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PabGouas mnporpamma Kypca XuMHHM JUisi 0a30BBIX KIJIACCOB CpEIHEN
0011e00pa3oBaTeabHON IIKOJNBI COCTAaBJIEHa HAa OCHOBE TIOCYIapCTBEHHOI'O
00pa3oBaTeILHOTO CTaHAApTa CpeaHero oOmero o0pa3oBaHUs MO XUMHUU
(6a3oBeIil ypoBeHs). [1o mpeamerHoit nuuun yueOuukoB O.C. I'abpuensina, U.T.

Octpoymona, C.A. Cnaakosa.

l. Ilnanupyembie pe3yabTaThl H3YYeHHUs NpeaMeTa « XuMHUA»

OOyueHne XUMHUHM B CPEIHEH IIKoJie Ha 0a30BOM YPOBHE MO JIAHHOMY KYypCy

CHOCO6CTByeT JOCTHUKCHHUIO 06y‘IaI-OIJ_II/IMI/IC$I (01 (S913%:0)111%D,¢ JAUYHOCHIHbBIX

pe3yiomamog:.

1) uyBCcTBa TOPAOCTH 3a POCCHHCKYIO XHMHYECKYI0 HAyKy W OCO3HAHHE
POCCHUICKOHN TpakIaHCKON WIACHTUYHOCTH — 68 YEeHHOCHMHO-OPUEHMAYUOHHOU
cghepe;,

2)

3)

4)

I

1)

OCO3HaBaTh HEOOXOJMMOCTh CBOEH MO3HABaTEIbHOW JEATEILHOCTH U YMEHUE
YIpaBIsATh €10, TOTOBHOCTbh M CIIOCOOHOCTh K CcamM000pa3oBaHUIO Ha
NPOTSKEHUU BCEU KU3HU; MOHUMAHUE BaKHOCTH HETMPEPBIBHOTO 00pa3oBaHUs
Kak (hakTopy ycremHol mpodecCHOoHaNbHON U OOIIECTBEHHOW NESITeNbHOCTH;

— 8 nozuasamebHol (KOTHUTUBHOM, MHTCJUICKTYIBHON) cghepe

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JalibHEWIIEeH oOpa3oBaTelbHON
TpaeKTopuH WU cepbl MPOo(EeCCHOHATBLHON NEATEIIEHOCTH — 8 mMpyoosoll
cghepe,

HENPUSITHE BPEIHBIX TPHUBBIUCK (KypeHUs, YIOTPEOJICHUS alIkorojii |
HApKOTUKOB) Ha OCHOBE 3HAHUW O TOKCHYECKOM U HAPKOTUYECKOM JEHCTBUU

BEIIECTB — 8 chepe 300posbechepediceHus u 6e30nacHo20 00pasa HCu3Hu;

Memanpeomemuvimu pesyabmamamu OCBOCHUS BBIMTYCKHUKAMHU CpEIHEH
KOJIbI Kypca XUMUU SIBJISIOTCS

UCnonb3068anue OCHOBHBIX METOJOB TMO3HaHUA (OMNpe/IesieHHe HCTOYHUKOB

y4eOHOU U Hay4yHOU MH(OpMaly, NoJlydeHrue 3Toil nHdopmMannu, e€ aHaau3, u

YMO3AaK/IIOYCHHUA Ha €ro OCHOBC, HN3TOTOBJICHHUC u IMpC3CHTAINA



2)

3)

4)

WH(GOPMAIIMOHHOTO MPOAYKTa; MPOBEICHNUE SKCIIEPHUMEHTa, B TOM YHWCJIEC U B
Ipolecce MCCIEe0BATENbCKON JesITeIbHOCTH, MOAEIUPOBAHNE H3Y4aeMBbIX
00BEKTOB, HAOIOIEHNE 32 HUMH, UX U3MEpeHue, (PuKcanus pe3yabTaToB) U UX
npumerenue  JUISL  TIOHUMAHUS  Pa3lMYHBIX  CTOPOH  OKpYXKaromei

JICMCTBUTEIBHOCTH;

61a0enue OCHOBHBIMU HHTCJUICKTYAJIbHBIMHU OIICpalusaIMu (aHaHI/I3 U CHHTC3,
CPaBHCHHUC U CUCTCMATHU3AIINA, 0606H.I€HI/Ie U KOHKPCTHU3alus, KJ'IaCCI/I(i)I/IKaI_[I/ISI
151 ITOUCK dHaJIOT' OB, BBIABIICHUC MPUYINHHO-CIICACTBCHHBIX CBSIS@fI,

(bopMynHpoOBKa rUIOTE3, UX MPOBEPKA U (HOPMYITUPOBKA BHIBOJIOB);

nos3Hanue OOBEKTOB OKpyKaromero mMupa B INIAHC BOCXOXKICHUA OT

a0CTPaKTHOTO K KOHKPETHOMY (0T 00IIero yepe3 YaCTHOE K €AUHUYHOMY);

cnocobrocme BBIABUTATb UACU W HAXOOIUThb CPCIACTBA, HCO6XO,HI/IMBI€ I UX

JOCTHIKCHMUAA,

5) ymenue HopMyaUpOBaTh LEIHU U ONMPEICNIATH 3aJa4l B CBOCH MMO3HABATEIBHOM

6)

ACATCIIBHOCTHU, OIIPCACIIATL CPpCACTBA IJIAI AOOCTHIKCHUA ueﬂeﬁ H PCIICHUA

3a11a4;

onpedensaims  Pa3HOOOpa3HbIE  MCTOYHUKH  TIOJYYEHUS  HEOOXOIuMOM
XUMHAYECKOW WH(OpPMAIMK, YyCTAaHOBJICHHE COOTBETCTBHUS COICPKAHUSA U

dbopMbI TipeicTaBieHusT MHOOPMAITMOHHOTO MPOAYKTA ayAUTOPHUH;

7) ymeHue TIPOOYKTHBHO OOINATBCA H  B3aWMOJCHCTBOBATH B  IPOIECCE

8)

COBMECTHOM ACATCIIBHOCTH, YUYHUTbIBATH IIO3MIOHUHU JAPYIruxX Y4YaCTHHKOB

JesTENbHOCTH, I (HEKTHBHO pa3peniaTh KOHMIUKTHI;

20MOGHOCMb K KOMMYHHUKAIMU (MPEACTABISTh PE3YyJAbTaThl COOCTBEHHOM
MIO3HABATEIIbHOM  JI€ATEIBbHOCTH, CIbIIIATH W  CIYLNIaTh  ONIIOHEHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIHIO);



9) ymenue WCHONB30BaTh CpencTBA MHOOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
texHojoruii (nanee — UKT) B pemieHMM KOrHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3alMOHHBIX 337a4 C COONIIOICHHEM TpeOOBaHUN 3PrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTUEHBI, pecypcocOepeKeH s], MPABOBbIX U 3TUYECKUX HOPM,

HOpM UH(GOPMAIMOHHON 0€30MacCHOCTH;

10) 6radenue SA3BIKOBBIMU CPEICTBAMHU, B TOM YHUCIE U SI3BIKOM XUMHU —
yYMEHHUE SCHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PECHHS, HCIIOJIH30BAThH
aJICKBaTHBIC SI3BIKOBBIC CPEACTBAa, B TOM YHCIE W CHMBOJIbHBIC (XHMHYECKHE

3HAKH, GOPMYJIbI U YPABHEHHUS ).

