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Conepxxanue
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Tematuueckoe IJIaHUPOBAHUC




PaGouas nporpamMmma 1no XumMum JJist 9 xJracca cocTaBjicHa Ha OCHOBE CJICAYIOIUX JOKYMCHTOB!:

1. 3akona «O06 obpazoanuu B Poccutickoit deneparum» ot 29.12.2012r. Ne 273- @3 (c
W3MEHEHUSIMH );

2. @enepallbHOTO TOCYJAPCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO O0ILIEro
o0Opa3oBaHusl, YTBEpKAEHHOTO pUKa3oM MuHucTepcTBa o0pa3zoBaHus U Hayku Poccuiickoit
®enepanun ot 17.12.2010r. Ne1897 (c u3BMEeHEHUSIMU U AOTIOTHEHUSIMU );

3. Paboueit mporpammel ox aBTopctBoM ['apa H. H. ®I'OC. Xumus. [Ipenqmernas nuHus
yuebnukoB I'. E. Pymsutuca, ®@. I'. ®enpamana. 8-9 knaccel. Ipocsemenue. 2013r.;

4. Vuebnuka Pynsutuca I'.E., ®enpamana @. I'. Xumus. 9 xiacc. @I'OC. IIpocsemenue. 2017r.
ABTopckoii mporpammel: Xumusi. Paboune nporpammel. [Ipenmernas munus yaeOnukos I'. E.
Pymsutuca, ©. I'. ®enpamana. 8—9 kiacchl : mocobue st yuutenei o0rieoopa3oBar.
opranuzanuii / H. H. I'apa. — 2-e u3z., non. — M. : [Ipocsemienue, 2013. — 48 c.

INNVIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHMUS B 9 KJIACCE

JINYHOCTHBIMM pe3yJIbTaTaMM H3y4YeHUS MpeaMeTa « XUMHU SBISIOTCS CIeIYIOIINE YMEHHUS:

ITocTeneHHO BBICTpanBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE:

— OCO3HaBaTh COBPEMEHHOE MHOI000pa3ye TUIIOB MUPOBO33PEHHs, OOIIIECTBEHHBIX, PETUTHO3HBIX,
aTeUCTHYECKUX, KYyJIbTYPHBIX TPAAULIUN, KOTOPBIE ONPEEIAIOT pa3Hble 00BSICHEHUS POUCXOISIIETO
B MHpE;

— ¢ y4€TOM 3TOTr0 MHOT000pa3usi IOCTETIEHHO BBIPabaTHIBaTh CBOM COOCTBEHHBIE OTBETHI HA
OCHOBHEIE KU3HEHHBIE BOIPOCHI, KOTOPBIE CTAaBUT JIMYHBINA KU3HEHHBIN OITBIT;

— YYUTHCS IPU3HABATH IPOTHBOPEYMBOCTH M HE3aBEPIIEHHOCTh CBOMX B3TJISI0B HA MUD,
BO3MOYKHOCTh UX U3MEHEHHUSI.

Y4UTBCS UCIIOB30BaTh CBOU B3IJISAIbl HA MUD JUIS OOBSICHEHUS PAa3IMUHBIX CUTYAIMH, peleHns
BO3HUKAIOIMIKUX NMPOOJIEM U U3BIICUEHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOUTh U U3y4aTh B ydeOHUKAX IO pa3HbIM MpeMeTaM MaTepuall
(U3 MaKcuMyMa), UMEIOIINI OTHOIIIEHHE K CBOUM UHTEpecaMm.

Hcnonp30BaTh CBOM MHTEPECH ISl BRIOOpA MHIMBHIyaIbHON 00pa3oBaTeIbHON TPACKTOPHH,
MOTEHINATBLHON OyIyIei mpodeccuu U COOTBETCTBYIOMIECTO MPOQPIIIEHOTO 00pa30BaHHUSL.

[TproOpeTats OMBIT y4acTus B INaX, IPHHOCSIIUX O3y JFOISIM.

VY4UTBCS CaMOCTOSITENBHO BBIOMPATh CTHIIb TIOBEJCHHUS, IPUBBIYKH, 0OeCIIeunBatoIne 6e30nacHbIi
00pa3 *KHU3HU U COXPAaHEHHE 37I0POBbS — CBOETO, a TAK)Ke OJIM3KUX JIIO/IEH U OKPYKAIOIIHX.

