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1. O0mas xapakrepucTuka padoueii mporpaMmsl 00100 pPa30BaTEIbHOI
AHCHHNIUHBI «XUMHSD)

1.1. MecT0 OMCUMIVIMHBI B CTPYKTYpe OCHOBHOII mpodecCHOHAIbHON
00pa30BaTeJIbHON NMPOrpaMMBblI

OO6muieoOpa3oBaTeNibHas JAUCIHMIUIAHA «XUMHUSY SBISICTCS  00sS3aTeNIbHOMN
YacThIO  00MIE00Pa30BaTENLHONO LUKIA 00pa30BaTENbHON MpPOTpaMMbl B
coorBercTBUM ¢ OI'OC CIIO mo cnenuanbHOCTH «II0BApCKOE W KOHIUTEPCKOE
JEII0»

1.2. llesin 1 VIaHUPyeMble pPe3yJabTaThl OCBOCHUS AUCHHIIIMHBI
1.2.1. llesim 1 3a7a49¥ AUCHMILIMHBI

@OopMUPOBAHUE Y CTYIEHTOB XUMHYECKOW COCTABIISAIOLIEH €CTECTBEHHO-
HAYYHOM KapTHHBI MHpa KAaK OCHOBBI MPHUHSTHS PEIICHWUH B >KU3HEHHBIX M
MPOU3BOJACTBEHHBIX CUTYALMIX, OTBETCTBEHHOTO MOBEICHUS B PUPOJHON CPELIE.

3agaum IMCUMILINHBI:

1) chopmupoBaTh MOHUMAHKWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SABJICHUI B OKPYKAIOIIEH Cpelie, [EITOCTHON HAYYHON KapTUHBI MUDA,
B3aMMOCBS3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJAMTH PACUYETHl MO XUMHUYECKUM (HOopMysIaM Hu
YPaBHCHUSM XWUMWYECKMX PpEaKkUWi, IUIAHUPOBaTb M  HMHTEPOPETUPOBATH
PE3YABTaThl XUMAYECKUX SKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBEACHHS XUMWYECKUX SKCIEPUMEHTAIBHBIX
WCCIICIOBAHMIA ¢ COOJIFOICHUEM TMPpaBmI O€30MaCHOr0 OOpallEeHUs ¢ BEIECTBAMU U
1a00paTOPHBIM 000PYI0BAHUEM,

4)  pa3BUTH yMEHWS  AHAJIM3UPOBATH, OLEHWUBATh, MPOBEPATH HA
JOCTOBEPHOCTH M 00001aTh NHPOPMALMIO XHMHYECKOTO XapaKTeEPA U3 Pa3INUHbIX
VCTOYHUKOB,

5) cdopmupoBaTH yYMEHHMS  MPOTHO3MPOBATH  MOCICACTBUS  CBOCH
JESATEIbHOCTH W XUMHYECKUX TPUPOJHBIX, OBITOBBIX M IMPOM3BOJCTBEHHBIX
POLECCOB;

6) chopMUPOBATh NTOHUMAHUE 3HAYMMOCTH AOCTHXKCHUN XMMHUYECKON HAYKH
Y TEXHOJIOTUH AJ1S pa3BUTHS COLMAJIBHON M MPOU3BOICTBEHHOH cep.

1.2.2. Ilnanupyemsbie pe3y/JbTaTbl OCBOCHHSI  001IE00pa30BaTEIbHOM
JUcUIIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO



Kog un
HanMeHoOBaHue
hopMUpyemMbIX
KOMMEeTeHLWN

OK 01. Beibupatb
cnocobbl peweHns
3afau
npogeccuoHanbHoOM
[esATeNnbHOCTH
MPUMEHUTENBHO K
pasfyHbIM
KOHTEKCTam

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUMNINHBI

Oo6umel

B yacTu TpyAaoBOro BoOCNMTaHUA:

- TOTOBHOCTb K TpyAy, OCO3HaHWe LEHHOCTW MacTepcTBa,
TpyAonooue;

- TOTOBHOCTb K aKTWBHOW [AeATENbHOCTU TEXHONOTMYECKON U
couManbHOM HampaBNeHHOCTW, CMOCOGHOCTb MHULMUPOBAT,

nnaHMpoBaTb M CaMOCTOATENIbHO  BbIMOMHATL  TaKyto
[eATeNbHOCTb;

- VWHTepec K pas/InyHbIM cdepaM NpogecCnoHanbHOW
AeATEeNbHOCTH,

OBnapgeHune YHUBepCasbHbIMU yu4ebHbIMK
no3HaBaTe/IbHbIMU AeCTBUAMMN:

a) 6a30Bble 10TMYECKUNE AelACTBUSA:

- caMoCToATeNbHO (HOpPMynMpoBaTb W  aKTyanu3mpoBaTtb

npobaemy, pacCMaTpuBaTb ee BCECTOPOHHE;

- yCTaHaBNMBaTb CYLLECTBEHHbIA NPU3HAK UM OCHOBaHUS ANs
CpaBHEHUS, Knaccumkaumm n 06006LLEeHNS;

- onpeaensaTb Lenu AeATeNbHOCTW, 3afjaBaTb MapameTpbl U
KPUTEPUMN X LOCTUKEHUS;

- BbIIBNATb  3aKOHOMEPHOCTUM U
paccMaTpUBaEMbIX ABMIEHUSX;

- BHOCUTb KOPPEKTMBbI B
COOTBETCTBME  Pe3y/bTaToB

npoTuBOpeuns B

[eaTeNbHOCTb,
Liensim,  OLEeHMBaTb

OLEeHUBaTb
PUCKW

AvcynnnnHapHbie2

- BlafileTb CUCTEMON XUMWYECKUX 3HAHWI, KOTOpas BK/OYAeT:
OCHoBoOMofarawwme MnoOHATUA (XMUMWUYECKUIA 3NEMEHT, aToM,
3NeKTpOHHasA 060n104Ka aTtomMa, S-, p-, d-3N1eKTPOHHbIE OpOUTaNM
aToOMOB, NOH, MoneKyna, Ba/IeHTHOCTb,
3N1eKTPOOTPULLATEIbHOCTb, CTerneHb OKWUC/IEHWUA, XUMUYecKas
CBS3b, MOJIb, MOJIApPHAsA macca, MOMSAPHbLIA 06beM, YriepoAHbIi
CKenetT, (PYHKUMOHanbHas rpynna, pajgukaa,  WU30Mepus,
N30Mepbl, TFOMONOTUYECKUI psAf, TOMOMOrK, YrieBoLOPOAbI,
KUCNOPOA- W as3oTcojepxawine CoefuHeHUs, OGUONOrnYecKm
aKTUBHble BewecTBa (Yrneesofbl, Xupbl, 06efiKKM), MOHOMEp,
nonumep, CTPYKTYpHOE 3BEHO, BbICOKOMO/IEKYNISIPHbIE
COeINHEHUA, KpWUCTaN/IMYecKas peLweTka, TUnbl XUMUYECKUX
peakuui (OKMCNNTENbHO-BOCCTAHOBUTENbHBIE, 3K30- "
9H[OTEPMUYECKME, peakuuMu MOHHOro 06MeHa), pacTeop,
3NEeKTPONNTHI, He3IeKTPONUTI, 3NeKTPONNTMYeCKas
auccoumnaums, OKUC/INTEb, BOCCTaHOBUTEIb, CKOpPOCTb
XMMUYECKON peakuun, XMMWUYECKOe paBHOBECUE), Teopuu u
3aKOHbI (TEOpUSA XMMUYECKOTO CTPOEHNS OPraHNYecKnX BELLEeCTB
A.M. byTnepoBa, Teopus 3NeKTPONUTUYECKOW AmMccoumauuu,
nepuoguyeckunii 3akoH O.M. MeHpaeneeBa, 3akKOH COXpaHeHUs
mMaccbl), 3aKOHOMEPHOCTW, CUMBOSIMYECKUIA A3bIK  XUMWUW,
(haKTOMOrMYecKne cBefleHNs 0 CBOMCTBaX, cocTaBe, MONYYEHUN U

1YKa3blBaKTCA IMYHOCTHbIE U MeTanpeaMeTHble pe3ynbTaTbl M3 TOC COO (B nocnefHein pegakuuy ot 12.08.2022) B oTrnaronsbHol hopme, hopmumpyeMble 06LLe06pa3oBaTeNibHO

AVCUMNAVHOW

AuvcumnnnHapHble (NpeAMeTHble) pe3ynbTaTbl YKa3biBalOTCsS B COOTBETCTBUM C METOAMKO NpenofaBaHus AUCLUNIUHbI



NoCNeaCcTBUA AesATENbHOCTH;

pasBuBaTb  KpeaTWBHOE  MbILUJIEHWE MNPU  peLleHunm
YXU3HEHHbIX MPo6em
6) 6a3oBble nccneaoBaTebCKMe AeiCTBUS:

BNafeTb  HaBblKaMu  y4yeOHO-UCCNef0BaTeNbCKOW U
NPOEKTHOW AeATeNIbHOCTUN, HaBblKaMy paspeLleHuns npobnem;

BbIABNATb NPUYNHHO-CNELCTBEHHbIE CBA3M n

aKTyanmsmpoBsaTb 3afjayy, BblBUraTb FMMNOTE3y €e peLleHus,
HaxoAWTb  aprymMeHTbl  ANnA  [OKasaTe/bCTBa  CBOUX
YTBEPXAEHWIA, 3afjaBaTb NapamMeTpbl Y KPUTEPUUN PeLLEHNS;
- aHanu3mpoBaTb MONYYEHHble B XO4e peLeHus 3ajauu
pe3ynbTaTbl, KPUTUYECKN OLEeHUBaTb WX [OCTOBEPHOCTD,
NMPOrHO3MPOBaTb U3MEHEHUNE B HOBbIX YC/IOBUSX;

YMEeTb MNEpeHoCUTb 3HaHWA B MO3HaBaTe/lbHyl0 "
NPakTUYecKyro 06/1aCTU XN3HELEATENbHOCTH;
- YMeTb WHTerpuMpoBatb 3HAHMUA W3 pPas3HbIX MPegMEeTHbIX
obnacreit;
- BblABUraTb HOBble WAeW, npegnaraTb OpPUTMHANbHbIE
NOAXOAbl U peLleHns;
- CNOCOBGHOCTb UX UCMNOJIb30BaAHWA B NMO3HABaTE/IbHOW 1
couunanbHON npakTuke



0e30MacHOM HCIIONIb30BAHUHN BAKHEHININX HEOPTaHUYECKUX U
OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOHN NEeATENbHOCTH
YEJIOBEKa,

- YMeTb BBIABISATb XapakTepHble MPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX TMOHATHHA, MPUMEHSITb COOTBETCTBYIOLINE MOHATHS
IpU ONUCAHUU CTPOEHUS] U CBONCTB HEOPraHMYECKUX U
OpraHMYEeCKHUX BEIIeCTB U UX MPEBpALICHUH;, BBIABIATH
B3aMMOCBSI3b ~ XMMUYECKUX  3HAHMM C  TOHATHSIMH H
MPEICTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX NIPEIMETOB;

- YMETb UCIOJb30BaTh HAUMEHOBAHUS XUMUUECKUX COEIUHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUUYECKON M MPUKIAAHON XUMHUHU
U TPUBHAJIbHBIE HA3BAHUS BAXKHEHIINX BELIECTB (STHIIEH,
auetwieH, ruuepudH, ¢eHon, ¢opMagbaerua,  YKCycHas
KUCJIOTa, TJMLUWH, yrapHbIM ra3, YIJIEKUCHbIN ras, amMuak,
raieHasi M3BeCTb, HeralleHas MW3BeCTb, MUTbEBas coAa U
APYTuX),  COCTaBIATb  (OPMYyJIBI  HEOPTaHUYECKUX U
OpraHMYEeCKUX BELIECTB, YPaBHEHUS XHUMHUYECKHX PpEaKLMi,
OOBSICHATb UX CMBICIT, TIOATBEPKAATh XapaKTEPHbIE XUMHUECKHE
CBOMCTBAa BELIECTB COOTBETCTBYIOLIUMH SKCIEpUMEHTaMH U
3aMUCAMH YPABHEHUN XUMUYECKUX PEaKLUH;

- yMeTb yCTaHaBIMBaTh IMPUHAJIEKHOCTb  H3YUEHHBIX
HEOPraHUYEeCKUX W OPraHMYECKUX BELIECTB K OIpeleeHHbIM
KJlaccaM U IpyIIaM COeIMHEHUH, XapaKTepu30BaTh UX COCTaB U
BOXHEHIINE CBOWCTBA, OMPEAENSTh BHIbl XMMHUYECKUX CBSA3EH
(KOBaJIeHTHas, HMOHHAs, METaJUIN4eCKas, BOJOPOIHAs), THIIbI
KPUCTAUTMYECKUX  PEIIeTOK  BEIIeCTB,  KJIACCH(PHUIMPOBATH
XUMHUYECKHUE peakiny;

- copMHupOBaTh MPENCTABJIEHHS. O MaTEPHAIbHOM EIMHCTBE
MHUPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUH NMPUPOIBL; O
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MecTe M 3HAYeHUN XMMUM B CUCTEME eCTECTBEHHbIX HayK W ee
ponn B obecneyeHUy YCTOMYMBOIrO pPasBMTMA YesoBevyecTBa: B
peLeHnn npobnem 3KOMOrMYeCcKol, IHEPreTUYECKON 1 NULLEeBOIA
6esomacHOCTW, B pPasBUTUM MEAULUUHbLI, CO34aHWW  HOBbIX
maTepuanoB, HOBbIX WCTOYHWKOB 3Hepruu, B 06ecneyeHuu
paLMoHanbHOro  MPUMPOLONONb30BaHMsA, B (POPMUPOBaHUU
MUPOBO33peHNs U 06Leld KynbTypbl 4YenoBeka, a Takxke
9KONI0TNYecKn 060CHOBAHHOTO OTHOLUEHUA K CBOEMY 3[0POBbIO
M NPUPOSHOWA cpese;

- BNafieTb CUCTEMON XMMWUYECKUX 3HAHMI, KOTOpas BK/IOYaeT:
ocHoBononarawowime MOHATUA (LONOMHUTENbHO K CUCTeMe
MOHATUIA  6a30BOr0  YPOBHS) - W30TOMbl, OCHOBHOE MU
BO3OYXX[EHHOe COCTOfHMe artoma, rubpugmsaumsa aTOMHbIX
opbuTtanein, xumundyeckas csasb ("P " u KpaTHble CBA3M),
MONsApHas KOHLeHTpauus, CTPYKTypHas ¢opmyna, wu3omepus
(cTpyKTypHasa, reometpuyeckas (LMcC-TpaHC-U30MepuUs), TUMbI
XUMUYECKUX peakuuii (roMO- W reTeporeHHble, obpaTuMble U
HeobpaTUMbIe), pacTBOPbl (MCTUHHbIE, AUCMEPCHbIE CUCTEMBI),
Kpuctannorngpatbl,  CTENeHb  AuCCOUMaUUK,  3NEKTPOn3,
KPEKUHT, PUQOPMUHI); TEOPUM W 3aKOHbI, 3aKOHOMEPHOCTH,
MUPOBO33pEHYECKME 3HAHUA, JfieXawme B OCHOBE MOHWMaHMUA
MPUYUHHOCTA U CUCTEMHOCTU  XUMUYECKUX  ABMEHWNA,
COBPEMEHHbIE MPeACTaBNeHUs O CTPOEHUU BellecTBa Ha
aTOMHOM, MOJIEKY/IAPHOM U HaAMOJMIEKYNIAPHOM  YPOBHSX;
npeAcTaB/eHns 0  MexaHu3Max  XMMUYEeCKUX  peakuui,
TEPMOANHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTAX UX
NMpoTeKaHnsi, 0O XWMWYECKOM  paBHOBECUMMW,  AWUCMEPCHbIX
cucTteMax, (hakToNorMyeckne CBefleHUs O CBOWCTBaX, COCTaBe,
NMonyYyeHMM 1 6e30MacHOM  WCMO/b30BAHUM  BaXKHEMLLINX






HEOPraHMYECKUX W OpPraHWYEeCKHX BEIEeCTB B OBITY W
NPAaKTUYECKOH JEATENbHOCTH YeNOBEKa;, OOIMUX Hay4YHBIX
NPUHLUINAX ~ XUMHYECKOrOo  MPOM3BOACTBA (HA  mIpuMepe
NPOM3BOJCTBA  CEPHOW  KHUCIOTHL, AaMMHAaKa, MeETAaHOJa,
nepepaboTku HedTn),

- yMeTb NPOBOAUTH pacyeTbl MO XUMHUYECKUM (opmynaMm u
YPAaBHEHMSIM  XUMHUYECKHX PEAKIUH C  HCIOJb30BAHHEM
¢usnyeckux BenuuuH (Macchl, OOBEMa Ta30B, KOJUYECTBA
BEIECTBA), XAPAKTEPU3YIOIINX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI. pacueTbl IO HAXOXKACHHI0 XUMHUYECKOH (POopMyIIbl
BEIIECTBA, pacyeThl Macchl (0OBeMa, KOJNMYECTBA BEIIECTBA)
NPOAYKTa PEaKIHH, €CIU OAHO M3 MCXOAHBIX BEIIECTB JaHO B
BUJIE  pacTBOpa C  ONPENEJIEHHOM  MAacCOBOM  noJjeH
pPacCTBOPEHHOrO BelIeCTBa WJIM JaHO B H30bITKe (UMeeT
NPUMECH); PacdeTbl MAacCOBOW WM OOBEMHOHM MONHM BBIXOJA
MPOAYKTAa pPEaKIUu, pacdyeTbl TerioBoro 3¢ @dexrTa peakuuid,
00BbEMHBIX OTHOIIIEHHUH ra30B;

- YMETb BBISBJSITh XapaKTepPHbIC MPU3HAKH U B3aUMOCBSI3b
U3yUYEHHBIX TMOHSTUN, MPUMEHSTb COOTBETCTBYIOIIUE MOHSTHSI
NpU ONHCAHUHM CTPOEHHsT M CBOHCTB HEOPraHWYECKHX U
OPraHMYECKUX BEIIECTB M WX TNPEBPALICHUI, BBIABJSTD
B3aUMOCBSI3b ~ XUMHUYECKMX 3HAHMW C  TOHSITHSIMH U
NPEACTABICHUAMH JPYTHX NPEIMETOB il Oojee OCO3HAHHOTO
MOHUMAHHS U OOBACHEHHS CYLIHOCTH MaTepPHAIbHOTO €IMHCTBA
MHpa, HCIOJb30BATh CHCTEMHBIE XHMHUYECKUE 3HAHUS IS
OOBSICHEHUS] W  TNPOTHO3UPOBAHHS  SIBJICHUH, HMEIOIINX
€CTeCTBEHHOHAYYHYIO MPUPONY;

