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IIporpamma
Kypca BHEYPOUHOM JeSITEeIbHOCTH
«XuUMHYECKas MO3auKa »
10-11 xmace



IHosicuuTeanLHAA 3aNIHCKA.

Pabouas mporpamma BHEYpOUHOH IESTENBHOCTH 10 KypCy «XuMHuueckas mozanka » mil10-11
KJIacca COCTaBJIeHa B COOTBETCTBUU C:

e  MeToanYeCKMMH PEKOMEHIAIMSMHE IO CO3/IaHUI0 M (DYHKIIMOHHUPOBAHUIO IIEHTPOB IIU(PPOBOTO
oOpa3oBanus «lT-ky6» (yTBep:kIeHb! pacriopsbkeHueM MuHucTepeTBa pocsereHus Poceuiickoit
Ddeneparun ot 12 saBaps 2021 r Ne P-5);

e 3ampocoM Y4acTHMKOB 00pa30BaTENIbHOIO IPOIIECCa;

[Iporpamma 1o BHEYpOYHOM JIeATEILHOCTH IIpeIHa3HaYeHa 1 ooydaromuxcs 10-11 kimacca,
KENAIOINUX PACIIUPUTH CBOU 3HAHUS IO TAHHOMY TPEIMETY, TNIAHUPYIONUX B OyIyIIIeM CBS3aTh CBOIO
npodeccnoHanbHYIO 1eATEeIbHOCTh C XUMHUEH, JKeTaroIIUX C/IaBaTh SK3aMEH 10 XUMUHU.

Cpok peanu3aiuu nporpaMmmel — 2 roja, 684acos.

AKTYaJTbHOCTB TIPOTPAMMBI CBSI3aHA C HEOOXOIUMOCTHIO PEATU3AIINH KEIAHUS 00YyJatOIINXCs
IIKOJIBI O0JIee TITyOOKO M3ydYaTh XUMUIO. YYalIuMCsl, KOTOPBIE BBIOEPYT XUMHUIO B KQ4EeCTBE IK3aMEHaIIU-
OHHOT'O TIPeMETa, JOJKHBI UMETh HE TOJILKO 3HAaHUH B 00JIaCTH XMUMUU, HO U TIPAKTUYECKUE YMEHUS, U
HaBBIKH B IIPOBEICHUHM XUMUYECKOT0 SKCIIEPUMEHTA. 3aHATHUSI OPUECHTUPOBAHBI HA TIOBTOPEHUE, CUCTEMA-
TU3AIMIO U YTITYOJIEeHHOE H3yYeHUE Kypca XUMUU OCHOBHOM IIKOJIBI M TIOMOTYT 00y4aromuMmcs B opMu-
POBAaHUM 3HAHUU U YMEHHUH 10 JAHHOMY IPEIMETY.

B ocHoBe peannzanuu JaHHOM MPOTPAMMBI JIEKUT CUCTEMHO-AESATENbHOCTHBIN MTOAXO0, KOTOPBIH
CO3/Ia€T OCHOBY JIJIsI CAMOCTOSITEIHHOTO YCIICITHOTO YCBOCHHS OOYYAIOIIMMUCS HOBBIX 3HAaHUHM, YMEHUH,
KOMITETEHIIHH, BUJIOB U CIIOCOOOB JIEATEIHHOCTH M 00ECIIEYMBAET COOTBETCTBUE JEATEIILHOCTH 00y4aro-
IIUXCS MX BO3PACTY U MHAUBUIYaTbHBIM OCOOEHHOCTSIM. DMOIMOHAIBHOE MEPEKUBAHUE MPOIIECCa OT-
KPBITUS SIBJIETCS OCHOBOM MOTHBALMU K 3HAHUSIM, CTUMYJIATOPOM CAMOW YMCTBEHHOM JEATEIBHOCTH B
JOCTHKCHHH 1EJIeH TNIHOCTHOTO, COIMATBHOTO U II03HABATEIILHOTO PA3BUTHS 00YUAOIUXCSI.

Hean kypca: co3nanue ycaoBUi Il y4€OHO-UCCIIEI0BATEILCKON NEITEIbHOCTH YYaIllluXCsl, Ha-
MIPaBJICHHOH HA pacuIMpeHue, yriyoieHrne 3HaHu| U pa3BUTHE Y 00y4aronuxcs CoCOOHOCTH K CaMOIIO-
3HAHHIO, CAMOPA3BUTHIO U CAMOOIIPEIETICHHUIO Yepe3 IPEeIMET — XUMHUSL.

3agaum Kypca:

nojaepxats uHTepec yyanmxcs 10-11 kmacca K M3y4eHHUIO IPeaMeTa;

paclIMpuTh U yriIyOuTh 3HaHUS 00yJaroIUXcs 0 XUMUH;

(dbopMHpOBaTh YMEHUS U HABBIKU MPOBEIEHUS XUMUYECKOTO 3KCIIEPUMEHTA,

IIOMOYb B MIOJTOTOBKE K 3K3aMEHY 10 XUMUH;

peann30BaTh MEKIIPEIMETHbIE CBA3H €CTECTBEHHOHAYYHBIX PEAMETOB: XUMHUH, OUOJIOTUH, (Hu-
3HKH.

®  YCTPaHHUTH MPOOENHI B 3HAHUSIX;

Kypc «XumMuuyeckass MoO3aMKa » IIPU3BaH BOOPYKUTh YUEHUKOB 3HAHUEM JIOTHKH B ITOAXOJE K
peLIeHUSIM XUMUYECKHX 33/1a4, PACIIUPUTh U YIITyOUTh 3HAHUS 00y4aroIuXcs M0 XUMUH, TOMOYb
ydamumcs B GOpMUPOBAHUN YMEHUN U HABBIKOB B ITPOBEJIEHUU XUMUYECKOTO dKCIIEpUMEHTa, paboTe ¢
XUMHUYECKMM 000pyI0BaHUEM U peakThBaMu. [locTaBieHHbIE 3a/jauu IOMOTaeT pealn30BaTh CTPYKTypa
U cofiep>kaHue Kypca. B 0CHOBY mocTpoeHus Kypca MOJI0KEH MPUHLIUI JIOTHYECKOT0 U3JI0KEHUS: IS
YCBOCHHMSI MTOCIIEYIOIIEr0 MaTeprana Heo0X0AuMo, Kak PaBUiIo, 3HaHUA npeabiaymero. Coaepxanue
Kypca pa3paboTaHO B COOTBETCTBUU C €r0 LEISIMH U 33a4aMH.

[Tpu pemenny yueOHbBIX 33/1a4 OCYIIECTBISETCS OCO3HAHUE YUalllUMUCS CBOEH cOOCTBEHHOM /e -
TEJIbHOCTH, 00ECTIEYMBAETCSI CAMOCTOATENBHOCT M aKTUBHOCTD yYalllUXCsl, JOCTUTAIOTCS MIPOYHBIE 3HA-
HHUA 1 YMCHUSA B IPUMCHCHHUHU IMOJTYYCHHBIX 3HAaHUH B HECTAaHJAPTHBIX, TBOPUCCKHUX 3a/IlaHUAX. Taxxe y
JieTeil BOCITUTBIBACTCA TPYI0JII00HE, IIENIeyCTPEMICHHOCTb, Pa3BUBAETCS UyBCTBO OTBETCTBEHHOCTH,
YHOOPCTBO U HAaCTOMYHBOCTH B JOCTHXXCHUHU MOCTaBJICHHOMN IEJIN.



