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AHHOTaANuA

XuMHus - 3TO HayKa O BEIECTBaX, UX CBOMCTBAX M MpeBpalleHUusX. Posib XUMUU B KU3HU
YeloBeKa OrpoMHa. XUMHUYECKas MPOMBIIUICHHOCTh PAa3BUBACTCS B HACTOSIIEE BPEMs TOpas3zio
ObIcTpee, yem Jro0as apyras, i B HAauOOJBIIEH CTENEeHH OMNpeAe/sieT HaydHO — TeXHUYECKUN
nporpecc.

[Ipennaraemas nporpamma Kypca «XUMHYECKUI MPAKTUKYM) MMEET
€CTECTBCHHOHAYYHYI0 HAIMPaBICHHOCTh, COCTABJICHA Ha OCHOBE pekoMeHmanuii deaepanbHOTO
orepaTopa y4eOHOro npeameTa « XuMusi» 1o ero npernojaBanuio Ha 0ase neHTpa «Touka pocta»
€CTECTBEHHO-HAYYHOM W TEXHOJIOTMYECKOM HAIpaBJICEHHOCTEM M B  COOTBETCTBUM C
METOIUYECKUMH pEeKOMEHJAlMsIMH 10 MpenojnaBaHuio Moxayns «Kpaesexgenue» B Kypce
«Xumusi». Kypc HampaBieH Ha pa3BuThHe B (HOpMHpPOBAHHE Y IIKOJIHHUKOB MEPBOHAYATHHOTO
LEJIOCTHOTO MPEACTABICHUS O MUPE Ha OCHOBE COOOIIEHUS UM HEKOTOPBIX XUMUYECKUX 3HAHHIA.
TeopeTrueckre BONPOCHI, BKIIOUEHHBIE B MPOrPaMMYy, IMOMOTYT YYaIlUMCS JIYYIle YCBOUTH
TE€Mbl OCHOBHOTO Kypca XMMHUU. 3HAUUTEIbHAsI YaCTh BPEMEHU OTBOJUTCS TJIAaBHOMY KPUTEPHUIO
TBOPUYECKOTO OCHOBAHUS Kypca - TPaKTHUYECKUM paboTam.

CoBpeMeHHbIE dKCIIEpUMEHTANIbHBIE UCCIIEeI0OBAaHUS 110 XUMHUU yXKe TPYIHO MPEACTaBUTH
0e3 HCIOJIb30BaHUS HE TOJBKO AHAIOTOBBIX, HO U HHU(POBBIX HM3MEPUTENBHBIX MpuOOpoB. B
denepanbHOM rocynapcTBeHHOM oOpazoBarenbHOM cTtannapte (PI'OC) nponucaHo, YTO OJTHUM
U3 YHHBEPCATbHBIX YYEOHBIX ICHCTBHI, MPHOOPETAEMBIX YYAIIUMUCS, JOJDKHO CTaTh yMEHUE
«TIPOBEJICHUS OIBITOB, MPOCTBHIX 3KCIEPUMEHTAIBHBIX HCCIEAOBAHUN, MPSAMBIX M KOCBEHHBIX
W3MEPEHUI ¢ MCIOIb30BaHNEM aHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOBY.

VY4eOHbIi SKCIIEPUMEHT MO XUMHUU, MPOBOJUMBINA Ha TPAIUIIMOHHOM 000pyAOBaHUHU, 03
NpUMEHEHUS NU(POBBIX Ta00OPATOPHii, HE MOXKET MO3BOJIUTH B MOJIHON Mepe PEIIuTh BCE 3a7a9n
B COBPEMEHHOM LIKOJIE. DTO CBSA3AHO C PSIAOM MPUYHH:

. TPaJUIIMOHHOE INKOJbHOE O0OpYyIOBaHHE W3-3a OTPAHMUYCHUS TEXHUYECKHX
BO3MOXKHOCTEH HE MO3BOJISIET TPOBOAUTH MHOTHE KOJIMUECTBEHHBIE UCCIIEIOBAHMUS;

. JUTUTEIHHOCTh MPOBEICHUST (PU3NIECKUX HCCICIOBAHUN HE BCET/Ia COTJIACYETCS C
JUIUTEIHHOCTHIO YU€OHBIX 3aHSATHI;

. BO3MOXXHOCTh ~ TPOBENCHHUS  MHOTHUX  HUCCIICJIOBAHMA  OTPAHHYUBACTCS
TpeOOBAHUSIMHU TEXHUKH O€30MTaCHOCTH U JIP.

[MudppoBass  nmabopaTopusi  TMOJHOCTBIO  MEHSET  METOAMKY M COJEp)KaHHe
SKCIIEPUMEHTANILHOM JIeATENbHOCTH M pellaeT BblllenepeuncieHHble mnpodnemsl. [lupoknii
CHEKTpP /JAaTYMKOB TO3BOJIAET YYAIIUMCS 3HAKOMUTHCS C TMapameTpaMu  (hU3UIecKoro
9KCIIEPUMEHTAa HE TOJbKO HAa KAYeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. Lludposas
naboparopuss  TMO3BOJSIET BECTHM  JIUTENIBHBIA  JKCIEPUMEHT Jlake B  OTCYTCTBHUE
9KCIIEPUMEHTATOPA, @ YACTOTa UX U3MEPEHUH HEeMOBIACTHA YEJIOBEUECKOMY BOCIPHUSITHIO.

B mpomecce QopmupoBaHUs OIKCIEPUMEHTATBHBIX YMEHHH YYEHHK oO0ydaercs
MPEJICTaBIATh UHPOPMAIIHIO 00 CCIEeA0BAHNUN B YETHIPEX BUAAX:

® B B€p6aJII>HOMI OIMUCBIBATH OKCIICPUMCHT, CO34aBaTb CJIOBCCHYHO MOJICIIb
OKCIICPUMCEHTA, q)HKCHpOBaTB BHUMAaHHEC HAa USMEPACMBIX BCIUWYNHAX, TCPMHUHOJIOTUH;
® B TaOJIMYHOM: 3aIIOIHATH Ta6.HI/II_H>I JaHHBIX, JICKAIIHUX B OCHOBC ITOCTPOCHHA

rpa¢ukoB (IMPU STOM Yy YYAINIMXCS BO3HUKAET IEPBUYHOE NPEACTABICHHE O MaciTadax
BEJIMYUH);

. B TpauuecKoM: CTPOUTh Tpapuku 1O TaONMYHBIM JAQHHBIM, YTO JaéT
BO3MOXXHOCTh T€pexo/ia K BBIIABWKEHUIO THUIOTE3 O XapakTepe 3aBUCUMOCTU MEXAY
BEJIMYMHAMU (TIPH 3TOM YYHTENb MOKAa3bIBAET MPEUMYILECTBO B BU3yaJIH3aIllMM 3aBUCUMOCTEH
MEXJy BEIMYMHAMH, HArJIIJHOCTb U MHOTOMEPHOCTbH); B BHJE MAaTeMAaTHUYECKUX ypaBHEHUM:
JlaBaTh MaTeMaTUYECKOE OMHMCAHUE B3aMMOCBSI3U BEIMUMH, MaTeMaTHYeCKoe 0000IIeHHeE.

AKTYaJIbHOCTb IPOTpaMMbl «XUMHUYECKUN MPAKTUKYM» 3aKIIOYAeTCsl B TOM, YTO B XO7€
€e peanu3ali COBEPIICHCTBYIOTCS YMEHMS YYaIUXCS CaMOCTOSTENBHO OCYIIECTBIATH
XUMHYECKHE SKCIIEPUMEHTHI, pellaTh pacueTHbIE 3aJauM, YIIyOJSIOTCS 3HAHHUS Yydalluxcs,
BBIPa0aTHIBAIOTCS. YMEHHS CAMOCTOATEIBHO IPUMEHATH IPUOOPETEHHBIE 3HAHUS.



HoBu3Ha naHHo# 00pa3zoBaTenbHOM MPOrpaMMBbl 3aKIIIOYAETCS, TIPEXKE BCETO, B TOM, YTO
B y4eOHBII IUIaH MPOrpaMMbl BKIIIOYEHBI Pa3JeNibl, KOTOPbIE HAIIPABICHBI HA yJIOBIETBOPEHUE
II03HABATEJIbHBIX UHTEPECOB O BEILIECTBAX, UX IPOU3BOJCTBE U UX MPAKTUYECKOM IIPUMEHEHUN B
IIOBCEIHEBHON KU3HU.
MecTo Kypca B 00pa3oBaTe/ibHOM NpoLecce

Kypc «Xumuueckuii TpaKkTHKyM» BBICTYMAaeT B  KadyeCTBE JOMOJHUTEIHHOTO
pacLIUpSIONIET0 Kypca U BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN IO XMMHUU U MMEET
npoOpUEHTAIIMOHHYI0  HampaBlIeHHOCTh. Kypc mpenHasHadeH Ui JOMOJHHUTEIBHOTO
00pa3oBaHUs yJanuxcs 8 KJ1accoB, MHTEPECYIONUUXCS XUMUYECKUMU HayKaMH M TOTOBSIIUXCS K
HPOJIODKECHUIO O0YYEHUS 10 €CTeCTBEHHOHAYYHOMY, TEXHOJIOTHYECKOMY HPO(MIIM, a Takxke
IUIAHUPYIOIIUX 00y4aTbcss B By3€ Ha CIEHUAIBHOCTAX (PU3UYECKOro, OMOJIOTHYECKOTo,
XMMHYECKOT0 M TeXHoJorndeckoro nmpoduis. ConepxaHue Kypca BEIXOIUT 38 PAMKH IIKOJIEHON
IpOTpaMMbl U MOXKET OBITH HCIIOJIB30BAHO JUIsI TPOBeAEHUS (DaKylIbTaTUBHBIX 3aHATHHA, JUIA
yriIyOIeHHOH MOATOTOBKH.