- YMETb HUCIOJIb30BATh HANMEHOBAHHSI XUMUYECKUX COCIMHEHUH
MEKIYHAPOAHOTO COK3a TEOPETUUYECKON M MPUKIAAHON XUMHUHU







Y TPUBHAJIbHBIE HA3BAHUS BELIECTB, OTHOCSIINXCA K U3YYEHHBIM
KJJacCaM OPraHUYEeCKUX U HEOPraHM4YeCKUX COEAUHEHUI,
HCIMONB30BAaTh XUMHUYECKYI) CHMBOJIMKY Ui COCTaBJICHUS
dbopMyT  HEOpPraHMYECKHMX  BEINECTB, MOJEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTBHIX, COKPALIEHHBIX M CKEJETHBIX)
bopMyT OpraHMYECKHX BEINECTB, COCTABIATb YPaBHEHUS
XMMHYECKUX  peakuuid U  pacKpblBaTb HMX  CYLIHOCTB:
OKUCJIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLM  MOCPENCTBOM
COCTaBJIEHHs 3JIEKTPOHHOrO OajaHca 3THX pPEaKUWH, peakuuit
HOHHOTO OOMEHa IyTeM COCTAaBJIEHUS HMX TOJHBIX U
COKpAIllCHHBIX HOHHBIX YyPaBHEHUM, peakUuil THAPOJIN3A,
peakuuii KOMILJIEKCOOOPa30BaHUs (Ha npuMmepe
THAPOKCOKOMIUIEKCOB IIMHKA M aJFOMHHHSA), TOATBEPIKIATh
XapaKTepHBbIE XUMHYECKHUE CBOICTBA BELIECTB
COOTBETCTBYIOLIMMH 3KCIEPUMEHTAMHU U 3alUCSMU YPaBHEHHUMU
XUMHUYECKUX PEAKLUI;

- YMeTh KJacCU(UIUPOBATb HEOPTAHUYECKHE M OPTraHHMYECKHUe
BEIECTBA M XMMHUYECKHE PEAKIMH, CAMOCTOSITEIbHO BBIOMPATH
OCHOBAHUS W KPUTEPUH [UISI KJIACCU(PHUKALMHM H3YYaeMBbIX
XUMHYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTAB W BaKHEHIINE
CBOICTBA BEILIECTB, MPUHAMJICKALNUX K ONPENEICHHBIM KJIaccaM
U Tpymnmam CcoequHeHHH (MpOCThle BEINECTBA, OKCHUIBI,
TUAPOKCHUJIBL, COJH; YIIEBOAOPOABI, MPOCTbIE 3()HPBI, CIUPTHI,
(dbeHoBI, anbaeruabl, KeTOHbI, KAPOOHOBBIE KHUCJIOTBI, CIOXKHBIE
3(QUPBI, KUPBI, YIJIEBOAbI, AMUHBI, AMHUHOKHUCIOTBI, OENKH);
INPUMEHATb 3HAHUS O COCTaB€ M CBOWCTBAX BELIECTB MJIA
SKCINEPUMEHTAIbHOW  MPOBEPKU  TUIOTE3  OTHOCHUTENIBHO
3aKOHOMEPHOCTEM MNPOTEKAaHUs XUMUYECKHX pPEakUud U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHMUS,




OK 02.
Vcnonb3osatb
COBPEMEHHbIE
CpeAcTBa Mnomcka,
aHanmsau
NHTepnpeTaymmn
nHgopmaymnn un
NH(OPMaLNOHHbIe
TEXHONOTrNN Ans
BbINOJIHEHUNSA 3ajay
npogeccUoHanbHOM
[eATeNIbHOCTH

B 06n1acTu LLEHHOCTU HAayYHOro MO3HaHUSA:

- C(hOPMMPOBAHHOCTb MWPOBO33PEHUS,, COOTBETCTBYHLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKW U OOLLECTBEHHOIA
MPaKTUKK, OCHOBAHHOT0 Ha Aavanore KynbTyp,
CMoco6CTBYOLLETO 0CO3HaHUI0 CBOEro MecTa B
MONNKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBaHME A3bIKOBOW M YMTATENbCKON KyNbTypbl
KaK cpeAcTBa B3aMMOAENCTBMS MeXAy NHAbMU U MO3HAHUA

MUpa;
- 0CO3HAHWE LIEHHOCTW Hay4yHOl AeATeNbHOCTU, FOTOBHOCTb
OCYLLECTB/ATh MPOEKTHYHO " NccnesoBaTeNbCKyto

[eATeNbHOCTb MHAWBUAYANBHO U B TPYNMe;
OBnageHune YHUBepcasbHbIMU
no3HaBaTeNlbHbIMU JeACTBUAMM:

y4ebHbIMMU

- YMeTb MOATBEPXAaTb Ha KOHKPETHbIX MNpumepax Xapaktep
3aBUCUMMOCTU  peakUMOHHON  CNOCOGHOCTM  OpraHn4YecKmnx
COelVHEeHUI OT KPaTHOCTU ¥ Tuna KoBaneHTHoM cessn ((C " u
"), B3aMMHOI0 B/IUAAHNA aTOMOB W TPYMM aTOMOB B MOJIeKy/ax;
a TaKkXKe 0T 0COb6eHHOCTel peann3aumn pasINyHbIX MexaHW3MOB
NPOTeKaHMA peakuuii;

- YMeTb XapakTepu3oBaTb 3/IEKTPOHHOE CTpOeHue aToMoB (B
OCHOBHOM 1 BO030YXJEHHOM COCTOSIHUM) U WOHOB XMMWYECKUX
anemeHtoB 1 -4 nepuogoB [lMepuogunyeckoin cuctembl [A.W.
MeHpgeneesa M WX BaJIeHTHble BO3MOXHOCTW, WCMO/b3yA
noHaTus "s", "p", "d-aneKTpoHHbIE" opbuTann, aHepreTuyeckKune
YPOBHUW; 0OBACHATb 3aKOHOMEPHOCTW W3MEHEHUS CBOWCTB
XUMUYECKUX 3NeMEHTOB U 06pasyembiX UMW COeAWHEHWIA Mo

nepuogam u rpynnam;

- YMeTb MJIaHMPOBaTb W BbINOMHATL XUMWUYECKNIA IKCNEPUMEHT
(NpeBpalieHns OpraHMYecKMX BeLWECTB MPU  HarpeBaHuMm,
nonyyeHne 3TueHa U M3yYeHWe ero CBOMCTB, KauyeCTBEHHblE
peakuuMy Ha anbferngbl, Kpaxmana, YKCYCHYH  KUC/OTY;
feHatypauua 6eflkoB MpW  HarpesaHWW, LBeTHble peakuum
6enkoB; MNpPOBOAMTL peakuuMW WOHHOTro OOMeHa, OnpenenaTb
Cpefly BOAHbIX pacTBOPOB, KaYeCTBEHHbIe peakuuun Ha cynbdar-,
KapboHaT- 1 XNOpPWUA-aHWOHbI, Ha KAaTUOH aMMOHUA; peLaTb
3KCMepuMMmeHTanbHble  3afjaunm no Temam  "MeTtannbl" U
"HemeTannbl") B COOTBETCTBUM C MpaBUamMu  TEXHUKU
6e30MacHOCTM Npu 06pallleHUN C BellecTBamm U NabopaTopHbIM
obopyfoBaHMEM; MpeAcTaBNATb  pe3ynbTaTbl  XMMWUYECKOr0
JKCMepuMMeHTa B (POpMe 3anucy ypaBHEHUI COOTBETCTBYHOLLUX
peakumin n  (popMynMpoBaTb BbIBOAbI HA OCHOBE 3TUX



B paboTa c MHopmaumei:
- BNafleTb HaBblKaMn NONYYEHUS NH(POPMaL MM U3 NCTOYHUKOB
pasHblIX TWUNOB, CamMOCTOATE/NIbHO OCYLWeCTBAATb  MOWUCK,
aHanM3, cucTemaTm3auuio ¥ WHTepnpeTaunio MHhopmayum
pasnNYHbIX BUAOB U (DOPM MpeacTaBNeEHNS;
- co3faBaTb TEKCTbl B pas3/IMYHbIX (hopmaTax Cc Yy4yeTOM
HasHayeHUa WHMOpMauun W LeneBo ayauTopun, BbibMpas
onTUManbHyt opMy NpeacTaBleHUSA U BU3yanm3aLunuu;
- OLEeHMBaTb AOCTOBEPHOCTb, NErMTUMHOCTb MH(OPMaLUK, ee
COOTBETCTBME NPaBOBbIM U MOPaNbHO-3TUYECKUM HOPMaM;
“CNonb30BaTb cpefcTea NH(OPMaLMOHHbIX "
KOMMYHMWKaLMOHHbIX TEXHONOTUIA B PELIEHUN KOTHUTUBHBIX,
KOMMYHWUKATUBHbIX M OpraHM3auMoHHbIX  3afjay C
co6N0JEHNEM TpeboBaHuin 3PrOHOMMUKN, TEXHUKMN
6e30MacHOCTK, TUTUEHbI, pecypcocOepeXXeHnsi, MpPaBOBbIX U
3TMYECKUX HOPM, HOPM UH(OPMaLMOHHOK 6€30NacHOCTH;
- BNafleTb HaBblKaMn pacno3HaBaHWUs 1 3alWuTbl UH(OPMaL UK,
NH(OPMaLMOHHONM 6€30NaCHOCTU IMYHOCTH;



PE3yJIbTATOB;

- YMeThb  aHaJIM3UPOBaThb  XHMHYECKYK0  HH(pOpMaLuio,
NOJIy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CPEINCTB MAacCOBOH
uHpopmauuy, cetb UHTEpHET U Apyrue),

- BJIAJIETh OCHOBHBIMHU METOAAMH HAYYHOTO ITO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUH (HaONMIOACHHEe, U3MEPEHUE, SKCIIEPUMEHT,
MOJISTTUPOBAHUE);

- yMeTb NPOBOJAUTH pacueThl MO XUMHYECKUM (PopMysnaM u
YPaBHEHMSIM  XUMHUYECKHX PEAKIUH C  HCIOJb30BAHHEM
$u3NYEeCKUX  BEJMYWH, XapaKTEPU3YIOLUIMX  BELIECTBA C
KOJINYECTBEHHOH CTOPOHBI. Macchl, oObeMa (HOpMasibHbIE
yCIOBHsI) Ta30B, KOJIMYECTBA  BEINECTBA, HCIOJIb30BATH
CHUCTEMHbIE XMMUYECKHE 3HAHWSA [JIsI TPUHATUS PEIIEeHUH B
KOHKPETHBIX *KHM3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BELIECTBAMHU
U UX IPUMEHEHHEM,

- yMeTb CaMOCTOSITEIbHO IUIAHUPOBATb H  NPOBOIUTH
XUMHYECKUI SKCIEpUMEHT (TIOJydYeHHEe W HM3y4eHHE CBOWCTB
HEOPraHMYECKUX H OPTaHMYECKHUX BEINECTB, Ka4eCTBEHHbBIE
peakuuu yTII€BOAOPONIOB Pa3IUYHBIX KJIaCCOB u
KHCJIOPOZICONIEPIKAIINX ~ OPTaHUYECKHUX  BEINECTB, peEIICHHe
SKCIIEPUMEHTAIIbHBIX 3a71a4 110 PACIIO3HABAHUIO HEOPTaHUYECKHIX
U OpPraHMYECKUX BEIIECTB) C COOIOIEHUEM MPaBHI O€30MacCHOTO
oOpaleHusi ¢ BeleCcTBaMU M JIaDOPaTOPHBIM OOOpPYIOBAHUEM,
dopMyIHpOBaTh LENM  HCCIEOOBAHUS, MPEOOCTaBIATbH B
pa3NUYHON (popMe Pe3yabTaThl SKCIIEPUMEHTA, aHAIU3HPOBATh U
OLICHUBATh UX JOCTOBEPHOCTB;

- YMEThb OCYLIECTBISTH LEJCHANPABIECHHBII MOUCK XMMHUYECKOH
UHPOPMALIMK B PA3MYHBIX HCTOYHHKAX (Hay4yHas U y4eOHO-
HAay4Hasl JINTEpaTypa, CPencTBa MaccoBod HMH(OpPMAaLUH, CEThb




OK 04. 3pekTnBHO
B3aMMO/IeCTBOBATb U
paboTaTb B
KONNEKTUBE K
KOMaHje

- TOTOBHOCTb K CaMOpa3BMTUIO, CaMOCTOATENIbHOCTM MU
camoonpefeneHuto;

-oBfageHmne HaBblKamu y4ebHO-McCneoBaTe/IbCKOM,
MPOEKTHOW 1 CoUNanbHOW AeATENbHOCTU;

OBnajeHne  yHuBepcaslbHbIMU  KOMMYHUKATUBHbLIMM
AeACTBUAMMN:

6) coBMecTHas [esaTe/IbHOCTh:

- MOHMMAaTb M WCMO/Mb30BaTb MPEMMYLLECTBA KOMaHAHOW U
NHAMBUAYANbLHOW pPaboThl;

- NpYHMMaTb uenu COBMECTHOIA [eATeNbHOCTH,
OpraHuM3oBbIBaTb W  KOOPAWHWUPOBaTb AENCTBUS MO  ee
OOCTUDKEHUIO: COCTaBNATb MNaH fAelcTBuiA, pacnpefensitb
pPONY C YYETOM MHEHWUI Y4yaCTHUKOB 06CYyXAaTb pe3y/nbTaThbl
COBMeCTHOI paboThl;

- KOOPAWHMPOBATb W BbIMOMAHATb
peanbHOro, BUPTYasbHOTO 7
B3aUMOJENCTBUS;

- OCyLWeCcTBNATb MO3MTMBHOE CTpaTernmyeckoe MOBeAEeHME B
Pa3iMyHbIX  CUTyauusax, nposBNsATb  TBOPYECTBO U
BOOGpaXeHne, ObiTb MHALNATUBHbLIM

paboTy B YC/NOBUAX
KOMOWHNPOBAHHOTO

WNHTepHET 1 Apyrue), KpUTUYECKN aHaN3MpPoBaTb XMMUYECKYHO
MHhopmauuto, nepepabatbiBaTb €€ W UCNOMb30BaTb B
COOTBETCTBMM C NOCTABNEHHON y4YeOHOW 3aaaYeii;

- BNageTb CUCTEMOM 3HaHMI O MeToAax Hay4yHOro no3HaHuA
SB/IEHWUI NPUPOAbI, MUCMOJIb3YEMbIX B €CTECTBEHHbIX Haykax U
YMEHUAMU NPUMEHATb 3TU 3HAHUA NPU 3IKCMEPUMEHTaIbHOM
nccnefoBaHMM  BELWECTB U AN OOBACHEHUA XMMWYECKUX
SBNEHUA, VMEeKLWMX MecTo B NpUpode  MNPaKTUYECKOMN
[eATeNIbHOCTW Ye/l0BeKa W B MOBCEAHEBHOMN XU3HY;

- YMeTb MaHUPOBaTb W BbINOAHATD XUMUYECKUIA 3KCNEPUMEHT
(MpeBpalweHns OpPraHWYecKMUX BeLEeCcTB MNPV  HarpeeaHuw,
nosyyeHne 3TUeHa U U3yYeHWe ero CBOMCTB, KayeCTBEHHble
peakuuy Ha anbferngbl, Kpaxmana, YKCYCHYH  KUC/OTY;
feHatypauma 6GeflKOB MpW  HarpesaHWW, LBeTHble peakuum
6enKoB; MNPOBOAUTb peakuuMy WOHHOro o6MeHa, OonpegensTb
cpefy BOAHbIX PacTBOPOB, KaYeCTBEHHbIe peakuun Ha cynbdar-,
KapboHaT- M XNOpUA-aHWOHbI, Ha KAaTMOH aMMOHMA; pellaTb
3KCnepuMeHTaNbHble 3ajaun no Temam  "MeTannbl" U
"HemeTannbl™) B COOTBETCTBUM C MpaBuiaMu  TEXHUKHU
6e3onacHOCTM Mpu obpaleHnn ¢ BewecTsamm 1 1abopaTopHbIM
obopyfoBaHMEM; MNpPeACcTaBNATb  pe3ynbTartbl  XMMWUYECKOro
aKcnepumeHTa B (hOpMe 3anucu ypaBHEHMUI COOTBETCTBYHOLLMX
peakumin n  (popMynMpoBaTb BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaTos;

-yMeTb  CamOCTOATe/IbHO nnaHupoeaTtb U MPOBOAUTH
XUMUYECKNI 3KCMEPUMEHT (MONyvyeHWe W W3yYeHUe CBOWCTB

HEOPraHWYeCKUX W OpPraHWYeCcKUX BELLECTB, KauyeCTBEHHble
peakuum yrneBoaopooB PasIMYHbIX KNaccos "
KUCMOPOACOAEPXKAlLMX  OPraHWYeCKUX  BELLeCTB,  pELIeHue
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OK 07.
CopgeiicTBoBaTb
COXpPaHeHUIo
OKpY>Katolel cpefbl,
pecypcocbepexeHuto,
NMPUMEHATL 3HaHMA 06
MN3MEHEHUUN KIMMaTa,
NMPUHLMNbI
6epexxnnBeoro
Npoun3BOACTBA,

3 (PEKTUBHO
AelnicTBoBaTh B
Yype3BblUaHbIX
CUTYyaLmsx

OBnageHne
NEeNCTBUAMMN:
r NPUHATKE cebs 1 ApPYrux Nogen:

- NPUHMMaTb MOTUBbI W aprymeHTbl APYrux nwaen npu
aHanu3e pesynbTaToB AeATe/IbHOCTY;

- NPU3HaBaTh CBOE MPaBO M MpaBo APYrMX MOAEN Ha OLLINOKMK;
- pa3BMBaTb CNOCOBHOCTb NOHUMATb MUP C MO3ULUU APYFOro
YesI0BeKa;

B 061acTy 3K0N0rM4ecKoro BOCAUTaHUSA:

- C(hOPMMPOBAHHOCTb 3KO/IOTMYECKOW KyNbTypbl, MOHUMaHWE
BANSHMNSA counanbHO-3KOHOMUYECKUX npoweccos Ha
COCTOSIHME MPUPOAHOWA W couManbHOW Cpefbl, OCO3HaHWe
rno6anbHOro xapakrepa aKosornvyeckux npobnem;