Pemenne yueGHBIX 3a/1a4 TPeOYET OT yUaIlUXCsl YMEHHUS JIOTUYECKH pacCyXaaTh, INIAHUPOBATb,
JieN1aTh KPAaTKUE 3allUCH, IPOU3BOANUTh PAacueThl 1 0OOCHOBBIBATH UX TEOPETUYECKUMU MPEANOCHUIKAMH,
Qg QepeHIPOBaTh OMpeAeCHHBIE TPOOJIEMBI Ha OT/IEIbHbBIE BOIPOCHI, ITOCIIE OTBETOB, HA KOTOPHIE pe-
LIAI0TCS UCXOIHBIE IPO0IeMBbl B 11es1oM. [Ipr 3TOM He TOJIBKO 3aKpEIUIAIOTCS U Pa3BUBAKOTCS 3HAHUS U
HaBBIKH, TIOJTY4YEHHBIE paHee, HO U (POPMHUPYIOTCS] HOBBIE.

TpeboBaHNsl K YPOBHIO NOJATOTOBKH 00y4aIOIINXCSH:

1. lIpeaMeTHBIE pe3yabTAThI
Yyanmecs 10JKHBI 3HATH/IIOHUMATD:
o onpe;[eneHH;I I/I3yT-IeHHBIX HOHHTHﬁ;
e KJaccU(DHKAIIUIO H3y4aeMbIX OOBEKTOB U SIBJICHUH;
e OCHOBHBIE XMMHYECKHE 3aKOHEI;
[ SA3BIK XUMHU,
e CIOCOOBI MONYYEHHUS, PACTIO3HABAHUS U UCTIOJIb30BAHUS N3y4aEeMbIX BEIIECTB;
aJIrOPUTMBI PELICHUS PACYETHBIX 3a1a4:
e Ha HAXOXJIEHHE MACCOBOH JI0JIM XMMHUYECKOTO dJIeMEHTa M0 popMysie COeAMHEHNUS,
e MacCOBOM JI0JIM BEIIECTBA B pACTBOPE;
e KOJHYECTBA BEIECTBA;
e 00BEMa WM MACCHI 10 KOJIMYECTBY BEIIECTBA, 00EMY MITM MAacCe PEarcHTOB MU MPOJTYKTOB pe-
aKIHH;
e HAXOX/EHHE KOJIMYECTBA BEIICCTBA, MAaCChl, 00b€Ma BEIIECTBA M0 YPABHEHHUIO PEAKIIUH , €CITU
OJHO U3 BEIIECTB HAXOINUTCS B U30BITKE;
o HaAXO0XIACHHUC % oT TGOpeTI/I‘-IeCKI/I BO3MOXHOTI'O BbIXOJa HpOIIyKTa peaKHI/II/I.
e  QITOPHUTM pEIICHUS KaUeCTBEHHBIX 3a]1a4.

2. MeTanpeaMeTHbIe pe3yJbTAThI
Yuammecsi 10J1KHbI 3HATH/YMeTh:
e  ONMCHIBATh HAOJIOAAaEMbIE HJIU MPOBOAMMBIE SIKCIIEPUMEHTBI, UCTIONb3YS /ISl 3TOTO €CTECTBEHHBIN
(pycckuil) SI3bIK U A3BIK XUMUU;
e JIeNIaTh BBIBOJIBI M YMO3AKIIIOUEHHUS U3 HAOIIOACHUH U SKCIIEPUMEHTOB, N3y4aeMbIX XUMUYECKUX
SIBIICHHI,
e KPUTHYECKH OLICHMBATH MH(OPMAIIUIO, TOJIyYaeMYI0 U3 Pa3INUHBIX MH()OPMAIIMOHHBIX HCTOYHHU-
KOB.
o 3Hath Th npu n3ydyeHun BeuiecTs, 3HaAKOMCTBE C Ja0OPaTOPHBIM 000PYI0BAaHUEM U NMPOBEIECHUH
71a00PaTOPHBIX SKCIIEPUMEHTOB, a TaK YK€ MPU UCIOJIb30BaHUH BEIIECTB B OBITY;
e  AHAJIM3MPOBATH U OLIEHUBATh UCIOJIb30BAHNE BEIIECTB B OBITY, MOCIEACTBUS UX IPUMEHEHUS IS
OKpY>Karolen cpeibl OBITOBOM JEATEIHLHOCTH YETOBEKA;
e IUIAHUPOBATH U IPOBOJUTH XUMUUECKHN IKCIIEPUMEHT;
e HCIIOJB30BATh BELIECTBA B COOTBETCTBUU C UX MPEJAHA3HAUEHUEM U CBONCTBaMHU, ONIMCAHHBIMU B
MHCTPYKLHUSAX 110 IPUMEHEHHUIO.
e pemiaTb KOMOMHUPOBAHHBIE 33]Ia4M U 3a/1a4H MOBBIIIEHHOMN CIIOKHOCTH.
IUTAHUPOBATh CBOIO paboTY IO BEIOOPY TEMBI IPOEKTA, CIIOCOOOB €0 peaan3aliiy U 3aIluThl.

3. JIMYHOCTHBIE Pe3yJILTATHI.
Yuammecsi 10JI’KHbI 3HATH/IIOHUMATH/yMeTh:

e 3HATh M IOHUMATh COLMAIBHYIO 3HAYMMOCTb U COZIep)KaHue PO eccuii, CBSI3aHHBIX C XUMHEH;

e HCIBITBIBATH: YYBCTBO TOPJOCTH 32 POCCUICKYIO XUMUYECKYIO HAYKY U YBaKEHUE K UCTOPUH €€
Pa3BUTHA, YBAXCHUEC U IIPUHATUC }IOCTI/I)KeHI/II\/II XUMHHU B MUPE; CAMOYBAXKCHUC 1 ODMOLIMOHAJIBHO
MOJIOKUTEIIbHOE OTHOIIEHHUE K cele;

e yMETh CIIyLIATh U CIBIIATh NAPTHEPA, IPU3HABATH [IPABO KaXKJJOI0 HA COOCTBEHHOE MHEHUE U
[IPUHUMATh PELICHUS C YYETOM IO3ULUHN BCEX YYACTHUKOB;



MPU3HABATh: [ICHHOCTH 3/I0POBbsS (CBOETO U APYTUX JIOACH ); HEOOXOUMOCTh CAMOBBIPAKEHUS,
camopealin3alku, COLUaIbLHOTO MPU3HAHUS;

0CO3HaBaTh: FTOTOBHOCTD (MJIM HETOTOBHOCTH) K CAMOCTOSATEIbHBIM MIOCTYIIKaM U IEUCTBUSIM,
MIPUHATHIO OTBETCTBEHHOCTH 32 UX PE3YJbTaThl; TOTOBHOCTD (MJIM HETOTOBHOCTh) OTKPBITO BhIpa-
’aTh U OTCTaUBAaTh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCS K CBOMM MOCTYIIKAM;

yMemb: YCTAHABJIMBATH CBA3b MEXKAY IEIbI0 U3YUYEHUS XUMUU U TEM, JJI YETO OHA OCYIIECTBIIS -
ercsi (MOTUBaMHU);

Yuyamuecs moJyvaT BO3MOKHOCTHb HAYYUTHLCH .