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

Henu u 3a1a4n U3y4eHUs: Kypca
Llenv Kypca: pacuIMpeHHE COIEp)KaHHs IIKOJIBHOTO XHMHYECKOTO 00pa30BaHUS; MOBHIIICHUE
MO3HABATEIILHON aKTUBHOCTH OOYYArOIIMXCS B €CTECTBEHHO-HAYYHOU 00JacTH; (GOpMUPOBaHUE
y ydamuxcs TJIyOOKOTO W YCTOHYMBOTO MHTEpeca K MHUpPY BEIIECTB H XHMHUYECKHX
MpeBpaIleH, NPUOOPETCHHE HEOOXOAUMBIX TIPAKTHUECKUX YMEHHMA ¥ HaBBIKOB TIO
7a00paTOpPHOIl  TEXHWKE, pa3BUTHE IMO3HABATEIBHBIX HWHTEPECOB M  WHTEIUICKTYaJIbHBIX
BO3MOXXHOCTEH; pa3BUTHE JIMYHOCTH peO&HKa B mpoliecce 00yueHHs] XUMHHU, ero CiocoOHOCTeH,
(GOpMHPOBAHUS U YIOBJICTBOPEHHS COIIMATBHO 3HAUNMBIX HHTEPECOB U TIOTPEOHOCTEH.
3aoauu kypca:
Ooyuarwmmue:
(dbopMUpOBaHUE HABBIKOB M YMEHHI Hay4YHO- UCCIIEIOBATEILCKON ACSITEILHOCTH,
dbopMHUpOBaHWE Yy YydYalIMXCS HABBIKOB OE€30MAaCHOIO0 H TPaMOTHOTO oOparieHus
C BEIIECTBAMU;
(dopMHpOBaHUE TPAKTUICCKAX YMEHHUI Y HABBIKOB Pa3paOOTKU U BBHITTOJHEHHUS XHMUYECKOTO
IKCIIEPUMEHTA;
MIPOIOJDKUTH PAa3BUTHE MO3HABATEIILHONW aKTUBHOCTH, CAMOCTOSITEIIHbHOCTH, HACTOWYHMBOCTH
B JIOCTHKCHHH 11€JTH, KPEATUBHBIX CIIOCOOHOCTEH ydanuxcs;
pacimMpeHue U yriryoJeHre 3HaHUH yJaInuxcs,
dbopMUpOBaHUE TPE3CHTAIIMOHHBIX YMEHUN 1 HaBBIKOB;
Ha TpUMepe XUMHUYECKOTO MaTepraia HavyaTh Pa3BUTHE y4eOHOW MOTHBAIIMU IIKOJIBHUKOB
Ha BBIOOp mpodeccun, CBSI3aHHOH ¢ XMMUYECKUM ITPOU3BOJICTBOM;
1aTh BO3MOXHOCTb yUYaImuMcst MIPOBEPUTH CBOHU CTIIOCOOHOCTH
B ©CTECTBEHHOOOpa30BaTeIbHON 00JIaCTH;
(dbopMHpOBaHHWE OCHOBHBIX METOJOB PEIICHUS HECTAHIAPTHBIX W OJUMITMAIHBIX 3a7ad I10
XUMUH.
Pa3zsuBaronue:
pa3BUTHE BHUMAaHUS, MAMSITH, JOTHYECKOTO U MPOCTPAHCTBEHHOTO BOOOPaKCHNUS,
pa3BUTHE KOHCTPYKTUBHOTO MBITIICHUS M COOOPA3UTEIBHOCTH.
BocnuraresbHbie:
BBI3BAaTh HHTEPEC K U3YUaEMOMY MPEAMETY;
3aHUMATEJIbHO M HEHABA3YMBO BHEAPUTh B CO3HAHHE YYAIIUXCS O HEOOXOIUMOCTH
COXPAaHEHHUS U YKPEIUJICHHUS CBOETO 3/I0POBBS U 3[I0POBBS OYAYIIETO MOKOJICHHUS;
BOCITUTBHIBATh HPABCTBEHHEE M TyXOBHOE 3/I0POBHE.



Coaepikanue Kypca
Tema 1 Benenne (1 4.)

Lenu 1 Ha3HAUYEHHUE Kypca, 3HAKOMCTBO ¢ 000pyIoBaHHEM paboyero Mecra. 3HaYUMOCTh
XUMHUYECKHX 3HAHWH B MOBCEIHEBHOM XU3HU YeJIOBEKa, MpeacTaBiIeHue 00 OCHOBHOM METOJIE
HAyKH — YKCIIEPUMEHTE.

O3HakOMJIeHHE € KaOMHETOM XHMMHMHU W H3y4€HHE MpPaBUI TEXHUKH O€30MacHOCTH
OcHosuble TpeboBanus k ydammmcs (Th). IIpaBuna 6e3omacHoii paboThl B KaOMHETE XHMHH,
U3Y4YEeHHE NPaBHJI TEXHUKH O€30IMacHOCTHM M OKa3aHWUs MEpBOM MOMOUIM, HCIOJIb30BAHUE
MPOTUBOMOXKAPHBIX CPEJACTB 3aIIUTHL. 3HAKOMCTBO C JIAOOpPaTOpPHBIM 0OOPYIOBAHUEM.
3HAKOMCTBO C pa3AaTOYHBIM 000PYAOBaHUEM JJIS MPAKTHYECKUX U TAOOPATOPHBIX padoT.

bazoBbie OHATHS: TpaBUIIa TEXHUKHU 0€30MacCHOCTH, JabopaTopHOEe 000pyIOBaHHE.
ba3oBble yMmeHusi: oka3zaHuE MEpBOIl MOMOIIHM, HCIONb30BAHHE IMPOTUBOIOMKAPHBIX CPENICTB
3aIIUThI, HABBIKK PAOOTHI C XUMHUYECKUMH PEaKTUBAMHU U JIAOOPATOPHBIM OO0OPYIOBAHHEM,
MCIOJIb30BaHUE 10 HA3HAYEHHUIO XUMUYECKOT0 JTaOOpaTopHOro 000pyI0BaHuUs.

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

Boma B macmrabe maHeTsl. Du3nuUecKue CBOWCTBA, MapaJoKchl Bojbl. CTpoeHHE
MoJekyabsl. KpyroBopor Boabsl B mpupoie. OKoJoruyeckas mpoOieMa YHCTOW BOJBIL.
O3HaKOMJIEHHE YYalUXCsl ¢ MPOLIECCOM PacTBOPEHUs BemiecTB. HachllieHHbIEe U TiepechIllieHHbIE
pacTtBopsL. [IpuroToBIeHNE paCTBOPOB M UCIIOIH30BAHKUE UX B JKU3HH.
ba3oBblie MOHATHSA: PacTBOP, HACKIILIEHHBIE U TIEPEHACHILIEHHbIE PACTBOPHI.

BbazoBble yMEHUS: MPUTOTOBIIEHUE PACTBOPOB U MCIIOIH30BAHUE UX B )KU3HH.

Hemonctpamuu: 1.06pasusr coneit. 2. Ilpocmotp dparmenta ¢unsma BBC «TaitHa sxuBoit
BOJIBD».

[Ipaktuueckass pabora Nel. I[IpuroroBieHre HACBHIIEHHBIX W TEPEHACHIIICHHBIX PAaCTBOPOB.
CocraBieHre © WCHOJB30BAaHUE TpadUKOB pPACTBOPUMOCTH. BrIpammBaHue KpHCTAIIIOB.
TennoBoii 3¢hdexT pacTBOpeHHs BEHIECTB B Boje. V3ydeHHWe 3aBHCHMOCTH PacTBOPHUMOCTH
BEIIECTBA OT TEMIIEPATyphl. 3aBUCUMOCTH AJICKTPOIPOBOJHOCTH PAcCTBOpPa OT PACTBOPHUTEIIS.
Hab6mronenue 3a poctoM kpuctamioB. [lepeHachIeHHbIA pacTBOD.

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

SnoBuThie BellecTBa B KU3HM ueinoBeka. Kak MOxHO cebe MoMoub NMpU OTPaBICHUHU
COJISIMHU TSIKEITBIX METAIIOB. ba30BbIe MOHATHUS: STOBUTHIE COMH (IIUAHUI, COJTM KaaMus U T.11.).
ba3oBbie yMeHus: epBasi MOMOILb IPU OTPABICHUSIX STOBUTHIMU COJISIMHU.

JleMoHCTpauuu: o0pasibl coeil.

[TpakTuueckast padora Ne2. OcaxeHue TAKEIbIX HOHOB C MOMOIIBI0O XUMUYECKUX PEAKTHUBOB.
Koarynupyroree neiicTBue pa3nudHbIX HOHOB.