Ilpeomemnvimu pezynomamamu W3y4eHHs. XMMUU Ha 0a30BOM ypOBHE Ha
CTYIIEHU CPEAHETO 00IIero 00pa3oBaHUsl SABISIIOTCS CIEIYIOIINE PE3yIbTaThlI.

. B no3naBaTtejibHOM chepe:

1. 3nanue (nowumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB M Ba)KHEUIIHMX TEOPHIl

Kypca OpraHu4YecKoi U oOIIel XUMHH;

2. ymeHue Ha6J'IIO,IIaTB, OIIMChIBAThb, (1)I/IKCI/Ip0BaTB PE3YIIbTAaThI U ACJIATH BBIBOALI HA
OCHOBC ACMOHCTPAIIMOHHBIX U CAMOCTOATCIBHO HpOBe,I[éHHLIX 9KCIICPUMCHTOB,

UCIIOJIB3YS JJIsl 3TOT0 POJIHOU (PYCCKUI MIIM MHOM) A3BIK U SI3bIK XUMUM;

3. ymeHue KiIacCU(PUIMPOBATh XUMHYECKHE OJIEMEHTHI, MPOCThIE BEIIECTBA,

HCOPIraHU4YCCKUC U OPIraHNYCCKHUC COCAMHCHNA, XUMHYCCKHC IIPOLCCCEHI;

4. ymeHue XapakTepH30BaTh OOIIME CBOWCTBA, TOJyYE€HHWE | MPUMEHEHUE
VU3YUYCHHBIX KJIACChl HEOPraHMYECKMX M OpPraHMYeCKUX BEHIECTB W HX

BAKHEMIINX MTPEICTABUTEIIEH;

5. onucwieamo KOHKPCTHBIC XHMMHYCCKHC PCAKIHWH, YCJIOBHUA HX IIPOBCACHHA U

YIPABICHUA XUMHUYCCKUMU IIPOLCCCAMM;



6. ymeHue NPOBOAUTH CAMOCTOSITEILHBIN XUMUYECKUN SKCIIEPUMEHT U HAOII0AaTh
JEMOHCTPAIMOHHBIN SKCIIEPUMEHT, (PUKCUPOBATH PE3yJIbTAThl U JI€JIaTh BHIBOJIbI

1 3aKJIIOYCHUA 110 pE3YyJibTaTaM,

[. npoeHo3uposams CBONCTBA HEN3YUYEHHBIX BEILIECTB MO aHAJOTUU CO CBOMCTBAMHU

N3YYCHHBIX Ha OCHOBC 3HAHUA XUMHNYCCKHUX 3aKOHOM€pHOCTeﬁ;

8. ompedensimv UCTOYHUKUA XMMUYECKOW HMH(OpMAlLUH, MONYy4aTh €€, MTPOBOIAUTH

aHaJIn3, U3roTaBJINBATH I/IH(bOpMaHI/IOHHBII\/'I MPOAYKT U IPCACTABJIATH CI'O,

9. ymemv nonvzosamvcsa  00sI3aTENbHBIMM  CIPABOYHBIMU ~ MaTepUaliaMU:
[Tepuoanyeckoit cuctemoit xumuueckux anemeHToB J[. Y. Menpaeneesa, Tabnuieit
pPacTBOPUMOCTH, DJICKTPOXUMHUUYECKUM PAJIOM HANPSHKEHUA METAIIOB, PAIOM
AIEKTPOOTPULIATEILHOCTH — JJISl XapaKTEePUCTUKU CTPOEHUS, COCTaBa U CBOICTB
aTOMOB XMMHUYECKHUX 3JIeMeHTOB |—IV nepnomgoB u 06pa3oBaHHBIX UMHU MPOCTHIX U

CJIOKHBIX BCHICCTB,

10. ycmanognenue  3aBUCUMOCTH  CBOMCTB M  NPUMEHEHHS  BaKHEHIIUX
OpraHWYECKUX COEOUHEHHN OT HMX XUMHYECKOTO CTPOCHHS, B TOM YHUCIE H
0OYCIIOBIICHHBIX XapaKTEPOM STOTO CTPOSHHUS (MPEACIBbHBIM WM HEMpPEeIeIbHbBIM)

U HamnuueM (QyHKIMOHATBHBIX TPYIII;
11. mooenuposanue MONEKyT HEOPTAHNUECKUX U OPTAaHUYECKUX BEIIECTB;

12. nonumanue XUMHUYECKOW KapTUHBI MUPaA KaK HEOTHEMJIEMOM YacCTH IIEJIOCTHOM

HAay4YHOU KapTHUHBI MUPA.

II. B neHHOCTHO-OpHEHTALMOHHOW cdepe — (opMHupoBaHKE COOCTBEHHOU
MO3UIIMH TPH OIEHKE TOCJICICTBUIN JUIS OKPYKAOIICH Cpelbl AeATeIbHOCTH
YeJIOBEKa, CBSA3aHHOH C IIPOM3BOJCTBOM M IEpepadOTKON XHMHUCCKHX

IIPOAYKTOB;



V.

B tpynosoii chepe — nposedenue XUMUUECKOTO IKCIEPUMEHTA; pA3GUMUE
HaBBIKOB  Y4eOHOH,  MNPOEKTHO-UCCIEAOBATEIbCKOM UM TBOPYECKOH

ACATCIBbHOCTH IIPU BBINIOJTHCHNH WHAWBUAYAJIBHOI'O IIPOCKTA 110 XUMUMU,

B cdepe 3m0poBoro odpasza xKu3HU — coO00eHue TIpaBUil 0€30MacHOro
oOpalieHus ¢ BEIIeCTBaMH, MaTepuaiaMH; OKa3aHUE TIEPBOW MOMOIIU TPHU
OTPaBJICHUAX, OKOTaX M TPaBMax, IMOJYYCHHBIX B PE3yJbTaTe HAPYIICHHSI
NPaBWJI TEXHUKH OC30MaCHOCTH TIPH pabOTe ¢ BEIIECTBAMH U Ja0OPaTOPHBIM

000py/I0BaHHEM.



