTAaJIEii.

IIpakTHYecKkne 3aHATHS 2

IIpakTnyeckoe 3ansaTue Ne 1 PemieHne npakTu4ecKkux 3aaHMH HA COCTABJIEHHE 3JIEKTPOHHO-

rpagpuyecknx popmy. 3jieMeHTOB 1-4 mepuoaos.

IIpakTuyeckoe 3ansaTue Ne 2 Penienue 3ajaHuii Ha cCOCTaBJIeHHE XUMUYECKUX (POPMYJI IBYXaTOMHBIX

COeIHUHEeHHUI.

Pemenne npakTuyeckux 3aJaHuil Ha COCTaBIIEHUE JEKTPOHHO-Tpaduueckux GopmMyi snemMeHTon 14 2

nepuooB. Pelienue 3aiannii Ha UCTIOIB30BAHNE XUMUYECKOW CUMBOJIMKH U Ha3BaHUM COEIMHEHUN 11O

HOMEHKJIATYp€e MEKIYHAPOJHOTO CO03a TEOPETUUECKON U MPUKIIAJHON XMMHUU U TPUBUAJIBHBIX Ha3BaHUMI

JUIS COCTABJICHUS XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COCTUHEHHH (OKCHAOB, CYIb(HI0B, TUIPHUIOB U T.I1.)

U IPYIUX HEOPTaHUYECKUX COECAMHEHUN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOE co/lep:KaHue 2 OK 01
IMepuoguyeckuii | Teopernveckoe o0yueHue OK 02
3aKOH ¥ Tabnui@a | [pakTHYeCKHe 3aHATHS 2
JA.W. Menneneesa |[Ipakrudeckoe 3anstue Ne 3 3aK0HOMEPHOCTH H3MeHEHHsI CBOHCTB XHMHYECKHX 3J1eMEHTOB,

o0pa3yeMbIX MMH MPOCTBIX M CJIOKHBIX BelIeCTB. 2

IIpakTnueckoe 3ansiTue Ne 4 Pemenne npakTuKo-0pMEeHTHPOBAHHBIX TEOPETHYCCKHUX 32/IaHUI Ha
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XapaKTepu3alui0 XUMHUYECKHX 3JIeMEHTOB.
[Tepuonnueckas cucreMa xumuueckux aemeHToB .M. Menneneesa. ®uznueckuii cMmbici [leproanueckoro
3akoHa J[.J1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIIEMEHTOB, 00pa3yeMbIX UMH
IIPOCTBIX U CJIOKHBIX BELUIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOT0 ieMeHTa B [lepuoanueckoit
cucreMe. MupoBo33peHdeckoe U HayqHoe 3HaueHue llepuoaundeckoro 3axona /.M. MenneneeBa. [Iporaossl
J.W. MengneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTEePU3ALUI0 XUMUYECKUX
371eMEHTOB «MeTallmnuecke / HeMeTalNIM4eCKHe CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh U CPOJICTBO K
ANIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MIEPUOANYECKON CHCTEME XUMMUYECKUX 3J1eMeHTOB /(.M. MenneneeBay.

KountpoJubHas

Crtpoenue BemecrBa 1
padora 1
Paspnen 2. Xumuyeckne peakuuu 17
Tema 2.1. Tunsr | OcHOBHOE coepKaAHHE 10 OK 01
XUMHUYECKUX Teoperuyeckoe o0yueHue S
peakimit Knaccupukanust ¥ TMIIBI XMMHUYECKUX PeaKUUil C y9aCTUEM HEOPraHM4ecKux BeliecTB. KomnuecTBeHHbIE

OTHOILIEHHUS B XUMUN. OCHOBHBIE KOJTHYECTBEHHbIC 3AKOHbI B XMMHMH M PACYeThl 10 YPABHEHHUAM

XMMHUYECKHUX peakiuid. MoJib Kak eIMHUIIa KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXpaHEHUS 5

Macchl U SHepruu. 3akoH ABoraapo. MomsipHblil 00beM razoB. OTHOCUTENbHAS IVIOTHOCTD T'a30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTUEM HEOPraHMYECKHUX BEIIEeCTB (Ha MpUMepe I'MAPOKCOKOMILIEKCOB

LMHKA U QJIFOMUHHUS).

IIpakTHYeckue 3aHATHS 5

IpakTuyeckoe 3anaTHe Ne S CocraB/ieHHe YPABHEHUH peaKkuui

CocraBieHue ypaBHEHHUI peakluidi COeTMHEHUS, pa3IoKeHUs, 3aMeIlleHns, OOMeHa. Y paBHEHUS peakiuit

TOpEeHUs, HOHHOTO 0OMEHa, OKUCIICHUS-BOCCTAHOBJICHHSI.

IIpakTHyeckoe 3ansaTHEe Ne 6 Pacyer KOJIMYeCTBEHHBIX XapPAKTEPUCTHK MCXOIHBIX BelIeCTB M 3

NPOAYKTOB peaKIH.
Pacuer KOMMYeCTBEHHBIX XapaKTEePUCTUK POIYKTA PEaKLUU COEAUHEHUS, €CIM OJTHO U3 BEUIECTB JaHO B
M30BITKE W/WIN COJIEP>KUT PUMECH.

IpakTHyeckoe 3anaTre Ne 7 Pacuer MaccoBO# WiIN 00beMHOM 01M BbIX0JA MPOAYKTA pPeaKkuuu
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COeIMHEHHUs OT TEOPETHYECKH BO3MOKHOI0.
Pacuer 00beMHBIX OTHOIIEHUH ra3oB. Pacuer Macchl (00beM, KOJTMYECTBO BEIIECTBA) MPOIYKTa PEAKIINH,
€CJIM OJIHO M3 BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEICHHON MAaCCOBOM J0JIEH paCTBOPEHHOIO BEIECTBA.

IMpakTnyeckue 3anaTus Ne § CocraBiieHne H ypaBHHBaHHEe MeTOA0M JIEKTPOHHOI0 fajiaHca.
ypaBHeHI/Iﬂ OKHCIIEHUA-BOCcCcTaHOBIIEHHs. CTeneHb oKuciaeHusa. OKUCIUTENb U BOCCTAHOBUTEID.
OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE pPC€aKkuuun B IpUpOaAC, MPOU3BOACTBCHHBIX MMPOLICCCAX U

AKU3ZHEJEATENIbHOCTH OpraHu3MoB. OKUCIUTENBHO-BOCCTAHOBUTENBHBIN NOTEHIMAI cpebl. CocTaBieHUE U 2
YPaBHHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKI[II METOJIOM JIEKTPOHHOTO OanaHca. TunudHbie
HEOPraHUYECKHUEe OKUCIUTEIN U BOCCTAHOBUTEIH.
IIpakTnueckoe 3ansiTue Ne 9 JJ1eKTPOJIM3 PACTBOPOB M PACILIABOB COJICH.
Tema 2.2. OcHoBHOE coep:kaHue 6 OK 01
OnekrponauTryecka| TeopeTudeckoe 00ydeHune 5
g qucconuanusi U |'Teopust JIeKTPOJIUTHYECKON qucconuannu. Peakiiun nonHoro oomena. CocraBiieHHe peaKknuii HOHHOT O
MOHHBIIT 00MEH 00MeHa ITyTeM COCTaBIJICHHS MX MOJIHBIX M COKPAILEHHBIX NOHHBIX YPAaBHEHMII. 5
I'maposus coneil. 3HavyeHHe rUAPOJIM3a B OMOJI0rH4ecKUX 00MEeHHbIX npoueccax. [Ipumenenne
TUAPOJIN3a B IPOMBIIIIEHHOCTH.
JlabopaTopHbIe 3aHATHUSA 1
JlaGoparopHoe 3ansiTue Ne 1 «Peakuuu ruaposuszay.
HccnenoBanue cpepl pacTBOPOB coJiel, 00pa30BaHHBIX CHJIBHBIMH U CJIA0BIMHU MTPOTOJIUTAMU, U UX PEaKIUil 1
C pacTBOpaMHu Iiesiour 1 kapOoHara HaTpus. CocTaBlieHHE peaKlMii TUAPOIU3a COJeH.
KonTpoabHast
XuMH4YeCcKHue peaKkuuu. 1
padora 2
Paznea 3. CTpoeHue U CBOMCTBA HEOPraHMYECKHUX BElIECTB 30
Tema 3.1. OcHoOBHOE co/lep:KaHue 7 OK 01
Knaccudpukanus, | Teopermueckoe o0yuenue 3 OK 02
HOMCHKJIATYpa U |[IpenMeT HEOpraHM4ecKo xumMuu. BzauMocBsa3p Heopranndeckux Bemiects. Knaccndpukanus
CTpOCHHUC Heoprannueckux Beulects. [IpocTsie u cinoxHble BemecTBa. OCHOBHBIE KJIACCHI CJI0KHBIX BEelIeCTB
HCOPraHW4eCKUX  ((oKCHAbIL, THAPOKCHIBI, KUCIOTHI, coir). HOMEHKIIaTypa 1 Ha3BaHUE HEOPraHUYECKHUX BEIIECTB UCXOS U3 UX 3
BCINCCTB XUMUYECKOH (OPMYIIBI UM COCTABICHUE XUMUUECKOH (hOpMYIIbI CXO/Is U3 Ha3BaHUs BEILECTBA IO

Me)KﬂYHapOHHOﬁ nin TpHBHaHBHOﬁ HOMCHKIJIATYpC.
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MexmonekynaspHble B3auMoaeiicTBus. Kpucramioruaparsl. ArperatHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amop¢Hbie BemecTBa. THNbI KPUCTAJUIMYECKUX PelleToK (aToMHast, MOJICKYIIsIpHasi,
MOHHAs1, METAITMYECKasi). 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT TUMA KPUCTATUTNIECKON
pewerku. [IpuunHbl MHOrOoOOpa3us BEIIECTB.

CoBpemMeHHbIE TNPEACTABIECHUS O CTPOCHUM TBEPHAbIX, JKUIKUX U Ta3000pa3HbIX BemiecTB. JKuakue

KpUCTAJUIHI.
I[IpakTHYeckne 3aHATHS 4
IpakTuyeckoe 3ansitue Ne 10 Pemenue 3amauy Ha pacyer MaccoBOil 10M (Macchl) XMMHYECKOI0
3JieMeHTa B MOJIeKYy.Ie.
IMpakTuyeckoe 3ansatue Ne 11 PemeHue 3agay Ha pacyeT MaccoBO 10 (Macchl) XHMHMYECKOIO
cOeJlMHEeHUs] B CMeCH.
IIpakTuyeckoe 3ansaTue Ne 12 Pemienne nmpakTu4ecKux 3aJaHui 1Mo KJiaccu@ukanum, HOMEHKJIaType
HEOPraHu4ecKuX BellecTB 4
Pemenne mnpakTHYeCKUX 3amaHUN MO KIacCH(UKAIMK, HOMEHKIAType M XHMHUYECKHM (opmynaam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB (HA3BIBATh M COCTABIATH (POPMYJIBI XMMHUYECKUX BEIIECTB,
OTIPENeNIATh MPUHAIEKHOCTD K KJIAcCy).
IIpakTuyeckoe 3ansitue Ne 13 Hcrounwmku xumuuecko uHbopMmamuu (HaydyHas W ydeOHO-HaydHas
nuTepaTypa, CpeicTBa MaccoBod wuHpopmarmu, cetb HurepHer m apyrue). Ilomck wHopmamuu 1o
Ha3BaHUAM, UICHTUPHUKATOPAM, CTPYKTYPHBIM GopMyam.
Tema 3.2. Qusuko-| OcHOBHOE coJep:kaHue 18 OK 01
XUMHUYECKUE Teopernyeckoe o0yueHune 13 OK 02
CBOIICTBA Metamabl. OOnue Qu3nyueckne U XUMHUYECKHE CBOMCTBA MeTaJ10B. CnocoObl moJydyeHHusi. 3HAUYCHHE
HEOPraHH4eCKUX  |meTasIoB M HEMETAJUIOB B IPUPOJE U )KU3HEAEATEIbHOCTH YEJIOBEKa U opraHu3MoB. Koppo3us mera/lios: 4
BCLIECTB BH/IbI KOPPO3MH, CIIOCOOBI 3aIMTHI METAJUIOB 0T KOPPO3UM.
Hemeramnpl. OOmue ¢usnyeckue W XUMHYECKHE CBOWCTBA HeMeTaioB. TUNHMYHBIE CBOICTBA
HemeTas10B IY— YII rpynn. Kinaccugukanusi 1 HOMEHKIATypa cOelMHeHUI HeMeTallI0B. KpyroBopoTsl 4
OMOTEHHBIX PJIEMEHTOB B TIPUPO/IE.
XHMHYeCKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKUX BellecTB (OKCUIOB, THIPOKCHIIOB, KHCIIOT,
colieit 1 Jip.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB M OCHOBHBIX KJIACCOB 5

COCI[I/IHCHI/lﬁ, BOAOPOAHBIX COCHHHCHHﬁ, BBICHIUX OKCHUIOB U TUAPOKCHUIOB. BJICKTPOJII/IS
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HpaRaneCRne 3aHATUSA

IIpakTnueckoe 3ansitue Ne 14 CocraBiieHue ypaBHeHMI XUMHYECKUX PeaKUMi ¢ y4acTHeM NPOCTHIX U
CJI0KHBIX HEOPraHUYECKHUX BellecTB

CocraBieHyue ypaBHEHUN XUMUUYECKUX PEAKLUN ¢ yJaCTHEM MPOCTHIX U CIOXKHBIX HEOPTAaHUYECKUX BEILECTB!
OKCHJIOB METAJUIOB, HEMETANIOB U aM(OTEpHBIX 3JIEMEHTOB; HEOPraHUYECKHUX KHCIOT, OCHOBaHUM U
aM(OTEPHBIX TUAPOKCHJIOB, HEOPTAaHMUECKUX COJICH, XapaKTePH3YyIOUINX UX CBOMCTBA.

