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«Medux 6e3 00601bHO20 NOZHAHUA XUMUL COGEPUICHEH DbINb He MONCEN!. »
M .B. Jlomonocoe

1. TlosicHHTeIbHAS 3aNICKA

Xumus sBisgeTcs GyHIaMeHTaIbHON HayKOH H MOIIHBIM HHCTPYMEHTOM HCCIICIOBAHUS H
MMO3HAHUA TIPOIECCOB B JKHBBIX cHcTeMaX. OHa YCHENTHO OOBACHSIET BaKHEHIIHe MeIIKO-
Onmosormdyeckne 3aKOHOMEPHOCTH Ha MOJCKYIPHOM YpOBHE, pacKpbIBaeT IIPHPOJY
(byHIaMEeHTaIbHBIX SBJICHHIT: (OTOCHHTE3a, IPOIECCOB MeTab0IN3Ma, HacIeICTBEHHOCTH U JIp.
XUMHKH YCIIENIHO CHHTE3NPYIOT BHTAMHUHBI, TOPMOHBI, (pepMEHTHI, JIEKapCTBEHHBIE BeENIecTBa
Pa3IMIHOrO CIIEKTpa JeCTBISL.

braronaps ycrexaMm XHMHH CTajlo BO3MOZKHBIM YCIIENITHO JIEYHTH 3a00JIeBaHUs (KOTOpBIE
paHbIlle CYHTAMICh HEM3ICYNMBIME), HaOMIogaeTcs Iporpecc B 0OTacTH IIPOTE3UPOBAHHS
pa3MIHBIX TKaHEH H OpraHoB (MCKYCCTBEHHas ITOYKa, KPOBE3aMEHHTEIN, KOCTHEIE, 3yOHBIE U
Jpyrue UMIUTaHTHI).

JInds TOHUMaHHS  TPOIECCOB, IPOTEKAIONINX B  OpraHu3MaX, HeoOXO MO
OpPHEHTHPOBAThCSA B 3aKOHAX, YIPABJIAIONINX X0J0M XHMHYECKHX PEaKIil B ;KHBBIX CHCTEMaXx;
MTOHIMAaTh CTPOCHHE U CBOIICTBA XHMHYECKHUX BEIIECTB, YMETh MPOTHO3HPOBATh HX BIHIHHE Ha
OpraHm3M H OKPYJKAIOIIYIO CPey.

1.1 HanpaBjieHHOCTb IIPOrPaMMBbL.
JlanHas JomoJHUTENIbHAS oOpa3oBaTelbHAas MporpaMMa HMeeT eCTeCTBEHHO-HAYIHYIO
HaIIpaBIIEHHOCTb.

1.2 AKTya/IbHOCTH H HOBH3HA

JlaHHBIIl Kypc IIOCTPOEH C OMOpPOIl Ha 3HAHUS M YMEHHS, IOJTY4YeHHbIE YJallUMHUCS MIPH
H3yYeHHH XHUMHHU B OCHOBHOII 11kosie. OCOOEHHOCTh Kypca — ero TeCHas CBA3b C OKPYKAIOIIIM
MHUPOM, MEKIUCIUIUIMHAPHBII XapakTep, CBS3b C 3KOJIOTHei, Ouoiorneii, BajeoloTHeHl H
IPYTUMH HaykKamMH. BoIlpockl, paccMaTpuBaeMble B IIporpaMMe, BBIXOJAT 3a PaMKH
00s3aTeIBHOTO COJIepAKAaHIS, HO B TO K€ BPeMs, OHU IPHUMBIKAIOT K OCHOBHOMY KypCY XHUMHIL.
I[Ipn wu3ydeHHMH JaHHOTO Kypca Hapsay ¢ IpuoOpeTeHHeM JIOMOTHHUTEIbHBIX 3HAHMIL,
COBEpPIIEHCTBOBAHNEM HaBblKa IIPOBEJCHHS XHMHYECKOTO JKCHEPHMEHTa, pa3BHBAaeTCH
CIIOCOOHOCTh CAMOCTOSITEIBHOTO MOUCKA M OIEHHBAHHA HHGOpPMAIIHN, YMEHUS H3JI0KUTh CBOE
MHEHHe 110 00CyK1aeMOMY BOTIPOCY H BBICIYIIIUBATh MHEHUE JAPYIHX.

1.3 Ilesib MpOrpaMMBbi:

- (¢opmHpoBaHHE IIETOCTHOTO BOCHPHATHA XUMHH U €€ TEeCHOH CBS3H C
KU3HEIeATeIbHOCTHIO0 OHOIOTHIECKUX CHCTEM;

- (opMmupoBaHHs yMeHHS OOBSCHATHP OOBEKTHI M IIPOIECCHl  OKPYKAONIEH
JICICTBUTE/IBHOCTH: TPUPOJIHOM, COIHAIBHOMN, KYJIbTYPHOI, TEXHHYECKOH CpeIbl, HCIIOIB3YS
JUISL 3TOTO XMMUYECKIe 3HaHUS;

- pasBuTHE Yy oOyJaronImxcs yYMeHHil pa3ianmdarh (akThl U OIEHKH, CpaBHHUBATbh
OIICHOYHbIE BBIBOJBI, BHJETh HX CBA3b C KpPUTEPUSIMH OIICHOK H CBS3b KPHUTEPHEB C
OTIpeNIeIeHHON CHCTeMOI II€HHOCTeH, QopMyIHpoBaTh M 00OCHOBBIBaTh COOCTBEHHYIO
MIO3UITHIO;

- mpuoOpeTeHHe 0OyJarOIIUMUCS OIBITa Pa3HOOOpPa3HOM JeATEIbHOCTH, TO3HAHHA U
CaMOTIO3HAHNS;

- mpuoOpeTeHHE KIOYEBHIX HABBIKOB, HMEIONIUX YHHBEpCAJbHOE 3HAUEHHE A
Pa3IUIHBIX BHJIOB JEATEIBHOCTH (IIOCTAHOBKH H pellleHHs MpoOiaeM, MPHHSATHS pPelleHH,
MOHCKa, aHaIM3a H 00paboTkn uHGOpMANNH, KOMMYHHUKATHBHBIX HAaBBIKOB, HAaBBIKOB
H3MEepeHHUil, COTpYIHUYECTBA, O€30MacHOTO 0OpaIIeHNs ¢ BellleCTBaMI B TIOBCEHEBHOI KU3HH );



- PacKpBITh MECTO XUMHH KaK HHTEr pHPYIONIeil HayKH depe3 YCHIeHHEe MeXKIIpeIMETHBIX
cBs3eil ¢ husnKoil, dnomorueii, GusnoIOrHei, OHOXUMHUeH, MeIHITHHOIM,

- PpAacKpeITh MECTO XHMHH B o0OeclledeHHH SKOJOTHYeCKOH O0e30MacHOCTH W
0e30CHOBaTEIPHOCTH XeMOo(hoOuH;

- JIOCTYITHO JOHECTH JO CO3HAHHA YYalluXcd IIpeJICTaBIeHHS O IOTEHIHAaIbHBIX
BO3MOKHOCTAX XUMHH.

