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Pabouas nporpamma o6meoGpasosatensHoit auciuminnb OJ1n. 12 Xumus paspaboTaHa Ha OCHOBE
TpeboBaHuii:

— @ejlepanbHOro  TOCYNapCTBEHHOr0  00pa30BaTENBHONO CTAHAAPTA CPEJHETO  OGLIEro
00pa3oBaHHA YTBEPIKICHHOr0 npukazoM MunoOpHaykm Pocemu or 17.05.2012 N 413
(3apeructpupoBano B Musiocte Poccun 07.06.2012 N 24480)(Pegakuusi ¢ U3MEHEHHAMH OT
12.08.2022N 732);

denepanbHOro rocy1apcTBEHHOr0 0GPa30BATENBHOTO CTAHAAPTA CPEIHErO MPOdecCHOHATEHOTO
obpasoBanus 110 cnienuansHocTH/mpodeccnn 34.02.01 CectpuHcKkoe 1e10
C yYeTOM:

— npoduns norydaeMoro oopa3oBanus.

— NIPHMEPHOH NporpamMMBI;

— PeKOMEHIauuil [0 MOJy4eHHI0 cpeaHero obmero o0pasoBaHMs B IIpeNenax OCBOCHHS
obpasoBaTenbHOH  MPOrpaMMbl  CpeJHEro Npod)ecCHOHANBHOTO 06pasoBaHus (IHCHMO
Jlenapramenta rocynapcTBeHHOM NONMTHKE B cdepe CpelHEro NpodeccHOHANTLHOIO
obpazoBanus 1 npodeccuonanbaoro obydenus ot 01.03.2023 Ne 05-592);

~ METOAMYECKHX PEKOMEH/ALUH IO COCTaB/IeHHIO paboux nporpamMm 061eo6pa3oBaTeTbHbIX
JUCLMIUTHH € y4eTOM OpPO(eCcCHOHANbHOH — HANpaBIeHHOCTH [POTPAMM  CPEIHEro
npopeccnonansroro obpasosanus (ITIKPC u [1I1CC3) paspabotannkx Ha Gase [BIIOY PJ]
«KIITK»

PaspaboTuuk:

- Maromenopa Mapuna AnBaposna, npenonasarens xumuu [BITOY PJI KK



COJAEPXXAHHUE

1. IACIIOPT PABOUYEH MPOI'PAMMBbI OBIIIEOBPA30OBATEJBLHOM
JAUCHUIIJIMHDBL. ....cuviiiiiiiiiiiiiiiiiiiiiiiiiiiiiietiietittiteisteistcsstcssccssssnsssnsones
1.1. O6,1aCTh MPUMEHEHMS TIPOTPAMMDBI.ceeicureteersscossssosssscssssssssssosssscsssssssnssns
1.2. MecTo IMCHUILIMHBI B CTPYKTYpPe OCHOBHOM npodgeccHoHATbHO
oopasoBartebHO NPOrpaMmbl (IIIICC3/TIIIKC3)....ccviiiiiiiiiiiiiiiiiniiiniiinneinnenns
1.3, L1/ IM TUCHIMIITIMHBI. ¢t euvuuesstessesssssossssssssossessssscssesssssesssssssasssssssssssssasse
2. PE3YJIBTATBI OCBOEHUSA OBIIEOBPA3OBATEJIBHBIX TUCHUIIJINH
C YYETOM ITPO®ECCUOHAJIBHOM HATIPABJIEHHOCTH ITPOT'PAMM

2.1. [linanupyemMblie pe3y/ibTaTbhl 0CBOCHUSA 00111€00pPa30BaATeIbHOM IMCHUIJIMHBI B
cooTBeTCTBHH ¢ ®I'OC CIIO 1 Ha 0cHOBEe PI'OC COO....ccovvviiiiinriiiinnriiiinnnenns
2.2. Kosin4ecTBO 4acoB Ha 0CBOeHHUE padoueil mporpaMmMbl 00111e00pa3oBaTeIbHOM
D17 T0 107018117150 O
3. CTPYKTYPA U COJEP KAHUE OBIIIEOBPA3OBATEJIbHOM
JUCHHUIIIIAHDBL. ......coiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiietiatiatiattsssatssssassnssnsnsns
3.1. O0beM 001Ie00pa3oBaTENbLHOM TUCHUIIJIMHBI M BUABI Y4€OHOH padoThl...........
3.2. TemaTu4yecKuii JIAH U co/iepkaHue 001e00pa30BaTeIbHOM JUCHMILIMHBI. ......
4. YCJIOBUS PEAJIM3AIIMN OBIIIEOBPA30OBATEJbHOM TUCIUITIIUHBI
4.1. TpebGoBaHusl K MUHUMAJLHOMY MATE€PUAIbHO-TEXHHYECKOMY 00€eCIeYeHHIO. . ...
4.2. UH(pOpMAITHOHHOE 00€CTICYUEHHE OOYUCHM Mo v veeeneeteresseossssosnsscssascsnsssosnnsssnos
5.KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHOM JJUCIHUATITIAHBL. .........cccvneernneerenerenennnnennnnne

21
21
21



1. TACIIOPT PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJBHON JUCHUILIAHBI

1.1. ObsacTh NpUMEHEeHUs! IPOrPaMMbl

Pabouass mporpamma o00mIe00pa30BaTEIbHON JUCHUTUIMHBI «XUMUSD) SBISETCS YacCThIO
OporpaMMbl  TOATOTOBKM  CIICIHAJIMCTOB CpenHero 3BEHA/TIPOTPaMMBl  TIOATOTOBKH
(kBaM(UIIMPOBAHHBIX Pabounx W ciyxammx) no crnenuanbHoctd 34.02.01 CectpuHCKOE [I€I0.
[Tporpamma 00mme0o0pa30BaTENbHON MUCHUIUIMHBI «XHMHUS» MOXET OBITh HCIIONB30BaHA B
npodeccHoHaIbHBIX 00pa30BaTEIbHBIX OPraHU3ALUX, PEATU3YIOUINX 00pa30BaTEIbHYIO IIPOrpaMMy
cpenHero odmero o0pa3oBaHus B MPEAEIax OCBOCHHUS MPOrpaMM MOATOTOBKH KBATU(HIMPOBAHHBIX
paboumx, CiIy’KaluX U CIELUATNCTOB CPEIHETO 3BEHA.

1.2. MecTro ANCHMIUIMHBI B CTPYKTYpe OCHOBHOH npogeccnoHaIbHOI 00pa3oBaTe/LHOM
nporpammsl (IIIICC3/MIIKC3):

Oo6meoOpa3oBaTenbHas TUCIUILIMHA «XUMHs» HU3y4daeTcs B 0OIIeo0pa3oBaTeIbHOM IIHKIIE
yaebHoro mnana [TTICC3/IIIIKC3 Ha 6a3e 0CHOBHOTO 00IIeT0 00pa30BaHUS C MOJIYICHUEM CPEIHETO
o01iero o0pazoBaHuUsL.

OOmeoOpa3oBaTenbHas  AUCHUIUIMHA — «XUMHsD»  SBIsieTcss  00sA3aTeNbHOM  YacThIO
00111e00pa30BaTEeILHOTO IUKJIA OCHOBHOW 00pa3oBaTebHON MporpaMMbl B cooTBeTCTBUU ¢ DI'OC
34.02.01 CecTpuHcKoe Aemo.

1.3. Heap aucummauuabl «Xumus»: DopMupoBaHue y CTYIEHTOB XHMHYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAyUYHOM KAPTUHBI MHUpPA KaK OCHOBBI TNPUHATHS PEIICHUM B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOTO TIOBEJICHUS B IPUPOTHOM cpeie.

2. PE3YJIBTATBI OCBOEHHS OBHEOBPA3ZOBATEJIBHbBIX JHCHUIIVIMH C
YYETOM MPO®ECCHUOHAJBHOM HATIPABJIEHHOCTH ITPOI'PAMM CITIO
2.1. Ilnanmpyemble pe3yJbTaTbl OCBOCHHSI 001ICO0pa30BaTeJbHOM  JHCHHMILVIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

B pesynbrate ocBoeHus oj oOyuarommuiicss nommkeH osnanets JIP, MP, [IPB(®I'OC COO);
OK, IIK, ITPY (®I'OC CIIO):

eroc COo

Koa pe3yJabTaTra | HaumeHnoBaHmue pe3yJabTaTa

JInyHOCTHBIE PE3YNbTATHI

JIP 01 YyBCTBO TOPJOCTM M yBaXEHUS K HUCTOPUM U  JOCTHKCHUAM
OTEYECTBEHHON XMMUYECKON HayKH; XUMHUUYECKH IPaMOTHOE NTOBE/ICHUE B
npodeCcCUOHANbHON JESATETbHOCTH W B OBITY MpH OOpalieHuu ¢
XMMHUYECKHMH BEIECTBAMM, MATEPHUATIAMU U IIPOLIECCAMMU.

JIP 02 TOTOBHOCTB K MIPOJIOJDKEHHUIO 00Pa30BaHMs U MOBBIIIEHUS KBAIU(DUKAIIIH
B M30paHHOM Tpo(ecCHOHATBHOM AEATENBHOCTH U OOBEKTHBHOE
OCO3HaHUE POJIM XUMUUYECKHUX KOMIIETEHIIUI B 9TOM.

JIP 03 YMEHUE UCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHON XUMUYECKON HAYKU U
XUMHUYECKUX TEXHOJIOTUH /IS TOBBILIEHUS COOCTBEHHOTO
MHTEJUIEKTYalIbHOT'O PAa3BUTHUS B BEIOpaHHON MPpodhecCHOHaNbHON
JEATECIIBHOCTH.

MeTaHpeI{MeTHLIC PE3YIIbTAThI

MP 01 WCMOJIb30BAHUE PA3JIMYHBIX BHUJIOB MO3HABATEIBHOM AEATEIBHOCTH H
OCHOBHBIX  WHTEIUICKTYyallbHBIX  Olepanuii  (MOCTAaHOBKH  3aJIayH,
(hopMyIIMpOBaHUS TUIIOTE3, aHAJIW3a U CHHTE3a, CPaBHECHHS, 0000IIeHus,




CHUCTEMaTHU3alliH, BbISIBICHUS MPUYMHHO-CIIE/ICTBEHHBIX CBSI3€H, MOUCKA
aHajoroB, (OPMYJIUPOBAHUS BBIBOJOB) JIsi PEIICHHUS TOCTABICHHOU
3a/layy, TPUMEHEHHUE OCHOBHBIX METOJOB TO3HaHHs (HaOIIOaeHMS,
Hay4YHOTO DKCIIEPUMEHTA) VISl U3YUEHHUS Pa3IMUYHBIX CTOPOH XHMHUYECKUX
OOBEKTOB U TPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIMMOCTb
CTAJIKMBAThCs B TpoeccrnoHabHOi chepe.

MP 02

WCIOJIb30BaHNE PA3NMUYHBIX HUCTOYHHUKOB IS TMOMYYCHHS] XUMHUYECKOM
nH(pOpMalliK, YMEHUE OICHUTh €€ JOCTOBEPHOCTh ISl JOCTHKEHUS
XOPOIIUX PEe3yJIbTaTOB B MpodeccHoHaNbHOU cdepe;

[IpeameTHbIC pe3yabTaThl 0a30BOI'0 YPOBHS

I1P601

c(OPMUPOBAHHOCTH IMPEACTABICHUI O MECTe XUMHUU B COBPEMEHHOU
HAy4YHOW KapTHHE MHpa; MOHUMAHHE POJIM XUMHUHU B (POPMHUPOBAHUU
Kpyro3opa u (pyHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA IS PEIICHHUS
MPAKTUYECKUX 3a]1a4;

I1P602

BJIAJICHUE OCHOBOIOJIATAKOIIMMH XUMUYECKUMU MOHATHUSAMHU, TEOPHUSIMH,
3aKOHAMHM U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJb30BAHUE XMMHUUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

I1P603

BJIAJICHUE OCHOBHBIMH METOJAMU HAYYHOI'O MIO3HAHUS, UCIIOJIb3yEMBIMU B
XUMUU: HaAOMIOJCHUEM, ONHCAaHUEM, HW3MEPEHHEM, JKCICPUMEHTOM;
yMeHHe 00pabaThiBaTh, OOBSICHITH PE3yJIbTaThl MIPOBEACHHBIX OMBITOB U
JeNlaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTh TIPUMEHSTH METOMIbI
MO3HAHUs [PH PELICHUU NTPAKTUYECKUX 3a1a4;

I1P604

c(hOpMHUPOBAHHOCTh, ~YMEHHUsSI J1aBaTh KOJHMYECTBEHHBIE OICHKA U
MIPOU3BOUTH PACUETHI M0 XUMHUYECKUM (DOpMysIaM U ypaBHEHUSM;

I1P605

BJIAACHUC TIIpaBUJIaMU TCXHHUKHU 0e30macHOCTH IIpyu  HUCIIOJIB30BAHUU
XUMHNYCCKHUX BCIICCTB,

I1P606

c(hOpMHUPOBAHHOCTh, ~ COOCTBEHHOM  TMO3MIIMM TIO  OTHOIIEHUIO K
XUMHUYECKON MH(OpMAIINH, TOTYy4aeMOM U3 Pa3HbIX HCTOYHHUKOB.

