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Iliranupyembie pe3yJbTaThl
O0CBOEHUA NpeaMeTa «XUMUA»

B 8 Kj1acce
.JI]/I'!HOCTHLIC pe3y.m>TaT1)1:

- OCO3HaBaThb €IUMHCTBO U IEJIOCTHOCTh OKPYKAIOLIEr0 MHpa, BO3MOKHOCTU €ro
MM03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JTOCTHKEHHUH HayKH;

- MOTPeOHOCTh U TOTOBHOCTh K CaMO00Opa30BaHUIO, B TOM YMCJIE M B paMKax CaMOCTOSATEIbHON

NeSITENIbHOCTH;
- OLIEHUBATh )KU3HEHHbIE CUTYAllUU C TOUKH 3peHus 0€301acHOro 00pasa *KU3HU U
COXPaHEHUS 3/I0POBBS; OIICHUBATh
9KOJIOTHYECKHUM PUCK B3aMMOOTHOILICHHI Y€JI0BEKA U TPUPOIBL;
- (GopMHUPOBATH 3KOJOTHYECKOE MBIIUIEHNUE: YMEHUE OLICHUBATh CBOIO JESATENbHOCTD U
MOCTYIKHU APYTUX JIFOJEH C TOUKU 3PEHUSI COXPaHEHUSI OKpYXKAIOIIe cpebl.

MeTanpeaMeTHbI€e pe3yJabTaThI:
Pezynamuegnvie YY/I:

CamocTosaTenbHO 00HapYyXHUBaTh U (GOPMYIUPOBATH YUEOHYIO MPOOIeMy, ONpeaAesaTh
1enb yueOHOM 1eTeNbHOCTH, BHIOMPATh TEMY MPOEKTA.

BoiaBurars Bepcun penieHust mpooieMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTaT, BHIOUpATh
U3 MPEAIOKEHHBIX U HCKaTh CAMOCTOSITEIbHO CPEACTBA JOCTHKEHHUS LIETTH.

CocraBnarh (MHIUBUIYATLHO WM B TPYIIE) TUTAH PEIICHHS MPOOJIeMbl (BBITIOTHEHUS
MPOEKTA).

PaGoras mo maHy, cBepATb CBOM JACHCTBUS C LEIbIO M, NPU HEOOXOJUMOCTH,
HCIIPABIIATH OMHUOKH CAMOCTOSITENBHO.

B nuanore ¢ yuuTeneM cCOBEpIICHCTBOBATH CAMOCTOSTEIBHO BHIPAOOTAHHBIE KPUTEPUU
OIICHKH.

Ilo3nasamenvuvie YY/I:

AHanu3upoBaTh, CpaBHUBATh, KIaCCUPHUIHMPOBATHL W 00001aTh (PAKTHI U SBICHHUS.
BbIsSBISATE IPUYUHBI U CIIEACTBUS MPOCTHIX SBICHHIA.

Ocy1iecTBIATh CpaBHEHHE, KIACCH(PHUKAINIO, CAMOCTOSTEIBHO BHIOMpAas OCHOBaHUS U
KpUTEpUU JUIS YKA3aHHBIX JIOTMUECKUX OIepalyii; CTpOUTh KiIacCHU(PHUKAIMI0 HAa OCHOBE
JUXOTOMUYECKOTO JIeJeHHsI (Ha OCHOBE OTPHIIAHNUSA).

CTpouThb JOTMYECKOE pacCyXJC€HHEe, BKIIOYAIOIIee YCTAHOBJCHHE MPUUYUHHO-
CIIEJICTBEHHBIX CBSI3EH.

CozlaBaTh CXeMAaTUYECKHUE MOJETU C BbBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
oObeKTa.

CocTaBisATh TE3UCHI, PA3IUYHBbIE BHJbI IUIAHOB (MPOCTHIX, CJOXKHBIX © T.IL.).
[IpeoGpazoBbiBaTh HHGOPMAIIMIO U3 OJTHOTO BUJA B IPYroi (TaOnHIly B TEKCT H MIp.).

BrerunteiBaTh Bce YpOBHH TEKCTOBOM MH(OpMAIINK.

YMeTh onpenensTh BO3MOKHbIE HCTOYHUKH HEOOXOUMBIX CBEACHUMN, IPOU3BOIUTH TIOUCK
nH(pOpMalIUY, aHATM3UPOBATh U OLICHUBATH €€ JJOCTOBEPHOCTb.

Kommynuxamuenvie YY/I:

CaMOCTOATENTbHO OPraHM30BBIBATH y4eOHOE B3aUMOJCWCTBHE B Tpymme (OMpenensTh
oOIIue 1enH, pacipeeNsaTh POJH, JOTOBAPUBATHCS APYT C APYTOM U T.J.).

IIpeameTHbIE pe3yJabTaThI:
OOyuaromuiicss Hay4uTCs :



-ONKCHIBATh CBOWCTBA TBEPABIX, JKHIKHUX, Ta3000pa3HBIX BEHIECTB, BBIACIAS HX
CYILECTBEHHbBIE NMPU3HAKY;

- XapakTepu30oBaTh BEIIECTBA [0 COCTaBy, CTPOCHUIO M CBONCTBaM, YCTaHABJIMBATH
MIPUYUHHO-CJICJICTBEHHBIE CBA3M MEX/1Y JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

- PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUHN «aTOM», «MOJIEKYJa», «XUMUYECKUN
AJIEMEHT», «IIPOCTOE BEIIECTBOY», «CI0KHOE BEIIECTBOY», «BAJECHTHOCTHY, UCIOJIb3Ysl 3HAKOBYIO
CUCTEMY XUMHUH;

- n300pakaTh COCTaB MPOCTCHITNX BEIICCTB C TIOMOIIBIO XUMHUYECKUX (POPMYI U CYIIIHOCTh
XUMUYECKUX PEAKIIUN C TOMOIIBbI0 XUMHYECKUX YPaBHEHUI;

- BBIUUCIISATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, a TaKXKe
MAacCCOBYIO JIOJIO XHMHUYECKOTO JJEMEHTAa B COCAMHEHUSAX JUIs OIEHKU HUX IPAKTUYECKOU
3HAYNMOCTH;

- CpaBHUBATH I10 COCTABY OKCHU/IbI, OCHOBAHUS, KHUCIOTHI, COJIU;

- KJ1acCU(UIIUPOBATH OKCUIBI 1 OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI U COJIU 110 COCTaBY;

- OMKCHIBATh COCTAaB, CBOMCTBA M 3HA4YCHHE (B MPHUPOJEC U TMPAKTUUECKOU IEATEIHHOCTH
YEJIOBEKa) MPOCTHIX BEIIECTB — KUCIOPOa M BOJIOPOIa;

- 1aBaTh CPABHHUTEIIBHYIO XapaKTEPUCTUKY XUMHUYECKUX OJJIEMEHTOB M BaXHEUIIUX
COEIMHEHMI €CTECTBEHHBIX CEMEHMCTB IIENOYHBIX METAJIJIOB U T'aJIOT€HOB;

- TIOJIB30BaThCS JIAOOPATOPHBIM OOOPYIOBAHMEM M XUMUYECKON MOCYIO0H;

- IPOBOJUTH HECIOKHBIC XUMHYECKHUE OTBITHl M HAONIOACHHS 332 M3MEHEHUSMH CBOWCTB
BEIIECTB B TPOIECCE WX TMPEBpaIleHU; COOM0IaTh TMpaBWia TEXHUKU OC30TIACHOCTH TP
MIPOBEACHUH HAOJIOICHUI U OTIBITOB;

- pa3nuyYaTh OAKCIEPUMEHTAILHO KHUCIOTHI M IMEIOYH, TOJB3YsACh HWHIUKATOPAMU;
0CO3HaBaTh HEOOXOJUMOCTH COOJIOIEHUS Mep 0€30MacHOCTH MPH OOpAIEHUH C KUCIOTaMU U
IIeI0YaMHU.

