Pabdouass nporpamma
110 XUMHUH
8 — 9 KJIaccol



TPEBOBAHMAA K YPOBHIO IOAI'OTOBKH BblIIYCKHHKOB
OCHOBHOM OBHIEOBPA3OBATEJIBHOMU HIKOJIbI

B pe3yabTare nzyuenuss XuMum B 8 - 9 kiiaccax y4yeHHMK J0JIKeH

3HATH / MOHUMAThH

® XUMUYECKYI0 CUMGONUKY: 3HAKU XUMUYECKUX JIEMEHTOB, (OPMYJIbI XUMUYECKUX
BEILIECTB U YPABHEHUS XUMUYECKUX PEAKLII;

® gadicHellwue Xumuyeckue NOHAMUA. XUMUYECKUM 3JEMEHT, aTOM, MOJEKYIa,
OTHOCUTEJIBHBIE aTOMHAs M MOJICKYJIIpHAs MacChl, MOH, XUMHYECKasi CBS3b, BEIIECTBO,
KJIaccu (puKaIus BEHIECTB, MOJb, MOJISIpHAsS Macca, MOJSIPHBIA O00BEM, XUMUYECKas
peakmusi, KiIacCH(PUKAIMSA PEaKIHid, dJIEKTPOJIUT U HEIIEKTPOIUT, SIEKTPOIUTUYECKAS
JUCCOLIMAITHS, OKHCIIUTENh U BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBIICHHUE;

® OCHO6HbBIE 3AKOHbL XUMuu: COXpaHCHHUA MACChbl BCIICCTB, MOCTOAHCTBA COCTAaBa,
HepI/IO)II/ILIeCKI/Iﬁ 3aKOH;

yMeTh

¢ Hazvlgamb: XUMUYECKUE DJIEMEHTBI, COCIUHEHHS N3yUEHHBIX KJIACCOB;

® 00bACHAmMb: GU3NUECKUI CMBICI aTOMHOTO (TTOPSIIKOBOT0) HOMEpPAa XUMUYECKOT 0
JJIEeMEHTa, HOMEPOB TPYIIBl M TMEpHoAa, K KOTOPHIM JJIEMEHT MNPUHANISKHUT B
nepuoandeckorn cucreme J[.M. Menaeneesa; 3aKOHOMEPHOCTM H3MEHEHUs CBOMCTB
AJIEMEHTOB B IIpelesax MallblX MEPUOJOB U TJABHBIX MOArPYII; CYHIHOCTh PEAKUUN
HMOHHOT0 OOMEHa;

® Xapakmepu3oeams: XVUMHYECKHE OJEMEHTHI (OT BOAOpOAAa 1O KalbIHs) Ha
OCHOBE MX IOJIOKEeHUs B nepuoguueckoi cucreme [[.M.MenneneeBa u ocobGeHHOCTel
CTPOCHHMSI UX aTOMOB; CBSI3b MEXKAY COCTaBOM, CTPOCHHEM U CBOMCTBAaMU BEUIECTB;
XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB;

e onpedenamsb: COCTaB BEIIECTB MO MX (POpMyliaM, MPUHAJICKHOCTh BEIIECTB K
OMNpPENECIICHHOMY KJIACCy COEIWHEHMI, TUIbl XUMUYECKUX PpPEAKIUM, BaJCHTHOCTh U
CTENEHb OKHUCJICHHUS DJIEMEHTa B COCIMHEHHSIX, TUI XUMHUYECKOW CBSI3U B COCIUHEHUSX,
BO3MOKHOCTb IPOTEKAHUS PEAKIIUI HOHHOTO OOMEHa;

e cocmaenamsp. GHOPMYIbI HEOPTraHUYECKUX COCTUHEHMM HW3yYEHHBIX KIIACCOB;
CXeMbl CTPOCHHUSI aTOMOB MepBbIX 20 3JIIEMEHTOB MEPHOJUYECKOW  CHCTEMBI
Jd.N.MeHnneneeBa; ypaBHEHHUS] XMMUYECKUX PEAKLIUM;

