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[MoscHUTENbLHAA 3AIICKa

Pabouas nporpamsa o XHMHH lpeiHazHadeHa s olydamommxes 8 - 9 gilaccos
MBOY «llecuanckas cpeanss oOuneobpasoBaTelbHag [MIKOTa», COCTABAEHA HA OCHOBE
ABTOPCKON MporpaMMel 1A o0leodpasoBaTe bHAR yapesaennil. Xumug, 8 - 9 knacent. [apa
H. H. - M. - [lpoceemenne, 2013 1.

Onnoifi 13 BakHefnmx a4 ocHOBHOIO obuiero obpajoBaHui HBIAETCH NOATOTOBKA
o0VHAIOMIHXCH K OCOSHAHHOMY I OTBETCTBEHHOMY BBIOODY HIHEHHOIO H IpodecCHOHATBHOIO
nyTH. O0y4aommecs J0LKHE HAYIUTHCH CAaMOCTOATEIBHO CTABHTE UENH H OlpelelsTh IyTH HX
JOCTHKEHIA, HCNOAb30BaTh NPHOOpeTEHHENT B IIKOME ONBIT B PeaibHON AH3HH, 33 paMKaMH
yiebHOro mpomecca.

Xunid Kak y9e0Hbi npeaMeT BHOCHT CYIISCTBEHHBIT BKIAJ B BOCIIHTAHIE U Pa3BHTHE
of0VHaoNIHXCH; OHA NPH3IBAHA BOOPYANUTH HX OCHOBaMH XHMHYECKHX 3HaHHil, HeoOX0HMMBIX
VIS OBCE{HEBHOI MHIHH, 3a1040Th QYHIAMEHT A1 JalbHEEro COBEPIISHCTBOBAHM YTHX
3HAHME, a Takke CcnocobDCTBOBaTE OE30MacHOMY MOBEASHHID B OKPYHAWMIEH cpeae o
DepexHOMY OTHOIMEHIIO K HEll.

Hayenne XHMHH B OCHOBHOH IIKOJE HAIIPABIEHO!

- HA OCBOCHME BARHeHIINX 3HAHHE 00 OCHOBHBIX MOHATHEX H 34KOHAX RITNITH,
XHMHNECKO T CHMBOTHES:
' Ha OBJIAJeHHe YMeHHAMEH HEEJIH],I[ETL XHMHTECKHE HABRICHHA, NpPOBOIHTL

XHMHIECKHH IKCHEPHMEHT, IPOH3BOINTE PacieTsl HA OCHOBE XHMHYECKHX (OPMYT BEIlecTE H
VPaBHEHHII XHMHISCKIIX peaKiii;

. Ha pasBHTHE I0IHABATE/ILHEIX HHTEPECOB 1 HHTEICKTYAIBHBIX criocoDHOCTel B
npolecce NMpoBeIcHNA XHMHYecKoT 0 3KCIepHMEnTa, CaMOoCTOSTeNkHOTO NpHoDpeTe N IHAHUI
B COOTBETCTBHI C BOIHHKAIOIINMH AIIHCHHLIMH NOTPeOHOCTAMI;

*+ HA BOCHHTAHHE OTHOMICHHS K XHMHH Kak K OJHOMY H3 (VHIAMEHTATBHELX
KOMIIOHEHTOB ecTeCTROHAHNA M MMeMEeHTY oDlIeYeloBedeckoll KyIbTYPHI;

*  Ha NOpHMeHeHHe MNOJIYYeHHBIX 3HAHWA H  ymenw#d g Oesonacuoro
HCIONB30BAHHA BEIlCCTE H MaTepHanoB B OBITY, CelbCKOM XO38HCTBC H Ha MPOH3BOJCTBE,
penleHns NpakTHIecKHx 3a1a’ B NoBCeJHERHOH EKH3HH, npe/IvIpek IcHIA SBIeHH, HaHOCAIINX
Bpel 3J0pORBIO 9E/IOBEKA H OKPYRAIONIEH cpele.

Pabowag nporpaMMa OpHEHTHpOBaHa Ha HCOONB3OBaHHE  YYeDHO-METOAHYSCKOTO
KOMILTEKTA:

1. XnMug. 8 knace, YaeOHHK 18 odmeodpasoBaTebHEX yapesIeHuii. PymsuTie
I'. E., @ensaman @. T'. - M.: - Ilpocsemenme, 2017,

2. Xumng, 9 xnace. Yuebuuk s obmeobpasoBaTesibHbIX yupesennii. Pymintuc
I'. E., ®ensaman D. I, - M.: - Tlpocsemenne, 2018,

Cpoks peaidsallMi NporpaMMel - 2 roga.

Jlornka HIMOKEHHA H COAEpIKAHHE ABTOPCKOH MpOrpaMMbl NOMHOCTBIO COOTBETCTBYIOT
TpeboBaHiaM enepanbHoTe KoMioHeHTa [ ocyIapeTBeHHOI0 CTaH1apTa HadaaLHOTG OOIEro
o0pasoBaHis,

Onucanme MecTa yaedHOI0 NpeIMETa B YuedHOM IIaHe

VyeOHRII NuaH IMEOIE OpeIycMATpHBaeT 0DHIATENRHOE WIVIEHHE XHUMIH Ha JTane
OCHOBHOrO 00mero obpasosannd B o0seme [364. (2 9aca B negemo, 34 yaedHBIe HEJENH), B TOM
gyicae: B 8§ xkiacce — 68 4., B 9 Kinacce - 68 4. A coriacHO NporpaMMel «XHMHE» 8 - 9 Knaccw
I'apa H. H. - M.: - [Ipoceemenne, 2013 r. Ha niydyenne xuMud B 8 -9 kinaccax — 140 ugacop: B 8
Knacce oTeoanTcd 70 "9acos. B 9 xmacce- 70 9acos.

HorToMy B ABTOPCKYH NPOrPaAMMY BHECEHbI W3MeHCHHH

8 kaace

& B3 YACA PEISPBHOTO BPeMEHH HCKTHYMEHE H3 [TAHHPOBAHIS;

* TpH 9acd pe3epBHOIO BpeMeHH paclpelieleHbl Ha TeMBL «XHMHYECKHe YpaBHeH .
MaccoBas Aous pacTBOpEHHOTO BellecTsa, BhIMMCHCHHS 0 XHMHYECKHM YpaBHeHHSM» U1
[IOBTOpPeHHs I JaKpellieHHA H3YIeHHOT0 MaTepnaita yieOHOIo npeIMeTa.



9 kaace
[IBd 4ACA Pe3epBHOIO BpeMeHH HCKIIOHEHE H3 [LIaHIPOBAHHA;
OIMH 4ac pelepBHOTC BpPEeMEHH OTJaH HA TeMy «XHMHUYeCKHe CBOHCTBA OCHOBHEIX
KIacCOB HeOPraHM4eCKHX COSHHHEHHI B CBeTe NpeicTaBieHni ob MeKTpoHTHIeCKO
JHCCOIHAIIMH H OKHCIIHTENRHO-BOCCTAHOBHTENIBHBIX peaki[HaAX» I8 [OBTOPEHHA H
JaKpelieHHd H3yIeHHOT 0 MaTepHaia yieOHoTo NpeMeTa.



