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IMosicuuTeILHAS 3aIMCKA
PabGouas mporpamma kypca «lIpakTudeckas XuMHUS» TpeAHA3HAUEHA I Y4alluxcs

JMHAMHYECKHUX IPYIII €CTECTBCHHOHAYYHOTO Mpoduist 8-9 KilacCcoB OCHOBHOM 1Kok, (15-16 ier).

Cpokn peamuzanum: 1 roa; oOmiee KoaudecTBO 4acoB — 108, mepuoaMYHOCTH MPOBEACHUS
3QHSITHIA: TEOPETHUCCKHUE M MPAKTHUECKHUE 3aHATHUS - 2 aKajeMuueckux yaca B Heaemto (1 gac 30 MuHyT:
2x40+10 (MUHYT TIepephiB)); MHIUBUAyAIbHBIE KOHCYJIbTAlMM - 1 akajgemuueckuil dac B Henenio (40

MHHYT, B TOM YUCJIC OHJIAMH).
®opmbl 00yuyeHus1 — ouHas (rpynmsl o 10-15 genoBek), qUCTaHIIMOHHAS TPH HEOOXOAUMOCTH).

CocraBnena mporpaMMa Kypca Ha OCHOBE (PyHAAMEHTAIBHOTO SApa COACp)KaHUS OOIIEero
oOpa3oBaHus, TpeOOBaHWIA K pe3yJibTaTaM OCHOBHOTO 0OImero oOpa3oBaHUs, NPEICTABICHHBIX B
denepaibHOM — TOCYIApCTBEHHOM  CTaHAapTe oOmiero oOpa3oBaHHs BTOPOrO  IMOKOJCHUS W
nudQepeHIanu  CoAepKaHusl C Y4eTOM O00pa3oBaTeIbHBIX IMOTPEOHOCTEH, WHIMBHIYaTIbHBIX

BO3MOKHOCTEH M CLIOCOOHOCTEH yJaImxcs.

JlaHHBIH Kypc sIBIIsI€TCS POINEAEBTUYECKUM (IIPEANPOPUIBLHBIM) U BBIIOIHSET 3a/1a4l IPAKTUKO-
OPUEHTHPOBAHHON MOMOIIM B MPHOOPETEHUH JTMYHOCTHOTO ONBITa BEIOOpAa COOCTBEHHOTO COJIEPIKAHHS
00pa3oBaHUs, OPUEHTUPYS HA €CTECTBEHHOHAYUHBIN npoduias o0yueHus. Kak oTMeuaercss B KOHIETIIUN
IIKOJBHOI'O XHMHYECKOTr0 00pa3oBaHMs, “OCHOBHOHM 3ajadell MpomneaeBTUYECKUX (MpeanpoHIbHBIX)
KypcoB sBIsieTcs (POPMUPOBAHHE y HIKOJILHUKOB NEPBOHAYAIBLHOTO IEJIOCTHOTO MPEICTABICHUS O MUDE

Ha OCHOBE COOOIIIEHUSI UM HEKOTOPBIX XUMUUYECKUX 3HAHUI .

HIupokuit HabOp BO3MOXKHOCTEH, oOecmeunmBaeMbIX LUPPOBON JabopaTtopueil - cpeacTBaMu
U3MEpEHMs], HE TOJIbKO 00eCIeYnBaeT B X0/1€ MPAKTUUECKON pabOThl HATJISTHOE BhIpaKEHUE MOTYUEHHBIX
paHee TEOpeTUYECKUX 3HAHUI, HO U IEMOHCTPUPYET UX 3HAYMMOCTh JJIs1 0ObIZIeHHOM ku3HU. Lludposas
nabopaTopusi 3HAKOMHUT C COBPEMEHHBIMHU METO/aMHU MCCIIEJOBAHUS, YTO MO3BOJIUT YYaIlIUMCS TOHSThH
CMBICII U HEOOXOAMMOCTb NMPAKTHUECKUX UCCIIE0BAaHU, C KOTOPBIMU OHU OYIYT CTAJIKUBATHCS B AKHU3HH.
VYuurento JaHHbIM HAOOp NPEAOCTABISET BO3MOXKHOCTh JIOCTYIIHO M HMHTEPECHO IPOBECTH YPOK,
ONUPASICh HA COBPEMEHHBIE TEXHOJIOTMU. HarnsgHOCTh SKCIIEPUMEHTOB, OCYIIECTBIIIEMBIX C IOMOIIBIO
U poBoi 1abopaTopun, — €mé 0JHO MOATBEPHKIACHUE U3BECTHOM (Ppa3bl, YTO JIydllle OAUH pa3 YBUIETh
(a emé mydmie — nmonpoOOBaTh), YeEM CTO pa3 yciblmaTh. Ku3HEHHONH HEOOXOJUMOCTBIO IS Oy TyIuX
Bpaueil, XUMUKOB-TEXHOJIOT'OB, XMMUKOB-TE€OPETUKOB, OMOJIOTOB, OMOXUMHUKOB, (papMaKoIOroB, IKOJIOTOB
U JPYTUX CHEIUAINCTOB XUMUKO-OMOJIOTHYECKOTO PO sIBisieTcs (pyHIaMeHTalbHas MOAr0TOBKA 110
OJIHOM U3 BaXKHEMIIINX €CTECTBEHHO-HAYYHbIX TUCIUIUINH — XUMUU. OU4EeBUIHO, YTO €CTh HEOOXOAUMOCTh
BHE/PATH CYIIECTBYIOIIME M pa3pabarhiBaTh HOBBIE JONOJHHUTENbHbIE 00IIe00pa3oBaTeIbHbIC
o0111epa3BUBAIOIINE TPOTPAMMBI XUMUYECKOTO HAIIPABIICHHS.

[IporpamMma onupaeTcsi Ha OCHOBHbIE HOPMATHUBHbIE JOKYMEHTHI:

e @ecnepanbHbii 3akoH OT 29 nekabps 2012 1. Ne 273-®3 «O6 obpazoBanum B Poccuiickoi



denepanuny;

Konnenuust pa3BuTHs JONMOJHUTEIBHOTO 00pa3oBaHusl JAeTeil (YTBEpXKAEHA paclopsKCHHEM
npasurenbeTBa Poccuiickoit deneparym ot 4 centsaopst 2014 1. Ne 1726-p);

[Mucemo MunoGpuayku Poccun ot 11.12.2006 1. Ne 06-1844 «O mpumepHBIX TpeOOBaHUAX K
porpamMMam JIOTIOJTHUTEIBHOTO 00pa30BaHus IETei»;

MeTO,Z[I/ILIeCKI/Ie PEKOMCHIAAIUMNU II0 IIPOCKTHUPOBAHHUIO JOIIOJIHUTEIIBHBIX 06H16p33BI/IBaIOHII/IX

nporpamm (BKJIrOYasi pasHOYpoBHEBbIE mporpammel) / [Tucekmo Munoopuayku P® ot 18.11.2015

r. N 09-3242;

[Topsimok opraHu3anyy U OCYIIECTBICHUSI 00pa30BaTEIHbHOM NEATEILHOCTH 0 JOMOIHUTEIBHBIM

obmeoOpa3oBarenbHbIM ~ mporpammamM  (yrBepkaeH I[lpukazom  Ilpumkaz MunmcTepcTBa

npocsenieHuss PO ot 09.11.2018 r. Ne 196);

e Canwurapusie npaswia CII 2.4.3648-20 «CaHuTapHO-3MIUAEMHOJIOTHYECKHE TpeOOBaHUS K

opraHu3anuu BOCIHUTAHUA H O6y‘leHI/I$I, OTAbIXa W O3J0POBJICHHA JeTell U MOJOICIKU

(yTBepkJeHbl MOCTaHOBJIEHWEM [J1aBHOro rocyaapcTBEHHOro caHuTapHoro Bpadya P® or

28.09.2020 r. Ne 28).

HpeﬂnaraeMaﬂ IporpamMma, OpuCHTHpPOBAHA HaA O6y‘IaIOIJ_[I/IXCH 8-9 kiaccos. Kaxcz[oe 3aHATUC CBA3aHO
C OBJIAACHUEM KaKoIo-JIn0o IMPAKTUYCCKOI0 HAaBBIK Oe3omacHoM pa6OTI)I C BCIICCTBOM H
HpI/IO6p€T€HI/ICM HOBBIX IIOJIC3HBIX B JKM3HU CBEACHUU O BCIICCTBAX, a4 TAKKC 3aHATHC OPUCHTHUPOBAHO
Ha HAY4YHOC 000CHOBaHHE COXpaHCHUA CPEAbI oOuTaHus U 3A0POBbA YCJIIOBCKA, KaAK CAMBIX BAKHBIX

KaTeropuil B cucTeMe EHHOCTE! 00I1IecTBa.

Hal'lpaB.TleHHOCTb nporpaMmbl —€CTCCTBCHHO-HAYYHAs.

HoBu3na mporpammbsl Bblpaxkaercs amnpoOamueir B ycioBusix MBOVY  «Cpennss

obmeoOpa3oBarenpHas 1mkona Ne 26» uaen ynpaBieHus: (GOPMHUPOBAHHUA XHUMHUYECKOW KYJbTYpHI
oOyyaroImuxcs IO CPEICTBOM  HCMOJb30BAHUS  XMMHUYECKOro 00OpylOBaHMS  TEXHOIApKa
"KBaHnTopuyM", TOTOBHOCTM K CAaMOYINpPABICHUIO B MPAKTUYECKOW MAEATEIbHOCTH, CIIOCOOHOCTU
IIPUMEHSATH ITOJYyYEHHBIE 3HAHUS, yMEHUS U HABBIKH B J)KU3HU.
OnuceiBaeMass oOpa3oBaTesibHas MporpamMma HMHTETpUpyeT B ce0e JIOCTHIKEHUS COBPEMEHHBIX
HanpaBjiIeHUH B 00JACTH XMMHUHU. 3aHUMasCh MO JAHHOW Nporpamme, ydalrudecs JOJDKHBI MOJyYUTh
NepeloBble 3HaHUS B 00JaCTH XMMHYECKOTr0 aHalln3a, MPAaKTHUYEeCKUe HaBBIKM pa0dOThl HAa PAa3IMYHBIX
BHUJAX COBPEMEHHOIO O0O0OpYyJOBaHMS, YyMEHHE IUIAHUPOBAaTh U PEaAIM30BbIBATh KOHKPETHHIE
HCCIIEA0BATENIbCKUE U IIPUKIIAJAHBIC 3a1a4M, IIOHMMATh POJIb HAYYHBIX UCCIIENOBAHUN B COBPEMEHHOM
MHUpE U 3HAYUMOCTb MEXIYHAPOJIHOIO COTPYAHUYECTBA.

AKTYaJIbHOCTBb TPOTrPAMMBbI 3aKJIHOYAETCS B YJIOBJIETBOPEHUH MOTPEOHOCTH IOCYJapcTBa U
o0IIecTBa B 3aMHTEPECOBAHHBIX YYalUXCsA Kak OyIyluX KBalU(DUIMPOBAHHBIX CIELUAINCTOB,

KOTOpbI€ TMOHUMAIOT U OCO3HAIOT HAYYHYI0 XMMHUYECKYI0 TEOpPHUIO U TPEACTaBISAIOT €€ CBs3b C



MPAaKTUKOM, yMelT paboTaTh ¢ 000pYyJOBaHHMEM aKKypaTHO, IO BCEM IMpaBWJIaM TEXHUKHU
0€30MacHOCTH.

Heo0xo1uMo yxe B HIKOJIbHBIE TOABI CTUMYJIMPOBATh MO3HABATEIBbHBIM HHTEPEC yUaIIuXcs K
XUMHH, QOPMHUPOBATh y HUX 0a30BOE MPEJCTaBICHHWE O XMMHUM B HAyKe M TPaKTHKE, MOBBIIIATH
rIyOMHY TOHMMAaHUS XUMUYECKUX TOHATUN U SBJICHUM, DPa3BUBATh y UIKOJbHUKOB HAaBBIKU
CaMOCTOSITEJIbHOM 3KCHEPUMEHTAJIbHOM pPa0OThl, BOCIMUTHIBATH AKKYpaTHOCTh B OOpalleHHH C
XUMHUYECKOH MOCY10H, IPUOOpaMH U peareHTamH.

