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« CPEJHSISI OBIIEOBPA3OBATEJBHAS IIKOJIA Ne6
UMEHH I'EPOSTI COBETCKOI'O COIO3A A.M.CBEPTUJIOBA»
r.JIIOJIMHOBO KAJIYKCKOM OBJIACTH

«PacemoTpeHo» «CoraacoBanoy» «YTBepxKIAO»
Ha 3ace/laHMi METOJMYECKOTO  3aMeCTHTeNb JHPEKTOpa Mo JlupekTop
o0beMHeHNs yyuTenei YBP MKOY «Cpenuss MKOY «Cpenusas mkosna Neb
€CTeCTBEHHOHAYUHBIX wkosra Ne6 umenu [epost umenu I'epos Coperckoro
NPeMETOB Cogetckoro Coroza Coro3a A.M.CBepTuriioBay
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PABOYAS ITPOTPAMMA
PABOYAS ITPOTPAMMA
no XUMHNH
(0a30BbIi1 YPOBEHbD)
10-11 KJIACC

pa3paboTraHa B COOTBETCTBHH C TpeOoBaHusiMu DenepalbHOr0 TOCYAapCTBEHHOTO
00pa30BaTeNIbHOTO CTaHAapTa OCHOBHOTO OOINEro 00pa3oBaHUS HAa OCHOBE AaBTOPCKOM
nporpammbl 1o xumun:  O.C.I'abpumensna, W.I. OctpoymoBa, C.A. CnagkoBa «XuMus.
[Tpumepnsie paboune mporpammsbl. I[lpeamernas nuuus ydeOHmkoB I'abpmensma O.C. 10-11
Kiaccel», Mocksa, «IIpocsemenuey, 2021 r.

[IpenonaBanue Bea&Tcs Mo yueOHUKAM

Xumus. 10 kmacc. Xumwust. 11 kmace. - M: [Ipocsemenue, 2020 rr., ¢ HCHOIB30BAaHHEM
JIOTIOJTHUTEIBHBIX METOAMYCCKHX IMOCOOHMHA IS YYalIMXCs W AJIEKTPOHHBIX pecypcoB (2 vaca B
uenemo B 10 kimacce u 1 yac B 11 xnacce, 10 kmacc-68 wacoB B roj, 11 kiacc-33 vaca B rox)

PazpaboTunx
I'.B.I'py3uHnuesa,

YUHUTECIIb OHOJIOTUU U XHUMHH,
BBICIIAsA KaT€ropus.

2022 r.



|. [InanupyemMble pe3yabTaTbl OCBOEHHsI Y4eOHOro npeamMera «XHMHSD):
JIMYHOCTHBIMH Pe3yJbTATAMM H3yueHHs NpeaMeTa «XUMUsS» SBISIFOTCS:

® YyBCTBO TOPJOCTH 33 POCCUHCKYI0 XMMHUYECKYI0 HAayKy M OCO3HAaHHUE
POCCHUHCKON TpakJaHCKOM HIEGHTMYHOCTHU — B IEHHOCTHO-OPHEHTAIMOHHON
cdepe;

® 0OCO3HAHUE HEOOXOJMMOCTH CBOCH MO3HABATENBHOW NEATENbHOCTH U
YMEHHE YIpPaBIATh €10, TOTOBHOCTh U CIIOCOOHOCTh K CcamM000pa3oBaHUIO Ha
MPOTSHKECHUHM BCEH JKWU3HU, TIOHMMaHWE BAXKHOCTH HETMPEPBHIBHOTO O00pa30BaHUS
Kak ¢akropa ycrneumHod mpodeccuoHaIbHON U OOLIECTBEHHON AESTETbHOCTU B
MO3HABATEIFHON (KOTHUTHBHOW, MHTEIUICKTYaIbHOW) cdepe;

® TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JajibHeHIIel 00pa3oBaTElIbHON
TpaekTopuu Win cdepbl MpodeccHoHaNbHON AESITeTbHOCTH — B TPYAOBOM
chepe;

® HETIPUSATUE BPEAHBIX MPUBBIUEK (KYpPEHHs, YINOTPEOJCHUS aJKOroJs U
HAapKOTHKOB) HA OCHOBE 3HAHUH O TOKCUYECKOM U HAPKOTHICCKOM JICHCTBUU
BEILIECTB — B cepe 370poBbecOeperkeHH U 0€30MacHOro 00pa3a KU3HH.
MeTtanpeaMeTHBIMH Pe3yJbTaTaAMU OCBOCHHSI BBIITYCKHUKAMH CPETHEH IITKOJIBI
Kypca XUMHH SIBISIFOTCSI:
Pezynamusnvie VY|

® CaMOCTOSITEIILHO ONPEICISATh IEIH, 33]aBaTh IMapaMeTpbl U KPUTEPUH,
IO KOTOPBIM MOXHO OTIPEJICIIUTh, UTO eI JOCTUTHYTA,

® OIICHWBATH BO3MOJXKHBIC TIOCJICICTBUS JOCTH)KCHUS TIOCTABICHHON IIETTN
B JESATENBbHOCTH, COOCTBEHHOW IKH3HU M IKH3HU OKPYKAIOIUX JIHOJCH,
OCHOBBIBASICh Ha COOOPaKEHUSX STUKU U MOPAJIH;

e CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00Opa3oBaTeNbHOI
JESTEILHOCTH 1 )KU3HCHHBIX CUTYaIUsX;

® OIICHUBATH PECypChl, B TOM YHCIIE BpeMs U JPyrue HeMaTepuabHbIC
pecypcbl, HEOOXOTUMBIE AJIsl JOCTHUKESHHSI TOCTABICHHOU 11ETIH;

e BHIOMpaTh MyTh JOCTHXKCHHS  IIeNIM, IUIAHUPOBATh  PEIICHHE
MOCTABIIEHHBIX 33/1a4, ONTUMHU3UPYS MaTepUaTbHbIC U HEMaTeprualbHbIE 3aTPATHI;

® OpraHu3oBBIBATh YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JUISI
JOCTUKEHHSI TIOCTaBJICHHOM 11eTTH;

® COIIOCTABJIATH TMOJYYCHHBIH Pe3yabTaT JEATCILHOCTH C MOCTABICHHOM
3apaHee LIEJbIO.
To3znasamenvuvie YVJ[

® WCKaTh U HAXOAWTH 0OOOIIEHHBIC CIIOCOOBI PEIICHUs 3a7a4, B TOM
qHClie, OCYIIECTBIISITh Pa3BePHYTHI HHPOPMAITMOHHBIN MOMCK U CTaBUTh HA €ro



OCHOBE HOBBIE (yueOHbIC U TTO3HABATEIbHbIC) 3aa4H;