Tema 4. Xumust 1 nuia (2 4.)

[ToBapennast conb. Poms NaCl B oOMeHe BemecTB, coneBoil Oananc. Ounctka NaCl ot
npumeceit. «[IpoykToBasi 3TUKETKay, MUIIEBbIE J00aBKU, HUTPATHI B MHUIIE YeIOBEeKa. 3HAUECHUE
BO3MOJXKHBIX 3arpsi3HUTenei numu. Kak npaBuibHO coOnmronars nueTy? BrnusHue Ha opraHu3m
0eNKoB, KHUPOB, YIIEBOAOB. BUTaMUHBI: Kak rpaMOTHO UX NpUHUMAaTh. «B 310poBOM Tene —
30POBBIN TyX».

bazoBble mMOHATHS: KpacuTelnb, KOHCEPBAHTHI, AHTHUOKCHJAHTBHI, OSMYJIblraTOPHI,
apoMaTU3aTOPhl, aHTU(IAMUHTH; OOMEH BEIIECTB B OpraHu3Me, TUeTa.
bazoBble ymeHusi: pacmMpoOBHIBaTH KOJbI BEIIECTB, KIacCUPHUIMPOBATh WX, 3alKcarh
(GbopMyIIbI; BBISBISATH MPOAYKTHI ¢ 3ampenieHHbiMu B PD nobaBkamu; onpenensTh 0€30MacHOCTh
IPOAYKTOB ([0 HUTpaTaM); BHIOpATh IMOJIE3HBI BUTAMUHHBIN KOMIUIEKC B alTeKe; pacCUUTATh
CYTOYHBII palMOH MUTaHUS, MO3HAKOMHUTH C MepaMH TPOQUIAKTUKU 3arpsS3HEHUS MUIIEBBIX
IPOAYKTOB. JleMoHCTpanuu: o0pa3ibl cojiei, ynoTpeOisieMbIX B MUIIEBON MPOMBIIUIEHHOCTH,
pa3ioxxeHue kapOoHaTa aMMOHUS, IeHATypaIus Oelka.

[Tpaktnueckas pabora Ne3. 'amenue compl. AHaim3 BuTamuHa C B aCKOPOMHOBOM KHCIIOTE,
KalycTHOM M KapTodenbHOM cokax. KauecTBeHHas peakius Ha BuTamMuH A. KommuectBeHHOE



onpeneneHue ButamuHa P B yae. L{BeTHbie peakuun Ha kpaxmai. KauecTBeHHbIE peaklMio HA
MOHO- U Aucaxapupl. OnpeneneHne BOAOMPOBOIHON U TUCTUILUIUPOBAHHOMN BOJIBI.
[Ipaktuueckass pabora Ned. OmnpeneneHue HaTypadbHOCTH Mena. OYHCTKa 3arps3HEHHOM
MOBApEeHHOM coyii. M3yueHue cTpoeHusl TIaMEeHH.

Tema 5. Xumus yejioBeueckoro opranusma (2 4.)

Onementsl ku3HU. ConepkaHue OWOTEHHBIX DSJIEMEHTOB B JKHMBBIX OpraHU3Max.
CpaBHeHHE 37I€MEHTAPHOIO0 COCTAaBa UBOT'O BEUIECTBA U BJIEMEHTAPHOI'O COCTABa 3€MHOU KOPbI
U MOpPCKOW BOJbl. JIpIXaHWE W MUTAaHUE - OCHOBHbIE (YHKIMH OpraHu3Ma IKUBOTHBIX.
Mukpo37eMeHThl U UX pOJib B OpraHU3Me uejaoBeka. MaKpol3IeMEeHThl U UX pOJib B OpraHU3Me
yelioBeKa. XMMHUECKOe PAaBHOBECHE YEJIOBEUECKOI0 OpraHu3Ma.

bazoBble TOHATHSA: OWOIIEMEHTHI, MAaKPOAJIEMEHThI, MHUKPOJJIEMEHTHI, (EPMEHTHI,
TOPMOHBI.

bazoBbie ymenus: OOBSCHATH POJIb METANIOB B OPraHU3ME YEIOBEKa. Y CTaHABJIMBATH
B3aMMOCBS3M MEXKIy COCTOSIHUEM OpraHHU3Ma YeJIOoBeKa U MPUYMHAMH, 00YCIOBUBIIMMU €TI0
BrISBISATE OTIMYUTENBLHBIC IPU3HAKY HAPYIICHH 00MEHA BEIIECTB, BEI3BAHHBIX M30BITKOM WIIH
HEJ0CTAaTKOM TOTO WJIM UHOTO 3JIEMEHTa B OPraHU3ME YeIOBeKa.

JemoHcTpauus: Tabmumbl “OO0Imias XapaKTEpUCTHKA HJIEMEHTOB MOATPYMIBI a30Ta,
KHCJIOpPOJIa, yriepona, rajgoreHoB, ~ (mo JDk. Dmcnum), © “OneMeHThl TJIAaBHOW MOATPYIIITHI
nepBoii rpynnsr”’, Tabimna “YKeneso B opranusme” (% ot obmieit macch xenesa), “Conepxanue
keneza B mpoaykrtax nutaHus. Cxema “KpyroBopotT »kene3a B opraHuzme”. MeaunMHCKHE
npenaparsl ¥ TPUPOIHbIE MUHEPAIIbI, COJIEPIKAIINE JKEIE30.

[Tpaktuueckas pabora No5. Ompenenenue conepkaHusi OMODJIEMEHTOB B KUBBIX OpraHU3Max
(oOHapyxeHne KapOoHaTa KayblLlus, MOHa jkene3a, a3ora). OOHapykeHHe CcepoBOIOpOJa B
TyxJioM stiiiie. OcHoBaHMs. Peakiusi HeWTpanu3anuu.

Tema 6. Xumus B ObITY (2 4.)

O3HakOMJIeHHME C BHUJAMU OBITOBBIX XUMHUKaTOB. lcnoib30BaHHE XHUMHUYECKHX
MaTepHalioB JJIsi PeMOHTa KBapTHp. Pa3zHOBUIHOCTH MowImMX cpeacTB. COBpEeMEHHBIE JaKH.
Cruuku. Vcropust nzooperenus cnimuek. bymara. Ot nepramedTa v METKOBBIX KHHUT J0 HAIIMX
nuer. Ilocyma M BOJIOKHA HATypaJlbHblE M MCKYCCTBEHHBbIE. Marepuainbl H3rOTOBIICHUS
MPEeIMETOB UHTEPhEPA.
bazoBble moHsTHS: neTepreHThl, TUapodunbHas u ruapodobHas vactu [IAB, omrtmueckue
oTOenuBaTeNy.
bazoBble ymeHus: pacmudpoBKa MEXKIyHAPOIHBIX CHUMBOJIOB, O0O3HAUAIONIUX YCIOBUS TIO
yXOAy 3a TEKCTHJIbHBIMHU M3ACTUSMU; IKCIEPTHU3a YHCTAILIEro nopomka «Komer», yucTsIIero
cpeactBa «OKHOIbY. JleMOHCTpalys: MOIOILINE CPECTBA
[Tpaktuueckas pabora Ne6. BeiBenenue msaTeH pikaBUMHBI, YEPHIII, KUpa. PaboTa CBUHIIOBOTO
akkymyJsitopa. Onpezesienre TeMneparypsl IIaBJIEHUS M KpUCTaUIM3auu Metasuia. Kanpuuii u
€ro coeuHeHus. BzauMoaencTBue n3BECTKOBOM BOJIBI C YTIIEKUCIIBIM Ta30M.

Tema 7. Xumusi jexapcts (1 4.)

JlexapcTBa u bl B IPeBHOCTU. AHTUOMOTHKU U CHUJIBbHOJCHCTBYIOLIUE JIEKAPCTBEHHBIE
npernapatsl. Kimaccudukanuss ¥ CHeKTp ACWCTBUS HA OPraHuU3M 4YeloBeKa. ACHUPHH: 32 U
npotuB. MccienoBaHue JeKapCTBEHHBIX IHpenaparoB (aHtuaenpeccanTsl). [lonstue o
duToTepanuu.
ba3oBble MOHATHS: JeKapCTBEHHBIN Ipenapar, aHTUOMOTUKY; aHTUJICIPECCAHThl U UX BIIUSHUE
Ha OpPraHu3M YeJIOBEKa; J03MPOBKa, MOKAa3aHUs, MPOTHUBOIIOKA3aHUs, KAYECTBEHHAs peakius,
npoduraktuka rpunmna u OP3.
ba3zoBble yMeHMS: HKCIEPUMEHTATIHO ONPENEIATh KAueCTBEHHBIM COCTaB CEJAaTUBHBIX
npenapaTtoB. JleMoHCTpanuu: oOpas3ibl JIGKAPCTBEHHBIX IpenaparoB, B TOM  YHCIE
CUJIbHOJICUCTBYIOIIMX U CEAAaTUBHBIX.

[Ipaktuueckass padota Ne/. MccnemoBaHwe I€KapCTBEHHBIX IPEMApaToB METOJOM «IISTHA»
(Bs13k0CTh). OCHOBHBIC CBOIMCTBA aMMHAKa.
Tema 8. Biusinne BpeHbIX NPUBbIYEK HA OPTraHU3M 4ejioBeKa (2 u.)



