I'ocynapcTBenHoe npodeccuoHaibLHoe 00pa3oBaTeIbHOE YUpeKIeHue
“BOpKYTHHCKHI MeIMUMHCKHHA KOJJIEINO

O06meoOpa3oBaTeJIbHBIA HUKJI

PABOUYASI TPOTPAMMA
YYEBHON TUCHUILIMHBI

OJB.12 XUMMUS

s cnenuagabHocTH 34.02.01. «CecTpuHCKOE 1€710%»

BOPKVYTA, 2023




Opranmzanus-paspadorunk: ['ocymapctBeHHoe mnpodeccroHambHOe 00pa30oBaTEIbHOE
yupexaeHne « BOpKyTUHCKUN MEAUIIUHCKUI KOJIJIEIK)»

Pa3paboTunk:
EmanoBa CBernana ['puropbeBHa MpenojaBaTeb, BBICIIAs KBaJTM(UKAITMOHHAS
KaTeropusi.

T'ocynapcTBenHOE npodeccHoHaIbHOE 00pa3oBaTeNbHOE YUK ACHHE «BOpKYTHHCKHI MeIUIMHCKUH Koyutepk», 169901 Pecriyonuka Komu, r.Bopkyra,
yiJlennna, 1.16 A, Ten./pakc 8(82151)3-05-44, E-mail: vmk@minobr.rkomi.ru

2



PACCMOTPEHO

Ha 3aceganuu [IMK
ITpotokom Ne OT «__ » 2023 .
[Ipencenarens LIMK

Copepxanue
[TacnopT paboueil mporpamMmbl y4eOHON AUCIUIIITMHBI
CtpykTypa u colepkanue yueOHON AUCIUITITUHBI
YcnoBus peanuzanuu y4eOHON AUCHUTIIMHBI
Kontposb u orieHka pe3yabTaToB OCBOCHUS YIEOHOM TUCIUTLTAHBI

A W DN P

[Ipunoxenune

YTBEPKJIAIO
3aMecTHTeNh TUPEKTOpa 110
YBP

« » 2023 1.

MognucaHo undpoBo NOANUCHIO:
KaTtaeBa CHexxaHa AnekcaHppoBHa
HaTta: 2023.10.19 14:48:14 +03'00'

17
34
36

1. ITacmopT pado4eit mporpaMMsbl o AucHUIIMHE " Xumus"

1.1. Mecto aUMCHMIUIMHBI B CTPYKTYpe OCHOBHOH mpodeccuoHaIbHON 00pa3oBaTe/ibHOM

NPOrpaMMmsblI
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O6meobpa3oBaTenbHas JTUCLHUTLITNHA «Xumus» SIBJISIETCS 00s13aTeTbHOM YacThIO
00m1eo0pa3oBaTeIpbHOr0 MHKIA 00pa3oBarenbHON mporpamMMbl B cootBerctBuu ¢ ®I'OC CIIO mo
cneyuanvnocmu « Cecmputnckoe 0enoy.

PabGowas mporpamma y4eOHOM JIUCHMIUIMHBI pa3paborana Ha ocHoBe DenepanbHbIX
rocy/apcTBeHHbIX oOpa3oBaTenbHbIX cTaHAapToB (nainee — PI'OC) mo cnenuanbHOCTAM CpPEAHETO
npodeccuonanbHoro  oopazoBanus (manmee CIIO) 34.02.01 «CectpuHckoe aeno», IIpukasza
MunucrepcTBa o06pazoBanus u Hayku PD ot 17 mas 2012 r. N 413 "OO6 yrBepkaeHun ¢enaepaabHOTO
roCy/IapCcTBEHHOr0 00pa30BaTEIbHOTO CTaHJApTa CpeaHero obmiero odpazoBaHusa" U y4yeOHBIX IJIAHOB
rOCy/IapCTBEHHOTO MPOECCHOHATHHOTO 00pa30BaTEIHHOTO YUpekKACHUS «BOPKYTHHCKUIT MEUITMHCKHMA
KOJUIEK»

TpynoeMKOCTh AMCUUIIINHBI « XUMUS» Ha YIiyOJIeHHOM ypoBHE cocTaBisieT 144 yaca, U3 KOTOPbIX
102 gaca — 6a30BbIii MOy (7 pa3nenoB) u 42 yaca — IPUKIIATHOW MOIYJh (2 pa3jelia), BKIIFOYAIOIINH
MPAKTUKO-OPUEHTUPOBAHHOE COJIEpKaHue, YCUITUBarolee MPO(QUIbHYIO COCTABISAIONIYIO [0 KOHKPETHOU
npodeccuu UM CHeHaTbHOCTH.

[TpuknanHoit Moayns BKIIOYaeT naBa pasfena. Pazgen 8§ «Xumwusi B ObITY U MPOU3BOJICTBEHHOM
JESTENIbHOCTH YeNIOBEKa» pealln3yeTcsl [UIsl BceX Mpodeccuil/crennaibHOCTel Ha mMaTepuanie Kelcos,
CBSI3aHHBIX C DKOJIOTHYECKOW 0€30MacHOCTHIO M OIEHKOW IMOCIEACTBUI OBITOBOM M MPOM3BOJCTBEHHOM
JeSITeIBHOCTH, TI0 OTPACISIM Oyayniel mpoecCHOHaIbHON IeATEIbHOCTH 00YyJatoIiXCsl.

Tematuka pazzmena 9 BapbupyeTcsi TO 00BEKTY Oyaymied mnpodecCHOHATBHON AeATEIIbHOCTH
CTYAEHTOB — Onocepa (>KUBbIE OpraHU3MBbI)

— 7S YKPYIHEHHBIX Tpynn crneuuanbHocTedt / npodeccuit 19.00.00, 31.00.00, 32.00.00, 33.00.00,
34.00.00, 35.00.00, 36.00.00, 43.00.00 pekomennyercst Tematuka «lccinenoBanue 1 XUMUYECKUNA aHAIIA3
00BEKTOB OHOChEpBI»;

[Tepuon 00ydeHus U pacrpeieneHue Mo ceMecTpaM onpezenseT o0pa3oBaTebHas OpraHUu3arIus
CaMOCTOSITENILHO, C YUYETOM JIOTUKU (DOPMUPOBAHUSI IPEAMETHBIX PE3yIbTATOB, OOLIUX U
PO ECCHOHAIBHBIX KOMIETEHITNH, MEXIIPEIMETHBIX CBS3€H C IPYTrUMU JUCITUTUTHHAMEU
00111€00pa30BaTENIHLHOTO U 00IIETTPO(HECCUOHATBLHOTO ITUKIIOB y4eOHOTO TUTaHA.

1.2. llean U niiaHMpyeMble pe3yabTaThl OCBOCHHS AU CIHUNIIHHBI
1.2.1. Heau u 331244 JUCHUNJIMHBI

dopmMupoBaHUe y CTYIACHTOB XMMHUYECKON COCTABISAIOIICH €CTECTBEHHO-HAYYHOUW KapTHHBI MHUpa
KaK OCHOBBI MPHUHATHS PELICHUH B >KU3HEHHBIX M MPOU3BOJCTBEHHBIX CUTYallUAX, OTBETCTBEHHOTO
NIOBEJICHNUS B IPUPOJIHOM cperie.

3agauu AUCHUILINHBI:

1) chopmupoBaTh TOHMMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKHUX MPOIIECCOB U SIBICHUH B
OKpYyKarolllen cpene, I[EJIOCTHOM HAydYHOM KapTHHBI MHpA, B3aUMOCBA3M W B3aWMMO3aBUCUMOCTHU
€CTECTBCHHBIX HaYK;

2) pa3BUTh YMEHUS MPOBOJUTH PACUYCTHl MO XUMUYCCKUM (DOPMYITaM M ypaBHEHHUSM XHUMHYCCKHX
peaxIuii, MIaHuPOBaTh M HHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEICHUS XUMHUYECKHX OKCIEPUMEHTAIBHBIX HWCCIECIOBAaHUN C
coOIOICHHEM TMPaBUII OE30MaCHOTO OOpAIIEHUs C BEIECTBAMU U TaOOPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh yMEHHUs aHAJIU3UPOBATH, OIICHHBATh, MPOBEPSATh Ha JOCTOBEPHOCTH M 0000IIATh
WH(}OpPMAIHI0 XUMUUECKOTO XapaKkTepa U3 pa3IuIHbIX HCTOYHUKOB,
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5) copmMupoBaTh yMEHHUS TPOTHO3UPOBATH IMOCIEJICTBUS CBOEH NEATCIBHOCTH W XHMHYECKHUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX IMPOIIECCOB,;

6) chopMUpOBaTh MOHMMAHUE 3HAYMMOCTH JOCTHKCHHA XUMUYECKOW HAYKH M TEXHOJOTHH IS
Pa3BHUTHS COIMAILHON U TPOU3BOJICTBEHHOU Cep.
1.2.2. Ilnanupyemble pe3yJbTaThl OCBOECHHSI 0011e00pa30BaTEIbHON JUCHUIIIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocaope ®I'OC COO

- ________________________________________________________________________________________—__
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Koa u
HAHMEHOBaHHE
GopMupyembIx
KOMIIeTeHIN i

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oﬁmue1

I[mculzm.mmapﬂme2

OK 01. Beibupats
CIIOCOOBI PeIICHUS
3aga4
npodeccHnoHATEHOM
JeSATEIIBHOCTH
PUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPY10BOT0 BOCIIMTAHMSA:

- TOTOBHOCTH K TPYAy, OCO3HaHHE IIEHHOCTH MAacTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K AKTHBHOM JEATEIBHOCTH TEXHOJOTHUCCKOW M
COILMAILHOW HAIMpPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,

IUIAHUPOBaTb U CaMOCTOSITENIBHO  BBINOJHATH — TaKylO
NeSITeNbHOCTD;
- MHTEpeC K pasauuHblM chepam 1npodeccuoHanbHOM
NeSITebHOCTH,
Osgiagenue YHHBEPCAJIbLHBIMH y4eOHBIMU

NMO3HABATEJbHBIMM JIeHiCTBUSIMH:

a) 0a30Bbl€e JIOTHYECKHUE JIeliCTBUS:

- CaMOCTOSITENIBHO (OPMYJIUPOBATh W  aKTyaJU3HPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALIUU U 0000IICHNUS;

- OMNpeneNsaTh LENH AEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIIATH

3aKOHOMEPHOCTH U MPOTUBOPEUYUS B

paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHTb KOPPEKTHUBBI B JE€ATEJIBHOCTh, OIEHHBATH
COOTBETCTBUE PE3YJbTATOB IEJISAM, OLEHHBATh PUCKHU
MMOCJICICTBUI IEITCILHOCTH;

- pa3BHBaTh KpEAaTUBHOE MBIIUICHUE TIPU  PELICHUU

- BJAJETh CHCTEMOM XMMHUYECKUX 3HAHHWH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHA (XMMHUYECKHH 3JEMEHT, aToM,
JNIEKTPOHHAsi 000JI0YKa aToma, s-, P-, d-3JIEKTPOHHBIE OpOUTAIN
aTOMOB, WOH,

MOJICKYIJIA, BaJICHTHOCTbD,

SJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHCJICHHUA, XUMHWYCCKasa

CBSA3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBbIH O00BEM, YIIepOIHBII
Ipynmna,
MU30MEPBI, TOMOJIOTUYECKUH psll, TOMOJIOTH, YIJIEBOAOPOIBI,
KHUCJIOPOA- U a30TCOJEpXKAlllUe COCIAUHEHMs], OHOJIOrMYecKH
aKTHBHbIE BelecTBa (YIJIEBOJbI, KHUpBI, OEIKH), MOHOMED,

CTPYKTYpPHOE
COCIMHEHUS, KPUCTAUIMYECKas pelIeTKa, THUIbl XWMHYECKHX

CKCJICT, q)YHKHI/IOHaJIBHaH paaukKal, HU30MCpu-,

MoJIMMEp, 3BCHO, BBICOKOMOJICKYJIAPHBIC

peakuuii  (OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIE,

oOMmeHa),

9K30- )51

OSHAOTECPMHYCCKUC, peaKkunu HNOHHOT'O pacTBop,
ANEKTPOITUTHYECKAS
CKOPOCTB
XUMHUYECKON pEeaKkIui, XHMHUYECKOE PaBHOBECHUE), TEOPUU W

3aKOHBbI (TCOpI/I}I XUMHUYCCKOT'O CTPOCHHUA OPraHNYCCKUX BCHICCTB

QJICKTPOJINTHI, HEIJICKTPOJIUTHI,

JucCconuranms, OKHUCJIUTCIIb, BOCCTAaHOBUTCIIb,

A.M. bytiepoBa, Teopus 3IEKTPOIUTHYECKON THUCCOLMAINH,
nepuoauueckuii 3akoH .M. MenpgeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHUMHH,
(haKTOJIOTUYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOYIYCHUHU U
6e3OHaCHOM HUCITIOJIB30BAHUN Ba)KHeI\/'IHII/IX HeOpFaHI/I‘—IeCKI/IX nu

OpTraHN4YC€CKUX BCIICCTB B GBITy n HpaKTHqCCKOﬁ JACATCIIBHOCTH

1 o o
YKa3bIBalOTCA IMYHOCTHbIE U MeTanpeaMeTHble pesyabTaTbl ns PrOC COO (B nocneaHewn pegakumm ot 12.08.2022) B oTrnaronbHoli popme, popmupyemble
0buweobpasoBaTeibHOM ANCUMMIUHOM
2 o
OuncumnnnHapHble (NpegMeTHble) pe3ynbTaTbl YKa3biBalOTCA B COOTBETCTBUM C METOAMKOM NpenoaaBaHuA AUCLUNANHDI




YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBUS:

- BIIAJICTh y4eOHO-UCCIIeIOBATEIbCKOM |
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;
MPUYHMHHO-CIICJICTBEHHBIE
aKTyaJM3UpOBaTh 3aJlady, BBIIBUTATh THIIOTE3Y €€ PEIICHHS,

HaBbIKaMH

- BBISIBJISATH CBA3HU u

HaxoaAuThb APTYMCHTBI JJIsL

YTBEPKJICHHM, 3a1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS;

JOKa3aTcJIbCTBa CBOHUX
- AaHaJIM3upoBaTh IOJYYCHHBIC B XOAC PCIICHHA 3adadu
PE3YyIbTaThbl, KPUTUUYCCKHM OLCHUBATHL HX OOCTOBCPHOCTD,
IMPOrHO3NPOBATH UBMCHCHHUC B HOBBIX YCIIOBUAX,

- YMCTb IICPCHOCUTH IIO3HABATCIBHYIO H

MMPAKTUYCCKYHO obnactu KUBHCACATCIIbHOCTH,

3HaHHUA B

- YMEThb HHTEIPUPOBATh 3HAHHS M3 PA3HBIX MPEIMETHBIX
oOuacrei;

- BBIJIBUI'aTb HOBBIC HJICHU, npefmaraTL OpI/IFI/IHaJ'II)HI)IC
MOJIXOJIbI I PELICHWS;

- CIIOCOOHOCTE MX MCITOJIL30BAHUS B IT03HABATELHON 1

COLIMAIBHON MTPAKTHUKE

YEJIOBEKA;
- yMeTB BBISIBJIIATH xapaKTepHLIe HpI/I3HaKI/I U B3aUMOCBIA3b
W3YYCHHBIX TOHATHH, MPUMEHSTh COOTBETCTBYIOIIWE ITOHSATHS
IpPH OINHCAHWW CTPOCHUS M CBOWCTB HCOPraHUYCCKUX U
OPraHMYECKHX BEHICCTB MW WX IPEBpallCHHU;
B3aMMOCBSI3b  XHMHYECKHMX  3HAHHH  C

BBISIBIIAATD
MOHATUAMH U
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMCTb UCIIOJIb30BaTh HAMMCHOBAHUA XUMHUUYCCKHUX COGI[I/IHCHI/Iﬁ
MEKIYHApOAHOTO COK3a TEOPETHUYECKOM M MPUKIATHON XUMUU
U TPHUBUAJIBHBIC Ha3BaHUA BaXHEHIITNX BCIIICCTB (E)TI/IJIGH,
alleTUIICH, TIMLEPHH, PeHou, GopMalbAeTH I, YKCyCHasl KUCIIOTa,
[JIMLWH, YrapHbld TIa3, YIJIEKHUCIbI ra3, aMMHuak, rameHas
HeraieHasi H3BeCTb, MUTbEBAs cofa U JAPYTUx),
COCTaBIATh (OPMYNbl HEOPTaHMYECKUX U  OPraHMYECKUX
BEIIECTB, YpPaBHEHHS XHMHUECKUX pEAKIUU, OOBICHITh HUX

HU3BCCTH,

CMBICJI; TOATBEPXKAATh XapPAaKTEPHbIE XHMHYECKHUE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHM JKCIIEPUMEHTAMM M 3alUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKIUI;

- yMETb
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB K OIPEICICHHBIM
KJIacCaM U TpylIaM COCJUHEHUN, XapaKTepu30BaTh UX COCTaB U
BAKHEHIIIME CBOMCTBA; ONPENEIATH BHUJBI XUMHUYECKUX CBS3€d
(KoBaJIeHTHasi, HMOHHAs, MeTaJulM4yecKas, BOJOPOAHAs), THIIBI

YCTaHAaBJIMBATb MPHUHATJIC)KHOCTD N3YUCHHBIX

KPUCTAJUTMYECKUX  PEIIETOK  BEIMIeCTB,  KJIACCU(UIIMPOBATH
XAMHUYECKHUE PEAKIINH;

- copmupoBaTh TpEACTABICHUS: O MaTEPUATLHOM EIMHCTBE
MHpPA, 3aKOHOMEPHOCTSAX U MTO3HABAEMOCTH SIBJICHUN MPUPOJIBI; O
MECTE€ U 3HAYEHUHU XMMHHM B CUCTEME €CTECTBEHHBIX HAyK U €€
ponu B OOECHEUYEeHUH YCTOWYMBOTO DPA3BUTHS YEIOBEYECTBA: B
pelIeHnH MPOOIeM SKOJIOTHIECKON, YHEPTEeTHUECKON U MTUIIEBON
0e30IMacHOCTH,

B pa3sBUTHU MCIOUIWHBI, CO3JaHWUN HOBBIX

vmk@minobr.rkomi.ru
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MaTepUaIoB, HOBBIX HCTOYHHKOB JSHEPTrUU, B OOCCICUCHUU
paIoOHATBHOTO  TPUPOJIONOIB30BaHUSA, B  (OPMUPOBAHUU
MHUPOBO33pEHUs M OO0IIed KyJIbTyphl YeJIOBEeKa, a TaKkKe
HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOLIEHHS K CBOEMY 370POBbIO
Y IPUPOAHOM Ccpenie;

- BJIAJIETh CHUCTEMON XMMHMUYECKHUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHUS (JIOMOJHUTETBHO K CHUCTEME
MOHATHI  0a30BOrO  ypOBHSI) - HM30TOINBI, OCHOBHOE U
BO30YX/ICHHOE COCTOSIHME aToMa, THOpUIM3aIus aTOMHBIX
opbOutane, xumuueckass cBsizp ('@ " m "", KpaTHBIE CBS3H),
MOJIIpHAs KOHIICHTpAIHs, CTPYKTypHas Qopmyiia, H30MepHs
(cTpykTypHasi, reoMmerpuyeckast (LIUC-TPaHC-U30MEpHsi), THIIbI
XUMHUYECKUX pEaKIHii (rOMO- M TeTepOreHHble, oOpaTHUMble U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, JAUCIIECPCHBIC CHUCTEMBI),
KPUCTAJIOTHAPATHI,  CTENEHb  JWCCOIHUAINM,  DJIEKTPOJIH3,
KPEeKUHT, PU(POPMUHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PECHUECKHE 3HAHUS, JIKAIIMEe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHUCTEMHOCTH  XUMHUYECKHX  SIBJICHHI,
COBpPEMEHHBIE TIPEACTABICHUS O CTPOCHUW BEIIeCTBAa Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYISIPHOM YpPOBHSX;
MpEJICTaBICHUsT O  MEXaHU3Max  XUMHUYECKHX  peaKIHid,
TEPMOJUHAMHYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSIX WX
MPOTEKAaHUs, O XUMHYECKOM paBHOBECHH, JAHCIIEPCHBIX
cucreMax, (aKTOJOTHYECKHE CBEICHHUSI O CBOMCTBAxX, COCTaBe,
MOJydeHUH W 0O€30macHOM  WCTOJB30BAaHUHM  Ba)KHEHIITHX
HEOPTaHMYECKUX M OPTraHWYeCKUX BEIIeCTB B OBITY |
MPAKTUYECKOW JEeATETHbHOCTH YeJIOBEeKa; OOIMUX HayYHBIX
NPUHIIMIIAX ~ XUMHYECKOTO  MPOW3BOJACTBA (Ha  mpuUMepe
MPOU3BOJCTBA  CEPHOM  KHUCIOTHI, aMMHaKa, MeETaHoJja,
nepepaboTku HeDTH);

