PABOYME PABOYUE

[TPOI'PAMMb | [TPOI PAMMBI

| 657 H. H. Tapa
B yue6HO-MeTOoAU4ECKMEe KOMIIEeKThI ]
no xumum ons 8 n 9 Knaccor BXoQsT: ' D x ” M I/I ’-I

® YyeBHUKM ' NMpeameTHas AMHUA y4ebHuUKOB

o MPUNOXEHNs K y4eBHUKaM I. E. Pyasutuca, ®. . PeAbaMaHa
Ha 3NIeKTPOHHBIX HOCUTENSX

e Pabouue TeTpaau ,
* YPOKU XUMUM (NOypoYHbIe paspaboTku) - :
* 3a4a4HuK C «MOMOLLLHUKOM>»
® [Inpaktu4eckuini matepuan
~ * PaBouue nporpamm|

8 -9 KAACGH

:

|SBN 8-5-09-026898-1

a %
|| ”“ " “H [MPOCBEIIEHUE

9°785090° 268981
" DA CRES




@roc

H. H. FTapa

» Mocobue AAS yYUTEAEMN
0BLLLEODBPA30BATEABHbIX
OPraHM3aALLMM

2-e U3AQHME, AOTIOAHEHHOE

Mockea

«[lpoceeLleHve»
2013




YIK 372.8:54

BBK 74.26
20
I'’pa H. H.
120 Xumus. Paboume nporpammsl. [lpenmerHasi auHuUsl yueOHU-

koB I. E. Pymsutuca, ®@. I ®enpamana. 8—9 kiaccel : nocobue
ans yuurteneit odmeodbpasosar. opranusaumii / H. H. lapa. —
2-e mn3n., non. — M. : Ilpocsemienne, 2013. — 48 c. — ISBN
978-5-09-026898-1.

Pabouasi nporpamma Kypca XuMHUM paspaboranHa K yueOHHKaM
agropoB I. E. Pyasutuca n @. I'. ®eapamana nis 8—9 knaccos obuie-
obpaszoparenbHbIx oprauusanmii. Crpyktypa u comepxkanue paboucii
MpOTpaMMbl  COOTBETCTBYET TpeboBaHusM DenepaibHOIO rocylapeT-
BeHHoro o0pa3oBaTe/IkHOTO CTaHIapTa OCHOBHOTro oblero obpasoBa-
Hus. ITocoBue appecoBaHo yuuTelsiM oblleobpa3zoBaTebHbIX OpraHu-
sauuii, padoraiomum no YMK I E. Pymsuruca, @. I. ®ennamana.

YIK 372.8:54
BBK 74.26

ISBN 978-5-09-026898-1 © ManarensctBo «Ilpoceemennes, 2012

© XynoxecrsenHoe odopMiaeHHe.
Hanartenscrio «llpocseienues, 2012
Bee npasa samyinens

e s,

COAEPXAHUE

ITossicCHUTENBHAS 3ANMMCKA . ... .....covuirnnnnnnnnnannns
O6mas xapakrepucTuka yueOHOro mpegmMera .........
MecTo Kypca XMMHH B y4eOHOM ILIaHe ..............
Pe3yibTaThl OCBOCHHSI KYPCA XHMHM . ................
ConepxaHue yYIeOHOTO NMPEAMETA .. ............covue
Ilnanupyembie pe3yabraTbl OOYYeHHA .................
Ilpumepnoe TemMarmieckoe IJIAHMPOBAHME ............
PekomMeHIanuu mo OCHALIEHHIO yuyeOHOTO mpoupecca
Harypanninie: OOBBRTEL | & e iaian st s asieid o s kes
XUMHYECKHE PEAKTUBBI M MATCPHANBL .. ..ovvvvnrennn.

Xumuueckas nabopaTtopHasi nocyna, anmnaparhl
W TIDFOOPET il Vel st ahb e s Sratedte s s AR e s ST

[ Ty (ot i O e |5 s oG I L o o M R i e M
VYuebHble nocobusi HA MEYATHOM OCHOBE .............
OKpaHHO-3BYKOBBLI¢ CcpeicTBa OOYYEHUS . .............
TexHUYECKHUE CPEACTBA OOYHEHMS ...\ .ovvvennnnennnns

O60pynoBaHME KAOMHETA XMMUM .. ...vvvvveennnennns



NOSICHUTENbHAS 3AMNMUCKA

HanHas paOotviasi rnporpaMma  peaju3syercst B yueOHUKax as
obuicobpaszoBaTesbHbBIX  yupexieHunii  apropo I, E. Pyansutuca
u @. I. Denpamana «Xumust. 8 Knacer» u «Xumusi. 9 kiaces.

Pabouass nporpamma packpbiBaeT COACPXKAHME OOyuYeHMST XUMHUH
B 8—9 kulaccax obiicobpazoBaTelbHbIX yupexieHuii. OHa paccunTa-
Ha Ha 140 4 B ron (2 u B Heneno). Pabouas nporpaMma 1mo XMMHH
cOCTaB/ieHa Ha OCHOBE:

® QOynnamMenTanbHOTO siIpa colepXaHusa obinero obpazopaHust;

® tpeboBaHMii K pe3yJibraTaM OCBOEHMSI OCHOBHOMW ofpasoBatelb-
HOH mporpaMMbl OCHOBHOIO ofiero o0pa3oBaHusl, HPEACTABICH-
HBIX B DenepayibHOM TocylapcTBEHHOM 00pas’oBaTeibHOM CTaHmapTe
obiero o6pa3oBaHusl BTOPOTo TTOKOJCHUS!

® [IPUMEPHON MporpaMMbl OCHOBHOTO o011ero obpazoBaHus MO
XUMMH;

® [IporpaMMbl Pa3sBUTHSE YHUBEPCANBHBIX YUeOHBIX HeHCTBMIL;

® [IpOTpaMMbl AYXOBHO-HPABCTBEHHOIO PAa3sBUTHS M BOCMHUTAHUS
JIMMHOCTH.

OnHoit u3 BaxHeHIIMX 3anad OCHOBHOro obiiero oGpa3oBanus
SIBJISIETCS TOATOTOBKA OOy4HalolIMXCsl K OCO3HAHHOMY W OTBETCTBEH-
HOMY BbIboOpy Xu3HeHHOro M 1podeccuonansioro nmyru. O6yualo-
LIMECS] JOMKHBI HAYMUTLCS CaAMOCTOSITENLHO CTaBHUThL L€KW M Oonpene-
JATh MYTU MX JOCTHXKEHWS, MCMOAL30BAThL NMPUOOPETEHHBIN B 1iKoje
OMBIT B peajibHOM XU3HM, 3a pamKaMmu yueOHOro rnpoiecca.

XuMHS Kak yueOHbIH [pelIMeT BHOCUT CYILIECTBEHHBIH BKial B
BOCNMTAHWE W pa3sBUTHEe OOYUAIOIIMXCS: OHA NpU3BaHAa BOOPYXUTh
MX OCHOBaMH XMMUWYECKMX 3HAHWMH, HEOOXOMMMBIX IUISI TIOBCEIHEB-
HONH KWU3HHM, 3aM0XKMThL (DYHIAMEHT Ul AajibHEHIero CoBeplieH-
CTBOBaHMS BTUX 3HaHMI, a Takxke cnocobcTRoBath 6GesonacHo-
MY TIOBEACHMIO B OKpyxkaiomei cpeie U O6epekHOMY OTHOIIEHHIO
K Heil.

Msydyenne XUMHUM B OCHOBHOM LIKOJE HAMpPaBICHO:

® Ha OCBOEHHE BaKHEHINMX 3HAHWH 00 OCHOBHBIX IMOHSITHAX
W 3aKOHAX XMMMH, XMMUUECKOW CHMBOJIHKE;

® Ha OBJAJIEHHE YMEHMAMM HabJI0IaTh XUMWUYECKHWE SIBICHMS,
MPOBONUTE XWMHYECKUI DKCTNEPUMCHT, [POM3BOAMTL PACUYETHI Ha
OCHOBE XHMMMYECKHX (DOpMYJI BElIECTB M YPaBHEHMH XHMWYECKUX
peaKimii;

® Ha pPasBUTHE MO3HABATE/bHBLIX MHTCPECOB M MHTEIIEKTYANBHBIX
criocobHocTeii B Mpouecce NMpoOBEAEHUA XUMHYUCCKOTO 3KCIICpHUMEHTa,
CaMOCTOATC/IBHOIO HpHOﬁp&TﬁHHH 3HaHWH B COOTBETCTBMM C BO3HH-
KalolmMuMH KM3HCHHBIMH l'IO’I‘pEGHOCTﬂMH;

@ Ha BOCNHATAHHE OTHOWICHHS K XUMHH KakK K OLHOMY M3 (PyH-
JIAMEHTAJIBHBIX KOMIIOHEHTOB ECTECTBO3HAHMSI M DJIEMEHTY obI1ie-
YeJI0BEUECKOI KYJIBTYPHI;

® Ha NPUMEHEHHEe TOJYYCHHBIX 3HAHMH W yYMeHmi una Ges-
OTIaCHOTO HMCTIONB30BaHMs BEUIECTB M MarepuaioB B ObiTy, celb-
CKOM XO3$ificTBE M Ha TMPOWM3BOACTBE, pELIeHUs] MPAKTUYECKMX 3anay
B TOBCEIHEBHOM XM3HHW, TMPEAYNPEkKACHNUS SBICHWH, HAHOCALIMX
Bpell 3I0POBLK) YETOBEKAa M OKPYXKalolIeH cpene.

PaGouasi riporpamMma 1o XMMHUM BKJIIOYACT BOCEMb pa3ielloB.

. TloscHuTe bLHASA 3anmMcKa. B NMOSCHUTEJILHOW 3ariicKe YTOUHS-
1o1cs obmme 1enu obpasoBaHus ¢ YUETOM CrienupUKN XMMUM Kak
yueGHOTO TpeaMera.

2. Obmas xapakTepMcTHKA yY4eOHOro MNpenMeTa, BKIIOYAIomast
[IEHHOCTHBIE OPHEHTHPLI XMMHUEeCKOro obpasoBaHus.

3. Mecro Kypca XMMHH B Yy4yeOHOM IUIane.

4. Pesayasratbl OCBOCHHsSI Kypca XWMHMH — JIHYHOCTHBIE, MeETa-
MPEIMETHBIE W TPCAMETHBIC.

5. Conepxanue Kypca XuMHH [penctapiser coboil nepsyio cTy-

IeHb KOHKpETH3almu TnonoxkeHuit  MOyHIaMeHTalIbHOTO  suipa

colepxaHus obiiero obpasoBaHMsi.

