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Paboyas mporpamma no yueOHOMY MpeaIMeTy «XUMHs» npenHazHadeHa juist 10-11 kmaccoB u
pa3paboTraHa B cooTBeTCTBHH ¢ DenepanbHbIM ITOCY1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM
cpeaHero (moiHoro) ooOmero oOpa3oBaHMs, YTBEPKACHHOIO NpHUKa3oM MuHucCTepcTBa
obOpa3oBanusi u Hayku Poccuiickoii @enmeparu o1 17.05.2012r. Ne413 ¢ uW3MEHEHHUSIMU W
nonosHeHusiMU oT: 29.12.2014r., 31.12.2015r., c yuetom TpeOOBaHMIA K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM IPOTrpaMMBbI CpeaHEro (MOJTHOTO) odmiero oopasosanusi, [IpumepHoii
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl cpeaHero odmero oopasosanuss u  OOIT COO MBOY
«BaranoBckasi cpefnsisi 001eo0pazoBaTebHAas IITKOJIAY.

1. Tlmanupyembie pe3yJibTAThl 0CBOEHHUS Y4eOHOI0 MpeIMeTa
JINYHOCTHBIE pe3yJibTaThI:

1) poccHiCKyI0 TPaKIaHCKYI HASHTHYHOCTh, MATPUOTHU3M, YBAXKEHHE K CBOEMY
HapOJly, 4yBCTBa OTBETCTBEHHOCTHU Iepesl PoOMHON, TOpIOCTH 3a CBOM Kpai, cBOrO Poauny,
MPONLIOE ¥ HACTOSIIEE MHOTOHAMOHAIIBHOTO Hapoaa Poccun, yBakeHHE rocynapCTBEHHbBIX
CUMBOJIOB (Tep0, (iar, TUMH);

2) TPKJAHCKYIO TO3MIMI0 KaK aKTHBHOIO M OTBETCTBEHHOTO 4JIEHA POCCHICKOTO
00111eCcTBa, 0CO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIPaBa U 00A3aHHOCTH, YBaXKaIOIIET03aKOH
U TIPABOMOPSTOK, OOJATAIONIEr0 UYYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPAAUIIHOHHBIC HAIIMOHAJIBHBIE U OOIIEYEeIOBEUYECKUE TYMAHUCTHYECKUE U
JEMOKPaTUYECKHE IIEHHOCTH;

3) TOTOBHOCTS K CiTyKeHnI0 OTEUeCTBY, ET0 3AIUTE;

4) chopMHUPOBAHHOCTE MUPOBO33PEHHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYp, a TakkKe
pasnmuuHbIX (GOopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOETO MECTa B IMOJHMKYJIbTYPHOM
MHUDE;

5) chopMHPOBAaHHOCTE OCHOB CaMOPA3BUTHS U CAMOBOCIHMTAHHS B COOTBETCTBHHU C
001IeYeIOBEUECKMMHU [ICHHOCTSAMH M HJealaMu TPaKIAHCKOro OOIeCTBa; TOTOBHOCTh W
CIOCOOHOCTH K CaMOCTOSITEILHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

6) ToJEepaHTHOE CO3HAHME U TOBEJCHHE B IOJUKYJILTYPHOM MHPE, TOTOBHOCTH M
CIIOCOOHOCTh BECTH AMAJIOT C JPYrUMH JIIOJbMH, JOCTUTAaTh B HEM B3aWMOIIOHUMAaHWUS,
HaxOJIUTh OOIIME IENH U COTPYAHMYATH JJIS UX JOCTHKEHHUS, CIIOCOOHOCTh MPOTHBOCTOSITH
HJICOJIOTUH DKCTPEMHU3Ma, HallMOHAIM3Ma, KCEHO(DOOUH, NMCKPUMHUHALIMU TI0 COLUAIBLHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM MPHU3HAKAM W JPYrUM HEraTUBHBIM COLIMAIbHBIM
SIBIICHUSIM,

7) HaBBIKM COTPYJAHMYECTBA CO CBEPCTHUKAMH, JETHMU MIIAJIIEr0 BO3pacTa,
B3POCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-HCCIe0BATEIbCKOM,
MIPOEKTHOM U APYTUX BUJIAX JI€ATEIIbHOCTH;

8) HpaBCTBEHHOE CO3HAHHWE M TOBEJCHUE Ha OCHOBE YCBOECHHS OOIIECYEIOBEYECKHX
LIEHHOCTEH;

9) roToBHOCTBL U CHIOCOOHOCTH K 00pPa30BaHMIO, B TOM YKCIIE CaMOOOPAa30BaHMIO, HA
MPOTSHKEHUU BCEH JKU3HU; CO3HATENIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPa30BaHMIO Kak
YCIOBUIO YCIIEITHOM MPoQecCHOHAIBHOMN 1 001IECTBEHHON e TeIbHOCTH,

10) screTryeckoe OTHOLIEHHE K MHpPY, BKJIIOYAs ACTETHKY OBITa, HAy4HOIO |
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIICHUH;

11) npuHATHE ¥ peanM3alMio IEHHOCTEHN 30pPOBOr0 M 0E30MacCHOr0 00pasa KHU3HH,
noTpeOHOCTH B (U3MYECKOM  CaMOCOBEPIICHCTBOBAHHH,  3aHATUSX  CHOPTHUBHO-
037I0POBUTEIHHOMN JIEATEIBHOCTHIO, HEMPUATHE BPEIHBIX MPUBBIUEK: KYPEHHUSI, YIOTPEOICHUS
AJIKOTOJIsl, HAPKOTUKOB;

12) GepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOINEHUE K (HU3UUECKOMY H
TICUXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIIOJEH, YMEHUEOKA3bIBATh
MEPBYIO TOMOIIIb;



13) oco3nannbli BeIOOp Oyaymieil mpodeccur M BO3MOXHOCTEH —peanu3alun
COGCTBGHHBIX JKU3HCHHBIX IIJIAHOB, OTHOIICHUEC K HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH KakK
BO3MOXHOCTHU ydqacTusd B peICcHNA JIMYHBIX, O6H.I€CTBGHHLIX, rocyaapCTBCHHELIX,
0O0IIeHAITMOHANIBHBIX MPOOJIEM;

14) chopMHPOBAHHOCTH  JKOJIOTMYECKOTO  MBIIUICHUS, I[OHMMAHUS  BIMSHHS
COLIMAJIbHO-3KOHOMMYECKUX IPOILIECCOB HAa COCTOSIHUE NPUPOJHOW U COLMAIBHOM Cpelibl;
MpHOOPETEHUE OMBITA IKOJIOTO-HAMIPABICHHOH e TEIbHOCTH;

15) oTBETCTBEHHOE OTHOLIEHUE K CO3JaHHIO CEMbHM HA OCHOBE OCO3HAHHOTO MPHUHSATHS
LIECHHOCTEN CEMENHOM KU3HHU.

