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MecTo npeamera B y4eOHOM IJIaHe

B cootBetrctBrn ¢ OOIT OOO 1 y4eOHBIM IITaHOM MIPEAMET XHUMHUS IPECTABIICH B IPEIMETHOM
obnactu «EcTecTBeHHO-HAy4YHbIEC MPEAMETHI». Y pOBEHb U3YUEeHUs IIpeaMeTa — 0a30Bblid. B ocHOBY
JaHHOW paboueld TporpaMmbl TIOJIOKeHa aBTopckas mporpamma Iapa H.H. (Mocksa,
ITpoceemenue, 2011 rox) mis oOydarommxcst 8-9 KimaccoB 001Ie00pa3oBaTEIbHBIX YUPEKIACHHUIH.
[Iporpamma opueHTHpOBaHa Ha ucrnonb3oBanue ydeOHmka: [. E. Pymsutruc, ®@. I'. denpaman,
OI'OC. Xumus. 8-9 kiaccel. bazoblit ypoBeHb)», [IpocBemienne

[Ipennaraemass nmporpaMMa IpelyCMAaTpUBAET CIEAYIOLIYI0 OpraHM3alUi0  Ipolecca
00y4eHus:

- 8 kimacc — 68yacoB (2 yaca B HEZCIIO).
- 9 kimacc — 684acoB (2 yaca B HEZCIIO).

1.  IInanupyemble pe3yJabTAThl 0CBOCHHSA NMpeaMeTa « XUuMHUsD)

JINYHOCTHBIE Pe3yabTaThI
VY oOyuaromuxcs OynyT chOpMUPOBAHEIL:

—  OCO3HaHHOCTb €JMHCTBA U IIEJIOCTHOCTH OKPYXKAIOIIEro MHpa, BO3MOXHOCTH €ro
MI03HABAEMOCTH M O0BSICHUIMOCTH Ha OCHOBE TOCTH)KCHUH HAYKH;

—  BBICTpaMBaHUE€ COOCTBEHHOI'O LIEJIOCTHOIO MHPOBO33PEHHUS: OCO3HaBaThb MNOTPEOHOCTh HU
TFOTOBHOCTh K CaM0OOOpPa30BaHMIO, B TOM UYHUCIIE U B paMKax CaMOCTOSATEIBbHOMN JesTeIbHOCTH
BHE ILIKOJIBI;

—  OLIEHKAa >KU3HEHHOW CHTYyallUH C TOYKU 3peHus Oe3omacHoro oOpasa U3HU U COXpaHEHHUs
3JI0POBBS;

—  OIIEHKA DKOJIOTHYECKOTO PHCKA B3aMMOOTHOLICHUH YEIOBEKA U MTPUPO/IBL.

—  DKOJIOTHYECKOE MBIIUICHHE: YMEHHE OIICHWBATh CBOIO JIEATEILHOCTh M TMOCTYIKH JAPYTHX
JFO/IeH ¢ TOYKH 3pEHHsI COXPAaHEHHs OKPYKAIOMICH Cpebl - rapaHTa KU3HH U OJaronolydus
JIOJEH Ha 3eMile.

MeTanpeaMeTHbIe pe3yJbTaThl
VY obyuaronuxcst 0yayT copMUpPOBAHBI:
PerynstuBubie YY/I:

- CaMOCTOSITENIbHO OOHApyXHUBaTh M (pOpMyIupoBaTh yueOHYIO MpoOieMy, ONpeaessaTh Lelb
y4eOHOM JeSATENHHOCTH;

- BBIJIBUT'aTh BEPCHUM pPELICHHS NpoOJIeMbl, 0CO3HaBaTh KOHEUHBIH pe3yabTaT, BBIOMpaTh U3
IPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH;

- COCTaBJIATh (MHIMBUYaJbHO WK B TPYIIIE) [JIaH PELICHUs TPOOIIEMBbI;

—  paboTas Mo IUIaHy, CBEPSATh CBOU JAECUCTBUS C IIEJIbIO U, MPU HEOOXOJUMOCTH, UCIIPABIATH
OIIMOKU CaMOCTOSATEIBHO;

— B JMallore C YYHUTEJIEM COBEPIICHCTBOBAaTh CAMOCTOSITEILHO BbIPAOOTAHHBIE KPUTEPUU
OLICHKH.

IToznaBarenbHbie YY/I:
- aHAIM3UPOBATh, CPABHUBATH, KJIaccUPHUIMPOBATh U 0000maTh (HaKThl U SBICHUS. BBIIBIATH
IIPUYMHBI U CIEACTBHS IIPOCTHIX SABICHUN;



OCYIIECTBIISITh CPaBHEHHE, CEpUAIMI0 M KIACCU(UKAIHMIO, CaMOCTOSITEIBHO BBIOMpas
OCHOBaHUS U KPUTEPUH IJI YKa3aHHBIX JIOTHUECKUX OTepaluii; CTpPOUTh KiIacCU(PUKALIMIO Ha
OCHOBE JMXOTOMUYECKOT0 JIeJIeHHs (Ha OCHOBE OTPUIIAHNUSA);

CTPOUTH JIOTUYECKOE PACCYKIECHHE, BKIIOYAIONIEe YCTAaHOBIICHUE MPHUYMHHO-CIIEACTBEHHBIX
CBsI3€l;

CO3/1aBaTh CXEMAaTUYECKHE MOJEIH C BBIZCICHHEM CYIIECTBEHHBIX XapaKTEePUCTHK OOBEKTa;
COCTABJIATH TE€3HCHI, PA3JINYHBIC BUJIBI IUTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);

npeoOpa3oBbIBaTh HHPOPMALIHIO U3 OJTHOTO BUAA B APYroM (TaOIUIly B TEKCT U 1Ip.);
BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMALINY;

YMETh ONpPEEIITh BO3MOXKHbIE MCTOYHMKU HEOOXOIUMBIX CBEJIEHHH, NMPOU3BOAUTH IMOUCK
UH(pOpMaLMK, aHAIU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTS;

KommynukatuBubie YY /I:

OpraHu30BBIBaTH y4yeOHOE B3aWMOJICHiCTBHE B Tpymmne (Ompenenars oOume Ienu,
pacrpesesIaTh poJid, 10roBapuBaThCs APYT C APYTOM U T.11.);

cpeacTBoM (GOpPMHPOBAaHUS KOMMYHHMKATUBHBIX Y Y]l cioykarT TEXHOJOTHS NPOOIEMHOTO
auanora (MOOYXKIAIOMKA M MOJABOMALIMHA JAManor) U paboTa B MalblX TIpPYIMINax, TaKxke
UCIIO0JIb30BaHUE HA YPOKAX 3JIE€MEHTOB TEXHOJOTHH POAYKTUBHOI'O UTEHHUS.