. Conep:kanue yueOHOro npeamera « XuMHs»

Coaep:xanne kypca. 10 kiacc. bazoBblil ypoBeHb
(35 yacos, 1 yac B HeeJ110)

Teopusi cTpoeHusi opraHuveckux coeaumHeHuii A. M. Bbymieposa.
IIpeamer opranuveckoii xumuu (2 yaca).
Oprannyeckue BelleCTBA: NPUPOJAHbIC, MCKYCCTBEHHbIC W CHHTETHYECKHeE.
Oco0EeHHOCTH COCTaBa U CTPOCHHUS OPTaHMYECKUX BEIIECTB. BUTamu3M u ero Kpax.
[lonsitue 00 yriaeBoaopoax.
OcHOBHBIC T0JIO)KEHMSI TEOPHHM XHMHYECKOro crpoenuss byrtieposa.
BanentHocts. CTpykTypHBIE (QOpMYNIBI — MOJHBIE U coKpamniéHHbie. [IpocTbie
(omuHapHbIe) U KpaTHBIE (JIBOWMHBIE U TpOWHBIE) CBsA3U. M30Mepbl U H3oMepus.
B3anMHOE BIMsIHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. Hexotopble oO0IMe XWMHYECKHE CBOWCTBA OPTraHUYECKHUX
BEIIECTB: UX TOpPEHUE, IUIaBJIeHHEe U oOyriiBaHue. Mojenu (1apocTepKHEBBIE U
00BEMHBIE) MOJIEKYJI OpPraHUYECKUX COEIMHEHMI pa3HbIX KiaccoB. OmnpejeneHue
AJIEMEHTHOI'O COCTaBa OPraHUYECKUX COECIUHEHHUIA.

Jlabopamopnuie onvtmol. I3roTOBJICHHUE MOJIEIICH OPTaHUYECKUX COCTMHEHUMN

YrieBoaopoabl M UX NPUPOAHBIE HCTOYHHMKH (12 yacoB)
IpenenbHbie yrieBoaopoabl. AJkanbl. OnpeneneHue. ['OMOJOTHYECKHN Pl
ankaHoB W ero o6Omas Qopmyna. CTpyKTypHas H30MEpHUs YIIEPOTHOM IIETH.
Panukansl. Homenkiiarypa ankaHoB. XMMHUYECKHE CBOMCTBA aJIKAHOB: TOPEHUE,
peakiuu 3amenieHus (raJoreHUpOBaHUE), PEaKlMsl Pa3oKEeHUs METaHa, PEeaKIUs
JNETUIPUPOBAHUS dTAHA.
HenpenenbHble yriaeBoaopoabl. AJIKeHbI. OJTuiieH. [‘omonormueckuil psn
ankeHoB. Homenknatypa. CtpykrypHas uzomepus. [IpoMbluieHHOE MOTydeHHE
AJIKECHOB: KPEKUHT U JETUAPUPOBAHUE aJKaHOB. Peakuusa aermapatalny 3TaHOJA,
Kak J1a0opaTopHBI croco0 MOMydeHHs! STHieHa. Peakuuu NpucOeIWHEHUS:
rujpaTanmsi, TUAPOTAJIOTEHUPOBAHUE, TaIOT€HUPOBAHUE,  IOJIMMEPU3ALUU.

[IpaBuno MapkoBHukoBa. OxuciieHWE ankeHoB. KauecTBEeHHbIE peakuuu Ha



HEIPEEIbHBIE YTIEBOAOPOIBI.
Aaxkaguensl. Kayuykn. Homenknatypa. Conpsixénnesle nuensl. byraauen-1,3,
m3onpeH. Peaknus JleOenesa. Peakuuu npucoenuHeHus ankaaueHoB. Kaydykw:
HaTypaJIbHBIM, CUHTeTHYECKHE (OyTaJueHOBBIM, H30MPEHOBBIN). Bynakanuzamnus
Kayuyyka. Pezuna. D00HUT.

Aaxkunbl. OOmas  xapakTepucTuka romosiormdeckoro psga. CrnocoObl
oOpa3oBaHus Ha3BaHUM AJIKMHOB. XMMHUYECKHE CBOMCTBA alETUJIEHA: TOpPEHHE,
peakuuu MPUCOETUHEHUS : T'HJIpOrajJoreHupoOBaHUeE, raJloreHUpOBaHUE,
ruapatanus  (peakuust KyuepoBa), — ero modydyeHue U NpPUMEHEHUE.
Bununxmnopua u ero noauMepusanus B MOJUXJIOPBUHUIL.

Apenbl. beH3o, kak npecTaBUTEIh apOMaTHYECKUX YrieBoaopoaoB. CTpoeHue
€ro MOJIeKyJbl M CBOWCTBa (DHU3MYECKME U XUMHUYECKHE CBOMCTBA: TOpEHHE,
peakuud 3aMelleHusi — TalloTeHUpoBaHWe, HuTpoBanue. llonyueHue wu
npuMeHeHue OeH307a.

Ipupoansiii 1 momyTHbIM ra3pl. CoctaB nmpupoaHoOro rasa. Ero HaxoxaeHue B
npupoge. IlpenmyimectBa HOpPUPOJHOTO Tra3a Kak TOIUIMBA. XHUMHYECKas
nepepaboTka TPUPOAHOrO Tasza: KoHBepcus, nupoiu3. CuHTe3-ra3 ©u €ro
IPUMEHEHHE.

[TonyTHBIE Ta3bl, UX cocraB. IlepepaboTka MOMYTHOrO Ta3a Ha (QpaKIUH: CYXOi
ras, mpornaH-0yTaHOBask CMECh, Ta30BbII OCH3HH.

Hedptr u cnocodbl eé mnepepadorku. CocraB HehpTH M €€ mepepaboTKa:
MeperoHka, KpekuHr, pudopmunr. HegrenpoaykTsl u ux nomydenue. [lorstue 06
OKTaHOBOM YHCJIe. XUMUYECKHE CIIOCOOBI MOBBILICHHS KauecTBa OCH3UHA.
KamenHblii yroib u ero mepepadorka. KokcoBaHME KaMEHHOrO yIJISI U €ro
MPOAYKTBI: KOKCOBBIM ra3, aMMHadHas BOJA, KaMEHHOYTOJbHAas CMOJIa, KOKC.
lMazudukanus KaMEHHOTO yTIJIA.