MeTtanpeaMeTHbIe pe3yJabTaThl:

1) yMenue caMOCTOSTENBHO OMPENENATh LEIH AEATENLHOCTH M COCTABIATH ILIAHBI
NEeSITEIbHOCTH; CaMOCTOSITEIbHO ~OCYHIECTBIIATh, KOHTPOJMPOBATh U KOPPEKTHPOBATh
NeSITENIbHOCTh; MCIOJIb30BaTh BCE BO3MOJKHBIE PECYPCHI JIsi JOCTHKEHHUS MOCTaBICHHBIX
Lene U pealn3alyy IJIaHOB JESTEIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATErMH B Pa3IUYHbIX
CUTYaIIMSIX;

2) yMeHHe MPOJYKTHBHO OOIIATHCA ¥ B3aMMOJEHCTBOBATH B IMPOIECCE COBMECTHON
NESTETPHOCTH, YYUTHIBATh TMO3WIHUHM JIPYTUX YYaCTHUKOB JEATEIBHOCTH, 3(h(HEKTHBHO
paspeniath KOH(IUKTHI,

3) BnajeHne HABBIKAMH MO3HABATENLHOM, yueOHO-UCCIEN0BATENLCKON U TIPOEKTHOM
NEeSITeIbHOCTH, HaBbIKAMU  pa3pelieHusi mpoOsieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEHIeHHs MPaKkTHYeCKUX 3a/]ad, MPUMEHEHUIO
Pa3IUYHbBIX METOJIOB MO3HAHMUS;

4) TOTOBHOCTB U CIIOCOGHOCTD K CAMOCTOSATENLHOM MH(POPMALMOHHO-TIO3HABATENBHOM
NeSITEeNIbHOCTH, BJIaJICHHME HAaBBIKAMM TOJTY4eHHUs HEeoO0XoauMoil mHbopManuu u3 cioBapei
pa3HbIX THUIIOB, YMEHHE OpPUEHTUPOBATHCS B PA3NIMYHBIX HCTOYHHUKAX HH(OpMaIuu,
KPUTHYECKH OIEHHBATh W HMHTEPIPETUPOBATH MH(OpMAIMIO, MOIYYaeMyI0 U3 Pa3IMUHBIX
HCTOYHUKOB;

5) yMeHHe WCIONB30BaTh CPEACTBA HMH(DOPMAMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHosoruii (mamee - MWKT) B pemieHMH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX U
OpraHU3aI[MOHHBIX 33]1a4 ¢ COOMI0eHEeM TPeOOBaHUMN HIPrOHOMUKHU, TEXHUKU OE30TacHOCTH,
TUTHEHBI, PECypcOoCOepeKeHUs, MPABOBBIX W ITUYECKUX HOPM, HOPM HHGOPMAIMOHHOMN
0Ee30I1aCHOCTH;

6) yMeHue OnpenesaTh Ha3HaYeHHe U PYHKLIUH Pa3IMYHbIX COLUATLHBIX HHCTHTYTOB;

7) yMEHHE CaMOCTOSATENBHO OLIEHMBATh W NPMHHUMATH PELIEHMS, OIPEACIISIONINE
CTpaTEruio MOBEJCHHS, C YUETOM IPaKJAaHCKUX U HPAaBCTBEHHBIX [IEHHOCTEH;

8) BilasieHHE A3BIKOBBIMH CPEJICTBAMU - YMEHHE ICHO, IOTHYHO ¥ TOYHO U3JIaraTh CBOIO
TOYKY 3pEHHUSI, UCIOIb30BaTh a/ICKBATHHIE SI3bIKOBBIE CPEJICTBA;

9) BiajsicHMe HaBBHIKAMM [O3HABATENLHOM pe(IIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUI U MBICIUTEIIBHBIX IPOIIECCOB, UX PE3Y/IbTATOB M OCHOBAHUH, I'PAHUI] CBOETO 3HAHUS
Y HE3HaHUsl, HOBBIX MM03HABATEIBHBIX 33/1a4 U CPEACTB UX JOCTHKEHUS.

IIpeameTHblIe pe3y/ibTaThI:

1) chopMUPOBAHHOCTL MPENCTABICHUH O MECTE XMMHH B COBPEMEHHOM HAYYHOU
KapTHHE MHUpa; MOHUMAaHUE POJIM XUMHM B (POPMHPOBAHUU Kpyro3opa M (yHKIHMOHAIbHOMN
I'PaMOTHOCTH Y€JIOBEKa JIJIsl peIIeHUs MPAaKTHUECKUX 3a]ay;

2) BIIaJieHUE OCHOBOTIOJIATAIOIIMMH XUMUYECKMMHE MOHATUSAMH, TEOPUSIMH, 3aKOHAMHH
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XMMHUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BlajieHHEe OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUSI, UCIIOIb3yEMBIMU B XUMHH:
HaOJIo/IeHNe, OINMCaHWe, W3MEpPEeHHE, HSKCIEPUMEHT; yYMeHHue o0pabaThiBaTh, OOBICHATH
pe3yabTaThl MPOBEACHHBIX OTBITOB U JIENIaTh BBIBObI; TOTOBHOCTh U CIIOCOOHOCTH TPUMEHSTh
METO/Ibl TIO3HAHUS NPH PEIIEHUH TPAKTUYECKHX 3aa4;

4) chopMHUPOBAHHOCTH YMEHUS J1aBaTh KOJMYECTBEHHBIE OLEHKM ¥ IPOBOIUTH
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pacyeTsl 10 XUMUYECKUM (OopMyliaM U ypaBHEHUSIM;

5) BnaseHne mpaBUIIAMU TEXHMKU OE30MACHOCTU HPHM HCIHOJB30BAHUH XMMHYECKHMX
BEILIECTB;

6) chopMUPOBAHHOCTL COOCTBEHHOM MO3UIMM 10 OTHOINEHHIO K XMMHYECKOM
nH(pOpMaINH, TTOTY4aeMON U3 Pa3HbIX UCTOYHUKOB



2. Copaepxxanue y4eOHOro mnpeaMera
10 kaacce, 6a3oBbiit ypoBeHnb (lu B Hememto, Bcero 354), YMK O.C. I'abpuernsin,
N.I".OctpoymoB, C.A.CnaakoB

T'JIABA 1 OCHOBBI OPTAHUYECKOM XUMHUMH. (29 uacos)
TEMA 1. Teopusi cTpoeHusi oprannyeckux coequHenuii. Ilpeamer oprannyeckoi XumMuu.
Bw

Opranuyeckue BellecTBA: IPHUPOJHBIE, HCKYCCTBEHHbIE M  CHHTETHYECKHUE.
OCOoOeHHOCTH COCTaBa M CTPOEHUSI OPraHNYeCKUX BemiecTB. Butanmsm u ero kpax. [lonstue 06
yraeBogopofax. OCHOBHbIE TIOJIOKEHUS TEOPUM XMMMUYECKOTO CTpoeHHs byrieposa.
Banentnocts. CTpykrypHBIe (OpMYIIbl — TMOJHBIE U coKpaméHHbie. [IpocTeie (oauHapHbIe) U
KpaTHble (ABOWHBIE W TpoOiiHbIE) cBs3U. M30oMephl M m3omepus. B3anMHoe BiMsHHE aTOMOB B
MOJIEKYJIE.