Hpe)IMeTHI)Ie pe3yabTaTbl

OOyyaromuiicss Hay4uTCs:

COCTaBIATH (GOPMYIIbI HEOPTaHUYECKUX COCTUHEHHUIM U3YYeHHBIX KJIACCOB;

MPOBOAUTH ONBITHL, MOATBEPKIAIOIINE XHMHYECKHE CBOMCTBA H3YYEHHBIX KIIACCOB
HEOPraHWYECKUX BEIECTB;

pacrno3HaBaTh OINBITHBIM ITYTEM PACTBOPOB KHUCJIOT M IIEJIOYEH MO H3MEHEHUIO OKpPAaCKH
VHIUKATOpa;

XapaKTepPU30BaTh B3aUMOCBSI3b MEXKY KIaCCaMH HEOPTaHMYECKUX COCTUHEHUN;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /(.M. Menneneesa;

OOBIACHATh (DU3UYECKUU CMBICI aTOMHOTO (TOPSIIKOBOTO) HOMEpPa XHMHUYECKOTO JJIEMEHTA,
HOMEpPOB I'PYIIBI U nieproaa B nepuoandeckou cucreme .M. Menneneesa;

OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUsI CTPOCHHUS aTOMOB, CBOMCTB 2JIEMEHTOB B Tpenenax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIIL,

XapaKkTepU30BaTh XHUMHUYECKHE DJIEMEHTHI (OT BOJOPOJa /IO KajlbIlMs) HAa OCHOBE HX
NoJIo’keHus1 B mnepuoauueckor cucreme [I.M. MenneneeBa u 0cOOEHHOCTEH CTPOEHUSI HUX
aTOMOB;

COCTaBJISITh CXEMbI CTPOEHMSI aTOMOB NepBbIX 20 31eMeHTOB nepuoanyeckoit cucremsl J[.H.
Menneneena;

PaCKpBIBaTh CMBICI ITOHATUI: «XUMUYECKAS CBA3bY, «QJIEKTPOOTPULIATEIIEHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DM3MUYECKUX CBOMCTB BEMIECTB OT THUIA KPUCTAJUTHYECKOMN
pELIETKY;

ONpeAeNATh BUJ XUMUYECKOU CBSI3M B HEOPTaHUYECKUX COCIMHEHUSIX;

M300pakaTh CXEMBl CTPOCHHS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pa3HBIMU BHUIAMH
XUMHUYECKHUX CBS3CH;



pacKpblBaTh  CMBICI  TOHSATHA  «HOH»,  «KATHOH»,  «AHHOHY»,  «DJIEKTPOJIUTHI,
CHEIJICKTPOIMTE),  «IJICKTPOJUTHYCCKAs  JIUCCOIMALMS», «OKHCIUTEIb»,  «CTCICHb
OKHCJICHUS» «BOCCTAHOBHUTEIIbY, «OKUCICHUE), «BOCCTAHOBICHUE,

OTIPE/ICIIATh CTETICHh OKUCIICHHSI aTOMa JIEMEHTA B COSIMHCHUU;

paCKpBIBaTb CMBICJI TeOpI/II/I BHCKTpOJII/ITI/I‘-IeCKOf/'I Jucconuanium,

COCTaBJISAITh YPAaBHEHUS JICKTPOJUTHUCCKOMN JUCCOIAIIMH KKCIIOT, IIeJIOUeH, COJICH;
OOBACHATH CYIIHOCTh TPOIECCa AIEKTPOJUTUYCCKON JTUCCOLNMAIMUA M PEAKIUHd HOHHOTO
obMeHa;

COCTAaBJIATH ITOJIHBIC U COKpaH_[eHHBIC HNOHHBIC ypaBHeHI/ISI peaKL{I/II/I 06M€Ha;

OTIPEICIIATh BOZMOXKHOCTh MPOTEKAHMSI pEeaKlii MOHHOTO OOMEHa;

MPOBOMTDH PEAKIUH, TOATBEPKIAIOIINE KAYSCTBEHHBIA COCTAB PA3IMYHBIX BEIICCTB;
OMPECIIATh OKUCIIUTEh U BOCCTAHOBUTEIb,

COCTAaBJIATH ypaBHeHI/HI OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

Ha3bIBaTh (PaKTOPHI, BIUSIIONIUNE HA CKOPOCTh XUMUYCCKOM PEaKInu;

KJIACCHU(HUIIUPOBATh XUMUYCCKUE PEAKIIMH 10 Pa3IMYHbBIM IIPU3HAKAM;

XapaKTepI/I3OBaTI> B3anMOCBS3b MC)KI[y COCTaBOM, CTpOCHI/ICM )51 CBOﬁCTBaMH HEMCTAJIJIOB,
IPOBOAMTH OIBITHl 10 MOJIYYEHHIO, COOMpPAHUI0O M M3YYCHUI0 XUMHUYECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIICKUCIIOTO Ta3a, aMMHaKa;

pacrio3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HOTO BEIIECTBA: YIJICKHCIIBIN ra3 1 aMMHUAK;
XapaKTepU30BaTh B3aMMOCBSI3b MEXKIY COCTABOM, CTPOSHHEM U CBOMCTBAMHU METAJIIIOB,
Ha3bIBaTh OPTAaHWYECCKUE BEIIECTBA 1O WX (popmyre: MeTaH, 3TaH, 3TUJICH, METaHOJ, STAaHOII,
TJIMIEPUH, YKCYCHAsi KUCJIOTa, aMUHOYKCYCHAsi KUCIIOTa, CTEApUHOBAsI KUCIIOTA, OJICMHOBAs
KHCIIOTA, TJII0K034;

OIICHUBAThH BIUSHUE XUMUYCCKOTO 3arpsi3HCHUS OKPYKAIOIICH CPEIbl HA OPTaHW3M YeJIOBEKa;
rPaMOTHO 00paIlaThCs C BEIECTBAMHU B IIOBCEIHEBHOM JKU3HH

OTIpeIeNIATh BO3MOKHOCTh MPOTEKAHUS PEaKIIUii HEKOTOPBIX MPEICTaBUTENEH OPraHMYECKUX
BEIIECTB C KHCIIOPOJIOM, BOJIOPOJIOM, METaJNIaMH, OCHOBAHHSIMH, TAJIOTCHAMHU.

OO0yuaromuiics MOTYYUT BO3MOKHOCTh HAYUUTHCS:

BBIIBUTATh U TIPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bI O XUMHUECKHUX CBOMCTBAX BEIIECTB HA
OCHOBE WX COCTaBa M CTPOCHHS, WX CIIOCOOHOCTH BCTYNATh B XHUMHYECKHUE PEAKIUH, O
XapakTepe W MPOIYKTaX Pa3IMYHBIX XUMUYCCKUX PCAKITUH;

XapaKTepU30BaTh BEIECTBA M0 COCTaBY, CTPOSHUIO M CBOICTBAM, yCTaHABIMBATh MPHUUHHO-
CJICJICTBEHHBIC CBSI3M MEKIY JAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA,;

COCTaBIISITh MOJICKYJISIPHBIE W TIOJHBIE HOHHBIE YpPAaBHEHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;

IPOTHO3UPOBATH CIIOCOOHOCTH BeIIlecTBa MPOSIBISTH OKUCIIUTETbHBIE WIH
BOCCTAaHOBUTEJIHHBIE CBOICTBA C yYETOM CTEMEHEH OKUCICHUS JIEMEHTOB, BXOIAIIUX B €r0
COCTaB;

COCTaBIISITh ypaBHEHUS PEaKIHid, COOTBETCTBYIOIIMUX TOCIEIOBATEIILHOCTH MPEBPAIICHUI
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB;

BBIIBUTATh M TIPOBEPATh OKCICPUMEHTAILHO THIIOTE3bl O pe3ysibTaTaX BO3JICHCTBUS
pa3auyYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peaKkinu;



- HUCIIOJIBb30BAaTh HpHOGpCTCHHBIC S3HAHUA [JId SKOJIOTHUYCCKU TI'pPaMOTHOI'O TIIOBCACHUA B
OKpYKalollleil cpee;