1.4 3aja4u nporpamMmai:

OO0yuawinme: paciipeHne W yriayOleHHe 3HAHMI MO0 XUMHH; H3ydeHHE METOJI0B U
METOJIMK TPOBENCHUS XHMHUECKOTO SKCIepHMeHTa; (popMHIpOBaHHE HABBIKOB IIPOBEICHUS
XHUMHYECKOTO  SKCIIepUMeHTa; (opMHpoBaHHE  HAaBBIKOB  OGOpPMIEHHS  pPe3yIbTaToB;
(hopMIpoBaHUE HABBIKOB 0€30IaCHOTO H TPaMOTHOTO 00palieHus ¢ BeNleCTBaMH, IpHoOpeTeHne
YMEHHUS HCCIeIOBAaHHS CBOIICTB BellecTB; IMPHOOpeTeHHE HaBblKa pPabOThl ¢ XUMHYECKOM
MoCyoil, 1abopaToOpHBIM 00OPYIOBAaHHEM H HarpeBaTeIbHBIMU IMPHOOpaMU; MpHOOpeTeHHe
HaBbIKa KOHCTPYHPOBAHUS MPOCTEHIINX YCTAHOBOK U MPOBEIEHHS OMBITOB; (PopMUPOBaHIE
YMEHHS MOJIEIHPOBaTh CTPOEHHE AaTOMOB M MOJEKYI HPOCTBIX H CIOKHBIX BEIIECTB;
npHOOpeTeHe YMEHHS COCTaBISITh (OPMYIbl BeNIeCTB, YPAaBHEHHS XUMHUECKHUX PEaKITHil,
pemaTh pacdy€THble U SKCIEPUMEHTAJIbHBbIE 3amaudl; (OPMUPOBAHHE HABBIKOB IOJTOTOBKH
oOyJaromuxcst K IPOeKTHOI IeSITeIbHOCTU U YYaCTHIO B HAYIHO-TIPAKTHUECKUX KOH(epeHITHAX.

PaspuBamomme: pa3BUTHE YCTOHYHBOIO HHTepeca K MHPY BENIECTB H XHMHYECKUX
MpeBpamnieHuil, MOJIETHPOBAHNI0 U KOHCTPYHPOBAHUIO; Pa3BUTHE BOOOpaKEHMUs, BHUMAaHMUS,
MaMATH, JIOTUYECKOTO ¥ MPOCTPAHCTBEHHOTO MBINUICHHS; pa3BUTHE HABBIKOB Y4eOHO-
HCCIIe0BaTEeNbCKOM U MPOEKTHOM JeATeIbHOCTH; Pa3BUTHE CIIOCOOHOCTH K CaMOOIIpeieIeHNTO,
caMopeasH3aiun, peQaeKkcu.

BocnuTaTtelbHbIe: BOCIHTAHHE OTBETCTBEHHOCTH, OEpPEeKHOTO OTHONIEHHA K
MaTepuajiaM H 00OpY/IOBaHHIO, YBaKHUTEIBHOTO OTHONIEHHS K OKPYKAIOIIMM; BOCIHTAHHE
HaBBIKOB OpTaHM3aIUU pabodyero MecTa; BOCIIUTaHHE YMeHHS paboTaTh B I'PYIIIe; BOCIHTAHUE
YMEHHS I0BOJAUTH Ha4aToe JIel0 A0 KOHIA.

1.5 Oram4yuTeIbHAS 0CO0EHHOCTH MPOrPaMMBI

Bompmias dacTe BpeMeHH Kypca OTBelleHA HAa NMPAKTHYECKHE 3aHATHS, I1eJIb KOTOPBIX,
Hapsjly C pa3BUTHEM HAaBBIKOB IIPOBEJICHHS XHMHIYECKOTO SKCIIEpHMEHTa CIOCOOCTBOBAThH
(OpMIPOBAHUIO B YHANTHXCS KaUECTB HCCIIEI0BATES.

1.6 IL1anupyeMble pe3yJabTaThI 00y UeHHS:

Caymateis, OCBOUBIINI IPOTPaMMY JIOJIZKEH:

3HATh:

= BaKHEHIIe MOHATHS XUMHH, HOMEHKIATYPy OPraHHYeCKHX U HEOPraHHIeCKUX
BelllecTB, XUMHIIECKIE (POPMYIIBI U YPaBHEHNUS;

= OCHOBHBI€ TI0JIOKEHHS TEOPUHU IEKTPOIUTHYECKOM TICCOITHAIINN;

= OCHOBHBIE 3aKOHOMEPHOCTH pa3JIHMYHBIX PAaBHOBECHBIX IIPOIECCOB (KHCIOTHO-
OCHOBHBIX, T€TEPOTEHHBIX, OKHCIHTETHHO-BOCCTAHOBUTEIBHbIX, KOMILIEKCOOOpa30BaHIe), B TOM
YHUCIIe B KHUBBIX OpraHU3Max;

= COCTaB H CTPOEHHE BaKHEMIINX XUMIYECKIX BEIIECTB, a TAKKE HX CBOIICTBA;

= OCHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKHX PEaKIUil: TUIIbI, YCIOBHS MPOTEKaHUS,
BIIMSHHE PA3INIHBIX (PaKTOPOB HA UX CKOPOCTh U HAIlPaBJICHHE;

= KauyeCTBEHHbBIE PEAKI[HI HEKOTOPHIX HOHOB;

= crocoObl BhIpaKeHIs KOHIIEHTPAIIUil H IPUTOTOBIEHUS paCTBOPOB;

= 0COOEHHOCTH CBOICTB KOJUIOMIHBIX PACTBOPOB H JUCIIEPCHBIX CHCTEM;

— BH/IBI [IOBEPXHOCTHBIX SBJICHHIL.