ILranHpyeMbie pe3yIbTaThl 0CBOEHHS YHeDHOT 0 NpeIMeTa

(OCHOBHBIE TIOHATHE XHMHHK ( VPOBEHb aTOMHO-MOJSKYISPHBIX [IpeACTaBIeHHIT)

BBITYCKHHK Hay4HTCH:

*  OIHCHIBATE CBOMCTBA TBEPABIX, MHIKHX, Tazoo0pasHeIX BellecTB, BhIIENSd HX
CYIIECTBEHHBIE TIPHIHAKH,

*  XApaKTepH3IOBaTh BENIECTBA 110 COCTABY. CTPOEHHIO M CBOHCTBAM, YCTAHABIHBATHL
HPH‘IHHIIU-CJ[EHCI'BE}IEME CBA3ZH MEAEAY AaHHBIME XaPAKTCPHCTHREAMH BEHICTTEA,

*  packpeiBaTh CMBICT OCHOBHBIX XHMHYECKHX [OHATHIL: aToM, MOJeKya,
XHMHYECKHH 370eMEHT, MpOCTOe BEIeCTBO, CIMKHOE BelllecTBO, BANEHTHOCTH, HCNOIB3YH
FHAKOBYHD CHCTEMY XHMHH,

*  W300pakaThL COCTAE MPOCTEIINX BEMIECTB ¢ NOMOMILI0 XHMHYSCKHX (OpMYI H
CYIIHNOCTE XHMHYeCKIX pEﬂKl.lI[ﬁ C MOMOINBIC XHMHAYCCKIIX }'pﬂB]:lEHI[fI;

*  BBRIMHCIATE OTHOCHTEARHYIO MOJISKYIADHYIO H MOJAPHYIO MAacChl BELISCTE, 8 Takke
MACCOBYED JOMH XHMIMECKOT O 3MEeMEHTA B COETHHEHAN

. CPABHHEBATE ITO COCTABY OKCHOBL, OCHOBAHHA, KICITOTH], COMH;

hd KJIHC(:HEI}}]]_IHPOM'IL ORCHIN H OCHOBaAaHHA IID CEDﬁETﬂHM. KHCIOTH H COJIH — IO

COCTHaBY,

. ONUCHBATE COCTAR, CBOHCTBA M 73HAYUeHHe (B IpHpoJe H [paKTHYeCKO
JEATENRHOCTH ‘]'E:.:']BBEKE}I NpOCTRIX BENIECTE — KHCIOPOTA I BOTOPOIR

. JaBdTh CPABHHTENBHYI) XapaKTEpHCTHRY XHMHYECKHX 3IeMEHTOB H Ba:KHEHIIHX
EOE.‘I[I{EEH[[ﬁ ECTECTBEHHEIX CeMeCcTR HIETOYHBIX METAIUIOR H IAJIOT SHOB:

. noab30BaThes JabopaTOPHEIM 0DOPYIOBAHHEM H XHMHICCKOH MOCYION;

L NPOoBOJIHTE HCCHORHBIC XHMHYCCKHC ONBTE H HH.EJIEQJIEH“H 34 HIMCHCHHAMH

CBOFICTB BEIEecTB B NpoIecce HX [peBpaleHuii; coDMoaTe: NpaBHia TeXHHKN De30lacHOCTH
[pH OpoBeIeHHH HADIFOeHHI H OIBLITOR;

. pPavIHYaTh IKCTEPHMEHTANBHO KHCAOTH B IMEAOYH, NOAB3YACh HHIHKATOPaMH,
OCO3HABATh HeoOX0MMOCTh cobimoieHns Mep DesonacHoCTH NpH oDpallieHHH ¢ KHCIOTaMH |
MIEI0MaMH.

Eb.!ﬂ_}"{'.‘miuﬁ' RATVHUNTD SOZMONCHOCTNG HAOVHUINLCR

. ZPAMONIHG 0OPALAMBCA © GENfECHEamil 8 NOGCeOHeEHON HCUFHU,

. OCOIHAGANE HeaOXOAUMOCTE COBTIO0EHNA NPAGUT 3KON0ZUYECKH De3oNacHoco
HOGEDEHIA & OKPYICaoNfeli pupodoll cpede;

. NOHEMAME CMBICT I HEoBXeduMocms coDIdeR IR npednucaniil, NPeotaaemsx
& HHCTPYRYNAX A0 HCNOTb30BAHI TEXapeme, cpedemes Buimoson xumuu u ap.;

. HCHOTLZOBAME NPUOGPENMERHBIE KTIOYEEHe KOMNEMENMHOCTIN NPU BLINOTHEHLN
HCCTEO0BAMETLCKUX NPOEKIMOs N0 UIVNEHWIO CEOHCME, Cnocobos NOTVNeHHA 1 PpacnoIHasan s
BeUfece;

. Pazeueantts  KOMMYHUKAMNEHYIO  KOMASMEHMHOCMEs, NCHOTLIVA  cpedemea

VCIMHOZO0 U HNCBMEHHO20 ODUIEHUA, NPOAGTANE 20MOSHOCHb K VEANCEHUIO UHOU MoK 3PEeHu
AP 0BCYHCOSHUN PeTVALIIAMOE ELINOAHCHHON patoms;

. OBBERTHUGHD OYEHUEANs HHPOPMAING O BEUfECNBAX I XUMNYECKUY Npoyeccar,
KPURILHECKIl  OMHOCHNGEA K neesdoHavunoil  wnghopmayuu, Hedobpocosecmnoil  pexiame,
KACMHOWETICA HCTIONbI0BAHIA PAITUYHBIX BEIECTNE.

Ilepiomiueckiil 3aKoH H OepHOSHYEcCKad cHcIema XHMHYeckix emenros [, IL
Menneneepa. CTpocHHE BELIECTBA

BrimycKHHK Hay9HTCA:

. KilaccHOHIHIPOBATh XHMIIECKHE dIeMEHTR Ha METAIUTEL, HEMETALTRL, 31EMEHTEL,
OKCHAB H THIPOKCHILI KOTOPHX aM(pOTepHEL, H HHEPTHRIE 3MIEMEHTH (ra’sl) 414 OCO3HAHHN
BEAHOCTH VIIOPAIOYEeHHOCTH HAVIHEIX IHAHHIL;

. pacKkpHBaTh CMBICH MepHoandeckoro 3akoHa J[. H. Mennencena;

+  OIHCHBATE H XApPAKTEPHI0BATE TADIHYMHYIY (QopMY NepHOJHYECKOH CHCTEMEI
XHMITMECKHX 31eMEHTOR;



= XapaKTepH3IOBATH COCTAB ATOMHBIX S/1ep H paclpeleleHHe 4HCIa MEKTPOHOB 110
MIEKTPOHHBRM CIIOAM  ATOMOB XHMHYECKHX NIEMEHTOE MAILIX OCPHOIOB IlEpHﬂ.‘.UI‘iEEKﬂﬂ
CHCTEMEL, a TaKMe Kalliid H KalbIlH,

*  pasIHYATE BHAB  XHMHYECKOH CBS3H: MOHHYH, KOBAISHTHYIO [OISPHYIO,
KOBAIEHTHYHY HEMOTAPHYEY H METATTTHYSCEYHY,

»  u3o0pamars HNEKTPOHHBIE (QOPMYIB BemIecTB., 00PA3OBAHHBIX XHMHUECKHMIH
CBA3AMI PazHOTO BIHIA;

. BEIABRIATE 33BHCHMOCTE CBOACTE BellecTBa oT CTpOSHHA ero KPHI‘.?TEJI.I'IH'-!ECKﬁﬁ
pemeTEn (HOHHOI, aTOMHOIL, MONEKYIEPHOH, MeTAIHYeCKOH ),

*  XApPAKTEPHIOBATH XHMIMECKHE MIEMEHTH H HX COSIMHEHHA HA OCHOBE NMOIOMKEHHA
JIEMEHTOB B HEPHOAWYECKOT CHCTEME H 0CODEHHOCTEH CTPOSHHA HX ATOMOB;

+  ONHCHIBATL OCHOBHEIE npeanocsUlkl  oTepeiTHa  JI H.  Menneneesnim
[MEPHOIHYECKOIC 3JakoHa H  [IEpHOAHYECKOH CHCTeMBI XHMHYECKHX  JI€MEHTOB H
MHOI000paIHYI HAYVIHVIO JeATeNEHOCTE YIEHOTO;

¢  XApAKTEpH3IOBATE HAYIHOE H MHPOBO3IPEHUECKOE IHAYEHHE MepHOJHYECKOrD
3aKOHa U NepHOIHTecKoil cHeTeMbl xuMudeckux eMernToB [ H. Menneneena;

*  OCOIHABATE HAYHUHBIE OTKPBITHA KAK PE3VILTAT UINTEILHEIX Hal/I01eHmil, olbTOB,
Hay4qHOH MONeMHKH, TIPeo/IoNeHHd TPYIHOCTEH I COMHEHHIL.

BHF[]-'CKHHE IIG.E‘_!-'H’HHI BOFMOMNCHOCTNG HE.'E_'_I-"-IH"‘!bC‘.E.'

