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IHosicuuTeaLHAA 3aNIHUCKA

PaGouas mporpamma kypca «B roctsx y MenaeneeBa» npeanasHadeHa as ygammxes 10-11
KJIACCOB XUMHUKO-OMOJIOTUYECKOTO  TPOuIIs cpenHeil mkonsl. CocTaBiieHa HA OCHOBE
dyHIaMEHTAILHOTO S/Ipa COJAepKaHUs 00IIero 0opa3oBaHus, TPEOOBAHUI K PE3yabTaTaM CPEIHETO
o0miero oOpazoBaHusl, MpeAcTaBIeHHBIX B DeaepasbHOM rOCyJapCTBEHHOM CTaHAAPTE CPEAHEr0 O0IIEro
00pa3oBaHus BTOPOTO MOKOJICHHS U AudhepeHnnanum coaepKanus ¢ yaeToM 00pa30BaTeIbHBIX
NOTPeOHOCTEH, MHIMBUAYAIBHBIX BO3MOXKHOCTEH U CIIOCOOHOCTEHN yyaluxcs. 3a OCHOBY B3SITO
MeToaudeckoe mocodue «Peanusaiys 00pa3oBaTeIbHBIX MPOrPaMM 10 XUMHUU C UCTIOIb30BAaHUEM
obopynoBanus nerckoro Texnonapka «llkonpHbri kBanToprym» 10-11 kimaccsl (yriyOneHHBIN YPOBEHB).
M.B Hopodees, M., 2021 r.

OnHa w3 OCHOBHBIX wHuel DenepanbHOTO TOCYAAPCTBEHHOTO CTAaHAAPTa CPEIHEro OOIIero
obpazoBanusi (PI'OC COO) cocrouT B OOYYEHHH IIKOJBHUKOB HAayYHBIM METOJaM MO3HAHUS.
«lIkONBHBIM KBaHTOPUYM» MO3BOJIIET TaK OpraHu30BaTh Y4YEOHBIM MpPOLECC, YTOObI YYEHUKU
CaMOCTOSITENIbHO KOHCTPYHPOBAIHM CBOM 3HAHUSA M YMEHHUs, «00y4aTh MO3HABaTh MUP» . B ecTecTBEHHBIX
HayKaX BCE TEOPETHUYECKUE 3HAHUS SBISIOTCS PE3yIbTaTOM aHaln3a U 000OICHUS IKCIEPUMEHTANIbHBIX
TaHHBIX . IKChepumMenm — 3TO €IMHCTBEHHO JIOCTOBEPHBIM KPUTEPHM MCTUHBI 3HAaHUN . DaKTUYECKH,
peanusys TpeboBanuss ®I'OC COO, ™Mbl JODKHBI clefoBath uuee, chopmynupoBannon JI . U
MenzeneeBbIM: «... TO 00pa3oBaHHE, B KOTOPOM HET ATOrO COEIMHEHHUS aOCTPAaKTHOTO ¢ KOHKPETHBIM,
/1€ €CTh TOJBKO MEePEUUCICHIE Y3HAHHBIX PELENTOB, HE MOKET ObITh IOYUTAEMO. .. »

Hcnonb3oBanue 000pynoBaHUs JeTCKOro TexHomapka «llIKoibHBIM KBAaHTOPUYM» IO3BOJISET
00yYHTh IIKOJILHUKOB BBIABIATH YUEOHYIO Npo0ieMy, pa3peliars €€, BblIBUTras TUIOTE3bl U IPOBEPSs UX
9KCHEPUMEHTAJIbHO. YUEHHK IIOJy4aeT HOBBIC 3HaHUs, NpUOOpeTaeT HOBblE YyMeEHus. Perienue
npoOaeMHON y4eOHOH 3KCIepUMMEHTabHOW 3ajjaud CTAaHOBMUTCS MEPBBIM IIArOM Ha MYTH K IMOJUIMHHO
Hay4HOMY HCCIIEI0BaHHUIO .

ean n 3agauun:

Texnonapk «IlIkonbHBIN KBaHTOPpUYM» Ha 0a3e 00IIe00pa30BaTENbHBIX OpraHU3aIlUil CO31aH C
HeJbl0 OpraHu3anuu o0pa3oBaTENbHON JESITENIBHOCTH B cdepe oOmero u JAONMOTHUTEIHHOTO
o0Opa3oBaHUs, KOTOpas Oy/eT HalpaBJICHA HA CO3/IaHUE YCIIOBHH JIJIS PaCIIUPEHUS COJIEpKaHUs 00IIEero
oOpa3oBaHWsl IS pa3BUTUA Yy  OOy4YaIONUXCS  €CTECTBEHHO-HAYYHOH, MaTeMaTHYCCKOM,
MH(OPMALlMOHHONM TPaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOIO U KPEAaTUBHOIO  MBIIUICHUS,
COBCPHICHCTBOBAHUS HAaBBIKOB GCTGCTBCHHOHaquOﬁ HAIpaBJICHHOCTHU, a TAKXKC ITOBBINICHUA Ka4YC€CTBa
o0OpazoBaHusl.

3agayaMu ABJISIOTCS:

e peanu3allisg  OCHOBHBIX  0OOIIe00pa3oBaTENbHBIX MPOrpaMM IO  y4eOHBIM  TpeAMeTaMm
eCTeCTBeHHOHaquOﬁ HAIpaBJICHHOCTH, B TOM 4YHCJIIC B paMKax BHeyquHOﬁ JACATCIIBHOCTH
00yJaromuxcs;

* pa3paboTKa W pearn3anusi pa3HOYPOBHEBHIX JOMOJHUTEIBHBIX 00IIE00pa3oBaTEIbHBIX MTPOTPaMM
eCTeCTBeHHO'HaquOﬁ HAIpaBJICHHOCTHU, a TAaKXKX€ HHBIX IIporpamMm, B TOM 4YHCIIC B KaHHKy.]'IprHBIfI
HepuoJ;

® BOBJICUCHHC 06y‘-IaIOH_[I/IXC$[ " 11eJarorudyeCKux pa6OTHI/IKOB B IIPOCKTHYIO JCATCIbHOCTD,



* [IOBBIIIEHUE TPO(PECCHOHATBHOTO MacTepcTBa MeAarorudyeckux paboTHHkoB «llIkompHOTO
KBaHTOPHYMay, pEalU3yIOIIUX OCHOBHBIC U JIOTIOJHUTEIbHBIE 00111e00pa30BaTeIHbIC IPOTPAMMBI.

Coznanue «lllkonpHOrO KBaHTOpMyMa» Ha 0Oaze 00mIe0O0pa30BaTEIbHON  OpPraHU3ALUH
IperoiaraeT UCIOIb30BaHUE MMPHOOPETAeMOro 000pyIOBaHUS, CPEACTB OOYUYEHHUS M BOCHUTAHUS IS
YIIIyOJNCHHOTO OCBOEHHUS OCHOBHBIX 00pa3oBaTENbHBIX MPOTPaMM CpenHero oomiero oOpa3oBaHUS,
BHEYPOYHOH JEsTeIHHOCTH, MPOTPAMM JIOTIOJIHUTEIBFHOIO OOpa30BaHMsA, B TOM YHCIIE €CTECTBEHHO-
Hay4YHOM HaIIPaBICHHOCTH.

DKCIIEpUMEHT SBIISCTCS UCTOYHUKOM 3HAHHMH U KPUTEPUEM JTOCTOBEPHOCTH B Hayke. Konuemnmus
COBPEMEHHOT0 00pa30BaHUs MOAPA3yMEBAECT, YTO B YUYEOHOM SKCIEPUMEHTE BEAYIIYIO POJb JIOJIKEH
3aHATh CAMOCTOSTENIBHBIN UCCIIEN0BATEIbCKUN YUEHUYECKUM DKCIIEPUMEHT.

CoBpeMeHHBIE SKCIIEPUMEHTAIbHBIC HMCCIEIOBAHUSA 1O XMMHUHU YXKE TPYAHO IPEICTaBUTh O€3
UCTIOJIb30BaHUSI HE TOJIbKO aHAJIOTOBBIX, HO M IHM(POBBIX M3MEPUTENBHBIX puOOpoB. B denepanpHom
rOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTE MPOMHUCAHO, YTO OJHUM U3 YHHBEPCAJIBHBIX YUEOHBIX
JeMCTBUH, TPUOOPETAaeMbIX YUYAIIUMUCS, JOJDKHO CTaTh YMEHHE «IIPOBEICHHS OMBITOB, IMPOCTHIX
IKCIIEPUMEHTAIBHBIX MCCICIOBAHUH, MPSIMBIX U KOCBEHHBIX M3MEPEHUN C MCIOIH30BAHUEM AHAIOTOBBIX
U U (POBBIX U3MEPUTEIILHBIX TPUOOPOB.

Y4eOHBI OSKCIIEPUMEHT 10 XWMHH, HPOBOJUMBIA Ha TPAaJUIMOHHOM O000pymoBaHHH, O€3
npUMeHEeHHs IHQPOBBIX JTadOpaTOpuii, HE MOXKET IMO3BOJIUTH B TMOJHOM MEpe PEUIMTh BCE 3aJaud B
COBPEMEHHOM ILIKOJIE.

DTO CBSI3aHO C PsIIOM IPUYHH:

*TPAIMIIUOHHOE LIKOJIFHOE 000PYI0BaHUE M3-3a OTPAHUYCHUS TEXHUUYECKUX BO3ZMOXKHOCTEH
HE M03BOJISICT MMPOBOUTH MHOTHE KOJMYECTBCHHBIEC UCCIICTOBAHMS;

* UINTEIBHOCTh TIPOBEJACHHUS (U3UYECKUX MCCICIOBAHUNH HE BCEr/la COTJIacyercs c
JUTUTEIIEHOCTBIO y4eOHBIX 3aHSTHH;

*BO3MOXXHOCTb IPOBEICHUS MHOTHX HCCIICIOBAaHUI OTrpaHUYUBACTCA TPEOOBAHUSIMHU
TEXHHUKHU 0€3011aCHOCTH U JIp.

[udposast maboparopusi TONHOCTBIO MEHSET METOJIUKY W COJEp)KaHHE HKCIEPUMEHTAIBHOM
JeSITEIPHOCTH W PEIIAeT BBIIICTIEPEYHCICHHbIE MpoOsieMbl. [IIMpOKMIA CHEKTp AATYMKOB MO3BOJSET
yUYaIIUMCsl 3HAKOMHUTBCS C TTapaMeTpaMu (pU3HMUECKOro SKCIIEPUMEHTa He TOJIBKO Ha KaueCTBEHHOM, HO U
Ha KoJm4decTBeHHOM ypoBHe. LludpoBas mabopaTopus mo3BoOJsSET BECTH JIUTEIBHBIN AKCIIEPUMEHT JTaXKe
B OTCYTCTBHE SKCIIEPUMEHTATOpPA, & 9aCTOTa UX U3MEPEHUI HETIO/IBJIACTHA YEIOBEYECKOMY BOCIIPHSTHIO.

B mpomecce ¢opmupoBaHUs SKCIIEPUMEHTATBHBIX YMEHHHA YYEHUK OO0ydaeTcsl TpeACTaBIsTH
uH(popMalLnio 00 NCCIETOBAaHUH B YETHIPEX BUJIAX:

*B BepOaJIbHOM: ONMMCHIBATH SKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJENb JKCIIEPHMEHTA,
(bUKCUpOBaTh BHUMaHHUE HA U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTHH;

*B TaOJIIMYHOM: 3aIOJHATH TAOJNHUIBI JAHHBIX, JISKAIINX B OCHOBE MOCTPOCHHUS TPaPUKOB
(Tpu 5TOM y y4YaIuXcsi BOSHUKAET IEPBUYHOE MPEACTABICHUE O MacIITabax BEJIMYMH);

*B rpa)M4ecKOM: CTPOUTH TpapuKd IO TAaOJMYHBIM JaHHBIM, YTO JAET BO3MOXKHOCTh
nepexoia K BBIIBHIKCHHIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY BEITUYMHAMH (TIPH 3TOM
YUUTENb TOKa3bIBa€T MPEUMYIIECTBO B BH3YAIM3allMU 3aBUCUMOCTEH MEXAYy BEIMYWHAMH,
HarJs,IHOCTh 1 MHOTOMEPHOCTb);

*B BHJIE MAaTeMaTHUECKUX YpPaBHEHHIA: JaBaTh MaTEeMaTHYEeCKOE OMHCAHWE B3aWMOCBS3H
BEJIMYMH, MaTEMaTHIECKOe 0000IIECHHE.