Pemarp xuMudeckue 3a1a4u Mo XUMHIECKAM (HOpMYITIaM U XUMUYECKUM yPaBHEHUSM, ITOTYICH-
HBIX BO BpeMs U3Y4EHHUs 0a30BBIX KYpCOB;

HaxonuTs panoHanbHbli cIoco0 peleHus;

YcTaHaBnuBaTh NPOCTEHINTYIO, MOJICKYISPHYIO U CTPYKTYPHYIO (POPMYIIBI;

BbINONHATE pacyeTsl Ha OCHOBE OCHOBHBIX 3aKOHOB XMMMU;

['oTOBUTH pacTBOpPHI C 3aJJAaHHOM KOHIIEHTPALIME U3 PACTBOPOB C YKa3aHHOW MACCOBOM J0JIEH;
OmnpenensiTb MaccoBbI€ JOJIU PAaCTBOPEHHOT'O BEILIECTBA B PAaCTBOPE U MacChl paCTBOPEHHOT'O BeE-
LIECTBA, a TAKKE B CMECSX;

BbINoNHATE pacyeTsl 0 ypaBHEHUSM PEaKIMi IPOTEKAOIUX B pacTBOpax;

BhINonHATE pacueTsl MO ONPENEICHUIO COAEPKaHNUI CMECH BEIIECTB C MapalIeIbHO UJIU TOCIIe-
JIOBATEJILHO MPOTEKAIOIMIUMH PEAKIIUSIMU MEXIY HUMU;

Pewiate 3aaum Ha pa3zieneHue BEUIECTB;

Pemats 3a1a4uu 10 ypaBHEHMSIM 3JIEKTPOJIN3a U OKUCIUTENbHO-BOCCTAHOBUTENIbHBIX PEAKIIUM
Boruncnsate MosiekynspHbie (OpMYIIbI BELECTB.

Mect0 yyeOHOro npeamMera B v4eOHOM IJIaHe:

[Tpu hopmupoBanny y4eOHOTO TUIaHA HA OBJIAJICHUE KyPCOM BHEYPOUHOU JeSITEIbHOCTH

«Xummnyeckas Mo3zanka » B 10-11 knaccax BeieneHo no 1 yacy B Henelto.

Kypc «YauButenbHbIN Mup XUMUW 1181 yaammxcs 10 kjiacca COCTOUT U3 CIEAYIONINX Pa3IelioB:

Ne
W Paznennl u TeMbl Kou-Bo yacos
1 CrtpoeHnue atoma 4
2 XUMUYECKUI SKCIIEPUMEHT B OPTraHUUECKON XUMUU 24
3 XUMHYECKUE PEaKIUU 4
4 Pezepn 2

Kpr npeanojaract mMpoBEeACHUC ﬂeMOHCTpaHHﬁ, Ha6JIIO,Z[eHI/II>'I, OIIBITOB, Ha60paTOpHLIX " IIpak-

Trueckux pabot. B 10 kmacce BKITIOUEHBI ClieyIoNe paboThI:

IIpakr. pad. «OnpezaeneHne KaYeCTBEHHOTO COCTaBa OPraHUYECKOrO BEIIECTBAY
JIao.p. Nel «KauecTBeHHBIE peakliMK Ha ONPEIEIICHNUE aTKAaHOBY
JIa0.onbIT «B3anuMozaeiicTBrE ITHIIEHA C PACTBOPOM MEPMAHTaHATA KU

JIa0.onbIT «B3anmonelcTBUE alleTWIIEHA ¢ PACTBOPOM IIEPMAHTAHATA KaJIHSI»

JIa0.p. Ne2 «KauecTBEeHHBIE peaKIMi Ha ONPEICIICHUE aJlbAETHI0BY
OmnbiT «CpaBHEHUE TEMIIEPATYPHI KUIIEHUS OJTHOATOMHBIX CIIUPTOBY

OnbiT «CpaBHEHHE TeMIIEPATyp KUIICHUSI H30MEPOBY
OnbiT «M3yueHne ucnapeHus OpraHuyeCcKuX BEIIECTBY

JIad.p. Ne3 «PenieHue sKCcIIepMMEHTAIbHBIX 337a4 Ha PAaCIIO3HABAHUE OPraHUUYECKUX BEILECTBY»
JIab.p. Ned4 «Bnusinue TemnepaTypbl Ha CBOMCTBA OEITKOB»

JIa6.p. NeS «BnusiHue akTHBAaTOPOB U MHTUOUTOPOB Ha paboTy (pepMEHTOBY



e Jla0.p. Ne6 «KauecTBeHHas peakuysi Ha BUTaMUH A»
e Jlad.p. Ne7 «KonnuecTBeHHOE onpeiesieHne BUTaMuHa P B yae»
e Jla6.p. Ne 1 «3aBUCHMOCTb CKOPOCTH PEAKIIMHM OT KOHIIEHTPAIIUU PEarupyroIIiX BEIIECTB)

Conep:xxanue yueonoro kypca: 10 kimace

Paznen 1. Ctpoenue atoma (4 yaca)

BBoansiif unctpykrax no Th. Ocobennoctu kypca oprannyeckoid xumuu. Th nipu pabote ¢ opra-
HUYECKHUMHU BelllecTBaMu. [lepcrieKTuBbI pa3BUTHS OPraHUYECKOH XMMHUM HAa COBPEMEHHOM 3Tane. Xapak-
TEPUCTHKA XMMUUECKUX CBSI3€l B OPraHUYECKUX BELeCTBaX. B3auMHOe BiIMsIHIE aTOMOB B MOJIEKYJIAX.
KayecTBeHHOE ompeesienne yriaepoia, BOAOpoJa U XJIopa B OpraHMuecKux BeniectBax. Paaukan u GpyHk-
[IMOHAJIbHAS TPYIIA B OPraHUYECKHX BellecTBax. BnusHue pagukanoB 1 (pyHKIIMOHAIBHBIX TPYII HA QU -
3MYECKHE U XUMHUECKUE CBOIICTBA OPraHUYECKUX BELIECTB.

e [Ipaktuueckoe 3anarue Nel «OnpeneneHne KaueCTBEHHOTO COCTaBa OPraHMUECKOI0 BEIIECTBA»

Paznen 2. XumMuyeckuii IKCepuMeHT B Oprannveckoii xumun (24 yaca)

