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AHHOTaANuA

XuMus - 3TO HayKa O BEIECTBAaX, UX CBOMCTBAX M NPEBpaIlCHUAX. POJIb XUMUN B J)KU3HU
YeJIoBEKAa OrpOMHA. XMMMUECKasl MPOMBIIUIEHHOCTh Pa3BUBAETCS B HACTOALIEE BPEMs ropaszio
ObIcTpee, yem Jro0as apyras, i B HAauOOJBIIEH CTENEeHH OMNpeAe/sieT HaydHO — TeXHUYECKUN
nporpecc.

[Ipennaraemas nporpamma Kypca «XUMHYECKUI MPAKTUKYM) MMEET
€CTECTBEHHOHAYUHYI0 HAIlpaBJIEHHOCTh, COCTABJIEHA Ha OCHOBE pekoMeHaauui deaepanbHOro
orneparopa y4eOHOro nmpeamera «XuMus» Mo ero npenojaBaHuio Ha 6as3e neHTpa «Todka pocray
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOM HaIlpaBIeHHOCTEN ¢ 000pyaoBaHUEM LeHTpa «Touka
poctay: 1upoBoi JgabopaTopued IO XUMHM M B COOTBETCTBUM C METOAMYECKHUMHU
peKoMeHAauuaAMH 1o mpenojaBaHuio moxayis «Kpaesenenue» B kypce «Xumus». Kype
HalpaBlIeH Ha pa3BUTHE U (OPMHUPOBAHME Yy IIKOJIBHMKOB IE€PBOHAYAIBHOIO IEIOCTHOTO
OpPEICTaBICHUA O MHpPE Ha OCHOBE COOOLICHHSI MM HEKOTOPBIX XHUMHYECKHX 3HaHUIl.
Teopetnueckne BONPOCHL, BKIIOYEHHBIE B IMPOIPaMMYy, IOMOTYT YYaIUMCS JIyYIIE YCBOUTH
TE€Mbl OCHOBHOT'O Kypca XMMHUHU. 3HAUUTEIbHAsI YaCThb BPEMEHU OTBOJAUTCS TJIaBHOMY KPUTEPHIO
TBOPYECKOT'O OCHOBAHUS Kypca - IPaKTUYECKUM paboTaMm.

CoBpeMEHHBIE dKCIIEPUMEHTANIBHBIE UCCIIEI0BAHUS 110 XUMUHU yXKE TPYIHO MPEACTABUTH
0€3 UCMOIb30BaHUS HE TOJBKO AaHAJIOTOBBIX, HO M LU(PPOBBIX H3MEPUTEIbHBIX MpUOOpOB. B
®denepallbHOM rocyaapcTBeHHOM oOpazoBarenbHoM cTannapte (PI'OC) mponucano, 9T0 OHUM
U3 YHUBEPCAIbHBIX y4eOHBIX NEHCTBUH, MPHOOpPETAEMBIX YYalUMMCA, JOJIKHO CTaTh YMEHHE
«IIPOBENICHUSI OIBITOB, IPOCTBIX 3KCIIEPUMEHTAIBHBIX HMCCIEAOBAaHUMN, MPSAMBIX M KOCBEHHBIX
U3MEPEHUH C UCTOIb30BAaHUEM aHAIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

VY4eOHbII SKCIEPUMEHT 110 XMMHH, TPOBOJAUMBINA Ha TPAJIUIIMOHHOM 000pyrOBaHHH, 0e3
IpUMEHEHHs HU(PPOBBIX JJaOOPAaTOPHii, HE MOXKET IIO3BOJIMTH B IIOJHON Mepe peIInTh BCE 3a/1aun
B COBPEMEHHOM LIKOJIE. DTO CBSI3aHO C PSIIOM IPUYMH:

. TPAJULMOHHOE ULIKOJbHOE OOOpYyIOBaHME H3-3a OIPAHUYEHUS TEXHUYECKUX
BO3MO>KHOCTEH HE MT03BOJIIET IPOBOAUTH MHOTHE KOJIMUECTBEHHBIE UCCIIEIOBAHMS;

. JUINTENILHOCTh IPOBEAECHUS (PU3NYECKUX UCCIIEI0OBAaHUM HE BCEr/la COINIacyeTcs ¢
JUIATEIIEHOCTBIO YYEOHBIX 3aHITHH;

. BO3MOXXHOCTb ~ TIPOBENECHHA  MHOTHUX  HUCCIECJOBAHMM  OTPaHUYMBAECTCS
TpeOOBaHUSAMHU TEXHUKH O€30MaCHOCTH U JP.

ITuppoBass  nmabopaTopusi  MOJHOCTBIO  MEHSET  METOAMKY M COJIep)KaHMe
HKCIIEPUMEHTAIBHON JIEATETbHOCTH M pellaeT BhIIIeNepeuncieHHble mpoonemsl. [lupokwuii
CIEKTp JATYMKOB IIO3BOJISIET Y4YallUMCS 3HAKOMHUTbCA C IapamMeTrpamMu  (pU3M4YecKoro
HKCIIEpUMEHTa HE TOJBKO HAa KAyeCTBEHHOM, HO M Ha KOJMYeCTBEHHOM ypoBHe. Lludposas
nabopaTopus  NO3BOJSIET  BECTH  JUIMTENbHBIM  AKCHEPUMEHT Jaxe B OTCYTCTBHE
AKCIIEPUMEHTATOPA, a YaCTOTA MX U3MEPEHUI HETIO/ABIIACTHA YEJI0BEUYECKOMY BOCIIPUSATHIO.

B mnpouecce (opMupoBaHHMs AKCHEPUMEHTAIbHBIX YMEHMH Y4YeHHK oOywaercs
IPEICTaBIATh HH(OPMAIMIO 00 UCCIIETOBAaHUH B YETHIPEX BUAAX:

® B Bep6aan0M: OIMKMCBIBATh OKCIICPUMEHT, CO34aBaTb CJIOBECHYIO MOJICIIb
9KCIICPUMCHTA, (bHKCHpOBaTB BHUMAaHHC HA U3MCPACMBIX BCIMYNHAX, TCPMHUHOJIOTUH;
® B TAOJIWYHOM: 3aIOJHATH Ta6J'II/II_[I)I JAaHHBIX, JICKAIIUX B OCHOBC ITOCTPOCHHA

rpa¢pukoB (IpU ATOM Yy YYAIIMXCS BO3HHMKAET IMEPBUYHOE MPEJCTAaBICHHE O MacmTabax
BEJINYUH);

. B rpaduyecKOM: CTPOHWTHh TpaduKd TO TAOIUYHBIM JAHHBIM, YTO Ja€T
BO3MOXXHOCTh TIepexo/ia K BBUIBIDKCHHIO THUIIOTE3 O XapaKTepe 3aBHCUMOCTUH MEXIY
BEJIMYMHAMU (TIPU 3TOM YYHUTENb MOKAa3bIBaeT MPEUMYIIECTBO B BU3YalHM3alMU 3aBUCUMOCTEN
MEXIy BEIMYMHAMHM, HArJSAHOCTh M MHOTOMEpPHOCTH); B BUIEC MaTEMaTHYECKHX YpPaBHEHHIA:
JlaBaTh MaTeMaTUYECKOE OMMCaHNe B3aUMOCBSI3U BEIMUNH, MaTeMaTuyeckoe 00001IeHue.

AKTYyalTbHOCTb MIPOTPAMMBbl «XUMHUECKUH MPAKTHKYM» 3aKII0YAaeTCsl B TOM, YTO B XOJI€
€e pealM3alMi COBEPIICHCTBYIOTCS YMEHHS YYalIUXCS CaMOCTOSTEIbHO OCYIIECTBISAThH



XUMHUYECKHE HKCIEPUMEHTBI, pellaTh pPacuyeTHbIC 33Ja4M, YIIIyOJSIOTCS 3HAHUS Y4YalUXcs,
BbIpa0aThIBAIOTCS. YMEHHS CAMOCTOATENBHO IPUMEHATh IPUOOPETEHHBIE 3HAHHUS.
HoBu3Ha naHHO# 00pa3zoBaTenbHOIM MPOrpaMMBbI 3aKIIIOYAETCS, TIPEXE BCETO, B TOM, YTO
B y4eOHBII IUIaH MPOrpaMMbl BKIIIOYEHBI pa3JieNibl, KOTOPbIE HAIIPABICHBI HA yJIOBIETBOPEHUE
[I03HABATEJIbHBIX UHTEPECOB O BEILECTBAX, UX IPOU3BOJCTBE U UX IPAKTUYECKOM IIPUMEHEHNN B
IIOBCEIHEBHOM KU3HU.
MecTo Kypca B 00pa3oBaTe/ibHOM Npouecce

Kypc «Xumuueckuii TpaKkTHKyM» BBICTYMAaeT B KadyeCTBE JOIOJHUTEIHHOTO
pacLIMPSIONIET0 Kypca U BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HAHUN MO XMMHUU U MMEET
npoOpUEHTAIIMOHHYI0  HampaBlIeHHOCTh. Kypc mpenHasHadeH [Uis  JONOJHHUTEIBHOTO
00pa3oBaHUs yJanuxcs 8 KI1accoB, MHTEPECYIOLUUXCS XUMUYECKUMU HayKaMH M TOTOBSIIUXCA K
HPOJIOIDKEHUIO OOYYEHUS 10 €CTeCTBEHHOHAYYHOMY, TEXHOJIOTHYECKOMY HpO(MIsIM, a Takxke
IUIAHUPYIOIIUX 00y4aTbcss B By3€ Ha CIEHUAIBHOCTAX (U3UYECKOro, OMOJIOTHYECKOTo,
XMMHYECKOT0 M TeXHoJorndeckoro nmpoduis. ConepxaHue Kypca BEIXOIUT 38 PAMKH IIKOJIEHON
IpOTpaMMbl U MOXKET OBITH HCIIOJIB30BAHO JUIsI MPOBeAEHUS (DaKylIbTaTUBHBIX 3aHATHHA, JUIA
yTriIyOIeHHOH MOATOTOBKH.

Ha uszydenue xypca Boiieneno 34 yaca B 8 kiacce (1 yac B Hezento).