[IpenMeTHBIC pe3yabTaThl HA YTIyOJICHHOM YPOBHE

[Py 1

C(i)OpMI/IpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ (6] HeO6XO,I[I/IMOCTI/I J0Ka3aTCJIbCTB
IIpu 000CHOBAaHMH XUMHYECKUX YTBepH(HCHHﬁ;

[1Py 2

c(OpMUPOBAHHOCTh MOHATUWHOTO ammapara [0 OCHOBHBIM pa3jaeiam
Kypca XMMHH;, 3HAaHUH OCHOBHBIX 3JIEMEHTOB, (OPMYT M YMEHHUS HX
MIPUMEHSITh; YMEHHS HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI PellleHus 3a/ay;

[Py 3

cOpPMUPOBAHHOCTh YMEHUU MOJAENUPOBATH pEalbHbIE CHUTYalluH,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJENH, WHTEPIPETHUPOBATH IONTYYESHHBII
pe3yibTar;

[TPy 4

c(hOPMHUPOBAHHOCTh  TIPEACTABICHHMH 00  OCHOBHBIX  IOHSATHAX
XUMUYECKOTO aHaju3a W WX CBOKMCTBaxX, BIJIAJICHUEC yMEHUEM
XapaKTEPU30BaTh TOBEJCHHUE JJIEMEHTOB, HMCIOJb30BaHUE IOTYYEHHBIX
3HAHUM [ ONIMCAHUS U aHAJIN3a PEAIbHbBIX 3aBUCUMOCTEH.

[Ipy5

TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHOM WHGOPMaIMOHHO
MO3HABATEJIILHOW  JEATEIBHOCTH, BIAJCHUE HaBbIKAMU MOJIYYECHUS
HeoOxonuMoi HH(OpMalMK, yMEHHE OpPUEHTUPOBATHCS B Pa3IMUHBIX
MCTOYHUKAX MH(OPMAIINY, KPUTHUECKH OLICHUBATh U MHTEPIPETUPOBATH
nH(OPMAIIHIO, TOTYYAEMYIO U3 PA3TUYHBIX HICTOYHHUKOB.

[Ipy6

BJIQJICHUE HABbIKAMHU IO3HABATEJIbHOM, y4eOHO-HCCIIEI0BAaTEIbCKOW U
IIPOEKTHOM  JI€ATEIBHOCTH, HaBblKAMHU  paspellieHuss  [podiem;
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOHMCKY METOJIOB




pelieHus] TPAaKTHUYECKUX 3a/ay, MPUMEHEHHIO pa3IUYHBIX METO/I0B
MO3HAHUS.

[Ipy7 OCBOCHME U UCMOJb30BAHUE ECTECTBEHHO-HAyYHBIX, B YACTHOCTH
XUMUYECKUE, 3HAHUS JIJIs1 TPUOOPETEHUSI HOBBIX 3HAHUM, ISl OOBSICHEHUS
€CTECTBCHHOHAYYHBIX SBJICHUN U (OPMYTUPOBAHUS BHIBOIOB.

®dIrocC CI1io
Kon HaunmeHoBaHue pe3yiabraTa
KOMIIeTeHIIHH
OO01re KOMIEeTEeHINH

OK 01. Bribupars crocoObl pemnieHus 3a1ad mpohecCHOHABHON JIeSTeIbHOCTH
MPUMEHUTEIHHO K PA3INYHBIM KOHTEKCTaM

OK 02. Hcnonb30BaTe  COBpEMEHHBIE  CpeACTBa  IIOMCKA,  aHalIM3a |
uHTEeprpeTanuu UHGOpMaMu U WHPOPMAIMOHHBIE TEXHOJIOTHUHU IS
BBITIOTHEHUS 33/1a4 MPO(PECCHOHATBHOMN eI TELHOCTH

OK 04. D} deKkTHBHO B3aUMOCHCTBOBATh U padOTaTh B KOJJIEKTUBE M KOMaH/IE

OK 07. ConelicTBOBaThH COXPaHEHHUIO OKpYyXarouei cpensl,
pecypcocOepeKeHuIo, MPUMEHITh 3HAaHUS 00 W3MEHEHUW KIUMaTa,
MPUHLIMIIBL OEPEXITUBOrO MPOU3BOACTBA, (PGHEKTUBHO IEHCTBOBATH B
YpE3BbIYAITHBIX CUTYAIUSIX

[TpodeccronanbHbIe KOMIIETEHIINU
IK 2.1. 3anoyiHATh MEAUIIMHCKYIO JOKYMEHTAIUIO, B TOM YHCJIe B opme
AJIEKTPOHHOTOJIOKYMEHTA
IIK 3.1. KoHcynbTMpoBaTbHace/IeHUe No BONpocaM NpodpumaakTUKu 3aboneBaHui
[IK 3.2. [IpomaraniupoBaTh3A0POBEII 00pa3 KU3HU

2.2. Kosim4yecTBO 4aCOB HA 0CBOeHME pado4eil mporpaMMsbl 001eo0pa3oBaTe/IbHOM TUCHHUIIIMHBI:
KonnyecTBO yacoB, OTBEJEHHOE HA OCBOCHHE MPOTrpamMMbl 00IIe00pa30BaTEIbLHON TUCIUTIIINHEI, B
TOM YHUCIIE:

MaKCUMaJIbHOW yueOHOU Harpy3ku oOy4varomierocs 120 qacoB, B TOM YHUCIIE:

00s13aTeIFHON ayIUTOPHON yueOHOUM Harpy3ku oOyudatomerocs 120 gacos.



3. CTPYKTYPA Y COIEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JACIUILINHBI

«XNUMUS»

3.1. O0beM AUCHUIINHBI U BUABI Y4e0HOH padoThl

Buj yuyeOHoit padoThI

00neM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBbI AHCHUIITHHBI 144
B T.4.

OcHoOBHOeE coepxkanmne 78
BT. U..

TEOPETUIECKOE O0yUCHUE 42
IIPaAKTUYECKUE 3aHATUS 28
B T.4. KOHTPOJIbHBIE PaOOTHI -
1a00paTOPHBIE 3aHATUSA 8
IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoAepKaHue 0
NMPUKJIATHOTO MOLYJIs1)

BT. U..

TeOpeTHIeCcKoe 00yUIeHHe 8
IIPaKTUYECKHUE 3aHATUA 22
n1abopaTOpPHBIE 3aHATHUS 12
IIpomexxyTouHas aTTecTaUsI(IK3aMEH) 24




3.2. TemaTu4ecKHui IJIAH U coacpikaHue TUCHUIIIMHBI

HaumeHnoBanue Conep:kanue y4eOHOTro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB M TeM J1adopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHOI MOTYJ/Ib YacoB | KOMIETEHIHHU
1 2 3 4
OcHoBHOe coaep:xaHue 78
Paznen 1. OcHOBBI cTPpOEHUS BellleCTBA 8
Tema 1.1. OcHoBHOe coaep:xaHue 6 OK 01
Crpoenue Teoperuueckoe o0yueHue 4
aTOMOB
CoBpemeHHast MOJIeJIb CTPOCHUS aToMa. DJeKTpoHHast KoHpurypamus atoma. Kiiaccudukanus XuMuyeckux
XUMHUYECKHUX JJIEMEHTOB (S-, p-, d-3emMeHThl). BaneHTHbIE 21eKTpOHbI. BaneHTHOCTE. DIeKTpOHHAS TPUPO]Ia XUMUIECKOM
SJICMCHTOB U CBSI3U. DIEKTPOOTPUIATETFHOCTH. KOoBanieHTHas CBsI3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUs 4
npupoaa (0OMeHHBIN U JOHOPHO-aKIEeNTOpHbIN). MoHHas cBa3b. MeTanmuueckas cBsi3b. BomopoaHas cBs3b.
XUMHYECKOM MexMOIeKyIIpHbIE B3aUMOACHCTBUS.
CBs3U M3oTonkl, 0CHOBHOE U B036y)KIIeHHOC COCTOSHHE aTOMa, m6p1x1mz13au1/1;1 ATOMHBIX OpOUTaNICH.
IIpakTHYecKkne 3aHATHUS 2
Pemenne mpakTuyeckux 3ajlaHuid HAa COCTABJICHHE JIEKTPOHHO-Tpadudeckux hopmyi anemeHTon 14
MIEPUOJIOB.
Pemenue 3aanuii Ha UCTIOJIB30BAHNE XUMUYECKONW CUMBOJIMKH U HA3BaHUM COEIMHEHUI IO HOMEHKJIAType )
MEKIyHApOIHOTO COI03a TEOPETUUYECKON U MPUKIIATHON XUMHUH U TPUBUAIBHBIX HA3BAHUM JIJIs1 COCTaBJICHUS
XUMHYECKHUX (POPMYJT IBYXaTOMHBIX COEAMHEHUN (OKCUIOB, CYyTb(OUIOB, THAPUAOB H T.I1.) U IPYTHX
HEOPraHUYECKUX COETMHEHHUH OTAENbHBIX KJIaCCOB.
Tema 1.2. OcHoBHOE coJep:kaHne 2 OK 01
[Tepuognueckuii OK 02
Teopernueckoe o0ydyenune
3aKOH U Tadimia
IIpakTHYecKkHne 3aHATHS 2

.M. MennaeneeBa

[Tepuonnueckas cucrema xumuueckux 3seMeHToB .M. Menneneesa. ®usnueckuii cmoica [lepuoguueckoro
3akoHa /.. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX MU




MIPOCTBIX U CIOXHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKEHUEM XUMHUUECKOI0 ieMeHTa B [leproauueckoit
cucrteMe. MupoBo33peHUeCcKoe 1 HaydyHoe 3HaueHue lleprnoanyeckoro 3akona /[.1. Menneneesa. [Iporaossr
J .. MenneneeBa. OTKpbITHE HOBBIX XUMHUECKUX 3JIEMEHTOB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapaKTEpU3aLNI0 XUMUYECKUX




a7eMeHTOB «MeTaummueckue / HeMeTaUTHIeCKUE CBOMCTBA, AJICKTPOOTPHUIIATEIHFHOCTh U CPOJICTBO K
3JIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBHUE C UX ANEKTPOHHBIM CTPOECHHUEM U MOJIOKEHHUEM B
MEPUOANYECKON cUCTEME XUMHUYecKuX aneMmeHToB J[.1. Menaeneeay.

Pa3zpnen 2. XuMnueckue peakuumn

10

Tema 2.1.Tumnsl
XUMHYECKUX
peakimit

OcHoBHOe coep:xaHue

TeopeaneCKoe oﬁyqe}me

Krnaccudukanus u THITBI XUMAYECKUX PEaKIui ¢ y9acTHeM HEOpraHWMYeCKUX BelecTB. KomaecTBeHHbIE
OTHOIICHHUS B XUMUHU. OCHOBHBIC KOJIMYCCTBCHHBIC 3aKOHBI B XUMHUH U PACUYCTHI 110 YPAaBHEHUSAM XUMHUYCCKUX
peakuuii. MoJb Kak eIMHHIIA KOJIMYECTBa BerlecTBa. MossipHas Macca. 3aKOHbI COXPaHSHHS MacChl U
sHepruu. 3akoH ABoraapo. MomnsipHblii 00beM ra3oB. OTHOCUTENbHAS IIJIOTHOCTH Ta30B.

Peakumu koMIuieKcooOpa30BaHus C yUaCTHEM HEOPTraHUYECKHX BEIIEeCTB (Ha MPUMepe THAPOKCOKOMILIIEKCOB
IIMHKA ¥ aJTFOMUHUSA).

IIpakTnyeckue 3aHATUSA

CocraBiieHHEe YpaBHEHUI peaKkInii COSAMHCHUS, Pa3JIOKEHUs, 3aMEIIICHUs, 0OMEeHA. Y paBHEHUS peaKiuii
TOpPESHMSI, HOHHOT'O 0OMEHa, OKHCIICHUSI-BOCCTAHOBJICHNS.

PacueT konMUeCcTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuet
KOJIMUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKLUU COSTUHEHHS, €CIH OJHO U3 BEIIECTB JaHO B U30BITKE
W/WIH COAEPKUT puMecH. Pacuet MaccoBoil nam 005eMHOM A0IH BBIXOAA MPOIYKTa PEAKIIUU COSAUHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacuetr Maccel (00beM, KOTUYECTBO
BEIIECTBA) MPOYKTa PEAKIIUHU, €CIIU OJTHO U3 BEIIECTB JaHO B BUC PACTBOPA C OMPEISICHHON MacCOBOI
JI0JIEN paCTBOPEHHOTO BELIECTBA.

ypaBHeHI/ISI OKHCJICHUS-BOCCTAHOBJICHMS. CTeIeHb OKHCICHHA. OKUCINTEIb U BOCCTAHOBUTEIIb.
OKHCIUTEITFHO-BOCCTAHOBUTEIBHBIC peaKknuu B Ipupoac, NpoOU3BOJCTBCHHLIX IMMPOLECCAX U
KU3HCACATCIbHOCTH OPraHU3MOB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN noTeHuual CpCabl. CocraBieHue u
YpaBHHUBAHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOIOM 3JICKTPOHHOTO Oananca. Tunu4HbIE
HCOPraHU4CCKUEC OKUCIUTEIN U BOCCTAHOBHUTCIIN. 9J'IeKTp0J'IH3 pacTBOpPOB M pacCIlsiaBOB coJIei.

OK 01

Tema 2.2.
DJeKTpoIUTUYECKa
s TUCCOLHALINA U
HOHHBII 00MeH

OcHoBHOE coaep:kaHne

TeopeTnyeckoe 00yuenue

Teopus snexTpoauTuyeckor aucconnanuu. Peakiuu monHoro oomena. CocTaBieHUE peaKIuii HOHHOTO
oOMEHa IyTeM COCTaBJICHUS UX MOJHBIX U COKPAIICHHBIX HOHHBIX YPAaBHCHHM.

OK 01
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FI/II[pOJ'II/IB coJieli. 3HaueHue ruapoJiisa B OHMOJIOrHYECKUX OOMEHHBIX nmponeccax. HpI/IMeHeHI/Ie THUApOJIn3a B
IMPOMBIIIIJIICHHOCTH.

JlabopaTopHble 3aHATHSA

Jlaboparopnas pabota «Peakuuu ruaponnza.
HccnenoBanue cpebl pacTBOPOB COJIEH, 00pa30BaHHBIX CHUIBHBIMH H CTA0BIMH MPOTOJIMTAMH, ¥ UX PEAKIIHN
C pacTBOpaMHU IieNouu U kapOoHata HaTpusa. CocTaBleHHEe PEeaKINil THAPOIIN3a COJICH.