[lepexon oOT Kakaoro sTama NpPeACTaBleHUs HWHGOPMalUMU 3aHUMAET JIOBOJILHO OOJIBIION
IPOMEKYTOK BpeMeHH. B § kiaccax 3ToT mporecc HeoOX0auM, HO B CTapIIMX KaccaX MOYKHO OBLTO OBl



3TO BpeMs MOTPAaTHTh Ha pelleHue Oojiee BaXKHBIX 3a1ady. B 3ToMm muaHe muQpoBbIe 1abopaTopuu
CYIIECTBEHHO SKOHOMST B 3TOM BpeMsl. DTO BpeMsi MOXKHO MOTpaTuTh cormacHo PI'OC Ha popmupoBanue
UCCIIEIOBATEIbCKUX YMEHUHN YUaIIUXCsl, KOTOPBIE BHIPAXKAIOTCS B CICAYIOUINX JICHCTBHIX:

eOnpezesneHre IpodIeMsbl;

*[I0CTAaHOBKA MCCJIEI0BATEIbCKON 3a1a4H;

*[IJTAHUPOBAHUE PEILIECHUS 3a/1a4H;

*[I0CTPOEHUE MOJETICH;

*BBIJIBI)KEHUE TUIIOTES;

e3KCIIEpUMEHTAIbHAs IPOBEPKa FMIIOTE3;

*aHAJIN3 JaHHBIX HKCIIEPUMEHTOB UM HAOJIIOACHUN;

¢ pOopMyJIMPOBAaHUE BBHIBOJOB.

[Tocnennue roapl y ydamuxcs HaONMr0aeTCsl HU3Kass MOTUBALMS U3YYEHUS! €CTECTBEHHO-HAYUHBIX

JUCLHMIUIMH U, KaK CIE€JCTBHE, TaJIcHHE KadyecTBAa 00pa30BaHMsL.

B ocHOBY 00pa3oBaTenbHOM MPOTPaMMBI 3aJI0’)KEHO IPUMEHEeHHE (P POBHIX 1a00paToOpuid.
TemaTuka MMPEATIOKCHHBIX SKCIICPUMEHTOB, KOJJMYCCTBCHHBIX OIIBITOB COOTBECTCTBYCT CTPYKTYPEC
pUMEpPHOI 00pazoBaTENbHOMN MPOrpaMMbI  TIO XUMHH, conepxkanuto denepaabHOrO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHJAAPTa CPEAHETO (IMOJHOT0) 00IIero 00pa3oBaHuUs.
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O01mas xapakTepucTuKa Kypca

[Ipenmer «XuMus» BXOAUT B COCTaB IpeaMeTHOW oOnactu «EcTecTBO3HAHUE» M COCTOUT M3
CIIETYIOIIUX Pa3/IeoB:

1. Meroapl HAy4HOTO MMO3HAHUSI.

2. Opranuyeckasi XuMusl.

3. O0miast XuMusl.

4. Heopranuueckasi Xumusi.

5. Poib xuMuu B )KU3HU YEJIOBEKA.

Uzyuenue mpeamera «XuUMHUS» MOXKET ObITh OpraHM30BaHO HA YPOBHE CpeAHero (IOJHOTO)
o0mero oOpa3oBaHus B cAeAYOMUX (HopMax yaeOHOH AeATEITHHOCTH.

1. Xumuueckuii sxcnepumenm siBAsICTCS 00513aTEIbHON COCTABHOM YacThIO KaXKJIOTO U3 Pa3zesioB

JAHHOM IPOrPaMMBl.
Bupl XUMHUYECKOTrO DKCIIEPUMEHTA!

e JICMOHCTPAIIMOHHBIM SKCIIEPUMEHT MTpEeIHA3HAUCH IS WILTIOCTPAIMH N3y4aeMOro MaTepuara;
® [PAKTUYECCKHE 3aHATHS M JIAOOPATOPHBIC OMBITHI (POPMUPYIOT Y OOYUAIONIMXCS MPAKTHUECKUE
yMeHusi 0e30macHOro oOpalieHusi C peakTUBAMH W INPUOOpaMH, yMEHHUs OO0pamiathCs ¢
XUMHUYECKOHN MOCYI0ON U TaOOPaTOPHBIM 000PYIOBAaHHEM, MCIIOIH30BATh IPHOOPETEHHBIC 3HAHMS
U yMEHHUS B HCCICIOBATEIbCKOW JCATEIBHOCTH W TOBCEIHEBHON JXM3HU il OE30M1aCHOTO
oOpamieHns ¢ BeIEeCTBAMU U MaTepUaIaMu.
2. IIpoexmuas desamenbHocnb 00YUYAIOMIUXCS BKIIOYACT:

1) paboTy ¢ HCTOYHHKAMH XUMHUYECKON HH(pOpMaIum;
2) aHanmuTHYeCKUEe 0030pbI MHQOPMAIIMKA TIO0 PEIICHHIO ONPENEIEHHBIX HAyYHBIX,

TEXHOJIOTUYECKUX, IPAKTUYECKUX NPOOIIEM;

3) oBIageHNE OCHOBAMU XUMHYECKOTO aHAJIH3a;
4) oBrasieHHE OCHOBAaMH HEOPTaHUYECKOTO M OPTaHUYECKOTO CHHTE3a.

Hannas OIl oGecneunBaeT CO3HATENBbHOE YCBOEHHE YYAIlUMHUCSA BaXKHEMIINX XUMHYECKHUX
3aKOHOB, TEOPUN U MOHATHI; (HOPMUPYET MPEACTABIECHUE O POJIM XUMHUU B Pa3BUTHH Pa3HOOOpa3HbIX
oTpaciae MpOU3BOJCTBA; 3HAKOMHUT C BELIECTBAMHU, OKPYKAIOUIMMU uesoBeKka. IIpu 3ToM ocCHOBHOE
BHUMAaHUE YJENAETCS CYIIHOCTH XMUMHMYECKMX PEaKIMi M METOJaM MX OCYILECTBICHMS, a TaKkKe
croco0am 3alUThl OKPYKaroIel cpeibl.

I[To cpaBHEHUIO C TPaJUIIMOHHBIM 0a30BbIM KypcoM xumuu B 10—11 kitaccax npeacraBieHHas
OIl npenycMmaTpuBaeT JUIIb HE3HAUUTEIbHOE NPEBBIINIEHWE YpOBHS (PAaKTUUYECKH IO BCEM pasieiiam,
0COOEHHO CBS3aHHBIM C OHOXMMMEH, HO OCHOBHOE BHHMAaHHE YAEISIETCS pPa3BUTHIO JIMYHOCTU
IIKOJbHUKA. Y4eOHBIH MaTepuasl OTOOpaH B COOTBETCTBMM C OJHOW M3 OCHOBHBIX 33/a4 Kypca —
(dopMHpOBaHUE LIEIOCTHOTO MOJAX0/a K M3YUEHHUIO OKpYyKarouled mpupoabl. Pemienue nanHoW 3anaun
peanu3yeTcs 4Yepe3 OpraHu3alfio UCCIIEI0BATENbCKOIO, TBOPUECKOTO TUIIA JEATEIIBHOCTH yJYalllUuXCsl Ha
YpOKax.

OIl mpemycmaTpuBaeT peaqu3alMio TIyOOKMX M TPOYHBIX MEKIPEIMETHBIX CBs3ed C
O6uonoruelt, skonorue, ¢pusnkoil. Ocoboe BHUMaHUE yIENAeTCs] OMOJIOTMYECKON POJNM XUMHUYECKHX
JJIEMEHTOB, WX COEAMHEHHWI, TmpoleccaMm, TMpoTEeKaloUMM B kUBOW mnpupone. IlogpoOHo
paccMaTpuBarOTCsl  paszaensl  pusmueckoi xumuu. Kak ycnoBue (HopMUpOBaHHMS ~ HAYYHOTO
MHUPOBO33PEHUSI  PACCMOTPEHBI  BONPOCHI UCTOPUM  XMMHUHM, HCTOpHUM (apmanuu. YcuieHa
TYMaHUCTHYECKasi HAPaBJICHHOCTh MPEAMETa MOBBIIIEHHE POJIM XUMUU B PELICHUH II100aTbHBIX
npoOjeM ueloBeYeCTBA, PALMOHAIBHOM HCIOJb30BAHUU MNPUPOAHBIX OOraTcTB, O0OOTaIEHUU
SHEPreTUYEeCKUX PecypcoB, 0OECIEUeHUH HACENIeHUs NMPOAYKTaMU IMUTAHMA, 3alIUTE OKpYKaro- Iei



CpeI[I:I oT 321I‘p$I3HCHI/IH. AKHCHTI/IpOBaHO BHHUMAHHUC Ha BOHpOC&X, CBA3AHHBIX C HpI/IK.HaI[HOI‘/JI
MEJIUIIMHOM, ITUTOJIOTUEH, TOKCUKOJIOTUEH, OXPAHOW MPUPOIBI.

Kypc xumumn 10 kiacca HauMHaeTcsl ¢ yriIyOJeHMs W pacIIMPEHUs 3HAHUH IO COBPEMEHHBIM
IpPEICTAaBICHUAM O CTPOCHMM aTOMa, IMPHUPOJE M CBOMCTBAX XHWMHUYECKOH CBSI3M, IO OCHOBaM
KOJINYECTBEHHBIX PAacyY€TOB B XMMHH, IO Ta30BbIM 3aKOHAM, I10 CIOcO0aM BBIPaXKEHUS KOHLEHTPALUH
pacTBOPOB, T. €. [I0 TEM T€MaM, COJEp>KaHUE KOTOPBIX ONpeAeiaeHo npeaMeTHeiMu TpeboBanusamu OI'OC
00OQ. Takoe Havano Kypca xumuHd B 10 kmacce oOBACHICTCS TEM, YTO U3yUYE€HHUE OPTaHUYECKOW XHMHUH
MOXET OBITh YCIEIIHbIM TOJBKO B TOM cCllyyae, e€ciu Oa3upyercs Ha 3HAHMSX, KOTOpbIE ydaluecs
npuoOpenu mpu U3ydeHuu oOImieil u HeopraHmdeckoil xummun B 8—9 knaccax. Pasmen «Opranndeckas
XuMus» B Kypce 10 kacca BKIIIOYAaeT yriayOJlE€HHOE M3Y4YEHHUE YIIIEBOJOPOJIOB, MX (DYHKIMOHAIBHBIX H
O YHKIIMOHAIBHBIX POU3BOIHBIX, KUCIOPOACOACPKAIINX COSTUHEHHH (IO KUPOB BKIIOUUTEIHHO), a
Takke aMuHOB. Oco0oe BHUMAaHME YJENAETCS B3aUMHOMY BJIMSIHUIO aTOMOB B MOJIEKYJAxX, BOIIPOCAM,
CBSA3aHHBIM C MEXaHU3MaMH XUMHYECKHMX pEaKLuil, pacKpbIBaeTCs B3aWMOCBS3b MEX]Y CBOMCTBAMHU
BELIECTB U UX CTPOCHUEM.

B 11 xiacce yuaimuecss Npoao/KalOT HM3y4EHHE OPraHMYECKOM XMMMHM, MpPU 3TOM BHUMaHUE
yIEeseTCsl BEIeCTBaM, MMEIOIIMM Ba)XHOE OMOJIOrMYECKOe 3HA4YEeHME: YrieBoJaM, aMMHOKHUCIOTaM U
OeskaM, TeTepOLUKINYECKIM COEIMHEHUSIM U HYKJIEMHOBBIM KucaoTaM. Pasnen «Opranudeckas XuMusi»
3aBepuIaeTCs N3Y4YeHHUEM CUHTETUYECKHX BHICOKOMOJIEKYIISIPHBIX COEIUHEHUI.

Crenyromuii pa3aen kypca xumun 11 ximacca mocBsméH 0000IeHNT0, YTIYOJICHHIO H PACITHPEHHIO
3HaHUS 1o oOmell xumuu. [longpoOHO H3ydarOTCs cienyroLIMe BONPOCHl OOHIEH XUMHH: OCHOBHBIE
3aKOHOMEPHOCTH MPOTEKAHHUsI XUMUYECKUX MIPOLIECCOB, B TOM UYHCJE 3JIEKTPOIN3, KOPPO3HsI METAJUIOB U
CIUIaBOB, CMOCOOBI 3amuThl OT Koppo3uu. Kypc 11 kmacca 3aBepmiaercs HM3y4eHHEM OCHOB
HEeopraHuyeckoi xuMuu. PaccmarpuBaroTcs BOIPOChl CTPOSHUS U CBOMCTB HEOPIaHUYECKUX BEIECTB.