YMETh:



= IIPOBOJHUTDL XUMHYECKUI SKCIICPHMCEHT C HCIIOJb30BAHHEM Ha60paT0pH01"0
060pyﬂ03am151, XUMHUYECKOHI IIOCYIBI H pa3JIMIHBIX BEIICCTB,

— IIPpOBOJHUTDH Haﬁmo,uemm 3a IIPOTCKAaHHEM XHMHYCCKHX peaK]_IHﬁ H Jejaartb
000CHOBAHHBIE BBIBO/IbI,

— IIPpOH3BOJHTDb (1)H3PII(0-XHMI»H€CKH€ H3MEPCHHA, XapaKTCpPH3YIOIIHE CBOIICTBa
pacTBOPOB, CMECEN U JIPYTHUX BEIECTB;

= MIPOBOJMTH pacueThl Ha OCHOBEe XHMHUECKHX (GOpMYT H YpaBHEHHIH XUMHYECKHX
PpeaKIuii;

— OCYHICCTBIIATh CaMOCTOSATEIBHBIN TIOHCK IIH(i)OpMa]J}IH C HCIIOJIB30BaHHEM
Pa3sIMIHBbIX HCTOYHHKOB,

= HCIIOJIb30BAaTh KOMIIBHOTCPHBIC TCXHOJIOTHH LA 06p360TKII H IIpEACTaBICHHA
XHUMHYECKOI HH(OpPMAIIIH;

=— AHAJTH3HPOBATD ITOJIYICHHBIC 5KCIICPHMCEHTAIBHBIC JAHHBIC H JICJIaTh BBIBO/IBI,

— IIPEIACTaBIATE PE3YIIbTAThI cBoeil JEATCIIBHOCTH,

— HCITOJIB30BaTh HpHOﬁpeTeHHHe SHaHHd H YMCHHI B HpaKTII':IeCKOﬁ JEATEIbHOCTH
H HOBCB,I[[—IeBHOfI JKH3HH, B T.9. 11 Kpl].TIItIeCKOﬁ OIIEHKH IIH(i)OpMaIHIH.

BIaJdeTh:

— HaBbIKaMH IIPHTOTOBJICHHA PACTBOPOB,

— HaBBIKaMH 06Hap}’)KeHIIH HOHOB B pacTBOpax;

— HaBbIKaMH pacdYCTa KOHLHCHTPAIlHH BEIICECTB B pacTBOpax,

=— HaBbIKaMH OIIPCICIICHH A (i)IISIIKO-XHMHerCKHX IIapaME€TpPOB KHUIKHX CPEI,

— METOdaMH H cIioco0aMu OUYHCTKH PacTBOpPOB,

— HaBBIKaMH II,IEBHTII(i)Lﬂ{aHIHI JUCIICPCHBIX CHCTEM.

1.7 Bospact rpynnbl oOyYalIIHXCS M CPOKH peaJH3alUH JOMOJHHTeIbHOMH
00pa30BaTeIbHOI POrPAMMBI

IIporpamma paccuntana Ha ydamuxcs 16-18 ner, yuanmiecs CIIO u peasmsyercs 3a 72
gaca.

1.8 ®opMbI H peKUM 3aHATHH

@opma 00yIeHHS — OYHAas.

3aHATHA MPOBOJATCS B BHUJIE JEKIIHil, COBMEIICHHBIX C MPAKTHUYECKUMH 3aHATUAMH I
TOJBKO MPAKTHYECKUX 3aHATHI C UCIOJIh30BAHUEM KEHC-TEXHOJIOTHII U MPOEKTHOTO MOJIX0/1a K
00yUeHNUIO.

ITepuojt oOyueHms — 6 Mecsq1ieB, 1 pas B HeJlelmto 110 3 akaJieMHIeCKHX Jaca.

3anatus cooTBeTcTBYIOT CII 2.4.3648-20 "CaHuTapHO-3ITHIeMIOJI0THYECKIEe

TpeboBaHUS K OpTaHU3AITIAM BOCIIHTAHUA U 00yIeHHS, OTJbIXa H 03/I0POBJICHHS JIeTeil

u Mosoaexu" or 28.09.2020 Ne 2

1.9 BelgaBaeMblil JOKYMEHT:
Ceprudukar.



2.

2.1 VuelOHbIH IAH

COJEPKAHWE NPOI'PAMMBI

4 CaMocrogrens | Ilpomexyroun
g AYIHTOPHRIE 3aHATHA, HaC. Has padoTa, ag arrecTamms
& qac. (1IpH HATHIHIT)
B
Haumenosanue 2 ﬁ = = = &
g =1 z o
KOMITOHEHTA IIPOrpaMMBEI § I S ZE|e = S a (| =2 ES = =1
z 4 = g o E B oo = <= = )
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z e 5 [gEg ES|8ggd * |sgg = | §F
a0 o' g
= ElE | F ) i
1 | Brenenne 1 1 1
2 | PaBHOBecHe B pacTBOpax 26 26 7 20
3 | KommHraTHBHEIE CBOIICTBA PACTEOPOB 12 12 4 8
4 (Duam{cnv-mmmecx}[e OCHOBEI [IOBEPXHOCTHRIX 2 12 4 8
ABJEHUIL
JammuTa
5 | IlpoexTHas i copeBHOBaTEMBHAS IEATETHHOCTE 21 21 18 TMPOEKT 3
a
Hroro: 72 72 15 54 3
2.2 KaaeHmapusli yueOHBIl rpadui
IlopsaakoBbTe HOMepa MecAIeB 00VIeHHS
HanmenoBanne ROMIOHeATa MPOTPaMMBbI Bceero wacon
1 2 3 4 5 6
BeeneHue JI1L 1
PapnoBecHe B pacTBopax N3 TI8 JI4 TI8 1112 26
Komratuessle cBoiicTBa pacTBOPOB. 3 II6 112 12




DU3HKO-XUMIMECKHE OCHOBB! HOBEPXHOCTHBIX SBICHHIT JI3 116 JI1 112 12
TIpoekTaas 1 cOpeBHOBATE/IBHAN JCATEIBHOCTD g 1112 21
Hroro: 12 12 12 12 12 12 72




2.3 Y4eOHbIe pa3aenbl

HaumeHnoBaHie
pasJieioB/TeM

Copepxanne yieOHOTO MaTepuaia

BBenenue

Jlexknun

YeoBeK ¢ XUMHYIECKOI TOUKH 3PCHHA.

Tema 1.

PaBHOBecHe B pacTBopax

Jlexknmun

Boja-yHuBepcanbHBIll pPacTBOPUTENh, YHHUKaJIbHBIE CBOICTBA BO/IBL
Knaccudukamnus pactBopoB. VcTHHHBIE W KOJUIOHJIHBIE PacTBOPHI.
PaBHOBecHBIE TIporiecchl B pacTBopax. OOMeHHbIE peakiluu B
opraHu3Me gesnoBeka. I 'omeocTas.