Knaccugukanus oprannueckux Bemiects. HoMeHkaTypa opraHuyecKrx BEIEeCTB, HAIMCAHNE
CTPYKTYPHBIX (DOpMYIT U KJIaccU(PHUKAIUs OPraHUYECKUX BEIIECTB MO Ha3BaHM0. OO0IIMe XUMUYECKHE
CBOMCTBA U NOJIy4YE€HUE AJIKAHOB, IIUKJIOAIKAHOB, UX OTJIMYUTENIbHbIE CBOMCTBA. OO0IIME XUMUYECKHE
CBOICTBA U MOJyYEHUE AIKCHOB, AJIKUHOB, AJIKaIM€HOB, UX OTJIMYUTENbHbBIE cBOKCcTBA. O0IIMe XUMHUYe-
CKHE CBOMCTBA U NOJyYEHUE apEHOB, UX OTJIMYUTENIbHBIE CBOMCTBA. [ eHeTHUecKast CBsI3b MEX/1y YIJIEBO-
nopojaMu. AITOPUTM pelrieHus 3a1ad. OnpeneneHne MOIeKyIsspHOi (OpMYIIBI [0 MPOAYKTaM CTOPaHMUS,
110 MAaCCOBBIM JOJISIM 3JIeMeHTOB. OO0IIe XUMUYECKHEe CBOMCTBA U TIOIYYEHUE KUCIOPOICOACPIKAIIIX
OpPraHUYECKUX COSAMHEHUN: CIIUPTHI, IPOCThIE A3(UPHI, GEHOIBI, AJIbIETH b, KETOHBI, KAPOOHOBBIE KU-
CJIOTBI, CIIOXKHBIE 3(PUPBI, KUPBI, yraeBoabl. OO0IIre XUMIUYECKHE CBONCTBA U MOJIy4eHHE a30TCOIepKa-
[IUX OPTaHUYECKUX COCAMHEHUI: aMUHBI, aMUHOKHCIIOTHI, 0e1Ki. DepMEHTHI 1 BUTAMHUHBI — X POJIb B
OpraHM3Max 4eJIOBEKa, >)KUBOTHBIX U PACTEHUH.

e Jla6.p. Nel «KayecTBeHHBIE peaKIIUU Ha ONPECIICHUE aTKAaHOBY

e Jlab.onbIT Ne2 «B3aumoselicTBrE 3TUIIEHA C paCTBOPOM IE€pMaHTaHaTa Kaaush»

e Jlab.onbIT Ne3 «B3anMoseiicTBre anieTusIeHa ¢ pacCTBOPOM NepMaHTaHaTa KaJus
o Jla6.p. No2 «KayecTBEeHHbIE peaKIIUU Ha ONPEACIICHUE albACTUIOB)

e  OmnbiT Nel «CpaBHeHuE TeMIiepaTypsl KUIIEHUST OJHOATOMHBIX CIIUPTOBY

e  OmnbiT Ne2 «CpaBHeHue TemrepaTyp KUIEHUS U30MEPOBY

e  OnbiT Ne3 «/3ydeHne ucnapeHusi OpraHMueCKUX BEIIECTBY

e Jla0.p. Ne3 «Pemienue sKCcriepMMEHTAIbHBIX 33/1a4 Ha PACIIO3HAaBAHUE OPIaHUYECKUX BEILECTBY
o Jla6.p. Ne4 «BiusiHue TemriepaTypbl Ha CBOWCTBA OEITKOBY

o Jlab.p. Ne7 «BnusHue akTUBaTOPOB U MHTUOUTOPOB Ha paboTy hepMEHTOB»

e Jlab.p. Ne9 «KauecTBeHHas peakiys Ha BUTAaMUH A»

o Jlad.p. Nel0 «KonuuectBeHHOE onpesiesieHue BuTamuHa P B uae»

Paznen 3. Xumuueckne peaknun (4 yaca)
Knaccugukarus XuMHUECKUX peakluii B OpraHNueCcKO XMMHUK Ha OCHOBE OOIIMX ISl BCEX peak-
LMI TPU3HAKOB: CTPOEHUE U COCTaB UCXOAHBIX M KOHEUHBIX MPOAYKTOB; N3MEHEHHE CTENEHEH OKHce-
HUS pearupyromyx YacTUll; TeI1oBoi 3¢ dekt peakuuu; ee 06paTuMocTh U T.1. CKOPOCTh XUMUYECKUX
peakuuii. 3aBUCHMOCTb CKOPOCTHU PEAKIMH OT pa3IU4HbIX (PaKTOPOB.
e Jlad.p. Nell «3aBUCHMOCTD CKOPOCTH pEaKLUU OT KOHIIEHTPALMH PEarupyroluX BEIECTBY

Pa3nen 6. Pezeps (2 yaca)


http://www.telenir.net/uchebniki/himija_polnyi_spravochnik_dlja_podgotovki_k_egye/p11.php#metkadoc3
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Kypc «Y nuButenpHplii MUp XUMHUM» 118 ydamuxcs 11 kiaacca cOCTOUT U3 CIEYIOIINX pa3/iesioB:

Ne
Pa3zaenbl 4 TeMbI Koa-Bo yacosB

n/n
1 Beenenue 1
2 XuMHYECKHE peakuui. XUMHUECKUN IKCIIEPUMEHT 18
3 XUMHYECKUH pereOHUK 10
4 I'eneTnueckas CBSI3b B XUMHUU 4
5 Pezeps 1
Hroro: 34

Kypc npenmonaraer npoBeaeHUE 1eMOHCTpaIuii, HAOJIIOCHHH, ONBITOB, TA0OOPATOPHBIX M MpaK-
THdeckux padot. B 11 kiacce BKITIOYCHBI ClIeAyIOIIHUE PabOTHI:
e Jla6.onbIT Ne26 «3menenue pH B X0/1e OKUCAUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI»

e Jlad.p. Nel «OnexTposan3 BOAHBIX PACTBOPOB AIEKTPOJIUTOBY
o Jlao.p. Ne2 «['uapoau3 HEOPraHUYECKUX BEIIECTBY»
e Jlao.onbiT Nell «I1lenoyHoit ruapoan3 sTUIALETaTa

e IIpakr.p. Nel «PemieHne sKkcrieprMeHTalbHbIX 33/1a4 HA pacllO3HaBaHUE HEOPTraHUYECKUX BEIIECTB)»
o IIpakrt.p. Ne2 «Penienue s3kcriepuMeHTAIBHBIX 33]]a4 Ha PaCIIO3HABAHUE OPraHUYECKUX BEILECTB

e Jlab.onbIT Ne21 «CunbHbie U cadble SJEKTPOITUTHI
e Jlab.onbIT Ne29 «B3aumoaeicTBue ruipokcuia 6apus ¢ CEpHON KHCIOTOM

Copep:xanue yyeOHoro kypca: »11 kiaace

Beenenne (1 yac)

BBoanslii uHCcTpyKTaX 1o Th.

[ToBTOpeHue mpaBui paboThl C HEOPraHUYECKUMHU M OPTraHUYECKMMHU BEIleCTBaMU. 3HAKOMCTBO C
KYpCOM 3aHSITUHN Ha y4eOHBIH ro.