- YMETh TPOBOAWUTH PACUETHI MO XHUMHYECKUM (opMmyrnaMm u
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YpaBHEHHSIM  XHMHYECKHX  PEaKIMH C  HCIOJIb30BaHHEM
¢u3nueckux BeNMWYMH (Macchl, OObeMa Ta30B, KOJIMYECTBA
BEIIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: pacyeTbl MO HAXO0XJIECHUI XUMHUYECKOH (OopMyIibl
BEIIECTBA; pacyeTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTa pEeaKkH, €CIM OJHO M3 MCXOIHBIX BEIIECTB JAaHO B
BHJIE  pacTBOpa C  ONPEINCICHHOM  MaccoBOM  JoJed
pacTBOPEHHOTO BemIeCTBA WJIM JaHO B H30bITKE (MMeeT
IIPUMECH); pacyeTbl MAaccOBOM WM OOBEMHOH J0IM BBIXOJA
MPOJYKTa PEaKIMU; pacueThl TEIUIOBOTO A (deKTa peakiui,
00BEMHBIX OTHOILICHHUH Ta30B;

- YMETb BBIABJISATH XapakTEpHble IPHU3HAKKM M B3aUMOCBS3b
U3YYEHHBIX MOHATUH, MPUMEHSATb COOTBETCTBYIOLIME MOHATHS
OpU ONHMCAaHUU CTPOEHUS U CBOWCTB HEOPraHUYECKUX MU
OpraHMYeCKHUX BEIIECTB M UX TMPEBpAIlEHUll; BBIABIATDH
B3aWMOCBSI3b ~ XMMHUYECKHX 3HAHMA C  TOHATUSAMH H|
MIPEJICTAaBICHUSIMU JIPYTUX NPEAMETOB Uid 00Jiee OCO3HAHHOTO
MOHUMaHHS U OOBSICHEHUS CYIIHOCTH MaTEepPHaIbHOTO eIWHCTBA
MHUpa; HCIOJB30BATh CUCTEMHBICE XUMHUYECKHE 3HAHHUSA JUIS
OOBSICHEHUST W NPOTHO3MPOBAHUS  SABICHUH, HMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPO.Y;

- YMETh HUCIOJb30BaTh HAUMEHOBAHUS XUMHUECKUX COCAMHEHUI
MEXYHAPOJHOTO COI03a TEOPETUUECKOM M MPUKIAJIHOW XUMHH
Y TPUBHAJbHBIC Ha3BAHUS BEIIECTB, OTHOCAIINXCS K M3y4CHHBIM
KJlacCaM OpPraHMYeCKUX U HEOPraHMYeCKUX COEIUHEHU;
UCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS
dbopMyT  HEOpPraHWYECKHWX  BEIIECTB, MOJEKYISPHBIX H
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
dbopMynT OpraHMYECKHMX BEIIECTB; COCTAaBJIATH YpPaBHEHHS
XMMUYECKMX  pEaKUMd M  pacKpblBaTh HMX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUH  MOCPEICTBOM
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COCTaBJICHUS DJIEKTPOHHOTO OallaHCa 3TUX peaKIuil, peakuuit
HOHHOI'O obMeHa IIyTeM COCTaBJICHUA ux ITIOJIHBIX n
COKPAIEHHBIX HOHHBIX YPaBHEHHH; peakUud TI'MIPOJIu3a,

peaxkuuit KOMILIEKCO0Opa3oBaHus (Ha npuMepe
THJIPOKCOKOMITJIEKCOB ILMHKA M aJIOMUHHS); MOJITBEPKIATh
XapakTepHbIe XUMHYECKHE CBOIiCTBa BEIIIECTB

COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAaMHU U 3alUCSIMH ypaBHEHUI
XUMHUYECKUX PEAKIIUIL;

- yMeTh KiaccHu(pUIMpPOBaTh HEOPraHMYECKHUE M OPTaHUYECKHE
BEUIECTBA U XHMUYECKUE PEAKIMH, CaAMOCTOSTEIbHO BBIOMpATh
OCHOBaHHMA W KPUTEPUU Ui KIACCH(PUKALNK H3YydaeMbIX
XMMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEHIINeE
CBOICTBA BEILECTB, IPUHAUICKAIINX K ONPEACICHHBIM KilaccaM
U TpylnmaM COeIMHEHMH (MpocThle  BELIeCTBA, OKCHUBI,
THJPOKCHUIBI, COJM; YIIIE€BOJIOPOJBI, MPOCTBIE (UPHI, CIIUPTHI,
(beHobl, aNbIeru/ibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE
3(hUpkI, KHUPHI, YIIEBOIbI, aAMUHBI, AMHUHOKHCIIOTBI, OEIKH);
IIPUMEHATh 3HaHUS O COCTaBE€ M CBOMCTBax BEIIECTB JUIA
DKCIIEPUMEHTAIBHOM  INPOBEPKM  TUIIOTE3  OTHOCHUTEJIBHO
3aKOHOMEPHOCTEM  MPOTEKAaHHWS XMMHYECKHX peakuuid U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHMUS;

- YMETh MOATBEPXKJAaTh Ha KOHKPETHBIX IpPHUMEpax XapakTep
3aBUCUMOCTH  PEaKIMOHHOW  CHOCOOHOCTHM  OpPTraHUYECKUX
COCJIMHEHUH OT KPaTHOCTH W THIa KoBasieHTHOH cBs3u ("TF " u
"'"), B3aMMHOTI'O BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIax; a
TaK)Xe€ OT OCOOEHHOCTEH peanu3aliil pa3IMyHbIX MEXaHU3MOB
MIPOTEKAHUs PEAKIIN;

- YMETh XapaKTepu3OBaTh HJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YKICHHOM COCTOSIHUM) U MOHOB XHMHYECKUX
anemeHToB 1 - 4 mnepuonos Ilepuoanueckoit cucremsr J[.M.
MeHgeneeBa M HX BaJ€HTHBIE BO3MOXHOCTH, HCIIOJIb3YS
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nn

nousatus "s", "p", "d-snexTponnsie" opOuTaNM, SHEPrETHUECKUE

YPOBHH; OOBICHSITH
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HWMH COEIMHEHUH IO

nepuoaM U rpymrmam;

3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB

OK 02. Ucnonb30oBath
COBPEMEHHbBIE
CpelcTBa MOUCKa,
aHanu3a u
HWHTEPIIPETAINH
nHpopManuu u
nH(pOpMaLIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
NEeSATeTbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:
- chopMHpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH W OOIIECTBEHHOM

KYJIBTYP,
MecTa B

IMPAKTHUKH, OCHOBAHHOI'O Ha JUajiore

CIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO
HOJHUKYJIBTYPHOM MUDE;

- COBEpILEHCTBOBAHHUE S3bIKOBOW M YMTATENILCKOM KYJIbTYphI
KaK CpeJCTBAa B3aUMOJEHCTBHS MEXIYy JIOAbMU U IO3HAHMS
MUDA;

- OCO3HaHUE ILEHHOCTU HAyYHOH AESITeIbHOCTH, FOTOBHOCTH
OCYIIECTBIISATh IPOEKTHYIO u UCCIIEI0BATEIBCKYIO
JeSTeIbHOCTh MHIUBUYalIbHO U B TPYIIIIE;

OBianenue YHHMBEPCAJIbHBIMH Y4eOHBIMHU
NO03HABATEJIbHBIMM JIelCTBUSIMU:

B) padoTa ¢ nHpopManmeii:

- BJIaJIeTh HaBbIKaMH MOJIy4yeHHs] MH()OPMAIMK U3 HCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIISATH IIOMUCK,
aHAJIN3, CHCTEMAaTH3alMI0 U HHTEPIpeTaluio HHPOpMaIUN
pa3IMYHbIX BUJOB U (POPM IMpeICTaBICHHUS;

- CcO3/aBaTh TEKCTHl B pa3lMYHbIX (opMarax C y4eToM
Ha3Ha4YeHUs] MHQOpMAIMK M LIEJeBOM ayluTOpUH, BbIOMpas
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIH3aliH;

- OLIEHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMaIy, ee
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- HCII0JIb30BATh

CpeacTBa MH(POPMAIIMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTUM B pCICHUN KOTHUTHUBHBIX,

- YMETb IIJIAaHUPOBATh U BBIMOJHATh XUMUYECKUN IKCIIEPHMEHT
(mpeBpartueHus
MOJydeHHE JTUJICHA W W3YyYEHHE €ro CBOWCTB, KaueCTBEHHBIC
Kpaxmaj, YKCYCHYIO
JNeHaTtypanus OEJIKOB MpH HarpeBaHUM, IBETHBIE pPEaKLIUU

OpraHn4CeCKuXx BCHICCTB IIpU HAIrpCBaHUH,

peaKkuuy Ha  albJETUJBI, KHCIIOTY;
OCJIKOB; TPOBOJUTH pEAKIMH HOHHOTO OOMEHA, OMNpPEIesATh
Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMK Ha Ccylbdat-,
KapOOHaT- M XJIOpUJ-aHUOHBI, Ha KAaTHOH aMMOHHs; pEIIaTh
SKCIEPUMEHTAJIBHBIE  3a/1auu "Metaiuipl" U

I10 TCMaM

"Hemetannbl") B COOTBETCTBUM C MpaBWIaMU TEXHUKH
0€30MacHOCTH NpHU OOpAIllEHNHU C BELECTBAMH U J1a00paTOPHBIM
000pyI0BaHUEM;

JKCIIEpUMEHTa B (OpME 3alKMCU YpPaBHEHUN COOTBETCTBYIOIIMX

NpeaACTaBIATE  PE3YJIbTATBl XUMHYCCKOI'O

peaKLII/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BbIBOAbI Ha OCHOBEC OTHX

pE3yJIBTaTOB;
aHaTM3UpOBaTh  XMUMHUYECKYI0  HH(OpMALHIO,
MIOJIyYa€MYK0 U3 pPa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM

- yMeThb

uH(popmanuu, cetb UHTEepHET u Apyrue);

- BJIaZIETh OCHOBHBIMU METOJIaMU HAyYHOTO IMO3HAHUS BEUIECTB U
XUMHUYECKHX sBJIEHUH (HaOroJeHne, u3MepeHue, HKCIIepUMEHT,
MOJICIIUPOBAHUE);

- YMeThb NIpPOBOAMUTH pacueThl MO XUMHUYECKUM (opMmyrnaMm Hu
YPaBHEHUSAM  XMMHUYECKUX

peammﬁ C HCIIOJIBb30BaHHEM

¢u3NYecKUX  BEIMYMH, XapaKTePU3YIOIIUX

o0bemMa (HOpMaJbHBIC

BCIICCTBA C

KOJIHUYECTBEHHOM CTOPOHBI: MacCCHhI,

yCHOBI/IH) ra3os, KOJINYCCTBA BCIICCTBA, HUCIIOJIB30BaTh
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KOMMYHHKAaTHBHBIX M OpPraHU3allMOHHBIX
coOIII0IeHNEM TpeOoBaHMit SPrOHOMUKH,

3aga4 C
TCXHHUKHU

0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U

STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM O€30MacHOCTH;

- BJIaACTh HAaBbIKaMH pacCliO3HaBaHH U 3alllUThL I/IH(I)OpMaI_[I/II/I,

nH(pOpMaIMOHHOM 0€30MMaCHOCTH JIMYHOCTH;

CUCTEMHBIE XUMHUYECKHE 3HAHUSA MJI INPUHATUS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BELLECTBAMH
U UX IPUMEHEHHEM;

- yMETh CAMOCTOSITEJIbHO IUIAHUPOBaTb U  IMPOBOJUTH
XUMHUYECKUNA SKCIIEPUMEHT (IMOJIyueHHE W HU3Y4YE€HHUE CBOMCTB
HEOPraHWYeCKUX W OPraHMYECKHUX BELIECTB, KAYECTBEHHbIC
peaxkuuu YIJIEBOJOPOI0B pa3IMYHbIX KJIaCCOB u
KHCJIOPOJICO/IEP)KALUX ~ OpPraHMYECKUX  BEIIECTB, pPELIECHUE
AKCIIEPUMEHTAJIbHBIX 33Ja4 10 PaCIO3HABAHUIO HEOPIaHUUECKUX
1 OPTaHWYECKHUX BEIICCTB) C COOIIOICHUEM TIPABHIT OE30ITACHOTO
oOpallleHus1 C BELECTBaMU U J1a0OpaTOPHBIM 00OpPYAOBaHUEM,
dbopMynupoBaTh LEIM  UCCIENOBAaHUS, MPEAOCTaBIATH B
pa3iandHoil (hopMe pe3yNbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATH UX JOCTOBEPHOCTb;

- YMETb OCYLIECTBIISTH LEJICHAIIPABJICHHBIN OUCK XMMHUYECKON
nH(pOpMalMKl B pa3IUYHbIX MCTOYHUKAX (Hay4yHass M y4eOHO-
HayyHas JMTepaTypa, CpelCTBa MaccoBOM HH(OpMAalLUH, CETh
WuTepHeT u Apyrue), KpUTUYECKH aHAJIM3UPOBATh XUMUYECKYIO
uH(popmManuio, 1nepepadaTeiBaTh €€ U HUCIOJIb30BaTh B
COOTBETCTBUM C IIOCTaBJIIEHHON yueOHOM 3aaaueii;

- BJIQJETh CUCTEMOM 3HaHUM O METOJaX HAyYHOrO IO3HAHMS
SBJICHUN TIPUPOABI, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHMSIMM TPUMEHATh 3TH 3HAHMS NPU SKCIEPUMEHTAIBHOM
UCCJIEIOBAaHUM BEIECTB M JUII OOBSICHEHHS XUMHUYECKHX
SIBJICHUM, MMEIIMMNX MECTO B MPUPOAE MNPAKTHUECKOU
JIESITEIbHOCTH YeJIOBEKa U B TOBCEIHEBHOM JKU3HH;

OK 04. DddexTuBHO
B3alMO/JIEIICTBOBATh U
paboTaTh B
KOJUIEKTUBE U
KOMaH/e

- TOTOBHOCTH K CaMOpa3BHUTHIO, CaAMOCTOATCIIBHOCTH H

CaMOOIIPECACIICHUTO,

-OBJIAJACHUC HaBbIKaMH y‘-IG6HO-PICCJI€IIOB3T€J’H:CKOI>i,

MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

OBnaneHne YHUBEpPCAJAbHBIMHA KOMMYHHUKATUBHBIMUA

- YMETh IUIAHUPOBATH W BBINOJHATh XUMUYECKUN IKCIIEPUMEHT
(mpeBpallleHusT OpPraHUYECKHUX BELIECTB IpU HarpeBaHUM,
[IOJIy4eHUE DTHICHA M U3Y4YCHUE €ro CBOMCTB, KAUYECTBECHHBIC
peakuMy Ha aIbIEruibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypanus O€JIKOB TMpU HarpeBaHUM, IBETHbIE pPEAKLUU
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NefiCTBUAMU:

0) coBMeCTHasi 1eATeJIbHOCTb!

- MOHMMAThb M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOU H
WHAUBUAYAIbHON paboThI;

- IIPUHUMATh eI COBMECTHOM JIeATEIbHOCTH,
OpraHu30BBIBATH M KOOPAMHUPOBATH JEUCTBHUS 1O €€
JOCTH)KEHMIO: COCTABJIATh IUIAH JEHCTBHUM, pPaclpelnessaTh
pOJIM C YYETOM MHEHUW YYaCTHUKOB OOCYKIAaTh PE3yJbTaThl
COBMECTHOM paboThI;

-  KOOPAMHHPOBATh W BHINOJHATH pPabOTy B  YCIOBHSX
peanabHOrO, BUPTYaJIbHOTO " KOMOWHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEJICHUE B
pa3IMYHBIX  CUTyalUsX, HpPOSABISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJagenue YHHBEPCAJIbLHBIMH peryJsiTHBHbIMU
NefiCTBUAMU:

') NPUHSATHE ceOsT M IPYrUX JHOeii:

- TPUHUMATh MOTHBBI W AapTyMEHTHl JPYTUX JIIOAEH TpHU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIF0/IeH Ha OIIMOKH;
- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIMH JIPYTOTO
YeJI0BEKa;

OENKOB; MPOBOIUTH PEAKIUM HOHHOTO OOMEHa, OIpeneisITh
Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMH Ha Cylbdar-,
KapOOHAT- M XJIOPHUI-aHUOHBI, Ha KAaTHUOH aMMOHUS; pellaTh
SKCIEPUMEHTAIbHBIE 3aJadyd 1o TemaM "Mertawibl" u
"Hemeramnel') B COOTBETCTBMM C TpaBWJIaMH  TEXHHKH
0e30MacHOCTH P OOpaIlleHUU C BEIIECTBAMHU U J1a00paTOPHBIM
o0opysoBaHHEM; TMPEACTaBIATh  PE3YAbTAThl  XHUMHYECKOTO
IKCIIEPUMEHTa B (pOpME 3amucCH YpaBHEHHUU COOTBETCTBYIOIIUX
peakiuii ¥ QOpMyNIHpPOBaTH BBIBOJBI HAa OCHOBE JTHX
pE3yJIbTaToB;

-YMETb CaMOCTOSITEIFHO INIAHUPOBATH U TIPOBOIUTH XUMUYECKUN
HKCIIEPUMEHT (MOJIy4eHUE U U3yYEHUE CBONCTB HEOPTaHUUYECKUX
M OpraHMYeCKHUX  BEIIeCTB,  KAayeCTBEHHbIE  peaKIUu
YIIEBOJOPOAOB PA3IUYHBIX KJIACCOB U KHUCIOPOICOIACPIKAIINX
OPraHWYECKUX BEIIECTB, PEIIEHHWE SKCIEPUMEHTANbHBIX 3aJau
M0 Pacro3HaBaHUIO HEOPTAHMYECKUX M OPTaHMUYECKUX BEIIECTB)
¢ coOII0IeHrEeM TIpaBMII 6€30MacHOr0 OOpaIIeHHs C BEIECTBAMU
U JabopaTopHbIM 000pyJOBaHHEM, (QOPMYIUPOBATH LIETU
MCCJIEIOBAHMUS, IPEOCTABIISITh B PA3IMUHON (HOpME Pe3yNIbTaThl
AKCIIEPUMEHTa, aHAIM3UPOBATh U OIICHUBATh UX IOCTOBEPHOCTH;

OK 07.
ConelicTBOBaThH
COXPAaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
U3MEHEHUHU KIIMMarTa,
TIPUHIIHAITBI

B 00s1acTH 3K0J10rH4€CKOr0 BOCIIUTAHMS

- c()OPMUPOBAHHOCTH IKOJIOTUYECKOW KYJIbTYphl, IOHUMaHHE
BJIUSHUS  COLMAIbHO-3KOHOMHYECKHX  TPOIECCOB  Ha
COCTOSIHHE€ TPUPOJHOM M COUMAIBHOM Cpeabl, OCO3HAHUE
r7100aIbHOTO XapaKkTepa AKOJIOTHUECKUX MpooieMm;

- IJIAHUPOBAHUE U OCYLIECTBICHUE IECUCTBUM B OKPYKAIOILEH
cpele Ha OCHOBE 3HAaHMs LEJIeH YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;

- chopMUpOBaTh MPEACTABICHUSA: O XMMHUYECKON COCTaBJISIONMIEH
€CTECTBEHHOHAYYHON KapTHHBI MUpPa, POJIM XUMHUH B TIO3HAHUU
SIBJICHUHN TIPUPOJIbI, B (POPMUPOBAHUN MBINIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHONH T'PaMOTHOCTH, HEOOXOIUMOM
Il pelIeHHs] NPaKTUYECKUX 3aJad U IKOJOTMYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[I0OPOBBIO M MPHPOJIHOM
cpene;

- yMeTh COOMIOATh MpaBWiIa IKOJOTHUECKH IEIecO00pa3HOTo
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OepexKIMBOTO

AKTMBHOEC  HENpUATHE  JCUCTBUN, MPHUHOCAIIUX  BpEX

NOBEJCHUS B OBITY W TPYAOBOH JEATEIBHOCTH B LENAX

IIPOU3BOICTBA, OKpY’KalollleH cpeae; COXPAaHEHHsI CBOETO 3JI0POBbS M OKPYKAIOIIEH IPUPOIHOU
3¢ heKTHBHO - YMEHHE MMPOTHO3UPOBATh HEOIArONpPUITHBIC SKOJIOTHYECKHUE | Cpebl; yYUTHIBATH  OMACHOCTH BO3JEHCTBUS HAa  JKUBBIC
NEHCTBOBATH B MOCJIEJICTBHSI NIPEANPUHUMAEMBIX ACHUCTBUM, MPENOTBpallaTh | OPraHU3Mbl  ONPENEIEHHBIX  BELIECTB, I[OHHUMAs  CMBICI
Ype3BbIYANHBIX UX; MOKa3aTelsl MPeaeabHON TONyCTUMONW KOHLIEHTPALUH;
CUTYaLMIX - pacIIMpE€HHE OmbITa JACSATEIBHOCTH  HKOJIOTMYECKOHM | - yMETh MPOrHO3UPOBATH, AHAIM3UPOBaTh U OLICHUBATH C
HAIIPaBIIEHHOCTH; MO3UIUI KOJOTUIECKON OE30IMaCHOCTH MOCIICICTBHUS OBITOBOM U
- OBJIaJIEHUE HaBbIKaMH Y4eOHO-HUCCIIE10BATEIbCKOM, IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOU C
IIPOEKTHOM M COLMAJIbHOM IEATEIbHOCTH; nepepaboTKOM BEUIECTB; UCIIOJIb30BATh MOIYYEHHbIE 3HAHUS [
MPUHATHS TPAMOTHBIX PEIICHHH MpoOdJieM B  CHUTYyalHsX,
CBSI3aHHBIX C XUMUEH;
- yMETh OCO3HaBaThb OINACHOCTb BO3JCHCTBUS Ha JKUBbIC
OpraHu3Mbl  ONPEIEICHHBIX  BEHIECTB, IOHUMAas  CMBICI
MOKa3aTeNsl MpeAesibHOM  JIONyCTMMOW  KOHUEHTpaluu, U
MOSICHATH ~ HAa  MpUMEpax  crmocoObl  YMEHBIIGHUS U
MIPEAOTBPALICHUsT MX BPEIHOIO BO3JCHCTBHS HAa OPraHU3M
YeJI0BEKa.
IIpoBenenue [IK 1.1. ITpoBOAUTH MEPOTIPHUATHS 10 COXPAHEHHUIO U
NPoPUIAKTHYECKHUX | YKPEIUICHUIO 310POBbs HACEIICHU, [AL[UEHTA U €T0
MepONPUATHI. OKpYXKEHHUS.