[Mpennaraemass OIl mpemycMaTpuBaeT yriayOnE€HHOE WM3y4YE€HUE BAKHEHIIUX TEOPHH U 3aKOHOB
XUMHHU, TPUMEHEHUS TMOJYyYCHHBIX YYallUMHCS 3HAHUHA U1 OOBSICHEHWS MHOTO000pa3vs XUMHUYECKUX
sBICHUNA. YueOHbId mpeamer «Xumus» (GOpMHUPYET TPENCTaBICHUS IIKOJIBHUKOB O HAyYHO
00OCHOBAHHBIX MpaBUJIaX U HOPMax MCIOJIb30BAHUS BEILECTB, IPUMEHEHUS JICKAPCTBEHHBIX, OBITOBBIX U
MHBIX XUMHAYECKUX MTPENAPATOB. Y CUIIEHA IPUKIIAIHAS HAIIPABJIEHHOCTb Kypca XUMHH.

OaHUM 13 OCHOBHBIX IPHUHIIMIIOB MOCTPOEHUS MPOTPAMMBI SIBIISIETCS JOCTYMHOCTD MJIAHUPYEMOIO
00bEMa 3HaHUN. YeneHo OoJblIoe BHUMaHME XUMHUYECKOMY JKCIIEPHUMEHTY KaK OCHOBHOMY METOAY
(bopMHpOBaHUS HAYYHOTO MUPOBO33peHUs yuaiuxcs. [1o1xoapl, 3a0KeHHbIE B CO/IepKaHUe TPOrpaMMBbl
Kypca yriyOonéHHoro wusydeHuss xumud B 10—11 Meamko-OuMosormueckux Kiaccax, CO37aroT
HEOOXO/UMBIE YCIOBUS sl CHCTEMHOIO YCBOGHHS YYalllUMHCS OCHOB HayKu, Ui oOecredeHus
Pa3BUBAIOIIETO U BOCIUTHIBAIOLIETO BO3JEHCTBHS OOY4EHHUS Ha JIMYHOCTH ydamierocs. dopmupyemsble
3HaHUS JIOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOEXKAECHUH HIKOJIbHMKA, LIEHTPAIBHBIM SIPOM €ro Hay4HOI'o
MHUPOBO33PEHUS.

B xypce opraHnyeckoil XMMHM HaXOAUT OTPaKEHHUE Ba)KHEWIAsl UJesl COBPEMEHHOM XUMUU U
3aBUCHUMOCTH CBOMCTB BEIECTB OT JJIEKTPOHHOTO M IPOCTPAHCTBEHHOIO CTPOECHMSI MOJIEKYII,
B3aMMOCBS3M OPraHMYECKMX M HEOPraHMYECKHX BEIIECTB PA3IMUHBIX KiIaccoB. B mporpamme Haunum
OTpa’keHHE BONPOCHI, Kacarolhecs MEXaHW3MOB XMMHYECKHUX peakiuil. PaccmarpuBarorcs Haumbosee
pacnpocTpaHEHHBIE, XOPOIIO H3y4YEHHbIE M JOCTYNHbIE IS MOHH- MaHHUS paJuKalbHble U HOHHBIE
MeXaHu3Mbl peakiuui. Ha npumepe opraHn4ecKux COSIUHEHNN U3 Pa3JIMYHbIX KJIACCOB pACCMaTpPUBACTCA
SBJIEHUE ONTUYECKOW u3oMepuH. bosblnoe BHUMaHHE YAENSETCS YCTAHOBJICHHUIO TI'€HETHYECKOMH
B3aMMOCBS3M MEXIy KilacCcaMu OpraHMYecKHUX BelIecTB. 3ajauda Kypca XuMuu 11 kiacca — BBISIBUTH
oluiye MoAaxXoAbl K HM3YyYEHUI0 HEOPraHWYEeCKMX W OpPraHMYeCKHX BEIeCTB, OO0OOMIUTh U YIIIyOWUTb



TEOPETUYECKHE 3HAHMS YYallUXCsl, COBEPLIEHCTBOBaTh YMEHHUE pellaTh pacuETHBIE 3aJaud pa3IMYHBIX
TUnoB. bonee riybokoe moHMMaHue CYyTH MEPHOAMYHOCTH, XUMHUECKON CBSA3H U PA3IMYHBIX MEXaHU3MOB
e o0pa3oBaHHs, CTPOCHHUS BEIIECTBA, HJIEMEHTOB XMMHUYECKOH KHHETUKM U TEPMOJMHAMUKU HAET
BO3MOXHOCTh OOOOIIEHHOTO MOAXOAAa K HM3YyYEHHIO OOIIMX CBOMCTB METAIJIOB M HEMETAJUIOB, HX
COCIMHEHU.

B ocnoBy nannoit OIl nonoxeHn mpuHIMN pa3BuBaroiiero odydenus. [Iporpamma onmpaercs
Ha Marepual, W3y4YeHHbIH B 8—9 Kilaccax, IO3TOMY HEKOTOpbIE TEMbI Kypca pPaccMaTpUBAaOTCS
MOBTOPHO, HO YK€ Ha 0oJjiee BHICOKOM TEOPETHUYECKOM ypOoBHE. Takoi MOAXO0/ MO3BOJIAET YIIAyOlIsiTh U
pa3BUBaTh IOHATHE O BEIIECTBE M XMMHUYECKOM IIpOLIECCE, 3aKpEIUIATh MPOMAEHHBIM MaTepuan B
AKTUBHOM MaMSITH ydalluxcs, a TAKXKE COXPAHATh IPEEMCTBEHHOCTD B IIPOLIECCE O0YUEHMS.

Kypc paccuntan Ha 140 gacos: 2 yaca B Hezento, 10 kimace — 70 wacoB u 11 kiacc — 70 yacos.

IInanupyemMble pe3yjbTaThl:
JINYHOCTHBIE Pe3yJIbTAThI
OOyuaromuiicst HOTYIUT BO3MOXKHOCTD I (HOPMUPOBAHUS CIEAYIONIMX JIMYHOCTHBIX Y'Y /1

* OCO3HaBaTh CBOIO IPAKIAHCKYIO MJACHTUYHOCTh, MATPUOTU3M, YBAKEHHE K CBOEMY
HapoAy, OTBETCTBEHHOCTH nepena PoanHoli, ropocts 3a Heé,

*  0OCO3HAaHHO ()OPMHUPOBATH M OTCTAMBATH CBOIO TPAKIAHCKYIO MO3WIUIO KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO O0IIECTBA;
e (opMHUpPOBATh CBOE MHPOBO33pPEHHE, COOTBETCTBYIOILIEE  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKHY;
e HEMPEPHIBHO PA3BUBATH B c€0€ TOTOBHOCTh U CITIOCOOHOCTH K CAMOCTOSITEILHOM,
TBOPYECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
e COTPYIHHYATh CO CBEPCTHHKAMH M B3pOCIBIMU B 00pa30BaTEeNbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATENLCKOM U MTPOSKTHOM NEeITEIbHOCTH;
e (opmHpoBaTh CO3HATEIbHOE OTHOILIEHWE K HENPEPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIIHON PO eCcCHOHATEHON U 00IIIECTBEHHOM JESTEIHHOCTH,
e OCYUIECTBJIATh OCO3HAaHHBIM BbIOOp Oynymeld npodeccud UM BO3MOXKHOCTEH
peann3anuy COOCTBEHHBIX )KU3HEHHBIX TIJIAHOB;

e (opMHpOBaTh 3KOJIOTMYECKOE MBIIUIEHUE, MPUOOPECTH OIBIT 3KOJOr0-HaIPaBIEHHON
JeATEIbHOCTH.

MeTanpeameTHble pe3yJibTaThl

Peeviamusnvie

OO0yyaromuiics MOJIy4UT BO3ZMOXKHOCTD 7151 GOPMUPOBAHUS CIIEIYIOMINUX PEryISaTUBHBIX Y Y/

e BBIBIATH U (OPMYIHPOBATH YUEOHYIO MTPOOIEMY;

e  ONpeAcnATh LENM JEATEIbHOCTM U  COCTaBIATh €€ IUIaH, KOHTPOJIMpOBaTb |
KOPPEKTUPOBATh JEATEIBHOCTD;

e  BBHIOMpaTh yCIEIIHbIE CTPATerMH B pa3jIMYHBIX CUTYalMAX; OCO3HABAaTh MPUYUHBI CBOETO
ycIiexa WM HeycIexa, HaXOAUTh CIIOCOObI BBIXO/Ia U3 CUTYAIMH HEYCIeXa;



*  TPOIYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM IEATEIHHOCTH,
YUUTHIBATh MO3ULIUU APYTUX YIACTHUKOB JESATEIBHOCTH, 3 (HEKTUBHO pa3pemiaTb KOHPIUKTHI.
Iloznasamenvhoie

OOyuaronuiicss MOJXYYUT BO3MOXKHOCTH Ui (OPMHUPOBAHUS CIEAYIOUINX I103HABATEIbHBIX
YV I:

e OCYUIECTBIIATh IOUCK pa3IMYHBIX aJTOPUTMOB pEIICHUs MPAKTUYECKUX 3ajad,
MPUMEHSITh Pa3JIMYHbIC METO/IbI TTO3HAHNUS,
® OCYUIIECTBIIATH CaMOCTOSITENIbHYI0  MH(OPMAIIMOHHO-TI03HABATEIbHYIO
NEeSTEIbHOCTh, BKJIIOYAass YMEHHE OPUCHTHPOBATHCS B  PA3IMYHBIX  UCTOYHHKAX
uH(pOpMAIINK, KPUTUYCCKU OIEHUBATh M WHTEPIPETHPOBATh MH(OPMAINIO, TOTYy4aeMYH W3
Pa3IMYHBIX UCTOYHUKOB;
* WCIIOJIb30BaTh CpeAcTBa MH(GOPMAIMOHHBIX UM KOMMYHHMKAIIMOHHBIX TEXHOJOTUI
(MKT) B pemieHWM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX ¥ OPTaHMU3AIMOHHBIX 3a7a4 C
coOrofeHreM TpeboBaHUi 0€30MacHOCTH;
® CTPOUTH JIOTHYECKHE PACCYKICHHS, (OPMYIUPOBATH YMO3AKIIOYCHHUS HA OCHOBE
BBISIBJICHHBIX PUYUHHO-CJICICTBEHHBIX CBS3CH;
e CO37aBaTh MOJIENHN W3y9aeMBIX  OOBCKTOB, BBIJICTISTH B
HUX  CYIICCTBCHHBIC XapaKTEPUCTUKH, TPEOOPA30BBIBATH MO/ICIIH;
e peoOpa3oBbIBaTh WH(GOPMAIIUIO W3 OJHOTO BHJA B JPYroi; BEIOMpATh yIOOHYIO
dbopMy ukcanuy u peacTaBICHus] HHPOPMAIIHH;
e BIAJACTh METOJIAMHU TIO03HABATEIHHOW pPEQUIEKCHH KaK OCO3HAHHS COBEPIIAECMBIX
JEHCTBUI M MBICIIUTEIBHBIX MPOIIECCOB, MX PE3YIbTATOB U OCHOBAHWH, TPAHMI] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX [MO3HABATENBHBIX 33/1a4 U CPEJICTB UX TOCTUKEHUSI.