® KPUTHYECKHU OLEHWBATh U HUHTEPHPETUPOBATH MH(OPMALIUIO C PA3HBIX
MO3UIMH, pacro3HaBaTh W (DUKCHPOBATH MPOTHBOPEYUS B HH(DOPMAIMOHHBIX
HMCTOYHHKAX;

® UCIOJNb30BAaTh PA3JIUYHBIE MOJEIbHO-CXEMATHUUECKHE CpEACTBA JUIS
MPEJCTABICHUS CYLIECTBEHHBIX CBSI3€M M OTHOIICHUM, & TAKXKE MPOTUBOPEUUH,
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHUKAX;

® HaxOJWUThb M TMPUBOJUTH KPUTHUECKHUE AapryMEHThl B OTHOLICHUU
JEUCTBUA W CYXKACHUW JpPYyroro, CHOKOMHO W Pa3yMHO OTHOCUTBCS K
KPUTHYECKHM  3aMEYaHHUsSM B  OTHOIICHMH COOCTBEHHOTO  CYXICHUA,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

® BBIXOJIUTH 33 pPaMKH Y4yeOHOro TmpeamMeTa U OCYIIECTBISATH
LE€JICHAIIPABJICHHBIM MOUCK BO3MOXHOCTEHW MJisi IIMPOKOTO MEpPEeHOCca CPEACTB U
croco0oB JeiCcTBHS;

e BhICTpanBaTh HWHIUBUAYAIbHYIO  OOpa30BaTEeNbHYI  TPACKTOPHIO,
YUUTBIBAasE OTPAaHUYEHHUS CO CTOPOHBI JPYIUX YYACTHUKOB M PECYpCHbIE
OTpaHUYCHUS;

® MEHATb W YyJEpPXKUBaThb pa3Hble TMO3UIMU B I0O3HABATEIbHOU
NEeSITeTHHOCTH.

Kommynuxamuenwvie Y{J1

® OCYIIECTBISATH JEIOBYIH0O KOMMYHUKAIIMIO KAK CO CBEPCTHUKAMH, TAK U
CO B3pOCIBIMH (Kak BHYTpU OO0Opa3oBaTEIbHOM OpraHu3alMM, TaKk W 3a €e
npeneisaMu), MOoAOUpaTh MApTHEPOB MM JENOBOM KOMMYHMKAIIMM HUCXOAS W3
COOOpaKEHHI pe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, @ HE IMYHBIX CUMIIATUH;

® TIpU OCYILECTBICHUH TPYMNIOBON pabOThI OBITh KaKk PYKOBOAHUTENEM, TaK
U 4JIEHOM KOMaHIbl B Pa3HBIX pOJSIX (T€HEpaTop WAeH, KPUTUK, UCTIOTHHUTEND,
BBICTYMAIOIIUH, SKCIIEPT U T.1.);

® KOODAVMHHPOBATH W BBIIOJHATH pabOTy B YCIOBHSIX peajibHOTO,
BUPTYJIBHOTO ¥ KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHSI;

® pa3BepHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOUYKY 3pEHHS C
MCIOJIb30BaHNEM a/ICKBATHBIX (YCTHBIX U MUCHhbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

® pacmo3HaBaTh KOH(JIMKTOTCHHBICE CHUTyalldd W  TPEIoTBpaIiaTh
KOH(IMKTHI 10 UX aKTUBHOH (Da3bl, BRICTPAWBATH JCIIOBYIO M 00pPa30BaTEIbHYIO
KOMMYHUKAITUI0, H30eTast TNYHOCTHBIX OIEHOYHBIX CYXKICHHI.

IIpenmMeTHbIMH pe3yJbTaTaMU H3y4eHUS XUMHM Ha 0a30BOM YpOBHE Ha
CTYIIEHU CPEHEro 00I11ero 00pa3oBaHus SBISIOTCS CIEAYIONIUE Pe3yIbTaThl:
B nosnasamenvnoii chepe:



. 3HaHME (IIOHMMaHHE€) TEPMHUHOB, OCHOBHBIX 3aKOHOB U
BOXHEHUIIINX TEOpHId Kypca OpraHU4YeCKON U 00IIeH XUMHUH;

J yMeHue HaOII01aTh, OIUCHIBATh, (PUKCUPOBATH PE3YIbTATHI JIEJIATh
BBIBOJIBI Ha OCHOBE JEMOHCTPALlMOHHBIX M CaMOCTOSITEJIbHO IPOBEAEHHBIX
HKCHEPUMEHTOB, MCIIOJIB3YS AJI TOrO POAHOM (PYyCCKUN MM MHOM) A3BIK U S3bIK
XUMMUY;

o yYMEHHUE KJIACCU(PUUUPOBATh XUMHMUYECKHE JIIEMEHTBI, IPOCTbIE
BELICCTBA, HEOPraHWYECKUE M OPraHUYECKUE COCIUHEHUS, XUMHYECKHE
IIPOLIECCH;

. yYMEHHUE XapakTepus3oBaTb OOIIME CBOICTBA, IMOJNydyeHHE W
IIPUMEHEHHUE M3YUYEHHBIX KJIACCOB HEOPraHMYECKHMX M OPraHUYECKUX BEIIECTB U
UX BaKHEHIIMX MPEICTaBUTENECH;

L4 YMCHHUEC ONHUCBIBATH KOHKPETHBIC XUMHWYCCKUC PCAKIHH, YCIIOBUSA
HUX IPOBCACHUSA U YIIPABJICHUA XUMHUYCCKUMU IIPOLIECCAMU;
L4 YMCHHUEC CaMOCTOATCIIbBHO IMPOBOAUTD XHUMHYCCKHI SKCIICPUMCHT U

HaOIIOAAaTh JEMOHCTPAIIMOHHBIN JKCIIEPHUMEHT, (UKCHPOBATH pE3yJIbTAThl H
JIeJIaTh BBIBOJIBI U 3aKJIFOUEHUS 110 pE3yJIbTaTaMm;

. YMEHHE NPOrHO3UPOBATh CBOMCTBA HEM3YYCHHBIX BEIIECTB I10
AQHAJIOTMM CO CBOWCTBAMHM M3YYEHHBIX HA OCHOBE 3HAHUS XUMHUYECKHX
3aKOHOMEP- HOCTE;

. YMEHHME ONpeleNsITh MCTOYHMKM XUMHUYECKOW uH(popManuy,
moJiyyaTth €€, MPOBOJUTH AHAJIU3, U3TOTaBIMBAaTh MWH(OPMALMOHHBIN MPOIYKT U
IIpef- CTaBIIATH €T0;