Tokcuueckoe AeiiCTBUE 3TaHONIA HA OpraHu3M uejoBeka. KypuTh — 310pOBbIO BpeauTh!
Hapxomanus — onacHoe mpucTpacTHe.
ba3oBble MOHSATHS: HAPKOMaHMS, TOKCHKOMAHHS, alKOTOJH3M, Ta0aKOKypeHHE, OTPaBJICHUS,
paspylieHle opraHnusMa, JAeHarypanus oenka.
ba3oBbie yMmMeHMs: TOCTaBHTH JAOOPATOPHBIA HKCHEPUMEHT I10 TOKCHYECKOMY JIEHCTBHIO
3TaHoja Ha OENIOK; MOJEINPOBATh MOCIEICTBUS TOKCUYECKOTO ACHCTBHSI BEIIECTB HA OPTaHU3M,
Opras, TKaHb, KJIETKY.

[TpakTuueckas padota Ne8. JleiicTBue 3TaHoa Ha OeoK. BiusHre HUKOTHHA.
Tema 9. Xumus B ceJibCKOM xo3siiicTBe (2 1).

[TouBa. CocraB mouBsl. M3Bectb. Kucnora. 3oma. Topd. Opranmveckue yaoOpeHUs.
MunepanbsHbie yI0OpeHUs. DIEMEHThI TUTAHUS PACTCHUH.

[Tpaktuueckas padota Ne 9. M3yueHue cocraBa pa3audHbIX ouB. M3yueHne coctaBa pa3InyHbIX
ynoOpenuit. [lonydenue mennoro Kynopoca. Paznoxenue kpuctamoruapara. Onpenenenue pH
pacTBOPOB KUCIIOT U HIEIOYEH.

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

KpaTtkne cBeneHHss 0 XMMHYECKOW MPUPOAE KOCMETHYECKOro ChIpbs. JlucmepcHbie
CUCTEMBl M HMX OCOOCHHOCTH B KOCMETHYECKHX CpPEICTBaX. XapaKTepUCTUKA, Ha3HAUCHHE W
NMpUMEHEHUE KOCMETHYeCKHX cpenctB. Mputa. KomOuHHMpoBaHHOE (CMeceBOe) MBUIO (Kpem
Mbu10). CuHTeTHueckue KyckoBble Moromue cpenactBa. [lamnynun. CpeactBa yxoma 3a
BOJIOCAMHU, KOJKEH.
ba3oBble MOHATHS: MBLIO, CYCIIEH3UH, IMYJIbCUU, 30JI1, T€IU, BOJOPOAHBIN MOKA3aTeNb, METOIbI
onpexneneHus pH cpensl.
bazoBble ymeHus: moaOupaTh KOCMETHYECKHE CPEACTBA B 3aBUCUMOCTH OT BO3pacTa, LEH,
BPEMEHHU roJia.

JlemoHCTpanuu: o0pasibl CPeICTB YX0a 32 BOJIOCAMH, KOXKEH, MBLIO.

[Ipaktuueckass pabora NelO. WccmemoBanme W uW3roToBiieHMEe MbuTa. VccnemoBanuwe u
M3rOTOBJIEHHE CpeAcTBa M yXoJa 3a BojocaMu, Koxeil. IccienoBanue pacTBopoB
XO03SUCTBEHHOTO U TYaJI€THOI'O MbLJIa, CHHTETHYECKHX MOIOIIUX CPEJCTB.

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

Kocmernueckas xumusa. CpenctBa yxonma 3a 3yoamu. [lesomopantbl. JlekopaTuBHas
kocmetuka. [lyxu. Kpemsl. Jlaku. [lynpa. 3nakomMcTBO ¢ podeccueil XuMUKa-KOCMETOI0Ta.
ba3oBble MOHATHSA: EKOpAaTHBHAsE KOCMETHKA, JakK, TyXH, TyaJleTHas BOJa, JA€30/I0PaHT, KPEM.
bazoBble yMmeHus: moaOWpaTh 3yOHYHO TMMAacTy, WIETKY, I[IBETOBYI0O TaMMy MaKHsKa,
JEKOPAaTUBHYIO0 KOCMETHKY B 3aBUCIMOCTH OT BO3pacTa, 1eJId, BpeMEHH roJia.

JlemoHCTpanuu: o0pa3ibl CPeICTB yX0a 3a 3y0aMu, IEKOPATUBHON KOCMETHUKH.

[TpakTuueckas padora Nell. MccnemoBanue W M3roTOBIEHUE Kpacutenei. M3ydeHue cpencts
yxona. HanoxxeHue makusixka.

Tema 12. Xumus u 1oBeupHbIie ykpamenust (1 ).

VkpaleHus U3 MeTalljia, IeKOPAaTUBHBIX KaMHEH, MPUPOJHBIX MaT€pUalIOB, KEPAMHUKH,
MOJIMMEPHBIX MaTEPHUAIIOB, MOKPBITHIX AMAJIBIO.

[Ipaktuueckass pabora Nel2. M3roromnenue ykparieHuil u3 Oucepa, KepamMH4ecKHX OYyCHH,
NpUPOAHBIX MaTepuanos. JXKene3o. OkucaeHue xene3a Bo BIaKHOM BO3IYyXeE.
Tema 13. B mupe kpacok n kapangameii (2 u).

I'padur. CocraB 1BeTHbIX Kapanpmamei. Ilurmentel. Buaer  kpacok. IIpormecc
M3TOTOBJICHHS Kpacok. Bocku U Macia, NpUMEHSIOIINECs B >KUBOIHCH.

[Ipaktuueckass pabora Ne 13. M3roroBineHne MHUHEpPAJbHBIX IMHTMEHTOB pa3HBIX IIBETOB.
M3roroBieHue pucyHka CO3/1aHHBIMU U IPUPOTHBIMH KPACUTEISIMHU.
Tema 14. XuMusi ¥ CTPOUTEIBLCTBO (2 1.)

CrpoutenbHble MaTepUANbl: H3BECTh, TUIIC, IIEMEHT, CTEKIIO, OCTOH, MOPTIAHAICMEH,
Kepamuka, asHc, MoJIMMEpPBI, APEBECHHA.
ba3oBble MOHATHS: U3BECTh, TUIIC, IIEMEHT, CTEKJIO, OETOH, MOPTIAH/IIEMEH, KepaMuKa, (asHc,
MOJIUMEPBI, IPEBECHHA.



ba3oBbie yMmMeHMs: TOCTaBHTH JAOOPATOPHBIA AKCHEPUMEHT I10 TOKCHYECKOMY JIE€HCTBHIO
CTPOUTEINIBHBIX MAaTEPHUAJIOB Ha OPraHU3M, OPT'aH, TKaHb, KJIETKY.

[IpakTuueckas padora Neld. M3yyenue coctaBa nonumepa. Kopposust u Mmepsl 60pb0bI ¢ HE.
Tema 15. IIpombinuienHast xumus (2 4.)

Oprann4eckuii 1 HEOPraHUYECKUN CUHTE3 KaK OCHOBAa XMMMUYECKON MPOMBIIUIEHHOCTH.
XnUMHYECKOE CbIpbe M Marepuaynbl. OCHOBHBIE NPOAYKTHl XMMHYECKOM IPOMBIIUICHHOCTH.
[IpyHIUIIBI XUMHAYECKON TEXHOJIOTUH.
ba30Bble MOHATHA: XMMUYECKasl TEXHOJIOT U, CHIPbE, OPTAaHUYECKUN U HEOPTaHUYECKUI CUHTE3.
ba3oBbie yMeHMA: MOCTaBUTH J1aOOPATOPHBIM SKCIEPUMEHT IO IMPOU3BOJACTBY Ba)KHEHIINX
XUMHYECKHUX BEUIECTB.

[Ipaktuueckast padora Nel5. MoaenrpoBaHue XUMHYECKOTO MPOU3BOICTBA. 3aKOH COXPAaHCHHS
Maccsl BeniecTs. Onpenenenne cocTaBa BO3ayxa.
Tema 16. 'eoxumust u 3xoj10rus (2 4.)

I'eoxumust atmocdepnr, ruapochepsr, auTocdepbl. ['€OXMMUYECKHE TPOIIECCHI.
I'eoxumuueckue kinaccudukanus s1aemMeHToB. M3omopdusm. Meroabl oOHapyKEHHs TOJIE3HBIX
HCKONacMbIX. XMMHUs U JKOJIOTHs, KaK Hayka. B3aumMocBsa3p xumuu U dKosoruud. Kpyrosopor
BelecTs B mpupoge. DakTopbl 3arpsA3HEHUs OKPYXKAWOIIEW cpeabl. XUMHUYECKUM aHaIu3.
['moGasbHBIC HKOJIOTUYECKHUE TPOOIEMBI.
ba3oBbie MOHATHSA: TeoXUMUs, U30MOP(DU3M, copOIHs, ancopOuus, SKOJIOTUS, MOHUTOPHHT,
KPYTrOBOPOT BELIECTB, XUMUYECKUI aHAIIU3.
ba3oBbie yMmMeHMs: TOCTaBHTH JAOOPATOPHBIA HKCHEPUMEHT I10 TOKCHYECKOMY JIEHCTBHIO
JTaHOoJIa Ha 0EJI0K; MOJEIUPOBATh MOCIEACTBUS TOKCUUECKOTO JIEHCTBHSI BEILIECTB HA OPraHH3M,
Opras, TKaHb, KJETKY, MO O0O0€3BpEKHMBAHUIO BPEAHBIX INPOAYKTOB XUMHYECKHX PpEaKIHi,
IIPOBEJCHUE DKOJIOTHYECKOIO MOHUTOPHHTA.