Jemoncmpayuu.

Hekortopeie o0mme XuMHUYecKHEe CBOWCTBA OPraHUYECKUX BEIIECTB: HMX TOpEHHE,
IJIaBJIEHHUE U OOYyIJIMBaHHE.

Monenu (mapocTepxHeBble U 00BEMHBIE) MOJIEKYJT OPTaHUYECKUX COEIMHEHHUM pa3HbIX
KJIACCOB.

Onpenenenre 2IeMEHTHOTO COCTaBa OPTraHUYECKUX COETMHEHUH.

Jlabopamopnwie onvimet.1 VI3roTOBICHHE MOIENIEH OPraHUYECKUX COCTMHEHUN.

TEMA 2. YriieBo0opoabl 1 X NPUPOIHbIe HcTOUYHHKH (12 4.)

IIpenenbHbie yriesoaopoabl. Ankanbl. OnpeneneHne. 'oMOIOrM4ecKui psJl ATKAaHOB U
ero obmas Qopmyna. CtpykrypHas u3omepus yriaepomHoi nenu. Pamukansl. HomenknaTypa
alKaHOB. XMMHUYECKHE CBOMCTBA aJIKAHOB: TOPEHUE, PEaKLMU 3aMellleHus (TaloreHUpOBaHUe),
peakuys pa3ioKEeHNUs METaHA, PEaKLHsl IETUAPUPOBAHNUS dTaHA.

HenpeneabHble yriieBoaOpoabl. AJIKeHbI. JTUJIEH. ['OMOJOrHMYECKU P AJTKEHOB.
Homenknarypa. CtpykrypHas wuzomepus. [IpoMbInuieHHOE MOJy4eHUE AIKEHOB: KPEKUHT M
NEeTUIpUpoBaHUe ankaHoB. Peakmus neruapatanuu dSTaHOja, Kak J1abopaTOpHBIA crocod
MOJy4YeHUs: HTWiIeHa. Peaknum nOpUCOEIMHEHUs: TUApPATalMs, TUAPOTAIOT€HUPOBAHUE,
rajoreHupoBanue, noiauMepuszanuu. IIpaBuno  MapkoBHukoBa. OKHCIIEHHE — aJIKEHOB.
KauecTBeHHBIE peaklii Ha HENPEIEIbHbIE YTIIEBOJOPOBI.

Anxaauennl. Kayuykn. Homenknatypa. Conpsbkénnbie nuensl. byranuen-1,3, uzonpeH.
Peakmus JleGeneBa. Peaknuu mnpucoenuHeHWs — ankagueHoB. Kaydyku: HaTypallbHBIH,
cuHTeTn4Yeckue (0yTaaueHOBbIN, H30TIPEHOBBIN). Bynkanuzamnus kayayka. Pesnna. D00HUT.

Aaxunbl. OOmas xapakTepucTuka romojiorudeckoro psana. CrnocoOwsl 00pa3oBaHUS
Ha3BaHUM QJIKMHOB. XHMMHUYECKHE CBOMCTBA AallETUJIEHA: TOPEHHUE, PEaKUUU MPUCOCAUHEHUS:
TUAPOraloreHupoBaHue, raloreHupoBanue, ruaparanus (peakius Kydeposa), — ero mnoyiyueHue
U NIpUMEHeHne. BUHWIXnopua v ero noJuMepu3anys B HOJUXJIOPBUHUIL.

Apenbl. BeH301, KaK NpeICcTaBUTENIb apOMAaTUYECKUX YIiIeBOAOpoAoB. CTpoeHue ero
MOJIEKYJIBI M CBOMCTBA (pU3HUECKUe M XMMHUYECKHUE CBOMCTBA: TOPEHUE, PEAKIIMH 3aMEIICHUS —
rajJjoreHupoBaHue, HuTpoBanue. [losydyeHre u npuMeHeHne GeH3oa.

IIpupoansiii u nonyTHLI ra3sl. CoctaB IpUpPOIHOTo raza. Ero HaxoxaeHne B IpUPOJE.
[IpenmyrecTBa NMPUPOAHOTO Ta3a Kak TOIUIMBA. XHUMHUYecKas mepepaboTKa MPUPOJHOTO rasa:
KoHBepcus, nupoiu3. CuHTe3-ra3 u ero npuMeneHue. [lomyrHele rasel, ux cocras. [lepepaboTka
MOIYTHOTO ra3a Ha (hpakuMu: Cyxoi ras, mpomnaH-0yTaHoBasi CMeCh, Fa30BbIil OCH3UH.

HedT1s n cnocodsl eé mepepadorku. CoctaB HepTH U e€ mepepaboTKa: MEeperoHka,
KpekuHr, pudopmunr. Hedrenpoayktsl u ux monyueHue. IloHstue o0 OKTaHOBOM dMCIIE.
XuMHUecKue crnocoObl TOBBINIEHUs KadecTBa OeH3uHa. KaMeHHBIH yronb u ero mepepaboTka.
KokcoBanne kaMEHHOTO yriass M €ro TMpOAYKTHI: KOKCOBBIM ra3, aMMHadHas BOJa,
KaMEHHOYTOJIbHAs cMOJIa, KOKC. ["a3nudukanmsi KaMeHHOTO YIJIsl.

Hemoncmpayuu.



['openue npenenbHbIX U HENPENEIbHBIX YIJIEBOAOPOJIOB: METAaHa, 3TAaHA, alleTUJICHA.

KadecTBeHHBIE peaklluy Ha HENpPEAEIbHBIE YIIIEBOIOPOIBI: 00ECIIBEUNBAHUE STHICHOM U
alleTUICHOM PacTBOPOB IEPMAHTaHATa KaJusl 1 OPOMHOM BOJIBI.

OTtHomeHue OeH30J1a K 3TUM OKUCIIUTEIISIM.

Herunparanus 3TaHoJia.

I'uaponus kapOuaa KaabIys.

Komnexkmun  «Hedtp u  HedTenponykter», «KaMeHHBIH yroib H TPOIYKTHI €ro
nepepaboTkm», «Kaydaykny.

Kapra none3nbix uckonaeMoix PO.

Jlabopamopnvie onvimeoi.

2. O6HapyxeHHE MPOTYKTOB TOPEHUS CBEUH.

3. UccnenoBanue cBOWCTB KayqyKOB.

KonTpoabHnas padora Ne 1 no teme «YT1ieBogopoabl U UX MPUPOIHBIE HCTOUHUKI»

TEMA Ne 3. Kucjsiopoa- u a3orcoaeprkaiiue opranudeckue coequnenus (14 1)

Oanoaromubie cnupThl. Omnpenenenue. POyHKIMOHANbHAS THAPOKCHIIbHAS TpymIa.
['omonornueckuif  psiA  MpeAenbHBIX OJHOATOMHBIX CHHMPTOB. M30Mepuss mOJOXKeHUs
(GyHKIMOHATBHOU rpynnbl. BogoponHas cBa3b. XUMHUYECKUE CBOMCTBA CIIUPTOB. AJbAECTUAHAS
rpynna. Peakuust srepudukanuu, cioxsele 3¢upsl. IIpumenenue cnuproB. [leiicTBue
METHUJIOBOTO M 3TUJIOBOTO CIIMPTOB HA OPraHU3M YeJI0BeKa.