Henu u 3a1a4n U3y4eHUs: Kypca
Llenv Kypca:paclIUpeHUE CONCPXKAHUS INKOJIBHOTO XHMHUYECKOTO OO0pa30BaHUS;IOBHIIICHUE
MO3HABATEIILHON aKTUBHOCTH O0YYArOIIUXCS B €CTECTBEHHO-HAYYHOU 00J1acTH;(hOpMUPOBAHHE Y
yUYaIIUXCsl TIIYOOKOTO U YCTOHYHMBOTO MHTEpEca K MUPY BEIIECTB U XMMHUYECKHX MPEBPAIICHUH,
npuoOpeTeHne HEOOXOMUMBIX TMPAKTHUYECKUX YMEHMA M HaBBIKOB 10 J1a0OpaTOpHOM
TEXHUKE, pa3BUTHUE ITO3HABATEIHHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX BO3MOKHOCTEH; pa3BUTHE
JUYHOCTH pebEHKa B Ipoliecce 00y4eHus: XUMUH, €ro CIIOCOOHOCTEH,
(GOpMHPOBAHUS U YIOBJICTBOPEHHS COIIMATBHO 3HAUNMBIX HHTEPECOB U TIOTPEOHOCTEH.
3aoauu kypca:
Ooyuarwmmue:
(opMHpOBaHUE HABBIKOB U YMEHUI Hay4yHO- HCCIIEI0BATEIbCKON AEATEIbHOCTH,
dbopMHUpOBaHWE Yy YydYalIMXCS HABBIKOB OE€30MAaCHOIO0 H TPaMOTHOTO oOpamieHus
C BeIIeCTBaMH;
(dopMHpOBaHUE TPAKTUICCKAX YMEHHUI U HABBIKOB Pa3paOOTKU U BBHITOJHEHHUS XHMUYECKOTO
IKCIIEPUMEHTA;
MIPOJIOJDKUTH PAa3BUTHE MO3HABATEIILHON aKTUBHOCTH, CAMOCTOSITEIIHbHOCTH, HACTOWYHMBOCTH
B JIOCTHXKCHHH 1I€JIM, KPEATHUBHBIX CIIOCOOHOCTEH yUyaIuxcs;
pacuMpeHue U yriryoJeHre 3HaHUH yJalIuXxcs,
dbopMUpOBaHUE TPE3CHTAIIMOHHBIX YMEHUN 1 HaBBIKOB;
Ha TpUMepe XUMHUYECKOTO MaTepuaia HavyaTh pa3BUTHE y4eOHOW MOTHBAIIMU IIKOJIBHUKOB
Ha BBIOOp mpodeccuu, CBSI3aHHON ¢ XMMUYECKUM ITPOU3BOJICTBOM;
1aTh BO3MOXHOCTb yUYaImuMcst MIPOBEPUTH CBOHU CTIOCOOHOCTH
B ©CTECTBEHHOOOpa30BaTeIbHOU 00JIaCTH;
(dbopMHpOBaHHWE OCHOBHBIX METOJ/IOB PEIICHUS HECTAHIAPTHBIX W OJUMITHAIHBIX 3a7ad I10
XUMUH.
PassuBarompme:
pa3BUTHE BHUMAHHS, TTAMSATH, JIOTHYECKOTO U TIPOCTPAHCTBEHHOT'O BOOOPaKEHUS;
pa3BUTHE KOHCTPYKTUBHOT'O MBILIUIEHUS U COOOPA3UTENBHOCTH.
BocnuraresbHbie:
BBI3BaTh HHTEPEC K U3Yy4aeMOMY MPEIMETY;
3aHUMATEJIbHO M HEHABA3YMBO BHEAPUTh B CO3HAHHE YYAIIUXCS O HEOOXOIUMOCTH
COXPaHEHMSI U YKPETUICHHS CBOETO 3/I0POBbsI U 3/I0POBbs OYYIIETO NOKOJICHHUS;
BOCITUTBHIBATh HPABCTBEHHEE M TyXOBHOE 3/I0POBHE.



Coaepixkanue Kypca
Tema 1 Benenne(l 4.)

[lenn u Ha3HAYEHHE KypCca, 3HAKOMCTBO ¢ 000pyIOBaHUEM pabouero Mecra. 3HAaYMMOCTh
XUMHUYECKHX 3HAHWH B MOBCEIHEBHOM XU3HU YeJIOBEKa, MpeacTaBiIeHue 00 OCHOBHOM METOJIE
HAyKHU — KCIIEPUMEHTE.

O3HakOMJIeHHE € KaOMHETOM XHMMHMHU W H3y4€HHE MpPaBUI TEXHUKH O€30MacHOCTH
OcHosuble TpeboBanus k yuyammmcs (Th). IIpaBuna Ge3omacHoii paboThl B KaOMHETE XMMHH,
U3Y4YEeHHE NPaBHJI TEXHUKH O€30MacHOCTH M OKa3aHWUsS MEpBOM MOMOIIM, HCIOJIb30BaHUE
MPOTUBOMOXKAPHBIX CPEJACTB 3aIIUTHL. 3HAKOMCTBO C JIAOOpPaTOpPHBIM  00OPYIOBAHUEM.
3HAKOMCTBO C pa3AaTOYHBIM 000PYAOBaHUEM JIS MPAKTHYECKUX U TAOOPATOPHBIX padoT.

bazoBble MOHATHS: TTpaBUIa TEXHUKH 0€30MaCHOCTH, TabopaTopHOe 000pyI0BaHUE.
ba3oBble yMmeHusi: oka3zaHuE MEpBOIl MOMOIIHM, HCIOIb30BAHHE IMPOTUBOMOMKAPHBIX CPENICTB
3aIIUThI, HABBIKK PAOOTHI C XUMHUYECKUMH PEaKTUBAMHU U JIAOOPATOPHBIM 00O0PYIOBAHHEM,
MCIOJIb30BaHUE 10 HA3HAYEHHUIO XUMUYECKOT0 JTJaOOpaTopHOro 000pyI0BaHuUs.

Tema 2. IlpuroToBJieHHe PAaCTBOPOB B XUMH4YeCKOii 1aGopaTopun u B 6bITy (1 4.)

Boma B macmrabe maHeTsl. Du3nuecKkwe CBOWCTBA, MapaJoKchl Bojabl. CTpoeHHE
MoOJIeKyNbl. KpyroBopor BOIbI B TpHpoOAE. ODKOJIOTHYECKas MpoOiieMa YUCTOW BOJIBL
O3HaKOMJIEHHE YYalUXCsl ¢ POLIECCOM PacTBOpPEHUs BemiecTB. HachllieHHbIEe U TiepechIllieHHbIE
pactBopbl. [IpuroroBiaeHue pacTBOPOB U UCIOJIB30BAHUE UX B )KU3HHU.
ba3oBblie MOHATHSA: PaCTBOP, HACKIILIEHHBIE U TIEPEHACHIIIEHHbIE PACTBOPHI.
ba3oBbie yMeHMS: TPUTOTOBJIEHUE PACTBOPOB U MCIOJb30BAaHUE UX B JKU3HHU.
Hemonctpamuu: 1.06pasusr coneit. 2. Ilpocmotp dparmenta ¢unsma BBC «TaitHa sxuBoit
BOJIBD».
[Ipaktuueckass pabora Nel. [IpuroroBieHre HACBHIMIEHHBIX W IEPEHACHIIICHHBIX PAaCTBOPOB.
CocraBieHre © WCHOJb30BAaHUE TpadUKOB pPACTBOPUMOCTH. BrIpammBaHue KpHCTAUIIOB.
TennoBoii 3¢h(dEeKT pacTBOpeHHsS BEImIeCTB B Boje. M3yueHue 3aBHCHMOCTH PacTBOPUMOCTH
BEILIECTBA OT TEMIEPATYpPbl. 3aBUCUMOCTH 3JIEKTPOIPOBOJHOCTH PACTBOpPA OT PACTBOPUTEIIS.
Hab6nronenue 3a poctoM kpuctamioB. [lepeHachIeHHbIA pacTBOD.

Obopyoosanue: 1ludpoBas mabopaTopus 0 XUMUU (MYIbTUIATIUK «XUMHS 5», TaTunK

TEMITEPATYPhI, TATYMK DJICKTPOITPOBOAMMOCTH), XUMHUUECKAs MOCY/1a, PEAKTHBBI, 3JIEKTPUICCKas
TUTATKA.

Tema 3. SinoBuTbIe cosin 1 padora ¢ HUMH (1 4.)

SImoBUTHIE BelIeCTBA B KHM3HU 4ejoBeka. Kak MOKHO cebe MOoMOuYb HpPU OTPaBICHUH
COJISIMH TSXKEJIBIX METAJUIOB. ba3oBbie MOHSTHS: SAA0BUTHIC CONU (IIMAHU, COTH KaMHUSI U T.1I.).
ba3oBbie yMeHHsI: TiepBasi MOMOIIb PH OTPABJICHUSX STOBUTHIMHU COJISIMH.
JleMoHCTpanuu: o0pasibl coeil.
[MpakTrueckas padota Ne2. OcaxkJCHUE TAKETBIX HOHOB C TOMOIIbI0O XMMHUYECKUX PEAKTHBOB.
Koarynupytoiiee 1eiicTBUE pa3InYHbIX HOHOB.

Obopyoosanue: 1Lludpoas nadopaTopus Mo XUMUH (MYIbTHAATIUK «XUMUS 5», NaTIHK

SJICKTPOIIPOBOANMOCTHU, JATUUK ONTHYECKOMN H.HOTHOCTI/I), XUMHYCCKad 1nocyna, pCakKTUBLI.

Tema 4. Xumust 1 nuima (2 4.)

[ToBapennast conb. Poms NaCl B oOMeHe BemecTB, coneBoil Oananc. Ounctka NaCl ot
npumeceit. «[IpoaykToBasi 3THKETKa, MHUIIEBbIC JOOABKH, HUTPATHI B TIHIILE YSIOBEKA. 3HAUCHHE
BO3MOJXKHBIX 3arpsi3HUTenei numu. Kak nmpaBuibHO coOnmronars nueTy? BrnusHue Ha opraHu3m
OETKOB, KHPOB, YIIIEBOJAOB. BUTAMUHBI: KaK IpaMOTHO WX NMPHHUMAaTh. «B 3m0poBOM Tenme —
30POBBIN TyX».

bazoBele MOHATHSA: KpacUTelb, KOHCEPBAHTHI, AHTHOKCHUIAHTHI, SMYJIbIaTOPHI,
apoMaTU3aTOPhl, aHTU(IAMUHTH; OOMEH BEIIECTB B OpraHu3Me, IUeTa.



bazoBble yMeHus: pacmpoBBIBATH KOJBI BEIIECTB, KIACCH(PUIIMPOBATH WX, 3alKcaTh
(dbopMyIIbl; BBISBIATH MPOAYKTHI € 3ampenieHHbIMU B PD nobaBkamu; onpenensTh 6€30MacHOCTh
MPOAYKTOB ([0 HUTpATaM); BHIOpATh IMOJIE3HBI BUTAMUHHBIA KOMIUIEKC B alTEKe; pacCUMTATh
CYTOYHBII palMOH MUTaHUS, NMO3HAKOMUTH C MepamMH NPO(UIAKTUKU 3arpsS3HEHUS MHILIEBbIX
MPOAYKTOB. JleMOHCTpaIuu: o0pasipl Colei, ynoTpeOIsieMbIX B MUIIEBON MPOMBIIICHHOCTH,
pasyioxeHue KapOoHaTa aMMOHHSI, IEHATypaIus Oerka.
[Ipaktuueckast padora Ne3. ['amenue consl. AHanu3 ButamuHa C B acKOpOMHOBOM KHCIOTE,
KalyCTHOM U KapTodenbHOM cokax. KauecTBeHHas peakius Ha BuTamMuH A. KonnuecTBeHHOE
onpeneneHue ButamuHa P B vae. L[BeTHble peakuuu Ha kpaxmai. KadecTBeHHbIE peaklMIO HA
MOHO- U Aucaxapuasl. OnpeaeneHnue BOJONPOBOAHON U JUCTUIUTMPOBAHHOM BO/IBI.
[Ipaktuueckass pabora Ned. OmnpeneneHue HaTypadbHOCTH Mefa. OYHCTKa 3arps3HEHHOU
MOBApeHHOM coyid. M3yueHue cTpoeHusl TIaMeHH.

