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[HosicHuTeIbHAS 3alIUCKA
Pabouas mporpamMma BHeypouHOH aearenbHOCTH «FOHBIA XumMuKk» ans ydammxcs 10,11 kiaccos
COCTaBJICHA Ha OCHOBE. OCHOBHOW 00pa30BaTEIbHOW IPOrpamMMbl OCHOBHOTO 00IIero oopasoBanus MbOY
Jluxosckoir COL; yueb6HOro ruana MBOY Jluxosckoit COILl na 2023 — 2024 yueOHbIH rog B pamMKax
peanuzanuu o6HoBIeHHOro ®I'OC 111 OCHOBHOTO 00111ero 00pa3oBaHusl; TOJOBOI0 KaJeHAapHOro yueOHOTro
rpaduka MBOY Jluxosckoii COIILL.

B cootBeTcTBHM € yueOHBIM IIJIAHOM MpOrpamMma paccuuTana Ha 1 dac B Hezaemnto, 34 y4eOHbIX Hellelnu B
roJ.

B cooTBercTBHM C TOIOBBIM KajieHAapHBIM rpaduKoM M pacrnucanueMm 3aHsaTuii B MBOY JluxoBckoit
COIII na 2023-2024 y4eOHbIil Ton pabodas mporpaMma peanusyercs 3a 34 ydueOHbBIX yaca M O0eCHeuuT
paloHaIbHOE pacipeaeneHue yueOHOro Marepuaia.

Cpoxk peanu3zanuu padodeit mporpamMmmel -1 Toj

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NpeaMeTa
[IpoxoxkaeHue Kypca IMO3BOJIUT yJaUMCs JOCTUYb CIEAYIOIIMX PE3YJIbTaTOB:
Juunocmmnote
- PacIIMpUTh 3HAHHUS O XMMHMYECKOM COCTABIIIOIIEH €CTECTBEHHOHAYYHOM KApTHUHBI MHpPA, BaXKHEHIIMX
XUMHMYECKUX TOHATUSAX, 3aKOHAX U TEOPHUSX;
- COBEPIICHCTBOBATh YMEHHUS NMPUMEHSATH OJTYYCHHBIC 3HAHUS JJIs1 OOBSICHEHUS! Pa3HOOOPA3HBIX XUMUYECKHX
SIBJICHUN U CBOWCTB BEILECTB, OLEHKN POJIM XUMUH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI U ITOJIyY€HUN HOBBIX
MaTepHuaos;
- chopMupOBaTh U Pa3BUTh Y yUalllUXCs YMEHUS CaMOCTOSATENIbLHONW paboThl CO CIPaBOYHBIMH MaTepUanaMu U
y4eOHOI TUTepaTypoii, COOCTBEHHBIMU KOHCIIEKTaMH, HHBIMU HCTOYHHKAMH HH(POPMALINH;
- pa3BUTh IIO3HABATEJIbHbIE MHTEPECHl M MHTEIUICKTYyalbHbIE CIIOCOOHOCTH B IPOLIECCE CAMOCTOSITENLHOIO
NpUOOPETeHUST XUMHUYECKUX 3HAHUW C UCTIOIB30BaHUEM PA3IMYHBIX HCTOYHHUKOB MH(POPMALIUHU, B TOM YHCIIE
KOMIIBIOTEPHBIX;
- BOCIHUTATh YOEXKJAEHHOCTh B MO3UTUBHOW POJIM XMMHH B )KM3HU COBPEMEHHOI'O O0IIECTBA, HEOOXOAUMOCTH
XUMUYECKU IPAMOTHOIO OTHOLLIEHHUS K CBOEMY 3J0POBBIO U OKPYKAIOIIEH Cpele;
- pa3BUTh ITIO3HABATEIIbHBIC HHTEPECHI;
- yMeHUs paboTaTh B IpyIIe, BECTH IUCKYCCUIO, OTCTaUBaTh CBOIO TOUKY 3PEHMS;

Memanpeomemmnuie

- [TIOKa3aTh CBA3b XUMHUHU C OKPY)KaI-OHICﬁ KHU3HBIO, C BaXKHEHIITNMU C(bepaMI/I KHU3HCACATCIBHOCTHU YCJIOBECKA,

- IPUMEHSATh NOJyYEeHHBIE 3HAHHSI U YMEHUS JUIsl 6€30I1aCHOT0 UCIIOJIb30BaHUS BEILIECTB U MaTEPUANIOB B OBITY,
CEIbCKOM XO3gHCTBE W Ha IMPOU3BOJACTBEC, PCHICHUA IMPAKTHYCCKUX 3aaa4 B HOBCGI[HCBHOI\/'I KHU3HU,
NPEIYIpPEeXICHUS SIBICHUHN, HAHOCSIINX BpeJl 3/I0POBbIO YENIOBEKA U OKpY’KaloIlel cpese;

IlIpeomemmnoie

- TpU TIOMOIIM TPAKTUYECKUX PadOT 3aKpenuThb, CHUCTEMATHU3UPOBATH M YIIyOWTh 3HAHUS Y4YalIUXCS O
(byHIaMEHTAIbHBIX 3aKOHAX OPTaHUYECKOU U 00IIel XUuMuu;

- HAy4YUThCA OOBSICHATh HAa COBPEMEHHOM YpPOBHE CBOWMCTBA COCIWHEHHH M XHMHYECKHE IPOIIECCHI,
MPOTEKAIOIIKE B OKPYKAIOIIEM MUPE U UCTIOIb3YEMBIE YETOBEKOM;