- NNaHMPOBaHME W OCYLLECTBIEHNE LEeNCTBUIA B OKPYXatoLL e
cpefe Ha OCHOBe 3HaHWsA Leneil YCTOMYMBOrO pasBUTUSA
4e/I0BEYECTBa,;
aKTUBHOE  HenpuATue
OKpYy>KatoLLen cpege;

- YMeHMe NPOrHo3npoBaTb He61aronpuATHbIE 3KONOTMYeCcKne
nocneicTBUA NpeAnpuHUMaeMbIX AeWCTBUIA, NpefoTBpallaTh
Wx;

- pacwupeHue
HanpaBIeHHOCTH;
- OBMlafeHve HaBblKaMu y4ebHO-MCCe0BaTEIbCKOA, NPOEKTHO 1
counabHON AesTeNnbHOCTH;

YHUBepcabHbIMU PerynsiTUBHbIMU

DENCTBUIA,  MPUHOCAWMX  Bpea

onblTa  [A€ATE/IbHOCTU 3KONOrM4ecKom

3KCNeprMMeHTalbHbIX 3a4a4 N0 Pacrno3HaBaHWIO HeOPraHU4ecKmx
N OPraHWYecKnx BeLecTB) C CO6M0AeHEM NpaBus 6e30nacHoOro
obpalleHns ¢ BewecTBamMu U nabopaTopHbIM 060PYA0BaHUEM,
(hopMmynupoBsatb  Lenn  WUCCNefoBaHWSA, NpefoOCTaBNATb B
pasnMyHoi opme pe3ynbTaTbl IKCMEPUMEHTA, aHANU3NPOBaThb U
OLEeHMBaTb UX LOCTOBEPHOCTb;

- cthopMmMpoBaTb MPeACTaBNEHMA: O XMMUYECKOI COCTaBNSOLLEN
eCTeCTBEHHOHAY4YHOW KapTWHbI MWpa, PON XUMWUW B MO3HAHUK
SBNEHNI NpupoAbl, B HOPMUPOBAHUMN MbILIEHUA U KYNbTYypbl
NNYHOCTK, ee (YHKLUMOHANbHOMW rpaMOTHOCTU, HEeOo6X0A4MMOl
ANS peweHns  NpakTUYeCcKMX  3afady UM 3KOMOTMYECKM
060CHOBAHHOI0 OTHOLLEHUSA K CBOEMY 3[0POBb0 W MPUPOLHOIA
cpege;

- ymMeTb cobnwogaTb nNpaBuna 3KOMOrMYECKM LEenecoobpasHoro
noBefeHMs B ObITY W TPyAOBOW [eATENbHOCTM B Lensx
COXpaHeHWs CBOEro 340pOBbA W OKpYXawLlel MnpupoaHOii
cpedbl; y4YuTbiBaTb OMACHOCTb  BO3AENCTBUS  HA  XKUBblE
OpraHuM3Mbl  OMPefeneHHbIX  BEWecTB, MOHWMas  CMbICA
nokasatens npegenbHON AoNyCTUMOWN KOHLEHTpaumum;

- YMeTb MNpOrHO3MpoBaTb, aHaAu3MpoBaTb W OLEHMBATb C
No3nLMIA 3KOMOrMYecKo 6e30nacHOCTU NocneAcTBus ObITOBOM
M MPOM3BOACTBEHHOW [eATeNIbHOCTU YeNoBeKa, CBA3aHHOW C
nepepaboOTKON BeLEeCTB; UCNOMb30BaTb MONYYEHHbIE 3HAHUA AN

MPUHATUA TPaMOTHbIX peleHuidA npobnem B CUTyauusx,
CBSI3aHHbIX C XUMUEN;

- yMeTb 0CO3HaBaTb OMAaCHOCTb BO3AENCTBMS Ha XKUBbIE
OpraHuM3Mbl  ONMpefAeneHHbIX  BelecTB, MOHWMAs  CMbICH
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MOKa3aTesid MNpeAebHON  JOMyCTUMOM  KOHLEHTpaUuW, |
MOSICHSITH ~ HAa  TNpPUMepax  CIOCOOBI  YMEHBIIEHUS U
MPENOTBPALEHUs] WX BPEAHOrO BO3JACHUCTBUA HA OPraHU3M
YEJIOBEKa.

IIK 3.1

B uacTtu Tpy10BOro BOCIIUTAHUS:

-TOTOBHOCTb K aKTUBHOM J€STENbHOCTH TEXHOJIOTHUECKON 1
COLIMAJIbHON HANpPaBJIEHHOCTH, CIOCOOHOCTh MHULIMHPOBATS ,
IJIAHUPOBATh U CAMOCTOSITENIHO BBIMOJIHATD TaKylO
NEeSITeNIbHOCTD;

-MHTEPEC K pa3InyHbIM cepam npodhecCHOHANTbHON
NesTeIbHOCTH, OBJIA/ICHUE YHUBEPCATbHBIMU YI€OHBIMU
MO3HAaBaTeNbHBIMU IEHCTBUSAMU: BHOCUTh KOPPEKTHUBbI B
NeSITeNIbHOCTb, OLIEHUBAThb PUCKHU TOCJEICTBUN A€ATEIbHOCTH,

-moAroTaBINBaTh padodee MecTo, OOOpPyIOBaHUE, ChIPbE,
HUCXOAHBIC MaTc€puajibl B COOTBCTCTBUU C HHCTPYKUUAMHU U
perjiaMeHTaMu.

IIK 4.1

B wactu Tpy0BOro BOCIIUTAHHUS:

-T'OTOBHOCTH K aKTHBHOﬁ ACATCIIBHOCTHU TGXHOHOFHHGCKOﬁ u
COLIMAJIbHON HATPABJIEHHOCTH, CIOCOOHOCTh HHULIMUPOBATH ,
l'IJ'IaHI/IpOBaTb U CaAMOCTOSATCIIBHO BBIIIOJHATH TaKYIO
JIesITeJIbHOCTB;

-MHTEPEC K Pa3IUYHBIM cepam mpodeCcCHOHATBHOM
NesTeIbHOCTH, OBJIA/ICHUE YHUBEPCAIbHBIMU YI€OHBIMU
IIO3HABATCJIIbHBIMHU I[efICTBPIﬂMPII

-CaMOCTOATEIbHO (POPMYJIHPOBATH M AKTYATU3UPOBATH
npobyieMy, pacCMaTpPUBATh € BCECTOPOHHE,

-BHOCUTH KOppeKTI/IBbI B JCATECIbHOCTL, OLICHUBATH
COOTBETCTBUEC pGSYJ'IbTaTOB OeJsiM, OIEHUBATDH pI/ICKI/I
MOCITEICTBHIH.

-moATOTaBINBaTh padodee MecTo, OOOpyIOBaHUE, ChIPbE,
HUCXOAHBIC MaTc€puajibl B COOTBCTCTBUU C HUHCTPYKLUAMHU U
perjiaMeHTaMu.
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2. CTpyKTypa 1 coaepkanue 00meo0pa3oBare/JbHOH TUCHUILIMHBI « X HMUSD)

2.1. O0beM AUCUMIIMHBI U BUAbI Y4e0HOi padoThl

Bupn yueoHoii padoThl Oo0bem B yacax
Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AHCHUILIHHBI 144
TeopeTu4eckoe oOydeHue 50
nabopaTopHbIe /MPAKTUIECKUE 3aHSITHS 84
CamocrositesibHast paboTa 4
IIpomexyTouHas aTrecTauus (3K3aMeH) 6
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2.2. TemaTu4yecKuii NJIAH U COAEPKAaHUE TUCHUTIIIHHBI

HaumenoBanme Coaep:kaHue yueOHOro MaTepHuaJa (OCHOBHOE U MPO(PecCHOHAJILHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesioB U TeM JabopaTopHblie U NPAKTHYECKHE 3aHSATHS, IPHKJIATHON MOAYJIb YacoB | KOMIETeHUHH
1 2 3 4
OcHoBHoOe coaepkaHue
Pa3gen 1. OcHOBBI CTpOEHHUSI BelecTBa
Tema 1.1. OcHoBHoOe cogepkaHue OK 01
Crtpoenue TeopeTnueckoe odyuenue
aTOMOB CoBpeMeHHast MOJIeNTb CTPOCHUS aToMa. DJIEKTPOHHAs KOH(purypanus aroma. Kiaccupukanus XAMHIECKIX
XUMHYECKUX 3JIEMEHTOB (s-, p-, d-37eMeHThI). BaneHTHbIe 31eKTPOHBL. BaneHTHOCTD. DNIeKTPpOHHAS IPUPOA X UMHUYECKOH
SJIEMCHTOB U CBSI3U. DJIEKTPOOTPHLATENbHOCTh. KOBaneHTHast CBSA3b, €€ pa3HOBUIHOCTH U MEXaHU3Mbl O0Pa30BaHMUS )
npupona (oOMeHHBIN 1 TOHOPHO-aKLenTOpHbIH). MoHHas cBsi3b. Merammueckas cBsi3b. Bogoponnas cBsi3b.
XUMHYECKOM MexMOIeKyIspHbIE B3aUMOACUCTBUS.
CB:A3H H3oTombl, 0CHOBHOE U BO30OYKIIEHHOE COCTOSIHUE aTOMa, THOPHIU3AIHS AaTOMHBIX OpOUTANIeH.
IpakTnyeckue 3aHaATUSA
Pemenne npakTHUeCKUX 3aJjaHUN Ha COCTABJICHUE 3JIEKTPOHHO-Tpadudeckux Gopmyst anemeHToB 1—4
MEPUOIOB.
Pemenne 3ananuii Ha UCIOJIB30BAHNE XMMUYECKON CUMBOJIMKY U HA3BAHUI COCUHEHUN 110 HOMEHKJIAType 5
MEXXTyHapOIHOTO COI03a TEOPETUYECKON U MPUKIAJHON XUMHUH U TPUBUAJIBHBIX HA3BaHUN AJIs COCTABIEHUS
XUMHYECKHUX (POPMYJT IBYXATOMHBIX COSTUHEHUN (OKCUIOB, CYJIb(pUAOB, THAPUIOB | T.IL.) U APYTUX
HEOPraHUYEeCKUX COEAMHEHUN OTIENbHbIX KJIACCOB.
Tema 1.2. OcHoBHoOe cogepkaHue OK 01
Ilepuonnueckuii | Teopernyeckoe oGyueHnue OK 02
3aKOH 1 Tabmmua | [paKkTHYECKHE 3AHATHS
/AW Menneneesa Ilepunonnueckas cuctema xumuieckux 3aeMeHToB | M. Menneneesa. @usnueckuii cmpicn [lepuoanyeckoro
3akoHa /[.11. MeHneneeBa. 3akOHOMEPHOCTH M3MEHEHUS CBOHCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMU
IIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOXKEHHEM XUMHUUeCKOro aseMeHTa B [lepuonnyeckoit )

cucreme. MupoBo33peHdeckoe U HayuHoe 3HaueHue llepuoanyeckoro 3akona JI. 1. Menneneesa. IIporuosst
JLN. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHX 3JIEMEHTOB.
Pelenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a[JaHUI Ha XapaKTepU3aLHI0 XUMUUECKUX
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aneMeHTOB «MeTannnyeckue / HeMeTanIM4ecKne CBOWCTBA, 3/1eKTPOOTPULATENIBHOCTb U CPOACTBO K
3/1eKTPOHY XUMUYECKUX 3/IEMEHTOB B COOTBETCTBUE C UX 3/IEKTPOHHbLIM CTPOEHUEM U MONOXEHNEM B
NepuoamnyecKoin cucteme XMMmnYyeckux anemeHTos .. MeHgeneeBa».

Pasgen 2. XuMmuyeckne peakuum

Tema 2.1. Tunsl
XUMNYECKNX
peakumnii

Tema 2.2.
DNeKTponmMTnyecKa
A guccounayma u
NOHHBI 0O6MeH

OCHOBHOe cofiepxaHue
TeopeTnyeckoe obyyeHune
Knaccugukaums n Tunbl XMMUYECKUX peakLnil ¢ y4acTMEM HeopraHu4yeckux BelecTB. KonnmyecTBeHHble

OTHOLWEHNS B XMMUN. OCHOBHbIE KONMMYECTBEHHbIE 3aKOHbI B XUMUN 1 pac4yeTbl MO ypaBHEHUAM XUMUNYECKUX

peakunin. Monb Kak eguHuLa Konn4yecTsa Belectea. MonsipHas macca. 3aKOHbl COXpPaHEHMSA MacChl 1
3Heprumn. 3akoH Asoragpo. MonspHbii 06bem razoB. OTHOCUTENbHAS MIOTHOCTL ra3oB..

PeakLM KOMMNIEKCO0OPa3oBaHNS C yyacTUeM HeopraHMyeckux BellecTB (Ha npvMepe rmMapoKCOKOMMIEeKCOoB

LUHKa U afioMUHNA).

MpakTnyeckne 3aHATUSA

CocTaBfieHVe ypaBHEHWIA peakLuii COefUHEHNA, pa3NoXeHUs, 3aMeleHns, o6MeHa. Y paBHeHUs peakumnii
ropeHuns, NOHHOTo 06MeHa, OKUCeHNA-BOCCTaHOBNEHUS.

PacyeTt KOIMYECTBEHHbIX XapaKTEPUCTUK UCXOAHbIX BELLECTB U NPOAYKTOB peakuun. PacueT
KO/IMYEeCTBEHHbIX XapaKTepUCcTUK NPOAYKTa peakuun COeANHEHNS, eCiv O4HO U3 BELLEeCTB AaHO B U36bITKe
n/mnu copepXunT npumMecun. PacyeT MaccoBOin UM 06bEMHO LONM BbIXOA4a NPOAYKTa peakLuuu CoeguHeHUs
OT TeOpeTUYeCcKn BO3MOXHOI0. PacyeT 06beMHbIX OTHOLLEHUIA ra3oB. PacueT mMacchl (06beM, KONMYECTBO
BellecTBa) NPOAYKTa peakuun, ecnm 04HO U3 BeLLecTB 4aHO B BUAe pacTBopa C ONpese/ieHHOW MacCcoBoi
[0Nei pacTBOPEHHOTrO BeLLecTBa.

YpaBHeHUs OKUCNEHUSA-BOCCTaHOBNEHUA. CTeneHb OKNCNeHUs. OKUCAUTENIb U BOCCTAHOBUTESIb.
OKWCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakLumn B Npupoae, NPOM3BOACTBEHHbIX Npoueccax u
XU3HEeATeNbHOCTN OpraHn3mMoB. OKUCNTENbHO-BOCCTAHOBUTE/bHbLIV NOTeHLMan cpeabl. CocTaBeHue 1
ypaBHUBaHWNE OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbLIX peakunil MeTo40M 3/1eKTPOHHOr0 6anaHca. TUNUYHbIe
HeopraHM4yeckne OKUCANTENN U BOCCTAHOBUTENN. DNEKTPOIN3 PacTBOPOB M pacniaBoB COMeEN.

OCHOBHOe cofep>kaHue

TeopeTuyeckoe obyyeHue

TEOpI/IFI SHEKTpOﬂMTMHeCKOVI auccoumaynm. Peakuunm WOHHOrO obmeHa. CocTaBneHue peaKLl,I/II7I MOHHOI O

o6MeHa MyTeM COCTaBNEHMUS UX MOMHbIX W COKPaLLLEHHbIX MOHHbIX YPaBHEHWIA.

OK 01

OK 01
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I'mnponus coneil. 3HaueHne ruapon3a B Onomornaeckux 0OMeHHbIX nporeccax. [IpuMmeHenne rugponnsa B
MPOMBILILICHHOCTH.

JlaboparopHbie 3aHATHUS

JlaboparopHast padora «Peakuu rTuapon3ay.
HccnenoBanue cpeapl paCTBOPOB COJiel, 0Opa30BaHHBIX CHITBHBIMU U CJTA0BIMU MPOTOJIUTAMU, H UX PEAKIU
C pacTBOpaMHu Liejo4n U kapOonata Hatpusi. CocTaBieHHe peakLuii THAPOIN3a COJCH.

Pazgea 3.

CTpoeHue 1 CBOHCTBA HEOPraHUYeCKHX BelleCcTB

Tema 3.1.
Knaccuduxanms,
HOMEHKJIATypa H
CTpOEHHE
HEOPraHMYECKUX
BEIIECTB

OcHoBHoOe cogepkaHue

TeopeTnueckoe odyuenue

[Ipenmer HeopraHnueckoi xumun. B3anmocss3bp Heopranudeckux seuiects. Kiaccudukarmst
HeopraHuyeckux BemecTs. [IpocTeie u cinokHblie BeecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BELIECTB (OKCUTIBI,
TUAPOKCHUIBI, KUCIIOTHI, coni). HoMeHKaTypa 1 Ha3BaHNUE HEOPTaHMYECKHUX BEIECTB UCXOMAS U3 UX
XUMHYECKOH (POPMYIIBI MITH COCTABICHUE XUMUYECKOH (POPMYJIIbI UCXO/IS U3 Ha3BaHMSI BELIECTBA 110
MEXAYHAPOIHON U TPUBUAIBHON HOMEHKIIATYPE.

MexmonexynsapHble B3aumozeiictsus. Kpucramanoruaparsl. ArperaTHble COCTOSIHHSI BELLECTBA.
Kpucramnmgeckne u amop¢Hbie BerecTBa. TUIBI KPUCTAITHYECKUX PELIETOK (ATOMHAs!, MOJIEKYJISIpHAS,
MOHHAsI, MeTaJUTN4YecKast). 3aBUCHMOCTh (PU3MYECKHX CBOWCTB BELIECTBA OT THITA KPHCTAJLTMUECKOM
pewerkn. [IpuarHBI MHOrOOOpa3us BEIECTB.

CoBpeMeHHBIE TPEACTABICHHS O CTPOCHUH TBEPABIX, JKUIKAX M Tra3000pa3HbIX BemecTB. JKunkue
KPUCTAJLIBL.

IpakTnyeckue 3aHATHSA

Pemenue 3amay Ha pacyer MacCOBOW MONM (MAacChl) XUMHYECKOTO 3JieMeHTa (COCIUHEHUs]) B MOJIEKYJIe
(cmecn).

PereHrie mnpakTHYeCKMX 3aJaHUI MO KJIACCH(HUKALWK, HOMEHKJIAType U XHUMHYeCKUM (opMmyiam
HEOPraHUYECKHX BELIECTB Pa3JIMYHBIX KJIACCOB (HA3bIBATb M COCTABIATH (POPMYyJIbI XMMUYECKUX BELIECTB,
OTIPeNeNATh MPUHAIJIEIKHOCTD K KJIACCY).