Obopyoosanue: 1ludpoas mabopaTopus 0 XUMUU (MYIbTUIATIUK «XUMHS 5», TaTUUK

BBICOKOM TEMIIEpaTyphl, JaTYUK TEMIIEPATypbl IJIATUHOBBIM, NAaTYUK 3JIEKTPOIPOBOIUMOCTH,
JaTYUK ONTUYECKOW TUIOTHOCTH), XUMHYECKasi IOCY/a, PeaKTHBBI, CTUPTOBKH, cBeva, Lludpoas
nabopaTopus MO SKOJIOTUU € JATYUKOM XJIOPUA-MOHOB, JAaTYUKOM HUTPAT-HOHOB, JaTYUKOM
TEMIIEpaTyphl, JATYUKOM MYTHOCTH, TaTYUKOM 3JIEKTPOIPOBOLHOCTH.

Tema 5. Xumus yejioBeuecKoro opranusma (2 4.)

Onementsl xu3HU. ConepkaHue OWMOTCHHBIX 3JEMEHTOB B JKHBBIX OpraHU3Max.
CpaBHeHUE AJIEMEHTAapHOI'0 COCTaBa KHUBOTO BEUIECTBA M AJIEMEHTAPHOI'O COCTaBa 3€MHOM KOPbI
U MOpPCKOW BOJbL. JIpIXaHWE W THUTAaHUE - OCHOBHBIC (YHKIIMH OpraHW3Ma IKUBOTHBIX.
MukpossaeMeHTsl U UX pOjib B OpraHU3Me uenoBeka. MakposJeMeHThl U UX pOJib B OpraHU3Me
YyeJloBEKa. XMMHUECKOE PABHOBECUE YEJIOBEUYECKOIO OpraHu3Ma.

bazoBble TOHATHA: OMO3JIEMEHTHI, MAaKpOAJIEMEHTbhI, MHUKPOAJIEMEHThI, (EPMEHTHI,
TOPMOHBI.

bazoBbeie ymenusi: OOBSICHATH POJIb METAJIOB B OpraHW3ME 4YeJIOBEKA. Y CTaHABIIUBATh
B3aMMOCBSI3M MEXK/ly COCTOSTHEM OpTaHU3Ma YeJIOBEKa U MPUYHMHAMH, 0OYCIOBUBILIUMH €TI0
BbISBASATH OTIMYHUTENbHBIE IPU3HAKY HApYIIEHUH OOMEHa BEIIECTB, BhI3BAaHHBIX M30BITKOM HIIU
HEIOCTaTKOM TOT'O WJIM MHOTO 3JIEMEHTA B OPraHU3Me YellOBeKa.

JemoncTpanust: Tabnumpl “O0mas XapakTEepUCTHKA 3JIEMEHTOB TMOJTPYIIBI  a30Ta,

KHCJIOpO/a, yriepoia, raioreHos, ~ (mo JDx. Omcnm), “ “OneMeHTHl TIaBHOH MOIATPYIIIBI
nepBoi rpynnsl”’, Tabnuua “XKeneso B opranuzme” (% ot obiieit Macchl xkenes3a), “Conaepikanue
kKene3a B npoaykrax mutaHua’. Cxema “KpyroBopor jkeneza B opraHusme’”. MenunuHCKHe
npenaparsl ¥ IPUPOIHbIE MUHEPAJIbl, COJAEPIKAIIHNE KEIE30.
[Ipaktuueckast padora NeS. OmnpezneneHue conep’kaHus OMO3JIEMEHTOB B JKMBBIX OpraHU3Max
(oOHapyxeHHe KapOOHaTa KajbllMs, MOHA >kene3a, a3zora). OOHapyKeHHEe CepoBOJOpOja B
TyxJoM sie. OcHoBaHus. Peakuus HeHTpaau3anuu.

Obopyoosanue: 1ludpoas mabopaTopus Mo XUMUHN (MYITbTHAATIUK «XUMUS 5», NaTIHK

TEeMIIEpaTypbl IUIATUHOBBINA), XUMHUYECKash MOCyJa, peakTuBbl, Llupposas maboparopus 1o
DKOJIOTUHU C JATYUKOM XJIOPUIA-UOHOB, JATUUKOM HUTPAT-UOHOB, NAaTYUKOM KHUCIOPOAA, OKUCH
yriepoa, JaTYUKOM DJIEKTPOIIPOBOJIHOCTH.

Tema 6. Xumus B 0bITY (2 4.)

O3HakOMJICHHE C BHJAMU OBITOBBIX XHWMHUKAaTOB. VICHONB30BaHHE XHWMHUYECKUX
MaTepuaioB A peMoHTa KBapTHp. PasHoBHmHOCTH Moromux cpeactB. CoBpeMEHHbIE JaKU.
Crmuku. Vcropust uzobperenus cnmuek. bymara. Ot mepramMeHTa ¥ MENKOBBIX KHUT JI0 HAIIHX
nueil. Ilocyma W BOJIOKHAa HAaTypajdbHblE M MCKYCCTBEHHbIC. MaTepuanabl HU3TOTOBJICHUS
MpEeAMETOB UHTEPhEPA.
bazoBeie monsTHSA: neTepreHThl, ruapodwibHas u THApodoOHas dactu [IAB, onTuyeckue
oTOenMBaTeNy.



bazoBble ymeHus: pacmudpoBKa MEXKIyHAPOIHBIX CHUMBOJIOB, O0O3HAUAIONIUX YCIOBUS TIO
yXOAy 3a TEKCTHJIbHBIMHU M3ACTUSMU; IKCIEPTHU3a YHCTALIEro nopomka «Komer», 4yuCTsIIEro
cpenctBa «OKHOIBY. JleMOHCTpalys: MOIOIIIE CPEICTBA
[Tpaktuueckas pabora Ne6. BeiBenenue msaTeH pikaBUMHBI, YEPHIII, KUpa. PaboTa CBUHIIOBOTO
akkymyisropa. Omnpesenienne TeMrnepaTypsl TUIaBICHUS M KPUCTAUTU3aluK MeTauia. Kanbuuid
Y €ro coeuHeHus. BzaumoaencTBiue n3BECTKOBOM BOJIBI C YTIIEKUCIIBIM Ta30M.

Obopyoosanue: 1ludpoBas mabopaTopus 0 XUMUU (MYIbTUIATIUK «XUMHS 5», TaTUUK

JJIEKTPONIPOBOAHOCTH, JATYMK BBICOKOM TEMIIEPATypbl, AATYMK TEMIIEpaTyphbl IJIaTUHOBBIN.
JaTYHK DIIEKTPOIPOBOJMMOCTH), XUMHYECKasi 1MOCya, peaktussl, L{udpposas nadbopaTopus 1o
DKOJIOTMU C JAaTYUKOM DJIEKTPOIPOBOJHOCTH, JATYUKOM OKHUCU YIIIEepoJa, JaTYMKOM
TEMIIEpaTyphl, JaTYUKOM 3JIEKTPOIPOBOJHOCTH.

Tema 7. Xumus jexapcrs (1 4.)

JlexapcTBa u bl B IPEBHOCTU. AHTHOMOTHKH U CHUJIBHOJCHCTBYIONIUE JICKAPCTBEHHBIC
npenaparbl. Knaccudukamuss W CHEKTp ACUCTBUS HA OpPTaHW3M YeJOBeKa. ACHHUpPUH: 32 U
npotuB. McciaenoBanue JIEKapCTBEHHBIX TIperaparoB (aHTuaenpeccaHTsl). [lonsTtue o
dbuToTEpanMH.
bazoBble MOHATHS: JEKApCTBEHHBIN MpernapaT, aHTUOMOTUKH;, aHTHICIPECCAHTHI M MX BIIUSHUC
Ha OpPraHW3M YEJIOBEeKa; JO3MPOBKA, TMOKa3aHWs, MPOTHBOMOKA3aHMS, KAUYCCTBEHHAs PEaKIIHs,
npodmiaktuka rpumnmna u OP3.
bazoBele yMeHHs: OKCHEPUMEHTAIbHO ONPEACTSATh KadeCTBEHHBIH COCTaB CEIaTHBHBIX
npermapatoB. JleMOHCTpanuu: oOpa3lbl JIGKAPCTBEHHBIX MpEnaparoB, B TOM  4YHCIE
CHIIbHOJICHCTBYIOIINX U CEIATHBHBIX.

[Mpaktuyeckas pabora Ne7/. MccnemoBaHue JIEKQpPCTBEHHBIX MPEMApaToB METOJIOM «IISITHA
(Bs13K0OCTh). OCHOBHBIC CBOMCTBA aMMHAKA.
Obopyoosanue: 1ludpoBas mabopaTopus 0 XUMUU (MYIBTUIATIUK «XUMHS 5», TaTUUK

pH, AaT4uK 3JIEKTPONPOBOTHOCTH), XUMUYECKas OCya, peakTussl, Lludposas madopatopus mo
9KOJIOTHH ¢ AaT4uKoM pH, AaT4ukoM 371eKTpOnpOBOJHOCTH.

Tema 8. Biusinue BpeIHbIX IPUBBIYEK HA OPTaHU3M YesloBeKa (2 u.)

Tokcrueckoe NelCTBUE 3TaHOJIAa HA OpraHu3M 4esioBeka. KypuTh — 310pOBbIO BpEIUTH!
Hapkomanust — onnacHOe IpucTpacTue.
ba3oBble MOHATHS: HAapKOMaHUS, TOKCUKOMAaHUS, aJKOTOJIU3M, TabaKOKypeHHE, OTpaBlICHUS,
paspyllieHue OpraHu3Ma, JAeHaTypanus Oenka.
ba3oBeie ymeHHs: TOCTaBUTH JIAOOPATOPHBIM HKCIEPUMEHT IO TOKCHUYECKOMY JIEHCTBHIO
3TaHoJIa Ha OEJI0K; MOAEITUPOBATh IOCIIEACTBUS TOKCHUECKOTO ICHCTBUS BELIECTB HAa OPTaHU3M,
Opras, TKaHb, KJIETKY.
[IpakTuueckas padora Ne8. /leiicTBue 3TaHOa Ha OenoK. BiusHue HUKOTHHA.

Obopyoosanue: XuMudeckast Iocya, peakTUBBL.

Tema 9. Xumus B ceJibCKOM xo3siicTBe (2 1).

[TouBa. CocraB mouBsl. M3Bectb. Kucnora. 3oma. Topd. Opranmveckue ynoOpeHUs.
MunepanbHbie yI0OpeHus. DIeMEHThI MUTAHUS PACTCHUH.
[Tpaktuueckas padota Ne 9. M3yueHue cocraBa pa3audHbIX ouB. M3yueHne coctaBa pa3InyHbIX
ynoopenuit. [lonydenune meanoro kynopoca. Pasnosxkenue kpucramioruapara. Onpenenenue pH
pacTBOPOB KUCIIOT U HIEIOYEH.

Obopyoosanue: 1ludpoBas mabopaTopus 0 XUMUU (MYIbTUIATIUK «XUMHS 5», TaTUUK

pH, martduk 3JI€KTpOIPOBOAUMOCTH, JAaTYUK TEMIIEpaTyphl ILUIATHUHOBBIA. XUMHUUYECKas IOCYAQ,
peaxTusbl, L{udposas maboparopus O 3KOJIOTHH € TaTINKOM XJIOPUI-UOHOB, TaTYNKOM HUTPAT-
MOHOB, 1aT4YuKOM pH, 1aT4uKOM 37€KTpONPOBOJHOCTH, JATYMKOM TEMIIEPATYPHI.



Tema 10. Xumus B cajioHe KpacoTsl (2 4.)