- TMPEAOCTaBUTh YYAIIUMCS BO3MOXKHOCTh TPHUMEHSITh XMMHYECKHE 3HAHUS Ha MpaKkTHKe, (opMUpOBaAThH
OOIIeHayYHbIE W XUMHYECKHE YMEHUS U HaBBIKH, HEOOXOIWMBIE B JESATEILHOCTH JKCIEpUMEHTaTopa M
IIOJIC3HBIC B IIOBCEAHEBHOM KU3HU;

BeinycKkHUK Hay4uTCH:
e Pa3bICHATH HAa MpPUMEPax MPUUMHBI MHOr00OOpa3us OpPraHMYECKHUX BEIECTB, OOBSCHATH CBOWCTBA
BEILIECTB HA OCHOBE UX XMMHUYECKOTO CTPOCHUS;



MPUMEHATh OCHOBHBIC TIOJIO)KCHHUS TEOPUHU XHUMHYECKOTO CTPOCHHUS OPTraHMYeCKHX BEIECTB,
BaKHEHIME (YHKIIMOHAIBHBIE TPYIIBI OPTaHUYECKUX COSAMHEHHM sl 0OBSICHEHUST 00YCIOBICHHBIX
HMH CBOMCTB;

KJIACCU(UIIUPOBATH MTPUPOIHBIC JKUPBI U MACTa, KX CTPOSHUE, TUIPOIIH3 )KHUPOB B TEXHHUKE, MPOTYKTHI
nepepaboTKH KUPOB;

JaBaTh XapaKTEPUCTUKY OCHOBHBIX THIIOB HM3YYEHHBIX XMMHUYECKUX PpEaKIHil, BO3MOXHOCTU U
HaIpaBJICHUs UX TPOTEKAHMS, OCOOCHHOCTH PEAKIMK C YIaCTHEM OPTaHMYECKUX BEIICCTB.
HCII0JIb30BaTh HEKOTOPBIE MPUEMBbI MPOBEACHUS OPraHUYECKOr0 CHHTE3a, BBIICJICHUS MOJYYEHHOIO
MPOJYKTa, M3YyYEHUS €ro CBOWCTB, MPAKTUYECKH ITO3HAKOMHUTHCA CO B3aWMHBIM IpPEBpaICHUEM
COCIMHEHUH Pa3IMUHbIX KJIACCOB;

MPAKTUYECKH OIPEACNATh HaJW4he YIJIepoJia, BOAOPOJA, XJIOpa, CEphl, a30Ta, MO XapaKTEPHBIM
peaknusM — (pyHKIIMOHAIBHBIE TPYIITBI OPraHNYECKUX COCTUHEHHI,

BLIlIyCKHI/IR MOJIYIUT BO3MOKHOCTH HAYYUTHCH .

COCTABJIATh CTPYKTYpHbIE (OPMYJIbl OPraHHMYECKUX BEIIECTB H3YYEHHBIX KJAcCOB, YpaBHEHUs
XUMHUYECKUX PpEaKIUi, IOATBEPKIAOIINX CBOMCTBA M3YYECHHBIX OPraHWYECKMX BELIECTB, WX
TEHETHUYECKYIO CBSI3b, CIOCOOBI MTOJTyYEeHMS;

MIOHUMAaTh U OOBICHATH IMOHATUS CKOPOCTb XUMHUYECKOM pEaKLMH, SHEPIrUsl aKTUBALMM, TEOPHs
AKTUBHBIX CTOJKHOBEHUH, KaTallu3 U KaTalIu3aTOPbl, MEXaHU3M PEAKLUH;

XapaKTepu30BaTh OCOOCHHOCTH CTPOEHHS, CBOMCTBA M NPUMEHEHHE Ba)KHEWIIUX IpeACTaBUTENEH
OMOIIOJIUMEPOB;

OOBSICHATH BIUSTHHUE PA3JIMUUS B CTPOCHUHM MOJIEKYJI MOHOMEPOB LEJITIOIO3bI M KpaxMalia Ha CTPYKTYPY
U CBOMCTBA MOJINMEPOB.

pacIo3HaBaTh MOJMMEPHBIE MATEPUAIBI 110 COOTBETCTBYIOIIMM IPU3HAKAM;

HCIOJIb30BATh TEXHUKY BBIMOJIHEHUS BaKHBIX XUMHUECKUX ONepalnnii, HEOOXOJUMbIX U IPU U3y4EHUU
IPYIUX pa3/iesoB XUMUH;

BBIIIOJHATh MPAKTUYECKUE 3aJaHMs 110 TOJYYCHHUIO BEIIECTB, BBIIOIHATH OIBITHI, XapaKTEPU3YIOLIUE
XUMHUYECKHE CBOICTBA BEILIECT, IPOBOUTH HAOIIOACHUS U JIEJIaTh BBIBOIbI

Conep:xanue kypca «lOublil xumuk» (34 4yaca)

Tema 1. Beenenne. 3nakomcTBO ¢ n¢poBoii 1adoparopueii (24aca)

1. Ob6opynoBanue ieHTpoB «ToUka pocTay, 3HaYCHUE U IPUMEHEHUE
2. 3HAKOMCTBO ¢ II(POBOIL TabopaTopueit «Zarnitza»

Tema 2. Texuuka 0e30macHOCTH pad0oThl B XUMHYeCKO# J1adopaTopuu. (2 yaca)

WNHcTpyKTax no TeXHUKe 0€30IacHOCTH.