Paznen 1. «Xumuueckune peakuun. XuMudeckuii sxcnepument» (18 yacon)
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakui. OCHOBHBIE BOCCTAHOBUTEIH U OKUCIIUTEIH, UX OCO-
6enHoctu. Crenens okucnenus. Knaccudukanus OBP. [Tosropenue u o6o01ienue 3HaHUN 00 OKUCIIN -
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX, BAXKHEHIINX OKUCIUTENSIX U
BOCCTaHOBUTENSIX. [[porHo3upoBanue cocTaBa MPOIyKTOB OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Crnioco6 pacctaHOBKH KO3(P(UIIMEHTOB B YPABHEHUSAX OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.
DNEKTPOIIN3 PacIlIaBOB U pacTBOPOB. DaKTOPHI, BIMAIOIINE HA XapaKTep IEKTPOAHBIX ITPOLIECCOB.
DNEeKTPOIN3 HEOPTAaHUYECKUX U OpraHMYecKuX BemecTB. [ uaponus. Tun ruaponusa u cpeia ruIpoan3a.
Oco6eHHOCTh TPOTEKAHUs THAPOJIN3a HEOPraHMYECKUX M OpraHnyeckux BemiecTs. [loBropenue u 3akpern-
JIeHUE 3HaHUM pacro3HaBaHMs HEOPTaHUYECKUX U OpraHn4yecKux BellecTB. [IpoBeaeHne kauecTBEHHBIX
peakiuii. Peakiiuy Mexy CIIO’KHBIMU BEILIECTBAMH B PACTBOpaX. DJIEKTPOIUTHI U HEINEKTPOIUThl. Heol-
XOJUMBIE YCIIOBHS MPOTEKAHUS PEAKIIUNA MEXKY SJIEKTPOIUTAMH.
e Jlab.onmbiT Ne26 «3meHenue pH B X0/1€ OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI
e Jla0.p. Nel «OnexTpoaun3 BOAHBIX PACTBOPOB AIEKTPOJIUTOBY
e Jlad.p. Ne2 «['uaponu3 HEOPraHUYECKUX BEIIECTBY»
e Jlao.onbiT Nell «IIlenoyHoi ruaponn3 STUIALIETATAY
e [Ipakr.p. Nel «PemeHne sKkCiepUMEHTAIBHBIX 33/1a49 HA pACIIO3HABAaHUE HEOPTAHMYECKUX BEIIECTB
e IIpakr.p. Ne2 «PemieHne skcriepuMEHTaIbHBIX 3a/1a4 Ha PacllO3HaBaHUE OPTaHUYECKUX BEILIECTBY
e Jla6.ombIT Ne21 «CusbHble U cradble HIEKTPOIUTHD)

e Jla6.onbIT Ne29 «BzanmoaeiicTBue ruipokcuaa 0apus ¢ CEpHON KUCIOTOM»



Paznen 2. «Xumuueckuii pemedonnk» (10 yacos)

BrIunciieHre MaccoBOM 1014 BEILIECTBA B CMECH WJIM B pAaCTBOPE. 3HAUCHHUE ITUX PACUETOB B IO-
BCEJIHEBHOM KM3HU. PacueTsl Mo TEPMOXUMHUYECKUM YPAaBHEHHUSIM Ha PACUET BBIJCIUBIICHCS WIH MOTJIO-
LIEHHOH Teru1oThl. HaxokaeHne Macchl Uiu 00beMa y4aCTHUKOB PEAKIMH 110 U3BECTHOMY KOJIMYECTBY
BBIICTIUBIIICICS MITU TIOTJIOIEHHOM TeTIoTHl. PacueTsl Macchl BeliecTBa UM 00beMa ra3a 1o U3BECTHOMY
KOJIMUYECTBY, Macce Ui 00beMy BeriecTB. [IoHSITHS «M30BITOKY, «HEAOCTATOKY, «IIPUMECH.

Pemenue 3a1au Ha onpeeneHne (OpMYIIbI BEIIECTBA IO MACCOBBIM JOTISIM XHMHUYECKUX JIEMEH-
TOB WX 110 0011el popmyre BemecTBa. Onpenenenue GopmyIbl BelIecTBa Mo NpoayKTam cropanus. On-
penencHue GOpMyYITBI BEIECTBA 10 XUMUYECKUM CBOMCTBaM. PerieHne 3a1a4 Ha pacueT TeOpeTUIECKOTO
WJIY PAKTUYECKOT0 BBIXOJA IPOAYKTOB PEAKIUU 10 XUMUYECKUM YPAaBHEHUSIM.

Pemenue 3a1au pasHooOpa3HbIX IO COICPIKAHUIO U aITOPUTMY BBITIONHEHUS. Pemenue 3a1a4 mo-
BBILIEHHOM CJI0)KHOCTH, HAIIPABJICHHBIX HA Pa3BUTHE JIOTHYECKOTO U TBOPUYECKOIO MBIIICHUS, YMEHUE
HaXOJUTh HECTaHAAPTHBIN TOX0] K PEIICHUIO 33/]a4H U BRIOUPATH PAIlOHATBHBIN CIIOCO0 WX pEeIICHUS

Paznen 3. «'eHeTHYecKas CBSI3b B XUMUM» (4 yaca)

I'eHeTHueckas CBsI3b MEKIY KilacCaMH HEOPraHUYECKHX COSAMHEHUH. ['eHeTHuecKas CBsI3b MY
Kj1acCaMHM OpraHu4eCKux COGI[I/IHCHI/II‘/JI. I'eneTnyeckas cBsA3L MCKAY KilaCCaMU HECOPTraHUYCCKUX U OpraHu-
YECKHUX COCTUHEHH.

Pe3eps (1 yaca)



IHOYPOYHOE TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

e IIpumeyanus
oKa Tema ypoka
yp yp Conep:xkanue HUcnoan3yemble pecypebl
«Toukm poctay
Paznen 1. «Ctpoenue atromay (4 yaca)
1 Beenenne. Ocobennoctu kypca opranndeckoid xumun. Th nipu pa- | BBoanslii nacTpykrax no Th. 3nakom-
00Te ¢ OpraHMYECKUMH BEUIECTBAMHU CTBO C KypCOM 3aHSITHH Ha y4eOHBIH rox.
[lepcrieKTHBEI pa3BUTHSL OPraHUUECKON
XUMHH Ha COBPEMEHHOM 3Tane
2 XHMMHYECKHUE CBSI3U B OPraHUYECKUX BELIECTBAX. 3aBUCUMOCTD XapakTepucTUKa XMMUUYECKUX CBSI3EH B
CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHUS OpraHMYECKUX BellecTBax. B3aumuoe
BJIMSIHUE aTOMOB B MOJIEKYJIAX
3 Ilpakmuyeckoe sanamue Nel «Onpedenenue kauecmeenHo2o co- KauectBenHoe onpenenenue yraeponaa, | Jlatumk temmnepaTypsl TepMonap-
CMasa OpeaHudecKo20 6ewecmeay BOZIOPO/JIa 1 XJIOpa B OPraHnIeCKuX BE- HBI, CIIUPTOBKA
iecTBax
4 Panukan u pyHKIIMOHAIBHAS IPyIIA B OpraHMYECKHUX BEIIECTBAX Bnusiaue paaukanoB U QyHKIIMOHAIBHBIX
rpynn Ha GU3NYecKue U XUMUYECKUE
CBOMCTBA OpPraHMYECKHX BEIIECTB
Pa3znen 2. «XuMu4YecKnii IKCIEPUMEHT B Oprannveckoii xumum» (24 yacon)
5 Knaccudukanus oprannyeckux Bemects. Homenkmnarypa Knaccudukanus opraHnueckux Be-

miectB. HoMeHkaTypa opraHmueckux
BEIECTB, HAITMCAHUE CTPYKTYPHBIX
dhopMyI u knaccuduKaus opranuye-
CKHMX BEIIECTB 110 Ha3BaHHIO