. YMCHHE IIOJIb30BATHCS 00s3aTeNbHBIMU CIIPaBOYHBIMU
MaTepuaiamMu (MEpUOJUYECKOW CUCTEMOW XuMHuYeckux oanemeHtoB J[. U.
MenneneeBa, TaOnMueld  pacTBOPUMOCTH,  AJIEKTPOXMUMHUYECKHM  PSAJIOM
HaNpsDKEHUH METaslioB, PSAAOM 3JIEKTPOOTPULIATEIBHOCTH) AJISl XapaKTepUCTUKU
CTPOEHHUs, COCTaBa U CBOMCTB aTOMOB XMMHMUYECKHUX 3JIEMEHTOB [—IV nepronos u
00pa30BaHHBIX MU IIPOCTHIX U CIOKHBIX BEILIECTB;

. YMEHUE YCTaHaBIUBATH 3aBUCUMOCTb CBOMCTB U IIPUMEHEHMUS
BAKHEUIINX OPraHUYECKUX COCAUHEHUN OT UX XUMHUYECKOIO CTPOCHHS, B TOM
qyciie U OOYCJIOBJIEHHBIX XapaKTEpOM 3TOr0 CTPOEHUs (MpeAeNbHbIM WM He-
npeJeNbHbIM) U HATHYUeM (QYHKIMOHAIBHBIX TPYIII;

L4 YMCHUC MOZACIINPOBATH MOJICKYJIbI HCOPTaHNYCCKUX )51
OpPraHN4€CKUX BCHICCTB,
L4 IMOHUMAaHHE XUMHYSCKOHN KapTUHBI MHpa KaK HEOTHEMJIEMOM YacTH

LIEJIOCTHOM HAYYHOM KapTUHBI MUPA.



B yennocmmno-opuenmayuonnoii cghepe:
J dbopMupoBaHre COOCTBEHHOW MO3HMIIMU MPU OLIEHKE IMOCIEACTBHI
JUISL OKPY’KAIOLIEH Cpelpl eATENbHOCTH YEJI0BEKA, CBSI3aHHOM C MPOU3BOJICTBOM
1 TiepepaboTKON XUMHUYECKHX MPOIYKTOB.

B mpyoosoti cgepe:
o NPOBEICHUE XMMUYCCKOTO SKCIIEPUMEHTA,
o pa3BUTHE HABBIKOB Yy4YeOHOM, MPOCKTHO-UCCICAOBATCIBCKON |

TBOPUYECKOH JCSITENLHOCTH TPU BBINOJHEHUH WHAWBHIYALHOTO TPOEKTa I10
XHMUHU.
B cipepe 300posoco obpaza sncusnu:

. coOuro/ieHre MpaBuil 0€30IacCHOTO OOpallleHUs] C BELECTBAMU,
MaTrepHualaMy;
. OKa3aHUe NEPBOM IMOMOIIM MPHU OTPABJICHUSX, 0KOraX U TPaBMax,

MOJIYYEHHBIX B pe3yJbTaTe HApYIICHUS MPABHJI TEXHUKH O€30MacHOCTU IpHU
paboTe ¢ BemecTBaMu u J1a00paTOPHBIM 000PYIOBAHHEM.
1. Comep:xanue yueGHOro mpeamera « XumMus»
10 kaace

CopepikaHue Kypca MpeJICTaBICHO 10 pa3esaMm.

Paznen 1 : BBeaenne. (1 yac)

IIpenmer opraHu4ecKO XUMUU.

Pa3jnen 2: Teopusi cTpoeHusi OpraHnYecKux coequHeHuii (5 yacos)

Oprannueckue BEIIeCTBa: MPUPOIHBIC, UCKYCCTBEHHBIC U CHHTETUYECKHE.
Oco0eHHOCTH CcOCTaBa W CTPOCHHSI OpPraHMYeCKHX BeIIecTB. Butamusm u ero
kpax. [lonsitue 00 yriaeBogopoaax.

OCHOBHBIE TIOJIOKEHUS TEOPUM XHUMHYECKOTO CTpOeHUs. BaleHTHOCTH.
CtpykTypHble OpMYyNIBI — TOJHBIE U COKpaiménHblie. [IpocTrie (oauHapHbBIE) U
KpaTHbIe (IBOWHBIE W TpOitHBIE) cBsi3u. M3omepsl U u3zomepusa. BzaumHoe
BIIMSIHHE aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu.

. [TnaBrnenue, 00yrIMBaHUE U TOPEHUE OPTaHUYECKHIX BEIIECTB.

. Monenu (1apocTepHeBble U 00bEMHBIE) MOJIEKYJT OPTaHUYECKUX
COEIMHEHUH pa3HbIX KJIACCOB.

. Onpenenenne 3JIEMEHTHOTO COCTaBa OPraHUYECKUX COCTMHEHUM.
Jlabopamopnvie onvimoi.

. N3rotoiieHne MoeNe OpraHuyeCKuX COCTMHEHUH.

Paznen 3: YraeBoaopoasl (18 yacos)
IlpenenbHbie yriaeBoaopoAbl. Ankanbl. ['omonmormueckuit psag u oOmas



¢dopmyna ankaHoB. CTpykTypHas u3omepusi (M30MepHsl YIIepOIHON LeTnn).

Hukaoankanbl. AJKuWibHble pajaukanbl. HoMeHkIaTypa aJKaHOB.
du3nyeckue U XMMUYECKUE CBOMCTBA aJKaHOB: IOPEHHE, PEaKLMU 3aMELICHUS
(rajloreHH- pOBaHUE), PEAKLUU H30MEPH3ALMU, PEaKLUs Pa3JI0oKEHHs MeTaHa,
peaxkuus JerupupOBaHMsl dTaHa.

HenpeneabHble yriieBoaopoabl. AJikeHbl. [‘omosiornyeckuii psin
ankeHoB. OtwieH. Homenknatypa. CrTpyKkTypHass W IpPOCTpaHCTBEHHAas
(reomeTpuyeckas) usoMepus. IIpoMbliITIeHHOE MOJIyYeHHE AJKEHOB: KPEKHHI U
JEeTUAPUpOBaHUE alKaHOB. JlabopaTopHOe NOJy4YeHHE OSTUJICHA — pPeaKUus
JerupaTaluu 3TaHoJIA. Peakuun HPUCOETUHEHUS: rHJIpaTarys,
TUIPOTAJIOTeHUpPOBaHUE,  TrajoreHUpoBaHue,  noauMmepusauus.  I[IpaBuio
MapxkoBHukoBa. OkucieHue alkeHoB. KauecTBeHHbIE peakllny Ha HETPEICIbHbIC
YIJ1€BOAOPOABL.

Aaxaguennl. Kayuykn. Conpsok€HHble ankaaueHsl: OyranueH-1,3, uzo-
npeH. Homenkmarypa. CnocoObl mosyueHust ankaiaueHoB. Peakmms JleGenera.
Peakuun npucoeannenus ankaaueHoB. Kaydyku: HaTypanbHbIM, CHHTETHYE- CKHE
(OyTanueHoBbIN, U30MpPeHOBBIN ). Bynkanuzauus kayuyka. Pesuna. 960- HUT.