*  OCOZHAGANIL IHAYEHUE TNEOPEMNNECKIY Hanuli dIa nPpaxmuNecxon deRmeTsHocn
Yeaoaerd,

*  ONNCBIGAMEB UIVHEHHBIE ODBEKMbBI KK CUCHIEMS], NPUMEHSS A02UKY CHCMEMHO20
AMAANZA,

» RPUMENANRID IHANNA O FAKONOMERNOCTNAEY HE_FHD&H‘I‘E.'CKGI:‘ CUHCTHEMB XHMNYECKUX
AEMENMOE 18 ODBACHENUA U Npedeudents CEoliCIE KONKPETNHBIX BENjecnle;

*  pazeusams  UHGOPMAYUOHHVIO KOMNEMERMHOCME nocpedcmeam  yaiyvoienus
THAHUD 08 NCMOPUN CIAROEAERNIA XUMNYECKoll HAVKY, €€ OCHOSHBIN NONANIUIL, NEPUOONYECKO20
FAKOHA KAK OOHO20 UF ANCHENNNX 2AKONOE NPUROdL, @ MAKNCE 0 COBPEMEHNBIX DOCTRUNCEHUAX
HAVKL W THEXHUKN.

Muoroodpasie XHMHYSCKHX peaKiil

BRIYCKHUEK HayIHTCH:

*  OOBACHATH CYTh XHMHYECKHX IPOLECCOR;

. HAaShBATE TIPHIHAKH H YCIOBHA NPOTCRaHHE XHMITTCCKIX ['.I-Ealﬂlﬂ'ﬁ:

. YCTAHABINBATE IPHHALISKHOCTE XHMHYECKOH Peakiiiy K ollpeie/lEHHOMY THITY
10 OMHOMY 13 KraccHUKalHOHEEX NPHIHAKOE: 1) M0 YMHCAY M COCTABY HCXOMHBIX BEUIECTB M
NPOAYKETOB peakiuu (peakuMH COeMHHEeHHS, pasioKeHis, 3aMelmesns u oOMeHa);, 2) no
BbLIEIEHHIO IUIH MOITOMeH 0 TeIUIOTH (peakilii SK30TepMiYeckie H HAoTepMideckie), 3)
0 HIMEHEHHID CTeNeHeill OKHCIeHHE  XHMHYECKHX  WIEMEHTOB  (DKHCIHTEIBHD-
BOCCTAHOBHTE/LHLIE peakuuu); 4) no oOparHMOCTH mnpollecca (peakuun oOpaTHMBEe o

HeoDpaTHMBIE),
. HA3BIBATH GAKTOPE, BIHAIONINE Ha CKOPOCTh XHMIUECKIX peaKiiimii;
. HAIBIBATE (PAKTOPE!, BTHAIONIHE HA CMENIEHHE XHMHYECKOTO PABHOBECHS,
. COCTABIATE VPABHEHHSA IEKTPOIHTHYECKOH MICCOIMALIMH KHCHOT, IMenoweii,

coleH; IIOMHBIE H COKpPANICHHLIE MHOHHBIE YPaBHEHHA PpeakuHil oOMeHa; ypaBHeHHA
OKHC/IHTE/TBHO-BOCCTAHOBHT €IbHEIX PEaKIIHil;

. NPOTHOZHPORATE NPOAYETH XHMHMECKHX peakiiil no QopMmy- IaM/HaiBaHiaM
HCXOIHBIX BEINECTB; ONpelelATh HCXOJHBIE BEllecTBA MO (OpMYyIaM/HaiBaHHAM IIPOIYKIOB
peaKim;

. COCTABIATE YPABHEHHA peaklliil, COOTBETCIBYIOMIHX [OCHEN0BaTelBHOCTH
(«HenodKes) IpespallieH il HeopraHHIeckHX BelIecTR PasTHYHBIX KIACCOB;

. BHIABIATE B Mpollecce 3KCHePHMEHTa NPH3IHAKH, CRIJICTENRCTBYIONIHE O
NPOTEKAHHH XHMHYECKO peakiimm;



. IOTOBHTE PACTBOPEI € OIpeleNéHHON MAaccoBoH J0jiell  pacTROPEHHOIO
BelllecTBa;

. ONpeeNdTh XapakTep cpelbl BOIHBIX PAcTBOPOB KHCIOT M wenodeil Mo
H3IMEHEHHIO OKPACKH HHIHKATOPOR;
. MPOROINTE KAYECTBCHHBIE PEaKINH, TONTBEPAJIAIONIHE HAMNYHE B BOIHBIX

pAcTBOPAX BEMIECTE OTHSNBHEX EATHOHOB H aHHOHOE,
HMH}'CKHHH AOIVHUNT SOTWORCHOCING HadVHUETRBCR

. COCMARTANNE MOTEKVIAPHLIE N NOTHBE NOHHBIE VDAGHEHUA N0 COKPAWEHHBIM
HOHHBIM VPAGHEHUAM

. npusodums  HpuMepsi  peaxkyull,  RoomeepICOQIOMUX  CVUfECT B0BAHIE
E3AUMOCERIU MENCAY OCHOBHBLMI KIACCAMU HEOPAHUNECKUX 8elecing,;

. HpOSHOZUPOSAMs  pe3vasmansl  8oz0elicmens  paziiuHelx  axkmopos Ha
CKOPOCHb XUMUNECKOT Peakijuu;

. NPOZHOIUPOBAMs  pesvasmamsl  aozdelicmeus  paziuunsix  akmopos  Ha

CMEWEH IS XUMUYECKO20 PAGHOBECHA.

Muoroobpasne Bemects

BrimycKHHE Hay9HTCA:

. onpejlendaTh NPHHANIEKHOCTE HEOPraHHYecKHX BellecTE K OJHOMY H3
HIVMEHHEN KI1aCCOR/TPYII: METAUTE H HEMETAITEL, OKCH/ILI, OCHOBAHHN, KHCIOTH, COJI;

*  COCTABIATE (POPMYJIEI BEIIECTB [0 HX HATBaHHAM,

*  OIpedenATs BAIIEHTHOCTE H CTEICHE OKHC/ICHHA JIEMEHTOB B BElleCcTBax;

*  COCTABJIATE (POPMYIIBI HEOPTaHHICCKHX COCIHHEHH 0 BANCHTHOCTAM H CTEIICHAM
OKHCIICHHS IeMeHTOR, 3 TAKKe 3apajiaM HOHOB, VEa3aHHBIM B TAONHIE pacTBOPHMOCTH KHCIIOT,
OCHOBAHHIL 1 COMNCH;

+  OOBACHATE 3AKOHOMEPHOCTH MHIMEHEHHS (QHINYECKHX H XHMHYSCKHX CBOICTB
NPOCTHIX BellecTs (MeTAmIoB M HeMeTANNOB) H HX BRICHIMX OKCHIOB, 0DpasoBaHHEIX
3JIeMeHTaMH BTOPOTO H TPETHETO NEPHOA0E;

= Ha3pBaTh O0UME XHMHYECKHE CBOHCTBA, XapakTepHEIC 718 TPYNN OKCHIOR:
KHCIOTHEIX, OCHOBHEIX, aM(OTEpPHBIX

= HaspBaTh obllMe XMMHYECKHE CBOIICTBA, XapakKTepHble VIS Kaaloro H3 KIaccos
HeOpraHHYeckiX BellecTs (KHCIO0T, OCHOBaHMIL, coneil);

*  NOPHBOIHTH NPHMEPH  pPeakinil, NoATBEPEIAMINY XHMHYECKHe CBOHCTBA
HEOPTaHHISCKIX BENIECTR: OKCHIOB, KHCIOT, OCHOBAHHIT H comnei;

*  ONpeledTh BEIecTBO-OKHCIHTEL H BEIlecTBO-BOCCTAHOBHTEIL B OKHCIHTENbHO-
BOCCTAHOBUTE/LHBIX Peaki[HAX;

= COCTABIATH MMEKTPOHHBIT OataHc (18 H3YYEHHBIX peaxinfil) no npeiiomeHHbIM
cXeMaM peakiii;

+  NpPOBOIHTL NabOpPaTOPHBIE ONEITEL, MOATBEPAKJAIONIHE XHMHYECKHE CBOHCTBa
OCHOBHBIX KIIACCOB HEOPraHHYecKHX BeNIecTs;

*  [POBOAMTH AA0OPAaTOPHBIE OIBITH 110 HNOAVYEHHI0 ¥ codHpaHHIO ra3zoodpasHbIX
Belll2cTh, BOOOpoHa, EHCAOpOMa, YOACKHCIOG rasda. dMMHagd, COCTARIATE YPaBHCHHH
COOTBETCTBYIONMIMX Peakiiii.

