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PabGouass mporpamma oOmieoOpazoBarenbHoi  auctuIuinHbl OVIL12 «Xumus»
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OCHOBHOTO 00111eT0 00pa30BaHus C MOJYYEHUEM CPETHEr0 O0IIEero 00pa3oBaHuUsl.

PabGouas mnporpamma pa3paboTaHa Ha OCHOBE NPUMEPHOH MIPOrpaMMbl
o01ieo0pazoBaTeabHON Y4eOHON NUCHMILUIMHBI «XUMUS» IS TpOo(dhecCHOHATbHBIX
oOpa3zoBaTebHBIX OpraHuzamnuii, pekomenaosanHorr ®I'bOY IO UPIIO B
Ka4yecTBe MPUMEPHON MPOTPaMMBI JJIsl peali3alliid OCHOBHOU MPOQEeCCHOHATBHON
obOpazoBatenbHOi nporpamMbl CIIO Ha 6a3e OCHOBHOTO 0O0IIEro 0Opa3oBaHUS C
MIOJTyYeHHEM CPETHEro 00Iero oopa3oBaHus.

CocraButens — H.I'.JlebeneBa, npenogasarens  Ouosioruu u xumuu ['BIIOY
BJIATT, 1 kB kareropus



COJIEP)KAHUE

1. Ob1mas xapakTepucTiKa paboueit mporpamMel 00111€00pa30BaTeIbHON

JTACTIUTUTITHBI <CXHIMEISD) ©1vvvveesinttteteesssstteeeesssssssesasssasssseessssnsssseessssssssessssnssnsessssnnsnnes
2. CTtpykTypa u cojiepxaHue 0011eo0pa3oBaTeIbHON JUCIUIUTAHBI «XUMUS ..... 18
3. YcioBus peanusainyy nporpaMmbl 0011e00pa3oBaTeIbHON JUCIUTIIUHEI ........ 34
4. KOHTpOJIb U OLIEHKA PE3yIbTaTOB OCBOEHHUSI 0011€00pa30BaTeIbHON

D07 (0007 0 0) 8% 503



1. O0mas xapakrepucTuka pado4deil mporpaMmmbl 001e00pa3oBaTeJbHOM
aucuuIinabl OYIL12 «Xumus»

1.1. MecTo OMCUMIUVIMHBI B CTPYKType OCHOBHOII npodeccHOHAJIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6meob6pazoBatenbHas  gucuumumHa  OVYIL12  «Xumus»y — sBhseTcs
o0s3aTeNbHON  YacThio  00IIE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpammbel B cootBerctBUM ¢ DPI'OC CIIO mno cneunansHoctn43.02.15
«IToBapckoe U KOHAUTEPCKOE €TI0

TpynoeMKoCTh UCIUTIIUHBI «XUMUS» Ha YIITYyOJIE€HHOM YPOBHE COCTaBIISICT
144 gaca, u3z xotopeix 102 yaca — 6a30BbIii Moaynb (7 pa3nenoB) u 42 daca —
NpPUKIATHON MOaynb (2 paszaena), BKIIOYAIOIIUN MPaKTUKO-OPUEHTUPOBAHHOE
coJiep KaHue.

[TpuknanHoli MOayNb BKIIOYAET JaBa pasnena. Pazgen 8§ «Xumwus B ObITY U
IIPOU3BOJICTBEHHOM JIEATEIBHOCTH YEJIOBEKA» PEaM3yeTCs Ha MaTepHualie KeHcoB,
CBSA3aHHBIX C DKOJIOTHYECKOH 0€30IIaCHOCTLIO U OLICHKOMN IMOCJIEACTBUI OBITOBOM U
IIPOU3BOJICTBEHHOM IESATEIIBHOCTU, IO OTpacisM Oyaymied mnpodecCuoHAIbHOM
TS TENBHOCTH 00YJaIOITUXCS.

Tematuka pazznena 9 Bappupyercs 1Mo 00beKkTy Oyayiiel nmpodeccruoHaIbHOM
NeATeIbHOCTH CTYAEHTOB — Onocdepa (’KUBbIe OpraHU3MBbI)

1.2. lleau 1 mu1aHMpyeMble pe3yJabTaThl 0CBOCHHUS TUCHUIIINHBI
1.2.1. llean v 3aga49M TUCHUATIIMHBI

D@opMHUPOBAHUE Yy CTYJICHTOB XUMHYECKOW COCTABJISAIOIIEH €CTECTBEHHO-
HAy4YHOW KApTHHBI MHpPAa KAK OCHOBBI MPUHATHUS PELICHUW B JKU3HEHHBIX H
IPOU3BOJCTBEHHBIX CUTYalIUSIX, OTBETCTBEHHOI'O MOBEACHUS B PUPOJHOM Cperie.

3agaun TUCHMILUIMHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HEeITOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS TMPOBOJUTH PACUETH MO XUMHYECKUM (QopmynaM Hu
YpaBHEHHUSIM XHUMHUYECKHX PpEaKlHil, IJIAHUPOBAaTb U HUHTEPIPETUPOBATH
PEe3YyAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKA MPOBEICHUS XUMUUYECKHX JKCICPUMEHTAIBHBIX
MCCJIeIOBaHUI C COOJIO/IEHNEM TPaBHII 0€30MMaCHOTO OOPAIICHHS C BEIECTBAMHU U
1a00paTOpPHBIM 000PYI0BAHUEM;

4) pa3BUTb yMEHUS AaHAIU3UPOBATh, OILICHUBATh, MPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HH()OPMALIMIO XUMUUYECKOTO XapaKTepa U3 pa3indHbIX
HMCTOYHUKOB;



5) cdopmupoBaTh  yMEHUSI ~ MPOTHO3UPOBATH  MOCIEACTBUS  CBOEH
NEATENbHOCTH W XUMHUYECKUX HPHUPOAHBIX, OBITOBBIX W MPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopMHpoOBaTH MOHUMAHUE 3HAUMMOCTH JOCTUKEHUN XMMHUYECKOW HAYyKH
Y TEXHOJIOTUH JJI Pa3BUTHs COLIMATILHOM M MPOU3BOJCTBEHHOM cdep.

1.2.2. Iliianupyembie pe3yJbTaThl OCBOCHM A
o0ueodpaszoBaresbHOMAUCHMILIMEBI B cooTBeTCTBUM ¢ ®PI'OC CIIO um Ha
ocHoe ®I'OC COO



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJabTaThbl 0CBOCHUA TUCHUIIIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelIeHUs
3amad
npodeccuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HAHHME IIEHHOCTH MaCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOM JCATEILHOCTH TEXHOJOTHYCCKOU M
COIMAIPHOM HaIpaBJIECHHOCTH, CIOCOOHOCTh WHMIIMHPOBATH,

BBITIOJIHATH TaKyIo

MJAaHUPOBaTh W CaMOCTOSITEIILHO
NESITETbHOCTB;

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHATHHOU
NESITENHHOCTH,

OBJageHue YHUBEPCAJIbHBIMHA yu4eOHbIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

a) 0a30BbIe JIOTHYeCKHe AeHCTBUA .

- CcaMOCTOATENbHO (OPMYIUPOBATH M  AKTYaIU3HUPOBATH
po0ieMy, paccMaTpuBaTh € BCECTOPOHHE;

- YCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK UM OCHOBAHUS JIIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

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

- BBIABJIATH IIPOTUBOPCYUYHA B

pacCMaTpUBACMBIX ABJICHUAX,

-  BHOCHUTb KOPpPCKTUBBI B JACATCIIbHOCTb, OLCHHBATDH
COOTBCTCTBUC  PE3YJILTATOB OCIIAM, OLCHHBATL  PUCKU
MOCJIEeACTBUN ACATCIIbHOCTH,

- Ppa3BHUBATHb KpC€aTUBHOC  MBIINUJICHUEC IIpU  PCHICHHUU

JKU3HCHHBIX ITPO oem

- BJIAACTH CHCTCMOﬁ XUMHUYCCKUX 3HaHHfI, KOTOpaﬂ BKJIFOYACT:
OCHOBOITOJIATAIONMINE TOHATUS (XMMHUYECKUW DJIEMEHT, aToOM,
3IIEKTpOHHAst 000JI0YKa atoma, s-, P-, 0-3JeKTpOoHHBIE OpOUTATH
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTD,

AIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas
CBA3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00beM, YriaepoaHbIN
GbyHKUMOHANbHAs  Tpynmna, pajuKa,

W30MEpbI, TOMOJIOTHYECKUH Psii, TOMOJIOTH, YTJIEBOJOPOIbI,

CKeJIeT, HU30MEpHs,
KUACIIOPOA- ¥ a30TCOAEpKAlINE COCTUHECHUsS, OMOJOTHYECKH
aKTHBHBIC BemiecTBa (yrJIeBOABI, KHUPHI, OCIKH), MOHOMED,
MOJIMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCIIMHEHUS, KPUCTAJUIMYECKash peIIeTKa, TUIbl XUMHUYECKUX
peaknuii  (OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE,

SHIOTEPMHUYECKUE, PpEAKIMH HOHHOTO OOMEHa),
AJIEKTPOJIHTHI, HEBJICKTPOJIUTHI, AIIEKTPOJIUTUIECKAS
BOCCTAHOBUTEIIb,  CKOPOCTh
XHUMHYECKOH peakIi, XHMHUYECKOE PaBHOBECHE), TEOPHUH U

9K30- |

pactBop,
JCCOIMAIINS,  OKHUCIUTEIIb,
3aKOHBI (TEOPHUsi XMMUYECKOTO CTPOCHHS OPTaHMYECKUX BEIICCTB
AM. BytnepoBa, Teopus 3NEKTPOIUTUYCCKON JUCCOLUAIIHIH,
nepuoanveckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUSs
Macchl),
dakToNOrMUecKre CBEJICHHS O CBOMCTBAX, COCTABE, MOIYUYECHUU U

0e30MacHOM HMCIOJIb30BAaHUN BaKHEHIIINX HCOPraHNYCCKUX H
OpraHn4YCeCKUX BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIBHOCTHU

3aKOHOMCPHOCTH, CUMBOJIMUECKUN  SI3BIK XHUMMHU,

YCJIO0BCKaA,




0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BIQJETh HaBbIKAMH  y4eOHO-HCCIIEOBATENBLCKON U
IIPOEKTHOM /I€ATEIbHOCTH, HABBIKAMU pa3peleHus Npooiem;

- BBISIBIISITD IIPUYMHHO-CIICCTBEHHBIE CBA3U u
aKTyaJIM3UpOBAaTh 3aJady, BBIJABUIATh I'MIIOTE3Yy €€ PELICHUs,
HaxOJWUThb  apryMEHTbl  JJI1  J0Ka3aTelIbcTBAa  CBOUX
YTBEPKACHHM, 3a71aBaTh [TapaMeTPbl U KPUTEPUU PELICHNUS;

- AHAIM3HMPOBATH IIOJIYYCHHBIE B XOJE pEIICHUS 3a7a4d
pe3ynbTaThl, KPUTUYECKH OLEHUBATh HX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

- yMeTb

IMPAKTUYCCKYIO obnactu KHUBHEACATCIBHOCTHU,

HepeHOCI/ITB 3HAHUS B HOSH&B&TGJ’IBHYIO 158
- YMGTB I/IHTerI/IpOBaTI) 3HAHUS U3 pa3HI)IX Hpe)IMeTHBIX
oOacrei;

- BBIIBHIaTh HOBBIE HJIEH,
MTOJIXOJIbI M PEIICHUS;

- CIMOCOOHOCTE MX MCITOJIL30BaHNS B IT03HABATEIHLHOM U

npeajiaratb OPUTHHAJIBHBIC

COHI/IaJ'IBHOI\/'I IIPaKTHUKE

- YMETb BBIABIIATH XapaKTEpPHbIC IIPU3HAKK U B3aUMOCBSI3b
U3YYCHHBIX IIOHATUHM, IPUMEHATH COOTBETCTBYIOLIME ITOHATHUSA
IIPU ONMCAaHUHM CTPOCHHUsS M CBOWCTB HEOPraHUYECKUX H
U HUX IPEeBpalllCHUH; BBIABILITH

OpraHn4eCKux BCHICCTB

B3alMOCB3b XUMHNYCCKHUX 3HAaHUHU C IIOHATUAMHA n
MNpEaACTABIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMCTh UCIOJb30BaATh HAMMCHOBAHWA XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO COI03a TEOPETUYECKON M MPUKIATHOW XUMHUU
N TPHUBHUAJIBHBIC HAa3BaAHUA BaXXHEHUIITIX BCUICCTB (BTI/IJ'IGH,
tdenon, dopmanbaerun, yKCycHas

KHCJIOTA, TJIMLIWH, YrapHbIM Tra3, YIJIEKUCIBIM Ta3, aMMHAaK,

aleTUJICH, TJIUIEPHH,
rameHas W3BECTb,

APYTHX),
OpraHn4eCKux BCIICCTB,

HEramecHass HW3BECTb,

(bopMyIbI
YpaBHEHHST XUMHUYECKUX PEaKIHii,

IUThEBAs CcoJa U
COCTaBIISATh HEOPTaHUYECKUX U
OOBSACHATH X CMBICIT; TOATBEPKAATh XapaKTEPHbIE XUMUYECKIE
CBOMCTBa BEIECTB COOTBETCTBYIOUIUMH 3KCIIEPUMEHTAMH U
3alMCAMHU YPAaBHEHUN XUMUYECKUX PEaKIUi;

- yMeTb yCTaHaBIUBaTh MPUHAIICKHOCTH
HEOPraHMYECKUX U OPraHMYeCKHUX BELIECTB K OIpEe/eICHHBIM

HN3Y4YCHHBIX

KJIaCCaM M IrpyIiliamM COGHHHGHHﬁ, XapaKTEpHU30BaTh NX COCTaB U
BayKHEHIIIIE CBOﬁCTBa; ONpCAC/IATh BUABI XUMHUUYCCKHUX CBsA3eH
(KOBaﬂeHTHaH, HOHHAasA, MCTATINYCCKasd, BOI[OpOI[HaH), THIIbI
KPpUCTAJUIMYCCKUX  PCIICTOK BCIICCTB, KJ'IaCCI/I(bI/II_[I/IpOBaTB
XUMHUYCCKUEC PCAKIINHU,

- C(i)OpMI/IpOBaTL NpeaACTAaBJICHHA: O MATCPUAJIBHOM CIUHCTBC
MHpa, 3dKOHOMEPHOCTAX U IIO3HABACMOCTH SIBIICHUI Ipupoabl; O
MCCTC U 3HAYCHHUU XUMUHU B CUCTEMEC C€CTCCTBCHHLIX HAYK U €€
poJin B oOecrieueHNN YCTOI\/'ILII/IBOFO Pa3BUTHA YCIOBCYCCTBA: B

peuicHun HpO6J’I€M 3KOJ'IOI"PI“I€CKOI>1, BHCPFCTI/I‘-ICCKOI\/’I U MHIIEBOM




0€301IaCHOCTH, B PAa3BUTUU MEAWIUHBI, CO3JaHUHM HOBBIX
MaTepHaioB, HOBBIX MCTOYHHKOB OJHEPTUU, B OOECICUeHUH
palMOHAIFHOTO  MPHPOJOIOIB30BAaHUA, B  (HOPMUPOBAHUH
MHUpPOBO33PEHUSI W OOMmIEH KyJIbTypbl UYEIOBEKa, a TaKKe
9KOJIOTMUECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JJ0POBBIO
Y IIPUPOIHOM Cpene;

- BIIQJIETh CHCTEMOW XMMHUYECKHUX 3HAHWUH, KOTOpas BKJIFOYACT:
OCHOBONOJIATalOIIME TOHATUS (JOMOJHUTEIBHO K CHCTEME
HNOHATHM  0a30BOTO  YPOBHSI) - H30TOMbBI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUE aTroma, TUOpuAM3alus aTOMHBIX
opOuTtaneit, xumuueckas cBsa3b ("0 " um "", KpaTHBIE CBA3M),
MOJISIpHAsi KOHIIEHTpAIMs, CTPYKTypHas (opMmyia, H30MEpHs
(cTpykTypHasi, reoMerpuueckas (LUC-TPAHC-MU30MEpHs), THUIIbI
XUMHAYECKHX peaKkiuii (roMo- M TeTepOTeHHBIC, OOpaTUMbIE H
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIC, TUCIIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTU/PAThl, CTENEHb  JAUCCOLMALMM,  3JIEKTPOJIU3,
KPEKHHT, PU(POPMHUHT);TECOPUA M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHHUSA, JIEKAIlUe B OCHOBE MOHMMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XMUMMUYECKHX  SIBJICHHH,
COBPEMEHHbIE IPEJCTABICHUsI O CTPOEHUM BELIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM UM HAJMOJIEKYJISPHOM  YPOBHSX;
OpPEJCTaBICHUs O  MeXaHu3MaX XHUMHUYECKMX  peakUui,
TEPMOJAMHAMHUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSIX HX
OPOTEKaHMUs, O XUMHMYECKOM pPAaBHOBECHM, JHCIIEPCHBIX
cucreMax, (pakToJOrHuyeckue CBEJICHHsI O CBOWCTBAX, COCTaBe,
NOJydeHUH U O€30MacCHOM  HCIOJb30BAaHUM  BaXKHEHMIIMX
HEOPraHMYeCKUX M OPraHMYeCKHUX BEIIeCTB B OBITY W
NPAaKTUYECKOM JIeITEeNbHOCTH 4YeNIOBEKa; OOIMX HayYHBIX
OPUHIUIAX  XUMHUYECKOro  MpPOU3BOJACTBAa (HAa  mpumepe