Aaxunbl. [omonormueckuit psa. Homenknarypa © u30Mepus.
[lonyyenue u mnpuMeHEHHE aneTuiaeHa. XHMHYECKHME CBOMCTBA AalleTHIICHA:
rOpeHue, pe-  aKUMh  TNPUCOEOUHEHHS  —  TUAPOrajoreHHpOBaHUE,
rajJloreHupoBanue, ruapa- Tamus (peakuust Kyuweposa). Bununxiopun,
MIOJINBUHUJIXJIOPUA.

Apenbl. beH3om: ero crpoeHue, HEKOTOpbIE (PU3MUECKUE U XUMHUYECKUE
CBOHCTBa (FOpeHHE, peakluu 3aMelIeHHs — TaJloTeHUpPOBAaHUE, HUTPOBAHHE),
MOJIy4YE€HUE U IPUMEHEHHUE. DKCTPAKIIHSL.

IIpuponnsiii ra3. CoctaB NpUPOJHOTO ra3a, €ro HaXOXACHNUE B IIPUPOJIE.
[IpeumymiecTBa HPUPOJHOTO Tra3a KaK TOIUIMBA. XHUMHUYEcKass mepepadoTka
MPUPOIHOTO Ta3a: KoOHBepcus, mupou3. CHHTE3-Ta3 U €ro UCIOJIb30BAHHUE.

Hegtpr u crnocoOwel e€ mepepaborku. IlomyTHbI HedTsHOM Ta3, ero
cocTtaB U ¢pakuuu (ra3oBblii O€H3MH, MponaH-OyTaHoBasi, cyxoil ra3). Hedts, eé
cocTaB U mepepaboTka (MeperoHka, KpekuHr, pudopmunr). Heprenpomyk- Thl.
OxTaHOBOE YKCIIO OEH3MHA.

Kamennblii yroas u ero nepepaborka. VMlckomaemsblii yroyib: aHTpalMT,
KaMeHHbIH, Oypbiii. KokcoBanue xkameHHoro yris. KokcoBelii ra3, aMMuay- Has
BOJIa, KAMEHHOYTOJIbHAs CMOJIa, KOKC. [lasupukanmuss M KaTalIUTHYECKOE
TUIPUPOBAHUE KAMEHHOIO YTJIS.

Jlemoncmpayuu



 ['opeHne MeTaHa, 3TaHa, alleTUICHA.
« OTHOLIICHHE MeTaHa, HTHJEHA, alleTWIeHAa M OeH30Ja K pacTBOpaM Iiep-
MaHTaHaTa Kajaus 1 OpOMHO BoJIe.
o [lomydyeHne OSTHiIeHA peakUMeW JAeruaparanuy 53TaHoja M aleTUIICHa
TUIPOJIM30M KapOujaa KaibLysl.
« PaznoskeHue kaydyka Ipu Harpe€BaHUM, UCIIBITAHUE IIPOYKTOB Pa3JI0KECHUS
Ha HenpeaenbHocTh. Komnekun «HedTs 1 HerenpoaykTh», «KaMeHHBIH
yrojib U TMPOJYKTHI €ro nepepadoTkmy», «Kayayku».
Jlabopamopnule onbimoi
« OOHapyXeHHE TPOIYKTOB TOPEHHS CBEYH.
» MccnenoBanue CBOMCTB Kay4dyKOB.
Paznen 4: Kucnopoacogep:xkamue opraHu4yecKkue CoOeJIMHEHUS H HUX
NPUPOAHbIE UCTOYHUKH (23 yaca)

Oanoaromubie cnupThbl. OYHKIMOHANbHAS THAPOKCUIbHAS rpynmna. I'o-
MOJIOTHYECKAN DSl TNPEACNBbHBIX OJHOAaTOMHBIX crnupToB. Homenknarypa.
W3omepust monoxeHus: (yHKIMOHAIBHOW Tpynnbl. BomopoaHas cBsizb. XUMU-
YeCKHe CBOWCTBA CHHPTOB. AJbJeTHAHAs Tpymmna. Peakmust sTepuuKanu,
cinoxkuble 3¢upsl. [Ipumenenue cnuptoB. [lelicTBUE METHJIOBOIO U 3TUIOBOTO
CIIMPTOB HA OPraHU3M YeJIOBEKa.

MHoroaroMHbie  CIHMPTHI.  OTWIEHIIIMKOJIb KAaK  IMPEACTABUTEID
JIByXaTOMHBIX CIIUPTOB M IJIMIIEPUH KaK MPEACTABUTENb TPEXATOMHBIX CIIUPTOB.
KauecTBeHHast peakiusi Ha MHOIOATOMHBIE CIIUPTHI, UX CBOMCTBA, MOJIYyYEHUE U
npumenenue. [lousarue 06 antudpuzax.

®enou. CtpoeHue, nojsyyeHue, cBoiicTBa U npuMenenue denona. Kaue-
CTBEHHbIE peaKIK Ha (peHos. B3auMHoe BIusiHuEe aTOMOB B MoJIeKyIe (peHona.

AJbaerubl 1 KeToHbl. DopMasnbAeru U aleTaibAeru Kak MpeicTaBu-
TEJH albJETHI0B, COCTaB WX MOJIeKyl. OyHKIMOHANbHAS KapOOHWIIbHAS TPYIINIA.
KauecTBeHHble peakunu Ha anbaeruabl. CBONCTBA, MOJyYEHHE M NPUMEHEHHE
dopManpaeryaa W aneraimpAeruga. Peakuuu — MOJUMKOHAEGHCALUW IS
dopmanpaeruna. [TonsTue o keToHaX Ha IPUMEPE ALETOHA.

KapOonoBble  KHCI0TBI.  ['OMOJIOTMYECKMH  ps  TPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT. XHUMHUYECKHE CBOWCTBA KapOOHOBBIX
KUCIIOT. [lomydeHne u npuMeHeHre MypaBbUHON U YKCYCHOM KHCJIOT.

Caoxuble 3¢upbl. ZKupbl. CriocoObl MOTydyeHUs! U XUMUYECKHE CBOM-
CTBa CIOXHBIX 3¢upoB. CtpoeHue >kupoB. KUCIOTHBIA U IENOYHOM THIIPOIH3
*KUpoB. Mbina. ['uapupoBaHue sXupos.

YraeBoabsl. Monocaxapuapl. [mroko3a kak anpaerugocnupT. CopOur.



Momnounokucioe u cnuproBoe 6poxenne. Dotocunte3. Caxaposa Kak Mmpeacra-
BUTEIIb Jucaxapunos. [lonucaxapuasl: KpaxMai, HEJUII0I03a.

Pa3pgen 5: Azorconepxamme coenuHenusi (11 yacon)

AMuHBI. AMuHOrpynmna. AMHHBI TpeAelibHbIE M apoMaTHYeCKue. AHWINH.
ITonyuenne amuHoB. Peaknus 3uHuHA. XMMHUECKUE CBOWCTBA U IPUMEHE- HUE
aAMUHOB.