- KJIacCU(UIUPOBATh XUMHUYECKUE JIEMEHTHI HAa METaJUIbl, HEMETAILIBI, SJIEMEHTBI, OKCHIBI
W THAPOKCHIBI KOTOPhIX aM(GOTEPHBI, U HHEPTHBIC AIEMEHTHI (Ta3bl) JJII OCO3HAHUS BaXKHOCTH
YIOPSATOYEHHOCTH HAYYHBIX 3HAHUH;

- packpbIBaTh CMBICHI nepruoandeckoro 3akona J[. 1. Menneneena;

- OMKMCHIBATh U XapaKTEPHU30BaATh TAOINYHYIO (DOPMY MEPUOTUICCKON CUCTEMBI XUMHUECKHIX
9JIEMEHTOB;

- XapaKTEepU30BaTh COCTAB AaTOMHBIX SJI€p W pacHpeicsieHue 4Yuciaa 3JICKTPOHOB IIO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMMHMYECKHUX DJIEMEHTOB MaJbIX TMEPHOJOB MEPUOIUYECKOM
CHCTEMBI, a TaK)Ke KaIrs ¥ KaJIbIH;

- pa3nuyaTh BUJbI XUMHUYECKOUW CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJTINYECKYIO;

- n300pakaTh SJIEKTPOHHO-MOHHBIE (DOPMYINBI BEIIECTB, OOPAa30BAHHBIX XUMUYECKUMU
CBSI3SIMU Pa3HOTO BU/JIA;

- BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHMS UX KPUCTALIMYECKUX PEIHIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUNINYECKUX;

- XapaKTepU30BaTh XUMHUYECKHUE HJIEMEHTbl M HMX COCJUHCHHS Ha OCHOBE MOJIOKEHUS
AIIEMEHTOB B TIEPUOAUYECKOM crCcTeME H 0COOEHHOCTEN CTPOSHHSI UX aTOMOB;

- ONKMCHIBATh OCHOBHBIE ATambl OTKpbITUS [I. V1. MeHieneeBbIM nepuoIuyeckoro 3akoHa U
MEPUOTUIECKON CHUCTEMBl XHMUYECKUX OJJIEMEHTOB, JKM3Hb W MHOTOOOpa3HyH HaydHYIO
NEeSATENbHOCTh YUYEHOTO;

- XapakTepu30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAUYECHHE NEPHOJUYECKOTO 3aKOHA U
MEPUOIUYECKON CUCTEMBI XUMHYECKUX AieMeHTOB /I. Y. Meneneesa;

- 0CO3HABaTh HAy4YHBIE OTKPBITHS KaK pe3yabTaT UIMTEIbHBIX HAONIO/IEHUH, OTBITOB,
Hay4YHOU MOJEMHUKHU, TPEOIOJICHUS TPYIHOCTEN U COMHEHUH.

O6yqalom1/1171c;1 MOJYYHUT BO3SMOXKXHOCTb HAYYHUTHCA:



- TPaMOTHO 00paIaThcs C BEMIECTBAMH B ITOBCEIHEBHOM JKU3HH,

- 0CO3HABaTh HEOOXOIUMOCTh COOJIIO/ICHUS MTPABUII DKOJIOTHUECKU 0€30IacHOTO TIOBEICHUS
B OKPYXaIOLIEH IPUPOJHOM CPEAE;

- IOHUMAaTh CMBICII U HEOOXOJWMOCTHh COONIOJCHUS TPEANHCAHUMA, MpeaIaraeéMbeIx B
WHCTPYKIUSX 10 UCTIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMUU U JIp.;

- ICIIOJIB30BaTh  MPUOOPETEHHBIC  KJIFOUEBBIE  KOMIICTCHTHOCTH TPH  BBITIOJIHEHUHU
HCCIICIOBATEIILCKUX MPOCKTOB 10 M3YYCHHUIO CBOMCTB, CIIOCOOOB IMOYYCHUS M PACIIO3HABAHUS
BEIIECTB;

- pa3BHBaTh KOMMYHHKATHBHYIO KOMIICTCGHTHOCTh, WCIIOJB3Ysl CpEACTBA YCTHOH U
MMMCbMEHHOW KOMMYHHKAIIMM TIpH paboTe ¢ TeKcTaMd YYeOHHMKa U JOTMOJHATEIHHOU
JUTEPATypPOH, CIPABOYHBIMH TAOIHMIIAMH, MPOSBIATH TOTOBHOCTh K YBOKCHHUIO WHOW TOYKH
3peHus IpU 00CYKICHUH PE3yJIbTATOB BIIOJTHCHHON paOOTHI;

- OOBEKTHBHO OIIEHUBAaTh WH(MOPMAIMIO O BEIIECTBAX M XUMUYECKUX IPOIECCax,
KPUTUYECKH OTHOCUTHCA K TICEBIOHAYYHOM HHPOpMAIUKA, HEI0OPOCOBECTHOM peKiame,
KacaroIeiCs UCTIONB30BaHMUS PA3IMYHBIX BEIICCTB.

- 0CO3HABATh 3HAYCHUE TCOPETHUUCCKUX 3HAHUH JUIS TIPAKTUYECKOM JISATEIIBHOCTH YEI0BEKa,

- OITUCBIBATh N3YYCHHBIC OOBEKTHI KAK CHCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOTO aHAJN3a;

- IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX TIEPUOJUYCCKON CHCTEMBl XHMHUYSCKUX
AJIEMEHTOB JIJIs1 OOBSICHEHUS M MPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

- pa3BUBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEJCTBOM YIUIYOJICHHsSI 3HAHUU 00
HCTOPUU CTAHOBJICHUS XUMHUYECKON HAYKH, €€ OCHOBHBIX MOHITHIA, IEPHOMICSCKOTO 3aKOHA KaK
OJIHOTO W3 B@KHEHIIMX 3aKOHOB MPHUPOJBI, a TaK)KE O COBPEMEHHBIX IOCTH)KCHHSIX HAyKH W
TEXHHKH.

B 9 xaacce.

JInyHOCTHBIEPE3YIbTATHI:
- YMEHHME OLICHHMBATh IMOBEICHHUE 4YEJIOBEKAa C TOYKHM 3PEHHUS XMMHUYECKON Oe30MacHOCTU IO
OTHOIICHUIO K YEJIOBEKY U IPUPO/IE;
- OOBSCHATH CyTh XUMHUUYECKUX MPOIIECCOB; - HA3bIBaTh MPU3HAKU U YCIOBUS IPOTEKAHUS
XUMHUYECKUX PEAKLUii; - IPOrHO3UPOBATH MPOIYKThl XUMUUYECKUX PEaKIUil 10
(dbopmMynam/Ha3BaHUSAM UCXOJHBIX BEUIECTB; OMPEIEISITh UCXOIHbIE BEIIECTBA 110
(dhopmynam/Ha3BaHUSAM IPOAYKTOB PEaKIIHH;

MertanpeamMeTHbIepe3yIbTaThI:
Pezynamuenvie YY/I:

CamocrosTenbHO OOHapyXMBaTb U  (OPMYIUPOBaTH MpoliieMy B KJIacCHOM u
WH/IMBUYAJIbHOHM yueOHOH e TeTbHOCTH.

BeiiBurats Bepcuu perieHus npoodaeMbl, 0CO3HaBaTh KOHEUHbIN pe3ysbTaT, BEIOUpaTh U3
IIPEUIOKEHHBIX U UCKATh CAMOCTOSTENIBHO CPEACTBA AOCTHKEHUS LIEIIH.

CoctaBnaTh (MHAMBUAYAJIBHO WM B IpYIIE) IJIaH PELIeHUs MpoOseMbl (BBIIOIHEHUS
MIPOEKTA).

