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PaGouas mporpamma o0OmieoOpa3oBaTenbHOM  y4eOHOH  JAUCHMIUIUHBI <« XUMHS»
pa3paboTaHa Ha OCHOBE:
- depepallbHOTO TOCYIAPCTBEHHOIO 00pa30BATENBHOTO CTaHZApTa CpEIHEro OOIIero
obpazoBanus (manee — @I'OC COQO) (yrBepkaeH mpukazoM MuHHCTEpCTBA O0Opa30BaHUs U
Hayku P® ot 29.01.2016r. Ne50;
- Pexomenpanmii mo opraHu3anuu MOJyYEHHUs CpPEIHEro o0Iiiero oOpa3oBaHMsl B Ipenaenax
OCBOCHMS 00pa3zoBaTEIbHBIX MPOTPAMM CPETHEro MpoQecCHOHATbHOro o0pa3oBaHUS Ha 0Oase
OCHOBHOTO 001Iero oOpa3oBaHHsl C Y4YeTOM TpeOOBaHMI (eAepaTbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M TOJIy4aeMOW MNpodeccHd WM CHEUUATbHOCTH CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHusl (MUChMO JlemapTaMeHTa TOCYAapCTBEHHOW TIOJUTHKHA B
cdepe noaroroBku padounx kaapos u IO Munob6puayku Poccun ot 17.03.2015r. Ne06-259);
- IlpumepHoii mporpamMMmbl OO0IICOOpPA30BATENbHON JUCIUIUIMHBI «XHUMHUS» OJ00PEHHOM
Hayuno-meronndeckum coBetoM Llentpa npodeccuonansuoro oopazoBanust PI'AY «DUPO» u
PEKOMEHJIOBaHHBIA ISl  peajn3allii OCHOBHOM TpodeccMoHanbHON  00pa3oBaTeIbHOM
nporpammbl CI1IO Ha 6a3ze OCHOBHOTrO 00IIEro oOpa30BaHUS C IMOJYYECHHEM CpeIHEro OOIIero
obpazoBanus (mpotokos Ne3 ot 21.07.2015r.).

Opranuzanus-pa3padoTuukK: rOCyJ1apCTBEHHOE ABTOHOMHOE npodeccuoHaIbHOe
oOpa3zoBatenbHOe yupexaeHue « Texandeckuii koutemk uM. B.J1. [Totamosay.

PazpaboTunk:

E.B. T'a3u3oBa, mperojaBaTenb BbICIICH KBaJU(PHUKAIMOHHONW KAaTErOpUU TOCYIAapCTBEHHOTO
aBTOHOMHOT'O MpPO(ECCHOHANIBHOTO 00pa3oBaTeIbHOro yupexjaeHus «TexHudeckuil Kouuiek
um. B.JI. IToTamoBa.
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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JTACIHUILIMHBI «XUMMST»

1.1. MecTO IMCHUIIIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHON NPOrPaMMbI:

OO6mieoOpa3oBaTenpHas AUCIUIUIMHA «XHUMHS»  SBISICTCS  00S3aTEIBHOM  YacThIO
0011e00pa30BaTeIbHOTO MMKIJIA 00pa3oBaTeNbHONU MporpamMmbl B cooTrBercTBUM ¢ PI'OC mo
crnenuanbHocTd  15.01.05 Cpapuuk (pydyHOM # YacTHYHO MEXaHU3MPOBAHHOW CBapKu
(HarIaBKH).

TpynoeMKOCTh TUCHUIUITMHBI «XHUMHS» Ha yriayOjleHHOM ypoBHe cocrtaBisier 108 daca,
U3 KOTOphIX 68 uwaca — 6a3oBbI Moxynb (7 pa3zenoB) u 40 yaca — NpUKIATHOH MOIYynb (2
paznena), BKJIIOYAIOIIU I MPaKTUKO-OPUEHTUPOBAHHOE coliep’)KaHue, YCHJIMBAIOIIEe
npopHIBHYI0 COCTAaBIISIONIYI0O IO KOHKPETHOH mpodeccur WU CIeUaTIbHOCTH.

[Ipuknagnoit Momynb BKIOYaeT jaBa pasfena. Pasmen 8 «Xumus B OBITY |

IPOM3BOJICTBEHHOH JIEATEIIBHOCTH  YEJIOBEKa» peanu3yercs Ui Bcex
npodeccuit/CriennaTbHOCTE  Ha  Marepuajge  KeHCOB, CBS3aHHBIX C  OKOJOTHYECKOU
0€3011aCHOCTHIO U OLICHKOM IIOCJIEICTBUI OBITOBOM M NPOU3BOACTBEHHOU
NeSITeNIbHOCTH, 1o OTpaciisM Oymyuieit npodeccuoHanbHOM NeSITeIbHOCTH
00yJaromuxcs.

Tematuka pazgena 9 BappupyeTcs 10 00BeKTy Oyaymed mpodeccrnoHaIbHOM
NeSITeIbHOCTH  CTYAGHTOB —  Ouocdepa  (KUBBIE  OpraHM3Mbl) WIM  TexHochepa

(TEXHOIOTHYECKHE OOBEKTHI):

[lepron oOydyeHWs W pacmpefesieHHe MO CeMecTpaM OIpenersieT o0pazoBaTeIbHAS
OpTraHM3aIUs CaMOCTOSTEIBHO, C YYETOM JIOTUKH (DOPMHPOBAHHS MPEAMETHBIX PE3yJbTaTOB,
o0mux W MNpo(ecCHOHANBHBIX KOMIIETEHIIMHA, MEXIPEIMETHBIX CBsSI3€il C  Jpyrumu
JTUCIUTIIMHAMHA 00111€00pa30BaTEIHLHOTO M 00IIeTPO()EeCCHOHATBLHOTO ITUKIIOB Y4eOHOTO TIIaHa.

1.2. Hean 1 miiaHupyemMbie pe3yJabTAThl 0CBOCHHS JUCHMILIIHHbI

@opMUPOBAaHUE Yy CTYACHTOB NPEACTABICHUS O XUMHUYECKOM COCTaBIIAIOLIECH
€CTECTBEHHO-HAyYHOM KapTUHbl MHpa KaK OCHOBBI TPHUHSATHS PELIICHUN B J>KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO OBEACHUS B IPUPOIHOM cpee.

3agaun AUCHUIIMHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMHUYECKUX MPOILIECCOB U
SABJICHUA B OKpY)KalolIe cpeae, IEIOCTHOM Hay4yHOM KapTHHBI MHUpA, B3aUMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbI HEOPTraHMYECKUX M OPraHUYEeCKHX BEIIECTB,
YpaBHEHUS XUMHYECKHX pEAKIHid, OOBSACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3yIbTaThI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIINX XUMUYECKUX IKCIIEPUMEHTATbHBIX
UCCIICIOBAaHUI C COOJNIOZCHHEM TMpaBWwil O€30MacHOro oOpalleHus ¢ BeIIeCTBaMH U
1abopaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS HCIOIH30BaTh HH(OOPMALIUIO XUMUYECKOTO XapaKTepa U3 pazIuIHbIX
HMCTOYHHKOB;

5) cdopmupoBaTh YMEHHS NPOTHO3UPOBATH TMOCIEACTBHS CBOEH EATETHHOCTH H
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOCTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHIKCHHM XUMHYECKOH HAyKH U
TEXHOJIOTHH JIJIs1 Pa3BUTHsI COMATILHON U TIPOU3BOJICTBEHHOM cep.

Ilnanupyemble  pe3yjbTaTbl OCBOEHHMSI 001Ie00pa3oBaTebHON  AUCHUIVIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Koxa u HaumMeHoBanue IliaHupyemMble pe3yJbTAaThl 0CBOCHHS UCIUILINHbI
¢opmupyembIx
KOMIIETeHIHii Obmue JucuunanHapHbIe




OK 01. Be16upats crioco0Obt
peuieHust 3a1a4
npodeccrnoHaTbEHOM
JIeATeIbHOCTH
MPUMEHHUTENBHO K
pa3UYHBIM KOHTEKCTAM

B yacTu TPyA0BOr0 BOCTIMTAHUSL:

- TOTOBHOCTb K TPYly, OCO3HAHHE
[IEHHOCTH MacTEepPCTBa, TPy I0JIto0une;

- TOTOBHOCTh K aKTHBHOM JCSATEIHLHOCTH
TEXHOJIOTHIECKOM M COIUAIBbHOMN
HaIpaBJIEHHOCTH, CTIOCOOHOCTh
WHUITTUPOBATH, INTAHUPOBATH U
CaMOCTOSTENIFHO BBIITOHATH TaKyIO
JIeITEeIIbHOCTb,

- MHTEPEC K Pa3InIHBIM chepam
npodeCcCHOHATBHOM NesTeIPHOCTH,
OBJiaieHne YHUBEPCAJIBHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH
NelCTBUSIMMU:

a) 0a30BbIe JJOrHYecKHe AelCTBUSA:

- CaMOCTOATENHEHO (HOPMYyITHPOBATE U
aKTyaJIM3HPOBAThH MPOOIEMY,
paccMaTpuBaTh €e BCECTOPOHHE;

- yCTaHaBJIHMBATh CYIIECTBCHHBIH MPU3HAK
WIIA OCHOBAHUS JIJIsl CDAaBHEHUS,
KJaccu(puKaIuu U 0000IeHS;

- OTIpECTIATh NN IeATENFHOCTH,
3a/aBaTh MapaMeTphl U KpUTEPUH UX
JTIOCTUKCHUS,

- BBISBIIATH 3aKOHOMEPHOCTH H
MPOTHBOPEYHS B PACCMATPUBACMBIX
SIBIICHUSX;

- BHOCHTBH KOPPEKTHBHI B ICATEIHHOCTS,
OIICHUBATH COOTBETCTBHUE PE3yIHTATOB
EISIM, OIICHUBATh PUCKH ITOCIICACTBUI
JIeATEeILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHHIE TIPH
peIIeHIN )KU3HEHHBIX TTPo0IIeM

0) 0a30BbIe HCCIIEA0BATEIbCKUE
nefcTBUA:

- BIIAJICTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOU
JeSITeTPHOCTH, HABBIKAMH Pa3pelIcHUs
npooiem;

- BBISABIIATH IPUYAHHO-CIICACTBEHHBIE
CBSI3U M aKTyaJIU3UPOBATh 33724y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOIIUTh apTyMEHTHI JJIs TOKa3aTeIhCTBA
CBOMX YTBEP)KIICHHI, 33/1aBaTh ITAPaMeTpPhI
¥ KPUTEPUU PEIICHUS;

- aHAJM3UPOBAThH MMOJTyYCHHEIC B X0
pelICHU 3a1a4d Pe3yIbTaThl, KPUTHICCKU
OIICHUBATPH UX JOCTOBEPHOCTH,
MPOTHO3MPOBATH N3MCHEHUE B HOBBIX
YCIIOBHSAX;

- YMETh IEPESHOCUTDH 3HAHUS B
MO3HABATEILHYIO U PAKTHICCKYIO
00J1aCTH KU3HEAEATENBHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeIMETHBIX 00JIacTeH;

- BEIJIBUTATh HOBBIC WJCH, IPEJIaraTh
OpUTHHAIILHBIC TIOAXO0/IBI ¥ PEIICHIS,

- CMOCOOHOCTh UX MCIOJh30BAHUS B
MIO3HABATEIILHOW U COIMATIBHOM MPAKTHKE

- BIIQJIETh CHCTEMOI XMMHYECKIX
3HAHUHN, KOTOPAasi BKIFOUACT:
OCHOBOIIOJIATaIOIINe TIOHATHS
(XUMIT9EeCKHil 2IeMEHT, aToM,
3JIeKTpOHHAst 000JI09Ka aToma, s-, p-,
d-371eKTpOHHBIE OPOUTAII ATOMOB,
HOH, MOJIEKYJa, BAJICHTHOCTb,
3JIEKTPOOTPHIATENEHOCTD, CTETICHD
OKHCJICHHS, XUMHYECKasi CBSI3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHEIA 00BeM,
YTIEPOOHEIH cKeTeT, (yHKINOHATbHAS
TpyIIa, paguKaj, H30MEpHs, U30MEpPHI,
TOMOJIOTHYECKUH PsifI, TOMOJIOTH,
YTIIEBOAOPOABI, KHCIOPO- U
a30Tco/IeprKaIlie COCTNHCHNS,
OHMOIIOTHYEeCKH aKTUBHEIE BEIIECTBA
(yrmeBoBI, )XUPEI, OSITKN), MOHOMED,
TTOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIIIPHBIE COCTNHEHHUS,
KpHUCTaJUTUIECKas peIIeTKa, THIIBI
XIMHYECKHUX PEaKIi (OKUCIUTENEHO-
BOCCTaHOBHTENBHBIE, K30-1
SHIOTEPMHYECKHUE, PEaKIINH HOHHOTO
oOMeHa), pacTBOp, NMEKTPOIUTEHI,
HEDIIEKTPOIIUTHI, SJIEKTPOIUTHICCKAS
IVICCOIIMAITNS, OKUCITUTENb,
BOCCTaHOBHTEIb, CKOPOCTh
XUMHYECKOHN pEakIiy, XUMIIECKOe
paBHOBeCHE), TCOPUHU U 3aKOHBI
(Teopust XUMHUECKOTO CTPOCHUS
OpraHvyecKUx BemecTs A.M.
Bytnepoa, Teopus
AIEKTPOIUTHICCKOH TUCCOIHALINH,
nepuoguueckuit 3axon .M.
MemnneneeBa, 3aKOH COXpaHCHUS
MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUH,
(bakTONOTHUECKUE CBEACHUS O
CBOWCTBaX, COCTaBe, IIOTYICHUH H
0e30IacCHOM HCIOJIb30BAHUT
BXHEUIIINX HEOPTAHUICCKHUX H
OpPTaHUYECKUX BEIIECTB B OBITY U
MPAKTHICCKOHN NeATSITBHOCTH
YeIIOBEKa;

- YMETh BBIABIISTH XapaKTepHBIC
MIPHU3HAKU ¥ B3aMOCBS3b H3yUCHHBIX
MOHSATUNA, TPUMEHSTh
COOTBETCTBYIOIIHNE MOHATHUS IPU
OTIMICAaHWH CTPOCHUS U CBOMCTB
HEOPTraHMYECKUX M OPTraHUIECKIX
BEILIECTB W UX MPEBPAICHUI;
BBISIBIISITH B3aMOCBSI3b XUMHUYECKUX
3HAHUHN C TIOHATUSMHU U
MPEICTaBICHUAMH IPYTUX
€CTeCTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCTIOJIF30BaTh HAUMECHOBAHHUS
XUMHYECKIX COSTUHEHIH
MEXIyHapOIHOTO COI03a
TEOPETUYECKOMN U MPHUKIATHOU XUMUU
U TPUBHAJIbHBIC HA3BaHUS BAKHEHIITHX