Jlemoncmpayuu. 1'opeHUE TPENETBbHBIX W HENPENCNIbHBIX YIJIEBOAOPOJIOB:
MeTaHa, »JTaHa, aueruiieHa. KadyecTBeHHble peaklMM Ha HENpeaesibHbIC
YIIEBOAOPOAbl:  OOECLUBEYMBAHME  OTUJIEHOM U ALETWIEHOM  pPacTBOPOB

NepMaHraHara Kkaiausgs ¢ OpoMHOW BoAbl. OTHOmIEHHWE O€H30Jla K 3TUM
8



okucnutensaM. Jleruaparanus sTaHona. ['uaponus kapbuna xaneuus. Kosmekiuu
«Hedtb u HEedTenpoayKkTh», «KaMeHHBINH Yrojib U MPOAYKTHI €r0 MepepadoTKI,
«Kayuykwn». Kapra nmone3nsix uckomnaemsix PO.

Jlabopamopnvie  onvimer. OOHapy)XeHHE  NPOAYKTOB TOpPEHHUS  CBEYH.
HccenenoBanne CBOMCTB Kay4yKOB.

Kucsiopoa- u azorcoaeprkamue opranudeckue coequnenns (14 yacon)
Onnoaromubie cnuptbl. Ornpenenenne. @OyHKIMOHAIBbHAS TUAPOKCUIIbHAS
rpynna. ['oMoJlornueckuid psiji MpeaesbHbIX OJHOATOMHBIX CHHUPTOB. M3omepus
MOJIOKEHUS (PYHKIMOHAIBHOW rpynmbl. BogopoaHas cBsi3b. XUMHUYECKHE
CBOMCTBa CHUPTOB. AnbpaerugHas rpynna. Peakuus stepuduxaiivu, CIOXKHBIC
a¢upsl. [Ipumenenue crnuprtoB. JleliCTBHE METHUIOBOTO M ATHUJIOBOrO CIHPTOB HA
OpraHu3M 4YeJIoBeKa.

MHoroaroMHble CIUPTHI. DTUIICHTIIUKOb, KaK MPEJICTABUTEIb IByXaTOMHBIX H
[JIMIEPHH, KaK IPEACTaBUTENb TPEXaTOMHBIX cIUpTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIUPTHI, KX CBOWMCTBA, MOJIyueHHEe M npumeHeHue. [lonsitue 00
aHTu(dpu3ax.

®enon. CtpoeHue, MmoydeHue, cBocTBa U npuMmeHenue ¢enona. KauecrBeHHbie
peakiuu Ha (heHos. B3anMHOe BIIMsIHUE aTOMOB B MOJieKyJie (heHora.

AJubaerubl M KeToHbl. DopMmanbAeruj M aleTalbIETu/l, Kak NpeAcTaBUTEIN
aNbJIETUAOB, COCTaB HUX Moyiekyl. DyHkiMoHanbHas KapOOHWIbHAS Tpymma.
KauecTBeHHble peakiuu Ha anbAeruabl. CBONCTBA, MOJyYEHUE U TPUMEHEHHE
dopmanpaernia W aneTanpaeruAa.  Peaknuu  TOJUKOHIEHCAIMU IS
dopmanpaeruna. [lorsTie o KeTOHAX HAa MPUMEPE AIlETOHA.

KapOoHoBble KHCJI0TBI. ['OMOJIOrMUECKHIl Pl MPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. JKupHBIE KapOOHOBBIC KHCIOTHI. XHWMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCHOT. [lonmydeHne n mpuMeHeHne MypaBbUHON M YKCYCHON KHCIIOT.
Caoxublie d¢upsnl. Kupbl. Peaknus stepudukarmu. Crnoxuabie 3¢upsl. Kupsl,
MX COCTaB U TUAPOIU3 (KUCIOTHBIN U IEI04YHON). MbLia. ['uapupoBaHue KUpOB.
YraeBoabl. YrieBoasl. Monocaxapuasl. ['roko3a kak anpaerugocnupT. CopOour.

MonouHokucioe u cnuptoBoe Opoxenue. Dortocuntes. Jucaxapunpl. Caxaposa.
9



[Tonucaxapuapl: Kpaxmall, HEJUTI0I03a.
AMHMHBI. AMuHOTpynma. AMUHBI TpEIEIbHBIE M apoOMaTH4YeCKHe. AHMWIIVH.
Ilonyuenne amuuOB. Peaknusa 3uHuMHA. XUMHWYECKHE CBOWCTBA M INPUMEHEHUE
aMHHOB.
AMMHOKHMCJIOTBI. AMHUHOKHUCIOTBI, COCTaB MX MOJEKYJI M CBOMCTBa, KakK
aM(OTEepHBIX  OpPraHUYECKUX COeAMHEHUW. [NHIMH, Kak MpeaCcTaBUTEIb
aMHHOKHUCIIOT. [loslyueHne nmoauneTuaoB peakuneil noaukonaencanuu. [lonsitue o
MEOTHTHON CBSI3H.
Beakn. CtpoeHue Mojekya O€JIKOB: TEpBUYHAsI, BTOPUYHAS U TPETHUHAS
cTpykTypbl. KauecTBeHHbIC peakinuu Ha OCJIKH, MX TUIPOJIU3, JIEHATypalus M
Oounonornyeckre QyHKIINH.
emoncmpayuu. IlonydeHue anpIeruoB OKUCIEHUEM crupToB. KauecTBeHHas
peakIusi Ha MHOTOATOMHBIE CITUPTHI. 3aBUCUMOCTh PACTBOPUMOCTH (PeHOJIa B BOJIC
oT TemiepaTypsl. B3aumoseiictere ¢ 6pomuoi Bomon u xmopumom xenesa(lll),
KaK KadyecTBeHHbIE peakuuud Ha ¢eHon. Peakium cepeOpstHOro 3epkana U CO
CBEXKeMnoaydeHHbIM TuapokcuaoM meau(ll) mpu HarpeBaHum, Kak KaueCTBEHHBIE
peakuuu Ha anpiaeruabl. OOpaslbl MypaBbHHOW, YKCYCHOM, MaJbMUTHHOBOW WU
CTEapUHOBOM KHCIIOT U UX PACTBOPUMOCTb B BOJIE€. AJIbJIETUIHBIE CBOMCTBA U
CBOMCTBa MHOTOATOMHBIX CITHPTOB TJIIOKO3BI B peakiuu ¢ ruapoxkcuaom meau(ll).
Nnentudukamms kpaxmana. KagyecTBeHHBIC peaKkIiuy Ha OSIKH.
Jlabopamopnuvie onvimoi. CpaBHEHUE CKOPOCTH HCIApEHUS BOALI M ITaHOJA.
PacTtBopumMocThs rauneprHa B BoJ€. XUMHUYECKUE CBOMCTBA YKCYCHOW KHCIIOTBHI.
Omnpenenenne HEMPEACIbHOCTH PaCTUTENbHOTO Macia. Mnentudukanusa kpaxmana
B HEKOTOPBIX MPOAYKTAX MNHUTaHUs. M3roroBieHHE KpaxMalabHOIO KIEHCTEpA.
N3roroBnenne Mojaener MOJEKyJ aMHUHOB. M3roTtoBieHHME MOAEIU MOJIEKYJIbI
[JIMIMHA.
Ilpakmuueckan padboma. nentudukarmss OpraHuIeCKUX COSTUHEHUH.
Opranuveckasi XuMus 4 001ecTBO (5 YacoB)
buorexnonorus. Ilepuoast e paszputus. Tpu HampaBieHUs: OUOTEXHOJOTHMU:

ICHHasAa (I/IJ'II/I FCHCTI/I‘-IGCKEUI) HWHXXCHCPHUA, KICTOYHAsA HMHIXCHCPHUA, OnoJiormyeckas
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uHxeHepus. ['eHetmuecku  MoauduuupoBaHHble opraHuzmbl  (I'MO) wu
TpaHcrenHas nponykuus. Knonuposanue. MimmoOunuzoBanHble (EPMEHTHI U UX
IPUMEHEHHE.

Iomumepbl.  Knaccudukanuss  noaumepoB.  VICKyCCTBEHHBIE — MOJHMMEPHI:
LEJUTYJION I, alleTaTHBIN MIENK, BUCKO3a, Ie/uTodaH.

Cunrernyeckue noiumepsl. [lonrmepusanus U MOJIUKOHIEHCALIUSA, KaK CIIOCOOBI
nojsydeHus mnonauMmepoB. Cunrernyeckue Kaydyku. Illomuctupon, TediaoH wu
NOJMBUHWIXJIOPU, Kak MpeAcTaBUTeNH IuiactMacc. CHUHTETHMYECKHE BOJIOKHA:
KaIrpoH, HalJIOH, KeBJap, JaBCaH.

Jemoncmpayuu. Konnekuuu KaydykoB, IJIACTMACC, CUHTETUYECKHUX BOJIOKOH H
u3zennii u3 HuX. @epMEeHTaTUBHOE Pa3sIoKeHUE EPOKCH 1A BOJOPOAA C TOMOIIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBU MJIU KapTodes.

Jlabopamopnusie onvtmpr. O3HaAKOMIIEHHE C KOJUICKIIUSIMU KaydyKOB, TIaCTMacc U
BOJIOKOH.

Hpakmuqecmm pa60ma. Pacrnio3naBanue miaacTMacc ¥ BOJIOKOH.

Conep:kanme kypca. 11 kaacc. ba3oBblii ypoBeHb
(35 yacos, 1 yac B HeeJ110)
Crtpoenue BemecTB (9 4acoB)

OcHoBHbIE cBeJeHUs1 0 cTpoeHMH atoma. CTpoeHME aroMma: COCTaB sjpa
(HyKJIOHBI) W dJeKTpoHHas oOonouka. [lonstme 00 wu3otomax. Ilonarue o
XUMUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsI0M Sipa.
Ilepuoauyeckas cucreMa xumu4eckux 3jeMeHToB /. U. MenaesieeBa B cBete
cBeTe YYEeHHUsl 0 cTpoeHun atoma. Ousnueckuii cCMbICT MpUHATON B Tabnuie /1.
N. MenneneeBa CUMBOJIUKU: MOPSJKOBOTO HOMEpa 3JEMEHTa, HOMepa Mepuoja u
HoMepa rpynmbl. [loHsATHE O BaJIEHTHBIX 3JEeKTpoHax. OTOOpakeHHE CTPOCHHS
AJEKTPOHHBIX O0OJIOYEK AaTOMOB XUMHUYECKHUX JJIEMEHTOB C  MOMOIIbIO
AIEKTPOHHBIX U AJEKTPOHHO-TpaduuecKux Gopmy.

OOBsicCHEHHE 3aKOHOMEPHOCTEH H3MEHEHHsI CBOWCTB 3JIEMEHTOB B NEPUOJIAX H

rpymmnax HGpHOI[H‘-ICCKOﬁ CUCTCMBbI, KaK CJICACTBHUC HX JJICKTPOHHOI'O CTPOCHHA.
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DIIEKTPOHHBIE CEMENCTBA XUMUYECKUX JJIIEMEHTOB.

CraHoB/ieHHEe U Pa3BUTHE MEPUOAMUYECKOr0 3aKOHA M TEOPHUHU XMMHYECKOIO
CTPOCHMSA: TIPEANOCHUIKM OTKpbITUA llepuoamyeckoro 3akoHa W TEOpUU
XUMHYECKOTO CTPOCHUS OPraHUYECKUX COCAUHEHUN; POJb JIMYHOCTHU B HUCTOPUM
XUMHUM; 3HAYEHUE PAKTUKHU B CTAHOBJICHUM U PA3BUTUH XUMUUYECKUX TCOPUIA.
HNonnas xumu4yeckasi CBsi3b 1 MOHHbIE KPUCTA/LIMYEeCKHe PeméTKU. KaTnoHsl
U aHMOHBI: MX 3apsibl U KiIacCU(UKAIUS MO COCTaBYy Ha MPOCTHIC M CJIOKHBIC.
[IpencraBurenmu. [lonsitTue 00 HWOHHOW XUMHYECKOM cCBsizu. HMoHHas
KpUCTAJUTMYECKasl pelméTka U (PU3NYECKUE CBONCTBA BEIIECTB, OOYCIOBJICHHBIC
3TUM CTPOCHUEM.

