MyHHIHNATbHOE Gl0/UKeTHOe o0meoGpasoBaTeabHoe yupexaenne «TwopHsiceBckas cpexHsis
o6meobpasoBaTepHas mkosia Hypaarckoro MmynnuunaisHoro paiiona Pecny6amkn Taraperany»

«ITpuHSTON «CormacoBaHo» VTBepxKIAID
PykoBogutens HIMO 3am.upekropa no YP MbOVY HupexTop MBOVY
/;Z‘ Muxetikuna JLU. «T%;jceacxax COIl» | «Tryprsiceckast COILI»
ITpofoxon Ne 5 Q ~—  Kocmauesa T.M. 4 Muxeiikun B.A.
Ot «05»ampens 2019r. «05» ampenst 2019 1 7 a3z Ne 43 -O/1
Ot1«05y anpens 2019r.
PABOYAS ITIPOTPAMMA
MO XUMMUHU,
9 kaace

[TpuHsTa Ha 3acelaHuu
eJJarOrM4ecKoro CoBeTa
nporokon Ne7 ot «0S»anpens 2019r

CocraBHTeb IPOrPaMMBbI: YUUTEb XUMHU
OpnoBa Enena AnexkcanapoBHa

CPOK PEAJIMBALIMU 1 T'OX



TPEBOBAHMHS K YPOBHIO ITIOAT'OTOBKHA BBIITYCKHUKOB
OCHOBHOM OBUIEOBPA3OBATEJbHOW IIKOJIBI

B pesynbprare nzydenuss xumuu B 8 - 9 Kiiaccax y4e€HUK JOJIKEH

3HATH / IOHUMATH

[J XMMHMYECKYIO0 CUMBOJIMKY: 3HAKH XUMUYECKUX JIEMEHTOB, (POPMYJIIbl XUMUUYECKUX
BEILIECTB U YPABHEHUS XUMHUECKUX PEAKIIMIA;

[J BakHeHIIME XMUMHUYECKHE TOHSTUS: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIeKyJa,

OTHOCHUTEIIbHBIC aTOMHAs M  MOJICKYJSIpHAas MAacChl, HOH, XHUMHYECKass CBs3b,
BEILIECTBO,

KJ1accuuKalus BEIIECTB, MOJb, MOJIIpPHAs Macca, MOJISIPHBIM 00BEM, XMMHUYECKAs
peakuusi, KiaccuPuKanus peakiuid, IEKTPOIUT U HEIICKTPOIUT, DJICKTPOJIUTUYECKAS
JOUCCOLIALINS, OKUCIIUTEND U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE;

[J OCHOBHBIE 3aKOHBbI XMMHUH: COXPAHEHHWS MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH,;

yMeThb

[J Ha3bIBaTh: XUMUYECKHE 3JIEMEHThI, COEIMHEHUS] U3YUEHHBIX KJIaCCOB;

(] OOBSCHSThH: (HU3MUYECKUI CMBICT aTOMHOTO (TOPSAKOBOIO) HOMEpa XHUMHUUYECKOTO
AJIEMEHTAa, HOMEPOB TPYyNIbl M TMEpUoAa, K KOTOPHIM DBJIEMEHT MPUHAMICKUT B
nepuoandeckon cucreme .M. MenpaeneeBa; 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
AJIEMEHTOB B TMpejliefiax MajblX MEPUOJOB M TJABHBIX MOATPYII; CYIIHOCTh peaKIui
HOHHOTO 0OMEHa;

[J xapakTepu3oBaTh: XHUMHYECKHE 3JEMEHTHl (OT BOJOPOJa JI0 KajbllMs) Ha OCHOBE
WX TOoJIoKeHUus B mnepuoanueckort cucteme J[.M.MenneneeBa u ocoOeHHOCTEH
CTPOEHUSI UX aTOMOB; CBSI3b MEXKIY COCTAaBOM, CTPOCHHMEM M CBOWCTBAMHU BEUIECTB;
XAMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB;