Hpe}lMeTHbIe pe3yJbTaThbl

OO0yyaromuiicss Hay4uTCS:

® JCClIeaoBaTh CBOICTBa HCOPTaHNYCCKUX U OPraHN4YCCKUX BCUICCTB, 00BSACHSITH 3aKOHOMCPHOCTHU
MPOTCKAHUA XUMHYCCKUX peaKuHﬁ, MMPOrHO3NPOBATE BO3MOKHOCTh UX OCYHICCTBIICHUA,
® BBIJBUTATh TUIOTE3HI HA OCHOBE 3HAHMIA O COCTaBE, CTPOCHUH BEIIECTBA U OCHOBHBIX
XUMHYECKHX 3aKOHAX, TPOBEPSITHh UX IKCIEPUMEHTAIBHO, GOPMYITUPYS 1IeNIb UCCIIETOBAHMUS;
® BJIAJICTH METOdJaMU CaMOCTOATCIIBHOTO IJIaHUPOBAHUA u IIPOBCACHUA XUMHWYCCKHUX
HKCIIEPUMEHTOB C COOJIOJIEHUEM MpaBWJl O€30MacHOM pabOTHI C BEIIECTBAMU M JIAOOPATOPHBIM
o0opynoBaHueM;
®  OIUCHIBATh, AHATM3UPOBATH M OI[CHUBATH JIOCTOBEPHOCTH MOJTYYSHHOTO PE3yIbTaTa,;
® MPOTHO3UPOBATH, AHATM3UPOBATH U OLIEHUBATH C TIO3UIIMH SKOJIOTHUECKON O6e30MacHOCTH
MOCNEACTBHSI OBITOBOM M TMPOU3BOJCTBEHHOH [EATENIHHOCTH YEIOBEKa, CBS3aHHOW C mepepaboTKOiM
BEIIIECTB.
OO0yJaronuiics MOJIY4YUT BO3ZMOKHOCTh HAYUUTHCS:
®  CaMOCTOATENTHHO (POPMHUPOBATH CUCTEMY COOCTBEHHBIX 3HAHHUI 00 OOMNX XUMHUECKHX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX;
® POTHO3UPOBATH CBOMCTBA BEUIECTB HA OCHOBE UX CTPOCHHSI,
®  ICIIOJIB30BATh MOJYYCHHBIC 3HAHUS B OBITY;
® T[OHUMATh U OOBACHATH POJIH XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIINX B MPUPOJIE;
® [UIAHUPOBATH M OCYIIECTBISITh YI€OHbIE XHMHUECKHE IKCIIEPHUMEHTHI.



TemaTuueckoe INIAHUPOBAHUE Kypca 10 kinacca

No HcnoJsib3oBanne
n/n Jdara Tema 3aHATHA IeneBas ycTaHOBKA Ilinanupyemblie pe3yJibTaThl oGopy10BaHust
MeToab! HAYYHOTO MO3HAHUS — 2 yaca
1-2 XuMHI4gecKoe MO3HaHUE U €T0 METOMbI. | 3HAThH METOIBI HAy4YHOTO JlabopaTopHBIE BeCHI,
N Ymers  (opMmynmpoBaTh  THIIOTE3Y,
BBoaHbI HHCTPYKTaX. MO3HAHUS. INonumats ; HarpeBaTeIbHast
N pa3pabaTbeIBaTh TUTaH e
JlabopaTopHsrii OIIBIT Nel B3alMOCBS3b METOJIOB Hay4HOT'O . IIMTKa
9KCTIEPUMEHTAIBHOM MIPOBEPKH.
«OKCTIepUMEHTalIbHasl IIpOBepKa MO3HAHUSL.
Ymers MHTEPIIPETHPOBATh
THIIOTE3HI. OmnpenencHue Ymerpb pasnu4ath
pe3yabTaThl 3KCIEPUMEHTAIBHOTO
COJIepKaHusl KapOOHaTa KalbLHs TEOPETHYECKHE u
UCCIIeIOBaHusA,  (OPMYIHPOBATH
9KCHEPUMEHTAIBHBIE  METObI
B Pa3INYHBIX OOBEKTAX» P s BBIBOJIBI
HCCIEOBaHNS
Oprannyeckas xumus — 68 yacon
3-5 KauectBenHOE ompenenenue | PeammzoBats IUIaH YMeTp OKCIEPHMEHTANbHO JOKa3blBaTh | JlaT4mk TemrepaTypsl
yriepojia, BOIOpOJa U XJIOpa B | 3KCIIEPUMEHTAIbHON MIPOBEPKH 3JIEMEHTHBIN coCTaB UCCIICAyeMOI'0 | TepMOIapHBIH,
OpPTraHUYECKUX BEIIIeCTBaX. | TUIOTE3HI, HUHTEPIPETUPOBATH BEIIECTBA HA OCHOBAaHMM KadEeCTBEHHBIX | CHHPTOBKA
Ilpakmuueckasn paboma Nel | pe3ynbTarhbl SKCIIEPUMEHTAIILHOTO peakuuii
«Onpeoenenue KauecmeenHo20 | VICCIEIOBAHUS Ka4eCTBEHHOTO
cocmaea 0p2aHUYecKo2o | COCTaBa BELIECTBA
seujecmear.
6-8 Omnpenenenue MoJieKy sipHOH| HayuuTs pemiaTs 3a1aum Ha ompesieieHne | YMeTh pemaTh 3a/1aud Ha ONpe/ieieHue
(hopmyibt HpeneasHoro| MONEKyIIpHOU GpopMynsl YB no MOJIEKYJIsIpHOH GopMmysl YB 1o npoaykram
YTIEBOIOPO/IA. MPOJyKTaM CTOpPaHusl U MacCOBOH JIOJIH CTOpaHUs U MacCCOBOH JIOJIM 3JIEMEHTA.

Ilpakxmuueckas padoma No2
«Pewenue 3a0au na onpeoenenue
MonekyaapHou gopmynvt YBy

OJICMCHTA.




9-10 ITonyuenue 3TuIEHA U U3YUECHHUE €TO 3Hath cBo¥cTBa OTHiIeHA. [lodyduTh| YMETh MONy4aTh THICH JACTHUApaTarueit Hartuuk pH, cnuptoBka
CBOMCTB. STHUIICH JerupaTanuei 9TAaHOJIA, | 3TAHOJA, HKCIEPUMEHTAIBEHO
Jla6opatopHblit ombIT Ne2 9KCIEPUMEHTAIBHO JI0Ka3aTh | JOKa3bIBaTh IMPUHAIEKHOCTh 3TUJIECHA K
«B3anMozeiicTBIe dTHICHA ¢ pacTBOpoM HPHHAIICKHOCTD STHJICHA K| HENmpeIeIbHBIM COeIUHEHUAM
IepMaHraHaTa Kaus» HETIPEIEIbHBIM COCTMHEHHAM.
11-12 ITonmyuyenue anermneHa u usyderue ero | Ilomyuuts aleTUsIeH KapOMIHBIM | 3HAaTh  CBOWCTBAa  aleTUIICHA. YMETh Hatuux pH
CBOICTB. CHOC060M, OKCIIEPUMEHTAJIBHO HO0Ka3aThb OJIy4aTh AlCTUIICH Kap6I/I,ZlHBIM
JlabopatopHsrit onbIT N3 IPHHANJICIKHOCTD ancTHICHA K| cmocobowm, JKCHEPUMEHTANBHO
«B3anMoelicTBHe anieTHIICHA C HENPEICIbHBIM COCAUHCHUAM. JIOKa3bIBATh
pacTBOPOM IIEpMaHTaHaTa KA NPUHA/IEKHOCTh ALETHICHA K
HeTpeieIbHbIM COCTUHEHUSIM
13-14 Bensoun u ero coicTaa. HcerenoBath B3auMOIeiicTBIE OeH30Ma ¢ | 3HATh CBOMcTBa OeH301a. YMeTh 00bsacHATs | lllTatus ¢ npobupkamu
Jlabopatopubiii  ombIT Ned  «M3ydeHHE| GpoMHOI BOAOI B pacTBOPOM pe3yIbTaThl SKCIIEPUMEHTA.
CBOJCTB OeH3071a» IIEpMaHraHaTa Kajus.
15-16 B3anmocBsi3b yriieBogopoioB. CocTraBHUTh ypaBHEHUS M0 IIETTOYKaM 3Hath cBOMCTBAa VB, pemraTh pacyeTHbIe
Ilpakmuueckaa paboma Ne 4 «Peuwienue| TIpEeBpaIlEHUH, PELINTE 331241 Ha 3aJjauyl 110 YPaBHEHHSM PEaKIUi U yMETh
3a0au na ceovicmeéa YB u ux XHMHYECKHE cBOMCTBa YB. COCTaBJIATh YPABHEHUS 10 [IEMTOYKaM
63aUMOCEA3b OpY2 C OpPY2oM» MIpEBPALLEHUI.
17-18 HccnenoBanue ¢busnueckux Omnpenenuth TeMmepaTypbl KHIEHHS | 3HATh (huzmgeckue CBOMCTBa Jatuuku Temnepartypsl,
cBoOlcTB crmptoB. JlabopaTopHbIii CIMPTOB, NPUHAJICKANINX K OAHOMY | mpelelIbHBIX OJHOATOMHBIX CIIUPTOB. Oamst
OIBIT Ne5 «CpaBHeHUe FOMOJIOTHYECKOMY  psity.  OOBSCHHUTH Hayuutecst omnpeaensats Temmneparypbl KOMGHHHMpOBaHHas
TeMmmepaTypbl KUNEHUS 3aBUCHUMOCTb CBOWCTB CHOHPTOB OT HX | rpnenus CIHPTOB, naboparopHas
OJIHOATOMHBIX CITHPTOBY. XUMHUHCECKOTO CTPOCHHAL. MIPUHAIIEKAIIX K OJTHOMY
JlabopaTopHsrii ONBIT No6 FOMOJIOTUYECKOMY PSIY.
«CpaBHEHHE TeMIIepaTyp KHUIICHUS OOBSICHATD  3aBUCHMOCTh  TEMIIEPATYpPbI
n3omepoBy». JlaGopaTopHBI ONBIT KUIIEHUs CIHPTOB OT 4YHCJIa aTOMOB
Ne7 «3yuenue HCTIapEHUs yriepoga B MOJEKYyJe, OT CTPOCHUs
OpPraHMYECKHX BEIECTB YIJIEPOTHOTO CKeNeTa JJIsl H30MEPOB.
20-21 ®dusnyeckue cBONCTBA U30MEPOB W3mepuTh U cpaBHUTH TEMIIEPATYPY YMeTh u3MepsATh U CpaBHUBAThL TeMIiepaTypy | TemmeparypHsblil
CITPTOB. KUIIEHHs] U30MEPHBIX CITUPTOB. KHUIIEHHs] U30MEPHBIX CITUPTOB. JaTulK, ecuaHast
Oans.

Ilpakmuueckasn paboma Ne 5

«Ceoiicmea uzomepoe»




22-23

XHUMHUYECKHE CBOMCTBA CIIUPTOB.

CpaBHHTBE CKOPOCTH OKUCIICHHS CTUPTOB

3HaTh XUMHUYECKHE CBOHCTBA CIIMPTOB. Y METh

JlaTauk onTHYeCKOM

Pa3INIHOTO CTPOCHHUS. OTIPECTSATH CKOPOCTH OKHCIICHHS CIIHPTOB TUTOTHOCTH.
IlIpaxmuueckas paboma Ne 6 N
JIATYMKOM ONITHYECKOH TUNIOTHOCTH U
«OKucnenue cnupmoe»
aHAJIM3MUPOBATh rPpaKH 3aBUCUMOCTH
ONTHYECKOH IUIOTHOCTH OT BPEMEHH.

24-26 CBoifcTBa OJTHOATOMHBIX U [ToBTOPHUTH M 0OOOIINTH 3HAHHMS 110 TEME Jatunx pH
MHOTOaTOMHBIX CITHPTOB. «CrupTh» - pemaTh 331a41 ¥ COCTABIATH | YMETh PEIIaTh 337a4H U COCTABIAThH
IlIpakmuueckaa paboma Ne 7 YPaBHEHHS PEAKLHUI 10 LENOoYKaM YpaBHEHHUS peaklui 0 HENoYKaM
«Pewenue 3a0au no meme «Cnupmut» | IIpeBpalleHUN IIpeBpalCHUH.

27-28 CpaBHHTH KHCJIOTHBIC CBOHCTBA CIUPTOB, 3HATh XWUMHYECKHE CBOWCTBA (eHOIA. Hatunx pH
XuMuyecku BOICTB HOJIA.

€CKHe CBOUCTBA teno (EHOIIOB U UX MPOU3BOJHBIX Hayuurscs IKCTIIEPUMEHTAILHO
JlabopaTopHsiii ombiT Ne 9 CpPaBHUBATh KHCJIOTHBIE CBOMCTBA
«BnusiHME HUTPOrpyNN Ha KHUCIIOTHBIE BEIIECTB U OOBSACHATh HAOIIOfacMble
cBOHCTBa (peHOIa» pasnuuus

29-30 deHobL [ToBTOPUTH M 0OOOIINTH 3HAHHMS 110 TeME | YMETh peliaTh 3a1a4u U COCTaBIATh
Ilpakmuueckan paboma Ne 8 «®DeHoNb) - pemarh 3aJa4yd U COCTAaBIIATh| ypaBHEHUS PEaKIUil 0 HENoYKaM
«Pewenue 3a0au no meme «@Denonply | ypaBHEHHs PEAKIMH IO LEMOYKaM [IpEBPALLEHUH.