MHoroaTroMHble CHUPTHI. OTUIEHIJIMKONb, KaK MPEICTaBUTENb JBYXaTOMHBIX H
[NIMLEPUH, Kak TMpeACTaBUTEIb TPEXaTOMHBIX coupToB. KauecTBeHHass peakunuss Ha
MHOTOATOMHBIE CIIUPTHI, UX CBOMCTBA, OJydeHHe U npumeHeHue. [lonstie 06 antudpusax.

®enou. CTpoeHue, Noay4yeHre, CBONCTBA U pruMeHeHne penona. KauectBeHHbIe peakiiuu
Ha (eHos. BzaumHoe BIMsiHHE aTOMOB B MOJIEKyJie (peHoa.

AJuberubl 4 KeToHsl. DopMmanbaeru u aneTanbAerul, Kak NpeJCTaBUTENN allbIACTHIOB,
coctaB uX MoJjekyna. DyHKIMOHalIbHas KapOOHWiIbHas rpymna. KadecTBeHHblE peakiuu Ha
anprerunpl. CBoCTBa, MONTydYeHHE U NMPUMEHEHHE (popmalipJeruaa u anetanpiaeruaa. Peakium
MOJIMKOHIeHcauu Juid popmanpaeruaa. [loHsTie o KeTOHAaX Ha MpUMepe alleToHa.

KapG6oHoBbIe KMCI0TBI. [[OMOJIOTHYECKHI PsiT IPEACITbHBIX O THOOCHOBHBIX KAPOOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHCIOThl. XHUMHUYECKHE CBOHCTBA KapOOHOBBIX KHUCIOT.
[Tonydenune u npuMeHEHHE MYPaBbUHOW U YKCYCHOM KUCIIOT.

Caoxnbie 3¢pupsbl. Kupbl. Peaknusa srepudukanmu. Crnoxsable 3¢upbl. Xupsl, ux
COCTaB U THJIPOJIN3 (KUCIOTHBIN U 1IeN0YHO). Mblna. ['uapupoBanue XupoB.

YraeBoabl. YrieBogsl. MoHocaxapuapl. [nmoko3a kak anpaerugocruptT. CopOwurT.
MoutouHokucioe u ciupToBoe opokenue. @orocunres. Jucaxapunsl. Caxaposa. [lonucaxapusr:
Kpaxmai, LeJUTI0I03a. AMuUHBI. AMUHOTpynna. AMUHBI NpEAENIbHBIE U ApOMAaTUYECKUE.
AnunnuH. [lonyyenne amuHoB. Peakuus 3unnHa. XMMHYECKUE CBOMCTBA U IPUMEHEHUE aMUHOB.

AMHMHOKHCJI0TbI. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYJI M CBOMCTBA, Kak aM(OTEPHBIX
OpPraHMYEeCKUX COCAMHEHUH. |JuuuH, Kak [peacTaBUTellb aMUHOKUCIOT. llomyuenue
MOJMIETUAOB peakleil noJukonaeHcauuu. [lonstre o nenTuaHoM CBA3H.

Beaku. Crpoenue Mosekyn OelIKOB: MEpBHYHAS, BTOPUYHAS U TPETHYHAS CTPYKTYPBHI.
KadecTBeHHBIE peaknMM Ha OCNKM, UX THAPOJIU3, JEHaTypauus M Ouosiorudyeckue (pyHKUIHU.
Hemoncmpayuu.

[Tonyuenue anpaeru10B OKUCIEHUEM CIIUPTOB.

KauecTBeHHas peakuiis Ha MHOTOAaTOMHBIE CITUPTHI.

3aBUCUMOCTh PaCTBOPUMOCTHU (heHOJIa B BOJIE OT TEMIIEpaTyphI.

BiaumoneiictBue ¢ 6pomHoi Bo10it 1 xinopuaom xeneza(lll), kak kauecTBeHHBIE peaKkluu
Ha (QEeHOI.

Peakiun cepeOpsiHOTO 3epKana M CO CBEXKENOoJydyeHHbIM ruapokcugoM memu(Il) mpu
HarpeBaHWH, KaK KaYECTBEHHbIE PEAKIIUU Ha aJIbJICTUIbI.

OOpa3il  MypaBbUHOM, YKCYCHOW, NaJbMHTHHOBOH M CTEapUHOBOM KHCIOT M HX
pacTBOPUMOCTH B BOJIE.



AnblieruiHple CBONMCTBAa M CBOMCTBA MHOTOATOMHBIX CHUPTOB TIJIIOKO3bl B PEAKLUU C
rugpokcuaoM meau(1l).

Wnentudukanus kpaxmana.

KauecTBeHHbIE peakIMy Ha OEIIKHU.

Jlabopamopnuie onvimoi.

4. CpaBHEHHME CKOPOCTH MCIIAPEHUS BOJIbI U 3TAHOJIA.

5. PactBopuMOCTS rimiiepuHa B BOJE.

6. XuMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI.

7. OnpeneneHye HelpeenbHOCTH pacTUTENILHOTO Maca.

8. UnenTndukanus kpaxmaiia B HSKOTOPBIX MIPOIYKTaX MTUTAHUSI.

9. U3roToBneHne KpaxMajabHOTO Kiehcrepa.

10. N3roToBiieHre MOJIeNIeH MOJICKYJT aMHUHOB.

11.M3roToBiieHrE MOJIEIH MOJIEKYJIbI TJIMIIMHA.

Ilpakmuueckasa paboma.Nel Vnentuduxanust opraHM4eCKUX COECIUHEHUMH.

KonTpoabnas padora Ne 2 no teme «Kuciopoa- u a3oTcoaeprkaiiye opraHu4ecKue
COEJIMHEHUS»

I'JIABA II. XUMUA U )KU3HDb (6 YACOB)
TEMA Ne 4 Opranuuveckasi Xumusi 1 0omectTBo ( 6 1)

Buorexnosorus. [lepuoas! e€ pazputus. Tpu HanpaBieHUsI OMOTEXHOJIOTHU: TeHHAas (WK
reHeTUYeCKasi) MHKEHepHUs; KJIeTOUHas UHXKeHepus; Ouosiornueckas MHxeHepus. ['eHeTHuecku
MoauduimpoBanHsle opranudMel (I'MO) wu  Tpancrennas mnpoaykuus. KioHupoBanue.
NMMob6unuzoBanHble (pepMEHTHI U UX IPUMEHEHUE.

MMonaumepsl. Kinaccudukaims moamMepos.

HckyccTBeHHBbIE MOJMMEPBI: 1EIUTYION/, alleTaTHBINA MIENK, BUCKO3a, EI0(aH.