Ilemarormyeckasi  1eJeCOOOPA3HOCTH  MPOrpaMMbl  3aKJIOYAETCd B PACKpbITHE
MHIUBUAYAIbHBIX MCUXOJIOTHYECKUX OCOOEHHOCTEH ydammxcs, (OpMUPOBaHUE Y HUX XHUMHUYECKOMN
KyJbTYpPBl, OBJIaJICHUE MPAKTUYECKUMHU HABbIKAMH, TO3BOJISIOUIMMH OPUEHTUPOBATHCS B IIPUPOJIHBIX
IpoLeccax U IBJICHUSIX ¢ XUMUYECKON TOUKH 3PEHUS.

OTtiMyuTeIbHbIEe 0COOCHHOCTH JAHHOM NMPOrpaMMBbl OT YyiKe CYLIeCTBYIOIIHX NMPOrpamMm —
pa3BUTHE HABBIKOB MPAKTUYECKOW HAMPABICHHOCTH (C BKJIIOUEHHUEM JJIEMEHTOB XHUMUYECKOTO
JKcrepuMeHTa B oOyuenue jaereil mo mporpammam PI'OC), a Taxke magimuid pexuM OO0yueHHUS
neTel (C y4eToM MHIMBHIYaJbHBIX OCOOCHHOCTEH) C HCITOIb30BaHHEM COBPEMEHHOTO 000pyT0BaHHUS

JlanHast mporpaMma sIBIsSieTCS MOIU(MUIMPOBAHHOMN, COCTAaBJIIeHA HAa OCHOBE aBTOPCKOM
MIPOTPaMMBI, ¢ T00aBICHUEM JIEMEHTOB ITPOrpamm, cooTBeTcTBYOmuX GI'OC.

Heanb nporpaMMbl—criocoOCTBOBaTh (POPMUPOBAHUIO Y yUAIIUXCSA 0A30BBIX KOMIIETEHIIUNA B
o0jacT XHWMHH, HX caMoOpealM3alMd B XOJAE HCCIEAOBATEIbCKON U 3KCIEpUMEHTAIbHOMN

JeSTeIbHOCTH, B YCIOBUSAX OJArONPUATHBIX U1 (POPMHUPOBAHUS Y yUaAIUXCS XUMUYECKOHN KYJIbTYpBI.

3aga4u nporpaMmsl:
1. Obyuaromue:
- pa3BUTHE y JIeTel O3HABATEILHOTO HHTEpECca K MPEeIMETHOM 001aCTH XUMUH;
- YIIyOUTb U pacIIMPUTh 3HAHUSI YYAIIUXCS [0 KYpCy HEOPraHWYECKOH XUMUH;
- (popMupOBaHUE MPAKTUYECKUX HABBIKOB B 00JIACTH XMMUHU;
- IPEIOCTAaBUTh YYAIIUMCS BO3MOXXHOCTh COBEPIICHCTBOBATH AKCIIEPUMEHTAIbHBIE YMEHUS;
- (popMupoBaHUE YMEHUS IPUMEHITh TEOPETUUECKHUE 3HAHUSI HA TPAKTHKE;
- OpUEHTHPOBATH YUAITUXCS B BHIOOPE €CTECTBEHHO-HAYYHOTO MPOMUIIS U JaTbHEHIIETo
W3yYCHUSI.
2. PasBuBaromue:
- pa3BUTHE NMaMATH, BHUMaHUA, HA0II01aTeTbHOCTH;
- pa3BUTHE a0CTPAKTHOT'O U JJOTMYECKOT'O MBIIIICHHS;
- pa3BUTHE TBOPYECKOTO M PAIMOHAIHHOTO ITOAX0/Ia K PEIICHHIO 3a/1a4;
-pa3BUBaTh yueOHO-KOMMYHUKATUBHBIC YMECHHUS;
3. BocriutatenbHeie:
- BOCIIMTaHUE HAaCTOMYMBOCTH, COOPAaHHOCTH, OPIraHU30BaHHOCTH aKKypaTHOCTH;

- BOCIIUTAHUE YMEHUs padoTaTh B MUHU-TPYIIINE, KyJIbTypbl OOIIEHUS U BEACHUS TUAJIOTa;



- BOCIHMTAHHE HABBIKOB OOpAaIllEHHs CO CJIOXHBIM BBICOKOTEXHOJOTHYHBIM 000pPYIOBAaHUEM, a TaKXKe
JIpyT'UM HUMYILECTBOM TexHomnapka "KBantopuym".

Anpecat nporpammbl—o0yyarommuecs 14-15 net (cTapime noapocTKu).

[Icuxonoro-Bo3pacTHble ocoOeHHOCTH pAered 14-15 ner. [laHHBIA BO3pacTHOHW MeEpHOL
00yCJIOBJIEH MEPEX0J0M OT JIETCTBA K B3POCIOCTH, YTO SBISETCS TJIABHBIM CMBICIIOM 3TOTO 3Tara.
XapakTepHbIMM ~ HOBOOOpa30BaHUSIMH  INOAPOCTKOBOIO  BO3pacTa  €CTh  CTpEeMJIEHHE K
caM000pa30BaHHIO U CAMOBOCIIMTAHUIO, ITOJIHASI OIPEJEICHHOCTh CKIIOHHOCTEH U PO ecCHOHAIBHBIX
UHTEPECOB.

O6bem nporpammbl —1 rox pu: 2 4aca B HEJIEIO.

Crnioco0b! 1eITeIbHOCTH YYALIMXCH:

— IIOMCKOBOT'O M HCCIIEI0BATEIbCKOTO  XapakTepa, CTUMYJHPYIOLUIME I103HABaTEIbHYIO

aKTUBHOCTb YYallluxcs (TPEHUHTH, UCCIIE10BATENIbCKUM SKCIIEPUMEHT U Ip.);

-UHTEPAaKTUBHbIE  METOJbl, 3BPUCTUYECKUE METOJbl (y4eOHBIH AHAIOr, METOJ]

MPOOJIEMHBIX 33]1a4);

— caMoCTOsITeIbHAs padoTa yyaluxcs ¢ pa3InyHbIMU UCTOYHUKAMH HH(GOPMALIUH, BKIIOYast
WHuTepHeT-pecypchl.

®opMBbI OPraHUu3aliy MO3HABATEIbHOM /1eSITeIbHOCTH YUALUXCSH:

— WHIBHUIyaJIbHBIE;

— TPYIIIOBEIE;

— KOJUIEKTUBHBIE.

[Ipu opranuzanuu 3aHATHS UCHOJNIB3YeTCs AU(PepeHInPOBAHHBIN, HHANBUAYAIbHBINA OIX0A
K KQXJIOMY peOCHKY.
Ha 3aHATHSAX HCIONB3YIOTCA MENArOrMYeCKUe TEXHOJOTMUM M HMX DJEMEHTHI: KEMC-TEXHOJOIHS,
3/10pOBbE cOeperaroras, UTpoBas, IIPOEKTHAs, MH(POPMALMOHHO-KOMMYHHKALIMOHHBIE
Ne/1arorMyeckie TEXHOJIOIUH, HHTEPAKTUBHbBIE METO/IbI 00YUYEHHUs, NCCIIe0BATENLCKUI IKCIIEPUMEHT,
npoGiieMHOE 00yUYEeHHE.

®opMbl y4eOHbIX 3aHATHIA:
[Tporpammoil mpeayCMOTpPEHO TMPOBEACHHE KOMOMHMPOBAHHBIX 3aHATHI: 3aHATHS COCTOAT U3
TEOPETUYECKON U IPAKTHUUYECKOMN YacTH.
[Ipu npoBeneHnn 3aHATUI UCTIOIB3YIOTCS POPMBI PabOTHI:
. JNEMOHCTpAllMOHHAsl -ydallhecs CIyIIaloT oOOBSCHEHUS Imefarora M HaAOMIOJAlOT 3a
J€MOHCTPALIMOHHBIM SKPAaHOM WJIM 3KpaHaMHU KOMIIBIOTEPOB Ha YUYEHHYECKHMX pabodyux MecTax,
UCIOJIb3YETCS IEMOHCTPAIIMOHHBIIN SKCIIEpUMEHT;
. (bpoHTaTBHAS -yUalecs CHHXPOHHO PaboTalOT MO/ yIpaBJIeHUEM I1e1arora;
. CaMOCTOSITeNIbHASL - Y4Yallhecs BBIMOJHAIOT WHAMBHUIYyaJbHbIC 3a/JaHUS B TEUEHHE YacTu
3aHATHUS UM HECKOJIbKUX 3aHATHUI.

Bunapl 3aHsTHi: nekmus, CEeMUHAp, 3aHATHE C DJIEMEHTaMH MOJICTUPOBAHUS CUTYyaIuH,



mpe3CHTalus, pCIICHNA KIIIOYEBBIX 3a4a4, HHTCITPUPOBAHHOC 3aHATUC U 1P.

Kax [MpaBUjIO, IPAKTUKYM B XHUMHU—ITO OTpa6OTKa IMPAKTUYICCKUX HABBIKOB YyYalllUXCsd, B
KOTOPBIX Pa3BHUBAIOTCA KOMMYHHKAaTHBHBIC YMCHUA, BOCIIUTBIBACTCA CaMOCTOATCIIBHOCTD,
(bOpMI/IpyeTCH XUMHYCCKOE MBIIJIICHHUE U I'PAMOTHOCTD.

HOHy‘-IeHHBIG TCOPCTUYCCKUC 3HAHUA MO XMMHUU BOCIHMTAHHUKH 3allIUIIAIOT Ha XHUMHUYCCKHUX

KOH(MEpeHIMSIX yYaIIuxcsl.

IInanupyemble pe3yJbTaThl
[IpsMbIMH KpUTEpUSIMH OLICHKH pE3yJIbTaTOM OOYYEHHsI CIy)KaT YCIEIIHOE YCBOCHHE

IIPOrpaMMBl, IPUPOCT HAYYHBIX JOCTHKEHUH, y4aCTHE B OJIMMIINAAX U KOHKYpPCax.

KoCBeHHbIMH KPUTEpUSMHU CIIy’>KaT: CO3/laHUE CTAOMJIBHOTO KOJUIEKTUBA OOBbEIMHEHUs (IpYMIIb),
3aMHTEPECOBAHHOCTh YYAaCTHUKOB B BBIOPAaHHOM BHJE JCATEIbHOCTH, pa3BUTHE XHMHUYECKOTO
MBIIIJIEHUS, @ B KOHEYHOM HTOr€ — BOCHUTAHME KOMIIETEHTHBIX WHUIMATUBHBIX JIOJACH,
HECTaH/JApTHO MBICISIIMX W HE NacylIIUX Mepel CIOXKHOCTIMH. B mponecce o0yueHus
[peJyCMaTpUBAIOTCS: HUTOroBass M IPOMEXKYTOYHAs aTTECTallMM, TEOPETUYECKHE 3aueThl,
TECTUPOBAHUE, 3aUETHbIE KOH(PEPEHIIMH U OJIMMIINA/IbIL.

OOpa3oBarenbHas NporpaMMa JaeT BO3MOXKHOCTh KaXJAOMYy Y4YalleMyCs OBJAJeTh BCEMH
3asIBJICHHBIMH KOMIIETEHIIUSMHU.

q)OpMOfI OTUCTHOCTH ABJIACTCA YCIICIITHOC BBINTOJIHCHUC BCEX MMPAKTUYCCKUX 3a/1a4.

IInanupyemsble pe3yJbTaThl

JInyHoCTHBIE pe3ybTaThl L[eHHOCTHO-

OpHeHTalMoHHas chepa:

. YyBCTBO TOPJAOCTH 3a POCCHMCKYI0 XMMHYECKYK) HAyKy, TYMaHH3M, OTHOIICHHE K
Tpyay, UENEeYCTPEMIIEHHOCTB;

. (dopmMHpoBaHUE LIEHHOCTH 370POBOro M 6€30MacHOro 00pasa KU3HU; YCBOGHUE MPaBUII
WHJMBUYaIbHOTO M KOJUIGKTMBHOTO O€30MaCHOrO IMOBEJIEHHS B YpPE3BbIUYANHBIX CHUTYyallUsX,
YIPOKAKOIIUX KU3HU U 3[I0POBBIO JIFOJICH.

Tpynoas cdepa:

. TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaibHEHIel oOpa3oBaTeNnbHON TPaeKTOPUU.

[To3naBarenbHas (KOTHUTUBHAS, HHTEIUIEKTyallbHAas) cdepa:

. YMEHHE YIPABIISTh CBOEH MO3HABATEIBHOM JESTENBHOCTHIO;

. dbopMUpOBaHHE OCHOB XHMHYECKOH KYJIbTYpBl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO XMMHMYECKOI'O MBIIIJIEHNS, PA3BUTHE OIbITa OPUEHTHUPOBAHHOM pe(IeKCUBHO-OLIEHOYHON U
IIPAKTUYECKON ACATEIbHOCTU B )KU3HEHHBIX CUTYyalUsX.