- HUCII0JIBb30BAaTh HpI/IO6peT€HHbIe KIIFOYCBBIC KOMIICTCHIIMKA IIPU BBIIIOJIHCHHUH IIPOCKTOB U
yueOHO-UCCIEeIOBATeNIbCKUX 3aJad [0 HW3YYEHHIO CBOMCTB, CIIOCOOOB TIOJIYYEHHUS U
pacro3HaBaHMsI BEILIECTB;

- 00BEKTUBHO OLICHUBATh I/IH(l)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

—  KPUTHUYECKHM OTHOCHTHCS K ICEBJOHAay4YHON uHPOpMaIuu, HeI0OpOCOBECTHOM pekiame B
CpeACTBax MaccoBOi nHpopMaIuy;

—  OCO3HaBaTh 3HAYEHHE TEOPETUYECKUX 3HAHUM MO XMUMHH JUISl MPAKTHUYECKON NeATeIbHOCTH
4eJI0BEKa;

—  co3JaBaTh MOJENHM M CXEMbl Ul pelIeHHs Y4eOHbIX M MO3HABaTeNbHBIX 3a/lady; MOHHUMATh
HEOOXOIUMOCTh  COONIOIGHUS  NPEANUCAHHM, TpeiaraeMblX B  HHCTPYKUHUAX IO
MCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.

2. Coaep:xaHue nmporpaMMbl Kypca XuMHU
8 kiace

Pa3znen 1. OcHOBHBIE NOHATHA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeICTABJICHMI)
Tema 1. [lepBoHayajibHbIe XUMUYECKUE TOHATHS.

[Ipenmer xumMun. XUMHUS KaKk 4acTh €CTECTBO3HaHMSA. BemecTtBa M ux cBoucTBa. MeToabl
MO3HAHUS B XUMHUHU: HaONIOJICHUWE, OKCIEPUMEHT, Hu3MepeHue. VICTOYHMKH XUMHYECKOH
uHpopMalMu: XuUMHUYeckass Jsureparypa, HWurepHer. Ilpuembl Oe3omacHoil paboThl ¢
obopynoBanueM u BemectBamu. CTpOCHHE IJIAMEHH.

Yucteie BemiectBa U cMecd. CrocoObl OYHMCTKH BELIECTB: OTCTaWBaHHE, (UIBTPOBAHHE,
BBIIIAPUBAHUE, KPUCTAIUIM3ALUUS, NUCTWIUISAIUSA. DU3NUECKUE SBICHUS M XUMHYECKUE PEaKLHH.
[Ipu3Hakyu XMMUYECKUX PEaKIUi U YCIOBUS BOSHUKHOBEHUS U TEUECHUS XUMUYECKUX PEAKLIUN.

ATOMBI, MOJIEKYJIBI M HOHBI. BeliecTBa MOJEKYISIPHOIO M HEMOJIEKYJSPHOTO CTPOECHUSI.
Kpucrannnaeckue u amopdusbie BeniecTBa. Kpucrammmueckue pemeTki: aToMHasi 1 MOJICKYJISIpHAs.
3aBUCHMOCTH CBOMCTB BEIIECTB OT THIA KPUCTAIUIMYECKON PEIICTKH.

[IpocTeie U CH0KHBIE BEHIECTBA. XMUMUYECKUH 3JIEMEHT. MeTauibl 1 HEMETaJJIbl. ATOMHAas
enuHuIa Maccel. OTHOCUTENbHAS aTOMHAs Macca. 3HAKH XMMUYECKHUX DJIEMEHTOB.

3aKkOH TOCTOSIHCTBA COCTaBa  BemlecTB. XuMmudeckas ¢opmyna. OTHocuTedbHas
MOJIEKyJIAipHass Macca. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTAB BellecTBa. BpluncieHus 1o
xumuaeckuM popmyrnam. MaccoBast 1071 XUMHUYECKOTO AJIEMEHTA B CIIOKHOM BEIIECTBE.

BanentHocts xumuyeckux d37eMeHTOB. CocTaBieHue ¢GopMyn OMHAPHBIX COCIUHEHHM IO
BAJICHTHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB M ONPEJECICHUE BAJICHTHOCTH aTOMOB XHMHUYECKHX
AJIEMEHTOB 1O (hopmMysiaM OMHAPHBIX COCTUHEHH.

ATOMHO-MOJIEKYJISIPDHOE yY€HHE. 3aKOH COXpPAHEHHUS MAaCChl BEIIECTB IMPU XUMHYECKUX
peakumsax. KusHp u nearenpHocTs M. B. JlomoHOocoBa. Xumudeckne ypaBHEHUs. THIIBI
XUMUYECKHUX PEaKIIU: PEaKIINN COSTUHEHHUS, Pa3I0KECHHS, 3aMEIICHUSI.

Koad¢uimeHTsl B ypaBHEHUAX XUMUYECKUX PEAKIUN, KaK OTHOIICHHS] KOJTUYECTB BEIIECTB,
BCTYMAOIIUX ¥ 00pa3yIONINXCcs B pe3yabTaTe XUMUIECKON PEeaKIi.

JemMoHcTpanuu:



O3HakoMmyIeHHE € JTa0OpaTOpPHBIM O00OpYyIOBaHWEM; IMPUEMBbI O€30MacHON pabOTHl C HUM.
CriocoObl OUHMCTKHU BEIECTB: KPUCTAIUIU3ALNS, TUCTUILISALIUS.

Harpeanue caxapa. HarpeBanne napaguna. B3aumoeiictBrue pacTBOpoB: kKapOOHATa HATPUS
U coistHOM  kucnmotel, cyibdara wmeau(ll) wu  ruapokcupma Harpus.  BsaumoneiictBue
cBexxeocaxaeHHoro ruapokcuaa meau(ll) ¢ pactBopom TIIOKO3bI IPH OOBIYHBIX YCIOBUSAX U IPU
HarpeBaHuMU.

[TprMepsl MPOCTHIX U CIOKHBIX BEHIECTB B PA3HBIX arperaTHbIX COCTOSHUSX.

[TapocTepkHEBbIE MOJEIM MOJIEKY]I METaHa, aMMHAKa, BOJIbI.

[IpakTuueckas padota 1

[Tpuemsbl 6e30macHOl paboTHl ¢ 000pynOBaHNEM U BenlecTBaMu. CTpoeHHUE MIaMEHH.

[IpakTuyeckas pabdora 2

OuucTKa 3arpsi3HEHHON IOBapEHHOMN COJIH.

JlaGopaTopHBbIE OTBITHI:

PaccmoTpenme BelecTB C pa3iuuHbIMH (pU3MYEeCKHMMH cBoiicTBamH. PaszneneHue cmecu c
MOMOIIbI0 Maruuta. [IpumMeps! GU3NYECKUX U XUMHUECKUX SIBJICHUIA.

OzHakoMiieHHEe ¢ 00OpasllaMd MPOCTHIX (METallIbl U HEMETaJIbl) U CIIOKHBIX BEIIECTB,
MUHEPAJIOB U TOPHBIX MOPO/I.

Paznoxxenue ocnoBHoro kapoonara menu(ll). Peakius 3amemenus: Meau xene3oM.