* oOpawampcac XMMUUYECKOH NOCY10i U 1a00paTOpHBIM 000PYOBAHUEM

® pACno3HA6amMb ONLIMHbBIM NymeM: KUCIOPOJ, BOAOPOX, YIJIEKUCHBIH Tas,
aMMMaK; pacCTBOPBI KUCIIOT U MIeT04eH, XI0pUI-, CylIb(aT-, KapOOHAT-UOHBI;

®  @bLINUCIAMDb: MACCOBYIO JOJI0O XUMUYECKOr0 3JIEMEHTA 10 (POpPMyJIe COCTUHEHHUS;
MacCOBYIO JOJIO BELIECTBA B PAaCTBOPE; KOJIMYECTBO BElIECTBA, 00BbEM MM Maccy IO
KOJIMUECTBY BelllecTBa, 00bEMY MJIM MAacCe peareéHTOB MM MPOJYKTOB PEAKLIUY;

* HCNOJIb30BATh NPUHOOpPeTeHHbIe 3HAHWUS M YMEHMS B MNPAKTHYECKOM
JAeTeJIbHOCTH U MOBCEJHEBHOM KM3HM JIs1: 0€30MacHOro o0palleHus: ¢ BEIIECTBAMU U
MaTepuajlaMH; SKOJOTHYECKHM T'PAaMOTHOI'O IOBEACHUS B OKPYKAIOILIECH CpeAe; OLIEHKHU
BIIMSIHUSL XUMHUYECKOIO 3arpsA3HEHHsS OKPYKAIOIIEH Cpeapl Ha OpraHu3M YeJIOBEKa;
KPUTUYECKOUN OLIEHKH HH(OPMAINH O BEIEeCTBAX, UCIOIb3yEeMbIX B OBITY; MPUTOTOBICHHS
pacTBOPOB 3a/IaHHON KOHLIEHTpaIUu.

Tema 1. DaekTpoauTuyeckasi guccounanus 10 u
Yuawueca oonscrol 3namo:

1.
2.

OIIpENEICHHUE YIEKTPOIMTOB U HEINEKTPOIUTOB, dJEKTPOIUTUYCCKON JUCCOLUALINN;
OIIPENETICHNUs] «OCHOBAHHUEY, «KUCIIOTa», «COJb» - B CBETE TEOPHM IIEKTPOIUTUYECKOU
JUCCOLMALINH;

ornpezenenue «cremnenb J1/1»;



4. ompeneneHne peakiuii HOHHOro 0OMeHa, YCJIOBUM OCYIIECTBIIEHUS TaHHBIX PEAKIIMIA;

5. OIpENeNeHnE OKHUCIUTEIbHO — BOCCTAHOBUTEIbHBIX pEaKLU, OKUCIUTE,
BOCCTaHOBUTEIIS;

6. ompeneneHue ruIpoan3a CoJIeH.

Ymemo:

1. oOBSCHATHP MEXaHU3M HJIEKTPOJUTUYECKONH JAMCCOLMALMU BEHIECTB C HOHHOM U
KOBAJICHTHOM MOJIAPHOM CBSI3BIO;

2. 3amuChIBaTh ypaBHEHUS JIMCCOLMALINY KUCIIOT, OCHOBaHUH U coJleil;

3. CcpaBHHUBATh I10 CTPOEHHUIO U CBONCTBAM HOHBI U ATOMBI;

4. CcoCTaBJIATh MOJIEKYJISIPHBIE, ITOJIHbIE U COKpAllleHHbIE HOHHbBIE YPAaBHEHUS peaKIuii;

5. BBIMOJHSATH OMBITHI IO MPOBEEHUIO PEAKIIM HOHHOTO 0OMEHa, 1eJaTh BHIBODI;

6. ompenensTh C MOMOIIBIO PAacyETOB BEIIECTBO, JaHHOE B M30BITKE, W TNPOBOJUTH
BBIUMCIIEHHS MacChl, 00beMa WM KOJUYECTBA BEIIECTBA NIPOLYKTa PEAKIIMH 110 JaHHOMY
HCXO/IHOMY BEILIECTBY;