Uctounnkn xumuueckoi wuHpopmarmu (HaydHas U y4yeOHO-Hay4yHasl JIUTepaTrypa, CPeACTBa MacCOBOM
uHpopmanmu, cerb HHrepHer u apyrue). Ilomck uHPOpMauuMu mNO HA3BaHMAM, HACHTU(DHUKATOPAM,
CTPYKTYPHBIM (pOpMyJIaMm.

OK 01
OK 02

Tema 3.2. duzuko-

OcHoBHoOe cogepkaHue

OK 01
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XUMUYECKUE TeopeTnueckoe odyuenue OK 02
CBOWCTBA Mertamnbl. O0mue ¢usnueckne W XUMHUYECKHE CBOHCTBA MeTauioB. CrocoObl monmyueHusl. 3HaueHHue
HEOPraHUYECKUX  |METAJJIOB U HEMETAJJIOB B MPUPOAE U KU3HEAEATEIbHOCTH YeJIOBeKa U OpraHu3MoB. Kopposusi MeTaios:
BCIICCTB BUJIbI KOPPO3HUH, CIIOCOOBI 3AIUTHI METAJUIOB OT KOPPO3UH.

Hewmeranner. O0mne ¢pusnueckne u XUMUYECKHE CBOMCTBA HEMETAJUIOB. TUMMUYHBIE CBOHCTBA MeTaioB [Y—

YII rpynn. Knaccudpukanmss u HOMEHKJATypa COEIUHEHMH HeMeTayuioB. KpyroBopoTsl OHOreHHBIX

3JIEMEHTOB B IPUPOAE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX BEIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT,

coJieii u 1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIECTB, BOIOPOIHBIX COSIUHEHHH,

BBICHIMX OKCHJIOB U TMJPOKCHJIOB.

IpakTnyeckue 3aHATUSA

CocraBieHne ypaBHEHUH XUMUYECKHUX PEAKLUN C yHaCTHEM MPOCTBIX U CIOXKHBIX HEOPraHUYECKUX BELIECTB:

OKCHJIOB METAJJIOB, HEMETAJUIOB W aM(pOTEPHBIX 3JEMEHTOB, HEOPTraHMYECKHX KHCIOT, OCHOBAHHUH U

aM(OTEPHBIX THAPOKCHIOB, HEOPTAaHMYECKUX COJIeH, XapaKTePH3YIOIINX UX CBOWCTBA.

Pemenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33aJaHUN HA CBOMCTBA U MOJYYE€HHE HEOPTaHUYECKUX

BELIECTB.

JlaboparopHbie 3aHATHUS

JlaboparopHast pabota «CBOHCTBA METAJIIOB U HEMETAJLIOBY.

UccnenoBanne  (QU3HYECKMX H  XHUMHUYECKHMX  CBOHCTB ~ METAJUIOB M HEMeTauioB.  Pernenue

SKCHEPUMEHTANBHBIX 3a7ad MO CBOHNCTBAM XHMMHYECKHM CBOMCTBAM METAJJIOB M HEMETaJUIOB, IO

Pacro3HABAHUIO U MOJYYEHHUIO COTUHEHUI METAJIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHOe conep:kaHue OK 01
[TpoussoxacTBO Teoperuueckoe 00yueHue OK 02
HCOpraHU4eCKuX  (OQOmme mpeacTaBieHuss O MPOMBIIUICHHBIX CIOCO0aX IOJNyUYeHUs] XUMHYECKHX BEINEeCTB (Ha mpuMmepe
BELIECTB. NPOM3BOJICTBA AMMHAKA, CEPHON KHCIIOTBI).

3HaueHue u
NPUMEHEHHE B
OBITY 1 Ha
NIPOM3BOZICTBE

UYepunas u nserHas meramutyprus. lIpakThueckoe NMpUMEHEHHUE BJIEKTPOJN3a [JI MOJYYEHHMs ILEJIOYHBIX,
LI€JIOYHO3EMENbHBIX METAJNIOB U aTFoMUHUA. CTEKJIO U CUJIMKATHAS TPOMBILITIEHHOCTb.
[IpoGnema 0Tx010B 1 TOOOYHBIX MPOAYKTOB.

IpakTnyeckue 3aHATHSA

Pemenne MPAKTUKO-OPHUECHTUPOBAHHBIX SaI[aHI/IfI O poJin HeOpFaHH‘{eCKOfI XUMHUH B pPa3BUTHU MCOUIWHBI,
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Pasgen 4.

Tema 4.1.
Knaccugpurkauums,
CTPOEHUE U
HOMeHKNaTtypa
opraHnyeckux
BELLECTB

Tema 4.2.
CsoiicTBa
OpraHMyeckKmnx
coeMHEHNI

CO34aHNM HOBbIX MaTepuanoB (B CTPOMTENbCTBE M Ap. OTPacAAX MPOMbILINEHHOCTN), HOBbIX MCTOYHMKOB
3Heprumn (anbTepHaTMBHbLIE UCTOYHWKW 3HEPTUKN) B pelleHMn npo6/iemM 3KOOrMYEeCcKOW, 3HepreTu4eckom u
nnLLeBON 6e30MacHOCTH.

CTpoeHMe 1 cBOCTBA OpPraHMYecKnX BeLLEeCTB

OCHOBHOe cofep>kaHue

TeopeTnyeckoe 0b6yuyeHune

MpeamMeT opraHNYeckoim Xummmn. B3anMocBs3b HEOPraHNYECKNX U OpraHMYeCKNX BELLECTB.

XMUMUYeCcKoe CTpOeHMe Kak NopsgoK coenHEeHNA aTOMOB B MOJIEKY/1e COr/laCHO UX BaNeHTHOCTU. OCHOBHbIE
MOMOXEHNSA TEOPUM XMMUUYECKOr0 CTPOEHWUS OpraHuYeckux coegnmHeHwuin A.M. byTnepoBa. YrnepofHbIil
CKeNeT opraHW4yeckom Monekynbl. MoOnekynspHble W CTPYKTYpHble (pa3BepHyTble, COKpaLleHHbIe)
XUMmnyeckume hopmynbl. 3aBUCMMOCTb CBOWCTB BELWECTB OT XMMWUYECKOrO CTPOEHUS MONEKyn. M3omepus u
n3omepbl (CTPYKTYypHas, reometpuyeckas (Lnc-tpaHc-n3omepus). KpaTHOCTb XMMUYECKON CBSI3N.

MoHsATME O (QYHKUMOHaNbHOW rpynne. TIpuMHUUNBLI  KnacCUpuKaumm OpraHWYecKnX COeLUMHEHWUN.
MexyHapoaHas HOMeHKaTypa v NPUHLUNbI HOMEHKATYPbl OPraHUYeCKUX COeANHEHNIA

MpaKTu4yeckne 3aHATUSA

HomeHKknatypa OpraHM4YecKMX COEAUHEHWI OTAENbHbIX KNacCoB (HAaCblWeHHble, HeHaCbIWeHHble W
apoMaTun4yeckme YrneBoAopoAbl, CNUPTbl, (EHOMbI, anbAeruibl, KeTOHbl, KapbOHOBble KUCAOTbI U Ap.)
CocTaBfieHe NOMIHbIX N COKPALLEHHbIX CTPYKTYPHbIX POPMY/S OpraHUYeCKUX BELLECTB OTAEeNbHbIX K1accoB,
MCNOMb3ya WX HasBaHMA MO CUCTEMATMYECKOW HOMeHKnatype. PacuyeTbl npocTeiwein hopmysb
OpraHWYecKoW MOJIEKY/bl, UCXOASA U3 3IeMEHTHOrO cocTasa (B %).

OcCHOBHOEe cofep>kaHune

TeopeTn4yeckKoe 06yUeHme

®dU3NKO-XMMUYECKME  CBOMCTBA  OpPraHMYeCcKMX  COEAMHEHWIA  OTAENbHbIX  KnaccoB  (0COGEHHOCTU
Knaccugumkaumm n HOMEHKNaTypbl BHYTPWU Knacca, FOMOSIOTMYECKUA pag n obuwas gopmyna; M3oMepus;
(hmM3nyeckne CBOMNCTBA; XMMUYECKNE CBOMCTBA; CNOCO6LI NOMYyYeHUS):

- npedenbHble yrnesofopofbl. [opeHMe MeTaHa KakK OAWH W3 OCHOBHbIX WCTOYHWKOB Tenna B
NPOMbILINEHHOCTU U ObITy. CBOICTBa NPUPOAHbLIX YINeBOAOPOAOB, HaX0XAeHWe B NPUpoLe U NPUMEHEHME
a/IKaHoB;

- HenpegesibHble ¥ apomMaTUyecKue yrnesogopodbl. Monvmepmnsauns aTuneHa Kak OCHOBHOe HanpasieHue
ero ucnosib3oBaHusA. FOpeHne aueTuneHa Kak UCTOYHUK BbICOKOTEMMEPaTypHOro naaMeHu ANns CBapKu wu

OK 01

OK 01
OK 02
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Tema 4.3.
OpraHunyeckne
BellecTBa B
XU3He[esATeNbHOCT
N YyenoBeka
Mpon3eBoacTBO U
npumeHeHmne
opraHnyeckux
BELLECTB B
NPOMbILUNIEHHOCTH

pe3Ku MeTasnos;

- KWUC/MOPOACOLEepXallune coefuMHeHus (CnUpPTbl WM MPOCTble 3(uMpbl, (eHOoNbl, anbAernabl U KeTOHBI,
KapObOHOBbIE KUCNOTbl M WX MNPOW3BOAHbLIE). [MpakTUYeCcKOe MNPUMEHeHWe 3TUMEHTNINKONA, TINLEepuHa,
(beHona. MpumeHeHne ¢opmanbaernga, aueTtanbaernfa, YKCYCHOW KMCNOTbl. Mblna Kak COMU  BbICLUMX
Kap60oHOBbLIX KUCNOT. MotoLle CBONCTBA MblNa;

- asoTcofepallime coeguHeHUsA (AaMUHbI U1 aMUHOKUCNOTbI, 6enku).

Knaccupukaums 1 0COGEHHOCTM  OpraHUYecKMX  peakuuin. PeakUWOHHble  LEHTpbl.  Pagukanbl.
MepBOHayanbHble MOHATHAA O TUNAX U MeXaHW3MaxX OpraHNYecKnX peakuuii.

MpakKTnyeckne 3aHATUSA

PelleHne LenoYvek NpespaLLeHnin Ha reHeTUYECKYH0 CBA3b MeXAY K/accaMy OpraHuyYecKux CoeguHeHUn ¢
COCTaB/IeHNEM Ha3BaHWI OpraHMYeCcKNUX CoeANHEHNIA NO TPUBMANIBHOW MAN MEXAYHAPOLHOM
cCUCTEMaTUYeCKON HOMeHK/aType. PelleHne pacyeTHbIX 3afay no ypaBHEHUAM peakuunil ¢ yyacTuem
OpraHMYecKmnx BeLLeCTB.

JlabopaTopHble 3aHATUSA

Nab6opatopHas paboTa «lMonyyeHne aTuneHa n N3y4yeHune ero CBONCTB».

Mony4yeHne aTuneHa U3 aTaHoNa B labopaTtopuu 1 N3yYeHne ero PU3NYecKnx n XMMUYeCKNUX CBOMCTB.
CocTaB/fieH/e peakLynin MPUCOeAMHEHNA N OKUCIEHUS Ha MPUMepe 3TUNeHa. PelleHmne pacyeTHbIX 3aday ¢
MCNoJsib30BaHWeM MIOTHOCTM ra3oB Mo BOLOPOLY W BO3LYXY.

OcHOBHOEe cofgep>kaHune

TeopeTnyeckoe obyyeHune

BuoopraHunyeckne coefuHeHus. NpumMeHeHne 1 6MoN0rMyeckas ponb yrnesofos. OKUCNEHWe YrieBOA4O0B -
NCTOYHWK IHEPTUM XKNBbIX OpraHn3mMoB. O61acTv NpUMeHeHUs aMUHOKUCOT. MpeBpalweHns 6enKoB NuLm
B opraHu3me. Buonornyeckune tyHKuuu 6enkoB. Buonornyeckme QyHKUUM XUPOB. PONb OpraHMYecKoi
XUMUKN B peLleHnn npo6ieM nuesoil 6e30NacHOCTH.

HyKnenHoBble KUC/OTbI: cOCTaB N cTpoeHne. CTpoeHne HyKneoTnaoB. CocTaB HyKMenHoBbIX kKncnot (AHK,
PHK). Ponb HYKNEUHOBbIX KUCMOT B XXN3HeAeATeIbHOCTU OpraHnM3MoB.

Mpon3BOACTBO OpraHMYecKMX BeLLecTB: MPOU3BOACTBO MeTaHona, nepepaboTka HedTW. MoONMaTUNEH Kak
KPYMHOTOHHAXHbIA MPOAYKT XMUMWUYECKOro Mpou3BoACcTBa. [1pumeHeHue 3TuneHa. [pou3BOACTBO WU
NMPUMEHEHWE KayyyKa U pe3unHbl.

CuHTETMYECKME W WCKYCCTBEHHble BOJIOKHA, WX CTpOeHWe, CBOWCTBa. [1pakTuyeckoe WCMONb30BaHME

OK 01
OK 02

19



BOJIOKOH. CUHTETUYECKUE TUICHKH: M3OJISLUS IJII TPOBOAOB, MEMOPAHBI JIJIsl ONPECHEHHsI BOBI, 3aLTUTHBIC
IUIGHKW JJIsl  aBTOMOOWJICH, TUIACTBIPH, XUPYprudeckue TMOBs3KH. HOBble TEXHOJIOTHH JajbHEHIIero
COBEPLIEHCTBOBAHMUS OJIMMEPHBIX MaTEPHUAJIOB.

Ponp opraHudeckoil XUMHUH B pEIICHUU TTPOOJIeM SHEPreTHYECKOH 0€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
CO3/IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX UCTOYHUKOB SHEPTHH (IbTEPHATHBHBIE UICTOYHUKHU SHEPTUH).

IpakTuyeckue 3aHsATUSA

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN IO COCTABJICHUIO XMMUYECKUX PEAKLUH, OTPaKArOLINX
XUMHYECKYIO aKTUBHOCTb OPTaHHYECKUX COSAMHEHUH B Pa3INYHBIX Cpeaax (MPUPOAHBIX, OMOIOTHIECKHUX,

TEXHOTCHHBIX).
Paspean S. Kunernyeckue ¥ TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XHMHYECKHX peakuui
Tema S.1. OcHoBHOe coaep:kaHue OK 01
Kunernyeckue Teoperuueckoe oGydenue OK 02
3aKOHOMEPHOCTH | Xuymuueckue peakund. Kiaccupukanms XUMHYECKHX peaknuii: 1mo (a3oBOMYy COCTaBy (FOMOTEHHBIE H
NPOTEKaHNA reTEePOreHHbIE), TIO UCTIONB30BAHUIO KAaTATN3aTOpPa (KaTaJIUTUIECKIE U HEKATAIUTHIECKHE).
XHUMUECKUX CkopocTb peakuuy, €€ 3aBHCUMOCTb OT pas3UYHbIX (DAKTOPOB: MPHUPOABI PEArHPYIOIIMX BEIIECTB,
peakiuii KOHLIEHTPALMN pearupyrolnx BelecTs, TeMmnepatypsl (mpaswio Banrt-I'odda), miomanu peakunOHHOMN

MOBEPXHOCTH, HAIMYUsA KaTainu3aTopa. Poib kaTanu3aTopos B IPUPOAE U NPOMBILIIEHHOM NPOU3BOICTBE.
OHeprusi akTHBalMM. AKTHBUpPOBaHHBIN KoMrulekc. Karanusatopel M katanu3. Ponb KaTanu3aTopoB B
MPUPOJIE U MPOMBILILIEHHOM ITPOU3BOJICTBE.

JlaboparopHbie 3aHATHUS

UzydeHne 3aBHCUMOCTH CKOPOCTH XUMHYECKOW pEakUUH OT KOHLEHTPALMHM pPEarupyrollnx BELIeCTB H
TEMIEPATYPBL.

JlaboparopHas paboTa Ha BEIOOD:

1. JIabopartopHas pabora «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKLUH OT KOHLIEHTPALMH PEArHpyOLINX
BeIecTB». MccrenoBaHne 3aBUCHMOCTH CKOPOCTH PEaKIUH OT KOHHIeHTpauuu. OnpeneneHne KOHCTAHTHI
CKOPOCTH PEaKLUH rpauaeCKUM METOIOM.

2. Jlaboparopnas pabota «OmnpeneneHue 3aBUCHIMOCTH CKOPOCTH PEaKLIUU OT TeMIepaTypsl». MccnenoBanue
3aBHCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEPATyphl. Pacuer sHepruu aKTHBALIMH PEAKLIUH.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUIA Ha aHaIU3 (PAKTOPOB, BIUSIOMINX HA U3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKLUU.
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Tema S.2. OcHoBHOe conep:kaHue
Tepmonunamuueck | TeopeTuueckoe 00ydeHune OK 01
ue OK 02
3aKOHOMEPHOCTH  |Knaccupukanms XUMHYECKUX PEaKLUi: MO TeroBoMy 3P (exTy (3K30TepMUUECKUe, SHIOTEPMHUYECKHE), 10
IIPOTEKAHUsA obparumoctu (obpatumblie u HeoOpaTumble). Ternosele 3QPeKTh XUMUIECKHX peakuuil. TepMoxuMuieckne
XUMHUYECKIX ypaBHeHHs1. OOpaTUMOCTh peakiuil. XMMUYeCKOe PaBHOBECHE U €r0 CMEIEHUE MOJ NeHCTBHEM pa3IMYHBIX
peaxuuii. (bakTOpoB (KOHLIEHTpALWsSI PEareHTOB MJIM NMPOAYKTOB PEaKLUH, HaBIEHHE, TeMIepaTrypa) I CO3[aHUus
PaBHoBecue ONTUMAJBHBIX YCJIOBUN MPOTEKAHUS XUMUYECKHUX IIPOLIECCOB.
XUMUYECKUX [onsitne 06 >HTaNBNUU U SHTponHH. DHeprusa [ uboca. 3akoH I'ecca u cnencTBus U3 Hero. Ponb cmemeHust
peakuuii paBHOBECHs B TEXHOJOTHUECKHX MTPOLIECCaX.
Paspean 6. JucnepcHbie CHCTEMBI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
JlucnepcHbIe Teoperuueckoe oGyuenue OK 02
CHCTEMbI U Hucnepcuele cucteMsl. Komnonanele cucremsl. ICTUHHBIE paCTBOPEL OK 07
hakTOpsI MX PactBopenne kak (Qusuko-xumuyeckuii mporecc. PactBopel. CrmocoObl MPUTOTOBJIEHUS PAaCTBOPOB.
YCTOIYHBOCTH PactBopumocTs. MaccoBasi 10151 paCTBOPEHHOrO BewecTsa. lIpenenbHO nOnyCcTUMBIE KOHLEHTPALUU U UX

UCTIOJIb30BAHHUE B OLIEHKE 3KOJIOTHUECKON O€30MacHOCTH.