[Ipaktuueckass padora Nel6. Obe3BpexuBaHUE BPEIHBIX MPOAYKTOB XUMHUECKUX PEaKIHi B
IIKOJIbHOM JTabopatopuu. MOHUTOPUHT 3arps3HEHUs OKpYyXKaromieh cpensl (CHer Kak (hakTop
U3y4YEHHS YUCTOTHI aTMOChEpPHI).

Tema 17. XuMust 1 KpEUMHHAIUCTHKA (2 4.)

Kpumunnanucrruka. XuMu4eckuil aHainu3 B KpUMUHaIUCTUKE. KauecTBEHHbIE peakIiH.
ba30Bble MOHATHSA: KPUMUHAIUCTUKA, XMMUYECKAN aHAJIN3, KAYECTBEHHBIN aHAJIN3.
ba3oBbie ymMeHHs: TOCTaBUTH JaOOPAaTOPHBINH AKCIEPUMEHT IO OOHAPYKEHUIO OTIEYaTKOB
HaJIbLEB U OMOJIOrMYECKUX KUKOCTEH.

[IpakTuueckas padora Nel7. OOHapysxkeHHe KpoBH. J[aKTUIOCKOMMYECKHE METOIBI.
Tema 18. Xumus B okpy:karomeii cpeae (2 4.)

Oxpyxatonjast cpefa. XUMHUYECKHE IPOLECCHl B JKMBOM OpraHu3Me. XHMHUYECKHE
BELICCTBA JKMBBIX OpraHU3MOB. BimsHue BelecTB Ha KMBOM opraHusM. HacinenctBeHHble u
npruoOpeTeHHbIe 3a00JIeBaHUS.
ba3oBeie TOHATHS: OKpy)Karomasi cpena, HacleACTBEHHbIE 3aboseBaHus, xemopoOus u
XxeMopuIus.
ba3oBeie ymeHUHs: TOCTaBUTH JIAOOPATOPHBIM HKCIEPUMEHT IO TOKCHUYECKOMY JICHCTBHIO
TSDKEJIBIX METAJIIIOB Ha OEJIOK; OIpe/esIeHUe COIepKaHHs METaJUIOB B BOJIE.

[TpakTtuueckas pabora Nel8. JleiicTBUe MOHOB TSKENBIX METAIOB Ha Oenok. OmpeneneHue
conepxkanusi katuoHoB sxkenesa (III), xampums, G6apusi, ceunna (II) B Bome (BOIOMPOBOTHONM,
JIO’KJIEBOM, PEYHOM, KOJIOJE3HOW, NUCTUIUTMPOBAHHOW). M3MmepeHue Ttemmeparypbl KUTICHHS
BOJIBI C TIOMOIIBIO JIAOOPATOPHOT'O TEPMOMETPA U JaTUUKA TEMIIEPATYPHI.

Tema 19. UccaenoBarenbekue uyaeca (2 4.)

IIpuponnble uHAuKaTOphl, Xumuueckas paxayra (OnpenencHue peakUuu Cpenbl).
OxkpamuBanne mameHu. OOecnBeueHHble uepHWia. llomydenuwe kpacurteneit. [lomyuenue
xyopoduiuta.  Xumuueckue KapTuHku. Cekper TaiiHonucH. IIpakTukym - ucclegoBaHHe
«Huncey, «Mopoxkenoe», «lllokomany. «KeparenbHas pe3nHKa», «XUMHUS HATUTKOBY», «Yaiiy,
«Momnoko», «Morl1ue cpeacTBa Wit OCYyAbDY, «MBUIbHBIE ITY3bIPU» U T.1.
bazoBble MOHATHS: IPOEKT, HCCIEI0BATENbCKAs PA00Ta, XUMHUUECKUI KCIIEPUMEHT.



bazoBele yMeHUs: TOCTaBUTH JaOOPATOPHBIA HSKCHEPUMEHT IO TOKCHYECKOMY JIEHCTBHIO
3TaHojIa Ha OEJIOK; MOJEINPOBATh MOCIEICTBUS TOKCUYECKOTO ACHCTBHSI BEIIECTB HA OPTaHU3M,
OpraH, TKaHb, KIETKY.
[TpakTtuueckas pabora Nel9. IlpeacrtaBieHue MUHH-TIpOEKTA. AHAIWU3 TPOIYKTOB MHUTAHUS
(MoJT0Ka, IIIOK0JIaJ1a, YUIICOB U T.JI.)
Tema 20. IToxBenenue utoros 3ausaTuii (1 ).

Ypoxk 3aHUMATENBHON XUMUH.

TemaTruyeckuil nJjian

No | Ha3zBanue pa3ziesioB U TeEM | BCEro Bunpl yueOHBIX 3aHATHI
1/ 4acoB | reoperndyeckuX | [IpakTUYeCKHX | KOHTPOJIBHBIX
1 | Tema 1. Beneunune 1 1
2 | Tema 2. [IpurotoBienue 1 1
pacTBOPOB B XMMUYECKOMU
1a00paTopuu U B OBITY
3 | Tema 3. SlmoButhle coau U 1 1
paboTta ¢ HUMH
4 | Tema 4. XuMus 1 Idina 2 2
5 | Tema 5. Xumus 2 1 1
YeJI0BEUECKOT0 OpraHu3mMa
6 | Tema 6. Xumus B ObITY 2 1 1
7 | Tema 7. Xumus J1eKapcTB 1 1
8 | Tema 8. BnusiHue BpeTHbIX 2 1 1
MIPUBBIYCK HA OPTaHU3M
YyeJa0BeKa
9 | Tema 9. Xumus B 2 1 1
CEJIBLCKOM XO03SHMCTBE
10 | Tema 10. XumMus B cajoHe 2 1 1
KPacCOTBI
11 | Tema 11. Xumus u 2 1 1
KOCMETHYECKHE CPEJICTBA
12 | Tema 12. Xumus u 1 1
IOBEITUPHBIC YKPAIICHUS
13 | Tema 13. B mupe kpacok u 2 1 1
Kapa”gauen
14 | Tema 14. Xumus u 2 1 1
CTPOUTEIIBCTBO
15 | Tema 15. [IpomblneHHas 2 1 1
XUMUS
16 | Tema 16. I'eoxumug u 2 1 1
DKOJIOTHS
17 | Tema 17. Xumus u 2 1 1
KPUMHHAIUCTHKA
18 | Tema 18. Xumus B 2 1 1
OKpYKarolen cpefie
19 | Tema 19. 2 1 1
HccnenoBarensckue
gyneca
20 | Tema 20. [TonBenenue 1 1
HUTOT'OB 3aHATHH
Peszepn
HATOTO 34 15 19




MeTtoanl 1 popMbl 00yUeHMsI

[Ipu peanuzanuu JaHHOTO Kypca MOTYT OBITh MCIOJIB30BAaHBI PA3HOOOPA3HBIE METOMBI U
dbopmbl 00yUeHUS MPU MPOBEJIECHUNA KOMOMHHPOBAHHBIX U MPAKTUYECKHUX 3aHATUN. B kauectBe
METOI0B 06yquH;1 MOXXHO HNPHUMCHATH CJIIOBECHBIC, HArJISIAHBIC, IPAKTUYCCKUEC, YaCTUYHO-TIOMCKOBBIC,
HCCIIeI0BATEeILCKHUE MPOOJIEMHBIC, MUCKYCCHOHHBIC M MPOCKTHBIC. PeanmsyeMbie GOpMBI OpraHU3aIiH
ydebHoro 3aHATusA: Oecena, pedepar, 3anTa IPOEKTOB, JEKIH, Ha0MoIeHHe, BBIITYCK CTEHHBIX I'a3er,
MpakTU4YecKas padoTa, DKCIICPUMEHT. A TakKe MeAarormdecKue TEXHOJIOTHH, MPUMEHSEMBIE IPH
peaim3anyy nporpamMMbl, TAKAE KAK: TEXHOJIOTUS PA3BUTHS KPUTUUECKOTO MBILUICHUS, IIPOECKTHAs
TEXHOJIOTHS, TEXHOJIOTHS MPOOJEMHOTO O0yUYEHHUsI, UTPOBBIE TEXHOJIOTHH, KEHC — TEXHOJIOTHSI,
TPYIIIOBBIE TEXHOJIOTUN U TPAJAULIMOHHBIE TEXHOJIOTUH (KJIACCHO-YPOUYHAsl CUCTEMA).