[TonGupats k Kaxxa0# npobieme (3agaue) aieKBaTHYIO el TEOPETUYECKYIO MOJIEITb.

PaboTast mo mpennoKeHHOMY M CaMOCTOSATENIBHO COCTAaBJIEHHOMY IIJIaHY, MCIIOJIb30BaTh
HapsAgy C OCHOBHBIMU M JIOTIOJHMUTENIbHBIE CpEACTBA (CIpaBOYHAsl JHUTEPATypa, CIOXKHBIE
npuOOpPHI, KOMIIBIOTED).

PaboTaTh MO CaMOCTOSATENBHO COCTaBJIEHHOMY IUIaHY, CBEpSSCh C HUM U LEJNbIO
JeATeIbHOCTH, UCIPABJISIs ONIMOKHU, UCTIONb3YsI CAMOCTOATENIBHO MOA00paHHbIe CpecTBa (B TOM
yuciue u HaTepHer).

CB00OHO TOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH M CaMOOILIEHKH, UCXOJS
U3 LEJU U UMEIOIINXCS KPUTEPHUEB, pa3iinyas pe3ysbTaT U COCOObI AEHCTBUI.
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B xojie npencrasiieHus MpoeKTa JaBaTh OLEHKY €ro pe3yabTaTaM.

CaMOCTOATENBHO OCO3HABaTh IPUYMHBI CBOEr0 ycCI€Xa WM HEyclleXxa U HaxOoJIuTh
crocoOBI BBIX0/IAa M3 CUTYAIH HEycIeXxa.

JlaBaTb OLIEHKY CBOMM JIMYHOCTHBIM KadyeCTBaM M uepTaM Xapakrepa («KakoB s51»),
ONPEEIATh HAIPABJIECHUS CBOETO Pa3BUTHUSA («KKAKUM 5 XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAJ0
CHeNaThy).

Ho3znaeamenvnvie YY/[:

AHanM3upoBaTh, CPABHUBATH, KIIACCU(PHUIIMPOBATH U 0000IIATh TOHATHS:

— JlaBaThb OIPEJICICHUE IMOHATUSAM Ha OCHOBE H3YYEHHOI'O Ha Pa3IMYHbIX MpeaMeTax
y4eOHOTO MaTepHaa.

Crpouth JIOTMUECKOE pacCyXJEHHE, BKJIIOYAIOIIEe YCTAaHOBJIEHME IPUYUHHO-
CJIEJICTBEHHBIX CBA3EH.

[IpencraBasaTe MHQOpPMAIMIO B BUAE KOHCIIEKTOB, TaOJIHUI, CXeM, T'pauKOB.

[IpeoGpa3oBbiBaTh MHGOPMALIMIO U3 OJHOTO BUJA B JPYrOW U BbIOMpaTh YAOOHYIO JUIS
cebs Qopmy ¢Puxcauuu u upenactaBieHus uHpopmauuu. [IpencraBisTe uHGOpMALUIO B
ONTUMAJILHON (pOpME B 3aBUCUMOCTH OT ajJipecara.

[lorumass mno3uLMIO JAPYroro, pasiauyaTh B €ro pedu: MHEHue (TOUKy 3peHus),
JI0OKa3aTeNbCTBO  (apryMeHTHI), (PaKThI; TUIIOTE3bl, AaKCUOMBI, Teopuu. [ 3Toro
CaMOCTOSITEJIbHO HMCHOJIb30BaTh pa3MyHble BUABI UYTE€HHSA (M3ydarolee, MPOCMOTPOBOE,
03HAKOMHTENbHOE, TOMCKOBOE), IPUEMBI CITYILIaHUS.

CamMoMy co3aaBaTh MUCTOYHUKU MH(POPMAIMKM Pa3sHOrO THMA W JUISl Pa3HbIX ayIUTOPUH,
cobmo1aTh MHPOPMAITMOHHYIO TUTUEHY M TIPaBUIa HHPOPMAIIMOHHON 0€30TTaCHOCTH.

YMeTh UCHONB30BaTh KOMIBIOTEPHbIE U KOMMYHUKALIMOHHBIE TEXHOJOTMHM Kak
MHCTPYMEHT [ JOCTH)KEHHMsI CBOUX Ilefiell. YMeTb BbIOMpaTh ajJeKBaTHbIE 3ajaue
MHCTPpYMEHTAJIbHbIE POTrPAaMMHO-aNlIapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxamuenwvie YY/I:

OtcTauBasi CBOIO TOUKY 3pEHUS, IPUBOJAUTH apTyMEHTBHI, MOATBEPkKAast UX (paKTamHu.

B nuckyccuu ymerb BBIABUHYTH KOHTPApryMEHTHI, nepedpa3supoBaTh CBOIO MBICIH
(BIasieHre MEXaHU3MOM IKBUBAJICHTHBIX 3aMCH).

Y4uTbcs KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIPU3HABaTh
OLIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TaKOBO) U KOPPEKTHUPOBATH €rO.

[loHumas mno3WLMIO J[APYroro, paziuyaTh B €ro peyu: MHEHHe (TOYKY 3pEeHHs),
JI0Ka3aTeNIbCTBO (apryMEHTHI), (PaKThl; THIIOTE3bl, aKCHOMBI, TEOPHH.

IIpenmeTHbIEpe3yabTATHI:
OO0yuaromuiicss HayIuTCs:

- OOBSICHATH CYTh XMMHUYECKHUX MPOLIECCOB U UX MPUHIMITHAIBLHOE OTIUYHUE OT (PU3UUECKHUX;

- Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIUIL;

- YCTaHaBIIMBATh MPHUHAUICKHOCTh XHMUYECKOW pEaKIHH K OIMpeneiIEHHOMY THILY IO
OJIHOMY M3 KJIAacCHU(IMKALMOHHBIX MPHU3HAKOB: 1) MO YMCIy W COCTaBy MCXOAHBIX BEUIECTB U
MPOJIYKTOB peakuuu (peakiuy COCOUHEHMs, pa3jOoXKEeHHUs, 3aMelleHuss u oOMeHa); 2) mo
BBIJICTICHUIO WJIM TOTJIOLIEHUIO TEIJIOTHl (PeaklUu 3K30TEPMHUECKHUE M DHIOTEPMUYECKHE);
3) M0 HM3MEHEHHIO CTENeHEH OKHCIICHUS XUMHYECKHX DIEMEHTOB (PEaK[MH OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE); 4) IO 0OpaTUMOCTH Tpoiiecca (peakiuu 0opaTUMbIe U HEOOPATUMBIE);

- Ha3bIBaTh (DAaKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUUYECKHX PEaKIIHii;

- Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CMEIIEHNE XUMHUUECKOTO PABHOBECHS;

- COCTaBJISITh YPABHEHMUS NIEKTPOJUTUYECKOW JIMCCOLMALNU KHUCIOT, ILEJIOYEH, COel;
MIOJIHBIE M COKpallléHHbIE HOHHBIE YPAaBHEHHUS peakluil oOMeHa; ypaBHEHMS OKUCIUTENIBHO-
BOCCTAHOBMTEJBHBIX PEaKIuii;

- IPOrHO3MPOBATh MPOJYKThl XUMHUECKUX PEAaKIMi Mo (Gopmylaam/Ha3BaHUSIM HCXOHBIX
BEIIECTB; ONPEJIENIATh UCXOJHbIE BEeleCTBa MO (hopMyIaM/Ha3BaHUSAM MPOIYKTOB PEAKLIUY;

- COCTaBJISITh YPAaBHEHMS PEAKIMI, COOTBETCTBYIOLIUX IOCIEN0BATEIBHOCTH («UEMOYKEN)
MIPEBPALEHUI HEOPraHNYECKUX BEIIECTB Pa3JINYHbBIX KJIACCOB;
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- BBISIBJISITh B TIPOLIECCE AKCIIEPUMEHTA MPHU3HAKH, CBUACTENIbCTBYIOIIHME O MPOTEKAHUU
XUMHUYECKOU PEAKIINY;

- IIPUTOTOBJIATH PACTBOPBI € ONPEIEIEHHON MACCOBOM JI0JIEH paCTBOPEHHOIO BEILIECTBA;

- ONPEJCNSATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KUCIOT W WIEIOYEH IO H3MEHEHUIO
OKpacKU UHIUKATOPOB;

- IPOBOJUTh KAaYECTBEHHBIEC PEAKIMH, MOJTBEPXKIAIOIINE HAIUYME B BOJHBIX PAaCTBOpaAx
BEIIIECTB OTJCIbHBIX KATHOHOB M aHWOHOB.