YnpakHeHus U 3a0a4u:

YupaxHeHUs Ha OTIPE/ICTICHNE BAICHTHOCTH SJIEMEHTOB B OMHAPHBIX COSINHEHHSIX.

YnupaxxHeHus Ha cocTaBiIeHne GOpMyII OMHAPHBIX COSAMHEHUH 10 U3BECTHON BAIIEHTHOCTH.

VYropakHeHUsT Ha OIpeAeleHHe COCTaBa MPOCTEHUINUX COCTUHEHHH MO UX XUMHUYECKUM
dbopmynam.

VYrpakHeHus: B COCTaBICHUN XUMUYECKIX YPaBHEHUH.

Brruncnenue oTHOCUTEIHHON MOJIEKYJIIPHOM MaccChl BellecTBa Mo (opmyiie.

Brruncnenre MaccoBoOii JOU 3JIEMEHTa B XUMUYECKOM COETMHEHUU.

VYcranoBnenue npocreiiiei GopMyIbl BEIIECTBA IO MACCOBBIM JIOJISIM SJIEMEHTOB.

Heob6xoaumoe o0opynoBaHue:

[Tepuonnueckas cucrema xummudeckux smeMenToB Jl. 1. Menneneesa. (ITCXD)

[ITapocTepkHEBbIE MOJEIIN MOJIEKYII.

Mozenu KpUCTaIIMYECKUX PELIETOK.

XUMHUECKUE PEaKTUBBI U 000PYIOBaHHE B COOTBETCTBUU C METOJMUYECKUMH YKa3aHUSAMHU K
JIEMOHCTPAIIMOHHBIM ONBITAM U MPAKTUYECKUM paboTaM.

Tema 2. Kucsopoa.

Kucnopon. Haxoxnenue B mnpupozge. [lomydenue xkucimopoga B J1abOpatopuu |
IPOMBINUIEHHOCTH. Du3nMyeckue U XUMHUYECKHe CBOWCTBa Kuciopoaa. lopenue. OKCHIBIL.
[Tpumenenue kucnopoga. KpyroBopor kuciopoaa B mnpupoae. O30H, auIOTpONUsi KHCIOPOJa.
Boznyx u ero cocras. 3anura atMocQepHOTo Bo3ayXa OT 3arpsi3HEHUH.

JleMoHCTpanuu:

dusnueckue M XMMHYECKHE CBOiicTBa kuciopona. Ilomydyenue u coOupaHue Kuciopona
METOJIOM BBITECHEHHS BO3JyXa W METOAOM BBITECHEHHUS BOJbl. YCIOBHS BO3HMKHOBEHMS U
IpeKpaleHusi TOPeHHUS.

[TpakTrueckas pabota 3

[Tonydyenue u CBOMCTBA KUCIOPOA.



JlaGopaTopHBIE OTBITHI:

O3HakomIIeHHE ¢ 00pa3LamMu OKCH/IOB.

VYipaxHeHus U 3a/1a4u:

VYnpaxHeHus: Ha COCTaBICHUE (OPMYII OKCHJIOB 11O U3BECTHOM BaJICHTHOCTH.

VYipaxHeHus B COCTAaBICHUN YPABHEHUM PEaKIUI TOPEHUS CIIOKHBIX BEILECTB.

Heob6xoaumoe obopynoBanue:

[Tepuonnueckas cuctema xumuaeckux 3neMenToB Jl. . Menneneesa. (ITCXD)

XUMHUYECKUE PEaKTHUBBI U 00OpYIOBaHHE B COOTBETCTBUU C METOJAMYECKUMHU YKa3aHUSIMH K
JEMOHCTPALIMOHHBIM OIBITAM M MPAKTUYECKUM paboTaMm.

Tema 3. Bogopon.

Bonopon. Haxoxnenne B mpupone. Ilomyuenue Bomopoma B jaboparopur U
IPOMBIIIIEHHOCTH. PU3NUYECKUE U XUMUYECKHE CBOMCTBA BOJAOpOAa. Bomopoa — BOCCTaHOBUTEND.
Mepsi 6e3omacHoCTH 1pH padote ¢ BogopoaoM. [Ipumenenne Bogopoa.

JleMoHCTpamuu:

[lonyyenue Bomopona B ammapare Kwumma, npoBepka BOAOpPOJAa Ha YHCTOTY, TOPEHHE
BOJIOpPOJIa HAa BO3JyXe M B KUCIOPOJE, cOOMpaHUE BOJOPOJa METOJIOM BBITECHEHHEM BO3/AyXa U
BOJIBI.

[IpakTuyeckas pabora 4

[Tonydyenune BOgOpO1a U UCCIIEIOBAHUE €TI0 CBOMCTB.

JlaGopaTopHBbIE OTBITHI:

BsaumogetictBue Bogopoaa ¢ okcuaom meau (11)

VnpaxHeHus u 3a1auu:

VYrpakHeHus: Ha cocTaBieHne (GOpPMYI COSTUHEHUHN IO U3BECTHOM BAJICHTHOCTH.

VYrpaxHeHus B COCTaBJICHUN XUMUYECKHUX YPABHEHMII.

HeoOxonumoe o6opynoBanue:

[Tepuoanueckas cuctema xumudeckux nemenToB J[. . Menneneea. (IICXD)

XVMHYECKUE PEaKTUBBI U 000pYIOBaHHE B COOTBETCTBUU C METOJAMYECKUMHU YKA3aHUAMHU K
JIEMOHCTPALIMOHHBIM OIBITaM.

Tema 4. PacTBopsl. Boaa.

Bona. Bona B ipupoie u crmocoObl €€ 0unucTKH. Adpaiiusi BOJAbl. XUMUYECKHE CBOMCTBA BOJIBI.
B3auMmozeiicTBue BOJBI C OKCHMAAMH MeETauioB M HemetaioB. [lpumenenne Boasl. Boma —
pacTBopuTEINb. PACTBOPUMOCTH BELIECTB B BoJie. MaccoBas J0Jisi paCTBOPEHHOTO BEIIECTBA.

JeMoHcTpanuu:

Ananmu3 Bonbl. CuHTE3 BOAbl. B3ammoneicTBUE BOJBI C HAaTpUEM, KajblMEM, MarHuem,
OKCHJOM Kanblusi, okcunoMm yriepona (IV), okcunom docdopa (V) u ucnbpiTaHue MOJTYUYEHHBIX
pPacTBOPOB MHIUKATOPOM.

[TpakTnueckas pabora 5

[IpuroroBneHue pacTBOPOB COJIEH C ONPEAEICHHOM MAacCOBOW JOJIEH PacTBOPEHHOIO
BELIECTBA.

VnpaxHeHus u 3a1auu:

Haxokaenne MaccoBOl JOJIM paCTBOPEHHOT'O BELLIECTBA B PaCTBOPE.

Brluucnenue maccel pacTBOPEHHOTO BEIIECTBA M BOJABI JJisi HPUTOTOBJIEHUS pPAacTBOpa
ONPEAECICHHON KOHIIEHTPAIUH.

Heobxoaumoe obopynoBanue:



[Tepuonnueckas cuctema xumuaeckux 3meMenToB Jl. . Menneneesa. (ITCXD)

XYUMUYECKUE PEAKTHBBI U 00OPYJOBAaHHE B COOTBETCTBUU C METOJUYECKUMHU YKA3aHHUSIMH K
JIEMOHCTPALIMOHHBIM OMBITAM U MPAKTHYECKUM padoTaMm.