VY4YUTBCS CaMOCTOSITENBHO MMPOTUBOCTOSTH CUTYAIMSIM, TIPOBOLMPYIOIIUM Ha MOCTYIIKH, KOTOpPbIE
YIpOXKaroT 6E30MaCHOCTH U 370POBBIO.

Bri6upaTh mocTynku, HalleJIeHHBIE HAa COXpaHEHUE B OepeKHOE OTHOIICHHE K IPUPOE, OCOOCHHO
XKHUBOM, n30erasi MPOTUBOMOJIOKHBIX MOCTYIKOB, IOCTENEHHO y4ach U OCBauBasl CTPATErHI0
paIoOHaIBLHOTO MTPUPOIOTIOIB30BAHUS.

Yuurtbest yoexxaaTh Ipyrux Jitoieid B HeOOXOIUMOCTH OBJIAJICHUS CTpAaTEeruel paloHaIbHOTO
MIPUPOIONOIB30BAHUS.

Hcnonp30BaTh 3KOJIOTHYECKOE MBIIIJICHHE JJIs1 BBIOOpa CTpAaTernu COOCTBEHHOTO IOBEJICHNS B
Ka4yecTBE OJJHOM M3 IIEHHOCTHBIX YCTaHOBOK.
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Cpeocmeom pazsumusi TMYHOCTHBIX PE3YJIbTATOB CIYXKAT YI€OHBI MaTepHall U MPOTYKTUBHBIC
3a/laHus yueOHMKA, HAIICTICHHBIE Ha 6-10 JIMHUIO Pa3BUTHS — YMEHHE OIICHUBATH MIOBEJCHUE YEIOBEKA
C TOYKH 3PEHUSI XUMUYECKON O€30MaCHOCTH 10 OTHOLLIEHHUIO K YEJIOBEKY U MPUPOJE.

MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3yUeHUs Kypca «XUMHUs» SBISETCS (OPMUPOBAHUE
YHUBEpCAIbHBIX yueOHbIX neicTBuil (YVY /).

Pecynamusnvie YVI.

CaMocTosiTenbHO 00OHAPYKUBATh B (POPMYITHPOBATH MPOOIEMY B KIIACCHOW U MHIMBHTyaTbHOM
yueOHOI eI TeTbHOCTH.

BreiaBurars Bepcun penieHus mpooieMbl, 0CO3HaBaTh KOHEUHBINM Pe3yabTaT, BRIOMPATh U3
IIPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPECTBA TOCTHXKEHUS LS.

CocTaBnarh (MHAUBUIYAJILHO WU B TPYIIIE) IJIAH pelieHus mpo0emMbl (BBIITOJIHEHUS TPOEKTA).

[TonOupats Kk ka0 pobieme (3a7aue) aleKBaTHYIO €l TEOPETUUECKYIO MOJIEb.

PaGoras o npeanokeHHOMY U CaMOCTOSTEIFHO COCTaBIIEHHOMY IUIaHY, UCIIONIb30BaTh HAPSIY C
OCHOBHBIMHU U JIOTIOJIHUTENBHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYPa, CII0KHbBIE TPUOOPHI,
KOMITBIOTED).

[InanupoBaTh CBOIO MHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

PaboTathb 10 caMOCTOSATEIBHO COCTABICHHOMY ILIaHY, CBEPSISICh C HUM U IIEIIBIO ICATEIILHOCTH,
UCIPABIISAA OMKUOKHU, UCTIOIb3YsI CAMOCTOATEIBHO [10100paHHbIE CpeICTBA (B TOM uncie u MHTepHer).

CB00OIHO MOTB30BATHCS BEIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKU U CAMOOILICHKH, UCXO/IS U3 LENH U
HUMEIOIIUXCSA KPUTEPUEB, pa3inyasi pe3yiabTaT U COCOObI I1eHCTBUM.

B xozae npencraBneHus MpoekTa AaBaTh OLIEHKY €r0 Pe3yJIbTaTaM.

CaMoCTOsTeTbHO 0OCO3HABATh MIPUUMHBI CBOETO yCIleXa UM HeyCcIeXa U HaXOAUTh CIIOCOOBI BBIX0/1a
W3 CUTYalluU Heycrexa.

YMeTb OIEHUTH CTEINEHb YCTIEITHOCTH CBOEH MHINBUIYAIbHOU 00pa30BaTEIbHOM JEATEILHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4€CTBAM U YepTaM XapakTepa («KaKoB s1»), ONPeIesITh
HaIpPaBJIEHUSI CBOETO Pa3BUTHS (KKAKUM S XOUY CTATh), «4TO MHE JUIsl 3TOTO HAJI0 CAEJIaThy).