HpaRTquche 3AHATHA

B pamKax mpakTHYECKUX 3aHATHI CIyIIaTeIn:

H3YYalOT IIpaBmwiIa paboTel ¢ 00OOpydOBaHHEM U
0e30MacHOCTH;

HCCIIEAYIOT (PH3UKO-XHMHYECKIE CBOIICTBA BOJBI H PaCTBOPOB;
pelarT KadecTBEHHBIE U KOIHYECTBEHHBIE 3aJlaul Ha OIpejelleHne
cocTaBa pPacTBOPOB (BKITIOYAs aHAIHTHYECKHE PeakI[HH OOHapyKeHHS
Pa3IMYHBIX HOHOB);

H3Y4YaroT CIIOCOOBI IIPUTOTOBICHHA PACTBOPOB,

TEXHHKY

HCCIASNYIOT BIHAHHE pPasIHIHBIX (aKTOpOB Ha paBHOBECHBIE
MIPOIIECCHI.

Keiich (mpumoxenme 1)

Jlexknmun

DIeKTPOIUTH B HeTeKTpoauThl. Jud¢dy3us. Ocmoc. OcMoTHIECKOE
naBieHue. TemmnepaTypa 3aMep3aHis H KUIIEHUS PaCTBOPOB.

HpaRTlmecmz[e 3aHATHA

Tema 2.
Kb B pamKax MpakTHYeCKUX 3aHATHI CITyIIaTeIH:
CBOICTBA PACTBODOB BBITIOJIHSAIOT JUCTUUIAITUIO PACTBOPOB;

ONIpeNe/IIoT TeMIlepaTypbl KHIIEHHS M 3aMep3aHHus pPacTBOPOB
Pa3IMYHON KOHIIEHTPAIIHH;
HCCIEAYIOT OCMOTHYECKOE JaBICHHE pPa3IHYHbIX pacTBOPOB U
OHOJIOTHIeCKUX Ccpel.
Keiico (mpuioxenue 2)
Jexnun
JucnepcHeie cucteMsl. Kiaccudukaris, oCHOBHBIE CBOHCTBA.

g ’ IloBepxHOCTHBIE SBIACHUSI. VX poilb B  KH3HEACATEIBHOCTU

eMa 3.

DH3UKO-XHUMHYECKHUE
OCHOBBI ITIOBEPXHOCTHBIX

SIBJIEHHIT

OpraHu3MOB. C’IpOGHLIe H CBOIICTBA KJIETOYHBIX MeMﬁpaH. Tkanu u
OHOCHCTEMBI OpraHH3Mad KaK JUCIICPCHBIC CHCTCMBI.

HpaRTqucm{e 3aHATHA

B pamkax mpakTHYeCKUX 3aHATHIl CIyIIaTeIn:

HCCIEAYIOT pa3IH9IHbIC JUCTICPCHBIE CHCTEMBI;
OTIPEIeIIIOT OBEPXHOCTHOE HATSIKCHUE;
HU3YJaroT aJICOPOITIOHHBIE MTPOIIECCHI.

Keiico (mpunoxenue 3)

IIpoexTHas u

IIpuMepHBIe TeMbI IPOSKTOB PUBEICHBI B 11.4.




COpPEeBHOBATEIbHAS Keiico (mpunoxenue 4)
JIeSITEIIBHOCTh

3 OPTAHMBAIIMOHHO-IIEJAT' OI'HYECKHE YCJIOBHA

3.1 MaTepHuaibHO-TeXHHYECKOe oDecliedeHH e

OOydueHne TPOBOAUTCA B CHENHATH3HPOBAHHBIX AaYIUTOPUSX C HCIOJIb30BAaHHEM
COBPEMEHHOTO 000pYIOBaHHUS.

Jlns mpoBeneHHs 3aHATHH HeoOXOJMMO: UWHTEPAKTHBHAas M MapKepHas JOCKa,
XUMHYecKas mocyia (MepHble KoJIObl, MepHble NMUMETKH, IMpoOupku, damku Iletpu u mp.) u
XHMHYeCKHe PeaKTHBBI, TabopaTopHOe 000pyI0BaHNE (MHKPOCKOII, TEPMOMETD, 3TEKTPHUECKUE
IUTHTKH, aHATUTHYECKHE BEChl, HOHOMEp, CIEKTPO(MOTOMETpP, MOTEHIMOMETp, TEH3HOMETP,
cTaTarMOMeTp, KOHIYKTOMETp, BoJsiHas OaHs U JIp.), KOMIBIOTEPhI WIH HOYTOYKH, pa3JaTOYHbIIH
MaTepual.

3.2 Y4ebHO-MeToAHYecKOe H HHPOPMAIIHOHHOE odecIevdeHHe 00y UeHH S

CHOuCcoK JIUTepaTyphl

1. Anexcuuckuii B.H. 3aHnMaTeIbHbIe OIBITHI 0 XUMHH, - M.: Xumug, 19935.

B Epemun B.B. Xumus: YriyGrnennsiit ypoBenb: 11 kimacc: yaeOuux/ Ilon. Pen.
JIyauna B.B. — M.: JIpoda, 2020.

3. I'pocce 3., BaiicManTens X. XuMus A1 100003HaTeIbHBIX. — JL: Xuvus, 1985.

4. 3enennd K.H. Xumnsa: yaeOHHK JUid Me1.BY30B.. — CII0, Cren. JIuteparypa, 1997.

5. Cnecapes B.II. Xumus: OCHOBB XHUMHH JKHBOTO: YueOHHK jia By3oB. CIIO:

Xummizaat, 2000.

6. Opumanri M. Xumud B neiicteuu. M.: Mup, 2008. —B 2-x T.

7. T'op6ynoBa T.C. Xumus Bokpyr Hac. - OMck: 3gatensctBo OMI'TIY, 2000.

8. Tonpademsa M. I'. Xumus u obmiectso. - M.: Mup, 2005.
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OOyuaromuecs MOTYT TOJIb30BaThCS JOMOJHHUTEIBHON JIUTepaTypoil M HHTEPHET-

pecypcami.

3.3 MeTogn4yecKkue MaTepHaJIbl

3aHATHE COCTOHUT W3 TEOPEeTHUEeCKOil M TpakTHieckoil wactu. CHadvana IperojjaBaTelb
OOBSACHAET OCHOBHBIE IIOHSATHS B BHJIE HWHTEPAaKTHBHON JeKiuu. I[IpakTHYeckne paboTHI
3aKpeIUIIIOT TOMyUeHHbIe 3HaHHA. KelfiCOBBII W HrPOBOIl MOJIXO0J] OOJIErvdaroT BOCIPUATHE H
YCBOCHHE CJI0KHOTO MaTepHaa.