IIpaktuyeckass pabGota: TunoBble mNpaBWiia TEXHUKH JIaOOpaTOpHBIX paboT. IlpaBmiia TeXHUKH
0€30MacCHOCTH MPHU MPOBEACHUHN HCCIICIOBAHUN, METUIIMHCKUE aNTeUYKH TEPBOM MOMOIIHM B KaOUHETE
XHUMHHU.

Tema 3. IIpuembl oOpaieHust ¢ 1a00paTopHbLIM 000py10BaHuEM. (24aca)

1. Tlpuemsl obparmienus ¢ 1abopaTopHbIM oOopynoBanueM. [IpakTuueckast pabora. 3HaKOMCTBO C
nabopaTOpHBIM 000pYJOBaHUEM U TMocynoil. PaboTa co cnupToBKOMH, BecaMH, apeoMeTpaMHu.
Mepnas nocyna. Pabora ¢ nudposoii mabopatopueit

2. Knaccudukanus peakTHBOB MO ACHCTBUIO HA OPTaHU3M, XpaHEHHE PEaKTUBOB, 0003HAUEHHE Ha
OTHUKETKAax. O(bOpM.]'IeHI/Ie BBIITOJTHCHHUA XHMHUYCCKOr'O OKCIIEPUMEHTA W €ro pe3yabTaToOB.
[Ipaktuyeckas pabora. Pabora ¢ xumuyeckumu peakTuBamMu. O¢opMmIiIeHHE BBITOIHEHUS
9KCIIEPUMEHTA U €T0 PE3yJIbTAaTOB.

Tema 4. Opranuyeckue BeuecTsa U ux cpoiicrsa. (14 yacon)



SBnenune nuzoMepuu, M30MEPHl U UX CBOMCTBA. [IpakTnyeckas padora. CBOMCTBa H30MEPOB.

Anxansl 1 ux cBoiicTBa. [IpakTrueckas pabota. PagukansHoe OpoMupoBaHHe aIKaHOB

OpnnoaroMHble cnupThl. PU3HUECKUE CBOMCTBA

[TpakTuueckas pabota. M3yueHue TeMiieparypbl KUIIEHUS OJTHOATOMHBIX CITHPTOOB

XUMUYECKHE CBOMCTBA OJTHOATOMHBIX CIIUPTOB

[TpakTudeckas pabora. M3yueHne CBOWCTB OJTHOATOMHBIX CITHPTOB

Kap6onossie kucnotsl. [Ipaktuueckas pabora. [lonyuenue u u3yueHue cBOMCTB KapOOHOBBIX

KHCJIOT

8. Cnuptel. ®eHonbl. Anpneruznl. [Ipaktudeckas pabora . XMMHYECKHE CBOWCTBA CIIHPTOB,
(heHOIIOB, aNbIETHU/IOB

9. VYrneBogsl. [Ipaktrueckas padbora. XMMUYECKHE CBOWCTBA YIJIEBOIOB

10. Crenenp  guccommanuu. Ilpaktuyeckas pabora. M3ydeHue cCTemeHM AMCCOLMAIUH
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

11. IIpaktuyeckas padora. OnpeneneHue KOHCTAHT AUCCOLUUAIIMHA OPTaHUYECKUX KHCIOT

12. ’KectkocTs Bobl. [IpakTuueckas pabora. BiusiHue »ecTKOCTH BOABI Ha MPOILIECC OMBUICHUS

13. Amunokucnotel. IIpakTudeckas pabora. Omnpenenenne Tmokasatens pH  pacTBopos
AMUHOKHCIIOT

14. Ddupst. [Ipaktuyeckas padora. ['maponu3 cioxHbIX 3GUpOB

Noook~ownE

Tema 5. ®uznyeckass XuMusi BOKpYr Hac (13 yacos).
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S

9.

TennoBoi 3(hPeKT XMMUIECKOH peaKIuu

TemmoBoit 3 dext xumuueckoit peakmuu. [Ipaktudeckas padora. OnpenencHue TEIUIOTH PEaAKIHH
HEUTpalIn3anuu

[TpakTuueckast padota. M3ydyeHne BENMWYMHBI TEIIOBOTO 3P PeKTa ¢ MOMOIIBID KATOPUMETPHISCKOM
YCTaHOBKHU.

[TpakTryeckas padora. TernoBoii 3¢ HeKT XUMHUUECKOW peakuy Ha IpuMepe cyibdara 6apust
Xumnueckoe paBHoBecue. [Ipaktudeckas pabota. BnusiHre KOHIIEHTpAlMM pearupyromnux BEeIecTB Ha
CMELICHUE XUMUYECKOTO PABHOBECHS

[IpakTruyeckas pabota. BiusHue 0AHOMMEHHBIX MOHOB Ha CMEIIEHUE XUMHUYECKOTO PABHOBECHS
CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3auyHbIX QakTopoB. IlpakTnueckas pabora.
OKCIIEpUMEHTAIBHOE OIIPENIENIEHUE CKOPOCTH XUMUYECKOUW peaKuu

[IpakTnueckass pabota. OmpeneneHne CKOPOCTH XUMHUYECKOW peakluMu B 3aBUCUMOCTH  OT
KOHLIEHTPALlUU PEarcHTOB

PactBopsl. [IpakTtuyeckas pabora. Onpenenenre TerioBbiX 3p(GEeKTOB paCTBOPEHUS BELIECTB B BOJIE