IIpakTnueckne 3anaTusas Ne 15 PemeHue npakTuKo-OpHEeHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI Ha
CBOICTBA HEOPIraHMYECKHUX BeleCTB

IIpakTnueckne 3anaTusas Ne 16 Pemlenue npakTuKo-OpHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI Ha
N0JIyYeHHe HEOPraHMYEeCKHUX BellecTB.

JlabopaTopHble 3aHATUA

JladbopaTopHoe 3anHsitue Ne 2 PeuleHue JIKCHEPUMEHTAJBHBIX 33/1a4 MO XMMHYECKHM CBOCTBaM
MeTaJIJIOB

JladopaTopHoe 3ansaTHe Ne 3 PelmieHue 3KCNePUMEHTAJBHBIX 33/1a4 MO0 XMMHYECKHM CBOICTBaM
HEMeTaJJIOB,

«CBolicTBa METAUIOB M HeMeTa/uioB». McciemoBanne (PU3MYECKUX M XUMHUYECKHX CBOWCTB METAUIOB U
HeMeTalyioB. PelieHne sKCepUMEHTalIbHBIX 33/a4 MO CBOMCTBAM XHMMHMUYECKHM CBOICTBAM METaUIOB U
HEMETAIIJIOB, 110 PACMO3HABAHUIO U TOTYYECHHUIO COEAMHEHNN METAIJIOB U HEMETAIIJIOB.

Tema 3.3.
[IpousBoacTBO
HEOPraHMYeCKHX
BEIIECTB.
3HadueHHEe U
MIPUMEHCHHE B
ObITY U Ha
MTPOM3BO/ICTBE

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

OO01ue mpeacTaBiieHUs O MPOMBIILIEHHBIX COC00aX MOJy4YeHHs] XMMHYECKHX BelllecTB (Ha mpumepe
NMPOU3BOJACTBA AMMMAKA, CEPHOM KHUCJIOTHI).

YepHasi 1 uBeTHasi MeTaayprus. l[IpakTuueckoe mprMeHEHUE ANEKTPOIM3a AJIs MMOTYUYEHUS MIETOYHbIX,
LIEJI0YHO3EMEIIbHBIX METAJUIOB U alfOMUHUS. CTEKIIO U CUJIMKATHAs! TPOMBILIIIEHHOCTb.

[IpoGnema 0TX0A0B U MOOOUYHBIX TPOAYKTOB.

IlpakTH4yeckue 3aHATHSA

IIpakTnueckoe 3anatue Ne 17 Pemenne NpPaKTHKO-OPHMEHTHPOBAHHBIX 3aJaHHH O poJH
HEOPraHU4ecKoN XUMMH.

Pemrenne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPraHWYECKOM XMMHUU B Pa3BUTUU MEAUIIVHBI,
CO3/IaHUM HOBBIX MaTepHAJIOB (B CTPOMTENBCTBE M Jp. OTPACIAX MPOMBINIIECHHOCTH), HOBBIX MCTOYHUKOB

OK 01
OK 02
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SHEpruu (albTEpHATUBHBIE UCTOYHUKU SHEPTUHU) B PELICHUH MPOOJIEM IKOJIOTMYECKOM, SHEPreTUYecKon U
MUIIEBON 0E€30IaCHOCTH.

KoHnTpoJsbHas .

CBoiicTBa HEOPraHNYeCKUX BelleCTB. 1
pabora 3
Paznea 4. CTpoeHne 1 cBOIICTBA OPraHMYeCKHX BellecTB 43
Tema 4.1. OcHoBHOE coep:kaHue 8 OK 01
Knaccupukanus, | Teoperuueckoe o0yuenue 6 MK 1.1
CTpOCHHUE U IMpeamer oprannyeckoi Xumuu. B3anMoCBs3b HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB. 1K 2.2
HOMEHKJIaTypa XHMHYECKOe CTPOEHHEe KAK IOPSAA0K COCJUHEHHMS ATOMOB B MOJIEKYJIE€ COIVIACHO UX BaJECHTHOCTH. 1K 2.6
OPraHMYCCKHUX OcCHOBHBIE 110J10’KEHUsI TEOPUH XMMHUYECKOr0 CTPOCHHsI OpraHu4Yeckux coeauHennii A.M. bytieposa. 11K4.2
BCLIECTB VYriepoaHslii  CKeJNeT OpPraHuyeckod MOJIEKYNbl. MOJeKyIsipHble W CTPYKTYpHBIE (pa3BEpHYTHIE,

COKpaIlleHHbIE) XUMHUYECKUE (POPMYJIIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOSHHS MOJIEKYI. 6

HN3omepussi u mu3omepbl (CTPYKTypHasi, reoMerpuueckasi (muc-rpanc-uzomepusi). KpatHocTh

XMMHUYECKON CBA3M.

[lonsatue o ¢yHkUMoHANBHOW Tpynmne. I[lpuHIMMIB KiIaccuUKAIMKM  OPraHUYECKUX  COCTUHEHUH.

MexnayHapoaHass HOMEHKJIATypa U IPUHIIUIIBI HOMEHKIIATYPbl OPraHUYECKUX COCTMHEHUM.

IIpakTHYecKkne 3aHATHS 2

IIpakTuyeckoe 3ansitue Ne 18 CocraBieHHe NOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX ¢(opmyJa

OPraHMYeCcKHUX BellecTB.

Homenknarypa opraHuyeckux COEQUHEHHM OTIENbHBIX KJIacCOB (HACBIIIEHHbIC, HEHACBIEHHbIE H

apoMaTU4ecKhe YTJIeBOAOPObl, CIUPTHI, (PEHONbI, aNbJIErHJbl, KETOHBbI, KapOOHOBBIC KHUCIOTHI U Jp.) )

CocraBiieHHe MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHMYECKHUX BEIIECTB OTAENbHBIX KJIACCOB,

WCIIOJIb3Ys MX HAa3BaHUS 10 CUCTEMATUYECKOW HOMEHKIIATYype.

IIpakTuyeckoe 3ansitue Ne 19 Pacuersl npocreiimeii popmMyJibl OpraHu4ecKoi MoOJIEKYJIbl, HCX0AS U3

3JIEMEHTHOr0 coctaBa (B %).
Tema 4.2. OcHoOBHOE co/lep:KaHue 23 OK 01
CaoiicTBa Teopernueckoe o6y4enue 19 OK 02
OpraHMHCCKuX @DU3MKO-XMMHUYECKHE CBOMCTBA OPraHMYECKMX COEJUHEHUM  OTHENbHBIX KJIaccoB  (OCOOEHHOCTH IIK 1.3
COeIMHCHMH KIacCU(UKAIIMU WU HOMEHKIIATyphl BHYTPH KJlacca; TOMOJOTHYECKH psii u oOmias dopMyna; U30Mepus; EE ;‘21

(I)I/ISI/ILIGCKI/IC CBOﬁCTBa; XUMHNUYCCKHE CBOﬁCTBa; CITOCOOBI nonyquI/m):
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— MPCACIBbHBIC YIIJICBOAOPOIBI. FopeHHe MCTaHa KaK OJHMH HN3 OCHOBHBIX HCTOYHHMKOB TCIIJIa B

I1K 4.2

MPOMBIIUICHHOCTH H ObiTy. CBoOHCTBAa NPHPOAHBIX YIJIEBOJAOPOAOB, HAXO0XJACHHE B TMPHUPOJEC U 3 IIK 4.4

[IPUMEHEHHE ATKAHOB;

— HempelejbHble W apoMaTHuyeckue yriesogopoabl. [losmMepu3aums 3THJeHAa KaKk OCHOBHOE

HaIpaBJICHUE €r0 HCIO0JIb30BaHUA. ['opeHre anmeTm/jieHa KaKk MCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHU 4

JUIS CBApKU U PE3KU METAILIOB;

— KHUCJIOPOJICOJIEpIKAIINE COEIMHEHUS (CHMUPTHI M NMpocThie 3(PUpbI, (GeHoIbl, ATbJeruibl U KeTOHbI,

Kap0OHOBbIEe KHMCJIOTHI U MX NPOU3BOAHBbIE). [IpakTHueckoe MpUMEHEHHE STUIICHIVIMKOJS, TJIMLEepHHA, 6

¢denoina. [Ipumenenue ¢opmanbaeruia, alueTalbIeruaa, YKCYyCHOM KHUcIOThl. MbLIa Kak €OJIM BBICIHIHX

KapOOHOBBIX KMCJI0T. Morolue cBoicTBa MbLIIa;

— a30TcojeprKalue coeJUHeHNsI (AMMHBI U AMUHOKHUCJIOThI, 0€JIKH). 4

Kuaccnpukanusas M 0CO0EHHOCTH OpPraHMYecKHX peakuuii. PeaknnoHHble ueHTpsl. Pamukaner. )

[lepBoHauanbHBIE TOHATUS O TUIIAX U MEXaHU3MAaX OPTraHUYECKUX PEaKIUil.

IIpakTHyeckue 3aHATHS 2

IIpakTuyeckoe 3ansaTre Ne 20 Pemenne nenovek npeBpamieHnil Ha reHeTHYECKYI0 CBSI3b MEXKIY

KJIACCAMHU OPraHNUYeCKUX COeMHEHUI.

Pemrenne nenouek nmpeBpalieHuii Ha TeHETUYECKYHO CBSI3b MEK/y KJIACCAMH OPraHUYECKUX COCUHEHUN C

COCTaBJICHUEM HA3BAHUM OPraHMYECKUX COCIUHECHHI MO TPUBUAIBHOW MM MEXIYHAPOTHON 2

CUCTEMAaTUYECKOW HOMEHKIIAType.

IIpakTuyeckoe 3ansaTre Ne 21 Pemenne pacyeTHBIX 32124 110 YPABHEHUSIM PeaKIUii ¢ y4acTUeM

OPraHMYecKHUX BellecTB.

JlabopaTopHbIe 3aHATHSA 2

JladopaTopHoe 3ansiTue Ne 4 «IlosryueHue 3THIIEHA U M3YUYEHHUE €r0 CBOMCTB».

JlaGopaTropHoe 3ansitue Ne 5 PemieHue pacyeTHbIX 32/1a4 € UCIOJb30BAHUEM IIJIOTHOCTH ra30B 110

BOJOPOAY M BO3AYXY. )

[Tomyuenue 3TUIEHA U3 3TaHOJIA B 1a00PATOPUN U U3YUEHHE ero (PU3NUECKUX U XUMUYECKHX CBOICTB.