O onpecAcIAThE: COCTaB BC€IICCTB II0 HX (bopMynaM, MNPUHAJIC)KHOCTh BCIHICCTB K
OIIPCACIICHHOMY KJIACCY COCI[I/IHCHPlﬁ, THUIIBI XHUMHWYCCKHUX peaKHHﬁ, BaJICHTHOCTDB
CTCIICHb OKHCJIICHHA  JJICMCHTaA B COCIUHCHUAX, THII XUMHUYECKONM CBS3M B
COCAMHCHUAX, BOBMOKHOCTD IIPOTCKAHUA peaKuHﬁ HOHHOTI'O O6MeHa;

[] cocTaBnsATh: (OPMYJbl HEOPTAaHMYECKUX COEIMHEHUN HM3YUYEHHBIX KIIaCCOB;



CXEMbl CTPOEHHS aTroMOB IMepBbIX 20 D3JIIEMEHTOB NEPUOAUYECKOM  CUCTEMBI
J.N.MenneneeBa; ypaBHEHUSI XUMUUYECKUX PEAKIINM;

[ oOpalarbcsic XUMAYECKOM MOCy10i U 1a00paTOpHBIM 000pYy10BaHHUEM;

[] pacmo3HaBaTh ONBITHBIM IIYTEM: KHCJIOPOJ, BOJOPOJ, VYIVIEKHCIBIM Ta3, aMMHUAK;
PacTBOPHI KUCIIOT | MIEN0YEH, XJIOPUI-, CyIb(aT-, KapOOHAT-UOHBI;

(] BBIYMCIATH: MAacCOBYIO JOJIO XHMHYECKOrO 3JIeMEHTa Mo (opMyle COEIUHECHHS,
MacCOBYIO JOJII0O BELIECTBA B PacTBOPE; KOJMYECTBO BEILECTBA, 00BbEM WM MAacCCy I10
KOJIMYECTBY BEILIECTBA, 00bEMY WJIM MACCE PEAareHTOB WIK IPOAYKTOB PEAKIIIHY;

[l ucmonb3oBaTh MPUOOPETEHHBbIE 3HAHUS M YMEHHUS B MPaKTUUYECKOU NEATEITHHOCTH U
MOBCEIHEBHOM JKM3HM JUJIs: O€30MacHOro oOpallleHusi ¢ BEIIECTBAMHM U MaTepHallaMu;
DKOJIOTMYECKA TPAMOTHOIO IIOBEJIECHHS B OKPYXKAIOUIEH Cpele; OLEHKU BIIMSHUSA
XUMHUYECKOTO 3arpsi3HEHUs OKPY’KAIOIIEW Cpelpl HAa OpraHU3M 4YeJIOBEKa; KpUTUUYECKON
OLICHKH MH(pOpMallu O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY; MPUTOTOBJIECHUS PAacTBOPOB
3aJTaHHOM KOHLICHTPALIVH.

Tema 1. DnexkTponutudeckas guccoruanus 10 4
Yyammecst 10IKHBI 3HATD:
1. ompezaeneHue AMEKTPOTUTOB U HEAIEKTPOJIUTOB, JIEKTPOIUTUUECKON TUCCOLNAINY;

2. OnmpcACIICHUSA «OCHOBAHHUC), «KHCIOTa», «COJIb» - B CBCTC TCOPHU
3H€KTpOJ'IPITH‘lCCKOfI JUucConuranmnm,

3. ompeneneHue «crerneHb DJ1J»;
4. ompeneneHue peakiiuii HOHHOTO 0OMEHa, YCJIOBUI OCYIIIECTBICHUS JAHHBIX PEAKIINA;

5. OIIpCACIICHUC OKHUCJIUTCIBHO — BOCCTAaHOBHTCJIBHBIX peaKuHﬁ, OKHUCJIUTCIIA,
BOCCTaHOBUTCJIA,

6. ompeneneHrue ruIpoan3a coyei.
YMmeTh:

I. OOBSICHATH MEXaHU3M DJICKTPOJUTUYECKON JHUCCOLMAIlMM BEIIECTB C HWOHHOW U
KOBAJICHTHOM MOJISIPHOM CBSI3BIO;

2. 3amMchIBaTh YPABHEHUS TUCCOLMAIIMU KUCIIOT, OCHOBAHUW U COJIEH;
3. CpaBHUBATH 10 CTPOCHUIO U CBOWCTBAM MOHBI U ATOMBI;

4. COCTaBIISTH MOJICKYJISIPHBIC, ITIOJIHBIC 1 COKPAIICHHBIC HOHHBIC YPAaBHCHUA peaKuHﬁ;



5. BBINOJHSATH OMNBITHI 10 IMPOBCACHUTIO peaKuHﬁ HMOHHOT'O 06M€Ha, A€J1aThb BBIBOJBI,

6. onpecAcisiTb ¢ IIOMOIOBIO PaACUCTOB BCIOCCTBO, JAHHOC B I/I36BITI(G, u MPOBOAWTH
BBIYMCJICHHUS MACChI, o0beMa MM KOJMYECTBA BCHICCTBA IIPOAYKTAa pCAKIUU 110 JaHHOMY
HCXOJHOMY BCHICCTBY,

7. ompenensTh OKHUCIUTEIIBHO — BOCCTAHOBHUTEIBHBIE PEAKIIMH, COCTaBISATH CXEMY
AJIICKTPOHHOTO OajlaHca, PacCTaBIATh KOI(PPHUIIMEHTHI, UCITONB3YsI METO JCKTPOHHOTO
Oaianca;

8. TNpUMEHSATh TMOJY4YEHHbIE 3HAHHUA, YMEHHMS W  HABBIKM TIpU  pEUICHUU
TPEHUPOBOYHBIX 3a/IaHUN U YIPAKHEHUH.

2. Kucnopon u cepa (9 1)

Yyamuecs 10/2KHBI 3HATD:

1. ompeaeneHue aUIOTPONUU U AJUIOTPOIHBIX BUAOU3MEHEHUHN, TPUUYUHBI AJIJIOTPOIINH;
2. ¢usnyecKkue CBOMCTBA cephbl M 00JIACTH €€ MPUMEHEHNS,

3. CTpoeHHME W CBOWCTBa OKCHIOB CEpBl, CEPOBOJIOPOJA, CEPHHUCTONH W CEpPHOH
KHCIIOT, 00JIACTH UX TIPUMCHCHMS;

4. KayeCTBEHHYIO PEaKIIMIO Ha CylIb(}aT — HOH;

5. ompeneneHre CKOPOCTH XUMUYECKUX PEaKIUii;

6. 3aBUCHUMOCTH CKOPOCTH PEaKIMH OT PA3JIUYHbBIX YCIOBUM.
Ymers:

1. maBaTh XapakTEpUCTUKY IJIABHOM MOJATPYIILI MO IIaHY;

2. cpaBHUBaTh NPOCTHIE BeUIECTBA, OOpPA30BAHHBIC AIIEMEHTAMH TJABHOW IOATPYIIITHI
6 rpynmnsl;

3. YKa3bIBaTh IIPUYHUHBI UX CXOACTBA U OTIINYUS;

4. noka3plBaTh XHMHUYECKHE CBOWCTBA CEpPbl M €€ BAXKHEUIIMX COCIUHEHUN,
3allMChIBasl YPABHEHUS pPEAKIUMKA B MOJIEKYJISPHOM, HWOHHOM UM OKHCIMUTEIBHO —
BOCCTaHOBHUTEIILHOM BHAX;

5. OOBSCHATH BIHMSHUE PA3IMUYHBIX ()aKTOPOB Ha CKOPOCTh XUMHYECKON PEaKIINH;
6. peliaTh 3a1a4H;

7. TpPUMEHSATH TIOJyYECHHbIE 3HAHWS, YMEHUS W  HaBBIKM TIPU  PEUICHUU
TPEHUPOBOYHBIX 33JJaHUN U YIIPAKHEHUH.



Tema 3. Azot u pocdop (10 1)