KpaTtkne cBeneHHss 0 XUMHYECKOW MPUPOAE KOCMETHYECKOrO ChIpbs. JlucmepcHbie
CUCTEMBl M HMX OCOOCHHOCTH B KOCMETHYECKHX CPEICTBaX. XapaKTepUCTUKA, Ha3HAUCHHE W
MpUMEHEHUE KOCMETHYeCKHX cpeactB. Mputa. KomOuHHMpoBaHHOE (CcMeceBOE) MBUIO (Kpem
Mbu10). CuHTeTHueckue KyckoBble Moromue cpenactBa. llamnynu. CpeactBa yxoma 3a
BOJIOCAMHU, KOKEH.
bazoBble MOHSATHUS: MBLIO, CYyCIIEH3HH, SMYJIbCUHU, 301, TN, BOJOPOIHBIN MMOKA3aTelh, METO b
onpexneneHus pH cpenpl.
bazoBble ymeHus: moaOupaTh KOCMETHYECKHE CPEACTBA B 3aBUCUMOCTH OT BO3pacTa, LEH,
BPEMEHHU rojia.
JlemoHcTpammu: 00pasibl CPEACTB yXOa 3a BOJIOCAMHU, KOXKEH, MBLIO.
[Ipaktuueckass pabora NelO. HccmemoBanme W uW3roToBiieHME MbuTa. VccnemoBanwe u
W3TOTOBJICHHE CpEACTBa I yXoJa 3a BoJocaMu, Koxeil. lccrenoBanue pacTBOpOB
XO03SUCTBEHHOTO U TYaJ€THOI'O MbLJIa, CHHTETHUYECKHX MOIOIIUX CPEJCTB.

Obopyoosanue: 1ludpoBas mabopaTopus 0 XUMUU (MYIBTUIATIUK «XUMHS 5», TaTUUK

pH, maTumk onTHYecKOW IUIOTHOCTH, XMMHUYECKas Mocyaa, peakTusbl, Lludposas mabopaTopus
I10 3KOJIOTMH C JaTYUKOM MYTHOCTH, JAaTYMKOM pH, naTynkom temmneparypsl.

Tema 11. Xumus u kocMeTHYecKHe cpencTBa (2 4.)

Kocmernueckas xumusa. CpencrtBa yxona 3a 3yboamu. [lesomopanthl. JlekopaTuBHas
kocmeruka. [Jyxu. Kpemsl. Jlaku. [lynpa. 3HakoMcTBO ¢ podeccueil XuMUKa-KOCMETOI0Ta.
ba3oBple MOHATHA: NE€KOpaTUBHAs KOCMETHKA, JIAK, AYXH, TyaJeTHas BOJA, JE€300PaHT, KPEM.
bazoBble yMmeHus: moaOWpaTh 3yOHYHO TMMAacTy, WIETKY, IIBETOBYI0O TaMMy MaKHsKa,
JIEKOPAaTUBHYIO KOCMETHKY B 3aBUCMMOCTH OT BO3pacTa, 1IEJIM, BPEMEHH roja.

JlemoHCTpanuu: o0pa3ibl CPeICTB yX0a 3a 3y0aMu, IEKOPATUBHON KOCMETHUKH.
[TpakTnueckas padora Nell. MccnemoBanue W M3roTOBIEHUE Kpacutenei. M3ydeHue cpencts
yxona. HanoxxeHue makusixka.

Obopyoosanue: 1Lludpoas mabopaTopus Mo XUMUH (MYTbTHAATIUK «XUMUS 5», NaTIHK

pH, maTumMk 37€KTpPONpPOBOAMMOCTH, NATYUK TEMIEPATypbl IJIATHHOBBIN, XUMHUYECKas MOCy/a,
peaktuBbl, lludppoBas mnaboparopuss 1O d3KoJoruu ¢ JaryukoM pH, marumkom
3IEKTPONPOBOAHOCTH, JATYNKOM TEMIIEPaTypHl.

Tema 12. Xumus u wBeaupHbie ykpamenns (1 ).

Vkpalenus u3 Merauia, JeKOPaTUBHBIX KaMHEH, MPUPOIHBIX MaTEpUaANIOB, KEPAMUKH,
MOJMMEPHBIX MaTEpPHAIOB, MOKPHITHIX 3MaJbIO.
[TpakTtnueckas pabora Nel2. M3roroBieHue ykpalieHWd W3 Oucepa, KepaMHUeCKUX OYyCHH,
NpUpOAHBIX MaTepuaiioB. JKene30. OKucCIeHUE Kene3a BO BIaXKHOM BO3IYXE.

Obopyoosanue: XuMu4eckast ocy/a, peakTUBBL.

Tema 13. B mupe kpacok n kapangameii (2 u).

I'padur. CocraB 1BerHbIX Kapanpmamei. I[lurmentel. Buaer  kpacok. IIporecc
M3rOTOBJIEHUSI KpacoK. Bocku 1 Macia, IpUMEHSIOLINECS B JKUBOIIMCH.
[IpakTtuueckass pabora Ne 13. M3roroBineHne MHUHEpPAJbHBIX IMHTMEHTOB pa3HBIX IIBETOB.
N3roTtoBnenue pucyHka CO3JaHHBIMU U IPUPOJHBIMU KPACUTESMHU.

Ob6opyoosanue: XuMUUYeCKas MOCYAa, PEaKTUBBI

Tema 14. XuMusi ¥ CTPOUTEIBLCTBO (2 1.)

CrpoutenbHble MaTepUANbl: H3BECTh, TUIIC, IIEMEHT, CTEKIIO, OCTOH, MOPTIAHAICMEH,
KepaMuKa, astHe, TIOJTMMEPHI, JPEBECHHA.
ba3oBble MOHATHS: U3BECTh, TUIIC, IIEMEHT, CTEKJIO, OETOH, MOPTIAH/IIEMEH, KepaMuKa, (asHc,
TIOJIIMEPHI, IPEBECHHA.



ba3oBbie yMmMeHMs: TOCTaBHTH JaOOPAaTOPHBIA HKCHEPUMEHT I10 TOKCHYECKOMY JIE€HCTBHIO

CTPOMTENBHBIX MAaTEpPUAJIOB HAa OPTraHU3M, OpIaH, TKaHb, KIETKY.

[IpakTuueckas padora Neld. M3yyenue coctaBa nonumepa. Kopposust u Mmepsl 60pb0bI ¢ HE.
Obopyoosanue: XuMu4eckast ocy/a, peakTUBBL.

Tema 15. IIpompbinuienHast xumus (2 4.)

Oprann4eckuii 1 HEOPraHUYECKUN CHUHTE3 KaK OCHOBAa XMMMUYECKON MPOMBIIUIEHHOCTH.
XuMHYEeCKOe CbIpbe M Marepuaynbl. OCHOBHBIE NPOAYKTHl XMMHYECKOM IIPOMBIIUICHHOCTH.
[IprHIAIIBI XMMUYECKON TEXHOJIOTUU.
ba30BbIe MOHATHA: XMMUYECKasl TEXHOJIOT U, CHIPbE, OPTAHUYECKUN U HEOPTaHUYECKUI CHHTE3.
ba3oBbie yMeHMSA: MOCTaBUTH J1aOOPATOPHBIM SKCIEPUMEHT IO IMPOU3BOJACTBY Ba)KHEHIINX
XUMHYECKHUX BEUIECTB.

[IpakTuueckast pabora Nel5. MoaenrpoBanne XUMHYECKOTO MPOU3BOICTBA. 3aKOH COXPAaHCHHS
Maccsl BeniecTs. OIpeneneHue coctasa BO3ayXa.
Obopyoosanue: 1ludpoas mabopaTopus 0 XUMUU (MYIbTUIATIMK «XUMHS 5», TaTUUK

pH, maT4mk 37€KTpPONpPOBOAMMOCTH, NATYUK TEMIEPATypbl MJIATHHOBBIN, XUMHUYECKas MOCy/a,
peaktuBbl, lludppoBas mnaboparopuss 1O d3KoJorMM ¢ JaryukoM pH, marumkom
AJIIEKTPONPOBOJAHOCTH, JIaTYUKOM TEMIEPATyphl, JATUMKOM KHCIOPOJAa MU JATUUKOM OKHUCH
yriaepona.

Tema 16. 'eoxumust u 3xoj10rus (2 4.)

I'eoxumust atmocdepsr, ruapochepsr, auTocdhepbl. ['€OXMMUYECKHE TPOIIECCHI.

I'eoxumuueckue kinaccudukanus s1aemMeHToB. M3omoppusm. Metoabl oOHapyKEHHS TOJIE3HBIX
UCKOIaeMbIX. XUMHsI U JKOJIOTHS, KaK Hayka. BzaumocBsa3b xumuu U sKojoruu. Kpyrosopor
BelecTs B mpupoge. DakTopbl 3arpsA3HEHUs OKPYXKAWOIIEW cpeabl. XUMHUYECKUM aHau3.
['moGasbHBIC HKOJIOTUYECKHUE TPOOIEMBI.
bazoBeie MOHATHS: TeoXUMUs, U30MOP(U3M, copOIHs, ancopOuus, SKOJIOTUS, MOHUTOPHHT,
KPYrOBOPOT BEIIECTB, XUMHUECKUI aHAIN3.
ba3oBbie yMmMeHMs: TOCTaBHTH JAOOPAaTOPHBIA HKCHEPUMEHT I10 TOKCHYECKOMY JIEHCTBHIO
9TaHoJIa Ha 0eJI0K; MOJEIUPOBATh MOCIEICTBUS TOKCHUYECKOTO IEHCTBHSI BEILIECTB HA OPraHH3M,
OpraH, TKaHb, KJETKY, IO O0O0€3BpEKHMBAHUIO BPEAHBIX INPOJYKTOB XUMHMUYECKHX PpEaKIHi,
IPOBE/IEHUE SKOJIOTNYECKOI0 MOHUTOPHHTA.
[Ipaktuueckass padora Nel6. Obe3BpexuBaHUE BpEIHBIX MPOAYKTOB XUMHUECKUX PEaKIHi B
IIKOJIFHOM JTabopatopuu. MOHUTOPUHT 3arps3HEHUs OKpYyXKaromieh cpensl (CHer Kak (hakTop
U3y4EHHS YUCTOTHI aTMOC]EpPHI).

Obopyoosanue: Lludpoas mabopaTopust Mo XUMUH (MYITbTHAATIUK «XUMUS 5», NaTIHK

pH, matuuk 37€KTPONpPOBOAMMOCTH, AATYUK TEMIIEPATyphbl IJIATHUHOBBIM, NAaTYMK ONTHUYECKOM
IUIOTHOCTH, XUMUYecKas 1ocyja, peakTusbl, [{udposas nabopaTopus Mo 3KOJIOTUH C JATYUKOM
XJIOPUJI-MOHOB, JaTYMKOM HUTPAT-HOHOB, AATYUKOM pH, HaT4yMKOM 3JIEKTPONpPOBOAHOCTH,
JATYUKOM TEMIIEpaTyphl, JaTYNKOM MYTHOCTH.

Tema 17. XuMust 1 KpuMUHAIUCTHKA (2 4.)
Kpumunamuctuka. XuMU4ecKuid aHAJIN3 B KpUMUHATMCTUKE. KauecTBEHHbBIE peakiny.
bazoBbie NOHATHA: KPUMUHAIUCTHUKA, XUMAYECKUI aHAJIN3, KAUECTBEHHBIA aHAJIU3.
ba3oBble ymMeHHS: MOCTaBUTH J1a0OPATOPHBIM SKCHEPUMEHT IO OOHApYKEHHIO OTIEeYaTKOB
NAIBIEB U OMOJIOTUYECKUX KUIKOCTEH.
[TpakTrueckas padora Nel7. OOHapyxkeHHE KPOBH. /[aKTHIIOCKOTTMYECKHE METO/IBI.
Obopyoosanue: XuMUYECKasl IOCyAa, PEAKTHBBI.