KonrtpoubHas
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKUC PCAKIINHU.

Pa3znean 3.

CTpOCHI/Ie M CBOMCTBA HEOPraHNIE€CKUX BEIIECTB

18

Tema 3.1.
Knaccudukanmus,
HOMEHKJIATypa U
CTpOeHUE
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHoOe coiep:kaHue

Teoperudeckoe o0y4yeHue

ITpenmer Heopranuueckoi xuMuu. Bzaumocss3p Heopranuueckux Bemects. Kiaccuduxanus
HeopraHnueckux BeecTB. [IpocTbie u cioxHblie BetecTBa. OCHOBHbIE KJIACChl CI0XKHBIX BEIIECTB (OKCUIBI,
TUIPOKCHUIBI, KUCIIOTHI, cov). HoMeHKIIaTypa 1 Ha3BaHME HEOPTaHUYECKUX BELIECTB UCXOMS U3 UX
XMUMUYECKOH (OPMYJIbI UM COCTABICHHUE XUMHUECKOH (hOpMYJITBI UCXO/Is M3 Ha3BaHMS BEIIECTBA 110
MEKyHAPOAHON U TPUBUAIBHOW HOMEHKIIATYPE.

Me:xmornekynspHble B3aumozeiicTsust. Kpucrannoruapatel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amopgHsie BemecTa. TUITBI KpUCTAIIIMYECKUX PEHIETOK (aTOMHAs!, MOJIEKYJISIpHAs,
MOHHAs1, METAJUTMYECKasi). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILECTBA OT TUIA KPUCTAJUINYECKON
peweTky. [TpuarHbl MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE TPEICTABICHUS O CTPOCHHM TBEPABIX, XUAKUX W ra3oo0pasHbIX BemiecTB. JKunakue
KPHUCTAJLIBI.

HpaKanecmle 3aHATHUA

Pemenre 3amau Ha pacdyeT MaccoBOM A0y (MacChl) XHMHUYECKOTO 3JIEMEHTa (COCTMHEHHS) B MOJICKYJIC
(cmecn).

Pemenne mnpakTHUeCKHMX 3aJaHUN MO KJIAcCU(HUKAIMM, HOMEHKJIAType M XHUMHUYECKUM (opMyaam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB (HA3bIBaTh M COCTABIIATH (POPMYJIBI XMMHYECKHX BEIICCTB,
OTIPEIENIATh PUHAICKHOCTh K KJIACCY).

Hctounuku xumuuecko wH(popMaiuu (HaydHas W y4deOHO-HAy4Has JIMTEpaTypa, CPeICTBa MacCOBOM
unpopmanuu, cerb Hurepuer u apyrue). Ilouck wuHbOpManMKH IO HAa3BaHHUAM, HAECHTH(UKATOPAM,

OK 01
OK 02
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CTPYKTYpPHBIM (hopMynam.

Tema 3.2. Ousnko- | OCHOBHOE cofepKaHUe OK 01
XUMUYECKHUE Teopernueckoe 00yueHnue OK 02
CBOJICTBA Mertamnel. OOmue Qu3nueckue W XUMHUYECKHE CBOHCTBa MeTauioB. CriocoObl mojydeHus. 3HaYeHHE
HEOPraHW4eCKUX | MeTaJjuloB MU HEMETAIUIOB B IIPUPOJE U KU3ZHEIEATEIBHOCTH YEJIOBEKa U opraHu3MoB. Koppo3us Meramios:
BEIECTB BUJIbI KOPPO3UH, CIIOCOOBI 3aLUTHI METAJIIIOB OT KOPPO3HH.

Hemerannel. O6mue ¢puznyeckrue 1 XMuMUYECKUEe CBOMCTBA HEMETAIIOB. TUMHUHBIE CBOMCTBA MeTa/ioB [Y—

YII rpynn. Knaccuduxanus ¥ HOMEHKJIATypa COEIMHEHMHA HeMeTauioB. KpyroBopoTbl OHOTEHHBIX

9JIEMEHTOB B IIPUPO/JIE.

XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHX BELIECTB (OKCUAOB, TUIPOKCUIOB, KHCIIOT,

coJjieii u Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHUH,

BBICIINX OKCHUJIOB U THIPOKCHJIOB.

IIpakTHYecKkue 3aHATUSA

CocraBneHre ypaBHEHUN XUMUYECKUX PEAKLUN C yYaCTUEM MPOCTHIX U CIOKHBIX HEOPIraHUYECKUX BEIIECTB:

OKCHJIOB METaJUIOB, HEMETA/NIOB U aM(OTEPHBIX DIIEMEHTOB; HEOPTraHMYECKHX KHCIIOT, OCHOBAaHUU U

aM(OTEPHBIX TUAPOKCHIOB, HEOPTaHMUECKUX COJICH, XapaKTepU3yIOIUX UX CBOMCTBA.

Pemrenne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA U MOJIYyYEHUE HEOPraHUUECKHUX

BEILIECTB.

JlabopaTopHble 3aHATHSA
Tema 3.3. OcHoOBHOe coiep:KaHue OK 01
[IpousBoacTBo Teoperudeckoe o0y4yeHue OK 02
HEOPTraHUYeCKUX  |O0mue MpeAcTaBIeHUSI O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYeHUS XMMHUYECKHX BeIIeCTB (Ha mpuMepe
BCILECTB. MIPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI).

3HaveHHE U
MIPUMCHCHHE B
OBITY ¥ Ha
MIPOM3BOICTBE

Uepnast u uBetHass metaiutyprusi. [IpakTuyeckoe mprUMEHEHUE 3JIEKTPOIN3a AJI MOIYUYEHUs IICIIOYHBIX,
LIEJI0YHO3EMEbHBIX METAJJIOB U altoMUHUS. CTEKIIO U CHIIMKATHAs! TPOMBILIIEHHOCTD.
[TpobaeMa 0TX0/10B ¥ TOOOYHBIX TIPOAYKTOB.

[MpakTnyeckue 3aHATHS

Pemrenne npakTUKO-OpHEHTHUPOBAHHBIX 3aJIaHUM O POJIM HEOPraHMYECKOM XMMHM B Pa3BUTHUU MEIULIVHBI,
CO3JIaHMM HOBBIX MaTEpHUaJOB (B CTPOMUTENBCTBE M JAP. OTPACIAX HMPOMBIIIJICHHOCTH), HOBBIX MCTOYHUKOB
SHEpPruM (aJbTepPHATHBHBIE UCTOYHUKU SHEPTUHU) B PEHICHUH MPOOJIEM SKOJIOTHUECKOM, SHEPreTHUECKON U
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MUIIEBONA OE30IIaCHOCTH.

KouTtpoJubHas .
CBolicTBa HEOPraHUYECKUX BEILIECTB.
padora 2
Pasnen 4. CTpoeHue 1 CBOMCTBA OPraHMYeCKHUX BelleCTB 22
Tema 4.1. OcHoBHOE coJep:kaHue 4 OK 01
Knaccupukamus, | Teoperuueckoe o6yuenue 2
CTpOCHHE 1 [Ipeamer oprannueckoil Xumuu. B3anMoCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOCHUE KaK MOPSAJOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTU. OCHOBHBIE
OpTaHUYCCKUX MIOJIO)KEHUSI TEOPUU XHMMHUYECKOTO CTPOEHHUs OpraHuueckux coeauHeHuid A.M. ByrtiepoBa. YrieponHslii
BCIICCTB CKEJIeT OpraHUYecKOl MoJieKyibl. MOJeKyIsipHblE U CTPYKTypHble (pa3BEpHYThbI€, COKpAIlEHHBIE) )
XUMHUYecKne QopMyJibl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOIO CTpOeHus Mosekyia. M3omepus u
U30Mephl (CTPYKTypHasi,reoMeTpudeckas (Luc-TpaHc-uzomepusi). KpaTHocTh XUMHUYECKOI CBA3H.
[lonsatne o ¢yHKUMOHANBHOM Tpymme. IIpuHIMIB KIacCH(PUKAMKM  OPraHUYECKUX COCTUHEHHA.
MexnyHapoaHass HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCAMHEHUN.
IIpakTHYeckue 3aHATUS 2
HomeHnknatypa oOpraHMYeCKMX COEAVUHEHMH OTIENbHBIX KJIACCOB (HACBIIEHHBIE, HEHACBHIIICHHBIE H
apOMaTUYECKHUE YTIIEBOAOPOJbI, CHUPTHI, (EHOJbI, adbACTHJIbl, KETOHBI, KapOOHOBBIE KHCIOTHI U Jp.)
CocraBieHue MOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYJT OPraHNYECKUX BEIIECTB OT/AEIBHBIX KJIACCOB, 2
UCTONB3ysd WX Ha3BaHUS [0 CHUCTEMaTHYECKOW HOMEHKiIaType. PacueTsl mpocreifmeii ¢hopmysl
OpraHUYeCKON MOJIEKYJIbl, UCXO/I U3 AJIEMEHTHOTO cocTaBna (B %).
Tema 4.2. OcHoBHOe coaep:xaHue 12 OK 01
CaoiicTea Teopernueckoe obyyeHune 10 OK 02
OpPraHnvYCCKuX OU3MKO-XUMHUYECKHE  CBOWCTBA OPraHUYECKMX  COCIMHEHWUH  OTHCIBHBIX  KJaccoB  (0COOEHHOCTH
COCIMHEHHI KJaccu(UKalMU U HOMEHKJIATyphl BHYTPU KJlacca; FOMOJIOTMYECKHH psii U oOmas (opmyna; uzomepus;
¢bu3nveckre CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOJTyYSHHUS ):
— TIpenenbHBIE  yIIeBoAopoabl. I'opeHme MeTaHa Kak OJWMH M3 OCHOBHBIX HCTOYHHKOB TEIUIa B
IIPOMBIIIJIEHHOCTH U ObITYy. CBOMCTBA NPUPOAHBIX YIIEBOIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE 2
AJIKAHOB;
— HenpeleNnbHbIe U apOMaTUYECKUE yriaeBonopoasl. Ilommmepusanus 3THIIeHa KAK OCHOBHOE HAIIPABIICHUE )

€ro HCIIOJIb30BaHUAI. FopeHHe AllCTUJIICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IUIAMCHU JIsI CBAPKU H
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PE3KHU MCTAJIJIOB;

— KHCJIOPOZCOAEpKAIMe COeAMHEHHUs (CIUPTBI M TPOCThie APUPBI, (PEHOJNBI, ANBIACTUABI U KETOHHI,
KapOOHOBBIE KHCJIOTBl M HX IpOU3BOAHBIE). I[IpakTHyeckoe NpPUMEHEHUE >STUICHIVIMKOJSA, IJIMIIEpUHA,
¢denona. [lpumenenune Qopmanpaernia, aneTaabIeTHIa, YKCYCHOW KHCIOTHL. MblTa Kak COJHM BBICIINX
KapOOHOBBIX KUCJIOT. MoroIye cBOCTBa MbLIa;

— a30TcoJIepKaIIne COSAMHEHUS (AMHUHBI 1 aMHUHOKHUCIIOTHI, OCJIKN).

Knaccupukanmss u  0COOCHHOCTM  OpraHMYecKuX peaknuid. PeakumonHble  1EHTphl.  Pagukanbl.
IlepBoHauanbHbBIE TOHATHS O TUIIAX U MEXaHU3MaX OPraHMYECKUX PEaKIUi.

[MpakTnyeckue 3aHATUS

Pemenne OEII0YCK npeBpameHHﬁ Ha TrCHETUYCCKYIO CBA3b MCXKY KJIaCCaMH OPraHUYCCKUX COG,ZII/IHeHI/II\/’I C
COCTaBJICHMEM Ha3BAHUIN OPraHMYECKUX COCTMHEHUHN MO TPUBUAIBHOW MM MEXIYHAPOIHON
CUCTEeMaTUYECKO HOMEHKIIaType. Pelllenne pacyeTHbIX 3a71a4 [0 YPaBHEHUSAM PEaKIUil ¢ yuacTueM
OpPraHMYECKUX BEUIECTB.

JlaGopaTopHble 3aHATHS

Tema 4.3.
Opranuueckue
BEILIECTBA B
AKUZHEJECATEIIBHOCT
1 YeJioBeKa.
[IpousBoacTBO U
MIPUMEHEHHE
OpPraHUYECKUX
BEILIECTB B
MIPOMBIILIEHHOCTH

OcHoBHOE coaep:kaHne

TeopeTrnueckoe 00yueHue

buoopranunueckue coequnenus. [lpumMenenue u 6uonoruueckast pojib yriaeBo1oB. OKUCIEHUE YITIEBOI0B —
MCTOYHUK SHEPTUU KUBBIX Oprann3mMoB. O0nacTu NpUMEHEHUs: aMUHOKUCIOT. [IpeBpaienrs 0enKkoB MuIu
B opraHusMe. buonornueckue ¢ynkuuu OenkoB. buonoruueckue QyHkuuu xupos. Ponb opranmueckoi
XUMUH B PEIICHUH MPOOJIeM MUIIEBON OE30MaCHOCTH.

HyxneunHnoBble KUCIOTHI: cocTaB U cTpoeHue. CtpoeHue Hyki1eoTn10B. CoctaB HykienHOBBIX kucioT (JJHK,
PHK). Ponb HyKJI€MHOBBIX KHUCJIOT B )KHU3HEIEATEILHOCTH OPraHU3MOB.

[Tpon3BOACTBO OpraHMYECKUX BEIIECTB: MPOU3BOJCTBO METaHOJA, nepepadoTka HedTH. [lomm THieH Kak
KPYIIHOTOHHQKHBIM NPOAYKT XHMHMYECKOro Ipou3BoAcTBa. IIpumenenne ostunena. IlpousBoactso u
IIPUMEHEHHE KaydyKa U PE3UHBI.