[IK 1.2. ITpoBOANTE CAHUTAPHO-TUTHEHUYECKOE BOCIIUTAHHE
HACCJICHHSL.

[1K 1.3. YuyacTBOBaTh B IPOBEIECHNUN MTPODUITAKTUKI
WH(EKITMOHHBIX U HEMH(DEKITMOHHBIX 3a00JIeBaHUI

Yuacrtue B JieueOHO-
AHATHOCTHYECKOM U
peadWINTAIlHOHHOM
npoieccax.

[1K 2.1. IlpencraBnate nHGOpMaLIKIO B TOHATHOM JJIs
NanueHTa BUJE, OOBSICHITh €My CYTh BMEILIATENIbCTB.

1K 2.2. OcymiecTBasTh Je4eOHO-TUarHoCTHIECKUE
BMEIIIATENIbCTBA, B3aUMO/ICHCTBYS C YYaCTHHUKAMH JIeueOHOTOo
npoiiecca.

[IK 2.3. CoTpynHuyaTh ¢ B3aMMOJAEHCTBYIOIIUMU
OpraHU3aLUAMU U CITy’KOAMU.
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[IK 2.4. ITpuMeHATh MEMKaMEHTO3HbIE CPEJCTBA B

COOTBETCTBUHU C IIPAaBUJIAMU UX MCIIOJIb30BaHMSL.

IIK 2.5. Cobmtonath npaBuiia UCIOJIB30BAHUS AIIapaTyphI,
000pyI0BaHuUs U U3ENIUNA MEAUIIMHCKOTO HAa3HAYCHUSI B XOJI€
Je4eOHO-ANarHOCTUYECKOTO MpoIiecca.

[IK 2.6. BecTu yTBEpKICHHYIO MEIUIIMHCKYIO
JIOKYMEHTAIUIO.

[IK 2.7. OcyimecTBiaTh peabuanuTallMOHHbIE MEPOIIPUSITHSL.
[IK 2.8. Oka3piBaTh NAJTHATUBHYIO IOMOIIIb.

Oxka3zanue 1K 3.1. Oka3bIBaTh JOBpa4e€OHYIO TIOMOII IIPH HEOTIIOKHBIX
JA0BpavyeOHOI COCTOSIHUSIX U TpaBMax

MeINIHCKOMI IIK 3.2. YuacTBOBaTh B OKa3aHHUHU MEIUIIMHCKON ITOMOIIH
NMOMOIIH NPH IIPU YpE3BbIYANHBIX CUTYalUsIX.

HEOTJIOKHBIX U 1K 3.3. B3aumozgeiicTBoBaTh ¢ uieHaMH NpoQeccuOHANbHON
IKCTPEMAJIBLHBIX Opuraasl 1 T0OPOBOJIBHBIMUA MTOMOIITHUKAMHU B YCIOBHUSX
COCTOSTHUAX YpE3BBIYANHBIX CUTYALUH.

I
TocynapcreeHHOE IpodeccHOHaNbHOE 00pa3oBaTebHOE yupexkeHne «BOpKYTHHCKMI MEAMIMHCKII Komutek», 169901 Pecriyonuka Komu, r.Bopkyra, yi.Jlenuna, 1.16 A, Texn./daxc 8(82151)3-05-44, E-mail:
vmk@minobr.rkomi.ru
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2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JJUCIHHUILJIAHBI

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Bua yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMbl THCHUIINHBI 144
B T.4.

OcHoBHOe coJep:kaHue 102
BT. 4.:

TeopeTudecKoe o0ydeHue 42
MPAKTUYECKHUE 3aHITUS 42
B T.4. KOHTPOJIbHBIE paOOTHI 10
nabopaTOpPHBIE 3aHATHS 18
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHHe (Co/lep:KaHue 42
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.

TeopeTu4ecKoe o0ydyeHue 8
MPaKTAYECKUE 3aHATUS 22
71a0opaTOpHbIE 3aHATHUS 12

IIpomeskyTouHas arTecTauus (IK3aMeH) -

e ——
T'ocynapcTBeHHOE TpodeccHOHaNBHOE 00pa30BaTENbHOE YUPEKACHNE «BOpKYTHHCKMI MeIUIMHCKUH Koyutepk», 169901 Pecriyomika Komn,
r.Bopkyra, yn.Jlenuna, 1.16 A, Ten./paxc 8(82151)3-05-44, E-mail: vmk@minobr.rkomi.ru
11







2.2. TemaTu4ecKUi IJIAH U COAEP)KAHNE YUeOHON JUCHUIIMHBI XUMUS

HauMenoBame Coaeprxanue yueOHOro MaTeprasa (0CHOBHOe U NPo¢ecCHOHAIBHO- | O6mem :{men::
OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
pa3aesioB M TeM 4acoB |Komnet
MOAYJ1b
eHuuMun
1 2 3 4
OcHoBHOE coep:kaHue 102
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 8
Tema 1.1. OcHoOBHOE co/iep:KaHue 6 OKO01
Crpoenne aToMOB | TeopeTH4yeckoe o0yyeHue 4
XUMHYICCKHAX CoBpeMeHHas MOJIeTIb CTPOCHHSI aToMa. DIIEKTPOHHAsA KOH(MUTYpalHsl aToma.
3JICMCHTOB 1 Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, P-, d-37eMeHThI). BasieHTHbIe
npupoza ANEKTPOHBI. BaneHTHOCTb. DIIEKTPOHHAS IPUPOIA XUMUUECKOH CBSI3H.
XUMHYCCKOM DnexTpooTpunaTesbHOCTh. KoBaneHTHas! CBsI3b, €€ pa3HOBUAHOCTH U MEXAHU3MBbI
CBsA3U oOpa3oBaHus (0OMEHHBII U JOHOPHO-aKIENTOPHBIN). VIOHHas CBSI3b. 4
Meramnnueckas cBa3b. Bogopoanas cBsizb. MeXMOIEKYISIpHbIE
B3aUMO/ICHCTBUSI.
N3oTombl, 0OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, THOpUIN3alns aTOMHBIX
opOuTaiei.
IIpakTnyeckue 3aHATHSA 2
Pemienue npakTHuecKux 3aaHUi Ha COCTaBJIEHUE IEKTPOHHO-TPAQUIECKUX
dbopmyn arieMeHTOB 1—4 nepruoaoB.
Pemenue 3aganuii Ha KCMOJIB30BAHNE XMMUYECKOW CUMBOJIMKY Y Ha3BAHUI
COCIMHEHMH 110 HOMEHKJIAType MEKIyHAPOAHOTO COI03a TEOPETUYECKON 1 2
MPUKIAHON XUMHUH U TPUBUAIBHBIX Ha3BaHUM JUIl COCTABIIEHUS XUMHUECKUX
(bopMys1 IByXaTOMHBIX COETUHEHUH (OKCUI0B, CYNIb(UI0B, THAPUAOB U T.I1.) U
IPYTUX HEOPTAaHUYECKUX COEIMHEHUN OTAEIBHBIX KJIaCCOB.
Tema 1.2. OcHOBHOe coepKaHHe 2 OK 01
[Tepnonnuecknii | TeopeTHueckoe odyueHune OK 02
3aKOH M Tabiuia IMIpakTuyeckue 3aHATHSA 2
J.. Menneneesa [Tepuonnueckas cucrema xumuueckux sneMenToB J[.M. Menzaeneesa.
®uznueckuit cmeica [lepuonnueckoro 3akona /.M. Menneneesa.
3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH
IIPOCTBIX U CJIOKHBIX BEHIECTB B COOTBETCTBUH C TIOJIOKEHUEM XUMUYECKOTO
anemenTa B llepuoaunueckoi cucreMe. MUpOBO33peHYECKOE U HAYYHOE 3HAYCHUE 2

ITepnonnueckoro 3akona JI.11. Menneneesa. IIporuosst JI.11. Menneneesa.
OTKpBITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.
Pemrenne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha

XapaKTCpU3anuio XUMHUYCCKHUX 3JIEMCHTOB «MeTtammdeckue / HeMeTaUTHUeCKUe




CBOMCTBA, AJIEKTPOOTPULATEIBLHOCTD U CPOACTBO K JIEKTPOHY XUMHUECKUX
3JIEMEHTOB B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOECHUEM U MTOJIO)KEHUEM B
IIEPUOMYECKON CHUCTeMe XUMUUYecKuX aremMeHToB .M. MenneneeBay.

Pa3znea 2. XumMuyeckue peakumu

12

Tema 2.1. Tumnsl
XUMHYECKHUX
peakuuii

OcHoBHOe coepkaHue

Teopernueckoe o0yueHue

Knaccugukanus v TUIIBI XUMHUYECKUX PEAKIMN C yYaCTHEM HEOPraHMYECKUX
BemiecTB. KonnuecTBeHHble OTHOLIEHHS B XMMUU. OCHOBHBIE KOJIMYECTBEHHbBIE
3aKOHBI B XUMHUH U PACUETHI [10 YPAaBHEHUSIM XMMUYECKUX peakiuil. Moib kak
eIMHUIIa KoIMYecTBa BelecTBa. MossipHas Macca. 3aKOHbI COXPaHEHHs MacChl U
sHepruu. 3akoH ABoraapo. Monsipablii 00beM razoB. OTHOCUTENIbHAS ITIOTHOCTh
ra3os.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTUEM HEOPraHMYECKUX BEIIECTB (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHUS).

IlpakTH4yeckue 3aHATUSA

CocraBiieHHnEe ypaBHEHUN peakLIUi COCIMHEHUS, Pa3I0KEHUs, 3aMEILICHNUS,
oOMeHa. YpaBHEHUs peaklUii TOpeHus,, HOHHOro 0OMeHa, OKHCICHUSI-
BOCCTAHOBJICHUS.

Pacyer KOIM4ECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BELIECTB U IPOJYKTOB
peakuuu. Pacuer KOJIMYECTBEHHBIX XapaKTEPUCTUK ITPOAYKTA PEaKIINKU
COEMHEHUS, €CJIA OJTHO U3 BEIIECTB JIAHO B M30BITKE U/ COJEPKHUT IPUMECH.
Pacuer MaccoBoii nin 00bEMHOM 10J1M BBIXOJA MPOIYKTa pEaKLUu COETUHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Tra30B. Pacyer
Macchl (00beM, KOJIMYECTBO BELIECTBA) MPOYKTa PEAKLIUH, €CIIH OJTHO U3
BEILECTB JJaHO B BUJIE PACTBOPA C ONPEAEICHHON MacCOBOU JOJIEH PACTBOPEHHOTO
BEIIECTBA.

YPaBHeHI/ISI OKHCJICHUS-BOCCTaHOBICHM. CTeneHb okuciienus. OKUCINUTENb U
BOCCTAHOBUTENh. OKHUCIMTEILHO-BOCCTAHOBUTEILHBIE p€aKkuuu B ripupoac,
IMPOU3BOJACTBCHHBIX MMPOHCCCAX U KU3HCACATCIbHOCTH OPraHu3MOB.
OKHCITUTEITEHO-BOCCTAHOBUTEIBHEIN MOTCHI AT CPCABI. CocraBrienue u
YpaBHHUBAHUC OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKquI METOJ0OM
QJICKTPOHHOT'O Oananca. TUMYHbBIE HEOPTaHNUYCCKUC OKUCIUTCIIN U
BOCCTAaHOBHTCIIN. 9J'ICKTp0J'II/13 PacTBOPOB U pacCIljiaBOB COJIIeH.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA
s TUCCOLMAIINA U
HOHHEBII 00MeH

OcHoBHOE coaepxaHue

Teopernueckoe odyuenune

Teopuss SIEKTPOTUTHYECKONW JucconManuu. Peaknum HMOHHOrO OOMeEHa.
CocraBieHue peakuuii MOHHOTO OOMEHa MYyTEeM COCTaBICHHMS HX IOJIHBIX H
COKpAIIICHHBIX MOHHBIX YPaBHEHUIA.

I'unponus coneil. 3HaueHre THIPOIN3a B OMOIOTHUECKUX OOMEHHBIX MPOIecCax.
[IpuMeHeHne ruaponan3a B MPOMBIIIIIEHHOCTH.

JlabopaTopHble 3aHATHSA

OK 01

T'ocynapcTBenHOe npodeccHoHaTbHOE 00pPa30BaTENIbHOE yUpekKAeHHEe «BOPKYTHHCKUI MEIUIMHCKUI Komtemk», 169901 Pecniybnuka Komu,
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JIaGoparopHas paboTa «Peakiuu rugposmzay.

HccnenoBanue cpeisl pacTBOPOB COJIei, 0Opa30BaHHBIX CHJIBHBIMU H CIa0BIMHU
[IPOTOJINTAaMH, M MX PEaKIHUi C pacTBOpaMH ILEIOYM M KapOoHaTa HaTpusl.
CocrapieHue peakiyii TuIpoJin3a Cojei.

KonTposabHas
padora 1

CTpOCHI/Ie BCIICCTBA U XUMUYCCKHUEC PECAKITUU.

Paznen 3.

CTpOCHI/Ie M CBOMCTBA HEOPraHnvIeCKuX BeUeCTB

24

Tema 3.1.
Kinaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOE co/iep:KaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

IIpeamer Heoprauu4eckoi XUMUK. B3anMOCBSI3b HEOPraHUYECKUX BEILECTB.
Knaccudukanus Heoprannyeckux BemecTB. [IpocThie U ClI0KHBIE BEIIEeCTBA.
OCHOBHBIE KJIaCChI CJIOKHBIX BEHIECTB (OKCUABI, THIPOKCHUIbI, KUCIOTHI, COJIH).
Homenknarypa n Ha3BaHNE HEOPTAaHUYECKUX BELECTB UCXOMAS U3 UX XUMUYECKOU
(opMyJIbI MIT COCTABICHHE XMMUYECKOH (POPMYIIbI UCXOs U3 HA3BaHUS
BELIECTBA 10 MEKYHAPOIHOM UM TPUBHAIBHONW HOMEHKJIATYpeE.
Me:xmonexyisapable B3aumozeiicTsus. Kpucramioruaparel. Arperarusie
cocTosiHuA BemecTBa. Kpucramueckue u amopgHsbie BeuiecTBa. TUIb
KPUCTANIMYECKUX PELIETOK (aATOMHAsl, MOJIEKYJISIpHAsl, HOHHAs, METAJUTMUECKAs).
3aBHCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMIECKON
pemierku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE MPEJICTABIECHUS O CTPOCHUU TBEPABIX, KHUJIKUX U ra3000pa3HbIX
BenlecTB. JKnuaknue KpucTauibl.

IIpakTHYecKkue 3aHATHA

Pemienne 3amau Ha pacueT MaccoBOW JIOJU (MacChl) XUMHUECKOTO 3JIEMEHTa
(coenuHEeHUsT) B MOJIEKYyIe (CMECH).

Pemenune mnpakTHdeckux 3aJaHuil Mo Kiaccu(UKAlUK, HOMEHKIAType U
XUMHUYECKUM (OpMylnaM HEOPraHMYECKHUX BEIIECTB pPAa3IMYHBIX KJIaccoB
(Ha3pIBaThb M COCTaBJIATH (OPMYJbl XMMHUECKHUX BEILECTB, OMNPEIENATh
MIPUHAJICKHOCTD K KJ1accy).

HcTounnku XumMudeckor nHpopMaluu (HayuHas U ydeOHO-Hay4Has JIUTeparypa,
cpeicTBa MaccoBOoi uWH(opmanuu, cerb HWMHTepHer wu apyrue). Ilowmck
nHOpMAIIMY TI0 Ha3BaHHUSM, HJICHTH()HUKATOpaM, CTPYKTYPHBIM (popMyiiam.

OKO01
OK 02

Tema 3.2. du3uko-
XUMHUYCCKUEC
CBOMCTBA
HeOpFaHquCKI/IX
BCIIECTB

OcHoBHOE coaepxaHue

12

Teopernueckoe odyuenune

Mertamnel. OOume ¢usznyeckne U XUMHUYECKHE CBoiicTBa MeramioB. CriocoObl
NoJTy4eHUs. 3Ha4eHHEe METaNIOB U HEMETAJUIOB B IPUPOJIE U KU3HEIEATEIIHOCTH
YeJIoBeKa U opraHu3MoB. Koppo3ust MeTamioB: BUABI KOPPO3UH, CIIOCOOBI 3alIUTHI
METAJIJIOB OT KOPPO3HH.

Hemerannbl. OOmme ¢usnueckue M XUMHUYECKHE CBOMCTBA HEMETAJIOB.
Tunuunasie cpoiictBa MetauioB [Y— YII rpynm. Knaccudukanms m HomeHKIaTypa
coenHeHUl HemeTauoB. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE.

OK 01
OK 02
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XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIUICCTB (OKCI/IIIOB,

TUIPOKCHUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2
IIPOCTBIX BEIIECTB, BOJAOPOAHBIX COEAMHEHNH, BBICIINX OKCUIOB U T'MJIPOKCH]IOB.
IIpakTHYeckne 3aHATHS 4
CocraBiieHHEe ypaBHEHUN XMMUYECKUX PEAKLUHI C y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHAOB METAJJIOB, HEMETAUIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPraHWYECKUX KHCJIOT, OCHOBAaHMH M aM(OTEPHBIX I'MJIPOKCHUIOB, 4
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA.
Pemenne npakTUKO-OpPUEHTHUPOBAHHBIX TEOPETUYECKUX 3alaHUN HAa CBOMCTBA U
[10JIy4€HUE HEOPTAaHUYECKUX BEILECTB.
JlabopaTopHble 3aHATHSA 2
JIaGoparopHas paboTta «CBoicTBa METAINIOB U HEMETAIIJIOBY.
HccnenoBanne (U3MYECKUX M XMMHMUYECKHX CBOICTB METANIOB U HEMETAJUIOB.
Pemenne skcnepuMeEHTalIbHBIX 3aJad IO CBOMCTBAM XMMHMYECKHM CBOMCTBAM 2
METJIOB U HEMETAJJIOB, [0 pPAacHO3HABAaHUIO U TIOJYYEHUIO COEIUHEHHM
METAJIJIOB U HEMETAJIJIOB.
Tema 3.3. OcHoBHOe coep:kaHue 4 OKO01
ITpounssoacTeo Teoperuueckoe o0yueHue 2 OK 02
HCOPTraHMYeCKUX  |OOmme MpeACTaBICHUS O MPOMBIIIICHHBIX CIIOCO0aX IMOYYEHHS] XUMHUYECKHX
BCILECTB. BELIECTB (Ha IpUMEpE MPOU3BOICTBA AaMMHUAKa, CEPHOM KUCIIOTHI).
3HaveHue 1 Uepnast u usetHass metauryprus. [IpakTudeckoe NpUMEHEHHE JIEKTPOIU3a Ul 5
HPpUMCHCHUC B MOJTyYEHUS IIEIOYHBIX, IIEI0YHO3EMENIbHBIX METAJUIOB U amtoMuHus. CTEKI0 U
OBITY 1 Ha CHJIMKATHAs IIPOMBIIIIEHHOCTb.
NIPOU3BOACTBE [Tpo6nema 0TX0/10B ¥ TOOOYHBIX IPOJAYKTOB.
IIpakTnyeckue 3aHATHSA 2
Pemenne nmpakTHKO-OPMEHTHPOBAHHBIX 33JaHUI O POJIM HEOPTAHUYECKOW XUMHH
B Pa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX MaTepuajioB (B CTPOUTENLCTBE U Jp.
OTpaciiiX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHHMKOB HSHEPruM (albTepHATHUBHBIC 2
WMCTOYHUKU DHEPTHHU) B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, IHEPreTHUeCKOU M
MUIIEBON O€30MMaCHOCTH.
Kountpoabnasn .
CBolicTBa HEOPraHNYECKUX BEILLECTB. 2
pabora 2
Pa3nea 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelIeCTB 28
Tema 4.1. OcCHOBHOE cojIep:KaHue 4 OKO01
Knaccudukanus, | Teopernueckoe o0yqenue 2
CTpOCHHE 1 [Ipeamer oprannveckoil Xumun. B3anMocBsI3b HEOPraHUUECKUX U OPTaHUYECKHUX
HOMEHKJIAaTypa BEIIECTB.
OpraHN4CcCKUX XHUMHUYECKOE CTPOCHUE KaK MOPSAOK COCTMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO 9
BCIICCTB UX BaleHTHOCTH. (OCHOBHBIE TIOJIOXKEHUS TEOPUU XHMHYECKOTO CTPOEHUS

OpraHuueckux coequHeHnii A.M. bytnepoBa. YriaepoaHblil CKeJIET OpraHu4ecKon
MOJIEKYJIbl. MOJNEKyJIsipHble W CTPYKTYpHbIE (pa3BepHYThIE, COKpPALICHHbIE)
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XUMHAYEeCKHe (OpMYyNbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO
cTpoeHMs MosieKy. M3oMepus u n3oMepsl (CTpyKTypHasl, reoMeTpuueckas (1uc-
TpaHc-uzomepust). KpaTHOCTb XUMHUYECKOM CBSI3U.