7. ompenensTb OKUCIUTEIbHO — BOCCTAHOBUTEIbHBIE PpEAKLHH, COCTABISITH CXEMY
JIEKTPOHHOT0 OajaHca, paccTaBiIATh KO3(DULMEHTHI, UCIONb3YsI METOJ] JIEKTPOHHOIO
Oaianca;

8. NpuUMEHSTh MONyYyeHHbIE 3HAHWSA, YMEHHUS M HABBIKM TPH PEUIEHUH TPEHHPOBOUHBIX

3aJJaHU{ U YIIPAKHEHUM.

2. Kucaopoa u cepa (9 u)
Yuawuecs oonscnut 3namo:

1. ompeneneHue aUIOTPOIUU U AJUIOTPOMHBIX BUIOU3MEHEHUH, TPUUHHBI AJJIOTPOIIHH;

2. (Qusnueckue cBoiicTBa cepbl U 00JaCTH €€ IPUMEHEHUS;

3. CTpoeHHe M CBOMCTBAa OKCHJIOB CEpbI, CEPOBOIOPOJA, CEPHUCTOW M CEPHOM KHCIIOT,
o0JlacTé UX TPUMEHEHUS

4. KadeCTBEHHYIO peakIMIio Ha CyJIb(aT — NOH;

5. ompeaeneHne CKOPOCTH XUMHUECKUX PEaKIIHii;

6. 3aBUCHUMOCTH CKOPOCTH PEAKIIMH OT Pa3JIUYHBIX YCIOBUM.

Ymemon:

1. naBaTh XapaKTEPUCTUKY TJIABHOM MOATPYIIIHI IO IJIAHY;

2. CpaBHUBATH IPOCTHIC BEIIECTBA, OOpa30BAaHHBIC JJIEMEHTAMH TJABHOW MOATPYIIEI 6
TPYIIIIBL;

3. yKa3bIBaTh IPUYUHBI UX CXOJCTBA U OTINYUS;

4. noka3bIBaTh XMMHUYECKHE CBOMCTBA CEpPbhl U €€ BAKHEHIIMX COEAMHEHUH, 3aluchiBas
YPaBHEHMs peakui B MOJIEKYJISIPHOM, HOHHOM U OKHUCIUTEIbHO — BOCCTAHOBUTEJILHOM
BHJIAX;

5. OOBACHATH BIUSHUE Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUECKON PEeaKIIuu;

6. pemats 3a7a4u;

7. TPUMEHSTh NOJYYEHHBbIE 3HAHUS, YMEHMS M HABBIKM MPU PELICHUU TPEHUPOBOUYHBIX

3a/1aHUI U yIIPaKHEHU.

Tema 3. Azor u ¢pocdop (10 u)
Yuawuecs oonscnul 3namo:

1.
2.
3.

¢du3nUecKue U XMMHUYECKHUE CBOHCTBA a30Ta;

CTPOEHHE MOJICKYJIBl aMMHaKa, (PU3NIEeCKre 1 XUMUUYECKHE CBOWCTBA, TPOM3BO/ICTBO;
CTpOEHHE, CBOMCTBA M TNPHUMEHEHHWE a30THOW KHCIOTHI, 0COObIE CBOWCTBA, XHMH3M
IIPOU3BOJICTBA;

COCTaB, CTPOCHUE, CBOWCTBA U IPUMEHEHHE COJIEH aMMOHHUS U HUTPATOB;
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5. XapaKTepUCTHKY (hochopa Kak XMMHUECKOI0 3JIEMEHTA U MPOCTOr0 BELIECTBA, CTPOCHHE

Y CBOWCTBA coeAMHEHMH (ocdopa, mpuMeHeHne MUHEepaIbHbIX Y100 peHui.
Ymemo:

1. naBaTh XapakTepUCTHKY MOArPYNIbl a30Ta, ucxoisd u3 nojioxenus B IIC u crpoenus
aToMa, 3alUCbIBaTh ypaBHEHHUS PEAaKLMUH B MOJIEKYJSIPHOM M MOHHOM BHUJIE, YUUTHIBAs
3aKOHOMEPHOCTH MPOTEKAHUS OKUCIUTEIbHO — BOCCTAHOBUTEIbHBIX PEAKIIMIA;

2. JOKa3bIBaTh XMMUYECKHE CBOWCTBA aMMHUAKa;

3. ompenensTe MaccoByi0 (00BEMHYIO) JOJII0 BBIXO/IA MPOJAYKTA PEAKLUU OT TEOPETHYECKU
BO3MOXHOTO (pemiaTh 3a/1a4un).

4. nokaspiBaTh OO0IMEe M OCOOCHHBIE CBOMCTBA COJie Ha TpUMeEpe Cojedl aMMOHUS |
HUTPATOB

Tema 4. Yriepoa u kpeMHui (74 )
Yuawuecs oonscnovt snamo:

1. oOmuryro XapaKTepHCTHUKY 3JIEMEHTOB MOATPYIIIBI YIIepoaa, ucxoas u3 nonoxenus B [1C
Y CTPOCHUS aTOMa; ITOHATHE aIcOpOLIMH, TPUMEHEHHE YIIIepoia U KpEMHHUS;

2. cocraB, CTpOCHHE, CBOMCTBA, TPUMEHEHNE OKCHIOB YIIIEPOAa U OKCUAA K PEMHHUS;

3. cocraB, CTpOCHHE, CBOMCTBA, IPUMEHEHUE YTOJIBHOW U KPEMHUEBON KHCIIOTHI, UX COJICH.

Ymemo:

1. cpaBHHMBaTh IO CTPOEHHIO U CBOMCTBaM yriaepox U KPEMHHH, UCXOAs U3 MOJOXKEHHS B

IIC m cTpoeHHMs arToMa, »3alUChiBaThb YPAaBHEHMs PEAKLUM, XapaKTepU3YHOIIUX

XHUMHYCCKUC CBOICTBa yriaepoaa B MOJICKYJISAPHOM u OKHCJIIMTCIIBHO —
BOCCTAaHOBHUTCIIbHOM BHUJIC,

2. CcpaBHUBATh CTPOEHHE M CBOWCTBA OKCHUIOB yriepoja U KPeMHHUS, YKa3bIBaTh MPHUYHHBI
CXOJICTBA M OTJIMYHS;

3. J0Ka3blBaTh XUMHYECKHE CBOMCTBA YIrOJIbHOM M KPEMHHUEBOH KHCJIOT M HMX COJICH,
3alMChIBATh YPABHEHUS PEAKIIUI B MOJIEKYJISPHOM U MOHHOM BUJIE;

4. pemarh pacyeTHbIC 33/lauyd Ha BBIUMCICHHE Macchl (00BeMa) MPOIYKTa PEaKIHUU IO
yKa3aHHOU Macce (00beMy) UCXOIHOTO BEIIECTBA, OJJHO M3 KOTOPHIX COJAEPIKHUT MIPHUMECH.

Tema 5. O0mue cBoiictBa MeTay10B ( 14 4)
Yuawgueca oonsrcnot 3nameo:

1. moHATME METAJUIMYECKOM CBSI3M M METANIMYECKOM KPUCTAJUIMUECKON pEIIETKH,
(bu3HYecKre CBOMCTBA M CIIOCOOBI MOTYyYEHHUST METAJIJIOB;

2. coCTaB, CTPOCHHUE, CBOWCTBA MPOCTHIX BEHIECTB, a TAaKXKE OKCHIOB, OCHOBAaHWM, COJIEH
METAJUIOB TIJIaBHBIX moArpynn 1-3 rpynm, 3amnuchiBaTh YpaBHEHHMS peakUMil B
MOJIEKYJIIPHOM ¥ HIOHHOM BH/IE;

3. ompeneneHue MeTaJUTypruu, CIocOObl MPOMBIIIICHHOTO MOMy4YeHHs METajuIoB, pOJib
PYCCKHX YYEHBIX B Pa3BUTUU METAJUTYPrUH, TOHITHS PYIbI U ITyCTON MOPOJIbI, OCHOBHBIE
CTaJN¥ MOTYYEHHS] METAILIOB.