CHuHTEeTHMYECKHE W HUCKYCCTBEHHBIE BOJIOKHA, HX CTPOEHHUE, CBOMCTBA. [IpakTHueckoe WHCIONB30BaHHE
BOJIOKOH. CHHTETHYECKHE TUIEHKU: U30JSALUS JUIsl IPOBOIOB, MEMOpaHBbI AJIsl ONPECHEHHsI BOJbI, 3allUTHbIE
IUIGHKU JJs aBTOMOOWJIEW, IUIacThIpu, XHpyprudeckue NOBA3KHM. HoOBbIE TEXHOJOTMM JalbHEHIIero
COBEPLICHCTBOBAHHUS [TOJIMMEPHBIX MATEPHAIIOB.

Posb opranndeckoit XUMHHK B peIIeHUH TPOOIeM IHEPreTHIecKoi 6e301MacHOCTH, B Pa3BUTHH MEIUIMHBL,

OK 01
OK 02
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CO3JaHHNH HOBBIX MAaTCpHUaJIOB, HOBbIX HCTOYHHKOB DHEPIUU (aJ'ILTepHaTI/IBHbIe HCTOYHHUKHU aHeerH).

HpaKTuqecxne 3aHATUA

KoHnTpoJubHas .
CrpyKTypa 1 CBOMCTBa OPraHMUYECKUX BELIECTB.
padora 3
Pasnea 5. Kunernyeckue u TepMOIHHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHNS XUMHUYECKUX peaKkiuii
Tema 5.1. OcHoOBHOe coep:xaHue OK 01
Kunernueckue Teopernueckoe o0yyenue OK 02
3aKOHOMEPHOCTH | Xumuueckue peakiuu. Knaccudukanmuss XUMHUUECKHX peakuuid: mo (a3oBOMy COCTaBy (FOMOIE€HHbBIE U
IPOTCKAHHA reTeporeHHbIe), 0 UCHOIb30BaHUIO KaTanu3aTopa (KaTaJuTHUYeCKUe U HEKaTAIUTUYECKHUE).
XUMHUYCCKHUX CKOpOCTh pEakiluu, €€ 3aBUCUMOCTh OT Pa3u4HbIX (PAKTOPOB: NPHUPOABl PEarupyrOUIUX BEIIECTB,
peaxiuii KOHIIEHTPALlMU pearupyromux BeliecTB, Temrepatypsl (mpasBmwio Baurt-I'odda), miomanu peaxiimoHHON
MIOBEPXHOCTHU, HAIMYMS KaTalIn3aropa. Posib KaTaan3aTopoB B IPUPOJE U MPOMBIIIJIEHHOM ITPOU3BOJCTBE.
DOHeprusi akTUBaUUU. AKTUBHPOBAaHHBIM KomIuiekc. Kartanuzatopsl u karanu3. Poiib kataaum3aTtopoB B
MIPUPOJIE U MPOMBIIIJIEHHOM POU3BO/CTBE.
JlabopaTopHble 3aHATHSA
N3ydyeHne 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW peakIMU OT KOHIEHTPAIMH pearupyrolux BeUIeCTB U
TEMIIEpaTypBbl.
JlabopaTopHas paboTa Ha BEIOOD:
1. JJaGopaTtopHas pabora «OmnpeneieHre 3aBUCUMOCTH CKOPOCTH PEAKIUU OT KOHLIEHTPALUU Pearupyronux
BellecTB». lccienoBanne 3aBUCUMOCTH CKOPOCTH PEAKUMU OT KOHIEHTpauuu. OnpeneneHne KOHCTaHTHI
CKOPOCTH peakIiy rpa)uueckuM METOI0M.
2. JlabopaTopnas pabota «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEakIuK OT TeMIlepaTypsl». MccinenoBanue
3aBHCHMOCTH CKOPOCTH PEAKIUH OT TEMIIEpaTyphl. Pacuer sHEpruu akTUBaIMK pEaKLUy.
Perienue mpakTUKO-OpUEHTHUPOBAHHBIX 3a/laHUM Ha aHAIN3 (PAaKTOPOB, BIUSAIOUIMX Ha U3MEHEHUE CKOPOCTH
XUMHUYECKON peaKLHy.
Tema 5.2. OcHoOBHOe coep:xaHue
Tepmonnnamuueck | Teoperuueckoe o0yuenune OK 01
ue Knaccudukaiys XMMAYECKHX PEAKIUii: O TEMI0BOMY P (EKTY (IK30TEPMUUYECKHE, IHAOTEPMUIECKHUE), 10 OK 02
3aKOHOMEPHOCTH | oOpatuMocTH (0OpaTuMble U HeoOpaTuMbie). TernoBbie 23PGEeKTh XUMUUECKUX peakiuil. TepMoxuMuueckue
HPOTCKaHUA ypaBHeHHs1. OOpaTUMOCTh peakiuii. XUMHUYECKOe PABHOBECHE M €T0 CMEIEHHUE TI0J] ISHCTBUEM Pa3ITUUHBIX
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XUMHYECKHUX ($akTopoB (KOHIICHTpAIHsI PEareHTOB WJIU MPOIYKTOB pEaKlWH, NaBICHHUE, TEMIepaTypa) IUIs CO3TaHUs
peakuu. ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TTPOLIECCOB.
PaBHoBecue [TonsiTrie 06 sHTANBNMU 1 dHTporHH. DHeprusi [ mb0ca. 3akon ['ecca u crneAacTBus U3 Hero. Posib cMmemeHwst
XUMHUYECKHUX PaBHOBECHS B TEXHOJIOTMUECKUX MPOLIECCaXx.
peakuuin IIpakTH4eckue 3aHATHHA
[Tpunnumn Jle [llarense. Bnusane pa3nuyabix GakTOPOB HA N3MEHEHUE PAaBHOBECHS XUMHYECKUX PEAKITUH.
3aKoH ACHCTBYIONIUX MacC M KOHCTaHTa XUMHUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX KOHIIEHTpAIUi
pearupymoIrx BelecTB U NpoaAyKTOB peakiuil. Pacdyers! TemoBoro a¢dexra peakuu.
Pemienue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHuid Ha MpuMeHeHne npuHuuna Jle-Illatense nis HaxoxaeHUA
HAIpPaBIIEHUsI CMEIICHUS PaBHOBECHS] XUMUYECKOW peakluu M aHaidu3 (PaKTOpoB, BIUSIOUINX HA CMEIICHHE
XUMHUYECKOTO PABHOBECHS.
JlabopaTopHble 3aHATHSA
KonTtpouabHas .
CKOpOCTh XUMHUYECKON PEaKlMi U XUMUYECKOE PAaBHOBECHE.
pabora 4
Pa3pnen 6. JucnepcHble CHCTEMbI
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
JlucriepcHble Teopernueckoe o0yueHue OK 02
CUCTEMBI U HucnepcHsble cucteMbl. Komuonansle cucreMbl. ICTUHHBIE paCTBOPBI. OK 07
thaxTopsI HX PactBopenne kak ¢Qusuko-xumuueckuii mpouecc. PactBoprl. CrnocoObl MPHUTOTOBIEHHUS PACTBOPOB.
YCTOHYMBOCTH PactBopuMocTs. MaccoBasi 10511 paCTBOPEHHOTO BemecTBa. [IpenenbHo MOMyCcTUMble KOHIEHTPAIUU U UX

HCIOJIb30BaHUE B OLIEHKE YKOJIOTHUECKON 0€30MaCHOCTH.

Knaccudukanus nucnepcHbIx cucteM 1o cocraBy. CTpoeHHe W (AaKTOpbl YCTOHYHMBOCTH JHMCIEPCHBIX
cucreM. Pacro3HaBaHHMe WCTHHHBIX PacTBOPOB, KOJUIOWIHBIX PACTBOPOB M TI'PYOOJMCIEPCHBIX CHCTEM.
Crtpoenune wmunemnsl. PaccenBanue cBeTa MNpu MPOXOXKICHUM CBETOBOTO Iy4kKa 4Yepe3 ONTHYECKU
HeoAHOpOoaHYIO cpeny (3ddexra Tungans).

IMpakTnyeckune 3aHATHUS

Petrenue 3a1au Ha MPUTOTOBIIEHUE PACTBOPOB.
Pelrenne mpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 33JlaHU HA JAUCHEPCHBIE CUCTEMBI, UCIOIb3YEMbIE B
OBITOBOM ¥ TPOW3BOJCTBEHHOW JESATCIBHOCTH YEJIOBEKAa, C TO3WIUNA HKOJIOTHYECKON O€30MMacHOCTH
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MOCIIEACTBUM U I'PaMOTHBIX peH_IeHI/Iﬁ HpO6J’I€M, CBSI3aHHBIX C XUMHUEH.

Tema 6.2. OcHoBHoOE coJep:kaHne 4 OK 01
Hccnenoanne JIaGopaTopHbie 3aHATHS 4 OK 02
CBOHCTB Jlaboparopnas pabora «I[IpuroroBieHue pacTBOPOBY.
AUCIICPCHBIX [IpuroToBieHre pacTBOPOB 3aJaHHON (MOJSIpHOM) KOHLEHTpAaUuH (C TMPaKTUKO-OPUEHTHPOBAHHBIMU 2
CUCTEM VI UX BOITPOCAMHM ), OIIPEICTICHNE CPEIbl BOAHBIX PACTBOPOB.
HICHTHQHKALIH Jlaboparopnast pabota «VccnenoBanue qTUCIEPCHBIX CHCTEM.
[IpuroroBnenne M uU3y4ye€HUE CBOMCTB AUCHEPCHBIX CHUCTEM pAa3HbIX BHJIOB: CYCIEH3UU, HMYJIbCHUH, )
KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BBISBJIEHUE OCHOBHBIX
pas3IUuUi MEXIy HUMH.
Paznen 7. KauecTBeHHBbIE peaknnu 00HAPYKeHUS] HEOPTAHMYECKUX U OPraHUYeCKHX BellecTB 4
Tema 7.1. OcHoBHOe coiep:xkaHue 2 OK 01
OGHapykeHue IpakTHyecKue 3aHATHS 2 OK 02
HCOPraHW4CCKUX | KayecTBEHHBIE XUMHUECKHUE PEAKIINH, XapaKTEePHBIC A1 OOHAPYKEHHSI HEOPTAaHNUECKUX BEIIECTB (KaTHOHOB
KaTHOHOB H 1 aHnoHOB). CocTaBJICHHE YPaBHCHUI peakiuii oOHapyKeHus kKaTHOoHOB [—VI rpynn u aHMOHOB, B T.4. B )
4HHOHOB MOJICKYJISIPHON M HOHHOH (hopMax.
Peakunu oGHapyKeHHsI HEOPTraHUUYECKUX BEIECTB B pealbHbIX 00BEKTaX OKPYKAIOIIEH CPeIbl.
JlabopaTopHble 3aHATHSA
Tema 7.2. OcHoBHOE coaep:kaHne 2 OK 01
OO0napyxenue IpakTHyeckue 3aHATHS 2 OK 02
OpraHu9ICcCKHX KauecTBeHHbIE XUMHUYECKUE PEAKLIUHU, XapaKTEPHbIE /I OOHAPYKEHHSI OT/IEIbHBIX KJIACCOB OPIraHUYECKUX
BCIICCTB COCTMHEHHI: ()€HOJIOB, aTbJACTUIOB, KpaXMalia, yKCYCHOM KUCIOTHI, aMUHOKHUCIIOT U JIp. )
OTACIBHBIX JlenaTtypanusi 6€IKOB IPHU HArPEBAHUH, [IBETHBIC PEAKIIUU OCIIKOB.
KJIaccoB € CocTaBiieHre Ka4eCTBEHHBIX peaKInii 00HAPYKEHHsI OPraHMUYECKUX COSAMHEHUN OTACNbHBIX KJIaCCOB.
UCIIOJIBb3OBAHUEM | [TaGopaTOpHbIE 3aHATHS
KAaueCTBEHHBIX
peaxumit
IpodeccnonanbHO-0PHMEHTHPOBAHHOE COlepPKaHue (colepKaHue MPUKJIATHOT0 MOTYJIA) 42
Paznen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOI /1eATEIHbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OCHOBHOE cofiepKanne 6 OK 02
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Xumus B ObiTy 1 |[IpakTHYecKHe 3aHATHS 6 OK 04
IPOU3BOJCTBEHHOH | DKosIornyeckas 6€30MacHOCTh MOCIEACTBII OBITOBOM M IIPOU3BOICTBEHHOM JEATEILHOCTH YETOBEKA, 4 OK 07
JEATENBHOCTH CBA3aHHAs C MEPepabOTKON BELIECTB; MIOUCK U AaHAIIM3 XMMHYECKON MH(POPMALIUH U3 PA3ITMIHBIX HCTOYHUKOB 1K 2.1,
YENIOBEKA (HayuHas 1 ydeOHO-HAYYHAS JIATEPATYPA, CPEACTBA MACCOBOM HH(OpManuH, ceTh VIHTEpHET U JApyTHE). 1K3.1., TIK 3.2.

Keiico (¢ yuerom Oyaytiei npodeccuoHaIbHOM EeATeTbHOCTH) Ha aHAIU3 HHPOPMAIIHH O

MIPOM3BOJICTBEHHOH EATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ epepaboTKON 1 MOJTYyYEHHUEM BEIECTB, a TAKXKE C

9KOJIOTUYECKOM 6€30MacHOCTBIO.