6 OOu1re XMMUYECKHEe CBOMCTBA U MOTyYeHHE PEACTbHBIX OpraHu- OO0me XMMUYeCKHe CBOWCTBA U MOy~
YECKUX COCIMHECHUN YECHHE AJIKAHOB, LIUKJIOAJIKAHOB, X OT-
JMYUTEIbHBIE CBOWCTBA
7 JlaGopatopHnas padora Nel «KauecTBeHHbIe peakuuu Ha onpezaene- | Ha npakTuke HayuuThbes OTiM4YaTh anka- | CniupToBKa, FeKcaH, KEpOCHH
HUE aJIKAaHOB» HBI OT IPYIMX OPraHUYECKUX COEqUHE-
HUI
8 OO1u11e XMMUYeCKHe CBOWCTBA HEIIPEACIIbHBIX OPraHMYECKUX CO- OO011e XMMHUYeCcKHe CBOMCTBA U MOJTY-
eAMHEHU YEHHE aJIKEHOB, aJIKNHOB, AJIKaJUEHOB,
UX OTJINYUTEIIbHBIE CBOMCTBA
9 IlosydyeHune HenpeAeIbHBIX OPraHNYECKUX COCINHEHUI
10 Jlabopamopnuwiii oneim Ne2 «Bzaumooeticmeue smunena ¢ pacmeo- | llonydeHnue sTuiIeHa U N3y4EHUE €ro Jartuuk pH, cnuproBka, dTUIIEH,
POM nepman2anama Kaiusay CBOHCTB IepMaHraHaT Kajaus
11 Jlabopamopmnuwiii oneim Ne3 «Bzaumooelicmeue ayemunena [Tonyuenue aneTuieHa u U3y4eHue ero Hatuuk pH
C pacmeopom NepMan2anama Kaiusy CBOUCTB
12 OOure XMMUYeCcKHe CBOMCTBA U MOJydeHHEe apoMaTHiecKux yriae- | OOmme XuMu4eckrue CBOMCTBA U MOy~
BOJIOPOJIOB YeHHE apeHOB, UX OTJIMYUTENIbHbIE CBOM-
CTBa
13 I'enernyeckas cBSI3b MEXAY NPEACIbHBIMU U HENIPEAETIbHBIMU Op- I'enernueckas cBsA3b MEXAY yIJIEBOJOPO-

TaHNYCCKUMH COCINHCHUAMUA

IaMH




14 Pemenue pacueTHsIxX 3a1a4 AnroputM peuienus 3aaad. OnpeneneHue
MOJIEKYJIIPHOM (hOpMyJIBI IO IPOAYKTaM
CrOpaHHUs, 10 MAaCCOBBIM JIOJISIM JIEMEH-
TOB
15 OOure XMMUYeCKHe CBOMCTBA U MOyYeHHEe Kuciopoacoaepxkammx | OOmme XuMu4eckue CBOMCTBA U MOy~
OPraHUYECKUX COCAVHECHUN YEHHME KUCIOPOACOAEPKAMX OpPraHu-
YECKUX COEIMHEHUMN: CIIMPTHI, IPOCThIE
3¢upsl, GEHOIBI, ATbAETHIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CII0KHbIE F(UPBI,
YKUPBI, YTIIEBO/IbI
16 JlaGopatopnas padora Ne2 «KauecTBeHHbIe peakuy Ha onpezaene- | Ha nmpakTuke HayduThCs OTIMYATH allb-
HUE aJIbJIETUJIOB JETU/IBl OT IPYTHX OPraHUYECKUX CO-
C€IMHECHUI
17 Onwvim Nel«Cpasnenue memnepamypvl KUneHust 00OHOAMOMHbBIX WccnenoBanue Gpuandeckux CBONCTB JlaTunku TeMmnepaTypsl (TepMope-
CRUpmosy CIIMPTOB 3UCTOPHBIN U TepMOTIapHBIif), OaHs
Onvim Ne2 « Cpasnenue memnepamyp KUneHus u30mMepoe» KOMOWHUpPOBaHHas 1abopaTopHas
18 Onvim Ne3 «H3yuenue ucnapenus op2aHuieckux eujecmey HccnenoBanue pu3nyeckux CBOUCTB JaTtuuku TeMmneparypsl (TepMope-
CIINPTOB 3MCTOPHBIN U TEPMOIIAPHBIN), OaHs
KOMOMHHMpOBaHHas JabopaTopHast
19 Jlabopamopmuwiii onvim Ne§ «Onpedenenue snekmponposoonocmu u | VI3yueHne XuMU4YecKre CBOMCTBa Kap- Hatuuk pH, natdmk snekrporpo-
PH pacmeopa yxcycrhoti kuciomoi» OOHOBBIX KHCIIOT BOJIHOCTH
20 Jlabopamopmuwiii onvim Ne9 «H3yuenue cunvt 00H00CHOB8HbIX Kapbo- | VI3ydeHne XuMHUYeCcKHe CBOMCTBA Kap- Hatuuk pH, natdmk snekrTporpo-

HOBblX KUucjion)

OOHOBBIX KHUCJIOT

BOJHOCTH



http://www.telenir.net/uchebniki/himija_polnyi_spravochnik_dlja_podgotovki_k_egye/p11.php#metkadoc3
http://www.telenir.net/uchebniki/himija_polnyi_spravochnik_dlja_podgotovki_k_egye/p11.php#metkadoc4
http://www.telenir.net/uchebniki/himija_polnyi_spravochnik_dlja_podgotovki_k_egye/p11.php#metkadoc4
http://www.telenir.net/uchebniki/himija_polnyi_spravochnik_dlja_podgotovki_k_egye/p11.php#metkadoc5

21 JlaGopatopnas pabota Ne3 «Pemienue skcriepuMeHTaIbHBIX 33a4 3aKpenuTh Ha IPaKTUKE YMEHUS pacIo-
Ha Pacro3HaBaHUE OPraHUYECKHUX BEILIECTBY 3HaBaTh OPraHUYECKHE BEILECTBA
22 OO01re XMMUYECKUE CBOMCTBA U TIOTyYEHHE a30TCOAEPKALIUX Op- OO01re XMMUYECKUE CBOMCTBA U TIOJTY-
TFaHUYECKUX COCITMHECHUMN YEHUE a30TCOAEPKAIINX OPraHUYECKUX
COEIMHEHUI: aMUHBI, AMUHOKHUCIIOTHI,
OenKu
23 Jlabopamopnas paboma Ne4 « Bruanue memnepamypuvl Ha ceoticmeéa | VI3yduThb npoliecc 1eHaTypaum 0enka JlaTuuk Temneparypsl (IIaTHHO-
benkoey BBII); CHUPTOBKA, PACTBOP SUYHOTO
Oenka
24 I'eneTn4eckas CBA3b MEXAY KJIaCCaMU OPraHUYECKUX COCITHMHEHUI ['eneTnueckas cBA3b MEXKAY KjaccaMu
OpPraHUYECKUX COCIUHEHUI
25 @®epMEeHTBI 1 BUTAMUHBI @DepMeHTBI U BATAMUHBI — UX POJIb B Op-
raHu3Max 4eJOoBeKa, )KMBOTHBIX U pac-
TEHUH
26 Jlabopamopnas paboma Ne7 « Bausanue akmusamopos u uneubumo- | VlccnenoBanne akTUBHOCTH aMUJIA3bI Jatunk pH, mratus ¢ 3a)KxuUMoM;