[IPEBPALLCHUM.

31-32 [omyuenue aJbJICTUIOB. Onpenenuts TemIoBoi 3¢ ¢ekT peaknun| 3HATH CIIOCOOHI MOYUCHUS ATbIETHIOB. [pubop TUTS
Jlabopatopusiit onbIT Ne 8 «TemmoBoit OKHCJICHHS TaHOJIa KUCIOPOA0M Bo3ayxa | HayuuThes onpeaensTeh TerioBoi 3ddekr OKHCJICHUS CITUPTa HaJl
3¢ (EKT peaknuu OKUCICHHUS ITAHOIa PeaKIMy OKHUCICHUS 3TaHOJIa KHUCIOPOAOM MEIHBIM

BO3lyXa KaTaju3aTopom,
BBICOKOTEMIIEpaTypPHbIH
JIaT4YnK
33-34 . DKCIIepUMEHTAIHFHO CPaBHUTH 3HaTh (QU3MUYECKUE CBOWCTBA KapOOHOBBIX | JlaT4mk TemmepaTypbl
duznyeckue cBoiicTBa KapOOHOBBIX .
TeMIIepaTypsl TUTaBJICHUS KHCIOT. HayduTbcs 5SKCIEPUMEHTAIBHO | TEPMOPE3UCTOPHBIN
KHCTIOT. KapOOHOBBIX KHCIOT M OOBSICHUTH CpaBHMBaThb  TEMIIEpaTypbl  IUIABJICHUS
Jlaboparopssrit onbiT Ne 10 3aBUCHMOCTb TeMIIEpaTyp KapOOHOBBIX ~ KHCIOT M  OOBSCHATH
«CpaBHeHHE TeMIepaTyp IUIaBieHus| IIABICHHS KapOOHOBBIX KHCIIOT OT HaOmonaemple  paznuums.  Omnpenenurts
YlC- i MPAHC- H30MEPOBY. MX XUMHYECKOTO CTPOCHUS TEeMIepaTyphl IJIABJICHUS CTEapUHOBOM MU
TlaGopaTopriit omerr Ne 11 NaJbMHUTHHOBOH  KHUCIIOT; yCTaHOBI/ITI:.:
MOXHO JIM  HCHOJNB30BaTh  JIAHHBIHA
«OmnpeneneHre TeMneparypsl IUIaBJICHHUS]
. N nokasaTteiab ISl UASHTU(QHUKALUH ITHX
CTEapHUHOBOW U MAJTbMUTHHOBOH KHCIIOT
KHCJIOT
35-36 XuMH4ecKkne CBOWCTBa KapOOHOBBIX OnpenenuTs 1eKTPONpoBOJHOCTS U pH 3HaTh XMMHYECKHe CBOMCTBA KapOoHOBBIX | JlaTumk pH, narumk

KHUCJIOT.

JlaGoparopusrit ombiT Ne 12

((OHpCILeJ'ICHI/IC SJICKTPOIIPOBOAHOCTH

pacTBopa YKCYCHOM KHCIOThI. OOBSICHUTH
3aBUCHUMOCTb KUCJIOTHBIX CBOMCTB
KapOOHOBBIX KHCIIOT OT HX XUMHYECKOTO

KHACJIOT. VIHTeprpeTHpoBaTh pPe3yNbTaThI
u3MepeHuii pH u snexTponpoBoaHOCTH
pacTBOpoB, JenaTh BBIBOJBI O CHIE

3JIEKTPONPOBOHOCTH




u pH pactBOpa yKCyCHOM KHMCIIOTBI.
JlabopaTtopubrii  ombIT  Ne 13
«M3yyeHne cuiBl  OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

JlabopaTopusrii ombiT Ne 14
«OmnpeneneHre KOHCTaHT AUCCOLUAINT
OpraHMYeCKUX KUCIIOT»

ctpoenusi. OnpenenuTs U CPaBHUTD
KOHCTAHTHI TUCCOIMAIINN OPTaHIIECKIX
KHCIIOT.

UCCIEIYEMbIX JIEKTPOINTOB, B YaCTHOCTH
0 cmine KapOOHOBBIX KHCIOT. YMETh
paccuuThIBaTh CTENEHb AUCCOLMALMU IO
JITAaHHBIM M3MEpPEHHH.

37-38 OTnenbHBIC IPEACTaBUTEN KapOOHOBEIX | 3aKpenmuTh  3HaHUS O  cBoiictBax | M3mepute pH  BblmaHHBIX — pacTtBOpoB | JaTumk pH
kucnor. JlaGopartopHsiii omsiT Ne 15 OTJAENBHBIX Npe/ICTaBUTENeH | OPraHMYecKUX KUCIOT, Ha OCHOBaHUH
«Pacro3HaBaHme pacTtBopoB| KapOOHOBBIX KHCJIOT. OOBSACHUTD | TOTyYEHHBIX pe3yIBTaTOB
OPraHHYCCKUX KHCIOTY. 3aBUCHMOCTD uX CBOWCTB OT | uAeHTH(GHUIUPOBATH OeH301iHY10,
XMMHUUYECKOTO CTPOCHHSI. CAJTUIWIIOBYIO U IIABEJIEBYIO KUCIOTHI
39-40 CBoiicTBa OpraHUYECKUX KUCIOT. [oBTOpUTH M 00OOIINTE 3HAHUS IO TEME
YMeTs pemars 3a1aui U COCTaBIISATh
Ilpakmuueckan paoboma Ne 9 «Pewmenue| «KapOoHOBBIE KUCIOTB» - pelIaTh 3aJaul N
. ypaBHEHHS PeaklMi 10 HernoyKam
3a0au no meme «Kapbonoswie U COCTaBIISITh ypaBHeHHiI peakuui o e ——
Kuciomaol» LIETI0YKaM MPEBPAIICHHH.
41-- CroxHble 3¢upbl. CBOCTBA CIIOKHBIX [oayunTh 3KCIIEpUMEHTAJbHBIE aHHBIE | 3HATh CBOMCTBA CIOKHBIX 3(DUPOB. Jatuux pH
42 3¢ upoB. o 3aBucumoctd pH pactBopa mienouyn oT | OOBSICHITH HANPABICHHOCTh PEAKIIUN
JlaGopatopssiii onbiT Ne 16 «llleounoi BPEMEHH B MpoLECCe  THAPOIM3a | THAPONH3A CIOXHBIX 9QUPOB B KUCIOH U
THIPOIIN3 STHIALIETATAY CIIOYHOTO ddupa. IIEeJI0YHOH cpenax.
43 Kupsl 1 MblLIa. Uccnenosats n3menenue pH MbUIbHOTO 3Hatk cBOMCTBA MbLIA. [IpOBOIUTE Hatuuk pH
JlabopaTopusrii ombiT Ne 17 «Brustaue pacTBOpa IpH 100aBICHUH coleil Kalblus | uccnenoBanus pH MBIIEHOTO pacTBOpa 1
MKECTKOM BOJIbI HA MBLIOY» WJIN MarHusi. aHAJIM3MPOBATh BIIMSHUE KECTKOW BOJBI HA
MBLIO.
44- O06o6menne o Teme C 1OMOIIbI0 MUHUMAJILHOTO KOJIMYECTBA | 3aKpeNuTh 3HAHUS XUMHUECKHX CBOHCTB ITaTuB ¢ mpobupkamu,
45 «Kucnopozaconepxamue opraHiIeckKie | peareHTOB ONPENSIUTh COACPKIMOE KHCJIOPOACOEP)KUINX COCTUHEHUH. 3HATh | CIIUPTOBKA
COCIMHEHUS BBIJJAHHBIX B POOMPKAX BEIIECTB. KaueCTBEHHbIC PEaKI[MH Ha OPraHN4YeCKUe
Ilpakmuueckan paboma Ne 10 BCIICCTBA.
«Hoenmugpukayusn
opzanuuecKux coeounenuil,
46- XUMHYECKHE CBOMCTBA TIIFOKO3bI U [TpoBecTH peakMy OKUCICHUS TIIIOKO3b! | 3parTh XUMHYECKHE CBOMCTBA TIIOKO3BL. lITaTuB ¢ npobupkamu,
47 M caxapo3bl aMMHAYHBIM PaCTBOPOM CIMPTOBKA

caxapo3bl.
Ilpakmuueckasn paooma Ne 11
«Cpagnenue xumuueckux ceolicme

2JIIOKO03bl U caxapo3sl)»

okcuzaa cepedpa, caienaTh BEIBOJBI.
[TpoBecTH peakiuo rIOKO3bI C
TUIPOKCUIOM MEITH

‘YMeTh NPOBOAUTE PEAKLIUN OKUCIEHUS
[JIFOKO3BI 110 albJAECTUAHOM IpyIIIE,
3aIUCHIBATh YPAaBHEHMsI PEAKIINH,
CPaBHUBATh CBOMCTBA IIIOKO3bI M CaXapo3bl.
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ITonmucaxapupl.

CaoticTBa kpaxmaia. JlabopaTopHblii
onbIT Ne 18 «KauecTBeHHas peakius Ha
Kpaxmaimn»

ITpoBecTr KauECTBEHHYIO PEAKIHIO HA
Kpaxmall C pacTBOPOM Hoja.

3HaTh CBOWCTBa KpaxMara. Ymets
MIOATBEPKIATh CBOMCTBA
JKCIIEPUMEHTAIIBHO.

[ltaTus ¢ mpodupkamu

49-50 O6o6merne o TeMe «VIIeBOIED [ToBTOPHTH M 00OOIINTE 3HAHUS IO TEME VMETh pelliaTh 3874 i COCTABIATS
«YTIeBoasl» - pemaTh 3aJjauu u N
IlIpakmuueckasn paboma Ne 12 Pewenue N YPaBHEHHUA PCAKUUH 110 LECTIOYKaM
COCTaBJIATh YPABHEHUs peaKIui Mo .
3a0au no meme «Y2negoowv1» LeMOYKaM MpeBpamIeHHil. NIpEBpaIICHHH.
51-52 Awmunsl. CBOICTBa IpeJeNbHBIX aMUHOB. | M3yunts  cBoMcTBa  mpeAelbHBIX 3HaTh OCHOBHBIE cBoiicTBa Hatuux pH
JlabopaTopubrnii omeir Ne 19 aMHUHOB, CpaBHUBATh CBOWCTBA MpeaeIbHBIX aMHHOB. YmeTs
«CpaBHeHne OCHOBHBIX aMHUHOB CO CBOHCTBAMH aMMHaKa OOBSCHATH PE3YNbTaTHl H3MEpPEHHS
CBOMCTB aMMHaKa u pH pacTBOpOB aMMHaka |
MeTHJIaMHHa» IpeeabHBIX AaMHHOB
53 CpoifcTBa apoMaTH4YECKHX aMHUHOB. W3y4uTh OCHOBHBIE CBOWCTBA aHUJIMHA. 3HaTh CBOMCTBA apOMATHYECKUX aMUHOB. Hartuuk pH
Jlabopatopubrii  omeiIT  Ne 20 OOBACHUTDH pe3yibTaThl u3Mepenus pH YMeTh CpaBHUBATH CBOMCTBA
«/I3ydeHne  OCHOBHBIX  CBOWCTB pacTBOpoB coneit aMMOHWUS, apOMaTHIECKUX W TpeAeTbHBIX aMHHOB CO
QHWJIITHAY TpeJeTbHBIX U apOMaTHIECKUX aMITHOB CBOMCTBAMH aMMHaKa
54-55 AmuHokuciotel. CBolcTBa DKCHEpUMEHTANbHO ompenenauts pH 3HaThb CBOMCTBAa AMHHOKHCIOT. Hatuuk pH, naTuuk
AMHHOKHCIIOT. pacTBOpoB aMHHOKHCIIOT. YMeTs  OOBSCHATH 3aBHCHMOCTD AIEKTPOIPOBOJHOCTH
JlaGoparopubiit  omeir  Ne 21 HccnenoaTh B3aUMO/ICHCTBHE CBOMCTB ~ aMHHOKHMCJIOT ~OT HX
«Omnpenenenue cpenbl AMHHOKHUCIIOT C COEIUHEHUSIMU MEIU CTPOCHHUA
PacTBOPOB aMHHOKHCIIOT. u LUHKA. Ha OCHOBaHHU
JlabopaTopHbIii ombIT Ne HOJIyI€HHBIX
22 «KucnorHele cBoiicTBa 9KCIEPUMEHTAIBHBIX JTAHHBIX
AMHHOKHCIIOT» YCTaHOBHUTH 3aBHCHMOCTH  KHCIIOTHO-
OCHOBHBIX CBOWCTB aMHHOKHCIIOT OT HX
XUMHYECKOTO CTPOCHUS
56-57 benku. CpoticTBa 6€7KOB. IIpoBectu neHatypauuu. PactBopa 6enka | 3uate  cBoiictBa  OenkoB,  BiuusHue | CrnupToBKa
JlabopaTopHsrii oneiT Ne 23 OJ AeMCTBUEM TEMIIEPATYPHI U COJIEH (akTOpOB, BBI3BIBAIOIINX JCHATYPALHIO.
«Jlenarypanus Geka. TSDKEIBIX METAJUIOB, KAYeCTBCHHBIC YMeTb IpOBOJUTE KaYeCTBEHHBIC PEAKIIHU
JlabopaTopusrii ombiT Ne 24 peakuuy Ha Oenky. Ha OenKy.
«Ocaxnaenne 0emKa COIIMHA TSKEIIBIX
METAJUIOBY.
JlaGopartopusrit onbiT Ne 25 «I[BeTHBIE
peaxnuu Ha OeKm»
58-59 O6o0menne mo TeMe «Azorcoaepkamue | [ToBToputh M 0000IUTH 3HAHHUA TIO YMeTh pemaTh 3a1a94 U COCTABJIATh