IMopstox paboTHI Ha 3aHATHH BKIIOYAET STAIIBI:

e  BOBJCUCHHE

e  IIOCTAaHOBKY 3aJadl

e  HEMOCPEJCTBEHHYIO PaboTy

e  JIOCTIDKEHHE IeJIH

e  pedaexcus.

3.4 KagpoBoe odecrieueHHe 06pa3oBaTe/ IbHOI0 MpoIecca



K mpoBelieHHIO 3aHSATHII TIPHBJIEKAIOTCS CIEIHATUCTHI, oOIajaroniue HeoOX0IHMBIMU
KOMITETEHITISIMH B 00JacTH HeopraHHIecKOi, aHaJIHTHIeCKOMH, (hH3HUSCKOH M KOJUIOMIHOM H
OpraHHYeCKOMN XUMHH.

3.5 TexHonornu o0yueHHs

IIpu

00yUeHuUs:

OpraHu3aliHl yer6H01"0 IIponecca HCIIONB3VIOTCA CICAYIOIIHE TCEXHOJIOIHH

I/IH(i]OPMB,IIHOHHO-KOMM}’HIIKEHIHOHHI)IB TCXHOJIOI'HH,
TEXHOJIOI'HA PasBHBAIOIICTO 06yerHHH;

IIPOCKTHBIC TCXHOJIIOTHIH,

TEXHOJIOI'HA HHTCT PHPOBAHHOI'O 06y‘IeHIIH.

HpII 3TOM OCOOBIIT AKICHT IC/IacTCA Ha IIPAaKTHYCCKYIO JCATCIIBHOCTDh cnymaTeJIeﬁ.

4

KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMH ITPOI' PAMMBbI

HToroM pe3ylnbTaTOB OCBOCHHS IIPOTpaMMbl CTaHET IIPOEKTHAS JeSTelTbHOCTb.
OofyuarommuMces IpeiaraeTces padoTa MaJbIMU I'PYIIIaMH HaJl CBOUM MIPOSKTOM.

Templ MpoOEeKTOB MOTYT OBITh MpPe/UIOKEHBbl Kak IearoroM, Tak U oOydJaromumcs B
paMKax JIaHHOII MporpaMMBbl. B KaduecTBe mpuMepa MOTYT OBITh PACCMOTPEHBI:

20! DRLT D e LM B b

10.
Ll
12.
13.
14.
15

DIIeKTpoJIN3 (co3/1aHue MMOKPBITHIL IWIN PaCTBOPEHHE METAIUIOB).
SnekTpodopes (Kak crocod TOUETHOI I0CTaBKHU JIEKAPCTB).
HccneoBanus pa3IMIHOMN IPHPOIbI KAMHEOOpa30BaHMUSL.
HccnenoBanie MpoHUITAEMOCTH KIETOYHBIX MEMOpaH.
VHuBepCcaIbHOCTh KOJUIOHMIHOTO COCTOSHHUSL.

OuncTKa BEIIECTB.

JloOpoKkadecTBEHHOCTh U JI00POIIOUTHHHOCTD JIEKapCTB.

Uro mbl meeM? Ilepnoanyeckas cucTemMa B BOjie U OPraHH3ME.
TTosmmMeps! ¢ H303TIEKTPUIECKO TOUKOM.

Beinenenne JIHK.

«CMpbIBaiics!» WIN KaK IPaBUIBHO MBITh TAPEIKH.

«3eneHast XIUMUSD).

buopa3znaraemeie HOJIUMEPHI.

BesomacHag AmetutHas JloOaBKa.

Bcé nmemo B mponopIm: s U JIEKapcTBO.

I[BMOHC'IpaIJIIH PE3YIIBTAaTOB HpOBKTHOﬁ JCATCIIBHOCTH - 3alllUTa B BHAC IMPC3CHTAIIHHI
HJIH IIPOBCIACHHEC KOH(i)epeHLHIH.

Tanbl pealn3allHil MPOCKTa: BBCICHIC B HpOﬁJIeMaTHKy, [IOJITOTOBHUTEIBHBII (,IUIH

YTOYHCHH

YCJIOBHI), pealM3alHOHHBIN (IIPOBEACHHE JKCIIEPUMEHTOB), SKCIEPTHBIN

(obcyxneHne pe3yabTaToB), pedIeKcus.



JOPOKHAA KAPTA MOAYJIA

ILnaaupyeMblit
ITan padoThl Iean Onuncanme Py
pe3yabTaT
ObocHOBaHIE
[IpucBoeHue 3a1a4u
Beenenue aKTyaTbHOCTH BBenenue B -
. Kefica, BBIOOD
paboThI HaJ 3a1adeit Mpo0IeMaTHKY
= HarpaBIeHHs paboThI
Kefica
. | OmpeneneHne 3a1aHHBIX
Anami3 cobpaHHoOIt P
XapaKTePUCTHK JUTS
" uHpopMAaIUU 1
[ToaroroButenbubiil | [logbop MaTrepuanoB OCYIIECTBICHUS
He0OX0IMMEBIX
n1abopaToOpHBIX
PEaKTUBHI. .
HCCIIeTOBAHMIL.
Ilomydenue
. IIpoBenenue JlocTiKeHue e 1
Peanmu3anmoHHbIll | HKCHEPHUMEHTaTbHBIX =
HKCIEPHMEHTA 3aj1a4 Kefica
JTAHHBIX
KoMmmyHHKanus ¢
3KCIIEPTHBIM [Tomy4yenHas
coo0mIecTBOM ObcyxeHne SKCIIepPTHAs OIICHKa,
OKCHepTHBIIH IIpoBepka pe3yabpTaToB paboTHI, JI0Ka3aTelbCTBO
BBITIOJTHEHUS pedexcus MPaBIIBHOCTH

y'C}IOBHﬁ KOCBCHHBIM
METOJOM

BBITIOJTHCHH A p8.60TbI




IIpunoxenue 1

Keiic: «/lexapcmeo o151 komay (2 4aca)

KaTeropus keiica: 6a30BbIil.

Mecto Kelica B cTpyKTYpe ™Moayasi: Tema 1 «PaBHOBecHA B pacTBOpax».
DKcliepuMeHTalnbHAas IMpoBepka 0a30BbIX 3aBHcHUMOCTeil. [IpHoOpeTeHne SKCIepHMEHTaTbHBIX
HAaBbIKOB.

MeTtox pabdoThl ¢ KeiicoM: TabopaTopHasg padoTta.