IPOU3BOJCTBA CEPHOM  KHUCIOTHI, aMMHaKa, METAHOJIA,
nepepaboTku HeTH);

- YMEThb NpPOBOJIUTH pPAacyYeThl MO0 XUMHUYECKUM (QopMysam H
YpaBHEHHSAM XHUMHUYECKHX pPEAKIUHA C  HCHOJH30BAHUEM
¢usznueckux BeIMYUH (Macchl, oObeMa ra3oB, KOJIMYECTBA
BELIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: PAcyeTbl IO HAXO0XKACHUIO XUMHYECKOH (QopMyIibl
BEIIIECTBA; pacueThl Macchl (00BbeMa, KOJMYECTBA BEIIECTBA)
NPOJYKTa peakluu, €ClIi OJIHO M3 UCXOJHBIX BELIECTB JAHO B
BHJIE  pacTBOpa C  OIpPEACIICHHOM  MAacCOBOM  JI0JIeH
pPacCTBOPEHHOTO BEMIECTBA WM JIaHO B U30BITKE (MMeEeT
MPUMECH); PacyeTbl MAaccOBOM WJIM OOBEMHOW JOJU BBIXOJA
MPOJIYKTa PEaKIMH; pPacueThl TEIIoBoro 3¢deKra peakiui,
00BEMHBIX OTHOILIEHUH Ia30B;

- YMeTh BBISBISATh XapaKTEpHbIE MPHU3HAKK U B3aUMOCBSI3b
W3YYEHHBIX TMOHATUH, MPUMEHATH COOTBETCTBYIOIINE MOHATHUS
IpU ONHUCAaHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpraHMYeCKUX BEIIECTB M WX MPEBpALICHUI; BBISIBIATH
B3aMMOCBSI3b ~ XMMHUYECKUX 3HAHUW C  TOHATUSMU U
MPEJICTABICHUSMH JIPYTUX MPEIMETOB Jjs 0ojiee OCO3HAHHOTO
MOHUMAaHUSI U OOBSICHEHHS CYIIIHOCTH MAaTEepPHAIbHOTO €IMHCTBA
MHUpa; MCMHOJb30BaTh CUCTEMHBIC XHMHUYECKHE 3HAHUS s
OOBSICHEHUSI W  TNPOTHO3UPOBAHUS  SABJICHUH, UMEIOUINX
€CTECTBEHHOHAYYHYIO PUPOIY;

-yMETh HCII0JIb30BaTh HAMMEHOBAHUS XMMHYECKUX COCIUHEHUN
MEXIYHAPOJAHOIO COK03a TEOPETHUUECKON M MPUKIATHOW XUMUU
U TPUBHAJIbHbIE Ha3BaHMS BEILLECTB, OTHOCIIIUXCSA K U3yYECHHBIM
KJaccaM OpraHM4ecKMX W HEOPraHMYeCKHUX COEJUHEHUH;
UCMOJb30BaTh XUMHUYECKYIO CHUMBOJUKY JJISi COCTaBJICHUS




dopMyn  HEOpPraHMYECKMX  BEIIECTB, MOJIEKYJSIPDHBIX |
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAILIEHHBIX M CKEJICTHBIX)
GopMyn OpraHMYECKMX BEIIECTB; COCTaBJISATh YPAaBHEHMUS
XUMHUYECKAX  PpEakIUMd M  pacKpelBaTb HUX  CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMM  IOCPEACTBOM
COCTaBJICHHUSI DJIEKTPOHHOTO OajlaHca 3THX pPEaKUWd; peakuuit
MOHHOTO OOMEHa IyTeM COCTaBJEHMS MX IMOJHBIX U
COKpAalICHHBIX HOHHBIX YPaBHEHUM; pEakuuil THUIPOJIN3a,
peakuuii KOMILJIEKCOOOpa30BaHUs (Ha pumMepe
TUAPOKCOKOMILJIEKCOB IMHKA M aJIOMHMHMS); TMOATBEPXKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIIMMHU JKCIIEPUMEHTAMHU U 3aIMCAMH ypaBHEHHUU
XUMHUYECKUX PEAKIUH;

- yMeTh Kiaccu(puuupoBaTh HEOPraHMYECKUE U OpPraHudecKHe
BEIIECTBA M XMMHMYECKHE PEAKIIMU, CAMOCTOSITEIbHO BBIOMpPATh
OCHOBaHMA M KpUTEpUH M KIacCUPUKALMKA HM3Yy4aeMbIX
XMUMUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTAB U Ba)KHEHILINE
CBOMCTBA BEILECTB, IPUHAMIESKAIUX K ONPEICICHHBIM KJIaccaM
U TIpylnnaM COEIMHEHMH (IIPOCTbIE  BEIECTBA, OKCHUIBI,
TUIPOKCUIBI, COJIM; YTJIE€BOJIOPOJIbl, MPOCTHIE A(PUPHI, CIUPTHL,
(eHOoIIbI, AIbJETUAbI, KETOHbI, KApOOHOBBIE KUCIOTHI, CIOXKHbIE
3GUpBl, KUPBI, YIJIEBOAbI, AMUHBI, AMHHOKHUCIOTBI, OCNIKH);
IPUMEHITh 3HAaHUA O COCTaB€ M CBOMCTBaX BEIIECTB s
JKCIEPUMEHTAJIBHOM  INPOBEPKM  THMIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH  IIPOTEKaHUs XUMHUYECKUX DPEAKIU U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- YMETh NOATBEPXKJaTh HA KOHKPETHBIX IPUMEpPaAxX XapakTep
3aBHCHMOCTH  PEAKIUOHHOW  CHOCOOHOCTH  OpraHMYEeCKHX
COEJMHEHUHN OT KPaTHOCTH M TuIa KoBajieHTHOU cBszu ("T " u
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""), B3aMMHOTI'O BJIMSIHMSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;
a TaKkKe OT 0COOCHHOCTEH peanu3aly pa3ITUYHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKLUH;

- YMEThb XapaKTepHU30BaTh IEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUM) U MOHOB XMMHYECKHUX
anemeHToB 1 - 4 mepuonoB Ilepmoamnueckoit cucremst [I.M.

MeHJ:[eneeBa N HUX BaJCHTHBIC BO3MOXHOCTH, HCIIOJIB3Yys

nonstust "s", "p", "d-snexkrpoHHsle" opOUTaNIM, SHEPrETUUECKUE
YpPOBHH; OOBSCHATH

XUMHUYECKHUX OJJIEMCHTOB H o6pa3yeme UMHN COGI[I/IHGHI/Iﬁ 1o

3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB

MIEpHOJIaM U IpyMIam;

OK 02.
Hcnone3oBath
COBpPEMEHHBIC
CpezcTBa MOUCKa,
aHamM3a u
WHTEPIpPETAIIHH
nHpopManuu u
WH(POPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHCHUS 3a/1a4
poheccCHOHALHOM
JeSATEIbHOCTH

B 00J1acTHIIEHHOCTH HAYYHOI'0 IO3HAHUS:

- c(OpPMHUPOBAaHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M OOILECTBEHHOH
MIPAKTUKH, Jasore KYJIBTYD,
CIOCOOCTBYIOIIETO CBOETO  MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpILIEHCTBOBAHUE A3BIKOBOW M YMUTATEIbCKOW KYJIbTYPBI
KaK CpeJCTBAa B3aMMOJAEHCTBHUS MEXIYy JIIOJbMHU U IMO3HAHUSA

OCHOBAHHOT'O Ha
OCO3HAHUIO

MUpA;
- OCO3HAHME IICHHOCTH HAyYHOU AEATEIHbHOCTH, TOTOBHOCTH
OCYIIIECTBIISATH IPOEKTHYIO u UCCIIEI0BATEIbCKYIO
JeATeIbHOCTh MHIMBHUIYyaJIbHO U B TPYIIIIE;
Osiajnenne YHHUBeEPCAJIbLHBIMA
MO03HABATEJILHBIMM J1eiiCTBUSIMU:

B) padora ¢ nHpOpManHe:

- BJIQJIETh HaBBIKAMU MOJIy4YeHHs HH(OPMAIMK U3 UCTOYHUKOB

Y4eOHBbIMH

Pa3HbIX THUIIOB, CaMOCTOATCIBHO OCYHICCTBIIATL IIOUCK,

- YMETh IUIAHUPOBATH M BBITIOTHATH XUMUYECKUA HKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKHUX BEIIECTB IMPU HarpeBaHUHU,
MOJIyY€HUE JTUJICHA M HM3y4EHHE €ro CBOWMCTB, Kau€CTBEHHBIE
peakuu Ha  aJbJAETH]bl, Kpaxmall, YKCYCHYIO KHUCIOTY;
JneHarypauus O€NKOB NpU HarpeBaHUM, IBETHbIE peaKUuu
0eNKoB; MPOBOIUTH PEAKIUU HOHHOTO OOMEHa, OMpeIeNsiTh
Cpelly BOJHBIX paCTBOPOB, Kaue€CTBEHHbIE pEaKIMu Ha Ccyibdar-,
KapOoOHAT- M XJIOPUI-aHHUOHBI, HAa KAaTHOH aMMOHHs;, pellaTh
SKCIIEPUMEHTAJbHBIE  3aJa4d IO

TemaM "Metamuipl" U

"Hemeramisl") B COOTBETCTBHM C TMpaBUJIaMH  TEXHUKH

0€e30I1aCHOCTH Ipnu O6paH_[eHI/II/I C BCIICCTBaAMH U Ha60paTOpHLIM
O60py,Z[OBaHI/I€M; NpeACTaBJIATL  PE3YIbTATBI XUMHUYCCKOT'O

OKCIICpUMCHTA B (I)opMe 3aI1ucu ypaBHCHI/Iﬁ COOTBECTCTBYROIIIUX

peakuuii W (GOpPMYIUPOBAaTH BBIBOJABI HAa OCHOBE 3THX
pE3YJIBTaTOB;
- yMeTb  aHAJIM3HUPOBAaTh  XMMHYECKYI0  HMH(OpMAIHIO,

MnoJIyd4acMyr0 M3 pPa3HbIX UHCTOYHUKOB (CpeI[CTB MacCOBOM
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aHaM3, CHCTEMAaTU3allMI0 M HWHTEPIpETalni0 HHPOpMALUU
Pa3NUYHBIX BUJOB U (OPM NPEICTABICHHUS;

- CO3/aBaTh TEKCTbl B pa3IMYHbIX (QopmMaTax € Yy4eTOM
Ha3HavyeHUs MH(OpMAIMKM U IEJIEBOH ayIUTOPHH, BBIOHpas
ONTUMAIIbHYIO (POPMY MIPEACTABICHHUS U BU3YaTH3AIINH;

- OIICHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTh MH(POPMALIH, €€
COOTBETCTBHUE ITPABOBBIM M MOPAIIbHO-3THYECKHM HOPMaM;

- HCIIOJIb30BaTh cpencTBa MH(OPMALIMOHHBIX nu
KOMMYHHKAI[MOHHBIX TEXHOJIOTMH B PEIICHUM KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX U

OpraHru3allMOHHBIX 3aaa4 C

COOIIOIEHNEM TpeboBaHU TEXHUKHA
0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOW O€3011acCHOCTH;

- BJIaI€Th HaBBIKAaMH PAaCIIO3HABaAHUA U 3allIUTHI I/IH(bOpMaHI/II/I,

SPrOHOMHKH,

MH(POPMAITMOHHOM 6€30MaCHOCTH TUYHOCTH;

uHpopmanuu, cetb IHTEpHET U apyrue);

- BJIaICTb OCHOBHBIMU MCTOJaMH HAYYHOT'O MO3HAHHWA BCIICCTB U
XUMUYECKHUX SIBJICHUN (HAaOIIOJCHNE, U3MEPEHHUE, SKCIICPUMEHT,
MOJICIMPOBAHUE);

- YMETh MTpPOBOJIUTH pAacyeThl MO0 XUMHUYECKUM (QopMysam H
XUMHUYCCKUX HUCIIOJIb30BaHUEM

YPaBHEHUSIM peakumii ¢

Gu3NYECKUX  BEIUYMH, XapaKTEpU3YIOUIUX

KOJIMYECTBEHHON  CTOPOHBI:

BEIeCTBA €
Maccel, o0beMa (HOpMaibHbIE

yCIOBMSI) Ta30B, KOJMYECTBA  BEINECTBA;  HCIOJIb30BATh
CUCTEMHBIE XMMHYECKHE 3HAHWS JUIS NPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HEHHBIX CUTYallUsIX, CBSA3aHHBIX C BEIECTBAMHU
U UX IPUMEHEHHEM;

- YMETh

XUMHYECKUN SKCIEPUMEHT (MOoJydyeHHe M H3y4YeHHE CBOWCTB

CaMOCTOATCIBHO IJIaHUPOBATh n IMPOBOIWTH

HEOPraHUYeCKNX M OPraHMYEeCKUX BEIIECTB, KadueCTBCHHBIC
peakuu YIIEBOJOPOIOB Pa3ITUYHBIX KJ1aCCOB 51
KHCIIOPOJICOACPIKAIIIMX ~ OPraHMYECKHX  BEIIECTB, PEIICHHE

SKCIIEPUMEHTAJIbHBIX 3aJa4 M0 PACIO3HABAaHUIO HEOPraHUYECKUX
Y OPraHMYECKUX BEIIECTB) C COONIOIEHUEM MTpaBul 0€3011aCHOTO
oOpallleHus C BellecTBaMH U J1TAOOPaTOpPHBIM 000PYIOBaHUEM,
dbopMynupoBaTh  1LENH MPEIOCTaBIATh B
pa3iauuHoil hopMe pe3yabTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U

HCCIICOOBaHUA,

OLICHUBATh UX JOCTOBEPHOCTD;
- YMETh OCYHIECTBJIATH LIEJICHANPABICHHbBINA MOUCK XUMHUUYECKOU
uH(pOpPMAallMd B Pa3IUYHbIX MCTOYHUKAX (HAaydyHas U y4eOHO-
Hay4yHas JHUTepaTypa, CpPeACTBa MacCcOBOM HHQOpMAINH, CETh
WNHTepHeT U Apyrue), KpUTUUECKH aHAIU3UPOBATh XUMUUYECKYIO
uHpopMalMio, TmepepadaThiBaTh €€ W HCIOJBb30BaTh B
COOTBETCTBHUU C IMOCTaBICHHOU yueOHOM 3a1aueii;
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- BJIAQJETh CHUCTEMOM 3HAHMK O METOJAaX HAay4YHOTO MO3HAHMSA
SABJICHUW MPUPOJIBI, UCIIOJIB3YEMbBIX B E€CTECTBEHHBIX HAayKax H
YMEHHUSIMH TPUMEHSTh 3TU 3HAHUS NPU IKCIEPUMEHTAIbHOM
HCCIENOBAHUN BEUIECTB W JISI  OOBSCHEHUS XUMHUYECKUX
MpUpoIe
JIeATSIIFHOCTHU YeI0BEKa M B IOBCETHEBHOM KU3HH,

SIBJICHWH, WMEIONNX MECTO B MPAKTUYECKOU

OK 04. O¢pdexTrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJJICKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPA3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOIPEIETIEHHUIO;

-OBJIQJICHUE HaBBbIKAMH y4e0OHO-UCCIIEI0BATEILCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBjajieHHe  YHUBEPCAJIbHLIMH  KOMMYHUKATHBHBIMHU
AefCTBUAMMU:

0) coBMeCTHAasl AeATeJIbHOCTD.