BeanyexHuk nosvyun s0IMONCHOCHL HOVYNTNBCA:

*  HPOZHOIUPOSMING XUMNYECKNe ceolicinea eeufeche Ha OCHOSe uxX cocmasa N
CINPOEHUA,

- HPDEHGJHPGBIWIB C’.’iﬂﬂﬂﬁﬁ'ﬂﬂ?ﬂb BEH,‘.E'CI'J'!IEI‘.‘! ?{pﬂﬂ&.ﬂﬂ!b RRCAMelbHBE AN
BECCCHIAHOSHINEIBHBIE CROUCIHED © Jﬂl‘ﬂﬂﬂ.ﬂr! CTHENENEN ONUCTEH LR ITEMENHN oG, s:wdaugur a8 220
CoCHae,;

s BHIAGIAME CVIECTNB0BAHUE JEHEMUYECKoll CER3N MEeNCOV SeMjecTneamMu & pAcdy:
HP{?EHI:‘JI? GENfeCHIEd — ORCHD — F'l.'.!i'|!'L’I'CF.F'J'!|fi'.-"II E'Hﬂj’?ﬂxﬁﬂi — O,

+  XAPAKMEPUIOSANE OCODBIE CEONICMEd KOHYENNPUPOSIHNHY CEPHOL U a20muol
KLCaom,;



*  Npucodumy HPUMeps VPAGHEeHUD peakyuil, 1eHCAujuY 8 OCHOBE HPOMBINLTEHHbIX
enocoBOs NOTYHEHUS AMMUAKA, CEPHOI KUCTO - Mbl, YY2VHA U omail;

*  omucHlgamb QUINNECKUE N XUMUMECKNE NPoyecchl, ACIAOUNECH  HACIHLIO
KPY20BOpOMa 6ENjECING & NpUpode;

= OPIGHM3I0EHIEAME U OCVIECTETAME NPOEKME N0 HCCTE08ANNI0 CEOIICTIE GEIECTE,
UMERDLHY SANCHOE HPAKIMUNECKOE FHANEHUE.



Coaepxanne yq4edHoro npeaMera
8 KIace

Pasnen 1. OcHoBHBlE [OHSTHA XHMHH  (YPOBEHB  aTOMHO-MONEKYIAPHBIX
MpeicTaBIeH i )

[lpemmer xpvpm. XHMHS Kak 4acTh ecTecTBo3Hanng. Benlectsa m HX cBoiicTBa.
Metoasl HO3HAHMA B XuUMHH HaOmogenue, skcnepument. IIpuémel OesonacHoii paborsl c
obopy/loBanieM H BemecTeami. CTpoeHHE IVTaMeHH.

Uncrste semectsa # emec. Crioco0s! 0UHCTRY BEMIECTE: OTCTauBaHle, GIIBTPOBAHNE,
BHIADHBANME, xpucmaitizayus, oucmuriayus' OHINYECKHEe H  XHMHYeCKHEe  SBIEHHA.
Xumudeckne peaxiin. [IpHiHaky XUMHYECKHX Peaknmii H YVCIOBHA BOIHHKHOBEHHA H TEHUEHHA
XHMHYECKHX Peakiiii.

ATOMBL, MONEKYIIE M HoHbL Benlecrsa MONeKyISpHOIO I HEMOJEKYIEPHOID CTPOSHIAL.
Kpucraumdeckue i aMopdHble BeilecTsa,

Kpucrammtieckne pemeéTky: HOHHAA, ATOMHAA H MOIEKYIApHad. 3aBHCHMOCTE CEOHCTB
BeliecTE OT THOA KpHcTamIHiecKoH pemeérku. [IpocTeie H clIoXKHERE BellecTBA. XHMHIeCKHH
aneMenT. Metamsl n HeMeTanIsl. ATOMHAA eIHHHIA Macchkl. THOCHTEIBHAN ATOMHAN MACCa.
Aspik  xumuH. 3HaKH XHMIFIECKHX I€MEHIOB. 3aKoH [IOCTOMHCTBA COCTaBa BeILECTB.
Xummieckne  QopMynsl.  OTHOCHTETRHAS  MoONeKyagpHas Macca. KawecTBeHHEIH H
KOMIMeCcTBEHHEBIN cocTak BenlecTBa. Bermicnenns no xumimecknm gopmynam. Maccosas gons
XHMITIECKOTO 3/IeMEeHTa B CII0AHOM BEILIECTRE.

BaneHTHOCTE XHMHYECKHX 3leMeHTOB. OnpefencHHe BaIEHTHOCTH NIEMEHTOB IO
dopmyne OHHApHRX coeanHeHHid. CocTaBieHHe XHMHIecKHX (QopMyia OHHAPHBIX COCHTHEHHI
M0 BATEHTHOCTH.

ATOMHO-MOJEKVIApHOEe VieHHe. 3J8KOH COXpaHeHHS Maccel BemecTs. KH3HE H
gearensHocTs M. B. JlomonocoBa, XHMHEYecKHe YpaBHeHHA. THIOEI XHMIUSCKHX PeakilHii.

Kuenopoa. Haxosaenwe B npupoge. [lomygenne wuenopoma B nabopaTtopus o
npoMpmeHHocTH. OH3MYecKHe M XHMHYecKHe cBoiicTBa KHcnopona. lopenme. OKcHisl
[Ipivenenne kucnoposa. Kpyrosopor keciaopoaa B npupofe. O30H, aNIoTPpOIHA KHCIOPOIA.
Boagyx u ero coctan. 3anmra arMocdepHOTO BOYIYXE OT 3arpaiHeH .

Bogopoa., Haxomaenne s npupore, [lomygenne sogoposa B mabopatopum
NpOMBIILIEHHOCTH,  DusHuUecKie ©  XHMHYecKHMe cBoiicTsa Bojdoposa. Bogopoan —
BOCCTAHOBHTENS., Meph! DesonacHoCcTH NpH padoTe ¢ BogopodoM. [IpHMeHeHHe BOIOpOIA.

Boma. MeToasl onpe/ieNieHns cocTaBa BoJIb — anami3 0 ciHTes. MH3ndeckie cBoilcTBa
Bolel. Bona 8 npupozie # criocobsl @& o9HCTKH. A’panug Bojbsl. XHMHYECKHe CBOICTBA BOILL
[lpumenenne poasl. Bona — pactsopurens. PactBopuMOCTs BemecTs B Boje. Maccosag nons
pacTBOPEHHOI'D BellleCTBa.

KonndecTseHnbie oTHOMeHNA B xumun. Kommectso semectsa. Mons. Momdpras
Macca. 3akoH Asoragpo. Mongpumii obbéM razos. OTHOCHTeIBHAaf IUIOTHOCTL Ta30B.
OOLEMHBIE OTHOMIEHI TA308 1IPH XHMIHECKIX PeakIimy.

Bammeilillie ®IacChl HeOPIaHHYeCKHX coemnHennil, OKculbl: cocTas, KiaccubHKaims.
OcHOBHBIE H KHCIOTHBIE OKCHIBI. HoMeHKIaTYpa OKCIIOB, DusidecKie H XHMHYECKHE
CBOIICTEA, IONY IEHHe 0 IPHMeHEHHE OKCHI0B.

Iappokcisl. Knaccndmkamms rugpokcnaos. OcHopauma. Cocrap. Ilénoun n
HepacTBOpHMEIE ocHoBaHNA. HoMmenwnarypa. Pusideckiie B XHMHYECKIE CBOCTBA OCHOBAHIL
Peakuns seifrpammsamau. ITomydenne H UpUMEHEHHE OCHOBaHM. AMGBOTEpHBIE OKCHIL I
IHAPOKCH/IRL.

Kncnorm. CocraR. Knaccudukamma. Homemmmarypa. Dusmdeckne B XEMHYecKHe
CBOHCTEA KHC/IOT. BHTeCHHTENBHEIH PAI METAIIOB.

Comn. Cocras. Knaccmgmkanus. Homenxnatypa. @uandeckne cBoficTBa comeii
PacteopuMocTe coneil B Boje. XuMHYecKHe cBojicTBa coseil. Cnocolsl MoMyueHHs coJeil
[Ipivenenne comeil.

I'eneTnviecKas CBAIE MEA Y OCHOBHBEIMH KJIACCAMH HeOPTraHHMeCKHX coe/IHHEHHIL.



Pasaen 2. llepuoandgeckuil 3aK0H H IEPHOIHYECKAs CHCTEMA XHMHYECKHX JIEMEHTOB
A. H. Mengeneesa. CTpoeHie aToMa

Ilepponayaibible NMONBITKH KlacCH(HKALHN XHMHYecKHX 3iaemenros. Ilonstme o
TPYNIax CXOOHBIX eMeHToB. EcTecTBeHHBIe ceMefcTBa UIeJ0YHBX METANI0B H TaloreHoB.
braropoiHsie rassi.