BEIIECTB (ITHJICH, alleTHIICH,
rmnepuH, Geno, hopManbaeTus,
YKCyCHasl KHCIIOTa, TIIUIIH, YTrapHBIi
ra3, yIIeKHUCIbIi ra3, aMMHaKk,
rameHast H3BeCTh, HeTallleHas! NU3BECTbh,
MUTHEBAs COMA U IPYTHX), COCTABIIATh
(hopMyIIBI HEOPTAHUIECKHUX H
OpPTaHMYECKUX BEIIECTB, YPaBHEHUS
XUMHYECKHIX PEaKIHi, OOBICHATh X
CMBICIT; TOATBEPKIATh XapaKTEpHBIC
XIMHYECKIE CBOWCTBA BEIIECTB
COOTBETCTBYIOITUMH YKCIICPUMEHTAMHI
1 3aIHACSIMHU YPaBHEHUH XHMHYECKIX
peakuuit;

- YMETh yCTaHABIIUBATh
MIPUHAIIC)KHOCTh H3YICHHBIX
HEOPTaHMYECKUX M OPTraHUMIECKIX
BEIIECTB K OIpeeICHHBIM KJIaccaM 1
rpynnam COeUHEHUH,
XapaKTepu30BaTh UX COCTAaB H
BaKHEWIIIME CBOMCTBA; OMPEIETAThH
BUIBI XUMHYECKUX CBS3EH
(KoBaJyIeHTHAs1, HOHHAS,
MeTaJUTn4YecKas, BOJOPOJHAS), TUIIBI
KPHUCTAJUTMYECKUX PEUICTOK BEIIECTB;
KJIacCu(UIPOBATH XUMUUECKUE
peaxmmu;

- chopMUpPOBATH MPEACTABICHHUS: O
XUMHUYECKOH COCTaBJIAIOINIEH
€CTeCTBCHHOHAYTHOH KapTHHEI MUPA,
POJH XMMUH B IO3HAHHUU SIBICHUI
IPUPOJH, B (hopMupoBaHUH
MBIIUICHUS U KyJIBTYPHI INIHOCTH, €€
(hyHKIMOHATBFHOM TPaMOTHOCTH,
HEOO0XOIUMOM IJIST peIIeHUs
MMPAKTHYECCKUX 332/1a4 U IKOJOTHIECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO M IPUPOIHOI cpee;

- YMETh IPOBOJHUTH PACUETHI 1O
XUMHYECKIM (hopMyTIaM 1
YpaBHEHHUAM XHUMHUYECKHAX PEAKIHH C
WCIIONIB30BaHUEM (PHU3NIECKUX
BEJIMYHH, XapaKTePHU3YIOIIHX
BEIIIECTBA C KOJIMIECTBEHHOH CTOPOHEI:
Macchl, 00beMa (HopMalTbHbIC
YCIIOBHS) Ta30B, KOJTMYECTBA
BEIIIECTBA; HCIOIH30BATH CHCTEMHBIE
XIUMHWYECKIE 3HAHUS JUIS IPUHATHS
pelIeHni B KOHKPETHBIX )KU3HEHHBIX
CUTYaIlUAX, CBI3aHHBIX C BEIIECTBAMH
1 UX IPIMEHEHHEM

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEe/ICTBA
MOMCKa, aHAIIU3a U
UHTEpHpeTauu HHHopMauu
1 “HPOPMAITMOHHBIE
TEXHOJIOTHH JJISl BBITTOTHEHUSI
3a/1a4 MpoQeCCUOHATBHON
JIeSATeIbHOCTH

B 06s1acTH HEeHHOCTH HAYYHOTO
MO3HAHUA:

- c(hOpMHPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKU M OOIIECTBEHHOMH
NPaKTHUKH, OCHOBAaHHOTO Ha IajIore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOETr0 MeCTa B IIOJHKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHHUE SI3bIKOBOH U

- YMETb IUIAHUPOBATH U BBINIOIHSTH
XUMHUYECKHH 3KCIICPUMEHT
(mpeBpamieHus! OpraHMIECKNX BEIIECTB
IPU HarpeBaHUM, NTOJIy9IEHHE STHIICHA
1 U3yYEHUE €T0 CBOWCTB,
Ka4eCTBEHHbIC PEAKIMX Ha allbJAeTUBL,
KpaxMaJl, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeIKOB ITPH HarpEBaHUH,
I[BETHBIC PEAKLINH OEIKOB; POBOJUTH




YUTATENBCKOM KyIbTypHI KaK CPEeICTBa
B3aNMOJICHCTBHS MEXIY JIOOBMH U
MIO3HAHUS MHDA;

- OCO3HAHUE IIEHHOCTH Hay4YHOU
JeSITETFHOCTH, TOTOBHOCTH OCYIIECTBIISITh
MPOEKTHYIO M UCCIIEAOBATEIHCKYIO
JeSITeIbHOCTD MHANBUAYAIFHO U B
rpymIe;

OBJ1aienne YHUBEPCAJIBHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH
JNeHCTBUSIMU:

B) paboTa c nuHpopmaumeii:

- BIIAJICTh HAaBBIKAMH TIOJYICHUS
MHQOPMALINU U3 HCTOYHUKOB Pa3HBIX
THTIOB, CAMOCTOSITEIHHO OCYIIECTBISTH
TTOWCK, aHAJIN3, CHCTEMAaTH3AIHIO 1
WHTEPIPETANNI0 HHPOPMAIIUH Pa3IMIHBIX
BHIOB U (OPM IIPEICTABICHHUS,

- CO3aBaTh TEKCTHI B PA3THYHBIX
(hopMaTax ¢ y4eToM Ha3HAUCHUS
WHQOPMALINH U [EJIEBOH ayTUTOPHH,
BEIOMpAst ONTUMAIBHYIO (OPMY
TIPEICTABJICHUS M BU3YaJIN3aIliH;

- OIICHHUBATh JIOCTOBEPHOCTH,
JIETUTUMHOCTH MH(pOpMAINm, ee
COOTBETCTBHE ITPABOBBIM U MOPATIHHO-
STHYECKUM HOpMaM;

- CTIOTH30BATh CPE/ICTBA
WHPOPMAIMOHHBIX H KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH B PEIICHUN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX H OPTaHU3aIIHOHHBIX
3amad ¢ coOroIeHueM TpeOOBaHUit
SPTrOHOMHUKH, TEXHUKH O€30MIaCHOCTH,
TUTHCHBI, pecypcocOepekeHNs, MPaBOBBIX
¥ 3THYECKUX HOPM, HOPM
WHPOPMAIIMOHHOH 6e30MaCHOCTH;

- BIIa/ICTh HABBIKAMH PACIIO3HABAHUSA 1
3aIUTHI HHYOPMAIUY, HTHPOPMAITHOHHOMH
0€301aCHOCTH JINYHOCTH;

peaki HOHHOTO OOMEHA, OIPEACIATh
Cpeay BOJIHBIX PACTBOPOB,
Ka4yeCTBEHHbIC PeaKkIUy Ha Cyibdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA
KaTHOH aMMOHHS; pelaTh
IKCIEPUMEHTAIILHBIC 331a4H [0 TEMaM
"Meramnsr" 1 "Hemeramis") B
COOTBETCTBHH C MPABUIIAMU TEXHUKHU
0€30TacHOCTH MPH OOPAIIEHUH C
BEIIECTBAMH U J1a0OPATOPHBIM
000pyIOBaHUEM; TIPEICTABISATh
PEe3yJIbTaThl XUMHYIECKOTO
SKCIEpUMEHTa B (popMe 3amicH
ypaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 GOpMyIUPOBATH BHIBOBI HA
OCHOBE JTHX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMHYECKYIO
uHpopManuio, MOTy4aeMyro U3 Pa3HBIX
HMCTOYHUKOB (CPEACTB MacCOBOM
undopmanuu, cetb UHTEpHET 1
apyrie);

- BJIaJIeTh OCHOBHBIMH METOaMU
HAY4YHOT'O MMO3HAHHS BEIIECTB U
XUMUYECKUX SBICHUN (HaOII0IeHNE,
U3MEpEHHUE, IKCIICPUMEHT,
MO/JICIINPOBAHHE);

- YMETh MPOBOAUTH PACUETHI 110
XHUMHUYECKUM (opMylaM U
YpaBHEHHSIM XUMHYECKUX PEaKIHii ¢
UCIIONIb30BaHHEM (PU3NYECKUX
BEJIMYMH, XapaKTePH3YIOIIUX
BEILIECTBA C KOJMYECTBEHHON CTOPOHbI:
Macchl, 00beMa (HopMalTbHbIC
YCJIOBUSI) TQ30B, KOJIUYECTBA
BEILIECTBA; MCIOJIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUSI ISl IPUHSATHS
pCLICHUH B KOHKPETHBIX KU3HEHHBIX
CHUTYaIUsIX, CBSI3AHHBIX C BELIIECTBAMHU
Y UX IPUMEHEHHEM

OK 04. DddexTrnBHO
B3aMMOJIENCTBOBATH U
paboTaTh B KOJJICKTHUBE U
KOMaH[e

- TOTOBHOCTBH K CAMOPa3BHUTHIO,
CaMOCTOSITEIFHOCTH M CaMOOTIPEICIICHUIO;
-OBJIaJICHHE HABBIKAMHU Y4eOHO-
HCCIIE0BATEIHCKOM, IPOSKTHOU U
COLMATEHON AEATENbHOCTH;

OBJ1aienne YHUBEPCAJIBHBIMH
KOMMYHHMKATHBHBIMU 1eHCTBUSIMU:

0) coBMecTHAsN 1eITeJIbHOCTD:

- IOHUMATh W UCTIOIE30BaTh
MIpenMyIiecTBa KOMaHIHON 1
WHAWBHAIYATbHOHN pabOTHI;

- IPUHAMATH eI COBMECTHOM
JeSITeTPHOCTH, OPTaHU30BEIBATh U
KOOPAMHUPOBATH ACHCTBU TI0 €€
JIOCTWIKCHHIO: COCTABIIATE IUIaH JICHCTBUM,
pacTpenieNsaTh POl ¢ y4eTOM MHEHUH
YYaCTHHKOB OOCYKIaTh PE3yIbTaTHI
COBMECTHOH paboTEHI;

- KOOPAWHUPOBATH U BBITIOJHATE PaboOTy B
YCIOBHAX PEabHOTO, BUPTYAILHOTO U
KOMOWHHPOBAHHOTO B3aWMOJICHCTBHS;

- YMETb IUIAHUPOBATh U BBINIOIHATh
XUMHUYECKHH 3KCIIEPUMEHT
(mpeBpamieHust OpraHMIECKNX BEIIECTB
IPY HarpeBaHUM, NTOJIy9YEHHE STHIICHA
1 U3yYEHUE €r0 CBOWCTB,
Ka4eCTBEHHbIC PEaKIMX Ha allbJeTUABI,
KpaxMaJl, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeIKOB ITPH HarPEBaHUH,
[[BETHBIC PEAKIINH OEIKOB; IIPOBOJUTH
peaKIi HOHHOTO OOMEHA, OIIPEAETATh
Cpeny BOIHBIX PaCTBOPOB,
Ka4eCTBEHHbIC PEaKIUX Ha Cynbdart-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHS; pelaTh
9KCIIEPUMEHTAIIBHBIE 331a4H 110 TEMaM
"Meramnsr" 1 "Hemerams") B
COOTBETCTBHH C MPAaBUJIAMU TEXHUKH
0e30MacHOCTH TIpH OOpaIIeHUH ¢
BEIIECTBAMH U J1a0OPaTOPHBIM
000pyI0BaHUEM; TIPEJICTABIATh
PE3yNIBbTATHl XUMHIECKOTO




- OCYIIECTBIIATH MIO3UTHBHOE
CTpaTeruuecKoe MOBEIEHUE B PA3IMIHBIX
CUTYalHAX, IPOSBIATH TBOPUECTBO H
BooOpakeHre, ObITh HHUITHATHBHBIM
OBJageHne yHUBEpPCAIbHBIMH
pPeryjasiTUBHLIMU JTeiCTBUSIMMU:

T) IpUHATHE ce0sl U APYTruX JIoei:

- IPUHAMATh MOTHBBI U apTYMEHTHI
JIPYTUX JIOJIEH TP aHAIN3E PE3yIbTaTOB
JIeATEeIILHOCTH;

- MPU3HABATH CBOE IPABO U MPABO APYTHX
JIOZIEN Ha OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C
TTO3UITUH IPYT'OTO YEJIOBEKa,

JKCIIepUMEHTa B (popme 3amucu
YpaBHEHHIi COOTBETCTBYIOIINX
peakiuii 1 GOpMyIUPOBATH BBIBOJBI HA
OCHOBE 3THX Pe3yJIbTaTOB

OK 07. CopeficTBOBaThH
COXPaHEHHIO OKPY>KaOIIeH
Cpelsl, pecypcocOepeReHuIo,
MIPUMEHSTH 3HAHHUA 00
W3MEHEHNHU KINMaTa,
TIPUHITAIIEI OepeKITUBOTO
MIPOM3BOJCTBA, 3P PEKTUBHO
JIEUCTBOBATH B
Ype3BBIYAHBIX CUTYAIHSIX

B 06Js1acTH 3K0JI0rHYECKOT0
BOCIMTAHUSA:

- ¢(hOpMUPOBAHHOCTH IKOJIOTHIECKON
KYJIBTYPHI, IOHUMAaHUE BIVSHUS
CONMAIEHO-?)KOHOMHYECKHX ITPOIIECCOB Ha
COCTOSTHME TIPUPOTHOMN M COUATIbHOM
Cpelsl, OCO3HAaHUE TTI00aTEHOTO
XapakTepa 3KOJIOTHIECKHUX TPOo0IeM;
- IJJTAHWPOBAHHUE U OCYIIECTBICHHE
JIEHCTBUH B OKpY’KaloLLEH cpelie Ha
OCHOBE 3HaHHUS LeNel yCTOHIMBOTro
Pa3BUTHA YEJIOBEUECTBA;

AKTHBHOE HETIPUATHUE NEHUCTBUH,
MPUHOCAIINX BPea OKPYKAIOIIeH cpene;
- YMCHHE TIPOTHO3HPOBATh
HEOIarOMPHUATHEIC HKOJIOTHYECKUE
TTOCTICICTBUS TIPEIIPHHAMAEMBIX
JIEHCTBUH, IPENOTBPALLATh UX;

- pacIIrpeHwe OTbITa AATEIIEHOCTH
9KOJIOTHIECKOH HATIPaBICHHOCTH;

- OBJIaJICHHE HAaBBIKAMH y4eOHO-
HCCIIE0BATEIbCKOM, IPOSKTHOU U
CONMAIFHON AEATENbHOCTH;

- copMUpPOBATH NPEICTABICHUS: O
XUMHUYECKOH COCTABJISIONIEH
€CTECTBEHHOHAYYHOH KapTHHBI MUPA,
POJIM XUMUH B TIO3HAHUH SIBIICHUH
MIPUPOJIBI, B GOpMUpOBaHUHT
MBIIUICHUS U KyJIbTYPHI TUIHOCTH, €
(hyHKIMOHATBHOM TPaMOTHOCTH,
HEO0OXOTUMOM IS peIIeHUs
MPAKTUIECKUX 337129 U IKOJIOTHICCKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOI cpene;