10. HpaKTqucxaﬂ pa60Ta. OHpeI[eJ'IeHI/IC TCIUIOTBI THUApATallUKM C IMOMOIIbBIO KaHOpHMeTpH‘{eCKOﬁ

YCTaHOBKH

11. TpakTuyeckas pabora. Onpenenenue pH pacTBopoB coneit
12. Tunponus coneit
13. IpakTudeckas padora. BiausHue TeMIiepaTypbl Ha CTENIEHb THIPOIIH3a COICH

Tema 6. 3akmouenne. (1 gac)

1. Hrorosoe 3ansatue. Yto gaet HaMm 1eHTp oOpazoBanuss EHH «Touka poctay
KanennapHo-TeMaTH4ecKOe IUIAaHUPOBAHKE
Ne | HanmenoBanue pasznenos | Kon| Bun nestenpsHocTH ydanuxcs Qop | Hara | [ara
yp | TeM -BO Ma mwiad | akt
yac 3aHAT u4
OB us




BBenenne. 3HAKOMCTBO ¢ [IpumensTH Ha npaktuke] Kom6 | 05.09
uu¢poBoii 1adopaTopueii OCHOBHBIE ~ METOABI  HAay4HOro| HHHP
OGopyioBae HEeHTpOH MO3HAHMS BEIIECTB U XUMUUYECKHX
«Touka pocra», 3HAYCHHE H peaxuuii;
NpUMEHEHHE dbopMynupoBaTh LENM U 3a7auy]
UCCIIEJOBAHMSI, HCII0JIb30BaTH
IIOCTABJIEHHBIE U CAMOCTOSTEIBHO
c(hOopMyJIMpPOBaHHBIE BOMPOCHl B
KauecTBE MHCTPYMEHTAa IMO3HAHUS
U OCHOBBI uii (HOPMHUPOBAHHS
TUTIOTE3bI 1o IIPOBEPKE
MPAaBWIBHOCTH  BBICKA3bIBAEMBIX
CYXJICHUM;
3HakOMCTBO ¢ 1H(}POBOIi npuobperats omnbIT yueHHueckor| Kom6 | 12.09
nabopaTopueit «Zarnitza» HCCIIEIOBATENILCKOW U IPOEKTHOW WHUP
JIeSITEJIbHOCTH, MIPOSIBIISITH
CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TIOUCKY]
METOJIOB PEIICHHs] MPAKTUYECKHUX
3aJa4, MPUMEHEHUIO pa3IUYHbIX
METOJIOB TO3HAHHUS.
Texnuka 0e30MacHOCTH c(hOpMUPOBAHHOCTh ymenuii kom6 | 19.09
padoThI B XUMHUYEeCKOH| JIaHUPOBATh Hu BBITTOJIHATE UHHAD
JabopaTopuu XUMHYECKHM  DKCIIEPUMEHT B
VHCTPYKT@X [0  TeXHHKE COOTBETCTBMM  C  MpaBUIIAMHU
0e30IMacHOCTH. TCXHUKHU 0e30IMacHOCTH py
oOpalieHun ¢ BEIIeCTBAMU U
1a00paTOPHBIM 000PYIOBAaHUEM.
[IpakTuueckas pabora: camocTosITeNnbHO TIaHupoBaTh W Ilpak | 26.09
Tumnossie ImpaBujia TCXHUKH] OCYIIECTBIIAATH CBOIO| T
11abopaTOPHBIX pabor. [IO3HABATEIIBHYIO  JIEATEIIBHOCTb,
IIpasuna TCXHHUKH onpezenss e UMM M 3alauH,
GesonacrocTu 1pH KOHTPOJIUpOBaTb U 1O  MEpeE
IIPOBEJICHUN  UCCIIEOBaHM,

MCEOUIIMHCKHE alITCUKH HGpBOfI
IIoOMOIIHu B KaOWHEeTe XUMUH.

HEOOXOJIUMOCTH KOPPEKTUPOBATH
npeiaraeMbIi AIITOPUTM|
NeNuCcTBUHU pu BBITIOJTHEHUH
Y4eOHBIX ¥ HCCIEI0BATEIbCKUX
3ajad, BBIOMpATh HanOoJIee
3¢ (HeKTUBHBIN CITOCOO UX PEIICHNUS
C Yy4YE€TOM IIOJYyYEHUS HOBBIX
3HAHWI 0 BEIIIECTBAX |
XUMHYECKUX PEaKIIHSIX;