CocraBieHue peakiyil IPUCOEIMHEHNS U OKUCIICHNS Ha IIPUMEpE 3TUJICHA. Perienne pacueTHbIX 3a1ad C

HCII0JIb30BAHNEM IJIOTHOCTH T'a30B 110 BOJOPOY U BO3IYXY.
Tema 4.3. OcHoBHOE conep:xaHue 11 OK 01
Oprannyeckue Teopernueckoe o0yueHue 7 OK 02
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BEILECTBA B buooprannueckue coenunenus. Il ppmenenne u Ouosornyeckasi poJib yriaepoaos. OKHUCIEHUE YTIEBOJA0OB
KU3HEJESATENBbHOCT | — ICTOYHHMK PHEPIMU KUBBIX OpraHu3MoB. O0JiacT NpuMeHeHusi aMMHOKHCJI0T. [lpeBpamenns 6ejkoB
U 4EeJIOBEKa. nuimM B opraHu3Mme. buonormdeckue ¢ynkummu OenkoB. buonormueckue ¢GyHKUUU KUpoB. Poib 5
[Tpon3BoACTBO U | OpPraHMYECKOW XUMHUH B PEICHUH IPOOIeM MUIIEBOH OE30MaCHOCTH.
[IPUMEHEHHE HyxknenHoBble KHCI0TBHI: cocTaB U crpoeHue. CtpoeHue HykiaeoTu0B. CocTaB HYKJIEMHOBBIX KUCIIOT
OPraHu4eCKUX (AHK, PHK). Posib HyK/J1eHHOBBIX KHCJIOT B KHU3HE/IeSITeIbHOCTH OPraHU3MOB.
BCIICCTB B [Tpon3BOACTBO OpPraHMYECKUX BEUIECTB: MPOM3BOJCTBO METaHONA, mepepadorka Hedtu. IlommdTHineH kak
MPOMBIIITICHHOCTH (KPYIMTHOTOHHAXHBIA MPOJYKT XUMHUYECKOro mpou3BoicTBa. I[IpumeHenue ostuineHa. I[IlpousBoacTtBo u
MIPUMEHEHHE KayuyyKa U PEe3UHBI.
CuHTeTHYEeCKHME M HCKYCCTBEHHbIE BOJIOKHA, HMX CTpOEHHE, CBOMCTBAa. llpakThueckoe HCIOJIb30BaHUE
BOJIOKOH. CHHTETHUYECKHE IJICHKU: MU30JIALHMS ISl TPOBOJIOB, MEMOpPAHBI JJIsi ONIPECHEHMSI BOJIbI, 3aIIUTHBIE 2
IUICHKH JJIs aBTOMOOWJIEH, MJacThlpyu, XUpypruueckue moBsi3ku. HoBble TeXHOJIOTHH AajbHEeIIero
COBEPIICHCTBOBAHHUS MTOJIMMEPHBIX MaTEPHUATIOB.
Ponb opranndeckoil XuMUU B pellIeHUH MpoOIeM 3HEepPreTH4ecKoi 6e30MacHOCTH, B Pa3BUTUU MEIUIIUHBI,
CO3JJaHUH HOBBIX MAaT€pPHAJIOB, HOBBIX HCTOYHUKOB SHEPTUH (IbTEPHATHUBHBIE HICTOYHUKHU SHEPTUH).
IIpakTHYecKkne 3aHATHS 2
IIpakTuyeckue 3anaTHs Ne 22 PeneHue NpakTHKO-OPUEHTHPOBAHHBIX 3a/1aHUIi 110 COCTABJIEHUIO
XMMHUYECKHUX pPeaKkIui
IpakTHyeckoe 3ansaTHEe Ne 23 PenieHue NPaAKTHKO-OPHEHTHPOBAHHBIX 32/IaHUI M0 COCTABJIEHUIO
XHUMHMYECKUX PeaKIMH . 2
Penrenne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUI IO COCTABICHUIO XUMUUYECKUX PEAKLUN, OTPAKAFOIINX
XMUMHYECKYIO0 aKTUBHOCTh OPraHUYECKUX COCIMHEHUI B pa3IM4HbIX cpeliaX (IPUPOJAHBIX, OMOTOTHUECKUX,
TEXHOTCHHBIX).
KonTpoabHasi
CTpyKTypa OpraHm4ecKux BelecTB. 1
padora 4
KonTpoabHasi .
CBolicTBa OPraHu4ecKHX BellecTB. 1
pab6ora 5
Paspeua S. Kunernuyeckne n TepMOIUHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYCCKHUX PeaKnui 16
Tema 5.1. OcHoBHOE coep:xaHue 7 OK 01
Kunernueckune Teoperuueckoe o0yuenne 3 OK 02
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3aKOHOMEpHOCTH |Xumudeckue peakimu. Knaccupukanusi XuMuyecKHuX peaknuii: mo ¢a3oBoMy cocTaBy (TOMOTEHHBIC U
MPOTEKAHUS IETEPOreHHBIE), 10 UCIOIb30BAHUIO KaTalnu3aTopa (KaTaIuTUUECKUE U HEKAaTATUTUYECKUE).
XUMUYECKUX CkopocTh peakumu, ee 3aBHCHMOCTh OT Pa3iuYHbIX (AKTOPOB: NPUPOJBI PEATHPYIOUIUX BEIECTB,
peakuui KOHIICHTPAIIUU PEArupYIONIUX BeEIIEeCTB, Temmeparypsl (mpasBwio Baut-I'odda), mmomaam peakimoHHOM
MIOBEPXHOCTH, HAJIMYMS KaTaiu3aropa. PoJib kaTanu3aTopoB B IPUPOAE U IPOMBILIIEHHOM IIPOU3BOCTBE.
OHeprus akTuBalUuU. AKTUBUpPOBaHHBbIM KomIuiekc. KaTanusaropsl u karaiaus. Posab kaTaamszaTtopos B
NPHUPo/e U MPOMBIILIEHHOM MPOU3BOJICTBE.
JlabopaTopHble 3aHATUSA
JladopaTtopHoe 3ansaTHe Ne 6 W3ydeHue 3aBHCHMOCTH CKOPOCTM XHMHUYECKOW peakluu oOT
KOHIEHTPalli pearupyroumx BeuecTs.
JlabopaTopHoe 3ansitue Ne 7 OnpeesieHne 3aBUCHMOCTH CKOPOCTH PeaKIH OT TeMIepaTypbh).
N3yuenne 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIHH OT KOHIEHTPAIIMH pEearupyroliux BEIIECTB H
Temneparypbl. MccienoBaHue 3aBUCMMOCTH CKOPOCTH peaklUuu OT Temreparypbl. Pacder sHeprum
AKTUBAIIUU PEAKITUU.
Pemenne npakTuko-OpueHTHPOBAHHBIX 33JaHUN Ha aHaNu3 (PaKTOPOB, BIUSIONIMX HAa U3MEHEHHE CKOPOCTU
XUMHUYECKON PEaKIUU.
Tema 5.2. OcHOBHOE co/lep:KaHue
Tepmouuamuueck | Teopernueckoe 00y4yeHue OK 01
ne Knaccudukanus XuMUYECKUX pEaKIHil: 1Mo TermIoBoMy 3hheKTy (3K30TepMUYECKHE, IHAOTEPMHUUECKHUE), TIO OK 02
3aKOHOMEPHOCTH  [oOpaTumocTu  (0OpaTumble U HeoOpatumbie). TemnoBble 3¢ ¢eKTbl XMMHYECKMX peaKIuid.
HpOTEKaHUsA Tepmoxumuueckue ypapuenusi. OOpaTuMocTh peakinii. XuMH4ecKkoe paBHOBecHe U ero cMelleHue moj
XUMHUYIECKUX AelCTBHEM PAa3JIMYHBIX (PAKTOPOB (KOHIEHTpALUsS PEAreHTOB WM MPOIYKTOB pPEaKIUH, TaBJICHUE,
peakuuii. TeMIepaTypa) Ajs CO3/AaHUs ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB.
PaBHoBecue [Honsitue 00 3HTaNBNMU M IHTponuH. JHeprusi I'm6oca. 3akon I'ecca m caeacrBust u3 Hero. Poib
XUMHICCKUX CMENICHUSI PABHOBECHSI B TEXHOJIOTHYECKHUX MPOIIECCaX.
peaxuui IMpakTuyeckue 3aHATHS

IIpakTnueckoe 3ansitue Ne 24 PacyeTsl paBHOBECHBIX KOHICHTPALM , Ten10BOro 3¢gdexra peakuum.
[Tpunnun Jle Illarense. Bnusuaue paznuyabix (akTOpOB HA U3MEHEHHE PABHOBECHS] XUMHUECKUX PEaKIii.
3aKOH JEHCTBYIOIIMX MAacC U KOHCTaHTa XMMUYECKOTO paBHOBeCHUsS. PacueTbl paBHOBECHBIX KOHLEHTpaLUi
pearupyromux BeIecTB U MPOIyKTOB peakiuil. PacueTs! TenaoBoro 3¢ dexra peaxium.

30




IIpakTnueckoe 3ansitue Ne 25 PemeHue NpaKkTHKO-OPHEHTHMPOBAHHBIX 3aJaHMI HAa NPHMEHEHHe
npunuuna Jle-llarense.
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha NpuMmeHeHue npuHnuna Jle-Illarense nus HaxoXxaeHUs
HaIpPaBJICHUS CMEIICHHsS] PAaBHOBECUS XMMUYECKOH peakiuy U aHau3 (pakTopoB, BIUSIOMIMX HA CMEICHHUE
XUMHUYECKOIO PAaBHOBECHS.

JlabopaTopHble 3aHATUSA 1

JladopaTopHoe 3ansaTue Ne 8 «M3yuenue BJIAMSIHUS Pa3TUYHBIX GaKTOPOB HA cMellleHHe XMMUYECKOI0

paBHOBeCHSI».

UccnenoBanue BIUSIHUS U3MEHEHUSI KOHIIEHTPAIMK BEIECTB, PEAKIIMU CPEIbl U TEMIIEPATYPhl HA CMEIEHUE 1

XUMUYECKOTO paBHOBecHs. CpaBHEHHE TOJYYEHHBIX PE3yAbTATOB C TEOPETUUECKH MPOTHO3UPYEMBIMHU Ha

ocHoBe npuHiumna Jle [larense.
KonTpoabHast .

CKOpOCTh XMUMUYECKOHM PEaKIIUU U XUMHYECKOE PAaBHOBECHE. 1
padora 6
Pa3znea 6. JAucnepcHble cUCTEMBI 11
Tema 6.1. OcHoBHOE coep:KaHue 7 OK 01
JucniepcHbie Teopernyeckoe 00yueHune S OK 02
CUCTEMBI U JAucnepcHblie cuctembl. Kosstonanbie cucrembl. VIcTUHHBIE pacTBOPBI. OK 07
(bakropsr nx PactBopenne kak ¢usuko-xumuueckuii mporecc. PacrBopbl. Cnoco0bl NMPUIrOTOBJIEHHSI PACTBOPOB.
YCTOWYUBOCTH PacTrBopumocts. MaccoBasi 10J1s1 pAaCTBOPEHHOr0 BemecTBa. [IpenenbHO 1OMyCTUMbIE KOHIEHTPAUM U

UX HUCIIOJIb30BAHKE B OIICHKE SKOJOTUYECKONM OE301MacHOCTH. 5

Knaccudukanus aucrnepcHslx cucreM o coctaBy. CTpoeHue u (akTopbl YCTOWYHMBOCTH JUCIIEPCHBIX

cucteM. Pacrno3HaBaHue HMCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB U TIPYyOOJUCHEPCHBIX CHCTEM.

Crpoenune wmunemisl. PaccenBanue cBeTra NpU IPOXOXKAEHHH CBETOBOIO ITydyKa 4Yepe3 ONTHYECKH

HEoHOpPoAHYIO cpeny (3ddekra Tunmans).

IIpakTHYecKkne 3aHATHS 2

IIpakTnyeckoe 3ansiTue Ne 26 Pemienue 3a1a4 Ha IPUTOTOBJIeHHE PACTBOPOB.

IIpakTnueckoe 3ansaTHe Ne 27 PemeHne NPaKkTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 3aJaHUH Ha

AMCIIEPCHBbIE CHCTEMBI. 2

Pemenue MNPAKTHKO-OPHCHTUPOBAHHBIX PACIYE€THBIX 3aJJaHUH HA AUCIEPCHBIEC CUCTEMbI, HCIIOJIB3YyEMbBIC
B OBITOBOW H HpOH3BOI[CTB€HHOI>i ACATCIIBHOCTU YCJIOBCKA, C MO3UIUN SKOJIOTHYECKOM 0e30IMacHOCTH
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MIOCJIECTBUI U IPAMOTHBIX PEIICHUN IPOOJIEM, CBSI3aHHBIX C XUMUEH.

Tema 6.2. OcHoBHOE colep:xaHue 4 OK 01
Hccnenosanune JlaGopaTopHble 3aHATHS 4 OK 02
CBOWICTB JlabopaTopHoe 3ansitue Ne 9 «IIpuroroBiienne pacTBOPOB B POLEHTHOM COOTHOLICHUH».
AUCIIEPCHBIX JladopaTopHoe 3ansatue Ne 10 IlpuroroBiieHue pacTBOPOB 3aJaHHOW (MOJISIPHOW) KOHUEHTPAIUH.
CUCTEM I NX [IpurorosiieHne pacTBOPOB B IIPOLEHTHOM COOTHOLLIEHUH U B MOJISIPHBIX €IMHUIIAX. 2
MACHTHQUKALMY  |[[pUroTOBIEGHHE PACTBOPOB 3aJAHHON (MOJSPHON) KOHLUEHTpAaUMH (C NPAKTHKO-OPHEHTHPOBAHHBIMU

BOIIPOCaMHU), OIIPEIEIIEHNE CPEIbl BOAHBIX PACTBOPOB.

JladopaTopnoe 3ausitue Ne 11«UcciienoBanue JucnepcHbIX CHCTEM.

JladopaTopHoe 3ansitue Nel2 CpaBHeHHe CBOICTB MCTUHHBIX M KOJLIOMIHBIX PACTBOPOB.