Ilepuomgeckuii 3akon 1. . Menneneesa. [leproiiieckas cHCTeMa KAK eCTeCTBEHHO-
HaydHas KIaccHpUKAIHA XMMHYeCKHX ementos. Tabinumunas opma npeiacrasineHms
KaaccHHEAHE XuMHYeckux snementos. Crpykrypa tabmmust «llepmojmdeckas cHcrema
xavugecknx aementos [, H. Menneneesas (Koporkas Qopma); A- 0 B-rpyims, nepuois.
OuIHHECKHil CMEICT TOPAIKOBOTO IEMEHTA, HOMEPA NEpHOa, HOMEPa TPYIIIE (18 MIEMEHTOB
A-Tpym).

CTpoeHne atoMa: 8Ipo H Wiekrpounas obonouxa. CocTas aTOMHBIX HIEp: IIPOTOHB U
Heiirpomisl. Hioronsl. 3apai aroMHOre fipa, MaccoBoe HMHCI0, OTHOCHTE/IBHAS aToMHAad Macca.
Cospemennas GOpMYyIHPOBKS MOHATHA «XHMITECKHIT ITeMeHT ».

JNeKTpoHHad O0O0NOTKA aToMa: MOHATHE 00 JHEPreTHIEeCKOM YPOBHE (IeKTPOHHOM
C/I0E), €ro EMKOCTH. 3all0MHEHHE WIEKTPOHHBIX CII0EB ¥ ATOMOE YIEMEHTOB IIEPBOT0—TPEeTHETD
nepuoios. CoBpeMentas GopMyIHPOBKA NEPHOIHYECKOTD 3AKOHA.

3HaveHne nepHoMItIeckoro 3akoHa. Hayunwe gocTiokenng I M. Menpeneera:
HCOpPARIeHHE OTHOCHTEIRHEIX ATOMHEIX MAacc, [OPeIcKa’aHie CYIeCTBOBAHNHSA HEOTEPBITHIX
3/IeMeHTOB, MEpPecTAHOBKH XHMHYECKHX 3/IeMEHTOB B MepHOIHYeckoll cHcreme, JKI3HL H
AesrensHocTe J. M. Menneneesa.

Pasnen 3. CtpocHle BelecTBa

FNEKTPOOTPHIATENRHOCTE XHMHICCKHX MIeMeHTOB, OCHOBHBE BHIB XHMHIECKOMH
CBA3I: KOBaJIcHTHad HENOMApHAA, KOBAICHTHANA [I0NApHAd, HOHHAd. BaleHTHOCTh 3MEMEHTOR B
CBETEe WIEKTPOHHOI Teopnn. CTeneHb okucineHnd. lIparmna onpeneneHns cTelleHN OKHCIIEHAS
3JIEMEHTOB.

9 gnace

Paznen 1. Mroroobpasie XHMHIECKITX peakIi

Knaccudmganma XHMPMeckAX peakiiii: peaknMH  coeJNHEHHS, pavIokKeHHT,
jaMeltenns,  obsena.  OKHCIMTENBHO-BOCCTAHOBMTENbHBIE  peakuuu,  ORKHCIHTENb,
BOCCTAHOBHTENS, MNpPOUECcCHl OKHCIeHHS ©  BoccTaHoBleHus. CocTaslieHHe  ypaBHeHHI
OKHCIHTENBHO-BOCCTAHOBHTEIBHBIX PEaKIHil ¢ MOMONIBH METO/IA 3IEKTPOHHOTD DanaHea.

Termospie adupekThl XHMHYECKAX peakimii. IK30TepMHIECKHe H IFHIOTepMHIeCKHE
peaxui. TepMmoxumMueckie ypagHeusa, Pacuérsl 1o TepMOXHMHYECKHM YPABHEHHAM.

CKOpOCTh XHMHYecKHMX peakiuil, @akropsl, BUHIONME HA CKOPOCTH XHMHYECKHX
peaxiuii. lepsoHauaibHoe NpelicTaBIeHne 0 KaTanuse,

O0paruMble peariy. IoHATHE 0 XHMHIECKOM PaBHOBECHH,

XuMIHecKHe peakiiii B BOAHBEIX pacTBOpax. JIeKTPOINTEL B HeeKTpoanThl. HoHeL
Karnonsl u anuonsl. [udpamdaa meopus pacmieopoé. IEKTPOIMTHYSCKAS DICCOLHAITHA
KHCIOT, ocHOBaHMA u conefl. Cnadble H cHAbHBIE WieKTpouuTel. CTeNeHb AHCCOLMALIHN.
Peakinti HoHHOTO oOMeHa. YeaoBiA TedeHns peakiiii HOHHOTO oDMeHa o KoHua. XuMiIdecKue
CBOIICTEA OCHOBHEIX K/ACCOB HEOPraHHYEeCKHMX COENMHEeHH B CBeTeé NpeacTaBiaeHui o
IEKTPOIHTHIECKOIl JHCCOLMHALHI I OKHCINTeNLHO-BOCCTAHOBHTENEHEIX peakiiax. owanue o
2udpoiuze corel.

Pasgen 2. Muoroodpasie BelecTs

Hemerannel. [anorenm. llomomenne B nNepHogdvIecKell cHCTEMe XHMHIMECKHX
JIeMeHTOB, cTpocHHe WX aroMoB, Haxomnenme B mpupoge. Dmamdeckne H XiMHYecKHe
CBOICTEA TraforeHoB. CpaBHHTeIBHAA XapakTeplcTHEA radoreHoB. [lomyienne M npaMeHeHHE
ragorenos. Xsop. @uinmdeckHe H XHMHYecCKHe cBoiictBa xiaopa. [IpumMenenne xXiopa.
Xnopoeogopon. Omsmaeckne ceofictBa. Ilomywenne. CongHas kucinora H eé  colmi
KavecTBeHHAA peakilig Ha XTOpHA-HOHE. Pacno3nagaHie XNOPHIOR, DPOMILIOR, HOIHIOR.

Kncnopoa u cepa. Ilonoxenne B mepHoJMecKoil cHcTeMe XHMITIECKHX 3IeMEHTOB,



cTpoeHHMe HX atoMoB. Cepa. ANJOTpOIMA cepbl. MHIMYECKHE H XHMHYSCKH? CBOICTBA.
Haxomaenue s npupoge. lipumenenne cepbl. Ceposogopold. CepoBodopo/iHas KHCAOTa H g
com, KadecTBeHHad peakiing Ha cyabdua-nons. Orcnn cepsi(IY ). MusHYeckHe H XHMHYECKHE
ceoilcTBa. Ilpumenenne. Cepricras kpcnora H eé cond. KadecTBeHHas peakius Ha cymbgmT-
nwoHsl, Ok cepri( Y1), Ceprag kucnora. XuMHAYECKHe cBOMiCTBA pa30aBIeHHON H KOHIIEHTPH -
poBaHHOiT cepHoil KucnoThl. KadecTBeHHas peaxkups Ha cyibgarHoHsl, XHMHYECKHE PeakiliH,
nekalMe B OCHOBE NMOJYYEHHA CepHOH KHCNOTH B IpoMpinuieHnoctd. llpumenenne cepuoii
KHCIIOTHL.

Aszor n docdop. [lonokenne B nepHoindeckoil cHCTEMe XHMWUYECKHX FIeMeHTOB,
CTPOEHHE HX ATOMOB. A30T, (H3NYECKHe H XHMHYECKHE CBOHCTBA, MOMYHICHHE H IPHMEHEHHE.
Kpyrosopor asora B npupoge. Amsiar. (DH3MHECKHe N XHMHYECKHE CBOMCTBa aMMIaKa,
mostydeHue, npumMetenne. Cony aMMOHHA. A30THAA KHCA0TA B e€ cBoiicTBa. OKHCIMTENBHEIE
cpoiicTBa asorHOil Kucnorwl. [lonyuenme asordoll KucaoTel B nabopartopun. XHMHYeCKHE
peaKiTHil, JeKAINE B OCHOBE TIOMYMEeHHS A30THOH KHCIOTH B NpoMbInneHHocTH. IpuMenenne
a30THOH KHcA0THL. CoMH a30THOH KHCIIOTE H HX NpHMeHeHHe. A30THEIE VIOOpeHH .

Mochop. Amnotpommsa gocdopa. Dusugeckne N XHMIYEcKHe csofictBa docdopa.
Oxcua dochopal’ V). Qocdopras kucaora 1 e€ conn. Qocoprsie yaodpenis.