Tema S. KosimuecTBeHHbIE OTHOIIEHUS B XUMMH.

KonmuecTBo BemectBa. Monbs. MonsipHas Macca U MOJSIpHBIA 00beM. 3aKOoH ABOTrajpo.
Monsipablii 06beM razoB. OTHocUTENbHAs IUIOTHOCTh ra3oB. OObEMHbBIE OTHOIICHUS Ta30B NPU
XUMUYECKHUX peakuusx. [Ipocreiinme pacueTsl 10 ypaBHEHUSAM XUMHUUYECKUX PEAKIIMM.

JleMoHCTpamuu:

XHUMHUYECKUE COCIMHEHMS KOJIMYECTBOM BeleCTBA 1 MOJIb.

VYrpaxHeHus U 3a/1a4u:

Brbiuucnenuss ¢ UCMONBb30BaHUEM MOHATHUH «Macca», «MOJIb», «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAst Maccay, «MOJISIPHBIA 00bEM».

OObeMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIUIX.

PacueTsl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.

HeoOxonumoe obopynoBanue:

[Tepuoanueckas cuctema xumudeckux nemenToB J[. . Menneneea. (IICXD)

Tema 6. BaxkHejinue Kjaccbl HEOPraHMYECKUX COeTHHEHHUIA.

OCHOBHBIE KJIaCChl HEOPTAHUUECKUX coenuHeHnid. HomeHkaTypa HeopraHuueCcKuX BeIIeCTB.

Okcuapl. OKCUABI METAJIOB W HEMETaUIoB. (DU3MYECKHE W XUMUYECKHE CBOWCTBA,
MOJIy4eHUE ¥ IPUMEHEHUE OKCHUIOB.

I'unpokcunbl. Knaccudukamus ruapokcunpoB. OcHOBaHUWs, KiaccH(UKANMs W CBOWCTBA:
B3aUMO/ICHCTBUE C OKCUAAMHU HEMETAIUIOB, KUCIOTaMU. Peakius HeUTpanu3aiuu.

AMoTepHbIE OKCUIBI U THIPOKCH/IBI.

Kucnotsl, knaccudukanusi 1 CBOWCTBA: B3aUMOJICHCTBUE C METAJUIAMU, OKCHJIAMU METaJLIOB.
BbITeCHUTENBHBIN psAJl METAIIOB.

KuciioTHO-0CHOBHBIE UHAMKATOPHI.

Comu. Cpennme conu. B3aumopeiicTBue coiieii ¢ MeTaslaMH, KHCJIOTaMH, IIETOYaMH.
Crioco6sI omydeHust cosieid. CBsA3b MEXIY OCHOBHBIMH KJIacCCaMH HEOPTaHUYECKUX COCTMHEHUM.

JeMoHcTpamuu:

OOGpa3ibl OKCHAOB, KHCIOT, OCHOBaHWW W cojed. HeiTpamuzamusi menodyn KUCIOTOW B
MPUCYTCTBUU UHANKATOPA.

[TpakTuueckas pabota 6

Pemenne skcrepuMeHTaNbHBIX 3a7ad Mo TeMe: «BaxHelmme Kiacchl HEOPraHMYECKUX
COEMHEHUM.»

JlaGopaTopHBbIE OTIBITHI:

OnbITEl, TOJITBEPXKAAIONINE XUMUYECKHE CBOWCTBA OKCHAOB, KHCIOT, OCHOBaHH,
aM(OTEpPHBIX THJIPOKCHUJIOB U COJIEH.

VYnpaxxHeHud U 3aJa4u:

Pacuetsl o ypaBHEHUSIM XUMUYECKUX PEAKIIUN.

Heobxonumoe o6opynoBanue:

[lepuonnueckas cucrema xumuueckux 3neMentoB /1. 1. Menneneesa. (IICXD)

XYUMUYECKUE PEaKTUBBI U 00OpPYJOBaHHE B COOTBETCTBUU C METOJAMYECKUMHU YKA3aHUSIMU K
JIEMOHCTPAIIMOHHBIM OTIBITAM U MPAKTUUYECKUM padoTaMm.



Pazgen 2. Ilepuoamyeckmii 3aKOH W NEePUOAUYECKA CHCTEMa XMMHUYECKHX 3JIEMEHTOB
. U. MenpgeneeBa. CTpoeHue atoma.
Tema 7. Ilepuoauyeckuii 3aKOH M IepHOAUYECKasi CHCTeMAa XMMHMYECKHX 3JIeMEHTOB
. U. MenpaeneeBa. CTpoeHue atoma.

[lepBoHayanpHble MOHATUS KJIACCHU(PUKALNK XMMUYECKHUX 3JIEeMEeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JI€EMEHTOB. ECTeCTBEHHBIE CEMENCTBA XMMHUYECKHUX HIIEMEHTOB: IIEJIOYHBIE METAJLIbI,
rajoressl. biaropoaHsie rassi.

Ilepnonnueckuii 3akon /.M. MenneneeBa. Ileprnoanueckas cucrema Kak €CTECTBEHHOHAYYHAs
KJIacCU(UKALUA XUMHUUYECKUX 3JIEMEHTOB.

Tabnmuunast ¢opma mpeAcTaBICHUS KIAacCH(PUKAMKM XUMHYECKHX 3j1eMeHTOB. CTpykTypa
tabmuipl  «llepuoanueckass cucrema xumuuyeckux sJeMeHToB J[. M. MenneneeBa» (KopoTkas
dopma): A- u b-rpynmsl, nepuoabl. Pu3ndeckuil CMBICI MOPSAIKOBOTO (aTOMHOT0) HOMEpa, HoMepa
nepuoaa U HoMepa Ipymibl (Ui 3J1€MEHTOB A-TpyIi).

CrtpoeHue artoma: siApo U DJEKTpoHHas oOosiouka. CoCTaB aTOMHBIX siIep: NMPOTOHBI U
HEUTpoHbI. M30TONBL. 3apsi aTOMHOTO Spa, MACCOBOE YKMCIIO M OTHOCUTEIbHASL aTOMHAs Macca.

CoBpemeHnHast QOpMyYITHPOBKA MOHATHS «XUMHUECKHUM STIEMEHT.

DneKTpoHHas 000J0YKa aToMa: MOHSATHE 00 PHEPreTUYECKOM YpPOBHE (IJIEKTPOHHOM CIIOE),
ero EMKOCTH. 3allOJIHEHUE OJJIEKTPOHHBIX CJIOEB Yy aTOMOB 3JIEMEHTOB MallblX IE€PHOJIOB.
ONEKTPOHHBbIE CXEMbl U D3JIEKTpOHHO-Tpadguueckue ¢opmynbl. CoBpeMeHHass (opMyIHpOBKa
NEPUOANYECKOT0 3aKOHA.

3HaueHUe IMEepPUOJUYECKOrO0 3aKOHa s pa3BUTHS Hayku. JKU3Hb M HayyHBIM MOJBUT
JI.1.MeHneneena.

JlemoHcTpauu:

[Tepuoanueckas cuctema xumudeckux nemenToB J[. . Menneneea. (IICXD)

®u3nuecKue CBOMCTBA IEJIOYHBIX METAJLIOB.

BzaumopeiictBue okCcua0B HaTpus, Maruus, Gocdopa, cepsl ¢ BOJIOM, UcCIeA0BaHNE CBONCTB
MOJIyYE€HHBIX IPOIAYKTOB.