Tema 3. [Ipuembl oOpaienusi 2 | OCyILECTBIATh caMmoKkoHTpoJds kom0 | 03.10
c J1a00paTOPHBIM CBOEH JEATEIbHOCTH HAa OCHOBE HUHUDP
o0opy10BaHHEM. caMoOaHajM3a W  CaMOOLIEHKH,
®opMupOBaHUE MEHUY]
[Tpuemsl oOpareHus v PMHP s
1 | cobmopate mpaBuia MOJIb30BaHUS
nabopaTopHBIM . .
XUMHAYECKOMH oCy 101 u
000pyI0BaHUEM.
71a00paTOPHBIM 000pYAOBaHUEM, &
[IpakTnueckas
TaKXKe TMpaBuja OOpalieHus: «C
pabota. 3HAaKOMCTBO cl
BEIIECTBAMH B COOTBETCTBHH
1a00paTOPHBIM
. UHCTPYKLHUSMHU TI0 BBIIOJHEHHUIO
0o0Opy/lOBaHUEM U TIOCYAOMH.
. 1a0b0paTOPHBIX XUMHYECKHX
PaGota co  cnupTOBKOIA, .
OTIBITOB;
BEcaMu, apeoMeTpaMu.
Mepnasa mnocyna. Pabora ¢
udpoBoi TabopaTopueit
Knaccudukanus peaktuBoB mo| 1 | camocrositensHo  hopmynupoBars Kom6 | 10.10
JEHCTBUIO Ha OpraHu3M, U aKTyaJIu3upOBaThb np06neMy, WHUD
XPaHCHUC PCAaKTHBOB, BCECTOPOHHE €€ paccMaTpUBaTh;
00603HaquHe Ha  STHKCTKaXx. ONpPENENATh LEIU JEATENbHOCTH,
(bopmnenne BbITIOMHCHHA 3ajaBasi mapamMeTpsl M KPUTEPHH
XUMHYECKOT0 3KCIIEpPUMEHTA Ul
UX  JIOCTHDKEHHUS, COOTHOCHUTH
ero pe3yIbTATOB.
[Tpaktnueckas padora. Pabotal PE3yJIbTATRl  JICATCILHOCTH ¢
C XMMHUYECKUMHU PEAKTHBAMH. TIOCTaBIICHHBIMH HCIISMH,
Odopmienue BBITIOJTHEHU S|
HKCIIEpUMEHTA u ero
pe3yIbTaTOB.
Oprannyeckue BemecTBa u 14 OTIPENIETISATh nemm kom6 | 17.10
HX CBOMCTBA. JEeATEIbHOCTH, 3ajiaBas| MHHUDP
SIBnieHne U30MepUHu, U30MEpBb] fapaMeTpel M KpUTCphn  MX
u nx cBoicta. IlpakTueckas) 4 AOCTHIKCHNA, COOTHOCHTH
pabota. CBoiiCTBa H30MEPOB. pe3ynbTaThl  JAEATEIBHOCTH  C
MOCTaBJIEHHBIMU 1IEJISIMU;
Ankanel M ux cBoictBal 1 | ®opmupoBanue ymeHul| kom6 | 24.10
[TpakTuyeckas pabora. XapaKTepU30BaTh cocTas,| HHUD
PagukaneHOe OpOMHpOBaHUE) CcTpoeHIe, dusHueckue l
AJIKaHOB XUMHYECKHE CBOMCTBA
OpPraHUYeCcKUX BEILIECTB,
COCTaBJISATh X-€ ypaBHEHUS]
PEaKIIHid. OTIPENeNIATh  LeINH|
NeSITeTbHOCTH, 3aj1aBas
nmapaMeTppl M KpUTEpPHH  UX
JOCTHOKEHUS, COOTHOCHUTH
pe3yiabTaThl  NESTETBHOCTH  C

IIOCTAaBJICHHBIMU L CIISIMHU,




9 | OnHoaTtomMHBIE CIIUPTHI. dopMupoBanue ymenui kom0 | 07.11
®du3nyecKre CBOMCTBA XapaKTepU30BaTh cocTaB, MHHD
CTpPOEHHUE, buznueckue u
XUMHUYECKHE CBOICTBY]
OpraHHYeCKUX BEIIECTB,
COCTaBJIATh X-€ ypaBHEHHS
peaKuui. ONPEACIISITh ey
JeSITEIbHOCTH, 3aaBas]
napaMeTpbl M KpUTEpHUH  UX
JOCTHOKEHUS, COOTHOCHUTH
pe3yiabTaThl  JEATEIBHOCTH  C
MOCTaBJICHHBIMU LEISIMH;
10 | IIpakTrueckas pabora. BIIAJICTh HaBbikamy| [Ipak | 14.11
Nsyuenue TEMIICPATYPhI CaMOCTOSITCIILHOIO INIaHupoBaHus T
KHUIICHUSA OJIHOATOMHBIX| M POBENCHHS  YYCHHYCCKHX]
CIIIPTOB 3KCIIEPHMEHTOB,
COBEpIICHCTBOBATH yYMEHUS
HaOJI0IaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATH
€ro pe3ynbTar, (QopMyIHUpPOBATH
0000111eHNA u BBIBO/IB]]
OTHOCHTEJIBHO JIOCTOBEPHOCTH
pe3yIbTaToB HCCIIeIOBaHMS,
COCTaBIISITh OOOCHOBAaHHBIA OTYET]
0 IpojieTIaHHOi padoTe;
11 | Xumuueckue CBOICTBA] dopmupoBaHue ymenud| Kom6 | 21.11
OJTHOATOMHBIX CIIHPTOB XapaKkTepU30BaTh COCTaB,| HHUP
CTpOEHHE, ¢busnyeckue Y
XUMHYECKHE CBOWCTBA]
OpPraHUYeCKUX BEILIECTB,
COCTaBIIAITh X-€ ypaBHEHHS
peakuun
12 | IIpakTrueckas pabora. BJIQJIETh HaBbIKamy mpak | 28.11
N3yyenne CBOWCTB CaMOCTOSITCJILHOIO IJIaHUPOBaHUs| THY
OHOATOMHBIX CITMPTOB U IPOBEACHUS  YYEHHUYECKHX
HKCIIEPUMEHTOB,
COBEpPILIEHCTBOBATH YMEHUS]

Ha6J'IIO}IaTI) 3a XOJOM IIpouecca,
CaMOCTOATCIIBHO TIPOTHO3UPOBATH

ero pesynbTar, (GOopMyIHUpPOBATH
000011IeHNA u BBIBO/IB]]
OTHOCHUTEJILHO JIOCTOBEPHOCTH]|
pe3ynbTaToB HCCIEI0BaHNs,

COCTaBIJIATh OOOCHOBAHHBIA OTYET]
0 MPOJICIAaHHON paboTe;