Tema 18. Xumus B okpy:karomeii cpeae (2 4.)



Oxpyxaromasi cpega. XUMHYECKHE TPOIECCHl B JKUBOM OpraHm3me. XHMHUYECKHE
BEIIeCTBa JKMBBIX OpraHM3MOB. BnusHue BellecTB Ha KMBOW opraHusM. HacneacTBeHHble u
npruoOpeTeHHbIe 3a00JIeBaHUSL.
ba3oBeie TOHATHS: OKpyXKaromasi cpena, HacleACTBEHHbIE 3aboseBaHus, xemopoOus u
XxeMopuIus.
ba3oBeie ymeHUs: TOCTaBUTH JIAOOPATOPHBIM HKCIEPUMEHT IO TOKCHUYECKOMY JIEHCTBHIO
TSDKEJIBIX METAJLIOB Ha OEJIOK; OIpe/IeNIeHNEe COJIEPKaHuUsI METAIIIOB B BOJIE.
[TpakTuueckas pabora Nel8. JleiicTBUe MOHOB TSKENBIX METAIOB Ha Oenmok. OmpeneneHue
conmepxkanusi katuoHoB sxkenesa (III), xampuwms, G6apus, ceunna (II) B Bome (BOIOMPOBOTHOWNM,
JIO’KJIEBOM, PEYHOM, KOJIOJE3HOW, MUCTUUTMPOBAHHOH). M3MmepeHwe Temmeparypbl KUTICHHS
BOJIBI C MIOMOIIBI0 TaOOPATOPHOTO TEPMOMETPA M TATIMKA TEMIIEPATYPHI.

Obopyoosanue: 1Lludpoas mabopaTopus Mo XUMUH (MYITbTHAATIUK «XUMUS 5», NaTUHK

TEMIEpaTypbl IUIATUHOBBIA, XHWMHUYECKas mocyda, peakTuBbl, L{udposas mabopartopus no
9KOJIOTHH C AATYUKOM JIaTYMKOM TEMIIepaTyphl.

Tema 19. HccaenoBarenbekue uyaeca (2 4.)

IIpuponnble wnHAuKaTOphl, Xumuueckas paayra (OnpenencHUe peakuu Cpenbl).
OxkpamuBanne 1ameHu. OOecnBeueHHble uepHWia. [lomydenwe kpacurteneit. [lomyuenue
xyopoduiuta. Xumudeckue KapTuHku. Cekper TaiiHonucu. IIpakTukym - ucciemoBaHHe
«Huncey, «Mopoxkenoe», «lllokomany. «KeparenbHas pe3nHKa», «XUMUS HATUTKOBY», «Yaiiy,
«Momnoko», «MorIue cpeacTBa Iis MOCyAbDY, «MBUIbHBIE ITY3bIPU» U T.1.
ba3oBble MOHATHUSA: TPOEKT, UCCIIEOBATEIbCKAs Pa00Ta, XUMHUUECKUNA SKCIIEPUMEHT.
bazoBele yMeHUs: TOCTaBUTH JaOOpPATOPHBIA HSKCHEPUMEHT IO TOKCHUYECKOMY JIEHCTBHIO
3TaHoja Ha OEJIOK; MOJEINPOBATh MOCIEICTBUS TOKCUYECKOTO ACHCTBHSI BEIIECTB HA OPTaHU3M,
Opras, TKaHb, KJIETKY.

[Ipaktuueckas pabora Nel9. IlpeacrtaBieHue MUHH-TIPOEKTA. AHAIW3 TPOIYKTOB MHUTAHUS
(MOJI0KAa, IIOKOJIa/1a, YATICOB U T.J.)

Obopyoosanue: 1Lludpoas madopaTopust Mo XUMUH (MYTbTHAATIUK «XUMUS 5», NaTIHK
pH, maTtymk 371€KTpOnpOBOAMMOCTH, JATYUK TEMIIEPATypbl IJIATUHOBBIM, JATUMK ONTHYECKOMN
IUIOTHOCTH, XUMUYecKas 1ocy/a, peakTusbl, [{udposas nabopaTopus Mo 3KOJIOTUU C JATYUKOM
XJOpPUA-UOHOB, IAaTYMKOM HUTPAT-HOHOB, JATYUKOM pH, AaT4UKOM 3JI€KTpONpPOBOIHOCTH,
JATYMKOM TEMIepaTyphl, JaTYMKOM OKHCH YTJIEpOJa, JATYUKOM PACTBOPEHHOTO KHCIOpOAa,

AaTYUKOM MYTHOCTH.

Tema 20. IloaBenenune uroros 3auaTuii(l q).
Ypok 3aHUMAaTEIbHON XUMHUH.
TemaTudyeckuii nJjiax

Ne | HazBanue pa3zneiioB U TeM | BCETO Bunsl yueOHbIX Ob6opynoBaHue 1eHTpa
/T 4acoB 3aHATHI «Touka pocta»

teope | IIpakr | KOHTp
TUYEC | MYECK | OJIBH

KHX ux BIX
1 | Tema 1. BBenenune 1 1

2 | Tema 2. [IpurotoBienue 1 1 [Mudposass  maboparopus
pPacTBOPOB B XUMUYECKON 0 XUMHUHM (MYJbTUAATUYUK
naboparopuu U B ObITY «Xumust  S»,  JATYUK
TEeMIIEepaTyphl, JaT4YUK

3IEKTPOIPOBOAUMOCTH),
XUMHYECKast nocyza,

PCAKTUBLI, 3JICKTPHUYCCKAA




IJINTKA.

Tema 3. SIgoBuThIE COIU U
paboTta ¢ HUMH

[udposas nadbopaTopust
10 XUMHH (MYIbTHAATIUK
«XUMHUSA 5», TaTUNK
3JIEKTPONPOBOUMOCTH,
TAaTYUK ONTHYECKOU
IJIOTHOCTH ), XUMHYECKast
MOCy/a, PEaKTHUBBI.

Tema 4. XuMud u muia

Hudposas  mabopaTopwust
II0 XUMHUU (MYJIBTI/I,Z[aT‘-II/IK

«XuMus 5», NaTYUK
BBICOKOM  TeMIIepaTyphl,
JTaTINK TeMIepaTypbl
MIaTUHOBBIH, JTaTYUK
3JIEKTPONPOBOUMOCTH,

JTaTYUK ONTHYECKOU
IJIOTHOCTH), XUMHUYECKas
rnocyza, pPEaKTHBHI,
CIIUPTOBKH, CBeua,

[udposas  maboparopus
M0 SKOJIOTHH C JaTYUKOM
XJIOPU/I-UOHOB, JTaTYUKOM
HUTPAT-HOHOB, JaTYUKOM
TEeMIepaTypbl, JaTYUKOM
MYTHOCTH, JaTYNKOM
AJIEKTPOIPOBOTHOCTH.

Tema 5. Xumug
YEJI0BEYECKOTO OpraHu3Ma

Hudposas  mabopaTopwust
II0 XUMHUHU (MYJIBTI/I,Z[aT‘-II/IK

«Xumus 5», NaTYUK
TEeMIIEPATYPhI
TIJIATUHOBBIN ),
XUMHUYECKast nocyna,
PEaKTHBHI, [udposas

naboparopust 1Mo IKOJIOTHH
C  JaT4uKOM  XJIOPHU]I-
HWOHOB, JAaTYUKOM HUTPAT-

MOHOB, JATYNKOM
KHUCJIOPO/Ia, OKHUCH
yriaepoza, JIaTYNKOM
AJIEKTPONPOBOAHOCTH.

Tema 6. Xumus B ObITY

Hudposas  mabopaTopwust
II0 XUMHUHU (MYJIBTI/I,Z[aT‘-II/IK

«Xumus 5», NaTYUK
3JEKTPONPOBOAHOCTH,
aTYNK BEICOKOI
TEeMIIEPaTypHl, IaTIUK
TEeMITepaTypbl
IJIATUHOBBI. JTaTYUK
AIEKTPOIPOBOANMOCTH),
XAMHUYECKast nocynua,
PEaKTHBHI, [udposas

nabopaTopust Mo SKOJIOTHH




c JIaTYNKOM
3JEKTPONPOBOAHOCTH,
JTaTYNKOM OKHCH
yriepona, JATYUKOM
TEMIIEpaTypbl, JaTIYUKOM
AJIEKTPONPOBOAHOCTH.

Tema 7. Xumust JiekapcTB

Hudposas  mabopaTopwust
0 XUMHUHU (MYJIbTUIATUUK
«Xumus S», pgatuuk pH,
TaT4YnK
AJIEKTPONPOBOTHOCTH),
XUMHYECKas nocyza,
PEaKTHBBI, [udposas
naboparopust 1Mo IKOJIOTHH
¢ naruukoM pH, naTumkom
AIIEKTPOIPOBOJTHOCTH.

Tewma 8. Bausaue BpeaHbIx
HpI/IBBI‘-IeK Ha OpFaHI/IBM
YeI0BEKa

Tema 9. Xumus B
CEJILCKOM XO3SIICTBE

[Mudposass  maboparopus
0 XUMHUHU (MYJIbTHIATUUK
«Xumus S», pgatuuk pH,
JATYUK
3JIEKTPOIIPOBOUMOCTH,
JATYUK TeMIIepaTyphbl
IUTATUHOBBIA. XHMHUYECKast
nocyna, PEaKTHBBHI,
[udposas  maboparopus
[0 3KOJOTMH C JATYUKOM
XJIOPU/I-UOHOB, JTaTYUKOM
HUTPAT-UOHOB, JATYMKOM
pH, JTaTYUKOM
3JIEKTPOIIPOBOIHOCTH,
JTaTYNKOM TEeMIIEPaTypPHL.

10

Tema 10. XuMus B cajioHe
KpPacoThbl

Hudposas  mabopaTopwust
0 XUMHUHU (MYJIbTUIATUUK
«Xumus S», pgatuuk pH,
JIATYUK ONTUYECKOU
IUIOTHOCTH,  XMMHYECKas
nocyna, PEaKTHUBHI,
Hudposas  mabopaTopwust
M0 3KOJIOTMH C JaTYUKOM
MYTHOCTH, AaT4YuKoM pH,
JATYMKOM TEMIEPATYPBHI.

11

Tema 11. Xumunsa u
KOCMETHUYECKHE CPEJCTBA

Hudposas  mabopaTopwust
0 XUMHUHU (MYJIbTUIATUUK
«Xumus S», pgatuuk pH,
TATYHK
AIIEKTPOIPOBOANMOCTH,
TATYHK TEMIEPATypPhI
IJIATHHOBBIM, XUMHYCCKAS
nocyna, PEaKTHUBHI,




Hudposas  mabopaTopwust
M0 JKOJOTHH C JaTYUKOM
pH, JaTIuKOM
ANEKTPOTPOBOTHOCTH,
JATYNKOM TeMIepPaTyphl.