O:xupaemMble pe3yJbTaThl H3Y4eHHS Kypca
JInuyHOCTHBIE pe3yJIbTaThI

OO0yyaromuiics MOJIy4UT BOZMOKHOCTH JJ1si (GOPMUPOBAHHUS CIEIYIOIINX JIMYHOCTHBIX
YVI:

. oTpeieJICHue MOTHBAIIUY U3YUYEHUST yueOHOTO MaTepHaa;

° OILICHHUBAHUCEC yCBaI/IBaeMOI‘O y‘~I€6HOFO MaTepI/IaJIa, HUCXO0Od U3 COOUAJIbHBIX U
JIMYHOCTHBIX LIEHHOCTEH;

° IIOBBIIIICHHUE CBOCTO OGp&BOB&TGHBHOI‘O ypOBHH 148 ypOBHH TOTOBHOCTHU K I/I?)y‘IeHI/IIO
OCHOBHBIX UCTOPUYECKUX COOBITUMN, CBI3aHHBIX C PA3BUTHEM XUMHH M OOIIECTBA;

° 3HAHUEC HpaBI/IJI IIOBCACHHUA B qp€3BBIan>'IHBIX CI/ITyaHI/IHX;

o OIICHUBAHME COITMATILHON 3HAYUMOCTH MPO(eCcCHid, CBSI3aHHBIX C XUMHUECH;

° BJIAICHUC HpaBI/I.HaMI/I 6630HaCHOFO 06pameHI/1;1 C XHUMHYCCKHMMHU BEIIECCTBAMU U

000py/0BaHUEM, MPOSIBIICHHE SKOJIOTMUYECKON KYJIbTYpPHI.

MeTtanpeameTHblie pe3yJabTaThl

PeryasitTuBHble

OOyJaronuiicst MOJYIUT BO3ZMOXKHOCTH JIJIsi (JOPMUPOBAHUS CIEIYIOIINUX PETyISITUBHBIX

YVI:

. IeJIeToIaraHue, BKIII0Yast MOCTAHOBKY HOBBIX 1IEJIeH, MpeoOpa3oBaHue MPAKTHIECKON
3aJaud B TO3HABATENIbHYIO, CAMOCTOATEIbHBIA aHAIN3 YCIOBUM JTOCTHXKEHUS IIeJId Ha OCHOBE
yuéTa BBIJICTICHHBIX YUUTEJIEM OPHUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale;

. IUTAHUPOBAHUE MYyTH JOCTUXKEHUS 1IeJIei;

d YCTAHOBJICHHUC ICJICBBIX IMPUOPUTCTOB, BBIJICJICHUC AJIBTCPHATHBHBIX CHOCO6OB
JIOCTYDKCHHUS 1IeJTM U BBIOOp Hamboee 3¢ peKkTUBHOTO criocoba;

. YMEHUE CaMOCTOSITEIIBHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIIATH UM;

. yMeHHEe IPUHUMATh PEIIeHUs B TPOOIEMHON CUTYaIl1H;

d IIOCTaHOBKA y‘-Ie6HI>IX 3aJa4, COCTaBJICHUC IIJIaHa U MOCIICA0OBATCIbHOCTHU HeﬁCTBHﬁ;

. OpraHu3aiys paboyero MecTa Ipy BHIIOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA,

. MPOTHO3MPOBAHUE PE3YIIBTATOB O0yUEHUS, OIICHUBAHUE YCBOCHHOT'O MaTepHana, OlleHKa
KayecTBa U YPOBHS MOJYYEHHbIX 3HaHUN, KOPPEKIUS TUIaHa U crioco0a AeMCTBUS TPU
HEOOXOTUMOCTH.

Ilo3HaBaTeIbHBIE

OOyuarouuiics MOTYyYUT BO3MOXKHOCTH JUIsl (POpMUPOBAHUS CIETYIONINX O3HABAaTENbHbIX Y'Y /1
. IIOUCK U BBIJETICHUE NHPOPMALUY;

. aHaJu3 yCJIOBUN U TpeOOBaHMI 3a/1a4M, BEIOOP, CONIOCTaBIEHHE U 0OOCHOBAaHHE CIIOC00a
pelLeHus 3a/1auu;

. BbIOOp HambOonee 3((PEeKTUBHBIX CIIOCOOOB peIIeHUs 3aJadyd B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBIJIBU)KEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

. CaMOCTOSITEJIbHOE CO3[aHME alrOpUTMa JESITENbHOCTH IpU peIleHHH MpolieM

TBOPYCCKOT'O U MOMCKOBOI'O XapaKTEpa,



. YMEHUS XapaKTepU30BaTh BEIIECTBA 110 COCTaBYy, CTPOCHUIO U CBOMCTBAM;

. ONKCHIBAHUE CBOMCTB: TBEPIBIX, XKHUAKHX, ra3000pa3HbIX BEIIECTB, BbIICICHUE HUX
CYILIECTBEHHBIX MTPU3HAKOB;

. nu300pakeHHe COoCTaBa IMPOCTEHIINX BEHIECTB C MOMOUIbIO XMMHUYECKUX (QOpMyT U
CYIIHOCTH XMMUYECKUX PEAKIUN C TOMOIbIO XUMUUECKUX YPaBHEHUN;

. npoBeJicHNe HaOMIOJEHHM, OnmucaHWe NPU3HAKOB M YCIOBUNM TEYEHHS XMMHYECKUX
peakuuii, BBIMOJTHEHHE XUMHUYECKOTO dKCIIEPUMEHTA, BBIBOABI HA OCHOBE aHajIN3a HaOIIOeHUI
3a SKCHEPHMEHTOM, pelIeHHe 3ajad, MOJTy4eHHEe XHUMHUYECKONW HH(OpMalUU U3 pa3IUYHbIX
HMCTOYHHUKOB;

. yYMEHHE OpTraHU30BbIBaTh UCCIIEIOBAHUE C LIETbI0 TPOBEPKU THIIOTES;

. YMEHHE JIeNaTh YMO3AKITIOUeHHS (MHAYKTUBHOE U 110 aHAJIOTUHN ) ¥ BHIBOJIBI;

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

KomMMyHukaTuBHbBIE

OOyJaromuiicst MOJXYYUT BO3MOXKHOCTh I (DOPMHUPOBAHHS CIEAYIOUIUX KOMMYHHKATHBHBIX
YV I:

b IMMOJIHOC U TOUYHOC BBIPAKCHUC CBOUX MBICJIEH B COOTBETCTBHUH C 3aa4aMi U yCIIOBHUAMU
KOMMYHUKAIIUH;
b AICKBATHOC HCIIOJIB30BAaHUC PCUCBBIX CPCACTB I Yy4aCcTusds B JUCKYCCUHU U

apryMeHTallly CBOEH MO3ULIMHU, YMEHHUE MPEACTABIATh KOHKPETHOE COJIEp:KaHuE C COOOIICHUEM
€ro B MMCBMEHHOW U YCTHOU (popme, onpeeieHrne Crnoco00B B3auMOICHCTBUS, COTPYTHUIECTBO
B ITIOMCKE U cOope nH(pOopMaInu;

. OTIpeNieIeHue CIOCOOOB B3aWMOJICHCTBHSA, COTPYAHHYECTBO B IIOMCKe U cbope
uH(popMaluy, ydacTue B JUANOre, IUTAHUPOBAHHME OOIIMX CIIOCOOOB pPaOOTHI, MPOSBICHUE
YBaXUTEIBHOTO OTHOLIEHUS K IPYTUM yUYallluMCS,

. ONMCAaHUE COJEPKAHUS BBINOJIHIEMBIX JEUCTBUA C LEIbI0 OPUEHTUPOBKH B
MPEAMETHONPAKTUUECKOU JIEATETbHOCTH;

. YMEHUS YUYUTHIBaTh Pa3HbIC MHEHHS U CTPEMUTHCSA K KOOPAMHALIMM PA3IMYHbIX TO3ULNAN
B COTPYJIHUYECTBE;

. dbopMynupoBaTh  COOCTBEHHO€ MHEHHWE U  TO3MIMIO, apryMEHTHpOBaThb U

KOOPJMHUPOBaTh €€ C MO3ULHUAMH NapTHEPOB B COTPYIHUYECTBE MpPHU BBIpabOTKE OOIIEro
pelIeHUs B COBMECTHOM JEATEIbHOCTH;

. OCYILECTBIISATh B3aWMHBIAH KOHTPOJb M OKa3bIBaTh B COTPYIHHYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;

. IUTAHUPOBATh 0OIIHME CIIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
JeHCTBUI 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 (OpME IPOMKOW COLMATM3MPOBAHHOW peuu, Tak U B (opme
BHYTPEHHEHN peun;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHILIMIO, MHCIIONb3ysd CpPEACTBA YCTHOH U
MUCbMEHHOW KOMMYHHMKAllMM TMpU paboTe ¢ TeKCTaMd Yy4yeOHHMKAa U JOMOJIHUTEIbHON
JUTEPATypOl, CHPAaBOUYHBIMU TaOJIHMIIaMH, MPOSBIATH TOTOBHOCTh K YBAXKEHHIO MHOM TOYKH
3peHus npu 00CYKIECHUH PE3yJIbTaTOB BHIITOJIHEHHOMN paboTHI.