3ammuTa Keiica: [IpeacraBieHue pe3ynbTaToOB pelIeHUsI KEWCOB (BBICTYIJIEHUE C MPE3EHTAIUEH ) 2
Paznen 9.1. UcciienoBanne 1 XuMHU4eCKUi aHAIU3 00beKTOB Onochepsbl 36
Tema 9.1.0cHoBbl [OCHOBHOE coepKaHne 8 OK 01
71a60paToOpHOIt JlabopaTopHble 3aHATHSA 2 IIK 2.1.,
NPaKTHKK B JlaGoparopHas pa6oTta «OCHOBBI Ja60PaTOPHON IPAKTHKH. 1IK3.1.,
poeCCHOHANBHBI | JTaGopaTopHas oCy1a M XMMHYECKHe peakTuBbl. OCHOBHBIE 1abopaTopHbIe oneparuu. JlaGopaTopHoe 2 TK 3.2.
X maboparopusax  oGopynosanue. TexHHKa 6€30MaCHOCTH U IpaBHiIa paboThl (TOBEAEHHUS) B 1a0OPATOPHH.

IIpakTnyeckue 3aHATUS 6

BrInonHeHne TUMOBBIX pacyeToB 110 TEMATHKE SKCIIEPUMEHTA (BBIXOJ MPOJAYKTa peaKkiK, Macca HABECKH,

00bEM PACTBOPUTEIS).

O06paboTka JaHHBIX, aHAJIN3 U OLIEHKA X JOCTOBEPHOCTH (BBIYMCICHHE CPEIHET0 3HAUCHHS 6

HKCHEPUMEHTAIBHBIX JaHHBIX, TOTPEIIHOCTH).

[IpencraBnenue pe3ybTaTOB HKCIEPUMEHTA B Pa3NIu4HOM hopme (Tabnuua, rpaduk, oT4eT, JOKIa,

MIpE3EHTAIHS).
Tema 9.2. OcHoOBHOe coiep:KaHue 6 OK 01
XUMHYECKUI Teopernyeckoe 00y4eHue 2 OK 02
aHam3 npo0 BOAB! |Knaccudukarms mpod BOIBI 110 BHLY M HA3HAUEHHUIO, HCXOJIA U3 €¢ XUMHUYECKOTO COCTABA. OK 07

OprasosienTHYECKUE CBOICTBA (3amax, MPO3pavyHOCTh, IIBETHOCTh, MyTHOCTb) BOJIbl. KUCIIOTHOCTD U 1K 2.1,

IETIOYHOCTH BOAbL. pH cpezsl 1 MeToab! ee onpereneHus. JKecTKOCTh BOJIbI M METOIbI €€ OTIPEICICHUSI. IIK3.1., TIK 3.2.

CymrHoCcTh METO/Ia TUTPOBAHMUS. 2

BI/II[LI KECTKOCTH BOABI (BpeMeHHaH n HOCTOSIHH&?I). KectkocTh BOJBI KaK IpUYrHA BBITTAACHUA OCaIKOB UJIN
o0pa30BaHUsl CONEOTIIONKEHHUM, UMEIOLINX MECTO B OBITY U Ha IPOU3BOJICTBE.
Cocrasn COJ'ICI\/II, BBI3BIBAIOIIUX KECTKOCTH BOHI. XnuMuyeckue MMpOoNHECChI, YCTPAHAIOIHNE KCCTKOCTb BOABI.
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VYpaBHEHUs] XUMUYECKHX PEaKIMi, WIUTFOCTPUPYIOIIUX MPOLECCHI, TPOUCXOIAIINE PH YCTPAHEHUN
KECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU M XMMUYECKHMH criocobamu. CriocoOsl
YCTpaHEHUs IOCTOSTHHON KECTKOCTH.

IMpakTnyeckune 3aHATUS

CriocoObl BbIpaXeHUs1 KOHLIEHTPAIIMH PACTBOPOB: MAacCOBast J0JIsl pACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJIJIbHAs KOHLIEHTpauuu. Tutp pacrsopa. Perenre npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI
Ha pacyeT KOHLEHTPALNN 3arpsi3HAIOLINX BELUIECTB U UX CPABHEHUE C MPEAEIBHO JOIYCTUMBIMU
koHueHTpauusamu (I11K).

JlabopaTopHble 3aHATHSA

HccnenoBanne XMMHUYECKOTO COCTaBa MPOO BOJBL

1. Jlaboparopuas pabota «O4ncTka BOABI OT 3arpsiI3HCHUN.

Hcnonp3oBanne MeTo10B (GMIIBTPOBAHUS U aCOPOLIUH [T OTACTICHHS 3arps3HEHU B HicCIelyeMoit mpobe
BOJbI. BBIOOp MeTO/1a OUMCTKHU B 3aBUCHMOCTH OT BHa 3arpsisHeHus. CpaBHeHUE 3 (HEKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBUSX (B J1a00paTOpHH, B JOMAITHUX M MOJIEBBIX
YCIIOBHSIX).

2. JJaboparopnast pabota «Onpenenenne )XeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHHSD».

Crioco0bl yCTpaHEeHHs BCEX BUJIOB )KECTKOCTH B 3aBUCHUMOCTHU OT COCTaBa CoJieH kecTkocTh. Pemenue
HKCIEPUMEHTAIbHOM 3a/1auM Ha BBISIBICHUE BPEMEHHOM U MOCTOSHHOM KeCTKOCTH BoJbl. OlleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B JOMAIIHUX YCIIOBHSIX.

Tema 9.3.
XUMHUISCKHH
KOHTPOJIb KaYeCcTBa
MPOIYKTOB

MU TaHMS

OcHoBHOE CoaepKaHue

TeopeTuquKoe oﬁyqe}me

KadecTBeHHBIN XUMUYECKUIA COCTAB MPOAYKTOB MUTaHUs. BemecTra, Gparbcupumpyromnye mpoyKThl
IMUTaHUsA, U BEIICCTBA, 3arpA3HAIOIIUC MMPOAYKTHBI ITMTAHUS. OnpeneneHI/Ie 3arpA3HAIOINX XUMUYCCKHUX
BEILIECTB B MMPOAYKTAX MUTAHUS, ONPEACIICHUE BEILIECTB, HE 3asBJIICHHBIX B COCTABE MTPOYKTOB TUTAHUSI.

HpaKTuquKne 3aHATUA

Opranuueckre 1 HEOPraHWYeCKUe BEIIECTBA, BXOIIIINE B COCTaB MPOIYKTOB nmuTanus. OnpeneneHue
coctaBa OJIt0]] Ha COJIep)KaHHe MaKpO U MUKPORJIEMEHTOB. V3yueHune mpeyioxKeHHBIX TperoiaBareieM 0o
Ha MPeMET XMMUYECKOTO COCTaBa, ONpeJIeNICHHE JI0JICH OT CyTOYHOW HOPMBI MaKpO U MUKPOBJICMEHTOB B
yKa3aHHOM OJItoIe.

Pemenne IMMPAKTUKO-OPUCHTUPOBAHHEBIX 3a41a4 110 KYJ'II/IHapHOI\/JI TEMATUKEC PA3JIMYHBIX TUIIOB.

OK 01
OK 02
OK 07
IIK 2.1,
IIK3.1., [IK 3.2.
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JlabopaTopHblie 3aHATHSA

I/ICCHCIIOBaHI/Ie XUMHYCCKOI'O COCTaBa MMPOAYKTOB ITUTaHUS.

Jlaboparopnast paboTa Ha BEIOOD:

1. JIaboparopHas pabota «OOHapy eHHE HUTPATOB B MPOITYKTAX MUTAHUS.

HccnenoBanye MaTeprualioB MOJTYKOJIHNUECTBEHHBIM METOIOM OIPEICIICHUSI HUTPATOB C UCTIOB30BAHUEM
nudeHrIaMuHa (KOPHEIUTO B! OBOIIIEH, JINCThS U KOYEPBIKKA KAy CThI, TUI0/IbI (PPYKTOB). AHAIHU3 YPOBHS
3arpsA3HCHUA HUTpaTaMU 110 MHTCHCUBHOCTHU OKpalllMBAHUA IIPOAYKTOB pCaKIUH.

2. JJTaboparopuas padota «¥ccnenoBanre MpoayKTOB MUTAHUS HA HATMYUE YTIICBOIOBY.

HccenenoBanue MOJIOYHBIX IIPOYKTOB HA HAJIMYUeE KpaxMaia. MccnenoBanue npoaykToB Ha HAJIMYUE
[JTFOKO3BI.

Tema 9.4.
XUMHUISCKHH
aHaiu3 mpoo
ITIOYBEI

OcHoBHOe coaep:xaHue

Teopernyeckoe o0yueHue

Knaccn(bmcaum{ IMOYB I10 BUAY U HA3BHAYCHUIO, UCXOOS U3 XUMUYCCKOTO COCTaBa. I/II[CHTI/I(I)I/IKEILII/I}I HpOGBI
IMOYBEI I10 €€ XUMHUYCCKOMY COCTaBYy, OITMCAHUC BO3MOKHOCTEH ee MMPUMCHCHMUA.

TpeboBaHus K Ka4ECTBY OYBBI PA3IMYHOTO Ha3HaueHus. Onrcanne 0coOEHHOCTEH UCTIONB30BAHUS ITOYB B
3aBUCHUMOCTH OT THUIIOB, CHOCOOBI YIy4di€HHd Ka4€CTBA IMOYB B 3aBUCHUMOCTHU OT Ha3HAUCHUS.

O6acTv UCTIOTB30BAHUS OPTAHUYECKUX yIOOPEHHI B 3aBUCUMOCTH OT Ka4ECTBEHHOTO cocTaBa. Onucanue
OpPraHu4eCKux YI[O6p€HI/II71 " UX IPUMCHCHHUEC B 3aBUCUMOCTH OT COCTaBa MMOYBLI U €€ PAa3HOBUAHOCTH.

IMpakTnyeckune 3aHATHS

Oo6nactu Ha3HaueHUs (PUMEHECHHUSI ) TIOYBBI, ICXO/I U3 KAYECTBEHHOT'O M KOJTMYECTBEHHOTO COCTABA.
AHanu3 HOpMaTUBHOM JOKYMEHTALUH.

Ponb Heoprannueckux BEUIeCTB B KaYE€CTBE MUHEPAIbHBIX YI0OpEHUHN, YIIyqIIUTEIeH OYBBI.

CocTaB MUHEpaJIbHBIX yIOOPEHU U UX IPUMEHEHNE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ PA3HOBUIHOCTH.
B3anMocBsi3b cocTaBa y100peHHi 1 UX BIUSHUS Ha BET€TaTUBHBIC CBOMCTBA U IJIOJIOHOIICHUE PACTEHUM.

JlabopaTopHble 3aHATHSA

HccnenoBanre XUMUYECKOTO COCTaBa POO MOYBHI.

JlaGopatopHnast paboTa Ha BEIOOD:

|. JlaGopaTtopHas pabota «O0HapyKeHHE HEOPTAHUIECKUX TpUMecel B TIpodax».
[TpurotoBiieHre MPOOBI MOYBBI ISl UCCIICTOBAHUS KHCIOTHOCTH/ILENIOYHOCTH, HEOPTaHUIECKUX

3arpsi3HeHuil. OOHapyKeHue XJIOpHU/- U Cylib(paT-uoHoB B mpode moyBsl. CocTaBleHNE YpaBHEHUH peakiuit

OK 01

OK 02

OK 07

IIK 2.1,
IIK3.1., [IK 3.2.
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obOHapyxeHus. CpaBHEHHE MOTyUYEHHBIX MMOKa3aTeNel ¢ HOpPMAaTUBHBIMHU (CTIPABOYHBIMH ) 3HAYCHUSIMHU.
2. JJaboparopnas padota «Onpenenenrie pH BOgHOM BBITSIKKH IMOYBBI, €€ KHCIIOTHOCTH U IICJIOYHOCTH.
HccnenoBanue BOAHBIX BBHITSHKEK 00pa3lioB TOTOBBIX MOYBEHHBIX CMeCEH (7151 pa3HbIX TUIIOB PACTEHUN).
Onpenenenre pH nouBbl ¢ UCTIOIB30BaHUEM UHIUKATOPOB. OlIEHKA TUIIOB MOYB B MPEICTABICHHBIX
oOpa3uax (CUIbHOKHCIAs, KUCIas, ClIab0OKKUCIas, HeUTpalibHas, EI0YHAas).

Tema 9.5. OcHoBHOe coaep:xaHue 10 OK 01
Hccnenosanue Teopernueckoe o0yueHune 2 OK 02
00BEKTOB VY4eOHo-Hccae10BaTeNbCKU IPOEKT B 001aCcTH Mccie10BaHus 00beKTOB 6uocdepsl. O030p TeM yueOHO- OK 04
orocdepsr HCCIIeI0BATENLCKUX MPOEKTOB. AJITOPUTM BBINIOJIHEHHS IpoekTa. Ornpenenenue mpodaeMbl HCCIIEOBaHUS. 2 OK 07
Mertoabl oucka, aHaau3a u 00padboTKH HH(GOPMAIIMU O IPOEKTE B PA3IMUHBIX HCTOYHUKAX. HK2.1.,
[MpakTn4yeckue 3aHATUS 4 IK3.1., 1IK 3.2.
OO0ocHOBaHKE aKTyaJIbHOCTH BHIOpAaHHOW TeMbl. BbIsiBiIeHHE TPOOIeMbl HCCIeI0BaHUs. BbIOOp 0OBEKTOB U 2
METOZ0B uccienoBanus. [locTaHoBka 1eneit u 3afay uccinenoBanus. OnpeaeseHue NpoyKTa UCCIIeJOBaHUS.
OmnpeneneHue 3TanoB U COCTaBJICHUE IIJIaHA UCCIIEI0OBAHMUA.
3ammrTa npoexkta: IlpencraBieHue pe3ylbTaTOB BBIIOJHEHUS YUeOHO-HCCIIENOBATENIBCKUX IPOEKTOB 2
(BBICTYILJICHUE C TMPE3CHTAIUEH ).
JlabopaTopHble 3aHATHSA 4
HccnenoBanue mpeio)keHHOr0 00bEKTa Ha KUCIIOTHOCTb, IEJI0YHOCTh, XUMHUECKUI COCTaB (3arpsi3HUTENH,
MaKpo- U MHKpO3JeMeHTh). OOpaboTka pe3ynbraToB uccienoBanus. OIleHKa KauecTBa HUCCIEIyeMOTo 4
00BEKTa, NCXO/IS M3 PE3yTTATOB XUMHUUECKOTO aHAIIN3A.
IIpomeskyTOUHAsI aTTeCTAIMS MO TUCHUILVIUHE (IK3aMeEH)
Bcero 120
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4. YCJOBWUS PEAJIN3ALIMY OBIIEOBPA3OBATEJBHOM TUCHUATLINHBI

4.1 TpeboBaHusA K MUHMMAJbLHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecre4yeHn 0

Peanu3zanus 061eo0pazoBaTeIbHON TUCHUIUIMHBI TPEOYET HAINUUs:
" yueGHOro KaGMHETa XUMHH
nabopaTopuu

Ob6opynoBanue y4yeOHoro kaOunera: Tabmuma JI. W.MenneneeBa, Tabmuma
pPacTBOPUMOCTH BEIECTB, KOJUIEKIUS TOPHBIX MOPOJ W MHHEPAJIOB, KOJUIEKIUH TMPOCTBHIX H
CIIOXKHBIX BEIIECTB W KOJUICKIMH MOJIMMEPOB , KOJUIEKIUHU TPOCTHIX M CIOXHBIX BEIIECTB U
KOJIJICKIIMH TTOJTMMEPOB, MOJIENTN KPUCTAIUTMYECKUX PEIIETOK.