- ONPENCNATh TMPUHAIJICKHOCTh HEOPraHMUECKHX BEIIECTB K OJHOMY U3 H3yYEHHBIX
KJIACCOB/TPYIIIT: METAJUTBI U HEMETAILIBI, OKCHJIBI, OCHOBAHHUS, KUCIIOTHI, COJIU;

- COCTaBJIAITH (DOPMYIIBI BEIICCTB 110 MX HA3BAHUSM;

- OTNPEIEIISITh BAJICHTHOCTD U CTETIEHb OKUCIICHUS SJIEMEHTOB B BEIIIECTBAX;

- COCTaBJIAITH (POPMYJIBI HEOPTraHWYECKUX COCIWHEHUN MO0 BAJICHTHOCTSAM U CTEMEHSM
OKHCIICHUS JIEMEHTOB, a TAK)Ke 3apsijiaM MOHOB, YKa3aHHBIM B TaOJUIIE pACTBOPUMOCTH KHUCIIOT,
OCHOBAHUI U COJICH;

- OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS (DU3WYECKUX M XUMHUYECKHUX CBOWMCTB MPOCTHIX
BEIIECTB (METANIOB M HEMETAUIOB) U MX BBICHIUX OKCHUIOB, O0Opa30BaHHBIX 3JIEMEHTaAMU
BTOPOTO M TPETHETO MEPHOJIOB;

- Ha3bIBaTh OOIIME XMUMHYECKHE CBOMCTBA, XapaKTEPHBIC JJI TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

- Ha3bIBaTh OOIME XWMHUYECKHE CBOWCTBA, XapaKTepHbIE JIA KaXJIOTO M3 KJIaCCOB
HEOpPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

- IPUBOJIUTh ~ TPUMEPHl  pEaKlIuid,  TMOATBEPKIAONIUX  XUMHYECKHE  CBOWMCTBA
HEOpPraHWYECKUX BEIIECTB: OKCUAOB, KACIOT, OCHOBAHUM U COJICH;

- OIPEACIIATh BEIIECTBO-OKHUCIHUTENb W BEIIECTBO-BOCCTAHOBUTENIL B OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUAX;

- COCTaBJIAITh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIN OanmaHC (11 M3yYEHHBIX PEAKIUi) IO
MPEJI0KEHHBIM CXEMaM PEaKIIHii;

- IPOBOJUTH JIAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMUYECKAE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

- IPOBOJMTH JIAOOPATOPHBIC OMBITHI IO TOJYYEHUIO M COOMPAHHIO Ta3000pa3HbIX BEIIECTB:
BOJIOPOJIa, KUCIOPOJIa, YIJIEKHUCIOro ra3a, aMMHUaKa; COCTaBJIATh YPABHEHUSI COOTBETCTBYIOIIMX
peaKui.

OOyyaromuiics MOIy4UT BOZMOKHOCTh HAYUUTHCS:

- COCTaBJISITh MOJIEKYJISIPHBIE U TOJHbIE MOHHBIC YPAaBHEHHS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

- MPUBOIUTH TPUMEPHl PeaKlUi, MOATBEPKAAIOIIUX CYIIECTBOBAHHE B3aUMOCBSI3U MEXKIY
OCHOBHBIMH KJIACCAMU HEOPraHWYECKUX BEIIECTB;

- MPOTHO3UPOBAThH PE3YAbTAThl BO3ICHCTBUS Pa3IMYHBIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH
XMUMHYECKON pEeaKIny;

- MPOTHO3UPOBATh PE3yAbTaThl BO3ACUCTBUSA pPAa3IMUHBIX (HAaKTOPOB HAa CMEIIECHUE
XUMHUYECKOTO PABHOBECHS.

- IPOrHO3UPOBATh XUMHUUECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

- TMPOTHO3UPOBATh  CIOCOOHOCTH  BEHIECTBA  MPOSBIATH  OKUCIUTENbHBIE WU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C Y4ETOM CTENEHEH OKHUCIEHUS DJIEMEHTOB, BXOJSIIMX B €ro
COCTaB;

- BBISIBJISITh CYILIECTBOBAHME T€HETHMYECKOW B3aMMOCBS3M MEXKAY BEIIECTBAMU B PSALY:
MPOCTOE BEIIECTBO — OKCHJI — TUAPOKCH]] — COJIb;

- XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

- MPUBOUTH MIPUMEPHI YPABHEHUN PEaKIIHii, JTeKaIUX B OCHOBE MTPOMBINIJICHHBIX CITOCOOOB
MOJIy4eHHUsI aMMHUaKa, CEPHOM KUCIIOTHI, YyT'yHA U CTalIH;



- ONUCBHIBATh (DM3MYECKUE U XUMHUYECKHE IPOLIECCHI, SBISIONIMECS YacThi0 KPYroBOPOTa
BELIECTB B IIPUPO/IE;

- OpPraHu30BbIBATh, IIPOBOAUTH YUCHUYECKHUE ITPOEKTHI IO UCCICIOBAHUIO CBOMCTB BELIECTB,
HMMEIOIINX BAXKHOE NPAKTUYECKOE 3HAUCHUE.

Conep:kanmne yueOHOro npeamera « XuMHs»
8 kiacc. (68uacoB)

Pa3nen 1. OcHOBHBIE MOHATHS XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
npeacrapjaeHuii) S1u

[Ipenmer xumuu. XuMHS KaK 4acTh €CTECTBO3HaHHUs. BelmiectBa M uX CBOMCTBa.
Uucteie BemecTBa M cMecd. MeToapl TO3HAHUS B XUMHUM: HAOIIOJCHHUE, DKCIEPUMEHT.
[Ipuemsl 6e30macHo paboThl ¢ 000pynOBaHKEM U BelecTBaMu. CTpoeHHe MIaMeHH.

Yucteie BemecTBa U cMecu. CriocoObl OYMCTKU BEIIECTB: OTCTauBaHue, GUIHTPOBAHUE,
BBITAPUBAHKUE, KPUCTATU3ANMS, UCTWUIAIMA. DU3NUecKue U XUMHYECKUE SIBJICHHSL
Xumudeckue peakiuu. [Ipu3Haku XUMHYECKUX pEaKIWil M YCIOBHUS BO3HHUKHOBEHHS H
TEYCHUST XUMUICCKUX PEaAKIIHi.

ATOMBI, MOJIEKYJbI ¥ HOHBIL. BemecTBa MOJEKYIIpPHOTO H HEMOJIEKYISIPHOTO
ctpoenns. Kpuctainmuyeckue nu amopdHbie BemiecTBa. Kpucrammmueckue penieTkd: MOHHas,
aToOMHas M MoJieKyJsspHasd. [IpocTsie u citoXkHbIe BemecTBa. XUMHUECKHUI 2JIEMEHT. MeTasl
U HeMeTauTbl. ATOMHas eauHHIa Macchl. OTHOCHTENbHAS aTOMHAas Macca.  SI3BIK XUMHH.
3HaKM XUMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTBA. XUMHUYECKHE
dhopmynsl. OTHOCHUTENbHAST MOJICKY/IsIpHas Macca. KauecTBEHHBIN M KOJTMYECTBEHHBIM COCTaB
BelecTBa. Boruncnenus no xumuueckuM gopmynam. MaccoBast 10l XMMHUECKOTO 3JIeMEHTa
B CJIO’)KHOM BEILIECTBE.