INaanupyembie pe3yinsraTbl o0yyeHus.

IIpumepHoe TeMaTHUECKOE ILIAHMPOBAHME — ITO Clienylolas

CTYIeHb KOHKPETM3alMK conepkatusi obpasoBaHUsi MO XUMHN.

Ono Takxe Maér npeincrapicHue 00 OCHOBHBIX BHIAX Y4eOHOM

HEATEILBHOCTH B TPOIECCE OCBOCGHUSI Kypca XMMMH B OCHOBHOU

HIKoze.

§. PekoMeHAIMM 1O OpPranv3anMyd W OCHAUIEeHWIo YueOHOTO
npouecca.

bl

OBLUASI XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA

B comepkaHum JNAHHOrO Kypca MpPEICcTaBjieHbl OCHOBONOJIAraio-
HIMEe TCOPETHMYECKHME CREACHWS MO XMMMM, BKIIOYAIONUAE H3YYEHHE
coCTaBa W CTPOCHMS BEIIECTB, 3aBMCHMMOCTH WX CBOMCTB OT CTpO-
€Husl, MCCAENOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKHX IpeBpalleHuii
W TIyTeii YIpaBieHUs] UMK B 1ESX MOJydEHHs BEUIECTB, MaTEPUAIIOB,
SHEPruu.

Conepxanue y4eOHOro MpeaMeTa BKIKUAET CBENeHMst O Heopra-
HMYECKWX BEIICCTBAX, MX CTPOSHWM W CBOMCTBAX, & TakKXe XWMH-
UEeCKHX Mpolleccax, MpoTeKkalolnx B okpyxaiomiem mupe. HaubGomee
caokHble snemMenThl PyHIAMEHTAILHOIO sapa coaepXaHusi obilero
obpa3oBaHHs 110 XWMHHW, TAKHE, KaK OCHOBBI OpPraHU4eckod W Ipo-




MBILIJIEHHOW XMMWH, MEpeHeceHbl B IMporpamMmy cpenHeit (TmomHoi)
obuieobpasoBaTeibHON IIKOJIbI.

TeopeTHyieckyic OCHOBY M3YYEHMS HEOPraHW4YecKOW XUMHH
COCTABJISIET ATOMHO-MOJICKY/ISIPHOE YVUeHMe, IepHOAMYECKUIl 3aKOH
JI. M. MeHnneneesa ¢ KpaTKMMH CBEIEHUSMH O CTPOEHWMW aTOMOB,
BHIAX XMMMUECKOW CBSI3H, 3AKOHOMEPHOCTSX TPOTEKAHMS XUMHUUEe-
CKMX peakimii.

B u3yuenum kypca 3HauMTEIbHAS POJb OTBOINMTCH XMMHUYECKOMY
BKCIIEPUMEHTY: TIPOBEIEHUIO NMPaKTUYeCKUX W JiaboparopHbIX pabor
W OITUCAHMIO MX Pe3yJILTATOB; COOGIIONEHUIO HOPM M MpaBuil MOBEIES-
HUS B XUMHUYECKMX JlabopaTopusix.

B kadecTBe HEHHOCTHBIX OPHEHTHPOB XMMHUUYECKOTO 0o6pazoBa-
HUsl BBICTYNAIOT OOBEKTHI, M3yyaeMmble B Kypce XUMHH, K KOTOPBIM
y obywatommxcst hopMHUpyeTCs LIEHHOCTHOe OTHOmeHWe. [Ipu sToM
BEAYILYIO POJIb MTPAIOT TTO3HABATEIbHBIE 1IEHHOCTH, TaK Kak NAHHBIA
yuebHBIM ITIpeaMeT BXOAWT B TPYIINY TIPEAIMETOB [M03HABATENLHOTO
LIMK/a, TJIaBHAsI 1Ie/ib KOTOPBIX 3aKJII0YaeTCs] B M3YYEHUH TPHPOIbI.

OcHOBY nosHaeamenbHbiX UEeHHOCMENH COCTABISIOT HAayYHBIE 3HA-
HUSI, HAy4YHBIE METONBLI IMo3HaHMs, Ilo3HaBaTelnbHBIE LIEHHOCTHBIC
opueHTaluun, QopMUpPYeMble B TIPOLIECCE M3YYEHHSI XUMWM, TIPOSB-
JISI0TCS B TIPU3HAHMM:

® [IEHHOCTM HAYYHOIO 3HAHMSI, €r0 MPAKTHYECKOW 3HaYMMOCTH,
IIOCTOBEPHOCTH; -

® [ICHHOCTM XMMWYECKHMX METOJOB MCCAeNOBAHUS XUBOW W HEXU-
BOM TNPUPOIHI.

Pa3puTre mosHaBaTelbHBIX LEHHOCTHBIX OPHEHTALIMI CONEPXKaHMS
Kypca XMMHHU MO3BOJIsieT C(hopMUPOBATD:

® yBaXKWUTEJLHOE OTHOUIEHME K CO3WAATeNBHOM, TBOPYECKOM aesi-
TEJILHOCTH;

® [IOHMMaHHe HEeoOXOIMMOCTH 310pOoBOro obpasa XKU3HW;

® 110TpeOHOCThL B DE3yCIOBHOM BBITIOJHEHHUH TPaBUI GE30MACHOTO
WCMOJNIb30OBAHUS BEILECTB B MOBCEIHEBHOW XU3HM;

@ cosHartenbHblil BeIOOp Oyayuiei npodeccmoHanbHOM OesiTelb-
HOCTH. ]

Kypc xumMun obnagaer BOSMOXHOCTIMU isi (POPMUPOBAHUS KOM-
MYHUKAMUBHBIX WEHHOCMeN, OCHOBY KOTOPBIX COCTABIMIOT ITPOLECC
obuieHust, rpaMoTHasa peub. KOMMYHHKATHBHBIE LIEHHOCTHBIC OpPHEH-
TallMK Kypca CriocoBCTBYIOT:

® TpaBUWILHOMY MCIOAb30BAHUIO XUMHYECKOW TEPMHWHOJIOTUM
W CUMBOJIMKH; :

® DA3sBUTHIO MOTPEOHOCTH BECTH AMAJIOLN, BBHICJAYLIMBATE MHEHWE
OMNMOHEHTA, YYaCTBOBATE B JUCKYCCHM;

® pasBUTHIO YMEHHS OTKPBITO BbipaXaTb W apryMEHTHPOBAHHO
OTCTAMBATL CBOIO TOYKY 3pCHHMS.

MECTO KYPCA XMMUKU B YHEBHOM NJIAHE

OcobeHHOCTh Kypca XMMHUM COCTOMT B TOM, YTO IS €r0 OCBOEHMSI
MIKOMBHAKK JOKHBI 00/1a0aTh HE TONBKO ONPEICJEHHBLIM 3aracom
TIPEIBAPUTENIBHBIX €CTECTBEHHO-HAYYHBIX 3HAHWI, HO U [0CTATOYHO
XOPOUIIO Pa3BHTLIM aOCTPAKTHBIM MBINUIEHUEM. DTO ABISIETCS [IaB-
HOH TNPUWYMHOM TOro, 4To B y4eOHOM IUlaHe 3TOT MpenMeT MOsABIsA-
€TCsl MOCHEIHUM B PSILY €CTECTBEHHO-HAYYHBIX IMCLIUIUINH,

B yuebHOM raHe Ha M3y4eHME XMMMUM B OCHOBHOI ILKOJIE OTBO-
autcst 2 y4eOHBIX vaca B HEAENI0 B TeYeHHe JIBYX JeT—B 8 u
9 knaccax; Bcero 140 yueGHBIX 3aHSTHIA.

PacnpeneneHue BpeMeHHM MO TeMam TPOrpaMMbl JaHO OPUEHTHU-
POBOYHO. YUYWUTENTh MOXET M3MEHATh €ro B Mpeaenax roloBoi cymMMbl
yacoB. Ecim B 9 kiacce He M3yvaloTcs OCHOBBI OPraHUYECcKOil XMMHK
(paszgen 3), To OTBeAEHHBIE HA HEero 4Yachl yuWuTeldb pacripeiessier 1o
BceMy Kypey 9 knacca.

PE3VYJIbTATbl OCBOEHUAA KYPCA XUMUH

M3syueHue XUMMKH B OCHOBHOW IIKOJE NaéT BO3MOXHOCTh J0CTHYb
CJICIYIOLIAX PE3yILTATOB B HAMPABICHUU JUYHOCTHOTO Da3BUTHS:

1) BocnuTtaHue pPOCCHUITICKOI TpakIaHCKOM MASHTUYHOCTH: MaTpu-
OTH3Ma, JI0OBH M yBaxeHusl K OTedecTBy, YyBCTBA TOPIOCTH 3a CBOIO
PonuHy, 3a pOCCHUICKYI0O XMMWUYECKYIO HAyKy;

2) phopMupoBaHMEe 1IEJIOCTHOTO MUPOBO33PEHMsI, COOTBETCTBYIOLIE-
TO COBPEMEHHOMY YPOBHIO Pa3BUTHMsl HayKW M 0OIIECTBEHHON Mpak-
TUKH, & TAKXKE COLHATBHOMY, KYJIBTYPHOMY, SI3bIKOBOMY W IYXOBHOMY
MHOroo6pasuio COBPeMeHHOro MUpa;

3) dopmupoBaHue OTBETCTBEHHOTO OTHOMIEHMS K YYCHUIO, TOTOB-
HOCTM M CIHOCODHOCTH K CaMOpa3sBUTHIO M caMoOOpa3oBaHMIO Ha
OCHOBE MOTHUBALIMKM K OOYUYEHHIO M MO3HAHWIO, BLIOOPY TipoduibHOTO
00pa3oBaHus HAa OCHOBE MH(OpPMALIMK O CYHIECTBYIOIIMX mpodec-
CHSIX W JIMYHBIX MPOQECCHOHATBHBIX MPEANOUTeHHIH, OCO3HAHHOMY
MOCTPOSHUI0 MHAMBHUIYAIBHOM 0Opa3oBaTelbHOM TPAeKTOPHM C Yué-
TOM YCTOWYMBBIX TIO3HABATEJIBHBIX MHTEPECOB;