Yuamuecsi 101KHBI 3HATH:

1. ¢usnyeckne u XUMHUYECKUE CBOWCTBA a30Ta;

2. CTpOEHHE MOJIEKYJIbl aMMHUaKa, (PU3NYECKUE U XUMUYECKUE CBOMCTBA, IPOU3BOCTBO;

3. CTPOCHHUC, CBOMCTBA M IMPUMCHCHHC a30THOM KHCJIOTHI, 0COOBIC CBOﬁCTBa, XUMU3M
ITPOU3BOACTBA,

4, COCTaB, CTPOCHHUC, CBOMCTBA U IMPUMCHCHHC COJIC aMMOHMS U HUTPATOB;

5. xapaktepucTuky (dochopa Kak XHUMHYECKOTO 3JEMEHTa M MPOCTOr0 BEIECTBA,
CTpPOEHHE U CBOMCTBA COEAMHEHUM ocdopa, MPUMEHEHNE MUHEPAIbHBIX YI00OPEHUH.

YMmerh:

l. nmaBaTh XapakTEpUCTUKY MOATPYHIBI a30Ta, ucxoAs w3 mnojoxeHus B I[IC wu
CTPOEHHUS aTOMA, 3aMUCHIBATh YPABHEHHS PEAKIUN B MOJIEKYJISPHOM W HOHHOM BHJIE,
YUYUTBIBAS] 3aKOHOMEPHOCTH MPOTEKAHUS OKUCIUTEIBHO — BOCCTAHOBUTEIIbHBIX PEAKLINM;

2. JOKa3bIBaTh XMMHUYECKHE CBOMCTBA aMMHAaKa,

3. ompeaensaTh MacCoBylo (00bEMHYIO) JIOJIO BBIXOA MPOAYKTA PEAKIIMHA OT TEOPETUICCKU
BO3MOKHOTO (peliaTh 3aj1a4n).

4. noka3blBaTh OOIIME W OCOOEHHBIE CBOWCTBA COJIEH Ha MpUMEpPE COJied aMMOHHS U
HUTPATOB

Tema 4. Yriepon u kpemuuii (74 )
Y4yamuecs 1015KHbBI 3HATH:

1. oOuryro XxapakTEepUCTHKY AJIEMEHTOB MOATPYIIIBI YTIEPOaa, UCXOAS U3 TOJIOKCHHS B
[1C u cTpoeHust aToma; MOHATHE AJCOPOITUHU, TPUMEHEHHUE YTIIepoaa U KPEMHHUS;

2. cocTaB, CTPOEHHE, CBOMCTBA, IPUMEHEHUE OKCUJIOB YTIIEpOAa U OKCU/Ia KPEMHUS;

3. cocTaB, CTPOCHHME, CBOWMCTBA, NMPUMEHEHUE YIrOJIbHOM M KPEMHHMEBOW KHUCIIOTHI, UX
COJICH.

YMeTh:

1. cpaBHHMBaTh IO CTPOEHUIO U CBOWCTBAM YIJIEPOA M KPEMHMUIA, UCXOMS U3 TOJIOKEHUS B
I[IC m cTpoeHuss aroma, 3alUChIBATh YPAaBHEHUS pEaKLMil, XapaKTEPHU3YIOIINX
XUMHUYECKHME  CBOMCTBAa  YIJIEPOJa B MOJIEKYJSIPHOM WU OKHCIMUTENBHO  —
BOCCTaHOBUTEIBHOM BUJIE;



2. CpaBHUBATb CTPOCHUC U CBOMCTBA OKCHIOB yIJCpoaa U KpEMHH:, YKA3bIBATh ITPUYNHBL
CXOACTBA M OTJINYUA,

3. JOKa3bIBATh XHMMHUYCCKHC CBOMCTBA yFOHBHOﬁ u KpCMHI/IeBOI\/JI KHCJIIOT U HX COJIGﬁ,
3allUChIBATh YPABHCHUA peaKuHﬁ B MOJICKYJIIPHOM U HOHHOM BHIC,

4. pemaTh pacUeTHBIE 3aJadyd Ha BBIYHMCICHHWE Macchl (00beMa) MPOIYyKTa pPEaKINH
o yKa3zaHHOW Macce (00beMy) HMCXOJHOTO BEHIECTBA, OJHO W3 KOTOPBIX COACPKUT
IPUMECH.