BanentHocTh xumuueckux saeMeHTOB. OmnpezeneHUe BaJCHTHOCTH 3JEMEHTOB II0
dbopmynam OmHapHBIX coenuHeHH. CoCTaBlIeHHME XUMHYECKHMX (opMyn OWHApHBIX
COEJIMHEHUH 10 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE YdeHHe. 3aKOH COXpaHEHMsI Macchl BemiecTB. Ku3Hb u
nesarenbHocTh M.B. JIomoHocoBa. XuMuueckue ypaBHeHUs. TUIBI XUMUUYECKUX PEAKIIHI.

Kucnopon. Haxoxnaenue B mnpupone. Ilomydenue kuciopoaa B JiabopaTOpuu H
MPOMBIIITIEHHOCTH. PU3NyYecKue U XMMUYECKUe CBOMCTBa kucioponaa. ['openue. OKCHABIL
[Ipumenenne kucnopona. KpyroBopot xucinopoaa B npupojie. O30H, asIOTpONnus KUCIOPOIa.
Bo3snyx u ero cocras. 3amnuTa aTMocepHOTo BO3/ayXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenne B mnpupozae. llomydenwe Bomopoga B JlabopaTopuu U
npoMblieHHocTH.  Du3nueckne #  XMMUYECKHE CBOWMCTBa Bojopoja. Bompopon —
BOCCTaHOBUTEIBb. Mepbl 6€30MacHOCTH MpU padoTe ¢ BojgopoaoM. [Ipumenenue Boaopoa.

Bona. Metosl onpenienenus coctaBa BOAbl — aHalu3 U cuHTe3. Du3ndeckue cBOWCTBa
BoJbl. Bona B mpupoje u crnocoObl ee 0YMCTKH. Adparus BOAbl. XUMUYECKHE CBOICTBA BOJBI.
[Ipumenenne Bonbl. Boma — pactBopurens. PacTBopuMocTh BeliecTB B BoAe. MaccoBast 1071
PacTBOPEHHOT'O BELIECTBA.

KonnuectBeHHble oTHomIeHHss B xuMuu. KommuectBo BemiectBa. Mousb. MonsipHas
Macca. 3akoH ABoraapo. MousipHblii 00beM ra3oB. OTHOCHUTENbHAs TUIOTHOCTH Ta30B.
OObeMHbIE OTHOIIIEHUS Ta30B MPH XUMUYECKUX PEaKIIHsIX.

Bakneiire kiacchl HEOPraHMUECKUX coequHeHnt. OKCUABI: COCTaB, KiIaccu(uKarius.
OcHoBHbIE U KHUCIOTHbIE OKculbl. Homenknarypa oxcuaoB. DuU3MyecKHe U XUMHUYECKUE
CBOMCTBA, MOJIYYEHHE U MPUMEHEHUE OKCUIOB.

Tunpokcunpl. Knaccudpukanus ruapokcunoB. OcHoBanusa. Cocra. Ilemoun wu
HepacTBOpuMble ocHoBaHusl. Homenknatypa. ®dusmuyeckue U XMMHUYECKHE CBOWCTBA



ocHoBaHui. Peakius Heirpanuzanuu. [lonyyeHne u npuMeHeHHE OCHOBaHMA. AMQOTEpHbIE
OKCHU/JIbI ¥ TUAPOKCH/IBIL.

Kucnotsl. CocraB. Knaccuduxanusa. Homenknarypa. ®dusndeckue M XUMHUECKUE
CBOMCTBA KUCJIOT. BBITECHUTEIIbHBIN PsJl METAIIOB.

Comun. CocraB. Kiaccupukanms. Homenknarypa. ®Du3ndeckue CBOWCTBA COJICH.
PactBopumocTs coneit B Boje. XuMuueckue cBoicTBa cosieid. CriocoObl MOJIy4eHUs COJIEi.
[IpumeHnenue conen.

['eneTnyeckast CBsI3b MEXKy OCHOBHBIMU KJIACCAaMU HEOPTaHHMYECKUX COSIMHEHUH.

Hemoncrpanun. O3HakomieHHEe C oOpa3lamMu MPOCTBIX W CIIOXKHBIX BEIIECTB.
CriocoObl  OYMCTKH BEIMISCTB: KPUCTALIM3ANUsSA, AUCTHLIAIHNS, Xpomartorpadus. OTBITHL,
MOTBEPIKIAIOIIHNE 3aKOH COXPaHEHUsI MAaCcChl BEIIECTB.

[Tonydyenue u cobupanue KMUCIOPOia METOJIOM BHITECHEHHUS BO3yXa U BOJIBI.
Omnpenenenue cocraBa Bo3yxa. Konnekyus neghpmu, KameHHo20 y2is u npoO0yKmos ux
nepepaoomxu.

[Tonyuenue Bogopoa B annapare Kuma, npoBepka BoJ10poJa Ha YUCTOTY, TOPEHUE
BOJIOpO/JIa, COOMpaHue BOJIOPO/ia METOJIOM BHITECHEHUSI BO3/1yXa M BOJBI.

Amnanu3s BoJibl. CHHTE3 BOJIBI.
3HAKOMCTBO C 00pa3iiaMu OKCHJIOB, KUCIIOT, OCHOBAaHWH U coJiei. HelTpanu3arus
mEN0YN KUCIOTOUW B MPUCYTCTBUU UHIUKATOPA.

JlabopaTopHble onbIThl. PaccMOTpeHME BEMIECTB C Pa3IMUYHBIMU (PU3UIECKUMU
cBoiictBamu. Paznenenue cMecu ¢ nomoipio MarauTa. [Ipumepbl Gpu3ndeckux 1 XuMHUYECKUX
SIBJICHUH. Peakinu, niuTFoCTpUPYIONTHE OCHOBHBIC TPU3HAKH XapaKTEPHBIX PEAKIINH.
Paznoxxenne ocuHoBHoro kapoonara menu (I1). Peakmus 3amenennst menan sxene3om.

O3HakomJieHHe ¢ 00pa3liaMu OKCHJIOB.

Bsaunmopeticteue Bogopoaa ¢ okcuaom meau (11).

OnbITHI, TOATBEPAKIAIOIINE XUMUYECKUE CBOMCTBA KUCJIOT, OCHOBAHUH.

IIpakTH4eckue padoTbl
Nel ITpaBuna TexHuKH 0€30TIaCHOCTH MPHU pabOTe B XUMHYECKOM KaObuHeTe. O3HaKOMIICHHUE ¢
J1a00paTOPHBIM 000PYTIOBAHUEM.

No2 OuucTtka 3arps3HEHHON OBAPEHHOW COJIH.

No3 ITonmydyeHue u CBOICTBA KUCIOPOIa

No4 TTonmydyenue BOOPOIa U U3YUYEHHUE €TI0 CBOMCTB.

No5 IIpuroToBieHHne pacTBOPOB COJICH C ONPEAEIEHHON MacCOBOM J0JIeld paCTBOPEHHOTO
BEILIECTBA.

Ne6 Pemienue skcriepuMeHTaIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEIMHEHUI.

PacuerHble 3agaun:

Brruncnenue OTHOCUTENBHON MOJICKYIISIPHOUM MacChl BeleCTBa 1o hopMmyIe.
Brluncnenue MaccoBOil 1011 3JIEMEHTA B XUMUYECKOM COEIMHEHUH. Y CTAHOBJICHUE
npocreiiei popmyIibl BElecTBa Mo MacCOBBIM JIOJISIM AJIEMEHTOB.

Haxosxenne MmaccoBoi J10J1M paCTBOPEHHOIO BEIIECTBA B pacTBOpE. Bbruucienue maccsl
PacTBOPEHHOTO BEUIECTBA U BOJABI ISl IPUTOTOBIIEHUSI PACTBOPA ONPEAEIEHHON KOHIEHTPAIIH.