4) cdhopMUpoOBaHME KOMMYHUKATMBHOH KOMMETEHTHOCTH B obpa-
30BaTeNbHOI, OOIIECTBEHHO NONE3HOM, YueOHO-MCCIIeNlOBaTENbCKOM,
TBOPYECKOW M APYrdx BUIAX ACATETbHOCTH]

5) dopmupoBaHue MOHMMaHMs HEHHOCTH 310poBOro MU 6Gesonac-
HOTO ofOpa3a XW3HW; YCBOGHME TPaBWI WHAWBMIYATBHOTO M KOJI-
JIGKTMBHOTO GE301acHOr0 TOBCHCHUS B YPE3BBIYANHBIX CHTYaLIMAX,
YIPOXAIOIIMX XHU3HU M 300POBBIO JIOAEH;

6) dopMupoBaHue no3HaBaTeALHONW W MHGOPMALIMOHHONW KYib-
TYpBI, B TOM YWCIE DPa3BUTHE HABBIKOB CAMOCTOSITEIBHOW paboThl




C y4eOHBIMH MOCOOHAMH, KHWUTaMH, IOCTYIHBIMM WHCTPYMEHTAMM
U TEXHWYECKUMM CpeiacTBaMy MH(DOPMALTMOHHBIX TEXHOIOTHIA,

7) dopMHpOBAKME OCHOB HDKOJAOIMYECKOTO CO3HAHWS HA OCHOBE
NPU3HAHUS LEHHOCTH XM3HM BO BceX e€ MPOsBIEHMAX W HeobXo-
JIMMOCTA OTBETCTBEHHOIo, GepexkHOro OTHOUIEHHUS K OKpyXKaioliei

cperne;

8) pasBWTHE TOTOBHOCTHM K pEIIeHWI0 TBOPYECKHX 3alav, YMeHwWsl
HAXOOMTL AEKBATHBIE CMNOCOOLI TIOBEICHMS! M B3aMMOIEUCTBHSA C
naptHépaMH BoO BpeMs y4eGHOI M BHeyueOHOH NEATENLHOCTH, CIIO-
CODHOCTH OlIEHMBAThL NMPOOJEMHBIE CUTYallHW ¥ OTIEPAaTHBHO TIPUHU-
MaTh OTBETCTBEHHBLIC PEUICHHUS B Pa3jIMYHBIX NMPOAYKTUBHBIX BHOAX
nearensHoCTH  (yuebGHasg TOMCKOBO-MCCIEAOBaTeNbcKas, KiybOHast,
MPOEKTHAS, KPYXKOBasg U T. I1.).

MeranpeaMeTHbIMH PE3yJIbTATAMH OCBOCHMS OCHOBHOM 0Opaso-
BATEJILHOI MPOrpaMMbl OCHOBHOro 00mIero obpasoBaHus ABIAIOTCH:

1) oBnajgeHne HABBIKAMM CAMOCTOSITEIILHOIO NMPUOBPETEHNST HOBBIX
3HaHWil, opraHusauuu ydaeGHOI [esTeJIbHOCTH, TOMCKa CpelcTB eé
OCYIIECTBIEHMS;

2) yMeHHE IUIAaHWpOBaTh TYTM AOCTUXKEHMS MLeleil Ha OCHOBE
CaMOCTOATE/IBHOIO aHaliu3a YCJAOBHMH M CPEICTB MX JAOCTHMIKCHMS,
BBIICGJISITE ANBTEPHATUBHLIC CMOCOOLI TOCTHXKEHUS 1€MW M BbIOMpaThb
naubonee 3(hdekTUBHBIH ClIOCOD, OCYHIECTBIATL TMO3HABATENLHYIO
pediekcHio B OTHOILCHWH ACUCTBUI TO pelleHUI0 yueOHBIX W Mmo3Ha-
BATEJIbHBIX 3a1a4;

3) ymenue noHumath MNPoGIeMy, CTaBUTh BOTIPOCHI, BbUIBUTATh
TUTIOTE3Y, AaBaTh OlIpelesieH sl MOHATUSIM, KIacCU(PMUIMPOBaTh, CTPYK-
TYPUPOBATH MAaTepUan, MPOBOIAWTL SKCTEPUMEHTDI, aPTYMEHTUPOBATH
cOBCTBEHHYIO TO3WLINIO, (POPMYJIMPOBATh BBLIBOIBLI M 3aKIIOUEHMS

4) yMeHHWe COOTHOCHUTH CBOMW JICHCTBHS C TUIAHMPYEMBIMH PE3YJib-
TATAMM, OCYLICCTBIATH KOHTPOJIb CBOEH [NeATEIBHOCTH B Mpoliecce
NOCTHXKEHUSI pe3yJibraTa, OMpenensTb CIocoObl NeiiCTBMII B paMKax
NPeUIOKEHHBIX YCJIOBUI U TpeOOBaHWH, KOPPEKTHPOBATL CBOM JIEii-
CTBHSI B COOTBETCTBHMM C W3MEHSIIOLLCHCS cUTyalne;

5) dbopMmupoBaHue W pa3BUTHE KOMIETEHTHOCTH B  ob6jacTu
WCTIONIB30BAHMS MHCTPYMEHTOB M TEXHUYECKMX CpEeacTB WHopma-
[IMOHHBIX TEXHOJIOTHI (KOMIIBIOTEPOB M TMporpamMMHoro obecmeve-
HMsI) KaK WHCTPYMEHTATBHOW OCHOBBI PAa3BUTUS KOMMYHMKATHBHBIX
W TIO3HABATE/IbHBIX YHWBEPCANBHBIX YUCOHBIX NEHCTBUIA;

6) yMeHHMe cO3laBaTh, TIPUMCHSTE M [PeoOpa3oBbIBATh 3HAKH
W CUMBOJIBI, MONE/H WM CXEMbl [UIST pelieHuss yueOHBIX M I103HaBa-
TENbHBIX 3ajaq;

7) ymenue M3BIeKaTb WHQOPMALMIO M3 Pa3IMYHBIX HMCTOYHUKOB
(BKJIIOYAsi CPEICTBA MAcCOBOM WH(OpMallMi, KOMMAKT-IAUCKK y4eb-
HOTO HaszHadyeHus, pecypchl MuTepHera), cBoOOAHO MOALIOBATLCS

CNPaBOYHOI JTUTEPATYPOid, B TOM YMCJIE M HA IJIEKTPOHHBIX HOCUTE-
JisX, cobmonars HOpMbI MH(MOPMaLIMOHHOK H30MpPaATEIbHOCTH, STHKM;

8) ymeHUe HA MPAKTUKE MOJb30BATHCS OCHOBHLIMM JIOTHYECKUMH
npuéMaMu, MeToaaMH HaOMoneHMWsl, MOJIEIUPOBAHMS, OOBSICHEHMS,
penieHus rpobjeM, MPOrHO3MpoOBaHUA M JIp.:

9) yMeHHe OpraHu3oBaTh CBOIO XW3Hb B COOTBETCTBMHM C IPE-
CTABJIEHMSIMM O 3JI0pOBOM 06pase XWM3HM, lIpaBax ¥ 00S3aHHOCTAX
rpaxaaHMHa, LEHHOCTSX OBITHSI, KYJILTYPbl M COLMAJIBHOTO B3aMMO-
NEUCTBHS;

10) yMeHme BLITIONHSTE 11O3HABATEIBHBIE M MMPaKTUYECKWE 3alia-
HUS, B TOM YHCIE TPOEKTHLIE;

11) ymMmeHuWe caMoOCTOSITEIbHO W apryMEHTUPOBAHHO OlIEHWBATh
CBOW JNEUCTBUA W NEUCTBUSA ONHOKIACCHUKOB, comepkarensHo 06o-
CHOBBIBasI MPaBUIBHOCTL WM OIMOOMHOCTH pesyisTara W cliocoba
AelCTBUSI, aleKBATHO OILIEHUBATh OOLEKTUBHYIO TPYAHOCTH KakK Mepy
(hakTHUEeCcKOro WM NPEarno/iaraéMoro pacxojia pecypcoB Ha pelieHue
3ala4M, a TaKXe CBOM BO3MOXHOCTH B JOCTMXEHHWU LU OMpese-
JIEHHOW CJIOKHOCTH; '

12) ymenne pabotars B rpyrne — 3(@eKTHBHO COTPYIHWYATE
A B3aUMOICHCTBOBATH HA OCHOBE KOOPIWUHALIMM PA3NUYHBIX TMO3W-
UM 1Ipy BeIpabOTKE OBILIEro pelieHusl B COBMECTHOM HEsITETbHO-
CTH; caywarb naptHépa, (GopmynupoBaTh WM apryMeHTHpPOBaTh CBOE
MHEHHE, KOPPEKTHO OTCTaMBaTh CBOIO MO3MLMIO M KOOPIMHUPOBATh
eé ¢ no3unueit napTHEPOB, B TOM YMCIIE B CHUTYALMM CTOJIKHOBEHMS
MHTEPECOB; NPOAYKTUBHO pa3peiiarb KOH(JIMKTHI HA OCHOBE yuéra
MHTEPECOB W TO3MIIMKM BCEX €TI0 YYACTHUKOB, MOWUCKA MW OHEHKH allb-
TEPHATUBHBIX CTIOCOOOB paspelieHus KOH(MINKTOB,

IIpenmernbivu  pesyasraramu ocsoennsi OcHoBHOIT 06pasoBa-
TeNBHOU MporpaMmMbl OCHOBHOTO OOIIEr0 0Opa3soBaHUs SBISIIOTCH:

1) dopmupoBanue nepBoHaAYaIBHBIX CHCTEMATH3UPOBAHHBIX MPE-
CTaBIEHHH O BEIUECTBaX, WX MPEBPALLCHMIX U IPaKTHYECKOM TpH-
MEHEHWM; OBJIdfieHUE MOHATUHHBIM anmnaparoM M CHMBOJIHMYECKUM
SI3BIKOM XUMMH;