[IpuroToBiieHHe M U3Yy4YE€HUE CBOMCTB JUCHEPCHBIX CHCTEM pAa3HBIX BHJIOB: CYCIHEH3UHU, 3MYIbCHUH, 2

KOJUIOMAHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX U KOJUIOMAHBIX PAaCTBOPOB, BBISBICHHE OCHOBHBIX

pa3Inuuil MEXy HUMH.
KonrpoJubHas

JlucnepcHbIe CHCTEMBI. 1
padora 7
Pa3znen 7. KauyecTBeHHbIE peakiuu O0OHAPY:KEeHHSI HEOPTAHUYECKUX U OPTaHNYeCKNX BelleCTB 10
Tema 7.1. OcHoBHOe conepxaHue 6 OK 01
OOHapyxeHue IpakTuueckue 3aHATHS 3 OK 02
HEOPraHM4CCKUX  |[IpakTu4yeckoe 3ansitue Ne 28 CocraBjieHHe ypaBHEHUI peakuuili o0HapykeHusi KaTHOHOB [-VI
KaTHOHOB U rpyniL.
AHHOHOB IIpakTuyeckoe 3ansaTue Ne 29 CocrapjieHue ypaBHEeHH peakiuii OOHAPY:KeHUsS] AHUOHOB.

KauecTBeHHBIE XMUMHUYECKUE PEAKIIMH, XapaKTepHbIE AJIsi OOHAPYKEHHsI HEOPTaHMYECKUX BEIIEeCTB (KaTHOHOB 3

u annoHoB). CocTaBieHHe ypaBHEHUHN peakinii oOHapyxeHus: KaTHoHOB [—VI rpymnmn u aHHOHOB, B T.4. B

MOJIEKYJISIPHOM ¥ HOHHOU (popmax.

IIpakTtuyeckoe 3ansaTHe Ne 30 Peakuum oO0Hapy:KeHHsI HEOPraHUYeCKHMX BelIeCTB B PpeajibHbIX

00beKTaX OKpPY KAKIIEH cpeabl.

JlabopaTopHble 3aHATHS 3

OOHapyxeHre HeOpraHUYeCKHX BelecTB (KaTHOHOB VI rpynmn nian aHMOHOB) € MCIIOJIB30BaHUEM

KaueCTBEHHBIX aHATTUTHUYECKUX PEaKIUi. 3

JIaGopatopHas paboTa Ha BbIOOD:
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JlabopaTopHoe 3ansitue Nel3 «AHanuTnyeckue peakuuu kKatuoHos I-III rpynm».

JlabopaTopHoe 3ansitue Nel4 «AHanuTnyeckue peakuuu KatuoHoBV I-VI rpynm».

[IpoBeneHne KaUeCTBEHHBIX PEaKIfil, NCIOIB3YEMBIX [T OOHAPYKEHHs KAaTHOHOB | rpymisl (Kanus,
HaTpusl, MarHus, aMmmoHust), Il rpynmer Ha npumepe 6apust, 111 rpynmsr — cBunna, [V rpynmer — amoMuHMs,
V rpynmnsl — xene3a (I u III), VI rpynmer — Hukens. Onucanne HaOI01aeMbIX SIBJICHAN U COCTABIICHUE
XUMUYECKUX PEAKIUH.

JladopaTopHoe 3aHsiTue Nel5 «AHATUTHYECKUE PeaKIIUH AHHUOHOB.

[IpoBenenne KaueCTBEHHBIX PEaKIINi, UCTIOIb3yEeMbIX JIJIsi 0OHApY>KeHHsI aHUOHOB: KapOoHara, ¢ocdara,
cyne(dara, cynbbhuaa, HUTpara, xjopuaa u ap. Onucanue HabIIOIAEMbIX SBJICHUI U COCTABIICHHE
XUMHUYECKUX PEAKIIUH.

Tema 7.2.
ObHapyxeHue
OpPraHHYECKUX
BEIIECTB
OTAENBHBIX
KJIAaCCOB C
HCIIOJIL30BaHUEM
KayeCTBEHHEBIX
peakuui

OcHoBHOE CoA€cpiKaHue

IIpakTHyeckue 3aHATHS

IIpakTuyeckoe 3ansaTue Ne 31 /lenarypanus 0eJIKOB IPH HArPEeBAHUM, IBETHbIE peaKuu 0eJIKOB.
IIpakTuyeckoe 3anaTHe Ne 32 CocTraBiieHHe KAYeCTBEHHBIX PeaKIUil 00HAPYKEeHUS OPraHUu4YeCKHX
COCIMHEHUH OTAEeIbHBIX KJIACCOB.

KauecTBeHHBIE XMUMHUYECKHE PEAKIIMH, XapaKTepHbIE AJsi 0OHAPYKEHUS OTJCIBbHBIX KIIACCOB OPraHUuYeCKUX
COeIMHEHUI: ()eHOJIOB, albAETHI0B, KpaxMala, yKCyCHOM KUCIOThI, aMUHOKHUCIIOT U Jp.

JlaGopaTopHble 3aHATHSA

OO6Hapyx)eHue OpraHnyecKuX COSAMHEHNUN OTIEIbHBIX KJIACCOB.

JlabopaTopHast paboTa Ha BEIOOD:

JladopaTopHoe 3aHsiTHe Nel16 «KadyecTBeHHbIE peaKIluM HA OT/AeJIbHbIE KJIACChl OPraHu4YecKuX
BelleCTBY.

[IpoBenenne Ka4yecTBEHHBIX PEAKIIHi, UCIIOIBb3YEMBIX /Il OOHAPYKEHUSI OPTraHUYECKUX BEIIECTB Pa3IUUHbIX
KJ1accoB: ()€HOJIOB, aJbAETHI0B, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHCIIOT, OenkoB U Ap. Onucanue
HaOII0JaeMbIX SIBJICHUHM U COCTABIIEHUE XUMUYECKHUX PEAKIIMi U/UITU CXEM.

JladopaTopHoe 3ansitue Nel7 «Ka4decTBeHHBbIH aHAJIN3 OPraHUYECKUX COCAMHEHHUH 10
(GyHKIMOHANBHBIM rpynam».

[IpoBeneHne KaueCTBEHHBIX PEAKIINI, UCIIOIb3YEMBIX JUISl PACTIO3HABAHUSI OPraHMYECKUX BEILIECTB
OTJIETBHBIX KJIACCOB MO (DYHKIIMOHAIBHBIM I'PYIIIaM: Ha TPUMepPE aMHUHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CIUPTOB U (PEHOJIOB, abACTHAOB U KeTOHOB. OnricaHre HaOII0JaeMbIX SBICHUN U COCTABICHHE XUMHUECKUX

OK 01
OK 02
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pEeaKIuii U/UIH CXEM.

IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/lep:kaHMe (Coep:KaHue MPHUKJIAHOTO MOAYJIsI) 47
Paznea 8. XuMus B ObITY M IPOM3BO/ACTBEHHOM 1eAATEJLHOCTH YeJI0BeKa 5 OK 01
Tema 8.1. OCHOBHOE Coep:KaHue 5 OK 02
Xumus B ObiTy M |[IpakTuueckue 3ansaTus Ne 33,34,35,36,37,38 5 OK 04
IPOM3BOJCTBEHHOM | Skoornyeckast 6e301acCHOCTb IOCIIEICTBUI OBITOBOI M POM3BO/ICTBEHHO! JESITEILHOCTH YeI0BEKa, 3 OK 07
ACATEIIBHOCTH CBsI3aHHAs ¢ IepepabOTKOI BEIIECTB; MOUCK U aHAIN3 XUMUYECKON HH(OpMALIMK U3 Pa3IMYHbIX HICTOYHUKOB TK1.1
1CI0BEKa (Hay4Has 1 yueOHO-Hay4yHas JIUTeparypa, CpeICTBAa MacCOBOM MHpopMaluu, cetb lHTepHeT u npyrue). K 2.2
Keiiceol (¢ yueTom Oyaymieit mpodecCuoHaIbHOM NeATETFHOCTH) Ha aHau3 HHHOPMAIHH O 1K' 2.3
MIPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKA, CBA3aHHOM C MepepaOdOTKOMN U MOTYY€HHUEM BELIECTB, a TAKKE C 1K 4.2
9KOJIOTMYECKOM 0€30M1aCHOCTHIO.
3amura keiica: [IpencraBieHue pe3yabTaToB pelIeHUs KEWCOB (BBICTYIUIEHHE C TPEe3eHTALNEH ) 2
*Paznen 9.1. UcciienoBanue u XUMUYeCKH aHAIU3 00beKTOB OMocdepbl (151 YKPYNHEHHBIX TPyNn CHenuaJbHOCTei/ 43
npodgeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHoOE coep:KaHue 5 OK 01
OcHOBBI JlaGopaTopHble 3anATHS 2 I1K2.3
nabopaTopHoOi JlaGoparopHoe 3ansiTue Ne 18 «OCHOBBI J1A00PATOPHOM MPAKTUKID). 1K' 4.2
NIPaKTHUKH B JlaGoparopHoe 3ansTue Ne 19 Texnnka 0e30macHOCTH M NPaBUWJIa padoThl (MOBeAeHUs) B J1adopaTopuu ) LIK 4.4
po(ecCHOHANBHB JlaboparopHas mocyaa u XuMuueckue peaktusbl. OCHOBHBIE JIabopaTopHble onepanuu. JlabopatopHoe
X 1aboparopusix  |oGopynosanue. TexHUKa G€30IIACHOCTH U MPaBHIIa paboTH (ITOBEICHHS) B IAGOPATOPHIL
IIpakTHYecKHe 3aHATHS 3
IIpakTuyeckoe 3ansaTe Ne 39 BpinoJiHeHHe TUIIOBBIX PACYETOB 10 TEMATHKE IKCIIEPUMEHTA (BbIXO0J]
NPOAYKTA PeaKUMH, MACCa HABECKH, 00beM PaCTBOPHUTEJIA).
IIpakTuyeckoe 3ansaTe Ne 40 BoinoJiHeHHe TUNOBBIX PACYETOB M0 TEMATHKE IKCIIEPUMEHTA.
IIpakTuyeckoe 3ansaTue Ne 41 O0padoTKa JaHHBIX, AHAJIN3 U OLEHKA X I0CTOBEPHOCTH.
BrinosiHeHue TUMOBBIX PacYeTOB MO0 TEMATUKE HKCIIEPUMEHTA (BBIXO/I IPOAYKTA peaKIuU, Macca HaBECKH, 3

o0beM pactBopuTens). O6paboTka TaHHBIX, AHAIM3 U OLIEHKA MX JIOCTOBEPHOCTH (BBIYMCIIEHUE CPEAHETO
3HA4YEeHHUs HKCIIEPUMEHTANIbHBIX JAHHBIX, IOIPEIIHOCTH).
[IpencraBnenue pe3ynbTaTOB SKCIEPUMEHTA B pazinyHoOl ¢opme (Tabnuua, rpaduk, oT4eT, 10K,

TIpe3eHTAIIHS).
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Tema 9.1.2.
XUMHUYECKUN
aHau3 Ipo0 BOJIBI

OcHoBHOe coepkaHue

10

TCOPCTI/I‘leCKOC oﬁyqelme

Kaaccndukanust npod BoabI 110 BUY U Ha3HAYEHUIO, UCXO/I U3 €€ XUMUYECKOTO COCTaBa.
OprasnoJienTu4eckue CBOMCTBA (3arax, Mpo3pavyHOCTbh, IBETHOCTh, MyTHOCTb) BOJIbl. KncJI0THOCTD M
me104HocTh Bo/Abl. pH cpeabl u MeTob! ee onpezeneHus. ZKecTKocTh BOAbI U METO/bI ee Ornpe/aeIeHHs .
CymHocTh MeT01a TUTPOBAHMS.

Buel s)xecTkocTH BOJIbI (BpeMEHHas U NOcTOsiHHAS). JKECTKOCTh BO/bI KaK IPUUMHA BBIAJCHUS 0CAAKOB WU
00pa30BaHUs COJEOTIONKEHUH, UMEIOLINX MECTO B OBITY U Ha IIPOU3BOJCTBE.

CocraB coJeil, BbI3bIBAIOUINX KECTKOCTh BOJIbl. XUMUYECKUE MPOIIECCHI, YCTPAHSIOUINE )KECTKOCTh BOJIBI.
VYpaBHEHMS] XUMUYECKHUX PEAKIINH, WIUTIOCTPUPYIOIINX MPOLECCH, MPOUCXOAAIINE PU YCTPAHEHUN
YKECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU U XUMUYECKUMH criocobamu. CriocoObl
yCTpaHEHUS IOCTOSTHHON KECTKOCTH.

IIpakTuyeckue 3aHATHS

IpakTuyeckoe 3ansaTre Ne 42 CnnocoObl BbIPpAKeHUSI KOHLUEHTPAUN pacTBOpPoB. TUTP pacTBopa
IIpakTHyeckoe 3anaTHE Ne 43 PenieHue NpaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHU I
CriocoObl BbIpaskeHUsI KOHIIEHTPAI[MH PaCTBOPOB: MaccoBast J0JIsl paCTBOPEHHOTO BEIleCTBA, MOJISIpHAS U
MOJIsIIbHAs. KOHLEHTpanuu. Tutp pactBopa. Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
Ha pacyeT KOHLIEHTPALNM 3arpsA3HAOLINX BEIIECTB U UX CPABHEHHE C MPEAEIIBHO JOIYCTUMBIMU
koHneHTpamusamu (ITJIK).