Cpedcmeom popmuposanus peryimsiTUBHBIX Y Y | ciy)aT TEXHOJIOTUS MPOOJIEMHOTO JUaiora Ha
JTarne U3y4eHHsl HOBOTO MaTepHalia U TEXHOJIOTHs OIICHUBAHHS 00pa30BaTEIbHBIX TOCTHKEHUI
(Y4eOHBIX yCIIeXOB).

Llosnasamenvuvie YVJI:

AHanu3upoBaTh, CPAaBHUBATH, KJIACCU(PHUIIMPOBATH U 0000IIATH TOHATHUS:

- IaBaTh OIPEJICIICHUE MMOHATUSAM Ha OCHOBE M3YICHHOTO Ha Pa3IMIHBIX MTPEIMETaX yIeOHOTOo
Marepuana,

- OCYIIECTBIIATH JJOTHYECKYIO OTICPAIINIO0 YCTAHOBJICHHSI POJIO-BUIOBBIX OTHOIICHHUIA;

- 0000111aTh TTOHITHS — OCYIIECTBIISITH JIOTHICCKYIO OMEPAIIHIO ITePEeX0/1a OT MOHATHS ¢ MEHBIITIM
00BEMOM K MOHATHIO C OOIBITUM 00BEMOM.

CTpouTh JTOTHYECKOE pacCyKICHHE, BKIIIOUAIOIIEe YCTAaHOBIEHUE TIPUINHHO-CIIEICTBEHHBIX
CBSI3EH.

CoznaBaTh MOJIENH C BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa, TpeoOpPa30BLIBATH
MOJIEJIH C LENbIO BBISIBICHUS OOIINX 3aKOHOB, ONPENESIONINX JAaHHYIO IPEIMETHYIO 00J1acTh.

[IpencrasnsaTe nHGOpPMAIUIO B BUAC KOHCTIEKTOB, TAOJIHUII, CXeM, TpaduKOB.

[IpeobOpazoBbiBaTh HHGOPMAIIMIO U3 OJHOTO BHA B IPYTOM U BEIOMPATh yAOOHYIO 11 ce0st hopmy
(dukcanuu u npencrapieHus nHGopmanuu. [IpeacrasiasaTs nHGOpMAIUIO B ONTUMATLHOM opMe B
3aBHCHMOCTH OT ajipecara.

[ToHMMasI MO3UIIUIO IPYTOTO, pa3InyaTh B €r0 PeUn: MHEHHUE (TOUKY 3pEHHUS ), JOKA3aTEIbCTBO
(apryMeHTbI), PaKThl; THTIOTE3bI, AKCUOMBI, TEOPUH. J{JI51 3TOT0 CaMOCTOSTENTFHO UCIIOJIb30BATh



pa3aMyYHbIE BU/IbI UTEHUS (M3Yydarollee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, ITIOUCKOBOE), TPUEMBbI
CJIyILIaHUS.

CamoMy c031aBaTh UICTOUHUKU MH(DOPMALIMU PA3HOIO THIIA U JUISL pa3HbIX ayIUTOPUNA, COOII0IATh
MH(GOPMALMOHHYIO TUTHEHY U NpaBHJla MH(MOPMAIIMOHHONW 0€30I1aCHOCTH.

YMeTh UCT0Ib30BaTh KOMIIBIOTEPHbBIE U KOMMYHUKALIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT IS
JOCTHKEHHS CBOMX 1ieieil. YMeTh BbIOMpaTh a/leKBaTHbIE 3a/1a4€ HHCTPYMEHTAIbHbIE IIPOrPAMMHO-
annapaTHbIE CPEJICTBA U CEPBUCHL.

Cpeocmeom ¢hopmuposanus no3HaBatenabHbIX Y'Y [l cioyxar yueOHbIH MaTepral U MPOJyKTUBHBIC
3aaHus yueOHUKa, HaleleHHbIe Ha | —4-1 TMHUYM pa3BUTHS:

- OCO3HaHMe poJy BelecTs (1-1 1uHus pa3BUTus);

- pacCCMOTPEHHE XUMUYECKUX ITPOLECCOB (2-51 TMHUS PA3BUTHSA);

- HCIOJIb30BAHNE XUMHUUECKUX 3HAHUH B OBITY (3-51 IMHUS Pa3BUTHSA);

- 00BsICHEHHE MHpa C TOUKH 3PEHUS XUMHH (4-51 IMHUS pa3BUTHS);

- OBJIaZICHUE OCHOBAMH METOJI0B €CTECTBO3HAHUS (6-51 JIMHUSA PAa3BUTHUSA).