- YMETh COOJTFOIaTh TIPaBHIIa
9KOJIOTHYECKH 1eJIeco00pa3HOTO
MIOBEJICHUS B OBITY U TPYIOBOH
JIEATEIIBHOCTH B IEJISX COXPAHEHHS
CBOETO 37I0POBBS U OKPY KaIOIIeH
MPHUPOIHOM CPEBl; YIUTHIBATD
OIACHOCTh BO3/ICHCTBUS Ha JKUBBIC
OpTaHW3MBbI OTIPE/ICIICHHBIX BEIIECTB,
MMOHUMAasl CMBICTI TIOKa3aTels
IpenenbHON AOMyCTUMOMN
KOHIICHTPAIIH




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOM AMCUMIIMHBI U BUABI Y4eOHOIl padoThl

Buj yueOHoi1 padoThl Oobvem uacos
MakcumajibHasi ydeOHasi HArpy3Ka (Bcero) 108
Oos3aTeibHAs ayIMTOPHAsA yueOHAs1 Harpy3Ka (Bcero) 68
B Tom umcne:
JIeKIMOHHBIE 3aHATHS 36
[IpakTrueckas 4yacThb 32
CamocrosiTesqbHasi padoTa o0yuyaruerocs (Bcero) 36
IIpomeskyTounass arrectauus B gopme 1uddepeHunpPOBAHHOTO 4
3auyéTa




2.2. TeMaTH4eCcKHH IJIAH U COJEPKAHNE TUCUUIIMHBI

HaumeHoBaHue Conep:xanue yueOHOro Marepuasa (OCHOBHOE H PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem | @opmupyemble
pa3aesioB U TeM JadopaToOpHbIe M MPAKTHYECKUE 3aHATHUS, IPUKJIATHOH MOYJ/Ib YacoB | KOMIIETEHUHH
1 2 4
OcHOBHOe coep:kaHue 68
Pa3nes 1. OcHOBBI CTPOCHHUS BelleCTBa
Tema 1.1. OcHoBHOE coep:xkaHue 2 OK 01
Crpoenne aToMOB | TeopeTH4yeckoe o0yyeHue
XUMHUYCCKUX CoBpeMeHHas MOJIENIb CTPOCHHUS aToMa. DJIeKTPOHHAs: KOHpUrypauus atoma. Kinaccudukanus XuMu4eckux
9JICMCHTOB 1 3JIEMEHTOB (S-, p-, d-3eMeHTH). BaneHTHbIe 37eKTpoHbl. BaneHTHOCTh. DneKTpoHHas MPUPOIa XUMHUYECKOM
npupoaa CBSI3U. DIEKTPOOTpULIaTeNbHOCTh. KoBasieHTHas CBsI3b, €€ pa3HOBUIHOCTU U MEXaHU3MbI 00pa30BaHUS )
XUMHUYECKOM (oOMeHHBIN U JOHOpHO-aKIenTopHbIi). MoHHas cBsi3b. MeTamueckas CBs3b. BogopoaHas cBs3b.
CBA3H MeKMOJIeKYIISIpHbIE B3aUMOEHCTBUS.
N3oTorbl, 0CHOBHOE M BO30Y)KJIEHHOE COCTOSIHUE aToMa, THOPUAN3AINsI aTOMHBIX OpOHUTaIIeH.
CamocrosiTesibHast padoTa 4
Pemenne npakTudecKux 3aJlaHuil Ha COCTAaBIIEHUE DIIEKTPOHHO-Tpaduieckux GopMyl yeMeHTos 1—4
MIEPHOIOB.
Pemenue 3aganuii Ha KCHOJIB30BAHUE XMMUYECKOM CUMBOJIMKY U HA3BAHUM COEIUHEHUN 110 HOMEHKIIATYpE )
MEXIYHApOAHOTO COI03a TEOPETUUECKON U MPUKIAAHOM XUMUU U TPUBUATIBHBIX Ha3BaHUU JUIsl COCTABIICHUS
XUMUYECKUX (OPMYJT IBYXaTOMHBIX COSAMHEHUH (OKCUAOB, CYIb(UIOB, TUAPUAOB H T.I1.) M IPYTUX
HEOPraHWYECKNX COCAMHEHUHN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHoOE coaepraHue 2 OK 01
Ilepuonuueckuii | TeopeTnueckoe ooyueHue OK 02
3aKOH M Tabiuia [Tepuonuueckas cucrema xumudeckux 3iaeMeHToB J[.M. Menneneesa. ®uznueckuii cmbici [lepronuueckoro
H.W. MenneneeBa |3akona JI.1. Menzeneesa. 3aKOHOMEPHOCTH U3MEHEHHs CBOICTB XMMHYECKUX JJIEMEHTOB, 00pPa3yeMbIX HMU
IIPOCTHIX U CJIOKHBIX BEHIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOT0 emMeHTa B Ilepronnueckoi
cucteme. MupoBo33peHyeckoe U HayuHoe 3HaueHue [lepunoanueckoro 3akona JI.1. Menneneesa. [Iporuossi 2

J.W. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX SJIEMEHTOB.
PemreHne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMHIECKUX
3eMEHTOB «MeTalTn4ecKie / HeMETAUTNIECKUE CBOWCTBA, JIEKTPOOTPULIATETIHHOCTE M CPOJICTBO K
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3JIEKTPOHY XMMHUUYECKUX AJIEMEHTOB B COOTBETCTBHUE C UX DJIEKTPOHHBIM CTPOEHUEM U TMOJIOKEHHEM B
MEPUOINYECKON CUCTEME XUMUYECKUX 3iieMeHTOB .. MeneneeBay.

Pazgen 2. Xumnuyeckue peakuuu

Tema 2.1. Tumnsl
XUMHYECKAX
peakuuii

OcHoBHOe coepkaHue

Teopernueckoe o0yuenune

Knaccugukanus v THIIBI XUMHUYECKUX PEAKIMNA C yYaCTHEM HEOPraHMYeCKuX BellecTB. KomnuecTBeHHbIE
OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PacU€Thl [10 YPaBHEHUSIM XUMUYECKUX
peakuuii. Mosip Kak eAMHHIIA KOJIMYECTBA BellecTBa. MomsipHas Macca. 3aKOHbI COXpaHEHMsI MAcChl U
sHepruu. 3akoH ABoraapo. MossipHblii 00beM ra30B. OTHOCHUTENBHAS TNIOTHOCTH Ta30B.

Peakiiun KoMIuIeKCO00pa3oBaHMsl ¢ y4acTHEM HEOPraHWYECKHUX BEIIECTB (Ha MPUMEpe I'HIPOKCOKOMIUIEKCOB
[IMHKA ¥ AJTFOMUHUA).

IIpakTuyeckue 3aHATHS

CocraBneHre ypaBHEHUHN PEaKIIUii COSAMHEHUS, PA3JIOKEHHUS, 3aMEIICHH, OOMEHa. Y paBHEHUS PEaKIIHiA
TOpPEeHUs], HOHHOTO 0OMEHa, OKHCIIEHUSI-BOCCTAHOBIICHHUS.

Pacyer koaMUeCcTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOJAYKTOB peakiuu. Pacuer
KOJIMYCCTBCHHBIX XaAPAKTCPUCTUK IMMPOAYKTA pCAKIIUU COCAUHCHMA, CCJIIN OJHO M3 BCIICCTB JaHO B I/I36E>ITK€
W/WIN COAEPKUT puMecH. PacueT MaccoBoil niii 00 bEMHOM 10JIM BBIXOA MPOAYKTA PEaKIMi COSTUHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIIEHUH Ta30B. PacyeTr Macchl (00BbeM, KOTUYECTBO
BEILIECTBA) MTPOJIYKTA PEAKIIMH, €CIIM OJIHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEEICHHON MacCOBOU
J0JIei paCTBOPEHHOTO BEILIECTBA.

YPaBHeHI/IH OKHCIICHH-BOCCTAaHOBJICHUS. CTeneHb OKUCIeHUA. OKHUCIUTENb U BOCCTAHOBUTEIb.
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PE€aKru B IMIpUpoAc, IPOU3BOJCTBCHHBIX ITPOLECCaX U
KU3HCACATCIIBHOCTH OPraHnu3MOB. OKHCIUTETFHO-BOCCTAHOBUTEILHBIN NMOTCHIHUAJI CPCABI. CocraBiecHue u
YpaBHUBAHUC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOOM 3JICKTPOHHOT'O Oananca. TunuuHbIe
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 3JI€KTpO.HI/13 PacTBOPOB U pacCIlsIaBOB coJIei.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA
sl MUCCOITHAIIAS 1
MOHHBII 0OMEH

OcHOBHOe coep:kaHue

Teopernueckoe o0yuenune

Teopust 3yeKTpOIUTHYECKON aucconuanuu. Peakunmm woHHOro oOmeHa. CocTaBieHHE peakIUii MOHHOTO
0o0OMEHa yTeM COCTABJICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

I'uaponns coneil. 3HaueHne THAPOIU3a B OMOJIOTHUECKUX 0OMEHHBIX mporeccax. [lpumenenue ruaponusa B
IIPOMBIIIJICHHOCTH.

JlabopaTopHble 3aHATHS

JlaGopaTopnas pabora «Peakiuu ruipoamnsa.

OK 01
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HccnenoBanue cpesibl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CIa0BIMHU HPOTOJIUTAMH, U UX PEaKIUi
C pacTBOpaMH ILeJI0YM U KapOoHaTa HaTpusi. CocTaBlieHHE PeaKIMid THIPOJIN3a COJICH.

Pazpgea 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelECTB

Tema 3.1.
Knaccudukanms,
HOMECHKJIATypa U
CTpOCHHE
HEOPTaHWYECKUX
BEILIECTB

OcHoBHOe coepkaHue

Teopernueckoe o0yuenune

[Ipenmer Heopranuueckoil XuMuu. Bzaumocss3bp Heopranmueckux Bemiects. Kiaccuduxarms
HEOopraHu4yeckux BeecTs. IIpocTeie U croxHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUIBI,
TUIPOKCHUIBI, KUCIIOTHI, cou). HoMeHKIIaTypa 1 Ha3BaHUE HEOPraHUYECKUX BELIECTB UCXOS U3 UX
XUMHAYECKOH (OPMYIIbI UM COCTABICHNE XUMUYECKOH (hOpMYJIIbI UCXO/1s1 U3 Ha3BAaHHsI BELIECTBA 110
MEKTYHAPOIHOM MJTU TPUBHAIBHON HOMEHKIATYype.

Mesxmorekyisipabie B3auMoaencTBus. KpucramioruapaTtel. ArperaTHble COCTOSHUS BEIIIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. THUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKyJsipHasi,
MOHHasl, MeTaJTn4yecKasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJUTMUECKOMN
peweTku. [IpyuuHBI MHOr000pasus BEIIECTB.

CoBpeMeHHbIE TPEJCTABICHUS O CTPOCHUU TBEPABIX, KHUJIKAX M Tra30o00pa3HbIX BemiecTB. Kuakue
KpHUCTAJLJIBL.

CamocrosiTesbHasi padora

Pemenue 3amau Ha pacdyeT MaccoBOM JOJHM (MacChl) XUMHYECKOTO 3JIEMEHTa (COCTUHEHMS) B MOJICKYJe
(cmecnm).

Pemenne mnpakTHdecKMX 3aJaHU 1O KJIAacCH(UKAIWK, HOMEHKJIAType W XUMHYECKUM (opmymnam
HEOPraHWYeCKUX BELIECTB Pa3JIMYHBIX KIACCOB (HA3bIBaTh M COCTABIATH (OPMYJIBI XUMHUYECKHUX BEIIECTB,
OIIPEAETATh NIPUHAIICKHOCTD K KIIAcCy).

Hcrounnkn xuMmudeckod WH(popManuy (HaydHas W ydeOHO-HaydHas JMTEpaTypa, CPEeICTBa MacCOBOM
uHpopmanuu, cerb MuHrepHer um npyrue). llomck wuHboOpManmuu 1O Ha3BaHUAM, HACHTH(PHKATOPaM,
CTPYKTYpPHBIM (hopMyJIam.

OK 01
OK 02

Tema 3.2. dusnko-
XHUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

OcHOBHOe coep:kaHue

12

Teopernueckoe o0yuenune

Metamnel. OOmue ¢u3nyecKue W XUMUYECKHEe CBOMCTBa MeTaioB. CrocoObl MONMy4YeHHs. 3HAUYCHHE
METaJUIOB M HEMETAJUIOB B MPHUPOJIE U KU3HEAEATEILHOCTH YelloBeKa U opranu3MoB. Koppos3usi MeTanios:
BUJIBI KOPPO3UH, CIIOCOOBI 3aIUTHI METANIOB OT KOPPO3HUH.

Hemeramnpl. O0mue ¢puznueckiue 1 XUMHYECKHE CBOMCTBA HEMETAUIOB. THUIHUYHBIE CBOWCTBA MeTalliIoB [Y—
YII rpynn. Krnaccubukamus ¥ HOMEHKIATypa COEAWHEHWW HeMeTauioB. KpyroBopoThl OHWOTEHHBIX
AJIEMEHTOB B IPUPO/IE.

OK 01
OK 02
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XHWMHUYECKNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHNYECKUX BELIECTB (OKCUIOB, TUAPOKCUIOB, KUCIOT,
coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU,
BBICIIMX OKCHJIOB M TUAPOKCHUIOB.

IIpakTuyeckue 3aHATHS

CocraBrieHne ypaBHEHUN XUMHUYECKUX PEAKIHMH ¢ yYaCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEILIECTB:
OKCHJIOB METaJUIOB, HEMETAIJIOB W aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCIOT, OCHOBAaHUU U
aM(pOTEpHBIX THUIPOKCUIOB, HEOPTaHMYECKHUX COJICH, XapaKTepU3YIOIINX UX CBONCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHUI Ha CBOMCTBA M MOTyYeHHE HEOPTaHUYECKUX
BELIECTB.

JlabopaTopHble 3aHATHS

Jlabopartopnast pabota «CBOMCTBa METAIIIOB U HEMETAJIOBY.

UccnenoBanne  pu3Myeckux W XUMHYECKMX  CBOWCTB  METAUIOB W HEMETaUIoB.  PereHue
AKCIICPUMEHTAIBHBIX 3a/lad 10 CBOMCTBaM XHMHYECKHM CBOMCTBAM METAUIOB M HEMETAIJIOB, IO
pPacro3HaBaHUIO U MOTYYCHHUIO COSAMHEHUN METANIOB 1 HEMETAJLIOB.