AMMHOKHCJI0TBbI. AMHUHOKHCIIOTBI, COCTaB MX MOJIEKYJI U CBOMCTBa Kak
aM(OTEpHBIX OPraHWYECKUX COCAMHEHWH. [TMIMH Kak MpeacTaBUTENb aMU-
HOKHCIIOT. [lomydyenune nmonuneTuaoB peakuued noiaukoHaeHcauuu. [lonsarue o
MENTUIHOMN CBSI3HU.

Beaku. Ctpoenue Momnekyn O€IKOB: epBUYHAS, BTOPUYHAS M TPETUYHAS
cTpykTyphl. KauecTBeHHble peakuuu Ha Oenku. ['maponus u jaeHaTypanus
6enxoB. buonornueckue GyHKINN OEIKOB.

I'eneTnueckasi cBsI3b MEXIYy KIAacCaMU HEOPraHUYECKUX COCAUHEHUM.
[ToHsiTHE O TEHETUYECKOW CBA3M MEXKIY KJIacCaMU YIJIEBOJOPOJIOB, KUCIOPOI- U
a30TCOo/IepkKAIINX COeIMHEHUN. MmocTpanyst TeHeTUUEeCKOW CBS3M Ha MpUMeEpe
OpPraHMYECKUX COEJUHEHHM pa3IM4YHbIX KJIaccoB, COJEp)KallUX JiBa aroma
yriaepoja.

Jlemoncmpayuu

« [TonydyeHnue anbaerui0B OKUCIEHUEM CIIUPTOB.

« KauecTBeHHas peakuisi HA MHOTOATOMHBIE CIIUPTHI.

« 3aBUCUMOCTb PAaCTBOPUMOCTH (peHONa B BOJE OT TEMIEPATYPHI.

 BzaumonetictBue ¢ OpomHoit Bomoi u xmopuaoM xene3a(lll) kak xaye-
CTBEHHbIE pEaKIIMK Ha (GEHOI.

 Peakiiuu cepeOpsiHOTO 3epKajia U CO CBEXKENONYyUYEHHBIM THIPOKCHUIOM
menu(Il) mpu HarpeBaHuM Kak KaueCTBEHHBIC PEaKIIMK Ha aIbJICTHUIbI.

» OOpa31pl MypaBbUHOM, YKCYCHOM, TAIBbMUTHHOBOW U CTEAPUHOBOW KUCIIOT
U UX pacTBOPUMOCTH B BOJIE.

« CBOICTBA IIIOKO3bl KaK albJETUJa U KaK MHOIMOATOMHOI'O CIHMpTa B
peakuusax ¢ ruapokcuaom meau(ll).

« nentudukanus kpaxmaia.

« KauecTBeHHbIE peakiiny Ha OEKH.

JIaGopaTopHBIE OTBITHI

« CpaBHEHHE CKOPOCTH MCIIapeHHsI BOJbI U 3TAHOJIA.

« PacTBOpuMOCTh IiiMIIEpUHA B BOJIE.

* XMMUYECKHE CBOMCTBA YKCYCHON KHUCIIOTBHI.

« OnpenieneHue HENpPeaeIbHOCTH PACTUTEIBHOIO Macia.



« Unentudukaius kpaxmaiaa B HEKOTOPBIX MPOAYKTaX MHUTAHUS.

o MI3roToBjIeHHE KpaxMaIbHOTO KJIeHcTepa.

o VI3roToBiieHre MOJIesIel MOJICKY/I aMHHOB.

o I3roToBjieHre MOJETH MOJIEKYIIbI TIIHIUHA.
Ipaxmuueckas paboma.

o MnenTrduKanus OpraHMyecKuX COeAUHEHUI.
Pasnen 6: MckyccTBeHHbIE M CHHTETHYECKHE OpPraHHuYecKHe
coequnenns (4 yaca)

IMonumepsnl. O6mas xapakrepuctuka BMC. Knaccudukaius moammepos.
HckyccTBeHHBIE MOJUMEPHL: IEIUTYJIOU, alleTaTHBIN MIENK, BUCKO3a, 1esodaH.
[Tmactmaccel. BonokHa.

Cunrernyeckue nojmMmepsl. [lomumepusanus U MOJUKOHACHCAUS KaK
crocoObl  moiydeHuss mnoiaumepoB. CuHTeTnueckue Kayuyku. [lommcrupodn,
Te(bJIOH W TOJUBHHWIXJIOPHA KaK MpeACTaBHTENH IuiacTMacc. CHHTETHYECKHE
BOJIOKHA: KalpOH, HEUJIOH, KEBJIap, JJaBCaH.

Jlemoncmpayuu

e KoyuleKMM Kay4yKoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH U U3AEUHN U3
HHX.

e OepMEHTATUBHOE Pa3JIOKEHUE MEPOKCUIA BOAOPOA C TOMOIIBIO KaTaja-
3Bl CBEXKEHATEPTHIX MOPKOBH WU KapTOQEs.

Jlabopamophvie onvimol

e (O3HAaKOMIJICHHE C KOJUICKITUSIMU KayqyKOB, IJIACTMACC U BOJIOKOH.

e [lpakTuyeckas pabora. Pacrio3zHaBaHue riacTMacc v BOJIOKOH.

Pa3znen 7: Buojiornyeckn akTHBHbIE OpraHuvYecKue coeanHeHus (6

4acoB)

®epmenTsl. Buramunel. ['opmonsl. JIekapcTsa.

11 kaacc

Pa3nen 1: Crpoenue Bemrects (9 yacoB)

OcHoBHbIE cBeeHMsI 0 cTpoeHMH aTtoMa. CTpoeHHe aToMa: COCTaB
snpa (HyKJIOHBI) U 3JeKTpoHHas obonouka. [lonstue 06 uzoronax. [lonstue o
XUMHUYECKOM 3JIEMEHTE KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsI0M s1pa.