- NOHMMAaThb M MCIOJIb30BaTh NPEUMYLIECTBA KOMAHIHOW W
WHIUBUIYaIbHOU pabOTHI;

- MIPUHUMATh LeIn JIeATEIbHOCTH,

OpraHM30BBIBATH M KOOPAMHHPOBATH JEHCTBHUS MO €€

COBMECTHOU

JNOCTHMIKEHHUIO: COCTaBJISITh IUIAaH JEUCTBUMN, pacHpelensiTh
POJIM ¢ yUeTOM MHEHUH YYaCTHHKOB OOCYXIaTh Pe3yJabTaThl
COBMECTHOM paboThI;

- KOODAMHHMPOBATh U BBHINOJHATH pPabOTy B  YCIOBHSIX
peasibHOTO, BUPTYaJILHOTO u KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYIIECTBJISATh MO3UTUBHOE CTPATErMUECKOe IOBEICHUE B
Pa3IUYHbIX MPOSIBIISITH

BOO6pa)KeHI/IC, OBITH HMHHUINAaTHUBHBIM

CUTYaLUSX, TBOPYECTBO U
Osanapnenue

JeliCTBHSIMU:
I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

YHUBEPCAJIbHBIMHA peryJIsiITHBHbIMH

- YMCTh IIUIAHUPOBATH W BBIINIOJIHATH XUMHYECKHI OKCIICPUMCHT

(mpeBpallleHHUs OpPraHMYECKHWX BEIIECTB IIPU HarpeBaHUHU,

MOJIY4YCHHUE OTUJICHA W H3YUYCHHE €T0 CBOfICTB, Ka4YCCTBCHHBIC

KpaxMaj, YKCYCHYIO
JIeHaTypanus O€JIKOB TIPH HArpeBaHWM, I[BETHBIC pEaKINu

peakuyu Ha  aubICTHJIBI, KHCJIOTY;
OCJIKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OIpeAesATh
Cpely BOJHBIX PACTBOPOB, KAUeCTBEHHBIC PEaKIIMU Ha CYiIbdar-,
KapOoOHAT- M XJIOPUI-aHHUOHBI, HAa KAaTHOH aMMOHWHs;, pellaTh
SKCIIEPUMEHTAJbHBIE  3aJaud IO
"Hemeramnsl") B COOTBETCTBHM C MpaBUJIaMU
0€301acCHOCTH MpY OOpaIICHUH C BEUIECTBAMH U JIAOOPATOPHBIM
000py/ZI0BaHUEM; TMPEJCTaBIATh  PE3yAbTaThl

JKCIIEpUMEHTa B (pOpMe 3amucu ypaBHEHHI COOTBETCTBYIOLIUX

TemMaM "Metamel" U

TCXHHUKHU

XUMHYECKOT'O

peakiuii ¥ (GopMynupoBaTh BBIBOJABl Ha OCHOBE JTHX
pPE3yIbTaTOB;

-yMeTh ~ CaMOCTOSITETbHO  IUIAHMPOBaTh W TPOBOJUTH
XUMHYECKUN SKCIEPUMEHT (MONydyeHHe M H3y4YeHHE CBOWCTB
HEOPraHMYECKUX U OPraHUYEeCKHUX BEIIECTB, KaueCTBEHHBIE
peaxkiuu YIJIEBOJIOPOIOB pa3IMYHBIX KJIaCCOB u
KHCIIOPOJICOACPKAUIMX  OPraHMYECKHX  BELIECTB, PEIICHHE

DKCIEPUMEHTAIbHBIX 33/1a4 110 PaclO3HaBAHUIO HEOPraHMYECKUX
U OPraHUYECKUX BELIECTB) C COOII0IEHUEM MPaBUIl O€3011aCHOTO
oOpalleHus ¢ BelleCTBaMU M JIAOOPaTOPHBIM 000PYJOBAHUEM,
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- INPUHUMATh MOTHMBBI M AapPryMEHTbl IPYIUX JIOACH IpHU
aHaJIN3€ PE3YJIbTATOB IEATEIBHOCTH;

- IPU3HABATh CBOE MIPABO M MPABO JIPYTUX JIO/ICH HA OMINOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIHH JPYroro
YEJI0BEKA;

dbopMynupoBaTh LENH  WCCIICIOBAHUS,

pa3audHO# opMe pe3yabTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U

npeaAoCTaBIATh B

OLCHUBATDb UX NOCTOBCPHOCTD,

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MCHCHHH KITUMATa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
NEUCTBOBATL B
Ype3BhIYAHBIX
CUTYaIUIX

B 00;1acTHIKO0/10rN4Y€CKOT0 BOCTIMTAHMSA

- c()OpMUPOBAHHOCTb 3KOJOTUYECKON KYJIbTYpbl, TOHUMaHHE
BIUSHUS  COLMAJIbHO-DKOHOMHYECKMX  IPOLIECCOB  Ha
COCTOSIHME TPHUPOJHOM M COLMAIBHON CpEIbl, OCO3HAHUE
100abHOTO XapaKTepa AKOJIOTUYECKUX TTPOOIIeM;

- IJJAHUPOBAHUE U OCYILECTBICHUE JEHCTBUNA B OKPYKAIOIIECH
cpele Ha OCHOBE 3HAHHA IeJIed YCTOMYMBOTO pPa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE  HENpUSTHE  JEHCTBUH,
OKpYKalolllel cpene;

- YMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTHUECKUE

MPUHOCSIIUX  Bpe.

MOCJIEICTBUSL MPEANPUHUMAEMBIX JCUCTBHI, MPEIOTBPAIIATH
HX;

- paclIMpeHHe OmblTa JEATEIBbHOCTH  3KOJIOTMYECKOM
HaMnpaBJIEHHOCTH;

- OBJIa[ICHUE HABBIKAMHU Y4eOHO-HUCCIICI0BATENLCKOM, MPOSKTHOR 1

COLMAILHON IeITEIbHOCTH;

- chopMUPOBATh MPEACTABICHUS: O XUMUYECKON COCTaBJISIFOICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIU XUMHUU B MO3HAHHUU
SIBJICHUN TIPUPOJIBI, B (DOPMUPOBAHUHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOI

JUIE  pelIeHWs TMPAKTHYECKMX  3a7a4 M DKOJOTHYECKH
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0POBbI0 U MPUPOTHOM
cpene;

- yMeThb cOOJIOAaTh IMpaBUJIa IKOJIOTUYECKH 11e1eco00pa3zHoro
NOBEJCHUA B OBITY M TPYAOBOH JAEATENBHOCTH B LENAX
COXpAaHEHHUsS CBOErO 3JI0POBbS M OKPYKAIOUIEH MTPUPOIHOU
Cpelbl; Y4UTBIBATh BO3JICUCTBUS  Ha
OpraHu3Mbl  ONpPEJEIECHHBIX  BEILIECTB,
HoKa3aTess MpelesbHOM TOMyCTUMON KOHIIEHTPALIH;
- YMETb IPOrHO3UpPOBATh,
HO3UIMHA 3KOJOIMYECKOH 0€30IaCHOCTH HOCIEICTBHS OBITOBOM

OITaCHOCTH KHUBBIC

IIOHHUMas CMBICJI
AHAJIIM3UPOBaThb M OLCHHUBATHL C

u HpOHSBOI[CTBGHHOfI ACATCIBHOCTH YCJIOBCKA, CBSI3aHHOM C
nepepa60TK0171 BCIICCTB; HUCIIOJIL30BATh INOJYUCHHBIC 3HAHUS UIA
NPpUHATHUA TI'PAaMOTHBIX peH_IeHI/Iﬁ l'[pO6J'IeM B CUTyalu:iX,
CBJA3aHHBIX C XHMHeﬁ;

- YMCTb OCO3HAaBaTb OIIACHOCTbH BO3JICHCTBUS Ha JKUBLIC

OpraHnu3MbI OMPCACIICHHBIX BCIIICCTB, IHOHUMasn CMBICJI
IIoKa3aTecid HpeI[CHBHOﬁ a0 HYCTHMOﬁ KOHOCHTpanuu, U
IOACHATD Ha npuMepax CITOCOOBI YMCHBIICHUA 151

nNpeaoTBpalliCHUA WX BpPCAHOIO BO3JCHCTBUSA Ha OpraHnusm
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YCJIO0BCKaA.

MK 1.1,
Opranu3oBbIBaTh
MOATOTOBKY pabounx
MeCT, 000pyI0BaHUS,
CBIPbSI, MATEPHAJIOB
IUTSL IPUTOTOBIICHHS
nosypadbpukaToB B
COOTBETCTBHUH C
WHCTPYKIUSMU U
periIaMeHTaMH.

IIK 2.1.
OpraHu3oBbIBaTh
IMOJITOTOBKY pabo4YmX
MecT, 000pyI0BaHNUS,
CBIPbSI, MAaTEPHAJIOB
JUTSI TIPUTOTOBJICHUSI
ropsiaux OJIr0I,
KYJTUHAPHBIX
W3/IEIINH, 3aKyCOK
CJIO’KHOTO
acCOpTHMEHTA B
COOTBETCTBHU C
WHCTPYKIUSMH H
periiaMeHTamu.

K 3.1.
OpraHu3oBbIBaTh
HOJIrOTOBKY pabovnx
MecCT, 000pyI0BaHU,
CBIPBSI, MATCPHAIIOB

-C()OpMUPOBAHHOCTHh YMEHHUI COOIIOATH MpaBUiIa
9KOJIOTMYECKHU 11€71€cO000pa3HOro MOBEACHUS B OBITY U
TPYAOBOM AEATEIBLHOCTHU B LEJIIX COXPAHEHUS! CBOETO
3I0POBBS U OKPYXKAIOLIEH TPUPOJTHOM CPEJIbl; YUUTHIBATh
OTAaCHOCTh BO3/IEUCTBHUS Ha )KUBbIE€ OPTAHU3MBbI
OTIPEJIENIEHHBIX BEIIECTB, IOHUMAs CMBICII [TOKa3aTels
MpEACIBHON JOMMYCTUMON KOHLIEHTPALUK;

-chOPMHUPOBAHHOCTH MIPEACTABJICHHI: O MaTePUATTBHOM
CANHCTBC MHpPa, 3aKOHOMCPHOCTAX U ITIO3HABAEMOCTH SIBJICHUU
IprUpoaAbI; O MECTC U 3HAYCHHUN XUMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ POJIM B 00ECIIeUeHUH YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUHU TTPOOIeM
9KOJIOTUYECKOU, IHEPTETHUECKON U MHUIIEBOM 0€3011acCHOCTH,
B Pa3BUTUHU MEIUITMHBI, CO3/IAaHUH HOBBIX MAaT€pPUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUHU, B 00E€CTICUCHUH PAITMOHATBHOTO
MIPUPOJIOTIONIL30BaHUS, B (POPMUPOBAHIHA MUPOBO33PECHHS U
00111el KyIbTyphI YEJIOBEKA, a TAKIKE IKOJOTUUECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM Ccpelie;

-BJIaJICHUE CUCTEMOM 3HaHUM O MCTOAaX HAYYHOI'O ITIO3HAHUA
SIBJICHUM MpUpoOabl, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HaYKaX U
YMCHUAMHU IIPUMCHSATD 9TU 3HAHUS IIPU SKCIICPUMCHTAIIbHOM
HCCICAOBAaHMHN BCIUICCTB U JIA 00BICHEHHS XUMHYECKUX
fIBJ'IeHHfI, HMCHOIIUX MECTO B IIPHUPOJLC HpaKTquCKOﬁ
JIeSITeIbHOCTH YE€JI0BEKA U B IOBCEAHEBHOM JKH3HU,

-c(popMHPOBAHHOCTh YMEHUI POTHO3UPOBATH,
aHAJIN3MPOBATh U OLIEHUBATh C MO3ULUI KOJOTUYECKOU
0€30M1aCHOCTH MOCIIEeICTBHUS OBITOBON M MPOU3BOACTBEHHOMN

-c()OpMUPOBAHHOCTHh YMEHUIN IPOBOJAUTH PACUeThl 110
XUMHAYECKUM (HopMyaM U ypaBHEHUSIM XUMUYECKUAX PEAKIIUNA C
UCTIOJIb30BaHUEM (PU3MYECKHUX BETUYMH, XapaKTEPU3YIOIINUX
BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAaCChl, 00beMa
(HOpMallbHBIE YCTIOBUS) Fa30B, KOJIMYECTBA BEILIECTBA;
HCII0JIb30BATh CUCTCMHBIC XUMHUUYCCKUC 3HAHUS JJI IPUHATUA
pGHIGHI/Iﬁ B KOHKPCTHBIX )KU3HCHHBIX CUTyallUAX, CBSA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUEM

c(hOopMUPOBAaHHOCTh YMEHUN OCYIIECTBIISATH LIeJICHATIPaBICHHBII
MOMCK XUMUYECKOH MH(OPMALIUY B PA3IMYHBIX HCTOYHUKAX
(HaydHas u yuyeOHO-Hay4yHasl JIMTepaTypa, CpeCcTBa MaccoBOi
uH(popmanuu, cetb IHTEpHET U Apyrue), KpUTUIECKH
aHAJIM3UPOBATh XUMUYECKYIO HH(OpMaIIHto, TepepadaThIBaTh €
Y WCIIOJTh30BaTh B COOTBETCTBUHU C TIOCTABJICHHON y4eOHOM
3aJ1aueii;

-c(OpMUPOBAHHOCTh YMEHUN OCO3HABATH OMACHOCTh
BO3JICIICTBUS HA KUBbIE OPraHU3MBbI OIPEJICIICHHBIX BEIIECTB,
MOHMMas CMBICJI TOKa3aTeJsl MPeAeTbHOM TOMyCTUMON
KOHIIEHTPALIUH, U MOSICHATH HAa IPUMEPaxX CIOCOObl yMEHbUICHUS
U IPEJOTBPALICHUS UX BPETHOTO BO3/IEHCTBHUS HA OPraHU3M
YenoBeKa.
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JUTSL TIPUTOTOBJICHHS
XOJIOIHBIX OJIIOJI,
KYJHHAPHBIX
W3J1eIIUH, 3aKyCOK B
COOTBETCTBUHU C
HHCTPYKIUAMU U
periaMeHTaMH.

K 4.1.
Oprann3oBbIBaTh
MOATOTOBKY pabounx
MecT, 000pyI0BaHNUS,
CBIPbsI, MATEPHAJIOB
JUTSL IPUTOTOBIICHUS
XOJIOJTHBIX ¥l TOPSTYUX
CIaIKuX Omrom,
JIeCepTOB, HAITUTKOB B
COOTBETCTBUHU C
MHCTPYKUHUSMHU U
periamMeHTamH.

IK 5.1.
Opranu3oBHIBaTh
MOJrOTOBKY paboumx
MecT, 000pyI0BaHHUS,
CBIPBS, MATEPHAIOB
IUISl TIPUTOTOBJICHUS
xJ1€000yTOUHBIX,
MYYHBIX
KOHJAUTEPCKUX

1531 (SUN507 1
pa3zHo0Opa3HOTro

JESITEILHOCTH YEJIOBEKa, CBSI3aHHOM C TiepepaboTKOM
BEILIECTB; UCIOJIb30BaTh MOJY4YECHHbBIC 3HAHUS JJIs1 TPUHATUSA
TPaMOTHBIX PEIIEHUH TPOOJIEM B CUTYalIUSIX, CBSI3aHHBIX C
XHUMHUCH;
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aCCOPTUMEHTA B
COOTBETCTBUHU C
MHCTPYKLHUSMHU U
periameHTamMmu
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2. CTpyKTYypa U cofep:kaHue 00111e00pPa30BaTEIbHOM JUCHTUIINHBI « X UMHS»

2.1. O0bemM JUCHMINIMHBI M BUABI y4eOHOU padoThl

Bua yueoHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 146
B T.4.

OcHoBHOE coep:kaHue 102
B T. 4..

TEOpEeTHIECKOe 00yUeHHEe 42
MPAKTAYECKUE 3aHATUS 42
B T.4. KOHTPOJIbHBIE PAOOTHI 10
abopaTOPHBIC 3AHITHS 18
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKaAHME (COAePKAHUE 42
NMPUKJIATHOTO MOYJIf)

B T. 4.

TEOpPETHYECKOE 00yUeHUE 8
MPAKTUYECKHUE 3aHATHS 22
1ab0paTOPHBIC 3aHIATHS 12
Koncynpraruun 2
Ipome:kyTounasi arrecTanusi(aud.3auer, IK3aMeH) 8
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

HaunmenoBanme Conepxxanue yueOHOro Marepuaja (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), Oo0bem | Dopmupyemble
pa3aesioB U TeM JadopaTopHbie M NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb 4acoB KOMIIeTeHI[ U
1 2 3 4

OcHoBHOE coep:KaHue 102
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 8
Tema 1.1. OcHoBHOE coep:kaHue 6 OK 01
Crpoenue Teoperuyeckoe o0yueHue 4
aTOMOB CoBpemeHHast MOJIeNIb CTPOEHMSI aToMa. DJIEKTpOHHask KoHurypauus aroma. Kiaccupukanus XuMHUIecKkux
XAMHUYICCKUX 3NIEMEHTOB (s-, P-, d-3neMenThI). BaneHTHbIe 21eKTpOoHbI. BalleHTHOCTE. DIEKTPOHHAS PHUPOIa XUMHUYESCKOM
SJIEMCHTOB U CBSI3H. DJIEKTPOOTpULIaTeIbHOCTh. KoBaeHTHas CBsI3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUs 4
npupoaa (oOMeHHBIN U JOHOpPHO-aKLenTopHbIi). MoHHas cBs3b. MeTtannndeckas cBsizb. BogopoaHas cBs3b.
XHUMHYECKOM MexMoneKyIsspHbIe B3aMMOIEHCTBUS.
CBSI3H N3oTorb1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPHUIM3AIHs aTOMHBIXOpOUTAIEH.

IIpakTHYecKkne 3aHATHS 2

Pemenne npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE 3IEKTPOHHO-Tpaduueckux GopmMyi syieMeHToB 1-4

MIEPUOJOB.