B3anmopeiicTBre HaTpus U KaJldst ¢ BOJOM.

®Pu3nyecKue CBOMCTBA TAIOTEHOB.

B3aumoneiicTBrue aqtOMUHES C XJIOPOM, OpPOMOM M HOJIOM.

VYnpaxHeHus u 3a1auu:

- VYrpakHeHus: Ha OCHOBHbIE XapaKTEPUCTUKH aTOMa XUMUYECKOTO IEMEHTA.
- VYrnpaxHeHus: Ha CpaBHEHHUE CBOWCTB XUMHUYECKUX 3JIEMEHTOB HA OCHOBAaHUH UX MOJIOKEHUS B

I[ICXD 1. 1. Menaeneena.

HeobOxonumoe obopynoBanue:

[Tepuoanueckas cuctema xumudeckux nemeHToB J[. . Menneneera. (IICXD)

XVUMUYECKUE PEaKTUBHI M 00OpPYIOBAaHUE B COOTBETCTBUU C METOAMYECKUMHU YKa3aHUSIMH K
JI€MOHCTPALIMOHHBIM OIBITAM.

Pazgen 3. Crpoenne Bemecrna.
Tema 8. Xumuueckasi cBsizb. CTpoeHue BelllecTBA.

DJIEKTPOOTPULIATELHOCTh XUMHUYECKHX 3JIEMEHTOB. OCHOBHBIE BHJIBI XMUMHUYECKOU CBA3U:
KOBAQJIEHTHAsI HEMOJSIpHAs U KOBAJICHTHAsA MOJIApHAs CBsI3b. MloHHas cBs3b. BalleHTHOCTH, CTENEHb
OKHUCIIEHUS, 3aps]l HOHA.

JlemoHCTpauu:



Conocrapnenne (HU3NKO-XUMUYECKHX CBOWCTB COCAMHEHUN C KOBAJIEHTHBIMU M HMOHHBIMHU
CBS3SIMM.
VYipaxHeHus U 3a/1a4u:
- YopakHeHUsI Ha oNpeesicHHe THIAa XUMUYECKON CBA3M B COCTUHEHUSX; COCTaBICHHE CXEM
00pa3oBaHus CBSA3EH B COCTMHEHUSIX.
- YopakHeHusI Ha OIpe/IeNiCHHe CTEIEHU OKUCIICHUS 3JI€MEHTOB B COCIMHEHUU; COCTABIICHUE
(opMyIIBI BEIIECTBA MO CTETIEHNU OKHUCIICHHUS DJIEMEHTOB.

Heobxonumoe o6opynoBanue:

[lepuonnueckas cucrema xummuueckux 3meMentoB /1. 1. Menneneesa. (IICXDJ)

Psiz1 351eKTpOOTPHULIATEIBHOCTH XUMHUYECKUX JIEMEHTOR.

XHMMHYECKUE PEaKTHUBBI M 00OPYIOBAaHKE B COOTBETCTBHH C METOJMYCCKUMHU YKA3aHUSIMH K
JIEMOHCTPAIIMOHHBIM OIBITAM.

9 kiacce

IToBTOpenune kypca xumuu 8 kiaacca (5 u).

Ilepnonnueckuil 3aKOH M Iepuoaudeckas cucrema xum. aemeHTtoB . 1. MenneneeBa B
CBETE CTpOeHusi aroMoB. Xumuyeckas cBs3b. CrTpoeHue BemecTBa. (OCHOBHBIE KJacChl
HEOPraHMYECKUX COCIUHEHMI: UX cocTaB, Kiaccudukanus. OCHOBHBIE KIACChl HEOPTaHMUYECKUX
COEJIMHEHUI: UX CBOKCTBA. Pacu€Thl 10 XMMUYECKUM YPaBHEHUSIM.

Hemonctpanuu. Tabnuna «Buasl cBsazeity. Tabnuma « TUIbl KPUCTATUTMUECKUX PEHIETOK

Pa3zgean 1. MHoroo0pa3ue xumudeckux peaxkuuii (18 4).

Tema 1. Knaccudpukanusi XuMuueckux peakuui (6 1)

Krnaccudukanus XMMUYECKUX pPEaKIHid, PEaklud COCIUHCHHS, DPA3JIOKCHHUS, 3aMEIICHUS,
oOMeHa. OKHCIUTENBHO - BOCCTAHOBUTENbHbIE peakui. OKHUCIUTENh, BOCCTAHOBUTENb, IIPOLIECCHI
OKHCJIEHUs, BOCCTaHOBJICHHsS. COCTaBJIICHHE YpaBHEHUW OKHCIUTEIBHO - BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ MOMOIIBI0 METO/1a YIEKTPOHHOTO OanaHca.

TemoBsie 3 (HEKThl XUMUYECKUX peaKlnil. JK30TEPMUUYECKUE U SHTOTEPMHUUECKHIE PEAKIUH.

Tepmoxumuueckne ypaBHeHUs. CKOPOCTh XMUMHMUYECKHX peakuuil. DakTopel, BIUSIONIME HA
CKOpPOCTbh XUMHUECKHUX peakuuii. [lepBoHayaibHbIEC TPEACTABICHUS O KaTallu3e.

JemoHcTpanuu. /[eMOHCTpalys ONbITOB, BRISICHSIOIIUX 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX
peakIuii OT pa3TuYHBIX (PaKTOPOB.

Tabmunel «OOpaTtuMble peakun», «XUMUYECKOe paBHOBecue», «CKOPOCTb XMMHUYECKOMN
peaKkum».

Pacuernsbie 3amaun. PacdeTsl Mo TEPMOXUMHUYECKUM YPaBHEHUSIM.

[TpakTuueckast pabota Nel. M3yueHue BIUSIHHS YCIOBUN MPOBEICHHUS XUMUYECKOW PEaKIuu
Ha e€ CKOPOCTb.

OO6patumsbie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

Tema 2. JaekTpoanTnyeckas aucconuanus (12 1)

XUMHUYECKUE pEeaKIuH, UAYIIME B BOIHBIX pPacTBOpaxX. DJEKTPOJUTHI W HEDJIEKTPOIHTHI.
Noubl. KaTnoHsl 1 aHMOHBI. ['HapaTHas TeOpusi pacCTBOPOB.

DIEeKTpONUTHYECKasT JAUCCOIMAINS KUCIOT, OCHOBaHWM, coiyeid. Crmabble W CHUIIbHBIC
aneKTpoduThl. CTeneHp auccoruanuu. Peakiimm noHHOTr0 oOMeHa. Y CIOBHS MIPOTEKAHUST PEaKIIHA
oOMeHa 10 KOHIIAa. XMMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTaHMYECKUX COCTUHEHHH B
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CBETE TMpeACTaBIeHUH 00  DIEKTPOJUTHYECKONM  JUCCOLMALMA M OKHCIUTEIbHO  —
BOCCTAHOBUTENIbHBIX PEAKLIUsX.

[TonsaTHE O THIPONIU3E CONEN.

Pacu€tel Mo ypaBHEHUSIM XMM. PEAKIUi, €CIM OJHO U3 BEIIECTB JJAaHO B U30BITKE.

JemoncTpauuu. VcnblTaHue pacTBOPOB BEIIECTB HAa 3JIEKTPUUECKYIO MPOBOAUMOCTb.
JIBU>KEeHHE NOHOB B JIEKTPUYECKOM I10JIE.