12

Tema 12. Xumus u
IOBEJIMPHBIE YKPAIIICHUS

13

Tema 13. B Mupe kpacok u
KapaHjanen

14

Tema 14. Xumusa u
CTPOUTEIHCTBO

15

Tema 15. IIpomblnuieHHas
XUMHUS

[Mudposass  maboparopus
0 XUMHUHU (MYJIbTHIATUUK
«Xumus S», pgatuuk pH,
JATYUK
3JIEKTPOIIPOBOIUMOCTH,
JATYUK TeMIIepaTypsbl
IUTATUHOBBIM, XUMUYECKast
nocyna, PEaKTHBBHI,
[udposas  maboparopus
[0 3KOJOTMH C JATYUKOM
pH, JTaTYUKOM
JIEKTPOIIPOBOHOCTH,
JaTYUKOM  TEeMIIepaTypHl,
JATYUKOM KHUCIIOpoJa U
JTaTYNKOM OKHCH

yriepoja.

16

Tema 16. 'eoxumus u
3KOJIOTUSA

[Mudposass  maboparopus
M0 XUMHH (MYJIBTHIATUYNK
«Xumus S», pgatuuk pH,
JTATYUK
3IEKTPONPOBOAUMOCTH,
JTATYUK TEeMITepaTypbl
MJIaTHUHOBBIH, JTaTYUK
OINITHYECKON  INIOTHOCTH,
XAMUYCCKas nocyna,
PEaKTHBBI, [udposas
naboparopust 1Mo IKOJOTHH
C  JaTYMKOM  XJIOPHUJ-
HMOHOB, JaTYUKOM HUTpAT-
WOHOB, JaryukoM pH,
JTaTYNKOM
AJIEKTPOTPOBOIHOCTH,
JTATYMKOM  TEMIIepaTyphl,
JATYMKOM MYTHOCTH.

17

Tema 17. Xumus u
KPUMHHAIUCTHKA

18

Tema 18. Xumus B
OKpYyKarollen cpefe

[Mudposass  maboparopus
0 XUMHUHU (MYJIbTHIATYUK
«XuMus 5», JaT4YnK
TeMIIepaTypbl

TUTATUHOBBIM, XUMHUYECKast




nocyna, PEaKTHUBHI,
[Mudposass  maboparopus
[0 SKOJIOTHH C JaTYUKOM
JTaTYUKOM TEMIIEPATYpPHL.

19 | Tema 109.
HUccnenosarennckue
gyzaeca

Hudposas  mabopaTopwust
M0 XUMHH (MYJIbTHAATUUK
«Xumus S», pgatuuk pH,
TATYUK
AIIEKTPOIPOBOANMOCTH,
TATYUK TEMIIepaTypbl
IJIATHHOBBIH, TATYUK
OIITUYECKON  IIOTHOCTH,
XAMHYECKast nocyna,
pEaKTUBBI, Hudposas
nabopaTopusi MO YKOJIOTHH
C  JaT4MKOM  XJIOpHUA-
HWOHOB, JIATYNKOM HHUTpAT-
HWOHOB, JaryukoM pH,
JTATYNKOM
3IEKTPONPOBOAHOCTH,
JTATYMKOM  TEMIIepaTypHl,
TATYNKOM OKHCH
yrieposa, JTATYNKOM
PacTBOPEHHOTO
KHCJIOPO/Ia,
MYTHOCTH.

ITaTYNKOM

20 | Tema 20. [TonBeneunue
UTOT'OB 3aHATUN

Peszepn

HUTOTO

34

15

19

Metoab! n popMbI 00yUeHHS

[Tpu peanusanuy TaHHOTO Kypca MOTYT OBITH MCIIOJIB30BaHBI PAa3HOOOpPA3HbIE METOMIBI U
dbopMbI 00yUEHUS TIPHU MPOBEACHUNA KOMOMHUPOBAHHBIX U MPAKTHYECKHUX 3aHATHHA. B kauectse
METOAOB 06yquI/1;1 MOXXHO HNPHUMCHSATH CJIOBECHLIC, HAIJISIAHBIC, NMPAKTUYCCKUC, YaCTUIHO-TIOUCKOBBIC,
HCCICAOBATCIIbCKUEC HpO6J'IeMHBIe, AUCKYCCUOHHBIC W TPOCKTHBLIC. PeaJ'II/ByeMLIC (bOpMLI OpraHuvsanuvuu
yuebHOro 3aHATHS: Oecena, pedepar, 3aUIuTa MPOEKTOB, JIEKUUS, HaOMOAeHHE, BBINYCK CTEHHBIX
ra3er,mpakTudeckas padoTa, SIKCIIEPUMEHT. A TakKe IeAarormueckue TeXHOJOTHH, IPUMEHIEMBIC TTPH
pean3anuy IporpaMMel, TAKAE KaK: TEXHOJOTHUS PA3BUTHS KPUTUYECKOTO MBIIUICHHUS, IPOCKTHAS
TEXHOJIOTHUS, TEXHOJIOTHS MPOOIEMHOT0 OO0YYEHHs, UTPOBBIC TEXHOJOTHH, KEHC — TEXHOJIOTHS,
TPYNIOBBIE TEXHOJIIOTUU U TPAAUIIMOHHBIC TEXHOIOTHH (KJIACCHO-YPOUYHAs CHCTEMA).

O:xupaemMble pe3yJbTaThl H3Y4eHHS Kypca

JInuyHOCTHBIE pe3yJIbTaThI

OO0yyaronuiicst MOJIy4UT BOZMOKHOCTB AJ1s1 (GOPMUPOBAHUS CIAEAYIOIIMX JTMUYHOCTHBIX

YV I:
. orpezieNieHne MOTUBALIUU U3Y4EHHUs yueOHOro MaTepHarna;
. OIICHUBAHHE YCBAaMBAaeMOro Yy4eOHOro MaTepuana,

JIMYHOCTHBIX HGHHOCTCI\/'I;

nucxoasa M3 COHOUAJIBHBIX H

b IMOBBIICHHUE CBOCI'O 06pa30BaT€JIbHOI‘O YPOBHA U YPOBHSA TOTOBHOCTH K H3YUCHHUIO
OCHOBHBIX HCTOPUUCCKHUX CO6BITPII>1, CBA3aHHBIX C Pa3BUTUEM XUMHU U 06H_ICCTB3;

b 3HAHUC MTPABUJI TIOBCACHUA B I-Ip€3BI>I‘-Ia.I\/'IHbIX CUTyalluAdgX;




. OLICHUBAHHE COLMAIBHOM 3HAYMMOCTH PO ECCUid, CBSI3aHHBIX C XUMHEH;

. BJIAJICHUE NpaBUIaMU O€30IacCHOr0 OOpaleHHs € XUMHUYECKMMH BEILIECTBaMH U
000pyI0BaHUEM, ITPOSIBICHNUE YKOJIOTHUECKON KYIBTYpHI.

MertanpeameTHbie pe3yJibTaThl

PerynssTuBHbIe

OOyuarouiics NOIyYUT BO3MOXKHOCTD JUIsl (POPMUPOBAHMS CIEIYIOLINX PErYISATUBHBIX

YVI:

. 1esienosaraHye, BKI4as IOCTaHOBKY HOBBIX LieJIel, MpeoOpa3oBaHue MPAKTUYECKON
3a/1a4M B IIO3HABATEIIbHYIO, CAMOCTOSTENIbHBIM aHAIU3 YCIOBHM JOCTHIKCHMS LIEJIM Ha OCHOBE
yué€Ta BBIIETICHHBIX YYUTEIEM OPUEHTUPOB ACHCTBUS B HOBOM y4eOHOM MaTepHalle;

. IIJIAHUPOBAHUE ITYTU JOCTHKECHHUS LICIICH;

. YCTaHOBJICHHE LEJEBBIX IMPUOPUTETOB, BBIIEICHUE AJIbTEPHATUBHBIX  CIIOCOOOB
JOCTH>KEHUS 1IeTHM U BBIOOp Hambosee 3pPpeKTUBHOTO cr1ocoda;

. YMEHHE CaMOCTOSATEIbHO KOHTPOIUPOBATh CBOE BPEMSI U YIIPABIIATH UM;

. YMEHHUE PUHUMATh PEIICHUs B MPOOIEMHON CUTYallNH;

. MOCTaHOBKA y4eOHBIX 33/1a4, COCTaBJICHUE IJIaHa U MOCIEA0BaTEIbHOCTH AEUCTBUM;

d OopraHu3anusa pa60qero MECTa MpPHU BBIIOJIHCHUHU XUMHUYCCKOI'O SKCIICPUMCHTA,

. MPOTHO3UPOBAHUE PE3YNIbTaTOB 00yUEHUS, OLIEHUBAaHUE YCBOCHHOI'O MaTepuasa, OleHKa
Ka4yecTBa M YPOBHsI MOJIyYCHHBIX 3HAHUH, KOPPEKIH MJIaHa U CII0co0a ACHCTBUS PU
HEOOXOOMMOCTH.

IHo3naBaTenbHBbIC

OO0yJarmuiics MOJYIUT BO3MOKHOCTD JIsl JOPMHUPOBAHUS CIEAYIOMNX MO3HABaTENbHBIX Y Y 1:
U MIOWCK U BBIJICNIEHNE HHPOPMAITIH;

. aHaJM3 YCJIOBHM U TpeOOBaHMI 3a1a4H, BEIOOD, COMOCTaBIEHNE U 0OOCHOBAaHHE CIIoco0a
pelIeHHs 3a/1a4H;

. BBIOOp HamOosiee 3G(EKTUBHBIX CIIOCOOOB pEIICHUS 3aJladd B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBIJIBUKEHHE U 000CHOBAHWE THIIOTE3BI, BRIOOP criocoda e€ mMpoBepKH;

. CaMOCTOSITENIFHOE CO3[aHME alrOpUTMa JESATENbHOCTH TpPU peIleHHH MpolieM
TBOPYECKOTO U MIOMCKOBOT'O XapaKTepa;

. YMEHHS XapaKTePU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHHUIO U CBOMCTBAM;

. ONKCHIBAHUE CBOMCTB: TBEPIBIX, XHUAKHX, ra3000pa3HbIX BEIECTB, BbIICICHUE HUX
CYIICCTBCHHBIX ITPHU3HAKOB;

. n300pakeHHe COCTaBa IMPOCTEHIINX BEHIECTB C MOMOUIbI0 XMUMHUYECKUX (QOopMyd U
CYIITHOCTU XUMHNYCCKUX peaKuHﬁ C IOMOIIIBbKO XUMHNYECCKUX ypaBHeHHﬁ;

. npoBeJieHNe HaOMIOJEHHM, OnmucaHWe MNPU3HAKOB M YCIOBUNM TEUYEHHS XMMHYECKUX

peakuuii, BBIMOTHEHHE XUMHUYECKOTO dKCIIEPUMEHTA, BBIBOABI HA OCHOBE aHajIn3a HaOII0eHUI
3a SKCHEPHMEHTOM, pelIeHHe 3ajad, MOJTy4eHHe XHUMHUYECKONM HH(OpMalUU U3 pa3IUdHbIX
HMCTOYHHUKOB;

. yYMEHHE OpTraHU30BbIBaTh UCCIIEI0OBAHUE C LIETbI0 TPOBEPKU THIIOTES;

. YMEHHE JIeNaTh YMO3AKITIOUeHHUS (MHAYKTUBHOE U 110 aHAJIOTUH ) ¥ BHIBOJIBI;

. yMeHHE 00bEKTHUBHO OLICHUBATh MH()OPMALIHIO O BEIIECTBAX U XUMUYECKHUX ITpoleccax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHON HHPOPMAIIHH.