IIpenmeTHbIe pe3yJIbTaThI

Obyyarowuticss HaAyYumcsi:

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

. OMKCHIBATh CBOMCTBA TBEPABIX, KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIACHAA UX
CYILIECTBEHHbBIE MTPU3HAKY;

. pPacKpbIBaTh CMBICT 3aKOHAa COXPAaHEHHUS MacChl BEIIECTB, ATOMHO-MOJIEKYJISIPHOMN

TEOpUU;



. paznuyaTth XUMHYECKHe U (U3WYCCKUE SIBICHUS, HA3bIBATh TMPU3HAKH W YCIOBHS
MPOTEKAaHUS XUMHUYECKUX PEaKLInii;

. coOuro1aTh rpasuiia 0€30MacHoN paboThl PU MPOBEICHUH OIBITOB;

. MOJIB30BaTHCS JTA00OPATOPHBIM 000PYI0BAHUEM U TTOCYI0H;

. NoJy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

. XapakTepu3oBaTh (HU3MYECKHE W XUMHYECKHE CBOWCTBA OCHOBHBIX  KJIAcCOB

HEOPTraHUYECKUX COCIMHEHHM, MPOBOAUTH OMBITHI, MOATBEPXKIAIOIIME XUMHUYECKHUE CBOMCTBA
W3YYEHHBIX KJIaCCOB HEOPraHUYECKHUX BEILECTB;

. PAaCKpbIBAaTh CMBICH MOHSATHS «PacTBOP», BEIUUCIATH MACCOBYIO JIOJIIO0 PACTBOPEHHOTO
BEILIECTBA B PAacTBOpPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MacCOBOM N10JEH PacTBOPEHHOTO
BEIIECTBA;

. XapaKTepu30BaTh  3aBUCHUMOCTh  (PU3UYECKMX  CBOWCTB  BEIIECTB OT  TUNA
KPUCTAJUIMYECKOM PpEIIETKH, ONPEACNATh BHUJI XMMHYECKOM CBA3M B HEOPraHUYECKHUX
COECIMHEHUSX;

. pacKpbIBaTb OCHOBHBIE IIOJIOKEHUS TEOPUHM BJICKTPOJIUTUYECKOW AUCCOLMAIINH,
COCTaBJISITh YPABHEHHUS JIEKTPOITUTUYECKON AUCCOIMALIMM KUCIIOT, HIEI0YEH, CONIeH U peaKkuid
HOHHOr0 OOMEHa;

. PacKpbIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi, ONpEaeATh
OKUCIUTENb U BOCCTAHOBUTEIIb, COCTABJIATh YPABHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX
peaKIuii;

. HA3bIBaTh (PaKTOPHI, BIUSIONIUE HA CKOPOCTh XMMHUYECKON peaKIInuu;

. XapaKTepU30BaTh B3aUMOCBSI3b MEK/y COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAIIIOB
Y METaJIOB;

. IIPOBOJIUTH OIIBITHl IO MOJYYEHUI0O U HM3YYEHHIO XMUMHYECKHMX CBOMCTB pPa3IMYHBIX
BEILIECTB;

. rpaMOTHO 00palaThCs C BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

Obyuarowuiica nOIyYUm 803MOACHOCb HAYYUNBCA.

. BBIJIBUTaTh W TIPOBEPATH SKCIHEPUMEHTAIBHO THUIIOTE3bl O XWMHYECKHMX CBOKCTBAaX

BCIICCTB HA OCHOBC MX COCTaBa U CTPOCHUA, UX CHOCO6HOCTI/I BCTYIIaThb B XUMHWYCCKUC PCAKIIUU,
0 XapakTepe U MPOAYKTaX Pa3INYHbIX XUMHUYECKUX PEaKIIMii;

. XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBaM, yCTaHAaBJIMBATb
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U MEKIY JaHHBIMU XapaKTePUCTHUKAMH BEIIECTBA;

b COCTAaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC MOHHBIC YPABHCHUS 110 COKpaH_IéHHBIM HNOHHBIM
YpaBHEHHUSIM;

b IMPOTrHO3UPOBATH CHOCOGHOCTB BeIIeCTBa IMPOSBJIATH OKHCJIIUTCIIbHBIC niim
BOCCTAHOBUTEJIbHBIE CBOWCTBA C Y4ETOM CTEMEHEH OKUCIEHHUS 3JE€MEHTOB, BXOMSIIUX B €ro
COCTaB;

. BBIIBUTAaTh U TPOBEPSTH SKCHEPUMEHTAIbHO THUIOTE3bl O pe3ysbTaTax BO3ACHCTBUS
pa3nUYHBIX (PAKTOPOB HA U3MEHEHNE CKOPOCTH XUMHYECKON peaKIlny;

. MCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS AJIS1 HKOJIOTUYECKU TPAMOTHOT'O TIOBEICHUS B
OKpYXKarolleH Cpee;

. HCIIOJIb30BaTh MPUOOPETEHHBIE KITI0YEBbIe KOMIETEHIINH MTPH BBITOJIHEHUU TIPOEKTOB U
pCICHUN yLIeGHO-I/ICCJIeI[OBaTGHBCKI/IX 3ala4 MO0 H3Yy4YCHUIO CBOﬁCTB, CHOCO6OB MOJIYUCHUA U
pacro3HaBaHUs BEILECTB;

b O6’beKTI/IBHO OLCHUBAThH HH(bOpMaL[I/IIO 0 BCHICCTBAX U XUMHUUYCCKHUX IIPOLECCCAX;

. OCO3HaBaTh 3HAUYEHHE TEOPETUYECKUX 3HAHUN 1O XHUMHUU [UIsI TPaKTHUYECKOM
ACATCIIbHOCTH YCJIOBCKA,

. co3/aBaThb MOJEIM M CXEMbl JUIsl pElIeHUs Y4YeOHbIX M TO3HABAaTEIbHBIX 3a]ady;
IIOHUMAThb

HEO0OXOUMOCTb COOJIIO/ICHUS TPEMUCAHU, TPEAIaraéMbIX B MHCTPYKIIHUSX 110 UCTIOJIb30BaHUIO
JIeKapCTB, CPEACTB OBITOBON XUMHUH U JP.



@opMbI KOHTPOJISI YPOBHS IOCTHKEHHIT YYALIUXCH U KPUTEPUH OLIEHKH

KOHTpOJ'II: PE3YyJIbTAaTOB 06y‘leHI/I$I H OLCHKa HpI/IO6pCTeHHI>IX Y4allluMHucCAa yMeHI/Iﬁ 1 HaABBIKOB
MMPOU3BOIAATCA IIPU BBIITIOJIHCHUNW UMH MPAKTUYCCKUX pa60T, HpOMe)KyTO‘lHOﬁ aTTeCTalluy 110 OKOHYaHUN
KKIOTO paszzdeiia W 3amuTe IpoekTa. OIEHWBaHUE MPOW3BOIUTCS IO IBYXOaIPHOM CHCTEME, Kak
CpelHee 3HAaueHWE TEKYIIUX OICHOK, 3a4eT BBICTABJIAIOT IPHU IOJydeHWH He MeHee 3 OamroB. Taxke
HCIIONB3yeTCsl CAMOOIIEHKa OOy4alollerocsi, €ro akTUBHOCTh Ha 3aHATUAX, YydYacThe B
OJIUMITHAJIaX, KOH(EPEHIUAX C IPOCKTaMHU.
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MeTtoanueckoe odecriedeHue 00pa3oBaTeILHON NPOrPAMMBI.

HartypanbHble 00beKThbI:

HarypanbHble OOBEKTHI, HCIIONB3yeMble NpU OOYyUYEeHHMH XUMHH, BKIIOYAIOT B cels
KOJUIEKIIMA MUHEPAJIOB U TOPHBIX MOPO/JI, METAJUIOB U CIJIABOB, MUHEPAIbHBIX YAOOPEHUH.
XVUMUYECKHUE PEAKTHBBI M MaTepHalibl. XHUMHUYECKas IabopaTopHas TIOCy[Aa, ammaparypa.
MoaenuKkpruCcTaIIMIECKUX PEmETOK anmasa, rpaduta, cepbl, ¢ocdopa, okcuna yraepoga(IV).
Hona, xKeinesa, MeAy, MarHus..

Y4eOHble MocOOMS HA TEYATHOM OCHOBE:!

B mpomecce  oOyueHHs — HMCHONB3yeM  CIEAYIOUIME  TAOMUIBI  MOCTOSIHHOTO
skcnioHupoBaHus: «llepuonnueckas cucrema xumuueckux snemeHToB [[. M. MeHnneneeBay,
«Tabnuma pacTBOPUMOCTH KHCJIOT, OCHOBaHMH U coneily, «DIEeKTPOXUMUYECKUNA psij
HaIPSKEHUN METANIOB), TUIAKTHYECKUE MaTEpHAIIbI.