Knaccupukaums pucrepcHeIx cucteM mo cocraBy. CtpoeHune U (pakTopbl yCTOHYMBOCTU AHUCHEPCHBIX

cucreM. Pacro3HaBaHME HCTHHHBIX pPacTBOPOB, KOJUIOMAHBIX PAaCTBOPOB M TIPyOOJUCIIEPCHBIX CHUCTEM.

Crtpoenue wMuuemibl. PacceuBaHue cBeTa MpU MPOXOXKAEHUU CBETOBOIO IIydyka Yepe3 ONTHYECKU

HEOTHOPONHYIO cpeny (3¢ dexra Tunnas).

IpakTuyeckue 3aHaTHSA

Pelenue 3anay Ha NPUTOTOBIIEHHE PACTBOPOB.

Pewenue npakTUKO-OPUEHTHUPOBAHHBIX PAacUETHBIX 3aJaHUM Ha JMCIEPCHBbIE CUCTEMBI, HCIOJb3yeMbIE B

OBITOBOM W TPOW3BOACTBEHHOW [ESTENPHOCTH YEJOBEKA, C TMO3WIMHA 3KOJOrmyYecKol 0Oe30macHOCTH

NOCJIEACTBHN U IPAMOTHBIX PELICHUH MPOOIeM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHOe cogep:kaHue OK 01
Hccnenosanue JlaboparopHas padota «VccnenoBanre TUCTEPCHBIX CUCTEM. OK 02
CBOWCTB IIpuroroBnenue ¥ H3y4YeHHE CBOICTB JUCIEPCHBIX CHUCTEM pa3HBIX BHJOB. CYCHEH3UH, OMYJbCUH,

21




JUCIIEPCHBIX KOJUTOMJHOrO pacTtBopa. CpaBHEHHE CBOMCTB MCTHHHBIX U KOJUIOMJIHBIX PAaCTBOPOB, BbISIBJICHHE OCHOBHBIX
CUCTEM JJIsl UX pa3aMyuui MeXy HUMU.
uAeHTH(UKAITUH
Paszpen 7. KadecTBeHHbIe peakiuy 00HAPYKEeHHsI HEOPraHUYeCKUX H OPraHHYeCKHX BellecTB
Tema 7.1. OcHoBHOe coaep:RaHue OK 01
OOGHapyxeHue IpakTHYeCKHe 3aHATHS OK 02
HCOPraHN4eCKNX  [KayecTBEHHBIE XUMHUECKUE PEAKIIIH, XapaKTePHbIE st OOHAPYKEHUS] HEOPTraHUYECKHUX BEIECTB (KATHOHOB
KaTUOHOB 1 u annoHoB). CocraBieHne ypaBHEHUH peakiuii oOHapyskeHus: KaTnoHOB [-VI rpynm v aHMOHOB, B T.4. B
4HUOHOB MOJIEKYJISIPHOH U HOHHOH popmax.
Peakunun oOHapyKEHUST HEOPraHMYECKUX BEIIECTB B PEAbHBIX 00BEKTaxX OKPYIKArOIIeH Cperbl.
JlaboparopHbie 3aHATHUSA
OOHapy>keHHe HEOPraHUIEeCKUX BelecTB (KaTHoHOB |-V rpynn uin aHMOHOB) C HCITOJIB30BAHHEM
Ka4eCTBEHHbIX aHAJTUTHUUECKUX peaKLnii.
JlaboparopHas paboTa Ha BBIOOD:
1. JlaGoparopHas paboTa « AHATUTUYECKUE pPeaKuu KaTHOHOB [-VI rpymmy.
IIpoBeneHne KaueCTBEHHBIX PEAKLNH, HCIIOIB3YEMBbIX JJIs1 OOHAPY KEHUS] KATHOHOB | rpymibl (kanws,
HaTpust, Marausi, aMmmonus), Il rpynmer Ha npumepe Oapus, 11 rpynmsl — cBuHIA, IV rpymnme — aqroMUHMSA,
V rpynnst — xenesa (11 u III), VI rpynme! — Hukenst. OnucaHue HaOMOJaeMbIX SIBJICHUH M COCTABJICHUE
XUMHYECKUX PEAKLU.
2. JlaboparopHas paboTa «AHAJUTUYECKHE PEAKLINU AHUOHOBY.
[IpoBeneHre Ka4eCTBEHHBIX PEAKIIN, UCIIONB3YEeMbIX IJisi OOHAPYKEHUs] aHUOHOB: kapOoHarta, ¢ocdara,
cynb(ara, cynedpuna, HUTpara, xjaopuaa u ap. Onucanne HaOIIOAAEMBIX SIBJICHUH U COCTaBJICHUE
XUMHYECKUX PEAKLU.
Tema 7.2. OcHoBHOe cogep:kaHue OK 01
OOGHapyskeHue IpakTHYecKue 3aHATHS OK 02
OpraHUYeCKUX KauecTBeHHBIE XMMUYECKHE PEAKLINH, XapaKTEPHBIC JIs1 OOHAPYKEHHSI OTJENbHBIX KJIACCOB OPraHUYECKHX
BCILECTB coeuHeHUH: (PeHOJIOB, aIbIeTHIOB, KpaxMaJja, YKCYCHON KUCIOThI, aMUHOKHCIIOT U Ap.
OTACIBHBIX Jenatypauust OEIKOB MPH HArPEBAHHH, [IBETHBIC PEAKLIUN OEJIKOB.
KJIacCoOB C CocraBneHne KaueCTBEHHBIX PeaKLUi OOHAPYKEHUsI OPTraHUYECKUX COSTUHEHNH OTAEIbHBIX KJIACCOB.
HCIIOJIb30BaHHUEM

JlaboparopHbie 3aHATHUSA
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Ka4YCeCTBCHHBIX
peaxkuuii

OOHapy>keHHe OpraHMYeCKUX COSMHEHNH OTJENbHBIX KJIACCOB.

JlaboparopHast pabota Ha BbIOOD:

1. JlaboparopHasi pabora «KadyecTBeHHbIE pEaKLIMK HA OTACNIbHBIE KJIACChl OPTaHUYECKUX BEIIECTBY.
IIpoBeneHne KaueCTBEHHBIX PEAKLINH, HCIIONB3yEMbIX JJIs1 OOHAPYKEHUSI OPTaHUYECKUX BELIECTB PA3UIHBIX
KJIacCOB: (DEHOINOB, aNbETUAOB, KpaxMalia, YKCYCHOM KHUCIIOThI, aMHUHOKHCIIOT, OenkoB U ap. Onmcanue
HaOJFO1aeMbIX SBJICHHH U COCTABJICHHE XMMUYECKUX PEAKLIUH W/HIIH CXEM.

2. JlaboparopHas padota «KauecTBeHHbIH aHAIN3 OPTraHUYECKUX COSIUHEHHH 1O (PYHKLIMOHAIBHBIM
rpymnmamy.

IIpoBeneHne KaueCTBEHHbIX peakLnii, UCTIONb3YEMbIX I PACIIO3HABAHMS OPTaHUYECKUX BELIECTB
OTAENBHBIX KJIACCOB MO (PYHKIMOHAIBHBIM IPYIIIAM: Ha MPUMEPE aMUHOKHCIIOT B KapOOHOBBIX KHCIIOT,
CHHPTOB U (PEHOJIOB, ATBAETHAOB U KeTOHOB. OnricaHne HaOJIF0aeMbIX SIBJICHUH M COCTaBJICHHE XUMHYECKUX
peaxuii u/im cxeM.

Pazgea 8.

Xumus B ObITY M IPOM3BOJACTBEHHOH JeSITeJIbHOCTH YeJI0BeKa

Tema 8.1.

Xumusi B ObITY U
MPOU3BOACTBEHHOMN
NesATeNbHOCTH
4eJioBeKa

OcHoBHoOe coaepxaHue

IpakTuyeckue 3aHaATHSA

Okonormueckas 6€30MaCHOCTD MOCIEACTBUIT OBITOBOI M MPOU3BOACTBEHHON AEATEIBHOCTH YENIOBEKA,
CBsI3aHHAs C TIepepadOTKOI BEIECTB; MOUCK U aHAIN3 XUMHUUECKOH HH(POPMALIMH U3 PA3TUYHBIX HCTOYHHUKOB
(HayuHast 1 yueOHO-Hay4YHasl TUTEpaTypa, CPEICTBA MACCOBOH MHPOpMALNH, ceTh FIHTepHET U pyrue).
Keiice (¢ yuerom Oynyiueii npodeccnoHanbHOM NesTeIbHOCTH) Ha aHAIN3 UH(GOPMALIIH O
IIPOU3BOZICTBEHHOH JIESITEIbHOCTH YeJIOBEKA, CBSA3aHHOM € mepepabOoTKON 1 MOJTy4EeHHEM BELIECTB, a TAKXKE C
9KOJIOTHYECKOH G€30IacHOCTBIO.

3ammura keiica: [IpencraBieHne pe3yabTaTOB PEIIEHHs KEHCOB (BBICTYIUICHHE C MPEe3eHTALNET)

OK 01
OK 02
OK 04
OK 07
IIK 3.1

Tema 9.1.1.
OcHOBBI
naboparopHoi
NPaKTUKH B
npodecCUOHANTbHBI
X JTadOpaTOPHSIX

OcHoBHoOe coaepxaHue

IpakTuyeckue 3aHaTHSA

BrInoHEeHNE TUITOBBIX PACYETOB IO TEMATHKE SKCIIEPUMEHTA (BBIXO MPOAYKTA PEAKIIHH, Macca HABECKH,
00BeM pacTBOPUTENS).

OOpaboTKa DaHHBIX, AHAINU3 U OLIEHKA HX JOCTOBEPHOCTH (BBIUMCIICHHE CPEIHErO 3HAUCHHS
SKCIIEPUMEHTAIIbHBIX JAHHBIX, TIOTPELTHOCTH).

[IpencraBneHue pe3ynbTaTOB 3KCIIEPUMEHTA B pa3IMIHON opMe (Tadnuna, rpaduk, OTUET, JOKIA,
NPE3EHTALHSA).

OK 01
IIK 3.1
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Tema 9.1.2.
XUMHUYECKUN
aHamu3 mpod BOIBI

OcHoBHoOe cogepkaHue

TeopeTnueckoe odyuenue

Knaccupukauus npod BoabI MO BUAY M HA3HAUEHUIO, HCXOS U3 €€ XUMHUECKOro COCTaBa.
OpraHosienTHYeCKHE CBOMCTBA (3amax, Mpo3pavyHOCTh, IBETHOCTb, MyTHOCTb) BONBbI. KMCIOTHOCTD 1
IIeJI0YHOCTb BOnbL. pH cpensl u MeTone! ee onpenenenus. JKeCTKOCTb BOBI U METO/IBI €€ ONPEIeICHUS.
CymHOCTb MEeTOAa TUTPOBAHUS.

Buner jkecTkocTH BOIBI (BpeMeHHAst U TIOCTOsIHHAS). JKECTKOCTh BOZIBI KaK MPUYMHA BBITIAICHHS OCAIKOB HITH
00pa3oBaHMsI COJNIEOTIIONKEHNH, MMEIOLIINX MECTO B OBITY M HA IIPOU3BOJICTBE.

CocraB coJieii, BBI3BIBAIOIINX JKECTKOCTD BOBI. XMMHUYECKHE TPOLIECCHI, YCTPAHSIOINE JKECTKOCTh BOJBL

VY paBHEHHSI XUMHUYECKUX PEAKLNH, MILTFOCTPUPYIOIIHUX MMPOLIECCHI, MPOUCXOIAIINE IPU YCTPAHEHUN
JKECTKOCTHU. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU U XUMHUECKUMH criocodamu. CriocoOs!
YCTPAHEHUS OCTOSTHHON JKECTKOCTH.

JlaboparopHbie 3aHATHUSA

HccnenoBanue XMMHUYECKOTO COCTaBa MO0 BOJBL.

JlaboparopHast pabota Ha BbIOOD:

1. JTaGoparopHas padora «O4UnCTKa BOABI OT 3arpsi3HEHUI.

HUcnonb3oBanue MeTon0B pUILTPOBAHMS U aACOPOLIUH [Jisl OTAEIEHHsI 3arpsI3HEHUH B UCCIeyeMOoi npobe
BOJbI. BEIOOp MeTO1a OUHMCTKY B 3aBUCUMOCTH OT BuAa 3arpsisHeHusi. CpaBHeHHe 3(pPexTHBHOCTH
Pa3JIMYHbIX METOAOB OUUCTKH BOJAbBI B PA3HbIX YCJIOBUAX (B J'Ia60paTOpI/II/I, B JOMAITHUX U ITOJEBBIX
YCIIOBHSX).

2. JlaboparopHas padota «Onpenenenue pH BoIbI U €€ KUCTIOTHOCTHY.

Omnpenenenue pH cpezbl ¢ TOMOLIBIO YHUBEPCATBHOIO MHANKATOpa. CHoNb30BaHNe TUTPOBAHHUS 1S
ornpezeaeHus KucaoTHocTu. OnpeneneHue o0LIeit KUCIOTHOCTH BOBI, pacyeT CBOOOIHON KUCIOTHOCTH.
Omnpenenenue obuieli U cBoOOAHOI enouHocTy. CocTaByieHe ypaBHEHUH Peakinii, MPOTEKAIOIINX PH
OIpeeeHUH KUCIOTHOCTH/ LIeJOYHOCTH MPoO BOABL. Y CTAHOBJIEHHE CIIOCOO0B MCIOIb30BAHMS
HCCJIeZIOBAHHBIX MPOO BOJBI B JKU3HEAESITEIbHOCTH Y€JIOBEKa, HA OCHOBE TMOJy4YEHHBIX JAHHBIX O COCTaBe.
3. JIaboparopHas paboTa «OnpeneneHue }KeCTKOCTH BObI U CIIOCOOBI €€ YCTPaHSHHUS».

CriocoObl ycTpaHeHHs BCEX BHIIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIeH JkeCTKOCTH. Pemenue
BKCHepHMeHTaHbHOﬁ 3a4a4YU4 Ha BBISABJICHUEC BpeMeHHOfI U IIOCTOSIHHOM >KECTKOCTU BOJBI. OLIeHKa
BEPOATHOCTHU YCTPAHCHUA BCEX BUAOB JKCCTKOCTH B JOMAITHUX YCJIOBUAX.

OK 01
OK 02
OK 07
IIK 3.1
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Tema 9.1.3. OcHoBHOe conep:kaHue OK 01
XUMHUYECKHT Teoperuueckoe ofyuenue OK 02
KOHTPOJIb Ka4eCTBa | KayecTBEHHBIN XUMHUUECKHUH COCTAB MPOAYKTOB MUTaHMA. BemecTsa, Gpanbcupuppyomme npoayKThl OK 07
NIPONyKTOB MUTaHMsI, U BELIECTBA, 3arpA3HAIOLINE MPOAYKThI MuTaHus. OnpeaeneHue 3arps3HA0IINX XUMUYECKUX IIK4.1
HATaHUA BEIIECTB B MPOAYKTAxX MUTAHUSA, ONPEACIICHNE BEIIECTB, HE 3asIBJICHHBIX B COCTABE MPOIYKTOB TUTAHUS.

pakTuyeckue 3aHaTHSA

Opranuyeckyie U HEOpraHUUECKHe BELIeCTBa, BXOASIME B COCTaB NPOAYKTOB nuTaHus. OnpeneneHue

cocTaBa OJII0] Ha COZepIKaHNE MaKpO U MUKPO3JIEMeHTOB. M3ydeHne npenoxKeHHbIX IpenoaasareieM OIon

Ha MpeAMeT XMMHUECKOIro COCTaBa, ONpesesieHue 1oyel OT CYyTOYHONH HOPMBI MaKpO U MUKPO3JIEMEHTOB B

yKa3zaHHOM OJrozie.

Pelnenue npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 IO KyJIMHAPHON TEMAaTUKE PA3JINYHbIX THUIIOB.
Tema 9.1.4. OcHoBHOe coaep:kaHue OK 01
XHUMHUYECKHT Teoperuueckoe ofy4uenue OK 02
aHaJus3 mpood Knaccuukauus noys no BUAY U HA3HAYSHHIO, UCXOMS U3 XUMHUYECKOTo coctaBa. MUnenTndukanus npoosl OK 07
I10"BBI MOYBBI 10 €€ XUMHYECKOMY COCTaBY, OITMCAHUE BO3MOXKHOCTEH €€ MPUMEHEHMUSI. IIK3.1

TpeboBanust kK KaueCTBY IMOYBBI PA3TMUHOrO HasHaueHHs. OmrcaHne 0OCOOEHHOCTEH HCIIOIb30BAHMS ITOYB B

3aBHCHUMOCTH OT THIIOB, CIIOCOOBI YJIYHIIEHHs KaYeCTBA ITOYB B 3aBUCUMOCTH OT HA3HAUEHUSI.

OO0nacTH UCTIONB30BAHMS OPTAaHUYECKIX YIOOPEHHUH B 3aBUCUMOCTH OT Ka4eCTBEHHOTO coctaBa. Omnucanue

OpPraHUYeCKUX yIOOpPEeHUH U X MPHUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI M €€ PA3HOBUIHOCTH.
Tema 9.1.5. OcHoBHOe conep:kaHue OK 01
Hccnenosanue Teopernueckoe oGyueHue OK 02
00beKTOB YuebHo-McCle0BaTeNbCKUil IPOEKT B 001aCTH MccleoBaHus 00bekToB Orochepnl. O630p TeM yueGHO- OK 04
Ouocepst HCCIE0BATENLCKUX MPOEKTOB. AJITOPUTM BBIMOIHEHHs NpoekTa. OnpeneneHue NpodieMbl HCCIETOBAHMS. OK 07

Mertoas! oucka, aHanu3a 1 00padboTku HHGOPMALMH O MIPOEKTE B PA3IUYHBIX UCTOUHUKAX. IIK 3.1

IpakTuyeckue 3aHaTHSA

OObocHOBaHME aKTyalbHOCTH BBIOPAHHOH TeMbl. BbisiBieHHe npoOnemMsl uccienoBanus. Beidop oOBeKTOB 1
MeTonoB ucciaenosanus. Ilocranoska neneil u 3anad ucciaenosanus. OnpeneneHne NPOAYKTa UCCISTOBAHUSL.
Omnpenenenne 3TanoB U COCTABJICHUE MIAHA UCCIIEIOBAHUSL.