Pemenue 3aganuii Ha UCHOJIB30BAHUE XMMUYECKOW CUMBOJIMKY Y Ha3BAHUIN COCAMHEHUM M0 HOMEHKIIAType ’

MEKIYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIIAJHOW XUMUHU U TPUBUAIBHBIX HA3BAHUU JUISI COCTABIICHUS

XUMHUYECKUX (OPMYJI IBYXaTOMHBIX COETMHEHUH (OKCUIOB, CYTb(GUI0B, THAPUAOB U T.I.) U IPYTUX

HEOPraHMYECKNX COCAMHEHUHN OTIIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
IMeproguyeckuii | Teopernveckoe o0yueHue OK 02
3aKOH M Tabmuia | [pakTH4yecKue 3aHATHS 2
J.1.Mennencesa Ilepuoanueckas cucrema xumudeckux snemeHToB /.M. Menaeneesa. @uznueckuit cMbici [lepuoanueckoro

3akona /I.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX 2JIEMEHTOB, 00pa3yeMbIX UMH

MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOTO AieMeHTa B [leproauyeckoi 5

cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporao3sst
J.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALUIO XUMUYECKUX
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areMeHTOB «MeTanieckne / HeMeTaJUTMYECKHE CBOICTBA, 3JEKTPOOTPULIATEILHOCTD U CPOJICTBO K
ANEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JIECKTPOHHBIM CTPOCHUEM U TOJIO)KCHUEM B
MEPUOIMYECKOMN CUCTEME XUMHUYECKUX 3eMeHTOB .M. MeHneneeBay.

Paznen 2. XumMnueckne peakuumn

12

Tema 2.1.Tumsl
XAMHYECKUX
peakuui

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme

Krnaccudukaruys u TUIIBI XUMHYECKUX PEAKIUH C y9acTHEM HEOPraHMYECKUX BemecTB. KomyecTBeHHBIE
OTHOIIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUH U PACUETHI TI0 YPAaBHEHUSIM XUMUYECKUX
peakuuii. Monb Kak eAMHMIIA KOJIMYECTBa BellecTBa. MossipHas Macca. 3aKOHbI COXpPaHEHHUsI MacChl U
sHepruu. 3akoH ABoraapo. MomsipHbIil 00beM ra3oB. OTHOCUTETbHAS IIJIOTHOCTH Ta30B.

Peaxiun koMIuiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTaHMUECKHUX BEIIECTB (Ha MPUMEPE THIPOKCOKOMILIEKCOB
[IMHKA ¥ ATFOMUHUSA).

IIpakTuyeckue 3aHATHS

CocraBiieHHE ypaBHEHUHN peakiuii COSAMHEHUS, Pa3JIOKEHUS, 3aMEIIeHUsI, 0OMeHa. Y paBHEHUS peaKIuii
rOpeHusi, HOHHOTOo 0OMEeHa, OKHCIIEHUS-BOCCTAHOBJICHHSI.

Pacyer konM4YeCTBEHHBIX XapaKTEPUCTUK HCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa pEeaKUy COeTMHEHUS, €CIIU OJTHO U3 BEIECTB JIaHO B M30BITKE
W/WIH cOAepkKUT npumecH. Pacuer MmaccoBoit nian 00beMHOM 10JIM BBIXO/Aa MPOIYKTA PEAKIIMN COCTUHEHUS
OT TEOPETHYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacuet Macchl (00beM, KOJIHMYECTBO
BEIIECTBA) NMPOJIYKTa PEaKIUH, €CIIU OJTHO U3 BEIECTB JIaHO B BHJIE PACTBOPA C OMPEEIEHHON MaccOBOM
J0JIel paCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/IH OKHCJICHUA-BOCCTaHOBIIEHH. CTeneHb OKuciaeHusA. OKUCIUTENb U BOCCTAHOBUTEIIb.
OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuuu B IIpUPOAC, IIPOU3BOJACTBCHHLIX IIPOLECCAX U
KUBHCACATCIIbBHOCTH OPraHu3MOB. OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHEIN noTeHurala CpCabl. CocraBiieHue u
YpaBHHUBAHUC OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKI_lI/Iﬁ MCTOJO0OM J3JICKTPOHHOI'O bananca. Tunuyneie
HCOPraHu4CCKUEC OKHUCIUTCIIN 1 BOCCTAHOBUTCIIN. 9HeKTpOHI/I3 pacTBOpPOB U pacCIlliaBOB COJICH.

OK 01

Tema 2.2.
DNEeKTPOIUTHYECKA
s TUCCOIMALINS U
HOHHBINA 00MEH

OcHoBHOE conepkaHue

Teopernueckoe o0yuenune

Teopm[ BHCKTpOHHTquCKOﬁ Jucconuanuu. Peakiimu HOHHOTO oomena. CocTaBlIeHHE peaKHI/Iﬁ HOHHOTO
oOMeHa IMyTEM COCTAaBJICHUA UX IOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHPIfI.

OK 01
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IManponus coneit. 3HaueHHE THAPOIN3a B OMOIOTHYECKUX OOMEHHBIX mporieccax. [[pumMeHeHne ruipoinsa B
MIPOMBIIIJICHHOCTH.

JlabopaTopHble 3aHATHS

JlaboparopHas paboTa «Peakiuu ruapoIn3ay.
HccnemoBanue cpenbl pacCTBOPOB CoJiel, 00Pa30BaHHBIX CHIIBHBIMH M CJIA0BIMHU MTPOTOJIUTAMH, M UX PEAKITUI
C pacTBOpaMH I1esioun U kapOoHata HaTpust. CocTaBlI€HUE PEAKIUI rUApPOIIN3a COJEH.

KoHntpoJubHas
pabora 1

CTpOGHI/Ie BCIICCTBA U XUMHNYCCKUEC PCAKIIHU.

Paznea 3.

CTpOCHI/Ie H CBOMCTBa HECOPraHMvIE€CKUX BCUICCTB

24

Tema 3.1.
Knaccudukanus,
HOMECHKJIATypa 1
CTpOCHHUE
HCOPraHN4CCKUuXx
BEIIICCTB

OcHoBHOE CoacpiKaHue

Teoperuyeckoe o0yueHue

[Ipeamet Heopranwdeckoi xumun. B3anmocBs3bp Heoprannueckux BemiecTs. Kiaccudukanus
Heoprannueckux BemiecTs. [IpocTrie U cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH/IBI,
TUAPOKCHIBI, KUCTIOTHI, cosin). HoMeHkaTypa 1 Ha3BaHUE HEOPTraHUYECKUX BEIIECTB UCXOIS U3 UX
XUMHYECKOH (OPMYJIbI UM COCTaBJICHHE XMMHUUECKOH (OpMYIIbl HCXOS M3 HA3BAHUS BEUIECTBA I10
MEXIYHAPOJHON WM TPUBHAIIBHON HOMEHKIIATYPE.

Mexmonekynsipable B3auMoaencTBusa. KpucramioruapaTel. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannumueckue u amopdHble BemiecTBa. THUIBI KPUCTAIITMYECKUX PEUIETOK (aTOMHAs!, MOJIEKYJISIpHas,
HMOHHasl, MeTajuinyeckas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON
peuietku. [IpuunHbl MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE TPEJCTABICHUS O CTPOSHHHM TBEPAbIX, JKUIKUX U Ta3000pa3HbIX BemiecTB. Kuakue
KpUCTaJLIBI.

IlpakTH4Yeckue 3aHATHSA

Pemienue 3amad Ha pacdyer MaccOBOM JOJM (Macchl) XMMHUYECKOTO 3JIEMEHTa (COCAMHEHUS) B MOJICKYJIE
(cmecn).

PenieHne mpakTHYECKUX 3aJaHUN MO KJIACCU(PHKAIMKM, HOMEHKJIATYpe W XHMHUYECKUM (opMyiaMm
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB (HA3bIBATh U COCTABIATH (OPMYJIbl XUMHUUYECKUX BEIIECTB,
OTIPEIeNATh MPUHAICKHOCTD K KJIACCy).

Hctounuku xumudeckoil wuHpopmanmu (HayuyHas W ydeOHO-HaydHas IUTEpaTypa, CpEICTBA MacCOBOM
unpopmanuu, cetb UuTepHeTr u npyrue). llomck wuHboOpMamuu MO Ha3BaHUSIM, HACHTU(UKATOPAM,

OK 01
OK 02
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CTPYKTYpPHBIM (hopMysIam.

Tema 3.2. ®usuko-| OcHOBHOE coep:KaHUe 12 OK 01
XUMHYECKHE Teopernueckoe o0yueHue 6 OK 02
CBOHCTBA Metamnel. OOmue ¢Gu3nyeckue W XUMHUYECKHe CBoOWcTBa MeTamioB. CrocoObl IMOMydeHUs. 3HAYCHUE
HEOPraHHYCCKUX  |veTayIoB M HEMETAJUIOB B IIPUPOJE U KU3HEACATEIBHOCTU 4YeJI0BEKa M opraHu3MoB. Koppo3us meraminos: 2
BCLICCTB BH/JIBI KOPPO3HH, CIIOCOOBI 3alTUTHI METAJIOB OT KOPPO3HUHU.

Hemeramner. O0niue pu3nyueckne U XUMUYECKHE CBOMCTBA HEMETAIUIOB. THUITUYHBIE CBOICTBA MeTayioB [Y—

YII rpynn. Kiaccudukanus u HOMEHKJIATypa COEAMHEHMH HeMmeTalioB. KpyroBopoTbl OHMOTEHHBIX 2

3JIEMEHTOB B IIPUPOJIE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUAOB, THIPOKCUJIOB, KUCIIOT,

CoJIeH U Jp.). 3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHH, 2

BBICIIMX OKCHJIOB ¥ THAPOKCHUIOB.

IIpakTuyeckue 3aHATHS 4

CocraBieHne ypaBHEHUN XUMHUYECKUX PEAKLUUN C yJaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEIECTB!

OKCHJIOB METAJUIOB, HEMETa/NIOB U aM(pOTEpHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHHM U

aM(OTEepHBIX THIPOKCHUJIOB, HEOPraHMUECKUX COJIeH, XapaKTepU3YIOIIUX UX CBONCTBA. 4

Penrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa CBOWCTBA U MOJIYYEHHE HEOPraHUYECKUX

BEILIECTB.

JlabopaTopHbIe 3aHATHSA 2

JlaboparopHas paboTta «CBOHCTBA METAIIJIOB U HEMETAJUIOBY.

UccnenoBanne  ¢u3Myeckux U XUMHYECKHX  CBOMCTB  METalIOB M  HeMmeTauioB.  Pemienue 5

SKCIIEPUMEHTAJIbHBIX 3a/ad [0 CBOMCTBAM XHMHMYECKUM CBOICTBAM METAJUNIOB M HEMETAUIOB, II0

pacro3HaBaHUIO U MOJTYYEHHIO COSIMHEHUI METAJNIOB U HEMETAJUIOB.
Tema 3.3. OcHoOBHOE cojlep:KaHue 4 OK 01
[Ipou3BoCcTBO Teoperuueckoe oGyduenue 2 OK 02
HCOPraHU4eCKUX  (OOmue MpeIcTaBiICHUs] O MPOMBIIIICHHBIX CIIOCO0aX MOJIydeHUS XMMHUYECKHUX BEIIECTB (HAa IpUMEpe
BCIIICCTB. MPOU3BO/ICTBA AMMHUAKa, CEPHOM KUCIIOTHI).
3HaueHHe 1 Uepnas u nsetHas Merauryprud. IIpakrhdeckoe NPUMEHEHHE DJICKTPOJIM3a I IOJYyYEHHs IIEIOYHBIX, 2

IIpUMEHEHHE B
OBITY U Ha

LIEJIOYHO3EMETIBHBIX METAUIOB U AIFOMHUHNA. CTEKIIO U CUIIMKATHAsL IPOMBIIIJIEHHOCTb.
[Ipo6rema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
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IIPOU3BOJICTBE IIpakTnuyeckune 3aHATHS 2
Pemienne npakTUKO-OpMEHTUPOBAHHBIX 3a/JlaHUN O POJIM HEOPraHMYECKOM XMMHUU B Pa3sBUTUM MEIULMHBI,
CO3JaHMM HOBBIX MaTEpUaANIOB (B CTPOUTENBCTBE M JIp. OTPACISAX HMPOMBIIIJIEHHOCTH), HOBBIX MCTOYHUKOB 9
SHEpruu (ajnbTepHATUBHBIE UCTOYHUKU SHEPTUHU) B PELICHUH MPOOJIEM SKOJIOTMYECKOM, SHEPreTUYecKon U
MUIIEBOH 0€301MacHOCTH.
KonTpoabHast .
CBolicTBa HEOPraHUYECKUX BELIECTB. 2
paborta 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCcKHUX BellleCTB 28
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccuduranus, | Teopermueckoe oGyuenue 2
CTPOCHHE H [Ipeamer opranndeckoi XuMun. B3anMoCBsI3b HEOPraHNYECKUX U OPraHUYECKUX BEIIECTB.
HOMEHKJIATypa XHWMHYECKOE CTPOEHUE KaK MOPSAOK COEINHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTH. OCHOBHBIE
OpraHM4eCKux MIOJIOKEHHSI TEOPUM XMMHUYECKOTO CTPOEHUS OpraHudecKkux coennHeHuil A.M. byrnepoBa. YriepoaHblil
BCILIECTB CKEJeT OpraHU4YecKod MoJieKynbl. MOoJIeKylnspHble U CTPYKTypHble (pa3BEpHYyTble, COKpalleHHBIE) 5
XuUMH4eckue (GopMyibl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMHUYECKOIO CTpOeHUs Mojekyn. M3omepus n
n30Mephl (CTPYKTypHasi,reoMeTpudeckas (Luc-TpaHc-u3omepus). KpaTHOCTh XUMHUYECKOI CBSI3H.
[lonsatue o ¢yHkUMOHANBHOW Tpynmne. [lpuHIHMIBI KiIaccu(UKAIMKM  OPraHUYECKUX  COCTUHEHU.
Me:xnyHapoaHass HOMEHKJIaTypa U IPUHLIUAIIEI HOMEHKJIATYPhl OPraHUYECKUX COCTNHEHUMN.
IIpakTHYecKHe 3aHATHS 2
HomeHknaTypa OpraHM4eckux COEAMHEHUH OTHENBHBIX KIAcCOB (HACBILICHHbIE, HEHACHIIIEHHbIE WU
apoMaTUYeCKHe YIJIEBOAOPOAbI, CIUPTHL, (DEHONbI, albAETH]Ibl, KETOHBbI, KapOOHOBBIE KHUCJIOTHI U Jp.)
CocraBiieHHE MOJIHBIX U COKPALECHHBIX CTPYKTYPHBIX ()OPMYJI OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, 2
UCHOJb3ys MX Ha3BaHMA IO CHCTeMaTH4YecKod HoMeHknatype. Pacuerbl mnpocreifmedt  ¢opmyssi
OpPraHu4eCcKOl MOJIEKYJIbl, UCXOJI U3 3JIEMEHTHOI0 cocTana (B %).
Tema 4.2. OcHoOBHOE cojlep:KaHue 14 OK 01
CaoiictBa Teoperuyeckoe o0yueHue 10 OK 02
OpraHquCKVHX @OU3MKO-XMMHUYECKHE CBOIMCTBA OPraHMYECKMX COEJUHEHUM  OTIENbHBIX KJIAaccoB  (0COOEHHOCTH
COEIMHEHU N

KJ'IaCCI/I(I)I/IKaI_[I/II/I U HOMCHKIJIATYPBI BHYTPH KJIAaCCa, TOMOJIOTHYECKHUIM paa u 061].18.5{ (I)OpMy.Ha; HN30MCpH;
(I)I/IBI/ILIGCKI/IC CBOﬁCTBa; XUMHNUYCCKHE CBOﬁCTBa; CITOCOOBI HOJ'IyLIeHI/ISI)Z
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— TIpeNenbHbIE YriIeBOIOpoAbl. l'opeHme MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB TeEIUIa B
MPOMBIIIICHHOCTH U ObITy. CBOWCTBAa MPHUPOTHBIX YIIIEBOAOPOOB, HAXOXKAECHUE B MPHUPOJEC U MPUMEHEHHE
AJIKaHOB;

— HCNPCACIIbHBIC U apOMATUYCCKUEC YIJICBOAOPOIbI. HOJII/IMepI/I?;aIlI/I?I 9THUJICHA KAaK OCHOBHOC HAITPaBJICHUC
€ro HCIIOJb30BaHMA. FOpCHI/Ie allCTUJICHA KAaK MCTOYHUK BBICOKOTCMIICPATYPHOTO INNIAMCHH IJId CBAPKU H
PE3KU MCTAJIJIOB;

— KHCTIOPOJICOACPKAIINE COCAMHEHUS (CHUPTBI M TPOCThie APUPHI, (PEHOJBI, ambACTHABI U KETOHHI,
KapOOHOBBbIE KHUCIOTHI M MX MNpPOU3BOJAHBIE). llpakTnueckoe NpUMEHEHHE STUJICHIJIMKOJS, TJIMIIEpUHA,
¢enona. Ilpumenenue ¢opManbaeruaa, ameragbleruia, YKCYCHOW KHUCIOThL. Mblda Kak COJIM BBICHIMX
KapOOHOBBIX KUCJIOT. Morollie CBOWCTBA MbLJIA;

— a30TCOIepXKAIIUE COeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).