13 | KapGoHoBsie KHUCJIOTHI. dopMupoBanue ymenui Kom6 | 05.12
HpaKTqucxaﬂ pa60Ta. XapaKTepHU30BaTh COCTaB, HUHUDP
Homyyenne  u  H3yYCHHE CTpOEHHE, ¢busnyeckue u
CBOMCTB KapOOHOBBIX KHUCIOT T —— CBOIICTRA

OpraHHYeCKUX BEIIECTB,
®opMupoBaHue yMEHUH|
TUTAHUPOBATH " BBITIOTHSTH
XUMHUYECKHM  SKCIIEPUMEHT B
COOTBETCTBUUM  C  IpaBUJIaMHU
TEXHUKA  0€30MacHOCTH  TpH
oOpalieHun ¢ BEIIeCTBAMHU U
71a00paTOPHBIM  000PYIOBAHHEM,
MPEJICTaBIISTh pe3yIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B
dbopme 3amucu ypaBHEHUH]
COOTBETCTBYIOIIUX  pEaKuuil U
dbopMynupoBaTh  BBIBOJBI  HA
OCHOBE ITHX PE3yJIbTaTOB;

14 | Couprtsl. DEHOJIBI. dopmupoBaHue ymenui| Kom6 | 12.12
AJIbJIETUIBI. HpaKTI/I‘ICCKa}I XapakTepu30BaTh cocTraB, MHHUD
pabota XUMHYECKH CTpPOCHHE, ¢buznueckue Y
CBOMCTBAa CIHUPTOB, (HEHOJIOB, Y p——. CBOICTRA
AIIBACTHIIOB OpPTaHUYECKHUX BEIIICCTB,

dopMHUpOBaHUE YMEHHU]
MJIAHUPOBATh u BBITIOTHSTh
XUMHUYECKUNA  DKCIEPHUMEHT B
COOTBETCTBUU  C  IpPaBUIAMH
TEXHUKH  0O€30IacHOCTH  IpH
oOpallleHUud C BEHIeCTBAMU U
71ab0paTOpHBEIM  000PYyIOBAaHUEM,
MIPEJICTABIISITH pe3yIbTaTH]
XUMHUYECKOTO JKCIIEpUMEHTa B
dbopme 3anucu ypaBHEHUH]
COOTBETCTBYIOIIIUX  PEaKIuil U
GbopMyIUpOBaTh  BHIBOJBI  HA
OCHOBE ITHX PE3yJIbTaTOB;

15| VYraeBossl. [IpakTuueckasy] dopMupoBaHue ymenui| kom6 | 19.12
pabora. Xummuueckue CBOMCTBA XapaKkTepu30BaTh cocTas,| HHUD
YTJIEBOZI0B CTpPOCHHE, buzmveckue u

XUMHYECKHE CBOICTBA
OpPTaHHYECKUX BEIIECTB,

16 | Crenenn JIUCCOIUAIUU. BIIAJIETh HaBbikamy] Kom6 | 26.12
[TpakTveckas pabora. CaMOCTOSITEIILHOTO TUIAHUPOBAHUS WHHP
Nzyuenue CTETeHHU U TPOBEACHUS  yUYCHUUYECKUX




IHUCCOLIMAUM  OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

SKCIICPUMCHTOB,

COBCPHICHCTBOBATH YMCHUS
Ha6J'IIO,I[aTB 3a XOJOM IIpomecca,
CaMOCTOATCIIBHO ITPOTrHO3UPOBATH

ero pe3ynbrar, (HOPMYJIHPOBATH
000011eHN 51 BBIBO/IB]
OTHOCHUTEILHO JIOCTOBEPHOCTH
pe3yJIbTaToB HCCJIEIOBAHUS,

COCTaBJISITh OOOCHOBAHHBIN OTYET]
0 MPOJICTaHHOH paboTe;

17 | IpakTraeckas pabora| 1 | coBepieHCTBOBATH ymenus npak | 09.01
Ornpenenenue KOHCTaHT| HaOMIoaTh 3a XOJO0M IIpoliecca, T
JUCCOLUAIMN  OPraHUYeCKHX| CaMOCTOSITENIbHO MPOTHO3UPOBATH
KHCIIOT ero pe3yibTar, (GopMyIHpPOBATH

0000111eHNA u BBIBO/IB]]
OTHOCHUTEIIEHO JIOCTOBEPHOCTH]
pe3yNIbTaToOB UCCIIeIOBaHMUS,
COCTaBJISATh OOOCHOBaHHBIM OTYET]
0 MpOJIeTaHHOM paboTe;

18 | XKectkocTh BOoAbL{ 1 | coBeplIEHCTBOBATH ymenus]; Kom6 | 16.01
[IpakTuueckas paborTa. HAOMIOIaTh 32 XOJIOM Tpollecca, HHHUP
BrnusiHue jkecTKOCTH BOJBI HA) CaMOCTOSITEIILHO TPOTHO3UPOBATH
MIPOIIECC OMBUICHUS €ro pe3yinbTar, (QOopMyIHUpPOBATH

000011IeHUS u BBIBO/IB]]
OTHOCHUTEIIEHO JIOCTOBEPHOCTH|
pe3yIbTaTOB WCCIICIOBAHMS,
COCTaBISITh OOOCHOBAaHHBIA OTYET]
0 MPOJIeIaHHON paboTe;