JlaboparopHble onbIThl. Peakiny oOMeHa Mexay pacTBOpaMu AJIEKTPOJIUTOB.

[Ipaktueckass pabora Ne2. PemieHue 5SKCHEepUMEHTANBHBIX 3amady 1Mo Teme «CBoicTBa
KHCJIOT, OCHOBAaHHUI U COJIEU KaK 3IEKTPOIUTOBY.

Konrponpaas pabora Ne 1 mo temam «Kiaccupukanuss XMMHUYECKHUX peakUuil» u
«OIIEKTPOJINTUYECKAS TUCCOLALIMSIY.

Pa3nen 2. Muoroo0pasue BeunecTs.

Tema 3. I'asiorens! (4 1)

Hemeramnbl. ['anorensl. [lonoxeHne B NMEpUOJMYECKONW CUCTEME XHMHYECKHX 3JIEMEHTOB,
cTpoeHue ux atromoB. Haxoxaenue B npupoe.

®du3nueckue M XMMUYECKHE CBOWCTBAa rajoreHoB. llomydyeHne M mnpUMEHEHHE TrajOreHOB.
Xnop. ®dusznyeckne W XUMHYECKHE CBoucTBa xjopa. [Ipumenenue xmopa.  XJI0pOBOJOPOI.
O®uznueckue cpoiictBa. I[lomyuenue. CoinsiHas kucinora U ee cond. KadecTBeHHass peakius Ha
XJIOpUJI — HOHBL. Pacnio3HaBaHue XJ10pu10B, OPOMUIOB, HOJIUIOB.

JemoncTpauuu. @usnueckue cBoicTBa rajoreHoB. IlomyueHue XjopoBoxopoaa u
pacTBOpPEHUE €ro B BOJE.

JlaboparopHsble onbIThl. Pacrio3HaBaHUe COJISHON KUCIOTHI, XJIOPUIOB, OPOMUIOB, HOJUIOB U
Hona.

[TpakTiueckas padota Ne 3. [TonmyueHue coasiHOM KUCIOTHI U U3yYeHHE €€ CBOMCTB.

Tema 4. Kucsiopoa u cepa (6 1)

Kucnopon u cepa. IlonmoxxeHne B MNEPUOAMYECKOW CUCTEME XHMHYECKUX 3JIEMEHTOB,
ctpoeHue ux aroMoB. Cepa. Amnorponust cepbl. Du3nmyeckMe U XUMHUYECKHE CBOWCTBA.
Haxoxnenue B npupoge. Ilpumenenue cepsl. CepoBonoposa. CepoBogopoiHAs KUCIOTa U €€ COJH.
KauectBenHas peakiust Ha cyabdua- nonsl. Oxeu cepsi (1V).

CepHas kucinora. XUMHYECKHE CBOMCTBAa pa30aBI€HHON M KOHLIEHTPUPOBAHHOW CEpHOI
kucinoTel. KauecTBeHHas peakuus Ha Cyiab(ar- HOHbl. XMMUYECKHE PEaKIMH, JIeXKalle B OCHOBE
MIOJIyYEHUS CEPHOM KUCIIOTHI B IPOMBIIIIIEHHOCTH. [IpuMeHeHre cepHOM KUCIOTHI.

JleMoHCTpauuu. AJUIOTPONHUS KUCIOPOJa M cepbl. 3HAKOMCTBO C 0OpaslamMH HpUPOIHBIX
Cylb(QUIIOB, CYIb(HATOB.

Jlaboparopusbie onbIThl. Pacrio3naBanue cynbhui-, cyabUT- U cylb(aT-uoHOB B pacTBOpe

[TpakTrueckas pabota. Pemenune skcnepuMeHTalbHbIX 3a1a4 1o TeMe «Kucnopona u cepay.

Tema S. A3zot u ¢ocdop (9 v)

A3zot u docdop. [lonoxenrne B mepruOIUIECKON CUCTEME XUMHYECKUX JIEMEHTOB, CTPOCHHUE
UX aTOMOB. A30T, (U3MUECKUE U XUMHUYECKUE CBOMCTBA, MOJyYyeHHE U mpuMeHeHue. Kpyrosopor
azota B npupoze. AMmuak. PU3n4ecKue 1 XMMUYECKHE CBOWCTBA, MOJIy4eHUE, NpuMeHeHne. Conun
aMMOHHMs. A30THas KucioTa M ee cBoWcTBa. OKHUCIUTENBHBIE CBONCTBA Aa30THOM KHUCIJIOTHI.
[Tony4yeHue a30THOW KHUCIOTHI B J1abopaTopuu. XUMHYECKUE pEaKIMM, JIeKallue B OCHOBE
MOJTyYEHUs @30THON KUCIIOTHI B TpoMbliieHHOCTH. [Ipumenenue. Comu. A30THbIE ya10OpeHUs.
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dochop. Amrnorpornus. Pusnveckne u xummyeckue cBoicrBa. Oxcua docdopa (V).
®docdopHast KHCI0Ta, €€ COJIU U YA0OpEeHHs.

Hemonctpauuu. Ilomydyenne amMmuaka W €ro pactBopeHue B Boae. O3HaKOMIICHHE C
o0pa3iaMu IpUpOAHBIX HUTPATOB, (pocdaros.

JlabGopaTtopHbie omnbITel. B3aumopeiictBue coseit ammoHusi co miesnodamu. O3HaKOMIICHUE C
a30THBIMHU U (HOCHOPHBIMU YIOOPECHHUSIMHU.

[TpakTuueckas padota Ne5. [Tonydenne aMmmuaka u U3y4yeHHE €ro CBOMCTB.

Pemenue 3amau Ha onpejeneHne MaccoBoil (00bEMHOM) OTU BBIXOJA MPOIYKTA PEAKIIUN OT
TEOPETHYECKH BO3MOMKHOTO.

Tema 6. Yriepoa n kpemuuii (8 1)

VYrnepon u kpemHuil. Ilonoxenue B NEpUOJAUYECKON CUCTEME, CTPOCHHUE aTOMOB. YTJIEPOL.
Amnotponusi. Du3MYECKME W XUMHYECKHE CBOWCTBA yriepoga. AmcopOius. YTapHbIA Tas.
Yraekucnelid ra3. YroibHas KUCIOTa U ee conu. KadecTBeHHas peakuus Ha KapOOHAT — HMOHBHI.
Kpyrosoport B nnpupoe.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBas kucinora u ee COH.

Crexiio. I{emeHT.

Hemoncrpanuu. Kpucraminueckue pemeTku aiMmasa U rpadura. 3HaKOMCTBO ¢ oOpa3iamu
MPUPOJHBIX KapOOHATOB M cUIWKATOB. (O3HAKOMJICHHE C pa3IMYHBIMA BUJAMU TOILIMBA.
O3HaKoOMJIEHHE C BUJIaMH CTEKJIA.

JlaGopaTopubie omnbIThl. O3HAKOMJIEHHE CO CBOWCTBAMH M B3aWMOIIPEBPAICHUSIMU
KapOOHATOB U THIPOKapOoHaTOB. KauecTBeHHBIC peakiuy Ha KapOOHAT- U CHIIMKAT-UOHEI.

[Tpaktiueckast padora Ne6. [lomyuenue okcunma yrinepoga (IV) u u3ydeHuwe ero CBOKCTB.
Pacno3naBanue kapOOHATOB.