Tema 5. O6mue cBoiicTBa MeTaIIoB ( 14 1)

Yyammecst 1015KHbI 3HATh:

l. moHATHE METAJUIMYECKOM CBS3M M METAUIMYECKONW KPHUCTAIUIMYECKOW PEIIETKH,
(bu3nyeckre CBOMCTBA U CIOCOOBI OTYUYEHUS! METAILIOB;

2. cocTaB, CTPOCHHE, CBOMICTBA MPOCTHIX BEIIECTB, a TAKKE OKCHUJIOB, OCHOBaHHIA,
COJIEH METAJUIOB TJIABHBIX MOATPYII 1-3 rpymm, 3anuchiBaTh ypaBHEHHUS DPEAKIUN B
MOJIEKYJIIPHOM U HOHHOM BHJIE;

3. ompezaeneHWe METAJUTYpPruu, CHocoObl TPOMBIIUIEHHOTO MOJIY4YEHHUs METalIoB,
pOJIb PYCCKMX YYEHBIX B PAa3BUTHU METAJLUIYPTUH, MOHATUS PyAbl U IIyCTOM NOPOIBI,
OCHOBHBIE CTaJUU ITOJTYYEHHS METAJUIOB.

YMmerh:

1. 3anuchiBaTh ypaBHEHHS PEAKIMU MOJIYyYECHUS METAUIOB C TOYKU 3peHus 1O/ u
YYEHHS 00 OKUCIUTEIBHO — BOCCTAHOBUTENBHBIX MPOIIECCaX;

2. XapakTepu3oBaThb MeTaul Mo ero noJjioxkenuto B IIC u cTpoeHno aToMa, XUMUYECKHUE
CBOMCTBa MPOCTOTIO BEIIECTBA M BAXXKHEUIIUX €r0 COCAUHECHWM, 3aNMChIBAsl ypPaBHEHUS
pPEaKIHI B MOJIEKYJISIPHOM U HOHHOM BHJIE;

3. JOKa3pIBaTh XUMHYECKHE CBOMCTBA OKCHIOB, OCHOBAHHU U COJIEM METAJIOB I'JIaBHBIX
MOArPYINI U KeJe3a, 3aIUChIBaTh YPABHEHUS PEAKIMK B MOJIEKYJIIPHOM M MOHHOM BUJIE.

Tewma 6. [lepBonavanbHbIE TIpEICTaBIEHN 00 OpraHnyeckux BemecTBax (18 1)
Yuammecsi 10/KHbI 3HATD:
1. ompezaeneHue opraHUYECKON XUMUH, Pa3INUUs MEXy OPTaHUUYECKUMHU U

HEOPTaHMYECKUMH BEIIECTBAMH, OCOOCHHOCTHM CTPOCHHUSI U CBOWCTB OPraHUYECKHX
BEIIIECTB;