IIpobaemuasi cutyanusi: Y bopu 3a00ies1 KOTeHOK. Y HEr0 €cTh CyXOe JeKapcTBO N
ero KOHIIEHTPUPOBaHHBIN pacTBop. OmHaKo, TepameBIHUeckoe M Oe3omacHOe ISl KOTeHKa
neiictBue OyneT WHMeTh JIMIIb pPAacTBOpP MeEHbIIeH KOHIeHTpamuu. bope HeoOXomMo
MPUTOTOBHTh PACTBOP HYXKHON KOHI[eHTpanuu. CKOJIBKO BOIbI €My HEOOXOIUMO JUISL 3TOTO H
KaKyio Maccy (IIOTHOCTh) Oy/ieT HMeTh JaHHBIH pacTBOP?

Ilemarorn4eckasi CHTY Al is:

EcrecTBeHHBIE HAYKH:

* SKCIIEpUMEHTAIbHOE HCCe0BaHNEe CBOIICTB pacTBOPOB.

HHudopMaTiKa U TpPOrpaMMUpPOBaHHE:

* COCTaBJICHHE IIPOTPAMMBI JUI OBICTPOTO OTIpe Ie/IeH s KOHIIEHTPaIlHil BEIeCTB.

Ilongrug:

* pacTBOp, PaCTBOPUTENb, PACTBOPEHHOE BEIIECTRO;

* KOHIIEHTpaIms (MoJsipHas, MaccoBasi KOHIIEHTpAIHs, THTP);

* HACHIIIEHHBIII pacTBOP, MpeeIbHas PaCTBOPHMOCTb.

IIpuBsi3Ka K NpeIMeTHBIM 00/1aCTAM 3HAHHA:

XuUMHS: HeOpraHn4ecKas H aHATHTHIeCKask XUMHUSL.

HHudopMaTKa 1 IporpaMMUpPOBaHHE: CO3/IaHNE MaTeMaTHIeCKO MOJIeI pacTBOpa.

IMenn keica:

O6pa3oBaTeabHas:

®* TeXHOJIOI' MM ITPOEKTHPOBAHHS;

® [IpOBepKa KOHIEHTpaIliH;

= cioco0BI M METOIMKH MPUTOTOBJICHUS PacTBOpa JIeKapCcTBa 3aJaHHOH KOHIICHTPAITHN.

Ilnanupyemblid pe3yJabTar:

" HAYIUTHCS IPUTOTABINBATh PACTBOP 3aJaHHOI KOHIIEHTPAITHH.




Keiic: «Kmo ecmov kmo?» (6 4acos)

KaTeropus keiica: 6a30BBIil.
Mecro Keiica B cTpyKTYpe Moayasi: Tema 1 «PaBHOBecHS B pacTBOpax».

DKcliepUMeHTalbHAs TMpoBepka 0a30BBIX 3HaHWil. IlpmoOpeTeHHe SKCIEPHUMEHTAIBHBIX
HAaBBIKOB.

MeTtox paboThl ¢ KelicoM: TabopaTopHas paboTta.

IIpo6aemuast cutyamus: Kak-1o B roctsx bops 3amHTepecoBaics KpacHBOI BelHIIEH,
cTosiBIIeH B KaOuHeTe y mammuoro apyra aanu Hrops. Takue cTekidmiedku... A BHYTPH —
pa3HOIBETHBIE KUIKOCTH. [lepeBopaunBaentb... A TaM emIé U My3bIPUKU HIN OJECTKH MaJaroT..
U TyT 5Ta mpenecTs BeLUIETENA U3 PYK H pa3duiack o Kpail crona... M Tyt 3amen asas Hrops...
Ho oH He pyraics, a TOJIbKO MOMPOCHT IMOMOYb €My CleJaTh MOX0Kyr0 Oe3nenymky. Uro ams
3TOTO HYKHO?

Ilemarorn4eckasi CHTY Al is:

EcrecTBeHHBIE HAYKH:

* SKCIIEpUMEHTAIbHOE HCClIe0BaHNe CBOIICTB H COCTaBa PacTBOPOB.

Ilongrug:

* Ka4eCTBEHHBIII COCTaB

*» 00HapyKeHIe HOHOB

* aHAMTHYeCKHiT 3 (eKT peaKiTuu

IIpuBs3Ka K IpeMeTHHIM 00.,1aCTAM 3HAHUA:

XuUMHS: HEOpraHn4ecKast H aHaIUTHIECKask XUMHUSL.

IMenu keica:

O6pa3oBaTeabHas:

® TEXHOJIOTMH IIPOEKTHPOBAHUS;

= cI0cO0BI M METOTUKN 0OHAPYKEHUS HOHOB.

Ilnanupyemblii pe3yJabTar:

= rpaMOTHas paboTa C pacTBOpPaMHU;

= OCBOEHHUE peaKinil 0OHapyKeHNS HOHOB.




IIpunoxenue 2
Keiic: «Knemxa, mot mam sxcuea..?» (2 4aca)

KaTeropus keiica: 6a30BBIil.
Mecto keiica B cTpYKTYpe MoayJsi: Tema 2 «KoJumMraTuBHbIE CBOIICTBA PacTBOPOBY.

DKcllepUMeHTalbHas IMpoBepka 0a30BeIX 3HaHWil. IIlpmoOpeTeHHe SKCIIEPHMEHTATBHBIX
HAaBBIKOB.

MeTtox paboThl ¢ KelicoM: TabopaTopHas paboTta.

IIpobaemuasi catyanusi: Kak xieTka noiaydaeT mutauue? Yto OyaeT, eci oHa MomaaeT
B (pU3MOIOTHYIECKHII pacTBOp WINH B MOPCKYI0 BOIy? A eclIH B arpeccuBHyr cpeny? Kak
TOTOBAT BHYTpUBeHHBIE YKOJIbI? [[louemy? Kak BbUIEUHTh THOIHYIO paHy?

Ilemarorn4eckasi CATY Al As:

EcrecTBeHHBIE HAYKIL:

* SKCIIepUMeHTAJIbHOE HCCIIeIOBaHHEe CBOVICTB KJIETOTHBIX MeMOpaH

Ilongrug:

* 0CMOC H OCMOTHYECKO€ JJaBJIICHHE

* JIA3MOJIH3

* TeMOJIH3

IIpuBsi3Ka K NpeIMeTHBIM 00,1aCTAM 3HAHHA:

XuMUS: HeopraHudeckast U o0Iast XUMHSL.

IMenu keica:

Oobpa3soBarebHasA:

= TEXHOJIOTHH IPOEKTHPOBAHNUA (3aMbICel-peann3aIis-pedaekcs);

» MEXaHU3M KIETOYHOI0 MUTAHHS U YIAIEHUSI «OTXOI0BY.

ILnanupyemblid pe3y/abTar:

® TOJTyYeHHEe MPeICTaBIeHHII O SBISHHH OCMOca U €ro 3HAUeHHH JUTS OHOCHCTEM.