KoBasileHTHast  xumMuyeckasi CBfAI3b. ATOMHBIE M MOJIEKYJISIPHbIE
KpUCTALNIMYECKHE PeIEéTKH. [TonsiTne 0 KOBAJICHTHOMN CBSI3U.
DJNIEKTPOOTPUIIATENIBHOCTh, HEMOJISIpHAsE M MOJISIpHAsi KOBAJEHTHBIC CBSA3HU.
KpatHocTh KOBajeHTHOU CBsi3HM. MeXxaHu3Mbl 00pa30BaHUsl KOBAJIEHTHBIX CBSI3EH:
OOMEHHBI M JIOHOPHO- aKNEenTOpHbIN. [loMsSpHOCTH MONEKYIbI, Kak CJEJACTBHUE
IIOJIIPHOCTU CBSI3U M T€OMETPUM MOJIEKYJIbl. Kpucrammnueckue pemérku ¢ 3TUM
TUIIOM CBSI3U: MOJIEKYJISIpHBIE M aTOMHble. @DU3MYECKUE CBOMCTBA BEILIECTB,
00yCIIOBIIEHHBIE TUTIOM KPUCTAJUTMUYECKUX PEHIETOK.

Merajuinyeckass cBf3b. [IoHATHE O METAUIMYECKOM CBS3M M METAJUIMYECKUX
KPUCTAJUIMYECKUX peIeETkax. PU3MYecKue CBOMCTBA METAUIOB HAa OCHOBE HX
KPHUCTAJUIMYECKOTO CTpoeHus. [IpuMeHeHue MeTajuloB Ha OCHOBE HX CBOWCTB.
UYEpHbIe 1 LBETHBIE CILIABBI.

Boaopoanass xumu4yeckasi ¢Bsi3b. MEXMOJIEKYJSIpHAsE U BHYTPUMOJICKYJISIPHAS
BOJOPOJHBIE CBSI3U. 3HAYEHUE MEKMOJIEKYJISIPHBIX BOJOPOJIHBIX CBA3EH B IPUPOIE
Y )KU3HU YEJIOBEKA.

Hoaumepsl.  [lonydyeHue  MOAMMEPOB  pPEAKUUSIMUA  MOJUMEPU3AUMUA U
MOJMKOHACHCAMU. BakHeWue MNpencTaBUTeNM IJIaCTMACC M BOJIOKOH, HX
MOJy4€HUe, CBOMCTBA U NpuMeHeHHe. [[oHsITHE O HEeOpPraHWYEeCKUX MOJUMEpax U
UX IPEACTABUTEIIH.

JucnepcHble cucteMbl. [ToHsTHe 0 gucnepcHoO (asze u AUCTIEPCHOHHON Cpeje.
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ArperatHoe COCTOSIHME pa3Mep 4acTull (as3bl, KaK OCHOBa JJisi KiaccUUKaiuu
JOUCTIEPCHBIX  CUCTEM. OMYJbCHHM, CYCIEH3WHM, aj’p0o30Jd —  TPYIIbI
rpyOOMCIEPCHBIX CHUCTEM, HX TMPEJACTABUTENIMU. 30JM UM TEId — TPYIIIbI
TOHKOJIMCIIEPCHBIX CHUCTEM, WX mpeactaButenu. lloHstne o cuHepe3uce u
KOAryJisiLivu.
JHemoncmpayuu. llepuoguyeckor CHUCTEMbI XUMUYECKHX dneMeHToB J[. M.
MenneneeBa B pa3iuuHbx ¢hopmax. Mojieb HOHHON KPUCTALTMYECKON PemETKr
Ha TpUMEpe XJopuaa HaTpud. MuHepanbl C 3TUM THUIIOM KPUCTAIIMYECKON
PELIETKOM: KaJBLHUT, raguT. Moaenn MOJIEKYJIPHON KPUCTAJUIMYECKOU PELIETKU
Ha IIPUMEPE «CYXOro JIbJIa» WX MOAAa U aTOMHOM KPUCTAJUIMYECKON PEUIETKU Ha
npuMepe anmasa, rpadura Win kBapua. Monaens MossipHOro o0b€Ma raza. Mojenu
KPUCTANTMYECKUX PEIETOK HEKOTOpbIXx MeTawioB. Kosmnekuuu 00pasios
Pa3IMYHBIX IUCIIEPCHBIX cucTeM. CHHEPE3UC U KOATyJIsIHUS.
Jlabopamopnvie  onvtmei.  KOHCTpyMpOBaHME  MOAEIM  METAJUIMYECKOMN
xuMudecko cBsizu. [lonmydeHue KOJUIOMAHOTO pacTBOpa KypHUHOTO Oelika,
UCCIIEIOBAHNE €r0 CBOWCTB C IOMOIIBIO JIa3€pHOM YKa3KU WU IPOBEIECHUE €r0
neHatypanuu. [lonmydeHue sMylnbcUM pacTUTEIBLHOTO Macja W HaOJIoJeHue 3a eé
paccioenueM. [lonydeHne CycrneH3un «M3BECTKOBOTO MOJIOKa» W HaOIIOJCHUE 32
e€ cequMeHTaIeH.

Xumudeckne peakuuu (12 yacon)
Knaccupukanusa xuMuYeCKMX peakuMil. AJUIOTpONM3alus W H30MEpHU3allus,
KaKk peaknuu 0e3 M3MEHEHHWs COCTaBa BEIIECTB. AJIOTpONHUS U €€ MPUYHUHBIL.
Knaccudukanus peakuuii 1Mo pa3ivyHbBIM OCHOBAHMSIM: TIO YUCIYy M COCTaBy
peareHToB M TMPOAYKTOB, MO (a3e, MO HCIOIH30BAHUIO KaTaau3aropa WU
depmenTa, mo TeruioBomy dpdexry. TepMmoxumudeckne ypaBHCHHS PEAKIIHA.
CkopocTh XMMHUYeCKUX peaknuii. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh
XUMHAYECKHX PEAKIUi: NPUPOJIA PEArMPYIOINX BEUIECTB, TEMIIEPATYpPA, IIIOIIA/Ib
X CONPHKOCHOBEHHS PEATMPYIOUIMX BELIECTB, UX KOHIIEHTpAILUs, MPUCYTCTBUE
katanuzatopa. [lonatue o karamuze. DepMeHTbl, Kak OHUOJIOTHYECKHUE

KaTaJIn3aTOPkI. I/IHFI/I6I/ITOpI)I, KaK «aHTOHHMbD» KaTaJIU3aTOPOB U NX 3HAYCHHUC.
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XuMuyeckoe paBHOBecHe M cnocodbl ero cmemenusi. Kiaccuduxanus
XUMUYECKUX Peakluil 1Mo mpu3Haky ux HampamieHus. l[lonstue o0 oOpaTuMbIx
peakiusax M xumudeckoM paBHoBecuu. [lpunnun Jle-lllatenbe U crnocoOwI
CMEILEHUs] XUMUYECKOTro paBHOBecus. OOI1ast XxapakTepuCTUKA PeaKIuii CUHTE30B
ammuaka u okcuza cepbl(V1) u paccMOTpeHHEe YCIIOBUN CMEIICHHUS UX PAaBHOBECHS
Ha MPOU3BO/JICTBE.