Ilepuonnueckass cucreMa XMHMHYECKHX 3JIEMEHTOB U YYE€HHE O CTpoe-
Huu atoma. Dusmueckwit cmpicn mpuHATOM B Tabmmme [[. U. MenpeneeBa
CHUMBOJIMKH: ITOPSIIKOBOIO HOMEpA 3JIEMEHTA, HOMEPa NIEPUOa U HOMEPA I'PYIIIIBL.
IToHATHE O BaJNEHTHBIX 31E€KTpoHaxX. OTOOpa)KeHHE CTPOEHUS SJIEKTPOHHBIX



000JI0YeK aTOMOB XHMMHUYECKHX JJIEMEHTOB C IOMOUIbIO D3JIEKTPOHHBIX U
aNEeKTpoHHO-Tpaduyeckux  (Gopmyn. 3aKOHOMEpPHBIE H3MEHEHHsS] CBOMCTB
3JIEMEHTOB B MEPUOJAX U IpyInax MEPUOJAYECKON CUCTEMBI KaK CIIEICTBUE UX
3JEKTPOHHOT'O CTPOEHUS. DJIEKTPOHHBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB.
CraHoBlieHHE W pa3BUTUE MEPUOJUYECKOTO 3aKOHA U TEOPUU XHUMHUUYECKOIO
ctpoeHus. lIpennoceuikM OTKPBHITHS NEPUOJMYECKOIO0 3aKOHA M TEOpUH
XMMHYECKOIO CTPOCHUSI OPraHUYECKUX COCIMHEHUW. POJb JTUYHOCTU B UCTOPUM
XUMUU. 3HAYECHUE [TPAKTUKU B CTAHOBJICHUH U PA3BUTHUU XUMHUYECKOU TEOPUH.
Honnast xuMu4YecKasi CBSI3b M HOHHAs KpUCTAJUIMYECKas peElETKA.
Karuonst u anuonsl. [loHsTHE 00 MOHHOI XUMHUYecKOW cBs3u. Dusznueckue
CBONCTBA BEILIECTB, UMEIOIIMX HOHHYIO KPUCTAJUIMYECKYIO PEIIETKY.
KoBanenTHasi xumuveckasi cBfi3b. [loHSATHE O KOBaJEHTHOW CBA3M.
DNeKTpoOTpULIATeIbHOCTh. HemnonspHas u moJjspHas KOBAJEHTHAs CBS3b.
KpaTtHocTh KOBasleHTHOM cBsi3u. MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHBIX CBSI3EH:
OOMEHHBI M JOHOPHO-aKIEeNTOPHBIA. [loJsApHOCTE MOJIEKYNIBI KakK CIEeICTBUE
MOJISIPHOCTU CBSI3U U TE€OMETpUM MOJIeKyJbl. dDusnueckue CBONCTBA BEILECTB,
HMMEIOIINUX aTOMHYIO HJIM MOJIEKYJISIPHYIO KPUCTAJUIMYECKYIO PELIETKY.
MeTtaimyeckasi XuMU4ecKas cBsi3b. [[OHATHE O METAINIMYECKOMN CBA3U
1 METAJUIMYECKOW KPUCTAINYECKON pemérke. Pru3ndeckue CBOMCTBA METAJUIOB,
OOYCIIOBJICHHBIE WX KPUCTAIMYECKUM CTpoeHueM. [IpuMeHeHne MeTalioB.
UéEpurble u 11BeTHbIE MeTaITbI. CIUTaBBI.
Boaopoanasi xumuueckas ¢Bsi3b. MeXMOJIEKYIsIpHas U BHYTPUMOJIEKY-
JIsipHasi BOJOPOAHAS CBsA3b. 3HAUEHHUE BOJOPOAHBIX CBA3EH B IPUPOJE.
Mosmmepsl. [lonyyeHrne MoauMepoB peakUUsIMU MOJUMEPU3ALUA U T10-
JIMKOHAEHCAMU. BakHeillne npencTaBUTeNd IJIaCTMACC M BOJIOKOH, UX MO-
JIy4eHUe, CBOMCTBA U NpUMeHeHHE. [IoHATHE 0 HEOPraHMYECKUX MOJUMEPax U UX
MPEICTaBUTENH.
MucnepcHble cucrembl. [loHsTHe o qucnepcHoi (ase M AUCIIEPCHOH-
HOW cpezne. ArperaTHoe COCTOSHME M pa3Mep dacTull (a3bl Kak OCHOBA ISt
KJIacCU(UKALUN AUCIIEPCHBIX CHCTEM. ['py0oaucnepCcHbIe CUCTEMBI — OMYIb-
CHUHU, CYCIEH3UU U a’3PO30JIH, UX MPEACTaBUTENU. TOHKOIUCIIEPCHBIE CHUCTEMBI
— 30JI4 U TeJH, UX npeAcTaBuTend. [IoHITHS 0 CHHEepe3uce U KoaryssiuH.
Jlemoncmpayuu
o [Iepuoanueckas cucrema xumuueckux aneMeHToB 1. 1. Mennaeneesa B
pa3IMYHbIX hopMax.
* Moens MOHHON KPUCTAUIMYECKON PELIETKY Ha IPUMEPE XJIOPUIA HATPUSL.
» MuHepasbl C HFOHHOW KPUCTAIMYECKON pEIIETKOM: KaJIbIUT, TAJIUT.



e Mogenu MOJEKYJISPHOM KPUCTAJUIMYECKON PEIIETKH Ha IPUMEpPE «CyXOro
IpJa» WIM MOJAa W ATOMHOM KPUCTAJUIMYECKOM PEIIETKH Ha IpUMEpe
anMasa, rpaduTa Wi KBapia.

e Moaenp MosipHOro 0o0bEMa rasa.

e Mozaenu KpUCTAIUIMYECKUX PEIIETOK HEKOTOPBIX METaJIOB.

« Konnekiiun o0pa3noB pa3auyHbIX JUCIIEPCHBIX CUCTEM.

« CuHepesuc U KoaryJssus.

Jlabopamopnule onbimol

» KoHCTpynpOoBaHue MOJEIN METANINYECKON XUMUYECKOU CBSI3H.

« [TosryueHue KOIJIOUHOTO pacTBOpa KYpUHOTo Oelika, Ucciel0BaHue ero
CBOMCTB C IIOMOUIBIO JIA3€PHOM YKa3KU U IPOBEJICHUE €r0 JICHATypaluu.

« [TosryueHue sMyabCUM PACTUTENBLHOIO Maciia U HabJtoAeHue 3a e€ pac-
CIIOEHUEM.

« [TosyueHue cycrneH3un N3BECTKOBOIO MOJIOKA M HAOJI0IeHHE 32a e€ ce-
JTVMEHTAIUEN.

Paznen 2: Xumuueckue peaxkuuu (12 yacon)

Kunacenpukanus xummuuyeckux peaxknuil. M3oMepuzanus kak peakuus,
IpoTekaromas 0e3 U3MEHEHHs] COCTaBa BELIECTBA. AJUIOTPONUS U €€ MPUYUHBI.
Knaccudukanusa peakuuid mo pa3iMYHbBIM OCHOBAaHHUSIM: MO YHUCIY U COCTaBY
peareHToB U MPOJYKTOB, MO TEIJIOBOMY 3 dekTy. TepMoXuMHUUECKre YpaBHEHUS
peaKuui.