MeTranpeameTrHblie pe3yabTaThl

PezynamuenvieYY/[:



. YMeHue CcaMOCTOSITENIbHO ONpEeNeNsaTh IIeId  CBOEro OOyYeHHs, CTaBHUTh U
dbopMynupoBarh s ce0s HOBBIC 33/7a4yll B y4€Oe M IMO3HABATEIHHOW JEATEIBHOCTH, Pa3BUBAThH
MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIHLHOU JEATEILHOCTH;

. YMEHHE CaMOCTOSITENIbHO IJIAHUPOBAaTh WYTH JOCTHXKCHHS ILeJeld, B TOM YHCIE
aNbTEPHATUBHBIC, OCO3HAHHO BHIOMPATh HamOoJsiee 3(PPEKTHBHBIC CIMOCOOBI PEIICHHUS YYEOHBIX H
MMO3HABATENIBHBIX 33]1aY;

. YMeHue COOTHOCHTH CBOM JICUCTBUS C TUIAHUPYEMBIMH PE3yJIbTaTaMU, OCYIIECTBIISThH

KOHTPOJIb CBOCH ACATCIIBHOCTH B IIPOLECCC TOCTHXKEHUSA PE3YJIbTAaTa, OIPEACIIATH

CHOCOOBI IeUCTBUI B paMKax MPeIoKEHHBIX YCIOBUM U TpeOOBaHM, KOPPEKTUPOBATH CBOU JIEUCTBUS
B COOTBETCTBUHU C U3MEHSIOILEHCS CUTYallUEH;

. YMEHHUE OIIEHUBATh MPABUJIBHOCTD BBHITIOJIHEHHS YU4eOHOM 3a7a41, COOCTBEHHBIE
BO3MOJKHOCTH €€ pelleHus;

. BJIAJICHUE OCHOBAaMH CAMOKOHTPOJISI, CAMOOLICHKH, WPHUHATUS PEHICHUN U
OCYIIIECTBIIEHUS] OCO3HAHHOT'O BbIOOpA B YUEOHO! U 1M03HABATEIbHON JESATENLHOCTH.

IloznasamenvnvieYY/I:

. YMeHue co31aBath, MPUMEHSTh U MPE0OPa30BhIBATH 3HAKH M CUMBOJIBI, MOJIETTH U
CXEMBI JUIsl pelieHus y4eOHbIX U MO3HaBaTEIbHBIX 33/1a4;

. aHAJIM3UPOBATh, CPABHUBATH, KIIACCUPHUITUPOBATH U 00001IaTh (DAKTHI U SBICHHUS.
BBISABISTS IPUUKHBI M CIIEICTBUS IPOCTHIX SIBICHUMN.

. Ocy1iecTBIATh cpaBHEHHE, KIIACCU(DUKALINIO, CTPOUTH JIOTUYECKOE PACCYKICHHE,
BKJTIOYAIOIIEE YCTAHOBIICHUE MPUIMHHO-CIIEJCTBEHHBIX CBSI3EH.

. CocTaBisATh T€3UCHI, PA3TUYHBIC BUJIBI TUTAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).
[TpeoOpazoBbiBaTh MHGOPMALIMIO U3 OHOTO BUJA B APYToM (TabiIUIly B TEKCT U TIp.).

. BorunThIBaTh BCE YPOBHH TEKCTOBOM MH(OPMAIIUH.

. YMETh  OMPENEsATh BO3MOXHBIE HCTOYHUKA  HEOOXOJMMBIX  CBEJICHHI,
MPOU3BOIUTH MOUCK MH(OPMAIINU, aHATTU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.

KommynuxamuenwvieyY/]:

. YMEHHE OpPraHH30BBIBATH yUeOHOE COTPYAHHYECTBO U COBMECTHYIO NIEATEIHHOCTH C
yUUTEIeM M CBEPCTHHUKAMH; pabOTaTh WHAWBHUIYATBbHO M B TPYIIE: HAXOAUTh OOIIEe pelieHue U
paspemaTh KOH(DIUKTHI HA OCHOBE COTJIACOBAHMS TMO3UIMN M yu€Ta MHTEPECOB; (opMyIHpoBaTh,
apryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

. YMEHHE OCO3HAHHO MCIOJb30BaTh pPEUEBBIE CPEJICTBA B COOTBETCTBUU C 3ajayei
KOMMYHHKAIIUU JUISI BBIPQKEHHUS CBOMX YYBCTB, MBICIEH W TMOTpeOHOCTEH; TMIIAHUPOBAHUS H
pPEryJISIIMA  CBOEW JIEATENIbHOCTH; BJIAJICHUE YCTHOW W THMCHbMEHHOW PEYbl0, MOHOJIOTHMYECKOU
KOHTEKCTHOM Peyblo;

. Q@opmMupoBaHWEe U  Pa3BUTHE KOMIETEHTHOCTM B  OOJAacTH  HCIOJIb30BAHUSA

MH(OPMALOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;



. (GopMHpOBaHHE M pa3BUTHE XMUMHYECKOI'O MBIIUICHHS, YMEHUE NPUMEHATh €ro B
MI03HABATEIBHON, KOMMYHUKATHBHOM, COLIMATBHON MPaKTHKE U MPOPECCHOHATBHON OpUEHTAIIHH.
IIpeaMeTHBIE pe3ybTaThl

B no3naBarensHOU cepe:

. JlaBaThb onpeneneHus N3y4YeHHBIX ITOHATUH;

. OnuceIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO IPOBEICHHBIE XUMUYECKHE
JKCIIEPUMEHTHI;

. OnuceIBaTh U pa3InyaTh U3yYEHHBIC KJIACCHl HEOPTAHUYECKUX COCIMHEHUN, IIPOCTHIE U

CIIO’KHBIC BEIIECTBA, XHMUYCCKHE PEAKIINN;

. Kiaccu(UIMpPOBaTh M3YYCHHbIE OOBEKTHI W SIBJICHUS; JIEJIaTh BBIBOJABI U
YMO3aKITIOYCHHSI U3 HAOTIOACHHUI, N3YYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH;

. CTPYKTYpPUPOBaTh HW3YYCHHBIH MaTepuall M XUMHUYECKYH HH(MOpMaIuio,
MOJIYYCHHYIO U3 JIPYTHX HCTOYHUKOB; MOJICTIMPOBATh CTPOCHHUE MTPOCTHIX MOJICKYI.

B nieHHOCTHO—OpHEHTAIMOHHOM cdepe:

. AHaIM3UPOBaTh U OIICHUBATH MOCIIEACTBUS JIJIsl OKPYXKAKOIIEH cpelibl ObITOBO 1
MIPOM3BOJICTBEHHOM JEATSIILHOCTH YEJIOBEKA, CBA3aHHOM C MepepadOTKON BEIIECTB.

B tpynoBoii chepe:

. MIPOBOJNTH XUMUYECKHI dKCTIEpUMEHT; B

cdepe 6e30MacHOCTH KU3HEIEATETHHOCTH:

. Oxa3pIBaTh MEPBYIO MOMOIIL IPH OTPABJIICHUSX, 0KOTAX U JPYTHX TPAaBMaX, CBSI3aHHBIX
C BEIIeCTBAMU U JIaOOpaTOPHBIM 000PYAOBAHUEM.
®opMupyemMble KOMIIETEHIINH
[TontoramoOy4YeHUSyYaIUiCATIONyYaeTCIe Iy IOITHEKOMITETeHII U
Jluunvie komnemenyuu:
. MOTUBaIMsI K OOY4YEeHHIO, TOTOBHOCTh M CIHOCOOHOCTH K CamMOpa3BUTHUIO

I/ICZLMOO6p33OBaHI/IIOHaOCHOBeMOTI/IBaHI/II/IKO6yquHIOHH03HaHHIO;

. [lenocTHOE MUPOBO33pEHNE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U

OO0IIIECTBEHHOHN NMPaKTHKH;

. KomMMyHUKaTHBHBIE KOMIIETEHTHOCTH B OOIIIEHUHN COTPYIHUYECTBE COCBEPCTHUKAMH U
B3pOCJIBIMH B ITpoIiecce 00pa3oBaTeIbHON  COPEBHOBATEIFHOM JIESITENbHOCTH. Memanpeomemuuie
KOMNnemeHyuu:

. YMEHHECAMOCTOSTENIbHOIUIAHUPOBATHITY THIOCTHIKCHUSIIENICH, B TOM YHCIIEe albTepPHATHBHEIE,
OCO3HaHHO BbIOMpaTh HambOosee 3(PQeKTHBHBIE CMOCOOBI pEIICHUS YYEOHBIX M IO3HABATEIbHBIX
3ajmad;

. YMeHHe COOTHOCHTH CBOM [ICHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIAThH

KOHTPOJIb CBOCH JIEATENBHOCTH B MPOIECCE JOCTHXKEHUS Pe3yJIbTara, ONpeNeNiaTh ClIocoObl AeHCTBHI



B paMKax MPEIJIOKCHHBIX YCIOBUMA M TPeOOBaHM, KOPPEKTHUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C
HW3MEHSIIOLIEHCS CUTYalUEH;
. yMEHHE MPaKTUYECKH TIPUMEHSTh IOJYyYCHHBIE 3HAHMS B XOAC YYCOHOM M IPOCKTHOM

JACATCIIBHOCTH.

HpedMemeze KomnemeHyuu.

® Ilonnmanue POJin CCTCCTBCHHBIX HAYK WU HAYYHBIX I/ICCHGILOBaHI/Iﬁ B COBPECMCHHOM MUPC,

® S3HAHHA O PA3JIMYHbIX HAIIPABJICHHUAX PA3BUTHA COBpeMCHHOfI XHUMHH, a TaKXE€ CMCEXHBIX

OTpaciieil 3HaHu;

° MNPUMCEHCHUC HAYYHOT'O II0AXOJa K PCHICHUIO PAa3JIMYHBIX 3a4a4, OBJIAJICHUC YMCHUCM
(bOpMy.]'II/IpOBaTL TUIIOTEC3bI, INTAHUPOBATh U IMIPOBOANUTL SKCIICPUMCHTBI, COOTHOCHTL CBOH JEUCTBUS C
IUIaHUPYEMBIMU  pE3yJIbTaTaMU, OCYLICCTBIISIT KOHTPOJIb CBOEH JesITEIbHOCTU B mpouecce
AOCTHIXKCHUSA PE3YyJIbTaTa, OMNPCACIIATH CIIOCOOBI U JICHCTBHSA B paMKax MIpCIJIOKCHHBIX yCJIOBI/If/'I n

TpeOOBaHUH, KOPPEKTHUPOBATH CBOU JCHCTBHSI B COOTBETCTBHH C M3MEHSIOIICHCS CUTYaIUeH;

. OcBoeHME TEXHUK XUMUYECKOTO aHAJIN3a;
. [10JIy4E€HUEIIPAKTHYECKMXHAaBBIKOBPAOOTHIBCOBPEMEHHOMXMUYECKOIab0opaTopuy;
. YMEHUE HHTepIpPEeTUPOBaTh IMOJYUYEHHbIE pE3yJbTaThbl, MPOBOIUTH 00pabOTKY

PE3YyJIbTAaTOB I/ISMepeHI/Iﬁ C UCIIOJIb30BAHUEM ITAKECTOB NIPUKIIAJJHBIX IPOI'PAMM; KOMMyHMKdmuGHble

KOMNemeHyuu:
. BricnymmBaTh ¥ IpUHUMATh BO BHUMAHUE B3IJISIIBI APYTHUX JIHOJIEH;
. Oprann3oBbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JESATEIHHOCTh C MPENoaBaTeieM

U CBEpCTHHMKAMH, pabOTaTh MHAMBUIYAIbHO M B TpYIIE: HaXOIUTh OOlIee pelleHHe U pa3pelaThb
KOH(JINKTBI HA OCHOBE COIJIACOBAHUS MO3ULUI U yu€Ta HHTEPECOB;

. (dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

. BBICTYIIATh MYOJIMYHO C JOKJIaJaMH, IPE3EHTAIUSAMHU U T. II.