Texnnueckue cpepcTBa 00YHYEHHUS: KOMIBIOTED, MYJIbTUMEINA-IPOEKTOP C SKPAHOM.

Ob6opynoBanue nabopaTopuu M PabOYMX MECT J1a0OpaTOpUU: MEH3YPKH, INHUIETKH-
KaleJIbHUIBI, MHKPOCKON, HAa0Op peakTuBOB, (ap(opoBbIC YAIIKK, CTEKISIHHBIC MaOYKH,
CTEKJIIHHBIE TPOOUPKH, MPOMBIBAIKU, CTYNKH C MECTHKOM, PE3UHOBBIE NPOOKH, BOPOHKH
CTEKJSIHHBIC, INTATHBBI JUIi NPOOHPOK, (GUIbTpOBanbHAs Oymara, CIHPTOBBIC TOPEJKH,
IUHIIETHI, Jep)KaTeslu A NpoOUpOK, MEepHbIE KOJIObI, MEpHbIE NPOOUPKH, YHHBEpPCAIbHBIN
MHIUKATOP, KOHMYECKHE KOJIOBI.

4.2 UudopmanuonHoe odecnevyenne 00yuyeHust

[TepeyeHr pekOMEHIyeMbIX Y4eOHBIX HW3AaHui, VHTepHET-pecypcoB, TOMOTHUTEIHHOM
JIUTEPATyphI

OCHOBHBIE UCTOYHUKU:

1. Xumua 10 «nacc. [labpuenan O.C., OctpoymoB MW.I', CmagkoB C.A.,. M:
IIpocsemenne,2022.-128c.

2. Xumus 11 knacc. Iabpuensn O.C., OctpoymoB W.I'., Cnagxos C.A.,. M: IIpocsemenue,
[Ipocsenienue,2022.-127¢.

3. Xwumus. 10 xnace. YrioyOnéuusiii ypoess : yueOonuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. dpo3nos, B.B. Jlynun; non pen. B.B. Jlynuna. — M.: IIpocsemenne, 2022. —
446, [2] c.: u.

4. Xwumusa. 11 knmacc. YraoyOnéuseiii ypoenb : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: IIpocBemenue, 2022. — 478, [2] c.:
WL

JlOTIOJIHUTENbHBIE UCTOYHUKHU:

1. AndunorenoBa, WM. B. Xwumusa: y4eOHUK U TNPAKTUKyM IS  CPEIAHETO
npodeccuonanbHoro oopasosanus / . B. Audunorenosa, A. B. babkos, B. A. IlonkoB. — 2-e
u3., uctp. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 291 c.

2. Illeronuxuna, H. A. O6mas xumus: yuebnuk ans CIIO / H. A. lleronuxuna, JI. B.
Munaesckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.

3. Huxonbckuif, A. b. Xumusa: y4eOHMK W  TNPaKTUKYM JJIs  CPEIHEro
npodeccuonanbHOro odpa3zoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j., mepepad. u
non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yuyeOHUK AJisl cpenHero npodeccuonanbHoro odpasosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. T'onyGes, B. H. [llanoBan; mox obmeit penakiueit I'. H. ®aneeBa. — 2-e
u31., nepepabd. u gon. — Mocksa: M3aarensctBo FOpaiit, 2022. — 431 c.

5. Xumwus. Yrnyonensslid ypoBenb. 10—11 xmaccel: paGouas mporpaMma K JIMHUH
YMK B.B. Jlynuna: y4eOHO-METOIMIECKOE rocobue / B.B. Epemun,
A.A. JIpo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

6. Meroauueckoe mocobue k yueOHuky B. B. Epemmna, H. E. Kyswsmenko, B.U.
Tepenuna, A. A. JlpozmoBa u ap. «Xumus. YTiIyOneHHbIH ypoBeHb». 10 kmacc / B. B.
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Epemun, AA. HApo3nos, n.B. Epemuna, B. . MaxonuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: Ipoda, 2018. — 339 c. : un.

7.  Meroauueckoe mocobue k yueOnuky B. B. Epemmna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumus. YTiyosneHHbld ypoBeHbY». 11 kmacc / B. B. Epemun, A.A. Jlpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WL

8.  TIycema, E. B. Xumust qyis CI1O: yuebno-meroamueckoe nocodue / E. B. I'yceBa, M.
P. 3uranmmuna, J[. Y. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Texkct: »neKkTpoHHbIH // Jlanp : 3neKkTpoHHO-OMOMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/196096 (mara oOpamenus: 14.10.2022). — Pexum noctyma: s
aBTOPU3. TI0JIb30BATEIICH.

9.  UYepnwukona, H. 0. Xumus B 70cTyITHOM U3JIOKEHUH: yaeOHOe TTocooune st cro / H.
1O. Yepnukosa. — 2-e u3n., crep. — Cankr-Ilerepoypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texkcrt: amekTpoHHBIN // JlaHb: 35ekTpoHHO-OMOIMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum goctyma: uist
aBTOPH3. MOJIb30BATEIICH.

10. IlleBHunpina, JI. B. Xumus: yaednoe nocodue / JI. B. [llepunpina, A. M. AnapHes.
— HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TekcT: 3JIeKTPOHHBIN
// Jlaab: snexTpoHHO-OMOMMoTeuHass cucremMa. — URL: https://e.lanbook.com/book/118505
(mara obpamenus: 14.10.2022). — PexxuMm goctyma: sl aBTOPU3. TOTB30BATEIIECH.

11. baunos, JI. H. Xumus: yue6nuk mis CIIO / JI. H. baunos, U. JI. I[lepdunosa, T. B.
CoxonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Tekct: 3nexTpoHHBIH // JlaHb: 31eKkTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/167183 (mata obpamenus: 14.10.2022). — Pexum noctyma: uist
aBTOPH3. IIOJIb30BATEIICH.

12. Ta6puensn, O. C., JIsicoBa, I'. I'. Xumust: KHUTA IS IPENIOJaBaTENs: y4e0.-MEeTO/I.
mocobue. — M. Akanemus, 2012. - 332 c.

13. Yepnukona H. }O., Memepsikosa E. B. Pemaem 3agaun no XuMnun caMOCTOSITENIBHO:
yueonoe mocobue / H. 0. Uepnukona, E. B. Memepskosa — Cankr-IlerepOypr: Jlanp, 2022. —
328 c.

14. PesnukoB B. A. COOpHHK ynpaKHEHUH U 3a7a4 10 OPraHWYECKONH XMUMHH: Yu4eOHOe
nocobue / B.A. PesnukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

15. Kamyctuna A. A., Xampuenko W. I'., JIubano B. B. OOmass u HeopraHuueckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIubanos— Cankr-IlerepOypr:
Jlans, 2020. — 152 c.

16. Tabpuensn O.C. Xumus: yueb. s ctya. npod. yueb. 3asenenuii / O.C. ['abpuenss,
WN.I'". OctpoymoB. — M., 2016.- 256 c.

17. Tabpuensn O.C. Xumus ang mnpodeccuil M cHeuuanbHOCTEH TEXHUYECKOTO
npoduns: yueOHUK Ul CTy[. yupexaeHuil cped. npod. oopasosanus / O.C. 'abpuensn, WU.I.
OcTtpoymoB. — 4-¢ u3g., ctep. — M. : U3naTenbckuii neHTp «Akagemus», 2017. — 272 c.

WHTepHeT pecypesl:

1. hvsh.ru — Xypnan «Xumus B mkomue».

2. https://postnauka.ru/themes/chemistry — nekuuum mo xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-monymsipHbI MPOEKT «OJIEeMEeHTH 00ibIIol Hayku» ((u3MKa, XUMHs, MaTeMaTHKa,
aCTPOHOMMS, HAyKU O XHM3HH, Hayku o 3emiie). HOBoCTH Hayku, KHUTH, HayYHO-IOIYJISPHbIE
CTaThH, JICKIIUH, YHIIUKIIOTICHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nIomyJssipHOTO KypHana «llorenumam». Xypnan usmaéresa ¢ 2005 r., ¢ 2011 r. —
pazzaen « Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://elementy.ru/)
http://gotourl.ru/4780
http://potential.org.ru/)
http://gotourl.ru/4783
http://www.hij.ru/)
http://gotourl.ru/4785

CaiiT Hay4HO-TIOIYJIIPHOTO KypHana «XUMHs U ku3Hb». JKypHan uznaéres ¢ 1965 1.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITast NEeKTpOHHAst OMOIHOTeKa XuMmIdeckoro moprana «Chemnet», comepxuT y4eOHbIE
nH(pOpPMallMOHHbIE MaTepUabl AJIs IIKOJbHUKOB U yunuTenel. B Helt MOXKHO HaillTH y4eOHUKH 110
o0IIell ¥ HEOpPraHMYECKOW XMMHWHW, OPTaHMYECKOW XUMHH, MYJIbTHMEIHAMaTepUANbl, a TaKkKe
3aaud  XUMHUYECKUX OJMMITMAJ C PEIICHUSIMH, 3aJa4d BCTYMUTEIBHBIX DK3aMEHOB JIJIS
aOUTYyPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsle Matepuansl 00 onummuanax: MOCKOBCKOM ropojackoi, Bcepoccuiickoid,
MenaeneeBckoil, MexnyHapoaHoi. [IpuBeneHsl 3a1aud TEOPETUYECKUX U IKCHEPUMEHTAIBHBIX
TYpOB, IOJPOOHBIEC PEUICHHUS, CIIUCKU U PoTOrpaduul ModeUTEIeH.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
CuctemMa JIUCTAaHIIMOHHOTO OOydYeHUs, HaIllpaBlieHHAs B TEPBYIO OYepeab Ha IMOJITOTOBKY K
OJIMMITMA/IaM BCEX YPOBHEH — OT HIKOJIBHBIX 10 MexayHapoaHoil. CalT CoAepKUT OTPOMHOE
KOJIMYECTBO 3a/a4, CrPyNIHUPOBAaHHBIX Kak MO TeMaMm, Tak W Mo onuMmnuazam. Ilo Bcem
OCHOBHBIM pazJiellaM XHMHUU TPHUBEAEH TEOPETHUECKUH MaTrepual U pPa300paHbl pEIICHHS
TUTIOBBIX 3a7a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran mo HaHoTexHonorusiM. OCHOBHas IielNb — pa3BUTHE OOpa3oBaHUS B oO0JacTu
HAHOTEXHOJIOTUH M MOATOTOBKA K HHTEPHET-OJIMMITUAJIE 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBouHas wuHOpMamus O XHUMHUYECKHX OJIIEMEHTaX M MX CBOWCTBax (Ha
AHTTIUICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
PycCKOA3BIUHBIN CAaUT O CBOMCTBAX XUMUYECKHUX HJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
HexommMmepueckuii cailT oHnaitH-00pa30BaHus, COAEPKUT MHOTO HHTEPECHBIX 00pa30BaTEIbHBIX
KypCOB M BHUJCOJEKIMHA Ul IMIKOJIBHUKOB, CTYACHTOB U yuuTeneil. ECTb HeCKOJIIbKO KypcoB IO
XUMHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical AbstractService — camblii aBTOPUTETHBI B MUpPE XUMHH HH()OPMAIIMOHHBIN
HMHTEpHET-pecypc (CalT MIaTHbIN).

13. http://www.organic-chemistry.org/
[Topran mo opraHNYecKOi XMMHUU Ha aHTJIMHCKOM SI3BIKE.

14. http:/www.xumuk.ru

CaliT 0 XUMUU: KIIACCUYECKHE YUYeOHUKH, CIIPABOUYHUKH, SHIIUKIIONEIUH, IIOUCK OPTaHUUYECKUX U
HEOPraHMYECKUX PEaKIIUii, COCTABIICHUE YPABHCHUI PEaKIUil.
15. http://orgchemlab.com/

CaiiT, mocBAIIEHHBIN MPAKTUYECKOU paboTe B 1abopaTopuu.
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5.KoHTpoJb U OLleHKA Pe3yJIbTATOB OCBOEHHS 00111e00Pa30BaTeIbHOIM JUCIHILTHHBI

KoHTpomb 1 oLleHKa pe3yabTaToOB 00y4EHUs OCYLIECTBIIAETCS MIPENOAaBaTeNIeM B IPOLIECCE
MIPOBEJCHUS MPAKTUUYECKUX 3aHATHH U Ja0OpaTopHbIX pabdoT, TECTUPOBAHHUA, a TaKXKe
BBINOJIHEHUST ~ OOYYarOIIMMUCS  MHAMBUAYAJIbHBIX  3aJaHUH, IPOEKTOB, MCCIEJOBAHUM.
PesynbraTel 00ydeHUS ONpENENAIOT, 4YTO OOydaroliuecs JMAOJDKHBI 3HaTh, [OHUMATh MU
J€MOHCTPHPOBATH 0 3aBEPLICHUN U3yUEHHSI JUCLIUIUINHBL.