OpraHUYeCcKnue COCANHEHUS
Ilpakmuueckaa paboma Ne 13

TeMe «A30TCOAEpKAIIUE COEIUHEHUSD)
- pewiarb 3ajadyd U COCTaBJIATH

YpaBHEHHSI PEaKIHH 110 IeIoYKaM
IpeBpalCHUN.




«Pewenue 3a0au no meme
«A3zomcoodeporcanjue coeOunHeHun»

YpaBHEHHsS pEaknuid MO IEHoYKaM
MIPEBPALLEHUH.

60 buonoruuecku akTUBHBIE BEIIECTBA. W3yuuts neiicTBUE aMuIIa3bl CIIOHBI HA 3HaTh cBOiicTBa (hepMeHTOB. [IpoBOAHNTE
DepMEHTBL. Kpaxmal, IeTuIporeHa3bl HA METHJIOBBIH | OIBITHI U @aHAIN3UPOBATH PE3YJILTATHI. [ItaTus ¢
Hpaxmuueckan  paboma  Ne 14 cHHUH, KaTajasbl HA CPOKCHUI BOIOPOAA. npoOUpKaMH, CTYIKa C
«/deiicmeue pepmenmos na paznuunvie MIECTUKOM
seujecmea»
61-62 buronornuecku akTHBHBIC BEIECTBA. OrnpenenauTs pacCTBOPUMOCTD BBIIAHHBIX .
3HATh COCTaB M CBOHCTBA HEKOTOPBIX
JlekapcTBa. JIEKapCTBEHHBIX MIPEMAPATOB B BOAE U
JIEKapCTBEHHBIX IIpenaparos. IIpoBoauTs
Ilpakxmuueckas paboma Ne 15 «Ananu3z | CIUPTE, BIUAHNE TEMIICPATYPhI HA
OTIBITHI M aHAJIM3UPOBATH PE3YJIbTATHI
JIeKapCmeeHHbIX NPEenapamoe pacTBOpEHHE.
63-64 [Monumepsl. MccnenoBanue cBOiCTB 3HaTh COCTaB, CTPOCHHE 1 CBOHCTBA Hayuntbes 9KCTIIEPUMEHTAILHO Jarduk Temmneparypsbl
I1acTMacc. CUHTETHYECKUX ITOTUMEPOB. OIIPENEIATD KOJINYECTBEHHBIE (TepmonapHbIit)
JlabGopaTopHsiii ombiT Ne 26 XapaKTCpUCTHKH HOJUMEPOB,
«OnpeneneHue TeMrneparyp pa3MardeHus XapaKTCPU3yIOmux nx
TIOJTHMEPOB» JKCIIIyaTallMOHHEIE CBOWCTBA, B
YaCTHOCTHU TEMIIEPATYPhl pPa3MArdeHUs
65- 66 [ToBTOPUTH M 0OOOIINTH 3HAHMUS 1O KypCY | YMETh peliaTh pacueTHbIC 3a/1auu U
O0o001IeHre 3HaHUi 0 Kypey OpPraHUYeCcKOl XUMHH: pelIaTh COCTaBJIATh YPaBHEHUS PEaKLU MO
opranndeckoi xumun. IIpakmuueckas | pa3nudHbIC pacUETHHIC 331241 U LETI0YKaM MpeBpPaICHAN.
paooma Ne 16 «Pewenue 3a0ay no COCTaBIISITh YPAaBHEHUS PEaKIIHA 1O
OP2aAHUYECKOU XUMUU» LernoYKaM NpeBpalieHui.
67-68 HUrorosast arrecranus
69-70 AHanu3 pe3ynbTaTOB UTOTOBOM

arrecranui. [lonBeneHre UTOTOB 3a IO,

JlaGopaTopHBIX ONBITOB — 25
IIpakTnyeckux pador — 16




TemaTnueckoe mianuposanue Kypca 11 kiacca

Ne Jara Tema 3aHsATHS LeneBasi ycrTaHOBKa IInanupyemble pe3yJbTaThl Hcnonb3oBanue

n/n o0opynoBaHus

O0was xumus — 56 yaca

1-2 BBozHBIIT HHCTPYKTAX. Onpenenurs CKOPOCTh XUMUYECKON Ymers 9KCIIEPUMEHTAIBHBIM JlaTunk onTHYecKOU
CKOpOCTh XUMHYECKOM PEaKITHHY. peaKIuu. MyTeM  ONpENesiTh  CKOPOCTh IUIOTHOCTH
Ilpaxmuueckas padoma Ne 1 XMUMHYECKON pEAKIHH.

«IKchepumenmanvroe onpedenenue
CKOPOCHU XUMUYECKOU PeaKyuuy.
3-4 C . OKCIIepUMEHTAIBHO ONPENCTIHTD HOPSAKA 3HaTh 3aBHCUMOCTD CKOPOCTH PEaKIHU MarsuTHas MeIaika
KOPOCTh XHMHYECKOH peakuuu. 3aBUCHMOCTh .
CKOPOCTH XUMHUYECKOW peaKkiuu OT  KOHICHTpPAllUM  pearrpyromunx
CKOPOCTH PEaKL{X OT KOHIICHTPALM! B— VMeTh HomyuaTh
PCATHPYIOTIHX BCIICCTB. KUHETHYCCKHE JaHHbIC u
Ilpakxmuueckas paboma Ne 2 UHTEPIPETUPOBATh ux JUIs
«IKcnepumenmansroe onpedenenue OINIPEACJICHUsT  TMOPSJAKOB  CKOPOCTH
NOPAOKOG CKOPOCHU XUMUYECKOU PeaKyuuy. peakiuu

5-6 5 W3y4uTh 3aBUCEMOCTH CKOPOCTH 3HaTh 3aBHCHMOCTh CKOPOCTH DPEaKLUH JlaTayK ONTHYECKOI
CKopoCTb XMMUECKOH peakUnu. 3aBUCUMOCT | yy\yeckoid peakiyii OT KOHLEHTPALHH OT KOHILIEHTPAIlUM pEAareHTOB. YMETh IJIOTHOCTH
CKOPOCTH PCAKIMK OT KOHIICHTPANH pEareHTos. NONy4aTh ~ KUHETHYECKHE  JaHHBIE,
pearupyromnx BeIeCTB. HHTEPIIPETUPOBATh HX U CTpOUTH
Hpaxmuueckas paboma Ne 3 «Onpedenenue rpajukn _ SABHCHMOCTH — H3MCHCHHA
6UO0A KUHEMUYECKO20 YPACHEHUS) ONTHYCCKOH [IJI0THOCTH or

KOHILICHTPALIHH.

7-8 Ckopoctb XUMHYECKOH peaKuu. [IpUMEHUTH  SMIUPUYECKOE  MPaBMIO | 3HATh 3aBHCHMOCTB CKOPOCTH peakuuu OoT | TepMOpe3HCTOpHBIN
3aBUCHMOCTh ~ CKOPOCTHM  pEakUuu  OT Banr-T'opda u ypaBHeHue AppeHumyca | TemIepaTyphl. Ymers NoJjy4yaTh | JATYUK
temnepatypsl. IIpakmuueckas padoma Ne JUIsl OTIPEZIEICHUs] CKOPOCTH XUMHUYECKOW | KMHETHYECKHE JlaHHBIE U | TemIepaTypsl,

4 «Dkcnepumenmanvnoe onpedenenue peakLuy IpHu pa3INyHOi TeMIiepaType HHTEpPIPETUPOBAaTh WX sl  pacyéra | MarHHTHAs MEIIajKa,
memnepamypHozo KkoIhpuyuenma kod¢pdunmenta Bant-T'ohpda wm sHeprum | Gans

cKkopocmu peakyuu u IHepeuu aKTHBAIMU KOMOMHHUpPOBaHHAs
aKmueayuuy» naboparopHas

9-10 CKOpOCTh XUMHUYECKOH pPeaKLuH. HayunThes peraTh pacyeTHbIC 3a1a4H 110 VYMeTh pelarh pacueTHbIC 3aJa4yd M0 TeMe

Ilpaxmuueckas padboma Ne 5 «Peuwrenue
pacuemuuix 3a0au no meme «Ckopocmao
XUMUYECKOU peaKkyuu»

TEME ((CKOpOCTI) XUMHUYICCKOMN peakuum».

((CKOpOCTI: XAMHUYCCKOM peaKkunm».




11-12

TemnoBoit a¢dexr peakunu. JlabopaTopHbIit
OTIBIT

Nel «OmpeneneHue TEIIOTH PEAKIAN
HEeWTpann3anum»

C nOMOII[BIO 3KCTIEPUMEHTAIBHOIO METOAA
OIPENIeNUTh TEIUIOTY PeaKIiu
HEUTpaIu3aluy a30THOM KUCIIOTHI C
TUIPOKCUAOM HaTpUs

YMeTb NpOBOJUTE IKCIIEPHUMEHTAIbHBIE
N3MEPEHNUS U aHAIN3UPOBATH PE3YIIBTATHI
OTIBITA.