Tema 3.3. OcHoBHOE coep:xkaHue OK 01
[TpousBoncTBO TeopeTuueckoe o0y4ueHue OK 02
HEOPraHMYCeCKUX  |OOue MNpeACTaBIECHUs O MPOMBIIUIEHHBIX CHOCO0aX MOJIyYeHUsS XUMHUYECKHMX BEIIeCTB (Ha MpUMepe
BEIIECTB. IIPOU3BOJICTBA aMMHAKa, CEPHOU KHUCIIOTHI).
3HaueHHE U Uepnas u nBerHas Mmeramryprusd. IIpakthudeckoe NPUMEHEHHME DJIEKTPOJIM3a IS IOIYYEHUS LICIOYHBIX,
IIPUMEHCHUCE B L1EJI0YHO3EMENBbHBIX METAUIOB U alfOMUHHUS. CTEKIIO M CUIIMKATHAs IPOMBIIUIEHHOCTb.
ObITY ¥ Ha [Tpobnema 0TX010B ¥ TOOOYHBIX TPOAYKTOB.
TIPOU3BOJICTBC CamocrosiTeibHast paGoTa
Pelrenue npakTHUKO-OPUEHTUPOBAHHBIX 3alaHUM O POJIM HEOPraHMYECKOW XMMHUU B Pa3BUTUU MEIULIMHBI,
CO3/IaHUU HOBBIX MaTepUaloB (B CTPOUTENHCTBE U JAP. OTPACSAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHUKOB
SHEpPruM (aTbTepHATHUBHBIC UCTOYHUKU SHEPIUHU) B PELICHUU MPOOJIeM SKOIOTHUYECKOM, SHEPreTHYeCKON U
MUIIEBON O€30MacCHOCTH.
Pasznea 4. CTpoeHue 1 CBOHCTBA OPraHNYeCKHX BelleCTB
Tema 4.1. OcHOBHOe coep:kaHue OK 01
Knaccupukanus, | Teoperndeckoe o0yqenue
CTPOCHUE U [Ipeamer oprannueckoil XumMuu. B3anMocBsI3b HEOPraHMUECKUX U OPraHUYECKHUX BEIIECTB.
HOMCHKJIaTypa XHWMHUYECKOE CTPOEHUE KAK MOPSIAOK COCITMHEHHS] aTOMOB B MOJIEKYJIE COTIACHO UX BAJIEGHTHOCTH. OCHOBHBIE
OpraHu4CCKHUX MTOJIOKEHUS TEOPHUM XMMHYECKOrO0 CTPOEHHUSl OpraHmyeckux coeauHeHuil A.M. ByrtnepoBa. YriepoaHblil

13




BC€IICCTB

CKEJeT OPraHWYEeCKOW MOJIEKYNbl. MOIEKYISIpHBIE U CTPYKTYpHbIE (pa3BEpHYThIC, COKpAIICHHKIC)
XUMHYECKHe (OopMyIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOSHUs Moyiekyn. M3omepus u
M30MepHI (CTPYKTYpHAsi, reoMeTpraeckas (Iuc-Tpanc-u3omepusi). KpaTHOCTh XUMUYECKON CBSI3H.

[Tonsstue o QyHKIMOHANBHOW Tpymnme. [lpuHIUNBI KIacCHPUKAIMK  OPTaHUYECKUX  COCAMHEHUH.
MesxyHapoiHass HOMEHKJIATypa U IPUHILIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUH.

IpakTuyeckue 3aHATHS

HoMeHnknaTtypa OpraHuMYecKUX COEAMHEHHUH OTIENBHBIX KJIACCOB (HACBIICHHBIE, HEHACBHIIIEHHBIE WU
apOMAaTU4ECKHUE YTJIEBOAOPOABI, CIUPTHI, (DEHOJBI, AlbAETHAbI, KETOHbI, KapOOHOBBIE KHUCIOTBI WU Jp.)
CocraBieHue MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (hOPMYJT OPraHWYECKHX BEUIECTB OTAEIBHBIX KJIACCOB,
UCTOJNB3ysd MX Ha3BaHWs 10 CHCTEMaTHuYecKoW HoMeHKiarype. Pacdersl mpocreiimeii  (QopmyIibl
OpPTraHUYECKOM MOJIEKYJIbI, UCXO/Is U3 JIEMEHTHOTrO cocTana (B %).

Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COCTMHEHUN

OcHOBHOe coep:kaHue

Teopernueckoe o0yuenue

@OU3NKO-XMMUYECKHE CBOMCTBA OpPraHUYECKMX COCOUHEHHMH  OTHENBHBIX  KIAccoB  (0COOEHHOCTH
KJacCU()UKALMU U HOMEHKJIATyphl BHYTPU KJlacca; TOMOJOTMYECKHH psx U obmas dopmysa; U30MEpHs;
¢u3nvecKkrue CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOMYyYCHHUS):

— TpenenbHBIC YIIEBOJOPOABl. ['OpeHHME MeTaHa KaK OJWH U3 OCHOBHBIX HWCTOYHHMKOB TeIUIa B
MPOMBIIIICHHOCTH W ObITY. CBOWCTBA MPUPOIHBIX YIIEBOJIOPOIOB, HAXOKACHUE B MPUPOJIC U MPHUMEHEHHUE
QJIKAHOB; — HETpPEACTbHBIC W apOMaTHUYECKUE YIiIeBoAOpoabl. [lommmepu3amusi ITHICHa KaK OCHOBHOE
HaIpaBJICHHUC €T'O UCIIOJIb30BaAHUS. FopeHI/Ie allCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOI'O TNIAMCHU JJIA
CBapKH U PE3KH METAJJIOB; — KHCIOPOJCOAEPIKAIIUE COCIUHEHUSI (COUPTHI U MPOCThIe IPUPHI, (HEHOIBI,
aJIbJACTUABI MW KCTOHBI, Kap60HOBI>I€ KHUCJIOTBI U HUX HpOI/IBBOI[HBIC). HpaKTI/I‘-IeCKOC MPUMCHCHUC
STUJICHIJIMKOJS, TuiepuHa, ¢enona. [Ipumenenue dopmanbaernaa, aneTaabaeruia, YKCYCHON KHCIOTHI.
MpbIna Kak cOJIM BBICHIMX KapOOHOBBIX KHCIOT. MOOIIME CBOHCTBA MbLIa; — a30TCOJEPKAIIUE COCTUHEHHUSI
(aMuHBI 1 aMUHOKHCIIOTHI, Oenkn). Kinaccudukaius 1 0cCOOEHHOCTH OPTaHMYECKUX peakiuii. PeakimonHbie
neHTphl. Panukansl. [leppoHadanbHbIC TOHATHS O THITAX U MEXaHU3MaX OPTaHUYECKUX PEaKIIH.

IIpakTHYeckue 3aHATHSA

Pemenne nenodexk npespameHnii Ha FeHETUYECKYIO CBSA3b MEXKIY KJIaCCaMHM OPraHUYECKUX COCIMHEHUH C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHON I MEXIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIaType. Pemenue pacueTHbIX 3a1a4 110 YPaBHEHUAM PEAKLUN C y4aCTHEM
OpPraHUYECKUX BEIIECTB.

JlaGopaTropHble 3aHATHSA

Jlaboparopnast pabota «IlomydeHune sTUICHA U U3yYEHHE €r0 CBOWCTBY.

OK 01
OK 02
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[Tonmy4yeHue 3TUIIeHA U3 ATaHOJA B Ta0OPATOPUU U U3yUEHHE €0 (PU3MUECKUX U XUMHUECKUX CBOMCTB.
CocraBiieHHe peaklil IPUCOEIUHEHHS U OKUCIIEHHS Ha IPUMeEpE 3TUiIeHa. PelieHre pacueTHBIX 3a1a4 ¢
HCIIOJIb30BAaHUEM IUIOTHOCTH ra30B 10 BOAOPOLY U BO3AYXY.

Tema 4.3. OcHOBHOe coep:kaHue OK 01
Oprannueckue Teopernueckoe o0yueHune OK 02
BCIIECTBA B buooprannueckue coequnenus. [Ipumenenue u 6uonorunyeckast posb yrieBonoB. OKUCIEHUE YIIIeBOI0B —
KHU3HCCATCIIBHOCT | CTOYHUK SHEPTHH KUBBIX OpraHu3MoB. O61acTu mpuMeHEeHHsI aMUHOKHCIIOT. [IpeBparenns 6enkoB MUIU
1 9eJI0BCKa. B opranu3Me. buomornueckue ¢yHkmuu OenkoB. buonormdeckune QpyHKIuu KupoB. Ponb opraHmveckoit
IIpou3BOACTBO M | xpmuy B pemeHnH NpoOIeM MHIIEBOH 6e30aCHOCTH.
IIPUMCHCHUC HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. CtpoeHue HykiaeotuoB. CocraB HykienHoBbIX kuciot (JHK,
OpraHN4CCKuX PHK). Posib HyK/1€MHOBBIX KHCIIOT B KU3HEACSATEILHOCTH OPTaHU3MOB.
BCIICCTB B [Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOM3BOJACTBO MeTaHOsa, nepepaborka Hedru. [TommsTmieHn kak
HPOMBIIUICHHOCTH | g pyITHOTOHHAXKHBIH MPOAYKT XHMHYECKOrO Mpou3BoACTBa. IIpumeHenue odtuieHa. [IpouM3BOACTBO |
IIPUMEHEHHE KaydyKa U PE3UHBI.
CuHTEeTHMYECKHE M HUCKYCCTBEHHBIE BOJIOKHA, UX CTpOE€HHUE, CBOMCTBa. IIpakTnueckoe uCIONb30BaHHE
BOJIOKOH. CHHTETHUYECKHE TIJICHKU: U30JISIIUS JIJIsl IPOBOJIOB, MEMOpPaHbI AJil OIMPECHEHUS! BOJbI, 3aIIUTHbIE
IUIGHKH I aBTOMOOWJIEeH, TIIacThIpu, XUpypruyeckue TMOBsI3KH. HoBbIE TEXHOJIOTWM JajbHEHIIero
COBEPILICHCTBOBAHUS MOJIMMEPHBIX MATEPUAJIOB.
Poinb oprannueckoil XMMUHU B peIIeHUH MPOOJIeM SHEPreTHYECKON O€30MaCHOCTH, B Pa3BUTUU MEHUIIMHBI,
CO3/IaHUU HOBBIX MaTe€pHaJIOB, HOBBIX HCTOUHUKOB YHEPIUH (2IbTEPHATUBHBIE HCTOUHUKU YHEPTUH).
CamocrosiTesbHasi padora
Pemenne npakTuKO-OpUEHTUPOBAHHBIX 3a/laHUM 110 COCTABIEHUIO XMMUUECKHUX PEAKLIMNA, OTPAKAIOIINX
XUMHAYECKYIO aKTUBHOCTh OPraHMYECKUX COSAMHEHUH B Pa3IMYHbIX cpeaax (MIPUPOJHBIX, OMOIIOTHYECKUX,
TEXHOTCHHBIX ).
CtpyKTypa 1 CBOMCTBA OPraHU4YECKUX BELIECTB.
Paszpnea S. KuneTrnyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKkuni
Tema 5.1. OcHOBHOe coep:kaHue OK 01
Kunernueckune Teopernueckoe o0yueHue OK 02
3aKOHOMEPHOCTH [ Xymuueckue peakuuu. Kiaccupukamus XMMHUYECKUX peakuuid: 1mo (a3oBOMYy COCTaBy (TOMOTCHHBIE H
[IPpOTCKaHusA reTeporeHHbIE), 110 UCTIOIB30BAHUIO KaTanu3aTopa (KaTaTuTHIYeCKUE U HEKATATUTUYECKUE).
XUMHYECKHUX CKOpOCTh peakluu, €€ 3aBHUCUMOCTh OT pa3JIMYHbIX (AKTOPOB: MPHUPOJBI PEArHpyIOUINX BEIIECTB,
peaxiui KOHIIEHTPALlUU pearupyromux BelecTB, Temmeparypsl (mpaBuiio Baut-I'odda), mimomaan peakuoHHOMN

MOBEPXHOCTHU, HAJIMYKS KaTanu3aropa. Posb kaTaan3aTopoB B MpUPO/IE U MPOMBIIIJIEHHOM ITPOU3BO/ICTBE.
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OHeprus akTUBalMM. AKTUBMpOBaHHBIM KoMmiulekc. Karammzaropsl u katanus. Ponb kaTannm3atopoB B
IIPUPOJIE U IPOMBILUIEHHOM IIPOU3BO/ICTBE.

JlabGopaTopHble 3aHATHSA

W3yueHne 3aBUCUMOCTH CKOPOCTM XUMHUYECKOW PpEaKIUH OT KOHLEHTpAIMM pPEarupyloliux BeEUIeCTB H
TEMIIEPaTypHI.

JlaboparopHnast pabota Ha BEIOOD:

1. JTaGopaTtopHas paborta «OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEaKLIUU OT KOHIIEHTPAIMK Pearupyronmx
BewlecTBy. MccienoBanue 3aBUCMMOCTH CKOPOCTH peakUuu OT KOHIeHTpauuu. OmnpeleneHne KOHCTAHTHI
CKOPOCTH peaKIuy rpauaeckuM MEeTOI0M.

2. JIaboparopHas pabdora «OmpeeneHue 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT TeMiepaTypbs». MccnenoBanue
3aBHCHUMOCTH CKOPOCTH PEAKIIMU OT TeMIIepaTyphl. PacueT sHeprun akTMBAIIMK PEAKIINU.

Pemienue npakTHKO-OpHEHTUPOBAHHBIX 33JJaHUN Ha aHaNW3 (PAKTOPOB, BIMSIOMINX HA U3MEHEHUE CKOPOCTH
XUMUYECKON PEAKLIUU.

Tema 5.2.
TepMoguHamMuyeck
ne
3aKOHOMEPHOCTHU
MPOTEKaHUS
XUMHYECKHAX
peaKLHuii.
PaBHOBecue
XHUMHYICCKHX
peaxkuuit

OcHoOBHOe coep:kaHue

Teopernyeckoe o0yueHue

Knaccuukanus XuMHUECKUX peakuuil: mo TermioBomMy 3¢ dekty (3K30TepMHUECKUE, IHTIOTEPMUUYECKHE), 1O
obpatumMocTu (oOpaTuMbie U HeoOpaTumbie). TermnoBbie 3PHEKTh XUMUUECKUX peakiuil. TepMoXuMHuuecKkue
ypaBHeHHUs. OOpaTUMOCTh peakifii. XMMHYECKOE PAaBHOBECHUE W €r0 CMEIIECHUE 0 ACHCTBUEM Pa3IuIHBIX
(bakTopoB (KOHIIEHTpAIMsl PEeareHTOB WM TMPOJIYKTOB pEaklMH, HaBJICHUE, TemIepaTypa) IUisl CO3/aHus
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MPOIIECCOB.

[TonsTre 00 ’HTaNBIUMN U dHTporUU. JHeprusi [ uboca. 3akon ['ecca u cnepctBus U3 Hero. Ponb cMmenieHus
paBHOBECHSI B TEXHOJOTUYECKUX IMPOIIECCAX.