Ymemo:

1. 3amuceiBaTh ypaBHEHHS pEaKIHMil IMOJyuYeHUs METauioB ¢ Touku 3peHus 1O/ u
y4eHHUs 00 OKHCIMTEIbHO — BOCCTAHOBUTEIILHBIX MPOIIECCaX;

2. XapakTepu3oBaTh MeTaslI 1Mo ero nonoxeHuto B [IC u cTpoeHnto atoma, XUMHUUYECKHE
CBOICTBA MPOCTOIr'0 BEMIECTBA U BAXKHEHIIIUX €r0 COECIMHEHUHN, 3alIUChIBasl ypaBHEHUS
peakuuii B MOJIEKYJISIPHOM U HOHHOM BU/IE;

3. J0Ka3bIBaTh XMMUYECKHUE CBOMCTBA OKCHUJIOB, OCHOBAHUW U COJIEH METAJJIOB TJIaBHBIX
MOATPYIIT M JKeJe3a, 3alMChbIBaTh YPAaBHEHHS PEAKIMIl B MOJIEKYJISIPHOM M HOHHOM
BH/IE.
Tema 6. [TepBoHavaibHbIE MPeACTABJIEHUS 00 oprannveckux Bemecrsax (18 u)
Yuawueca oonscnut 3names:
1. ompeneneHue OpraHUYECKON XUMUH, PA3INYUs MEKAY OPraHUYeCKUMH U
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HEOPraHWYeCKUMH BEIleCTBAMHU, 0COOEHHOCTU CTPOCHUS U CBOMCTB OPraHUYECKUX
BEIIIECTB;

1. -ocuoBHble monoxeHust Teopun A.M.ByTnepoBa (kpaTko). onpeaeneHue yrieBoaopoios,
WX KJIACCU(HUKAIUIO; ~-HEKOTOPBIE CBOMCTBA YTIJIEBOJAOPOAOB; HMETh MPEICTABICHHUE O
MPUPOJIHBIX UICTOYHHUKAX YTIIEBOJOPOIOB OIPEIEIECHNE OJTHOATOMHBIX U MHOTOaTOMHBIX
CIIMPTOB; -CBOMCTBA U IPUMEHEHUE CIIUPTOB. ONpEeIIEHUE KapOOHOBBIX KUCIOT U
KUPOB; CBONCTBA U MpUMEHEHHE KapOOHOBBIX KUCIIOT U )KUPOB. UMETh O0ILHE MOHATUS
0 TIIIOKO03€ U caxapo3e KaK BaKHEHIINX MPEICTABUTENSIX YTIEBOIOB; UMETh O0IIHE
MOHSTHSI O CBOMCTBAX U MPUMEHEHUH YTJIEBOJIOB UMETh OOIIME MOHATHS O OeNKaX; UMETh
o0IIMe OHSTHUS O MOJMMepax Ha IMPUMepe MOMMATUIICHA; IMETh OOIIUE TIOHSATHUS O
CBOMCTBAxX M MPUMEHEHUH OEJIKOB U MOJMMEPOB;0011ee MPEACTaBIEHUE O JEKapCTBaX U
JIEKapCTBEHHBIX MperapaTax.