Jlatunk Temneparypbl

13-14 Pewenve 3anay Ha TeroBoit addekt peakuun. | Perats 3amaun Ha TEIIIOBOM dp ekt .
YMeTh pemarth 3aaui Ha TerIoBor 3 et
peaKIum.
peaxuuu.
15-16 [TpumennTs Ha mpakTuke 3akoH ['ecca. 3HaTh 3aK0H ['ecca. YMeTh IPUMEHATH €T0 JlaTuuk TeMmepaTypebl.
3akon I'.N.I'ecca. Ha IpaKTHKe.
Ilpakmuueckas padoma Ne 6 «3axon I'ecca»
17-18 Pemenue 3ana4u Ha 3akoH ['ecca. Pemats 3agaun Ha 3akoH ['ecca. YMmeTs pelath 3a1a4n Ha 3aKoH ['ecca.
19-20 OOpaTUMOCTh XUMUYECKUX PEAKIIHH. HUccnenoBaTh n3MEHEHHE ONTHYECKON JlaTunk onTudeckon
3HaTb C1I0COOB! CMEIIEHHUS XUMHIECKOTO
XUMHYECKOE PABHOBECHE. IUIOTHOCTH OKPAIIEHHOTO pacTBOpa B IUTOTHOCTH.
. paBHOBeECHS. YMETh IKCIIEPUMEHTAIBHBIM
JlabopaTopusrii ombiT Ne 2 «BrmstHue 3aBUCHUMOCTH OT BBEJICHUA B
MYTEM ONPECNSATh BIUSIHUE KOHLIEHTPALMN
KOHIIEHTPAIIMU BEIIECTB HA CMELIEHUE PEAKIHUOHHYIO CMECh HCXOHOI'O
Ha CMElIeHHe XUMHYECKOTO paBHOBECHSI.
XMMHUYECKOIO PABHOBECHSD) BCINCCTBA WK TIPOAYKTA PCAKINH.
21-22 O0paTuMOCTh XUMHYCCKUX PEaKIIUi. Uccnenosats n3amenenne pH pactBopa Jatunx pH
. YMeTh 3KCIepUMEHTATBHBIM IIyTEM
XUMHYIECKOE paBHOBECHE. YKCYCHOM KHCIIOTHI IPH BBE/ICHHUU B
. OIIPEAEIATh BIMSHUE BBEACHUS
JlabopaTopusrii onbiT Ne 3 «BrusiHue CUCTEeMY aleTaTa HaTpus.
OJTHOMMEHHBIX NOHOB Ha CMELICHHE
OJTHOMMEHHBIX MOHOB Ha CMELICHHE
XMMHUYECKOTO PAaBHOBECHS.
XMMHUYECKOTO PABHOBECHS»
23-24 Xumudaeckoe paBHoBecue. Ilpakmuueckasn
HayuauTbes pemiate pa3inyHble 3a1a4d 110 YMeTs pemars 3aJauu Mo TeMe
paooma Ne 7 «Pewrenue 3a0au no meme
TeMe «XHUMHUYECKOe PAaBHOBECHEY. «XUMHUYECKOE PaBHOBECHEY.
«Xumuueckoe pasnosecue»
25-26 PactBopsl, pacTBoprMOCTh. PacTBOpeHune OOBSICHUTD TEIIOBbIC 3¢ dexTsl, | 3HATh, KAKKE MPOIECCHI MPOTEKAIOT MPU Tepmope3ucTopHbIi
Kak (U3UKOXUMHYECKUI npotecc. COIPOBOXK/AIOIINE PACTBOPEHHUE BEILIECTB pacTBOPEHUM BELIECTB. JIATYMK TEMIIEPaTyphl
Jlabopatopubrii  ombiT Ne 4 «TerutoBoit
YMeTh 3KCHEPUMEHTAIBLHO OIpPEACIUTD
3¢ dexT pacTBOpEHHS BEIIECTB B BOCH N
TEII0BOM s dexT pacTBOpEHUs
HEOPraHWYECKHX  BEIIECTB:  CEpHOM
KHCJIOTBI, THAPOKCHU/IA HATPHS U HUTpATa
AMMOHUS
27-28 PactBopsl, pacTBOPUMOCTb. OKCHepuMeHTaIBEHO ONpENIeTINTh | YMETh HCIIOJIb30BaTh TIOHSITHE Tepmope3ncTopHbIH
Jlaboparopuelii onbIT Ne 5 «M3ydenue 3aBUCHMOCTb pacTBOPUMOCTH | «PacTBOPUMOCTB»  JUIS  ONpE/eNICHHS JIaTYUK TEMIIepaTyphl,
3aBUCHMOCTH PAacTBOPHMOCTH BELIECTBA HEOpraHMYEeCKUX BEIIECTB OT | HACBILIEHHBIX u HEHACBHIIIIEHHBIX ANIEKTPOIUINTKA U3
OT TeMIepaTypbI» TEMIIEPaTyphbl pacTBOpOB. YMETb OOBSICHSTH BIHSHHUE KOMILIEKTa




Pa3INIHbIX (baKTOpOB Ha paCTBOPHUMOCTb
BCIIICCTB

KOMOHHHUPOBAHHOM
nabopaTopHoil baHu

29-30 [ToBTOopuTh W 0000IMUTE 3HAHHUS O YmeTsb OTIpeNeNiTh KOHIICHTpanuio | JlaTInKu ONTHIECKOH
pacTBOpax, CIo cobax BBIPAKCHUS OKpAIICHHBIX HOHOB IUIOTHOCTH 525 HM H
PactBopBI, pacTBOPUMOCTB. ux cocTaBa, MOJISIpHOI (DOTOKOITOPHMETPHUECKIM METOIOM 470 HM,
doToKoI0pUMETPUIECKOE orpezieneHne KOHILIEHTpalu PacTBOPEHHOTO CHEeKTPOhOTOMETD,
KOHIICHTpAallMd paCTBOPCHHOIO BEIICCTBA. BCIICCTBA BECBI
JlaboparopHsiit OTIBIT Ne 6 n1abopaTopHsIe,
«JKCIepUMEHTaIbHOE orpeJesieHue OropeTka,
KOHILICHTPAIllMM HOHOB MEIHW B BBIAAHHOM aBTOMAaTHUYECKas
pacTBope» MHKPOITUIIETKA
o6bpémom  100-1000
MKIT
31-32 Kpucramnoruapatsl. Onpenenuts  TEIJIOBOW  IPQEKT 3HaTh CBOICTBAa KPHUCTAIUIOTHIPATOB, TepMope3ucTopHBIi
JlaGopaTopHslii ombiT Ne 7 peakuun o0pazoBaHus 0COOCHHOCTH nx 00pazoBaHusL. JATYHK
«OnpeneneHne TEII0BOTO 3¢ ekra| KPUCTAUIOTHAPATOB U3 0€3BOAHBIX HayuuTbcss  ompenenstb — TEIUIOBOM TeMIlepaTyphl,
06pazoBaHus KPHUCTAIUIOTHIPATOB w3 | comei ekt peaxuu o0pa3oBaHUA MarHuTHas
0E3BOIHEIX COJIEH» KPUCTAJUIOTHIPATOB W3  OE3BOIHBIX MeIIaKa,
coJeit nab0paTOPHBIC BECHI
33-34 PactBopsl. PactBopumocTs. JlaGopaTopHsiii OmnpenenuTs TEIIOTY OCAXACHUS CyabdaTa | YMETh ONPEeNsITh TEIUIOTY OCAKICHUS Tarunk
ombIT Ne 8 «Ompe/iesieHie TeIIoThI 6apust U pacCUUTaTh TEMJIOTY €ro cynbhaTa 6apusi U pacCUMTBIBATH TEIJIOTY
pacTBOpeHHsi Cylbara Gapus». pacTBOpEHUSL. €ro pacTBOPEHMUS. TEMICPATYPH
35-36 PactBoprr. PactBopumocts. Ilpaxkmuueckas
paoma Mo 8 «Pewenue 3adau no meme HayunTbes pemats pacueTHbIE 3a/1a9H 110 YMeTh penrath pacueTHbIe 331a41 110 TeMe
«Pacmeopui. Pacmeopumocmuy teme «PacTBopbl. PacTBOprMOCTBY. «PactBOpEI. PacTBOpHMOCTE.
37-38 Iporece 3IEKTPOJIUTHUCCKOM Omnpenenuts U3MECHEHHE Ymerhb OOBSICHATH ¢busnko- Jatuunk
nmucconmaruy. JlabopaTopHsrit onsIT Ne 9 3JIEKTPOIPOBOJIHOCTH IIPU PACTBOPEHUU XMMHMYECKHE OCHOBBI IIPOLECCOB, 3JIEKTPONPOBOJIHOCT
«3aBHCUMOCTh 3JIEKTPOIIPOBOAHOCTH ra3000pa3HoOTO XJIOPOBOAOPOIa B MPOTEKAIOMNX TPH  JUCCOLHNALNH u
pacTBOpa OT pacTBOPHUTEILS» Pa3JINuHBIX PACTBOPHUTEIISX. AIIEKTPOJIUTOB.
39-40 CrerneHb AIEKTPOIUTHYECKOH UCCOIHAIIH. PazButh  mpexacrtaBieHuss 0  creneHu| Ha  OCHOBaHMM — BKCIepUMEHTaJbHOrO | JlaTumk
CuIIbHEIE " [NIEISE 9JIEKTPOJIUTHL. | BJIEKTPOJIUTHUECKON AUCCOLHALINH. U3MEPECHUS 9JICKTPONPOBOJHOCTH | JJICKTPONPOBOJHOCT
Jlabopartopusrit oreiT Ne 10 [oBTOpUTH B 00OOUINTE 3HAHKS O CHIBHBIX | PACTBOPOB  ONPEACHUTDH, SBISIOTCA JH | H
«CunbHbIe U craOble SIEKTPOIUTHDY U cIa0BIX 3JEKTPOJINTAX BBIIAHHBIC ~ BCIECTBA  CHJIBHBIMH MM
CITa0BIMH 3JIEKTPOIUTAMHU
41-42 Honnoe mnpomssenenne BoAbl. Bomopoamsiii | OOBSACHUTH BIUAHHE Pa3sIMYHEIX (PAKTOPOB| 3HATH NMOHATHE «HMOHHOE IIPOU3BEICHHUE Hatuuk pH

rnokasateib pactsopa pH.
Jlabopatopusrii onbIT Ne 11 «3aBHCHMOCTB

Ha BOZ[OpOILHLIﬁ NoKa3aTeJjib pacTBOpa

BOJBD». YmeTn CpaBHMBATh U O0OBACHATH
3aBUCUMOCTb pH pacTBOpa oT




KOHLEHTPAIM{i HOHOB BOJIOPOJIA OT CTENEHH KOHLEHTpalMu cinaboi ¥ CHIbHOM
pa3baBiieHHs ~ CHIBHOTO  HM  c€i1aboro KUCIIOT
SJIEKTPOJIATAY
43-44 Tuoponms comneit. Wzmeputs pH pacTBOpOB coielt, I3y4nuTh X | 3HATHh KaKHe COJIHM MOJBEPraroTCs Hatunx pH
Ilpakmuueckasn paﬁoma N 9 «OnpeOeJleHue HAIIpaBJICHHOCTh M CTEIICHb TMPOJIN3a. TUAPOIN3Y. VMeTh COCTaBIATH YPaBHCHUA
pH pacmeopog coneii» TUApOJM3a colied. YMeTh u3Mepats pH
pPacTBOPOB COJIEH,
45-46 Tunponus coment. VCTaHOBHUTE CTENEHD BIMSHUS TEMIIEPATYPBI | YMeTh COCTABNIATH YPABHEHUS THAPOIIH3A Jatunx pH
JlabopatopHsiii oIt Ne 12 «Brmstane Ha TUAPOJIN3 COJIN. CoJIei. YMeTh yCTaHABINBATh CTEIICHb
TEMIIEpaTyphl Ha CTENIEHb TUAPOJIN3a COJICH) BIIMSTHHSL TEMITEPATyPHl Ha THIPOIIA3 COIIH.
47-48 KonnykromeTpudeckoe u [ToBTopuTh ¥ 0000UIMTHE 3HAHUS OO0 YMmetb OTIpeIeTIsATh koHueHTpanuto | Jatuuk pH, nmatuuk
HOTEHIIHOMETPUUIECKOE THTPOBAHHUE. ANIEKTPOJINTAX, INEKTPOIUTUIECKON CJIa0BIX KHMCJIOT B OKpPAIIEHHBIX PacTBOPaX | 3JEKTPOIPOBOJHOCT
Hpakmuueckaa  padoma Ne 10 IUCCOIMAIINYN,  PEaKk[uiX  HOHHOTO METOJaMH  KOHAYKTOMETPUYECKOTO U | W, MarHATHas
«IKcnepumenmanshoe  onpedenenue oOMeHa, BOIOPOTHOM TTOKa3aTele MTOTEHIIMOMETPUYECKOTO THTPOBAHUS MelIanka, OmropeTka,
KOHUenmpayuu  uoHoe medu 6 4BTOMaTH4CCKad
GbLOAHHOM PACMEOPEN MHKpOIHIICTKA
MIEPEMEHHOTO
oobema Ha 100—
1000 Mk
49-50 KonnykromeTrprdeckuit METOx [MoBToputs W 000OIHUTH 3HAHUSA O YMeTh TpUMEHSATh METOJ TPSMOHN Jatunx
OIIpeCICHNS KOHILICHTPALMA BElICCTBa. (hU3UKOXUMHYECKUX OCHOBax KOHAYKTOMETPUH I ONpeAeTICHUS JIIEKTPOIPOBOIHOCT
. MIPOIIECCOB MPOTEKAIOIINX npu KOHICHTpAIMM  XJIOpUJAa HATpUsi B u
JlaGopatopHslit onbIT Ne 13 po ’ P t P HeHTpaxL pr P
- JIICCOLIUALINH AIIEKTPOJIUTOB. BOJIHOM PacTBOpe
«IIpsmOe KOHAYKTOMETPHIECKOE ONMPENCTEHHE | 11y ropprrr, MeTox TpsMOi
KOHICHTPALHH COJIM B pacTBOPE» KOHJIYKTOMETPHH  JUIS  OIIpEeZesIeHUs
KOHLEHTpAllMM  XJOpWAa HaTpusi B
BOJIHOM PacTBOpe
51 Komnounneie pactBopsl. JlJabopaTopHsrii onbiT | MccinenoBaTh  ONTHYECKHE  CBOWCTBA 3HaTh MOHATHE «KOJUIOUIHBIC PACTBOPED. TypOuaumeTp
Ne 14 «OnTrueckue cBOMCTBA KOJUIOMIHBIX KOJUIOMJHBIX  PacTBOpoB. OOBACHHUTH 3HaTh CBOMCTBA KOJUIOMIHBIX PacTBOPOB. (DaT4UK ONTHYECKOM
pacTBOpOB» HabogaemMoe CBeTOopaccerBaHue, YMers CpaBHHBAThH CBOHCTBa MYyTHOCTH)
SbdekT KOJUIOWJHBIX ¥ MCTHHHBIX pacTBOPOB,
Dapanes—THEATS KOJUTOMTHBIX pacTBOpOB u
rpy0OINCTIEPCHBIX CHCTEM
52 Koarymsus. Koarynupytomee neictsue W3yuuTh KOarynmpyroiee 1eHCTBHE 3HATh OHATHE «KOATYIIAUS. TypOunumerp
JJIEKTPOJIHUTOB. Pa3IMYHBIX HOHOB Ha I'MPO30JIb [loBTOpHTE 1  0GOBWMTS 3HAHMA O (IaTYMK ONITHYECKOM
JIaGopartopusrit onbiT Ne 15 «Koarynupyromiee runpokenna xenesa (I11). JUCIIEPCHBIX  CUCTEMAax,  KOJUIOWIHBIX MYTHOCTH),
JeHCTBUE PA3IMYHBIX HOHOBY» pacTBopax, ux arperaTuBHOM SJICKTpUICCKast