Cunrernueckne mnoauMmepsbl. [lonmuMepuszanus U MOJUKOHACHCALUS, KaK CIOCOOBI
nosydeHus: nmonuMepoB. Cunrernyeckue kayuyku. [lomuctuposn, TedioH U MONTUBUHUIXIOPUT,
KaK IpeacTaBUTENH 1actMacc. CUHTETUYECKUE BOJIOKHA: KAallpOH, HAWIIOH, KEBJIAp, JJABCAH.

Hemoncmpayuu.

Komnexunn kayqykoB, I1aCTMacC, CAHTETUHYECKHX BOJIOKOH M M3AEIINNA U3 HUX.

@epMEeHTATUBHOE  pa3JIOKEHUE IEpOKCHJA BOJOPOJAa C IOMOIIBIK  KaTaylasbl
CBEXKEHATEPTHIX MOPKOBU WJIU KapTodes.

Jlabopamopnuie onvimu.

12. O3HaKoMJIEHHE C KOJJIEKIMSAMHU KaydyKOB, IJIACTMACC U BOJIOKOH.

Ilpakmuueckaa padoma.Ne2 Pacnio3HaBaHME IJIACTMACC U BOJIOKOH.

HTorosasi KOHTpoJbHas padora Ne3

11 kaace, 6a3oBbIit ypoBeHnb (1u B Hegemo, Bcero 34 1), YMK O.C. I'abpuensn, N.T'.
Octpoymos, C.A. CnagkoB

I'TIABA I. TEOPUTUYECKHUE OCHOBBI XUMMUMU (21 yac)
TEMA Ne 1 Crpoenne BemectB (9 4.)

OcHoBHbIE cBe/leHUs1 0 cTpoeHuHn atoma. CTpoeHue aroma: cocTaB sifpa (HYKJIOHBI) U
anekTpoHHas obonouka. [lonarue 00 wuzoTomax. [loHATHE O XMUMHYECKOM »JJIEMEHTEe, Kak
COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsiIOM S1pa.

IMepuoauyeckas cucrema xumu4yeckux jaeMenToB /I. U. MenjaeiieeBa B cBeTe cBeTe
yuyeHHus1 0 cTpoenuun atoma. Ousmyeckuii cmpica npuHsaTod B Tabmuue [[. Y. Mengeneesa
CUMBOJIMKH: TMOPSIKOBOTO HOMEpA dJIEMEHTAa, HOMepa nepuoga U HoMepa rpynnsl. [lonstue o
BaJICHTHBIX ANeKTpoHaX. OTOOpaxkeHNe CTPOSHHS IEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKHUX
JJIEMEHTOB C TIOMOINBIO DJEKTPOHHBIX W JNeKTpoHHOTpadudeckux Gopmyn. OObsICHEHUE
3aKOHOMEPHOCTEN HM3MEHEHHUsI CBOWCTB JJIEMEHTOB B IIEpUOJAX U TPYIIAX NEPUOIUYECKON



CUCTEMBI, KaK CJIEJICTBUE MX JIEKTPOHHOI'O CTPOEHUS. DJIEKTPOHHBIE CEMEWCTBA XMMMUECKUX
3JIEMEHTOB.

CranoBienne u pasputue I[lepumoanueckoro 3aKoHa W TeOPUH XUMHUYECKOIO
CTpoeHUss Ha (PUI0COPCKON OCHOBE: NPEANOCBHUIKM OTKpbITUA llepuoguyeckoro 3akoHa u
TEOPUH XUMUYECKOTO CTPOCHHUSI OPraHUYECKUX COCIUHEHUI; POJIb JTUYHOCTH B UCTOPUU XUMUU;
3HAYEHHUE MPAKTUKU B CTAHOBJIIEHUU U PA3BUTUH XUMUYECKUX TEOPHUIA.

Honnast xumMu4yeckasi CBsi3b M HMOHHbIe KpPHCTAJIMYeCKHe pemiéTku. KaTtuoHbel u
AQHUOHBI: UX 3apsJpl U KiIaccu(uKalusg IO COCTaBy Ha MpOCThie U clloxkHble. [IpencraBurenu.
[Tonsitie 00 MOHHOW XMMHYECKOU CBs3H. VMOHHAs KpUCTauTHUecKas permérka M (QU3HYSCKUe
CBOMCTBa BEIIECTB, OOYCIIOBJIEHHbIE 3TUM CTpoeHHEeM. KoBajleHTHasi XUMH4YecKasi CBSI3b.
ATOMHBIE M MOJICKYJSIPHbIe KpHCTAJJIMYeckre pemléTku. [[oHsITHE O KOBAJCHTHOW CBS3H.
DONeKTpOOTPULIATENbHOCTh, HEMOJSpHAasT W TMOJsIpHas KOBAJIEHTHBIE CBs3U. KpaTHOCTh
KOBaJICHTHOM CBsA3M. MexaHn3Mbl 00pa30oBaHUs KOBAJIEHTHBIX 17 cBA3€il: 0OMEHHBIN U JOHOPHO-
akuenTopHelil. IloIApHOCTE MOJIEKYIBI, Kak CIEICTBHE MOJSAPHOCTH CBSA3M M T'€OMETpUU
MoJeKkysbl. Kpucramnudyeckue pemérku ¢ 3THM TUIIOM CBSI3H: MOJIEKYJISIPHBIE M aTOMHBIE.
®du3nyeckue CBOWCTBA BEIIECTB, 00YCIOBIEHHbBIE TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

Merajuindyeckass cBsi3b. [lOHATHE O METAUIMYECKOM CBS3M M METAUIMYECKUX
KPUCTAJUIMYECKUX peméTkax. PU3ndecKue CBOMCTBA METAJUIOB HA OCHOBE UX KPUCTAINIMYECKOTO
crtpoenus. [IpumeHeHre MeTaaioB Ha OCHOBE UX CBOMCTB. UEPHBIE U IBETHHIE CIIJIABHI.

Boxoponnas xumuyeckas CBfI3b. MeXMONEKyIsipHasE M BHYTPUMOJIEKYJSpHAs
BOJIOPOJIHBIE CBSI3M. 3HAYEHUE MEKMOJEKYISPHBIX BOJIOPOJHBIX CBA3EH B MPUPOJE U KU3HU
YEJI0BEKa.

Honumepsl. [lonydeHne noJMMepoB peakuusAMH MOJUMEPU3ALNH U TTOJTUKOHICHCAIUY.
Baxseiimne npeacTaBuTeNM IJIaCTMAacC M BOJIOKOH, MX IOJIyYE€HHE, CBOMCTBA U MPHUMEHEHHE.
[TonATHE O HEOPraHMUYECKHUX NOJUMEPAX U UX NpenacTaBurenu. ucnepcHsie cucremsl. [lonsaTue
0 aucriepcHoi (aze U AUCTIEPCUOHHOM cpene. ArperaTHOe COCTOSIHHE pa3Mep dacTull (pasbl, Kak
OCHOBA JJIsl KJacCU(PUKAIIMKN TUCIEPCHBIX CUCTEM. DMYIbCUHU, CYCIIEH3UHU, a3PO30JId — TPYIIIbI
rpyOOJUCTIEPCHBIX CHCTEM, WX MPEACTABUTEIN. 30JIM U TelId — TPYIIbl TOHKOIUCIEPCHBIX
cucTeM, ux npeacraBurenu. [lonsaTue o cuHepesnce U KoaryssiiuH.