Cnoco0bI M (OpMBI IPOBEPKH Pe3yJIbTATOB OCBOCHHS NIPOrPAMMBI

Bunel koHTpOIIS:

. BBOJIHBIM, KOTOpBIH MPOBOJIUTCS MHepea HayalioM paboThI U TpeJHa3Ha4YeH JUIs
3aKpEIJICHUS 3HaHUI, YMEHUM U HAaBBIKOB 110 IIPOMICHHBIM TEMAM,;

. TEKYLIHH, TPOBOAUMBIN B X0/€ YU€OHOT0 3aHATHS U 3aKPETUISIOIUI 3HAaHUS 110 JaHHOU TeME;
. WTOTOBBIN, TPOBOIUMBIH TIOCIIE 3aBEPIICHUS BCEH YyUeOHOW MPOTrpaMMBbl.

@®opMblI NO/ABEICHUSI UTOTOB:

. BrinosiHeHUE MPaKTUYECKUX 3aJaHUM;

. TBopueckoe 3amanne (MOArOTOBKA MPOEKTA U €r0 MPE3CHTAIIHS)

Conep:kaHue nporpamMmmsl



1. DTan(moaAroTOBUTENBHBIH):

- ArurtaniionHas pabota ¢ J€TbMHU, POJIUTEISIMHU, TIearoramu,

- 3HAKOMCTBO C pPOAUTECIIAMUA YUAIIUXCA,

- ®opMupoBaHUE YUSOHOU TPYIIIHL;

- Pa3wsacuenne ydyalmumces 1paB u 06$I3aHHOCTeI71, 0COOEHHOCTEM HpeI[CTOﬂH_[Cﬁ JACATCIIbHOCTH,

2. Otan (OCHOBHON):

- O6paSOBaTeHBHBIﬁ IIponecC, B X0A€ KOTOPOI'o pCaIM3YIOTC ITOCTaBJICHHBIC 3a/la4u.

3. DTan (3aKJIIOYUTEIbHBIN):

- IlonBeneHue UTOrOB: ONPEAEIEHUE 3HAHUM U YMEHUI, OLIEHKA JTUHAMUKHA POCTa KOJJIEKTUBA,

OIICHKA POCTa JTUYHOCTH, aHATU3 Pa0OThl 00BETUHEHNS,

YuyeOHO-TeMATHYCCKHUN IJIAH

Ne Tema Teopus | Hamuuume | Becero | dopmsel
m\n PAKTUK aTTeCTAIlMU/KOHTPOJIS
u
1. | BBenenmne
1.1. | Beenenune. MHCTpYKTaX 1 0 1 BBOHBIN KOHTPOJIb
mo Th. (6ecena, HaOMOICHHE,
ONPOCHI, AHKETUPOBAHUE)
1.2 | BBenenue B IPOEKTHYIO 1 0 1 BBOJHBIN KOHTPOJIb
IEeITEILHOCTD: OCHOBHEIE (6becena, HaOMOICHHE,
TIOHSTUS ¥ LEJIH. OTPOCHI, TECTUPOBAHKE)
Hroro no pasneny 2 0 2
2. | BemecrBa. XumMnueckue peakiuun
2.1. | BemectBa, KOTOpBIE HAC 1 1 2 Broanbli, TEKyIIHH,
OKpyXaroT. BermrecTBo u WTOTOBBIA KOHTPOJIb
TEJIO. (becema, aHKETUPOBAHHUE,
2.2. | CBoiicTBa BEIICCTB. 1 1 2 HaOJIr0/1eHue, OTIPOCHI,
Paznuuus mexny TECTUPOBAHUE YCTHOE,
BEIIECTBAMH. TECTUPOBAHUE MUCEMEHHOE,
2.3. | XuMu4ueckue peaxiuu. CaMOCTOsATENbHAs ~ paboTa,
2.4. | Pacno3naBanue 1 2 TpaKTiaecka pabora,
BEILIECTB. MIPOEKT)
2.5. | IpoekTHas ACATEIHLHOCTD: 2 4 6 WHIUBUTy AJTbHBIE
KOHCYJIbTAITU!
Hroro no pasneny 6 8 14
3. | Poab Boabl B HaLlIEl sKH3HHU
3.1. | Bona. 3Hayenue BOIbI 1 0 1 BBoanbIi, TEKyIITHH,
JUIS JKU3HU 4YellOBEeKa. HUTOTOBBIA KOHTPOJIH
3arpsi3HEeHue (6ecena, ankeTHpOBAHUE,
ruapocdepsl. HaOII0IeHUE, OTIPOCHI,
3.2. | MunepanbHas Boja, ce 1 1 2 TECTUPOBAHUE YCTHOE,

BUJIBI U KJTACCU(UKAIIHS.
3HayeHue MUHEPAITbHOU
Bojp! B ;KU3HU 4elIOBEKA.

TECTUPOBAaHHUE MMMCbMEHHOE,
CcaMOCTOsITeNIbHas padoTa,
npakTuyeckas padora,




3.3. | IIpaktuyeckas padora 1 1 1 2 IIPOEKT)
«HccnenoBanne CBONCTB
Bozib». T.b.
3.4. | [IpoekTHast ACSITENHLHOCTD: 2 5 7 WHUBUy AJIbHBIE
KOHCYJIbTAITIH
Hroro no pazaeny 5 7 12
4. | XuMus Ha KyXHe
4.1. | benkwu. 1 BBoanbli, TEKyIIUH,
4.2. | Ipaxtuueckas paboTa 2 1 2 MTOTOBBIM KOHTPOJIb
«O0HapyxeHne 6eIKOB (6ecena, ankeTHpoBaHue,
B npoyKTax IMUTaHUs. Ha0JTI0IeHHE, OMPOCE,
TE. TECTUPOBaHUE YCTHOE,
43. | Kupor, 0 1 TECTHPOBAHUE TUCbMEHHOE,
camocTosITeNbHas pabora,
4.4, | Ilpaktrueckas padoTa 3 1 1 2 MpaKTHYeCKas paboTa,
«OO0HapyKeHHEe KUPOB B HPOEKT)
MIPOYKTaX MUTAHUS.
T.b.
45, | Yrnesonsl. 1 0 1
4.6. | IIpakTuyeckas padora 4 1 1 2
«OO0HapyxeHue
VYT1neBo0B B MPOAyKTax
nutanus». T.b.
4.7. | Caxap.Yaii.Kode. 1 0 1
Kakao u mokonas.
4.8. | Ilpaktuueckas pabora 5 1 2 3
«XHUMHUYECKUH aHaIu3
MPOTYKTOB ITUTAHUS.
T.b.
4.9. [ IIpoekTHast EsATEIBHOCTH: 3 7 10 NuauBuyanbHbIe
KOHCYJIbTaIlUU
Hroro no pasneny 11 12 23
5. | Xumus 4 310pOBbE
5.1. | Butamunsl, nctopus ux 1 0 1 BBoanbli, TEKyIHi,
OTKPBITHSL. UTOTOBBIA KOHTPOJIH
5.2. | XKupopacTtBopruMsbie 1 1 2 (Oecena, aHkeTHpOBaHHUE,
BHTaMHHBI. HaOII0IeHNE, OTIPOCHI,
5.3. | BomopactBopumeie 1 1 2 TECTUPOBAHMUE YCTHOE,
BHTAMHHBI. TECTHUPOBAHUE MICbMEHHOE,
5.4. | Ilpaktuyeckas pabora 6 1 2 3 camocTosTeNbHas pabora,
«O6Hapy)KeHHe MMpaKTUUICCKasA pa60Ta,
ButamMuHOB B mpoayKTax TIPOCKT)
mutanus» T.b.
5.5. | IIpakTtuueckas pabota 7 1 2 3
«O6HapyxeHue
BuramuHOB B IpogyKTax
nutanus» T.b.
5.6. | MHKpPOATIEMEHTHI.
5.7. | Buapl MUKPORJIEMEHTOB. 1
5.8. | 3nauenue 0 1

MHKPOIJICMCHTOB JJI1
YCIOBCKa.




5.9.

[IpakTryeckas pabora 8
«O6HapyxeHue
MHUKPOAJIEMEHTOB B

IIPOAYKTAX MMUTAHUS»
T.b.

5.10.

[TumeBsie 100aBKH.

5.11.

Bunsl nuiieBrIx
100aBOK.

5.12.

IIumeBsle 700aBKH,
BIIMSIHME HA OPTaHU3M
YeJI0BEKA.

5.13.

IIpakTnueckas padora 9
«XHUMHUYECKUH aHAIIN3

MPOAYKTOB IMUTAHUSD)
T.b.

5.14.

IIpoekTHas NEeATEeNnbHOCTD:

12

HHIWBUAYAJIbHBIC
[KOHCYJIbTallu1

Hroro no pasageny

17

21

38

AHaJIUTHYeCKash XMMHS

6.1.

OCHOBBI aHAJIUTUYECKOM
XUMHU

6.2.

[IpakTnueckas padbora
10 «ObHapyxeHue
KaTHOHOB METAJIJIOB
TJIaBHBIX TOATPYIID.
T.b.

6.3.

[IpakTnueckas padbora
11 «O6HapyxeHue
KaTHOHOB METAJIJIOB

MOOOYHBIX TOATPYIII.
T.b.

6.4.

[IpakTuueckas pabota
12«O6HapykeHruean
noHoB». T.b.

6.5.

IIpakTryeckas pabora
13 «O0HapyxeHue
aHnoHoB». T.b.

6.6.

[IpakTnueckast pabota
14 «Omnpenenenne pH
Cpebl HEKOTOPBIX
BemiecTB». T.b.

BBoaubIi, TEKyINiA,
WUTOTOBBI KOHTPOJIb
(becena, aHkeTUPOBAHHME,
HaOII0IeHUE, OMPOCHI,
TECTUPOBAHUE YCTHOE,
TECTUPOBAaHUE MTUCBMEHHOE,
camocrosiTelbHas padoTa,
npakTHyeckas pabora,
IIPOEKT)

6.7.

[IpoexTHas nesATEenbHOCTD:
paboTa HaJl IPOEKTOM

12

NuauBuyansHbie
KOHCYJIbTaIlu!

Hroro no pasneny

13

18

3aKJII0YUTEIHLHOE 3AHATHE

3aKIIOYUTEIILHOE
3aHSITHE.

UtoroBeiii  KOHTPOJIBL
(xoH(epeH1us)

Hroro no pasneny

1

0

1

Bcero:

47

61

108

kypca Ha 108 yacos

Conep:xkanue yyeoHoro miana Ilporpamma




Temal. BBenenne (2 uaca)

O3HaKOMIJICHHE ¢ XHMHUYECKO# JTaboparopueii. MTHCTpYKTak 1Mo TeXHUKE 6e30I1acCHOCTH paboThI
B XUMHYECKOU Ha60paTOpI/II/I, OKa3aHUuA HepBOfI oMo, UCIioJIb30BaHUC NPOTUBOIIOKAPHBIX CPCACTB
3alllUTEl. 3HAKOMCTBO C COJCp)KaHHEM Kypca 3aHsATHH. BBeJAeHHE B MPOEKTHYIO JEATEIBHOCTH:

OCHOBHBIC ITOHATHUA U LCIIN.

Tema2. BemecrBa. Xumuueckue peakuuu (14 yacos)
ArperaTtHoe COCTOSIHME  BeIecTBa.BennmunHbI,XapaKTepu3yIome COCTOSTHUE BEIIIECTBA,
F3,3006pa3HbIX, KHUIAKUX HW  TBEPAbIX COCTOSIHUU BCIICCTBA, IIEpexoaa MCKIAY arpCraTHbIMHU

COCTOAHUAMMU.

BemectBa, okpysxaromue Hac. CoiicTBa BemecTB. Paznuuns mexay BermectBamu. CriocoObl

onpcaciiICHus COCTaBa BCUICCTBA.

Xumnueckue peakuuu. IIpu3HakKM XHMMHMYECKMX peaklMil, YCIOBUS MX IPOTEKaHUS.
Pacrio3HaBaHue BeliecTB W CrOcOObI pacno3HaBaHUs BellecTB. KauecTBeHHbIE peaklUd B XUMHH.

HpOGKTHaﬂ ACATCIIbHOCTB. I/IHILI/IBI/II[yaJII)HI)IC KOHCYJIbTallhuU.

Tema3. Poab Boabl B Hameii ;knu3Hu (12 yacoB)

3HaueHue BOJIbl, COCTAaB BOJIbl, CTPOCHHE MOJIEKYJIbI BOJbI. XMMHUECKHE CBONCTBA BOJIBI.
N3otonsl Bogopoxaa. Tsoxenas Boga. buosnornueckas poiib TSKEIOW BOABL.

Anomanuu Bojel. Jlen. «XKuBasBona». Bona-pactBopurens. Boja B )kMBOM opraHnusMe.