JlabGopaTopHble 3aHATHS

HccnenoBanue XuMU4eCcKoro coctaBa npod BOJBI.

JlaGopaTopHast paboTa Ha BEIOOD:

JladopaTopHoe 3ansiTue Ne 20 «O4ncTKA BOABI OT 3arpA3HEHHIN».

Hcnonb3oBanue MeTo10B GHIBTPOBAHUS U aICOPOILIUU AJIsi OTJENICHUS 3arpsA3HEHUHN B UCCIIeAyeMoii mpobe
BOJIbI. BBIO0Op METO1a OUYMCTKHU B 3aBUCUMOCTH OT BHJIa 3arpsa3Henus. CpaBHeHue 3pPeKTHBHOCTH
Pa3TMYHBIX METOJIOB OYUCTKHU BOJIbI B PA3HBIX YCIOBHX (B J1a0OpaTOPHH, B JOMAITHUX U TMOJEBBIX
YCIOBUSX).

JlabopaTopHoe 3ansitne Ne 21 «Onpenenenne pH Boabl U ee KHCJIOTHOCTHY.

Onpenenenne pH cpenbl ¢ NOMOIIBIO YHUBEPCAIBHOIO HHAMKATOpA. Mcronb30BaHNe TUTPOBAHUS AJIS
ompeeneHus KuciotHoctu. OmnpeesnieHne oo1ei KUCIOTHOCTH BObI, pacyeT cBOOOIHON KUCIOTHOCTH.

OK 01
OK 02
OK 07
I1K1.1
IIK 2.2
I1IK 2.6
1K 4.2
[IK 4.4
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Omnpenenenue obmei 1 cB000aHOM menoyHoCTH. COoCTaBICHHE YPaBHEHUH peakifii, MPOTEKAOIIUX PU
OTIpe/ICIIEHUU KUCIIOTHOCTH/ MIEIOYHOCTH TTPOO BOABI. Y CTAHOBJICHHE CIIOCOOOB HCITOJIL30BAHUS
HNCCIICA0OBaAHHBIX Hp06 BOJBI B ) KUBHCACATCIIBHOCTHU YCJIOBCKA, HAa OCHOBC ITOJIYYCHHBIX JAHHBIX O COCTABC.
JladopaTopHoe 3ansiTue Ne 22 «OnpeesieHne sKeCTKOCTH BOJbI U CIIOCOOBI €€ YCTPaHEeHUs».
Crioco0bI ycTpaHEeHHS BCEX BUIOB JKECTKOCTH B 3aBUCIMOCTH OT COCTaBa COJICH jkecTKOCTH. Pemenue
'E)KCHepI/IMeHTaJII)HOﬁ 3ala4 Ha BBISIBIICHUC BpeMeHHOfI U IIOCTOSIHHOM JKE€CTKOCTHU BOJBbI. OLICHKa
BCPOATHOCTU YCTPAHCHHUA BCEX BUAOB JKCCTKOCTHU B JIOMAITHUX YCIIOBUAX.

Tema 9.1.3.
XUMHUYEeCKUMN
KOHTPOJIb KAYECTBA
MPOJIYKTOB
MMUTAHUS

OcHoBHOE CoA€cpKaHue

Teopernyeckoe o0yueHue

KavecTBeHHBIII XMMHYeCKHIl cOCTaB MPOAYKTOB NMUTaHus. BemecTsa, Gpanscupunupyronie npoyKTsl
MUTaHUS, U BEILIECTBA, 3arpsA3HAIOINE IPOAYKTHI MuTaHus. OnpeaeneHue 3arpsA3HAIIMX XUMHYECKHUX
BellleCTB B MPOAYKTAX MIUTAHMS, OIIPE/ICIICHUE BEIIECTB, HE 3asBJIIEHHBIX B COCTAaBE MPOIYKTOB MTUTAHMUS.

IIpakTHyeckue 3aHATHS

IIpakTuyeckoe 3ansaTue Ne 44 Onpenesienne cocrapa 001 HA CoePKAHME MAKPO U MUKPO3JIEeMEHTOB.
Opranuyeckrie 1 HEOpraHMYECKre BEIIeCTBA, BXOIAIINE B COCTaB MPOAYKTOB NMuTaHusa. Onpenenenune
cocTtaBa 0JII0/1 HA coJlep:KaHHe MAKPO M MUKPO03JIeMeHTOB. V3ydeHne npeaaoKeHHbIX MpernoaBareieM
0101 Ha TIpeAMET XMMHUYECKOTO COCTaBa, ONpeAeeHHE I0JIeH OT CyTOYHON HOPMBI Makpo U
MUKPORJIEMEHTOB B YKa3aHHOM OJTI0/I€.

IIpakTuyeckoe 3ansaTre Ne 45 Pemenne npakTHKO-OpUEHTHPOBAHHBIX 32/1a4 10 KYJIUHAPHOM
TeMaTHKe Pa3JuYHbIX THIIOB.

JlaGopaTopHble 3aHATHS

HccnenoBanue XuMUYeCKOro cOCTaBa MPOTYKTOB MUTAHUS.

JlaGopaTopHas paboTa Ha BEIOOD:

JladopaTopHoe 3ansiTue Ne 23 «O0HapyKeHHe HUTPATOB B NPOAYKTAX MUTAHUS».

HccnenoBanue MatepuanoB MOJYyKOJIUYECTBEHHBIM METOJOM OIpEAETICHUS HUTPATOB C UCIOJIB30BAaHUEM
nudeHniaMruta (KOpHEeII0 bl OBOMICH, JTUCThS U KOYEPhDKKA KAITyCThl, TUIOAbI GPYKTOB). AHAIH3 YPOBHS
3arpsiI3HEHUS] HUTpaTaMH 110 UHTEHCUBHOCTH OKpAIMBAHMSI TPOLYKTOB PEAKIUH.

JlabopaTopHoe 3ansitue Ne 24 «MccnenoBanue NpoAyKTOB MUTAHUS HA HAJTHYHE YTJICBOIOB.
HccnenoBanue MOJIOUHBIX POAYKTOB Ha HajIW4ne Kpaxmaina. MccienoBanue NpoayKTOB Ha HaJIUuue
TJIFOKO3BI.

OK 01
OK 02
OK 07
IIK 1.2
[IK 2.3
K 2.1
[IK 4.2
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Tema 9.1.4.
XUMHUYECKHUH
aHaim3 mpoo
IIOYBEI

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

KHaCCI/I(bI/IKaI_H/IH IMOYB IO BUAY U HA3HAYCHHUIO, UCXOA U3 XUMHNYCCKOI'O COCTaBa. I/II[CHTI/I(bI/IKaI_[I/ISI Hp06bl
ITIOYBEI 110 €€ XUMHUUYCCKOMY COCTaBy, OIIMCAHUC BO3MO>KHOCTEH ee IMPUMCHCHUA.

TpeGoBaHus K Ka4ecTBY MOYBHI PA3JIHYHOI0 Ha3HAYeHHs. OnrcaHne 0COOCHHOCTEN HUCIIOIb30BAHUS
I104YB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI YIIYUIICHUSA Ka4€CTBa IIOYB B 3aBUCUMOCTH OT Ha3HAYCHMH .
Oo6s1acTH HCNOJIL30BAHUA OPraHUYECKHUX Y100peHHii B 3aBUCUMOCTH OT Ka4eCTBEHHOT0 COCTaBA.
Onucanue OpraHNvecKuXx y100peHnii ¥ UX NPUMeHeHHe B 3aBUCMMOCTH OT COCTABA MOYBLI U ee
PA3HOBHM/IHOCTH.

HpaKTuquKue 3aHATUSA

IIpakTnueckoe 3ansiTue Ne 46 Poib Heopranuyecknx BellecTB B KayecTBe MUHEPAJIbHBIX Y100peHuii,
yJy4liuTe e mo4Bbl.

IIpakTHyeckoe 3anaTHEe Ne 47 CocTaB MUHEPAJIbHBIX Y100peHH U X IPMMEHEHUE B 3aBUCUMOCTH OT
COCTaBAa MOYBHI M €€ PA3HOBH/IHOCTH.

Ob6nacTtu Ha3HauUeHUs (IPUMEHEHUS ) TOYBBI, UICXO/I U3 KaU€CTBEHHOTO M KOJMYECTBEHHOTO COCTaBa.
AHaJIu3 HOPMATUBHON JOKYMEHTALIHMH.

Posib HeOpranuvyecKux BelecTB B KaUueCTBe MUHEPAJIBbHBIX Y100pPeHUil, yJay4llIuTe el mo4Bbl.
CocTaB MUHEPAJIbHBIX YI00peHH U UX IPMMEHEHHE B 3aBHCHUMOCTH OT COCTABa MOYBHI U ee
pa3HoBHIHOCTH. B3auMOCBs3b cocTaBa yA0OpeHU U UX BIUSHUS Ha BereTaTHUBHbIE CBOMCTBA U
IIJIOIOHOILIEHUE PACTEHUH.

JlaGopaTopHble 3aHATHS

HccnenoBanne XuMUYECKOTO COCTaBa MPOO MOYBHIL.

JlaGopaTopHas paboTa Ha BEIOOD:

. JlaGopaTopHoe 3ansiTHe Ne 25 «OOHapy:KeHUHe HEOPraHUYeCKHX NpuMecei B mpodax».
[IpuroTtoBrienue mpoObI MOYBHI I UCCIETOBAHUS KUCIOTHOCTH/IIIEIIOYHOCTH, HEOPTraHMUECKUX
3arpsizHeHuii. OOHapyXeHHe XJIOpUI- U cylb(ar-uoHoOB B pode mouBsl. CoCTaBlIeHNE YpaBHEHHUH peakinuii
oOHapyxeHHs. CpaBHEHUE MOJIy4eHHBIX MOKa3aTeleld ¢ HOPMaTUBHBIMU (CIIPAaBOYHBIMH ) 3HAYEHUSMHU.
JlabopaTopHoe 3ansitue Ne 26 «Onpenenenne pH BoaHOM BBITSIZKKH N0YBbI, €€ KHCJIOTHOCTH H
HIEJTOYHOCTHU».

HccnegoBaHue BOJHBIX BEITSDKEK 06p83LIOB TOTOBBIX IOYBEHHBIX CMECEH (I[J'IH Pa3HLIX THUIIOB paCTeHHﬁ).

OK 01
OK 02
OK 07
IIK 1.2
[IK 2.4
1K 4.2
IIK 1.2
I1IK 2.6
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OHPCHCHCHI/IC pH IMMOYBbI C UCIIOJIb30BAHUCM MHIUKATOPOB. OHCHKa THUIIOB MMOYB B NIPCACTABJICHHBIX
oOpa3iax (CHIBHOKHCIIAs, KUCIIast, CITA00KUCIIast, HEUTpaIbHAS, IICIOYHAs).

Tema 9.1.5.
HccnenoBanue
00BEKTOB
onocdepsr

OcHoBHOe coepkaHue

11

TeopeTuquRoe oﬁyqelme

Y4ebHo-1cCae10BaTeIbCKHA TPOSKT B 001aCTH UccaenoBaHus 00beKTOB 6nocdepsl. O030p Tem yueOHO-
MCCIIEIOBATENILCKUX MTPOEKTOB. AJITOPUTM BBITIOJHEHUS TTpoekTa. OnpeaeneHne npoOiIeMbl HCCIIeA0BAHMS.
Mertoap! TOUCKa, aHAJIM3a 1 00pabOTKH HH(GOPMALIUU O IPOCKTE B PA3INYHBIX HCTOUHUKAX.

HpaKTuquKue 3aHATUSA

IIpakTnueckoe 3ansiTue Ne 48 BoisiBiieHHe Mpo0/1eMbl HCCJIEJOBAHMS.

IIpakTnueckoe 3ansaTue Ne 49 Boi0op 00beKTOB U METO/I0B HCC/IE0BAHUS.

IIpakTHyeckoe 3anaTre Ne S0 OnpeaesneHne 3TANOB U COCTABJICHHE IJIAHA MCCICAOBAHUS.
I[IpakTnueckoe 3ansiTue Ne 51 3amura npoekra

O6ocHOBaHME aKTyaJlbHOCTH BBIOpAaHHOM TeMbl. BrlsiBieHHne mpobieMsl ncciaenoBanus. Beibop 00beKTOB 1
METOJI0B HccnenoBanus. IloctanoBka 1enelt U 3aaa4 uccinenoBanus. OnpeneneHue NpoayKkTa UCCIeA0BaHusl.
Omnpenenenne 3TanoB U COCTABICHUE IIJIaHA UCCIIEIOBAHUS.

3amura mnpoekra: IlpencraBneHue pe3yabTaTOB BBINOJHEHHMS y4eOHO-MCCIIENOBATENBCKUX IPOEKTOB
(BBICTYIIJICHUE C TIPE3EHTAIICH).