Jemoncmpayuu.
[Tepuoauaeckoii cucTeMbl XUMUYeCKuX aneMeHToB [[. 1. MeneneeBa B pa3nudHbIX hopmax.
Mogenb HOHHON KPUCTAIUIMYECKON PEMIETKU Ha PUMEpE XJIOPUAA HATPUSL.
MuHepansl ¢ 3TUM TUIIOM KPUCTAJUIMYECKON PEIIETKOM: KalbIUT, FaIuT.
Mopenu MONEKyISAPHON KPUCTATNIMUECKON PEIIETKH HAa IPUMEPE «CYXOTO JIbJIa» WIH HOJa U
aTOMHOM KPHCTAJUIMYECKON pelméTKU Ha IpUMepe aiamasa, rpagura Uiid KBapliia.
Mopenb MosipHOTO 00BEMa rasa.
Mogenu KpUCTAIIIMYECKUX PEHIETOK HEKOTOPBIX METAJIJIIOB.
Komnekunu 06pa3iioB pa3nuyHbIX JUCTIEPCHBIX CHCTEM.
Cunepesuc 1 KoaryJsiusl.
Jlabopamopnwvie onvimot.

1. KoncrpyupoBaHue MOIETH METAJUTMUECKON XUMUYECKOU CBA3H.

2. TlonyueHue KOJIJIOMIHOTO PacTBOpa KypHHOTO Oeika, MCCIEI0BAHHUE €ro CBOWCTB C
IOMOIIBIO JIa3€PHON YKa3KU U ITPOBEJICHUE €TI0 J€HATYPaLUH.

3. [Nonmyuenue sMynbCUH PACTUTENLHOTO Maciia U HaOItOJIEHHUE 3a €€ pACCIIOEHUEM.

4. TTonydeHue CyCleH3UH «M3BECTKOBOTO MOJIOKa» W HAOIIOJeHHE 3a €€ ceJMMEeHTaIeH.

KonTposabnast pa6ora Ne 1 «CTpoeHue BelecTBay.

TEMA Ne 2 Xumuyeckue peakuuu (12 4.)

Kinaccupukanusa XuMHYeCKHMX peakuMid. AJUIOTpONM3alUs W HU30MEpHU3alUs, Kak
peakiuu 6e3 U3MEHEHUS COCTaBa BEIeCcTB. AJUIOTponus U e€ npuunHbl. Kitaccudukanus peakuuii
M0 pa3fMyYHbIM OCHOBAaHHUSM: MO YWCIY W COCTaBYy pPEareHTOB W MPOJYKTOB, Mo ¢ase, Mo
WCIOJIb30BAHUIO KaTalu3aTropa WM (epMeHTa, Mo TeroBoMy 3ddekry. TepMoxumudeckue
YpaBHEHUS PEaKLUid.



Cxopoctb XxuMu4Yeckux peakunuid. @axkToppl, OT KOTOpPBIX 3aBUCUT CKOpPOCTb
XMMHMUYECKUX peakUui: MpUpoJia pearupyrolux BeELIEeCTB, TEMIleparypa, IUIOIAgb HX
CONPUKOCHOBEHUSI PEArMpYIOLIMX BEILIECTB, UX KOHLIEHTpalMs, HNPUCYTCTBHE KaTajau3aTopa.
[lonsitue o karanmze. PepMeHTHI, Kak OMOJIOTMYECKHE KaTalnu3aTropbl. MHTHOMUTOPBI, Kak
«QHTOHUMBD» KaTaJIU3aTOPOB U UX 3HAUYCHHE. XUMHUUECKOE PAaBHOBECHUE M CTIOCOOBI €r0 CMELICHHUS.
Knaccugukanus XuMHUECKIX Peaknii 0 NPU3HAKY UX HAIPaBJICHUS.

O0paTuMoOCTh XMMHYECKHX peaKkluu. XUMHYeCcKoe paBHOBecHe W CIIOCOObI ero
cvemeHus. [lorsarue 006 oOpaTUMBIX peakUUsAX W XUMUYECKOM paBHOBecuH. [Tpuxiun Jle-
Hlarense  crmocoObl CMEIIEHUS] XUMHYECKOTO paBHOBecusi. OOImas xapakTepUCTHKA PeaKuit
CHUHTE30B aMMuaka u okcuzaa cepbl(VI) u paccMoTpeHre ycaoBUM CMELIEHUSI UX PaBHOBECHS Ha
IIPOU3BO/ICTBE.

I'mapoams. OOpaTumblii 1 HEOOpAaTUMBIA TUIPONU3BL. ['MAPONMU3 COJNEW U €ro THUIIBL.
I'unponus opraHMyYecKuX COETUHEHHH B JKMBBIX OPraHM3MOB, KaKk OCHOBa OOMEHa BEIECTB.
[TonsiTHe 06 sHEpreTnueckoM 0OMEHe B KJIETKE U POJIU TUAPOJIHN3a B HEM.

OKuUCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu. CTereHb OKUCICHUS U €€ OTpe/ielIeHHe
no QopmynaM OpraHMYeCKMX M HEOPraHMYEeCKHX BEIIECTB. ODJEMEHTbl M BEILECTBa, Kak
OKUCIIUTENN U BoccTraHoBuTenu. [loHsATHE O TmpolieccaXx OKHUCIEHHS U BOCCTAHOBJICHUS.
CocraBiieHHe YpaBHEHUN XUMHUYECKUX PEaKIMil HA OCHOBE JIEKTPOHHOTO OajaHca.

DJIEKTPOJIM3 PACIIaBOB M PACTBOPOB 3JIEKTPOJIHUTOB. XapaKTepUCTUKA JJIEKTPOJIN3A,
KaK OKUCJIMTEIbHO-BOCCTAHOBUTEIBHOTO Mporiecca. OCOOEHHOCTH 3IEKTPOJIN3a, IPOTEKAIOLIETO
B PacTBOPAX 3JIEKTPOJUTOB. [IpakTnueckoe MpHMEHEHHE 3JEKTPOJIN3a: MOJydYEHUE TAIOT€HOB,
BOJIOPOJa, KACIOPOJA, IIEIOYHBIX METAJUIOB M IIEI0YEH, a TaKXKe aTOMHHHS DIIEKTPOJIU30M
paciiaBoB M PacTBOPOB COENMHEHUI 5STHUX djeMeHTOB. I[loHsTHe o ranbBaHOIIACTHKE,
rajlbBaHOCTETUH, paQUHUPOBAHUH LIBETHBIX METAUIOB.

Hemoncmpayuu.

PactBopenne cepHO#l KHCIOTBI U aMMHAYHON CENTUTPHI U (PUKCAIMS TETUIOBBIX SIBICHHUI
JUIA 9TUX IIPOLIECCOB.