KomMMyHnkaTuBHbBIE

OOyJaromuiicst MOJXYYUT BO3MOXKHOCTH AT (DOPMHUPOBAHHS CIEAYIOUIUX KOMMYHHKATHBHBIX
YV I:

b IMMOJIHOC U TOYHOC BBIPAKCHUC CBOUX MBICJIEH B COOTBETCTBHUH C 3aa4yaMi U yCIIOBHUAMU
KOMMYHUKAIIUH;
b AICKBATHOC HCIIOJIB30BAaHHUC PCUCBBIX CPCACTB I Yy4aCcTusds B JUCKYCCUHU U

apryMeHTallly CBOEH MO3ULIMHU, YMEHHUE MPEACTABIATh KOHKPETHOE COJIepKaHuE C COOOIICHUEM
€ro B MMMCBMEHHOU 1 YCTHOU (popme, onpeieieHrne Crnoco00B B3auMOICHCTBUS, COTPYTHUIECTBO
B TTIOMCKE U cOope nH(pOopMaInu,



. OTIpeNieIeHue CIOCOOOB B3aWMOJICHCTBUSA, COTPYAHHYECTBO B IOMCKe U cbope
uH(popMaluy, ydacTue B JUANOre, IUTAHUPOBAHHME OOIIMX CIIOCOOOB pPaOOTHI, MPOSBICHUE
YBQXKUTEIBbHOIO OTHOLIEHHUS K IPYTUM Y4allUMC;

. ONMCAHUE COJEPKAHUS BBINOJIHIEMBIX JEHUCTBUA C LEIbI0 OPUEHTUPOBKH B
MPEAMETHONPAKTUUECKOU JIEATETbHOCTH;

. YMEHUS YYUTHIBaTh Pa3HbIC MHEHHS U CTPEMUTHCSA K KOOPAMHALIMM PA3IMYHbIX TO3ULUAN
B COTPYJIHUYECTBE;

. dbopMynupoBaTb  COOCTBEHHO€ MHEHHE U  TMO3MIMIO, apryMEHTHpOBaThb U

KOOPAMHUPOBATh €€ C MO3ULHUAMH NapTHEPOB B COTPYIHUYECTBE MpPHU BBIpaOOTKE OOIIEro
pelIeHUs B COBMECTHOM JEATEIbHOCTH;

. OCYILECTBIISATh B3aWMHBIH KOHTPOJb M OKAa3bIBaTh B COTPYIHHYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;

. IUTAHUPOBATh 0OIIHE CIIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
JEeHCTBUI MapTHEPA, YMETh YOCK1aTh;

. UCITIOJIb30BaTh aJIeKBAaTHBIC SI3BIKOBBIE CpPEACTBA JJsI OTOOpPAKEHUS CBOMX YYBCTB,
MBICJICH, MOTUBOB U MOTpeOHOCTEH; 0TOOpakaTh B peun (omucaHue, O0BICHEHHUE) COIECpKAHUE
COBEpILAEMBIX JIEHCTBUI, Kak B (JOpME IPOMKOW COLMATM3MPOBAHHOW peuu, Tak U B (opme
BHYTPEHHEHN peun;

. pa3BUBaThb KOMMYHUKATHBHYIO KOMIIETEHLIMIO, MHCIIONb3ysd CpPEACTBA YCTHOH U
NUCbMEHHOW KOMMYHHMKAllMM TpH paboTe ¢ TeKCTaMd Yy4yeOHHMKAa U JOMOJIHUTEIbHON
JUTEPAaTypOl, CHPAaBOUYHBIMU TaOJIHMIIaMH, MPOSABIATH TOTOBHOCTh K YBAXKCHHIO MHOM TOYKH
3peHus npu 00CYKIECHUH PE3yJIbTaTOB BHIIIOJIHEHHOMN paboTHI.

IIpenmeTHbIe pe3yJIbTaThI

Obyyarowuticss HAyYuUmcsL:

. MPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHMSI: HAOIIOICHHEe, U3MEPEHHE, YKCIIEPUMEHT;

. ONKCHIBATh CBOWCTBA TBEPIBIX, IKHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICISAA UX
CYIIIECTBEHHBIC TPU3HAKY;

. pacKpbIBaTh CMBICI 3aKOHA COXPaHEHHsS MAacChl BEIIECTB, AaTOMHO-MOJICKYIISIPHOMN
TEOpHHU;

. pa3nuyath XMMUYECKHEe W (PU3MUYECKUE SIBICHHS, Ha3bIBaTh MPHU3HAKH W YCIOBUS
MPOTEKAHUS XUMHUYECKUX PEaKIINi;

. coOro1aTh npaBuiia 6€301macHOM pabOTHI TPU MPOBEICHUN OIBITOB;

. MOJIb30BaTHCS TA00PATOPHBIM 00OPYJIOBAHUEM U TIOCYAOH;

. NOJTy4aTh, COOMpaTh ra3000pa3HbIC BEIIECTBA U PACTIO3HABATH HX;

. XapaKkTepu3oBaTh (U3MUECKHE W XUMHYECKHE CBOHCTBA OCHOBHBIX  KIIACCOB

HEOPraHUYECKUX COCIAMHEHUM, NMPOBOIUTH OIBITHI, MOATBEPKIAIOINE XUMHUYECKHE CBOMCTBA
U3Y4YEHHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB;

. PacKpBIBATH CMBICII IIOHATHS «PAaCTBOP», BBIYUCIATE MACCOBYIO JOJIIO PACTBOPEHHOTO
BEILECTBA B PAaCTBOPE, FTOTOBUTH PAaCTBOPBI C ONPEAECIEHHOM MAaCCOBOM AOJEH PACTBOPEHHOIO
BELICCTBA;

. XapakTepu3oBaTh  3aBHUCUMOCTb  (DM3MYECKMX  CBOWMCTB  BEIIECTB  OT  THUMA
KPUCTAJZIMYECKOM PEIIETKU, ONPENEIATh BHUJA XUMHUYECKOW CBA3M B HEOPraHUYECKHX
COCIMHCHUSAX;

. PacKpbIBaTh OCHOBHBIE IIOJIOKEHUS TEOPUM DJIEKTPOJIUTUYECKOW IHCCOLMALINH,
COCTABJIAITh YPABHEHUS JJIEKTPOJIUTUYECKON JUCCOLMALIMY KUCIIOT, IIEJI0YEH, COJIEH U peakuui
HOHHOr0 OOMeEHa;

. pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUM, OIpPEACIATh
OKHCJIUTEIb U BOCCTAHOBUTEIb, COCTABIIATH YPABHEHUS OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKLuii;

. Ha3bIBaTh (PaKTOPHI, BIUSIOIIME HA CKOPOCTh XMMUYECKOH peakIui;

. XapaKTepU30BaTh B3aUMOCBS3b MEK/y COCTaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAIIOB
1 METAJLIOB;



b HpOBO,Z[I/ITI: OIIBITHI 11O HOJIy‘-IeHI/IIO nu H3yquHIO XUMHNYCCKUX CBOﬁCTB paBJ’II/I‘IHBIX
BEILIECTB;

. IpaMOTHO 00palaTbcs ¢ BEIECTBAMU B TIOBCEAHEBHOM KU3HHU.
Obyuarowuiics noay4um 603MOHNCHOCMb HAYUUMbCA:
. BBIIBUTaTh M MPOBEPATH HKCIEPUMEHTAJIBHO TMIIOTE3bl O XMMMUYECKHX CBOHCTBAX

BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEaAKIIUH,
0 XapakTepe U MPOIYKTaX pa3IMUHbIX XUMHUYECKUX PEaKLUii;

. XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOEHUIO U CBOMCTBAM, YyCTaHABIUBATh
MPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

. COCTaBJISITh MOJIEKYJIIPHBIE U TIOJTHBIE HOHHBIE YPAaBHEHHS 110 COKPAIEHHBIM HOHHBIM
YpaBHEHUAM,

. IPOrHO3UPOBATh  CIIOCOOHOCTh  BEIIECTBA  NIPOSBIATH  OKHUCIUTENIbHBIE — WJIU
BOCCTAHOBHUTEIILHBIC CBOMCTBA C y‘-IéTOM CTeleHEe OKHCIICHUS DJIEMCHTOB, BXOJAIIIMX B €I0
COCTaB;

d BbIIBUT'aTb W IPOBCPATH SKCICPHUMCHTAJIBHO THUIIOTC3bI O PE3YyJibTaTax BOSHeﬁCTBHH
pa3IUYHbBIX (PAKTOPOB Ha U3MEHEHUE CKOPOCTH XMMHUECKOH peakiny;

b HUCIIOJIB30BAaTh HpI/IO6peTéHHBIe SHAHUA JJIA 9KOJIOTUYCCKU I'PaMOTHOT'O IMOBCACHUS B
OKpYKalolllei cpee;

b HUCIIOJIb30BaTh HpI/IO6peTéHHBIe KIITFOYCBBIC KOMIICTCHIIMHA TTPH BBIITIOJIHCHHUU ITPOCKTOB U
pelieHny y4eOHO-HCCIeI0BaTEbCKUX 33a4 [0 M3YYEHUIO CBOMCTB, CIIOCOOOB MOJIyUYEHUS U
pacro3HaBaHusl BEILIECTB;

. 00BEKTHBHO OLIEHUBATh MH(GOPMAIUIO O BEIIECTBAX U XMMHUECKUX MPOIIeccax;

b OCO3HaBaTb 3HAYCHUC TCOPCTUYCCKUX 3HAaHUM 1[0 XUMHH JJIA HpﬁKTH‘-I@CKOfI
JeSITEIbHOCTH YEJI0BEKa,

b Co3aaBaTb MOACIIM H CXCMbI Ui PCHICHUSA y‘I€6HBIX N IIO3HAaBATCJIBHBIX 3aJa4,
MOHUMATh

H€O6XOI[I/IMOCTI> CO6JIIOI[€HI/I$I HpC,Z[HHC&HPIfI, npeararacMbiX B HHCTPYKIUAX IO UCIIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JIP.

®opMBbI KOHTPOJISI YPOBHS TOCTHKEHHIl yUaluXxcsi 1 KPUTEPUH OLeHKH

KoHTponb pe3ynsTaToB 0OyUYEHUS W OICHKAa MPHOOPETCHHBIX yYalTUMHUCS YMEHHMA W HABBIKOB
MIPOU3BOJISITCS TIPY BHITIOJITHGHUH UMM MTPAKTHIECKHUX PabOT, IPOMEKYTOTHON aTTECTAITMU TI0 OKOHYaHUH
KaXXZI0ro pasjacja v 3alluTe IIPOCKTA. O]_ICHI/IBEIHI/IG MMPOU3BOJUTCA IO )IBYX63.J'IJ'IBHOI71 CHUCTEMEC, KaK
CpelHee 3HaYeHWE TEKYIIUX OICHOK, 3a4eT BBICTABJISAIOT MPU NOJTydYeHWH He MeHee 3 OamioB. Taroke
HCIOJIB3yeTCsl CAaMOOIIGHKAa O0Oydaromerocs, €ro axkTHMBHOCTb Ha 3aHATHX, YYacTHE B
OJIMMITHA/IaX, KOHPEPEHIUAX C TPOCKTAMH.
JlonoJiHUTeIbHbIE 00yYalolIe MaTepuabl
Komnerotep
IIpoekrop
Hudposas nadoparopust mo XuMuu («XuMHs 5»)
[Mudposas nadopatopust 1o sxkonoruu («Hayunsie pa3siedeHus» (IpoQuib))
Hudposas manenp
JlaGopaTopHoe obopynoBaHue
XHUMUYECKUE PEAKTUBBI
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Ipunoxenune

Metoauyeckoe odecrniedyeHHe 00pa3oBaTeJbHOM IPOrPaMMBI.