Ponb Boael B Hamelt sxu3Hu. Mopckas Boga. OnpecHenne Bosl. CBONCTBA IUCTUIUINPOBAHHON
BoJbL. Jlen-uctounuk npecHoi Bonbl. Bomubie pecypebl. OOmuit 3amac Boasl Ha 3emute. ['uapocdepa,
aTMocdepa, Mo/13eMHbIE BOJIBI.

Munepanbabie Boasl. McTtopus munepanbubix BoA. Mcrounuku KaBka3a, MapiuanbHble BOJBI.
CoctaB MUHEpabHBIX BOJ. [leficTBE MUHEPAJIBHBIX BOJ HAa OPTaHU3M.

[IpakTuyeckas padora 1. «MccnenoBanue cBoiicts Boab». T.b.

[IpoekTHas AesATENHHOCTh: HHANBUAYATbHBIE KOHCYJIbTAIMH (B TOM YHCIIC OHJIAMH).

Tema 4. Xumusi Ha KyxHe (23 yaca)

benxu. XKupsl. YrineBonsl. CocraB. Ctpoenue. CoiictBa. KauecTBeHHbIe peakiuy Ha O€JKH,
XKUPBL, yrieBoael. Kpaxmanm - cinoxsslli yriieBoJ. M3ydeHue ero CBOMCTB, IPUMEHEHHE Kpaxmala.
[Tpumenenne 6€7IKOB, KHUPOB U YIIIEBOIOB. Bpes u monb3a OT HUX B IPOAYKTaX MUTAHUS.

Caxap u ero cpoiictBa. Ilone3nsle u BpenHble yepThl caxapa. Kapamennsanus caxapa. Yaii.
Kode. Kakao. Illokonaa. Ilarocel u MuHycChl 1s 370poBbsi opranusma. CpaBHEHHE COPTOB 4yasl.
Omnpenenenne cocraBa MpOLyKTOB.
[TpakTrueckas padota 2. «OO0Hapy)eHHE OCIKOB B TPOyKTax nuTaHus». T.b.
[TpakTuyeckas padora 3. «OOHapy)eHHE )KUPOB B poayKkTax nutanus». T.b.

[TpakTrueckas padota 4. «OO0Hapy)eHUE YTIEBOAOB B MPOAYKTaX nMuTanus». T.b.



[TpakTrueckas padotas. « XUMUUECKHUI aHAIM3 TIPOYKTOB TUTaHus». T.5.

[IpoekTHas AESATENBbHOCTH: HHAUBUAYAIbHBIE KOHCYIbTALIMU (B TOM YHCIIE OHJIAIH).

Tema 5. Xumus u 310poBbe (38 yaco)

[TumeBbie mo6aBku. IlumieBble KpacUTENnH, 3aryCTHTENH, IMOACTAIIMBAIOIIAE BEIIECTBA.
KoHcepBaHThI, NUIIEBBIE aHTUOKUCIMTENHN, apomaTtu3aTopsl. [Iumesas amneprus. OtTpaBiieHus, ux
BUJIbI, TpU3HaKK. V3ydyeHue anqcopOUMOHHON ClIOCOOHOCTH IPEBECHOTO YIJISL.

Buramunbl, uctopus ux OTkpeiTHs. Knaccupukanus BuTamMuHOB. PoOib BHTaMHMHOB B
opraHusMe uyesnoBeka. BogopactBopumslie 1 KUPOPAaCTBOPUMbIE BUTaMUHBI. OOHapy KeHHe BUTAMHHOB
B SIr0/1ax U (PpyKTax, COKax, MPOAYKTaX MUTAHUS.

Muxkposnementsl. Buasl. Knaccuduxanus. 3nauenue ais yeaoBeka.
Ob6napy:xenue.llpaktuueckas padota 6. «O0HapyXKeHHE BUTAMUHOB B IPOIYKTaX MUTAHUS»
T.b.Ilpaktuueckas padora 7. «O6HapyKeHHE BUTAMUHOB B ITPOAYKTaX MUTAHUS
T.b.Ilpaktuueckas padora 8. «OGHapyKeHHE MUKPOIEMEHTOB B POIYKTAX MUTAHHSD)
T.b.IIpakTruueckas padora 9. « XuMU4eCKHil aHaIU3 NPOAYKTOB nuTaHus» T.b.

[IpoexTHas AesATENBHOCTh: HHAUBUAYAIbHBIE KOHCYJIbTAIUU (B TOM YKCIIC OHJIAMH).

Tema 6. Ananuruueckass xumusi (18 yacon)
Amnanmutnuaeckas xumus. Kagectsennsie peakiun. OnpeaeneHne KaTHOHOB, aHHOHOB.
OO0pa3oBaHue HAKUIIY HAa HAarpeBaTeIbHBIX MOBEPXHOCTAX. MeToabl OOpBObI C HAKUIIBIO.
XKecrtkas u msarkas Bona. O6pa3oBaHue PrKaBYMHBI H CLIOCOOBI €€ yaaIeHuUs.
Cpensl pactBopoB. pH cpensl 1 ee ornpeeneHue.
[TpakTuueckas padota 10. «OOHapyXkeHHE KATUOHOB METAJIOB TJIABHBIX TTOATPYIIID.
T.b.Ilpaktuueckas padora 11. «OOHapyxeHHEe KAaTHOHOB METAJIOB MOOOYHBIX MOATPYIIID».
T.b.Ilpaktnueckaspaboral2. «O6HapyxeHne annoHos».T.b.
[TpakTrnyeckaspaboral 3. «O6HapyxkeHue aHnoHOB». T.b.
[IpakTuueckas pabora 14. «Onpenenenue pH cpeabl HekoTOpbIX BemecTB». T.b.

[IpoekTHas AEATENbHOCTb: HHIUBUAYAIbHbIE KOHCYIbTAIIMH (B TOM YHCIIE OHJIAIH).

Tema 7. 3akimounTtenbHoe 3ansaTue (koHdepenuus) (1 yac)
HToroBsiif KOHTPOIJIb (KOH(GEPEHIINS)

YcaoBust peaau3zanuu NporpaMmmal
[Ipu peanuzauuu IIporpammbl B yueOHOM MpOIECCE HCIOIB3YIOTCA METOJUYECKHE IMOCOOus,

IUAKTHYECKUEe Marepuainbl, (pOTO M BHIEOMATepUAIbl, €CTECTBEHHOHAYYHBIC >KypHaJlbl U KHUIH,



MaTepHrasibl HA KOMIIBIOTEPHBIX HOCUTENSX.

Teopernueckue 3aHATHS TPOBOASTCS C HCIOJIB30BAHUEM JJIEMEHTOB aKTHUBHBIX (OpM
MMO3HABATEIPHOU JIEATEILHOCTH B BUJIE Oecel, JUCITYTOB, BOIIPOCOB M OTBETOB. MCIIONB3yIOTCS:
- CnoBecHbIC METOIbI O0YUYEHUS—B BHUJIC JICKIUI, 00OBSICHEHUH, TUAJIOTOB, KOHCYJIHTAIU;
- Metonpl mpoOiieMHOro OOydeHHs B BHIE NPOOJIEMHOTO H3JI0KCHHsS Marepuaia, IMOCTaHOBKH
poOJIEMHOTO BOITPOCa;

- Meroabl rpaduueckux padoT - B BUIE COCTaBICHUS OYKIETOB, padOTHI € IUIaKaTaMH;

- HaIJBSIIHBIE METOJBI OOy4YeHHS - B BHUJC HCIOJNB30BAHMS IJIAKATOB, MAaKETOB, IPUOOPOB.
[IpakTnueckoe 3aHsATHE TMPOBOAUTCA B BHUAE MPAKTUUYECKOW HKCIEPUMEHTAIbHOU pPadOThl C
WCIIOJIb30BAHUEM JJICMEHTOM AaKTHUBHBIX (OpM IIO3HABATEIIBHON JEATEILHOCTH B BHIE
CaMOCTOATENLHOM JESATEIHbHOCTH, IPOBEACHUE IKCIIEPUMEHTA.

TexHuyeckoe ocHalleHMe  3aHATHI: UHTEPHET, IPOEKTOP, KOMIBIOTEP, JAOOpaTOpHOE

o0opynoBaHue KaOMHETa XUMUH, XUMHYECKHE PEaKTUBEI, ITOCY/1a, HarpeBaTeIbHbIE IIPUOOPHI U T.JI.



Couepmafme NMPAKTHYCCKUX paﬁoT H .]IaﬁopaTOPHBIX OIIbITOB

Neni/m | Tema Coaepxanue HeneBasi ycTaHOBKA Kou- | Ilnanupyembie pe3yJibTaThl Hcnosb3oBanue
ypoka BO o0opyaoBaHus
4aco
B
1 Mertonp! mo3HaHus B XumMuH. | IIpaktudeckas padora Ne 1 3HAKOMCTBO C 1 YMeHHe MOTh30BaThHCS JaTtuuk TemmnepaTypsl
OKcrnepuMeHTaIbHbIE OCHOBHI | «l3yueHue crpoeHus OCHOBHBIMH METOJAMU HarpeBaTelbHBIMU PHOOpaMu (TepmonapHsbIit),
XUMUHU TTaAMEHI» HaYK{ CIUPTOBKA
2 Mertoap! no3nanus B xumud. | Jlabopatopusiii onbiT Ne 1 «/lo | 3HakoMCTBO € 1 Onpenensars BO3MOKHOCTb JlaTuuk TemmnepaTypbl
OKcIiepuMeHTaIbHBIE OCHOBBI | KaKoW TeMIepaTypbl MOXKHO OCHOBHBIMH METOAMH MIPOBEACHUS PEaKUUi U (TepmonapHsblii),
XUMUHU HarpeThb BEILECTBO» HayK{ MIPOLIECCOB, TPEOYIOINX CIHMPTOBKA
HarpeBaHus
3 Mertoap! mo3nanus B xumun. | JlabopaTopHslii onbiT Ne 2 [ats npencrasienue o 1 YmMmenune BeiOUpath npubopsl A | Jatunk Temneparypsl
OKcnepUMeHTANIbHBIE OCHOBBI | «/3MepeHne TeMiepaTyphl TOYHOCTU U3MEPEHUHN MPOBEACHUS U3MEPEHU, IJIATUHOBBIM,
XUMUHU KUIIEHHS BOJIBI C TIOMOILBIO IU(PPOBBIX AATYUKOB U TpeOYIOIMX TOYHOCTH NOKA3aHUM | TEPMOMETD,
JaT4nKa TeMIepaTypsl U aHaJIOTOBBIX MPHOOPOB 3JeKTpUYecKas MINTKa
TEPMOMETPA»
4 Mertosst mo3Hanus B xumud. | Jlabopatoprslil onbit Ne 3 CdopmupoBats 1 3HaTh MPOIECCHI, MPOTEKAIOIINE JaTtauk TemmnepaTypsl
OKcrnepuMeHTaIbHbIE OCHOBHI | «OnpeneneHue TeMIepaTypsl MIpeJICTaBIEHUE O IIPU TUIABJIEHUH BELLECTB U UX (TepMomapHbIii)
XUMUHU IUIABJICHUS M KPUCTAJUIM3AMKA | TeMIIepaType TUIaBlIeHus, KPUCTAJUTU3ALIUN
0JIOBaY 00paTUMOCTH IUIABJICHUS
Y KPUCTAJUIN3ALNN
5 IlepBoHauasibHBIE JlabopaTopHsrii oneiT Ne 4 DKCIepUMEHTATBHOE 1 YMeTh 0TiIMYaTh BOAONPOBOAHYIO | JlaTumk
XUMUYECKHE TTOHSTHUS. «BozmonpoBoaHas u ompeieneHne BOJly OT JUCTHJUIMPOBAHHOM, 3JIEKTPOIPOBOAHOCTH,
YucTsle BeLecTBa U CMECH JUCTWIIMPOBAaHHAS BOJIA» JUCTUIIIMPOBAHHON U 3HATh, IOYEMY JUIS IPOBEICHUS U(PPOBOH MUKPOCKOII
BOJIOIIPOBOJTHOM BOBI 3KCIIEPUMEHTOB HCIIONB3YIOT
JUCTWITMPOBAHHYIO BOLY
6 IIepBoHavasIbHEBIE JleMoHCTpalMOHHBIN N3yuenne XuMHUYECKUX 1 YMeTh oTiH4aTh GU3nUecKue JaTunk Temneparypsl
XUMHYECKHE TIOHATHS. skcriepuMeHT Ne 1 «Beinenenue | siBineHuit MPOLIECCHl OT XUMHUYECKUX TUTATUHOBBIN
Du3nvecKre 1 XUMUIECKHE Y TIOTJIOIIEHHE Teria — peakuuit
SIBIICHUS MPU3HAK XUMUIECKOH
peaxummy
7 IlepBoHavansHbIE JleMOHCTpallMOHHBIH Nzydenne sBnenuii npu 1 3HaTh, 4TO NPU NPOTEKAHUN [Ipubop 1151 OMBITOB €