ITonsatue o pyHkunOHANBHOM rpynmne. [IpuHIUnbI KaccupuKay OpraHn4ecKux
coequHeHul. MexayHaponHas HOMEHKIATypa W IPUHIUIBI HOMEHKIATYpPbI
OpPraHUYECKUX COCAVHECHUN.

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa opraHMuecKuX COEJUHEHHM OTAEIbHBIX KJIacCOB (HACHIIICHHBIE,
HEHACBILICHHBIC U ApOMATUYECKUE YTIIEBOIOPOAbI, CIIUPTHI, (DEHOJIbI, albIETHIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI M Ap.) COCTaBICHHE TOJHBIX U COKPAIICHHBIX
CTPYKTYpPHBIX (DOPMYJI OPTaHMYECKUX BEIIECTB OTICIBHBIX KIIACCOB, MCIOJB3Ys
WX Ha3BaHMSA IO CHUCTEMATHUYECKOM HOMEHKIaType. Pacuersl mnpocrenieit
(hOpMyIIBI OPraHUIECKOM MOJICKYJTBI, HCXOJISI U3 3JICMEHTHOTO cocTana (B %).

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHHNH

OcHoOBHOE co/lep:KaHue

14

Teoperuueckoe o0yueHue

10

OU3UKO-XMMHYECKHE CBOMCTBA OPraHMYECKUX COEAUHEHHM OTIEIbHBIX KJIAaCCOB
(ocobeHHOCTH KJIacCU(pUKAIUU W  HOMEHKIATyphl  BHYTpHU KJjlacca;
TOMOJIOTHYECKUN psii ¥ obmas dopmyna; u3omepus; (uU3HUecKUe CBOMCTBA;
XUMHUYECKHE CBOICTBA; CIIOCOOBI MOIYYECHHUS):

— TMpefdesbHble yriaeBoaopoAbl. ['opeHuMe MeraHa Kak OJWH M3 OCHOBHBIX
HUCTOYHUKOB TeIJla B MPOMBIIUIEHHOCTH U ObiTy. CBOMCTBa NPUPOAHBIX
YTJIEBOIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJIKaHOB;

— HCIPCACIBHBIC U apOMATHUYCCKUC YTTICBOAOPOAbI. HOJ’II/IMepI/ISaHI/IH O9THUJICHA KaK
OCHOBHOC HaAITpaBJICHUEC €I'0 HCIIOJIb30BAHU. FOPCHI/IG allCTHJICHA KaK HMCTOYHHUK
BBICOKOTCMIICPATYPHOT'O IIJIAMCHU AJId CBAPKU U PE3KU MCTAJIJIOB,

— KHUCJIOPOJCOJEpKaIle COEeIMHEHUs (CIUPTBI U TPOCTbIE 3PUPHI, (PEHOINBI,
aJIBJICTU/IBI U KETOHBI, KapOOHOBBIE KUCIIOTHI U UX MPOU3BOAHBIC). [IpakTuueckoe
MIPUMEHEHNE STHIICHIJIMKOJIS, IHiepuHa, gpenona. [Ipumenenne popmanpaernna,
aleTaNbJAeTUa, YKCYCHOM KHCIOTHl. Mblla Kak COJM BBICHIUX KapOOHOBBIX
KHCI0T. MoroIre CBOMCTBA MBLIA;

— a30TcofepKallie COeTUHEHHS (aMUHBI 1 aMUHOKHUCIIOTHI, OEJIKN).

Knaccudukanus 1 0cOOEHHOCTH OpraHUYECKHX peakluid. PeakiimoHHbIe IEHTPHI.
Papukanel. [lepBoHauanbHble MOHATHS O TUIAX M MEXaHU3MAaX OPraHUYECKUX
peaKuui.

IIpakTuyeckue 3aHATHSA

Pemrenne nenovek nmpeBpalieHuil Ha TEHETUYECKYHO CBSI3b MEXKy KlaccaMu
OpPraHWYECKHUX COCTMHEHHM C COCTABICHUEM HAa3BaHUN OPTraHUYECKHUX
COEIMHEHU 10 TPUBUAIBHOMN WIIM MEKIYHAPOJIHOW CHCTEMATHYECKON
HOMEHKJIaType. Pemenne pacueTHbIX 3a/1a4 10 YPABHEHUSM PEAKIMM C y4aCTHEM
OpPraHUYECKUX BELIECTB.

JlabGopaTropHble 3aHATHA

OKO01
OK 02
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JlaboparopHas pabota «IlomyueHue 3TUIICHA U U3YUYEHUE €T0 CBOWCTBY.
[Tonydenue >TriIeHAa U3 3TaHOJIA B TA0OPATOPUHU U H3yYeHHUE ero (PU3UIEeCKUX U

XUMHUYECKUX CBOMCTB. COCTaBlIEHNE PEaKLMM IPUCOECIMHEHHS U OKUCIICHUS Ha 2
IpuMepe 3TUIeHa. Pemenne pacueTHbIX 3a7a4 ¢ UCIOJIb30BAHUEM ILNIOTHOCTH
ra3osB I10 BOJIOPOJlY U BO3AYXY.
Tema 4.3. OcHOBHOE co/lep:KaHue 8 OKO01
Opranudeckue TeopeTnueckoe o6yueHme 6 OK 02
BCIIECTBA B buooprannueckne coeauHeHus. I[IpuMeHennme U OuoJIOrMYecKass  POJIb
KUSHEICATCIIBHOCT | yryieBo0B. OKHUCIEHUE YIJIEBOJOB — MCTOYHMK YHEPTUM KUBBIX OPraHU3MOB.
U 4CJIOBCKaA. O6mactu MpUMEHEHHs] aMUHOKHUCIIOT. [IpeBpalieHust OSJIKOB MUIIKM B OPTaHU3ME.
IIpousBozacTBo 1 buonornueckne ¢ynkiun OenkoB. buomornmueckue QyHKIUU KUpoB. Poib 4
HPUMEHCHHC OpPTraHUYeCKOM XMMHHU B PEIICHUH MPOOIIeM NHUIIEBON OE30MaCHOCTH.
OpraHM4eCKux HyxnennoBbie kuciotel: coctaB u crpoenue. Ctpoenue HykieoTuaoB. Cocra
BCIICCTB B HykinenHoBelx  kucinor (JHK, PHK). Ponp HyKIeMHOBBIX KHCIOT B
[POMBIIUICHHOCTH | 3KU3HENIEATEIBHOCTH OPraHU3MOB.
[Tpon3BOCTBO OpraHUYECKUX BEIIECTB: MPOU3BOJICTBO METAHONA, MepepadoTka
Heptu. I[lomudTHineH Kak  KPYNHOTOHH@XHBIM  HPOAYKT  XUMHYECKOIO
npou3BoacTBa. [IpuMenenue stuiieHa. [Ipou3BoJICTBO U MPUMEHEHUE KaydyKa U
PE3UHBI.
CuHTeTHYECKME U HUCKYCCTBCHHBIC BOJIOKHA, UWX CTPOEHHE, CBOWCTBA.
[IpakTueckoe UCNOIb30BaHUE BOJIOKOH. CUHTETUYECKUE IJICHKU: U30JIALUS IS 5
IIPOBOJIOB, MEMOpaHbl JJIsi ONPECHEHUS BOJbI, 3aIIUTHbIE IUICHKU IS
aBTOMOOWIICH, TUIACTBIPH, XUPYpPrUdYeckue TMOBS3KA. HOBBIE TEXHOIOTUU
JAIbHENIIEro COBEPILIEHCTBOBAHUS TOJIUMEPHBIX MaTEPUAIIOB.
Posnb opranndeckoil XMMHUN B peIIeHUH MPo0IieM 3HepreTuyeckon 6e30MacHOCTH,
B Pa3BUTUU MEIUIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX UICTOUYHUKOB
SHEPruu (aJbTEePHATUBHBIE HCTOYHUKU SHEPTUN).
IIpakTnyeckne 3aHATHA 2
Pemenne npakTuKo-OpUEHTUPOBAHHBIX 3a/1aHUN IO COCTABIIEHUIO XUMHUECKHUX
peaxkuuii, OTpakarlUX XUMHUUECKYI0 aKTUBHOCTh OPraHUYECKUX COEIMHEHUN B 2
pa3IUYHBIX cpeaax (MPUPOAHBIX, OMOJOTUYECKUX, TEXHOTEHHBIX ).
Kountpoabnasn .
CtpykTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB. 2
padora 3
Kunernueckne ¥ TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH TIPOTEeKAHHA
Pa3znea 5. . 12
XHMHUYECKHUX pPeaKkuuid
Tema 5.1. OcHoBHOe coiep:KaHue 4 OK 01
Kunernueckue Teopernveckoe odyuenue 2 OK 02
3aKOHOMEPHOCTH  (Xymuueckue peakuuu. Kiaccupukanus XUMHUYECKUX peakiuii: 1o ¢azoBomy
IIPOTCKaHUA cocTtaBy (TOMOT€HHbIE W TETepOreHHbIE), MO HCIOJIb30BAHUIO KaTalln3aTopa 5
XUMUYCCKUX (KaTaJIMTUYECKUE U HEKATaTUTHYECKHUE).
peakuuii CKOpOCTh peakIM{, €€ 3aBUCUMOCTh OT pa3IM4YHBIX (PAKTOPOB: MPHUPOJIBI
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pearupyromux BeIIEeCTB, KOHIEHTPALMY PEArupyrolMX BELIECTB, TEMIIEPATYyphl
(mpaBunio  Bant-T'odda), mnmomanu peakuMOHHOW MOBEPXHOCTH, HATHYHS
KaTtaju3aTopa. Posb KaTanu3aTopoB B IPUPOJIE U IPOMBIIUIEHHOM IIPOU3BOCTBE.
OHeprus akTHBalMKM. AKTHBMPOBaHHBIM KOMIUIEKC. KaramusaTopbl M KaTanus.
Ponp katanu3aTtopoB B IpUPOJE U IPOMBIILIEHHOM ITPOU3BOJICTBE.

JlabopaTopHble 3aHATHSA

W3ydyeHue 3aBHCHUMOCTH CKOPOCTH XUMHYECKONW pEaKIHH OT KOHIIEHTPalHUU
pearupymomux BelecTB U TeMIepaTyphl.

JlabGopaTopHas paboTta Ha BEIOO:

1. Jlaboparopnas paborta «OmnpeneneHue 3aBUCUMOCTH CKOPOCTU PEAKIUU OT
KOHIICHTPALIMU pearupyromux BemecTBy. MccnenoBanne 3aBUCIMOCTH CKOPOCTH
peakuu OT KoHUeHTpauuu. OmnpeneneHne KOHCTAHTBI CKOPOCTU PEaKLIUU
rpaduyeCcKuM METOJIOM.

2. Jlaboparopnast pabora «OmpeneneHne 3aBUCUMOCTH CKOPOCTH PEaKLIUU OT
Temrneparypb».  MccnemoBaHue — 3aBUCMMOCTH  CKOPOCTH — peakUMd  OT
TeMIeparypsl. Pacuer sHepruu akTuBaluy peaxium.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJlaHU Ha aHanu3  (PaKTOpOB,
BIIUSIIONIUX HA U3MEHEHUE CKOPOCTH XMMHUYECKOH pEaKIInu.

Tema 5.2.
TepmoauHaMuueck
ue
3aKOHOMEPHOCTHU
MpOTEKaHUs
XUMHUYECKUX
peaKkuuid.
PaBHOBecue
XUMHYECKUX
peakuuii

OcHoBHOE€ CoAcCpKaHUEC

Teoperuueckoe o0yueHue

Knaccudukanuss ~ XMMHYECKMX  peakiuidi: 1Mo  TerioBoMy  3ddekry
(3K30TepMUYECKHE, DHIAOTEPMUYECKHE), IO OoOpaTUMOCTH (0OpaTuMble U
HeoOpatumble). TemoBble 3P @eKTsl XUMUUeckux peakuuil. TepMmoxumuueckue
ypaBHeHHs. OOpaTUMOCTh peakiuid. XMMHUYECKOe PAaBHOBECHE M €r0 CMEIlEeHUE
MOJT IGMCTBUEM Pa3IIMYHBIX (PaKTOPOB (KOHIICHTPALIMS PEareHTOB WIIN MPOAYKTOB
peakiuu, JaBlIEHHe, TeMIeparypa) Ui CO3/JaHUS ONTUMAIIBHBIX YCIOBHU
MPOTEKaHHUS XMMUYECKHX TTPOIIECCOB.

[TonsiTre 06 ’HTaNBNIUU U SHTponHH. DHeprus ['nb66ca. 3akon 'ecca u cnencrBus
u3 Hero. Ponb cMeleHns: paBHOBECHS B TEXHOJIOTMUYECKUX MpoIieccax.

HpaKaneCKne 3aHATHUSA

[Mpunmun Jle Illarenbe. BausiHue pa3nuuHblX (AKTOPOB Ha HU3MEHEHUE
pPaBHOBECHS XUMUUYECKUX PEaKIIUil.

3aKOH JEHCTBYIOIIMX MacC M KOHCTaHTa XMMMUYECKOTO paBHOBecHs. Pacuersl
PABHOBECHBIX KOHIICHTPALMM pEarupyroluX BEIIECTB U IPOLYKTOB PEaKIUH.
Pacuets! TermoBoro ¢ dexra peakuu.

Pemrenne nmpakTUKO-OpHEHTHPOBAHHBIX 33JJaHWK Ha NMpUMEHeHne npuHnuna Jle-
[ITarenpe 11 HAXOXKACHUS HAIpPaBICHUS CMELICHUS PaBHOBECUS XUMHUYECKOH
peakuuu ¥ aHaiau3 (aKTOpOB, BIHAIIMX Ha CMEIIEHHE XHUMHUYECKOTro
paBHOBECHS.

JlaGopaTropHble 3aHATUA

JIaGoparopHas pabota «/3yueHue BIMSHUSA pa3IMYHbIX (PAKTOPOB HA CMEIIECHUE

OKO01
OK 02
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XUMHYCCKOT'O paBHOBCCUAY.

I/ICCHGHOBaHHe BJIMAHUA U3MCHCHHA KOHICHTpPALIUMHU BCUICCTB, PCAKIIUU CPCAbI U
TCMIICPATYpPbl HA CMCIICHUC XUMUYCCKOTO PAaBHOBCCH. CpaBHeHI/Ie MOJIYYCHHBIX
PE3YIBTATOB C TCOPCTUYUCCKHU IIPOrHO3UPYEMBIMHM Ha OCHOBE IIPpUHIMIIA Jle

[laTense.
KonTposabHas .
CKOpOCTb XMMHUYECKON peaKIMU U XUMUYECKOE PAaBHOBECHE. 2
padora 4
Paznean 6. JucnepcHble cUCTEMBI 10
Tema 6.1. OcHOBHOE co/lep:KaHue 4 OKO01
JlucriepcHsie Teopernyeckoe odyueHne 2 OK 02
CHCTCMBI H Hucnepcusle cucreMsl. Kosutonanasie cucreMsl. ICTUHHBIE paCTBOPBI. OK 07
(hakTOpBI MX PactBopenne kak  Qu3uKo-xuMHuuyeckuii mpouecc. PactBoprl.  CrocoObl
YCTOHYUBOCTH IIPUTOTOBJIEHUsT PacTBOpPOB. PactBopumocTs. MaccoBass 1071 pacTBOPEHHOIO
BeniectBa. IIpenenbHO momycTUMblE KOHLEHTPALMM M MX HCIOJB30BAaHUE B
OLIEHKE 3KOJIOIMYeCcKoi 0€30IacHOCTH. 5
Knaccupukanus nucnepcHbIx cucreM 1o coctaBy. CrpoeHue U (akTopbl
YCTOMYMBOCTU JAMCIIEPCHBIX CHUCTEM. Pacrno3HaBaHME HCTHUHHBIX pacTBOPOB,
KOJUIOWJHBIX PAacTBOPOB M rpybomucnepcHbx cucreM. CTpoeHHE MHULIEIUTBL.
PaccenBanue cBera mpu MNPOXOKICHUM CBETOBOIO IIydyKa 4Yepe3 ONTHYECKU
HEoTHOpoaAHYIO cpeny (3ddekra Tunmans).
IIpakTHYecKkne 3aHATHS 2
Pemenue 3ana4y Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenne NpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN HAa JUCIEPCHBIC
CHCTEMBI, HCIOJIb3yeMble B OBITOBOH M TNPOMU3BOJACTBEHHOW JESATEIBHOCTH 2
YeJI0BEKa, C MO3ULUI 3KOJIOrHYecKoi OEe30MaCHOCTH MOCIEACTBUI U IPaMOTHBIX
pereHuit mpo0eM, CBI3aHHBIX C XUMHUCH.
Tema 6.2. OcHoBHoOe€ co/Jiep:kaHue 4 OK 01
Hccnenosanme JlaGopaTopubie 3aHATHSI 4 OK 02
CBOHCTB JIaGoparophas pabota «IIpuroToBiaeHne pacTBOpOB».
AUCIICPCHBIX [IpuroTtoBneHue pacTBOPOB 3aJaHHON (MOJIIPHOW) KOHILIEHTpAIMH (C MPaKTUKO- 2
CUCTEM IJIA MX OpPUEHTUPOBAHHBIMU BOIPOCAMM), OTIPE/IETICHUE CPEIbl BOJIHBIX PACTBOPOB.
MJICHTH(YKALIH JIaGoparopHas pabota «lcciaenoBaHnue AUCHEPCHBIX CUCTEM).
IIpuroToBnenne W H3y4EHHE CBOMCTB JAMCIEPCHBIX CHCTEM pa3HBIX BUJIOB: 9
CYCIIEH3MH, 3MYJIbCUHU, KOJUIOUAHOTIO pacTBOopa. CpaBHEHUE CBOMCTB UCTUHHBIX U
KOJUIOMIHBIX PAaCTBOPOB, BBISIBIECHHE OCHOBHBIX PA3JIMUUI MEKY HUMMU.
KouTtpoubHasn
JlucriepcHble CUCTEMBI. 2
padora 5
KadecTBeHHbIe peaknuu 00HAPY’KeHHS] HEOPraHUYECKHX W OPraHM4YecKHX
Paszpnen 7. 8
BelleCTB
Tema 7.1. OcHoBHOe coaepkaHue 4 OKO01
OOGHapyxeHue IpakTuyecKue 3aHATHS 2

T'ocynapcTBenHOe npodeccHoHaTbHOE 00pPa30BaTENIbHOE yUpekKAeHHEe «BOPKYTHHCKUI MEIUIMHCKUI Komtemk», 169901 Pecniybnuka Komu,

r.Bopkyra, yi.Jlennna, 1.16 A, Ten./daxc 8(82151)3-05-44, E-mail: vmk@minobr.rkomi.ru
9




HCOPTraHNUYCCKUX
KaTUOHOB U
AHHMOHOB

KayecTBeHHBIE XUMHUECKUE PEaKIUH, XapaKTepHbIE ISt OOHAPYKEHUS
HEOPraHUYECKHUX BEIIeCTB (KAaTHOHOB U aHHOHOB). COCTaBJIeHHE YpaBHEHUM
peakiuii oOHapy>KeHHsI KaTHOHOB [-VI rpymin 1 aHWOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOM popMmax.