2) ocozHaHWe 0OBEKTHBHONM 3HAYMMOCTH OCHOB XMMMWYECKON Hay-
KM Kak o01acTH COBPEMEHHOIO €CTECTBO3HAHWS, XMMWUYECKUX Tpe-
BpalIeHU HEOPraHMYeCcKUX M OPraHUYeCcKUX BELIeCTB Kak OCHOBHI
MHOTHMX SIBJICHHI XWBOIH M HEXWBOW TpUpoabl; yriybiieHue npei-
CTaBJIEHWH O MaTepHaNLHOM EIMHCTBE MUDA; X

3) omnageHME OCHOBAMM XUMHMYECKOH TpaMOTHOCTHM: CIOCOBHO-
CThIO AHANM3MPOBATh W OOBEKTHBHO OLEGHUBATH XKM3HEHHbIE CUTY-
auuM, CBA3aHHBIE C XMMMEH, HaBblKamu Ge3onacHoro obGpanieHus
C BEMIECTBAMM, MCIIOJIL3YEMbIMH B TOBCEIHEBHOMU JXWU3HHM] YMCHHUEM
aHaJIN3upoBaTh W IUIAHMPOBATH 3KOJIOTMUECKM Ge30macHoe MoBene-
HHUE B HEndaX cOepexeHus 300POBLS W OKPYXKAKOLIEH Cpems;




4) (opmupoBaHMEe YMEHMIA YCTaHABIWBATL CBS3W MEXIY peanb-
HO HAOI0JaeMbIMM XMMHYECKUMHU ABIEHUAMHA M IpOlIECCaMH, TIPO-
UCXOOSAIIMMU B MHUKpOMMpPE, OOBACHATL MPUYHMHBI MHOroobpasus
BEILECTB, 3aBUCMMOCTbL MX CBOIMCTB OT cOCTaBa M CTPOEHMS, a TakXe
3aBUCUMOCTE MPMMEHEHHUS BEILECTB OT MX CBOMCTB;

5) npuobpereHUe ONbLITA WCNONB30BAHMUS PA3TUYHBIX METOLOB
M3yYEeHUs BelllecTB; HAOMONeHMs 3a MX MpeBpallieHUsIMUA TIpU TIPOBE-
OEHWH HECIOXHBIX XMMHWYECKMX 3KCIEPUMEHTOB C MCIOJIb30BAHUEM
nadopatopHoro obopynoBaHusi U NpubOpOE;

6) yMeHHE OKA3bIBaTh MEPBYIO TMOMOIIL MPU OTPABIEHUSX, OXKO-
rax M ApPYrux TpaBMax, CBS3aHHBIX C BEIIECTBAMM M JIabOpaTopHBIM
obopynoBaHueMm;

7) oBnanenue npuémamu paborsl ¢ uHOpManMeil XUMHUUECKO-
TO colepXaHusl, TIpEACTaBlIeHHOM B pa3Hoil (opme (B BuOe TeKcTa,
¢dopmyn, rpacdukoB, TaGAMYHBIX AaHHBIX, cxeM, (ororpadmit U ap.);

8) co3naHue OCHOBBI LISl (hopMHUpOBaHMSI MHTEpeca K paclumpe-
HHUIO U YINTYOJIEHUI0O XMMUYECKMX 3HAHWU U BLIDOpa XMMHM Kak TTpo-
duasHOro npenMeTa TpH THepexone Ha CTyneHb cpeaHero (MmoaHoro)
obiero obpasoBaHus, a B NaibHElIeM M B KavdecTBe cepbl cBOC
npoecCHOHANBLHOU IesITelIbHOCTH

9) dhopmupoBaHue NPENCTABICHUN 0 3HAYCHUM XUMHYECKOU Hay-
KH B PEHIEHWW COBPEMEHHBIX 3KOJIOrMYeCcKHX MpobaeM, B TOM 4YMCIIe
B NpPEIOTBPalllCHWW TEeXHOTEHHBIX M JKOJOTMYEeCKuX Karacrpod.

COLAEPXAHUE YYEBHOIo NPEOAMETA
8 knacc

Pasnen 1. OcHOBHBIC HOHATHA XUMHH (YPOBEHL ATOMHO-MOJI€-
KYJSPHBIX NpeacTaBIeHHit) ]

IMpeamer xumumu. XuUMHS Kak 4acTh ecTecTBo3HaHus. Beuiectea
W MX cBoicrea. MeTolbl MO3HAHMS B XMMWM: HablloneHWe, IKCIepH-
ment. Ilpuémbl Ge3onacHoll pabotsl ¢ 0GOpYILOBAaHHWEM W BEIHECTBa-
My, CtpoeHue riaMeHH.

Yucteie pemecrBa u cMecHu. Criocobnl OYMCTKH BEIIECTB: OTCTAM-
BaHue, (QUABTPOBAHKE, BHINAPUBAHWE, KPUCMAAAUZAUUA, OUCUINA-
yusn'. OU3NYCCKUE M XUMUYECKHE SBICHMS. XHMHUUECKUE pPeakilnH.
[TpU3HAKKM XMMHYECKNUX peakUMil ¥ YCIOBUS BO3HWKHOBEHUS U Teuye-
HMSI XUMHYECKHX PEakiinii.

ATOMBI, MOJIEKY/Hl U HOHLI. BellecTBa MOJIEKYISIDHOTO M HeMO-
JiekyasipHoro crpoeHus. Kpucramnuueckue u amopdHbie BellecTsa.

lMa’ﬁ.’,pnfm.ﬂ, BBIICIEHHBIH KYPCHBOM, M3ydaeTcsi 0030pHO U He TOMIEXUT
obsi3aTelTkHOM 1TpOBEpKe.

Kpucramieckue pemiéTku: MOHHAS, ATOMHAs W MOJCKY/ISPHAS.
3aBMCMMOCTE CBOMCTB BEIIECTB OT TUIA KPUCTANTHIESCKON PEIIETKH.
[Tpocthie M cloXHbIe BeuiecTBa. XUMWYECKUH »1eMeHT. MeTamis
W HeMeTalibl. ATOMHAasi eIMHHUIA Macchl, OTHOCHUTENbHAS ATOMHAs
Macca. SI3bIK XUMHM. 3HAKM XMMMYECKHUX 2eMEHTOB. 3aKOH MOCTO-
SIHCTBA cOCTaBa BemlecTB. Xumuueckue Gdopmyibsl. OTHOCHTETLHAS
MOJIeKy/IsipHass Macca. KadecTBeHHBIH W KONWYECTBEHHBIH COCTAB
BelecTBa. Boraucienus no xumudeckuMm dopmynam. Maccosasi mosisi
XHUMHYECKOIo 3JIEMEHTA B C/IOXKHOM BEILECTBE.

BaneHTHOCT XUMHYECKHX 31eMeHTOB. Onpeneienye BATeHTHOCTY
27IEMEHTOB 110 opmyse GUHApHBIX coenmnuennit. CocTaBnenme XUMH-
YecKHX (hOpMyNn OMHAPHBIX COEAMHEHMI 10 BATEHTHOCTH.

ATOMHO-MOJIEKYJISIDHOE YUeHWe. 3aKOH COXPAHEHUSI MACCHI BELLIECTS,
Kusup n nesrensrocts M. B. JlomoHocosa. Xumuaeckue ypasHe-
Hus. TUNBI XUMWUYIECKUX peakIimii.

Kiucriopon. Haxoxnenue B npupone. [Monyuenwe Kuciopoma B
71abopaTopyy M NPOMBILIIEHHOCTH. (PU3HYECKHe U XUMHUECKIE CBON-
crBa Kucnopona. lopenne. Okennnl. Ipumenenne kucnopona. Kpyro-
BOpOT KMCyiopona B npupozne. O30H, ajnorpornusi Kucaopona. Boamyx
M ero coctas. 3ammTa aTMOC(HEPHOTO BO3IYXa OT 3arpsi3HEHWI.

Bonopon. Haxoxnenue B npupone. IMonyuyenue soxopona B Ja6o-
PaToOpUM M NPOMBILLIEHHOCTH. DU3NYECKHe U XUMHYECKHE CBOICTBA
Bojopona. Bomopon — Boccranosutens. Mephl 6e30macHOCTH NpH
pabore ¢ BonopoaoM. IIpumeHeHue Bomoposa.

Boma. Metonsl onpenenenusi cocraba BODbI — aHaJiM3 M CHH-
Te3. Pusnueckue CBOMCTBAa BOAbl. Bola B Npupoie M Criocobbl e
OYMCTKH. A3palvst BoIbl. XMMUYECKNe CBOMCTBa Bombl. [IprMeHeHMe
Bombl. Bona — pacrsopurens. PactBopuMocTs BelecTts B Boge. Mac-
coBasl [0/ pacTBOPEHHOIO BELIECTBA.

Komuectsennsie orHomeHust B xumun. KoimyectBo semecrsa.
Moss. Monsipnas macca. 3akon ABoranpo. MonsipHbii 06BEM ra3os.
OtHocHuTeNbHAS MIOTHOCTH ra30B. OGBEMHbBIE OTHOIIEHNMS TA30B MPH
XUMHUYECKHX PEaKinsX.

Baxueiimme Kiacchl HEOPraHWYECKUX COCNMHEHWH. OKCHIIbL:
cocras, Knaccuukaumsa. OCHOBHBIE U KHUCIOTHBIE OKCUIbl, HomeH-
Katypa okcunoB. Pu3nyeckne u XMMHUUECKHE CBOICTBA, TIOMyYeHHE
M TIPUMEHEHHE OKCHIOB.

Iunpokeunel. Knaccudnkaims ruapokennos. OcHosarns. Cocras.,
[lgnoun u HepacTBOpUMBIE OCHOBaHMS. Homenknarypa. ®usuue-~
CKHE W XMMHWYECKHEe cBoMcTBA OCHOBaHuM. Peaxkuma wueiitpanusa-
unn. Tomyyenne u npumeHeHue ocHoBaHuit. AMGOTEpHBIE OKCHILI
Y [UADOKCUIBI.

Kucnorsl. Cocras. Kiaccndukauusi. Homenknarypa. ®usnueckue
M XMMMWYECKHE CBOMCTBA KHCIOT. BBHITECHUTENbHBII PSII METAILIOB.




Conu. Cocras. Knaceudukauus., Homenxnatypa. Pusnueckue
cBoiicTBa comeii. PacTeopuMoCTh coneli B Boae. XMMHYECKME CBOIi-
crBa coneit. Crocobbl nonyueHust coneii. [lpumMeHeHue colei.