Yraepoa n kpemunii. [lonoxenne B nepHoYIecKol CHCTEME XHMHTECKHX 1eMEHTOR,
CTpOEHNE X ATOMOB. Yriepod Annorponus yraepoga. Ouimrieckiie W XHMHYECKHEe CROIICTBA
yraepoga. Ancopbums. YrapHBIi ras, cBoiicTea H (HIHONOIHYecKoe AeiiCTBHE Ha OpPTAHHIM.
YraexkHcneii ras. YroabHag Kicnora H g€ conn. KavecTBeHHas peakiid Ha KapDoHaT-HOHEL
KpyrosopoT yraepoaa B nprpoge. OpranAdeckie coelHHeHHS yIaepoa.

Kpemumii. Oxcnn kpemuus(IY). Kpemanesan kucnota u eé comi. Cmexao. Ifevenm.

Mertanne. [lonoxkenne MeTa/UIOBR B [IepHOANMECKOH cHCTEME XHMIMECKHX YIEMEHTOR,
cTpoeHHe HX aToMoB. Meranmm4eckad ceqazk. DH3HNYEeCKHE CBOCTREA MeTa/UIoB. PAll aKkTHRHOCTH
METAIIOB (WIeKTPOXMMHYECKHIT psl HaNPKEHHA MeTaloB). XIMHYECKHEe cBOfiCTRa METAILIOB.
Ob1me cnocodsl MOMYIeHHS MeTannos. Crassl MeTanloBs.

Ilenounsie Metawel. [lomokerHe METOYHBIX METAUIOB B TMEPHOAHYECKON cHCTEME,
cTpoeHne nX aromoB. HaxomieHne B mnpHpoxe. @uImieckne W XHMIMecKHe CROHCTBA
MeoYHBX MeTanios, [IpuMeneHie MeToHbX MeTALIOR H X coelHHeH I,

Ilenognosemensapie  Metanasl. llonokeHne MenoYHO3EMENBHBIX  METAIOE B
nmepHoanYeckoii cucreMe, cIpoeHHe HX atoMos. Haxomaenne B npupoge. Marauii n gansimii,
HX BamHeiiHe coenHeRnd. KECTKOCTh BOJIB H CIIOCODB! €€ YCTpaHeHHA.

Ammomunnii. [lonoxenie amoMHHHE B NEPHOINIECKOH CHCTEME, CTPOSHHE €10 aTOMA.
Haxomzaenwe B npupojge. OusuuecKkie o XHMHYECKHE CBOHCTBa amoMuHms. [IpumensHpe
amoMUHENA. AMpoTep- HOCTh OKCHIA H IHAPOKCHIA AMIOMHHI,

Kenezo. llonokeHne Kedeza B NepHOIHYEcKoil cHcTeMe, CTpOeHHE ero aToMa.
Haxosaenne B npupoae. OuimdgeckHe H XHMHYeCKHe CBoiicTBa menesa. Bammeiinme
COeIHIEeHHS MeNe3a: OKCHARL, IHApoRcHAl 1 conl xenela(l'l') n wenesa(ITT). Kagecrnennsie
peakiHi Ha HOHBI Pe’ uPe’”

Pasgen 3. Kpatkuii 0030p BakHeillHX OPraHHYeckix BEUIECT

IIpemuer opranmgeckol xumup. HeopranwdeckHe H OpPraHNYecKNe COeNHHEHHA.
Yrnepoa — ocHoBa xH3HH HA 3emie. OcoDeHHOCTH CTPOSHNA aToOMa YIJIEpoda B OpraHHYecKHX
COEINHEHHAX.

Vraesogopoasl. Ilpenensisie (HackeHHEE) YIIeBoA0poasl. MeTan, 9Tau, nponad —
OpoCTEHIIHE NpeJCTaBHTE/NH  [pedenbHEIX  yraeBogopodoe. CTIpyKTVpHEE  QOpMYIE
yraesogoponoB. ['oMonorideckuil paa npeJelbHLX yIaegogopoaos. ['omonorn. du3mieckne n
XHMHYECKHE CBOHCTBA MpPeIeNbHBIN yriuesogopogoB. Feaknmm TropeHHS H 3aMEIIeHHS.
Haxo#aeHne B IpHpojIe MpejelbHEX YIIeBogopoaos. [lpuvenenne MeTaHa.

Henpenensasle (HeHACHINEHHEIE) YTAeBOMOPOIR. OTIVICHOBHH pail HelipelensHRIX
yraepojgoponos, ITHneH. OupiamdeckHe © XHMHYECKHe CcBOfcTBAa aTHieHA.  Peaxuns
npicoeAnHeHAA. KatecTBeHHBE peakiiin Ha 3TieH. Peaknua nomimeprzanui. [Tomistunes.



[IpumMenenne TILICHA,

ALETHICHOBBIH PAJ HENPeIenbHBIX VIVIEBOLOPO0BR, AlneTivied. CBOHCTBA alleTHICHA.
[IpumMeHenHe aneTnieHa.

Ilpouspoamere  yraepogoponos.  Kparkwil  o0s0op  opraHpdecknx  coelHHEHHIL:
OMHOATOMHBIE CIMPTH (METaHO, 3TAHO), MHOTOATOMHRIE CITHPTH (3THACHIIHKOIS, [IHIEpHH),
KapDOHOBRIE KHCIOTH! (MYpPaBhHHAS, YECYCHA™), Cl0MHBE 2DHPLL, KUPbl, VINICBOA ([IHIOKO34,
caxaposd, KpaxMal, HelUnono3a), aMHHOKHCIo TR, Oenkn. Pois Gelnkos B opraHmnsMe.

IlonaTie © BHICOKOMONEKYIASPHBLIX BewlecTBax. CTPYKTypa NOMHMEPOB. MOHOMEp,
MOIHMEp, CTPYKTYPHOE 3BeHO, CTeleHb OoauMepHsaime. [lonnsTwied, DOJIHOPONKIEH,
MOMTHEHHHITX 0PI,



TemaTHuecKOe ILIAHIpOBaHIE
8 Kiace

Ne Hanmenosanme pasieiia 1 TeM Kon-so
1/ HYACOB

OcHoBHbIE MOHATHS XHMHH (YPOBEHb ATOMHO-MOJIEKYISPHLIX NpeIcTaBaenni) - 54 gaca

1 [pemer xuvun. XnMis Kak 9acTh ecTeCTBOsHAHNA. Bemectea o ux 1
CBOCTBA.

2 Metoasl nosnanna 8 XITMIH. 1

3 IIpaxrudeckas padorta Ne 1. IIpuémsl Gesonmacnoil padboTsi ¢ 1
obopyIoBaHIeM H BellecTBaMi. CTpoeHHE NIIAMEHIL

4 Uctele BenmecTsa B cMecH. Cnocobwl onmeTkH pemecte, JI/p 1 RELEON 1

5 Ipaxruaeckas padora Ne 2. OuneTka 3arpasHEHHON MOBAPEHHOH COMM, ]

] DuankecKHe H XHMHYECKHEe JBICHHS. XHMHTeCKHe PeaKITHH. 1

7 ATOMBI, MOTIEKYIIEI H HOHEL 1

8 BemecTa MOIEKYIMPHOT O H HEMOIEKYIAPHOIO CTPOSHHAL |
KpucTaUiHieckie pemeTrH.

9 TIpocTHe 0 CHOKHEIE BEMECTRA. XIMHTCCKHE MIeMEHTR. Metanis u 1
HEMETAILTRL.

10 SA3pIK XHMHH, 3HAKH XHMHYECKHX 21eMeHTOB, OTHOCHTEILHAS aToMiag 1
MACCa.

11 3aKOH NMOCTOAHCTEA COCTABA BEIIECTB. 1

12 Xummveckne dopMyne, OTHOCHTETEHAR MONEKYIAPHAA Macca. 1
KagecTBeHHBI 1 KONHYECTEEHHEI COCTAR BellIecTRA.

13 Maccopad J0/8 XHMHYECKOI'D MIeMeHTa B cOe/lHHSHIHH. 1

14 BameHTHOCTh XHMHYECKHX ATeMeHTOR. OnpejeneHue BajleHTHOCTH 1
3MeMEHTOB o GopMyiIam DHHAPHBIX coeIHHEHHIT,

15 CocraBineHe XHMITMECKIX popMyn DHHAPHEIX COSTHHEHHIT [10 1
BAJIEHTHOCTH.

16 ATOMHO-MONICKYIpHOS YaeHHe 1

17 3aKoH coXpaHeHHS Macchl BEIIECTR. 1

18 XuMiyeckHe VparHeHNA. 1

19 XHMHYECKHE YpaBHEHHA. 1

20 THnbl XHMHYIECKHX peaKilHii. 1

21 Kontponsaas padbota Ne 1 no teme «llepBoragaibHee XMMHYECKHE 1
TOHATHS».

22 Kncrnopos, ero obmas xapakTepuctika. [lomyeHne KHCIopoa. 1
(DH3NYecKHe CBOHCTBA KHCI0poaa.

23 XuMHYecKHe cBOICTBa B TpHMeHenne kucaopota. Oxeuist. Kpyrosopot

KHCJI0poJia B NpHpoIe.