OOBbEMHBIE OTHOIIEHUS Ta30B MPH XUMHYECKUX PEaKIUsX.

Brrurcnenust mo XMMHYECKUM ypaBHEHUSIM MacChl, 00bEMa 1 KOJIMYECTBa BEIIECTBA
OJIHOTO M3 MPOAYKTOB PEAKIIMH [0 MacCe NUCXOTHOTO BEUIECTBA, 00bEMY UITH KOJIUYECTBY
BEILIECTBA, COAEPIKALIEIO ONPEAETEHHYIO JOJ0 PUMECEH.

Paznen 2. Ilepuoanyecknii 3aK0OH M EPHOANYECKAA CHCTEMAa XUMHYECKUX
sjaeMmenTOB JI.U. MengeneeBa. Ctpoenne aroma. 74

[TepBrie MOMBITKH KIacCU(DUKAIMM XUMHUYECKHX diieMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JEMEHTOB. EcTecTBEeHHBbIE CEMENCTBA IIEJIOYHBIX METANIOB M TaJlOTEHOB.
bnaropoansie rassl. Ilepuonnueckuit 3axon .M.Menzaeneesa. Ilepuonnueckas cucrema Kak
€CTeCTBEHHO — HaydyHOe KiaccuUKaIMs XUMUYECKHX OJJeMeHTOB. TabOnwunas dopma
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NpEACTaBICHUS  KJIacCU(UKAIMM  XUMUYECKUX  dneMeHTOB.  CTpykTypa  TaOiHIIbI
«Ilepuoanyeckas cucrema xumuyeckux semenToB .M. MenneneeBay (kopoTkast popma): A-
n b- rpynnsl, nepuonabl. PU3MYECKUN CMBICI IOPAJKOBOIO 3JIEMEHTa, HOMEpa IEpHOJa,
HOMeEpa IPyIIIbI (JUIs 3JIEMEHTOB A-TpyIIIN).

Crpoenue aToMa: apo U 3JIEKTpoHHas 00o0Jyiouka. CoCTaB aTOMHBIX SiA€p: IPOTOHBI U
HeNTpoHbl. M30TOMNbI. 3apsi aTOMHOTO S7pa, MacCOBOE YKCIIO0, OTHOCUTEIbHAS aTOMHAs Macca.
CoBpemMeHnHas HOPMYITHPOBKA MOHATHS «XUMHYECKUI IIEMEHTY.

DneKkTpoHHask 000JI0YKa aToMa: MOHATHE 00 SHEPreTHYECKOM YPOBHE (JICKTPOHHOM
CJIO€), €ro EMKOCTU. 3allOJIHEHHE JJIEKTPOHHBIX CIOEB y aTOMOB JJIEMEHTOB IIEPBOIO —
TpeTbero nepuoioB. CoBpeMeHHast OpMYIHMPOBKA IEPHOIUUECKOIO 3aKOHA.

3HaueHue mnepuoanyeckoro 3akoHa. Hayunsle poctwxenuss JI.MI. Menneneesa:
HCIIPABIIEHUE OTHOCHUTEIBHBIX aTOMHBIX Macc, MpeACKa3aHUE CYIIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, NEPECTAaHOBKM XHMMUYECKUX 3JIEMEHTOB B INepuoauueckoil cucreme. KuszHb U
nestenbHOCTh J[.M. Menneneena.

Pa3nen 3. Ctpoenue BemecTBa. XUMHYECKas CBAA3b. 74

SHCKTPOOTPI/IIIaTeJ'IBHOCTB XUMHAYECKUX dnaeMeHTOB. OCHOBHEIE BHU/bI XUMHYECKOH
CBsA3HM: KOBAJICHTHAA HEIIOJISIPHAsA, KOBAJICHTHAA IOJIApHAA, HOHHAs. BaneHTHOCTE 71€MEHTOB B
cBeTe OIEKTpoHHOM Teopun. CreneHp okucieHnd. lIpaBuna omnpeneneHus creneHen
OKHCJICHUS SJIEMEHTOB.

JdemoncTpaumnu:

ComnocraBnenne (HU3UKO-XUMUYECKUX CBOWCTB COCIUHEHWH C KOBAJICHTHBIMH H
HMOHHBIMH CBA3SIMU.

9 kaacc. (68 yacon)

IToBTOpEHUE MO Kypcy XumMHH 8 Kjacce 24

Tema 1. MHoroo6pa3ne XuMu4eckux peakuuii 164
Knaccudukanus xumudeckux peaxiuid. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu.Peakm
noHHOTO oOMeHa. CyIIHOCTH MpoIecca 3JIEKTPOJUTUIYCCKON maucconmanuu. Jluccommanms
KHCJIOT, meaoueid u cosieid. Crabble M CUIIbHBIE 3JIEKTPOoJIUThI. CTeneHb nucconuanuu. /lonsamue
0 eudpoause coJeil.

TennoBoii 3 PEeKT XUMHIECKUX peaKIuii. DK30- U SHIOTCPMHUUECCKUE PEAKITUH.
Tepmoxumuueckue ypaBHeHus. Pacu€rbl 10 TEPMOXUMUYECKUM YPaBHEHHUSIM.

CKOpOCTh XMMHUYECKUX PEaKIUU W €€ 3aBUCHUMOCTb OT YCJIOBUW mpoTekaHus. DakTopsl,
BJIMSIOIIME HA CKOPOCTh XMMHUYECKOM peakiuu. [lepBoHavanbHOE MPEACTABICHUE O KaTalu3e.
OO6paTtumbie peakuu. XUMUYECKOE PaBHOBECHE.

Jlemoncmpayua: VicupiTaHue BEIIECTB U X PACTBOPOB HA UX 3IEKTPUUECKYIO TPOBOIUMOCTb.

[IpuMepsl 3K30- ¥ SHIOTEPMUUECKUX PEAKIIMII.

OnbIThl, BBIACHSIONIME 3aBUCUMOCTb CKOPOCTM XMMHUYECKOW pEaKUMH OT IPUPOJIbI
pearupyromux BeElIeCTB, OT IUIOIIAJA CONPUKOCHOBEHHMS, OT KOHILIEHTPAlMH BEIIECTB, OT
Temneparypbl. B3auMoeiicTBue IIMHKA € COJIIHOM M YKCYCHOM KucioToM. B3aumoneiictBue
TPaHYJIMPOBAHHOTO LIMHKA M IIMHKOBOM MBLIM C COJISTHOM KHCIOTOM. B3ammoneiicTBue okxcuaa
meau (II) ¢ cepHOlt KUCIIOTOM pa3HON KOHLIEHTPALHH.

Jlabopamopnwie pabomui:Peaxiny oOMeHa MeX/1y paCTBOPaMU JIEKTPOJIUTOB.
Ilpakmuueckue pabomur: Ilpaxtudeckast padbota Nel: Pemenue skciepuMeHTaNbHBIX 33124 110
TeMe «CBOMCTBA KUCIOT, OCHOBAHUH U COJIEN KAK 3JIEKTPOJIUTOBY.

[IpakTueckas pabota Ne2: V3ydeHue BIUSHUS YCIOBHM MPOBEICHUS XUMUYECKOW pPEeakIuu Ha
€€ CKOpPOCTb.

Pa3nen 2. MHorooopa3ue Beuiects 41 yaca

HemerasubLI'asiorennl. 34
[TonoxeHue B nepuoANYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHUE X aTOMOB.
Haxoxnenue B mpupoe.