3amura npoexrta: IlpenctaBneHue pe3yNbTaTOB BBIMOJIHEHHS Y4eOHO-HCCIENOBATENbCKUX IIPOEKTOB
(BBICTYIUIEHUE C TIPE3CHTALNEH ).
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Tema 9.2.1.
OCHOBbI
nabopaTopHoi
NPaKTUKN B
npogeccnoHanbHb
X nabopartopusax
Tema 9.2.2.
XNMmnueckunii
aHanuns
TEXHWYECKUI BOAb

Tema 9.2.3.
Xumnueckunii
aHanus Bo3gyxa

OcHOBHOEe cogepxxaHue
JlabopaTopHble 3aHATUSA

Nab6opaTopHas pab6ota «OCHOBbI N1a60PaTOPHON MPAKTUKU.
NabopaTopHas nocyfa n Xummuyeckme peakTuebl. OCHOBHble nabopaTopHble onepayun. JlabopaTtopHoe
obopypaoBaHme. TexHMKa 6e30NacHOCTM 1 NpaBuaa paboThbl (NOBeAeHUS) B nabopaTopuu.

OcCHOBHOEe cogep>kaHune

TeopeTuyeckoe obyyeHune

Ha3HauyeHue TeXHNUYeCKOoMN BoAbl. TpeboBaHUS K TEXHUYECKON BOAE NO rpynnaM noTpebneHns

KayecTBO TEXHUYECKOW BOAbl pasHbiX BUAOB. XMMUYECKUIA aHaNM3 U MPOM3BOACTBEHHbI KOHTPO/b COCTaBa
TeXHMYecKon Boabl. CyLlHOCTb MeTOAa TUTPOBaHMSA

AHannM3 TeXHUYecKoW BOAbl Ha XECTKOCTb M Apyrve nokasatenn. KucnoTHOCTb M WENOYHOCTb BOAbI.
OnpegeneHune obuieint 1 cBOOGOAHON LWENOYHOCTU (KUCNOTHOCTM) METOA0M TUTpPOBaHuA. pH cpeabl 1 MeTogbl
ee onpegeneHns. XXecTKOCTb BOAbl U MeTOAbl ee OnpefeneHuns.

MpaKTuyeckune 3aHATUSA

Cnocobbl BblpaXeHMs KOHLeHTpauuuM pacTBOPOB: MaccoBas A0NA PacTBOPEHHOrO BeLlecTBa, MOnspHas u
MONANbHAA KOHUEeHTpaunn. TuTp pactBopa. PelweHne NpakTUKO-OpPMEHTUPOBAHHbIX TEOPETUYECKNX 3adaHNi
Ha pacyeT KOHUEHTpPaUWin 3arpA3HAOLIMX BEWeCTB W WX CpaBHEHUE C NpefesibHO  AoNYyCTUMbIMU
KoHueHTpauuamu (MAK).

OCHOBHOEe cofiepXXaHue

TeopeTuyeckoe obyyeHue

XuMunyeckunii coctaB aTMOC(epHOro BO34yXa, Bo3fyxa paboyeil 30Hbl. BpedHble BeliecTBa M MpUMeCH B
BO3AYXE JXWUNbIX MOMeLWEeHNA, B BO34yxe paboyeil 30HbI. HopmaTuBHblE [OKYMeHTbl. [locneacTsus
BO3JENCTBUS BbICOKON KOHLEHTpauum YrnekKMcnoro rasa Ha OpraHusMm 4YenoBeka. MeponpuaTtusa no
CHUXXEHMIO YPOBHSA 3arpsi3HEHHOCTW BO3[yXa UCCNeAYeMO KOMHATbI.

MpaKTuyeckune 3aHATUSA

FMrneHnyeckas oueHKa CTeneHun 3arpsa3HeHns Bo3ayxa NoOMeLeHns Ha OCHOBE CONOCTaB/eHUS
KOHUEHTpaLmm gMoKcuaa yrnepoga ¢ COOTBETCTBYOLWMUM FTMTMEHUYECKMM HOPMATUBOM.

PelleHne NpaKTUKO-OPMEHTUPOBAHHbIX TEOPETUYECKMX 3afaHNIn Ha pacyeT KONMYecTBa BeLLecTBa,
KOHLEHTpaLMiA BpeAHbIX NPUMECE B aTMOCHEPHOM BO3AYXe M BO3AYXe MOMELLEHNA.

OK 01
MK3.1
2
OK 01
OK 02
OK 07
MK3.1
2
2
OK 01
OK 02
OK 07
MK3.1
2
2
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Tema 9.2.4.
XMmnueckunii
aHanus npob
maTepunanos
CTPOUTENbHO-
pecTaBpaLMOHHOM
AEeATENbHOCTH U
An3aiiHa

Tema 9.2.5.

OcHOBHOEe cofep>aHue

TeopeTnyeckoe obyuveHue

Knaccuukaumsa matepuanos, MCMNOMb3yEMbIX B CTPOUTE/IbHO-PECTaBpPaLMOHHON AeATEIbHOCTH N0 COCTaBy,
NX HazHa4YeHne N NpuMeHeHne. XMMUYECKUiA aHann3 maTepuanoB CTPOUTENbHO-pPecTaBpaLMOHHOM
[NeAaTEeNbHOCTU 1 An3aiiHa.

CamocTodATeNbHaa paboTa

XVMMUYECKNIA cOCTaB MUTMEHTOB, KpacuTenen, BSXKYLNX CMeceil, 0CO6EHHOCTM UX CBONCTB Y MPUMEHEHMUA B
npoeccMoHanbHOM aesATenbHOCTU. BellecTBa, MCMNOMb3yeMble B Ka4eCTBe MUTMEHTOB M CBA3YHOLWMX
martepuanos. cTopuyeckaa cnpaska. CoBpeMeHHble MaTepuanbl.

MpakTnyeckue 3aHATUA

KayecTBEHHbI M KOMMYECTBEHHbI COCTaB MPo6 mMaTepnanoB CTPOUTENbHO-PECTAaBPALMOHHON AesTe/IbHOCTM
n gu3aitHa. Knaccmukaums KpacoK MO YKPbIBUCTOCTM, MPO3PaYyHOCTM B 3aBUCUMOCTU OT WUCMOJSIb3YeMbIX
NMATMEHTOB 1 CBA3YyOLWMX BewecTB. OnpejeneHne cocTtaBa KpPacoK Ha COAEpXaHMe MUKPO U
MaKpO3/IEMEHTOB. PelleHMe MpPaKTUKO-OPUEHTUPOBAHHbLIX 3a4aHWil MO XMMWYECKOMY aHanusy npob
mMaTepuanoB CTPOUTE/IbHO-peCcTaBpaLMOHHOM LeATeNbHOCTN U An3aliHa.

NabopaTopHble 3aHATUSA

ViccnepgoBaHne maTepuanoB CTPOMTENbHO-pecTaBpaLMoOHHON AesATeNbHOCTY U An3aiiHa

Na6opatopHas paboTa Ha BbI6OP:

1 NabopatopHaa paboTa «M3rotoBneHne kpacok (NoL60p NMUIMEHTOB M CBA3bIBAOLLUX BELLECTB)».
ViccnepgoBaHve NpUPOAHbIX MUHEPAN0oB, NONYYeHNe NMUTMEHTOB NYyTeM XMMUYECKUX peakLuuid, onpegeneHme
CBA3YHOLMX MaTepnanoB. CpaBHEHME YKPbIBUCTOCTM U NPO3PAYHOCTM NOMYHYEHHbIX KPacoK nyTem
HaHeceHMs UX Ha 1CT Gymaru.

2. NabopaTopHas paboTa «lccnefoBaHne CBOMCTB BAXYLMX BELLECTB Ha NpUMepe runcax.
OnpegeneHne CKOPOCTM CXBaTblBaHMUA MPUPOLHOIO U CTPOUTENIbHOTO runca. ®akTopbl, yCKopatoLwme 1
3ameanatoL e cxsatblBaHWe NPUPOAHOro runca. FMncoBoe TecTo, TemnepaTtypa ero 3acTbiBaHUs. CpaBHeHMe
CKOPOCTW CXBaTblBaHWNS MPUPOAHOI0 U CTPOMTENLHOIO ruMnca, onpefeneHne akTopos, BAUSIOWMX Ha
CKOPOCTb CXBaTblBaHWS CTPOMTENLHOIO FMMca, onpeaeneHne TemnepaTypbl 3aCTbiBAHUA TMNCOBOrO TecTa.
OCHOBHOEe cofepxaHune

OK 01
OK 02
OK 07
MNK3.1

OK 01
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Hccnenosanne TeopeTnueckoe o0yuenune OK 02
00BEKTOB Y4aeOHO-HCCIe0BATENbCKII MPOEKT B 00JacTu uccienoBanus 00bekToB TexHOochepsl. O030p Tem yuebHO- OK 04
TeXHOC]EpHI HCCJIEIOBATENbCKUX MPOEKTOB. AJITOPUTM BBITIONHEHHsI mpoekTa. Onpenenerue mpodaeMbl HCCIEIOBAHUSL. 2 OK 07

Mertoas! oucka, aHann3a U 00padboTku HHYOPMALIIH O MTPOEKTE B PA3IMYHBIX UCTOYHUKAX. IIK 3.1

pakTuyeckue 3aHaTHSA

OObocHOBaHME aKTyalIbHOCTH BBIOpAaHHON TeMbl. BeisiBieHne npoOnemMsl uccienoBanusi. Beibop o0bekToB 1

MeTozoB HccnenoBanus. [locTaHoBka neneil u 3anad uccienosanyst. OnpeneneHne NPOAyKTa UCCISIOBAHUSL. 2

OnpeneneHne 3TaoB M COCTABJICHHE IIJTAHA UCCIIEOBAHIS.

3amura npoexrta: [lpenctaBieHue pe3ysibTaTOB BBIMOJHEHHsS Y4e€OHO-HCCIENOBATENbCKUX TMPOSKTOB 2

(BBICTYIUIEHUE C TIPE3CHTALNEH ).

JlaboparopHbie 3aHATHUSA

HUccnenoBanue npeayioskeHHOTO 00beKTa Ha KMCIOTHOCTD, LIEJOYHOCTh, XUMUYECKUH COCTaB (3arps3HUTEIIH,

Makpo- M MuKpodsneMeHThl). OOpaboTka pe3ynpTaroB uccienoBaHus. OLEHKa KavyecTBa HCCISAYEMOro 4

00BbeKTa UCXOMs U3 PE3YJIbTATOB XMMUYECKOTO aHAIN3a

2u+4u(n/

IMpomexyTouHas aTTecTaLUs N0 JHCUHILIHHE (IK3aMEH) )
Bcero 144

*O0pa3oBare/ibHAsi OPraHu3aNusi BLIONPaeT OAUH MOAYJb U3 MPeAJI0KEHHbIX.

28




3. YcioBust peajnu3anuu nNporpaMmmbl 001eo0pa3oBaTeIbHON THCHUILUIHHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecre4eHu o

Jlng peammzanmy npoOrpaMMbl TUCLUIUIAHBL JTOJDKHBI OBITH TPEIYCMOTPEHBI
CJICIYIOIINE CIIEUUATBHBIC MTOMEIICHUS. YUYEOHbI KaOMHET XUMHK W/WIHA Y4eOHOM
XUMUYECKOH 1adopaTopui.

OGopynoBanue y4eOHOro KaOuHeTa (HArJSAHbIE MOCOOUsI): HAOOPHI
HIAPOCTEP>KHEBBIX MOJCIICH MOJIEKYJ, MOJCIN KPHUCTALUIMYECKUX PELIETOK,
KOJUIEKIIMM TPOCTBIX W CIIOKHBIX BEIIECTB W/WIA KOJUICKIIMHM TOJIMMEPOB;
KOJUICKIIMSL TOPHBIX MOPOJ W MUHEpayioB, TaOnuia MeHnaeneeBa, yueOHbIE
(¢uiibMBl, EPPOBBIE 00PA30BATENBHBIE PECYPCHI.

Texnuveckne cpeacrBa oOy4eHHMsI: KOMIBIOTEP C  YCTPOCTBaAMH
BOCIIPOM3BEACHUS 3BYKA, MPUHTEP, MYJbTUMEANA-TIPOCKTOP C  DKPAHOM,
MYJbTUMEANHHAS JOCKA, YKA3Ka-MPE3CHTED VIS MPE3CHTALIHIA.

O6GopynoBanme jadGopaTopun U padoO4YuX MECT Ja00OpaTOPpUU: MEH3YPKH,
NUNETKU-KANEIbHALBI, TEPMOMETPBI, MHKPOCKOM, JYIbI, HNPEAMETHBIE U
NOKPOBHBIE CTEKJIA, IUIAHWIETHI JJIs KaneabHBIX PEakuuid, (UIbTPOBAJIbHAS
Oymara, TpOMBIBAJIKH, CTEKJISTHHbIC TPOOMPKH, PE3UHOBBIE MPOOKH, (POHAPHKH,
HAOOp PEAKTUBOB, CTEKIISIHHBIC MAJIOYKH, IITATHBBI I TPOOMPOK, MEPHBIE
UWIAHIPBI, BOPOHKH CTECKJISIHHBIE, BOPOHKH JACTUTENbHbIE IIAHApHYeckue (50-
100 wmu1), crynkm ¢ mecTUKOM, (apdopoBbIE YallKK, MHHLIETHI, (QUIBTPBI
OyMaXHBIE, BaTa, Mapjs, YacOBBIE CTEKJIA, JJICKTPOIUIMTKH, Ja0OPATOPHBIE
LITATUBBI, CHUPTOBBIC TOPEJIKH, CHOUYKH, MPUOOP A MOJYYEHUsS Ta3oB (MU
npoOupKa C ra3o0TBOAHON TPyOKOil), Aepskareiau Ul MPOOMPOK, CKISHKM JUIs
XPaHEHUS! PEAKTUBOB, Pa3JaTOUYHbIC JOTKK, XUMHYeckue crakanbl (50, 100 u 200
MJT), IINATENW; TUHUETHI, TUTECIIbHBIC [UMNLBI, CEKYHAOMEDPHI (TaliMephl), MEPHBIE
npooupku (Ha 10-20 mun) u MmepHbie kKoyObI (25, 50, 100 u 200 mu), BoasiHas OaHs
(WJIA TEPMOCTAT), CTCKJISTHHBIC MaJIOYKN, KOHMYECKUE KOJIOBI Ui TUTpoBaHus (50
u 100 M), MHAMKATOPHBIE TOJOCKK Juisl omnpeaescHus pH u craHmapTHas
WHAMKATOPHAS 1IKAJIa; YHUBEPCAIbHBIA MHANKATOP; TUneTku Ha 1, 10, 50 mu (unm
no3aropbl Ha 1, 5 1 10 mir), OFOPETKH AJIE THTPOBAHUS, METULUHCKUE IIITPULLBI HA
100—150 mun, 1abopaTopHbIe W/WIIA AaHATTUTUYECKKUE BECHL, pH-METpBI, CYIMIBHBIA
uikad, u ap. nabopaTtopHoe 000pyA0BAHKE.

3.2. UudopmanmoHHoe 00ecnedYeHHEe peajn3auiuu nNporpaMmbl

1. Jns peanuzainu mporpaMmbl OMONMOTEUYHBIH (OHI 00pa30BaTEIbHON
OpPraHM3alMA JOJDKEH MMETh MEYATHBIC W/HIIU BJICKTPOHHBIE 00pa30BaTENbHBIE U
WH(OPMALMOHHBIE  PECYPChl, PEKOMEHIOBAHHBIC JJIi  MCIOJIb30BAaHUS B

o0pazoBaTeIbHOM MPOLIECCE, HE CTapIie MATH JIET C MOMEHTA U3JJaHHUS.
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2. PeKomeHyeMble neyaTHble n3gaHuns no peanunsaunmu
obLleobpa3oBaTeNibHOM  AUCLUNANHBI npeactaBneHbl B METOAMYECKMX
peKoOMeHAaUMaxX No opraHmn3aunmn 0by4eHus.

Jlntepatypa

[ns obyvatowmxcs

FabpuensH O. C., OcTpoymos W. I'./ Xumua gna npogeccunin n cneymanbHoOCTen
TEXHMYECKOr0 Npounsa: y4ebHUK ANa CTyq. yUpexaeHunin cped. npod.
obpasoBaHusd. — M., 2018.

VHTepHeT-pecypchl

http://www.pvg.mKk.ru (onumnuaga «okopn BopoObeBbI FOpbI»).
http://www.hemi.wallst.ru (O6pa3oBaTefbHbI CaUT AN5 LUKONbHUKOB « XUMUS»).
http://www.alhimikov.net (O6pa3oBaTte/ibHblii CAUT AN LWKOJIbHUKOB).
http://www.chem.msu.su (3n1eKTpoHHasa 6UbAMOTEKA MO XUMUN).
http://www.enauki.ru (MHTepHeT-u3gaHne NS yuntenen «ECTECTBEHHbIE HAYKN»).
http://www.1september.ru (MeTogmueckas raszeta «llepBoe CEHTAOPSA»).
http://www.hvsh.ru (kypHan «XuMus B LLUKONE).

http://www.hij.ru (OkypHan «XuMuns N >Xn3Hb»).

http://www.chemistry-chemists.com (31eKTPOHHbIV XypHan « XUMUKKN U
XUMUSA»).
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https://www.google.com/url?q=http://www.hemi.wallst.ru&sa=D&source=editors&ust=1679047871292137&usg=AOvVaw30gHm63wzcg0lgLZ8v5KOT
https://www.google.com/url?q=http://www.alhimikov.net&sa=D&source=editors&ust=1679047871292436&usg=AOvVaw0p88VEHHXNm029cMODXHfl
https://www.google.com/url?q=http://www.chem.msu.su&sa=D&source=editors&ust=1679047871292718&usg=AOvVaw096zE9XBtkrXS3oVaHWQu1
https://www.google.com/url?q=http://www.enauki.ru&sa=D&source=editors&ust=1679047871292979&usg=AOvVaw2iE1R2za-JgHJe1l3EbmWr
https://www.google.com/url?q=http://www.1september.ru&sa=D&source=editors&ust=1679047871293249&usg=AOvVaw1UevkgEYWRQAykj5Lmgq58
https://www.google.com/url?q=http://www.hvsh.ru&sa=D&source=editors&ust=1679047871293505&usg=AOvVaw2GDi98d3KpsaGWrmHW12cG
https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1679047871293763&usg=AOvVaw2NrbYcKYc9RNukhTBWrhbc
https://www.google.com/url?q=http://www.chemistry-chemists.com&sa=D&source=editors&ust=1679047871294023&usg=AOvVaw2A1NN-dEBkJmSwHZR3ZqEg

4. KOHTPO/b 1 OLlEHKA pe3y/ibTaTOB 0CBOEHMs 06L1e06pa3oBaTebHON
ANCLUMNNHBI

KoHTposnb 7 OUEeHKa  pe3ynbTaToB 06yueHus OCYLLLeCTBNSAETCH
npenojasatefnieM B  Mpouecce MNPOBEAEHUS  MPaKTUYECKMX  3aHATUIA  ©
nabopaTopHbIX paboT, TeCTUPOBaAHMA, a TakXKe BbIMONHEHUSA 00y4aroLMMNCS
NHAMBUAYANbHbIX 3afaHWil, MPOEKTOB, WCCMefOoBaHU. Pe3ynbTatbl 00y4eHuUs
onpefensawT, 4To obydyarowmecs LO/MKHbI 3HATb, NOHMMAaTb U AEMOHCTPUPOBATH
Mo 3aBepLUeHNN N3yvyeHUa GUCLUNINHBI.