JlaGopaTopHble 3aHATHSA

JlabGoparopnoe 3ansitue Ne 27 HccienoBanue npeajioskeHHOr0 00beKTa HA KHCJIOTHOCTbD.
JlabGoparopHoe 3ansitue Ne 28 HccienoBanme npeajioKeHHOr0 00beKTa HA MIEJIOYHOCTh.
JlaGoparopHoe 3ansitue Ne 29 MHMccienoBaHue MNPeNJIOKEHHOI0 00bEKTAa Ha XMMHUYECKHI COCTaB
(3arpsi3HUTEN, MAKPO- U MUKPO3JIEMEHTbI).

JladopaTopHoe 3ansitue Ne 30 Ounenka kauyecTBa MCCJIeAYyeMOro 00beKTa, HCXOAsl M3 Pe3yabTaTOB
XMUMHYECKOTO aHaIM3a.

HccnenoBanue npeqioKeHHOro 00beKTa Ha KUCIOTHOCTb, IEJI0YHOCTh, XUMUUYECKUN COCTaB (3arpsA3HUTEINH,
Makpo- U MHUKpodiaeMeHThl). O0paboTka pe3ynbTaToB wHcciemoBaHusa. OIleHKAa KadyecTBa HCCIEAyeMOro
00BeKTa, UCXO/IA U3 PE3YAbTATOB XUMUYECKOTO aHAIIM3A.

OK 01
OK 02
OK 04
OK 07
[1K1.2
K 2.3
I1IK 2.6
[IK 4.4
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3. YciioBus peaju3zanuu NporpaMMbl 0011e00pa3oBaTeIbHOM TUCIUNIMHBI
3.1. TpeOoBaHUsA K MATePHAJbHO-TEXHUYECKOMY 00ecCIeYeHUI0

JUist peanuzanuv OpOrpaMMbl JUCHUIUIMHBL TPETYCMOTPEHBI CIIEYIOLINE
crenuanbHble MOMENIeHUs: y4eOHbIN KaOMHET XUMUU W/ WU YYeOHON XMMHUYECKOU
naboparopuu.

OGopynoBanue yuyeOHOro kaOmHera (HArJIsiAHbIE MOCOOUNA): HAOOPHI
IIAPOCTEP’KHEBBIX MOJENEH MOJIEKYJ, MOJENIU KPUCTAJUIMYECKUX PEIIETOK,
KOJUIEKIIMM TIPOCTBIX M CIOXXHBIX BEIIECTB HW/MIM KOJUIEKUUU TOJIUMEPOB;
KOJUIEKIIMSI TOPHBIX TOpPOA M MHUHEpasioB, Tabnuua MeHaeneeBa, ydeOHbIE
GunbMbL, TU(POBBIE 00pa30BATENbHBIE PECYPCHI.

Texnunueckue cpeacTBa oO0y4YeHHsl: KOMIIBIOTEp C  YCTpoWcTBamMu
BOCIIPOU3BEACHUS 3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OKPAHOM,
MYJbTUMEIUNHHAS TOCKA, yKa3Ka-Mpe3eHTeP s MPe3eHTaU.

O6GopynoBanue mabopaTopu U PabOYUX MECT Ja0OpaTOPUU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JyMbl, TMPEIMETHBIC W
MOKPOBHBIE CTEKJIA, TUIAHIIETHI JJIA KalelbHBIX peakiuuii, (UIbTpoBaIbHAsI
Oymara, TIPOMBIBAJIKH, CTEKJISTHHbIE MPOOUPKH, PEe3MHOBBIE MPOOKHU, (OHAPUKH,
HA0Op pPEAaKTHUBOB, CTEKJISHHBIC MMAJIOUYKH, IITATUBBI ISl TPOOHPOK; MEpHBIE
UWIMHAPBI, BOPOHKU CTEKJIIHHBbIE, BOPOHKU JEIUTENbHbIE HUINHIpUYeckue (50-
100 wut), ctynku ¢ mecTukoM, (apdopoBble dYaIlIKH, THHIETHI, (QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJIA, OJJIEKTPOIUIUTKH, JTaOOpaTOpHBIE
IITaTUBBI, CIHUPTOBBIE TOPENKH, CIUYKH, MPUOOp MJs TOJNyYeHHs Tra3oB (WIH
npoOupKa C ra300TBOJHON TpPYOKOif), AepKaTenu Uisi NMPOOUPOK, CKISTHKU IS
XpaHEHHs] PEaKTHUBOB, pa3AaTOYHbIC JOTKHU; XuMHudeckue crakansl (50, 100 u 200
MJ1); HINATENN; MUHIEThI;, TUTEIbHBIE IIUMILbI; CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mi) u mepabie konosl (25, 50, 100 u 200 mur), BonsHast 6aHs
(WM TepMOCTaT), CTEKIISIHHbIE MaJTOYKH; KOHUYECKUE KOJObI 1151 TuTpoBaHus (50
n 100 mn); uUHOUKATOpHBIE MOJOCKK s ompenenenus pH u cranmaptHas
MHJMKaTOpHAs 1IKaJla; YHUBEPCAIbHBIN MHAUKATOp; nuneTku Ha 1, 10, 50 mu (mam
no3atopel Ha 1, 5 u 10 mut), GrOpETKU IJIsE TUTPOBAHUS, MEIUIIMHCKUE IITIPHUITHI HA
100-150 mu1, maGopaTtopHbIe W/WIH aHATUTHIECKUE BeChl, pH-MeTphI, CymmIbHbBIN
mkad, u 1p. 1aboparopHoe 000pyI0BaHUE.

Jliist peanuzanuu mpoXoKACHHS TIPOTPaMMbl YI€OHOW TUCTIMIUTAHBI « XUMUS»
B paMKax TPOrpaMMbl MPOQPECCHOHATLHOTO O00pa30BaHHS B HATWYUH HMEIOTCS
CJeAYIOIIKE MPEAMETOB JTaOOPATOPHOM MOCYbI U PEAKTUBDIL:

[Tnmutka snekTpuyeckast yabopaTopHasi, mpuOOp AN WLIIOCTPAIMM 3aKOHA
COXpPAaHEHMs] Beca BEIIECTB, IOCOOME JUIsl JIEMOHCTpALMM CHHTE3a  Oelika,

KOJIJICKII A ((TOHJ'II/IBO», KOJIJICKIIHNH: ((MI/IHepaJ'IBI U TOPHBIC IIOPOALI»,
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«llone3npie uckomaemble s Kypca reorpadumy, «KaMeHHBIM yromaby,
«MuHepanbHble ynoOpeHHs», HaOOp CTEKISHHBIX TpyOOK, HaOOp conei s
JEMOHCTpAllMd  OMBITOB, MpUOOp MJi1 OKHUCICHHS CHOUpTa HaJ MEIHBIM
KaTaJm3aTopom, kKosba crexisiuHas Ha 500 mi.,1000 mo.,250 mi.,50 mit., cTakaHbI:
crekissHHbld. 300 wmi.,100 M., mmactMmaccoBbid. 100 wmit.,250 M., MepHBIU
uunuaap, 100 mon., 25 mi., crynka ¢ mectukoM (apdoposas, nepkarenu s
NpoOMPOK C JIEPEBIHHOW pPYUYKOM, JIOKKA >KeJle3Hash Il OMBITOB, THUIJIU
dapdopossie KPBIIIKAMH, INTATAB IS KaIlleJbHBIX OTBITOB, INTATUB IS
NpoOMPOK  IMJIACTMACCOBBIM  (O€mblif), CHOUPTOBKA, YYEHUUYECKHE TIOJIJIOHBI
IUIaCTMAcCOBBIE (3€JIeHbIe), ceTka acOecToBas (Majas), HAaOOp MPOOUPOK, IITATUB
1a00paTOpHBIN (OOJIBINON) ¢ KPETUICHUEM U KOJIBIIOM, IIUIIbI J1JI TUTJIEH, TPUOOp
JUIL  IEMOHCTpallUM COCTaBa BO3Jyxa, MNOpuOOp I TIOJYy4YEeHHUsS Ta30B,
NPOCTPAHCTBEHHAS MOJIENIb  PEIICTKH MAarHusl, MNPOCTPAHCTBEHHAs MO/IEIb
perieTKu MEIU, TPOCTPAHCTBEHHA  MOJEIb pemieTku  rpadura,
IPOCTPAHCTBEHHAS MOJICNIb PEIICTKH XJIOpUAa HATpHs, BOPOHKA MPOIMUIICHOBAS
cpeaHsis, MpoOKa pe3nHOBAs;

ConsiHast KUCJIO0Ta, aTIOMUHUN TpaHYJIMPOBAHHBIN, IUHK TPaHYJIUPOBAHHBIMH,
METWJIOBBI  OpaHXeBbIi (IOPOIIOK), JakMouj (MOpoOIIOK), (deHondTanent
(mopoiok), IMHK TOPOIIOK, MeIb CEpPHOKHCIAasg, cepedpo a30THOKHCIIOE,
THIPOOKHUCH Kalius, OKCHUJI keme3a (3), jKele30 METaUIMueCKOe BOCCTaHOBJIEHHOE
(Mopo1IoK), aJIIOMUHUN B TIOPOIIKE, OKCHZI Oapus, OKCHUI MEAH, IHHK
CEPHOKHCIIBIM, KaJIWii CEPHOKHUCIBIN, JKEJIe30 CEPHOKHUCIIOE, XJIOPHUA MEHU, XJIOPUI
KaJIbLMS, XJIOPHUJ AaMMOHMS, MAarHui CEpPHOKHCIBIM, Kalluii XPOMOBOKHCIIBIM,
XJIOPUJ XpoMa, KalblIMd CEpPHOKUCIBIH, Oapuil  YIVICKUCIBIM, KaJIbIHH
YTICKUCIBIA, XJIOPU MarHUs, XJIOPHU HATPHS, XJIOPHUI ATIOMUHUS, XJIOPHU]T KaTusl,
XJIOpU JKejesa, XJopuj Oapusi, HATPUH YIIICKUCIBIA, HATPHH CEPHOKHCIIBIH,
TJIMLEPUH, KUCIIOTa CepHAasi, OPraHUYECKUe KHUCIOThI: YKCYCHas, MaJbMUTHHOBAS,
CTeapuHOBas, HATPUN METAJUTMUECKUH (B METAJUTMYECKOM KOpoOe), OpomMHast Boja,
OpoM, KaJTuii MeTaJUTMIEeCKUH.

3.2. Uu¢popmanuoHHoe obecrieyeHne peaju3auu NporpaMmmMbl
B 6ubnuoteunsiit poH BXOASIT yUeOHUKH U Y4EOHO-METOAMYECKHE KOMILIEKCHI,
PEKOMEHIOBaHHBIC JJISI WMCIIOJIb30BAaHUS B MPO(ECCUOHANBHBIX 00pa30BaTEIbHBIX
OpraHu3aIusiX, peanu3yoImX 00pa3oBaTEIbHYIO
mporpaMmy cpeaHero oomiero oopazoBanus B npenenax ocsoeHus OITOII CITO na
0a3e OCHOBHOI'O O0IIero 0Opa3oBaHMs.

bubanoreunsIi (1)OHI[ AOITIOJIHCH CIIPaBOYHHMKAMM, KHUTI'aMHU IJI1 YTCHHSA 110 XMMHUU.

B mpornecce ocBoeHus mporpamMmbl y4eOHON AUCIUIUIMHBI «XUMUS CTYJIEHTbI
HMMEIOT BO3MOXHOCTb JIOCTYIa K 3JIEKTPOHHBIM YYEOHBIM MaTepHaiaM M0 XUMUH,

40



UMEIOIUMCS B CBOOOJHOM JocTyne B ceTH MHTepHeT (3J€KTPOHHBIM KHUTAM,
MpakTUKyMaMm, TectaM, matepuanam EI'D u np.).

4. KoHTpoJb 1 OLIeHKA Pe3yJbTATOB OCBOCHUA 00111€00pa3oBaTeIbHOI
AUCUMILTHHBI

KoHntpone ©M  oumeHka  pe3yiapTaTOB  OOY4YEHHs  OCYLIECTBISETCS
MpENOAABAaTENEM B  TPOLIECCE MPOBEACHUS  MNPAKTUYECKUX  3aHATUH U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIIOJHEHUS O0O0YYalOIMIMMUCS
UHAUBUAYAJIbHBIX 3aJlaHUl, TPOEKTOB, HccheAoBaHUi. Pe3ynbraTtel 00yueHus
OTPEJIENSIIOT, YTO O0yvaromuecs MOJDKHBI 3HaTh, MOHUMATh U JEMOHCTPUPOBATH
0 3aBEPIICHUH U3yUYEHUS TUCUUTIINHBI.

Jnst hbopMHupoBaHUsl, KOHTPOJIA M OIIEHKU pPEe3yJIbTaTOB OCBOCHHS Yy4eOHOM
JUCHUTUIMHBI UCIIOJIB3YETCS] CUCTEMA OLIEHOYHBIX MEPOIIPUSTUH, TPEACTABIAIOMIAS
co0Ol KOMIUIEKC Y4EeOHBIX MEpPONMPHUITUH, COTJACOBAaHHBIX C pPE3yJIbTaTaMH
oOydyenus u cdopmynupoBanHbix ¢ yderoMm @OI'OC COO (mpenmeTHbIC
pesynbratsl o aucuurinie) u GI'OC CIIO.