Peakuuu oOHapyXeHHSI HEOPraHMYECKMX BELIECTB B pPEAIbHBIX OOBEKTax
OKPY’KaroIlIEeH CPEbI.

JlabopaTopHble 3aHATHSA

OO6HapyxeHrne HeOpraHWYECKUX BemecTB (KaTuoHoB VI rpymim uim aHnoHOB) ¢
UCIOJIb30BaHNEM Ka4eCTBEHHbBIX aHAJTUTHUECKUX PEaKIni.

JIaboparopHasi paboTa Ha BEIOOD:

1. JTaboparopHas paboTa «AHATUTUYECKHUE peaKUuu KaTHOHOB [-VI rpymmy.
[IpoBeeHne KaueCTBEHHBIX PEaKIUil, UCIIOIb3yEeMBIX JUIs OOHAPYKEHUS
KaTUOHOB | rpymnmel (kanus, HaTpuUs, Maruus, aMmmoHnus), Il rpymnmnel Ha npumepe
6apusi, Il rpynmel — cBuHIa, [V rpymnmnsl — antoMuHus,

V rpynmnsl — xene3a (11 u IIT), VI rpynmer — Hukens. Onucanue HabI01aeMbIX
SIBIIGHUW U COCTaBJICHUE XUMUUYECKUX PEaKIIUH.

2. JlaboparopHas paboTa «AHAIUTUYECKUE PEAKIIUA AaHUOHOBY.

[TpoBeeHne KaueCTBEHHBIX PEaKIUii, UCTIONB3yEeMBIX [T OOHAPYKEHUS
aHMOHOB: KapOoHaTa, pocdarta, cynbdara, cynshuaa, HUTpaTa, XJIOpUIa U Ip.
Onwucanue HaOIIOJAEMBIX SIBJICHUH M COCTABICHUE XUMHUYECKUX PEAKIUH.

OK 02

Tema 7.2.
OOHapyxeHue
OpraHNUYecKuX
BEIIIECTB
OTIENBHBIX
KJIACCOB C
WCTIOJIb30BaHUEM
Ka4yeCTBEHHBIX
peakuu

OcHoBHOE co/lep:KaHue

IlpakTH4yeckue 3aHATUSA

KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTEpHbIE AJi1 OOHAPYKEHUS
OTJIENbHBIX KJIACCOB OPTaHUYECKUX COEIMHEHUN: ()EHOJIOB, albJAECTUIOB,
KpaxMaja, YKCYCHON KHCIIOTbI, aMUHOKHCIIOT U JIp.

JlenaTypanus O€JIKOB IPH HarpeBaHUH, [IBETHBIE PEAKLIUU OEJIKOB.

CocraBieHne KaueCTBEHHbBIX Peaklnii OOHApYKEHUsI OPraHUYECKUX COeTUHEHUI
OTJEIIbHBIX KJIACCOB.

JlabopaTopHble 3aHATHUS

OOHapy)xeHHe OpraHMYeCKUX COCAMHEHUH OTIENbHBIX KIaCCOB.

JlabopaTopHas paboTta Ha BEIOOD:

1. JTabopaTopHnast pabota «KauecTBeHHBIEC PEaKIIUi Ha OTIEIbHBIC KJIACChHI
OpPTaHUYECKUX BEUIECTBY.

[TpoBeeHne KaueCTBEHHBIX PEaKINiil, HCTIONb3yEeMBIX TSI OOHAPYKEHUS
OpPraHUYECKUX BEIIECTB PA3IUYHBIX KIAcCOB: (DEHOIIOB, albIACTHUIOB, Kpaxmara,
YKCYCHOM KHCIIOTBI, aMUHOKHCIIOT, O0eNKOB U Jp. OnrcaHue HabIr0aaeMbIX
SIBIIGHUW M COCTaBJICHHE XUMHUECKUX PEAKIIUN U/UITH CXEM.

2. JlaboparopHas paboTa «KadecTBEeHHBIN aHATU3 OPTAaHMYECKUX COSIMHEHUN T10
(GYHKIIMOHAJIBHBIM TPYIIIIaM».

[TpoBeeHne KaueCTBEHHBIX PEaKIUil, HCTIOIb3yEMBIX JUISI PACTIO3HABAHHS
OpPTaHUYECKUX BEUIECTB OTACIBHBIX KJIACCOB MO ()YHKIIMOHAIHHBIM IPyIIIaM: Ha

OK 01
OK 02
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pUMepe aMHHOKHCIIOT U KapOOHOBBIX KUCIIOT, CIIUPTOB U ()EHOJIOB, aJIbJACTHIOB
1 KeToHOB. Onucanue Ha0II01aeMbIX SBJICHUI U COCTABIICHUE XUMUYIECKUX
peaKuii U/WIH CXEeM.

IIpodeccnonanbHO-OPHEHTUPOBAHHOE COJepKaHNeE (COMEPKAHUE MPUKJIATHOTO MOIYJIs1) 42
Pa3nen 8. Xumusi B ObITY ¥ IPOM3BOJACTBEHHOM 1eAITEJIbHOCTH YeJI0BEeKa 6 OK 01
Tema 8.1. OCHOBHOE COIepIKAHME 6 OK 02
Xumus B ObITy B |[IpaKTHYeCKHE 3aHATHS 6 OK 04
NPOU3BOJCTBEHHOM [ Yk omoruueckas 6e30MacHOCTh MOCIEACTBHI OBITOBOM 1 MIPOU3BOJICTBEHHOMN OK 07
ACATCIIBHOCTH NeATEILHOCTH YEJIOBEKA, CBSI3aHHas C IepepabOTKOM BEIIECTB; MOMCK M aHAJIN3 HKI.1
YCJIOBCKa XUMUYECKON MH(OPMAIUHU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4YHas U y4eOHO- 4 IIK1.2
Hay4Has JIMNTeparypa, CpelICTBa MaccOBOM MHpopMaIuu, cetb HTepHET U IIK1.3
Apyrue).
Keticwl (¢ yueTom Oynymeit mpodeccnoHanbHOM AeITeTbHOCTH) Ha aHATTN3
WH(OPMAIINY O TPOU3BOJICTBEHHOM JISATEIILHOCTH YSJIOBEKA, CBI3aHHOM C
nepepaboTKOM ¥ MOJTYYCHHEM BEIIECTB, a TAKKE C IKOJIOTHICCKON
0€30IMacCHOCTHIO. 2
3amura keiica: [IpencraBienue pe3yabTaTOB PEIICHUS KECOB (BBICTYILICHUE C
MIPE3CHTAINECH )
*Pazgen 9.1. UcciaenoBanne U XMMHU4YeCKHII aHAJM3 00beKTOB OMocdepsl (15 YKPYNHEHHBIX
rpynn cnenuajabHocteit/ npodgeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36
36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHOE co/lep:KaHue 8 OK 01
OcHoBBI JIaGopaTopHble 3aHATHS 2 MK2.1
1mabopaTopHOM JlabopaTtopHas pabota «OCHOBBI JA0OPATOPHOU MPAKTHKNY. MNMK2.3
IIPaKTHUKH B JlabopaTopHas 1nmocyna u XuMu4yeckue peakTuBbl. OCHOBHBIE J1aOOpaTOPHBIE 5 MK2.5
NpodeCCHOHAIBHBI |omeparuu. JlaGopaTopHOe 060pynoBaHue. TexHIKa 6e30MaCHOCTH 1 IpaBUia MK3.3
X 1abopaTopusX  |pa6ote! (IOBEAEHNUS) B TAGOPATOPHUH.
IMpakTuyeckue 3aHATHSA 6
BrinmonHeHne TUMTOBBIX PACYETOB MO TEMATHUKE IKCIIEPUMEHTA (BBIXOJ TPOAYKTA
peakiuu, Mmacca HaBeCKH, 00beM pacTBOPUTEIS).
O0paboTka TaHHBIX, aHATHU3 U OI[EHKA UX TOCTOBEPHOCTH (BBIYHCICHUE CPEIHETO 5
3HAYEHUS IKCIEPUMEHTAIBHBIX JaHHBIX, TOTPEIIHOCTH).
[IpencraBnenue pe3yabTaToB IKCIIEPUMEHTA B pa3InuHOl dopme (Tabnwila,
rpaduk, OT4eT, JOKIAJ, TPE3CHTAIINS).
Tema 9.1.2. OcHoOBHOe coepKaHHe 6 OKO01
Xumnueckuit TeopeTnueckoe ofy4enne 2 OK 02
aHanu3 npod BoIbI Knaccudukamms mpo6 BoIbI O BHAY M HA3HAYEHUIO, UCXO/ISI U3 €€ XUMHYECKOTO OK 07
cocraBa. OpraHoJieNTHYECKHE CBOMCTBA (3aIax, Mpo3pavyHOCTh, IBETHOCTD, MK1.1
MYTHOCTH) BOJIbI. KHCIIOTHOCTP M MIETTOYHOCTH BOJBL. pH cpenbl 1 MeTOo B! e 2 MK1.2
omnpexaeneHus. JKeCTKOCTh BOJIBI U METOIbI ee onpeaeneHus. CylHoCTh MeTo1a NK2.1

TUTPOBAHUA.
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Buapl xxecTkoCTH BO/BI (BpeMEHHAas U OCTOsIHHAS ). ZKeCTKOCTh BOJIBI KaK
MIPUYMHA BBIMAEHUS OCAKOB WIIK 00pa30BaHUS CONCOTIIONKECHHA, MMEIOIIIX
MECTO B OBITY U Ha MPOU3BOICTBE.

CocraB cosieid, BBI3BIBAIOITUX JKECTKOCTh BOJIbI. XMMHYECKHE TTPOIIECCHI,
YCTPAHSIONINE KECTKOCTh BOBI. Y PaBHEHUS XUMUYECKUX PEAKIINMH,
WJUTFOCTPUPYIOLTUX MPOIECCHI, MPOUCXOAIINE TIPU YCTPAHCHHUH JKECTKOCTH.
YcrpaneHue BpeMeHHOM )KECTKOCTH OBITOBBIMH M XUMUUYECKHMH CIIOCO0aMHU.
Crioco0Obl yCTpaHEeHHsI TIOCTOSIHHON KECTKOCTH.

I[pakTuyeckune 3aHATHS

CriocoObI BEIpaKEHUSI KOHIIEHTPALIUN PACTBOPOB: MAacCOBAs A0Sl pACTBOPEHHOTO
BEIECTBa, MOJISIPHASI M MOJISUThbHASI KOHIIEHTpanuu. Tutp pactBopa. Penienue
MIPAKTUKO-OPHCHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI HA PacyeT KOHIICHTPAIIHIA
3arpsI3HSIONINX BEIIECTB M MX CPABHEHHUE C MPEACILHO TOMTYCTUMBIMU
koHneHtpanusvu (ITJ1K).

JlaGopaTopHble 3aHATHUS

HccnenoBanre XMMUYECKOI'O COCTaBa PO BOJIBI.

JlaGopaTopHas paboTa Ha BEIOO:

1. JTaboparopHast pabota «O4HCTKa BOJIbI OT 3arps3HEHUIN.

Hcnonp3oBanne MeTOI0B (PUIBTPOBAHUS U aICOPOIIUH IS OTACIICHUS
3arpsi3HEHUN B MccieayeMoil mpode Boibl. BeIOOp MeTOa OUUCTKY B
3aBHCUMOCTH OT BHJA 3arpsi3HeHns. CpaBHeHUE 3()(HEKTUBHOCTH pa3IHIHBIX
METOOB OYMCTKH BOJIBI B Pa3HBIX YCIOBHUSX (B J1a00OpaTopuu, B TOMAIIHUAX U
MIOJIEBBIX YCIOBHSX).

2. JTaboparopHas pabota «Onpenenenue pH Bobl 1 ee KHCIIOTHOCTI.
Omnpenenenue pH cpeabl ¢ TOMOIIBIO YHUBEPCATBHOIO HHIUKATOPA.
Vcnonb3oBaHue TUTPOBAHUS [yl ONIpeieNIeHusl KUCIOTHOCTU. OmpeieneHue
00111e# KHCIIOTHOCTH BOJIbI, pacdeT CBOOOHOM KUCIOTHOCTH. OnpeneneHue
oOuieit u cBoboaHOM menoyHocTu. CocTaBlieHNnEe ypaBHEHUH peakuui,
MPOTEKAIOIINX MTPH OTIPEIETICHUN KUCIOTHOCTH/ IEIOYHOCTH IPOO BOJIBI.
YcTaHoBneHue crnoco00B HCIONIb30BaHUS UCCIET0BaHHBIX IPOO BOJBI B
KHU3HEIEATEIbHOCTH YeJlIOBeKa, Ha OCHOBE MOJIYYE€HHBIX JJAHHBIX O COCTaBe.

3. JJaboparopHas pabota «OrmnpeeseHue )KeCTKOCTH BOIbI U CIIOCOOBI ee
YCTpaHEHUS.

CriocoObl ycTpaHeHuUs BCeX BUAOB )KECTKOCTH B 3aBUCHMOCTH OT COCTaBa CoJieit
KECTKOCTHU. PelieHne sKcriepuMeHTalbHOM 3a/1a4un Ha BBISIBIIEHUE BPEMEHHOM U
MTOCTOSTHHOM KeCTKOCTH BOJIbl. OIIleHKa BEPOSTHOCTH YCTPAHEHUS BCEX BHIIOB
KECTKOCTH B JIOMAITHUX YCIOBHUSX.

MK2.3
MK2.5
MK3.1
MK3.3

Tema 9.1.3.
XUMHUeCKuit
KOHTPOJIb KAYECTBA
MPOAYKTOB

OcHoBHOe cogepkaHue

Teoperuyeckoe o0yueHue

KauecTBeHHBIM XMMHUYECKHI COCTaB MMPOAYKTOB MUTAaHMs. BemniecTsa,
banbcupuIUpyomye NPOAYKTHl MUTAHUS, U BEIIECTBA, 3arpA3HSIIOIINE

OKO01
OK 02
OK 07
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IMUTaHUA MPOAYKTHI NUTaHUsL. OIpeeneHne 3arpsi3HAIOINX XUMUYECKUX BEIIECTB B MK1.1
MIPOAYKTaxX IMUTAHUs, OIIPEIEICHUE BELIECTB, HE 3asBJICHHBIX B COCTABE MK1.2
IIPOAYKTOB ITUTAHMUS. MK2.1
I[pakTuyeckune 3aHATHS MNK2.3
Opranndeckue 1 HEOPraHMYECKNE BELIECTBA, BXOIALIUE B COCTAB POJLYKTOB MK2.5
nuTaHus. Onpenenenue cocraBa 010 Ha COAEp)KaHUE MAaKpO U MNK3.1
MHUKpPO3JIEMEHTOB. M3yueHune npeanokeHHbIX NpernojaBareneM 00/ Ha IpeaAMeT MNK3.3
XMMHMYECKOTO COCTaBa, ONPEACIECHUE N0JIEH OT CyTOYHONM HOPMBI MAakpo U
MHKPOJIEMEHTOB B YKa3aHHOM OJIIOJ€.
PemeHne npakTMKO-OPUEHTUPOBAHHBIX 3a]a4 110 KYJIMHAPHON TEMAaTHUKE
Pa3JIMYHBIX TUIIOB.
JlaGopaTopHble 3aHATUSA
HccenenoBanne XMMUYECKOTO COCTABA MPOAYKTOB ITUTAHUS.
JlabopaTtopHas paboTta Ha BEIOOP:
1. JJaboparopHast pabota «OOHapyX)eHHE HUTPATOB B IPOJYKTAX MUTAHUS».
HccnenoBanue MaTepraioB MOJIYKOIMYECTBEHHBIM METOIOM OIIPENETICHUS
HUTPATOB C MCII0JIb30BaHUEM U (eHMIaMUHa (KOPHEIIO bl OBOLIEH, JINCThS U
KOYepbDKKa KaIyCThl, IUIOABI PPYKTOB). AHAJIN3 YPOBHS 3arpsi3HEHUs HUTpaTaMu
10 MHTEHCUBHOCTHU OKPAIIMBaHUS IIPOYKTOB PEAKLIAH.
2. JlaboparopHuas pabota «lcciienoBanue MpoIyKTOB MATAHUS HA HATUYHE
YIJIEBOJIOBY.
HccenenoBanue MOJIOYHBIX IPOAYKTOB Ha HAIIMYME Kpaxmana. McecnenoBanue
IIPOJYKTOB Ha HAJTMYME IITFOKO3BL.
Tema 9.1.4. OcHoBHOE cogepkaHue OKO01
Xumuueckui Teopernueckoe o0ydenne OK 02
aHanu3 mpoo Knaccudukanus mous 1o BUAY U Ha3HAYEHUIO, HCXO/SI U3 XUMUYECKOTO COCTAaBA. OK 07
ITO4BBI Wnentudukaiys npodsl MOYBHI 110 €€ XMMUYECKOMY COCTaBy, OIMCaHHe MK1.1
BO3MOKHOCTEN €€ IPUMEHECHUS. MK1.2
TpeboBaHus K KaueCTBY MOYBBI PA3IMUYHOrO Ha3HaueHs. Onucanue MK2.1
0Cc00EHHOCTEH NCIOIb30BAaHUS TOYB B 3aBUCUMOCTH OT TUIIOB, CIIOCOOBI NK2.3
YIIY4IIEHHUS Ka4eCTBA ITI0YB B 3aBUCUMOCTH OT Ha3HAYCHHUS. MNK2.5
O0651aCTH UCTI0IB30BaHMS OPraHUYECKUX yI0OpEHHI B 3aBUCUMOCTH OT nK3.1
KaueCTBEHHOTr0 cocTaBa. OnrcaHne OpraHMvecKux yaoOpeHu U uX MpUMEHEHHE MNK3.3

B 3aBUCHUMOCTH OT COCTaBa IMOYBLI U €€ Pa3HOBUIHOCTH.

IIpakTuyeckue 3aHATHSA

O6nactu Ha3HaueHUs (MPUMEHEHUs) TTOYBbI, UCXO/1 U3 KAYECTBEHHOTO U
KOJIMYECTBEHHOI'0 COCTaBa. AHaJIN3 HOPMaTUBHOW JOKYMEHTAIMH.

Posnb HeOpraHMyecKuX BEIECTB B KAUECTBE MUHEPAIbHBIX YA0OpEHHIA,
yAy4IIUTeNeH MOYBbI.

CocTaB MUHEpaJIbHBIX YI0OpEHUHN U UX MPUMEHEHHUE B 3aBUCHMOCTH OT COCTaBa
MOYBHI U €€ Pa3HOBUIHOCTU. B3anMoCBs3b cocTaBa yJOOpEHHM U UX BIUSHUS Ha
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BET€TATUBHBIEC CBOMCTBA U IUIOJOHOIIEHUE PACTEHHIA.

JlabGopaTopHble 3aHATHA

HccnenoBanre XMMUYECKOTO COCTaBa MPoO MOYBHI.

JIaboparopHasi paboTa Ha BEIOOD:

. JlaGopaTopHnas pabora «OOHapyKeHHE HEOPTaHUYECKHUX MTPUMeEcei B Tpobdax».
[IpuroTtoBnenue npoObI MOYBHI AJIs UCCICTOBAHMS KUCIOTHOCTH/IIEIOYHOCTH,
HEOpraHUYeCKUX 3arpssHeHuid. OOHapyx)eHHe XJIOPHUI- U CyIb(paT-uOHOB B Mpode
nouBsl. CocTaBlICHHE YpaBHEHU peakiuii oOHapyxeHusi. CpaBHEHHE
MOJIYYEHHBIX TTOKa3aTeNel ¢ HOPMATHBHBIMU (CIIPABOYHBIMH ) 3HAUCHUSMHU.

2. JJaboparopHas padora «Omnpenenenue pH BOAHOI BBITSHKKH ITOYBBL, €€
KHUCJIOTHOCTH U IIETOYHOCTH.

HccnenoBanme BOJHBIX BBITSHKEK 00pa3I[0B TOTOBBIX MOYBEHHBIX CMECEH (st
pasHbIX TUNOB pacTtenuii). Onpenenenue pH MouBkI ¢ UCMOIB30BAaHUEM
uHauKaTopoB. OlLleHKa TUIOB MOYB B MPEACTABIEHHBIX 00pa3iax (CHIbHOKUCIAS,
KHcTasi, cnabokucias, HeWTpalibHas, IeJoyHas).