TeHeTHUECKAs CBsI3b MEXIY OCHOBHBIMM KJaccaMM HeopraHu4e-
CKHX COENMHEHUMH.

Pasnen 2. IMepHonuueckuii 3aKOH M NepUOIMYECKas cHcTeMa
xuMuueckux ajiementos JI. M. Menneineepa. Crpoenne aroMa

[TeproHauaNbHBIE TOMBITKH KiaccuUKalMM XUMHYECKHUX 3ie-
MeHToB. [ToHsITMHE O Tpynmax CXOOHBIX 3j1eMeHTOB. EcTecTBeHHBIC
ceMelcTBa LICIOUYHBIX METAUIOB W rajoreHoB. biaropomHsie rasbl.

IMepuonuuecknit 3akon 1. . Menneneesa. Ilepuonnieckas cucre-
Ma Kak eCTECTBEHHO-HAayYHasd KiacCHU(pUKalMs XUMUYECKHX JIeMeH-
toB. Tabauunas opma MpeicTaBieHus Kiaccuukaid XHMHIECKHUX
semenToB, Crpykrypa Ttabauitkl «Ilepynoanveckasi cucTteMa XWMH-
yeckux oseMenTos . WM. MeunneneeBar (koporkasi ¢opma): A- M
B-rpynnsl, nepuonbi. ®@u3nueckuii CMbICH TIOPAAKOBOIO 3JEMEHTA,
HOMEpa Nepuojia, HOMEpa Tpynnbl (Wisi 31EMEHTOB A-TpPYIIIl).

CrpoeHue atoma: SApo W 3JeKTpoHHas obojiouka. CocraB aTtom-
HBIX SUIep: MPOTOHBI ¥ HeWTpoHbl. M30Tornbl. 3apsi aTOMHOro sapa,
MAaccoBOe 4YMCI0, OTHOocuTenbHasi aromuasi Macca, CoBpeMeHHas
(hopMyIMPOBKA MOHSITUSI «XUMHUCCKHI IIEMCHT».

DaekTpoHHasi 000JOUYKAa AaTOMa: TOHATHE 00 3HEPreTHYecKoM
YpOBHE (2/IEKTPOHHOM C/I0e), ero EMKOCTH. 3arnoJHEeHUE 3JIeKTPOH-
HBIX C/IOEB Y AaTOMOB 3JEMEHTOB MEPBOrO—TPETHETO TMEPHOIOB.
CospemMenHast popMyTUpOBKA MEPUOLHYECKOrO 3aKOHA.

3naueHue  MepuoaMveckoro  3akoHa. Haydneie  10OCTHXEHWS
. WU. Menzneneesa: ucrnpapjieHde OTHOCHTEIbHBIX aTOMHBIX Macc,
TIPEJICKA3aHME CYHIECTBOBAHMUSI HEOTKPHITHIX 3JIEMEHTOB, TepecTa-
HOBKM XMMUYECKHMX SJE€MEHTOB B IMEPHOIMYECKOH cucteme. KusHb
u pesitenbHocts Jl. VI, Menneneesa.

Paznen 3. Crpoenne BelecTBa

DAEKTPOOTPULIATEILHOCTE XUMMYECKUX 2jieMeHTOB. OCHOBHBIC
BUIbLI XWMWYECKOH CBS3W: KOBAJEHTHAsi HEMOAspHas, KopaJleHTHas
nossipHas, MOHHAasi. BaJeHTHOCTb 3JIEMEHTOB B CBETE 3JICKTPOHHOIA
teopuu. CreneHs okucaeHus. IlpaBuna onpenenenusi CTeneHu OKuc-
JIEHWSI 3JIEMEHTOB.

9 knacc

Pasnen 1. MuorooGpasie XMMHYECKHMX PpeakiMi

Knaccudukaimnsg XMMHUECKMX peakUuuid: peakimn COelMHeHus,
pasnokeHusi, 3ameinernsi, ooMena. OKHCIHTEIBHO-BOCCTAHOBUTEb-
Hble peakumn. OKUCIUTENb, BOCCTAHOBUTEb, MPOLIECCHI OKUCIEHHS
u BoccraHosieHus, CocrapjieHHe ypaBHEHUN OKHCIHTENBHO-BOCCTA-
HOBMTENBLHBIX PeakilMii ¢ MOMOIIbI0 METOIAa 2J1eKTPOHHOro GanaHca.

I’\

Teruiosele 3 (et XMMHYECKUX peakumii. DK30TepMUYECKHEe U
SHAOTEPMHUYECKHE peakluu. TepMoxumMuueckue ypaBHeHusi. Pacuérel
MO TEPMOXMMUYECKHM YPABHEHMSIM.

CkopocTb XMMHYECKHX peakuuii. MaxTopsl, BAMAIONNE HA CKO-
pOCTh XUMMUYECKMX peakilni. [lepBoHavanbHOE TIpeaCTaBIeHHE O
KaTtanuae.

O6parumbie peakiimu. [ToHsITHE O XMMHMYECKOM PaBHOBECHHU.

XUMHYECKME PEAKLIMM B BOAHBIX PACTBOpAX. DIEKTPOJUTLL U He-
anektponutel. Mownbl. Katuonsl u aumonbl. [udpamnas meopus
pacmaeopos. DNEKTPOJUTHUECKAs] TMCCOLMALIMS KMCIOT, OCHOBaHWM
u coneil. Cnabble W CHIbHBIE 3J€KTPOIUTHL. CTerneHb QUCCOLMALIMM,
Peakumu uoHHOrOo OOMeHA. YCIIOBMS TeueHMs PEaKUWiH MOHHOTO
obmeHa 10 KOHIA. XMMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOP-
TaHWYECKMX COEMHEHMI B CBeTe NpencrapieHuii 06 dIeKTpoIUTHYe-
CKO#i TMCCOLMALIMN M OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUsIX.
Honsamue o eudpoauze coaeil.

Pasnen 2. MuoroobGpasue Bemecrs

Hemerannsl. Tlanorenwl. Ilojoxerne B MepHONMYECKONd cUCTe-
M€ XMMMYECKHMX BJICMEHTOB, CTpOeHWe WX artoMoB. Haxoxnenwue
B mpupone. Dusuueckue W XUMHUYECKHE CBOICTBA TraJOTEHOB.
CpaBHMTEIbHAS XapaKTEPUCTUKA TajloreHoB. [lonydeHue u npuMmeHe-
Hue rajoreHoB. Xiaop. @uspteckue M XMMHUYECKME CBOMCTBA XJlopa.
IMpumenenne xnopa. Xnoposonopon. ®Pusnyeckue cpoiicta. IMony-
yeHue, Consinast kuciora M eé conu. KauecTBenHasi peakims Ha XJ1o-
pun-uoHbl. PacrniosnabaHue xJopuuaoB, GpOMMIOB, MOIUIOB.

Kucnopon u cepa. IlonoxeHue B mepuojiMuecKoi CHCTEME XUMHA-
YECKUX 32JIEMEHTOB, CTpoenue ux atomon. Cepa. AnnoTponusg cepsl.
Dusuyeckue U XMMUYeckue cpoiictsa. Haxoxnenue B npupone. IMpu-
MeHeHue cepnl. CepoBomopon. CepoBonoponHas KMCIoTa W eé conu.
Kauectpennasi peakuusi Ha cynbhwi-nons, Okena cepbi(1V). Ousu-
4yeckue U xumuueckue csoicrsa. [pumenenue. CepHucras KucioTa U
e€ conu. KauecrseHHas peaxitis Ha cynbdur-uonsl. Oxkeun cepsi(VI).
Cepnas kuciora. XMMUYECKHWE CBOMCTBA pa3baBieHHOI M KOHIIEHTPU-
POBaHHOI cepHOii KucmoThl. KauectBeHHast peakuns Ha cyiabgar-
MOHBL. XMMUYECKHME peaKkllnK, JISKAlHe B OCHOBE TIOJNYYEHUSI CEPHOM
KWCJIOTHL B TIpOMBLLLIEHHOCTH. [TpuMeHeHe cepHOU KHCTOTHI.

Asotr u docdop. [Nonoxenue B nepuoanyeckoil cucreMe XUMuye-
CKUX JIEMEHTOB, CTPOECHME WX ATOMOB. A30T, (hU3HUUYECKUE M XWMH-
4YecKWe cBoiicrsa, rnojaydyenue M npumeHenue. Kpyrosopor asora B
npupone. AMMuak. Musnueckue M XMMHUUECKHE CBOMCTBA aMMMUAaKa,
nonydyerune, npuMeHenue. Conu aMMoHUs. A30THAS KUCIOTA M e
cBoiicTBa. OKMCINTENbHbBIE CBOWCTBA a30THOH KHUCIOTH. [lonyueHue
a30THOM KMCAOTHEl B Jabopatopuu. XMMHYECKME pPEakIlMH, JiexXallue




X

B OCHOBE TIOJIYYEHWS] a30THOM KHMCIOTH B mpoMbiiuiennoctd. IMpu-
MeHeHue a30THOM KucnoThl. CoiM a30THOW KHCAOTHI M MX TpUME-
HeHue. A30THBIE VIOOpeHus.

®ochop. Amnorponusi dochopa. DPuspyeckue W XMMHYECKHE
croiictBa ocdopa. Oxeun docdopa(V). @ochopHas kuciaora U ee
conu. DocdopHbie yrobpeHus.

Vrnepon u Kpemuuit. [TlonoxeHue B MEpHOAMUYECKOH CHCTEME
XMMHYECKHUX 2JIEMEHTOB, CTPOCHUE UX aTOMOB. Ymiepon. AioTponus
yriepona. Pusndeckue ¥ XMMHUYECKHE CBOMCTBA yriepona. Ancopo-
Mg, YrapHblid ras, csoicTBa M (pU3HONOTMYECcKOe NEWCTBUE HA Opra-
HM3M. Yraekucnbiii ras. YronesHag kuciora ¥ eé conu. KauectseH-
Has peakiMs Ha kapboHaT-MOHBL. KpyroBopoT yriepoga B IMpUpoJe.
OpraHMveckue COenMHEHUs YIIepona.

Kpemumii, Oxcun kpemuusi(IV). KpemHuesast Kuciora u €€ COJlH.
Cmeicno. [lemenm.