Kommynuxamuenvie YVJI:

OTcrauBasi CBOIO TOUKY 3pEHHS, IPUBOIUTH APTYMEHTBI, TIOATBEPKIAs HX (PaKTaMu.

B nuckyccun ymeTh BBIIBUHYTH KOHTPAPIYMEHTHI, Iepedpa3upoBaTh CBOIO MBICIb (BJIaZICHUE
MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH ).

Y4YUTbCSI KPUTUYHO OTHOCHTHCSI K CBOEMY MHEHHUIO, C JOCTOMHCTBOM MPU3HABATH OMUOOYHOCTD
CBOETO MHEHHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €TO0.

[ToHMMas MO3UIUIO IPYTOT0, pa3IuyaTh B €ro peun: MHEHUE (TOUKY 3peHHsI), 10Ka3aTeIbCTBO
(aprymMeHTsI), aKThl; THIIOTE3bI, AKCHOMBI, TEOPUHU.

YMeTh B3MISIHYTh Ha CUTYAIMIO C MHOM NO3UILIUU U JOTOBAPUBATHCSA C JIFOJbMU WHBIX MMO3HIIHI.

Cpeocmeom popmuposanus KOMMYHUKATUBHBIX Y'Y [] ciryxaT TeXHOJIOTHS MTPOOIEMHOTO JUaiora
(moOyxaaromuii U NOABOASIIUN AUAIoT) U paboTa B MaJIbIX TPYIINax, TAK)KE UCIOJIb30BaHUE HA
YpOKax 3JI€MEHTOB TEXHOJIOTMH MPOTYKTUBHOTO YTEHUSI.

JeBATHKJIACCHUK HAYYNTCH:

* 00BSCHATH CyTh XUMUYECKHUX MPOIECCOB U UX MPUHIIUIHAIBEHOE OTJINYUE OT (PUINUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIUN;

* YCTAaHABJIMBATh MPUHAJIEKHOCTh XUMUYECKON PEAKIIUU K ONPEACIIEHHOMY THUITY IO OJJHOMY U3
KJIacCU(UKAIMOHHBIX MMPU3HAKOB: 1) MO YKCITY ¥ COCTaBY UCXOHBIX BEIIECTB U MPOIYKTOB PEAKIIUU
(peakuuy coeTMHEHUs], pa3IoKeHUs, 3aMEIIeHNs U 00MeHa); 2) 10 BbIJIETICHHUIO WX TOTJIONICHUIO
TEIUIOTHI (PEaKIMK K30TEPMUUECKHUE U IHIOTEPMUYECKHE); 3) MO0 U3MEHEHHUIO CTENICHEH OKHUCICHUS
XUMHUYECKUX JJIEMEHTOB (PEaKIMHi OKUCIUTEIFHO-BOCCTAHOBUTENBHBIC); 4) 10 00PaTUMOCTH
nporiecca (peakiuu o0paTuMbie 1 HEOOpaTUMEIE);

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEaKIIN;

* Ha3bIBaTh ()aKTOPBI, BIUSIONINE HA CMEIICHIE XUMUIECKOTO PAaBHOBECHS,

* COCTaBJIATh YPABHEHUS IEKTPOJIUTUYECKON JUCCOLUALMM KUCIIOT, LIEJI0UEH, COJIEH; TIOJIHBIE U
COKpaIIéHHbIC HOHHBIE YPAaBHEHUSI PEaKInii OOMeHa; YpaBHEHHsI OKHCITUTENbHO-BOCCTAHOBUTENBHBIX
pEeaKIunii;

* IPOTHO3UPOBATH MPOAYKTHI XUMUYECKUX PEAKIHI 10 popMyIaM/Ha3BaHUSIM UCXOIHBIX BEIIECTB;
OTIpeEIsATh UCXOAHBIE BellecTBa Mo (opMynaM/Ha3BaHUSAM IPOAYKTOB PEaKIUy;

* COCTaBJIATh YPAaBHEHUS PEAKIMil, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTH ((«IIETIOUKE))
MpEeBpaLICHUI HEOPraHUYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA MPU3HAKU, CBUJIETEIBCTBYIOLIUE O MPOTEKAHUN XUMUYECKON
peakuuy;



* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO BEILECTBA,

* OIIPEACIIATH XapaKTep CPellbl BOJHBIX PACTBOPOB KUCIIOT U IIEIO0YEH 110 U3MEHEHUIO OKPACKHU
WUHIUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIEC PEAKLUU, IOATBEPKAAIOIINE HAIMYUE B BOJHBIX PACTBOPAX BEILECTB
OTJENBbHBIX KATHOHOB Y aHUOHOB.