Tema 9.1.5.
HccnenoBanue
00BEKTOB
o6uocdepsr

OcHoBHOE€ CoAcCpKaHUEC

10

Teoperuueckoe o0yueHue

Y4eOHo-Hccae10BaTeNIbCKHI MPOEKT B 00JIACTH UCCIeI0BaHUS O0BEKTOB
6uochepsl. O630p TeM yueOHO-HUCCIEIOBATENLCKUX TIPOEKTOB. ANTOPUTM
BBINIOJTHEHUS poekTa. OmnpeneneHue npodiaeMbl UccieqoBanus. MeTo bl OUCKa,
aHaym3a u 00paboTKK MHPOPMAITUHU O TPOSKTE B PA3IMYHBIX HCTOYHHUKAX.

IIpakTH4yeckue 3aHATUSA

O6ocHOBaHME AaKTyaJbHOCTH BBIOpaHHOM TeMbl. BpisiBieHHe mnpoOaembl
uccnenoBanusi. Beioop 00bEKTOB U METOIOB MccieaoBanus. [loctaHoBKa 1enei u
3amauy uccienoBanHus. OmpezeneHue MNpoayKTa ucciefoBaHus. OmnpeneneHue
ATaNoOB U COCTABJICHHE ILJIAHA UCCIIETOBAHMSL.

3ammura mnpoekra: [lpeacraBieHue pe3ynbTaTOB  BBINOJHEHUS Y4eOHO-
HCCIIEeIOBATENLCKUX MIPOEKTOB (BBICTYIJICHUE C TTPE3CHTAIIHEH ).

JlabopaTopHble 3aHATHUS

HccnenoBanne MNpeasioKEHHOTO O0BbEKTa Ha KHUCIOTHOCTH, IIENIOYHOCTD,
XUMUYECKUM COCTaB (3arpsi3HUTENIM, MaKpo- W MHUKpodaeMeHThI). OOpaboTka
pe3yabpTaToB uccienoBanus. OeHka KauecTBa HCCIeyeMoro 00beKTa, UCXOIs U3
pe3yabTaTOB XUMHUECKOTO aHAITN3a.

OK 01
OK 02
OK 04
OK 07
MK1.1
MK1.2
MK2.1
MK2.3
MK2.5
MK3.1
MK3.3

Ilpumepnvie memul peghepamos (00K1a008), ucc1e0068ameIbCKUX NPOEKM 08

buorexHoorus u reHHas nHxxeHepus — texHosnornu XXI Beka.
HanotexHonorust kak NpuOPUTETHOE HAMpPABICHUE Pa3BUTHS HAYKH U TPOU3BOJICTBA B
Poccutickoii denepanuu.

CoBpeMeHHbIE METO/1bl 00e33apaKMBaHUS BOJIBI.
AnnoTponus METalIoB.

Kuznp n gestenpHocth J[.M.Menpaeneena.
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* «Ilepuonnyeckomy 3akoHy OyyIiee He TPO3UT Pa3pyLICHUEM...»
* Cunres 114-ro snemenTa — TpuyM poccuiickux (HU3NKOB-SIIEPITUKOB.

* HM3ortombl Bomopoa.

* Hcnonp30BaHKe paiOAKTUBHBIX H30TOMOB B TEXHUYECKUX IIETISIX.

* PeHTreHOBCKOE M3Ny4YEeHHE U €T0 UCIIOIb30BaHNE B TEXHUKE  MEAMULIMHE.

* Ilnazma — 4yeTBepTOE COCTOSHUE BEUIECTBA.

* AwmopdHsble BeecTBa B IPUPO/IE, TEXHUKE, OBITY.

* Oxpana oKkpy»XKaromiei cpeibl OT XUMHUECKOTro 3arpsisHeHus. KonnuecTBeHHbIE Xa-
PaKTEPUCTHKH 3aTrPsI3HEHUS OKPYKAIOIIEH CPeIbl.

* ITlpumeHeHue TBepAOTo U ra3o00pa3Horo okcuaa yriepoaa (1V).

* 3ammMra 030HOBOTO 3KpaHa OT XMMUYECKOTO 3arpsi3HECHHUS.

* I'pyboaucrniepcHble CHCTEMBI, HX KIaCCU(PUKAIMS U UCIIOJIb30BaHUE B TPOPecCHOHATEHON

ACATCIIBHOCTH.

* Kocmernueckue reim.

XapaKTepl/ICTI/IKa OCHOBHBIX BU10B y‘lBﬁHOﬁ ACATECJIBHOCTH CTYICHTOB

Conepxanue 00yyeHust

XapakTepucTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH CTY/ICeHTOB (Ha
YPOBHE YUeOHBIX /1eiiCTBHI)

Bakueiinime
XHUMHYEeCKHe MOHATHS

YMeHue gaBaThb OIpEAEICHUE U ONEpUPOBATH CIEAYIOIIMMH XH-
MUYECKUMHU TOHATUSAMU: BEIIECTBO, XUMHUYECKUH DJIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCHUTEJIbHBIE AaTOMHAs M MOJIEKYJIIpHas MaccChl, MHOH,
JUIOTPOIHSI, W30TOIBI, XUMHUYECKas CBSA3b, JJIEKTPOOTPHULIATEIBHOCTb,
BAJICHTHOCTh, CTENEHb OKUCIEHHS, MOJIb, MOJSpHAas Macca, MOJSPHBIN
0o0beM  Tra3000pa3HbIX  BEIIECTB, BEUIECTBA  MOJEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, PAacTBOPHI, 3JIEKTPOIUT U HEIIEKTPOJIHT,
NEKTPOJINTUYECKAsT JUCCOLMALUSA, OKHUCIUTENb M BOCCTAHOBUTEIND,
OKHCIICHHME U BOCCTAHOBJICHHE, TEIUIOBOM 3P QEKT peaklHH, CKOPOCThb
XUMHUYECKON PEAKIUM, KaTallu3, XUMUYECKOE PaBHOBECHUE, YIJIEPOJHBIN
cKeJeT, QyHKIMOHAJIbHAS TPYIINa, H30Mepus, TOMOJIOTUs

OcCHOBHBIE 3aKOHBI
XUMUH

@opMynHpOBaHUE 3aKOHOB COXPAHEHHUS MacChl BEUIECTB M MOCTOSHCTBA
COCTaBa BEUIECTB.

VYcraHoBKa NMPUYMHHO-CIEACTBEHHOM CBSI3U MEXY COACPKAHUEM 3THX
3aKOHOB U HANMCAaHUEM XUMHUYECKHX (OpMYJT M ypaBHEHHU. YCTaHOBKa
SBOJIIOMOHHOM  CYIIIHOCTH  MEHJEJIEEBCKOM U COBPEMEHHOM
dbopmynupoBok  mepuomuueckoro 3akona JI. WM. Menneneesa.
OObscHeHre (HU3HUUECKOTO CMBICTIA CUMBOIIMKH MTEPUOTNIECKON TaOIUIIbI
xumuyeckux oanemerToB J[. M. MennaeneeBa (HOMEpPOB DIIEMEHTAa,
Mepuo/ia, TPYNIbl) U YCTAHOBKA MPUYMHHO-CIEACTBEHHON CBSI3H MEXKIY
CTPOEHUEM aTOMa M 3aKOHOMEPHOCTSIMU U3MEHEHHUSI CBOWMCTB AJIEMEHTOB
1 00pa30BaHHBIX UMU BEIIECTB B MEPUOAX U TPYIIAX.

XapakTepucTuKa SJEMEHTOB MalblX M OOJBIIMX TMEPHOIOB IO HX
nonoxeHuto B Ilepuoanueckoii cucreme /[. 1. Menaeneena

OcHOBHBIE TEOPUH
XHUMHUH

VYcranoBka 3aBHCHMOCTH CBOMCTB XHMMHYECKHX BCIICCTB OT CTPOCHUA
aTOMOB 06p2l3y}OH_II/IX nX XHMHYCCKHUX OJICMCHTOB. XapaKTepI/ICTI/IKa
BaXHEHUIIIUX THIIOB XHMMHYECKHX CBSI3€H M OTHOCHTCIHFHOCTH JSTOH
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THUIIOJIOTHH.

OOBsicHEeHHE 3aBUCUMOCTH CBOWCTB BEILECTB OT UX COCTAaBa U CTPOCHUS
KPUCTAININYECKUX PEIIETOK.

@OopMyJIMpOBKa OCHOBHBIX IIOJIOXKECHUH TEOPUM AJIEKTPOJIUTUYECKON
JUCCOLMALMHU U XapAKTEPUCTUKA B CBETE 3TON TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COoeIuHEHUH. DOpMyIMpOBKa OCHOBHBIX
IIOJIO)KEHUH TEOPUU XUMHYECKOIO CTPOCHHs OPraHUYECKUX COCAVHECHUN
U XapaKTEpUCTUKA B CBETE 3TOM TEOPUU CBOWMCTB OCHOBHBIX KJIACCOB
OpPraHUYECKUX COCAVHECHUN

Ba:kHeiinue BemecTsa u
MaTepHaJIbI

XapakTepucTrKa cocTaBa, CTPOEHUsI, CBOMCTB, MOJYyUYECHUS] U TPUMEHEHUS
BakHenmux metawioB (1A u II A rpynm, amoMuHHs, Xele3a, a B
€CTeCTBEHHO-HAy4YHOM MpOoQUIe M HEKOTOPbIX O-3JIEeMEHTOB) M HX
COCTMHEHUM.

XapakTepucTrKa cocTaBa, CTPOEHUsI, CBOMCTB, MOJYyUYECHUS U TPUMEHEHUS
BaxkHeimux HemeramwioB (VIIL A, YHA, V1A rpynn, a Takxke a3ora u
docdopa, yriaepoma W KpPEMHHUS, BOJOPOJA) U WX COCAMHCHHUHU.
XapakTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOTYYCHHS U IPUMEHEHUS
BOKHEWINIMX  KJIACCOB  YIJIEBOJOPOAOB  (QJIKAaHOB, IIMKJIOAJIKa-HOB,
QJIKEHOB, AalKMHOB, apeHoB) M HMX Haubolee 3HAUYMMBIX B
HapOJHOXO3SMCTBEHHOM  IJJaHE  NpeACTaBUTENIed.  AHaloruyHas
XapaKTepUCTHKAa BaXKHEUIIMX  MpeICTaBUTENed  APYTUX  KJIacCOB
OpPTaHWYECKUX COCIMHEHUH: METaHOJIa M JTAHOJA, CIOXKHBIX 3(UPOB,
KHUPOB, MbLJI, aJbAeTUAOB ((hOopMaNbIETHIOB U alleTalbAerHa), KETOHOB
(arretona), KapOOHOBBIX KHUCIOT (YKCYCHOM KHCIJIOTHI, JUIsI €CTECTBEHHO-
HAayyHOrOo Mpoduis MpeAcTaBUTEIeH JIpYruxX KIACcCOB  KHCIOT),
MOHOCaxapuJ0B (TJIIOKO3BI), AMCaxa-puaoB (caxaposbl), MOJUCAXAPUIOB
(kpaxMama W UEIIIONO03bl), AaHWIWHA, aMUHOKHUCIOT, OEIKOB,
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, KAy4yKOB, IJIACTMACC

XHUMHYEeCKHH A3BIK U
CHUMBOJINKA

Ucnonb3oBanue B y4eOHONH U mpodeccHoHaNbHON AeITeTbHOCTH
XAMHYECKUX TEPMHUHOB U CUMBOJIMKH.

Ha3Banue u3y4eHHBIX BEIIECTB IO TPUBHUAIBHOM WJIM MEXKIYHAapOJIHOH
HOMEHKJIATYpPE M OTPAXKEHHE COCTaBa ITUX COCAMHEHUHA C MOMOIIBIO
XUMHYECKHUX (HOPMYIL.

OTpaxkeHHEe XUMHUYECKHUX TMPOIECCOB C TOMOIIBI0 YpaBHEHUH XUMHU-
YECKUX PEeaKLi

XuMHYeCcKHe Pe€aknuu

OObsicHEHHE CYIIHOCTH XMMHYecKux mpoueccoB. Kiaccuduxamms
XUMUYECKUX PEaKUMd MO pa3IMYHbIM NpPHU3HAKAM: YHCIY U COCTaBy
MPOAYKTOB M pPEareHToB, TerioBoMy 3¢ dexTy, HampaBieHHio, ¢ase,
HaJUYMIO KaTaau3aTropa, W3MEHEHUIO CTENEHEW OKHUCIEHHUS 3JIEMEHTOB,
00pa3yromux BemecTBa.

YcTaHOBKa MPU3HAKOB OOIIETO U PA3UYHOTO B TUIIOJIOTUU PEAKIUN st
HEOpraHu4YecKod W opranuueckor xumuu. Kiaccudukammsi BemecTts u
IIPOLIECCOB C TOYKM 3PEHUS OKHUCIIEHUsA-BOCCTaHOBJIEHMs. CocTaBiieHue
YpaBHEHUN PEAKIMK C OMOIIBIO METO/1a AJIEKTPOHHOTO OasaHca.
OObsicCHEeHHE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEAKITUH U MOJI0KEHUS
XUMHUYECKOT0 PABHOBECHS OT Pa3IMUHbIX (PaKTOPOB

XHMHYECKHIl  JKCIepH-

BrinonHeHrne XUMHYECKOTO OKCIICPUMCHTA B IIOJJHOM COOTBCTCTBUH C
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MEHT

npaBuUiiaMu 0€30TTaCHOCTH.
HaGmionenue, ¢uxcanus W ONHUCaHHE pPe3yJIbTaTOB MPOBEIECHHOTIO
HKCIIEPUMEHTA

XumMunuyeckass HHpopma-
nus

[IpoBeneHue CcamMOCTOSITENILHOTO TIOMCKA XUMHUYECKOW HWHMOpManuud ¢
WCIOJB30BAHUEM  PA3JIMYHBIX  MCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
W3JIaHuHM, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB VHTepHeETa).
Hcnonp3oBaHre KOMITBIOTEPHBIX TEXHOJOTHH It 00pabOTKH | Iepesadn
XUMHYECKON MHPOPMAIIH U €€ TIPEJCTABICHUS B PA3JIMYHBIX (hopMax

Pacuerni
XHMHYECKHM
dbopmyaam

H YPABHEHHUSAM

mo

YcTaHOBKa 3aBUCMMOCTH MEXKAY KAayeCTBEHHOW W KOJIMYECTBEHHOU
CTOPOHAMHU XHWMHYECKUX OOBEKTOB W IMPOIECCOB. PelieHne pacueTHBIX
3a/1a4 10 XUMUYeCKUM GopMyiaM U ypaBHEHUSIM

IIpodunasHoe u mnpodec-
CHOHAJIbHO 3HAYMMOE
cojep:KaHue

OObscHeHrnEe XMMHYECKHUX SIBJICHUH, MPOUCXOAAIIUX B MPUPOJIE, OBITY U
Ha IPOU3BOJICTBE.

OrnpeneneHne BO3MOKHOCTEM NMPOTEKaHUSI XMMUUYECKHUX MPEBPALIEHUN B
Pa3JIMYHBIX YCJIOBUAX.

CobmroieHue mpaBuil HKOJIOTMYECKH TPAMOTHOTO IOBEACHUS B OKpY-
JKaroUIen cpene.

OueHka BIMAHHUS XUMUYECKOTO 3arpsA3HEHHUs OKpYXarolled cpelapl Ha
OpTraHHW3M 4YEJIOBEKAa W JPYrue *KUBbIe opranu3mbl. CoOI0IeHNE TIPaBHIT
Oe3omacHOro oOpallleHuss ¢ TOPIOYMMU U TOKCUYHBIMU BEILECTBAMH,
nabopaTopHbM oOopynoBanueM. [loAroToBka pacTBOPOB 3alaHHOMN
KOHIIEHTPAIlMU B OBITY U Ha MPOU3BOJICTBE.
Kputnueckass oreHka J0CTOBEPHOCTH
MOCTYNAIOIIEH U3 pa3HbIX HCTOUHUKOB

XUMUAYECKOH  HuH(pOpMaIum,

)
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3. YCJIIOBHUSA PEAJIM3ALIUNU ITPOI'PAMMBI TUCHUITVINHBI

3.1. TpeGoBaHus K MUHUMAJIBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecne4YeHU o
Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMUYHS Y4eOHOTO KaOWHETa XUMHUU.
Oo6opynoBanue y4eOHOr0 KaOuHeTa:

Mebenv u cmayuonapnoe 000pyoosanue: JI€MOHCTPAIMOHHBIA CTOJI, JOCKa
ayAMTOpHAs, KHIDKHBIA mKkad, mkad s XUMUYECKUX PEaKTHBOB, IIKa( A XUMHYECKOU
nocyasl, ceid, mkad BHITSHKHON, MOMKa yHHBEpcaibHasi, CTOJ JUIsl BECOB, CTOJ JUIsl PUOOPOB,
CTOJI IIPETI0/IaBaTeNIbCKUM, CTOJ JIAOOPATOPHBIN, CTOJ /7S JTAOOPaHTa, CTOJ I KOMIBIOTEPA, CTYI
Ui TabopaHTa, CTyJ Uid MpernojaBarens, TadypeTka jgabopanTta, TyMm0a C SIIMKaMU U ABEpLEH,
mKad — CTeIax, KOMIBIOTEP C IPUHTEPOM, SKpaH.

Jlabopamopnoe o6opyoosanue, annapamsl u npudOOPsL: XOJIOIUILHUK OBITOBOH, IIKad
CYUIWIbHBIN, OTHETYIINTENb, KOHTEHHEP AJI1 PEYHOro IECKa, EMKOCTH JUIsl TUCTHILIMPOBAHHOU
BOJBI, IITATHBBl METAIJIMYECKHE, OCHAIlleHHble HaOopaMy JAmOK W KOJel, CYIIMIKa JUJIs
CTEKJIIHHOM IIOCY/IBI.

Jlabopamopusle npunaonexdcHocmu u 1a60pamopHas nocyoa: anrtedka IJisg OKa3aHHs
MEepBOM MEIMIMHCKOW TOMOIIM TPU 0KOTax, Mopes3ax, Oymara MHIMKATOpHAas yYHHBEpCaJbHas
(100 monocok), 6ymara ¢uiIbTpoBalibHAsA, BaTa TMIPOCKOMUYECKAsl, BEIPO IMOJHUITUICHOBOE C
KPBILIKOMW, IepKaTeN sl TPOOMPOK, epIIl IMOCYAHBIHN, epIll MPOOUPOUHBINA, KapaHaall U3 BOCKa 10
CTeKITy, HA0Op XO3SIMCTBEHHBIX HMHCTPYMEHTOB, NAJIOYKH CTEKJISHHBIC, MHUHIET, MPOOKH
pe3UHOBBIE (Pa3HOTO JMaMeTpa), PE3WHOBHIC IIEPUATKH, CETKa acOecToBas MeTauTMYecKas,
CIHUpPTOBasi TOpeNka, TPYOKu CTekisHHble (d=4MM), mTaTUBBl 11 TpoOupok Ha 10 rHe3n,
IIMATeId METAJUTMYECKHE, JIOKKHM IUIACTMACCOBBIC JISi CBHITYYUX TMPOIYKTOB, MHKPOIIIATENb,
npobupku nabopatopubeie (10Mi), cTakaHbl XHMHYECKHe C HOcMkoM (50 m™i1), cTakaHbl
xumuueckue ¢ HocukoM (100 mi), crakanbl xumuueckue co mkaaon (400 mit), KoaObl KOHUYECKHE
Opnenmeiiepa (250 mu1), BOPOHKA CTEKJISTHHAs KOHMYECKas, OFOKC, CKJISHKH [IJIi PEaKTHUBOB,
OKCUKATOp, KOJOBI TUIOCKOAOHHBIE (250 wmur), komObl mockomoHHbIE (500 M), KOJOBI
IJIOCKOZIOHHBIE co mmudom (250 mut), KoaObl IIIOCKOAOHHBIE co mutudom (500 mi), crekna
YacoBbl€, KPUCTAJUIM3AaTOp, NpeIMeTHbIe cTekia, (apdopoBas uyamia, crynka (apdopoBas c
MECTUKOM.