19 | AMUHOKHCIIOTEHI. 1 | ®opmupoBanue ymernni| Kom6 | 23.01
[TpakTuueckas paborTa. XapaKkTepu30BaTh COCTaB,| HHHUP
Omnpenenenne mnoxazarens pH| CTPOCHHE, ¢buznueckue i1
PacTBOPOB AMHHOKHCIIOT XUMHYECKHE CBOICTBY]

OpPTaHWYECKHUX BEIIECTB, BIAJICTH
HaBbIKAMU CaMOCTOSITEIBHOTO)
IUTAHUPOBAHUS W TPOBEJICHUS
YUEHUYECKUX IKCIIEPUMEHTOB,

20 | Ddupsr. [Ipaktuueckas) 1 | ®opmupoBanue ymernni| kom0 | 30.01
paborta. ['maponu3 CIOXHBIX XapaKkTepu30BaTh COCTaB,| HHHUP
3¢upoB CTpOCHHE, ¢dusnueckue i

XUMHYECKHE CBOICTBY]
OpPTaHWYECKHUX BEIIECTB, BIAJICTH
HABBIKAMU CaMOCTOSITEILHOTO)
IUTAHUPOBAHUS W TIPOBEJICHHUS
YUEHUYECKUX IKCIIEPUMEHTOB,

21 | Tema 5. ®usnueckasn xumusi 13 | chopMupoBaHHOCTH ymenwus kom0 | 06.02
BOKpYr Hac (13 yacos). KJaccu(uuupoBaTh XUMHUYeCKHe MHHUD




TertoBoit 3PPEKT XUMHUSCKOMH
peakiuu

peakiuu 1Mo TerIoBoMy 3P GheKTy
peaxiuu

22

Temnooit 3ddext xuMHUIeCKOH
peakmuu. IIpakTudeckas pabora.
Omnpenenenne TEIUIOTHI PEAKINY]
HEUTpaIU3aluH

c(hOpMUPOBAHHOCTH YMCHHS
KJIaCCU(UIIUPOBATh  XHUMHUYECKUE
peaknuu 1o TerioBoMy 3ddekry]
peaxIuu. COBEpIICHCTBOBATH
yMEHHUS HaOmoIaTh 3a XOA0M|
nporecca, CaMOCTOSITENIbHO)
NPOTHO3UPOBATh €r0 PEe3yNbTarT,
dbopmynupoBath 0000IICHUS |
BBIBO/IBI OTHOCHUTEJIBHO
JIOCTOBEPHOCTH pe3yabTaTOB
UCCIICIOBAHMS, COCTAaBIISATH
000CHOBaHHBII OTYET 0|
IIPOJIeJIaHHOM padoTe;

KOMO
UHHUD

13.02

23

[IpakTnueckas pabota. M3ydenne
BEJIMYMHBI TEIIOBOTO 3(dekra ¢
MOMOIIBI0  KAIOPUMETPUIECKOH
YCTaHOBKH

COBEPIIICHCTBOBATH yMEHUS]
HAOIO/IaTh 332 XOJIOM TIpoIlecca,
CaMOCTOSITCJILHO TPOTHO3UPOBATH
€ro pe3yibTar, (QpOpMyIHUpPOBATH
0000111eHNSA u BBIBO/Ib]]
OTHOCHUTEJIEHO JIOCTOBEPHOCTH]
pe3yJIbTaToB HCCJIEIOBAHUS,
COCTaBJIATh OOOCHOBAHHEIA OTYET]
0 MPOJICIIaHHOM paboTe;

IIpax

20.02

24

[IpakTuueckas pabota. TermoBoid
3¢ (heKkT XUMUIECKOW peaklnu Ha
npumMepe cynbdara oapus

COBEpIIIEHCTBOBATH yMEHUS]
HAOII0/IaTh 332 XOJIOM TIpoIiecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATH
€ro pe3ynbTar, (QOpMYIHUPOBATH
00001IeHS 51 BBIBO/IB]
OTHOCHUTEJILHO JIOCTOBEPHOCTH]
pe3ynbTaToB HCCIIEIOBAHUS,
COCTaBJIATh O0OCHOBAHHEIA OTYET
0 MpOJIeTaHHOM paboTe;

[Ipax
TUY

27.02
05.03

25

XUMHUYECKOE paBHOBECHE
[IpakTuueckass padora. BrusHue
KOHIIGHTPAallMM  Pearupyromux
BEIIECTB Ha CMEIIEHHE]

XUMHUYCCKOI'0 paBHOBCCUSA

c(hopMUPOBAHHOCTH
KIACCU(UIIUPOBATh  XHUMHUYECKUE
peaxiuu o 00paTUMOCTH
peaKHI/II/I. COBepHIeHCTBOBaTB
yMEHHUs HaOJII0JaTh 3a XOIO0M
mporiecca, CaMOCTOSTEIbHO)
MPOTHO3UPOBATh €ro pe3yibTar,
dbopmynupoBarh 0000IICHUS W
BBIBOJIbI OTHOCUTCIIBHO|
JIOCTOBEPHOCTH pe3yIbTaTOB
HCCIICIOBAHMS, COCTaBIISATH)
000CHOBAHHBIN OTYET 0|
MIpoJIeTIaHHOM padoTe;

yMEHUs

KOMO
UHUDP

12.03

10



26 | Ilpakruueckas pabora. BimsHue COBEpILEHCTBOBATb ymenus| Ilpak | 19.03
OJTHOMMEHHBIX HOHOB HA HaOMIoaTh 3a XOJOM IIpoliecca, T
CMelIeHne XHMHYECKOTO) CaMOCTOSITENIbHO MPOTHO3UPOBATH
paBHOBECHS ero pe3ynbTar, (GopMyITHUpPOBATH