XUMHUUYECKHUE [TOHATHS.
IIpocTble u croxHbIE
BEIIECTBA

sKcriepuMeHT Ne 2
«Paznoxenune BoabI
ANEKTPUIECKUM TOKOM)

Pa3IOKEHUH CIIOKHBIX
BEIIIECTB

peaKuuii MOJIEKYJIbI BEIIECTB
pa3pylIaoTCs, a aTOMBI
COXPAHSAIOTCS (N1 BEIIECTB C
MOJICKYJIIPHBIM CTPOCHHEM)

QJICKTPUYICCKUM TOKOM




HCpBOHa'-IaIII)HI)Ie
XHUMUYCCKHE OHATHUA. 3aKOH
COXpaHCHHA MaCChl BEIIICCTB

JeMOHCTpallMOHHBIN
skcnepuMeHT Ne 3 «3akoH

COXpaHC€HHA MaCChI BEIICCTBY

DKCIepUMEHTAIBHOE
JOKAa3aTeJILCTBO ACHCTBUA
3aKOHa

3HaTh (OPMYJIUPOBKY 3aKOHA U
YMETb IPUMEHATH €T0 Ha
MpPaKTHUKE MPU PELLICHUU
pacu€THBIX 3a/1a4

Becnl SJICKTPOHHBIC

9 Krnaccel Heoprannueckux JleMOHCTpallMOHHBIH OKCIEepUMEHTAIIBHO 3HaTh 00BEMHYIO OO [Tpubop ms
coeaunenunil. CoctaB Bo3ayxa | axcrepument Ne 4 ONIPEACINTb COACPIKAHNE COCTaBHBIX 4acTeH BO3Iyxa OIIpeeIICHHs COCTaBA
«Onpenenenne cocraBa KHCIIOpOJa B BO3yXe BO3AyXa
BO3/TyXa»
10 Krnaccel Heoprannueckux [Ipaktuueckas padora Ne 2 CuHTE3 CONMU U3 KUCIIOTHI YMeTs NpoBOIUTH NMpocTeine Hudposoii MUKpOCKOT
coenquHeHnid. CBoiicTBa «Ilony4yenne menHOTO W OKCHJIa MeTaJula CHUHTE3BI HEOPTaHNIECKHUX
KHCIIOT KyIIopoca» BEIIECTB C UCTIOIB30BAHUEM
WHCTPYKIIUU
11 PactBopEI JIaGoparopHsblii onbIT Ne 5 HccnenoBats Nmets npencTasieHue 0 pa3Hon JaTuuk Temneparypsl
«3yueHne 3aBUCHMOCTH 3aBUCHUMOCTD 3aBUCHMOCTH PacTBOPHUMOCTH IIJIaTHHOBBIN
PacTBOPHUMOCTH BELECTBA OT PacTBOPUMOCTH OT BEIIECTB OT TEMIIEPATYPEI
TEMIIEPATYPBD» TEMIEPATYPHI
12 PactBopHI JlaGopatopHbiii onbIT Ne 6 [TokazaTh 3aBUCUMOCTH YMeTh HCII0JIb30BaTh HU(PPOBOH HudpoBoii MUKpOCKOT
«Habmonenue 3a pocrom PacTBOPUMOCTH OT MHUKPOCKOII AJIs1 U3y4eHHs! (OpMBbI
KPHUCTAJUIOBY TEMIEPATYPHI KpHUCTAJUIOB
13 PactBopsI JlaGopatopHslii onbIT Ne 7 «CdopMHpOBaTh MOHATHS Nmets npeacraBneHue o JlaTuuk TemmnepaTypsl
«IIepechIlieHHbII pacTBOP» «pa30aBJICHHBIH pa3IM4YHON HACBIILIEHHOCTH TJIATUHOBBIN
pacTBOpP», «HACBIIIEHHBII pacTBOpa pacTBOPSIEMBIM
P-p», «IIEPECHIIICHHBIN BEIIECTBOM
pacTBop»
14 PactBopHI [IpakTuueckas padora Ne 3 CdopmupoBats YMeTb onpenensiTh JlaTunk onTudecKoin
«OrnpeeneHne KOHIEHTPalMKA | MPEACTABICHHE O KOHIEHTPALHUIO pacTBOpa, IUIOTHOCTH
BEIIECTB KOJOPUMETPHUUECKUM | KOHIIEHTPAILIUY BEIIECTBA UCTIOJIB3YSI UHCTPYKIIUIO
METOJIOM» Y KOJINYECTBEHHOM
aHaJIn3e
15 Kpucrannorunparst JlaGopatophslii onbIT Ne 8 CdopmupoBatb noHsiTHE 3HaTh cr10COOHOCTH JlaTuuk TemnepaTypsl

«Onpenenenne TeMnepaTypsl

PasIoKEHS
KPHUCTAIOTHIPATA)

«KpI/ICTaJ'IJ'IOFI/II[paT».

KPUCTAJIOTHIPATOB Pa3pymaThCs
IIpY HarpeBaHUHU

IUIATHUHOBLIN




16 Krnaccel Heoprannueckux [Ipaktuueckas padora Ne 4 Cdopmuposatb YmMets onpenenars pH pactBopoB | Jatuuk pH
coenuHeHn. OCHOBaHUS «Omnpenenenue pH pactBopoB | mpeacrasnenue o pH
KHCIIOT U IIEN0Yeh» Cpelbl KaKk
XapaKTepUCTUKH
KHCJIOTHOCTH pacTBOpa
17 Kiraccrl HeopraHmdeckux JlaGoparopHsiii onbiT Ne 9 CdopmupoBaTh [IpumenaTs yMeHus 1o Hatunk pH
coenuHeHn. OCHOBaHUS «Onpenenenne pH paznuuHbIX | MpeACTaBICHUE O LIKae onpeaenenuro pH B
cpeny pH MIPaKTUYECKOH e TeNIbHOCTH
18 Krnaccel Heoprannueckux JlaGopatopnslii onbIT Ne 10 OKCIEepUMEHTAIIBHO [TonnMate CyIHOCTh Iporecca Hatuuk pH, no3zarop
COeIMHEHUH. XUMUYECKHE «Peakuus HeWTpanu3anum», JI0Ka3aTb XUMUYECKUE HEWUTpanu3auuu U NPUMEHATh 00BEMA KUIKOCTH,
CBOMCTBa OCHOBaHUI JE€MOHCTPaLMOHHBIN CBOICTBa OCHOBaHMI1 MpoLecC HEUTpanu3auuu Ha OropeTka, JTaT4nK
skcriepuMeHT Ne 5 «TemoBoit IIPaKTUKE TeMIepaTyphl
3¢ ekt peakuu ruIpoKcuIa TJIATUHOBBIN, TaTUYUK
HAaTpPHA C YIVIEKHCIIBIM Ta30M» JIaBJIICHHS, MarHUTHAS
MeIIajgKa
19 XumHuecKas CBA3b HemoncrpanuonHslit onbIT Ne 6 | [TokazaTh 3aBHCUMOCTD YMeTb onpenesnsaTh TUIL JaTunk Temneparypsl
«Temnepartypa 1IaBIeHUS (bu3MUeCKuX CBONCTB KPUCTAJUIMYECKUX PEIIETOK 110 IIJIATHHOBBIN, NaTYUK
BEIIECTB C Pa3HBIMHU THUIIAMH BEIIECTB OT TUIA TEeMIEpaType IIIaBICHHS TEMIEPaTypBI
KPUCTAJUIMYECKHUX PEILIETOK XUMHUYECKOU CBSI3U TEPMOIIAPHBII
20 Teopust anexTponutudeckoil | Jlemoncrpaunonssiii onsiT Ne 1 | ITokazaTs, uTo 3HaTh, 4TO PaCTBOPEHHUE — JaTuuk Temneparypsl
JIACCOITHAITIN «TemnoBoit a3 ekt pPacTBOPEHHE BEIIIECTB (hM3UKO-XMMUYECKHUI TPOLIECC TJIATUHOBBIN
pPacTBOPEHMSI BELIECTB B BOAE» | UMEET Psifi IPU3HAKOB
XUMHYECKON peakun
21 Teopust anextponutudeckoit | [Ipaktuueckas padota Ne 1 Beenenue nousruit YMeTb 3KCIIEpUMEHTAIbHO HaTuux
JIUCCOLINAIIH «DNEKTPOIUTHI U «OIEKTPOIHUT» U OTIPEAETIATH DJEKTPOIUTHI U 3JIEKTPOIPOBOTHOCTH
HEIEKTPOIIUTHI) CHEDTIEKTPOJIUTY HEIEKTPOIIUTHI
22 Teopust snexkrponutuueckort | JlabopaTopHsiii ombit Ne 1 Cdopmuposatb 3HaTh, Kakoe BIHMAHUE OKa3blBaeT | JlaTunmk
JUCCOLUALIH «BnusgHMe pacTBOpUTENS Ha MIPEJICTaBIEHUE O BOJa HA JIUCCOLIMALIMIO BEIIECTBA | DJIEKTPONPOBOIHOCTH
JTICCOITUAITHION BIIUSTHUM P-PUTENS HA
JIUCCOLIMAINIO JIEK-JINTA
23 Teopus snexTponuTuaeckorr | JJabGopaTopHsIit ombIT Ne 2 DKCIEPUMEHTATEHO YMeTh onpenensaTh CUIbHbIE U Hatunk
qucconuanyuy. CUiabHbBIE U «CunbHble U cnalble BBECTH MOHSTHE «CIa0BIH ci1a0ble JIEKTPOJIUTHI C TOMOIIBIO | IEKTPONPOBOAHOCTH
ci1a0ble AIEKTPOJIUTHI 3NEKTPOIUTHD) JJEKTPOSIUT» JATYNKA JIEKTPONIPOBOAHOCTH
24 Teopwust anextponutuaeckoil | JlaboparopHsiii ombIT Ne 3 CdopmupoBats 3HaTh 3aBUCUMOCTD HaTuux
JUCCOLMALIHH. «3aBUCUMOCTh MIPEJICTaBIEHUE O 3JIEKTPONPOBOJHOCTH PACTBOPOB | DJIEKTPOIPOBOJIHOCTH
3NEKTPONPOBOJHOCTH 3aBUCHUMOCTH OT KOHIIEHTpAIM1 HOHOB
pPacTBOPOB CHIIBHBIX 3JIEKTPONPOBOJHOCTH