B3anmopneicTBus pacTBOpPOB COJISTHOM, CEpPHOM M YKCYCHOW KHCJIOT OJHMHAKOBOU
KOHIICHTpAllMM C OJMHAKOBBIMM KycOukaMu (TpaHyjJaMH) LHMHKa M B3aUMOJICHCTBHE
OJIMHAKOBBIX KYCOUYKOB pa3HbIX METAUIOB (MarHus, LIMHKA, *eJjle3a) C PaCTBOPOM COJISIHOM
KHCJIOTBI, KaK IIPUMEP 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIIMHA OT IPUPOJbI BELIECTB.

B3aumMopelictBre pacTBOpOB THOCYJdb(aTa HAaTpUs KOHLEHTpPALMU U TeMIepaTyphl C
pPacTBOPOM CEPHOU KHUCIIOTHI.

MonenpoBaHue «KUIISIILETO CIOs».

Vcnonb3oBaHue HEOPraHMYECKUX KaTaau3aToOpoB (cosed jkenes3a, MOAWAA Kaus) U
IPUPOJHBIX OOBEKTOB, COJEpXKALIMX KaTaja3y (CbIpoe Msco, KapTogenb) A pa3iokKeHus
IIEpOKCHIa BOAOPOLA.

B3aumoseiicTBue IMHKA € COJSIHOM KHCIOTOM HHUTpaToM cepebpa, Kak IpHUMepbl
OKHCIIUTEIbHO-BOCCTAHOBUTENILHON PEaKLUi U peakluu 0OMeHa.

KoHcTpynpoBaHue Moienn 31eKTpoIu3Epa.

BuneogparmMeHT ¢ NpoMBIUIEHHONW YCTAHOBKHU IS TTOJTYY€HUS ATFOMUHMSL.

Jlabopamopmuvie onvimoi.

5. Wnmoctpauus npaswia beprossie Ha mNpakTUKE — MPOBENEHHE PpEAaKLIMH C
o0pa3oBaHUEM OCaJKa, ra3a 1 BOJBI.

6. ['eTeporeHHslii KaTanu3 Ha IPUMEPE PA3JIOKEHHS IEPOKCHUIA BOJOPOA B IPUCYTCTBUU
JMOKCH/Ia MapraHua.

7. Cmemienue paBHoBecus B cucteme Fe3+ + 3CNS— «» Fe(CNS)3.

8. McnplTaHne MHIMKATOPAMHU CPEJIbl pACTBOPOB COJIEM pa3IMYHbBIX TUIIOB.

9. OKHCIUTETbHO-BOCCTAHOBUTENIbHAS pPEakuss M peakius oOMeHa Ha Hpumepe
B3aMMO/IEHCTBHS pacTBOPOB cyabdara Meau(ll) ¢ xkene3om u pacTBOPOM ILIETOYH.
Ilpakmuueckasa padoma. Nel PenieHne >KCIEpUMEHTAIBHBIX 3a/ad M0 TeMe «XUMHUYECKas
peaxkuus».
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Kontposbnas padora Ne 2 «XumMudeckue peakuum»
T'JIABA I1. OCHOBBI HEOPTAHUYECKOM XUMMH (9 yacos.)
TEMA Ne 3. BemecTBa u ux cBoiictBa (9 4.)

Mertaniabl. Ou3nyueckue CBOMCTBA METAILIOB, KaK (DYHKIHS X CTpoeHUs. [lenenue
METaJJIOB Ha rPYNIbl B TEXHUKE U XUMHUU. XUMUYECKHE CBONCTBA METAIIJIOB U
AIEKTPOXUMUUYECKUM psall HarnpskeHui. [loHsTrue o Metamuiorepmun (ATFOMUHOTEPMHUH,
MarHueTepMuu u Jp.).

Hemertanubl. bnaropoansie ra3el. Hemerauibl kak okuciutend. Hemeramnel kak
BOccTaHOBUTENM. Psint anekrpooTpuniarebHoCTH. IHEpTHBIE Wil 6J1aropoHbIE Ta3bl.

Kuciorel Heopranuyeckue U oprannyeckue. KucioTsl ¢ TOUKM 3peHUst aTOMHO-
MOJIEKYJIIPHOTO Y4eHHsI. KUCIOTHI ¢ TOUKH 3pEHMS TEOPUU IEKTPOIUTHIECKON TUCCOLUALIUN.
Kucnotsl ¢ Touku 3peHus NpoToHHOHM Teopun. O01Ie XUMUYECKUE CBOMCTBA KUCIIOT.
Knaccudukarus kucior.

OcHoBaHMsI HeopraHuyeckue U oprannyeckne. OCHOBaHUS C TOUKH 3PEHUSI ATOMHO-
MOJIEKYISIpHOTO ydeHHsl. OCHOBAHUS C TOUKHU 3PEHUS TEOPUU DIEKTPOIUTHUECKON
muccounanuu. OCHOBaHUS C TOUYKHU 3peHUsI TPOTOHHOM Teopuu. Knaccudukaius ocHOBaHU.
XUMUYECKUE CBOMCTBA OPTaHUYECKUX U HEOPraHUYECKUX OCHOBAHHUIA.

AM@oTepHble COeAUHEHHS HEOPraHUYecKHue U opranudeckue. Heoprannueckue
am(poTepHbIe COETMHEHUS: OKCUJIbI U THAPOKCHU/IbI, — UX CBOMCTBA U MoTydyeHue. AMQpoTepHbIe
OpraHWYECKHE COCUHEHUS HAa IPUMEPE aMHUHOKHUCIIOT. IlenTuasl n nenTtuaHas CBA3b.

Coumn. Knaccuduxanus coneil. Kéctkoctb Boabl U ciocoObl €€ yctpanenus. [lepexon
KapOoHaTa B THIpokapOboHaT 1 00paTHO. O0IIe XUMUYECKIE CBOWCTBA COJIEH.

Jemoncmpayuu.
Komneknust metanios.
Komneknust HemMeTamnios.
B3anmopeiicTBre KOHIIECHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.
Bcenbika TepMuTHOM cMecH.
Bcenbimka uépraoro nopoxa.
BrITecHEHME rajJoreHoB U3 UX pacTBOPOB APYTHMMH I'aJIOT€HAMM.
B3aumoneiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIOTHI M aMMHUaKa («IbIM
0e3 OTH).
[Tonyyenne ammMuaka U U3y4€HUE €0 CBOMCTB.
Paznuunble cayyan B3aMMOJEUCTBUS PACTBOPOB COJIEH aTFOMUHUS CO WIENOUBIO.
[Tonydenune xKECTKOM BOJBI M YCTPAHEHHE €€ KECTKOCTH.
Jlabopamopnuie onvimu.
10. ITonyueHnue HEPaCTBOPUMOTO THIPOKCUIA K €TO B3aUMO/ICHCTBUE C KHCIOTOM.
11. UccnenoBanue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM U YKCYCHOM KUCIIOT KarlelbHbIM
METO/IOM TPHU UX pa30aBIEHUU BOJIOM.
12. Tonyuenue ampoTepHOro TUAPOKCUAA U U3YUYEHHUE €r0 CBOUCTB.
13. IIpoBenenune Ka4yeCTBEHHBIX PEAKIIHIL 110 ONPEIETICHUIO COCTaBa COJIU.
Ilpakmuueckaa padoma. Ne2 PelieHue 3KCiepUMEHTANIBHBIX 3a/1a4 110 Teme «BemniecTBa u ux
CBOMCTBa».
KonTpoabnast pabora Ne 3 «BeniectBa u ux cBoiicTBay