Ne Monyats / Paszen PesyabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
/ Tema

I |OcHoBHOII MOOY/IB

1 [(Paznen 1. D®opmMyJanpoBaTh 0a30BbIE
OcHoBBI MOHSITUS U 3aKOHBI XMMHMU
CTpOeHusl
BelllecTBa

1.1 |Crpoenue atomMoB |COCTaBIATH XUMUYECKHUE 1. Tect «CTpoeHue aToMOB OK 01
XUMHYECKUX (hopMyIibl COeTMHEHHI B XUMHYECKUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTEMEHBIO |IPUPOAA XUMHUUECKON CBSAZM.
pupoaa OKHUCJICHUS XUMHYECKUX 2. 3ajaum Ha COCTaBJICHUE
XUMHYECKOH 3JIEMEHTOB, UCXO/IS U3 XUMHYECKUX HOopMyI
CBSI3U BaJICHTHOCTH U JBYXaTOMHBIX COCAMHEHUN

ANEKTPOOTPHUIATENLHOCTH  |(OKCUOB, CYIb(hUIOB,
THIAPUJIOB U T.I1.).
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OneHo4YHBIC MEPONIPUATHS OK
/ Tema
1.2 |Ilepuoanueckuii | Xapakrepu3oBaTh [TpakTuko-opuentupoanupie  [OK 01
3aKOH M TaOJUIa |XMMHYECKHE FIEMEHTH B |TEOPETHUECKUE 3a1aHHs Ha OK 02
J.1. MenaeneeBa |[COOTBETCTBUU C UX XapaKTEPU3aLHUI0 XUMHUECKUX
HI0JIO’KEHHUEM B aneMeHToB: «MeTtammnaeckue /
NEPUOUYECKON CUCTEME  |HEMETaNINYEeCKUE CBOMCTBA,
XMUMHUYECKUX 3JIEMEHTOB AJIEKTPOOTPHULIATEILHOCTD U
J.1. Menpneneesa CPOJICTBO K 2JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOEHUEM U
IIOJIOKEHUEM B ITEPUOANYECKON
CUCTEME XUMHUYECKHUX
anemeHToB JI.W. Meneneeray.
2 |Pa3pean 2. CocraBasath ypaBHeHusi u | KonTposabnasi padora
XumMnueckue cXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
peakuuu peakuuii XHMHUYeCKHe peaKnun»
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OneHo4YHBIC MEPONIPUATHS

OK

2.1

Tumrsl
XUMHUYECKHUX
peakuui

CocraBnaTh peakuuu
COEJIMHEHUS, pa3JIoKeHus,
oOMeHa, 3aMeICHNUS,
OKHCITUTEIHHO-
BOCCTaHOBHTEIIbHBIC
PEaKLUK U PEeaKIHH
KOMIUICKCOOOpa3oBaHus (Ha
npumepe
THIPOKCOKOMIUIEKCOB
QIIOMHUHUS U LIMHKA) C
y4acTHEM HEOPraHUIEeCKUX
BEIIECTB

1. 3amaun Ha cocTaBiieHUE
YPaBHEHUH PEaKLUN:

— COEJIMHEHUS, 3aMEellEeHuS,
pasnokeHus, oOMeHa U peaxkiuil
C y4acTHeM KOMILJIEKCHBIX
coelMHEeHul (Ha mpuMepe
TUAPOKCOKOMILIIEKCOB
AITIOMHUHUS U LIUHKA);

— OKHUCJIUTEIBHO-
BOCCTaHOBUTEJBHBIX PEAKIUH C
HCII0JIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OajnaHca;

— C y4acTHEM KOMIUIEKCHBIX
coelMHeHuH (Ha mpuMepe
TUAPOKCOKOMILJIEKCOB IIMHKA U
AITIOMUHHUS).

2. 3ajaun Ha pacyet
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOAYKTa
peaKkIuu COeTMHEHHSI; MacCOBOM
WM 00bEMHOM JI0JIM BbIXO/1a
MPOJYKTA PEaKIMi COECTUHEHUS
OT TEOPETUUYECKH BO3MOMKHOTIO;
00BEMHBIX OTHOILICHUH Ia30B;
KOJIMUYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJIYKTOB PEAKIUU;
Macchl (00BEM, KOJTMYECTBO
BELIECTBA) MIPOYKTa PEAKIIHIH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BU/JIE PACTBOpA C OIPEIeTICHHON
MAacCOBOU J0JIei paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2

DIEKTPOTUTHIECK
asi IUCCOLIMALAI U
HOHHBII 0OMeH

CocTaBisTh ypaBHEHUS
XUMHYECKUX PeaKIIuu
MOHHOTO 0OMeHa ¢
y4aCTHEM HEOPTaHUYECKUX
BEIIIECTB

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJISIPHBIX U MOHHBIX
peakinii C yuacTHEM OKCHUJIOB,
KHCIIOT, OCHOBAHUM U COJIEH,
MOHHBIX peakUuid TUAPOIN3a
COJIEH, YCTAHOBJIEHUE
M3MEHEHUS KUCIIOTHOCTH CPEJIbL.
2. JIaGopatopHas paboTa
«Peakuuu rugponauzay.

OK 01
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OneHo4YHBIC MEPONIPUATHS OK
/ Tema
3 |Pa3pgen 3. HccaenoBats crpoenue u | KonrposabsHas padora
Crpoenne u CBOMCTBA «CBolicTBa HEOPraHMYECKHUX
CBOlicTBa HEOPraHUYeCcKHUX BelleCTB |BelleCTB)»
HEOPraHU4eCcKHX
BelllecTB

3.1 |Kmaccudukanus, |Kmaccupunmponars 1. Tect «Homenknatypa u OK 01
HOMEHKJIaTypa U |HEOPraHWYECKUE BEIIECTBA |Ha3BaHUE HEOPTaHUYECKUX
CTPOCHHUE B COOTBETCTBUH C UX BEIIECTB UCXOJI U3 UX
HEOPraHUYECKHX |CTPOCHHEM XUMUYECKON (HOPMYITBI UITH
BEIIECTB COCTaBJICHUE XUMUYECKOM

(bopMyITBl UCXOSI U3 Ha3BaHUS
BEILIECTBA [0 MEXAYHAPOHOU
WU TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajaun Ha pacyeT MacCOBOM
JI0JIU (Macchl) XUMHYECKOTO
3JIeMeHTa (COeTUHEHMS]) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3agaHus Mo
KJaccu(ukanuy, HOMEHKIIAType
U XUMUYECKUM (popmyam
HEOPraHWYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTHyeckue 3aJlaHus Ha
OIpeaeIeHNEe XUMHYECKOU
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHJa XUMHYECKOH
CBSI3M M TUIIA KPUCTAJUIMYECKOU
pELIETKH.

3.2 |Dusuko- YcraHaBiauBaTh 1. Tect «OcobeHHOCTH OK 01
XUMHUYECKHE 3aBUCUMOCTD (DU3UKO- XHUMHYECKHUX CBOMCTB okcuaoB, |OK 02
CBOICTBa XUMHYECKUX CBOMCTB KHCJIOT, OCHOBaHUI,

HEOPraHMYECKHX |HEOPraHWYECKUX BEIIECTB |aM(OTEPHBIX THIAPOKCHUIOB U
BEIIECTB OT CTPOEHUSI aTOMOB U COJIIC.

MOJICKYJI, 4 TaKKC THUIIA
KpHCTaHHquCKOﬁ peHICTKU

2. 3ajgaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaklnii ¢ ydyacTHEM IPOCThIX U
CJIOKHBIX HEOPTaHUYECKUX
BEIIIECTB: OKCHJIOB METAJIJIOB,
HEMETAIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHHH U
aM(pOTEPHBIX THIPOKCHJIOB,

44




Monyas / Pasnen

Ne PesynbTaT 00yuenus OneHo4YHBIC MEPONIPUATHS OK
/ Tema

HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIUX UX CBOUCTBA
U CHIOCOOBI TIOJTyYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a1aHUs Ha
CBOWCTBA U IOJIYyYECHHUE
HEOPraHUYECKUX BEILECTB.
4. JTabopatopHas pabota
«CBolicTBa METAJJIOB U
HEMETAJIJIOBY.

3.3 |IIpousBoacTBo O6ocHoBbIBaTh 3HaueHue u |IIpaktuko-opuentupoBannsie  |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3a/laHus IO COCTABJICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B | XUMUYECKUX PEAKIIHI C
3Ha4YEHHE U OBITOBOM U y4acTUEM HEOPTraHUYECKUX
MIPUMEHEHNE B MIPOU3BO/ICTBEHHOM BELIECTB, UCIIOJIb3YEMBIX ISl UX
OBITY U Ha NeSITeIbHOCTH YeJIOBEKa UX |HAEHTU(UKALNUU U
MIPOU3BOJICTBE (UBUKO-XMMUYECKUMHU MIPOMBIIIJIEHHBIX CITIOCOOOB

CBOWCTBAMM MIOJIyYEHHUS.

4 |Pa3nen 4. HccaenoBars ctpoenue u |KonrpoJsabHas padora
Crtpoenne u cBoiicTBa oprannvyeckux |«CTpoeHue U cBoiicTBa
CBOliCTBa BelllecTB OPraHU4YeCcKHUX BellecTB»
OPraHMYecKux
BeILEeCTB

4.1 |Knmaccudukanus, |Knaccubunmposartsb 1. 3amaHus Ha cOCTaBJIEHUE OK 01
CTPOEHUE U OpPraHMYeCcKHe BEIIECTBA B |Ha3BaHUM OPraHUYECKHUX K 1.1
HOMEHKJIaTypa COOTBETCTBUHU C UX coenuHeHuH o TpuBnanpHo | [1IK 2.2
OPraHN4eCcKUX CTPOEHUEM WJIM MEXKTYHAPOIHOM IIK 2.6
BEILIECTB CHUCTEMATUUYECKOU [1K4.2

HOMEHKJIaType.

2. 3agaHus Ha COCTABJICHUE
HOJIHBIX U COKPALEHHBIX
CTPYKTYPHBIX (popmyt
OpPraHUYECKUX BEIIECTB
OTZEIbHBIX KJIACCOB.

3. 3amauu Ha onpeaeneHue
npocTeinien GopmMyIbl
OpraHUYeCKON MOJIEKYJIBI,
UCXOJSI U3 DJIEMEHTHOIO COCTaBa
(B %).
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OneHo4YHBIC MEPONIPUATHS OK
/ Tema

4.2 |CpoiicTBa YcraHnaBnuBarth 1. 3anaHus Ha cocTaBieHHE OK 01
OpPraHUYEeCKUX 3aBHCHUMOCTD (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COCIMHEHUN XUMUYECKUX CBOMCTB peaKkuui ¢ yqacTuemM K 1.3

OPraHNMYECKUX BEIIECTB OT |OPraHUYECKUX BEILIECTB Ha I[IK 1.4
CTPOEHUS MOJIEKYJ OCHOBAaHMU UX COCTaBa U K 2.2
CTPOEHHUS. [IK 4.2
2. 3ajaHus Ha COCTaBJICHUE 1K 4.4
YpaBHEHUN XUMHUYECKUX
peaKkuuil, HILTIOCTPUPYIOIIHUX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHHU3MOB MPOTEKaAHU
JTAHHBIX PEaKkUni U
T€HETHYECKOMN CBSI3HU
OpraHMYeCKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTHnle 3a/1a4H 110
YPaBHEHUSIM PEAKINH C
y4acTUEM OPraHUYECKUX
BEILIECTB.
4. JTabopatopHas pabota
«ITonyyenue sTrIIeHa U
M3yUYEHHE €r0 CBOMCTBY.

4.3 |Opranuyeckue O6ocHoBwIBaTh 3HaueHue U |[Ipaktuko-opueHtupoBannsie |OK 01
BEIL[ECTBA B IIPUMEHEHHUE OPraHUYECKUX [3aJIaHUA 110 COCTABJICHUIO OK 02
KU3HEJESATENILHOC |BELIECTB B OBITOBOM U XUMUYECKUX PEAKIUN ¢
THU YEJIOBEKa. IIPOU3BOJCTBEHHOMN Y4aCTHEM OpPraHUYECKUX
[Ipon3BOJACTBO U |AEATEIBHOCTH YEJIOBEKA UX |BELIECTB, UCIOJIb3YEMBIX JIJISI UX
MIPUMEHEHHE (U3HKO-XMMUYECKUMHU uaeHTU(GUKAIK B OBITY U
OpraHUYEeCKUX CBOWCTBAMM MPOMBIIIEHHOCTH.