CamocrosiTesbHasi padora

[Tpunnun Jle llarense. Bnusaue paznuyHbix (akToOpoB HA H3MEHEHUE PAaBHOBECUS XUMHUUECKUX PEAKIIUM.
3aKOH NEHCTBYIOIIMX MacC U KOHCTaHTa XMMHUYECKOTO paBHOBecUs. PacueTsl paBHOBECHBIX KOHIICHTpALUM
pearvpymomux BelecTB U IpoAYKTOB peakiuii. Pacyers! TemnoBoro 3¢ dexra peakuuu.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJlaHUK Ha NpuMeHeHue npuHiuna Jle-llarenbe aisi HaXOXKIAECHUS
HaIpaBJIEHUsI CMEIICHNsI PAaBHOBECHS] XMMHUYECKON peakIu U aHadu3 (PakToOpoB, BIUSIOIIMX HA CMELICHHE
XUMHUYECKOTO PAaBHOBECHSI.

JlabopaTopHble 3aHATHS

Jlaboparopnas padota «M3yueHre BAUSHUS pa3InYHbIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHUS».
HccnenoBanue BIMSHUSA U3MEHEHUS KOHLIEHTPALMK BEIIECTB, PEAKLIUU CPENbI U TEMIIEPATYPHI HA CMELICHHE
XUMHUYECKOro paBHOBecHsl. CpaBHEHHE IOIYYEHHBIX PE3YJIbTaTOB C TEOPETHUYECKH MPOTHO3UPYEMBIMH Ha

OK 01
OK 02
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ocHoBe npuHiuna Jle [larense.

Pa3neua 6. JlucnepcHble CHCTEMBI
Tema 6.1. OcHoOBHOe coep:kaHue OK 01
JucnepcHele Teopernueckoe o0yueHune OK 02
CHUCTEMBI U Hucnepcusbie cucteMbl. Komonaneie cucteMbl. ICTHHHBIE PaCTBOPBI. OK 07
¢haxTopsl UX PactBopenne kak ¢Qusuko-xumudeckuii mnpouecc. PactBoprl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB.
YCTOHYMBOCTH PactBopuMocTe. MaccoBast 10y1s1 paCTBOPEHHOro BemlecTBa. lIpenenbHO nonmycTMble KOHUEHTPAUUU U HUX

HCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON 0€30MaCHOCTH.

Knaccudukanus aucnepcHeIX cucTeM Mo coctaBy. CtpoeHue U (DakTOpbl yCTONYHMBOCTH AMCIEPCHBIX

cucreM. Pacro3HaBaHHWe HCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB U TPyOOAHMCIEPCHBIX CHCTEM.

Crpoenue wmmunemisl. PaccenBanue cBeTta MOpH MPOXOXKACHUM CBETOBOTO IIy4YKa Yepe3 OINTUYECKU

HeoTHOpoAHYIO cpeny (3ddhekra Tungans).

CamocTrosiTesbHasi padora

Pemrenue 3a1au Ha TIPUTOTOBICHUE PACTBOPOB.

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHMI HA JUCIEPCHBIE CHCTEMBI, HUCIOJb3yeMbIE B

OBITOBOM W TIPOM3BOJACTBEHHOM JEATEILHOCTH YEJIOBEKAa, C TMO3MIMH HKOJOTHYECKON Oe30macHOCTH

MOCJICICTBHI ¥ TPAMOTHBIX PEIICHUM MPOOJIeM, CBI3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOE coep:xkaHue OK 01
HccnenoBanne JlaGopaTropHble 3aHATHS OK 02
CBOMCTB Jlaboparopnast padota «IIpuroroBieHne pacTBOPOBY.
AUCTIIEPCHBIX [IpuroToBneHue pacTBOPOB 3aJaHHOM (MOJSPHOM) KOHLEHTpalUUd (C MPaKTHUKO-OPUEHTUPOBAHHBIMU
CUCTEM JUIA UX BOIIPOCaMHM ), OTIPEAEIIEHUE CPEbl BOJAHBIX PACTBOPOB.
HICHTH(UKALIH JlaGopatopHnas pabora «/ccnenoBanue AUCIIEPCHBIX CUCTEM.

[IpuroroBneHne W U3y4EHUE CBOMCTB MAMCHEPCHBIX CHUCTEM pPa3HBIX BHUJIOB: CYCHEH3UM, 3SMYJIbCHH,

KOJUIOMJAHOTO pacTtBopa. CpaBHEHHE CBONCTB MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BBISABIEHHUE OCHOBHBIX

Pa3IMYUi MEKIY HUMU.
Paznen 7. KauecTBeHHBIE peakiiui 00HAPYKEHUS HEOPTAaHMYECKUX U OPraHNYeCKHX BelleCTB
Tema 7.1. OcHOBHOe coep:kaHue OK 01
OGHnapyxeHune KauecTBeHHBIE XMMUUYECKUE PEAKIMHU, XaPAKTEPHBIE I OOHAPYKEHHS HEOPTAaHUYECKHMX BEIIECTB (KATHOHOB OK 02
HEOPraHWYECKUX |1 aHnoHOB). CocTaBICHUE YPAaBHEHHI peakiuii oOHapykeHusI KaThOoHOB [-VI rpynmn 1 aHHOHOB, B T.4. B

KaTHUOHOB U
AHHUOHOB

MOJICKYJIIPHON U MOHHOU (popMax.
Peakuuu oOHapy)eHUSI HEOPraHUYECKUX BEIECTB B peabHBIX 00BbEKTaX OKPY)KAIOIIEH CPeIbl.
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JlabopaTopHble 3aHATHS

OOHapyxeHne HEOpPraHUYECKUX BelecTB (KaTHOHOB [-VI rpynn uin aHMOHOB) € HCIIOJIB30BAaHUEM
KAueCTBEHHBIX aHATMTUYECKUX PEAKIIMI.

JlaGopatopHnast paboTa Ha BBIOOD:

1. JTaboparopHas paboTa «AHAIUTHYECKHE PeaKIUu KaTHOHOB [-VI rpymm».

[TpoBeeHne KaueCTBEHHBIX PEAKLUH, UCIIOIB3YEMBIX JJIs1 OOHAPY)KEHHUsI KaTHOHOB | rpymmbl (kamus,
HaTpusi, Maraus, ammonus), Il rpynmsr Ha mpumepe 6apus, 111 rpynmbr — cBuHIA, [V rpynmel — aaoMuHUS,
V rpynmer — xene3a (II u III), VI rpynmet — aukens. Onucanne HaOII0JaeMbIX SBICHHH M COCTABIICHUE
XUMHYECKUX PEAKITUH.

2. JJaboparopnas paboTa «AHATUTUYECKUE PEAKIINN AaHHOHOB.

[TpoBenenne KaueCTBEHHBIX peaKLnii, NCIOIB3YyEMBIX JUUIsl OOHApYKEHUsI aHMOHOB: KapOoHarta, (ocdara,
cynbdara, cynbhuaa, HUTpaTa, xjaopuaa u ap. Onucanue HabIIOJaeMbIX SBICHUHN U COCTaBICHUE
XUMUYECKUX PEAKLIUN.

Tema 7.2. OcHOBHOe coep:kaHue OK 01
O6napyxenue KauecTBeHHBIC XHUMHUCCKUE PEAKIMHU, XaPAKTEPHBIE sl OOHAPYKEHHS OTACIBHBIX KIACCOB OPraHMYECKUX OK 02
OpraHn4cCKux COCTMHECHMI: ()EHOJIOB, aTbJACTHIOB, KpaxMaa, YKCYCHON KUCIOThI, aMUHOKUCIIOT | JIp.
BCIICCTB Jlenatypanust 0€JIKOB ITPU HArPEBaHHH, [IBETHHIC PEAKIIMH OCITKOB.
OTZEJIbHBIX CocraBiieHre Ka4eCTBEHHBIX peaklnuii 0OHapyKEeHHsI OPraHUYEeCKUX COeTMHEHUI OTAENbHBIX KJIACCOB.
KJIaCCOB C JlabopaTopHble 3aHATHS
UCTIOIBb30BAHUCM [ QOHapyKEHHUE OPraHHYECKUX COCIMHEHUH OTIEIbHBIX KJIaCCOB.
Ka4CCTBCHHBIX JlaboparopHasi paboTa Ha BBIOOD:
peaKiui 1. JTaboparopHas pabota «KauecTBeHHbIE peaKIIMK Ha OT/AEIbHbIE KJIACChl OPraHMYECKUX BEIIECTBY.

[TpoBeneHNe Ka4eCTBEHHBIX PEAKIUi, HCIIOIBb3yEeMBbIX I OOHAPYKEHUS OPTAaHUYECKUX BEIIECTB PAa3INIHBIX

KJIaCCOB: (DEHOJIOB, AJBJICTHIOB, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHUCIIOT, OeNKoB U ap. Onucanue

Ha0JII0/1aeMBIX SIBJICHHUM U COCTABIICHUE XUMUYECKUX PEAKIIU H/UIIN CXEM.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/lePKaAHUeE (COAepP:KaHUe MPUKJIATHOTO MOYJIfA)
Pa3znea 8. XuMus B ObITY H IPOU3BOICTBEHHOM 1eSITEJIbHOCTH YeJIOBeKa OK 01
TeMma 8.1. OcHoBHOE coep:xkaHue OK 02
Xumus B ObiTy U |CamocTosiTe/IbHAsE padoTa OK 04
MPOM3BOJICTBCHHOM | JkostorHueckas 6€30MaCHOCTb TOCIIEACTBHII OBITOBOM 1 MPOU3BOACTBEHHOM IESITEILHOCTH YEJIOBEKA, OK 07
ACATCIBHOCTH CBsI3aHHAs C IEPepabOTKOMN BEIIECTB; MOUCK U aHATN3 XUMHUUYECKOW WH(OPMAITUU U3 Pa3IMYHbIX HCTOYHUKOB
YeJIoBeKa

(HayuyHas ¥ yueOHO-Hay4YHas JTUTEepaTypa, CpeIcTBa MaccOoBOM nH(popManuu, cetb UHTepHET U ApyTHE).
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Keticsl (¢ yueToMm Oynymieit mpodeccuoHanbHOM AesITeIbHOCTH) Ha aHAIN3 WH(POpMAIIUU O
MIPOU3BO/ICTBEHHOH JIEATEILHOCTH YEJIOBEKa, CBA3aHHON C MepepaboTKON U MOJIyueHHEM BEIIECTB, a TAKXKe C
HKOJIOTHYECKOM 0€30MacHOCTBIO.

3ammuTa Keiica: [IpeacraBieHue pe3yabTaToB pelIeHUs KEMCOB (BBICTYIUICHHE C ITPE3CHTAITNEH )

Tema 9.1.1. OcHoBHOE coep:xkaHue OK 01
OcHoBBI JlaGoparTopHubie 3aHATHS
11abopaTopHOM JlaGopatopHnast pabota «OCHOBBI 1a00paTOPHOI PAKTHKI.
IIPaKTHKH B Jlaboparopnas nocyna u xuMuieckue peakTuBbl. OcHOBHBIE 1abopaTopHble onepauuu. JlabopaTopHoe
npodecCHOHANBHDI | oGopynoBanue. TeXHHKa Ge30MACHOCTH U MPABHIIA paGoTh! (IOBECHNMS) B 1aG0PATOPHH.
X 1a00paTopusiX  [CamocTosTeabHAN PaGOTa

BrImotHeHre THTIOBBIX PacyeTOB IO TEMATHKE SKCIIEPUMEHTA (BBIXOJ] MMPOJYKTA PEaKIMi, Macca HaBECKH,

00BEM pacTBOPUTETIS).

OOpaboTKa JaHHBIX, AHATH3 U OI[CHKA MX JIOCTOBEPHOCTH (BBIYHCIICHUE CPEAHETr0 3HAYCHUS

AKCIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).

[IpencraBneHue pe3ynbTaTOB SKCIEPUMEHTA B pa3Nu4HON hopme (Tabmuia, rpaguk, OT4eT, JOKIa,

IIpe3EHTALNS).
Tema 9.1.2. CamocTrosiTesbHasi padora OK 01
XUMUYECKUI Knaccudukanys npod BoJbI [0 BUIY M Ha3HAUEHHUIO, UCXOS U3 €€ XMMUUECKOTO COCTABA. OK 02
aHajm3 mpoo BOABI |OpraHoJaenTUYECKHE CBONCTBA (3amax, IMpo3pauHoCTh, BETHOCT, MyTHOCTH) BObI. KHCIOTHOCTE 1 OK 07

IeI0YHOCTh BOJbl. pH cpensl u MeToas! ee onpeneneHust. JKecTKocTh BOJABI U METOBI €€ ONPEIEICHUS.
CymHocTh METO1a TATPOBAHMSL.

Bubl xkecTKOCTH BO/BI (BpeMEHHAas U OCTOstHHAS ). KeCTKOCTh BO/IbI KaK IPUYMHA BBITIAJIEHUS OCAAKOB MU
00pa30BaHMs CONCOTIIONKECHHHN, UMEIOITUX MECTO B OBITY U Ha TIPOU3BOICTBE.

CocraB coseil, BbI3BIBAIOLIUX KECTKOCTh BOJIbI. XUMUYECKHE MTPOLIECCHI, YCTPAHSAIOIINE KECTKOCTh BOJIBI.
VYpaBHEHUS] XUMUUECKUX PEAKIHMH, HIUTIOCTPUPYIOLIUX TPOLIECCHI, MPOUCXOIAIINE TPU YCTPaHEHU U
KECTKOCTHU. Y CTpaHEHHE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMHUYECKUMU criocobaMu. CriocoOsl
YCTPAHEHUS! TOCTOSHHON KECTKOCTH.

CriocoObI BEIp)KEHUST KOHIICHTPAIIUU PACTBOPOB: MaccoOBast J0JIs1 pACTBOPEHHOT'O BEIIECTBA, MOJISIPHAS
MOJISITTbHASL KOHIICHTpaIK. TUTp pactBopa. PenieHne npakTuKo-OpueHTHPOBAHHBIX TEOPETUYECKUX 3aIaHUN
Ha pacyeT KOHIEHTPAINN 3arpsI3HSIONUX BEIIECTB H UX CPABHEHHUE C MPEACIBHO TOMYCTUMBIMU
kouneHTpanusmu (ITJ1K).

JlaGopaTropHble 3aHATHSA

HccnenoBanne XMMHUYECKOTO COCTaBa MpoO BOJIBI.

19




JlaGopatopHnast paboTa Ha BBIOOD:

1. JTaboparopHas paboTta «OuuCTKa BOABI OT 3arpsiI3HEHUI».

Hcnonp3oBaHne METOIOB (PUIBTPOBAHUS U aCOPOLIUH I OTJICJICHUS 3arpsiI3HEHUI B HicCIIelyeMoi pooe
BOJIbI. BBI0Op MeTO1a OYMCTKY B 3aBUCUMOCTH OT BHa 3arpsi3HeHus. CpaBHeHHE 3P PEeKTHBHOCTH
Pa3INYHBIX METOIOB OYMCTKH BOJBI B Pa3HBIX YCIOBHAX (B 1a00OpaTOpUH, B TOMAIITHUX U MOJEBBIX
YCIIOBHSIX).