Jis popMupoBaHUs, KOHTPOJISI M OLIEHKU PEe3yJbTaTOB OCBOEHHS YyYEOHOW IUCIUIIIMHBI
UCTOJIb3YETCs CHCTEMa OLIEHOYHBIX MEPOIPUATHH, MPEACTABIAIONIAs COOOH KOMIUIEKC YUeOHbBIX
MEpONPUATHHA, COTJIACOBAaHHBIX C pe3ysbTaTaMu OOy4YeHHS U C(POPMYIHMPOBAHHBIX C YYETOM
dI'OC COO (mpenmetHsbie pe3ynbraThl o qucuuiuae) 1 I'OC CIIO.

Ne Mopya / Pasnen Pe3yabTaTt 00y4yenust OueHo4YHbIe MEPONIPUATHS OK
/ Tema
I |OcHoBHO} MOaY/Ib
1 |Pa3gexn 1. ®opmypoBaTh 6a30BbIe
OcHoBBI MOHSITHS ¥ 3aKOHBI XUMHUHU
CTpOeHUus!
BelllecTBa

1.1 |Crpoenue aromoB |CocCTaBIsATh XUMHUYECKUE 1. Tect «CtpoeHue aToMOB OK 01
XUMHYECKUX (bopMyIBI COeTUHEHUH B XUMHUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO CTENIEHBIO |[IPUPOIA XUMUUECKOU CBSI3U.
npupoja OKHCJICHUSI XUMUYECKUX 2. 3ajauu Ha COCTaBJICHUE
XUMHYECKOU AJIEMEHTOB, UCXOJIS K3 XUMHUYECKUX HopMyIT
CBSI3U BaJICHTHOCTH U JIBYXaTOMHBIX CO€IMHEHUI

AIIEKTPOOTPHUIIATETHHOCTH | (OKCUIOB, CyIb(pUIO0B,
TUAPUJIOB U T.11.).

1.2 |Ilepnonnuecknii | XapakTepu3oBaTh [IpakTHKO-OpHEHTHPOBAHHBIE OK 01
3aKOH W TaOJIMIA |XMMHYECKHE DIIEMEHTEI B TEOPETHUYECKHUE 3aJIlaHUs Ha OK 02
J.W1. MenzeneeBa |COOTBETCTBUU C UX XapaKTepU3alui0 XUMHUUYECKUX

MOJIOKEHHUEM B 3NeMEHTOB: «MeTtamnyeckue /
NEPUOANYECKOMN CUCTEME HEMETAJJINYECKHE CBOMCTBA,
XUMUYECKUX IJIEMEHTOB 3IEKTPOOTPULATENHHOCTD U
1. MenneneeBa CPOJCTBO K JJIEKTPOHY
XUMUYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX
AJEKTPOHHBIM CTPOECHUEM U
IOJIO)KEHUEM B IIEPUOIUYECKOM
CUCTEME XUMHYECKHIX
anemenToB JI.J. MenaeneeBay.

2 |Pazgen 2. CocraBasath ypaBHeHus1 1 |KoHTpoabHasi padora
XumMuueckne cXeMbl XUMHUYEeCKUX «CTpoeHue BemecTBa u
peakuumn peakumii XHMHYeCKHe peakuum)
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Monayas / Pa3nen
/ Tema

Pe3yabTaTt 00y4yenust

OueHOYHBIE MEPONPUSITHS

OK

2.1

Tunel
XUMHUYECKUX
peakuuit

CocTaBisTh peakuuu
COEMHEHUSI, pa3JI0KeHus,
o0OMeHa, 3aMelICHHS,
OKHCIIUTEIHHO-
BOCCTaHOBHTEIIbHBIC
peaKIMy U peaKkiuu
KOMILJIEKCO0Opa3oBaHus (Ha
npumepe
THIPOKCOKOMIUIEKCOB
QIIOMHUHMSI U LIUHKA) C
y4acTHEeM HEOPTaHUIEeCKUX
BEIIIECTB

1. 3agaun Ha cocTaBIIEHHUE
YPAaBHEHUUN PEAKLIAMN:

— COEJJUHEHMS], 3aMEILIECHUS,
pasznoxeHus, o0OMeHa U peakuit
C y4acTHeM KOMIUIEKCHBIX
CoeZIMHEHUH (Ha mpumepe
T'HJIPOKCOKOMITIIEKCOB
QTIOMUHUS U IIMHKA);

— OKHCJIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUI C
HCII0JIb30BAaHUEM METO/1a
3JIEKTPOHHOTO OanaHca;

— C y4aCTHEM KOMIUIEKCHBIX
COeZMHEHUH (Ha mpuMepe
T'UJIPOKCOKOMIIJIEKCOB LIUHKA U
QIIOMUHUA).

2.3anauu Ha pacyer
KOJINYECTBEHHBIX
XapaKTePUCTHK MPOTYKTa
peaKkuy COeIMHEHUS; MACCOBOM
W1 00BEMHOM JI0IM BBIXO/1a
MIPOJYKTA peaKluy COCUHEHMS
OT TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOILLIEHUI ra3oB;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOTHBIX
BEIIECTB U NPOYKTOB PEAKIINU;
Macchel (00BEM, KOJTUIECTBO
BEIIECTBA) IPOIYKTa peakluy,
€CJIM OJIHO M3 BEIECTB JaHO B
BU/JIE pacTBOpA C OIpeIeIeHHON
MAacCOBOM J10JI€l paCTBOPEHHOTO
BEIIIECTBA.

OK 01

22

DIEKTPOITUTHIECK
as JUCCOoIanys u
WOHHBIA 00MEH

CocTaBnaTh ypaBHEHUS
XUMHYECKUX PEaKIuu
MOHHOTr0 0OMeHa ¢
y4acTHEeM HEOPTaHUYECKUX
BEILIECTB

1. 3aganus Ha COCTaBIICHHE
MOJICKYJISIPHBIX H HOHHBIX
peakIuii C y4acTUEM OKCHJIOB,
KHCJIOT, OCHOBAHWH U COJICH,
WMOHHBIX PEaKIUi TUIPOIN3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIIOTHOCTH CPEIbI.
2. JlTaboparopnas pabota
«Peakuu ruiponuzay.

OK 01
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Monayas / Pa3nen

Ne Pe3yabTaTt 00yuenus OueHovHbIe MEPONPUATHS OK
/ Tema
3 |(Pa3men 3. HccaenoBars ctpoenue n | KonrposbHasi padora
CrtpoeHnue u CBOlicTBA «CBoiicTBa HEOPraHUYECKUX
CBOMCTBa HEOPraHU4eCKMX BelleCTB | BellecTB)
HEOPraHMYeCKHX
BellecTB

3.1 |Knaccudukanus, |Knaccudumuponatsb 1. Tect «<Homenknarypa u OK 01
HOMEHKJIaTypa U |HEOpraHMYECKHE BEIIECTBA |HA3BAHHE HEOPTAHUUECKUX
CTpOEHUE B COOTBETCTBUU C UX BEILIECTB UCXOMS U3 UX
HEOPraHUYECKUX |CTPOEHHUEM XUMHYECKON (POPMYITBI UITH
BEIIIECTB COCTaBJICHHE XUMHUYECKON

(hopMyJIIbI UCXOMS U3 Ha3BaHUS
BEIIECTBA 10 MEXyHAPOIHOU
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agauu Ha pacyeT MacCoBOM
11011 (Macchl) XUMHUYECKOTO
37eMeHTa (COeTMHEHNS) B
MOJIEKYJI€ (CMECH).

3. IlpakTyeckue 3a1anust Mo
Kiaccu(uKamym, HOMEHKIIAType
Y XUMHYECKUM (HOpMYyIIaM
HEOpPraHMYECKUX BEILECTB
Pa3IMYHBIX KIACCOB.

4. IlpakTyeckue 3aaHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBHUCHUMOCTH BUJa XUMUYECKOM
CBSI3M U THUIIa KPUCTAJUTHUECKON
pEIIeTKH.

3.2 | Dusuko- YcranaBnuBathb 1. Tect «OcobeHHoCTH OK 01
XUMHUYECKHE 3aBHUCUMOCTH (PU3HUKO- XUMHUYECKUX CBOMCTB okcuioB, |OK 02
CBOICTBaA XAMHYECKHUX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPraHMYECKUX |HEOPraHMYECKUX BEIIECTB |aM(OTEPHBIX THAPOKCUIOB U
BEIIIECTB OT CTPOEHUS aTOMOB U coJIei».

MOJIEKYJI, & TAK)KE TUIIa
KPUCTAJUIMYECKOU PEIIECTKH

2. 3agaHus Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peakuuii ¢ yqacTUEM IPOCTBIX U
CJIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: OKCHJIOB METAJLIOB,
HEMETAJIJIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUH U
aM(OTEPHBIX TUAPOKCUIIOB,
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Mopnyas / Paznen

Ne Pe3yabTaTt 00yuenus OueHovHbIe MEPONPUATHS OK
/ Tema

HEOPraHUYEeCKUX COJeH,
XapaKTepU3yIOIINX UX CBOWCTBA
U CIIOCOOBI MOTY4EHUS.
3. IIpakTUKO-OpHEHTUPOBaHHBIE
TEOPETUUECKUE 3a/1aHUs Ha
CBOMCTBA U IIOJIy4YEHUE
HEOpPraHMYECKUX BEILECTB.
4. JlabopatopHas pabota
«CBoiicTBa METAJUIOB U
HEMETAJLIOBY.

3.3 |IIpousBoncTBO O6ocHoBbIBaTh 3HaueHue u |IIpakTuko-opuentupoBannsie  (OK 01
HEOPraHWYECKUX |IPUMEHEHUe 3a/1aHus 110 COCTaBJICHUIO OK 02
BEIIECTB. HEOpPraHMYECKUX BEIIECTB B | XUMUYECKHUX PEAKIIHI €
3HaueHue u OBITOBOM U y4aCTHEM HEOPraHUYECKUX
PUMEHEHNE B IIPOU3BOJICTBEHHOMN BEIIECTB, UCTIOIb3YEMBIX JJISl UX
OBITY U Ha JIeSITEIbHOCTH YeJIOBeKa UX |MACHTU(UKALUY U
HPOU3BOJCTBE (U3UKO-XUMHUECKUMU IIPOMBIIIICHHBIX CIOCOO0B

CBOMCTBaMH HOJTY4EHUsL.

4 |Pazpen 4. HccnenoBars crpoenne n | Konrpoabnas padora
Crpoenne n cBoiicTBa opranuveckux |«CTpoeHHe M CBOMCTBA
CBOlCTBa BellecTB OPraHN4YecKHX BelecTB»
OpPraHM4ecKux
BellecTB

4.1 |Knaccudukanus, |KnaccupunupoaTsb 1. 3ananus Ha cocTaBIeHHE OK 01
CTPOEHHE U OpPraHUYECKHUE BELIECTBA B |HA3BaHUM OpraHMYECKUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEMHEHHMI 110 TPUBHAIBHOMN
OpraHUYeCcKuX CTPOEHUEM WM MEXAYHApOIHON
BEIIECTB CUCTEMAaTHYECKOU

HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHHE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyIT
OpraHUYEeCKUX BEUIECTB
OTJIENBLHBIX KJIACCOB.

3. 3amaun Ha omnpeesieHre
npocteiien (opMyIbl
OpraHUYeCKON MOJIEKYJIbI,
HCXOJIS U3 DJIEMEHTHOT'O COCTaBa

(B %).
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4.2 |CsoiicTBa YcraHaBIUBaTh 1. 3agaHus Ha COCTaBIEHHE OK 01
OpPraHUYECKHUX 3aBUCUMOCTH (PU3HKO- YPaBHEHUN XUMUYECKUX OK 02
COCIMHEHUN XUMUYECKHUX CBOMCTB peakuil ¢ yyacTueM

OpPraHUYECKUX BEIIECTB OT |OpraHMYECKHUX BELIECTB Ha

CTPOEHUS MOJIEKYJI OCHOBaHUU MX COCTaBa U
CTPOEHHUSI.
2. 3a1aHus Ha COCTABIICHUE
YPaBHEHUI XUMHUYECKHUX
peakuuil, WIUTIOCTPUPYIOLIUX
XUMHYECKHUE CBOKCTBA C YUETOM
MEXaHU3MOB IPOTEKaHUs
JAHHBIX PEaKIHi 1
TEHETUYECKOM CBS3HU
OpPraHUYECKUX BEIECTB Pa3HbIX
KJIaCCOB.
3. PacuerHble 3a1auu 1o
YPAaBHEHUSIM PEAKLIHUN C
y4acTHEM OpraHUYECKUX
BELIECTB.
4. JTaboparopnas pabora
«Ilomydenue sTuneHa u
W3yYECHHUE €T0 CBOKMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |lIpakTuko-opuentupoBannsie  (OK 01
BELIECTBA B MPUMEHEHNE OPTaHNYECKHX |3aJaHUS 10 COCTaBICHUIO OK 02
KU3HENIEATEIIHOC |BELIECTB B OBITOBOM U XUMHUYECKUX PEeaKInii ¢
TH Y€JIOBEKA. IIPOU3BOJICTBEHHON Y4aCTHEM OPraHUYECKHUX
[Tpon3BOACTBO M |AEATEIBHOCTH YEJIOBEKA UX |BEILECTB, UCIOJIb3YEMBIX Ul MX
PUMEHEHHE (U3UKO-XUMHYECKUMU UACHTU(DUKALMU B OBITY U
OpPraHUYeCKUX CBOWCTBaMH MIPOMBILUIEHHOCTH.