* OIIPEIENATh IPUHAMIECKHOCTh HEOPTaHUYECKUX BEUIECTB K OJHOMY M3 U3YYEHHBIX
KJIACCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH ()OPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIIBl HEOPTAaHUYECKHX COSAMHEHUH M0 BaJICHTHOCTSIM M CTETICHSM OKHUCIICHUS
3JIEMEHTOB, a TAKXKE 3apsiiaM MOHOB, YKa3aHHBIM B TaOJIMIIE€ PACTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
COJICH;

* 00BSCHATH 3aKOHOMEPHOCTU U3MEHEHUsI PU3NUYECKUX U XMMUYECKUX CBOIMCTB ITPOCTHIX BEIIECTB
(MeTaJIJIOB M HEMETAJUIOB) U UX BBICHIMX OKCHUJIOB, 00Opa30BaHHbIX JIEMEHTAMHU BTOPOTO U TPETHETO
IIEPUOJIOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JUIsl FPYII OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX;

* Ha3bIBaTh OOLIME XMMUYECKHE CBOMCTBA, XapAKTEPHBIE ISl KAXKJI0T0 U3 KIaCCOB HEOPTAHUYECKUX
BELIECTB: KUCJIOT, OCHOBAHUM, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKIIUH, TOATBEPKAAIOINX XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX
BEILECTB: OKCUJIOB, KUCJIOT, OCHOBAHWUM U COJIEH;

* OIIPEACIIATH BEIIECTBO-OKUCIUTEID U BELIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKLUX;

* COCTaBJIATh OKUCIIMTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC (U1 N3YyYEHHBIX peakluii) o
MIPEAJIOKEHHBIM CXEMAaM PEaKIUil;

* IPOBOJUTH JJAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XMMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEILECTB;

* IPOBOJIUTH J1aOOPATOPHBIE OMBITHI MO MOJTYYEHUIO M COOMPAHUIO T'a3000pa3HbIX BEIIECTB:
BOJOpPOAA, KUCIOPOJa, YTIEKUCIIOTO Ia3a, aMMHUaKa; COCTAaBIIATh YPAaBHEHUs COOTBETCTBYIOLIUX
peaKuui.

JeBATHKJIACCHUK MOJTYYUT BO3MOKHOCTh HAYYHTHCH:

* COCTaBJISATh MOJIEKYJISIPHBIE U TIOJIHBIE MOHHBIE YPABHEHMS 110 COKPAIEHHBIM HOHHBIM
YPaBHEHUSM;

* IPUBOJIUTH MTPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3AUMOCBSI3H MEKIY
OCHOBHBIMH KJIACCAMH HEOPTAHUYECKUX BEIIECTB;

* IPOrHO3UPOBATH PE3YyIbTATHI BO3ACHCTBUS Pa3IMYHBIX (DAKTOPOB HA N3MEHEHHUE CKOPOCTH
XUMUYECKOHN PEAKIUY;

* IPOrHO3UPOBATH PE3YyIbTATHI BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO
paBHOBECHSL.

* IPOTHO3UPOBATh XUMUYECKUE CBOKCTBA BELIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* IPOrHO3UPOBATh CIIOCOOHOCTH BEILECTBA MPOSBIATh OKUCINUTEIBHBIE WM BOCCTAHOBUTEIbHBIE
CBOMCTBA C y4ETOM CTEIICHEN OKHUCIICHHS 2JIEMEHTOB, BXOJAIINX B €TI0 COCTAaB;

* BBIIBIIAITH CYLIECTBOBAHME FCHETHYECKOM B3aUMOCBSI3U MEXK]y BEILIECTBAMU B PALy: IPOCTOE
BELIECTBO — OKCHUJ — I'MAPOKCUJ — COJIb;

* XapaKTepU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT;



* IPUBOAMTH IPUMEPHI YPABHEHUN PEAKLINH, JISKAIINX B OCHOBE MPOMBIIUIEHHBIX CITIOCOO0B
IIOJIy4EHUSI aMMHUAaKa, CEPHOM KHMCIIOTBI, YyT'yHa U CTAJIU;

* ONMCHIBATh (PU3NYECKUE M XUMUUYECKHUE ITPOLIECCHI, SIBIISIOIINECS YaCThiO KPYroBOPOTa BELECTB B
IIPUPOJE;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE MIPOCKTHI 110 UCCIIETOBAHUIO CBOMCTB BEILIECTB,
MMEIOIINX BAXKHOE IIPAKTUYECKOE 3HAYECHUE.