Y4yeOHO-HAIISIIHbIE IOCOOUS

1. IlmockocTHbIe cpeacTBa OOydeHMs: TaONWIBI, IUIAKaThl, CXeMbl, auarpamMmmbl OObEeMHBIE
BOCIIPOU3BE/ICHUS HATYPAITbHBIX 00BEKTOB: MOJENN

2. KoMmbroTepHbie TporpaMMsbl (00ydaroniie 1 KOHTPOIUPYIOLTHE)

3. BuneopuiibMel, crnaiin — npe3eHTaum.

S —
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3.2. HundopmaunoHHoe odecrnieyeHue 00yUeHHs
Ilepeyenr pexoMeHayeMbIX Y4yeOHbIX H31aHuil, WHTepHeT-pecypcoB, NONOJHHTEIbHOM
JINTepaTypsbl
OcCHOBHBIE HICTOYHHUKHU

st o0yqaromuxcest

OcHoBHasi JInTeparypa
1. A. C. Eropos., Xumus 11 KoJiemKei,, u3 —Bo «KuoPyc». — M. 2020r — 555c.
JonoJHUTe/IbHAA JTUTEPATYypa

1. Bpyonesckuii A. U, Xumus. Bech mkonbubiid Kypc. 2020,u3- Bo «Dennke», M. 485¢

2. I'abpuensn, O.C. Xumus [Teker] : yue6.1s 11 k1. oOmieoOpazoBar. yUpexaeHUN ¢ yriryo.
m3yuenueM xumuu / O.C. I'abpuensa u ap. — M., 2020. — 424 c.

3. T'abpuensn, O.C. IlpakTukym mo oOuieli, Heopranuueckoil u opranudeckoit xumun [Tekcr] :
yae0.nmocobue mis cryn. cpea. npod. yued. 3aBenenuit / ['abpuensa O.C., OctpoymoB WN.I'.,
Hopodeera HM. — M., 2017. — 192 c.

4. T'abpuensn, O.C. Xumus B TecTax, 3aaa4ax, ynpaxkaeHusx [Tekcr] : yueb.mocobue aist CTy/.
cpen. npod. yaeousix 3aBeneHui / O.C. I'abpuensu, [.I'. JIpicoBa. — M., 2017. — 304 c.

5. I'abpuensan, O.C. Xumusa. 10 knace. [Ipodunbhusiii ypoens [Tekcer] : yued.issobmeodpa3zoBart.
yupexaenuii / O.C. I'abpuensu u ap. — M., 2020. — 320 c.

6. I'abpuensn, O.C. Xumus. 11 xnacc. [Ipodunbnseiii yposens [Tekcr] : yue0.anso6meo0pa3oBar.
yupexaenuit / O.C. I'abpuensn, I'.I".JIsicoBa. — M., 2020. — 400 c.

7. T'adpuensn, O.C. Xumus: oprad. xumus[Tekcr] : yue6. mias 10 ki, obmeoOpazosar.
yupexaeHuit ¢ yrayou. nydenuem xumuu / O.C. T'abpuensH, U.I'. Octpoymos, A.A. Kapuosa. —
M., 2055. — 368 c.

8. T'abpuensn, O.C. Emunbiii rocymapcTBeHHbIN 3k3ameH: Xumus [Tekct] : ¢0. 3agaHuil u
ynpaxknenuii / I'abpuensn, O.C., Bonosuk B.B.. — M., 2004. — 136 c.

9. l'abpuensu, O.C.Xumus B TeCTax, 3a/1a4ax 1 yrnpaxHeHusx [Tekcr] :
yueb.mocobue / 'abpuensa O.C., JIsicoBa I'.I'. — M., 2019. — 416 c.

Jus npenogasaresiei

1. Apmanckuii, E.A. MeToauka o0yuyeHuss XMMHH B KJlaccaX T'yMaHUTapHOIO
npoduis [Teker] / E.A. Apmanckuit. — M., 2018. -176 c.

2. I'abpuensn, O.C. Xumus a1 npenojasarens [ TekcT] : Mmeronudeckoe nocooue

/ T'abpuensn, O.C. JIsicoBa I'.I'. — M., 2019. — 176 c.

3. I'abpuensn, O.C. HacronpHast kaura yuutens xumun 10 knace [Teker] / O.C.
lNabpuensu, N.I'. OctpoymoB — M., 2016. — 536 c.

4. I'abpuensn, O.C. HacronpHas kaura yuurtens xumuu 11 knace [Teker]: B 2 4. /

O.C. Tl'abpuensu, I'.I'. JIsicoBa, A.I'. BBenenckas. — M., 2017. — 320 c.

5. I'abpuensu, O.C. Xumus mis npenogasarens [ Tekcr]: yaeOHO-MeToInuecKoe
nocobue / O.C. I'abpuensn, ['.I'. JIeicoBa. — M., 2016. — 208 c.
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4.1. KoHTpPOJIb U OLICHKA Pe3yJIbTATOB 0CBOCHHS 0011€00pa30BaTeIbHOM
AUCHUNIMHBI

KoHTpoub 1 OlLleHKa pe3ysIbTaToOB 0OyUYEeHHUsI OCYIIECTBISETCS MPENOoiaBaTeiIeM B IIpoIecce
MPOBEACHUSI MPAKTUYECKUX 3aHATHH M Ja0OpaTOpHBIX paboT, TECTUPOBAaHUS, a TaKKe
BBITTOJIHEHUS] 00YUYaIOMIMMUCS WHIUBHIYyaIbHBIX 33JaHUH, TPOSKTOB, HCCIe0BaHUM. Pe3ynpTaTsl
o0y4yeHHs ONpEeAEISIOT, YTO OOydaromuecss AOJKHBI 3HATh, IOHUMATh U J€MOHCTPUPOBATH I10
3aBEPILIECHUH U3YYEHHs TUCLIUILIMHBL.

Jns hopMupoBaHMsl, KOHTPOJII U OLEHKH PE3yJIbTaTOB OCBOEHUS y4eOHOM JMCIUILIUHBI
UCIOJIb3YeTCsl CUCTEMa OLIEHOYHBIX MEpOINPHUATUM, NPEACTaBisAtomas co00i KOMIIJIEKC y4eOHBIX
MEpOTPUSTHIA, COTJIACOBAaHHBIX C pe3yiabTaTaMH OOy4eHUs W CHOPMYITHPOBAHHBIX C YYETOM
OI'OC COO (mpenmerHsbie pe3yapTaThl o guciumuinbae) u @I'OC CIIO.

Ne Monyar / Paszen PesyabTaT 00yuenus OueHo4yHbIe MepONIPUATHS OK
/ Tema
| |OcHoBHOI MoayJIb
1 [Pa3gea 1. @DopmMyJanpoBaTh Ha30BbIe
OcHoBBI MOHATHSA U 32KOHbI XUMHH
CTPOCHHS
BellecTBa
1.1 |Crpoenue atomoB [CocTaBIATh XUMUYECKHE 1. Tect «CtpoeHue aToMoB OK 01
XUMHUYECKHX (bopMyIbl coeTMHEHMH B XUMHUYECKHX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUH CO CTENEHBIO |[IPUPOAA XUMUUECKOMN CBSI3H».
npupojaa OKHCIICHHS] XUMUYECKHX 2. 3aauu Ha COCcTaBJIEHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX GOpMYIT
CBS3U BaJICHTHOCTH U JIByXaTOMHBIX COCIMHEHUI
AIIEKTPOOTPHULIATEIBLHOCTH  |(OKCHIOB, CYIb(PHUAOB,
TUAPUAOB U T.IL.).

S —
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Ne Monyas, / Pasnen Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
1.2 |[lepuonmueckuii |XapakTepu3oBaTh [IpakTuko-opuentupoanuble |OK 01
3aKOH U TaOJHIa |XMMHYECKHUE DJIEMEHTEI B TEOPETUUYECKUE 3aaHus Ha OK 02
J.W. MenaeneeBa |COOTBETCTBHUU C X XapaKTePU3aALUI0 XUMHUYECKUX
ITOJIOKEHHEM B 9JIEMEHTOB: «MeTtaminyeckue /
MEPUOJUYECKON CUCTEME HEMeTaJlJINYECKHUE CBOMCTBA,
XAMHYECKHX DJICMCHTOB 3JEKTPOOTPULIATEIHLHOCTD U
1. Menneneesa CPOJCTBO K JJIEKTPOHY
XHUMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJIO’KEHUEM B MIEPUOIUUECKOMN
CHCTEME XMMHYECKUX
anemeHToB .. MeHnaeneeray.
2 |Pazgen 2. CocraBasath ypasHenus u |KonrposabHas padora
XuMHYecKHe CcXeMbl XHMHY€CKHX «CTpoeHue BemecTsa u
peakuuu peaxuuii XHMHYECKHEe peakium»

S —
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Moayas / Paznen

OKHCJIUTEIILHO-
BOCCTaHOBUTEIILHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0Opa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJICKCOB
TIOMHUHHUS M [UHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

pasnoxeHusi, 0OMEHa U PeaKIui
C y4acTHEM KOMILIEKCHBIX
coeuHEHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
AJTIOMUHUS U [IUHKA);

— OKHCIINTEILHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN C
HCIOJIL30BAHUEM METOA
3JICKTPOHHOTO OajaHca;

— C y4acTHEeM KOMILIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUAPOKCOKOMILUICKCOB ITUHKA U
QITIOMUHHUS).

2. 3ajauym Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
pEaKIMK COSTUHEHUST; MaCCOBOM
WU 00BEMHOM JOJIM BBIXOJa
MPOIYKTa PEAKIMH COSTUHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHHI T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOJTHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CIIM OJTHO U3 BEIIECTB JIaHO B
BHJIE PACTBOPA C OMPEICICHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIIECTBA.

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
2.1 |Tunst CocraBisTh peakuuu 1. 3ajaun Ha cocTaBiieHUE OK 01
XUMHYECKHUX COCIMHEHUS, PAa3NIOKEHUS, |ypaBHEHUU peaKIiuii:
peaxui oOMeHa, 3aMellleHus, — COCMHEHMS], 3aMEeILeHUS,
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
2.2 |Dnexrponutryueck |COCTaBIsATh ypaBHEHHS 1. 3ajaHus Ha cocTaBJIEHUE OK 01
ast AMCCOIMAIINS U | XUMHUYECKUX PEaKINH MOJICKYJISIPHBIX U MOHHBIX
WOHHBIN OOMEH  |MOHHOTO OOMEHa C peakuuii ¢ yyacTueM OKCHIOB,
y4acTUEM HEOPraHWYEeCKUX |KUCIIOT, OCHOBAHMM U COJIeH,
BEIIIECTB MOHHBIX PEaKIUi Tuposn3a
COJIEH, YCTAaHOBJICHUE
M3MEHEHHSI KUCIOTHOCTH CPEIbl.
2. JlaboparopHas pabota
«Peakuuu ruposnsza.
3 |Pa3gen 3. HccnenoBarb crpoenue u (Kontposabhas padora
Crpoenne u cBoiicTBa «CBOlCTBa HEOPraHUYECKUX
cBOlicTBa HEOPraHMYeCKHX BeleCTB |BellecTB)
HEOPraHMYecKuXx
BelleCTB
3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «Homenknarypa u OK 01
HOMEHKJIaTypa U |HEOpraHMYeCKHEe BEUIECTBA |Ha3BAaHUE HEOPTaHUYECKUX
CTpOCHHE B COOTBETCTBUU C UX BEIIECTB UCXOJIS U3 UX
HEOPTraHMYECKUX |CTPOCHUEM XUMHAYECKON (POPMYITBI HITH
BEIIIECTB COCTaBJIEHUE XUMHUYECKOU

(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA I10 MEXAYHAPOIHOU
WU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MaccOBOM
704 (Macchl) XUMUYECKOTO
3JIeMEeHTa (COeAMHEHNS) B
MOJIEKYJIe (CMecH).

3. lIpakTuyeckue 3aganus 1Mo
KJIacCU(UKallU1, HOMEHKJIAType
U XUMHUYECKUM (popmynam
HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTnyeckue 3a1aHus Ha
OnpeAeIeHue XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUAa XUMHUECKOH
CBSI3M U TUIA KPUCTAJUINYECKOM
PEILIEeTKH.
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

3.2 |Dwusuko- YcranaBnuBaTh 1. Tect «Ocobennoctn OK 01
XUMHYECKUE 3aBUCUMOCTH (hU3HKO- XUMHYECKHUX CBOMCTB okcuaoB, |OK 02
CBOICTBA XUMHUYECKUX CBOMCTB KHUCJIOT, OCHOBaHUH,

HEOPraHMYECKUX |HEOPraHMYECKUX BEIIECTB |aM(OTEPHBIX THAPOKCHIOB U

BEIIECTB OT CTPOEHUSI aTOMOB U coneii».

MOJIEKYJI, @ TAaK)Ke TUTIa 2. 3agaHus Ha COCTaBJICHUE
KPUCTAJUIMYECKOW PELIETKU |YPAaBHEHUM XUMHUYECKHUX

peaKuuii C y4aCTUEM NPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEIIECTB: OKCHUIOB METAJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHUCJIOT, OCHOBaHUH U
aM(}OTEepPHBIX THAPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
Y CIIOCOOBI MOTYYEHHUS.
3. [IpakTUKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/IaHus Ha
CBOICTBaA U MOJTyuYeHUE
HEOPTraHWYECKHUX BEILECTB.
4. JIaboparopnas padoTa
«CBoMCTBa METAJIJIOB U
HEMETAJIOBY.

3.3 |[IpomsBoxacTBO Ob6ocHoBbIBaTh 3HaueHue u |l[IpakTuko-opuentupoannsie  |OK 01
HEOpPraHUYECKUX |[IPUMEHEHHE 3a/laHus IO COCTABIICHUIO OK 02
BEIIECTB. HEOPTraHWYECKHUX BEIIECTB B |[XMMHYECKUX PEAKIIHH C
3HavyeHue U OBITOBOM U Y4aCcTHEM HEOPTaHMYECKUX
MIPUMEHEHUE B MIPOU3BOJCTBEHHOMN BEILECTB, UCIOJIb3YEMBIX IS UX
OBITY U Ha JESITENIbHOCTH YeOBeKa UX |MIeHTU(DUKALIUN U
MIPOU3BOJICTBE (U3UKO-XUMHYECKUMHU MIPOMBIIIIJIEHHBIX CIIOCO00B

CBOMCTBaMHU MOJTYyYEHHUSI.

4  |Pa3nen 4. HccaenoBars crpoenue n | KonrposabHasi padora
Crtpoenne u cBoiicTBa oprannvyeckux |«CTpoeHHe M CBOICTBa
cBoiicTBa BellecTB OpPraHu4yecKuX BellecTB»
OpPraHu4ecKux
BellecTB
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
4.1 |Knaccudukanms, |KnaccudunumponaTsb 1. 3ajaHus Ha cocTaBJIEHUE OK 01
CTpOEHUE U OpraHMYECKHE BEIECTBA B |HA3BAaHUM OpPraHNYEeCKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEAMHEHUH 110 TPUBUATIBHON
OpPraHUYECKUX CTPOCHUEM WIN MEXIYHapOIHOU
BEIIIECTB cUCTeMaTHYeCKOn
HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIECHUE
IIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3aauu Ha onpeeeHue
npocTeiiien hopMyIbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOI'O COCTaBa
(B %).
4.2 |CgoiicTBa VYcranaBiuBaTh 1. 3ajaHus Ha cOocTaBJIEHUE OK 01
OpPraHUYECKUX 3aBUCUMOCTH (PH3HKO- YPaBHEHUI XUMUYECKUX OK 02
COCIMHEHU I XUMHYECKHX CBOKCTB peakuil ¢ ydacTueM

OPraHu4YCCKuUX BCIICCTB OT
CTPOCHUA MOJICKYJI

OpPraHMYECKUX BEIIECTB Ha
OCHOBAHHUU UX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peakui, WITIOCTPUPYIOIIHNX
XMMHYECKHUE CBOMCTBA C YUYETOM
MEXaHWU3MOB MPOTEKAHUS
JAHHBIX peakluii u
TEHETUYECKOM CBS3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3a1a4uu Mo
YPaBHEHUSIM PEAKIIMM C
y4aCTHEM OPTaHHYECKUX
BEIIECTB.

4. Jlaboparopnas padoTa
«ITonydeHnue sTuneHa u
HU3YYEHUE Er0 CBOMCTBY.
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue u |l[Ipaktuko-opuentupoannsie  |OK 01
BEILIECTBA B MIPUMEHEHNE OPraHUYECKUX |3aJaHus 10 COCTABICHHIO OK 02
AKHU3HEIEATENILHOC |BEILECTB B OBITOBOM U XUMHUYECKHUX peakuii ¢
TH YeJIOBEKa. IIPOM3BO/ICTBEHHOMN y4acCTHEM OpPraHUYeCcKuX
[Tpon3BOACTBO U |I€ATEIILHOCTH YEJIOBEKA UX |BELIECTB, UCIOJIBb3YEMBIX JUI UX
IPUMEHEHNE (U3UKO-XIMHYECKIMH UACHTU(DUKAIIY B OBITY U
OpraHUYECKHUX CBOIcTBaMH IIPOMBIIIJIEHHOCTH.

BELIECTB B
IIPOMBIIIIIEHHOCTH

5 |Pa3zpea S. HccnenoBars paBHoBecue [KoHTposabHas padora
Kunernyeckue U (M CKOpOCTh XUMHYecKHX |«CKOpOCTh XMMHYECKOH
TePMOAMHAMMYEC |peaKI Ui peaKnuy U XUMHYeCKoe
KHe PaBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBats BausiHuE 1. JTaGoparopnas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaluu BBIOOD: OK 02
MPOTEKaHUS pearupyroumx BemecTB 1 |— «OnpeneneHne 3aBUCUMOCTH
XUMHYECKHUX TEMIEPATYpPbl HA CKOPOCTh [CKOPOCTU PEAKIIUU OT
peakuui XUMHUYECKHUX PEAKLIUN KOHIEHTPALMU Pearupyronmx

BEIIECTBY;

— «OrnpeneneHue 3aBUCUMOCTU
CKOPOCTH p€aKkLUU OT
TEMIEPATYPbI».

2. [IpakTuKO-OpHEHTUPOBAHHbBIE
TEOPETUUECKHE 3a/IaHus Ha
aHanu3 (paKToOpoB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKIINH.

5.2 |Tepmonunamuuec |MccnenoBars BIUsiHUE 1. 3anaun Ha pacueTsl TemioBbix |OK 01
KHE M3MEHEeHMs KOHIeHTpauH |3 QexToB xumuueckux peakiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbI U M ONIPEIEICHUE TUIIA PEAKLIUN
IIPOTEKAHUS TeMIepaTypbl Ha cMelleHue |(1mo TerioBomy 3 dekry: sk30-
XUMHUYECKHX XUMHUYECKOT'O PABHOBECHS M SHIAOTEPMHUECKHUE).
peakuuil. 2. IIpakTHKO-OpUEHTHPOBAHHBIE
PaBHOBecue 3a/laHus HA IPUMEHEHHE
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Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
XUMHUYECKUX npuniuna Jle larense pis
peaxui HAXO0X/ICHUs HaIPaBJICHUS
CMeEILIEHUs] PaBHOBECHUS
XUMHYECKON peakly U aHallu3
(hakTOpOB, BIMSIOMINX HA
CMEILEHNE XUMUUYECKOTO
paBHOBECHSI.
3. JIaboparopHas pabota
«3yueHne BIUSHUS PA3THYHBIX
(hakTOpOB Ha CMelleHUE
XUMHYECKOTO PABHOBECHS.
6 |Pa3mex 6. HccaenoBars aucnepcunie | KonrposbHas padora no reme
JucnepcHbie CHCTEMBI «/lucnepcHbie CHCTEMbD)
CHUCTEMbI
6.1 |[ducnepcHbie Paznuuate nctuHHBIE 1. 3agaun Ha NPUTOTOBJICHUE OK 01
CHUCTEMBI U PacTBOPBI, KOJUIOUAHBIE PacTBOPOB. OK 02
bakTopbI NX pacTBOpPHI U 2. IIpakTHKO-OpUEHTUPOBAHHBIE
YCTOHYMBOCTHU rpy0oaucIIepCHbIE CUCTEMBI |pacueTHBIE 3aJaHus Ha
Ha OCHOBE XHMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,
AKCIIEPUMEHTA WCTIOJIb3yeMbIe B OBITOBOW U
MPOU3BOJACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.
6.2 |UccrnenoBanue HccnenoBath pusuko- JlaGoparopHas paboTa (Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA BBIOOD):
JUCTIEPCHBIX pa3IMYHbIX BUJOB — IIpuroroBieHue pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qUCIEPCHBIX
CUCTEM.
7 |Pa3zmea 7. HcciaenoBaTh CBOMCTBA
KavecTBeHHbIE |OPraHUYeCKUX U
peakuuu HEOPraHU4eCcKUX BellecTB
o0HapyKeHUs € UCN0JIb30BaAHUEM
OPraHM4YecKNX U |KauyeCTBEHHBIX pPeaKIuii
HEOPraHu4ecKux
BeLeCTB
7.1 |O6HapyxeHue HccnenoBath kauecTBeHHbIe| 1. JlabopaTopHas pabora (Ha OK 01
HEOPraHMYECKUX |pEaKIMi HEOPTaHUYECKUX |BBIOOP):
KaTHOHOB U BEIIIECTB — AHaIUTUYECKUE peaKluu
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Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
AHHOHOB KaTuOHOB [-VI rpymm;
— AHalMTHYEeCKUE peaklun
AQHUOHOB.
2. IIpakTryeckue 3aaHus Ha
COCTaBJICHHE YpaBHEHHI
peakiuii 0OHapyKeHUs
KaTuOHOB [-VI rpynmn u
AQHUOHOB, B T.Y. B MOJICKYJIIPHOM
Y MOHHOU (opmax.
7.2 |Ob6Hapyx)eHue UccnenoBars kauecTBeHHbie| 1. JlabopaTopHas pabora (Ha OK 01
OpraHUYECKUX peaKkuuy OPraHuYeCKUX BbIOOD):
BEIICCTB COETMHEHUH OTAENbHBIX — KadecTBeHHbIE peakiuy Ha
OTJICTbHBIX KJIACCOB OTJICIbHBIE KIIACChI
KJIACCOB C OpPraHUYECKUX BEIIECTB;
HCIIOJIb30BaHUEM — KavecTBeHHbI#1 aHamu3
KaueCTBEHHBIX OpPraHUYECKUX COCTMHEHHM 1O
peakiuit (O YHKITMOHATILHBIM TPYIITIaM.
2. IlpakTyeckue 3ailanus Ha
COCTaBJICHHE KaYECTBEHHBIX
peakiuii oOOHapyKEeHUS
OpPraHUYECKUX COCTUHEHUM.
Il |[IpukaagHoii Mmoayab
8 |Pa3gen 8. OuenuBarp nocjaeacTeus |3ammra Keica (¢ yuerom
Xumus B ObITY U |OBITOBO U Oyayueil mpogeccuoHaJIbHOM
NMPOM3BOJACTBEHH |NPOM3BOJACTBEHHOI AesITeJIbHOCTH)
0ii 1eAITeJIbHOCTH |1eATeJIbHOCTH YeJIOBEKA C
YeJ10BeKa MO3UIUIA IKOJTOTHYECKOM
0€e30MacHOCTH
Xumus B ObiTy 1 |OuenuBaTh nocnenctsus — |Keiic (¢ yuetom Oymaymeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaATbHON OK 02
W IEATEeIbHOCTH  |IIPOU3BOJICTBEHHOM NeSTeTLHOCTH) OK 04
yeJjioBeKa NeATeILHOCTH UuenoBeka ¢ |Bo3MoskHBIE TeMBI KeHCOB: OK 07