Ymems:
1. 3amuchIBaTh CTPYKTYpHBIE (hOPMYJIIBI OPraHUYECKUX BEIIECTB;
2. OUIpeneNnsTh U30MEpPHI, 1aBaTh UM Ha3BaHMUS.
3.3aIMChIBaTh HEKOTOPbIE YPABHEHHS XMMUYECKUX PEAKIHA, XapaKTepH3YIOIIHe
XMMHMYECKUE CBOMCTBA YTIIE€BOLOPOAOB (IIPEAEIBHBIX U HENPEAEIBHBIX).
4.3anKCchIBaTh CTPYKTYpHbIE ()OPMYJIBI CIIUPTOB;
5.Ha3bIBaTh HEKOTOPHIE CIIUPTHI IO CUCTEMATUYECKOM HOMEHKIIATYpE.
6.3aIMChIBaTh CTPYKTYpHBIE (POPMYIIBI KapOOHOBBIX KHCIIOT U JKUPOB;
7.Ha3bIBaTh HEKOTOPbIE KAPOOHOBBIE KU CIIOTHI IO CUCTEMAaTUYE€CKOM HOMEHKJIaType.
8.BBINOJIHITH TPEHUPOBOYHBIE YIPAXKHEHUS 10 TEME.
O.BBINOIHATH TPEHUPOBOYHBIE YIPAKHEHUS 10 TEME.

COAEPKAHUE ITPOI'PAMMBI KYPCA XUMHHA 9 KITACCA
BBenenmne: 2 yaca

Tema 1. Daextpoantuyeckas guccouuanus (10 q)

ONEKTPONUTBl ¥ HEIEKTPOJIUTHL. DJIEKTPOJUTHUYECKAs [UCCOLMALMS BEIIECTB B BOAHBIX
pactBopax. oHbl. KaTHOHBI 1 aHMOHBL. DJIEKTPOIUTHYECKAS] JUCCOLUALIUS KUCIIOT, LIeJIouel U
cosneil. CusbHble U ciadble 3aeKTpoauThl. CTeneHp aucconuanuu. Peaknun noHHOrO oOMeHa.
OKucIMTEeNbHO-BOCCTAaHOBUTEINIbHBIE peakiuu. Okucnutens. BocctanoBurens. L uopoaus coneu.
JlemoHcTpaumu. Hcnvimanue geujecms Ha 21eKMpPOHHYIO NPOosooumocmy Jlgusicenue uoHos 6
NEeKMPULECKOM noe.

JlaGopaTopHble ONbITHI. Peakyuu 0omena mexcoy pacmseopamu 31eKmpoaumos.
IIpakTnyeckas padora. Pemenue 3KCIEpUMEHTAIBHBIX 33/1ad M0 TeMe «DJIEKTPOJIIMTHYECKAS
JUCCOLTMALIHSDY.

Tema 2. KucJsiopoa u cepa (8 4)

[Tonoxenue kucnopoga u cepel B [ICXD, crpoeHne ux aTtoMoB. AJJIOTPONHUS KHCIOpPOJA —
030H. Cepa. Amnorponus cepbl. Duznueckue U XuMu4deckue cpoiictBa. Haxoxaenue B mpupoze.
[Tpumenenue cepol. Oxcuna cepsl (4). Ceposodopodnas u cepHucmas KUCIOmsvl U UX COJU.
Oxcun cepsl (V). Cepnas xucnora u ee cond. OKHUCIUTENbHbIE CBONCTBA CEPHOW KHCIIOTBI.
[TonsaTHe 0 ckopocTH XUMUYECKON peaknu. Kartanmm3aTopsl.

JeMoHCcTpaMu: AJUIOTPONHS KHCIOPOAA W Cepbl. 3HAKOMCTBO € OOpasliaMHu MPUPOTHBIX
COEIUHEHUI CEepHI.

JlaGopaTopHble onbIThbl. Pacno3HaBanue cynbpaT — MOHOB, CYIb(GUT-UOHOB U CyIbPuI —
HMOHOB B pacTBOpeE.