yCTOMUUBOCTH

IUTUTKA, OIOPETKH




53 OKHCITUTEIbHO-BOCCTAHOBUTEIHBIC PEAKLIUH. Ha ocHoBanuu anamu3a usmeHenus pH [ToBToputh © 000OIWIUTH 3HAHHSA 00 Hatuuk pH
TaGopatoprsii omsir No 16 «Vamenenne pHp | YCTAHOBHTE HapaBlIeHHOCTb OKHCITUTEIBHO-BOCCTAHOBUTEIIBHBIX
XOJIe OKHCIHTETbHO-BOCCTAHOBHTE B HEIX NPOTEKaHMs U3y4aeMBbIX peaknuaX, BAKHEHIINX OKHCIUTENAX U
peaKii OKHCJIUTEJbHO-  BOCCTAHOBHUTENIBHBIX BOCCTaHOBUTEJISIX. Ymers
TIPOLIECCOB Npe/ACKa3plBaTh ~ COCTaB  HPOJYKTOB
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuit
54-55 OKHCIIMTENEHO-BOCCTAHOBHUTEIIHBIE PEAKIIHH. Pemiath pa3iuyHble BHIBI 331aHMM [0 TeMe | YMETh pellaTh pa3iudHble BHABI 3aJaHUil
Ipakmuueckas paboma Ne 11 «Pewenue «OBP». no Teme «OBP».
3adanuii no meme «OBP»
56 XuMIYeCKre HCTOYHUKH TOKA. AKKyMYIATOPHL. | V3ydnTh mpomecc paboTHI CBHHIIOBOTO 3HaTh TIPUHITUITEL paboThI Jatumnk
Ha6opaToprH71 onbIT Ne 17 «Padota AKKYMYJIATOpAa, NNOHUMaThb, KakKue XUMHUYCCKUX HCTOYHHUKOB TOKa. HalpsKECHU,
CBHHI[OBOTO aKKyMYJIITOPa» peakuuy MPOTEKAIOT MPU €ro 3apsiKe Ymerb OOBACHSTH MPOLIECCHI, HUCTOYHHK [HTAHUS
U paspsiaKe NpOTEeKAIOMe NpU  3apiike | 71a00paTOPHBIH
paspsiiKe aKKyMyJISITOPOB
Heoprannueckas xumusi — 10 yacon
57 lanorensl 1 ux coepunenus. JlabopatopHbii | TIpoaHanu3upoBaTh COBMT PaBHOBECHS 3HaTh CBOMCTBA ralOreHOB. Y MeTh JaT4uk onTHdecKoi
ombiT Ne 18 «CBolicTBa OPOMHOMN BOIBI» peakiuu  OGpomMa ¢ BOAOW  mpH AHAIN3UPOBATH U OOBICHATH PE3YIILTATHI IIIOTHOCTH
JNOOaBIICHUH MIETOYH (KHCIOTHI). IKCIICPUMCHTA.
58 TanorenoBogopoasl. Conu Ha ocHOBaHMM MOTy4YEHHBIX JaHHBIX YMETh
[IpoBecTH KOHAYKTOMETPUYESCKUE Hatunk
rajJoreHOBOJOPOIHBIX KUCIIOT. CpaBHMBaThb  PAacCTBOPUMOCTb  XJIOPHJA,
. W3MEpEHHMs M Ha OCHOBAHUH TIOJTYYCHHBIX . 3JIEKTPOIIPOBOTHOCT
Ha60paT0pHLIH omerr Ne 19 JaHHBIX CPAaBHUTH PACTBOPUMOCTD 6pOMHHa 1 HoanAa Cepe6pa. U MarHuTHasa
«CpaBHHUTEJIBHOE OIPE/IENICHNE PACTBOPUMOCTH 9
XJopuna, OpoMuna u Hoauzaa cepedpa. Melrajika
raJIOTeHUIOB cepebpay
59 CepHas KUCIIOTa U €€ COJU. IToBTopuTs © O00OOIINTH 3HAaHUSA O YmMmets 0OBSCHATH 0COOEHHOCTH JaTtauk
TaGopatopHsiit ot Ne 20 CBOMCTBAaX CEpPHOM KHCIOTHI, €¢ COJIAX. NPOTEKAaHHUsI PEeaKUUH HeHTpalu3alun 3JIEKTPOIPOBOTHOCT
HccnenoBaTh OCOOGHHOCTH MNPOTEKAHUS MEXAY PacTBOpaMH CEpPHOHW KHCIOTHI U u MarHUTHast
«BsammoneticTeHe ruapokcuia bapus ¢ cepHOM peaxiuu HeiiTpanusanuu MEXIy | pacTBOpaMu rMApOKcHa Gapus Melnanka, 6loperka
KHCIO0TOM» pacTBopaMu  CepHOM  KHCIOTHI |
pacTBopaMu ruApoKcHaa bapusi.
60 Hemerasuibl.

Ilpakmuueckaa paooma Ne 12 «Pewenue
3ad0au no meme «Hememannovt»

Hayuutbcs pemath pa3iavuHble BUIbl 3a7ay
no teme «Hemeramabl».

yMeTL pemaTb pasmxmmﬂe BUJbI 3a1a4 I10
Teme «HemeTamib».




61 OueHNTh (CPaBHUTH) OOIIYIO )KECTKOCTH B 3HAaTh YTO TAKOE KECTKOCTh BOJBI U KAK €€ Jatunx
Kanbuuii u ero coenunenus. JXecTkocTb BOMBL. | yecreyemMbix 06pasiax BOJBL YCTPaHUTh. YMETh OIICHHBATh (CPABHUBATH) | 3JEKTPONPOBOIHOCTH
Ipaktrdeckas padora Ne 21 «Omenka oOeit 0OIIYIO )KECTKOCTh B HCCIEAYEMBIX
JKECTKOCTH BOJIBI» o0pasiax BOJBL
62 XKeneso, ero coiicTaa. [ToBroputh ¥ 000OIIUTH 3HAHHSA O YMeTb NpoBOJUTE MPOLIECC JlatTunk  naBieHus,
JlaGopaTopHblii ombIT No 22 CBOMCTBAX Kesesa. I/IUCCJIeﬂOBaTB 3JIEKTPOXUMHUYECKOM KOPPO3HH XKelle3a Ha JIaTYHUK KUCIIOPOAA
MpoLEecC NEKTPOXUMHUUECKOH KOPPO3nuu
«OKHuCJIeHUE Kee3a BO BIaKHOM BO3yXe» port p PP BO3IIYXE B J1aGOPATOPHLIX YCIIOBHAX.
JKelle3a Ha BO3AyXe.
63 OnpenenuTs coepkKaHue jKenes3a B YMeThb onpenenarts cofepikaHue xene3a B JaTunk onTuueckon
eneso, ero cBOHCTBA. IpeIoAkKEHHBIX 00pa31ax IPUPOAHOIL HpeIoAKeHHbIX 00paslax IPUPOAHOLL IJIOTHOCTH
Jlaboparopssrii onbiT Ne 23 Boabl. ITocTponTs rpaxyrnpOBOYHBIN BOJBL. YMETH CTPOUTH I'PayupOBOYHBII
«OnpeieNeH e CoNepKaHNs JKee3a B rpaduk 3aBUCUMOCTH ONTHYECKON rpaduk 3aBUCUMOCTH ONTHYECKON
NPHPOIHBIX BOJAX) IUIOTHOCTH OT KOHLIEHTpAIK IpuMecel B IUIOTHOCTHU OT KOHIIEHTpalluu IpuMeceit B
pacTBope. pacTBope.
64 MerTamisl. q v
ay4uThCAd pEIIATh PA3IMYHbIC  BHUIBI METb pelaTh Pa3IndHbIe BUIBI 3824 110
IIpakmuueckas paboma Ne 13 «Pewienue i p P A P p AL 33
3a/1a4 1o teme «MeTaimiby. TeMe «MeTasDy.
3a0au no meme «Memannoly
65 Ilpakmuueckaa padboma Ne 14 «Pewienue ITonyuuts 3ajaHHBIC BELIECTBA, 3HaTh KaUEeCTBEHHbIE PEaKLUU Ha KaTHOHBI IIraTus ¢
IKCREpUMEeHMaibHbIX 300ay no OIPENENNUTh KaYEeCTBEHHBIN COCTaB 1 aHUOHBI. YMETh JJOKa3bIBaTh npoOupKamMu
HeopzanuyuecKoil Xumuuy BBIJAHHBIX BEILECTB, ONPEAEIUTh KaKUe Ka4eCTBEHHBII COCTAB U ONPEIEIATh
BEIIleCTBA HaXOAATCS B MPOOHPKAX. BBIJJaHHBIC BEIIECTBA.
66 O6001eHe 3HaHKH 32 KypC XMMHUH. PellleHyE TECTOBBIX 3a/IaHMA, LIENOYEK VMeTh pelaTh TECTOBBIE 3a/1aHus,
MIPeBpaIeHUH, paCUeTHBIX 3a7a4 110 Kypcy [ETI0YKH MIPEeBPALCHUH, pacueTHBIE 3a/1a4H
XUMUH T10 Kypcy XHUMHUH
67 Hrorosast arrecranus
68 Awnanu3 uToroBoii pabotsl. Pazdop ommodoxk.
Poab XuMuu B KU3HM YesT0BeKa — 2 yaca
69 XuMusl B IOBCEIHEBHOM >XU3HU. Moromue u IToBTOPUTH M 06OOIINTE 3HAHUS O Ha OCHOBaHUHU aHaim3a Hatuux pH
gucTAMAEe cpeacTBa. JlabopaTOpHBIH OMBIT CBOMCTBaX OBEPXHOCTHO-AKTUBHBIX pe3yIbTaToB U3MEPEHUS pH

Ne 24 «HccnenoBanue pacTBOpOB
XO34MCTBEHHOTO U  TYaleTHOIO  MBLIA,

BeriecTB ([TIAB). O0BscHUTE MorOIIIEE
nerctsue [TAB. Hccnenosars pH

PacTBOPOB  Ppa3jIMYHBIX MOKOIIUX
CpCACTB CcAejaTb BbIBOJ 00 wux




CUHTCTUYCCKUX MOIOLIUX CPECACTB»

PacTBOPOB XO3UCTBEHHOTO U
TyaJIeTHOTO MbUIA, CHHTETUYECKUX
MOIOIIIUX CPEICTB.

IKCIUTYaTaIUOHHBIX
YMeTn OOBACHITH
nericteue ITAB

CBOMCTBaXx.
MOIOIIIEe

70

ITonBeneHue UTOTOB 3a TOI.

JlabopaTopHble onbITHI — 24
IIpakTnuyeckue padorsl - 14
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