TeMbI NIPOEKTOB M0 XUMHH
AncopOIrOHHAs OYUCTKA CTOYHBIX BOJ] HACETICHHOTO MTyHKTA.
BrusiHre aBTOMOOMILHOTO TPAHCTIOPTA HA YKOJIOTHIO CBOETO Topoa.
W3ydenune BO3aeCTBUSI KUCIOTHBIX JOXK/IEH Ha OKPYKAIOIIYIO cpeay (pacTeHusl, MaMsATHUKH).
N3ydenune coctaBa W CBOWCTB MPOTHUBOTOJIOIEAHBIX PEAreHTOB, HMCIOJIB3YEMbBIX Ha JOpOTrax
ropoja.
HccnenoBanue BIMSHUS OCH3MHOBBIX, JU3EIIBHBIX, TA30BBIX aBTOMOOWJIEH Ha OKPYXKAIOIIYIO
cpeny.
HccnenoBanue cOpOIMOHHBIX CBOMCTB OBOIIEH, (PYKTOB, )KUBOTHBIX IO OTHOIICHHIO K HOHAM
TSDKEJIBIX METAJLIOB.
UccnenoBanue KOppO3MOHHBIX MPOIECCOB B TA30BOM U BOJIHOM Cpeliax.
Onpenenenne ButamuHa C B MECTHBIX SITOJIAX.
OnpeneneHrie KauecTBa BOJbI B HAILLIEM BOJIOEME.

. Poip MeTaiuioB B CO31aHUH HCTOPUYECKOTO JIMLIA FTOPOAA.

. CHer — Kak HHAMKATOP 3arpsi3HEHUS OKPYXKAIOLIEH cpeibl aBTOMOOUIIBHBIM TPAHCIOPTOM.

. Xumus B reorpaduuecknx HazBaHusx [Ipumopckoro kpas.

. UccnenoBanne XMMHUYECKOTO COCTaBa BOJOMPOBOAHOM (IIPUPOJHOM) BOABI HA IPUMEPE MECTHBIX

00pa3sIoB.

Pa3BuTne xuMuueckoi mpoMbIILIEHHOCTH [IpuMopckoro kpas.

HccnenoBanue coctaBa Bo3yxa Ha OCHOBE ONPEAEIICHUS KUCIOTHOCTH OCAIKOB (JOX b, CHET).
HccnenoBanre XUMUYECKOTO 3arpsi3HEHUs] TPUOPEKHBIX 30H [IpumMops4.

Oueprocbeperatomme pecypest [lpumopckoro kpasi.

Ponb KpronpoTEKTOPOB B OBBIIIEHUH YCTOMYHUBOCTH PACTEHUM K MOPO3aM.

I/ICC.HGI[OBaHI/Ie 3arpsA3HCHHA BOJbI WJIM IMOYBbBI HOHAMU TAKCIIBIX MCTAJIJIOB C UCIIOJIB30BAHUCM
pacTeHuH.

CpaBHUTENBHOE UCCIIEJOBAHUE COAECPKAHUS HUTPATOB B MECTHBIX U dKCIIOPTUPYEMBIX U3 Kuras
OBOII[AX.

[Honmyyenue 6Gymaru u3 BOJOPOCIEH.

Mope Kkak KJ1aJjoBasi XMMUYECKHX JIEMEHTOB U ChIPbe JJI UX MOTYYECHHUS.

UccnenoBanue conepxanus Hoaa B MOPEMPOTYKTAX.

24 .Mopckue KUBOTHBIE KaK MOCTABIMKM JEKapCTBEHHBIX TIPENAPaToB.

25.
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31.

AOcopOuHMoHHass O4YHMCTKAa HEQPTAHBIX 3arps3HEHUN BOJAOEMOB MPHUPOIHBIMH CpPEICTBAMHU
(charmymom).

[TpuGops! 17151 AEMOHCTPAIMOHHOTO XMMHUYECKOTO IKCIIEPUMEHTA CBOUMH PYKaMHU.

XuMus B CKa3Kax.

Mudsl 1 TeTeH b XUMHH.

3aHMMATCIbHBIC XHUMUYECKUE OIBITHIL.

DIEKTPOXUMHUYECKAss KOPPO3HUsI METAIOB, CITOCOOBI 3aIITUTHI OT HEE.

BripamuBanue KpUCTaIoB U3 PaCTBOPOB Pa3IUYHBIMU METOJAMHU.
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[MpoekTupoBaHue IKOJIOTHYECKH OE30ITACHOTO XUMUYECKOTO UCTOYHHKA TOKA.

OmnpeneneHre ONTUMAIBHBIX YCIOBHH 171 hepMeHTa (HanpuMep, HepOKCHIA3kI,

ypeasbl), BBIICTICHHOTO M3 XHBOTHBIX MJIH PACTHTEIBHBIX 00BEKTOB.

[Nomyuenne nuporaxioia U3 TAaHMHA, BBIICIICHHOTO U3 PACTUTEIILHOTO CHIPHS.

OmnpeneneHne KauecTBa CIMBOYHOTO Macjia METOIOM TOHKOCIIOHHOM XpoMaTorpadu.
Omnpenenenne copepKanus MaIbMOBOTO Maciia B POTyKTaX MUTAHMSL.

OmnpeneneHne KauecTBa MEIA Pa3IMYHBIMA METOIAMH.

[ToyueHne HaHO- W MHUKPOYACTHI[ MAPAMArHETHKOB M MMMOOMIM3alUs Ha WX MOBEPXHOCTH
HEKOTOPBIX BELIECTB, IPHUIAIONINX OKPACKY.

[TonydyeHne HaHOYACTHUIL 30J10Ta U UCCIIEAOBAHUE UX CBOMCTB.

[Mony4enre HaHOYACTHUI] METAJUTUUECKOTO HUKEIS, HX OMOTOKCUYHOCTD.

[Tomyuenne 3amMemIEHHBIX (DEHHJIOKCANATOB Ui TPUTOTOBICHUS XEMUIIOMHUHECIEHTHBIX
COCTaBOB.

[Touck ONTHMAaNBHOTO METOAA JUIS KOJIWYECTBEHHOTO OINPENENICHHsS BAaXKHBIX ITOKa3aTenei
(Hanpumep, KornenTpamus nonos NO3~, Ca”") akBapHyMHOM BOJIBL.

AHann3 CMBIBHBIX BOJI TIOCJIE TPUMEHEHUS CPEACTB JUISI MBIThSI ITOCY/IBI.

Y Tunau3anus meI0YHbIX raTbBAHUYECKUX JJIEMEHTOB IUTaHMUs, BEIPAOOTaBIINX CBOW pECypC.
CuHTe3 peakTHBOB JUIA IIKOJIBHOHM J1abOpaTopuu M3 NPOIYKTOB IEpPepadOTKH IIETOYHBIX
3JIEMEHTOB ITUTAHMUSI.

KonnuecTBeHHbI aHanM3 OHMOJIOTMYECKH AKTUBHBIX COCAWHEHWH, BBIIEICHHBIX M3 IIJIOOB
yepHuku 00bIkHOBeHHO#M (Vaccinium myrtillus).

BiusiHne ycloBHI OCBEIIEHHOCTH Ha COAEp)KAaHME HHUTPATOB B JHCThIX ykpoma (Anethum
graveolens L.).

Brwustaue #ioa Ha pa3BUTHE MPOPOCTKOB OBca moceBHoro (Avena sativa L.).

I'ymmu  (Poecilia  reticulata  Peters) xak Ouomapkepbl — BOJOEMOB,  3arpsi3HEHHBIX
AHTUTOJIONETHBIMH PEareHTaMH.

[IpumeHeHne raabBaHOIUIACTHKY U (PUKCALIUU IPUPOIHBIX OMOOOBEKTOB.

CHHTE3 ¥ U3y4eHue CBOICTB coeaunennii meau Cu™u Cu®.

D¢ dekTUBHOCTH OBITOBBIX (PUIBTPOB JUISI OUUCTKH MUTHEBON BOJIBI.

KoarynsimoHHble METO/IbI OYNCTKH BOJBI B MICKYCCTBEHHBIX BOgoéMax. M3ydeHune menoyHocTH
Pa3IMYHBIX COPTOB MbLJIa U MOOIIIUX CPEJICTB.

WNHaukaTopHbIE CBOMCTBA Pa3IMUHBIX pACTEHUHN U IIBETOB (C onpeaenenruemM pH pacTBopoB).
Omnpenenenue kayecTBa xjaeOomnekapHOH MyKH U xJjeoa.

Omnpenenenne KauecTBa KUCIOMOJIOYHBIX TPOAYKTOB.

Omnpenenenue 3aBUCUMOCTH U3MeHeHUs pH 1eIbHOro M macTepru30BaHHOIO MOJIOKA OT CPOKOB
XpaHEHHUSL.

Nzyuenue 3¢ (heKTHBHOCTH pa3IHMUHBIX COJIEBBIX TPEJIOK.

KoHcTpynpoBaHne «XMMHUYECKHX TPEIOK», OCHOBAHHBIX HA XUMUYECKUX PEaKIIHX.

CuHTEe3 «MaJIaXUTa» B Pa3JIMYHBIX YCIOBUSIX.

N3ydyenune Koppo3uu xemnes3a B pa3IHYHBIX YCIOBHSX.

BrusiHue cBeTa M KHCIOpo/ia Ha CKOPOCTh Pa3JIoKEHHs PacTBOpa HOIUIa KaTusl.

OnpeneneHre KauecTBa BOJOIPOBOAHOMN BOIBI.

XKéctkocth Boabl. CIOCcOOBI OrpeieeHus sKECTKOCTH BOIBI.

bymaxknas xpomatorpadus. Xpomarorpahuieckoe pa3eiaeHne BEIIECTB.

XpycranpHoe cTeKI0. MOXKHO JIM UCTIONB30BATh VI XPaHCHHS TTHIIH?
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