Knaccudpukanuss #u  0COOEHHOCTHM oOpraHuueckux peaknuil. Peakunonnbsle 1eHTpbl.  Pagukansl.
[lepBoHauanbHbIE MOHATUS O TUIIAX U MEXaHU3MAaX OPTaHUYECKUX PEaKIUil.

IIpakTHyeckue 3aHATHS

Pemenue nenouek npeBpaiieHuii Ha FEHETHUECKYIO CBSI3b MEXAY KJIacCaMU OPraHUYeCKUX COeTMHEHUH C
COCTaBJICHUEM HA3BAHUM OPraHMYECKUX COCIUHECHHI N0 TPUBUAIBHOM WM MEXIYHAPOTHON
CUCTeMaTU4YeCKOil HOMeHKJaType. Perenre pacueTHbIX 3ajau O YPaBHEHUSAM PEaKIUil C ydacTHEM
OpraHMYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHS

Jlaboparopnas padota «[loyuenue s3TuaeHa U U3y4E€HUE €TO CBOMCTB».

[Tonyuenue 3TUIECHA U3 3TaHOJIA B 1a00PATOPUN U U3YUEHHE ero (PU3NUECKUX U XUMUUYECKUX CBOICTB.
CocraBieHue peakiuil mpucoeIuHEHNs U OKUCIICHUS Ha IpUMepe 3TujieHa. Perienne pacueTHbIX 3a1a4 C
WCIO0JIb30BaHMEM TJIOTHOCTH T'a30B [0 BOJOPOY U BO3IYXY.

Tema 4.3.
Opranuueckue
BEIlIECTBA B
KHU3HEJESITEIBHOCT
U 4eJI0BEKa.
IIpousBoacTeo u
IIPUMEHEHHE

OcHoOBHOE co/lep:KaHue

Teoperuyeckoe o0yueHue

buooprannueckue coenuHenus. [IpuMenenue u 6uosiorudeckas poib yrieBogoB. OKHUCIEHUE YIIIEBOJOB —
HCTOYHMK SHEPTUM KUBBIX OpraHu3mMoB. O01acTu NpUMEHEHUs1 aMUHOKUCIOT. [IpeBpatiienust OeIKOB MUK
B opraHusMme. buonornueckue QyHkuuu OenkoB. buonornueckue ¢yHkuuu xupoB. Ponb opranmdeckoi
XMMUU B pEIIeHUH NMPo0IieM MUIIEBOH 0e30I1aCHOCTH.

HyknenHoBble KHCIOTHI: cocTaB U cTpoeHue. Ctpoenue HykieoTn10B. CoctaB HykiaenHOBbIX kuciot (JJHK,

OK 01
OK 02
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OPraHu4eCKUX PHK). Posib HyKJIEMHOBBIX KUCIIOT B )KU3HEAESITEIbHOCTH OPraHU3MOB.
BEILIECTB B
MPOMBIIIEHHOCTH
[Tpon3BOACTBO OpPraHMYECKUX BEUIECTB: MPOM3BOJCTBO METaHONA, nepepadotrka Hedtu. IlommdTHieH kak
KPYITHOTOHHQ)XHBIM MPOAYKT XWMHYECKOrO TMpOM3BOACTBA. I[Ipumenenue stunena. IIpousBoactso u
NPUMEHEHHE KaydyKa U PE3UHBI.
CuHTeTHYEeCKHEe M HCKYCCTBEHHBIE BOJIOKHA, HMX CTpO€HHue, cBoicTBa. llpakrnueckoe HCMONIb30BaHUE
BOJIOKOH. CHHTETHYECKHE IJICHKU: U30JIALHMS ISl TPOBOJIOB, MEMOpPAHBI JJIsi ONIPECHEHMSI BOJIbI, 3aIIUTHBIE 2
MJIEHKU JJIs aBTOMOOWJIEH, TUIaCTBIPH, XUPYPTUYECKHE TOBs3KA. HOBBIE TEXHOJOTHMHU JabHEUIIEro
COBEPILECHCTBOBAHUS MTOJIMMEPHBIX MAaTEPHAIIOB.
Ponb opranmdeckoit XuMu# B pelieHuH MPoOIeM SHEPTeTHISCKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3/TaHWU HOBBIX MaTE€PHAJIOB, HOBBIX HCTOYHUKOB YHEPTUH (ATHTEPHATHBHBIC UCTOYHUKU YHEPTHH).
IIpakTuyeckue 3aHATHS 2
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JJaHUI MO COCTABICHUIO XUMUYECKUX PEAKIUNA, OTPAKAFOIINX
XUMHUYECKYIO0 aKTUBHOCTh OPraHUYECKUX COEIMHEHUH B pa3IM4HbIX cpeliaX (IPUPOJAHBIX, OMOTOTHUECKUX, 2
TEXHOTCHHBIX).
KonTpoabHast .
CrpykTypa H CBOMCTBA OPraHUYECKUX BEILIECTB. 2
padora 3
Paszpnen S. KuHeTnyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMUYECKUX PeaKkunin 12
Tema 5.1. OcHOBHOE co/lep:KaHue 4 OK 01
Kunernueckue Teopernyeckoe odyueHune 2 OK 02
3aKOHOMEPHOCTH  (Xymuyeckue peaknuu. Kinaccuduxaiuss XUMHYECKUX peakiuili: mo ¢a3oBOMY COCTaBy (FOMOTE€HHBIE U
NpOTCKannA TeTEPOreHHBIE), IO MCTIOJb30BaHUIO KaTain3aTopa (KaTaTUTHICCKUE U HEKaTaTUTHUICCKHUE).
XUMHYECKUX CKOpoCTh peakIiH, €€ 3aBUCUMOCTh OT pPAa3IUYHBIX (DAKTOPOB: MPHUPOJABI PEArupyoIUX BElIECTB,
peakiuit KOHLIEHTPALIMK pearupyromux BelecTs, TeMreparypbl (mpaBuio Bant-I'odda), mmomanu peaxnuoHHOM 2
IOBEPXHOCTH, HAIMYMS KaTan3aropa. Posb Katain3aTopoB B IPUPOAE U IIPOMBILIJIEHHOM IPOU3BOJICTBE.
DOHeprusi akTHUBalMW. AKTHBUPOBaHHBIM KomIulekc. Karamusatopel u karanu3. Ponp karanus3aropoB B
MPUPOJE U ITPOMBILLIIEHHOM IIPOU3BOJICTBE.
JlabopaTopHble 3aHATHS 2
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W3yueHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIUH OT KOHLEHTPAIMH pPEearupyrolluX BEUIECTB H
TEeMIIepaTyphbl.

JlaboparopHas paboTa Ha BEIOOD:

1. JJaboparopHas pabdora «OmnpeneneHne 3aBECUMOCTH CKOPOCTH PEAKIUU OT KOHLIEHTPAIIMH PEearupyrommnx
BemiecTBy». lccnenoBanne 3aBUCMMOCTH CKOPOCTH PEAaKUUU OT KOHIeHTpanuu. OnpenereHne KOHCTAHTHI
CKOPOCTH peaKIuH rpauIecKuM METOI0M.

2. Jlabopatopnas padota «OmnpeneneHue 3aBUCHIMOCTH CKOPOCTH PEAKIMK OT TeMIepaTypbl». HccnenoBanue
3aBHCHMOCTH CKOPOCTH PEAKIIMU OT TEMIIepaTyphl. PacueT sHeprum akTHBAIMN PEAKIINH.

Pemrenne mpakTHKO-OpMEHTHPOBAHHBIX 3a/IaHUI Ha aHaIHU3 (PaKTOPOB, BIHUSIOMIMX HA M3MEHEHHUE CKOPOCTH
XUMHUYECKON PEaKIUU.

Tema 5.2.
TepmoanHamMuueck
ne
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKIX
peaKkum.
PaBHOBecue
XUMHYECKIX
peakui

OcHoBHOE Coa€cpiKaHue

Teoperuyeckoe o0yueHue

Knaccudukanus XuMUYECKUX peakiuil: no termioBoMy 3¢ ¢deKTy (3K30TepMUYECKHEe, SHIOTEPMUYECKHE), TI0
obpatumocTu (06patuMblie 1 HeoOpaTuMeble). TermnoBbie IPPEKTh XUMUYECKUX peakuuil. TepMoxuMuyeckue
ypaBHeHUsA. OOpaTUMOCTh peakiuii. XUMHYECKOEe PAaBHOBECHUE U €r0 CMEIIEHUE TI0JT JCHCTBUEM PA3TUIHBIX
(bakTOpoB (KOHILIEHTpALUsl pEareéHTOB WIM MPOJYKTOB pPEaKLUH, JaBJIEHUE, TemIeparypa) Uil CO3/JaHus
ONTHMAJIBHBIX YCIIOBHM ITPOTEKAHUS XUMHYECKUX ITPOLIECCOB.

[Tonsatue 06 sHTaNBNMM 1 SHTpoNMU. DHeprus ['ndoca. 3akon ['ecca u ciexcTBust u3 Hero. Posib cmerneHust
PaBHOBECHS B TEXHOJIOTHYECKUX ITPOLIECCax.

IIpakTHYeckue 3aHATHS

[punnun Jlellatense. Bnusaue paznuunbix (akTOPOB Ha U3MEHEHUE PABHOBECHUSI XUMUYECKUX PEAKIIHil.
3aKOH JIEHCTBYIOIIMX Macc M KOHCTaHTa XMMUYECKOro paBHOBecHUs. PacueTbl paBHOBECHBIX KOHIEHTpalUi
pearupymoIiux BelecTB U MPOAYKTOB peakuuii. PacueTs! TemnoBoro addexra peakiuu.

Pemenne nmpakTuKo-OpUEHTUPOBAHHBIX 3a/aHUil Ha mpuMeHeHue npunuuna Jle-Illarense 11 HaxoXaEHUS
HaMpaBJICHUs CMEUICHUSI PAaBHOBECHS XMMHMUYECKON peakiuu U aHainu3 (HakTOpoB, BIUSIONIMX Ha CMEIICHUE
XMUMHYECKOTO PAaBHOBECHS.

JlabopaTopHble 3aHATHS

Ha6opaTopHa$[ pa60Ta «HSy‘ICHI/Ie BJIMAHUA Pa3JIMIHBIX (l)aKTOPOB Ha CMCIICHNUEC XUMHUYCCKOT'O PABHOBCCHS.
HccnegoBanue BIMSHUS W3MEHEHUS KOHOCHTpPAIUU BEIICCTB, PCAKIIUU CPECAbI U TEMIICPATYPhI HA CMCIICHUC
XUMHUYCCKOTO paBHOBECHA. CpaBHeHI/Ie MOJIYYCHHBIX PE3YJIbTATOB C TCOPCTHUUYCCKU IMPOTHO3UPYCMBIMHU Ha

OK 01
OK 02
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ocHoBe npuHiuma Jlelllatense.

KonTpoabHast .

CKOpOCTh XMMHUYECKOHN pEaKIIMU U XUMHUYECKOE PAaBHOBECHE. 2
padora 4
Paznean 6. JucnepcHble cucTEMBI 10
Tema 6.1. OcHoBHOE coep:kaHue 4 OK 01
HucnepcHbie Teoperuueckoe o0yueHue 2 OK 02
CUCTEMBI U Hucnepcusie cucremsl. Komutonaasie cucreMsl. ICTUHHBIE pacTBOPBL. OK 07
(haxTopsr Hx PactBopenne kak (Qusuko-xumudeckuii mnpouecc. PactBoprl. CrocoOGbl TpPUTOTOBIEHHS] PacTBOPOB.
YCTOHYHUBOCTH PacTtBopuMocTh. MaccoBast 10Jis1 pacTBOpPEHHOro BeniectBa. [IpenenbHo JOMyCTHUMBbIE KOHUEHTPALMU U UX

HCII0JIb30BAHKE B OLIEHKE 3KOJOTMYECKON OE€30MacCHOCTH. 9

Knaccugukanus aucnepcHslx cucreM o coctaBy. CTpoeHue U (akTopbl YCTOWYMBOCTH JUCIIEPCHBIX

cucreM. Pacrno3HaBaHMe HCTUHHBIX DPACTBOPOB, KOJUIOMAHBIX PACTBOPOB U TIPyOOJMCHEPCHBIX CHCTEM.

Crpoenne wmmunemisl. PaccenBaHume cBeTa IIpH INPOXOXKICHUM CBETOBOIO IIydKa Yepe3 ONTHUYECKU

HeoHOpoAHYIO cpeny (pddexra Tunmans).

IIpakTHYecKkne 3aHATHS 2

Pewrenue 3aga4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pemrenne npakTHUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJ@HUA HAa JUCHEPCHBIE CHCTEMBI, MCIOJb3yEMBbIE B 5

OBITOBOM W TIPOU3BOJCTBEHHOM NEATEIHHOCTH YEJIOBEKAa, C TO3MIIMI DKOJIOTHYECKOW 0e30MacHOCTH

MOCJIEICTBUI U IPAMOTHBIX PEIICHUN TPOOIIEM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coep:KaHue 4 OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS 4 OK 02
CBOMCTB JlabopaTtopHas paborta «IIpurotoBiaeHue pacTBOPOBY.
AHACIIEPCHBIX [IpuroroBrneHne pacTBOPOB 3aJaHHOW (MOJISIPHOM) KOHLEHTpAluu (C MPaKTUKO-OPHUEHTHUPOBAHHBIMHU 2
CUCTEM JUIA X BOIIPOCAMH ), OTIPEICIICHUE CPEIbl BOAHBIX PAaCTBOPOB.
MJICHTH(UKAIMH JIaboparopHas pabora «lcciaeqoBanne AUCIEPCHBIX CHCTEMY.

[IpuroroBieHne W U3y4€HHE CBOMCTB MAUCIEPCHBIX CHUCTEM pa3HbIX BUJOB: CYCIIEH3UHU, 3MYJbCHUH, 9

KOJUIOMJIHOTO pacTtBopa. CpaBHEHUE CBOMCTB MCTUHHBIX M KOJJIOMJHBIX PACTBOPOB, BBISBICHUE OCHOBHBIX

pazIuuuil MEeXIy HUMH.
KonTpoabHnasn

JlucriepcHble CUCTEMBL. 2
pab6ora 5
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Paznea 7. KadecTBeHHbIe peakiuu 00HAPYKeHHs] HEOPTAaHNYEeCKNX U OPraHMYeCKHX BellecTB
Tema 7.1. OcHoBHOe coepkaHue OK 01
OGnapyxenune IpakTHyecKue 3aHATHS OK 02
HCOPraHM4eCKUX  (KayecTBEHHbIE XUMUYECKUE PEAKIINU, XapaKTEepHbIE AJIs1 OOHAPYKEHUsI HEOPTaHMYECKUX BEIIECTB (KAaTUOHOB
KaTHOHOB U u aunoHoB). CocTaBlieHHE ypaBHEHUN peakluii 0OHapyKeHus: KaTHOHOB [—VI rpynn u aHMOHOB, B T.4. B
AHHOHOB MOJIEKYJISIPHOM ¥ MIOHHOU (popmax.
Peakiun oOHapy)XeHUsI HEOPTaHUYECKHUX BEIIECTB B PEATbHBIX 00BEKTaX OKPYKAIOMIEH CpeIbI.
JlabopaTopHble 3aHATUSA
OO6HapyxeHue HEOPraHUYECKUX BelecTB (kaTHoHOB [-VI rpynn min aHMOHOB) € UCTIOIB30BAaHUEM
KaueCTBEHHBIX AaHAJTUTUYECKUX peaKLnil.
JlabopaTopHast paboTa Ha BEIOOD:
1. JlTaboparopHas paboTa «AHaATUTHYECKHE peakuu KaTuoHOB [—VI rpymmy.
[IpoBenenne Ka4yecTBEHHBIX PEAKIINI, UCTIOIb3YEMBIX JJIsi 0OHApYKeHUsI KaTHOHOB | rpynmsl (Kanus,
HaTpusi, MarHusi, aMMoHusl), Il rpynmner Ha npumepe G6apus, II1 rpynmnel — cBunna, [V rpynmnsl — antoMuHus,
V rpynmel — xenesa (II u 1), VI rpynmer — Hukens. Onucanne HaOII0aeMBbIX SBJICHHH U COCTABIICHUE
XUMHUUYECKUX PEAKIIUH.
2. JJaboparopHas paboTa « AHATUTHYECKHE PEAKIIMH AaHUOHOBY.
[IpoBenenne kKaueCTBEHHBIX PeaKIINii, UCIIOIb3yEeMBIX NIl 0OHAPYKCHHsI aHUOHOB: KapOoHara, (ocdara,
cynbdarta, cynbduua, HUTpaTa, Xaopuaa u ap. Onucanue HaOII0AaeMbIX SBJICHUN U COCTaBJICHHE
XUMUYECKUX PEAKIUH.
Tema 7.2. OcHoBHOE coep:KaHue OK 01
OO0HapyxeHue IMpakTuyeckue 3aHATHS OK 02
OpraHH4eCKuX KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTepPHbIE AJI1 0OHAPYKEHUS OTJENIbHBIX KIIACCOB OPraHUUYeCKUX
BCIICCTB COeIMHEHUI: (PEeHOJIOB, albAETHI0B, KpaxMalia, yKCyCHOM KUCIOThl, aMUHOKHUCIIOT U JP.
OTACIBHBIX Jlenarypaiius OeKOB MPU HATPEBAHUH, [IBETHBIE PEAKIIMU OCIIKOB.
KJIacCoB C CocraBieHne KaueCTBEHHBIX peakiuii OOHAPYKEHUSI OPraHUYECKUX COCTMHEHHH OTAEIbHBIX KJIACCOB.
UCIOJIBb30BAHUEM | JlaGopaTopHbIE 3aHATHS
Ka4CCTBCHHBIX OGHapyKeHHe OPraHUIECKUX COEIMHEHNH OTIENBHBIX KIIACCOB.
peakxuuit JlaGopatopHas pabota Ha BEIOOD:

1. J'Ia6opaTopHa;I pa60Ta «KadecTBeHHBIE pCaKkinn Ha OTACIBHBIC KIIACChI OPTaHUYCCKUX BCIICCTB).
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[IpoBeneHNEe KaUeCTBEHHBIX PEaKIfil, HCIIOIB3yEeMBIX JUIsI OOHAPYKEHUSI OPTaHMUECKUX BEIIECTB PA3THUHBIX
KJ1acCOB: ()€HOJIOB, aJbJICTHIOB, KpaxMaa, YKCYCHON KUCIOThI, aMUHOKHUCIIOT, OenkoB 1 aAp. Onucanue
HaOJI01aeMBIX SIBIICHUH U COCTaBJIEHUE XMMUYECKUX PEAKIMA U/ CXEM.