OJICKTPOJIUTOB
OT KOHIICHTPAIMX NOHOB»

pacTBOPOB OT
KOHIOCHTpAalluy MOHOB

25 Teopus snexTponutudeckor | [IpakTmaeckas padora Ne 2 3akpenuThb YMeTb dKCIIepUMEHTaTHHO JaTamk
JUCCOLUALIHH. «OnpeneneHye KOHIEHTPAUKN | NPEICTABICHUE O OIIpEAEIATh KOHIEHTPALUIO CONM | DJIEKTPOIPOBOJHOCTH
COJIH 110 3JIEKTPOIPOBOJHOCTH | 3aBUCUMOCTH B pacTBOpPE ¢ IOMOIIBIO JaTYNKa
pacTBopa» 9JIEKTPONPOBOJHOCTH 3JEKTPONPOBOJHOCTH
pacTBOpPOB OT
KOHIICHTpAI1 HOHOB
26 Teopus snexTpoauTudeckor | JJabopaTopHsIit ombIT Ne 4 Uccnenosarh IIpuMeHsATh 3HAHUS O PEAKIIUU Jatunk
qucconuanuy. Peakuuu «B3anMoneicTBre THAPOKCHIA | OCOOCHHOCTH MPOTEKAHUS HeHTpanu3anuy B UHBIX YCIOBUSX | 3JIEKTPOMPOBOJHOCTH,
MOHHOT'O O0OMeHa Oapust ¢ CepHOI KHCIOTON» peakuuy HEUTpaIn3aluu no3atop 00bEmMa
JKUJKOCTH, OIOpeTKa
27 Teopwust snexTponutudeckoit | JlaboparopHsiii ombIT Ne 5 DKCNEPUMEHTAIBHO 3HaTh, UTO BCE PaCTBOPUMBIE B HaTuuk
JUCCOLUAIIH «O0pa3zoBanue comneit MoKa3ath 00pa3oBaHue BOJIE COJIH SIBJIAIOTCS CHIIbHBIMU 3JEKTPOIPOBOTHOCTH
aMMOHUS» MOHOB TIpU peaklnu 3JIEKTPOIUTAMU
aMMHAaKa C KUCIOTaMHU
28 XHUMHYECKUE PEAKLIHH. JlaboparopHsrii ombIT Ne 6 N3yuuTh OKUCIUTENBHO- Nwmets npeacrasienue o JaTuuk Temneparypbl
OKuCAUTENBHO- «M3yuenue peaxiuu BOCCTaHOBUTEIbHBIE TETIOBOM S deKTe TUTAaTUHOBBIN
BOCTAHOBUTEIIbHBIC PEaKIMK | B3auMOJAeHCTBUs cynbduTta Na | mporeccsl, MPOTEKarOIne OKHCIIUTENIbHO-
(OBP) C IEPOKCHUIOM BOAOPOIA» C BBIJICIIEHUEM SHEPTUN BOCCTAHOBUTEJILHBIX PEAKIIUHA
29 XUMHYECKHE PEAKIUH. JlaGopatophslii onbIT Ne 7 Jloxa3zaTs, 4TO B Iporiecce WmeTs npeacraBneHus o Hatunk pH
OxucanTENHHO- «3menenune pH B xone nportekanust OBP pa3Iu4HBIX IIPONYKTaX
BOCTAHOBUTENbHBIEC PEAKIIMU | OKHUCIUTEIHHO- BO3MOXHO 00pa3oBaHUe OKHCIIUTENIbHO-
(OBP) BOCCTAaHOBUTEIIBHBIX PEAaKLUID | KUCIOTHI WIX MIET0YU BOCCTAHOBUTEIIBLHBIX PEAKIIUHA
30 XUMHYECKHE PEAKIUH. JlaGopatophslii onbIT Ne 8 KonnuectBenHo 3HaTh, 4YTO METAJUIBI ABIISIOTCS JlaTuuk HanpsoKeHH
OxHCANTENBHO- «CpaBHHTENBHAS 0XapaKTepU30BaTh BOCCTAaHOBUTEISIMU C pa3- HOI
BOCTAHOBUTENbHBIE PEAKIINNA | XapaKTepUCTHKA BOCCTaHOBHUTEIBHYIO BOCCTaHOBHUTEIHHON
(OBP) BOCCTaHOBUTEILHON CIOCOOHOCTH METAJIOB CIIOCOOHOCTBIO
CHOCOOHOCTH METAJJIOBY
31 XUMHUYECKUE PEAKIIUH. HemoHcTpannonssie onbITel No | I3y4uTh 3aBUCUMOCTD 3HaTh 3aBUCHMOCTEH CKOPOCTH [Ipudop as
CKopocTh XUMUYECKON 2 «/3ydenune BIUAHUSA CKOPOCTH PEaKIy OT peaKkiuy OT pa3TUIHbIX WILTIOCTPALIAU

peakuuu

Pa3IUYHbIX PaKTOPOB Ha
CKOPOCTh PEaKIIUI»

PasIn4HbIX (aKToOpoB

(hakTOpOB: TEMIIEpaTyPBI,
KOHIEHTPAIUH pearupyronmx

BEIIIECTB, KaTAIN3aTOPa, IPHUPOIBI

BCIICCTB, IIJIOMIaan
COIIPUKOCHOBCHU A BCIICCTB

3aBUCUMOCTH CKOPOCTH
XHMHUYECKOHN peakiiuu OT
YCIOBHI




32 Hewmerannsl. ["anorenst JlemoHcTpanuoHHkIH onbIT Ne 3 | DKCIeprUMeHTaIbHOE 1 3HaTh (U3NYECKUE U XUMUYCCKUE | Ammapar jjis
«M3yuyenne puznuecKkux u U3y4eHue GU3NICCKUX U CBOICTBA raJIOTCHOB. YMETh NPOBEICHUS
XIUMHYECKUX CBOICTB XJIOpa» XUMHYECKHX CBOHCTB 3aMMCHIBaTh YPaBHEHUS PEaKIUi | XUMHUYECKHX MPOIECCOB
XJI0p rajJoreHoB C METaJNIaMH, (AIIXP)
HEMETAIIAMH, UX PA3INIHYIO
OKHCIIUTENbHYIO CIIOCOOHOCTh
33 Hewmeramisl. OKCHIIBI CEepBI. HemoncTparnoHHbIi onbIT Ne 4 | M3yquTh cBOHCTBA 1 3HaTh (M3WYCCKHUEC U XUMUYCCKHAE | ATapar Jjs
CepHucras KHCIoTa «3ydyeHne cBOKCTB CEpHUCTOTO rasza CBOICTBA CEPHUCTOIO raza. YMeTh | MPOBEIACHUS
CEpHHCTOTO Ta3a U CEPHUCTOM 3aMKCHIBAaTh YPABHECHUS PEAKIUN | XUMHUYECKUX PeaKIui
KHCIIOTBDY rasa ¢ BOAOH, CO IeI09aMu (AIIXP)
34 Hemeramnsl. AMMmuax JlaboparopHsrii ombIT Ne 9 3HaTh, 4TO PaCTBOP 1 YMeTh onpenenars 3To cBoHcTBO | JlaTumk
«OCHOBHBIE CBOHCTBa aMMHaKa B BOJC — C TIOMOIIIBIO IaTINKa 3JIEKTPONPOBOAHOCTH
aMMHaKa CIa0bIil AMEKTPOIIUT. 3JEKTPOIPOBOTHOCTH
DKCNEPUMEHTAIBHO
JI0Ka3aTh
MMPUHAAJIC)KHOCTD
pacTBOpa aMMHaKa K
C1a0BIM DIIEKTPOJIMTAM
35 Mertamnsl. Kanpiuit. JlabopaTopusrii oneiT Ne 10 DKCIEePUMEHTAILHO 3HaTh CBOMCTBA COSAMHEHUI Hatumx
COGJII/IHGHI/IH KaJbl st <<B3aI/IMO,Z[eI‘;ICTBI/Ie YCTaHOBUTH 06pa3OBaHI/Ie KaJablus U €ro 3Ha4YCHUC B QJICKTPOIIPOBOJHOCTH,
M3BECTKOBOM BOJIBI C cpenmHel u KHCIIOW COMn MIPUPOJIE ¥ KU3HU YeJIOBEKa MarHWTHasl MeIlayKa,
YTIIEKUCITBIM Ta30M»» IpUOOP /IS TIOTYICHHS
ra3oB WM anmapar
Kunna
36 Mertamnsl. JKeneszo JlabopaTopusrii oneiT Ne 11 UccnenoBats mporiecc 1 3HaTh, YTO MPOIIECC KOPPO3IUH JaTunk maBieHus
«OkucieHue xene3a BO AIIETPOXUMUYECKOM METaJIOB MTPOTEKAET B
BIIQ)KHOM BO3JIyXE» KOPpO3UH Kees3a B MIPUCYTCTBUH BOJBI M KHCIIOPOIA.
BO3/IyXe 3HaTh (paKkTOpHI, YCKOPSIOIIUE
poriecc KOppo3uu
HUroro: 36

qac.




TemaTn4eckoe INIAaHUPOBaHHE

Neni/ | Tema Copepxanue Kon-Bo | [lnanupyemble pe3yJibTaThl Hcnosb3oBanue
I 4acoB o0opynoBaHus
1. | BBeaenune (2 uaca)
1 Beenenue. HcTpykTaxk no | BBoaHBIN KOHTPOJIB 2 O3HaKOMIICHHE C XUMUYECKOM J1TabopaTopHeii.
TE. HHCTpYKTaX 110 TeXHUKE 0€30MaCHOCTH
BBe/ICHHE B IIPOCKTHYO 3HAKOMCTBO C OCHOBAMH IPOCKTA. pa60T111 B XMMHUYECKOW J1aOOpaTOpPHH, OKa3aHHS
NeATeIbHOCTh. OCHOBHBIC BBenenue B IpoeKTHYIO ACSTENBHOCTB: NIEpBOU ITOMOIIH, UCIIOJIIb30BAHNC
TOHSTHS. ¥ L{eIIH. OCHOBHBIE MTOHATHUS ¥ LIEJIH. MPOTUBOIOXKAPHBIX CPEJICTB 3AIUTHL. )
3HAKOMCTBO C COZIEPIKaHNEM Kypca 3aHsITHH.
2. | BemecrBa. Xumuueckue peakuuu (14 sacos)
2 BemecTBa, KoTOpBIE HAC A 2 OnpenensiTh BO3MOKHOCTD ITPOBEACHHUS JlaTauk TemnepaTyphbl
rperaTHoe COCTOSIHHE BEIECTBA. . Gyromx (TepmomapHbIii)
OkpyxaioT. BemecTso 1 Bennuunsl, XapaKTEPU3YIOILIHE DEAKILIH 1 NPOLIECCOB, TPebY ’
Telo. HarpeBaHus CIMPTOBKA
COCTOSIHME BEIIEeCTBa, Ia3000pa3HbIX,
JKUJIKUX W TBEPAbIX  COCTOSHUU
BEILIECTBA, nepexoza MEXKTy
arperaTHbIMU COCTOSTHHSIMH.
3 CBOICTBA BEIIECTB. BemectBa, okpyskatomue Hac. CBoiicTBa 2
Paznuuus MeEXIy BerecTB. Pazmuums MEXKAY BCUICCTBAMMU.
BEILISCTBAMU. CHOCO6BI OIpeAcJICHNA COCTaBa
BEILECTBA.
4 XUMHUYECKUE PEAKIUU. Xumuyeckue peakiun. [Ipu3zHaku 2
XUMUYCCKUX pE€aKlInu, yCIOBHUA UX
HPOTEKAHUSI.
5 Pacno3znaBanue PacniozHaBaHme BEIIECTB U CIIOCOOBI 2 Hatuuk
BEILIECTB. pacro3HaBaHus BenlecTB. KauecTBeHHbIE AJIEKTPOTPOBOIHOCTH,
peaxknuy B XUMHU. IU(PPOBOH MUKPOCKOII
6 [IpoexTHas NeATENbHOCTh: | WHIWBHIYaJIbHBIE 6
KOHCYJIbTallAN
| 3. | Poab Boabl B Hameii :ku3Hu (12 yacoB)




Bopaa. 3nauenune BOAbI
IUISL JKU3HU 4eIOBEKA.

3HaueHue BOJbI, COCTaB BOAbI, CTPOCHUEC
MOJICKYJIbI BOABI. XHUMHUYECKUE CBOMCTBA

YMeTh OT/INYaTh BOAOIPOBOIHYIO BOJY OT
JUCTUJUTMPOBAHHOM, 3HATh, TOYEMY IS

[TpuGop s oneITOB

3arpsizHeHue BozbI. M30TOmBI Boopoaa. Tspxenas ona. HPOBEJICHUSI SKCIIEPUMEHTOB HCIIOIB3YIOT
ruapocdepsl. Buonoruyeckas posb TSHKEIO0H BOABL. JIUCTUIUIUPOBAHHYIO BOIY
8 MunepanbHas BoJa, Munepansssie Boasl. cTopus Hudposoii MUKpOCKOT
BUJIBI, KJIACCU(DHKALIHS. MUHEpaIbHBIX BOJ. McTrounnku KaBkasa,
3HayeHIE MUHEPAILHOM MapiHanbHbie Bobl. CocTaB BOJ
BOJIbI B KI3HH UCTOBEKA. MHHEPAIbHBIX . JIeHCTBIEe MUHEPAIbHBIX
BOJ[ Ha OPraHM3M.
9 [IpakTuueckas padora 1 ITpakTudeckas pabota 1. «MccnenoBanue
«HccnenoBanue cBoicTB | CBOHCTB Boxb. T.b.
BoanD». T.b.
10 [TpoekTHast [IpoeKTHAs JESITENBHOCTS:
JEATCIBHOCTD: WHAWBUAYAJIBHBIE KOHCYJIbTalluH (B TOM
YHUCJIC OHJIANH).
XuMmust Ha KyxHe (23 yaca)
11 benku. KauecTBeHHBIE peakIui Ha OCIIKU.
12 [TpakTuueckas pabota 2 [IpakTuueckas pabota 2 YMeThb Ucnob30BaTh HU(PPOBO [TudpoBoit MUKpOCKOTT
«O0bHapyxeHue 0eIKOoB «O0bHapyxeHue 0eIKOoB MHUKPOCKOII JUISl U3y4eHHUs: hOpMBI
B npoaykrax nuranus». B npoaykrax nuranus». T.b. KpHCTaJlZIOB
T.b.
13 Kupsl. KauecTBeHHbIE peakIUU HA JKHPBI.
14 [IpakTnueckas padora 3 [IpakTuueckas padora 3
«OOHapyx eHHEe KUPOB B «OOHapyx eHHEe KUPOB B
MPOAYKTAX MATAHUSY. npoaykrax nuranus». T.b.
T.b.
15 VYraerondsl. Kpaxman - cnoxnsiil yrineson. M3yyenue
ero CBOMCTB, IPIMEHEHUE Kpaxmaia.
16 [TpakTuyeckas pabora 4. IIpakTuyeckas pabora 4.
«OO0HapyxeHue «OO0HapyxeHue
VYTII1eBOIOB B IIPOJYKTAX VYTI1eBOI0B B IPOAYKTAX
nutanus». T.b. nutanus». T.b.
17 Caxap.Yaii.Kode. Caxap u ero cpoiictsa. Ilonesnsie u 3HaTb, YTO pacTBOpPeHHE — (U3HKO-

Kakao u mokoman.