24 IpaxTiieckad pabota 3. Iomyuenne u croiicTEa KHCIOPOIA.

25 OsoH, AJUIOTPOITHA KHCAOPOI4.

26 Bosayx u ero coctas. 3ammra atMocdepHoro Bo3ayXa oT 3ar pA3HeHHIl.

27 Bonopo, ero obias XapakTepHCcTHEA 1 HAXOMIEHHE B IIPHpoOJLe.
TonyuaeHHe BoJOpoaa H ero (uzmreckne ceoficTea. Meprl fezonacHoCTH
npH paboTe ¢ BOJAOPOIOM.

28 XuMH4ecKHe CBOICTBa BOJAOPO/A H €T0 IPHMEHEHHE.

29 IIpaxTideckad paGoTa 4. [lomyaense Bogopoia B HCCHeJOBAHNE eT'0
CBOTICTB.

30 Boga. MeToas! onpelieneHid cocTaBa BOAB — aHAIN? U cuHTe3. Boja B
NPHPOJIE H CHOCO0B 68 OUHCTRH. AIPAIMA BOJIEL.

3l (DusHTIecKHe H XHMHYecKNe ¢BoficTRa Robl. [IpaMeHeHe BOMRL.

32 Bona — pactropHTenb. PacTRops. HackmeHHERE H HEHACKIIICHHEIE
pacTBOpEl. PacTBOPHMOCTE BEIECTR B BOJIE.

33 Maccopas 1018 pacTBOPEHHOIO BEIECTBA.

34 Maccosas 10114 pacTBOPEHHOI) BELIECTRA.

35 IpakrHdeckad pabota 5. IIpHroTosileHHe pacTBOpos coleil ¢
onpenenéaHoil Maccosoil qoeil pacTBOPEHHOTO BelECTBA.

36 Ilosropenne # obobmenue no teMam «Kucnopoan, «Bogopoa», «Boga.
PactBopEI».

37 KoHrponenag pabota no remamM «Kucnopois, «Bogopoas, «Boma.
PactBopBI».

38 Moas — emiHHIa KomndecTBa Bentecrsa. Monapuas macca.

39 Brraucienns mo XuMuHeckiM ypapHeH M.

40 Brraucnenns mo XuMmtiecknM ypasHeHIDIM.

41 Jakon Asoraapo. Momspusiii 065EM razos.

42 OTHoCHTEeNBHAA [VIOTHOCTE [A30B.

43 O0nEéMERIE OTHOMIEHHA TA308 IPH XHMHYSCKHX PeaKIHiX.

44 OxcHas: KIacCH(PHKAINE, HOMEHKIIATYPa. CBOHCTRA, IONTYVIEHHE,
NPHMEHEHHE.

45 I'napoxeras. OcHOBAHHA: KTACCHPHKAIIHSA. HOMEHEIATYPA, HOTYIeHHe.

46 XHMHYeCKHe cBoficTsa ocHOBaHNi. OKpacka HHAHKATOPOB B MET0YHOIT H
HefiTpatbHOH cpefax. Peakimia Hefitpamizammn. [IpHMenerne ocHOBAHHIL.

47 AmoTepHbIe OKCILIBI H THAPOKCHIb

48 Kucnorel. Coctas. Knaccnurauus. Homenxnarypa. [Tonydenne Kucior.

49 XHMHYECKHE CBOHCTBA KHCIOT.

50 Comn: cocTas, KTaccH(HEAIT, HOMEHKIATYPA, CIIOCO0R! IOy eHHS.




CroficTsa coneii.

TeneTHYECKAH CBAIL MERITY OCHOBHBIMH KIaCCaMi HEODT AHHTECKHX

COEHEHHI]. A
53 TlpaxkTiieckas pabora 6. Pemenne skcnepiMeHTATLHEIX 32131 110 TEME 1
«BamHelle KIacckl HEOPraHHIECKHX COeHHEHHH».
34 Kontposaas paboTa 1o teMe «OCHOBHBIE KI1aCChi HEOPTraHHYECKHX 1

COBAMHeH N,

Menpeaeesa. Crpoesne aroma -7 4acoB

HepnoguueckKHi 3aK0H M NEePHOIHYCCKAN CHCTeMa XHMHYecKHX wiementos 1. H.

55 Kinaccndmraimg XUMHYECKHX WeMeHToB. [TOHATHE 0 rpyImax CXONHBX 1
MeMeHTOB.

56 Tlepuomiueckuii 3akon 1. 1. Menneneera. 1

57 ITepuomireckas TAOIHIIA XHMHIECKIX Y1eMEHTOB (KopoTras dopmMa) A- u i
b-rpymmel, neprois.

58 Crpoerne aroMa. Coctas aroMHbIX giep. HsoToms:, XumimdeckHil 3eMeHT I
— BHJI aTOMa ¢ OIHHAKOBEIM 3apaaoM S11pa.

39 Pacnonoseniie aMMeKTPOHOB N0 dYHEpreTHUecKHM ypoBHaM. CoBpeMeHHad
hOpPMYIHPOBKA MEPHOAHMYECKOT 0 3AK0HA, 1

60 3HaveHHe NepHOIHIEeCKorD 3akona. Hayaase nocninxenns J1. H. 1
Menaeneesa.

61 Iosropenue 1 obodienne no reme « lepuoanyeckuii 3akon 1
nepHoJHYeckad CHCTeMa XHMIYeCKHY MIeMeHTOR . H. Menjieneena. 1
CTpoeHHE aToMay.,

Crpoenne BemectBa, X HMHYeCKAs CBH3b - 7 Macos

62 DIeKTPOOTPHLATENEHOCTE XHMHYECKIX 3IeMEHTOR, 1

63 KopanentHas ceq3k. [longpHag 0 HENONIAPHAY KOBAISHTHAS CBAG. 1

64 Honnas cBA3b. :

65 BanenTHoCTE ¥ cTeneHs okMcaeHHd. [Ipagina onpeeneHnd crenene |
OKHCIEHHS 3EMEHTOB.

66 OKHCHIUTENBHO - BOCCTAHOBHTE/IBHbBIE PEaKLIIH, 1

67 Hosropenne 1 obobmeHse o TeMe «CTpoeHHe BENIECTBA. XHMHYeCKas ]
CBHIb»,

68 KontponsHas paborta no TeMmam «Ilepuoamdecknii saxon J1. 1L 1

Menneneepan, «CTpoenne atoMan, «C TPOSHHE BeleCTBa.




O Kinace

Ne Hanmenosanme pasieiia H TeM Kon-so
1/n HYACOB
Muoroodpasne XHEMHYECKHX pearimi - 16 wacos

1 OKHCIHTENHHO-BOCCTAHOBHTENRHEIE peakiin. Peakiun coelHHeHRS,
pasomeHHs, 3aMelend 1 obMeHa ¢ TOYKH 3peHHs OKHCISHHA H I
BOCCTAHOBJICHILA.

2 OKRCIHTENBHO-BOCCTAHOBHTEILHBIC Peakiii. Peakium coeIHHEHNS,
PAINOMKEHIIA, TAMEIICHIA H 0DMEHA ¢ TOMKH 3PEHHA OKHCTIEHHA 1 1
BOCCTAHOBIIEHIA.