IIpakTuyeckas padora. Penienue sKcrepuMeHTalIbHBIX 331a4 1o Teme «Kucmopon u cepan
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PacuerHnsble 3agaum. BeluncineHus 1Mo XuMHU4eCKHUM YpaBHCHHUAM MaCChbL (KOJ'II/I‘leCTBa, O6’beMa)
BEIlIeCTBA 110 U3BECTHOM Macce (KOJ'II/I‘leCTBy, O6’beMy') OAHOI'0 M3 BCTYIHMBIIHUX MM
IMOJIy4Jaromuxcs B pe3yJIbTaTC pCaKIIUK BCIICCTB.

Tema 3. Azot u docdop (12 4)

[Tonoxxenue azora u pocopa B [ICXI, cTpoeHne ux aToMOB. A30T, PU3NUECKHE U XUMHUECKHE
CBOMCTBA, MONy4eHHE U HpuMeHeHne. KpyroBopor a3ora B mpuponae. AMMHAK: (GU3HYECKUE U
XUMHUYECKHE CBOMCTBA, MojydeHue u npuMeHenune. Comum ammoHus . Okcunbl azota (2) u (4).
AzotHass kucinora u ee comd.  OKUCITUTENIbHBIE CBOWCTBA a30THOM KHCIOTHL. Docdop.
Amnotponust pocdopa. Pusndeckre U XUMUUECKHe cBoiictBa docdopa. Okcun pocdopa (V).
Oprodochopnas kucioTa u ee conu. MunepanbHvie YO0OpeHus.

JemoncTpanuu. [lonyuenne ammuaka u ero pactBopenue B Bojae. O3HakomiieHue ¢ oOpa3namu
MIPUPOTHBIX HUTPATOB, (hocdhaToB.

JlaGopaTopHble ONbITHI. B3aumooleticmeue coneu ammonus co wenoyamu. O3HaKomieHue ¢
asomuviMu U ghocpopnvimu y0odbpernuamu.

IpakTnyeckne padorbl. [lodyueHne aMMuaka W W3ydeHHE €ro CBOWCTB. OnpedenenHue
MUHEPALHBIX YOOOPeHULL.

Tema 4. Yriiepoa u kpemuuii (9 4)

[Tonoxxenue yrnepona u kpemHus B IICXD, crpoeHnme ux aTtoMoB. YTJepoll, aJJIOTPOIHBIE
Moaudukanuu, (U3NUECKHe W XHMHYECKHE CBOWCTBAa yriepoga. KpyroBopor yriepona B
pUpoze. YrapHbIi ra3, CBOMCTBA U (PU3HOJIOTHYECKOE ICHCTBUE HA OPraHU3M. YTJICKHCIIBIN Tas3.
VYrompHas kuciioTa u ee conmu. Kpemuuid. Oxcun kpemuus (4). KpeMHueBast KUCIIOTa U €€ COJIH.
Cmexno. Llemenm.

JdemoncTpaumu. Kpucramnuueckas pemierka yrias U rpaguta. 3HaKOMCTBO ¢ oOpa3uamu
MIPUPOJIHBIX KApOOHATOB U CHIIMKATOB, O3HAKOMAEHUEe ¢ 8U0AMU CINEKIA.

JlabopatopHble omnbIThl. (O3HaKOMJIEHHME CO CBOMCTBAMM U  B3aMMOIIPEBPALICHUSAMU
KapOoOHaTOB U TUApOKapOoHaToB. KauecTBeHHas peakius Ha KapOOHAT — U CHIIMKAT — UOH.
IIpakTnueckas padora. Ilonmydyenue oxcuga yriepoga (1V) u u3ydeHue ero CBOMCTB.
Pacno3naBanue kapOOHATOB.