Metamnel. Tlojsokenne META/UIOB B NEPUOIMYECKON CHCTEME XH-
MUYECKUX DJIEMEHTOB, CTPOEHHE WX arTomMoB. Meramimyeckas
cB3b. Puanueckue cpoiicTBa MeTasioB. Psijl akTMBHOCTH METANNOB
(27EKTPOXMMHMYECKHIA PAIl  HATPSDKeHWH  MeTannoB). XHMHYECKHE
cBolicTRa MetawioB. O6uMe cnocobbl MmonydeHnst MeTanios. Criiasbi
METaJloB.

Illenounpie Metauibl. TlojoKeHWE IIENOYHBIX METAJLIOB B Mepu-
OOUYECKO# cucTeMme, CTpoeHue mx aromMoB. HaxoxiaeHnue B npupone.
dusnuecke ¥ XMMMUYECKHE CBOMCTBA WienouHbIX Mertamnon. Ilpu-
MEHEHUE IISTOUHBIX METAJUIOB M WX COEHMHEHUH.

IllesiouHo3eMenbHbie MeTalibl. [ToOXKEeHNE TIeI0UHO3EMETBHBIX
METanI0B B MEPUOIMYECKOI cucTeMe, cTpoeHue ux aroMoB. Haxox-
NeHne B mipupone. MarHuil ¥ KajiblHi, UX BaKHEWIINE COCHMHEHMS,
JKéctkoeTh BOABI M cnocobbl €€ ycTpaHeHMs.

Amomunuii. TTonoxeHne aJioMUHHSI B TIEPUOIHUYECKONW CHUCTEME,
crpoenue ero aroma, Haxoxaenue B npupone. @usnueckue U XumMu-
yecKHWe cBoiictBa amomuHuMs. [lpuMeHeHue amoMubus. Amdorep-
HOCTH OKCW/IA M THIPOKCHIA allOMMUHUS,

Keneszo. INonoxenue Xejesa B NMEpUOIWYECKON cucreme, CTpoe-
Hue ero aroma. Haxoxaenue B nipupone. @usnMyeckue W XUMHUYE-
cKMe cBoiicTBa Xesesa. Bakmueliine coeoMHEHMWS JXeje3a: OKCHIBI,
runpokenasl ¥ conu xenesa(ll) u xenesa(Ill). Kavectennsie peak-
iy Ha wonsl Fe?' n Fe''.

Pasnen 3. Kpargnii 0630p BaxKHeHIINX OPraHUYeCKWX BEHIECTB

IMpeamer oprannveckod xumuu. Heopranwtdeckue M opranuye-
cKWe coenMHeHus. Ymiepoa — ocHoBa Xu3Hu Ha 3emie. OcobeH-
HOCTH CTPOEHHMSI aToMa yriepoia B OpPraHHYecKHX COCHHMHEHUAX.

Yriesonoponsl.  [lpenensHblie  (HACHIMIEHHBIE)  YIIIEBOAOPOIBI.
Meran, ataH, npornaH — MPOCTEILME PEACTABUTENN MPEIETbHBIX
yrneBonoponoB. CTpyKTypHbIe (hOpMyJibl YIIEBOTOPONoB. lomonoru-
YECKMU DAl NpenesbHbIX yrreBoaoponos. 'omonorn. ®usmuueckne u
XHMHYECKHEe CBOICTBA MpeieibHbIX yIeBomopomoB. Peakumu rope-
HUsE M 3aMenieHnsA. Haxoxnenue B npupone npeaeibHbIX YIJIEBOMO-
ponos. Ipumenenne merana,

Henpenenbhbie (HEHACHIIEHHbIE) YIVIEBONOPOALL. DTHICHOBLI
PsIL HETIPENENbHBIX YIIEBOAOPONOB. DrTuiieH. (PU3HUECKHe U XUMHYe-
CKue cBoicTBa atuieHa. Peaxkuus npucoenuHenus. KauecTtBeHHBIE
peakunu Ha sTuineH. Peakuusi monnmepusaunu. TNomustunen. Ipu-
MEHEHUE BTUJIeHA.

AULETHNICHOBBIH PSIT HEMPEAebHBIX YINIEBOIOPOAOB. ALCTHUIICH.
Croiicta auetunena. [lpuMeHeHHe alleTUIEHA,

IMpoussonnsie yriesonoponoB. Kpatkuii 00630p OpraHHuecKmx
COENIMHEHWH: OTHOATOMHBIE CITMPThI (METAHOMN, DTAHOJ), MHOTOATOM-
HBIE CINHUPTHI  (ITWJICHIIMKONb, [IWIEPHH), KapOGOHOBBIE KMCIOTHI
(MypaBbUHas, YKCyCHas), CIOXHBIE 3(DUPHI, KUPHI, YIIEBOILl (TITI0-
KO3a, caxaposa, Kpaxmas, Le/UTio/i03a), aMHHOKKUCIOThI, Oelku. Poib
6GeNKOB B OpraHu3Me.

INonsATHE O BHICOKOMONEKYTAPHBIX Beliectsax. CTpykTypa Mojin-
MEPOB: MOHOMEpP, MOJWMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb ITOJMMe-
pusanyu. TlosuaTuneH, MOMUTIPONTUIIEH, TTOTHBHHMIIXIIOPHIIL,

MNJIAHUPYEMbBIE PE3YJILTATbl OBY4YEHUSA

OcHoBHbIe NOHATHS XHMHH (YPOBEHb ATOMHO-MOJEKYASIPHBIX
MpeACTABJICHHNI)

BrinmycKHUK HayuUTCSH:

@ OINKUCHIBATH CBOMCTBA TBEPABIX, KUIKHUX, ra3000pa3HbIX BEIIECTB,
BBIOEJISISE MX CYLIECTBEHHbIE PH3HAKM;

® XxapakTepHM30BaTb BEIIECTBA 1O COCTABY, CTPOEHMIO W CBOM-
CTBaM, yCTaHaB/IMBaTh NMPHYMHHO-CIENICTBEHHBIE CBSA3M MCEXKIY HaH-
HBIMM XapaKTCpUCTUKAMM BELIECTBA;

® packpbeiBaTh CMBbICHI OCHOBHBIX XMMWYECKHX TIOHSTHIA: aTOM,
MOJEKY/a, XWMWYECKWH DBIEMEHT, TIPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, BAJEHTHOCTb, HMCIOJbL3Ysl 3HAKOBYIO CHCTEMY XUMMUM;

® y300pakarh COCTAB MPOCTEHIINX BEIIECTB C MOMOILBLI0 XUMMIUe-
CKUX (OPMYN M CYHIHOCTh XMMUYECKMX PEAKIIMH ¢ TOMOIIBIO XUMH-
YECKUX YPaBHEHMH;

@ BBIMMCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MAacchl
BEIIECTB, & TAKXKE MAaCCOBYIO IOJIIO XUMHYECKOTO JJIEMEHTA B COenM-
HEHMSIX;

@ CpaBHUBATH IO COCTABY OKCHIbI, OCHOBAHMsI, KHCIOTHI, COMU;




® graccupUIMpoBaTh OKCUIBI U OCHOBAHMs O CBOWCTBAM, KMC-
JIOTBI W COJIM — TIO COCTABY;

® OMKCLIBATEL COCTAB, CBOWCTBA M 3HAYeHMe (B NMPUPOIE M Npak-
THYECKOW JAESTETHLHOCTH YeloBeKa) IPOCThIX BELIECTB — KHCIopoia
¥ BOIOpPOAA;

® jaBaTh CPABHHTEIBHYIO XapaKTEPHUCTUKY XHMHYECKMX 3JIEMEH-
TOB M BaXHEHINMX COEAMHEHUII €CTECTBEHHBIX CEeMEUCTB HIeNOYHBIX
METAJIOB W TAJIOreHOB;

@ 110/ib30BaThesl JabopaTopHbiM 00OpYIOBAHMEM M XMMMUYECKOH
rnocynoi;

® [IPOBOJANTH HECJHOXHBIE XMMWYECKHE OINBITh W HabioaeHusd
32 M3MEHEHMSIMM CBOMCTB BellecTB B TMpoOllecCE WX TipeBspalie-
HMif; cobnronarh npaBuila TEXHMKW 0e3011aCHOCTU TIPH TIPOBENEHUHN
HaAGTIOAEHUH W ONBITOB;

® pa3auYaTh HKCHEPUMEHTANTBHO KUCIOTHI M LIEN0YH, NONB3YsICh
WHAMKATOPAMHU, 0OCO3HaBaTh HeoOXonWMOCThL cobofeHus Mep 6e3-
OnacHoOCTH Npu obpallieHM ¢ KMCAOTAMU U ILeJI0YaMu.

Boinycknux noayuum o3mMoNCHOCHb HAVHUMbCA:

@ cpamomno obpawiamecs ¢ Gelecmeamii 8 No8ceoHesHol
HCU3NU,

® ocosnasamsv HeobxodumMocms coOnl00enust npasun IKoaoeU-
yecku Oe30nachoeo noeedenusi & okpyxycaroweli npupodrol cpede;,

® noHUMAMb CMbICA U HEOOX00uMocms cobalodeHUs npeonucd-
HUIl, Npediazsaemuix 8 HHCMPYKYUSX HO HCNOAb30BAHUI0 JeKapeme,
cpedeme Obimogoit Xumuu u ap.;

® UCNOAB3068AME NPUOOPEMEHHBIE KAIOHEEbIC KOMNEMEHIMHOCMU
npu  8bINOAHEHUU UCCACO0GAMENbCKUX NPOEKIMO8 NO  U3YHEHUID
ceoticma, cnocoboe NoAVHeHUA U PAchO3HAGANHUs BElecms;

® pazeueams KOMMYHUKAMUBHYIO KOMNEMEeHMHOCmb, UCHOAb-
3V cpedcmea  YCemHO20 U RUCBMEHHO20 00wenus, NposeIims
20MOGHOCMb K YEAMNCCHUIO UHOI MOUKHU 3PEeHUst ApU o6cyycoenuu
Pe3viabmamos 6slnoAHeHHOH pabombl;

® 006eKMUBHO OUEHUBAMb UHPOPMALLUIO 0 8elecmeax U Xumu-
HeCKUX Npoueccax, Kpumu4vecKu OmHOCUMbCS K NceGIOHay4HOU
unghopmauuu, HedobPOCOBECMHOU peKaame, Kacarowelucs ucnoab-
306aHUA PAFAULHBIX GEULECING.