3 Tennosoil sdyert XuMIYecKHX peakunii. FK30- 0 3HI0TEPMHYSCKHe
peakiiy. JI/p 5, 6 RELEON 1

4 CropocTh XHMIMecKHX peaxtiui. [lepBoHasansHbie NIpeIcTaRISHHA O
KaTaTHIE. 1

5 IpaxkTHveckad pabora 1. H3yuenne BAHAHIA YCJIOBHI NpoBeIeHNA
XHMHYECKOH peakitiy Ha eé CKopocTh. 1

6 Obparnmsle 1 HeoDpaTuMEie peakiui. [IoHATHE 0 XHMHMECKOM 1
pPABHOBECHH.

7 CYIHOCTE HPOLecca MeKTpoIHTHYecKoi guecommanim. JI/p 8 RELEON 1

8 JIHcconpanms KHeioT, ocHORAHNI H comeil.

JI/p 9 RELEON 1

9 Crnalrle H CHIBHEIE 3MeKTPOINTEL. CTeneHs THCCOIHAIIHH.

JU/p 10, 11 RELEON l

10 Peaknmm HOHHOTO OOMEHA H YCIIOBHA HX [TPOTEKAHH. 1

11 Peaxnun HOHHOTO OOMEHA H YCTIORHA HX NPOTEKAHNA ]
JI/p 14 RELEON

12 XumMidecKHe cBOCTBA OCHOBHBIX KIACCOE HEOPraHHYSCKIN COSHHEHHNI B
CRETE MpeJIcTARASHII 0D MeKTPOMHTAYECKOMN THCCOTHAIHH | 1
OREHCAHTENEHO-BOCCTAHOBHTCIRHEIR PEaRITHAN.

13 XHMHYecKHe CBOICTBA OCHOBHEIX KI4CCOB HeOPIraHHYeCKHX COeMHeHHI B
cBeTe lpecTaBIeHuil 0b IeKTpoNHTHYeCKOH TNCCOMALIHN K I
OKHCIHTENBHO-BOCCTAHOBHTEIBHBIX PEAKIHAX.

14 I'napomz coneii. Obobmenne no temam «KnaccHpHKAITA XHMHTECKIX

EaKITHHx W « JMEKTPONHTHYECKAS JHCCOIHAIIHA L

15 IIpaxrudeckad pabora 2. Pelerne JKCIepHMEHTAIBHBIX 3a/1a4 110 TeMe 1
«CROMCTRA KMCIOT, OCHOBAHMI H conlell Kak MK IPOIHTORY.

16 KonTponraag paboTa no teMam «KmaccndHRAINA XHMHYECKIX PeakIHiin 1
H « IIEKTPOITHTHIECKAA JIHCCOHAITH .

Muoroodpase BemecTs — 44 waca

17 Ionoxenne raloreHos B nepHOIHYECKOH TalurHie 1 CTPOSHHE HX aTOMOB. 1
CpoiicTBa, NoMy9eHHe H IpHMeHeHHe FaloreHoB.

18 Xop. CeoficTBa B IpHMEHEHHE XI0pa. 1

19 Xi1oposoAopol: NoIy4eHHE H CBOHCTEA. 1

20 ConaHad KHCI0Ta H €€ COlH.




21 IpaxTirieckad padbota 3. [onyuenne congnoil KHCIOTEL I H3VIeHHe eé
CBOICTB.

22 Tonoxerne KHCAOPOa H cephbl B IEPHOIHTECKOH CHCTEME XHMMITIECKHX
JIEMEHTOB, CTPOCHHE HX aTOMOB. ANJIOTPOIHA CEpPHL.

23 Cpoiicrsa n npuMenenne cepul. JI'p 17 RELEON

24 Ceposoopo. Cyibdias.

25 Oxeui ceput (1Y), CepHucTas KHCIOTA B €€ COn.

26 Oxcn ceprt (Y1), CepHag KHCIOTA H €€ COIH.

27 ORHemHTeIBHBE CBOHCTBA KOHIEHTPHPOBAHHO cepHOIl KHCTOTH,

28 IIpakru4eckad pabora 4. Pelenne KCOe pHMEHTAILHBIX 34124 110 TEMe
«KHCI0po H cepas.

29 Pemenne pacu€THRIN 3a/1a4.

30 Tlonoxenne asota H ocdopa B mepHoAHTECKOH cHCTEME XHMIYECKHX
UIEMEHTOB, CTPOCHHE HX aTOMOB. A30T: cBOIICTEA H NpHMEHEHHE.

31 Anmuar, Quspndeckie o XuMHugeckHe ceofictsa. [onydenue u
npumenerne, JI/p 18 RELEON

32 IlpaxTHveckas padoTa 3. [loryueHne aMMITaka H H3VIEHHE ero CBOMCTB.

33 Conn aMMOHHA.

34 AzotHag kHcnora. CtpoeHne Monekyinsl. CRolicTBa pazDaBineHHOH a30THOM
KHCIOTEL

35 CpoiicTsa KOHIEH TPHPOBAHHOH a30THON KHCTOTH.

36 Conn a30THOH KHCIOTEL. A30THEE Yao0peRns.

37 Mocdop. Annorpormg docdopa. Croiictea docdopa.

38 Oxcnn docdopa(y ). Docdoprad kncnora H eé comn. DocdopHbie
yiaobpenny. lemoncrpauimi. IToayaenne aMMHAKA H €10 PACTBOPEHUE B
Bojie. Obpasipl DPHPOIHBIX HETpaToB i docharok.

39 Tlonomenne yriaepoaa H KpeMHHS B IEPHOIHYIECKOH CHCTEME XHMITIECKIX
3MeMEHTOR, CTPOSHHE HX aTOMOB. AJUIOTPONHEIE MOJZHGHKALI YIIepoa.

40 XHMudeckne cBoiicTsa yIrnepoa. Aacopouus.

41 Yrapusiil ras, csoiicTsa, QusHonorndeckoe JeilcTHe Ha OPraHH3M.

42 Yraexucasii ras. YroasHag KHCAoTa B eé con, KpyrosopoT yraepoia B
npHpoe.

43 Hpaxrieckas paGota 6. Iomyaenne okcuaa yraepoga(I'y) u n3yaenne
ero coiicre. Pacnosnasanne kapdoHartos.

44 Kpemnawnii # ero coemHennd. Ctexno. [lement.

45 Ododmenne no Teme «HemeTanmss,

46 KontponsHas pabota no Teme «HemeTanmst».




47

Tlonoxene METAIOB B IEPHOAMNECKON CHCTEME XHMITTECKHX MIEMeHTOR
JI. M. Menaeneera. Meranmueckas ciazs, QuiHueckie cROACTEA
MeTavioB. CiUiasbl METALIOR.

48 HaxomeHne MeTanIoB B NpHpo/ie B obIMe crnocokl HX NONYIeHHA.

49 XumideckHe cBOICTBA MeTALITOB. P41 aKTHEHOCTH ( 2MeKTPOXHMHITECKIiT
P HANPSGKEHHI ) METAIIOB.

30 [Menounse Metanis. Haxoxnenne s npupoie. OusHueckue 1
XHMITHeckHe cBoiicTsa.

51 OxCIIE ¥ FTHAPOKCHIE IIEN0YHEIX MeTau1os. [IpiaeHeHe MeI0YHEBIX
METAILIOB.

32 [enouno-3emMesnbHble MeTaLIel. Haxomenne B npupote. Kansumii u ero
coeiHeHHS. JecTKOCTE BO/Ib! 0 cnocolsl e yeTpaHeH.

53 Amomaani. Haxomnenne 8 npupoge. CeoiicTBa amioMBEHISN.

54 AMPOTEPHOCTE OKCHIA H FHIPOKCH/IA AMIOMHHA.

55 Keneso. Haxomxnenue s npupone. CeolicTsa xenesa.

36 CoeanHeHHA Kelleda.

57 IlpaxTHueckas padbora 7. PemeHne 3KcnepHMEHTATBHBIX 347141 IO TeMe
aMeTanme 1 HX COeIHHEHHS ».

58 IoaroToBKa K KOHTpoNsHOi paboTe,

59 Kontponsaas paboTa mo TeMe «MeTauisy,

Kpatrknii 0030p BakHeHIINX OPraHnYecKnX BemecTe — 8 qacos

60 OprasmgecKas XM,

61 Yraesonopoasl. [Ipenensasle (HACKIIEHHBIE) VITEBOLOPOIEL

62 HenpeaensHele (HeHACBITIEHRERIE) YTAEBOI0POJIBI.

63 IIpoussoaHsie YINeso1opolos. CIHpTHL.

64 KapGonossie kuenotsl. Croibe 3gmpet. JKupsl.

65 YImesos!.

66 AMHHOKHEIOTH. best,

67 Iomameps.

68 OGobuaiomuii ypok o reMe «Basueiinme opraHHY¥ecKie CoeHHEeHIE».