Tema 5. O0mue cBoiicTBa MeTa10B (16 4)

[Tonmoxenne merammoB B IICXD J[.M.MenneneeBa. Metammdeckasl CBs3b. PU3NUECKHE U
XUMHUYECKHE CBOMCTBA MeTayuioB. Psn wHanpsbkenus wmetaswioB. [loHsTHe O MeTajuTypruu.
Cnoco6b1 moydenus: MetayuioB. CriiaBsl (CTanb, YyryH, TIOpaTtOMUHHNA, Opon3a). [Ipobnemsl
0€30TXOIHOr0 IMPOU3BOJACTBA B METALIYPIrUM W OXpaHa oOkpyxkatomeid cpensl. lllenounsie
MeTaJuibl. [lonokeHne MenouYHbIX METAJIOB B MEPUOJUYECKON CHUCTEME M CTPOECHHE aTOMOB.
Haxoxnenue B mpupone. dusnueckue um XuMHUUECKHME CBOMCTBAa. [IpuMeHEHUE IIETOUYHBIX
METAII0B U HX coemuHeHui. Kampimii u ero coemnHenns. XKecTKOCTh BOJBI M CIIOCOOBI €€
ycTpaHeHus. AimomuHui. [lonoxkeHne amoMUHMS B NEPUOAMYECKOM CHCTEME U CTPOCHHE €ro
atroma. Haxoxnenue B mnpupoge. DPu3HMUECKHE M XUMUYECKHME CBOMCTBA aJIOMHUHUA.
Ampomepnocms _okcuda __u___ecudpokcuoa __amomunus. XKeneso. Ilomoxxenwe keie3a B
MEePUOANYECKON CHUCTEME M CTpoeHHe ero aroma. HaxoxaeHue B mpuponae. dusnueckue u
XAMHUUYECKUE CBOUMCTBA xkeje3a. Oxcuowl, 2uopokcudnt u coau xcenesa (1) u owceneza (111)
JleMoHcTpanmuu. 3HAKOMCTBO C 0Opas3liaMd BaXKHEHIIMX COCIUHECHHH HATpUs, KaJus,
NPUPOAHBIX  COCAMHEHMM  KajblUs, pyJaMd  JKelie3a, COCAMHEHUSIMH  aFOMUHUSL.
BzanmopeiicTBHE MIETOYHBIX, IISIOYHO3EMEILHBIX METAUIOB M allOMUHMSA C Bogou. Cxxuranue
JKere3a B KUCIOPOJIE U XJIOpE.

JlabopaTtopHble omnbIThl. [lonyueHue TrUIpOKCHAA aTIOMUHUS U B3aUMOICHCTBHE €ro ¢
KucinoTamMu U menodamu. [lomydenne rugpokcunoB sxenes3a (2) u (3) U B3aUMOACUCTBUE UX C
KUCJIOTaMH U IIEIOYaMHu.

IIpakTnuyeckune padorel. PemeHne sKcriepuMeEHTANBHBIX 3aa4 10 TeMe «JJeMeHThl la — 3a
TPynn MEePUOIMYECKON CHCTEMbl XMMHYECKHX JJIEMEHTOBY». PelieHne 3KCIepruMEeHTATbHBIX
3aJ1a4 1Mo TeMe «MeTaiabl U BX COSTHHEHHUS.




PacueTHble 3amauyd. BpluncieHHEe 10 XMUMHYECKMM YPaBHEHHSIM Macchl, oObeMa HIIU
KOJIMYECTBA BEIIECTBA OJHOTO M3 MPOJYKTOB PEAKIIMHU MO0 MAacCe UCXOIAHOTO BEIIECTBA, 00bEMY
WM KOJIMYECTBY BEIECTBA, COACPIKAILETO OMPEICICHHYIO 00 IIPUMECEH.

Tema 6. IlepBoHauanbHbIe NPeACTABIeHHUA 00 oprannyeckux Bemecrsax (114)
[lepBoHauasibHblE CBEIEHHUS O CTPOCHUM OPraHMYecKUX BeliecTB. OCHOBHBIE MOJOXKEHUS
TEOpUU OpraHuYecKux coenuHeHuii A.M. bytinepoBa. M3omepus. YnpouieHHas KiaccupuKamus
OpPraHUYECKUX COCTMHEHHI.