Ilepronuueckuii 3aKOH M TEPHOAHYECKAS] CHCTEMa XHMHYe-
ckux anementos JI. M. Menneneesa. Crpoenne BemecTsa

BBIMYCKHUK HAYYMUTCS: .

@ xjpaccu(UIpoBaTh XUMHUUECKHE JJIEMEHThI HA METAJLIbl, HEME-
TajUlbl, 2JEMEHThI, OKCHABI WM TMIPOKCHILI KOTOPBIX am(pOTEpPHBHI,
M MHEPTHBIC 3JEMEHTHI (rasbl) JUisi OCO3HAHMS BaXXHOCTH YIIOpPSIIO-
YEHHOCTH HAYYHBIX 3HAHWIA;

® packpbiBaTh CMBICH niepronuyeckoro 3akona [I. M. Menneneesa;

® OMHCBHIBATL M XapakKTepu3oBaTh TaONHYHYIO (hOpMY TepHoanye-
CKOH cHUCTEMbl XMMHWYECKHUX 3JIEMEHTOB;

® XapakTepu30BaTh COCTAB ATOMHBIX SAEP W paclipele/ieHHe YUc-
Jla BAEKTPOHOB I10 3JIEKTPOHHBIM CIOSIM aTOMOB XMMHYECKHX 3Jie-
MEHTOB MAaJIbIX IIEPHOIOB TEPUONMYECKON CHCTEMBI, a TAKXe Kajius
W KaJIbLIUs;

® pas3jMyaTth BHMAbLI XMMMUYECKON CBSI3W: MOHHYIO, KOBAJIEHTHYIO
NOJISIPHYIO, KOBANEHTHYIO HEMOJSIDHYIO M METallIMYECKYIO;

® 1300paxarh 9eKTPOHHBIE (hOPMYJibI BELIECTB, 0OPA3OBAHHBIX
XMMUYECKVMMM CBS3SMM Pa3HOTO BUOA;

® BBISBISITE 3aBUCHMOCTh CBOMCTB BEILECTBA OT CTPOEHUs €ro
KPUCTA/NINYECKON PpEIETKM (MOHHOW, AarOMHOM, MOJEKYJISIDHOI,
METALIMIECKOIA);

® XapaKTepU30BaTh XWMMYECKUE BJIEMEHTH M MX COCHMHEHUST HAa
OCHOBE [MOJIOKEHHUs! DJIEMEHTOB B MEPHOIMYECKON cucTeme W ocobeH-
HOCTEl CTPOEHMSI UX aTOMOB;

® OIUCBIBATH OCHOBHLIE Mpeanockliku otkpeitua J1. WM. Menne-
JICEBBIM MEPHUOAMYECKOT0 3aKOHA U NMEPHONWYECKONH CHCTEMBI XMMM-
YECKHUX BIEeMEHTOB M MHOTOOOPAasHYI Hay4yHYIO JIeSTeNBHOCTh yué-
HOTIO;

® XapakTepM30BaTb HAydYHOE W MHUPOBO33PEHUYECKOE 3HAUCHHE
MNEPUOIMYECKOTO 3aKOHA M TIEPUOAMYECKON CHCTEMBl XMMHYECKHUX
aneMmeHtoB . U. Menneneesna;

® oco3HaBaTb HAYYHBIE OTKPBLITHS Kak pPE3YJIBTAT JUTMTEIbHBIX
HaOJIoNeHNIi, OMBITOB, HAYYHOI [OJEMUKH, TNPEOMONEHWUS TPYIHO-
cTeid M COMHEHHI.,

Boinycknurx noaydum 603MONCHOCIb HAYHUMIBCA'

® ocosHasamMb 3HAMCHUE MeOpemu1ecKux 3HaHul 0 npaKmu-
4ecKoil deamenbHocmu 4en106eKa,

® onucvleamb USYHEHHBIE O00BEKMbI KAK CUCMEMbl, NPUMEHAA
A02UKY CUCMEMH020 aHaAu3a;

® npumensAms 3HAHUA O 3AKOHOMEPHOCMSIX Nepuoou4ecKoll cu-
CIMEeMbl XUMUHECKUX INeMeHMos Oinsd 00sACHeHUs U npedsuoderius
CEOUCME KOHKPEMHbIX BCUeCIE,;

® paszeueams UHGOPMAUUOHHYIO KOMREMEHMHOCHb NOCpeocnt-
8OM Yeayvbnenus 3Hanuil 06 UCmopuu CanoGACHUA XUMUHCCKOU
HAYKU, e€ OCHOBHBIX ROHAMUIl, Nepuodu4ecKoz0 3aKoHd Kak 00HO-
20 U3 BAMNCHEUUX 3aAKOHO8 NpUpodsl, a MAKIce 0 COBPEMEHHBIX
QOCUNCCHUAX HAVKU U MEXHUKH.

Muoroo6pasue XUMHYECKHX peakumii

BhinycKHMK HayqIuTCs:

® OOBSCHATE CYTh XUMUUECKHUX [MPOLIECCOB;

® Ha3bpiBaTbh MPH3HAKM M YCIOBMSI MPOTEKAHWA XUMHYECKHUX peak-
LM,




® ycraHaBJIMBaTh MPUHAIUIEKHOCTh XMMUYIECKOH peakinu K ompe-
AeNEHHOMY TMITY TI0 OIHOMY M3 KiaccM(MKAIMOHHBIX TPHU3HAKOB!
1) 1o uMeay W CGCTABy MCXONHBIX BEIECTB M MPOAYKTOB PEaKimu
(peaklMu COEIMHEHMS, PA3IOXeHUs, 3aMelleHus u obmena); 2) no
BBUISJICHUIO WIHM TIOITIOMIEHHIO TETUIOTH (PEeaKkiMM 5K30TEPMHYIECKHE
W 9HAOTEpMUYEcKHe); 3) Mo M3MEHEHUIO CTereHei OKMCAEHUs XMMH-
YEeCKUX SJIEMEHTOB (OKMCAHTENLHO-BOCCTAHOBHTEIBHBIC PEaKINM);
4) no o6patumocTy rpotecca (peakuuu odpaTuMbie 1 HeoOpaTUMBIE);

@ HasbiBaTh (DAKTOPHI, BIAMAIOLNIHE HA CKOPOCTH XUMMYECKHX
peaKkinii;

@ paspiBaTh (DAKTOpBI, BIMSIONIAE Ha CMEIIEHWE XWMHYECKOro
paBHOBECHSI;

@® COCTABJIATH YPABHEHUsI SJIEKTPOJATHUYECKON AUCCOLMAIINN KHUCIIOT,
Ieodeii, cosiel; MOoMHBIE W COKpalllEHHBIE MOHHBIE YpPaBHEHWs peak-
it 06MeHa; YPaBHEHHMA OKUC/IWTEIEHO-BOCCTAHOBUTEILHBIX PEeaKiivii;

@ 1IPOrHO3MPOBATh MPOAYKTH XUMMYECKMX peakimii 1o Gopmy-
J1laM/Ha3BaHUSIM UCXOQHBIX BEHIECTB; ONPEAENATh HCXOMHbIE BEILECTBA
no (popmysiam/HaszBaHUAM TIPOAYKTOB peakuuu;

® COCTABJISTH YPABHEHUSI peakiluii, COOTBETCTBYIOIIMX MOCIEH0-
BaTEIILHOCTH («I1eMOYKe») IMpeBpamieHnii HeopraHMYeCKHX BeELIeCTB
pPasIMYHBIX KIACCOB;

® BHISBIATE B I[IPOLIECCE SKCINEPUMEHTA TPU3HAKH, CBHIETC/Ib-
CTBYIOIIIME O TPOTEKAHMH XUMHUYECKOW peakinu;

@ rOoTOBUTH PACTBOPHI C ONpenenéHHOM MacCOBOM JOel pacTBO-
pEHHOIO BEIIECTBA;

@ onpenensaTh XapakTep Cpeabl BOOHBIX PACTBOPOB KUCIOT M
Leouei Mo M3MEHEHMIO OKPACKHM MHIMKATOPOB;

® [IPOBOIWTH KAYECTBEHHBIC peakluM, IMOATBEPXKAAOINe HaIu-
yre B BOJAHBIX PACTBOPAX BELIECTB OTIAEABHBLIX KATMOHOB M aHWOHOB.

BoinyckHuK noay4um 603MONCHOCIb HAYHUINbCSL:

® COCMAaecAsiMmb MOACKYAAPHBIE U NOAHBIE UOHHbIC YPAGHEHUS RO
COKPAWEHHBIM HOHHbIM YPAGHCHUAM;

® ApuEOOUMb ApUMeEpPbl peakuuil, noOmeepicoalouux cyuiecm-
BOBAHUC G3AUMOCESA3U MENCOY OCHOGHBIMU KAdccamu Heopeanuqe-
CKUX Gelecme;

® NPOCHO3UPOBAMB PE3YALMAMbL 6030€elCMEUs PASAUMHBIX (daK-
Mopo8 HA CKOPOCMb XUMUHCCKOU peaxuyuu,

@ NPOSHO3UPOBAMb PE3YALMAMbL B030CUCMBUs PaAAUYHbIX haK-
MOPo8 HAa CMEWeHUe XUMU1eCK020 DABHOGECUS.