Pemenuie 3a7au Ha BBIYMCIIEHUE MAcChl WK 00bEMA MPOYKTA peaKIMK M0 U3BECTHOM Macce
WK 00bEMY HCXOJIHOTO BEILIECTBA, COACPKAIIETO MPUMECH.

KoHntponbhas padora Ne2 o reme «Hemeramibiy.

Tema 7. O61mue cBoiicrBa Meta/uioB (11 1)

Meramnsl. [lonoxeHnne B NEpUOIUYECKON CUCTEME, CTPOCHHE aTOMOB. MeTajuindeckas CBA3b.
dusnueckue cpBoWcTBa. PAn aKTHUBHOCTH METaIOB. CBOMCTBA MeTaymioB. OOIME CIocoObI
nosydeHusi. CrijiaBbl METaJIOB.

[[lenounble Metamibl. [lonoxkeHue B MEPUOAMYECKON CHCTEME, CTPOEHHUE aTOMOB.
®dusnueckue U xumuueckue cpoiictra. Ilpumenenune. Haxoxaenue B mpupoje.

[[{enouno3zemenbHble MeTauibl. [lonokeHne B MEpUOAUYECKON CHCTEME, CTPOCHHE ATOMOB.
®Pusnyeckue U xumuueckue cpoucrBa. IIpumenenue. Haxoxnenue B mnpupoae. MarHuili u
KaJIBIIMM, UX BayKHEHITNE coequHeHus. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuii. [lonoxeHue B NEPUOIUYECKONW CHCTEME, CTPOCHHE aToMoB. Dusznyeckue U
xumuyeckue cBoiictBa. [Ipumenenmne. Haxoxnenuwe B mnpupone. AMQOTEPHOCTH OKCHAA H
TUAPOKCH/IA aTFOMUHHUS.

Kenezo. Ilonoxenue B NEPUOJUYECKOW CHUCTEME, CTpoeHHE aToMoB. dusznueckue u
xuMuueckue cBorctBa. I[lpumenenue. Haxoxnenue B npupoje. BaxHeilre coeMHEHUS Kee3a:
OKCHIbL, TUApOKCH b U comu xkene3a (11) u xenesa (111). KauecTBeHHas peakiius Ha HOHBI.

JlemoHcTpanuu. 3HAKOMCTBO C 00pa3llaMH BaKHEHIIMX COJEeH HATpHs, Kalus, TPUPOTHBIX
COCTMHEHUH KaJbIIUs, PyJlaMH Kejle3a, COSAUHEHUSIMH aTlOMUHUS. B3anMojeicTBue MIeT0YHbIX,
IEJIOYHO3EMETBbHBIX METAJUIOB U aTFOMUHUS ¢ BOIoM. CyKUraHue skeie3a B KUCIOPOIE U XJIope.
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JlaGopatopubie ombIThl. [lodydeHne THAPOKCHIA ATIOMHUHHMS W B3aUMOJCHCTBHE €ro C
kuciotamu u menodamu. I[lomydenue ruapokcunos sxeneza(ll) u (III) u B3ammoneiicTBue ux ¢
KHCJIOTaMU U HIeJI0YaMHU.

[TpakTudeckas pabora Ne7. PemnieHne 3KCepUMEHTAIBHBIX 33134 M0 TeMe «MeTamibl U ux
COCTMHEHUS».

Kontponbnas padota Ne3 o teme «O01mme cBOMCTBa METAILIIOBY

Pa3znea 3. KpaTkuii 0030p BaxkHelIIIUX OPraHUYeCKUX BelleCTB.

[Ipeamer opranndeckoil xumuu. Heopranmueckue u opraHu4ecKue COeAMHEHUS. YTIIepoa —
OCHOBa H3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHUSI aTOMa YIJIepoAa B OPraHuYeCKUX COeIUHEHUSX.

YraeBogoponsl. [Ipenensubie yriaeBogopoasl. Meta, 3TaH, nponad. CTpyKTypHbIe (OPMYIIbI
yriaeBonopoaoB. ['oMonoruueckuil psj mpeneibHbIX YrIIeBOAOpoaoB. I'omonoru. ®dusznueckue u
XUMHUYECKHE CBOMCTBA MPEIEIbHBIX YIIeBOA0p0A0B. Peakiiuu ropenue u 3amenienus. Haxoxnenue
B nipupoje. IIpumenenue.

HenpenenbHuble yriaeBogopoAbl. DTUICHOBBIN psJl HENPEAEIbHBIX YIVIEBOJIOPOJAOB. JTUJICH.
®du3nuecKkue U XMMUYECKHEe CBOMCTBA 3THIIeHA. Peakuus npucoequnenus. KauecTtBeHHbIE peakiuy.
Peaknus nonumepusanuu. [lonustunen. Ilpumenenne stunena.

ALIETUJICHOBBIN psil HENpPEAENbHBIX YIIeBOAOpOoAoB. AueruieH. CBoilCTBa alleTUIICHA.
IIpumeHeHue.

[TpousBoHBIE YriIeBOOPOa0B. KpaTkuii 0030p OpraHMYeCKHX COCTUHEHHM: OJHOATOMHBIE
cupThl, MHOTOATOMHBIC CHUPTHI, KapOOHOBBIC KHCIOTHI, CIIOXKHBIE 3(DUPBI, KUPBI, YIIICBOIBI,
AMUHOKUCJIOTHI, 0eTku. Poiib O€ITKOB B OpraHm3me.

[loHsiTHE O BHICOKOMOJIEKYISIPHBIX BelecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, CTENIEHb NoJInMepu3aiuu. [lonustunen, noaunponusieH, NoJIUBUHUIXIOPUL.

JemoncTpanuu. Moen MoJieKysl OpraHu4eCKiX COeTUHEHUH, CXEMbl, TaOIHIIbL.

['openue yriaeBogopo10B U 0OOHAPYKEHHUE TPOAYKTOB UX TOPEHUSI.

OO6pa3iupl HepTH U IPOTYKTOB UX MEePepadOTKH.

BuaeoonsIThl 10 CBOMCTBaM OCHOBHBIX KJIAaCCOB BEILIECTB.

Pacuernble 3agaun. YcraHoBiieHHe mpocTeiieil popmysbl BEllecTBa MO MaCCOBBIM JOJSIM

DJICMEHTOB.
3. TemaTnueckoe IJIAHUPOBAHUC
8 kiacce
Ne Pa3gensl nporpamMmsl KoanuecTBo yacoB no padouei
n/ nporpamMme
n
8 kiace
1 OCHOBHBIE TIOHATHS XUMHUH (YPOBEHb aTOMHO — 54
MOJIEKYJISIPHBIX MPEICTABICHUIT)
2 [eproanyeckuii 3aK0H 1 NEpUOANYECKAs CHCTEMA 7
xuMudeckux aneMeHToB J[. 1. Menneneesa. Ctpoenue
aToma
3 Crpoenue BeniecTBa. XMMHUUYECKasl CBSI3b. 7
HUroro: 68
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9 Kiace

1 [ToBTOpenue Kypca XuMun 8§ Kiracca 5
2 MHoroo0pasue XMMHUYECKHX PeaKLui 18
3 MHoroo0pa3ue BemecTs 38
4. Kpatkwmii 0030p Ba)KHEHIINX OPraHUIECKUX BEIIECTB 7
HUroro: 68
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