IIpunoxenue 3
Keiic: «Cmpannas oonesns Hotomona u eepcus ompaenenus Hanoneonay (8 4acos)

KaTeropus keiica: 6a30BbIil

Mecto Keiica B cTpyKTYpe Moayiasi: Tema 3 «ODHU3UKO-XUMHYECKHE OCHOBBI
MMOBEPXHOCTHBIX SIBJICHHIl». DKCIIEpUMEHTadbHas MpoBepka 0a30BbIX 3HaHMIl. [IpnoOpereHue
HKCIIEpHMEHTAIBHBIX HaBBIKOB.

Metox padoThl ¢ KelicOM: METOJ[ NHIIUJICHTOB

IIpo6aemuass curyammsi: Hesamoiro 0 cBoero matujecsatiwietus lcaak HproTon
cepbe3Ho 3aboien. IlpuunHy 6ole3HH yCTaHOBHTH He yhaidoch. K cdacTeio, uepes rojl YUeHbIil
mompaBmwics M Tpokuwl eme 33 roma. MHoOro et cmycTs Boiockl HploToHa ObLIH
IIPOAHAIM3UPOBAHbI TPYIIIION HccienoBareieil. OKa3aloch, YTO OHU COJAEpKalId pTyTh B 15 pa3s
BBIIIE HOPMBEI.

ITonobHoMy aHanmu3y ObUIH IOJBEPrHYTHI Bojochkl Hamoseona BonamapTa, B KOTOPBIX
ObL1a 00OHapyKeHa MOBBINIEHHAS KOHIIEHTPAIIUs MBIIIbsIKA, JOCTATOUHAS JUISI OTPaBICHUS.

Kak sa1p1 monagaroT B opranusm? Kak ux BeiBecTu?

B Hactosmiee BpeMst 00bsicCHEHHE TPUIHHBI 0071e3HN HbI0TOHA U BEepOSTHOTO OTPaBIICHHS
HanoneoHna cienyer paccMaTpuBaTh KaK BepCHH, OCHOBAHHBIE Ha OJHOM (DH3HKO-XHUMHYECKOM
SABJICHNU. OTO SBIIEHHE XapaKTepHO I MHOTHX BENIeCTB, B T.4. yriepoja. M3ydmre 31O
ABJICHIE W COCTaBbT€ KapTy pPAacIPOCTPAHEHHOCTH H 3HAYEHHS STOrO SBJICHHUS B IPHPOJE,
MeJHIINHE U TEXHUKE.

Ilenaroruveckasi cutyanusi: ccienyercs sBiIeHHE afcopOIi, KOTOPOe OTHOCHTCSH K
IIOBEPXHOCTHBIX SBIECHHSM H IIHPOKO HCIOJIB3YETCS B TE€XHHKE, MEIHIIUHE U ITOBCEIHEBHOI
JKH3HIL

Ilepen oOydgaronmMcss CTaBHTCS 3ajlada BBISBUTH IIpOIlecChl  ajicopOnuu B
Mpe/UIoKEeHHBIX cuTyarusx. [locie chemaHHOro BbIOOpA JUIS BBIMOIHEHHS IIpOeKTa UM
MPEeJICTOUT H3YIUTh OCHOBHBIE 3aKOHOMEPHOCTH 3TOro (DH3HMKO-XHMHYECKOTO Ipolecca H
OTBETUTH Ha BOIIPOCHIL:

- B YeM COCTOMT SIBJICHHE a/copOImm?

- KaKHe BUJIbl 1 MEXaHU3MBI aJICOPOITHH CYIIECTBYIOT?

- KaK OIpeJeTNTh Pe3yIbTaThl aAcopOIIIN SKCIIEPUMEHTAIBHO?

- B KaKuX 00JacTsAX MPUPO/IbI, MEAHIIUHBI U TEXHOJOTHH IMPOSBISIOTCS aJICOPOITMOHHbIE
IIPOIIECCHI?

I'mybokast mpopaboTka  JAUTEpaTypHBIX JIAHHBIX IO TeMe U  IIPOBEICHHUE
3KCIEPUMEHTAIBHON pabdOoThl MO3BOMUT OOyJarOIIUMCS IOIYYIHTh HAayIHOE IpeJICTaBICHHE O
mporieccax ajacopouum u pa3padoTaTh KOHEUHBIN MHPOAYKT — KapTy paclpoCTpaHEHHOCTH
SBJICHUAL.

IIpuBsizka K TpeIMeTHbIM 00JacTSM 3HAHHSA: XUMHSA, OHOJIOTHS, aHATOMIS,
(bapMarst 1 MeIUIIHA.

Ilen mpoekra:

Mupogo33penueckan: TOHHMaHHE OCHOB XUMHH JUIS H3Y4eHHS (PU3HKO-XUMHYECKHX
MpOIECCOB M BO3MOJKHOCTH HX HCIOJh30BAHUSA Ui pelleHus MNpOoQIIbHBIX MEIUKO-
OHMOIOTHYECKHX H TEXHOJOTHYECKUX 3a/1ad.

OoépazoéamensHas: OCBOEHHE TEXHOJOTUH IIPOEKTHPOBAHUS (3aMbicell-peann3alis-
pedrekcus); NpUMEHEHHE METOJOB HaOMOJeHHS H IOCTAHOBKH  (DH3HKO-XUMHYECKHX
HKCIEePHUMEHTOB; HHTepPIIPeTaIlis MOTyIeHHbBIX Pe3y/IbTaTOB U (hOpMyIHpOBaHHUE 3aKTI0UCHIUS

Ilnanupyemble pe3yabTaThl MNpOeKTa: I[OJNYYEeHHE IIPEACTABIEHUII O SBIEHHU
aJicopOIUU M er0 3HAYeHUH.



IIpunoxenue 4
Keiic: «Kamenerowjuii uenoser» (18 yacon)

Kareropus kefca: IpoJBUHYTBI.

MecTto Keiica B cTPYKType Moxy.si: «IIpoeKTHas 1 cOpeBHOBATEIbHAS JAEATEIBHOCTDY.
Pa3paboTka u 3aniuTa mpoeKTa.

Metoxa padoTsl ¢ kelicoM: MeTo 1 IPOEKTOB.

IIpo6aemuast cutyamus: Y Tetu Jlamm Hadaauch 601 B HOSCHHYIHOI oOmacTi. JloKTOp
MOCTABII JIMarHO3 «KaMHH B IMOYKax». MoOKHO 11 moMoub TéTe Jlame n30aBUTHCS OT HUX 0e3
XHPYPrU4ecKoro BMeENIaTeIhCTBAa M UYTO €l MOKHO IMOCOBETOBaTh, YTOOBI 3TOTO HE OBLIO
BIIpeab?