BpeaHbIe uepThl caxapa. Kapamenuzanus

XUMHUYECKUN Mpo1ece




caxapa. Yaii. Koge. Kakao. [llokonan.
[Tnrockl 1 MUHYCHI A7151 3710POBbS
oprann3ma. CpaBHEHHE COPTOB Yasl.
Onpenenenue cocTaBa MpoIyKTOB.

18 [IpakTrueckas padota 5. [IpakTuueckas pabora 5 3
«XUMUYECKUN aHAIN3 «XUMUYECKUN aHAIN3
IpOAYKTOB uTaHus». T.b. | mpoayKTOB mUTaHUSY.
T.b.
19 ITpoekTHast AEATENbHOCTD: | IIpoeKkTHas NeATENbHOCTD: 10
WHIVBHIyaJIbHbIE KOHCYJIBTALNH (B TOM
YHUCJIC OHJIANH).
Xumus u 310poBbe (38 4acoB)
20 Butamunel, nctopus ButaMuHsbl, HCTOPHS UX OTKPBITHSL. 1
UX OTKPBITHSL. Kiaccu¢ukanus BATAMUHOB.
21 ’KupopactBoprumbie [IpakTnueckas padora Ne 1 2 YMeTh 3KCIIEpUMEHTAIBHO ONIPENCTATD JlaTauk 3IeKTpOTpPOBOAHOCTH
BUTAMHUHBI. «DIEKTPOIUTHI K HEINEKTPOIHUTH ANIEKTPOJIUTHI U HEAJIEKTPOIUTHI
22 BonopacrBopumelie 2 JlaT4uk 371€KTPONPOBOAHOCTH
BUTAaMHUHBI.
23 ITpakTnyeckas pabora [IpakTudeckas padora 6. 3 YMeTh onpeesnsTh CUIbHBIE U c1a0ble JlaT4uk 371eKTPONpPOBOAHOCTH
6. «OOHapyxeHne «OO6HapyxeHHe 3JIEKTPOJIUTHI C TOMOLIBIO IATINKA
BurtamuHoB B BurtamuHOB B IpoIyKTax SIICKTPOIPOBOHOCTH
MPOAYKTaX MATAHUS» nutanus» T.b.
T.b.
24 ITpakTnyeckas pabora [IpakTudeckas padora 7. 3 3HaTh 3aBHCUMOCTB JIEKTPOIIPOBOAHOCTH | JIaTYHMK 3JIEKTPOIPOBOIHOCTH
7. «O6HapyxkeHHe «O06HapyxkeHue PacTBOPOB OT KOHLICHTPALIMU HOHOB
BuramuHoB B BurtamuHOB B poaykTax
MPOAYKTaX MATAHUSI» nutanus» T.b.
T.b.
25 MHUKpPO3JIEMEHTHI. [Ipaktuueckas padora Ne 2 1 YMETh 9KCIIEPUMEHTAIBHO ONPEAENATh JlaT4uK 31eKTponpOBOAHOCTH
«OrmpezieneHne KOHIIEHTPAIUH COJIU 1O KOHLEHTPALHIO COJIU B PACTBOPE C
JICKTPONPOBOIHOCTH PAcTBOPaA» HOMOIIIBIO JIATYHUKA 3JIEKTPONPOBOAHOCTH
26 Bupt JlaGopatopHsIii orbiT Ne 4 2 [IpuMeHATh 3HaHUS O PeaKIUn JlaTauk anexkTponp-HOCTH,
MHKDPO3JIEMEHTOB. «B3aumopeiictBue rupokcuaa 6apus ¢ HeWTpaJIN3alny B HHBIX YCIOBHSX J103aTOp 00BEMA JKUIIKOCTH,
CEPHOI KHCIOTON» OropeTka
27 3HaueHue 1 3HaTh, 9TO BCE PACTBOPUMBIE B BOJIE COIU JlaTymk 351eKTponpoBOAHOCTH

ABJIAIOTCA CUJIBHBIMU 3JICKTPOJIMTAMKA




MHKPO3JICMCHTOB
JJIs1 YEJIOBCKA.

28 [TpakTyeckas pabora [TpakTuyeckas pabora 8. 3 HmeTh mpecTaBaeHUE O TEILIOBOM JlaTank TemnepaTypel
8. «ObHapyxeHue «O06Hapy)XeHHEe MUKPOJIEMEHTOB B s dexre OKUCAUTENTHHO- TUIATHHOBBIN
MHKPO3JIECMEHTOB B OPOAYKTaX MUATAHUI BOCCTAHOBHTEIBHBIX PEAKIHi
MPOAYKTaX MUTAHUS T.b.
T.b.
29 [TumeBbie 100aBKH. [Mumessie nodaBku. [lumensie 1 HMeTs npeacTaBiieHust O PA3IMYHbIX Haruuk pH
KpacCuTeiiv, 3aryCTuTeiu, MMPOAYKTaxX OKHUCIUTCIIbHO-
MOJICTIAIIMBAIOIIIE BEIECTBA. BOCCTaHOBHUTENBHBIX PEaKIuii
30 Buap! nuimeBbIx KoHcepBaHThI, NHILIEBbIE 2 3HaTh, YTO METAJIBI SBJISIFOTCS JlaTauk HanpspKeHUS
100aBOK. AHTUOKHUCIIMTEIN, apOMaTU3aTOPHI. BOCCTAHOBUTEISIMU C pa3- HOil
BOCCTaHOBHUTEIBHON CIOCOOHOCTHIO
31 [Tumessie 100aBKH, IMnmesas amteprus. OTpaBieHus, UX 2 3HaTh 3aBUCHMOCTb CKOPOCTH PEAKIH OT [Ipubop amst wTFOCTpaITuN
BIIMSIHUE HA BUbI, IpU3HAKU. M3yuenue Pa3IUYHBIX (PAKTOPOB — TEMIICPATYPHI, 3aBUCUMOCTH CKOPOCTH
OpTaHHU3M aJIcOpOLIMOHHOM CIOCOOHOCTH KOHLIEHTPAIUU PearupyrolHX BEIIeCTB, XMUMUYECKOH peaklu OT
YeI0BEKA. JIPEBECHOTO YTIIs. KaTaJM3aTopa, IPUPO/IBI BELIECTB, YCIIOBHI
TUTONIA/ T CONPHUKOCHOBEHUSI BEIIECTB
32 ITpakTryeckas pabora ITpakTuyeckas padora 9. 3 3HaTh (U3MYECKHE U XUMUYECKHE CBOWCTBA | ATIapaT AJIs IPOBEICHHS
9. « XuMHUECKUH «XMMHMYECKUN aHaIU3 MPOLYKTOB rajoreHoB. Y METh 3alUChIBaTh YPaBHEHUS XAMHUYECKHUX MPOLIECCOB
aHAJIN3 TPOAYKTOB nutauus» T.b. peaKIuii rajioreHoB ¢ MeTallIaMy, (AITXP)
nutaaus» T.B. HEMETaJIaMH, UX Pa3JIMYHYIO
OKHUCJIUTENIBHYIO CIIOCOOHOCTh
33 IIpoekTHas [TpoexTHast NeATENBHOCTS: 12 3HaTh (pU3MYECKUE U XMMUUECKHE CBOMCTBA | Ammapat sl MPOBEICHUS
JIeSITeTbHOCTD: VHIMBHIyaJIbHbIE KOHCYJIBTALNH (B TOM CEpHHCTOTO Ta3a. YMeTh 3alHChIBATh XUMHYECKUX PeaKinit
YHCIie OHJIAlH). YpaBHEHUS peakLui ra3a ¢ BOJOi, co (AITIXP)
I1e109aMu
Ananutudeckasi xumus (18 yacos)
34 OCHOBBI Ananutndeckas xumusi. KauecTBeHHbIe 1 ‘YMeTh OIpeieNsiTh 3TO CBOWCTBO C JlaTauK 3MeKTpOnpPOBOAHOCTH
AHAJTUTUYECKOMN peaknuu. OmnpeeneHne KaTHOHOB, MOMOILBIO TaTYUKA 3JIEKTPOIPOBOAHOCTH
XUMUHN AHHOHOB.
35 [TpakTuueckas [TpakTuueckas padora 10 2 3HaTh CBOMCTBA COEJMHEHUMN KallblMs U ero | Jlatumk
pa60Ta 10. <<O6Hapy)KeHI/Ie KaTUOHOB 3HA4YCHUE B IIPUPOJE U )KU3HU UEJIOBEKA JJIEKTPOIIPOBOJHOCTH,
«OO6HapyxeHHe METaJIJIOB MarHHTHAs Meuarka, mpuoop
KaTHOHOB rIaBHbIX moarpymm». T.5. AJIA1 TIOJTY MCHHS Ia30B TN
METAILIOR annapar Kunna

TJIaBHBIX




noarpynm». T.b.

36 T.b. Ilpaktuyeckas T.b. Ilpaktuyeckas pabora 11. 2 3HaTh, 4TO MPOLIECC KOPPO3UU METAJLIOB JlaTunk gaBieHus
pabora 11. «O06HapyXeHHe KaTHOHOB MPOTEKAET B IIPUCYTCTBUU BOJIBI U
«OO0HapyxeHue METAJIJIOB MOOOYHBIX MOATPYIII. KHC10po/a. 3HaTh (haKTOPBI, yCKOPAIOLIHE
KaTHOHOB METAJIJIOB TIpOLeCe KOpposnn
MOOOYHBIX
MOATPYIIID.
24 [IpakTnueckas padbora [IpakTuyeckas pabdora 12 2 3HaTh 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH | JIaTUMK 3JIEKTPONPOBOJHOCTH
12 «O6HapyxeHue «Obnapyxenue anuoHon». T.b. PacTBOPOB OT KOHIIEHTPALMX HOHOB
aHuoHoBy». T.b.
25 [IpakTrueckas pabota [IpakTrueckas pabota 2 YMeTh 3KCIEPUMEHTAIBHO ONPEAETATH JlaTuuK 37eKTPONPOBOAHOCTH
13 13 «O0Hnapy:xenue KOHIICHTPALHUIO COJIH B PACTBOPE C
«OO0HapyxeHue aHuoHOB». T.b. HOMOIIBIO 1aTHHKa SICKTPOIIPOBOAHOCTH
aHuoHoBy». T.b.
26 ITpakTnyeckas [Mpakthueckas  pabora  14. 2 IIpiMeHSTH 3HAHKS O PEaKLIHH Harank
pa60Ta 14. «Onpe)leneHHe pH CpeIbI HEUTpaM3alMy B UHBIX YCIOBUSIX SJIEKTPOIIPOBOIHOCTH,
«Onpenenenne pH HEKOTOPBIX 103aTOp 00BEMA JKHUIKOCTH,
Cpe/ibl HEKOTOPBIX semects». T.B. Oroperka
BemecTBy. T.b.
27 IIpoekTHas [IpoexTHast AESATENBbHOCTB: 12 JlaTauk 3IeKTpOnpOBOAHOCTH
HOEATEIIbHOCTD. pa60Ta HUHAUBUAYAJIbHBIC KOHCYJIbTAllUN (B TOM
HaJI IPOEKTOM YHCIIE OHJIANH).
3akiounTenbHoe 3aHATHe (KoHGepenuust) (1 yac)
28 3aKJII0YUTETLHOE HtoroBerit KOHTPOIH (KOH(DEpPEHTINS) 1 3ammTa MpoeKTOB
3aHsTHE.
Hroro: 108
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