2. JlabopatopHas paboTta «KauecTBeHHBI aHaIN3 OPraHUYECKUX COSTMHEHH TI0 (DyHKIMOHATIHLHBIM
rpymnmnam.

[IpoBeneHne Ka4eCTBEHHbBIX PEAKIIMI, UCIIOJIb3YEMBIX JJISl PACIIO3HABAHUS OPraHUYECKUX BEILIECTB
OTJIENbHBIX KJIACCOB MO (PYHKIIMOHAJIBHBIM I'PYIIIaM: Ha IPUMEpPE AMUHOKUCIIOT U KapOOHOBBIX KHUCIIOT,
CIIUPTOB U (PEHOJIOB, aIbJAECTUAOB U KeTOHOB. Onricanre HabI0JaeMbIX SBJICHUN U COCTABICHHE XMMHUECKUX
peaKIHil U/UIH CXEM.

IIpogeccuonaibLHO-OpHEHTHPOBAHHOE CO/Iep:KaHMe (coiep:KaHMe MPUKJIATHOTO MOLYJIsI) 42
Paspean 8. XuMus B ObITY M IPOM3BOACTBEHHOM 1eAATEJILHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OCHOBHOE COIep:KaHUe 6 OK 02
Xumns B ObITy B ([IpaKTHYECKHE 3aHATHS 6 OK 04
HPOU3BOJCTBEHHOM | komornueckas 6€30MacHOCTb MOCIEACTBHH OBITOBOM 1 MPOU3BOJACTBEHHOM IESITEILHOCTH YEIOBEKA, 4 OK 07
ACATEIIBHOCTH CBsI3aHHAs C IepepabOTKOM BEIIECTB; MOMCK U aHAJTU3 XUMUUYECKOW HH(POpPMAITUK U3 Pa3TUIHBIX HCTOYHUKOB IK-1.1
CJIOBCKA (HayuHas ¥ yueOHO-Hay4YHas JTUTEpATypa, CPeACTBA MaccOBOM nHMOpMaIuu, ceTh IHTEpHET U apyrue). [K-2.1
Keiice (¢ yueTom Oyaymiedt mpodecCHoHaAIBHOM IeATEILHOCTH) Ha aHaTu3 HH(OPMAIIH O IK-3.1
MIPOU3BOJICTBEHHON JEATENILHOCTH YEJIOBEKa, CBA3aHHOI C MepepaboTKOMN U MOTyYeHHEM BEUIECTB, a TAKXKE C 1K-4.1
9KOJIOTMYECKOM 0€30MacHOCThIO. MK-5.1
3ammuTa Keiica: [IpencraBinenne pe3yapTaToOB PEIICHHUS KeHCOB (BBICTYIUICHUE C TIPE3EHTAIIUCH ) 2
*Pa3nen 9.1. UccienoBanne  XHMHYECKHH aHAIN3 00bEKTOB Onochepbl 36
Tema 9.1.1. OcHoBHOE coep:KaHue 8 OK 01
OcHOBBI JIaGopaTopHble 3aHATHS 2 IIK-1.1
11abopaTopHON Jlaboparopnas paboTa «OCHOBBI Ta0OPATOPHOU MPAKTHUKU. IIK-2.1
NPaKTHUKH B JlaboparopHas mocyaa u XuMuueckue peaktubl. OCHOBHBIE JIabopaTopHble onepanun. JlabopatopHoe 2 TK-3.1
npodeccuoHalbHbl |oGopynosanue. TexHHKa GE30IIaCHOCTH U MPaBHIIa paboTh (ITOBEICHHS) B IAGOPATOPHHL. IK-4.1
X 1a00paTopusX  [[IpakTudeckue 3aHATHS 6 [K-5.1
BrinoHeHue TUMOBBIX PacyeTOB MO TEMaTUKE HKCIIEPUMEHTA (BBIXO]I MPOAYKTa peaKIuK, Macca HaBECKH,
00BbEeM pacTBOPUTEIS). 6

O6pa60TI<a AAaHHBIX, aHAJIN3 U OLCHKA UX NTOCTOBCPHOCTHU (BLILII/ICJ'ICHI/IC CpECAHCTO 3HAUCHUSA
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OKCIICPUMCHTAJIbHBIX JaHHBIX, HOI‘pGI_HHOCTI/I).
[IpencraBnenne pe3ynbTaTOB SKCIEPUMEHTA B pazanyHoi (opme (Tabnuua, rpaduk, oT4er, T0KIa,
IIpe3eHTALMS).

Tema 9.1.2.
XUMHUYECKUN
aHaJIu3 MpoO BObI

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme

Knaccugukamus mpo0 BoIbI 110 BUY U HA3HAYCHUIO, HCXOMS U3 €€ XUMHUYECKOTO COCTaBa.
OpranonentTuyeckrue CBOMCTBA (3armax, Ipo3pavyHOCTh, [IBETHOCTh, MyTHOCTH) BOJbl. KUCIOTHOCTE 1
11eJI0YHOCTh BOJBL.pH cpepl 1 MeToab! ee onpenenenus. JKecTkocTh BOAbI M METO/IbI €€ ONPE/IeNICHUSI.
Cy1HOCTh METOJa TUTPOBAHUS.

Bunel s)xecTkocTH BOJIBI (BpeMEHHas U ocTosiHHAS ). JKeCTKOCTh BO/IbI KaK IPUUMHA BBINAJCHUS 0CAAKOB WU
00pa30BaHUs COJEOTIONKEHUHM, UMEIOLINX MECTO B OBITY U Ha IIPOU3BOJCTBE.

CocTaB coJeil, BBI3bIBAIOUINX KECTKOCTh BOJIbl. XUMUYECKHE MPOIIECCHI, YCTPAHSIIOUINE KECTKOCTh BOJIBI.
VYpaBHEHHS] XUMUYECKHUX PEAKIINH, WIUTIOCTPUPYIOIINX MPOLECCH, MPOUCXOAAIINE PU YCTPAHEHUN
KECTKOCTU. Y CTpaHEHHE BPEMEHHOM HKECTKOCTU OBITOBBIMU U XUMUYECKUMU crioco0amu. CriocoObl
yCTpaHEHUS TOCTOSTHHON KECTKOCTH.

IIpakTHYeckue 3aHATHS

CriocoObI BRIpaKEHHST KOHIICHTPAIIUN PACTBOPOB: MAacCOBast JIOJISl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS
MOJISITbHASI KOHIIEHTpauu. TUTp pactBopa. Pemenne npakTHKo-0pHEeHTHPOBAHHBIX TEOPETHUECKUX 3aaHUi
Ha pacyeT KOHIIEHTPAIIM 3arpsA3HSIONINX BEIIECTB U UX CPAaBHEHHE C TPEICITBHO JIOTYCTUMBIMU
konneHTpammsamu (I1TJIK).

JlaGopaTopHble 3aHATHS

HccnenoBanue XMMHYECKOTO COCTaBa MPooO BOJIBI.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaboparopHast padbora «OuncTKa BOJbI OT 3arpsiI3HEHUII.

Hcnonbs3oBaHue METOI0B (PHIBTPOBAHUS U aJICOPOIIUH IS OTJCIICHHSI 3arpsI3HCHUN B HCCIIeyeMOi TIpooe
BOJIbI. BBIO0Op METO1a OUYMCTKHU B 3aBUCUMOCTH OT BHJIa 3arpsa3Henus. CpaBHeHue 3pPeKTHBHOCTH
Pa3TMYHBIX METOJIOB OYUCTKHU BOJIBI B Pa3HBIX YCIOBUSIX (B Ja00paTOpuu, B IOMAIIHUX U MOJIEBHIX
YCIOBHUSX).

2. JIaGopatopHas pabota «Onpenenenue pH BoJbl 1 €€ KUCIOTHOCTI.

Omnpenenenne pH cpezpbl ¢ MOMOIIBIO YHUBEPCATbHOTO MHAMKATOPA. Mcrob30BaHNe TUTPOBAHUS IS

OK 01
OK 02
OK 07
[K-1.1
[1K-2.1
[1K-3.1
[1K-4.1
IIK-5.1
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omnpenenenus KuciotHoctu. OnpeneneHue o01ei KUCIOTHOCTH BObI, pacdeT CBOOOIHOIN KHCIOTHOCTH.
Omnpenenenue oOmel 1 cB0O0aHOM menoyHocTH. CocTaBIeHUE YpaBHEHUH peakIfii, MPOTEKAOIUX IPU
OTIpeICIIEHUU KUCIIOTHOCTH/ IIEIOYHOCTH TTPOO BOBI. Y CTAHOBJICHHE CIIOCOOOB HCITOJIb30BAHUS
HNCCIICAO0OBAHHBIX Hp06 BOJBI B J)KUBHCACATCIIBHOCTH YCJIOBCKA, HA OCHOBC INOJTYUCHHBIX JaHHBIX O COCTaBEC.
3. JlaboparopHas pabora «OmpeeneHue 5KeCTKOCTH BOJIbI U CTIOCOOBI €€ YCTPaHCHHSI.

Crioco0bI ycTpaHEeHHSI BCEX BUIOB JKECTKOCTH B 3aBUCIMOCTH OT COCTaBa COJICH jkecTKOCTH. Pemenue
'E)KCHepI/IMeHTaJII)HOﬁ 3ala4 Ha BBISIBJICHUC BpeMeHHOfI U IIOCTOSIHHOM KE€CTKOCTH BOJBbI. OIICHKa
BCPOATHOCTHU YCTPAHCHUA BCEX BUAOB KCCTKOCTHU B JOMAIIHUX YCIIOBHAX.

Tema 9.1.3.
XUMHUYIEeCKUMN
KOHTPOJIb Ka4eCTBa
MIPOIYKTOB
MMUTAHUS

OcHoBHOE CoA€cpiKaHue

TeopeTuquKoe oﬁyqelme

KauecTBeHHBIN XMMHUECKUN COCTaB MPOAYKTOB NMUTaHus. BemecTsa, dpanbcuduunpyronime npoayKThl
MATaHMUS, U BEIIECTBA, 3arPA3HAOIINE TPOAYKTHI MUTaHUA. OnpeneneHue 3arpsa3HsIonuX XUMAYECKUX
BEILIECTB B MPOAYKTAX MMUTAHHUSI, ONIPECIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB IUTAHMS.

IIpakTHyeckue 3aHATHS

Opranudeckre 1 HEOPraHMYECKHE BEIICCTBA, BXOIAIIUE B COCTAB MPOAYKTOB NHTaHus. Onpe/ieicHue
cocTaBa OJIFOJT Ha COJICPYKaHUE MAKPO M MHKPOAJIEMEHTOB. M3ydueHne mpeiIoKEHHBIX TpertoaBaTesieM OFo T
Ha TIpeIMET XUMHUYIECKOTO COCTaBa, ONPE/ICIICHUE I0JICH OT CYTOYHOW HOPMBI MAaKpO M MUKPO3JIEMEHTOB B
yKa3aHHOM OJTr0]1e.

Pemenune npakTuKoO-OpUECHTHPOBAHHBIX 3a/1a4 110 KyJUHAPHON TEMAaTHKE Pa3IUYHBIX THUIIOB.

JlaGopaTopHble 3aHATHS

HccnenoBanne XUMHYECKOTO COCTaBa MPOAYKTOB MTUTAHHUS.

JlaGopaTopHast paboTa Ha BHIOOD:

1. Jlaboparopuas padbora «OOHapyXKeHHE HUTPATOB B MIPOIYKTAX MTUTAHUSD.

HccnenoBanue MaTepualioB MOJYKOJIMUECTBEHHBIM METOIOM OIPE/ICIICHHS] HUTPATOB C UCIIOJIb30BaHHEM
nudeHnTaMuHa (KOPHETUIOAbI OBOIIEH, JIMCThSI M KOYEePhDKKA KaIyCThI, TUI0AbI PPYKTOB). AHAIU3 YPOBHS
3arpsi3HCHUS] HUTPATaMU 110 HHTEHCHUBHOCTH OKPAIIMBAHUS MPOYKTOB PEAKIIHH.

2. JJabopatopnas pabota «lccrnenoBanre NpoIyKTOB MUTAHUS HA HATUYHE YIIIEBOIOBY.

HccnenoBanue MOIOYHBIX MPOAYKTOB Ha Hamu4Ke Kpaxmana. MccinenoBanue npoayKTOB Ha HATMUKe
TJTFOKO3BI.

OK 01
OK 02
OK 07
IK-1.1
[1K-2.1
[1K-3.1
[1K-4.1
[1K-5.1

Tema 9.1.4.

OcHoBHOE conepkaHue

OK 01
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XUMHUYECKUN
aHaim3 mpoo
IIOYBEI

TCOPCTI/I‘leCKOC oﬁyqelme

KHaCCI/I(bI/IKaI_H/IH IMOYB IO BUAY U HA3HAYCHHUIO, UCXO O U3 XUMHYCCKOI'O COCTAaBa. I/II[eHTI/I(i)I/IKaL[I/ISI HpO6BI
IMOYBEI 110 €€ XUMHUUYCCKOMY COCTaBy, OIIMCAHUC BO3MOKHOCTEH €€ MMPUMCHCHUA.

TpeGoBanMs K KaueCTBY MOYBBI PA3IUYHOTO HazHaueHMs. OnrcaHrue 0COOEHHOCTEH HCIOIb30BaHMs TIOYB B
3aBUCHUMOCTH OT THIIOB, CHOCOObI YIIYUIICHUA Ka4u€CTBA ITOYB B 3aBUCUMOCTHU OT HA3HAYCHH .

O06u1acTu UCTIONBL30BAHMS OPraHUYECKUX YA0OpPEHUHN B 3aBUCUMOCTH OT KaueCTBEHHOro cocraBa. Onucanue
OpPraHn4YCCKUux yaO6pCHHfI " UX IPUMCHCHUC B 3aBUCHUMOCTHU OT COCTaBa IMOYBbLI U €€ Pa3HOBUJIHOCTH.

HpaKTuquKue 3aHATUSA

O6nactu HazHayeHus (MPUMEHEHUS) TIOYBBI, UCXOS U3 KAUECTBEHHOTO M KOJIMUYECTBEHHOTO COCTaBa.
AHanu3 HOpMaTUBHOM JOKYMEHTAIIUH.

Ponb HeopraHudyeckux BEMIECTB B KQU€CTBE MUHEPATIbHBIX YIOOPEHHM, YITYUIIUTENIEH MOYBHI.

CocrtaB MUHEPATIBHBIX YIOOPEHHI U UX MPUMEHEHNE B 3aBUCUMOCTH OT COCTaBa MOYBKI U €€ PA3HOBUIHOCTH.
B3anMocBs3b cocTaBa y1oOpeHHi ¥ MX BIUSHUS Ha BET€TaTUBHBIC CBOMCTBA U TIJIOIOHOIIICHUE PACTEHUH.

JlaGopaTropHble 3aHATHSA

HccnenoBanne XMMHYECKOTO COCTaBa MPOO MOYBHI.

JlabopaTopHast paboTa Ha BEIOOD:

|. JlaGoparopnas padota «OOHapy)eHHE HEOPTAHNYECKUX TPUMeECce B MpooOax».

[TpurorosieHre MPOObI MOYBHI TSI UCCIICAOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPTaHUIECKUX
3arpsisHeHui. OOHapY)KEHUE XJIOPHII- U CYJIb(aT-HOHOB B IpoOe mouBkl. COCTaBICHNE YPAaBHEHHI PEaKIIUi
oOHapyxeHus. CpaBHEHHUE MMOJIyYCHHBIX TIOKa3aTeield ¢ HOPMaTHBHBIMU (CIIPaBOYHBIMH ) 3HAYCHUSIMHU.