DU3NYECKUE U XUMUYECKUE CBOMCTBA rajoreHos. [lojiyueHue u npuMeHEHHe rajaoreHoB. XJop.
Du3nYeCKUE U XUMUYECKUE CBOMCTBA xyopa. [Ipumenenue xmnopa. XopoBOAOPOA.
®usznueckue cpoiictBa. [lonyuenue. ConsHas kucioTa u ee coiu. KauectBeHHas peakuus Ha
XJIOpU — HOHBI. Pacno3HaBanue XJjI0puaoB, OpOMUIOB, HOIHUIOB.
Hemoncmpayuu: Ouzndeckre CBOMCTBA rajloreHoB. [lonydenue Xia0poBoaopoaa u
pacTBOpEHUE €ro B BOJIE.
Jlabopamopuvie onvimoi: BoiTecHEHNE raJlorT€HaMu APYT Apyra U3 pacTBOPOB UX COEAMHEHUH.
Ilpakmuueckue padomer: Ilpaktudeckas padorta Ne3 [lomydeHue coNTHON KUCIOTHI U
pacro3HaBaHuE €€ CBOMCTB.
Kucsopoa u cepa. 9 4
[Tonoxenue kuciaopona u cepsl B lleproanueckoil Tabiniie XUMUYECKUX IEMEHTOB, CTPOCHUE
ux artomoB. CTpoeHHE TMPOCTHIX BEIIECTB. AJUIOTPONHS. AJUIOTPOIHBIE BUIOWU3MEHEHUS
kucioposa u cepel. Cepa. dusnueckne CBONCTBA U XMMHUYECKHE CBOMCTBA cephl. [IpuMeHnenue
cepol. CepoBogopon. Cymbduabl. Oxcua cepbl (IV). Cepuucras kucimora. Oxcun cepsl (VI).
Cepnas xuciota 1 €€ cosiu. TeXHOJIOTUs IPOU3BOICTBA CEPHON KUCIIOTHI.
Pacuernbie 3amaun. BeluuciaeHus mo XMMUYECKHM YPaBHEHHSIM PEAKIM MaccChl, KOJIMYECTBA
BEIECTBAa WM O0beMa MO HM3BECTHONW Macce, KOJIMUYECTBY BEIIECTBA WJIM OObEMY OJHOTO W3
BCTYIUBIIHX WJIH MOJTYYAONIUXCS B PEAKIIUH BEIIECTB
Jemoncmpayuu: AnnotponHsle Mpoauduxanuucepsl. O0pa3ipl NPUPOIHBIX CyIb(ATOB U
cynb(ua0B.
Jlabopamopnuvie onvimot:

O3zHakoMJieHHe ¢ 00pa3laMu Cephl U €€ MPUPOTHBIX COCTMHEHUM

PacnioznaBanue cynbQUT- U cyab(huI-HOHOB B PACTBOPE.

PacnioznaBanue cynbgar — HOHOB B pacTBOpE.
Ilpakmuueckue padomuwr: Ilpaxtuueckas padota Ned Pemenue skcriepuMeHTaIbHBIX 3a/1a4 IO
teme «Kucnopona u cepa»
A3ot u dochop 10u
[Tonoxxenue azora u pochopa B [lepnoanueckoit TabInIe XUMUUECKHUX DJIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T. ®U3MYECKUE U XUMUYECKHE CBOMCTBA a30Ta, MOJIYyYEHUE NPUMEHEHHuE. AMMUAK
u ero cBoiictBa. CUHTE3 aMMHAKa.
Comu ammonms. Okcuabl azota (Il u IV). AzotnHas kuciora u ee coiictBa. Coiu a30THOM
KHUCIIOTBHI.
docdop, ero gusnyeckue U XUMUYECKUE CBOMCTBA, MotydeHue npumeHenue. Okcup dochopa
(V).
OptodocdopHas kuciora u ee cBoiictBa. Oprodocdarsl. MuHepanbHbIC yI00pECHHUS.
Jemoncmpayua:llonyyenne amMmMuaka M e€ro pactBopeHue B Boje. OOpasubl MPHUPOIHBIX
HUTpaToB U pocdaron.CpoiicTBa a30THOM KUCIOTHL. KauecTBeHHAas peakius Ha HUTPAThI
Jlabopamopusie onvimosl: B3anmoneiicTBie coeil aMMOHHMS CO MIET0YaMHU.
Ilpakmuueckue padomwi: Ilpaxtuyeckas pabora NeS«IlomyueHnme amMmuaka M HU3y4€HHUE €rO
CBOMCTB»

Yraepoa u kpemHuii 7 4
[Tonoxenue yrnepona u kpemHuss B llepuoamdeckoil TabmuIle XWMHUYECKUX DJIEMEHTOB,
CTpOEHHE HUX aToMoB. AncopOuus. Yriaepod, ero (¢u3WyecKue U XUMHYECKHE CBOWCTBA,
nonyueHue npumenenue. Oxcun yrnepona (II). Oxeun yrinepoaa (IV). YronpHas kuciora u ee
comu. Kpyrosopot yriepoaa B npupone. Kpemuuii u ero cBoiicTaa.
Oxcup kpemuus (IV). Kpemuuesas kucnora u ee conu. CUIUKaTHAs MPOMBIIIIEHHOCTh. CTEKIIO.
Bunrl crexna.
Jlemoncmpayus: Moieny KpUCTaJUTMUECKUX PEHIETOK anmasza u rpaduta. OOpasisl MPUPOIHBIX
KapOOHATOB U CUIIUKATOB
Jlabopamopuwie onvimot .

KauecTBeHHas peakius Ha yrieKHCIbIN ra3. KauecTBeHHas peakiivs Ha KapOOHAT-HOH.
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Ilpakmuueckue paboomowi: llpaktuueckas padora Ne6«llomyuenue oxcuma yraepoma (1V) u
W3YyYeHHUE ero cBOicTB. Pacro3HaBanne kapOOHATOBY.

Mertanibl (00mas xapakrepucruka) 12 4

[Tonoxxenne meramwnoB B [lepuoandeckoil Tabiuie U 0COOCHHOCTH CTPOSHHSI MX aTOMOB. Du-
3UYecKrue CBOMCTBa MeTauioB. Mertamunueckass cBsi3b. CruiaBbl. XapaKTEpHbIE XMUMHUYECKHE
cBOlicTBa MeTayuloB. HaxoxaeHue MeTauioB B MPUPOAE U OOIIME CHOCOObI HMX IMOJyYEHHS.
[Tonstue o meramnypruu. Metamibsl B coBpeMeHHOM TexHuke. [Ipoun3BoncTtBo uyryHna. Ilpo-
W3BOJICTBO CTaJIH.

XapakTepucTUKa IIENOYHbIX MeTaioB. du3nueckue U XuMUYeckue cBoiicTBa. Okcuibpl U
TUIPOKCHUIBI IIEJI0OYHBIX METAJUIOB.

[lenouyHo-3emenpHble MeTaylIbl. [lojo’keHHMe MarHus M Kajdblus B NEpPUOAMYECKON Tabiuie
XMUMHMUYECKUX DJIEMEHTOB, CTpoeHue X atoMoB. Kanbuumii u ero coequHenus. JKecTKOCTh BOJIBI.
Amomunnii.  Haxoxnenue B mpupone. dusnyeckne M XMMHYECKHE CBOMCTBA AJIFOMUHUSA.
[Ipumenenne. AMPOTEPHOCTh OKCUAA U THJIPOKCH]IA ATFOMUHHUSL.

Kenezo. Ilonoxenue xene3a B [leproaudeckoit Tabnvile XUMHUYECKUX 3JIEMEHTOB U CTPOCHUE
ero aroMa. Haxoxnenue B npupoze. Gusndeckne 1 XMMUYECKHAE CBOMCTBA Kene3a. BaxHeimme
COEIMHEHUS Keye3a: OKCUAbL, ThIpokcuasl u conu xenesa (II) u xenesa (III). KauectBennsie
peaKkuru Ha MOHBI kene3a +2 u +3.