COJAEP/)KAHUE YYEBHOI'O IIPEIMETA

9 KIIACC XUMMUA

Paznen 1. MHoroo0pa3ue XuMHYeCKHUX pPeaKkiuii
Knaccudukanus XUMHUYECKUX pEaKIUil: peaklUud COCAUHEHMS, Pa3JIOKEHHUs, 3aMEIICHUs,
obmeHna. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIHUTENb, BOCCTAaHOBHTENb, IPOLECCHI
OKUCJEHUsT U BoccTaHoBJIeHUs. (CoOCTaBiI€HUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ TOMOIIBIO METO/Ia SJIEKTPOHHOTO OaslaHca.
TemoBbie 3 (HEKThl XUMUYECKUX peakluil. DK30TePMHUUECKUE U SHIOTEPMUUECKHIE PEAKIUU.

CkopocTh XUMHUYECKHX peakuuil. PakTophl, BIUAIONIME HA CKOPOCTh XUMUYECKUX pEaKLUM.
IlepBoHayanbHOE MpEACTABIEHUE O KaTalu3e.

O6parumbie peakuuu. [ToHATHE 0 XUMUYECKOM paBHOBECHH.

XHUMHUYECKHE PEaKUUH B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEIIEKTPOIUTHL. HOHBIL
Kartrvonbsl u aHMOHBIL. DNEKTpONUTHYECKAs AUCCOLMAIMS KHUCIOT, OCHOBaHUN u cosieil. Crnalble u
CHJIbHBIE 3JeKTpoiuThl. CTemeHp ucconuanuu. Peakiuym HMOHHOrO OOMeHa. YCIIOBUS TEYEHUs
peakuuii HOHHOIO OOMEHa /10 KOHIA. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX
COEIMHEHUIl B CBeTe MPEACTaBICHUH 00 3JIEKTPOJUTHUECKOM TUCCOLMALMU M OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUAX.

Pazjen 2. Muoroo6pa3ue BeuiecTn

Hewmeranmnbl. ['amorensl. IlonokeHue B NMEPUOAUYECKON CHUCTEME XHMHYECKHX 3JIEMEHTOB,
cTpoeHue ux atomoB. Haxoxnenue B mpupoge. Puznueckue M XUMHUYECKHE CBOWCTBA TalIOr€HOB.
CpaBHuTeNbHAs XapaKTEpUCTUKAa TrajoreHoB. [lodydeHne UM NpPUMEHEHHE TaJoreHOB. XJIOp.
dusnyeckue M XUMHUYECKHE CBOMCTBa xiopa. [Ipumenenue xiopa. Xnoposomopona. dusnueckue
cBoucTBa. [Tomyuenue. ConstHas kuciora u c€ conu. KauecTBeHHas peakys Ha XJIOPUI-UOHBI.

Kucnopon u cepa. IlonoxxeHne B nepuoanYecKoOl CUCTEME XMMUYECKUX DJIEMEHTOB, CTPOCHUE
nx atomoB. Cepa. Amtotponus cepbl. @u3nueckre 1 XUMUYeCKue cBoicTBa. HaxoxneHne B mpupoze.
IIpumenenue cepol. CepoBonopoa. CepoBoaopoaHas KuciaoTa u €€ conu. Kavecmeennas peakyus Ha
cynvpuo-uonvl. Oxcun cepoi(1V). Ouznveckne u xumudeckue cBoiicTBa. [Ipumenenune. Ceprucmas
kucioma u eé conu. Kauecmsennasn peaxyus na cynrvsgum-uonsi. Oxcun cepoi(V1). Ceprast kucnora.
XuMu4ecknue CBOMCTBAa pa30aBIE€HHOW M KOHILIEHTPHUPOBAHHOM cepHOM KucioTel. KadecTBeHHas
peaxius Ha Cyab(paT- HOHBL. XUMHUYECKUE PEaKIIUH, JIe)KAllie B OCHOBE TIOTYyYEHUS! CEPHON KUCIIOTHI
B IIPOMBINIIEHHOCTH. [I[puMeHeHne cepHOMl KUCIIOTBHI.