2.0CHOBHBIE MoJI0keHMs Teopun A.M.BytnepoBa (kpaTko). onpeieieHue yrieBoJ0poI0B,
UX Kiaccu(UKaIUIO; -HEKOTOphIE CBOMCTBA YIJIEBOJOPOJOB; MMETh MPEJACTABICHHUE O
OPUPOJHBIX UCTOYHHUKAX YIJIEBOAOPOAOB OINpPEIEICHHE OJHOATOMHBIX U MHOTI'OATOMHBIX
CIHUPTOB; -CBOWCTBA U MPUMEHEHHE CITUPTOB. ONpeesieHne KapOOHOBBIX KUCIOT U )KHUPOB;
CBOMCTBA U MPUMEHEHNUE KAPOOHOBBIX KUCIOT U )KUPOB. UMETh OOIIHME MOHSATHUS O TIIIOK03€
U caxapo3e KaK BaXHEHUIIUX MPEACTaBUTENSAX YIJIEBOJOB; MMETh OOIIME MOHATUSA O
CBOMCTBaX M NMPHUMEHEHUHU YTJIEBOJOB MMETh OOIIME MOHATHS O Oelkax; UMEThb 00IIue
MOHATHUS O MOJIUMEpPAX Ha MpUMEpE MOJUITUIICHA; UMETh OOIIHME MOHATHUS O CBOMCTBAX U
npyUMEHEeHUH O€NKOB U TOJMMEpOB; oOOIlee TMPEeACTaBICHUE O JEeKapcTBax M
JIEKapCTBEHHBIX IIpernaparax.

YMmerh:
1. 3anuchIBaTh CTPYKTYpHBIE (DOPMYJIbI OPraHMYECKUX BEILIECTB;
2. ompeaensTh U30MEPHI, JaBaTh UM Ha3BaHUSI.

3.3alMChIBaTh HEKOTOPHIE YPABHEHUS XMMHUYECKUX PEaKIUM, XapaKTepU3YIOLINe
XUMHUYECKUE CBOMCTBA YII€BOAOPOIOB (IIPEAEIbHBIX U HEMPEACIbHBIX).

4.3anuChIBaTh CTPYKTYPHBIE (POPMYJIIBI CHUPTOB;

5.Ha3bIBaTh HEKOTOPHIE CIIUPTHI 110 CUCTEMATUYECKON HOMEHKIIATYPE.
6.3amMCchIBaTh CTPYKTYpHBIE (POPMYIIbI KapOOHOBBIX KUCIIOT U KUPOB;

7.Ha3bIBaTh HEKOTOPbIE KAPOOHOBBIE KUCIOTHI 0 CUCTEMATUYECKONH HOMEHKJIATYpe.
8.BBITIOJIHATH TPEHUPOBOYHBIE YIIPAKHEHUS 10 TEME.

9.BBINOJIHATH TPEHUPOBOYHBIE YIIPAKHEHUS 110 TEME.

COILEPKAHUE MPOI'PAMMBI KYPCA XUMHUU 9 KITACCA
BBenenwue: 2 yaca
Tema 1. Dnekrponurnueckas auccounanus (10 v)

OJIEKTPOJIUTBI M HEDJIEKTPOJUTHI. DJIEKTPOJUTHYECKAs [IUCCOLMALMs BEIIECTB B
BOJAHBIX pacTBopax. MoHbpl. KaTMOHBI M aHMOHBI. DJEKTPOIUTUYECKAS IUCCOLMALUS
KHCJIOT, 1eno4yel u conei. CuipHble U cialble 1eKTposnThl. CTeneHb AUCCOLMALNH.
Peakuun moHHOro oo6meHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHCIUTED.
Boccranosurens. I'maponus comen. JleMoHcTpanuw. HcnbiTanne Bemects  Ha
ANEKTPOHHYIO POBOAMMOCTD /[BMKEHME NOHOB B DJIEKTPUYECKOM II0JIE.

JIaGopatopHbie onbIThl. Peakiinu oOMeHa Mex a1y pacTBOPaMU AJIEKTPOJIUTOB.



HpaKTI/I‘ICCKaH pa60Ta. Pemenue OKCIICPUMCHTAJIBHBIX  3aaa4 11O TEME
((9HCKTpOJIPITPI‘I€CKa$I Jucconuranusi,.