Ons hopMUpoBaHUA, KOHTPONSA M OLUEHKW pe3y/bTaTOB OCBOEHWS y4YebHOM
ANCLUMNINHBI UCNOJIb3YETCA CUCTEMA OLLEHOUYHbIX MEPONPUATUIA, NPeaCcTaBNsAOLLas
co60i KOMM/IEKC Y4YeOHbIX MeponpuAaTUIA, COrnacoBaHHbIX C pesy/nbTaTaMu
oby4yeHMAa un copmynmpoBaHHbIX € Yydyetom @PIrOC COO (npegmeTHble
pesynbTatbl No gucumnnumHe) n roc Cro.

Mogaynb / Pasgen
Ne  Tema PesynbTaTt 06yyeHus OLuUeHOYHbIE MEPONPUATUA OK

I OcHoBHOI MoAy/ b

1 Pasgen 1 dopmynnposaTb 6a3oBble
OCHOBbI NOHATUA N 3aKOHbI XUMUN
CTPOEHMUSA
BellecTBa
11 CrtpoeHne aTomoB CoCTaBNATb XUMNYECKUE 1 Tect «CTpoeHMe aTOMOB OK 01
XUMUYECKMNX (hopMy/bl COeANHEHNIA B XUMUYECKMX 3NIEMEHTOB U
3/IEMEHTOB 1 COOTBETCTBMU CO CTEMEHbIO MPUPOLA XUMUYECKOW CBA3U».
npupoga OKMNCNEHNA XUMUYECKUX 2. 3ajaun Ha cocTtas/fieHne
XUMMNYECKOW 3/1EMEHTOB, UCXOAA U3 XUMUYECKMX hopmyn
CBA3N Ba/IeHTHOCTU U ABYXaTOMHbIX COeLUHEHWN

3anekTpooTpuuaTtensHoctn  (OKCMAoB, Cynb(hnaos,
rmapuaos v T.n.).

1.2 Mepuogunuecknini  Xapaktepu3osaTtb MpakTuko-opueHTUpoBaHHble  OK 01
3aKOH M Tabnnua XMMUYECKME 3NEMEHTHI B TeopeTuyeckue 3agaHusa Ha OK 02
O.N. MeHpeneesa COOTBETCTBUM C MX XapakTepusauuno XMMNYeckmnx

MOJIOXXEHNEM B anemeHToB: «MeTannuyeckue /
nepuoAnYecKoi cnucteme HemeTa/iIM4yecKne CBOMCTBA,
XUMUYECKNX 3NIEMEHTOB 3N1eKTPOOTPULLATENBHOCTb 1
O.N. MeHpeneesa CPOJACTBO K 3/IeKTPOHY

XUMWYECKNX 3/1IEMEHTOB B
COOTBETCTBUE C UX
3NEKTPOHHbLIM CTPOEHUEM U
MOJIOXKEHMEM B MEPUOANYECKON
CUCTEME XUMUYECKUX
anemeHToB A.. MeHpaeneesa.
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2.1

Mogynb / Pasgen
[ Tema

Pasgen 2.
XUMnyeckue
peakumn

Twunel
XUMUYECKNX
peakLuii

Pe3ynbTaT 06yueHus

CocTaBnATL YpaBHEHUA U
CXEMbI XMMUYECKUNX
peakuuii

CocTtaBndATb peakuunmu
COEIVHEHUSA, Pa3/IOXEHNS,
00MeHa, 3aMeLLeHus,
OKNCNNTENIbHO-
BOCCTaHOBMUTE/NbHbIE
peakumu 1 peakumm
KoMMniekcoobpasoBaHua (Ha
npumepe
rMAPOKCOKOMIMNEKCOB
antOMUHNUA N UMHKA) C
y4yacTMeM HeopraHU4yeckmx
BeLLecTB

OUueHOYHble MeponpUATUS

KoHTponbHasa paboTa
«CTpoeHune BeLecTsa 1
XMMUYECKNE peaKLnumn»

1 3apayun Ha cocTaBneHune
YpaBHEHWI peakuuii:

- COeAMHEeHUs, 3aMeLLeHms,
pa3noXxeHuns, obMeHa 1 peakumii
C y4acTvemM KOMMIEeKCHbIX
COeAMHEeHNI (Ha npumMmepe
rMAPOKCOKOMIM/IEKCOB
aNOMUHNA U UUHKA);

- OKUCNUTENbHO-
BOCCTAHOBUTE/IbHbIX peakuunin ¢
ncnosib3oBaHMem MetToga
3NeKTPOHHOro 6anaHca;

- Cy4yacTvem KOMMAEKCHbIX
cCoeiuHeHWI (Ha npumMepe
r'MAPOKCOKOMMIEKCOB LUHKA U
antoOMUHKS).

2. 3afjaum Ha pacuet
KONIMYECTBEHHbIX
XapakKTepucTuK NpoayKra
peakumnn CoeaUHEHNs; MaccoBO
nnn 06BLEMHON A0NKN BbIXOAA
NPoAyKTa peakummn coefuHeHns
OT TEOPETUYECKN BO3MOXHOTO;
00BbEMHbIX OTHOLUEHW ra3os;
KONIMYECTBEHHbIX
XapaKTepuCTUK UCXOAHbIX
BELLEeCTB U NPOAYKTOB peakuuu;
macchl (06bEM, KOMYECTBO
BelllecTBa) NPoOAyKTa peakuuu,
ecnv OfHO W3 BeWeCTB AaHo B
BMAe pacTBOpa C onpepeneHHOw
MacCoBOW aoneli paCTBOPEHHOIO
BellecTBa.

OK

OK 01
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Mogaynb / Pa3gen
[ Tema

2.2 DNeKTponuTnyeck
aq guccouunaumnsa un
WNOHHbIN 06MeH

3 Paspen 3.
CTpoeHue u
CBOWNCTBA
HeopraHn4ecKmnx
BeLlecTB

3.1 Knaccngmnkayms,
HOMeHKNaTypa un
CTpOeHMne
HeopraHM4yecknx
BELLeCTB

3.2 ®usmko-
XUMUYECKue
CBOWCTBA
HeopraHnyeckux

Pe3ynbTaTt 06yueHus

CocTaBnaTb ypaBHeHUSA
XMMUYECKMX peakLun
NOHHOro 06MeHa ¢

y4yacTnem HeopraHn4yeckmx

BELLECTB

MccnepoBaTb CTPOEHME U
cBoWcTBa

HeopraHMYecKunx BeLLecTB

KnaccugpnuymposaTb
HeopraHuWyeckue BellecTsa
B COOTBETCTBUMU C UX
CTpPOEHVEM

YcTaHaBnmBaThb
3aBUCUMOCTb (DU3NKO-
XMMWUYECKNX CBOICTB
HEeoOpraHM4yecKnx BELLECTB

OueHOYHbIe MepPonpUATUA OK

1 3afjaHundA Ha cocTaB/ieHMe OK 01
MOJIEKYNAPHbLIX Y MOHHbIX

peakLmnii ¢ yyacTMeM OKCUIO0B,

KWCNOT, OCHOBAHWIA W conei,

MOHHbIX peakumnin rmgponmsa

CONei, ycTaHOBNEHME

N3MEHEHMNSA KNCNOTHOCTU Cpesbl.

2. NabopaTtopHas paboTa

«Peakunm rmaponnsar.

KoHTponbHasa paboTa
«CBOMCTBA HEOPraHN4YecKux
BELLEeCTB»

1 Tect «HomeHKnaTypa u OK 01
Ha3BaHVe HeopraHnyeckmx
BELLEeCTB UCXOAS U3 KX
XUMUYECKON POopMYybl Unn
COCTaB/eHNE XUMUNYECKON
(hopmynibl UCXOAS U3 HA3BaHMUSA
BeLLecTBa No MeXAyHapoaHOM
NN TPUBUANLHOW
HOMEHKNaType».

2. 3aflaun Ha pacyeT MacCOBOWA
[01Kn (Maccbl) XMMUYeCKoro
anemeHTa (coefMHeHuns) B
Mosiekyne (cmecnm).

3. MNpakTnyeckmne 3agaHuns no
Knaccuukalmm, HOMeHKnaType
N XMMUYeCcKUM hopmynam
HeopraHM4ecKnx BeLLecTB
pas/IMYHbIX K1accoB.

4. TpaKTnyeckune 3agaHna Ha
onpegeneHve XMMN4YecKom
aKTMBHOCTM BeLLecTB B
3aBMCUMOCTUN BUAA XMMUYECKOM
CBA3W U TUMa KPUCTaNIMYECKOM
peLleTKu.

1 TecT «OCOBEHHOCTM OK 01
XMMWYECKUX CBOMCTB oKcmaos, OK 02
KWUCMOT, OCHOBaHMWIA,

aM(OTepPHbIX FTMAPOKCUAOB U
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No

3.3

41

Mogaynb / Pa3gen

| Tema

BeLLecTB

Mpon3BoACTBO
HeopraHM4yecknx
BeLLEeCTB.
3HaueHue n
npYMeHeHne B
ObITY U Ha
npon3BOACTBE

Pasgen 4.
CTpoeHune n
CBOliCTBaA
OpraHnyecKunx
BeLLeCcTB

Knaccugpukauyms,
CTPOEHME 1
HOMeHKNaTypa
OpraHnyecknx
BeLecTB

Pe3ynbTaTt 06yueHus

OT CTPOEHMSA aTOMOB U
MOJIEKY N, a TaKxe Tmuna
KPUCTaNINYeCKON peLleTKu

O60CHOBbIBaTb 3Ha4YeHUe n
npYMeHeHne
HeopraHM4yecKnx BeLLecTB B
6bITOBON 1
NPON3BOACTBEHHO
[NeATEeNbHOCTN YenoBeKa Ux
(DU3NKO-XUMUNYECKNMU
cBOlicTBaMMU

WccnepoBaTb CTPOEHUE U
CBOMACTBA OpraHN4YecKnx
BeLlecTB

Knaccupuumposatb
OpraHuyeckue BellecTsa B
COOTBETCTBMM C UX
CTPOEHMNEM

OUueHOYHble MeponpUATUS

conem».

2. 3afjlaHnAa Ha cocTas/ieHne
YpPaBHEHMNI XUMUNYECKINX
peakLuuii C y4acTvem npocTbIX U
CNOXHbIX HEOPraHU4ecKmnx
BeLLecTB: OKCUAOB MeTassioB,
HemMeTans0B u aMMOTePHbIX
3/1EMEHTOB; HEOPTraHUYeCcKnx
KWCNOT, OCHOBAHWIA 1
aM(OTepPHbIX TMAPOKCULOB,
HeopraHM4YecKunx conen,
XapaKTepu3yrLwmx nx cBoncTea
1 cnocobbl Nony4veHus.

3. MpaKTUKO-0pUeEHTUPOBAHHbIE
TeopeTUYeCcKne 3afaHns Ha
CBOICTBA M NOMyyYeHne
HeopraHM4ecKnx BeLLecTB.

4. JlabopaTopHasa paboTa
«CBOICTBa MeTa/oB U

HEMETannoB».

MpaKTUKO-0PUEHTUPOBaHHbIE
3aflaHna No COCTaB/IeHUIO
XUMUYECKMX peakumnin ¢
y4yacThem HeopraHU4ecKux
BeLLeCTB, UCNONb3YEMbIX 415 UX
naeHTUQUKaLUm n
NPOMbILUNEHHbIX CNOCO60B

nony4vyeHus.

KoHTponbHasa paboTa
«CTpoeHne 1 cBoiicTBa
OpraHM4yecKnX BeLLLeCTB»

1 3afjaHndA Ha cocTaB/ieHuMe
Ha3BaHWI OpraHNYecKnx
COEAMHEHNIA NO TPUBUANBHOM
N MeXayHapoaHon

CUCTEMATUYECKOMN
HOMeHKNaType.

2. 3afilaHnAa Ha cocTaB/ieHune
MOJIHbIX U COKpPALLEHHbIX

CTPYKTYPHbIX hopmyn

OK

OK 01
OK 02

OK 01

34



Monyas / Pazgen
/ Tema

PesyabraT 00yuenus

OueHouHbIe MeponpUSTHS

OK

OpPraHUYECKUX BEIIECTB
OTHEJIbHBIX KJIACCOB.

3. 3amaun Ha omnpezeneHue
npocreiiei GopmMyIbl
OpPraHUYEeCKON MOJIEKYJIBI,
UCXOJs U3 3JIEMEHTHOIO COCTaBa
(B %).

42

CaoiicTBa
OpPTraHUYECKUX
CcOeqUHEeHUN

VcranaBauBaThb
3aBHCUMOCTD (PU3UKO-
XUMHUYECKUX CBOMCTB
OPraHUYE€CKHUX BELIECTB OT
CTPOEHUSI MOJIEKYJT

1. 3ananus Ha cocTaBeHUe
YPaBHEHHIN X UMUYECKHUX
peakuuil ¢ yuacTuem
OpPraHUYECKHUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U
CTPOEHUSL.

2. 3ajaHusi Ha COCTaBIeHUE
YPaBHEHHIN X UMUYECKHUX
peakuui, WITFCTPUPYIOLINUX
XUMUYECKUE CBOWCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JNAHHBIX peaKLHil 1
TE€HETUYECKOH CBS3U
OpPraHUYECKUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3a1a4u 0o
YPaBHEHUSIM PEaKLUi C
y4aCTHEM OPTaHUIECKUX
BELLECTB.

4. Jlaboparopnas pabota
«Ilony4yenue 3TunexHa u
WU3yYE€HHUE €r0 CBOMCTBY.

OK 01
OK 02

43

Opranuueckue
BELIECTBA B
JKU3HENEATENbHOC
TH 4€JIOBEKa.
IIpousBoacTso u
MPUMEHEHNE
OpPTraHUYECKUX
BEIIECTB B
MIPOMBIIIICHHOCTH

OO0O0CHOBBIBATL 3HAYEHUE U
NpUMEHEHNE OPraHUYECKUX
BEILECTB B OBITOBOM U
MPOU3BOACTBEHHOU
JEATEIbHOCTU YEJIOBEKA UX
(PU3UKO-X UMHUYECKUMHU
CBOMCTBaMH

IIpakTHKO-OpHUEHTHPOBAHHBIE
3a/laHus IO COCTABIICHUIO
XUMHUYECKUX PEAKLIUN C
y4acTHEM OPTaHUYEeCKHX
BEIIIECTB, UCIOJb3yEMBbIX JUJIST HX
UICHTU(UKALIIH B OBITY U
MPOMBIILIEHHOCTH.

OK 01
OK 02
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Mogaynb / Pa3gen
[ Tema

5 Pasgen 5.
KnHeTnyeckune n
TepMoguHamunyec
Kune
3aKOHOMEPHOCTK
npoTeKaHus
XUMUYECKMX
peakuuii

51 KwuHeTn4yeckue
3aKOHOMEPHOCTH
npoTekaHus
XNMUYECKUX
peakLuii

5.2 TepmopguHamun4yec
Kue
3aKOHOMEPHOCTH
npoTeKaHuns
XUMUYECKMNX
peakuuia.
PaBHoBecue
XUMUYECKMNX
peakLuii

6 Pasgen 6.
OucnepcHble

Pe3ynbTaTt 06yueHus

WccnepoBaTb paBHOBecKe
N CKOPOCTb XMMUYECKNX
peakuuii

WccneposaTtb BANAHUE
KOHLEHTpaumm
pearnpyrowunx BeLecTs u
TemnepaTypbl Ha CKOPOCTb
XMMUYECKMX peakuni

VccneposaTb BNSAHUE
N3MEHEeHMNs1 KOHLEHTpaLmm
BeLLLeCTB, peakLUmn cpeabl 1
TemnepaTypbl Ha CMeLLeHne
XUMMNYECKOr0 paBHOBECUSA

MccnegoBaTb AUCMEPCHbIE
CUCTEMBI

OueHOYHbIe MepPonpUATUA OK

KoHTponbHasa paboTa
«CKOpPOCTb XMMUYECKO
peakuMn N XMMMYeCcKoe
paBHOBeCUE»

1. NNabopaTtopHas paboTa Ha OK 01
BbIGOP: OK 02
- «OnpegeneHne 3aBUCUMOCTH
CKOPOCTU peakyuu oT

KOHLEHTpauun pearnpyroLwmx
BELLeCTB»;

- «OnpegeneHne 3aBUCUMOCTH
CKOPOCTW peakuuu oT

TeMMepaTypbi».

2. MMpaKTNKo-0pueHTUPOBaHHbIEe
TeopeTunyeckue 3afaHns Ha

aHanm3 pakTopoBs, BANSAIOLLLNX

Ha M3MeHeHMe CKOpPOCTH

XMMWYECKON peakumu.

1 3agaun Ha pacyetbl Tennosbix OK 01
3th(heKTOB XMMUYECKMX peakumnin OK 02
N onpefeneHne Tuna peakuuu

(no TennoBoMy aheKTY: 3K30-

N 3HLO0TEpPMUYECKME).