Ppo8 Ha pabomy ghepmenmos»

CJTFOHBI B IPUCYTCTBUU COEIMHEHUH, 00-
JaJar0IIUX CBOMCTBAMU MOJIOKUTENb-
HBIX U OTPUIIATEIBHBIX 3P PEKTOPOB

CIIMPTOBKA, CTAKaH CO JIBJIOM,
P-p JIrorons wim 0,125%-Hb1i
pacTBop ioa, amuiasa (CiaroHa),
5%-HbIit pacTBOp cynabhaTa MeaH,
5%-HbIi1 pacTBOp XJIOpUa HATPHS,
5%-HbIi1 pacTBOp KapOoHaTa Ha-
Tpus




27

Jlabopamopnas paboma No9 « Kauecmeennas peaxyus Ha
sumamutr Ay

N3ydenne poau BUTAMHHOB KakK KO(ak-
TOPOB (PEPMEHTOB U UX 3HAYCHHE IS
HOPMaJIbHOM JKU3HEESTEIIbHOCTH Opra-
Hu3Ma. OCBOEHHE METO/I0B KaUeCTBEH-
HOT'O ONpEeIeTICHUsI BUTAMUHOB

CepHast KHCJIOTa KOHIICHTPUPOBAaH-
Hasi, peIOUH XKup, XJI0podopm

28

Jlabopamopnas paboma Nel() « Koauuwecmesennoe onpedenerue
eumamuna P 6 uaey

OmnpeencHue MPOLEHTHOTO COIepIKa-
HUs BUTaMuHa P B pa3HbIX copTax vas

Hacrowu yas, 1% pactBop xiopuaa
xenesa (1)

Paznen 4 «Xumuueckue peakuumn» (4 yaca)

29-30

Knaccudukanys XuMHUYECKUX peakluii B OpraHn4ecKol XUMHUH

Knaccudukanms XuMruuecKkux peakiuii B
OpPraHMYECKO XUMUU Ha OCHOBE OOIITNX
JUISl BCEX PEaKIUi IPU3HAKOB: CTPOCHUE
U COCTaB UCXOAHBIX U KOHEYHBIX MPO-
JTyKTOB; U3BMEHEHUE CTETICHEN OKHUCIIe-
HUS pearupyroIuX YacTHUIl; TETIOBOM
s dexT peaknuu; ee 00paTUMOCTh H T.II.

31

CKOpOCTbh XUMUYECKUX PEaKIHii, €€ 3aBUCUMOCTb OT PA3JINYHbIX
(bakTopoB

CKOpOCTh XUMHUYECKUX peakluil. 3aBu-
CHMOCTh CKOPOCTH PEaKIIUU OT pa3iIny-
HBIX (paKTOPOB

32

Jlabopamopnas paboma Nell «3aeucumocms ckopocmu peakyuu
Om KOHYEHMpayuu peazupyroumux 6eujecmes

SKCHepI/IMeHTaJ'IBHOG OMpPEACIICHUC 110~
PAAKOB CKOPOCTU XHUMHYECKOH pcaknuu

MarauTtHas Menajika

Pe3eps-2




IHOYPOYHOE TEMATHUYECKOE IINTAHUPOBAHUE 11 KJIACC

Tema ypoka

IIpumeyanus

Conep:xanue

Hcnonb3yembie pecypcebl
«Touku pocra»

Beenenue. Th npu pabore ¢ HEOPraHUYECKUMHU M OPTraHUYECKUMU

BCIICCTBAMU

BBoanslii nHCTpYKTaX 10 Th.
IToBTOpeHue npasui paboThl C HEOPraHU-
YECKUMH M OPTaHMYECKUMU BELIECTBAMH.
3HaKOMCTBO C KypCOM 3aHATUI Ha yyeO-
HBIU TOJI.

Pa3nea 1. «Xumnueckne peakuun. XuMuueckuii 3xcnepumenT (184acos)

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC peaknuu

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIE pe-
akaun. OCHOBHBIE BOCCTAHOBHUTEIIH U
OKHCJIUTENH, UX 0cOOeHHOCTU. CTerneHb
okucnenusa. Knaccuduxarus OBP

Jlabopamopmnwiii onvim Ne26 « HUzmenenue pH 6 xooe oxucnumenvho-

B0CCMAHOBUNMENIbHbIX peammzl»

[ToBTOpeHue u 060061IeHNE 3HAHUI 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pe-
aKLUAX, BOKHEHIINX OKUCIUTENAX U
BoccTaHOBUTENAX. [IporaosupoBanue
cOCTaBa NPOAYKTOB OKUCIUTEIBHO-
BOCCTAaHOBUTCIBHBIX peaKquI

Jatuuk pH

Meton SJICKTPOHHOT'O Oananca

Crnoco0 paccTtaHOBKU KO3(DPHUIIEHTOB B
YPaBHEHUAX OKHUCIUTEIbHO-
BOCCTAaHOBUTCIBHBIX peaKHI/II\/’I

6-7

OneKTponan3

DJIEKTPOIN3 PACILUIaBOB H PACTBOPOB.
dakTopbl, BAUSIONINE Ha XapaKTep JIeK-
TPOJHBIX TPOIIECCOB. DIEKTPOIU3 HEOP-
TaHUYECKUX M OPTaHUYECKUX BEIECTB




Jlaboparopnas padota Nel «31eKTponar3 BOJAHBIX PACTBOPOB AJICK-
TPOJIUTOBY

[TocnenoBarenbHOCTH MPOTEKAHUS MIPO-
IIECCOB HAa 3JIEKTPOJIaX MPH JIEKTPOIIU3E
BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB C pac-
TBOPUMBIM U HEPACTBOPUMBIM aHOIOM.

[Tpubop 1u1st ONBITOB C BIEKTpHUUE-
CKHUM TOKOM

M'moponus

I'uaponus. Tum ruaponusa u cpeaa ruj-
ponuza. OCoOOEHHOCTh TPOTEKAHUS THI-
POJIK3a HEOPraHUIECKUX U OPraHHYCCKUX
BEIIECTB.

10

Jlaboparopras pabota No2 «['uapoIin3 HEOPraHMIECKUX BEIICCTBY

[ToBTOpEHME U 3aKpeIICHNE 3HAHUM O
TUIPOJIN3E COJIEH HEOPTaHUYECKUX BE-
niecTB. Pacno3naBanue pacTBOpOB CoJien

HNuaukatopel, pacTBOPHI COJEH
HEOPraHUYECKUX BEILECTB

11

Jlabopamopmuwiii onvim Nel 1 «Ll]enounotl eudponusz smunayemamay

[loBTOpEHME M 3aKpeIICHUE 3HAHUH O
CBOMCTBax Cl0XHBIX 3(upoB. Hanpas-
JIEHHOCTB PEaKLni THAPOJIN3a CIOKHBIX
3(UpOB B KUCJION U IIEJIOYHOU cpeax.

Jatunk pH

12-13

KavecTBeHHBIE peakIM HEOPTaHUYECKUX U OPTAHUYECKHUX COEU-
HEHUMN.