BELICCTB B
MPOMBIIIIEHHOCTH

S |Pasngea S. HUccnenoBats paBHoBecue |KonTposabHas paGora
Kunernyeckue U |M CKOPOCTh XuMHYecKUX |«CKOPOCTH XMMHYECKOM
TepMOAUHAMMYEC | peaKIuii peaKnuy U XUHMHYeCKoe
KHe PaBHOBecHe»
3aKOHOMEPHOCTH
NPOTEKAHUSA
XMMHYECKUX
peakumi

5.1 |Kunernueckue UccnenoBats BIusiHue 1. JJaGoparopnas paboTa Ha OK 01
3aKOHOMEPHOCTH | KOHIIEHTPALIMH BBIOOD: OK 02
MPOTEKaHUS pearupymoomux BemecTB 1 |— «OnpeaeneHue 3aBUCUMOCTH
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XUMUYECKUX TeMIepaTypbl Ha CKOPOCTh | CKOPOCTH PEAaKLUU OT

peakuuit XMUMUYECKHUX peaKIfii KOHIICHTPALIMHU PEarupyOLINX
BEIIIECTBY;
— «Onpenenenue 3aBUCUMOCTH
CKOpPOCTH PEaKIuy OT
TEMIIEPATYPBI».
2. [IpakTUKO-OPHEHTUPOBAHHbIE
TEOpEeTUYECKHE 3aJaHus Ha
aHam3 (paKTOpPOB, BIUSIONINX
Ha U3MEHEHHUE CKOPOCTH
XUMHYECKON PEaKIUu.

5.2 | Tepmonunamuuec |MccnenoBaTh BIUSHUE 1. 3apaun Ha pacueTsl Temnosbix |OK 01
Kue U3MEHEHUS KOHIIEHTpau# |3 dexToB xumuyeckux peakuuit [OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPEAbl U |H ONpeAeTICHUE THIIA PEAKLIUU
NPOTEKaHUS TEMIIepaTypbl Ha cMelIeHue | (10 TerIoBoMY dPQEKTy: IK30-
XHUMUYECKUX XMMHYECKOTO PAaBHOBECHUS M SHAOTEPMHUYCCKHUE).
peaKIuii. 2. [IpakTUKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJJaHUs Ha IPUMEHEHHE
XMUMUYECKUX npuniuna Jle laTtense s
peakuuit HaXO0’KJICHUS HalpaBJICHUS

CMEILCHHS PABHOBECHS
XUMUYECKON PEAKLUU U aHAJIU3
(akTOpOB, BIMAIONINX HA
CMEIIEHHE XUMUIECKOTO
paBHOBECHSI.
3. Jlaboparopnas pabora
«M3y4enune BIUAHUS PA3TUIHBIX
(hakTOpOB Ha CMEIIIEHUE
XHUMHAYECKOTO PaBHOBECHSD.
6 |Paspmea 6. HccnenoBats nucnepcubie | KonTpoabHas padora mo teme
JducnepcHbie CHCTEMBI «JlucnepcHbie CHCTEMbD)
CHCTEMBI

6.1 |ducnepcHsle Pa3nuuate ucTuHHBIE 1. 3agaun HAa IPUTOTOBJIEHHE OK 01

CUCTEMBI U pacTBOpBI, KOJUIOUIHbIE pacTBOpOB. OK 02

(dakTopbl UX
YCTOWYUBOCTH

pacTBOpPEL U
rpyOOIUCTIEPCHBIE CUCTEMBI
HA OCHOBE XUMHUYECKOTO
IKCIIEPUMEHTA

2. IIpakTHKO-OpUEHTHPOBAHHbBIE
pacyeTHbIe 3aaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3y€eMbI€ B OBITOBOW 1
IIPOU3BOJICTBEHHON
NEeATEIbHOCTH YEJI0BEKA.
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6.2 |HccnenoBanue HccnenoBaTh PU3NKO- JIaGopatopHas pabora (Ha OK 01
CBOMCTB XUMHUYECKHE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3IMYHbIX BUJOB — IIpuroroBieHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — WccnenoBanne nucnepcHbIX
CHCTEM.
7 |Pa3men . Hccaenosarsb cBoiicTBa
KadecTBeHHbIC |OpraHM4ecKUX M
peakuuu HEOpPraHU4eCKHUX BellecTB
0o0HapyKeHHs € MCNIO0JIb30BAHUEM
OPraHN4YeCcKUX U (KauyeCTBEHHBIX peaKkuuii
HEOPraHM4ecKux
BellecTB
7.1 |OGHapyxeHue HccnenoBath 1. JIaGoparopHas pabora (Ha OK 01
HEOPraHUYECKUX |KauyeCTBEHHBIE PEAKIINU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB  |— AHAIUTUYECKUE PEAKIIUU
aHHUOHOB kaTuOHOB [-VI rpym;
— AHanUTUYECKHE PEAKIIUU
aHMOHOB.
2. [IpakTruueckue 3aJaHus HA
COCTaBJICHUE YPAaBHECHUM
peakuuii oOOHapyKEeHUS
kaTuoHOB [-VI rpynn u
aQHUOHOB, B T.4. B MOJIEKYJIIPHON
Y MOHHOM popMmax.
7.2 |OGHapysxeHue HccnenoBath 1. JIaGoparopnas pabora (Ha OK 01
OPraHUYECKUX Ka4eCTBEHHBIE PEAKLIMHI BBIOOD):
BEIIIECTB OpraHUYEeCKUX coeuHeHNH |— KaduecTBeHHbIE peakiuy Ha
OTJENIbHBIX OTJENbHBIX KJIACCOB OTJEJIbHBIE KJIACCHI
KJIACCOB C OpPraHUYECKUX BEILECTB;
UCIIOJIb30BAHUEM — KauecTBeHHBIN aHAIN3
Ka4eCTBEHHBIX OpPraHUYECKUX COETUHEHUM 110
peakuui (YHKIMOHAJIBHBIM IPyTIIIaM.
2. [IpakTrueckue 3aJaHus Ha
COCTaBJICHUE KaYE€CTBEHHBIX
peakiuii oOHapyKeHUs
OpPraHUYECKUX COEAVHEHUN.
II |IIpuxkaagHoi MOAYJIb
8 |Pa3zpen 8. OunenuBatp nocjaeacTeus |3amura Keiica (¢ yaerom
Xumusi B ObITY U |OBITOBOI U Oyayuiei npogeccHOHAIbHOM
NPOU3BO/ICTBEHH |NPOU3BOACTBEHHOI AesATeIbHOCTH)
011 1eSITeJIbHOCTH |AeATEJIbHOCTH YeJI0BEKa €
YyeJIoBeKa MO3HIIHH IKOJIOTHYECKOH
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0e3omacHoCTH
Xumus B ObITy U1 | OLIGHUBATh TOCIIECTBUS Keiic (c yuerom Oyayteit OK 01
HPOU3BOICTBEHHO |OBITOBOM U npoQeccHOHATIBHOM OK 02
U JIEATENBHOCTH  |IIPOU3BOACTBEHHOM NESITEIbHOCTH) OK 04
YEJI0BEKa JIEATENLHOCTH YeJIoBeKa ¢ | BO3MOXKHBIE TEMBI KEHCOB: OK 07
MHO3UIIMH DKOJIOTHUECKOU 1. IToTermieHnue KIMMara 1 I1IK2.1.,
0€30IacHOCTH BBICBOOOIK/ICHHE Ta30BBIX IIK3.1.,
THUAPATOB CO JIHA OKEaHa. IIK 3.2.
2. bynyuiue Matepuasl 11
aBua-, MalIMHO- U
PUOOPOCTPOCHHUS.
3. HoBble MaTepuansl s
COJIHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTUTETBHBIX MIPETapaToB.
9 |Pa3pen9.1. HNurepnperupoBarb 3amura y4yeOHo-
HccaenoBanue u |XMMHUYeECKHeE MPOLECCHl U |HCCJIEI0BATEIbCKOIO MPOEKTA
XUMHYECKHUi siBJIeHus B Ouocepe (c yuerom Oynymeii
aHaJIN3 00bEKTOB npogeccuoHAILHON
ounocdepsl e TeJIbHOCTH)

9.1. |OcHoBBI Boimonusate nonseiii nuka | 1. JIaGoparopnas pabora OK 01
nabopaTopHOit AKCHEPUMEHTAIIBHOTO «OCHOBBI JTa0OpATOPHOIA [K2.1.,
IIPAaKTUKU B HCCIIEA0BAHUSA C IIPaKTUKW. [1K3.1.,
poeCCHOHATIEH | COOJTIOICHUEM MTPaBHIT 2. TunoBsie pacyeTsl 1O [IK 3.2.

BIX JIAOOPATOPUSIX

6e3omacHOro oOparieHus ¢
BEIIECTBAMH U
1a00paTOPHBIM
000py1I0BaHUEM

TEMAaTHKE YKCTICPUMEHTA.
3. 3agauy HA BEIYMCIICHUE
CpEeIHEro 3HaYCHUS
SKCIIEPUMEHTAIBHBIX JaHHBIX,
MOTPEIIHOCTH.

4. IlpencraBiieHue pe3yabTaToOB
JKCIIEPUMEHTA B Pa3INYHON
¢dopme (Tabauua, rpaduxk,
OTUET, JOKJIAJl, IPE3CHTALINS).
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Pe3yabTaTt 00yuenust

OueHOYHBIE MEPONIPUSITHS

OK

9.2

XUMHUYECKUN
aHau3 Mpod BOBI

HccnenoBath XUMHUUECKUNA
COCTaB NMPOO BOBI

1. Tect «CBoiicTBa u cocTaB
BOJIBI.

2. 3ananue «XuMUYECKUM
COCTaB BOJIbBI, THIT BOABI 1
CHOCOOBI €€ MPUMEHEHUSD (C
HCIIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OPHEHTUPOBAHHEIE
TEOPETUYECKHE 3a/IaHus Ha
COCTaB BOJIBI M CIIOCOOBI
BBIPKEHUS KOHIICHTPAIWHA U
nepecyeT KOHIEHTpalui (¢
MCIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— OuucTKa BOJIBI OT
3arps3HEHU;

— Omnpenenenne pH Bobl 1 ee
KHUCJIOTHOCTH,

— Onpeenenne ;KeCTKOCTH
BOJBI U CITOCOOBI €€
yCTpaHEHHSI.

OK 01
OK 02
OK 07
I1K2.1.,
[IK3.1.,
[IK 3.2.

93

XUMHUYecKuit
KOHTPOJIb
KadecTBa
MPOJIYKTOB
MU TaHH

HccnenoBath XUMHUECKUN
COCTaB MPOJIYKTOB MMUTAHUS

1. Tect «Opranngeckue u
HEOpraHMYECKUE BELIECTBA,
BXOJISIIIIME B COCTAB MPOAYKTOB
TTUTAHUSD.

2. IIpakTHKO-OpUEHTUPOBAHHbBIE
3a/1aHMs 10 KYJIMHAPHOU
TEMaTHKe.

3. JIaboparophas pabora (Ha
BBIOOD):

— OOHapyKeHUE HUTPATOB B
MPOAYKTaX MUTAHUS;

— UccnenoBanue npoayKToB
MUTaHUS HA HAJIU4YUeE yTIIeBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HaJIM4YHME YIIIeBOIOB
(kpaxmaJl, TJIFOK03a, caxapo3a).

OK 01
OK 02
OK 07
[1K2.1.,
[1K3.1.,
IIK 3.2.

9.4

XUMHUYECKUN
aHajau3 1pood
IIOYBEI

Uccnenosats XUMHUUECKUN
cocTaB MPoO MOYBBI

1. TecT mo Teme « XUMHYSCKUH
COCTaB HEOPTaHUYECKUX U
OpPTraHUYECKUX YIOOPECHUID.

2. 3amanue «B3anMocCBs3b

OK 01
OK 02
OK 07
[K2.1.,
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cocTaBa mouBksl, Tin NouBel 1 ee |I1K3.1.,
Ha3HAYEHUS. IIK 3.2.
3. JIaboparophas pabora (Ha
BBIOOD):
— ObGHapy>xeHue
HEOPraHUYEeCKUX MpUMece B
npo0ax MOYBHI;
— Omnpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.

9.5 |HUccnenoBanue HccnenoBath XuMudeckuii | YueOHO-UCCIIEIOBATENLCKUI OK 01
00BEKTOB cocTaB 00bEKTOB OMOChEphl |IIPOEKT B 001aCTH OK 02
orocdepsr Ha IpUMepe MPOAYKTOB UCCleI0OBaHUS 00BEKTOB OK 04

MUTaHUs, BOJbI U TIOYBBI onocdepsr. OK 07
Bo3MOKHBIE TEMBI IPOEKTOB: [1K2.1.,
1. UccnienqoBanme coctaBa TIK3.1.,
MHHEpAIbHON BOJBI U [IK 3.2.

PEKOMEH/IALINH TIO €€
HCIOJIE30BAHHIO.

2. Uccnenosanue
pa3pylIaloniero AeMcTBus
IIPUPOJHOM BOJBI HA
CTPOUTETBHBIE MAaTEPHAIIBI.

3. CocraBieHue IPOEKTa
[BETHHKA/0ropo/ia/cana B
3aBHCHMOCTH OT COCTaBa
MPOAHATU3UPOBAHHBIX MTOYB.
4. CocraBlieHHE
cOaaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEENI0) B 3aBUCUMOCTH
OT COJIeP)KAHUS XUMHICCKHIX
MaKpoO U MUKPORJIEMEHTOB B
MPOTYKTaX MUTAHUS.

5. MccrneqoBaHue KauecTBa
MMATHLEBOI BOJIBI.

6. VccnenoBanue mpod
BOJIOITPOBOAHOM BOJIbI HA
MpeAMET YCTpaHEHUS
’KECTKOCTH.

7. YcTpaHeHHE KECTKOCTH BOJIbI
B CEIBbCKOXO3IMCTBEHHOMN
JICATCIIHbHOCTH.
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