TI'JIABA II1. XUMUA U ’KU3Hb (4 YACOB)
TEMA Ne 4. Xumusi u coBpeMeHHoe 001iecTBo (44)
IIpou3BoacTBO aMMHaKa M MeTaHOJA. [IoHATHE O XUMHUECKON TEXHOJIOTUA. XUMUUYECKUE
peaxiuu B IpOU3BOACTBE aMMUaka U MeTaHoma. O01mas kinaccupukalmoHHas XapaKTePUCTHKA
peaKkuuii CUHTE3a B MTPOU3BOACTBE ATUX NPOAYKTOB. HayuHble NPpUHIUIIBL, JEXKAIUE B OCHOBE
MPOU3BOJICTBA aMMHaKa U MeTaHoJ1a. CpaBHEHHUE 3TUX MTPOU3BOICTB.
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XHMHYeCKasi TPAMOTHOCTh KAK KOMIIOHEHT 0011ell KyJIbTYypbl Ye0BeKka. MapkupoBka
YIIaKOBOYHBIX MaT€pUaJIOB, JJIEKTPOHUKU U OBITOBOM TEXHUKH, 3KOJOIMYHOTO TOBapa,
IIPOJIyKTOB NMUTAHUS, 3TUKETOK 10 YXOAY 3 OJIeXKI0H.
JdemoHcTpanmuu.

Mopaenb NpOMBIIITIEHHOW YCTAHOBKH IIOJy4YEHUsI CEPHOM KUCIIOTHI.

Mopaenb KOJIOHHBI CHHTE3a aMMHUAKa.

BuneodparMeHThI 1 Cllaiiibl 0 CTENEHH YKOJIOTHYECKON YUCTOTHI TOBapa.
JlabopaTopHbIe ONBITHI.

14. W3yuenue MapKUpOBOK pa3IMYHBIX BUJIOB IPOMBILIUIEHHBIX U IPOJA0BOJIbCTBEHHBIX
TOBAapoOB.

Hrorosasi koHTpobHast padora Ned

Tunsl pacueTHbIX 3a/1a4:
HaxoxnaeHue MouiekynsspHOM (QOpMynbl OpraHMYECKOro BELIeCTBa I0 €ro IJIOTHOCTH U

MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB, WJIX IO MPOIYKTaM CrOpaHusl.

Pacuetsl MmaccoBo# 1011 (Macchl) XMMUYECKOTO COEAMHEHUSI B CMECH.

Pacuersl Macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO M3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

PacueTsr MaccoBoil uaM 0O0BEMHOM JOJIM BBIXOJA MPOAYKTAa PEAKIIUH OT TEOPETHUYECCKH
BO3MOKHOTO.

Pacuets! TemioBoro 3 dexra peakuu.

PacueTsl 00BEMHBIX OTHOIIICHHUH Ta30B NMPU XUMHUYECKUX PEAKIIHSIX.

Pacuersl macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIAH OJHO M3
BEILIECTB JIaHO B BHUJIE PACTBOPA C OMPEIEIEHHON MacCCOBOU JOJIEW PACTBOPEHHOIO BEILIECTBA.
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3.TemaTuueckoe IJIAHUPOBAHUE yqeﬁﬂoro nmpeamMera

10 kaacc
NoNo Bceero, N3 Hux
m\n HanmenoBaHue TeMbI qac.
MPaKT. KOHTP. Jla6op.
paboThl paboThI OTIBIT

1 I'JIABA 1 29 1 2 11

OCHOBBI
OPITAHUYECKOM
XUMHUMN.

2 | TEMA 1. Teopus 3 1
CTPOEHHSI OPraHuYeCKUX
coequHenuii. Ilpeamer
OpPraHuvecKoi XUuMUH.

3 TEMA 2. YrjieBoaopoabl 12 KonTposbHas 2
U UX NPUPOJHbIE pabora Ne 1 mo
HCTOYHUKHU TeMe

«YTIeBOA0POIbI U
UX  NPUPOTHBIC
HUCTOYHUKIDY

4 | TEMA Ne 3. Kucaopon- 14 IIpakmuueckaa | KonTpoapHas 8
U a30Tco/ep:Kalme paboma.Nel padora Ne 2 mo
OpraHuvecKue Unentuduxanus | teme «Kucnopon-
coeMHEeHUs! OpraHUYECKUX u

COEIMHEHU. a30TCoJIeprKaIIne
OpraHuyYecKue
COEIMHEHUS
5 I'JIABA 1L 6 1 1 1
XUMUA U KU3HDb

6 | TEMA Ne 4 6 Ilpakmuueckas Hrorosas 1
Oprannyeckasi Xumus W paboma.No2 KOHTPOJIbHAS
o01IecTBO Pacno3naBanue | pabora Ne3

1acTMacc u
BOJIOKOH.
Htoro 35 2 3 | 12
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11 kaace

NoNo Bceero, N3 Hux
m\n HaumenoBaHue TeMBbI qac.
MPAKT. KOHTD. JlaGop.
paboThI paboThI OIIBIT
1 I'JIABA L 21 1 2 9
TEOPUTUYECKHUE
OCHOBbBI XUMHUN
2 | TEMA Ne 1 Crpoenne 9 KonTponbhas 4
BelleCTB pabdora Ne 1
«Ctpoenue
BELIECTBAY.
3 | TEMA Ne 2 Xumnueckue 12 IIpakmuueckas KonTpomnbsHas 9)
peakuuu paboma. Nel pabora No 2
Pemienue «XUMHYECKHE
SKCTIEPUMEHTAIIBHBIX | PEAKIIUN»
3a/1a4 1o TeMe
«XuMH4ueckas
peaxIus.
4 T'JIABA II. OCHOBBI 9 4
HEOPI'AHUYECKOM 1 1
XUMHUN
5 | TEMA Ne 3. BemecTBa 9 IIpakmuueckas KonTponpHas 4
HX CBOiicTBa paboma. Ne2 paborta Ne 3
Pentenue «BemecTBa u
9KCIIEPUMEHTAJIbHBIX | KX CBOMCTBa»
3aJa4 1o TemMe
«BemiecTtBa 1 ux
CBOWCTBAY.
6 I'JIABA III. 4 1 1
XUMUA U KU3Hb
7 | TEMA Ne 4. Xumus u 4 Utorosas 1
COBpeMeHHOe 00111eCTBO KOHTPOJIbHAS
paborta N4
HToro | 34 | 2 4 | 14
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