Ckopocth XUuMHYeCKHX peaknuil. @akTopbl, OT KOTOPBIX 3aBUCHUT CKO-
POCTh XMMHYECKUX PEAKLUH: MPUPOJIa PEarupyrolux BEUIECTB, TeMIlepaTypa,
IUIOIIaZb CONPUKOCHOBEHMS PEarupyrollux BELIECTB, UX KOHIEHTpaLHUs, Ha-
nuune Karanuzaropa. Ilonstue o karanmze. @epMeHTH Kak OMOJIOTHYECKUE
Katanu3aTopbl. UTHTHOUTOPHI peaklnii U MX 3HAaYCHHE.

O0paTtumMoCcTh XMMHMYECKHX peakuuil. XHMHUYECKOE paBHOBECHE U
ciocoObl ero cmerenusi. Ilonsatue o0 0oOpaTUMBIX peaKUUAX M XUMHYECKOM
paBHoBecun. [lpunnun Jle I[llarenbe W CMOCOOBI CMEMIEHUS XHUMHYECKOTO
paBHOBecusi. OOImIasi XapakTepUCTUKAa PEaKIMU CHHTE3a aMMHaKa M PaccMo-
TpPEHUE yCIOBUN CMEIIEHNsI PABHOBECHSI 3TOM PEAKLIUN HA IPOU3BOJCTBE.

I'maposams. O6patumelii 1 HeoOpaTuMbI ruaponus. ['uaponus conel u
ero tunsl. [loHsTHe 00 SHEpreTHUYeckoM OOMEHE B KJIETKE U POJIM THAPOJIU3a B
HEM.

OKHCINTEIBHO-BOCCTAHOBUTEJIbHBIE peakuuu. CTENeHb OKHUCIEHUS U
e¢ ompenencHue Mo (GopMylnaM OpPraHUYECKHMX W HEOPraHMYECKUX BEIIECTB.
Oxucnurenu u BoccraHoBuTenu. [loHsATHE O mpoleccax OKUCIEHHS U BOC-



cranoBieHus. CocTaBlieHHEe YpaBHEHUN XUMUYECKUX PEaKIMii Ha OCHOBE METO0/1a
AJIEKTPOHHOTO OayiaHca.

DJIEKTPOJIM3 PacCIIaBOB H PacTBOpPoB. lIpakThueckoe NpUMEHEHUE
ANEKTpoNIn3a. XapaKTEepPUCTUKA DJIEKTPOJU3a KaK OKHCIUTEIbHO-BOCCTAHOBHU-
TeabHOro mnpouecca. OCoOEHHOCTH 3JIEKTPOIN3a, MPOTEKAIOIIET0 B PAacTBOPAX
aneKTponuToB. [lomyyeHue rajgoreHoB, BOJOpOJA, KHUCIOPOJA, IIETOYHBIX Me-
TaJVIOB U ILIEJIOYEH, a TaKKe aIFOMUHHUS 3JIEKTPOJIU30M PACILJIaBOB U PacTBOPOB
COEMHEHMI 3TUX 3yieMeHTOB. [loHsATHE O TrajabBaHOIIACTHKE, T'ajJbBaHOCTEIHH,
paduHUPOBAHUY IIBETHBIX METAJIIIOB.

Jlemoncmpayuu

e PacTBopeHne CcepHON KHUCIOTBI M aMMHUA4YHOW CEeNUTpbl M (hUKcalus
TEIUIOBBIX SIBIICHUH AJISl 3TUX MPOIIECCOB.

» B3aumonencTBue CONSHOM, CEpHOM M YKCYCHOM KHCIOT OJUHAKOBOH
KOHIIGHTPAllUd C OJMHAKOBBIMU KyCOukamH (TpaHyjamMu) IIMHKAa ¥ B3a-
MMOJICCTBHE OJMHAKOBBIX KYCOUYKOB Pa3HBIX METAJJIOB (MarHus, IUHKA,
Kele3a) C COMSIHOM KHUCIOTOW Kak TMpUMEp 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKON peakluu OT MPUPOJIbl PEarupyroIIruxX BEIIeCTB.

 B3aumoelicTBre pacTBOPOB THOCY/Ib(haTa HATPUS PA3HON KOHIICHTPAIIUU U
TEMIIEPATypbl C pACTBOPOM CEPHOU KUCIIOTHI.

e MonenupoBaHue «KHUISALIETO CIOS.

o lcrionb3oBaHre HEOPraHMYECKUX KaTallM3aToOpoB (Coleil kenmesa, HOoAHa
KaJlisl) U TPUPOJHBIX OOBEKTOB, COJAEpXNAIIMX KaTana3y (ChIpoe Msico,
KapTodens), sl pa3IoKeHUs IEPOKCH A BOIOPO/aA.

e B3auMoelicTBME LMHKA C COJIIHOM KHCIOTOM M COJSIHOM KHCJIOTBI C
HUTpAaTOM cepebpa Kak MpPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENHHOM
peaKInu 1 peakiuu oOMeHa.

» KoHCTpynpOBaHuE MOJEIHN SIIEKTPOIU3EPA.

« BuneodparMeHT 0 MpOMBINIUICHHOW YCTAaHOBKE JIJIS1 TIOJTYYICHHS ATFOMUHUSA.

JlaGopaTOpHBIE OTBITHI

« nnrocTpanust mpaBuiia bepronne Ha mpakTHKE: MPOBEACHHUE DPEAKIHHA C
o0Opa3oBaHHEM OcajiKa, ra3a U BOJIbI.

e ['eTeporeHHbIi KaTanu3 Ha MpPUMEpPE Pa3jIoKEHUs MEePOKCHa BOJAOpoAa B
MPUCYTCTBUU JUOKCHA MapraHIia.

« Cmerenne paBHoBecus B cucteme Fe3+ + 3CNS— « Fe(CNS)3.

 lcnipiTanne WHAMKATOpPAMH CPEIbl PACTBOPOB COJCH Pa3IUYHBIX THUIIOB.
OKUCIUTENFHO-BOCCTAHOBUTEIbHAS peaklus W peakuus OOMeHa Ha
puMepe B3auMoIeicTBHsI pacTBOPOB cyibdara meau(Il) c sxene3om u



pacTBOPOM LIETOYH.
Ilpakmuyeckaa paboma. PeumieHne SKCIEPUMEHTAIBHBIX 33Jad IO  TeMe
«XUMHYECKasT pEaKLU».
Paznen 3: BemecrBa u ux cBoiicra (9 yacoB)

Mertanabl. Ou3uveckre CBONCTBA METAIIOB KaK (DYHKIUS WX CTPOCHHS.
JleneHue MeTauloB Ha IPYIILI B TEXHUKE. XMMHYECKUE CBOWCTBA METAJIOB H
NEKTPOXUMUYECKUN pax HanpsbkeHuil. [lonste o Meramiorepmun (anro-
MUHOTEPMHUS, MArHUETEPMHUS U Jp.).

Hemerasubl. Hemeramnsl kak okuciaurend. Hemeramibl kak BOCCTaHOBH-
TeNu. Psaj a51eKTpooTpULIaTeIbHOCTH.