2. JTaboparopHas padota «Omnpenenenue pH BOJHON BBITSHKKH ITOYBBI, €€ KUCJIOTHOCTH U IIEJIOYHOCTH Y.
HccnenoBanue BOAHBIX BBITSHKEK 00pa3Ii0B TOTOBBIX TOYBEHHBIX CMECeH (IS Pa3HBIX THIIOB PACTCHU ).
Omnpenenenve pH nmo4Bsl ¢ UCHOIB30BaHHNEM UHIUKATOPOB. OIIEHKA TUIIOB MOYB B IPEICTABICHHBIX
o0pa3iax (CHIbHOKHCIIAs, KUCIast, CIIA00KUCIIas, HeUTpaIbHas, IEIOYHAs ).

OK 02
OK 07
IIK-1.1
[1K-2.1
[1K-3.1
[1K-4.1
[1K-5.1

Tema 9.1.5.
Hccnenosanne
00BEKTOB
o6uocdepsl

OcHoOBHOE cojlep:KaHue

10

Teoperuyeckoe o0yueHue

Y4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00JIaCTH MccIea0BaHnsa 00beKTOB 6uochepsl. O630p TeM yueOHo-
HCCIIEIOBATEIILCKUX MIPOEKTOB. AJITOPUTM BBITIOJHEHUS TTpoekTa. OnpeiereHne mpoOieMbl UCCIICI0BaHUS.
Mertopl OUCKa, aHAJIN3a U 00pabOTKH MH(GOPMAIIUU O IPOCKTE B PA3JIMYHBIX HCTOYHUKAX.

IIpakTHYecKne 3aHATHA

OK 01
OK 02
OK 04
OK 07
IK-1.1
[1K-2.1
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ObocHOBaHUE aKTyaJbHOCTH BHIOpAaHHOH TeMbl. BrlsiBiaeHne nmpoOieMbl uccienoBanus. Beioop 00beKTOB 1 2 [1K-3.1
MeTOJIOB HccinenoBanus. IloctanoBka 1eneit u 3aaa4 uccnenoBanus. OnpeneneHue npoykTa UCCIeI0BaHusl. I1K-4.1
OnpejiesieHNe TANoOB U COCTABIEHHE MIAHA UCCIEI0BAHMSI. IK-3.1
3ammra npoekra: IlpencraBieHue pe3yabTaTOB BBINOJIHEHUS Y4eOHO-MCCIENIOBATEIBCKUX IPOEKTOB 2
(BBICTYyILJIEHHUE C NTPE3EHTALUEH).
JlabopaTopHble 3aHATUA 4
HccnenoBanue npeaiokKeHHOro 00beKTa Ha KUCIOTHOCT, IEI0OYHOCTh, XHMUYECKU COCTaB (3arps3HUTENH,
Makpo- U MHUKpodieMeHThl). OOpaboTka pe3yapTaToB HccienoBaHus. OleHKa KadyecTBa HCCIETyeMOro 4
00BEKTa, UCXOJIS M3 PE3yIbTATOB XUMHUECKOTO aHAITN3A.

Koncynpranuu 2

IIpomekyTOYHAA aTTecTAUMS O AMCHUIIMHE (U .3a4eT, IK3aMeH) 8

Bcero 146
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3. YcJioBuS peajiM3alnui NPOrpaMMbl 001eo0pa3oBaTeibHOM JUCIUILIUHbBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4eHHI0

s peanuzanul IporpaMMbl AUCHUIIIMHBI JOJKHBI OBITh MPEIYyCMOTPEHBI
CJIeIyIOIINE CIIeHUaIbHbIE MOMEIICHUS: YUeOHbI KaOMHET XUMUU W/WIK y4yeOHOU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue yuyeOHOro KkaOuHeTa (HAIJISIIHbIE MOCOOUA): HAOOPHI
IIAPOCTEP’KHEBBIX MOJIETIEH MOJIEKYJ, MOJENM KPUCTAJUIMYECKUX PEIIeTOK,
KOJUICKIIMM TIPOCTBHIX W CIIOXKHBIX BEIIECTB W/WUIW KOJUICKIIUU TOJUMEPOB;
KOJUIEKIIMSI TOPHBIX TOpPOA M MHUHEpasioB, Tabmuua MeHnaeneeBa, ydeOHbIE
¢unbMbL, TU(POBBIE 0OPA30BATENbHBIE PECYPCHI.

Texnnueckue cpeacTBa OOy4YeHHsi: KOMIIBIOTEp C  yCTpoicTBaMu
BOCIIPOM3BE/ICHUSI  3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C DKPAHOM,
MYJbTUMEIUIHHAS TOCKA, yKa3Ka-TPe3eHTEP s TPEe3eHTaIlU.

Oob6opynoBanne jgadopaTopuu U padbo4ux MecT JJaAOOPATOPUU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JyMbl, TMPEIMETHBIC W
MOKPOBHBIE CTEKJIA, TUIAHIIETHI JMJIS KaleNbHBIX peakiui, (UIbTpOBalbHAS
Oymara, TpOMBIBAJIKH, CTEKJISTHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (OHAPUKH,
HAO0Op pEaKkTUBOB, CTEKJISIHHBIC MaJIOUKH, IITAaTHBBI JJisi TNPOOHPOK;MEPHbIE
UWINHAPBI, BOPOHKU CTEKJIIHHBbIE, BOPOHKH JEIUTENbHbIE HMIHHApUYecKue (50-
100 wu1), cTymku ¢ TecTdkoM, (apdopoBble 4YalIKk, MHUHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OJJIEKTPOIUIUTKH, JTaOOpaTOpHBIE
IITAaTUBBI, CIUPTOBBIC TOPEIKH, CIUYKH, MPUOOp MJs MONMY4YeHHUS Ta30B (WU
npoOupKa ¢ Ta300TBOAHON TPYOKOM), JAepKaTelnu sl MPOOUPOK, CKIISHKHU IS
XpaHEHMs] PEaKTHUBOB, pa3AaTOYHbIC JOTKHU; XuMHudeckue crakansl (50, 100 u 200
MJ1);IIIATENN; MUHILEThl;, TUTEIbHbIE IIUMIbI; CEKYHJIOMEPHI (TaillMepbl), MEPHBIE
npobupku (Ha 10-20 mi) u mepable Kouosl (25, 50, 100 u 200 mur), BonsHas 6aHs
(WM TEpMOCTAT), CTEKJISTHHBIC MaJOYKH; KOHMYECKUE KOJIObI 1jisi TuTpoBanus (50
n 100 mn); uMHAUKATOpHBIE TOJOCKM Ais omnpenenenus pH u cranmaptHas
WHJMKATOpHAs 1IKaJla; YHUBEPCAIbHBIN MHAUKATOp; nuneTku Ha 1, 10, 50 mn (unu
no3atopsl Ha 1, 5 u 10 mur), GIOpETKM IJIT TUTPOBAHUS, MEIUIIMHCKUE IITIPHUITHI HA
100-150 mn, maGopaTopHbIE W/WIN aHATUTHYECKHE BEChl, pH-MeTphI, CyIuIbHBIHI
mkad, u 1p. 1aboparopHoe 000pyIOBaHUE.

3.2. UuopmannoHHoe odecrevyeHne peaju3auu NporpaMmmbl

1. Xumus. 10 knacc. bazoBeiit yposens. DDV Kysnenosa H.E., I'apa H.H.,
JIéskun A. H. Ilpocsemenue 2022 https://book.ru/book/948951
2. Xumwus. 11 xnacc. bazoserit yposers. DDV Kyszuenosa H.E., JIEskun A. H.,

[TatanoB M.A. IlpocBemenne2022 https://book.ru/book/948952
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4. KOHTPOJIb M OLIeHKA pe3yJ1bTATOB OCBOeHHs 0011e00pa30BaTe/IbHOI
AUCHUTITHHBI

KoHTpone ¥ oumeHka  pe3yapTaTOB  OOY4YEHHS  OCYLIECTBISIETCS
MIPENOAABaTENEM B  INPOLECCE MPOBEACHUS  NPAKTUYECKUX  3aHATUH U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMIOJHEHUS OO0YyYalOIUMUCS
WHIUBUAYAJIBbHBIX 3aJaHUi, MPOEKTOB, HccheqoBaHUil. Pe3ynbratel 00yueHus
ONPEJENSIOT, YTO O0yvaroluecs MOJDKHBI 3HaTh, IOHUMATh U JAEMOHCTPUPOBATH
I10 3aBEPIICHUHN U3YUYEHUS TUCIUIIINHBI.

Jnst hbopMHupoBaHUsl, KOHTPOJIA M OLIEHKU pPEe3yJIbTaTOB OCBOCHHS Yy4eOHOM
JVCHUIUIMHBI UCIIOJB3YETCS] CUCTEMA OLIEHOYHBIX MEPOIIPUITHH, TPEACTABISAIOMIAS
co0Ol KOMIUIEKC YYEeOHBIX MEpPONpPUITUH, COTJACOBAaHHBIX C pPE3yJIbTaTaMH
oOydyenuss u cdopmynupoBanHbix ¢ yderom @OI'OC COO (nmpeameTHbIC
pesynbratsl o nqucuuruinie) u GI'OC CIIO.

Ne Monyats / Paszen PesynabTaT 00yuenust OueHoYHbIC MEPONIPUATHS OK
/ Tema
| |OcHoBHOIi MOaYJIb
1 [(Paznen 1. D®opmMyJaMpoBaTh 0a30BbIE
OcHoOBBI NOHATHSA U 3AKOHbI XMMHH
CTPOCHUA
BellecTBa

1.1 |Crpoenue atoMoB |COCTaBIATH XUMHUECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHUYECKUX (hopMyIbl COeTMHEHMI B XUMUYECKUX HIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUU CO CTENEHBIO |IPUPOJA XUMUUECKOU CBSI3N».
npupoja OKHCIICHUS XUMUYECKUX 2. 3agauM Ha COCTaBJICHUE
XUMUYECKON 3JIEMEHTOB, UCXOS U3 XUMHYECKUX GOpMYIT
CBS3U BAJICHTHOCTHU U JIBYXaTOMHBIX CO€IMHEHHUI

ANEKTPOOTPHUIIATENLHOCTH  |(OKCUIOB, CYIb(MUIOB,
TUIAPUJIOB U T.I1.).

1.2 |Ilepuomnueckuii | XapakTepu3oBaTh [Ipaktuko-opuentupoBannsie (OK 01
3aKOH U TAONMUIAa |XMMHYECKHE DJIEMEHTHI B |T€OpEeTUUYECKUE 3aJaHHsl Ha OK 02
JI.1. MenzeneeBa |[COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMHYECKUX

MOJIOKEHUEM B areMeHTOoB: «MeTandeckue /
NEePUOINYECKON CUCTEME  |HEMETaJNIMYeCKHe CBOMCTBA,
XUMHUYECKUX AJIEMEHTOB ANEKTPOOTPULIATENBHOCTD U
JA.1. Menpaeneesa CPOJICTBO K DJIEKTPOHY
XUMUYECKUX HJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOANUECKOM
CHUCTEME XUMHUYECKUX
anemenToB .M. MenaeneeBa.
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema

2 |Pazgen 2. CocraBasatb ypaBHeHusi 1 | Kontpoabnas padora
XuMHUYecKHe cXeMbl XUMHYECKHX «CTpoeHuHe BellecTBa U
peakuuu peakuuii XHMHYeCKHe peaknun

2.1 |Tunst CocraBiiTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMUYECKUX COCIIMHEHUS, PA3JIOKEHUs, |ypaBHEHUH peaKIuii:
peaxuui oOMeHa, 3aMmelleHus, — COEJIMHEHUS, 3aMellEeHus,

OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE
peaKkuuu 1 peakiuu
KOMILJIEKcooOpa3oBaHus (Ha
npumepe
TUIPOKCOKOMILIIEKCOB
QITIOMHUHUS U IUHKA) C
y4acTHEM HEOPraHUYEeCKUX
BEIIECTB

paznokeHus, oOMeHa U peaxkiuil
C y4acTHEM KOMIUIEKCHBIX
coelMHeHu! (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB
AITIOMUHMUS ¥ IIMHKA);

— OKUCTTUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
HCITOJIh30BaHNEM METOa
AJIEKTPOHHOTO OajnaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUPOKCOKOMIUIEKCOB ITUHKA U
AITFOMUHHS ).

2. 3ajauu Ha pacyet
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOAYKTa
peaKIuy COeTMHEHNSI; MaCCOBOM
WM 00bEMHOM JI0JI BbIXO/1a
MPOJYKTa PEaKIUU COCTMHEHUS
OT TEOPETUUYECKH BO3MOKHOTIO;
00BEMHBIX OTHOILICHUH Ira30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIIECTB U MPOJIYKTOB PEAKIIUU;
Macchl (00beM, KOJTMYECTBO
BEIIECTBA) MIPOYKTa PEAKIIHH,
€CJIM OJIHO M3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPEICTICHHON
MAacCOBOM JI0JIEW pacTBOPEHHOTO
BEILIECTBA.
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

2.2

DNEKTPOIUTHYECK
ast IUCCOoLaIs 1
HOHHBII 00MEH

CocraBisTh ypaBHEHUS
XAMHUYECKHX PEaKIuU
MOHHOTO OOMEHa ¢
y4acTHEM HEOPraHUYeCKUX
BEIIIECTB

1. 3agaHust Ha COCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
pEaKuuii C y4acTUEM OKCHJIOB,
KHCIIOT, OCHOBAHUM U COJICH,
VMOHHBIX PEaKUNN TUAPOIIN3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KHUCIIOTHOCTH CPEIbI.
2. JIaboparopnas padota
«Peakuuu rusiponunszay.

OK 01

Paznen 3.
Crpoenne u
CBOMCTBA
HEOPraHUYecKuX
BellleCTB

HccaenoBarb cTpoeHue u
CBOliCTBA
HEeOpraHu4ecKUX BellecTB

KonTposbHas paGora
«CBOiiCTBa HEOPTaHNYECKUX
BelIECTBY

3.1

Knaccudukanms,
HOMEHKJIaTypa u
CTpOEHUE
HEOPraHHUYCCKUX
BEIIECTB

Knaccudummposats
HEOpraHUYeCKHe BEIIeCTBa
B COOTBETCTBHU C UX
CTPOEHHEM

1. Tect «HomenknaTtypa u
Ha3BaHWE HEOPraHUYECKUX
BEIIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbI UITH
COCTaBJICHUE XUMHUYECKOIN
(bopMyIBl UCXOIS U3 HAa3BaHUS
BEIIIECTBA MO MEKIYHAPOIHON
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCOBOM
J10JTH (MacChl) XHMHYECKOTO
a1eMeHTa (COCTMHECHHUSI) B
MoJIeKyJie (CMecH).

3. [IpakTuueckue 3agaHus Mo
KJIacCHU(PUKAIIUU, HOMEHKIIAType
U XUMUYECKUM (opMynaam
HEOPraHMYECKUX BEILECTB
pa3IMYHbIX KJIACCOB.

4. IlpakTuyeckue 3aaHus Ha
OIpe/ieNIEHNe XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJ]a XUMHUYECKON
CBSI3M U TUIA KPUCTAJUITMYECKOM
PELIETKH.

OK 01

3.2

dusnko-
XUMHUYECKHE
CBOIicTBa
HEOPraHUYECKUX

YcranaBauBaTh
3aBUCHUMOCTH (DU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHMYECKHUX BEILECTB

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHMIH,
aM(pOTEPHBIX TUIPOKCHUJIOB U

OK 01
OK 02
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema
BELLECTB OT CTPOEHUS aTOMOB U CoJIei.

MOJIEKYJI, & TAK)KE TUIIA 2. 3agaHusi Ha COCTaBJICHUE

KPUCTAJUIMYECKOW PEIIETKH |ypaBHEHUN XUMHYECKUX
peaKuuii C y4acTUEM IPOCTHIX U
CJIOXHBIX HEOPTaHUYECKUX
BELIECTB: OKCH/IOB METAJIJIOB,
HEMETAJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUH 1
aM(pOTEPHBIX THJIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOINX UX CBOWCTBA
Y CHIOCOOBI IOJTyYEHHUS.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOpeTUYeCKHe 3a1aHus Ha
CBOWCTBA M MOJIYYECHUE
HEOpPraHMYECKUX BEIECTB.
4. JTabopatopHas pabota
«CBOMCTBA METAIIOB U
HEMETaJJIOBY.

3.3 |[IpouzBoacTBO O6ocHoBwIBaTh 3HaueHue U |[Ipaktuko-opueHtupoBannpie |OK 01
HEOpPraHWYECKUX |[IPUMEHEHUE 3a/IaHUs 110 COCTaBJICHUIO OK 02
BEIIECTB. HEOPraHU4eCKUX BEIIECTB B | XUMUYECKUX pEaKIHii ¢
3HayeHue u OBITOBOI 1 y4aCTHEM HEOPraHHUYeCKUX
IIPUMEHEHHE B IPOM3BOJICTBEHHOMN BEIIECTB, HCIIOJIB3YEMBIX JUISl UX
OBITY U Ha JeATeIbHOCTH YEJIOBEKA UX |WACHTU(DUKALMY U
IIPOU3BOJICTBE (U3NKO-XUMUYECKUMU IPOMBIIIJICHHBIX CIIOCO00B

cBOMcTBaMU HOJIy4EHUS.