2. NpaKTNKO-OpNEHTUPOBAHHbIE
3aflaHns Ha NPUMEHEHKe

npuHumna Jle LWaTense gng
Hax0XJeHWsA HanpaB/ieHns

CMELLeHNs paBHOBECKA

XUMMYECKON peakuumn v aHanms
(hakTOpOB, BANAKOLNX HA

CMeLLeHNe XMMUYECKOTo

paBHOBeCHUS.

3. NabopartopHas paboTa

«M3yyeHre BANAHNA Pa3IMUYHbIX
(haKTOPOB Ha CMeLleHune

XUMUYECKOT0 paBHOBECUSA.

KoHTponbHaa paboTa no teme
«[lncnepcHble CUCTEMBI»
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6.1

6.2

7.1

7.2

Mogynb / Pasgen
[ Tema

CNCTEMbI

JuncnepcHble
CUCTEMbI 1
(haKTOpbI UX
YCTONYNBOCTM

WccneposaHne
CBOWCTB
ANCMEPCHbIX
cucTem

Paspnen 7.
KauecTBeHHble
peakumu
obHapy>XeHunA
OpraHn4yecKnx u
HeopraHN4YecKmnx
BeLlecTB

O6HapyXeHune
HeopraHM4yecKmx
KaTMOHOB U
aHNOHOB

O6HapyXeHune
OpraHMyecknx
BeLLecTB
OTAENbHbIX
KNaccoB ¢
NCNONb30BAHNEM
Ka4yeCTBEHHbIX
peakLuii

Pe3ynbTaT 06yueHus

Pa3nnyatb UCTUHHbIE
pPacTBOPbI, KONMOWAHbIE
pacTBOpPbI U
rpy6oamncnepcHble CUCTEMBI
Ha OCHOBE XMMMWYECKOTO
aKcnepumeHTa

WccnepgosaTb (hn3nKo-
XMMUYECKMe CBOMCTBA
pas3NYHbIX BMAOB
ANCMEPCHbIX CUCTEM

MccnepoBaTb CBOMCTBA
OpraHn4yeckux u
HeopraHM4YyecKMx BeLLecTB
C UCMosib30BaHNeEM
KayeCTBEHHbIX peaKLuii

WccneposaTb
KauyeCTBEHHble peakuuu
HeopraHM4yecknx BeLLEeCTB

WccneposaTb
KayeCTBEHHbIe peakLuu
OPraHNYecKnx CoeHeHNA
OTAENbHbIX KNaccoB

OueHOYHbIe MeponpuUATUA OK

OK 01
OK 02

1 3agaym Ha NPUroToBEHMeE
pacTBOpOB.

2. MpaKTUKO-0pNeHTMPOBaHHbIE
pacyeTHble 3aaHnA Ha
AVCMepCHbIe CUCTEMBI,
ncnonb3yemble B ObITOBON U
NPOW3BOACTBEHHOW
[eATeNIbHOCTUN YeNloBeKa.

NabopatopHas paboTa (Ha OK 01
BbIGOP):

- MNpurotosneHune pacTesopos;

- NccnepoBaHue guUcnepcHbIX

CUCTEM.

1. labopaTtopHas paboTa (Ha OK 01
BbI6OP):

- AHannTtuyeckue peakuum
KaTuoHoB I-VI rpynm,

- AHannTn4yeckune peaxkumm
aHNOHOB.

2. MNpakTnyeckne 3afaHns Ha
COCTaB/IeHME ypaBHEHWA
peakLmnii 06HapY>KeHUs
KatnoHos |-V rpynn u
aHWOHOB, B T.4. B MOJIEKYNISIPHOI

N MOHHOW (hopmax.

1. NabopaTtopHas paboTa (Ha OK 01
BbIGOP):

- KayecTBeHHblE peakLun Ha
OTAEe/NIbHble KNnacchbl

OpraHMYecKnx BeLLecTs;

- KayecTBeHHbI aHanu3
OpraHMYecKnx CoegnHeHN No

(YHKLMOHANbHBIM Tpynnam.
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9.1

9.11

Mogynb / Pasgen
[ Tema

Pe3ynbTaT 06yueHus

MpuknagHon Moaynb

Pasgen 8.
Xnmusa B 6bITY ©
NPOVN3BOACTBEHH
Ol esATeNbHOCTH
yenoBeka

XvMusa B ObITY 1
NPOU3BOACTBEHHO
N 0esTeNbHOCTM
yesioBeka

Pasgen 9.1.
WccnepoBaHue u
XUMUNYECKUI
aHa/In3 06 bEKTOB
6unocgepsl

OcHoBbI
nabopaTtopHoii
NPakTUKN B
npogeccnoHanbH
bIX flabopaTopumax

OueHnBaTb NOCNEACTBUA
6bITOBON 1
NPON3BOACTBEHHOIA
0esATeNbHOCTU YenoBeKa ¢
No3nLMNIA 3KOOrMYECKON
6esonacHocTu

OueHnBaTb NOCNeACTBUA
6bITOBON 1
NPON3BOACTBEHHOIA
[NeATEeNbHOCTU Ye0BeKa C
NO3nNLLNIA 3KONOTNYECKOW
6e3onacHocTuU

MHTepnpeTnpoBaThb
XMMUYECKME NpoLeccbl u
sIBNeHNs B buocdepe

BbINONHATL NOMHbIN LMKN
9KCMEPUMEHTANLHOTO
nccneaoBaHus ¢
cobnofeHnem npasun
6e30MacHOro o6palleHus ¢
BeL,ecTBamMn 1
nabopaTtopHbIM
o6opypoBaHUEM

OUueHOYHble MeponpUATUS

2. MNMpaKTunyeckune 3afaHma Ha
COCTaB/IEHME Ka4yeCTBEHHbIX
peakunin o6HapyxeHus
OPraHNYecKnx CoeMHEHNIA.

3awmTa Keinca (c yyeTom
OyayLie npodeccnoHasibHOM
[eATeNbHOCTN)

Kelic (c yuetom byayuien
npogeccUoHanbHOWM
LesATeNbHOCTH)
B03MOXHbIe TEMbl KENCOB:
1 MMoTenneHne KnumaTa u
BbICBOOOX/EHWE ra30oBbIX
rmapaToB CO [Ha OKeaHa.

2. bypywue matepuans! ang
aBMa-, MalmnHO- 1
nprbopoCTPOeHUS.

3. HoBble martepuansl gns
COJIHEYHbIX baTapeil.

4. JlekapcTBa Ha OCHOBe
pacTUTeNbHbIX NPenapaTos.

3awmTa y4yebHo-
nccnefoBaTesibCKOro npoekTa
(c yyeTom 6yayuiei
npogeccnoHanbHoOM
LeATeNbHOCTN)

1. NabopaTtopHas pa6oTa
«OCcHOBbI nabopaTopHoii
NPaKTUKN».

2. Tunosble pacyeTbl Mo
TeMaTnKe 3KCNepuMeHTa.

3. 3alayun Ha BbluMCNEHME
CpefHero 3HavyeHus
3KCNepUMEHTAIbHbIX JaHHbIX,
MOrpeLHOCTMN.

4. MpepcTaBneHne pesynbTaTos
3KCMepuMeHTa B pas3fIn4yHoM
thopme (Tabnuua, rpaduk,

OK

OK 01
OK 02
OK 04
OK 07

OK 01
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Monyas / Pazgen

Ne PesyabraT 00yuenus OueHouHbIe MeponpUSTHS OK
/ Tema
OTHYET, JOKJIAJ, PE3CHTALH).
9.1.2 | Xumunueckuii Hccnenosatek xumudueckuii |1. Tect «CBolicTBa U cOCTaB OK 01
aHanu3 mpod BOBI|COCTAB MPOO BOIBI BOZBD). OK 02
2. 3ananne « XUMHUYECKUHI OK 07

COCTaB BObI, THUIT BOJBI U
CTHIOCOOBI €€ MPUMEHEHUsD» (C
UCTIOJIB30BAHUEM HOPMATHBHBIX
JOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJaHNs Ha
COCTaB BOZBI M CITOCOOBI
BBIPA)KEHUS] KOHLIEHTPAIUN U
nepecueT KOHLEHTPALHi (C
UCTIOJIB30BAHUEM HOPMATHBHBIX
JOKYMEHTOB).

4. Jlaboparopnast pabota Ha
BBIOOD:

— OuucTka BOABI OT
3arpsI3HEHUN;

— Onpenenenne pH Boaw! U ee
KHUCJIOTHOCTH;

— Onpenenenne JkeCTKOCTH
BOJIbI U CIIOCOOBI €€
yCTPaHEHUSI.
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Monyas / Pazgen

Ne PesyabraT 00yuenus OueHouHbIe MeponpUSTHS OK
/ Tema
9.1.3 | Xumunueckuii Uccnenosate xumuueckuii |1. Tect «Opranuueckue u OK 01
KOHTPOJIb COCTaB MPOAYKTOB MUTAHUs |HEOPraHUYECKUE BEILECTBA, OK 02
KauecTBa BXOJALIMe B cOCTaB npoayktos [OK 07
MPOAYKTOB MUTaHUSD.
MIUTAHUS 2. IIpakTUKO-OpUEHTUPOBAHHBIE
3aAaHus MO KyJIMHAPHON
TEMaTHUKe.
3. JlaboparopHas padoTta (Ha
BBIOOD):
— ObHapyskeHue HUTPATOB B
MPOAYKTaX MUTAHUS,
— Uccnenosanue npoayKToOB
MUTAHUS Ha HAJU4YKe YIJIeBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpPT)
HA HaJu4ue yriieBOJOB
(kpaxmaJ, IIFK03a, caxaposa).
9.1.4 | Xumunueckuii Uccnenosate xumuueckuii |1. Tect no Teme «Xumudeckuit |OK 01
aHanm3 mpod COCTaB MPOO MOYBEI COCTaB HEOPTAaHUYECKHUX U OK 02
MIOYBbI OPTaHUYECKUX YIOOPEHHID. OK 07

2. 3ananue «B3zanmMocBsi3b
COCTaBa MOYBBI, TUIT TTOYBLI H €€
Ha3HAYCHUSD.

3. JlaboparopHuas padoTta (Ha
BBIOOD):

— ObHapyskeHue
HEOPraHUYECKUX MPUMecel B
npobax MoYBHI,

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCJIOTHOCTH U IIEIOYHOCTH.
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Mogaynb / Pa3gen
[ Tema

No

9.1.5 WNccnepoBaHue
00bEKTOB
6uocgepsl

9.2 Paspgen 9.2.
NccnepoBaHue u
XUMUNYECKUI
aHa/n3 00bEKTOB
TexHocepbl

Pe3ynbTaTt 06yueHus

VccnenoBaTb XMMMYECKNIA
cocTaB 00beKTOB Grochepsl
Ha npumepe NPOAYKTOB
NUTaHWS, BOAbl U NOYBbI

MNHTepnpeTnpoBaTh
XMMUYECKMe NpoLeccbl u
ABNEHNA B TeXHoOChepe

OUueHOYHble MeponpUATUS

YuebHo-nccneaoBaTenbCKuii
NPoeKT B 061aCTu
nccnenoBaHMsa 06bEKTOB
6uocepsbl.

B03MOXHbIe TeMbl NPOEKTOB:
1 WccneposaHune cocTaBa
MWHepanbHON BOAbI U
pekomeHaunm no ee
NCMNOJIb30BaHUIO.

2. NccnepoBaHue
paspyLuatoLLero geicTemns
NPUPOAHON BOAbI Ha
CTpOUTe/IbHble MaTepuabl.
3. CocTaBneHue npoekrta
LBeTHMKa/oropoga/casja B
3aBMCUMOCTU OT cOCTaBa
npoaHann3MpoBaHHbIX MOYB.
4. CocTaB/ieHue
c6anaHcMpoBaHHOIO MEHIO Ha
[eHb (HeZento) B 3aBUCUMOCTU
0T CofepXXaHnsa XMMUYECKNX
MaKpo W MUKPO3/IEMEHTOB B
NPOAYKTax NuUTaHus.

5. iccnepoBaHune KayecTBa
NMUTLEBOI BOAbI.

6. NiccneposaHue npo6
BOAONPOBOAHONM BOAbl Ha
npeameT yCTpaHeHus
XKECTKOCTH.

7. YCTpaHeHue XeCTKOCTU BOAbI

B CE&NIbCKOXO3SMCTBEHHOA
[eATeNbHOCTMN.

YyebHO-uccnegoBaTeNbCKNA
NpoekKT (c yyeToMm byayLiei
npodeccnoHabHOIA
[eATeNbHOCTN)

OK

OK 01
OK 02
OK 04
OK 07
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Monyas / Pazgen

Ne PesyabraT 00yuenus OueHouHbIe MeponpUSTHS OK
/ Tema

9.2.1|OcHoBbI Bemonssts nonHeii uukn | 1. JlaGoparopnas pabora OK 01
nabopaTopHOi SKCMEPUMEHTAJIBHOIO «OCHOBBI JTabOpaTOpHOU I[IK 3.1
NPaKTUKU B HCCIIEIOBAHMS C NPAKTUKI.
poeCCUOHAIIBH | COOJTFOICHUEM MPaBUIT 2. TUIoBBIE PacyeThI MO
BIX JIA0OpaTOPHsIX |0e30MacHOro OOpalleHusi C |TeMaTHKe YKCIIEPUMEHTa.

BEIECTBAMH U 3. 3agauu Ha BBIYUCIIEHUE
71a00paTOPHBIM CpeAHero 3HaYEeHUs
o0opynoBaHueEM SKCIIEPUMEHTANIbHBIX JaHHBIX,
MOTPELIHOCTH.
4. IIpeacraBiieHuE pe3yabTaTOB
SKCIEPUMEHTA B PA3JIUYHON
dopwme (Tabnuia, rpaduk,
OTYeT, OKJIAJ, PE3CHTALHS).

9.2.2 | Xumunueckui Hccnenosate xumuueckuii 1. 3agaun Ha onpeneneHue OK 01
aHanm3 mpod COCTaB MPOO TEXHUYECKOW |METaJJIOB, HEOPTAHUYECKHIX OK 02
TEXHUYECKON BOZIbI AHMOHOB U OPraHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKOH BOJIE

Pa3HOrO Ha3HAYECHUS. I[IK 3.1
2. Ilpaktuko-opuenrtuposanusle (11K 4.1

TEOpeTUYECKUE 3aTaHUS HA
COCTaB BOJABI M CIIOCOOBI
BBIPAKEHUS] KOHIICHTPAIUIA U
nepecueT KOHLEHTPALHi (C
UCTIOJIb30BAHNEM HOPMATHBHBIX
JOKYMEHTOB).

3. 3apanue « XUMUYECKUN
COCTaB TEXHUYECKON BObI, THIT
BOJIBI M CITIOCOOBI ee
NpUMEHEHHsD» (C
UCTIOJIb30BAHNEM HOPMATHBHBIX
TOKYMEHTOB).

4. Jlaboparopnas padorta (Ha
BBIOOD):

— Onpenenenue XJI0pUAO0B
METOJIOM TUTPOBAHHUS B
TEeXHUYECKOU BOJE;

— Onpenenenne JKeCTKOCTH
TEXHUYECKOU BOBI METOIOM
TUTPOBAHHSI.
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Monyas / Pazgen

Ne PesyabraT 00yuenus OueHouHbIe MeponpUSTHS OK
/ Tema
9.2.3 | Xumunueckuii Uccnenosate conepxanue |1. Tect no Teme «Xumudeckuit |OK 01
KOHTPOJIb YIJIEKUCIIOTO Ta3a B BO3AyXe [cocTaB atMocdepHoro Bozayxa |OK 02
KauecTBa BO3AyXa U Bo3xyxa pabouelt 30HbD. OK 07
2. IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHMsl HA XUMUYEeCKUH aHalu3
COCTaBa BO3AyXa.
3. JlaboparopHnas pabota
«Omnpenenenne conep>kaHust
YTJIEKUCIIOTO ra3a B BO3AyXe
MOMeILEeHUs JKCIpecc-
METOJIOM.
9.2.4| Xumnueckuit HUccnenosate npoOsbI 1. IlpakTuko-opuentuposansbie |OK 01
aHanm3 mpod MAaTEPHAIIOB CTPOUTENIBHO- [3aAaHUS 110 XUMHUYECKOMY OK 02
MaTepHUaIOB pecTaBpalMOHHON aHamu3y pod MaTepuaion OK 07
CTPOUTENBHO- NEesATeIbHOCTH U U3aiiHa  [cTpouTenpHO-pecTtaspanuoHHon (11K 3.1
pecTaBpallMOHHON NEATEbHOCTU U AU3aliHa. [IK 4.1
NESITeIbHOCTH U 2. Jlaboparopnas padota (Ha
au3aiHa BBIOOD):
— U3rorosnenue kpacok
(monbop MUrMEeHTOB U
CBSI3BIBAIOIIUX BELIECTB),
— HMccnenosanue CBOUCTB
BSDKYILMX BELIECTB Ha MpUMepe
rUrca.
9.2.5|HUccnenosanue UccnenoBate xumuueckuii | Y4eOHO-MCCIEI0BATENbCKIN OK 01
00BEKTOB cocTaB OOBEKTOB NPOEKT B 00sacTu OK 02
TexHoC(hepsI TexHoc(hephl HAa IpUMEpe  |HCClIeOBaHUS OOBEKTOB OK 04
TEXHUYECKOH BOABI U TeXHOC(EPHI. OK 07
MaTepHasoB CTPOUTENbHO- |B0O3MOXKHbBIE TEMBI IPOEKTOB!
pecTaBpallMOHHON 1. Kontponab kauecTBa I[IK 3.1
JESATEIbHOCTU U U3aliHa  [TEXHUYECKOU BOJBI PA3HBIX IIK 4.1

BUJIOB B COOTBETCTBUU C
meroankamu o I'OCT.

2. Co3paHue neKOpaTUBHOU
ITYKATyPKH.

3. IIurMeHThI B U3ACTUSIX U3
CTEKJIA.

4. Uccnenosanue
pa3pyLIaroIIero AeHCTBUS BOIbI
HA CTPOUTENbHBIE MATEPUAIIBL.
5. OueHka COCTOSIHUSI BO3yXa
paboueii 30HbI CHIeHAJIICTA
(TexXHOJIOra, CTPOUTENS U T.11., C
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Monyas / Paznen
/ Tema

PesyabraT 00yuenus

OueHouHbIe MeponpUSTHS

OK

y4eToM o0actu
npod)eCCHOHANTbHOM
JEeSITeNIbHOCTH) B COOTBETCTBUU
C HOPMATHBHBIMHU
TOKYMEHTAMHU.
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