HO3UIINH DKOJIOTHUECKOU
0€e30IMacHOCTH

1. IToTennenune KaUMarTa u
BBICBOOOIK/ICHHE Ta30BbIX
THIPATOB CO JIHA OKEaHa.

2. Bynyume marepuainsl ams
aBHa-, MallIuHO- U
MPUOOPOCTPOCHUS.
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
3. HoBsle maTepuansl ais
COJIHEUHBIX OaTapeil.
4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB.
9.1 |Pa3men 9.1. HNuTepnperupoBarh 3ammra yyeOHo-
HccnenoBanue H |XHMHYECKHUE NMPOLECCH] M [MCCI€I0BATEIBCKOI0 MPOEKTA
XUMHUYECKH i siBJieHus B Onocgepe (c yuerom Oynymieit
aHaJIN3 00beKTOB npo¢ecCHOHATLHOM
ouocdepnbi AesiTeJIbHOCTH)
9.1.1|OcHoBBI BoimonssaTes nonueit mukia - | 1. JlabopaTtopuas pabora OK 01
nabopaTopHOH AKCIIEPUMEHTAIBHOTO «OcHOBBI Ta0OpaTOPHOMH
MIPAKTHKH B HCCJICTIOBAHMSI C PAKTUKN.
npodeccuoHanbH |COOII0ICHIEM MPaBUIT 2. TunoBbIe pacyeTsl MO
BIX JIa0OpaTopusiX |0e30macHOro oOpalleHus C |TeMaTUKe HKCIIEPUMEHTA.
BEIIECTBAMHU U 3. 3aiaun Ha BBHIYUCIICHHE
1a060paTOPHBIM CpEIHEro 3HAYCHHUS
o0opynoBaHuEM JKCIIEPUMEHTAIbHBIX JaHHBIX,
TIOTPEITHOCTH.
4. TlpencraBnenue pe3ysibTaToB
JKCIEPUMEHTA B Pa3JIMUYHON
dbopme (Tabnua, rpadux,
OTYET, TOKJIAJl, MPE3CHTAIH).
9.1.2 | Xumuaeckwii UccnenoBats xumuueckuii | 1. Tect «CBolcTBa U cOCTaB OK 01
aHanu3 mpoO BOJABI |cOCTaB MPOO BOBI BOJIBIY. OK 02
2. 3amanne «XUMHYECKHIT OK 07

COCTaB BOJIbI, TUII BOJIbI U
COCcO0BI ee MPUMEHEHH (¢
WCTIOIh30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpETUUECKHE 3a/laHus Ha
COCTaB BOJBI M CLIOCOOBI
BBIPQ)KEHUS! KOHLIEHTPAIMHA 1
nepecyeT KOHLEHTpaIuii (c
UCIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:
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/T Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
ema

— O4HCTKA BOJBI OT
3arpsi3HCHUM;

— Onpenenennie pH Boabl u ee
KHCJIOTHOCTH;

— OnpeienieHne KeCTKOCTH
BOJIBI U CITOCOOBI €€
YCTpaHEHHUS.

9.1.3 | Xumuueckuii Uccnenosats xumuueckuii |1. Tect «Oprannueckue u OK 01
KOHTPOJIb COCTaB MPOIYKTOB NMUTAHUSI |HEOPraHUYECKHE BEIIECTBA, OK 02
KayecTBa BXOJs11IKE B cocTaB npoaykro |(OK 07
MPOJYKTOB MU TAHUS.

MMUTAHUS 2. IlpakTUKO-OpUEHTUPOBAHHBIC
3a/IaHM 10 KYJIMHApPHOU
TeMaTHKE.

3. JIaGoparopHas padoTta (Ha
BBIOOD):

— OOHapyxeHue HUTPATOB B
MPOJIYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
NUTaHUA HAa HaJM4YKEe YIIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJU4He YTJIEBOJIOB
(kpaxma, IJII0K03a, caxapo3a).

9.1.4 | Xumuueckuit Hccnenosats xummueckuit |1. Tect mo Teme «Xumuuecknii |OK 01
aHaju3 nmpoo COCTaB TPOO MOYBHI COCTaB HEOPTAaHUYECKUX U OK 02
TTOYBBI OpPTaHUYECKUX YIOOPECHHIN. OK 07
2. 3ananue «B3zanmocBs3b
COCTaBa IMOYBbI, TUII IOYBHI U €€
Ha3HAYCHUS».

3. JJaboparopHas paboTta (Ha
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/T Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
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BBIOOD):

— ObGHapyxeHue
HEOPraHUYECKUX MpUMECeil B
npo0ax TMOYBBHI;

— Onpenenenne pH BoaHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U IIEJIOYHOCTH.

9.1.5 |WccnenoBanue HccnenoBath XUMUYECKHH | Y4eOHO-HCCIEIOBATENBCKUI OK 01
00BEKTOB coctaB 00bEKTOB OHMochepsl |IPOeKT B 001acTH OK 02
ounochepsl Ha NMPUMEPE NMPOITYKTOB UCCIIeIOBaHMS O0BEKTOB OK 04
MIUTAHMs, BOJbI U TIOYBBI o6uocgepsl. OK 07
Bo3moxHbBIE TEMBI TPOEKTOB:

1. UccnenoBanue cocraBa
MUHEPATHLHOU BOJIBI U
PEKOMEHIAIUH TI0 ee
HCITIOJIb30BAHUIO.

2. UccnenoBanue
pa3pyLIAOIIErO JeUCTBUA
IIPUPOJHON BOJBI HA
CTPOUTENbHBIE MaTePHAIIBI.

3. CocraBieHue IpoOeKTa
[[BETHUKA/0Oropoja/cana B
3aBUCUMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TTOYB.

4. CocraBieHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEeeII0) B 3aBUCHMOCTH
OT COAEPKaHUSI XUMHUYECKHUX
MaKpO ¥ MUKPORJIEMEHTOB B
MPOJIYKTaX MUTAHUS.

5. UccnenoBanue kauecTsa
MMUTHEBON BOJIBI.

6. Uccnenoanue mpod
BOJIOITPOBOJIHOM BOJIBI HA
MpeAMET YCTpaHEHUS
YKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI
B CEJIbCKOXO03SIMCTBEHHOMN
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Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
JESTEIIbHOCTH.

9.2 (Pa3nen 9.2. HNuTepniperupoBaTh YuebHo-ucciien0BaTebCKHil
HccaenoBanue 1 |XUMHYeECKHeE NMPOIECCHI M |MPOEKT (€ y4eToM Oyayuei
XUMHUYeCKH siIBJIEHUA B TexHoc(pepe npogeccnoHaIbHOI
aHaJIN3 00beKTOB JAesiTeJIbHOCTH)

TexHochepsl
9.2.1|OcHoBBI BoimonasaTe nonuerit mukin - |1. JlabopaTtopuas pabora OK 01
nabopatopHOit AKCIIEPUMEHTAIBHOTO «OCcHOBBI Ta0OPATOPHOI
MPaKTUKH B MCCIIEI0BAHUS C MPaKTUKU.
npodeccuoHanbH |COOTI0ICHIEM MPaBUIT 2. TunoBsle pacueTsl MO

BIX JJAOOPaTOPHSIX

0e30macHOro odparieHus ¢
BEIIECTBaAMHU U
1a00paTOPHBIM
obopyoBaHuEM

TEMaTHUKE YKCTICPUMECHTA.

3. 3amauy Ha BLIYHUCIICHUE
CpEeHEro 3HAYCHUS
9KCIIEPUMEHTAIBHBIX JaHHBIX,
MOTPEITHOCTH.

4. [lpencraBieHre pe3ynbTaTOB
IKCIEPUMEHTA B Pa3IHUHON
¢dopme (Tabnwuia, rpaduk,
OTYET, JIOKJIaJl, IPE3CHTAITHS ).
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9.2.2 | Xumun4eckwii UccnenoBars xumuueckuit | 1. 3agauu Ha onpeneneHue OK 01
aHaju3 npoo COCTaB P00 TEXHUYECKOW |METaJIOB, HEOPTaHUICCKUX OK 02
TEXHUYECKOH BOJIEI AQHUOHOB M OPraHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKON BOJIE
Pa3HOT0 Ha3HAYEHHUS.

2. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUUECKUE 3aaHusl Ha
COCTaB BOJIbI U CITIOCOOBI
BBIPKEHUS KOHIICHTPAIWHA U
nepecyeT KOHILEHTpaIHii (C
UCIIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganne «XUMHYECKUHN
COCTaB TEXHUYECKOM BOJBI, THII
BOJIbI U CITOCOOHI €€
IpPUMEHEHUs» (C
UCIIOJIb30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas padoTa (Ha
BBIOOD):

— Omnpenenenne XJI0puaoB
METOJIOM TUTPOBAHUS B
TEXHUYECKOH BOJIE;

— Onpezenenne )KecTKOCTU
TEXHUYECKOHN BOJBI METOIOM
TUTPOBAHUS.

9.2.3 | Xumuuecknit Uccnenosats conepxkanne |1. Tect mo teme «Xumuueckuii [OK 01
KOHTpPOJIb VIJIEKUCIIOTo Ta3a B BO3AyXe [cocTaB arMocdepHoro Bozayxa [(OK 02
Ka4yecTBa BO3yXa U BO3Ayxa paboueii 30HbD». OK 07
2. [IpakTUKO-OpUEHTUPOBAHHBIE
3a/laHus HA XUMUYECKUI aHaIn3
cocTaBa BO3/yXa.

3. JlJabopaTtopHnas pabota
«Omnpenenenue coaepxKaHus
YTIIEKHUCIIOTO Ta3a B BO3AYXE
TTOMEIIEHUS IKCIIPEecC-
METOZ0M).
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MaTEepHUAIOB CTPOUTEIIHBHO-
pecTaBpalMOHHON
JIeATEIbHOCTH U 1h3aiiHa

Bo3MoxHBIE TEMBI IPOSKTOB:

1. KonTposb kauecTBa
TEXHUYECKOH BOJIbI pa3HBIX
BUJIOB B COOTBETCTBUU C
meroaukamu o 'OCT.

2. Co3nanue AeKOpaTUBHOU
MITYKAaTypKH.

3. [TurMeHTHI B H3ACTUSAX U3
CTEKJIa.

4. VccnenoBanue
pa3pyIIaloIIero JeiHCTBUS BOIbI
Ha CTPOUTEIIbHbIC MaTePUAITBI.
5. OneHka cocTOsTHUS BO3/1yXa
paboyeii 30HBI CIIeIUaTICTa
(TexHomora, CTpOHUTENS | T.1I., C
ydeToM 00J1acTh
npodecCuoHaATBHON
JeSTeTLHOCTH) B COOTBETCTBUU
C HOPMaTHBHBIMHA
JTOKyMEHTaMH.

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

9.2.4 | Xumu4eckwii UccnenoBats npoOsI 1. ITpakTuko-opuentupoBanusie |OK 01
aHaju3 npoo MaTepUaJIOB CTPOUTEIIBHO- |3aJaHUsI IO XUMHUYECKOMY OK 02
MaTepUalioB pecTaBpalmOHHOM aHaJIM3y Mpod MaTepHaliOB OK 07
CTPOUTENILHO- JESTENIbHOCTH U JIU3aiiHa  [CTPOUTEIbHO-PECTaBPAIMOHHOMN
pecTaBpaluOHHON NeSTeNIbHOCTH U JAu3aiiHa.
JESITEIIbHOCTH U 2. JlaboparopHnas paboTta (Ha
nIu3aiiHa BBIOOD):

— U3roroBienune kpacok
(moadop MUTrMEHTOB U
CBSI3BIBAIOIIUX BEILIECTB);

— HccnenoBanue CBOMCTB
BSDKYIIUX BEILECTB HA IPUMEPE
THIca.

9.2.5 |UccnenoBanue HccnenoBath xuMuueckuil | YueOHO-HCCIIEN0BATEILCKUN OK 01
00BEKTOB cocTaB 00BEKTOB IPOEKT B 00JaCTH OK 02
TeXHOC]EpHI TeXHOC(EpHl Ha TPUMEPE  |UCCIIEIOBAaHHUS OOBEKTOB OK 04

TEXHUYECKON BOJBI U TEXHOC(EPHI. OK 07
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4.2 Kputepum olleHUBAHUSA
BOIPOCOB ¥ 3a/1aHUii Il IPOBeAeHM s
MPOMEKYTOUYHOT0 KOHTPOJIA Y4eOHBIX I0CTHKEHUI 00yUalomuxcst

Kpurepnn olieHKM YCTHOT'O OTBETA.

OtMmetka «5»

OTBET MOJHBIN W MPABUIBHBIA HA OCHOBAaHUM M3YYEHHBIX T€OpuH. Matepuas M3JI0KEH B
ONpEACNICHHOW  JIOTUYECKOW  TOCIENOBATeNbHOCTH  JIUTEpaTypHbIM  si3bikoM.  OtBer
CaMOCTOSITEJIbHBIM.

OtMmetka «4»

OTBeT NONHBINA U MPaBWIBHBIN Ha OCHOBaHMM H3y4YEHHBIX TeOpHil. Marepuan u3nokeH B
OTIpeICTICHHON JIOTMYECKOM IMOCIIeJOBaTeIbHOCTH, MPU 3TOM JOMYIIEHbl 2-3 HECYIIECTBEHHbIE
OITMOKH, HCTIPABJICHHBIE 110 TPSOOBAHUIO YIUTEIIS.

OtMmertka «3»

OTBeT MONHBINA, HO MPU ITOM JOMYIIEHA CYIIECTBEHHAs OIIMOKa WM OTBET HEMOJHBIH,
HECBSI3HBIMN.

OtMmeTka «2»

[Ipun oTBeTe OOHAPYKEHO HEMOHMMAHWE YyYallUMCS OCHOBHOTO COJIEp)KaHUs y4eOHOTO
MaTepuasga UiIu JOMYIIeHbl CYIIECTBEHHbIE OIMIMOKH, KOTOPBIC y4yallUiics HE MOXET HCIPAaBUThH
MIPU HABOASIIMX BOIIPOCAX YUUTETIS.

OtMmetka «1»

OTBeT OTCYTCTBYET.

Kpurepun olleHKN DKCIIEPUMEHTAILHBIX VMEHUN.

OtmeTka «5»

PaGora BbIMOTHEHA MONHOCTHIO WM TPABWIBHO, CHENAHBI MpaBUJIbHBIC HAONIONCHUS U
BBIBOJIBI. DKCTIIEPUMEHT OCYIIECTBIICH 1O TUIaHy ¢ ydetoM Th u mpaBun paGoThl ¢ BElIeCTBAMU U
obopynoBanueM. [IposiBiIeHBI OpraHU3aIMOHHO-TPY/IOBBIE YMEHHS.

OtmeTtka «4»

PaGora BbIMOIHEHA MPaBUIIBHO, CHETAHBI MPABUIbHBIE HAONIOIEHUS W BBIBOJBI, HO MPH

3TOM JKCIIEPUMEHT MPOBEJEH HE MOTHOCTHIO, MM JOMYIICHHI CYIIECTBEHHBIC OMIMOKH B paboTe C

BELIECTBAMH U 000PYAOBAHUEM.
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OtmeTtka «3»

PaGora BeIMOTHEHA MPAaBUIIHLHO HE MEHEE YeM Ha MOJIOBUHY, WJIH JIOMYIICHA CYIIeCTBEHHAs
omuOKa B X0JIe SKCIIEPUMEHTA, B 00bSICHEHUH, B 0POpMIICHUH pabOThI, B coOMr01eHuH npasui Th
pu paboTe C BeleCTBaMU U 000pyJ0BaHHEM, KOTOpasi UCIpaBJIeHa 10 TPEOOBAHUIO YUUTEIIS.

OtmeTka «2»

Jomnyiens! a8e (1 601ee) CYIIECTBEHHBIX OIMMUOKU B XOJ€ IKCIEPUMEHTa, B O0BSICHEHUH,
B oopMIieHNH paboThI, B coOmoaeHnn npasui Th npu pabote ¢ BemecTBaMu U 000pyI0BaHUEM,
KOTOpBIE yUalIHiics HE MOXKET UCIIPABUTD MO TPEOOBAHUIO YUUTEIS.

Otmetka «1»

PaGora He BbIIOJIHEHA.

KDI/ITGDI/II/I OLICHKM YMCHHUM pEIIaTh PACUYCTHHIC 3a1aUH.

OtMeTKa «5»
B nmormdeckoM pacCyXACHHHM W PEIICHHHM HET OIMMOOK, 3a/lada penicHa parioHaIbHBIM
cImocooomM.
OtMmeTKa «4»
B normueckom paccyXACHHH U PEIICHUH HET CYNICCTBCHHBIX OIMIMOOK, HO 3ajada pericHa
HEPAIMOHAIBHBIM CITOCOOOM HJIU JIOMYIICHO He OoJiee 2-X HECYIICCTBEHHBIX OIIHOOK.
Otmetka «3»
B noruueckom paccykIeHUU HET CYIIECTBEHHBIX OLIMOOK, HO JOMYIIEHA CYIECTBEHHAsS
olMOKa B MAaTEMaTUYECKUX pacueTax.
OTMeTKa «2»
NmeroTest CymecTBEHHBIC OMMOKY B JIOTHYECKOM PACCYKICHUH U B PEIICHUU.
OtMmeTka «1»

OTtcyTcTBHE OTBETA.

KDI/ITGDI/II/I OLCHKH IMTMCbMCHHBIX KOHTPOJBbHBIX Da6OT.

OtMmeTka «5»
OTBeT NOJHBIN U MPaBUIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
Otmetka «4»
OTBeT HEMONHBIN WK AOMYIIEHO He Oojiee 2-X HECYNIECTBEHHBIX OIIHOOK.
OtmeTtka «3»
Pabota BeImoHEHA HE MEHEe YeM Ha TOJIOBHHY, JIOMYIIEHa OJHA CYIIECTBEHHAs OITHOKa

IIPU 3TOM 2-3 HECYIIECTBEHHBIX.
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OTMmeTKa «2»
PaGora BhINONTHEHA MEHBIIIE, YEM HA MOJOBHHY WU COACPIKUT HECKOJIBKO CYIIECTBEHHBIX
OIIOOK.
OtMmeTKa «1»

PaGora orcyrcTByer.

KDI/ITGDI/IH OLCHKH TCCTOBBLIX Da6OT.

OtMmeTKa «5»

Pa6ora Beimmonnena Ha 90-100%
OtMeTKa «4»

Pa6oTa BeimonHeHna Ha 80-89%
OtmMmeTKa «3»

Pabora Beimosinena Ha 60-79%
OTMeTKa «2»

Pabora Beiosinena medee yeM Ha 60%

S —
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