I'maposam3. O6patumblii u HeoOpaTUMBbIA TUIpoau3bl. ['Maponus coneit u ero
TUMbL. ['UAPOIN3 OPraHUYECKUX COEAUHEHUN B JKUBBIX OPraHU3MOB, KaK OCHOBA
obmena BemiecTB. [loHsiTHe 00 »SHepreTUYecKOM OOMEHE B KIETKE W POJIU
TUJIPOJIN3a B HEM.

OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE peakunuu. CTeneHb OKUCIEHHUS U e€
ompenesieHne 1o QGopMmyiaM OPraHMYEeCKUX W HEOPTaHUYECKUX BEIIECTB.
DJIeMEHTBl M BENIECTBA, KaK OKHUCIUTENM MW BoccTaHOBUTENU. I[loHatne o
npolieccax OKUCIEHUs U BOCCTaHOBJIEHUA. CoCTaBlIeHUE ypaBHEHUN XUMHUYECKUX
peakiuii Ha OCHOBE JIEKTPOHHOIO OajaHca.

DJIEKTPOJIM3 PACIUIABOB H PACTBOPOB JJICKTPOJHTOB. XapaKTepUCTHKA
ANEKTPOJIN3a, KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO mporecca. OcobeHHOCTH
AJIEKTPOJM3a, MPOTEKAIIIEr0 B PacTBOpax AJeKTposuToB. [Ipakrudeckoe
IPUMEHEHHUE DJICKTPOJIM3a: IOJIYYEHHE TaJOreHOB, BOJOPOJA, KHUCIOPOJaA,
IIEJIOYHBIX METAJJIOB U LIEJIOYEH, a TAKKE AIIFOMUHUS AJIEKTPOJIM30M pacIuIaBOB U
pacTBOpPOB COEAUMHEHUM JTUX JJeMeHTOB. [loHsTHe o0 ranpBaHOILIACTHKE,
raJIbBAaHOCTETUH, paQUHUPOBAHUHU [IBETHBIX METAIJIOB.

Jlemoncmpayuu. PacTBOpEHHE CEPHOM KHUCIOTBI M aMMHWAYHOM CEJIUTPBl U
duKkcanys TETIOBBIX SBICHUH I 9TUX MPOIecCcOB. BzaumoaeicTBust pacTBOpOB
COJISIHOM, CEpHOM M YKCYCHOM KUCJIOT OJIMHAKOBOW KOHIIEHTPALIMHU C OJIMHAKOBBIMH
KyCOYKaMH (TpaHyjaMu) IMHKA U B3aUMOJEHCTBUE OJJMHAKOBBIX KYCOUKOB pa3HbIX
METaJJIOB (MarHus, 1IMHKA, JKeJie3a) C paCTBOPOM COJISTHOM KHUCJIOTHI, KaK MpUMep
3aBUCUMOCTH  CKOPOCTM XHMHWYECKMX PEaKUMid OT TMPUPOJBI  BEUIECTB.
B3aunmojelicTBue pacTBOpoB THOCYJIb(aTa HATPUS KOHUECHTPALIUKU U TEMIIEpaTypbl

C pAacTBOPOM  CEpHOM  KHUCIOTBL. MOJEIUPOBAHUE  «KHUILSIIIETO  CJIOS».
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Hcnonp3oBanue HEOPraHMYECKUX KaTaIU3aTOPOB (CoJiei kene3a, MoIu/1a Kaaus) u
MPUPOJIHBIX OOBEKTOB, COJEpXkKalIUX KaTajazy (Chlpoe Msico, Kaprodenb) s
paslioxKeHus mepokcuaa Bojgopoaa. BzaumoneiicTBue UHKA ¢ CONMSIHOM KUCIOTOU
HUTpaTOM cepelpa, Kak MpUMEPhl OKUCIUTEILHO-BOCCTAHOBUTEIILHON peakiuil u
peakiuu oOMmeHa. KoHcTpyupoBanue mojnenu anekTpoiauzépa. BumeodparmeHt c
MIPOMBIIIJIEHHON YCTAaHOBKU ISl TIOJIYYSHUS aJIFOMUHUS.
Jlabopamopnwie onvimwui. Vnmioctpanus npasBuia beproiie Ha NpakTUKE —
pOBEJCHUE peakiuii ¢ o0pa3oBaHMEM OcCajJKa, raza W BOJBL. [ eTeporeHHbIN
KaTajii3 Ha TIpUMepe Pa3I0KEeHUS MEPOKCUIa BOJAOPOAa B MIPUCYTCTBUM JTUOKCHU]IA
mapranna. Cwmemenue pasHoBecuss B cucreme Fe¥* + 3CNS™ < Fe(CNS)s.
HcnbiTaHne WHAWKATOpAaMH Cpelbl  PacTBOPOB COJIeH Pa3IUYHBIX THIIOB.
OKHUCIUTENHPHO-BOCCTAHOBUTEIbHASL PEaKIMsi W peakuuss oOMeHa Ha Tpumepe
B3auMOIeHCTBHS pacTBOPOB cyibdaTta meau(Il) ¢ sxene3oM u pacTBOPOM IIIETOUH.
Ilpakmuueckan padoma. PenieHue -SKCOEPUMEHTAIBHBIX 3a/ad IO TEME
«XuMHYecKas peakius».