Tema 9.1.3.
XuMHYeCcKui
KOHTPOJIb KaueCcTBa
MPOAYKTOB
MMUTaHNS

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue

KadecTBeHHBIN XMMHUUECKHI COCTAaB MPOAYKTOB MUTaHus. BemecTsa, dhanscuduimpyromme mpoayKThl
MUTaHUS, U BELIECTBA, 3arpsI3HAIOIINE MIPOAYKTHI MUTaHus. OnpeaeneHne 3arpa3HIonmX XUMHUUECKUX
BELIECTB B MPOAYKTaX MUTAHUs, ONPE/IETICHIE BEIIECTB, HE 3asIBJICHHBIX B COCTaBE MPOYKTOB MUTAHUS.

CamocTrosiTesbHasi padora

Opranuueckre 1 HEOPraHMIEeCKUe BEIIECTBA, BXOIAIINE B COCTAB MIPOAYKTOB nuTanus. OnpeaeneHue
coctaBa OJII0]] Ha COJIEPIKAHUE MAaKPO M MHUKPOIJIEMEHTOB. V3ydueHue MpeasioxKeHHBIX IPerogaBaTeneM Ot/
Ha MPeMET XMMUYECKOTO COCTaBa, ONPEIeNICHHE J0JICH OT CYTOYHOW HOPMBI MAaKpO U MUKPODJIEMEHTOB B
yKa3aHHOM OJItoIe.

Pemenue npakTuko-OpueHTHPOBAHHBIX 32124 110 KyJIHMHAPHOH TEMaTUKE Pa3JIMYHbIX THIIOB.

OK 01
OK 02
OK 07

Tema 9.1.4.
XUMHUdeCcKu
aHaym3 mpood
IIOYBBI

OcHoOBHOe coep:kaHue

Teopernyeckoe o0yueHue

Krnaccudukanus nmoyus 1o BUAY U Ha3HAUEHUIO, UCXOS U3 XUMUYECKOro cocTaBa. neHTudukanus npoos
MOYBHI 110 €€ XUMUYECKOMY COCTaBYy, OITMCaHNE BO3MOYKHOCTEN €€ MPUMEHEHHUSI.

TpeOGoBaHus K Ka4eCTBY MOUBBI pa3IMYHOIO Ha3HaueHUs. Onucanne 0coOeHHOCTE! NCIIOIb30BaHuUs TIOYB B
3aBHCHUMOCTH OT THIIOB, CIOCOOBI YIyYIIEHHUS KauecTBa MOYB B 3aBUCUMOCTH OT Ha3HAYEHUS.

O065acTH UCTIONB30BAHUS OPraHUYECKUX YI0OpEeHUI B 3aBUCHMOCTH OT KaueCTBEHHOTro cocTaBa. Onucanue
OpPraHUYECKUX YAOOPEHUN U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBKI U €€ Pa3HOBUTHOCTH.

CamocrosiTesbHasi padora

OGHaCTI/I Ha3HAa4YCHUA (HpI/IMeHeHI/IH) IIOYBbI, UCXOO U3 KAYCCTBCHHOT'O U KOJIMYCCTBCHHOI'O COCTaBa.
AHann3 HOpMaTUBHOW JOKYMEHTAI1H.

Posnb HeOpraHMuecKuX BEIIECTB B KAUECTBE MUHEPAIBHBIX YAOOPEHHH, yIydIIUTeNeH MOUBHI.

CocTaB MUHEpaNbHBIX YA00PEHUH U UX TPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMOYBBI U €€ Pa3HOBUTHOCTH.
B3anMocBs3b cocTaBa ynoOpeHHit M MX BIUSHHS Ha BET€TaTUBHBIC CBOWCTBA M IUIOJAOHOIIICHUE PACTCHUM.

OK 01
OK 02
OK 07

Tema 9.1.5.

OcHOBHOe coep:kaHue

OK 01
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HccnenoBanue CamocrosiTesibHast padoTa 1 OK 02
OOBEKTOB V4eOHO-1CCIIeN0BaTENbCKUI NPOEKT B 00JIACTH UCCIIEN0BAHUS 00BEKTOB Orochepnl. O630p TeM yueOHO- OK 04
6uocepsl HCCIIEIOBATENLCKUX TIPOEKTOB. AJITOPUTM BBITIONHEHUS MpoekTa. OnpeneneHue mpodaeMbl UCCICTOBAHMSL. OK 07

Mertopl morcka, aHanu3a 1 00paboTKH HH(GOPMAIIMU O TPOEKTE B PA3IUYHBIX UCTOUHUKAX.
Tema 9.2.1. OcHoOBHOe coep:kaHue 3 OK 01
XUMUYECKUI Teopernyeckoe o0yueHune 3 OK 02
aHaym3 HasHaueHne TexHnueckoi Bobl. TpeGOBaHMS K TEXHHUECKOI BOJIE IO TPYIIIaM MOTPEOIeHHS. OK 07
TEXHUIECKUH BOMbI | KayecTBO TEXHHYECKON BOIbI pa3HbIX BUAOB. XUMUYECKUI aHAIN3 U MPOU3BOJACTBEHHBIN KOHTPOJIb COCTaBa

TeXHUYECKOM BOJIbl. CYIITHOCTh METO/Ia TUTPOBAHUS. )

AHann3 TEXHUYECKOW BOABI Ha JKECTKOCTh W Jpyrue mokaszarenud. KHCIOTHOCTh W MICNIOYHOCTH BOJBI.

Onpenenenue oOmIei 1 CBOOOAHOI IIETOYHOCTH (KUCIOTHOCTH) METOJIOM TUTpoBaHUs. pH cpenbl 1 MeTobI

ee onpeneneHus. JKecTKOCTb BOJIbI U METO/IBI €€ OIIpeIeIICHUsI.
IIpomeskyTOoUHAs aTTecTAUMS MO IUCHUILIMHE (IK3aMEeH) 4
Bcero 108
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3. YCJIOBUSI PEAJIM3ALIAN TPOTPAMMBI OBILIEOBPA30BATEJILHOI
JUCIUATLITAHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0

s peanuzanuy mporpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH MPEAYCMOTPEHBI CIEIYIOIINE
CrelMabHbIE TIOMEIICHHS: YyYeOHBbI KaOWHET XUMHUM W/WIM Y4eOHOM XHWMHUYECKOU
nabopaTopuH.

O6opynoBanue y4eOHOro KabuHeTa (HAIJISIAHbIE OCO0OMSI): HAOOPHI MAPOCTEPKHEBBIX
MoOJIeNiell MOJIEKYJ, MOJENU KPUCTAJUIMYECKUX PEIIETOK, KOJUICKIMH MPOCTBIX U CIOXKHBIX
BEIIECTB W/MJIM KOJUIEKIMH TOJMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ W MHHEpaJoB, TabiIHIa
Memnneneesa, yueOHbIe PHIBMBI, IIU(PPOBBIE 00pa30BaTENbHbBIE PECYPCHI.

TexHuueckue cpeacTBa O0y4YeHMsI: KOMIIBIOTEp C YCTPOWCTBAMHM BOCIPOM3BEICHHS
3ByKa, MPUHTEP, MYJbTUMEIHA-IPOCKTOP C OJKpPaHOM, MYJIbTUMEAMIHAS JOCKa, yKa3Ka-
MpEe3eHTEP ISl TPE3CHTAIUN.

OoOopynoBanue JjadopaTopur ¥ padoyMx MecT JaA0OPATOPUM: MEH3YPKH, MHUIETKU-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOTI, JIYIbl, IPEAMETHbIE U MMOKPOBHbIE CTEKJIA, MIAHILIETHI
JUTSL KamellbHBIX peakiuii, (QuibTpoBanmbHas Oymara, TPOMBIBAJIKH, CTEKISHHBIC MPOOUPKH,
pe3uHOBbIe TMPOOKH, (oHApUKH, HAOOpP PEaKTHUBOB, CTECKJISHHBIC NAJOYKH, INTATHBBI JJIS
IpoOUPOK; MEPHBIE IIMIIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICIUTENIbHbIC IUIHHIPUYECKHIE
(50-100 mu1), CTYnKH € MECTUKOM, ¢aphopoBbIE YAIIKH, MUHIETHI, PUIBTPbI OyMaXKHbIE, BaTa,
MapJiisi, 4YacoBbl€ CTEKJIA, SJEKTPOIIUTKH, JIabopaTOpHbIE IITATHUBHI, CIIHUPTOBBIE TOPENKH,
CIIUYKH, TPUOOP I MOTydeHUs Ta30B (MM MPoOUpKa C Ta300TBOJHON TPYOKOM), mepiKaTenn
JUIsl IPOOUPOK, CKIISIHKH ISl XpaHeHHsI peaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 m 200 mu); mIMaTeNy; MAUHIETHI, TUTEIBHBIC UL, CEKYHIOMEPHI (TaiiMepbl), MEpPHBIS
npobupku (Ha 10-20 mu) m mepabie konOwr (25, 50, 100 u 200 mn), BomsHas Oansi (Wiau
TEPMOCTAT), CTEKJSHHBIC IMaJIOYKH, KOHWYECKHe KonObl s tutpoBanus (50 u 100 mm);
WHAWKATOPHBIC TOJOCKA JJsi ompeneneHus pH u craHmapTHas WHIWKATOpHAsS IIKAla;
YHUBEpCaJIbHBIN HHAUKATOP; nuneTk Ha 1, 10, 50 mu (umu po3aropsl Ha 1, 5 u 10 mir), OropeTku
JUIS TUTPOBAHU, MeTUIIMHCKKE mmpuilsl Ha 100—150 mi, mabopaTtopHble H/HIN aHATUTHYECKUE
Bechl, pH-MeTpsI, cymmibHBIN mKad, u Ip. T1adbopaTopHOE 000pyI0BAHHE.

3.2. UndopmanmnonHoe obecriedeHre peaau3anun NporpaMmmbl
a) OCHOBHbIE HCTOYHHUKMU:

l. KacesnoB B.A.@wusuka. 10 xmacc. ba3oBblii ypoBenn: yueOHMK /B.A.KacbsHoB .-3-¢
u3a.,crepeorun.-M.: [poda,2015.-287 c.,umn.
2. KacesnoB B.A.®uzuka. basosbiii ypoBenb.l1 kimacc.: yueOHuK /B.A.KacesHOoB .-2-¢
u3a.,crepeorun.-M.: [lpoda,2015.-272c¢.,umn.
3. I'a6puensn O.C.Xumus. 11 knacc: bazoBwiii ypoBeHb.YueOnuk / O.C.I'abpuensn.- 2-e
u3a.,crepeotu.-M.: poda,2015.-223 c.,um.
4. I'a6puensn O.C.Xumus. 10 xmacc: bazoBwiii ypoBenb.YueOnuk / O.C.I'abpuenss.- 3-e
u3a.,crepeotu.-M.: Ipoda,2015.-191c¢.,umn.
5. Bbuonorus. 11 kiacc: yueOHUK ans obmieoOpa3zoBar. opraHu3anuii: 0a30BbI ypOBEHb /

ITon pen.Jl.K.bensesoii.-M.:IIpoceemienue,2014.- 224 c.,umn.

0) 1OMOJIHUTEIbHAS JIUTepaTypa

1. ["abpuensu O.C. HacronpHas kaura yuurtens xumun: 10-11 xkmace / O.C.I'abpuensn, NU.T.
OctpoymoB — M., 2015r.
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2. Taopuensa O.C. Xumwus s mperiofaBatens: ydeOHo-merommdeckoe mocooue / O.C.
I'a6puensn, I'.I'. JIsicoBa — M., 2014r.

3.  Tempenmreiin JI.O., luk FO.U. ®usnka. YueOnux misa 10-11 ko — M., 2015r.

4. Kabapaun O.0., Opno B.A. DkcnepuMeHTanbHble 3a1aHus mo ¢usnke. 9—11 xmaccer:
ydaeOHoe mocoOue /uTsl ydamxcst o01eo0pa3oBaTeabHbIX yapexaeHui. — M., 2014r.

5.  Kacesano B.A. Meroauueckne peKOMEHJAIMU IO HCHOJIB30BAHUIO Y4eOHMKOB B.A.
KacpsinoBa «®wusuka. 10 xn.», «®Dusuka. 11 xin.» npu uzydeHun ¢(u3ukun Ha 0a30BOM U
npo¢mibHOM ypoBHE. — M., 2014r.

6. KacesaHoB B.A. ®uszuka. 10, 11 k1. Temarnueckoe W MOypoyHOE IUIAHUpOBaHUE. — M.,
2012.

7.  Ky3nenmoa H.E. OOydeHwe XUMHM Ha OCHOBE MEXKIPEIMETHONH WHTErpanuu /
H.E.Ky3nenosa, M.A. lllaranos. — M., 2015r.

8.  Jlabkomckmii B.b. 220 3amau mo ¢usuke ¢ pemeHusMu: KHUTA A1 ydanmxcs 10-11 k.
o011eo0pa3oBaTeNbHbIX YupexaeHuid. — M., 2014r.

9. CaunkuHa E.B., Jlorunosa I'.Il. Xumus 11 MIKOJ ¥ KJIACCOB TYMaHUTAPHOTO TPOQUIISL.
10, 11 k1. — M., 2015r.

10. ®denepasbHBIA KOMIIOHEHT TOCYJAapCTBEHHOTO CTaHaapra oOmiero ooOpa3oBaHus. /
MunucrepctBo obpazoBanus PO. — M., 2014r.

11. YepnobGennckas [.M. Meroauka 00yueHnss XuMUHU B cpeaHeit mkoie. — M., 2015r.

B) IPOrpaMMHoe odecreyeHue QU CIUTITHHbI

onekmponnoe obyuenue «buonocus 8-11knaccy

anekmponnoe ooyuenue «Xumusa 8-11xnaccy

2JIEKMPOHHOE 00VYeHUe « DKOO2ULY

http://www.prosv.ru/umk/,biologi/6.html#n7 — uzparensctBo [IpocBemenue (Onomorus)
http://www.prosv.ru/umk/ chemistry/2.html#n7 - uzgarensctBo [IpocBemienue (Xumus)

DB N~
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBbHON JUCHUIJIAHBI

KoHTpomb 1 OIIeHKa pe3yIbTaToOB 00YYEHUS OCYIIECTBISICTCS MPEOIaBaTeNIeM B IMPOIIECCe
NPOBEICHUSI TPAKTUYCCKUX 3aHATHH H JTA0OpaTOPHBIX pabOT, TECTHUPOBAHMSA, a TaKXKe
BBIITOJIHEHUSI  OOYYArOIIMMUCS ~ MHIWBUAYAIBHBIX  3aJaHWW, MPOEKTOB, HCCIICIOBaHUI.
PesynbTarhl 00ydeHUs ONpEACNSIOT, YTO OOydYalomMecs JJOJDKHBI 3HaTh, IMOHHUMATh H
ACMOHCTPUPOBATH IO 3aBCPIICHNUUN U3YUCHUSA JUCHUIIINHBI.