Pacuernble 3amaun: — BbluuciieHHs MO XUMHUYECKHM YypaBHEHHUSIM Macchl, oObemMa WU
KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOAYKTOB PEAKIIMU [0 MAacCe MCXOJHOTO BEIIEeCTBa, 00bEMY
WM KOJIMYECTBY BEILIECTBA, COJIEPKAIIETO OMPENIEIIEHHYIO JOJI0 TPUMECEH.

Jemoncmpayuna:  3HakOMCTBO ¢ oOpa3namMu BaKHEHIIMX COEOUHEHWH HaTpus, Kajus,
NPUPOAHBIX COCAVMHEHUM KallbIlMsd, MAarHus, ajJllOMUHMS, pya xenesza. .B3aumoneinictBue
LIEJOYHBIX M HIEJIOYHO-3€MEIBHBIX METAUIOB M ATIOMHUHMS ¢ BOJOM. CKUraHue Xene3a B
KHCIJIOPOJIE U XJIOPE.

Jlabopamopnusie onvimot:

N3yuenne 00pas3IioB METAIOB.

B3anmopeiictBue MeTamioB ¢ pactBopamu  cosiel. O3HaKOMJIGHHME CO CBOMCTBaMH H
MpeBpalIEHUsIMU KapOOHATOB M ruapokapOoHaroB. I[lodydyeHue ruapokcuaa allOMHHHUS U
B3aMMOJICIICTBHE UX C KUCIOTaMM U 1iesioyamMu. KauecTBEHHbIE peaKkllMuy Ha HUOHBI keje3a +2 U
+3.

Ilpakmuueckue padomuwi: I1paktudeckas padota Ne7 «PemieHne sKCriepuMEHTaIbHBIX 3371a4 110
Teme: «MeTaibl ¥ UX COCTUHEHUS».

Pasznen 3. KpaTkuii 0030p BaxHelIUX OPraHudecKuX BelecTn. 94.
[Ipeamer oprannueckoil xumuu. Heopranumueckue M OpraHUyYeCKHE COCOUHEHUs. YTIEpon —
ocHOBa JKM3HM Ha 3emiie. OCOOCHHOCTHM CTPOEHHUS aromMa yriepoja B OPraHUYECKUX
COCIMHEHUSIX.
Yrnesogoponsl. [lpenenbubie yrneBogopoasl. Meran, stan, nponad. CTpyKTypHbIe (HOPMYIIbI
yIIeBO0POJOB. ['oMoOrndeckuii psiai mpeieabHbIX yriieBoAopo1oB. ['omosioru. dusnueckue u
XUMUYECKHUE CBOMCTBA NPEAENbHBIX YIJIEBOJOPOJOB. Peakuuu ropeHue ¢ 3aMEIICHUS.
Haxosxnenue B npupone. [Ipumenenue.
HenpenenbHble yrieBogopoAbl. ODTHICHOBBIA psii HENPEAEIBHBIX YIJIEBOJOPOJOB. IJTHUIICH.
dusnueckue M XUMUYECKHE CBOMCTBAa ATWieHa. Peakius npucoeanHeHus. KauecTBeHHbIE
peakuuu. Peakuus nonumepuzauuu. [lomuatunen. [lpumenenue stuieHa.
AUETUNIEHOBBI psAJl HENpeneiabHbIX YriaeBOAOpoaoB. AreTwieH. CBoOICTBa aleTHICHA.
IIpumeHnenue.
[IpousBoanble yrieBoaopoaoB. KpaTkuii 0030p OpraHMYecKHUX COEIUMHEHUH: OJHOATOMHbBIE
CHUPTH, MHOTOATOMHBIE CIUPTHI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE d(DUPBI, KUPBI, YTIEBOIHI,
aMUHOKHCIIOTHI, OeKku. Ponbs 6e1koB B opranusme.
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[Tonatre o0 BBICOKOMOJEKYJSIPHBIX BemiecTBaXx. CTpyKTypa MHOJHMMEpPOB: MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, CTEIeHb MOJINMEPU3ALINH. [HonusTunen, MOJIUIIPOTTUJIEH,
MOJIMBUHUIIXIIOPU]L

Hemoncmpayua:Mojnenu MOJEKyJl OpPraHMYECKHX COCIMHEHMU. ['opeHue yrieBoIopoIoB U
oOHapyXeHHE MPOJIYKTOB MX roperws. [loydenue striieHa. KauecTBeHHbBIE peakliy Ha ATHIICH.
PactBopenne stuioBoro cnupra B Boje. PactBopenue rimnepuHa B Boje. [lomyueHue wu
CBOMCTBa YKCYCHOH KucnoThl. MccienoBaHue CBOMCTB >KMpPOB: pacTBOPUMOCTb B BOJE U
OpraHMuYecKux pacTBopuTeisix. KaduecTBeHHas peakiuss Ha IJIOKO3y W Kpaxmaia. OOpasisl
U3JEeIUHI U3 NIOJINATUIICHA U NTOJIUIIPOIUIICHA.

TemMaTnyeckoe nJIaHMpoBaHHue
10 ydeOHOMY npeamery «XHMHsI»

8 kiacc
Ne HauMeHoBanue KoymyecTso | U3 HUX K0JI-BO 4aCOB, OTBEIEHHBIX
n/n pa3aena/6joka/rjiaBbl 4aCOBHA HA NPAKTHYECKYI0 YacTh U
u3y4eHue KOHTPOJIb
pasnena/6.10 [Ipakruuec Kontpoasn JIaGoparto
Ka/TJIaBbl  |kpe paGoThible paGoThI [PHBIE
padoThI
1 |Pa3zgenl. OcHOBHBIE IOHATHS 6 3 13
XMMUU (YPOBEHb ATOMHO —
MOJIEKYISIPHBIX HpeicTaBaeHni) [0 13C0B
1. I[Ipeomem xumuu. 21 2 1 7
/lepeoHnauanbHble Xumuieckue
nonsmus
2. Kucnopoo 5 1 0 1
3. Booopoo 3 1 0 1
4. Booa. Pacmeopei. 7 1 1 0
5. Konuuecmeennvie OMHOUeHUs 6
eumu. 3 0 0 0
6. OcHOBHbIE KLACCHI HEOP2AHUYECKUX
coeouHeHull. 11 1 1 4
2 | Pazngen 2. Ilepunoamveckuii
3aKOH M MepUuoanYecKas
CHCTEMAXHUMHUYECKUX 9 0 0 0
jemenToB /.. MenaesieeBa.
Crtpoenue aToma.
3 |Pa3men 3. CTpoeHHe BelecTBa. 9 0 1 0
XumMuyeckasi CBA3b. 1 uroroBas
Bcero: 68 6 5 13
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9 kJacc.

Ne HaumenoBaHue Kosmuectso| W3 HUX KOJI-BO YaCOB, OTBEI€HHBIX
n/n pazaena/6joka/riaBbl 4acoBHA HA NPAKTHYECKYI0 YacTh H
u3y4eHue KOHTPOJIb
pa3aesia/og
0Ka/TJIaBbl
IIpakTuyec Kontpoasusi/laboparto
KHe padoThie padoThl pHbIE
padoThI
1 IToBTOpEHUE MO KypCy Xumuu 8 2 0 0 0
KJ1ace
2 Pa3znen 1. Muorooopasue 16 2 1 2
XMMHYECKHX pPeakumid.
3 Pa3znen 2. MHoroo0pasue BemecTs. 4 5 2 10
1. I'anoeenwi 3 1 0 0
2. Kucnopoo u cepa. 9 1 0 3
10 1 0
3. Asom u ¢pocghop 2
4. Yenepoo u xpemuuii 7 1 1
5. Memannvl (obwas
xapakmepucmuxa) 12 1 1 2
3
4 |Pa3nen 3. KpaTkuii 0630p 9 0 1 0
BaKHEH IIMX OPraHu4ecKuxX
BeleCTB..
Bcero: 68 7 4 12
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