BemecTBa u nx coicTBa (9 yacon)
MeTtasiibl. Pu3nueckre CBOMCTBA METAJIIOB, Kak (PyHKIMS UX cTpoeHusd. [lenenue
METaJUIOB Ha TPYMNINbl B TEXHUKE U XUMUH. XHMMHUYECKUE CBOICTBA METAJUIOB U
DJICKTPOXMMUYECKUN  psifi  HamnpspkeHud.  l[loHsatne 0 MeTauioTepMuu
(aTFOMMHOTEPMUM, MATHUETEPMUU U JIP.).
Hemeranabl. baaropoansbie rasnsl. Hemeramisl kak okuciaurenu. Hemerannel kak
BOCCTAaHOBUTENH. PsJ 3JEKTPOOTpUIIATENLHOCTU. VHEpTHBIE WM OJaropojHbie
rasbl.
Kuciiorsl Heoprannyeckue U opranudeckue. KucioTel ¢ TOUKU 3peHUs aTOMHO-
MOJEKYISIpHOrO yueHHusi. KUCIOTBI ¢ TOYKM 3pEeHUs TEOPUHU AJIEKTPOJIUTHUECKOMN
nucconuanuu. KHcioTel ¢ TOYKU 3peHUs TPOTOHHOU Teopuu. OOIIMe XMMUYECKUe
cBoiicTBa kucnot. Kiraccudukarus Kucior.
OcHoBaHUSI HeOpraHuveckue M opraHuveckue. OCHOBAHUSI C TOUKU 3PECHUS
aTOMHO-MOJICKYJISIpHOTO  y4yeHusi. OCHOBaHUA C TOYKH 3pPEHUS TEOPUH

BJICKTPOIUTHYECKON aucconuani. OCHOBaHMS C TOYKH 3PEHUS TPOTOHHOM
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teopun. Knaccudukanus ocHoBaHM. XMMHUYECKUE CBOWCTBA OPraHUYECKUX U
HEOPraHWYECKUX OCHOBAHUM.
AmdoTepHbIe COeIMHEeHMS HEOpPraHu4vecKue u OpraHuvecKue.
Heopranuueckue amdoTepHble COSAUHEHMS: OKCUIbI U THUAPOKCUABL, — UX
CBOMCTBa W mojiyueHue. AMQOTepHbIe OpraHMYEeCKUE COCAUHEHUS Ha TpPUMEpPE
aMUHOKUCIIOT. [lenTuabl v nmenTuaHas CBS3b.
Coun. Knaccuduxamus coneit. KEcTkocTh BOABI U CMOCOObI €€ yCTpaHEHHUS.
[lepexon xapOoHaTa B ruapokapooHat u obpatHo. OOuMe XUMUYECKHE CBOWCTBA
COJIEH.
Jemoncmpayuu. Komnekuus METaJIOB. Komnekuus HEMETAJJIOB.
B3aumonenictBue KOHUEHTPUPOBAHHOM a30THOM KHCJIOTBI C Menbro. Bcembimka
TEPMUTHON cMmecu. Bcemblllika 4€pHOro mopoxa. BeITeCHEHUE TrajoreHOB U3 MX
pacTBOPOB JPYrMMU TajoreHamu. B3aumopaelcTBue mapoB KOHIICHTPUPOBAHHBIX
pPacTBOPOB COJISIHOM KHUCJIOTHI M aMMHaKa («abiM 0e3 orus»). [lomydyenue ammuaka
U M3yYECHHUE €ro CBOMCTB. PaznmuuHble ciydaum B3aMMOJIEUCTBUSL pACTBOPOB COJEHN
AMIOMHUHUSA cO 1IEN0Ybt0. [lomydeHue KECTKOW BOJBI M YCTPAHEHHUE €€ HKECTKOCTH.
Jlabopamopnwvie onwvimoei. 1lonydyeHne HEpPACTBOPUMOIO THUIPOKCHAA U  €ro
B3aMMOJICUCTBUE C KuUCIOTOW. MccnemoBaHne KOHLEHTPUPOBAHHBIX PAaCTBOPOB
COJITHOM M YKCYCHOM KHCJIOT KalleJIbHbIM METOJOM IIPH MX pa30aBJICHUH BOJION.
[Tomyuenne amdoTepHOro THAPOKCHAA W H3y4YeHHE ero cBOWMCTB. IIpoBenenwme
Ka4eCTBEHHBIX PEAKIUU 110 ONPEIEIICHUIO0 COCTaBa COJIU.
Ilpakmuueckaa paboma. PeuieHue -SKCIEPUMEHTAIBHBIX 3a7ad II0 TEME
«BemecTBa 1 UX CBOMCTBa.

XuMusi 1 cOBpeMeHHOoe 0011ecTBO (4 yaca)
IIpousBoacTBo aMmMuaka W MeTaHoJsa. [loHsATHE O XMMHUYECKOM TEXHOJIOTHH.
XUMHUYECKHE peakiuu B TMPOU3BOJACTBE aMMHMaka W MeraHona. OOmas
KJIacCU(UKAIIMOHHAs XapaKTepUCTUKA pPEaklUUi CHHTE3a B IPOMU3BOJCTBE ATUX
npoAyKkToB. HaydHble MpUHUHUINBI, JI€kKAIIME B OCHOBE MPOU3BOACTBA aMMHaKa U
MeTaHosa. CpaBHEHUE 3TUX MPOU3BOJICTB.

XumMnieckas I'PaMOTHOCTh KaK KOMIIOHCHT 06]]16171 KYJbTYPbI Y€JI0BCKA.
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MapkupoBKka yHakKOBOYHBIX MAaTE€pUaOB, J3JEKTPOHUKUM M OBITOBOW TEXHHKH,
JKOJIOTMYHOI'O TOBapa, NPOAYKTOB IIUTAHUSA, DTUKETOK 110 YXOAY 3a ONEKIOM.
Hemoncmpayuu. Mopenb TPOMBILIICHHONM YCTAHOBKM IIOJY4YEHUsS CEPHOMU
KHUCIOTHl. MoJenb KOJIOHHBI CHHTE3a aMMuaka. BupeodparmeHTsl U ciaisl o
CTEIIEHU IKOJIOTMYECKON YUCTOTHI TOBAPA.

Jlabopamopnovie  onvimpl.  V3ydeHue - MapKUpOBOK  PA3JM4YHBIX  BHUJOB

IMPOMBIIIJICHHBIX U IPOAOBOJIBCTBCHHBIX TOBAPOB.
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TemaTnyeckoe NJIAHUPOBAHUE

10 kxacce
KonuuaecTBo
Ne 11./m. Tema
JacoB
1. Teopust cTpoeHHMs OpraHMyYecKux coeauHeHnid A. M. 2
bytneposa. [Ipenmer opraHnyeckor XUMUU
2. VYreBoa0poabl U UX MIPUPOJIHBIE UCTOYHUKHU 12
3. Kucnopon- wu  azorcoumepxariue  OpraHMuecKue 14
COEINHEHHUS
4, Opranuyeckasi XMMus U 00111€CTBO )
11 knacc
KoanuecTBo
Ne 11./m. Tema
JacoB
1. CtpoeHue BelecTB 9
2. XUMHYECKUE pEaKIUH 12
3. BeitiecTBa 1 X CBOMCTBa 9
4, XUMHS U1 COBPEMEHHOE OOIIIECTBO 4
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