Jnst popMupoBaHUs, KOHTPOJISL M OLIEHKU PE3yIbTaTOB OCBOCHHS Y4eOHOW IUCIUITIIMHBI
UCTIOJIb3YEeTCS CUCTEMA OLIEHOYHBIX MEPOIPHUITUH, MPEACTABIIAIONIAs COO0H KOMIUIEKC YUeOHBIX
MEpOTPHUATHHA, COTJIAaCOBAaHHBIX C pe3ylbTaTaMu OOYy4YeHHs M CHOPMYIUPOBAHHBIX C YU4ETOM
®I'OC COO (mpeametnbie pe3yabrathl o guciurmuae) 1 GI'OC CIIO.

Ne Monyas, / Pasnen Pe3yabTaT 00y4yeHus OueHovHbIe MepPONPUATHSA OK
/ Tema
I |OcHoBHOIi MOTYJIb
1 |Pa3zgen 1. ®opmyaupoBaTh 0a3oBbIe
OcHoBBI NOHSATHUS U 3aKOHBI XUMHHU
CTPOEHUs
BellecTBa

1.1 |Ctpoenue atomoB |CocCTaBIATh XUMHUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMUYECKHUX bopMyITbI COETMHEHUN B XUMHUYECKUX AJIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHBIO [MPUPOAA XUMUUECKOU CBSI3M».
pupoaa OKHCIICHUS XUMUYECKHUX 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKON 3JIEMEHTOB, UCXO/S U3 XUMHUYECKUX HOpMYIT
CBSI3U BaJICHTHOCTH U JIBYXaTOMHBIX CO€IMHEHUN

AJIEKTPOOTPUIIATENHHOCTH  |(OKCHIOB, CYIb(MHUIOB,
TUAPUJIOB U T.I1.).

1.2 |Tlepponnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanubie  (OK 01
3aKOH ¥ Ta0IMIa |XUMHUUYECKHE DIIEMEHTEI B TEOpPETUUYECKHUE 3aJaHus Ha OK 02
.. MenneneeBa |COOTBETCTBUU € UX XapaKTEePU3aLUI0 XUMHUECKUX

MOJIOKEHUEM B AJIEMEHTOB: «MeTalu4ecKue /
MEPUOANYECKON CUCTEME HEMETAJUIMYECKHE CBOMCTBA,
XUMUYECKHUX 3JIEMEHTOB 3IEKTPOOTPULIATEIHLHOCTD U
.. Menneneena CPOJICTBO K BJIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
ANEKTPOHHBIM CTPOECHUEM U
MOJIO)KEHUEM B IEPUOANYECKOI
CUCTEME XUMUYECKUX
anemenToB J[.M. Menaeneepay.
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema

2 [Pazpgen 2. CocraBasats ypasHenusi 1 |KonrpoabHas pabora
XuMu4yeckue cXeMbl XUMHUYEeCKUX «CTpoeHue BelllecTBa U
peakuuu peaxkuui XHMHYeCcKHe PeaKkiun

2.1 |Tunesr CocTaBisiTh peakuu 1. 3amauu Ha cocTaBiIcHUE OK 01
XUMHUYECKHUX COEIMHEHUS, PA3NIOKEHUS, |ypaBHEHUN peaKiuii:
peakuuit oOMeHa, 3aMelIeHNUs, — COEMHEHMUS], 3aMEeILECHUS,

OKHUCJIUTCIBbHO-
BOCCTAHOBHUTCIIBHBIC
peaKuu U peakiuu
KOMIUIEKCO0OpazoBaHus (Ha
npuMepe
THIPOKCOKOMITIIEKCOB
QTIOMUHHUS M [IMHKA) C
y4acTHEM HEOPraHUIeCKUX
BEILIECTB

pa3nokeHusi, OOMeHa U peaKIuit
C Y4aCTHEM KOMILIEKCHBIX
COoeMHEHN (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIUTENBHO-
BOCCTAaHOBUTEIBHBIX pPEaKLUN C
HCIIOJIb30BAaHUEM METO/1a
3JICKTPOHHOTO OanaHca;

— C Y4aCTHUEM KOMILJIEKCHBIX
COeIMHEHN (Ha IpUMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
AITIOMUHUS).

2. 3aauu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTepUCTHK MPOAYKTa
peaKkuu COeJMHEHHsSI; MaCCOBOM
WM 00BEMHOM JT0JIM BBIXO/A
MPOJIYKTa PEaklMK COCTUHEHUS
OT TEOPETUYECKU BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH Tra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOAHBIX
BEUIECTB U MPOYKTOB PEAKIIUU;
Macchl (00BeM, KOJTHYECTBO
BEIIIECTBA) MPOIYKTA PEAKIIUH,
€CJIM OJTHO U3 BEILECTB JJaHO B
BHJIE PACTBOPA C OIPEIEICHHON
MAaCCOBOM J0JIE paCTBOPEHHOTO
BEILIECTBA.
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Moayas / Paznen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

2.2

DNEKTPOIUTHUYECK
as TUccolManys u
MOHHBII 00MeH

CocraBnsTh ypaBHEHHUS
XUMHYECKHX PEAKLUU
HMOHHOro 0OMeHa ¢
y4acTHEM HEOpraHM4eCKuX
BEIIIECTB

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJIIPHBIX U MOHHBIX
peaKkuuii C yHacTUEM OKCHJIOB,
KHCJIOT, OCHOBAaHHH U COJICH,
HMOHHBIX PEakIi TUAPOIU3a
COJIEH, YCTAaHOBJIEHUE
WU3MEHEHUS KUCIOTHOCTH CPEIbI.
2. JTaboparopHas paboTa
«Peakuuu ruponusar.

OK 01

Pa3nen 3.
Crtpoenne u
CBOMCTBa
HEOPraHUYecKHX
BelleCTB

HccaenoBarb cTpoeHue U
CBONCTBA
HEOPraHU4YeCKHUX BellecTB

KonTtpoabsHnas padora
«CBOHCTBa HEOPraHUYECKUX
BellecTB)

3.1

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

KnaccudumupoBarts
HEOPraHMYECKUE BEIIECTBA
B COOTBETCTBHH C UX
CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHWE HEOPraHUYECKHUX
BEILIECTB UCXOS U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTABJICHHE XUMUYECKOMN
(hOopMyIIbI HCXOIS U3 HA3BAHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIA TPUBUATBHON
HOMEHKJIATYPEM.

2. 3aaun Ha pacyeT MacCOBOM
107 (MacChl) XUMHYECKOTO
JJIeMeHTa (COSAMHEHHUS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3aJanus 1Mo
KJaccu(UKaluu, HOMEHKIIaType
U XUMHYECKUM (hopMyliam
HEOPraHUYECKHUX BEILECTB
pa3INYHBIX KJIACCOB.

4. ITpakTryeckue 3a1aHus Ha
ONPEACIICHUE XUMUUECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOI
CBSA3U U TUIIA KPUCTAJUINYECKOU
pELIEeTKN.

OK 01

3.2

dusznko-
XUMHYCCKHE
CBOMCTBaA
HEOPraHUYECKUX

YcraHaBauBaTh
3aBUCUMOCTH (hU3HUKO-
XUMHYSCKHX CBOMCTB
HEOPTaHWYECKUX BEIIECTB

1. Tect «OcobeHnocTH
XHMHYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX THIPOKCHJIOB H

OK 01
OK 02
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
BEILECTB OT CTPOEHUSI aTOMOB U coJiei».

MOJIEKYJI, @ TaK)Ke TUIIA 2. 3agaHus Ha COCTaBJICHUE

KPUCTAJUIMYECKON PEIIETKH |ypaBHEHUN XUMHYECKUX
peaxkuuii ¢ yyacTueM IpOCThIX U
CJIOKHBIX HEOPraHUYECKHIX
BEILIECTB: OKCHJ/IOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUM U
amM(OTEepHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
Y CITOCOOBI TIOJTyYCHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEIIECTB.
4. Jlaboparopnas padoTa
«CBOMCTBAa METAJJIOB U
HEMETAJIJIOBY.

3.3 |IIpousBoacTBO O6ocHoBbrIBaTh 3HaueHue U |[IpakTuko-opuentupoBannpie [OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7aHus 10 COCTABJICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEaKIIHil ¢
3HaueHue u OBITOBOI U y4acTHEM HEOPraHUYECKUX
MpUMEHEHHUE B MPOU3BOCTBEHHOMN BEILIECTB, UCIIOIb3YEMBIX IS UX
OBITY U Ha NESTEIIbHOCTH YeIOBEKa UX |MICHTU(DUKALIUN U
MIPOU3BOJICTBE (UBUKO-XUMHYECKUMHU MIPOMBIIIIJICHHBIX CIIOCO00B

CBOMCTBaMH MOJTy4YEHHUS.

4 |Pa3nmen 4. HccaenoBars crpoenue n | KonrposabHasi padora
Ctpoenue u cBoiicTBa oprannvyeckux |«CTpoeHHe M CBONCTBa
cBoiicTBa BellecTB OpPraHu4yecKHX BellecTB)
OpPraHu4ecKux
BellecTB

4.1 |Knaccudukamus, |KmaccudunuponaTsh 1. 3aga"us Ha cocTaBiIEHUE OK 01
CTpOEHHE U OpraHMYEecKHe BElIecTBa B |HAa3BaHUI OpraHU4eCcKuX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUATIBLHOMN
OpraHUYECKUX CTPOCHHEM WJTU MEXKITYHAPOIHOM
BEIECTB CUCTEMaTUYECKOU

HOMEHKJIAType.

2. 3aga”usa Ha COCTaBJIEHUE
TTOJTHBIX ¥ COKPAIIEHHBIX

CTPYKTYPHBIX (hopmyi
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Moayas / Paznen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

OpraHN4YCCKUX BCIICCTB
OTJIENbHBIX KJIACCOB.

3. 3amauu Ha ONpeaeIeHUE
npocreiien GopmyIibl
OpraHr4eCKON MOJIEKYJIbI,
HUCXO0adA U3 3JICMCHTHOI'O COCTaBa

(B %).

4.2

CBoiicTBa
OpTraHUYECKUX
COECTMHEHNN

YcraHaBauBaTh
3aBUCUMOCTH (hU3HUKO-
XHUMHYSCKHX CBOMCTB
OpPTraHUYECKHUX BEIIECTB OT
CTPOCHHSI MOJICKYJI

1. 3aganus Ha cocTaBICHUE
YPaBHEHUN XUMUYECKUX
peaKkuuii ¢ yyacTuem
OpraHUYECKHX BEIECTB Ha
OCHOBAaHMH UX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOLIUX
XMMHYECKHUE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEaKINi U
TEHETUYECKOM CBSA3HU
OpPraHWYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aaun mo
YPaBHEHUSAM PEAKLIHM C
Y4aCTHEM OPraHUYEeCKUX
BEILIECTB.

4. Jlaboparopnas paboTa
«[Tonyuyenue >TrEHA U
W3YYEHHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranuueckue
BEILIECTBA B
KU3ZHEACSITEIBHOC
TH YEJIOBEKa.
IIpownsBoacTBo u
MIPUMEHEHUE
OpraHUYECKUX
BEILIECTB B
MIPOMBIIUIEHHOCTH

OO00CHOBBIBATh 3HAYEHUE U
MPUMEHEHNUE OPTaHUYECKUX
BEIIECTB B OBITOBOI U
MIPOU3BOACTBEHHOMN
JIEATEIIbHOCTHU YEJIOBEKA MX
(UBUKO-XUMHYECKUMHU
CBOMCTBaMH

[TpakTHKO-OPHEHTUPOBAHHBIC
3a7aHus 110 COCTABJIEHUIO
XUMUYECKUX PEAKLUN C
y4acTHEM OPTaHUYECKUX
BEIIECTB, UCIOJIb3YEeMBbIX IS UX
UICHTH(UKAIUHN B OBITY U
MTPOMBIIIIJICHHOCTH.

OK 01
OK 02
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
S |Pa3pmea S. HccnenoBars paBHoBecue [KoHTposabHas padora
Kunernyeckue U (M CKOPOCTh XUMHYeCKHX |«CKOpOCTH XUMHUYECKO
TepMOAMHAMM Y EC |peaKI Ui peaknuu U XUuMHU4YecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHUYECKHX
peakuui

5.1 |Kunetunueckue Hccnenosats BIusiHNUE 1. JTaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTPALlUH BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB U |— «OnpeaeneHue 3aBUCUMOCTH
XUMHUYECKHUX TEMIEPaTyphbl HA CKOPOCTh |CKOPOCTU PEAKIUU OT
peakuuit XUMHYECKHUX PEaKIHii KOHIEHTPALUU pearupyronmx

BELIECTBY;

— «OrmpenieneHne 3aBUCUMOCTH
CKOPOCTH PEAKIIU OT
TEMIIEPATYPbI».

2. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOPETHUYECKUE 3aJIaHUsI HA
aHanu3 (HaKTOpPOB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKON PEaKIuu.

5.2 |Tepmonunamuuec |HMccnenoBars BIUSHUE 1. 3amaun Ha pacuetsl TemioBbIX (OK 01
KHue W3MEHEHUS KOHIEHTpauu [3¢dexToB xumuaeckux peakmuii [OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEaKLUU CPEIbl U |1 OMpeIesIeHNE TUIIA PEaKIuu
MPOTEKAHUS TEMIEPaTyphl Ha cCMelIeHue |(T0 TerIoBoMY 3 (dEKTy: IK30-
XUMUYECKHUX XUMUYECKOTO PAaBHOBECUS  |U DHAOTEPMHUUYECKHUE).
peakuui. 2. IIpakTUKO-OpUEHTUPOBAHHbIE
PaBHoBecue 3a/1aHus HA TPUMEHEHUE
XUMHUYECKUX npuniuna Jle [larense ps
peakuuit HAXO0XJCHUS HaIlpaBIICHUS

CMEILIEHUs] PAaBHOBECHS
XUMHUYECKON peaklMy U aHalIn3
(akKTOpOB, BIMUAIOIIUX HA
CMENIeHUE XUMHYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«V3yueHne BIUSHUS Pa3IMYHBIX
(hakTOpOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHS.