BEILECTB B
MIPOMBILIJIEHHOCTH

5 |Pa3nmex 5. HUccaenoBats paBHoBecue |KonrpoJsbHas padora
Kunernueckue u |u ckopocTh xXumMuuyeckux |«CKOpPOCTb XHMHYECKOM
TEePMOJAMHAMMYEC |peaKIUH peaKuuu ¥ XHMHYeCKoe
KHe pPaBHOBecCHE»
3aKOHOMEPHOCTH
NPOTEKAHUS
XMMHYECKHX
peakumii

5.1 |Kunernueckue Hccnenosate BiusiHuE 1. JlaboparopHast paboTa Ha OK 01
3aKOHOMEPHOCTU |KOHLIEHTpaLUU BBIOOD: OK 02
IIPOTEKAHUS pearupyomux BemecTs 1 |— «OnpeneneHne 3aBUCUMOCTH
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Ne PesynbTaT 00yuenus OneHo4YHBIC MEPONIPUATHS OK
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XUMHYECKUX TEMIIEPATYPbl HA CKOPOCTh |CKOPOCTU PEAKLUU OT

peakuuit XUMUYECKUX PEAKLUI KOHIEHTpALUH pearupyronmx
BELIECTBY;
— «OrnpenieneHye 3aBUCUMOCTH
CKOPOCTH PEaKLMU OT
TEMIIEPATYPHI».
2. I[IpakTuKO-OpUEHTUPOBAHHbIE
TEOPETUYECKHE 3a1aHUs Ha
aHann3 (paxTopoB, BIUSIOMINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKOW PEaKIUH.

5.2 |Tepmonunamuuec |MccnenoBars BIUSHUE 1. 3apaun Ha pacuets! TemnoBbix [OK 01
Kue W3MEHEeHHUsI KOHLeHTpaluun |3¢ddexToB xumuyeckux peaxuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAaKLUU CPEJIbl U | ONPEIEICHNE TUIla peakluu
MPOTEKAHUS TEeMIIepaTyphl Ha cMeIieHue |(TIo TeTIoBoMY 3D EKTY: IK30-
XUMHYECKUX XMMHUYECKOTO PABHOBECHUS |HM SHIOTEPMHUUECKHUE).
peakuuii. 2. IIpakTUKO-OpHUEHTUPOBAHHBIE
PaBHoBecue 3aJjaHus Ha IPUMEHEHHE
XUMHUYECKUX npunnuna Jle [larense mist
peakuuit HAaXOKJICHUs HAIPABIICHUS

CMEIIEHNs PAaBHOBECHS
XUMUYECKON PEaKLUy U aHAJIU3
(hakTOpOB, BIUSIIONINX HA
CMELIEHNE XUMUYECKOTO
paBHOBECHS.
3. JJabopaTtopHas pabota
«/3y4yeHue BIUSHUSA pa3IMYHBIX
(bakTOpOB Ha CMeIlleHUE
XUMHUYECKOTO PABHOBECHSI.
6 |Pazgex 6. HccaenoBatsb aucnepcusnie | KonrposabsHas padora no reme
JucnepcHbie CHCTEMBI «/lucnepcHbie cuCTEMbD)
CHCTEeMBI

6.1 |ducnepcHbie Paznuuarb uCTUHHBIE 1. 3agaun Ha NPUTOTOBIIEHUE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUIHBIE pPacTBOPOB. OK 02
(baxTopsl UX pacTBOpBI U 2. IIpakTuKO-OpUEHTHPOBAHHbIE
YCTOHYMBOCTH rpyO0OIUCTIEpCHBIE CUCTEMBI | pacUeTHBIE 3aJaHUs Ha

Ha OCHOBC XMMHYCCKOI'O
OKCIICPUMCHTA

AUCTICPCHBIC CUCTEMBI,
HCIIOJIb3YEMBIC B OBITOBO U
HpOI/ISBOI[CTBeHHOﬁ
JACATCIIBHOCTH YCJIOBCKA.
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6.2 |HccnenoBanue HccnenoBath GpusnKo- JlaGopatopHnas pabora (Ha OK 01
CBOICTB XUMHYECKUE CBOMCTBA BBIOOD):
JMCTIEPCHBIX Pa3IUYHbIX BUJIOB — IIpuroToBneHue pacTBOPOB;
CUCTEM JMCIIEPCHBIX CUCTEM — WccnenoBanue 1ucnepcHbIX
CHUCTEM.
7 |Pazgen 7. HccaenoBarhb cBoiicTBa
KayecTBeHHbIEe |OpraHu4ecKux M
peakuuu HEeOpraHu4ecKUX BellecTB
o0Hapy:KeHust € UCNO0JIb30BaHUEM
OPraHu4YecKNX U |KauyeCTBEHHbIX peaKuuii
HEOpraHu4ecKux
BellecTB
7.1 |Ob6HapyxeHue Uccnenosath 1. JlaboparopHas padora (Ha OK 01
HEOPraHMYECKNX |KaYeCTBEHHBIC PEaKLUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAJIUTUYECKHE peakluu
AQHHOHOB kaTuoHOB [-VI rpynm;
— AHaMTHYeCcKHe peakiuu
AQHUOHOB.
2. IlpakTryeckue 3ajaHus Ha
COCTaBJICHUE YPaBHEHUI
peakiuii oOHApYKEHUS
kaTtnoHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOM (opMax.
7.2 |OOHapyKeHue HccnenoBaTh 1. JJaboparopnas pabora (Ha OK 01
OpraHUYECKUX KayeCTBEHHbBIE PEAKIINH BBIOOD):
BEIIECTB OpraHUYECcKUX coeuHeHuil |— KadecTBeHHbIE peakiuy Ha
OTJIETbHBIX OTJIEJbHBIX KJIACCOB OT/IeJIbHBIE KIacChl
KJIACCOB C OpraHNYeCKUX BEIIECTB;
HCIIOJIb30BaHUEM — KavectBennblit ananus
KaueCTBEHHBIX OpPraHUYECKUX COCAMHEHUN IO
peaxiuit (GyHKIMOHATIBHBIM TPYIIIIaM.
2. [IpakTuueckue 3a1aHus Ha
COCTAaBJIEHNE Ka4ECTBEHHBIX
peakuuit oOOHapyXeHUS
OpPraHNYECKUX COCIUHEHUM.
II (IIpukaagHoi MOIYJIb
8 |Pa3gen 8. OuenuBath nocjaeacTeus |3amura Keiica (¢ yueTom
Xumus B ObITY U |OBITOBOI H Oyayueil npogeccuoHaIbHON
NPOU3BOJACTBEHH |NPOU3BOACTBEHHOM AeAATeJIbHOCTH)

OH JeATeJLHOCTH
YeJI0BeKa

JACATECIbHOCTH Y€/JI0OBEKA C

MO3MIINH DKOJOTHIEeCKOH
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0e3onacHoOCTH
Xumus B ObiTy 1 |OnenuBats nocnenctsus | Keiic (¢ yaerom Oynymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npo¢eCCUOHAIBHOU OK 02
U IeATENbHOCTH  |IIPOU3BOACTBEHHOMN JESITEIbHOCTH ) OK 04
YeJI0BeKa JIESATEIbHOCTH 4eJIoBeKa ¢ | Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3ULIAN 3KOJOTMYECKOMN 1. IToTennenue knuMara u IIK1.1
0e30MacHOCTH BBICBOOOKIEHHE Ta30BbIX K 2.2
TUAPATOB CO JHA OKeaHa. K 2.3
2. byaymue marepuaisl s 1K 4.2
aBHa-, MallIUHO- U
npruOOPOCTPOCHHUSL.
3. HoBble MaTepuans! 1iis
COJIHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENnapaTos.
9.1 |Pa3nen 9.1. HNurepnperupoBarth 3amuTa yyeoHo-
HccnenoBanue u |XuMuyeckue npouecchbl 1 |MCCI€I0BATE]bCKOI0 MPOEKTa
XUMHYECKHU siBJIeHUus B Ouocepe (¢ yueroM Oyayuueit
aHaJn3 00bEeKTOB npodeccuoHAIbLHOM
ouocdepbl JAesITeJIbHOCTH)
9.1.1|{OcHoBBI Boinmonnsate nonueiii nuka | 1. JlaGopatopHas pabora OK 01
nabopaTtopHoit 9KCIEPUMEHTAJIBLHOTO «OcHOBBI J1abopaTopHO
MIPaKTUKHU B UCCIICJIOBAHMUS C MPAKTUKN.
npodeccuoHallbH | COOI0ICHHEM MPaBUIT 2. TunoBble pacyeTsl O

bIX JIA0OpaTOPUAX

0e3omacHOTO OOpaIIeHus ¢
BEIIECTBAMH U
71a00paTOPHBIM
00opynoBaHHEM

TEMAaTHKE YKCIIEPUMEHTA.

3. 3amauu Ha BLIYUCIICHUE
CPEIHEro 3HaYCHUS
9KCIIEPUMEHTAJIbHBIX JIAHHBIX,
MOTPEITHOCTH.

4. IlpencraBneHue pe3ylbTaToB
AKCIIEPUMEHTA B PA3IMYHOMN
dopme (Tabnuua, rpaduk,
OTYET, IOKJIAJl, IPe3eHTalus).
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9.12

XUMUYECKU I
aHaIu3 IpoO BOJIBI

HccnenoBars XuMuaeckuu
COCTaB MPOO BOJIBI

1. Tect «CBoiicTBa U COCTaB
BOJBI.

2. 3aganne « XUMHUYECKUI
COCTaB BOJbI, THUII BOJBI M
CIOCOOBI €€ MpUMEHEHUS (C
WCII0JIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJIaHUS Ha
COCTaB BOJbI Y CIIOCOOBI
BBIpXCHUST KOHIIEHTPAII 1
nepecyeT KOHIEHTpalui (¢
WCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTabopatopHas paboTa Ha
BBIOOD:

— OuncTKa BOOBI OT
3arpsA3HEHU;

— Onpenenenne pH BoabI 1 ee
KHCJIOTHOCTH;

— Onpenenenne KeCTKOCTH
BOJIBI M CITIOCOOEI €€
YCTpaHCHHS.

OK 01
OK 02
OK 07

9.13

XUMHAYECKUH
KOHTPOJIb
KayecTBa
MIPOJYKTOB
IMUTAaHUSA

Hccnenosats XuMHUUECKUN
COCTaB MIPOIYKTOB MTUTAHUS

1. Tect «Oprannyeckue u
HEOpPraHMYEeCKue BElIeCcTBa,
BXO/JISIIIME B COCTaB MPOJAYKTOB
MUTaAHUS.

2. IIpakTUKO-OpPUEHTUPOBAHHBIC
3aJjaHus TI0 KyJIMHAPHOM
TEeMaTHKe.

3. JlJaboparopHas pabora (Ha
BBIOOD):

— O0OHapyXeHue HUTPATOB B
MPOJYKTAX MUTAHUS,

— HccnenoBanue NpoIyKToOB
MUTaHUS HAa HaJIMYKe YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAJIMYUE YTIEBOOB
(kpaxmail, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHanu3 mpoo
MOUYBEI

HccnenoBaTh XUMHUECKUI
cocTaB Mpo0 MOYBHI

1. Tect mo TeMe « XUMHUYECKUIH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YIOOPEHUI».

2. 3aganne «B3anmMocBs3b

OK 01
OK 02
OK 07
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OK

COCTaBa MOYBHI, TUII ITOYBHI U €€
Ha3HAYCHUS.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OGHapyxeHue
HEOPraHWYECKUX IIPUMECEN B
po0ax MOYBHI;

— Omnpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCJIIOTHOCTH 1 IIEJTOYHOCTH.

9.1.5

Uccnenosanne
00BEKTOB
ouochepsl

HccnenoBaTh XUMUYECKUI
cocTaB 00bEKTOB OHOCheEpbI
Ha IIpuMepe MPOayKTOB
IUTaHMsA, BOAbI U ITOYBbI

Y4ueOHOo-1CClIe[0BATENLCKUN
IPOEKT B 00J1aCTH
HACCIIETOBAHUA OOBEKTOB
orocdepsl.

Bo3MoxHBIE TEMBI TPOEKTOB:
1. UccnenoBaHmne cocTaBa
MHHEPaIbHOMN BOJBI U
PEKOMEHIAIIUH TI0 €€
HCITOJIb30BaHHIO.

2. UccnenoBaunue
pa3pylIaloIIero 1eUCcTBUA
MIPUPOJAHON BOJBI HA
CTPOUTEIbHBIC MATEPHUAIIBI.
3. CocTaBiieHHE TPOCKTA
[IBETHHKA/OTOpo/1a/cajia B
3aBHCHMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX TTOYB.
4. CocTaBieHHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJENI0) B 3aBUCUMOCTH
OT COJIEp)KaHUsI XUMHUECKUX
MAaKpO U MUKPODJIEMEHTOB B
MPOJYKTax MUTAHUSI.

5. UccnenoBaHue KauecTBa
MMUTHLEBOM BOJIBI.

6. UccnenoBanue nmpod
BOJIOTIPOBOJAHON BOJIbI HA
MpeAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI
B CEIbCKOXO03IMCTBEHHOMN
JIeSITEIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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