Tema 2. Kucnopon u cepa (8 4)

[Tonoxenue xucimopoga u cepel B IICXD, cTpoeHHe uUX aTOMOB. AJUIOTPONHS
kuciaopoaa — 030H. Cepa. Amnorponusi cepbl. OU3NMUECKUE U XMUMHUYECKHE CBOMCTBA.
Haxoxnenue B npupoge. [Ipumenenune cepol. Oxcupn cepsl (4). CepoBomopojHasi u
cepuucTtas kuciaoTel u ux conu. Oxcup cepol (VI). CepHas kucinora U ee COJH.
OxucnuTenbHble CBOMCTBA CEPHON KUCIOTHI. [IOHSATHE O CKOPOCTH XUMUYECKON PEaKIIHH.
Karanuzatopsl. [lemoHcTpanuu: AJIOTpONUST KHUCIOpPOJa W Cepbl. 3HAKOMCTBO C
oOpa3aMu MPUPOIHBIX COCAUHEHUN CEPHI.

JlabopaTtopubie ombIThl. Pacro3HaBaHue cynb(dar — WOHOB, CYJIb(OUT-UOHOB U
Cylb(UJ — HOHOB B PacTBOPE.

HpaKTI/ILIeCKaiI pa60Ta. Pemenue OKCIICPUMCHTAJIbHBIX 3aa4 I10 TEMC ((KI/ICJIOpOI[ Hu ccpa»

Pacuernbie 3amaun. BpluuciaeHus MO XUMHYECKUM YpaBHEHUSIM Macchl (KOJHUYECTBa,
oObema) BelecTBa IO M3BECTHOM Macce (KOJWYeCcTBY, OO0BEMY) OJHOTO W3
BCTYNUBIIUX WJIH MOJYYAIOUIUXCS B PE3YyJIbTATE PEAKIIUU BEIIECTB.

Tema 3. Azot u docdop (12 )

[Tonoxxenue azora u ¢ocdopa B I[ICXD, cTtpoeHne mx atroMoB. A30T, pu3HUECKUE U
XUMHUYECKHUE CBOMCTBa, MOJydyeHHWE M MpuUMeHeHue. KpyroBopoT a3ora B MpHpOJE.
AmMmuak: ¢Qusnueckue U XHMHUYECKHME CBOWCTBA, MojydyeHHWe U mnpumeHnenue. Coiau
amMoHus . Okcunpl azota (2) u (4). A3oTHas kucinora U ee coiu.  OKUCTUTENbHbIE
cBOMCTBa  a30THOM  KuclIOThl.  Docdop. Amnorponus ¢dochopa. dusmveckue u
xuMuueckue cpoiictBa ¢dochopa. Oxcun dochopa (V). OprodocdopHas kuciora u ee
comu. Munepanbnbie yaoOpenus. Jlemonctpamuu. I[lomyuenme ammmaka U ero
pacTBopeHue B Bojie. O3HaAKOMIJICHHE ¢ 00pa3iiaMu IPUPOTHBIX HUTPATOB, (GochaToB.

JlabopatopHble  OmbBITHL.  B3auMmopeicTBue  cojeil  aMMOHHSL CO  IIEJIOYaMH.
O3HakOMIJICHHE C a30THBIMU U (OCHOPHBIMU yIO0OPECHUSIMHU.

[Ipaktuueckue pabotsl. IlomyyeHme amMMuaka W U3yYeHUE  €ro  CBOMCTB.
Onpenenenrne MUHEPAIbHBIX YIOOPEHUN.

Tema 4. Yrnepon u kpemuuii (9 u)

[Tonoxenue yramepona u kpemuHus B [ICXD, crpoenme wux aromoB. Yriepon,
QJIOTPONIHBIE MOAM(UKAIMK, (QU3MUYECKME M XUMHYECKHE CBOMCTBA  YIJIEpOJA.
Kpyrosopor yriepona B mpupoje. YrapHblii ra3, CBOHCTBa U (DPHU3HOIOIMUECKOE
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JEUCTBUE HA OPraHU3M. YTJICKUCIIbIM ra3. YrojapHas KuciaoTa u ee conu. Kpemuunil. Okcun
kpemHus (4). Kpemuueas kuciora u ee conu. Crexio. Llemenr.