000011IeHNA u BEIBO/IB]]
OTHOCHUTEIILHO JIOCTOBEPHOCTH]|
pe3yJbTaTOB UCCIIeIOBaHMUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET]
0 MpoJIeIaHHOM paboTe;

27 | Cxopoctsb peakIuH, e c(OpPMUPOBAHHOCTb ymenui kom0 | 02.04
3aBUCHUMOCTE ~ OT  Pa3JINIHBIX] OOBSCHATH 3aBUCUMOCTb CKOPOCTH| UHUD
(haxTopog. IlpakTndeckas padora, XUMUYECKOMN peakuu oTl
OKCIEepUMEHTANLHOE pasnuUHBIX (AKTOPOB; XapakKTep
OMpEaCICHIE CKOpOCTH CMCIICHHSI XHUMHYECKOTO|
XHMHIECKOH PeaKIHK paBHOBECUS B 3aBHCUMOCTH OT]

BHEIITHET0 BO3/AEUCTBUSA (IIPHUHIIUI]
Jle arense);

28 | IlpakTuueckas paborta, c(OPMHPOBAHHOCTH ymenui| IIpax | 09.04
Omnpenenerne CKOpOCTH O0OBSICHATH 3aBUCUMOCTb CKOpocTH| T
XUMHYECKOH peaknnu B XUMHUYECKOH peakuuu oT]
3aBUCHMMOCTH OT KOHUCHTpaluuj pasinyHbIX (DAKTOPOB; XapakTep
pearcHToB CMEIICHHUSI XUMHYECKOTO|

paBHOBECHSI B 3aBHUCHMOCTH OT]
BHEIITHET0 BO3/AEUCTBUSA (IIPUHIIUI]
Jle Illarense);

29 | Pactsopsr. IIpakTuyeckas pabora, COBEPILIEHCTBOBATh ymenus] Kom6 | 16.04
Omnpenenenue TEIUIOBBIX HaOMI0IaTh 332 XOJIOM Mpollecca,| HHUP
3¢ (HeKTOB pacTBOPEHUS BEIIECCTH CaMOCTOSITENIBHO TPOTHO3UPOBATH
B BOJIC €ro pe3ynbrar, (HOpMyIHUPOBATH

00001IeHus u BBIBO/JIb]]
OTHOCHUTEITEHO JIOCTOBEPHOCTH]
pe3ynbTaToB UCCIIeIOBaHMUS,
COCTaBJISATh OOOCHOBaHHBIM OTYET]
0 MpOJIeTaHHOM paboTe;

30 | IpakTuueckas pabora, COBEPIIIEHCTBOBATh ymenwms| ipak | 23.04
Onpenenenne TEIUIOTH] HAOMIOIaTh 332 XOJIOM TpoIiecca, T
ruapatanuu C IIOMOIIBIO| CaMOCTOATECIIBHO HpOFHOSI/IpOBaTB

KaJIOpUMETPUUECKON YCTaHOBKU

ero pe3ynbTaT, (OpMYIHPOBATH

000011IeHNA u BBIBO/IB]]
OTHOCHUTEIILHO JIOCTOBEPHOCTH]|
pe3yIbTaTOB HCCIIEIOBAHUS,

COCTaBJIATh OOOCHOBAHHBIA OTUYET]
0 MPOJICIaHHON paboTe;

11



31

[IpakTraeckas pabora.

Ompenenenne pH  pacTBopoB

coien

CaMOCTOSITENIbHO IUIAHUPOBATh H
OCYIIECTBIISITh CBOIO
MO3HABATENIbHYI0  JICSITEIIbHOCTD,
ompeznenss e€ IeId W 3aJayuu,
KOHTPOJIMPOBaTb U 1O  MEpeE
HEOOXOIUMOCTH KOPPEKTUPOBATH
IIpeAIaracMblii aIroOpuUTM™|
JICUCTBUA  TPU  BBINOJHECHUM]
yu4eOHBIX U HCCIEI0BATEIbCKUX
3ajad, BEIOHpATH HanboIee
3¢ (HeKTHBHBIN CITOCOO UX PEIICHHUS
¢ Yy4yéTOM TOJy4YeHUS HOBBIX
3HaHUHN 0 BelIeCTBaxX u
XUMHUYECKHUX PEAKIIHSIX;

[Ipax

07.05

32

I'maponus conei.

CoBepIlIeHCTBOBaTb ~ YMEHHUSL B
HalMCaHU¥ PeaKkLUil THAPOIN3a

KOMO
UHUD

14.05

33

[IpakTuueckas pabora.
Bnusnue TemmepaTypsl  HA
CTEIEHb THAPOIIU3a COJICH

COBEPIIICHCTBOBATH YMCHUS]
HaOJI0aTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO TPOTHO3UPOBATH
ero pe3ynbrat, (OPMYIHPOBATH
00001IeHUs u BBIBO/IB]]
OTHOCHTEJIBHO JIOCTOBEPHOCTH
pe3yJIbTaTOB WCCIICIOBAHMS,
COCTaBJIATh OOOCHOBaHHBIN OTYET]
0 MpOJIeIaHHON paboTe;

[Ipax

21.05

34

Hrtorosoe 3anarue. Uto gaet HaMm|
ueHtp oopazopanust EHH «Touka
pocTa»

OCYHICCTBJIATDH CaMOKOHTPOJIb|
CBOEM [EATENLHOCTH Ha OCHOBE
caMoOaHaJIn3a U CaMOOILICHKH.

KOMO
UHUD

12