IToBTOpEHUE U 3aKkperIeHre 3HaHU pac-
MIO3HABAaHUSI HEOPTaHUYECKUX U OpTaHu-
yeckux BemecTB. [IpoBeeHne kauecT-
BEHHBIX PEAKIHH.

14

[IpakTuueckas padota Nel «Pemienne skcriepruMeHTaNbHbIX 3a/1a4
Ha PaclO3HaBaHUE HEOPTAHUYECKUX BEILIECTB

CoBepHIeHCTBOBaHNE YMEHUH PEIIATh
9KCIIEPUMEHTAIIbHBIE KAUECTBEHHBIE 3a-
Ja4yui U pacrio3HaBaTb HCOPraHNMYCCKUEC
BEIIIECTBA Pa3IMYHBIMU CIIOCOOAMHU.

MPOOUPKH, IITATUB JIsI MPOOUPOK,
CIIMPTOBKA, JIepKaTellb, JaKMYCO-
Bas Oymara, (NH4)2SO4 (kp.),
CaCOs, Cu(NOs)2 (xp.),
FeCls(kp.), Na2SOa(kp.), NazSiOs
(xp.), Na2COs (xp.), BaClz (p-p),
NaOH (p-p), HCI, AgNOs (p-p)




15 [TpakTuueckas pabota Ne2 «Pemienne sKCiepuMeHTAIBHBIX 33129 CoBeplIeHCTBOBAHUE YMEHUN pelIaTh I'ekcan, 6eH3011, yKCYCHAs K-Ta,
Ha pacrno3HaBaHUE OPTAaHUYECKUX BEIIECTB)» JKCIIEPUMEHTANIbHBIE KaUeCTBEHHBIC 3a- | TJIMLEPHH, 3TaHOJ, p-p dheHosATa
Jla4d ¥ pacrio3HABaTh OPTaHUYECKHE Be- | HATpPUs, MypaBbUHAs K-Ta, OJICH-
IIECTBA PA3IMYHBIMU CITIOCOOAMH. HOBas K-Ta, TAHOJ, P-p IepMaH-
ranara kanusi, H2SO4
16 Peakunu nonHoro oomMeHa Peakuuu Mexay CII0)KHBIMU BEIIECTBAMU
B pacTBOpax. DJICKTPOIUTHI U HEIJICKTPO-
auTbl. HeoOXoaumMble ycinoBus MpoTeKa-
HUS PEAKIHA MEXTY SJICKTPOITUTAMH.
17 Jlabopamopmuwiii onvim Ne2l « CunbHule u ciabvie d1eKmpoaumsly [ToBTOpeHUE 1 0600IICHNE 3HAHUH O JlaT4uK 3J1eKTPOIPOBOIHOCTH
CWJIBHBIX U CJIa0BIX DJIEKTPOIUTAX
18 Jlabopamopmuwiii onvim Ne29 « Bzaumooeticmaue euopoxcuda 6apusi | [loBropenue u 0600111eHNne 3HaHUH O JlaT4uK 31eKTpOrnpoOBOAHOCTH,
C CEepHOU KUCIOMOU» CBOHCTBAX CEPHOM KHCIIOTBI, €¢ COJIIX MarHuTHas Mellaika, OropeTka
Paznen 2. «Xumuueckuii pemedoHux» (10 yacos)
1 MaccoBas 10114 BelecTBa B CMECH WIIA B paCTBOPE Brruucnenue MaccoBOM J10JIM BEILIECTBA B
CMECH UJTU B pacTBOpE. 3HAYCHHE dTUX
pacyeToB B MOBCEIHEBHOM KU3HU
2 PacyeTsl Mo TepMOXUMHUYCCKUM YPAaBHEHHSIM Pacyetsl Mo TepMOXUMHUYECKIM ypaBHE-

HHSIM HA pacyeT BBIAEIUBIICHCS WU I10-
TJIONeHHOM TenmnoTel. Haxoxnenne mac-
CBI UM 00BbEMa YYACTHUKOB PEAKIIUU 110
W3BECTHOMY KOJIMYECTBY BbIJICTUBILICHCS
WJIU TOTJIOMIEHHOM TEIJIOTHI.




PacueTsl Macchl BemiecTBa Uin o0bema rasa

Pacuets! Macchl BelecTBa wim o0bema

rasa I10 U3BECTHOMY KOJINYECTBY, Macce
unu o0beMy BeriecTB. [loHsTHS «130bI-
TOK», «HEIOCTATOK», «IIPUMECH.

4-5

Pacuersl mo xumuueckum GopMyiiaM U ypaBHEHHUIM

Penrenue 3amau Ha onpezeneHue Gopmy-
JIBI BEIIECTBA 10 MACCOBBIM JIOJISIM XUMHU-
YECKHUX AJIEMEHTOB HJIM 110 00IIIeH dop-
Mmyse BeniectBa. Onpenenenue GopMyIisl
BEIIEeCTBA 10 MPOAYKTaM cropanus. On-
peneneHue GopMYIIbI BEIIECTBA 110 XHMH-
YECKHM CBOWCTBAM

Pemenue 3a1a4 Ha HAXOXKJICHUE POLIEHTA BBIXO/A MPOYKTA PEaK-
105078

Pemenue 3a/la4 Ha pacdyeT TCOPCTUYCCKO-
T'O WK MPAKTUYICCKOI'0 BeIXOoAa IMPOAYK-
TOB pCAKINHU IO XUMHUYCCKUM YpPaBHCHU-
SIM.

7-8

Pemennie KOMOMHUPOBAaHHBIX 3a7a4

Pemrenue 3a1a4 pa3HOOOPA3HBIX O CO-
JICPKAHUIO U aJITOPUTMY BBITIOJTHCHHUS

9-10

Pemenune 3aga4 MOBBIIIEHHOM CIIOKHOCTH

Pemenue 3a1au MOBBIINIEHHON CI0XKHO-
CTH, HANPABJIEHHBIX HA Pa3BUTHUE JIOTH-
YECKOI'0 ¥ TBOPYECKOT'O MBIIUICHUS,
YMEHHE HaXOJIUTh HECTAHIAPTHBIN MO~
XOJI K PELISHUIO 3a]]a41 U BBIOUPATh pa-
[IUOHAJBHBIN CIIOCO0 UX PEIICHUS

Paznen 3. «['eHeTn4eckas cBA3b B XUMHUN» (4 4acoB)

I'eneTnveckas CBSI3b MEXKIy KJIaCCAaMH HEOPTAHHUYECKUX COSTUHE-
HUHI

I'eneTnueckas cBsA3b MEXY KiIaCCaMHU
HEOPraHWYECKUX COEAMHEHUI




2 I'eneTnueckas CBA3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIII/IHCHI/Iﬁ I'enetnueckas CBA3b MCKAY KJIaCCaMHn
OpTraHU4YCCKUX CO@,Z[I/IHCHI/Iﬁ
34 I'eneTnueckas CBA3b MCXKAY KilaCCaMM HCOPraHUYCCKUX U OpraHu- I'enernueckas cBA3b MCXKIY Ki1accaMu

YEeCKUX COCIUHEHUN

HEOPraHUYECKUX U OPTaHUYECKUX COC/IH-
HEHUHU

Pe3eps-1
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