Hemonctpauuu. Kpucrainuyeckas pemerka yrisi W rpadpura. 3HAKOMCTBO C
oOpa3iiamMu MPUPOIHBIX KapOOHATOB M CUIIMKATOB. O3HAKOMJICHHE C BUJAMH CTEKJIA.

JlabopaTtopHbie omnbITl. O3HAaKOMJIEHHE CO CBOMCTBAMHM M B3aMMOINPEBPALICHUSMU
KapOOHATOB U THIpoKapOoHaToB. KauecTBeHHas peakiys Ha KapOOHAT — U CHJIMKAT —HOH.

[Ipaktrnueckass pabora. I[lomyuenue okxcupa yriepona (IV) u u3ydyeHue €ro CBOWCTB.
Pacno3naBanue kapOOHATOB.

Tema 5. O6mume cBolictBa MeTamwioB (16 4)

[Tonoxenue wMetaimoB B IICXD  JI.M.Menneneena. Mertanaudeckass  CBSI3b.
OuU3NYECKUNEe W XMMHUYECKHE CBOWMCTBA METAUIOB. PsAa HampssKeHUs  METaloB.
[lonsitue o wmeramwrypruu. CrnocoObl mosiydenuss metamioB. CriaBbl (CTaslb, YYTYH,
JTIOpaIOMUHUM, Opon3a). [IpobieMbl 6€30TX0HOTO TPOU3BOACTBA B METAJUTYPruud U
oxpaHa okpyxatomiend cpenpl. llemounsie MeTambl. [looXeHHE MIEIOYHBIX METAJIOB
B IIEPUOJMYECKOM CHCTEME H CTpOCHME aToMoB. HaxoxaeHwe B IpuUpoOJE.
OuU3NUEeCKUEe M XUMHYECKHE CBOWMCTBAa. I[IpMMEHEHHE WIETOYHBIX METAUIOB W HUX
coeqnuennii. Kanpmmii u  ero coenuHeHus. JKeCTKOCTH BOJBI U CIIOCOOBI €€
ycrpaneHus. Amomuanii.  [lomoxeHne amiOMUHUST B TEPUOJUYECKOM CUCTEME W
cTpoeHue ero aroma. Haxoxnenwe B mpupone. PU3MUYECKME U XUMHYECKUE CBOMCTBA
amroMuHUSA. AMOTepHOCTh OKcHaa W Tuapokcuaa amomuHus. Keneso. Ilomoxenue
Kejleza B MEPUOJUYECKOM CHCTEME M CTPOCHHME €ro aroma. Haxoxnenue B
npupojse. duznmdyeckue M XMMHUYECKHUE CBOMCTBA kene3a. OKCUAbI, TUAPOKCUALI U COJU
xenesa (I1) u sxenesa (III)

JlemoHCcTpanuu. 3HAKOMCTBO C OOpasllaMHM Ba)XHEHIIMX COCAMHEHWN HaTpusl, Kayus,
NPUPOIAHBIX COCAUHEHHWM KajblUs, pPyJaMu Keje3a, COCAUHEHUSIMU aJFOMUHMUSL.
B3auMopelicTBUEe MIETOYHBIX, IIEJIOYHO3EMENBHBIX METAUIOB M aJIOMUHHUS C BOJIOM.
CoxuraHue kese3a B KUCIOPOJIE U XJIOPE.

JlaGopatopubie omnbIThl. [lomydeHue THUAPOKCHIA ATIOMUHHUS M B3aUMOJICHCTBHUE €T0 C

KUCJIOTaMH U menodamu. [lonyuenne ruapokcuaoB xene3a (2) u (3) u B3auMoJelicTBUE
X C KHCJIOTaMHM M IIEJI0YaMHU.

[Ipaktuueckue paboThl. PemieHne sKCIepUMEHTATBHBIX 3a7ad M0 TeMe «DJEeMEHTHI la
— 3a rpynm  NepUOJUYECKOM  CHUCTEMbl XHUMHUYECKHX  3JIEMEHTOBY. Peuienune
AKCIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «MeTaubl U UX COEIUHEHUSD.