6 (Pasnex 6. HccaenoBars qucnepcHblie | KonTposabHasi pabora nmo reme

JAucnepcHbie CHUCTEeMbI «/IucnepcHble cucTeMbD»
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
CHCTEeMbI
6.1 |[ducnepcHeie Paznuuars ucTuHHBIE 1. 3aaun Ha IPUTOTOBIIEHUE OK 01
CHUCTEMBI 1 pacTBOPbI, KOJJIOUAHBIE pacTBOpOB. OK 02
(bakTophl X pacTBOpbI U 2. [TpakTUKO-OpUEHTUPOBAHHBIC
YCTOWUYMBOCTH rpy0oauciepcHbIE CUCTEMBI |pacueTHBIC 3a/1aHus Ha
Ha OCHOBE XHMHYECKOTO JUCIIEPCHBIE CUCTEMBI,
IKCIIEPUMEHTA UCTIOJIb3yeMble B OBITOBOW U
MIPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue HUccnenoBath pusnko- JlaGopatopHnas pabora (Ha OK 01
CBOICTB XAMHYECKHUE CBOMCTBA BEIOOD):
JUCIIEPCHBIX pa3IUYHbBIX BUJIOB — IIpuroroBienue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue TUCTIEPCHBIX
CUCTEM.
7 |(Pa3nmen 7. HccienoBaTh CBOMCTBA
KauecTBeHHbIE |OpPraHMYecKHUX U
peakuuu HEOPraHu4eCcKHX BellecTB
00Hapy:KeHUs € HCI0JIb30BaAHHEM
OPraHN4YeCcKNX U |Ka4yeCTBeHHBIX peaKiuil
HEOpraHHu4ecKHUX
BeleCTB
7.1 |ObHapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIE PEAKIIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIECTB |— AHAIUTHUYECKHE PEaKLUU
AHHOHOB kaTtuoHoB [-VI rpynm;
— AHUIUTUYECKHUE PEaKIINU
AHUOHOB.
2. [TpakTryeckue 3a1aHus Ha
COCTABJICHUE YPaBHECHUU
peakiuii oOHapyKeHUs
KaTuOHOB [-VI rpynn u
aHUOHOB, B T.Y. B MOJIEKYJIIPHOM
Y MOHHOH (opmax.
7.2 |ObHapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
OpTraHUYECKHUX KaueCTBEHHBIC PEAKIIUH BBIOOD):
BEILIECTB OpraHWYECKUX coeMHEeHN |— KauecTBeHHBIE peakiuu Ha
OTJIEJIbHBIX OTJIEJIbHBIX KJIaCCOB OT/ZIEJIbHBIE KIIACCHI
KJIaCCOB C OpPraHUYECKUX BELIECTB;
MCII0JIb30BaHUEM — KauecTBeHHbII aHanmn3
KaueCTBEHHBIX OpPraHUYECKUX COESAUHEHUH 110
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
peakiui (YHKIIMOHATLHBIM TPYIITIaM.
2. [TpakTryeckue 3a1aHus Ha
COCTaBJICHHE KaUeCTBCHHBIX
peakmuii oOOHaApYKEHUS
OpraHNYeCKUX COCTUHEHUH.
II |[IpuxkiaaxHoit MOayJIb
8 (Pasnex 8. OueHuBaTthb nocjeacTBust |3amura Keica (¢ yueTrom
Xumus B ObITY U |OBITOBOM U Oyayuiei npodgeccuoHaIbHOM
NMPON3BOJACTBEHH |IPOM3BOACTBEHHOI AesiTeJIbHOCTH)
OH 1eATEeIbHOCTH |IeATEIbHOCTH YeJI0BEKA C
YeJi0BeKa NO3UIUN IKOJTOTHIECKOH
0€e30ImacHOCTH
Xumus B ObiTy 1 |OueHuBath nocneactsus  (Keiic (¢ yuetom Oymymeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccrnoHanbHOM OK 02
W IeATeIbHOCTH  |POU3BOJICTBEHHOM NESATETLHOCTH) OK 04
yeJIoBeKa NEITEILHOCTH YellioBeKa ¢ |Bo3MOYKHEIE TEMEI KEHCOB: OK 07
MO3UIIMH DKOJOTHUECKOU 1. IloTemnenue kKiuMmara u
0€e30I1aCHOCTH BBICBOOOYKIEHUE T'a30BBIX
TUAPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ass
aBHa-, MalllHHO- U
pUOOPOCTPOCHHUS.
3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.
4. JIekapcTBa Ha OCHOBE
pPacTUTENBHBIX MTPENapaToB.
9.1 (Pa3zmen 9.1. HNuTepniperupoBaTh 3amuTa y4eoHo-

HcciaenoBanue u
XUMHYECKHM
aHAJIN3 00HLEKTOB
onocdepnbl

XHMHYeCKHe MPouecchl U
siBJieHHusI B Onocgepe

HCCIIECT0BATEIBbCKOIO MMPOEKTA

(c yuerom Oyaymeit
npogdeccuoHaIbLHOM
AesiTeJIbHOCTH)
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
9.1.1|{OcHoBbI Boimonnare nonssiii nuka | 1. Jlaboparopnas pabota OK 01
nabopaTopHOH AKCTIEPUMEHTAIBHOTO «OCHOBBI TabOpaTOPHOMH
MPAKTUKHU B HCCJIETOBAHMUSI C MIPAKTUKN.
po)eCCHOHANIBH  |COOJTI0ICHUEM TTPABHIT 2. TumoBbIe pacyeTsl MO
BIX JJaOOpaTopusX |0e30macHOTO OOpaIICHHS C |TEeMAaTHKE YKCIIEPUMEHTA.
BEILIECTBAMH U 3. 3ajgauu Ha BHIYUCIICHHE
1a060paTOPHBIM CpeIHETO 3HAYCHHUS
o0opynoBaHueM AKCIIEPUMEHTAILHBIX JaHHBIX,
MOTPEIIHOCTH.
4. ITpeacraBiieHUE pe3yIbTaTOB
SKCIEPUMEHTA B PA3JIMYHON
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIAJ, PE3CHTAIH).
9.1.2 | Xumnueckui Hccaenosate xumuueckui |1. Tect «CBoicTBa U COCTaB OK 01
aHaju3 Mpoo BOJIBI |COCTAB MPOO BOIBI BOJIBD». OK 02
2. B3aganne «XUMHUYECKHAH OK 07

COCTaB BOAbI, TUII BOABI U
CIOCOOBI €€ MTPUMEHEHHD (C
HCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCKHe 3aJaHUsI Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPAYKEHHS KOHLIEHTPaUi U
nepecyeT KOHLEHTpaIuii (¢
HCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BBIOOD:

— O4ucTKa BOIBI OT
3arps3HECHUI;

— Onpenenenue pH Boabl 1 ee
KHCIIOTHOCTH;

— Onpezenenne KecTKOCTU
BOJIBI M CTIOCOOBI €¢
yCTpaHEHUSI.

32




Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
9.1.3 | Xumuueckuit UccnenoBats xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPTraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJIAIIHE B cOCTaB npoAaykToB |(OK 07
MPOJYKTOB MIUTaHUS.
MUTAHUSA 2. [TpakTUKO-OpUEHTUPOBAHHbBIE
3a/1aHMs 110 KYJIUHAPHOU
TEMAaTHKE.
3. JlabopartopHas pabota (Ha
BBIOOD):
— O0OHapy»XeHrne HUTPATOB B
MPOJYKTAaX MUTAHMUS,
— UccnenoBanue npoayKToB
MUTaHUS Ha HaJU4YKe YTJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJU4He YIIIEeBOJIOB
(kpaxmail, TJII0K03a, caxaposa).
9.1.4 | Xumuueckuit UccnenoBate xumuueckuii |1. Tect mo teme «Xumuueckuit [OK 01
aHaym3 mpood CoCTaB MPOO MOYBHI COCTaB HEOPTAaHUYECKUX U OK 02
MOYBBI OpPTaHUYECKUX YIAOOPECHUI». OK 07

2. 3aganue «B3anMoOCBA3E
cocTaBa MOYBbBI, TUII TOYBHI U €€
Ha3HAYCHUS.

3. JlJabopaTopHas pabora (Ha
BBIOOD):

— OGHapy>xeHue
HEOPraHUYECKUX IIpUMeEce B
mpoOax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U LIEIOYHOCTH.
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Moayas / Paznen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

9.1.5

Hccnenosanue
00BEKTOB
ouocdepsl

HccnenoBaTh XUMHUUECKUN
cOCTaB 00BEKTOB OMOCGhEpHI
Ha IpUMeEpPEe MPOAYKTOB
MMATAHUS, BOJBI U TTOYBEI

YueOHO-uccIe0BaTeIbCKHI
MPOEKT B 00J1aCTH
HUCCIIENOBAHNUSA OOBEKTOB
ouocdepsl.

Bo3MmoskHBIE TEMBI POEKTOB:
1. MccenoBanue cocTaBa
MHHEPAIBHON BOJBI U
PEKOMEHIallUH 110 €€
HCIIOJIb30BAHUIO.

2. UccnenoBanue
pa3pylIaIIEro JeUCTBUS
MPUPOIAHOM BOIBI HA
CTPOUTETBLHBIEC MaTEPHAIIBI.
3. CocTaBieHue IpoeKTa
[[BETHHKA/Oropoja/cana B
3aBHCUMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaJlaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COZICP)KaHUSI XUMHUUECKHUX
MakKpoO U MUKPODJIEMEHTOB B
MPOYKTaX MTUTAHMSL.

5. UccnenoBanue KauecTBa
MUTHLEBOI BOJIBI.

6. Uccnenoanue nmpod
BOJIOITPOBOHOM BOJIbI HA
MpeAMET YCTpaHEHUS
’KECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI
B CEIILCKOXO03SMCTBCHHOMN
JEATEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HccnenoBanue u
XMMHYECKHM
aHaJIHu3 00bEKTOB
TexHochepbl

HNuTepnperupoBarh
XHMHUYECKHeE Npouecchl U
sIBJICHUSA B TexHOochepe

Y4eOHo-uccaen0BaTeIbCKUI
NPOoeKT (¢ yyeTrom Oyayuieit
npogeccuoHaIbLHOU
AesiTeJIbHOCTH)
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema

9.2.1|OcHoBbI Boimonnare nonssiii nuka | 1. Jlaboparopnas pabota OK 01
nabopaTopHOH AKCTIEPUMEHTAIBHOTO «OCHOBBI TabOpaTOPHOMH
MPAKTUKHU B HCCJIETOBAHMUSI C MIPAKTUKN.
po)eCCHOHANIBH  |COOJTI0ICHUEM TTPABHIT 2. TumoBbIe pacyeTsl MO
BIX JJaOOpaTopusX |0e30macHOTO OOpaIICHHS C |TEeMAaTHKE YKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3ajgauu Ha BHIYUCIICHHE
1a060paTOPHBIM CpeIHETO 3HAYCHHUS
00opyI0BaHUEM AKCIIEPUMEHTAILHBIX JaHHBIX,
MOTPEIIHOCTH.
4. ITpeacraBiieHUE pe3yIbTaTOB
SKCIEPUMEHTA B PA3JIMYHON
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIAJ, PE3CHTAIH).

9.2.2 | XuMHuuecKni Uccnenosars xumuueckuii |1. 3amaun Ha onpeneseHne OK 01
aHaju3 nmpoo COCTaB MPOO TEXHUYECKOW |METAJIOB, HEOPTaHUIECKUX OK 02
TEXHUYECKON BO/IbI AQHWOHOB M OPraHUYECKUX OK 07
BOJIBI BEIIECTB B TEXHUYECKOU BOJIC

pPa3HOTO Ha3HAYCHUSI.
2. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOpeTUYeCcKHUe 3aJaHUsI Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPQXEHUS KOHIIEHTPAIH U
repecyeT KOHICHTPAIHH (¢
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganue «XUMHUYECKUN
COCTaB TEXHUYECKOU BOJIBI, TUIT
BOJIBI U CIIOCOOEI €€
MpUMEHEHUs» (C
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas padoTa (Ha
BBIOOD):

— Onpenenenue xJI0pUI0B
METOJIOM TUTPOBAHHUS B
TEXHUYECKOH BOJIE;

— OnpeneneHune KeCTKOCTH
TEXHUYECKOH BOJIbI METOI0M
TUTPOBAHUSA.
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema

9.2.3 | Xumunueckuii Uccnenosats cogepxanue |1. Tect no teme «Xumudeckuii |OK 01
KOHTPOJIb YTJIEKHUCIIOTO Ta3a B BO3AyXe|cocTaB aTMocdepHoro Bo3ayxa |OK 02
KadyecTBa BO3/yXa 1 BO3JIyXa pabouei 30HBD. OK 07

2. [TpakTUKO-OpUEHTUPOBAHHbBIE
3a/laHusl HA XUMUYECKUI aHaIu3
coCTaBa BO3yXa.

3. JJaboparopHas pabota
«Omnpenenenue couepaHus
YIJIEKUCIIOTO ra3a B BO3AYXE
MOMEILIEHUs IKCIIpecc-
METOJIOM.

9.2.4 | XuMU4eCKHit HccnenoBath mpoOsI 1. ITpaktuko-opuentupoBanubie (OK 01
aHaju3 nmpoo MaTepUaJIOB CTPOUTENIBHO- |3aJaHUS IO XUMHUYECKOMY OK 02
MaTepUalioB pecTaBpanMOHHON aHaIM3y Mpo0 MaTepHaioB OK 07
CTPOUTENIbHO- NEeSTENIbHOCTH U U3aiiHa  |CTPOUTEIbHO-PECTaBPAlHOHHOMN
pecTaBpalMOHHON NEATEJIbHOCTH U AU3aiiHa.
JESITEIIbHOCTH U 2. JlaboparopHas pabota (Ha
nu3aiiHa BEIOOD):

— N3roroBiieHne Kpacok
(mo1Gop MUTMEHTOB U
CBSI3BIBAIOIIUX BEICCTR);

— UccnenoBanue cBOICTB
BSDKYILMX BEILIECTB Ha MPUMeEpe
THUIICA.

9.2.5 |UccnenoBanue Hccnenosars xuMuuyeckuii | YdeOHO-MCCIIEN0BATEIBCKUI OK 01
00BEKTOB COCTaB 0OBEKTOB MPOEKT B 00J1acTh OK 02
TeXHOC]EpHI TeXHOC(EpHl Ha TPUMEPE  |UCCIIeOBaHUS O0BEKTOB OK 04

TEXHUYECKON BOJABI U TexHoCc(hephI. OK 07

MaTepHaioB CTPOUTEIHHO-
pecTaBpalMOHHON
NEITEILHOCTH U JU3aliHa

Bo3MoKHBIE TEMBI IPOEKTOB:
1. KoHnTpons kauecTBa
TEXHUYECKON BOJBI Pa3HBIX
BHJIOB B COOTBETCTBHH C
metonukamu mo I'OCT.

2. Co3panue AeKOpaTUBHOU
ITYKaTypPKH.

3. IIurMeHTHI B U3ACTHIX U3
CTEKJIA.

4. UccnenoBanue
pa3pylanIero 1eiCTBUS BOIbI
Ha CTPOUTEIIbHBIC MaTEPHAIIHI.
5. OneHka coCTOsTHUS BO3/lyXa
paboueii 30HBI CHIEIUaIuCcTa
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Moayas / Paznen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

(TGXHOHOFa, CTPOUTCJIA U T.II., C
Y4eTOM 00J1acTH
npo¢eCcCuOHATBHON
JESTeTbHOCTH) B COOTBETCTBHU
C HOpMaTHBHBIMH
AOKYMCHTAaMH.
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