Ilemarorn4eckasi CATY Al isi:

XuMHI

* U3y4eHHe YCI0BHil (popMHUPOBAHUS OCATKOB (KaMHeil)

* H3yYEHNE XHMIYEeCKOTO COCTaBa

* MapaMeTphl, BIHSIONINE Ha 00pa3oBaHHe U pacTBOPEHHE 0CaIKOB

Menurusa ((hH3H0I0THS )

* KJI1accu]uKaIus Ipupo bl KaMHel

* CIIOCOOBI y/IaIeHUs KaMHeiH

Tlongrusg

* TeTePOreHHOe PABHOBECHUE

* 0CaZoK

* IPOM3BEIEHHE PACTBOPUMOCTH

* KOMIUIEKCHBIE COEIHHEHUS

* JKECTKOCTh BOJIBI

IIpuBsA3Ka K IpeAMeTHBIM 00.,1aCTSIM 3HAHANA:

XUMHS: aHAINTHYECKas U OpraHnIecKas XHUMHS

Menmmaa (bu3Homorus):

- MeTaboIN3M

- U3yueHHe MPHPOJIbl KaMHE0Opa30BaHI

Ienu keica:

IIponykToBas:

= MOJIy4EHIE PacTBOPA, PACTBOPSIONIETO KAMHH B MTOYKAaX.

= MOJIydeHHe PeKOMEH IAIHI [ IpeI0TBpalleHns 00pa3oBaHisl KaMHell B TIOUKaX.
O6pa3oBaTeabHas:

= TEXHOJIOTUH IIPOEKTHPOBAHUS

= HHTEepIpeTaIis MOJIyIeHHbIX pe3yIbTaToB 1 (GopMyTHpOBaHHIE 3aKTI0UCHIS

IlnaHupyeMble pe3yJabTaThl MPOEKTA:
AHanu3 noTpedaseMoit BOIbI M BO3MOKHBIX MPHUYHH KaMHe0Opa3oBaHUs (peKOMEHAAIuN
0 J1e4eOHOMY H 3I0pOBOMY MUTAHUIO).



Keiic: «mo mut nvem? Ilepuoouueckaa cucmema 6 éooe u opearnusme» (18 1acos)

Kareropus kefica: IpoJBHHYTHI.

MecTo Keiica B cTPYKTYpe Moy si: «[IpoeKkTHas H copeBHOBATeIbHAS JIeATeIbHOCTDY.
Pa3paboTka u 3amura KeiicoB.

Metoa padothl ¢ kelicoM: MeTo 1 IPOEKTOB.

IIpobaemuas curyanmsi: /(1 opraHm3Ma 4YeloBeKa OMpEICICHHO YCTAaHOBIIEHA POJIb
oK0I0 30 XMMHYECKHX SIeMEHTOB, 0e3 KOTOPHIX OH He MOKET HOpPMAalIbHO CYIIeCTBOBATE.
OCHOBHBIMH KOMIIOHEHTAMH OPraHUYECKUX BEIIECTB SBISIOTCS YIJIEpO]I, BOJOPO, KICIOPO/I, B
HX COCTaB BXOIST Takke a30T, Gocdop u cepa. B HeopraHmdecknx BellecTBaX OpraHH3Ma
geloBeKa 00s13aTelIbHO MPUCYTICTBYIOT 22 XuMHIecKnx 3iaemenTa: Ca, P, O, Na, Mg, S, B, Cl, K,
V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F, Se. BolpIIHHCTBO M3 3THX 3JI€MEHTOB TaK HIH
HHa4Ye OKa3bIBAIOTCA B OpraHH3Me UelloBeKa Oarojiaps TOMY, UYTO UelIoBEK IbeT Boay. Kak ke
OKa3bIBAKOTCS JIaHHBIE 3JIEMEHTHl B BOJie? 3aBHCHT JH COCTAaB BOJBI OT €€ MPOUCXOKICHUA?
MoKHO 11 3Has COCTaB BOJIbI ONPEICIHTh COCTaB ITOPOJI, CKBO3b KOTOPhIE OHA TeKIa?

Ilegarormveckasi CHTYaIlHsi:

XuMus:

* BOJIa KaK pacTBOPHUTEIb

* PaCTBOPUMOCTh COEUHEHHII U €€ 3aBHCUMOCTb OT BHEITHUX YCIOBHII

* METO/IbI OIIEHKH PAaCTBOPUMOCTH COESIUHECHHIT

Teosorus:

* COCTaB T'OPHBIX HOPOJI

P H3H0I0THS

* pOJIb BOJIBI JUI (DH3HOJIOTHH YelloBeKa

IlongaTug:

* pacTBOp, PaCTBOPUTEND, PACTBOPEHHOE BEMIECTBO

* PaCTBOPUMOCTh

* HEPaCTBOPHMBIE H MAJIOPACTBOPUMBIE COEHHEHHS.

* CIIOCOOBI BEIpakeHHs KOHIIEHTPaIlIN

* ’KeCTKOCTh BOJIbI

Ienu keica:

IIponykToBas:

2 MeTomKa OIIeHKH cOCTaBa BOJIBI H PeKOMEHIAINH ee YIIOTpeOIeHUs YeI0BEKOM.

Oo0pa3soBarebHas:

2 H3yUeHHe MeTO0/I0B 00OHapyKeHHs COCTaBa pacTBOpa;

a MoJIydeHne u cOop JaHHBIX O IPHPOJHBIX BOJAX B 3aBUCHMOCTH OT MECTHOCTH
(reo1aHHBIX).



(I)e,uepaﬂbﬂoe TOCYIapCTBEHHOC 6IO,H)KBTH08 06pa30BaTeJIBHO€ YUPEKICHHE BBICIICTO 06p2130BaHPIH

« IpyBOIIKCKMIT UCCIEN0BATEIbCKUI MEAUITHHCKIH YHUBEPCUTET)
Munncrepcersa 31paBooxpanenus Poccuiickoit @enepanuu

(®I'bOY BO «{JIMMYVY» Munsapasa Poccun)

JIUCT PETUCTPAITNN N3MEHEHUI

K JIOIIOJIHUTEJIbHOM OBPA30BATEJILHON ITIPOI PAMME

No CojiepKaHl€ BHECEHHBIX H3MEHEHU I Jlata BcTyiuieHus Tloamice
I HU3MEHEHHII B CHILY pa3paboTunka
1
IIpopekTop 1mo yaeOHOIT paboTe /
(TI0/TITHI CB) (pacmudpoBka)

«

20 1.