4 |Paznean 4. HUccaenoBarb crpoenue 1 | KonrpoabsHas padora
Crpoenne n cBoiicTBa oprannyeckux |«CrTpoeHue u CBOHCTBA
CBOIICTBA BelIeCTB OPraHU4YeCKHUX BelecTB»
OpPraHM4YecKux
BelIeCTB

4.1 |Knaccudukanus, |Knaccupuumuponarsb 1. 3anaHus Ha cocTaBlcHHE OK 01
CTPOEHUE U OpraHMYecKUe BEIleCTBa B |Ha3BaHUIl OpraHUYEeCKUX
HOMEHKJIAaTypa COOTBETCTBUH C UX COEMHEHUH 10 TPUBHAIBLHON
OpraHU4ecKuX CTpPOCHHUEM WJIM MEXIYHapOJHOU
BEILECTB CUCTEMAaTHUYECKON

HOMEHKJIATypeE.

2. 3aga"us Ha COCTABJIEHUE
MOJIHBIX U COKPAILEHHBIX

CTPYKTYPHBIX (popmyt
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

OpraHUYECKUX BEILECTB
OTJICJIBHBIX KJIACCOB.

3. 3ajauu Ha onpezeneHue
npocTemien GopmMyIbl
OPraHNYeCKON MOJIEKYJIBI,
UCXOJIS U3 DIIEMEHTHOIO COCTaBa

(B %).

4.2

CBolicTBa
OpraHUYECKUX
COEIMHEHUI

VYcranaBauBaTh
3aBUCHUMOCTb (PU3UKO-
XUMHYECKNX CBOMCTB
OPraHNYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJT

1. 3agaHus Ha COCTaBIICHUE
YpaBHEHUN XUMHYECKUX
peaKkuuil ¢ yqacTuemM
OpraHUYeCcKHUX BEIECTB Ha
OCHOBAHMU UX COCTaBa U
CTPOCHHSL.

2. 3aga"usg Ha COCTaBJIEHUE
YpaBHEHUU XHMHYECKUX
peaknunii, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YIETOM
MEXaHU3MOB MPOTEKAHMS
JTAHHBIX Peakuil u
T€HETHYCCKOH CBS3H
OPraHUYeCKHUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacueTtHble 3a1a4H 110
YpaBHEHUSIM pEaKINil C
y4aCTHEM OpraHUYECKUX
BEIIECTB.

4. JTabopatopHas pabota
«[lonydyenue sTuieHA U
U3YyYEHHUE €ro CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEILECTBA B
KHU3HEIEATEIBHOC
THU 4€JIOBEKA.
IIpousBoacTeo u
IIPUMEHEHHE
OpPraHUYECKUX
BEILECTB B
MIPOMBIIITIEHHOCTH

OO00CHOBBIBATH 3HAYEHHE U
MPUMEHEHUE OPraHUYECKUX
BEIIECTB B OBITOBO U
IIPOU3BOJCTBEHHOMN
JIEATEIILHOCTH UeI0BeKa UX
(U3UKO-XMMUYECKUMHU
CBOMCTBAMU

[TpakTHKO-OPHUEHTUPOBAHHBIC
3a/1aHus 110 COCTABIIEHHIO
XHUMHYECKHUX PEaKIHUH ¢
y4acTUEM OpPTaHHYECKUX
BEIIECTB, HUCIIOJIB3YEMBIX IS UX
uaeHTU(GUKAINH B OBITY U
MPOMBIIIJICHHOCTH.

OK 01
OK 02
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema
5 |Pa3zpen S. HccnenoBats paBHoBecue |Konrpoabnasi pabora
Kunernyeckue u |H CKOpocTh XuMuYeckux |«CKOpPOCTb XHMHYECKOM
TePMOJUHAMMYEC | peaKkI Uil peakuuu U XUMHYECKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUA
XUMHUYECKHX
peakuuii

5.1 [Kunernueckue UccnenoBats BusiHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIMU BBIOOD: OK 02
MPOTEKAHUS pearupymouux BemecTB 1 |— «OnpeaeneHne 3aBUCUMOCTH
XUMHUYECKUX TEMIEPATYpPbl HA CKOPOCTh |CKOPOCTU PEAKIUU OT
peakimit XUMHUYECKUX PEaAKITUi KOHIICHTPAIIUU Pearupyrommx

BELIECTBY;

— «Onpenenenre 3aBUCUMOCTH
CKOPOCTH pEaKIMH OT
TEMIIEPATYPHI».

2. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
aHaiau3 (paxTopoB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKON PEaKIUH.

5.2 |Tepmonunamuuec |MccnemoBarh BIusiHIE 1. 3amaum Ha pacuersl TemoBbIX |OK 01
Kue W3MEHEHUS KOHLEHTpauu |3¢dekToB xumuieckux peakmuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLUU CPEIbl U | OMPEIEICHUE TUIla pEeaKuu
MPOTEKAHUS TEMIIEpPaTyphl Ha cMelleHue (110 TeroBOMY 3G (EKTy: IK30-
XUMHYECKUX XMMHYECKOTO PABHOBECHUS |H SHIOTEPMHUECKHUE).
peaKui. 2. IIpakTUKO-OpPUEHTUPOBAHHBIC
PaBHoBecue 3aJaHus Ha IPUMEHEHHE
XUMHYECKUX npunnumna Jlelllarense ms
peakuuit HAXO0X/ICHUS HANlPaBJICHUS

CMEIICHHS PAaBHOBECHS
XUMHYECKON PEaKINK U aHAJIN3
(bakTOpOB, BIAUSIOMINX HA
CMEIIEHUE XUMHUECKOTO
paBHOBECHS.
3. JTaboparopHas pabota
«/3ydyeHne BIUSHUS Pa3InIHbIX
(bakTOpOB Ha CMEIIEHUE
XUMHUYECKOTO PABHOBECHSI.

6 |Pa3mex 6. HccaenoBats aucnepcusnie | KonrpoabHas padora no reme

ducnepcHbie CHCTEMBI «JlucnepcHbie cuCTEeMbI»
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema
CHCTEMBI
6.1 |ucniepcHbie Paznuuare uctTuHHBIE 1. 3agaun Ha IPUTOTOBIICHUE OK 01
CUCTEMBI U PacTBOPBI, KOJUIOUIHbIE pacTBOPOB. OK 02
(baxTopsI UX pacTBOpHI U 2. [IpakTUKO-OpUEHTHPOBAHHBIC
YCTOMYUBOCTH rpyOOIUCTIEPCHBIE CHCTEMBI | paCYETHBIC 3aJaHHs Ha
Ha OCHOBE XUMHUYECKOTO JIMCTIEPCHBIE CUCTEMBI,
HKCTIEPUMEHTA UCTIOJIb3yeMbIe B OBITOBOM 1
MPOU3BOJACTBEHHOMN
JeSITeTbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HUccnenoBath Gpu3mko- JlaGopatopHnast pabota (Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA BBIOOD):
JIACTIEPCHBIX pa3IMYHBIX BUJIOB — IlpuroToBJIeHNE PACTBOPOB;
CHCTEM JIACTIEPCHBIX CHCTEM — HccnenoBanne AUCTIEPCHBIX
CHUCTEM.
7 |Pa3nen 7. HccnenoBarth cBoiicTBa
KadecTBeHHbIE |OpraHU4YecKHX U
peakuuu HEOPraHMYeCKHX BellecTB
oOHapyKkeHusl € MCI0JIb30BAHHEM
OPraHHYeCKHX U |KaYeCTBEHHBIX peaKIui
HEOPraHMYecKuX
BellleCTB
7.1 |{OGHapyxeHue HccnenoBaTh 1. JJaboparopnas pabora (Ha OK 01
HEOPraHUYeCKUX |KaueCTBEHHbIE PeaKIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTHUYECKHE PEAKIIUU
AHHUOHOB katuoHoB [-VI rpynm;
— AHanuTH4ecKkue peakuu
AQHHOHOB.
2. IIpakTuyeckue 3aaHus Ha
COCTaBJICHUE YPAaBHEHHH
peakuuit oOOHapyXEeHUS
kaTtuoHOB [-VI rpynn u
AQHHOHOB, B T.4. B MOJICKYJISIPHOM
U MOHHOH (opmMax.
7.2 |O6HapyxeHue Hccnenosats 1. JTaboparopHas paboTa (Ha OK 01
OpraHU4ecKuX KaueCTBEHHbIE PeaKIH BBIOOD):
BEIIIECTB OpraHu4eckux coequHeHuil (— KadecTBeHHBIE peakluy Ha
OTJENBHBIX OTJICJIbHBIX KJIACCOB OTJICJIbHBIE KIIACChI
KJIACCOB C OpPraHWYECKUX BEIIECTB;
UCTOJIb30BAHUEM — KauecTBeHHbIH aHan3
Ka4eCTBEHHBIX OpPraHUYeCKUX COeTMHEHUHN TI0
peaxuuit (YHKIIMOHATIBHBIM TPYIIIIAM.
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema
2. IlpakTyeckue 3aiaHnus Ha
COCTaBJICHUE KaYECTBEHHBIX
peakuuii oOHapyKEeHHUs
OPraHUYECKUX COCTUHECHUMN.
Il |IIpuxaaaHoii Moayab
8 |Pa3gen 8. OuenuBath nocjeacTeust |3amura Keiica (¢ yueTom
Xumus B ObITY U [OBITOBOI U Oyayuieii npogeccuoHaIbHON
NMPOM3BOJACTBEHH [IIPOU3BOJACTBEHHOM JAesiITeJIbHOCTH)
0ii 1eAATEIbHOCTH |1eSITeJIbHOCTH YeJIOBEKA C
YyeJIOBEKAa MO3UIUI IKOJIOTHYeCKOM
0e3onmacHoCTH
Xumus B ObiTy 1 |OnienuBath nocneActBus | Ketic (¢ yuetom Oymymiei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npo¢eCcCHOHATBHOU OK 02
W IeATeIbHOCTH  |IPOU3BOJICTBEHHON JIESITETHHOCTH) OK 04
YeJIoBeKa NeATEIILHOCTH UenoBeka ¢ | Bo3MoKHEBIE TEMBI KEHCOB: OK 07
MO3UIINHI DKOJOTHUECKOU 1. IloTemieHne KIuMarTa u
0e30MacHOCTH BBICBOOOKIEHNE Ta30BbIX
TUAPATOB CO JHA OKEAHA.
2. byayiue matepuansl 1ist
aBHMa-, MAIIMHO- U
MPUOOPOCTPOCHUSI.
3. HoBble Matepuaisl 1ist
COJIHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX IPENApaTOB.
9.1 (Pa3nmen 9.1. HuTepnperupoBaTth 3amuTa y4yeoHo-
HccaenoBanue 1 ([ XMMHYECKHE MIPOLECCHI U |HCCJIEI0BATEIBCKOI0 MPOEKTA
XUMUYeCKH I siBJIeHHs1 B Onocgepe (c yueroMm Oyayuieit
aHaJu3 00bEeKTOB npodeccuoHAIbLHOM
ouocdepbl JAesITeJIbHOCTH)
9.1.1|OcHoBBI Boinmonusate nonueiii nmukn | 1. JlaGopatopHas padora OK 01
nabopaTtopHOit 3KCIIEPUMEHTAILHOTO «OCHOBBI J1abOpaToOpHO
MPaKTUKH B HCCJIEIOBAHUS C MPaKTUKN.
npodeccuoHallbH |COOTIOICHHEM MPABUIT 2. TunoBble pacueTsl MO

BIX JJAOOPATOPUSX

6e301acHOro 00palIeHus ¢
BEILECTBAMU U
71a00paTOPHBIM
000pyI0BaHUEM

TEMATHUKE HKCIIEPUMEHTA.
3. 3agaun Ha BEIUHUCIIEHHE
CPEIHEro 3HaYEHUs
AKCIIEPUMEHTATbHBIX TAHHBIX,
MOTPEUTHOCTH.

4. IlpencrapiieHue pe3ylbTaToOB
OKCIIEPUMEHTA B Pa3IMYHOM
dopme (Tabnuia, rpaduk,
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema
OTYET, TOKJIa/l, IPE3CHTALINS ).
9.1.2 | Xumudeckwii UccnenoBats xumuueckuit | 1. Tect «CBoiicTBa 1 cocTaB OK 01
aHaiu3 MpoO BOJIBI [COCTAB MPOO BOJIBI BOJIBI. OK 02
2. 3amanne « XUMHYECKHI OK 07

COCTaB BOJIBI, THIT BOJIBI U
CIOCOOBI €€ MpUMEHEHH (C
HCII0JIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
COCTaB BOJbI U CIIOCOOBI
BBIPAYKEHUS KOHIICHTPAIUi U
nepecyeT KOHIEHTpaIui (¢
HCII0JIb30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTabopatopnas paboTa Ha
BBIOOD:

— OuncTtKa BOJbI OT
3arpsi3HEHUM;

— Onpenenenue pH Boabl u ee
KHUCJIOTHOCTH;

— Onpenenenue KeCcTKOCTH
BOJIbI U CTIOCOOBI €€
yCTpaHEeHHsI.
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema

9.1.3 | Xumuueckwii Uccnenosats xumuueckuit | 1. Tect «Oprannueckue u OK 01
KOHTpPOJIb COCTaB IIPOJYKTOB IIUTAaHUsl |HEOPraHUYECKUE BEILECTBA, OK 02
KauecTBa BXOJIsIIIKME B cocTaB nmpoaykroB (OK 07
MPOJYKTOB MATAHUSD. IK-1.1
MUTaHUS 2. Ipaktuko-opuentuposanusie | 1IK-2.1

3aJ]aHus 110 KyJIMHAPHOM [1K-3.1
TEMAaTHKE. [IK-4.1
3. JJaboparopHnas padota (Ha [K-5.1
BBIOOD):

— OOHapyXeHue HUTPaTOB B

MPOYKTaX MMUTAHHUS,

— MccnenoBanue npoyKTOB

NUTAHUS Ha HATMYHE YTIIEBOIOB

(MyKa, TBOPOT, MOJIOKO, HOTYpPT)

Ha HaJIM4YMe YrieBOJ0B

(kpaxmaJl, TJII0KO03a, caxapo3a).

9.1.4 | Xumuueckuit UccnenoBats xumudecknii  |1. Tect mo Teme «Xummueckun |OK 01
aHaju3 mpoo COCTaB IPOO TOUBHI COCTaB HEOPTAHUYECKUX U OK 02
MOYBbI OPraHUYeCKHUX yI0O0pECHHI. OK 07

2. 3amanne «B3anMOCBsI3b [1IK-1.1
cocrasa 1noussl, Tun noussl u ee | [1K-2.1
Ha3HAYCHHS». 1IK-3.1
3. JJaboparopHas pabora (Ha IK-4.1
BBIOOD): IK-5.1
— OGHapyxeHue

HEOPraHUYECKUX pPUMecei B
po0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH IOYBEI, €€
KHCJIOTHOCTH M IEJTOYHOCTH.
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Ne / Tema PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
9.1.5|UccnenoBanue HccnenoBath xuMuyeckuil | YueOHO-UCCIEN0BATENbCKUN OK 01
00BEKTOB coctaB 00bEKTOB Onocheps! [IPoeKT B 06IacTu OK 02
ouochepsr Ha NMPUMEPE MPOTYKTOB uccie10BaHusl OOBEKTOB OK 04
IUTaHUs, BOJbI U TIOYBBI ouochepsl. OK 07

Bo3MoxHBIE TEMBI IIPOEKTOB: IK-1.1

1. MccnenoBanue cocrasa IIK-2.1

MHHEPaJIbHON BOJBI U 11K-3.1

PEKOMEHIAINY TIO €€ IIK-4.1

[1K-5.1

HCIOJIL30BAHUIO.

2. UccnenoBanue
pa3pyLamuero AeMCTBU
IIPUPOIHOM BOJBI HA
CTPOUTEINIbHBIE MaTEPHAIIBI.

3. CocraBieHue MPOEKTa
[IBETHHKA/OTOpO/1a/caia B
3aBHCHMOCTH OT COCTaBa
MIPOAHATM3UPOBAHHBIX TOYB.
4. CocTaBiecHHE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJeNI0) B 3aBUCUMOCTH
OT COJIEPYKaHMS XUMHYECKIX
MaKpO ¥ MUKPOAJIEMEHTOB B
MPOJIYKTaxX MUTAHUS.

5. UccrnenoBanue KauecTna
IIATHEBOM BOEL.

6. UccnenoBanue mpoO
BOJIOTIPOBOJHOM BOJIbI HA
MpeaAMET yCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHHe KECTKOCTH BO/IbI
B CEJIbCKOXO035HCTBEHHOMI
JEITEIbHOCTH.
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