AzoT u dochop. I[Tonoxxenue B nepuoANYECKOi CUCTEME XUMHUECKUX AJIEMEHTOB, CTPOCHUE UX
aToMOB. A30T, (pU3NYECKHE U XUMHUYECKHE CBOMCTBA, MOJIyYeHHE U TTpuMeHeHne. KpyroBopoT azora B
npupoje. AMMuak. @u3znyeckre ¥ XUMHUYECKUE CBOMCTBA aMMHakKa, noixydeHue, npumeHenue. Conu
aMMOHUs1. A30THasi KUCJIOTa U €€ cBoMcTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomyuenue
a30THOM KHUCJIOTHI B jabopaTopuu. XUMHUYECKHUE PEaKIMH, JIeKAIIMe B OCHOBE MOJYyYEHHUS a30THOMN
KHUCJIOTHI B IPOMBIIUIEHHOCTH. [IpuMenenne a30THON KucaoThl. CoMu a30THOM KUCIOTHI U UX MIpUME-
HeHHe. A30THBIE yT0OpEeHHUs.

®ochop. Amnorpornusi (ochopa. Puszndeckue U XuUMHUECKHe CBoicTBa (docdopa. Oxcupg
dbochopa(V). Dochopuas kucnora u e€ conu. PocopHbie y1oOpeHus.

VYraepon u xpemHui. llonoxkeHne B NEPUOAMYECKONW CHUCTEME XHMHUYECKUX DJIEMEHTOB,



CTPOCHUE HX aTOMOB. Yriepoa. Asorponus yriaepoaa. PU3MYECKHME W XMMHUYECKHE CBOMCTBA
yraepoaa. AjncopOuwms. YrapHbIi ra3, CBOWCTBA M (DU3HOJIOTHMYECKOE JCWCTBUE HA OPTaHH3M.
VYrnekucnelii Ta3. YronbHas kuciora u e€ conu. KauecTBeHHas peakuusi Ha KapOOHAT-MOHBI.
Kpyrosopor yraepoaa B npupoze. OpraHudeckue COeAMHEHNs yIIIepoa.

Kpemnunii. Oxcun kpemuus(1V). Kpemauesas kucnora u e€ conu. Cmexno. L{emenm.

Meramnsl. [lonoxeHnne MeTamuioB B IEPUOINYECKON CUCTEME XUMHUUYECKHUX 3JIEMEHTOB, CTPOECHUE
UX aroMoB. Meramnyeckass cBs3b. PU3MUECKHE CBOMCTBA METAJUIOB. Psij aKTMBHOCTH METaJIOB
(2NIEKTPOXUMHUYCCKUN PAJl HANPSDKCHHH METauioB). XHMHYECKHE CBOMCTBAa MeTauioB. OOmme
crocoObI OTy4YeHus: MeTaioB. CIIJIaBbl METAJJIOB.

[lenounble MeTasuibl. [lonoxkeHnne MENOYHBIX METAUIOB B MEPUOJAMYECKON CUCTEME, CTPOEHUE
ux aromoB. Haxoxnenue B npupone. Ouznueckue U XMMUYECKUE CBOMCTBA IIEIOYHBIX METAJUIOB.
[IpuMeHeHne MEen0YHbIX METAJUIOB U UX COEIMHEHUI.

[I{erouHO3eMenbHBIE MeTaUIbL. 11010KEHNE MIET0YHO3EMENBHBIX METALIOB B IEPHOJUYECKON
CUCTEME, CTpoeHue ux aroMoB. HaxoxneHue B mpupoae. MarHuil M KanblUi, UX Ba)KHEHIINE
coeauHeHUs. JKECTKOCTH BOABI M CIOCOOBI €€ YCTpaHeHHUS.

Amomunuii. IlonoxeHne amOMHUHUS B IEPUOJUYECKONM CHUCTEME, CTPOECHHUE €ro aroma.
Haxoxnenue B nmpupojae. Pu3nyeckue U XMuMUYECKHUE CBOKMCTBA AFOMUHUSA. [[puMeHeHne amroMuHMS.
AM)OTEpPHOCTH OKCHJIA ¥ TUAPOKCUIA ATFOMUHUA.