Heoprannyeckne u oprann4eckue KMCa0Tbl. KHUCIOTE B CBETE€ aTOMHO-
MOJIEKYJIIPHOTO yuyeHHsA. KHCIOTBI B CBETE TEOPHM AIIEKTPOJIUTUYECKON JHC-
couuanuu. Kucnotsl B cBeTe npoToHHOW Teopuu. OOImMe XUMUYECKHe CBOMCTBA
KHCJIOT.

Heoprannyeckne M opraHudeckue OCHOBaHHMsA. OCHOBaHMS B CBETE
ATOMHO-MOJIEKYJISIPHOTO YYEHUS. OcHoBaHus B CBETE TEOPUHU
EKTPOJINTUYECKONH aucconranud. OCHOBaHUS B CBETE IPOTOHHOM TEOpUHU.
XHUMHYECKHE CBOMCTBA OPraHUYECKUX U HEOPTAHUYECKUX OCHOBAHUM.

Heoprannyeckue u oprannyeckue amgorepubie coennnenus. Heopra-
HU4eckue aM(poTepHble COETUHEHUS (OKCUABI U TUIPOKCHUJBI), UX CBOMCTBA U
nojydyeHue. AMQoTepHble OpPraHMYeCKHEe COEJUHEHUS Ha MpHUMEepe aMUHO-
KUCIOT. IlenTuasl n nentuaHas CBS3b.

Coum. Knaccuduxanus coneit. JKEcTKocTh BOJIBI U CIIOCOOBI €€ yCTpaHe-
Hus. Ilepexon kapOoHata B ruapokap6oHaT u oOpartHo. OOIIME XUMHUYECKHUE
CBOMCTBA COJICH.

Jlemoncmpayuu

« Konneknus meramios.

 Koyutekiust HemeTauios.

 B3aumoienicTBre KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTHI C MEBIO.

« Bemblmka TEpMUTHONW CMECH.

« Bempimka 4é€pHOro mopoxa.

» BeITECHEHHE raJIOTEHOB U3 WX PAaCTBOPOB JIPYTMMH TaJIOT€HAMM.

e BaumonencTBie MapoB  KOHLEHTPUPOBAHHBIX PACTBOPOB  COJITHOM
KHUCJIOTHI M aMMHaKa («IbIM 0€3 OTHS»).

o [TonmydyeHne aMMHaKa U U3y4eHHE €r0 CBOMCTB.

 PaznmuyHble cilydau B3aMMOJEUCTBUS PAaCTBOPOB COJIEH aTIOMHUHHS CO
WENOYBIO.



o [TonmydeHue »KECTKON BOJBI U YCTPAHEHHE €€ KECTKOCTH.
Jlabopamopnuie onvimol
e [lonyyeHnne HEpacTBOPUMOIO THAPOKCHUIA W €ro B3aUMOACUCTBHE C
KHUCJIOTOM.
« lcciienoBanne KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM U YKCYCHOU
KHCJIOT KareJbHbBIM METOJIOM IPU MX pa30aBIEHUH BOIOM.
o [Tosmyuenne ampoTepHOro ruIpOKCUAA U U3Yy4EHUE €0 CBONUCTB.
o [IpoBeieHNE KaUEeCTBEHHBIX PEAKIUH 110 OIPEIEICHUIO COCTaBa COJIU.
IIpakmuyeckasn paboma. PelmieHre 3KCIEpUMEHTATIBHBIX 33/1a4 10 TeMe
«BemecTBa 1 UX CBOWCTBaY.
Paznen 4: Xumusi u coBpeMeHHoe 0omecTBo ( 3 yaca)

Xumuyeckasi TextHosorus. IIpoussonacrBo ammumaka u meranona. Ilo-
HATHE O XMMHMYECKOW TEXHOJIOTMU. XHMHUYECKHE PEAKLHH, JICKAIIUME B OCHOBE
IPOM3BOJICTBA aMMuaka M MeraHoja. OOmas Kiaccu(UKalMOHHAS —Xapak-
TEPUCTUKA PpEaKIUi CHUHTE3a B IPOU3BOJCTBE OTUX NPOAYKTOB. HayuHbie
IIPUHLIMIIBI, JIEKalIMe B OCHOBE IPOU3BOJCTBA aMMHUAaKa U MeTaHosia. CpaBHEHHE
9TUX IPOU3BOJICTB.

XuMHnYecKasi [(PaMOTHOCTb KaK KOMIIOHEHT OOLIeH KyJIbTyphl YelOBeKa.
MapkupoBKa YHNaKOBOUHBIX MaTEpHUaJIOB, 3JEKTPOHUKH U OBITOBOW TEXHMKH,
IIPOJYKTOB ITUTAHMS, DTUKETOK 110 YXOIY 3a OLECKIOM.

Jlemoncmpayuu

e Moienp IpOMBIIUIEHHON YCTAaHOBKH NOJIYYEHHSI CEPHON KHUCIIOTBI.

» MoJienb KOJIOHHBI CUHTE3a aMMHUaKa.

« BuneoparmeHTs! 1 craifiibl 0 CTENEHN HKOJIOTHUECKON YMCTOTHI TOBapa.
Jlabopamophuie onvimol

e I3ydyeHre MapKUpPOBOK Pa3iIWYHBIX BHUJIOB IPOMBILIJICHHBIX U IPOJAO-

BOJIbCTBEHHBIX TOBAPOB.
I11. TemaTnyeckoe MJIAHNPOBAHUE.

n/n HaumeHoBaHue pa3neJioB (TeM) Kou-Bo B 1.4.Ha
4acoB np/p,
K/p
10 kiacc (2 yaca B He/IeJII0)
1. BsencHue. 1
2. Teopus 3) np/p 1

CTPOCHUSI OPTaHUYECKUX COEAUHEHHI




YTIeBoaopoab 18 np/p 2

K/p Nel
Kucnopocoaepkaiue opraHndecKue 23 np/pNe3.4,5,6
COCJMHEHUS U MX MPUPOTHBIC HICTOUHUKH. K/p Ne2
A30TCOJIEpIKAIIUE COCTUHCHUS. 11 np/p 7
VIcKycCTBEHHBIE U CHHTETHUECKUE 4 K/p 3
OpPTraHUYECKUE COCTUNHCHHS
bronornvyecky akTHBHBIE OpraHUYECKHE (6 n/p 8
COCIMHEHUS K/p 4

Hroro 68 np/p —8,k/p-4

11 kaacc (1 yac B He1e110)

CTpoeHue BeIeCTB 9
XUMHUYECKUE peaKun 12 np/p Nel, x/p
Nel
BemecTBa 1 X CBOWCTBa 9 p/pNe2
X1MUS 1 COBPEMEHHOE 00I11ECTBO 3 K/p Ne2
Hroro 33 np/p — 2, k/p - 2