HartypanbHbie 00beKThbI:

HarypanbHble OOBEKTBHI, HCIIONB3yeMble NpU OOYyUYEeHHUH XWUMHH, BKJIIOYAIOT B cels
KOJUIEKIIMA MUHEPAJIOB U TOPHBIX MOPO/JI, METAJUIOB U CIJIABOB, MUHEPAIbHBIX YA0OPEHUH.
XVUMUYECKHUE PEAKTHBBI M MaTepHalibl. XHUMHYECKas IabopaTopHas TIOCy[a, ammaparypa.
MoaenuKkpuCcTaIIMIECKUX PEImETOK anmasa, rpaduta, cepbl, ¢ocdopa, okcuna yraepoga(IV).
Hona, xKeinesa, MeAy, MarHusl..

Y4eOHble MOCOOMS HA TEYATHOM OCHOBE:!

B mpomecce  oOyueHHs — MCHONB3yeM  CIEAYIOUIME  TAOMUIBI  TMOCTOSIHHOTO
skcnoHupoBaHus: «llepmonnueckas cucrema xumuueckux snemeHToB [[. M. MeHnneneeBay,
«Tabnuma pacTBOPUMOCTH KHCJIOT, OCHOBAaHMH U coneily, «DIEeKTPOXUMUYECKUNA psij
HaIPSKEHUN METAJNIOB), TUIaKTHYECKUE MaTEpHAIIbI.

TeMbI NIPOEKTOB M0 XUMHH
AncopOIIOHHAsT OYMCTKA CTOYHBIX BOJ HACEIEHHOTO MMYHKTA.
BiusiHue aBTOMOOMIIBHOTO TPAHCIOPTA Ha SKOJIOTHIO CBOETO TOPOJa.
W3ydenune BO3aeCTBUSI KUCIOTHBIX JOXK/IEH Ha OKPYXKAIOIIYIO cpeny (pacTeHusl, MaMsATHUKH).
M3ydyeHne coctaBa M CBOMCTB IIPOTHUBOTOJIONENHBIX PEArcHTOB, MCIOJIB3YEMBIX Ha JOporax
ropoja.
HccnenoBanue BIMAHUSA OEH3MHOBBIX, JM3EIbHBIX, FA30BBIX ABTOMOOMJIEH Ha OKPY)KAIOLIYIO
cpeny.
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0.
. CHer — KaKk MHAMKATOP 3arpsi3HEHUS OKPYKAIOLIEH cpeibl aBTOMOOMIBHBIM TPAHCIIOPTOM.
12.
13.

HccnenoBanue copOLMOHHBIX CBOWCTB OBOIIEH, (PPYKTOB, )KUBOTHBIX IO OTHOUICHHIO K MOHAM
TSYKEJIBIX METAJIOB.

HccnenoBanre KOppO3MOHHBIX MPOLIECCOB B Ta30BOM M BOAHOM Cpeaax.

Onpenenenne BuTaMuHa C B MECTHBIX ATr0Jax.

Ornpezenenre KauecTBa BO/Ibl B HAllIEM BOAOEME.

Ponp MeTanmnoB B cO3JaHUH HCTOPUYECKOTO JIMIIA TOPOAA.

Xumus B reorpaguieckux HazBaHusx [Ipumopckoro kpas.

HccnenoBanne XMMHUYECKOTO COCTaBa BOAOMPOBOIHON (TIPUPOIHOI) BOJIBI HA IPUMEPE MECTHBIX
00pasIos.

PazButre xuMnueckon nmpoMsIuIeHHOCTH [IpuMopckoro kpasi.

HccnenoBanue coctaBa BO3/lyXa Ha OCHOBE ONpPEIETICHNUs KUCIOTHOCTH OCaIKOB (JOXK/Ib, CHET).
HccnenoBanne XMMHUYECKOTO 3arpsi3sHEHUS TPHOPEKHBIX 30H [IpumMopbsi.

DHeprocoeperaroniue pecypcsl [Ipumopckoro kpasi.

Ponp KproOnpoTEKTOPOB B NOBBIIIEHUH YCTOMYUBOCTH PACTEHUN K MOPO3aM.

HccnenoBanue 3arps3HEHHs BOJbI WM IIOYBBI HOHAMU TSDKENBIX METAUIOB C MCIOJBb30BAHUEM
pacTeHuN.

CpaBHUTENBHOE UCCIIEJOBAHUE COACPKAHUS HUTPATOB B MECTHBIX U DKCIIOPTUPYEMBIX U3 Knras
OBOILIAX.

[Toryyenue Gymaru u3 BOJIOpOCTIEH.

Mope kak Ki1agoBasi XUMUYECKUX 3JIEMEHTOB U ChIPbE ISl UX TOJTYyYEHHUS.

Uccnenosanue coaepkanus oj1a B MOPETPOIYKTAX.

24 .Mopckue KUBOTHbIE KaK MOCTABIMKH JEKapCTBEHHBIX TIPENAPaToB.

25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45.
46.

47.

AOGcopOuMoHHas OYKMCTKa HE(MTAHBIX 3arps3HEHUN BOJOEMOB MPHUPOJHBIMH CpEICTBaMU
(charmymom).

[TpuGopsb! 17151 AEMOHCTPATMOHHOTO XUMHUYECKOTO 3KCIIEPUMEHTA CBOUMHU PYKAMHU.

XuMHs B CKa3Kax.

Muds! 1 nereHabpl XUMHUH.

3aHuMAaTeNbHbIE XUMUYECKHUE OMBITHI.

DIEKTPOXUMHUYECKasi KOPPO3UsI METAIIIOB, CIIOCOOBI 3aIlIUTHI OT HEE.

BripamuBanue KpUCTaIIOB U3 PACTBOPOB Pa3IUYHBIMU METOJAMHU.

[TpoexTupoBaHKE FKOIOTHUECKH O€30MaCHOr0 XUMUYECKOT0 HCTOYHHKA TOKA.

Omnpenenenne ONTUMAIBHBIX YCIOBHIA Tt pepMeHTa (HarpuMep, MePOKCHUAA3HI,

ypeasbl), BbIACIEHHOTO U3 JKUBOTHBIX HJIM PACTUTENIBHBIX OOBEKTOB.

[Tonyuenue nuporasmiosia U3 TaHWHA, BBIICIEHHOTO U3 PACTUTEIBLHOTO CHIPbS.

Ornpezenenne KauecTBa CIIMBOYHOTO Macja METOIOM TOHKOCIIOWHON XpomaTorpaduu.
Ornpenenenne cofep:kanusi NaJIbMOBOTO Maciia B MPOAYKTAaX MUTAHUS.

Omnpenenenue kayecTBa MENA pa3INYHbIMU METOIAMHU.

[TonydyeHre HaHO- U MHUKPOYACTHUI[ MMAPAMArHETUKOB M UMMOOWIHM3AIUS HAa UX IMOBEPXHOCTH
HEKOTOPBIX BEIIECTB, IPUIAIOLIUX OKPACKY.

[Tonmydyenne HaHOYACTHI] 30J10TA U UCCIECAOBAHUE UX CBOMCTB.

[ToryueHne HaHOYACTUIl METAIITUYECKOTO HUKENS, UX OMOTOKCUYHOCTb.

[Tonydyenne 3amemEHHBIX (EHUIIOKCAIATOB JUIS TPUTOTOBICHUS XEMUJITFOMUHECIICHTHBIX
COCTaBOB.

[Touck onTUManbHOrO MeTOAa JUIsl KOJIMYECTBEHHOI'O OMNpPENENICHUs Ba)KHBIX IOKa3aTenei
(manpumep, koHueHnTpaius noHoB NO3™, Ca2+) aKBapHMYMHOH BOJIBI.

AHanu3 CMBIBHBIX BOJ ITOCJIE MPUMEHEHUS CPEICTB JIJIsi MBIThSI TOCY/IbI.

YTunuzanus menoYHbIX ralbBaHMUYECKUX 3JIEMEHTOB MMUTaHUs, BRIpaOOTaBIIMX CBOM pecypc.
CuHTe3 pEeakTHBOB JUIS IIKOJIBHOM J1ab0oparopuu W3 MPOIYKTOB MEPepadOTKH MIETOYHBIX
3JIEMEHTOB TTUTAHMUSL.

KonudecTBeHHBI aHanM3 OHONOTHYECKH AKTUBHBIX COCIWHEHUH, BBIICICHHBIX W3 IUIOIOB
yepHUKH 00bIKHOBeHHO# (Vaccinium myrtillus).
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BriusiHue ycnoBHMH OCBEIIEHHOCTH Ha COJIEpKAHUE HUTPATOB B JIMCTBhAX ykpoma (Anethum
graveolens L.).

BrwusiHue Hiona Ha pa3BUTHE MPOPOCTKOB 0Bca noceBHoro (Avena sativa L.).

I'ynmmu  (Poecilia  reticulata  Peters) kak  OuoMapkepsl  BOJOEMOB,  3arps3HEHHBIX
AHTUTOJIONIETHBIMH pEareHTaMHu.

[IpumeHeHne ranbBaHOIUIACTUKY TSI (PUKCALIMH PUPOTHBIX OMOO0OBEKTOB.

CHHTE3 U H3ydeHHe CBOMCTB coemuuennit mexu Cu™’u Cu®,

D¢ heKTUBHOCTH OBITOBBIX (PUIBTPOB JJISI OYMCTKH MTUTHEBOU BOJIBI.

KoarynsiuonHeie METOBI OYMCTKH BOZABI B MCKYCCTBEHHBIX BOAOEMax./3ydeHne MmeaoqyHOCTH
Pa3IUYHBIX COPTOB MbLla U MOIOIIUX CPEJCTB.

WNunukaTropHbie CBOMCTBA pa3MTUYHBIX PACTCHHI U IIBETOB (C ornpeaeneHueM pH pacTBopoB).
Ornpezenenne KauecTBa XJIeOOMeKapHOM MYKH U XJjie0a.

Omnpenenenue Ka4ecTBa KUCIOMOJIIOYHBIX MPOTYKTOB.

Omnpenenenue 3aBUCUMOCTH U3MeHEeHMsI pH LeJIbHOro M macTepu30BaHHOIO MOJIOKA OT CPOKOB
XPaHEHUS.

N3yuenne 3¢ (HEeKTUBHOCTH Pa3IUYHBIX COJIEBBIX TPEIIOK.

KoHcTpynpoBanue «XUMUYECKUX IPETIOK», OCHOBAHHBIX HA XUMUYECKHUX PEAKITHIX.

CuHTe3 «MallaxuTa» B Pa3IMYHBIX YCIOBHUSAX.

W3ydenune Koppo3uu Kee3a B pa3IHuHbIX YCIOBHSIX.

BnusiHue cBeta u Kucaopo/ia Ha CKOPOCTh Pa3iokKeHHs pacTBopa Hoauaa Kanusl.

Omnpenenenue KauecTBa BOJOIPOBOIHON BOJIBI.

KéctkocTh Boabl. CIocOOBI ONpeesieHns KECTKOCTH BOADI.

Bymaxknas xpomarorpadus. Xpomarorpaguueckoe pa3ieieHne BeIeCTB.

XpycTalnbHOE CTeKI0. MOKHO JIU UCMOJIb30BATh JI XPAHECHUS TUIIN?
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