Kenezo. Ilonoxenue xenesa B MEPUOAUUECKON CHCTEME, CTpoeHUE ero aroma. Haxoxnenue B
npupoje. Pu3nuecKkue 1 XMMHUYECKHE CBOMCTBA jkeje3a. BaxkHeiue coeMHEeHUs kKene3a: OKCHUJIbI,
ruapokcuabl ¥ conu xeneza(ll) u sxxencza(lll). KauecTBeHHbIE peakiuy Ha HOHBI Fe?* u Fe *",

Pa3nea 3. Kparkuii 0030p BakHeHIIMX OPraHUYeCKUX BelIeCTB

[Ipeamer opranudeckoil xumuu. Heopranudeckue m OpraHM4eCKHE COCAMHEHUS. YTIEpPOI —
OCHOBa kM3HH Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa yIJIepoa B OPraHUYECKUX COSTNHEHMSIX.

VYrneBonopoasl. IlpenenbHble (HachIIEHHBIE) YIVIEBOAOPOAbL. MeTaH, 3TaH, MpoNaH —
IpOCTENIINe MPECTaBUTENN NPEAEIbHBIX YIIeBOA0POoaA0B. CTPYKTYpHbIE (hOPMYIIBI YIIEBOAOPOAOB.
['omonornueckuii psii NpeaenbHbIX YIiIeBOAOpoAoB. I'oMonorun. @u3ndeckue 1 XUMUYECKHE CBOMCTBA
IIpeeIbHBIX YTIEBOIOPOAOB. Peakiuu ropenns u 3amelneHus. Haxoxxaenue B mpupoie NpeaesibHbIX
yraesonopozos. IIpuMmenenne metana.

HenpenenbHble  (HEHACBILIEHHBIE)  YIJIEBOAOPOABI.  DTWIEHOBBI  pajl  HempeaeiabHbIX
yIaeBOoA0poAOB. JTuieH. du3nueckue U XMMUUYECKUE CBOWCTBA 3TUJICHA. Peakius nmpucoeIuHeHus.
KauecTBeHHbIE peakiiuu Ha 3 THIIeH. Peakius nonmumepusanuu. Ionuatunen. [Ipumenenue stunexa.

ALIETUJICEHOBBIN psil HENpENENbHBIX YIIIEBOAOPONOB. ArerwieH. CBoWCTBa aleTHIICHA.
IIpumeneHue aneTuieHa.

[IpousBonubie yraeBomoponoB. Kparkuii 0030p OpraHMYECKUX COEIUHEHHI: OJHOATOMHBIE
CIUpTHl (METAaHOJ, 3TaHOJ), MHOTOATOMHBIE CHUPTHI (ITUIICHTJIUKOIb, TIHUIEPUH), KapOOHOBBIE
KHCIIOTHI (MypaBbUHAs!, YKCYCHAas), CIIOKHbBIE A(UPBI, KHUPBI, YIIIEBOAbI (TJII0K03a, caxapo3a, Kpaxmad,
LEJITI0JI032), aMUHOKHUCIIOTHI, Oenku. Posb OeJIKoB B opraHusme.

[TonsiTe O BBICOKOMOJEKYJSPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETIEHb NosInMepu3anuu. [lonuaTunen, nonunponusieH, NoJIMBUHUIXIOPU,.

*KypcuBOM B TEKCTE BbIJIEJIEH MaTepuai, KOTOPBIA MOAJEKUT U3YUYEHHUI0, HO HE BKJIIOYAETCS B
TpeboBanust K ypOBHIO MOATOTOBKH BBIMTYCKHUKOB

Pabouast mporpamMmma opueHTHpOBaHA HA YICOHUK:
Pyosumuc I'.E., @envoman @.I. Xumusa. 9 knacc. Mockea, Ilpoceewiernue, 2014 2.



YUYEBHO-TEMATHYECKHM IVIAH no xumuu 9 Kjiace

Ne Tema KoauuecTB B Tom umcie:
n/m 0 JacoB NPaKTH4Ye-| KOHTPOJIb-| JadopaTop-
CKHE  [Hble padoThl| HbIE ONBITHI
padoThl
1 IToBTOpEHHE OCHOBHBIX BOIIPOCOB 2 } - -
Kypca XuMHUH 8 Kiacca
2 MHuoroo6pasue XuMH4YeCKIX 13 1 1 1
[peaKuii
3 MHoroo6pasue BeniecTs 40 4 2 10
4 | Kpatkuii 0030p BaXKHEHIIINX 9 - - -
OpPraHWYECKUX BEIICCTB.
IloBTOpeHune 4 - - -
Hroro 68 5 3 11