MuorooOpasue BemecTn

BBIITYCKHUK HayuHTCS:

® OIpeNesiTh MPUHALIEKHOCTh HEOPraHMYECKHUX BELIECTB K O/IHO-
MY W3 HM3YYEHHBIX KJIACCOB/TPYIIM: META/LILI W HEMETAUIbl, OKCHIbI,

OCHOBaHMsI, KHCIIOTBI, COJIH,

® cocrapisATh (opMysibl BENIECTB M0 HMX HA3BAHWUAM;

® OonpenensiTh BAJIEHTHOCTH M CTEINEeHb OKWUCICHWS 31EeMEHTOB
B BEILECTBAX;

® cocTaBiasaTh (DOPMYJIbI HEOPTAHUYECKUX COESITMHEHWI 10 BAJIEHT-
HOCTSIM M CTEIEHSIM OKUCIEHMSI IEMEHTOB, a TAKXKE 3aps/laM HOHOB,
YKa3aHHBIM B Tabaulle PaCTBOPUMOCTH KHMCIOT, OCHOBAHMK M coneii;

® OOBACHATH 3aKOHOMEPHOCTH M3MEHEHMs! (DM3MYUECKUX M XUMHYE-
CKHX CBOUCTB MPOCTHIX BELIECTB (META/UIOB W HEMETAJJIOB) M MX BBICIINX
OKCHIOB, 00pa3soBaHHBIX IEMEHTAMHM BTOPOTIO M TPETHEro MEpUONOB;

® Ha3bBaTh OOIIME XMMWYECKHWE CBOMCTBA, XapakTepHbIE UIs
TPYNIl OKCHMIOB! KMCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

® HaspIBaTh OOLIME XWMMYECKWE CBOMCTBA, XapaKTEpHBIC UIsl
KaXIoTo M3 KJIACCOB HEOPraHMYECKMX BELUECTB (KUCIOT, OCHOBAHWIA,
conei);

® [PMBOIAUTE NMPUMEPHI peakiLWii, MOATBEPKIAIOUINX XUMHUYECKHe
CBOICTBA HeOpraHW4YeCKUX BELIECTB: OKCHAOB, KWCJIOT, OCHOBAaHHI
M COJNei;

® OIpEeNessiTh BELUIECTBO-OKUCANTENbL M BEIIECTBO-BOCCTAHOBH-
TEJIb B OKMCIWUTEJIbHO-BOCCTAHOBUTEIBHBIX, PEaKLIMSIX;

® cocTapisiTh IEKTPOHHBIW OanaHc (Wil W3y4eHHBIX peakiiwii)
MO TIPETOXKEHHBLIM CXEMaM peakiiMii;

® TPOBOAMTL NaBopaTOpHbIE OMNLITHI, MOATBEPXKIAIONIHE XUMHUE-
CKME CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKWX BEIIECTB;

® [IPOBOIUTE N1a0OPATOPHBIE OINBITH MO MNOJYYEHUIO U COODMPaHUIO
razoo6pasHbIX BEIIECTB: BONOPONA, KHCIOPOIA, YIIEKUC/IOro rasa,
aMMMaKa; COCTaBIsATh YPABHEHMS COOTBETCTBYIOLIMX peakiivii.

Boinycknurx noayuum 03MONCHOCIS HAVHUMBCH:

. ® ppocHO3UpOBAMb XUMUHECKUE CEOUCmEea Geuiecme Ha 0CHOGe

ux cocmasd u cmpoeHust;

® NPOCHO3UPOBamb CROCOBHOCITb GCUIECMEA RPOAGASIMG OKUCAU-
MEeAbHblE UAU BOCCMAHOBUMEAbHBIC CEOUCMEA ¢ YHEMOM CIMeneneil
OKUCACHUS DNEeMEHIMO08, 6X00iuUX 8 e20 COCMmAE;

® GbIABAAMD  CYUIECMBOBAHUEC 2CHEMUYECKOL C8:3U  Medcady
eewiecmeamit 6 psady: RNpocmoe @euiecmeo — okcud — kucroma/
2udpoKcud — conv;

® xapaxmepuszoeamb ocobble ceoUcmea KoOHUCHMPUPOGAHHBIX
CepHoll U a30MHOU KUCAOM;

® npueodums NpuUMepsbl YPAGHeHUl PearKuull, AeHcauiiix 6 oCHO-
6€ NPOMBIUNCHHBIX CHOCO008 NOAVHEHUS aMMUAaKd, CepHOll KUCao-
mbol, 4yeyHa u cmanu;

® onuceieams QUIUHECKUE U XUMUHCCKUE APOLecchl, AGATIOUU-
ecs Hacmoslo Kpy2oeopoma Geuiecme e npupooe;

® 0peaHU3068bIEAMb U OCYUECMEBAAMb APOCKIMbL NO UCCACO0GAHUTIO
CBOUCME GCL{ECME, UMEIOWUX 6aMNCHOE NPAKMUYECKOe 3HAYEHUE.




NMPUMEPHOE TEMATUYECKOE NJIAHUPOBAHME

8 knacc

(2 u B Henemo, Bcero 70 4, U3 HMX 5 4 — pe3epBHOE BpeMsi)

TEMBbI, BXOOSILLME
B PA3JIESIbl TPUMEPHOM
NPOrPAMMBI

OCHOBHOE COHEPXAHWE MO TEMAM

XAPAKTEPUCTUKA OCHOBHbIX
BMOOB LEATENBHOCTU YYEHUKA
(HA YPOBHE YHMEBHbIX AENCTBMIA)

Pasnen 1. OcHoBHBIE IOHATHA XMMHH (YPOBEHb
ATOMHO-MOJEKYASPHBIX npencrasliennii) (51 1)

IMpeamer xumun

MeTonsl 1Mo3HAHHWSA B
XHMHU

YmncTthie
CMECH
QOuucTka BellecTs

BelecTea #

DuzuyecKne 1 XUMUUe-
CKHE SIBTeHUS
Xumuueckue peakiluu

1. IMpeamer xuMun. XuMHUSE KAK YACTh ECTECTBO-
3HaHudA. BeiectBa W MX CBOMCTBA.

2. MeTtonel MO3HAHMS B XHMHH.

3. IlpakTnveckas padora 1. Tlpuémnr Geso-
nacHoW paboTel ¢ 0DOpylOBaHMEM M BellecTBa-
Mu. CTpoeHue TUIAMEHH.

4. Yucreie Beniectea m cmecn. Crnocobel ouuct-
KW BENIECTB: OTCTaMBaHue, (DUILTPOBaHME. BBI-
napuBaHue, KPUCTALTU3AINA, IACTHILUIAIIHS.

5. IlpakTuueckan pabora 2. OQuucrTka 3arpsis-
HEHHOIT MOBapeHHOH coJu.

6. @usnyeckne M XMMHUYCCKUE SABISHHA. XUMH-
YECKHE PEeaKiMu.

HMemoncrpammi. O3nakowmienwe ¢ Jjabopatop-
HeIM 00OpynoBaHueM: mpuémel Ge3onacHoit pa-
Gorel ¢ HuM. CriocoBsl OYUCTKH BEIIECTB: KpH-
CTALTH3AIINS, TUCTHILIALMSA,

Paznuuates  TMIpeAMETHI
eCTeCTBEHHBIX HAYK.
Ha6anionate croifcTBa BELIECTB M HX
M3MEHEHHS! B XOIE XMMHUYECKUX pe-
aKIumit,

Yuurhess NPOBOAMTE  XMMHUECKHI
IKCHEPUMEHT.

Cobmonars npaswia TeXHUKH Oe30-
TACHOCTH.

Oxa3niBaTh MEPBYI0 TIOMOWIL TNpH
OTpaBJIEHUsIX, OXOTax W TpaBMmax,
CBSI3AHHBIX C peaKTHBAMM M jabGopa-
TOPHBIM O0OpPYIOBAHUEM.
3HakoMuThEs ¢ nabopatopHeIM 060-
PyIOBaHUEM.

Hsyuars crpoeHue TmIaMeHHW, Bbl-
JIBUTAsI TUTIOTE3BI U MpOBEpsst X
IKCIIEPUMEHTAIILHO.

U3yueHusl

Harpepanue caxapa. Harpesanue napadguna. To-
penue mnapaduHa. BaaumozeiicTBME PACTBOPOB:
KapboHaTta HaTpys M COJSIHOM KWCJIOTHI, CYIbha-
Tta Meau(ll) u rugpoxkcuna Hatpusi. B3awmmoneii-
CTBHE CcBeXeocaxnéuuoro rmapokcuaa wmenu(ll)
C pacTBOPOM MIIOKO3kl TIPH OOKIMHEIX YCIOBHUSIX
W [IpYM HarpesaHuu.

Jlabopatopnpie oneiThl. PaccMOTpeHWEe Be-
IIECTB C Pa3aIM4HBIMM (DHU3MYECKMMM CBOHCTBA-
MH. PasmeneHye cMecH ¢ MOMOIIBIO MAarHWTA.
[Tpumepsl (U3MMECKUX W XHUMUYECKHUX SBIACHWIT

Pasnuuate MOHATHS «4HUCTOE Belle-
CTBO» M «CMECh BELIECTB».

YmMmerb pa3ieisitk CMECH MeTOIAMHM
OTCTAMBaHMs, (DMILTPOBAHHA M Bbl-
napuBaHus,

Paanuuate ¢usmueckue M XuMuue-
CKHE SIBACHMWS.

Onpenensite NMPHU3HAKKM XMMHUYECKIX
(®ukcupoBarh B Terpamu Habmionae-
MBI TIPU3HAKM XUMHUYECKHX peak-
JIGi|

[NepBonauanbHble XUMH-
YecKHe TMOHATHSI. ATo-
Mbl, MOJEKY/IhI

Ilpocteie ¥ clOXHEIE
BelecTsa, XUMHUYSCKHIT

afeMeHT. Mertamuisl
HEMETaJLThI
3Hakn XMMHYECKHX
SIEMEHTOR

3aKO0H TOCTOSHCTBA CO-
crapa BEUIECTB
Xumuueckue hopMyIis
MaccoBasi 0ojisi XMMH-
qecKoro 3JeMeHTa B Co-
eIIMHEHUH

7. ATOMBI, MOJIEKVJIBI U HOHKI.

8. BewiectBa MOJNEKVIISIPHOTO W HEMOJIEKYISIPHO-
ro crpoeHns. Kpucrtaiiuueckue peniéTku.

9. Tlpocrele u cloXHbe BewlecTBa. XUMAYECKHE
SNeMeHThl. MeTawibl i HeMeTaLlbl.

10. SA3bIK XMMHA. 3HAKH XUMHYECKHX 2JIeMEHTOB,
OTHOCHUTENLHAST aTOMHAas Macca.

11. 3aKOH MOCTOSHCTBA COCTABA BEIIECTR.

12. Xumnvieckue hopmyiibl.

OtHocuTeNbHAA MOJIEKY/spHag Macca. Kaueer-
BEHHBIH M KOJIMYECTBEHHBIN COCTAB BELIECTBA.
13. MaccoBas 07151 XMMMYECKOIO 2JIEMEHTa B
COeTUHEHHH.

Paznuuars [MOHSATHS «aTOM»,
«MOJICKY/1a», «XMMHYECKHWI 2JIeMEeHT»,
«MOH», «2JIEMEHTAPHBIC YACTHIILI»,
Pasnuuarh NOHSATHSI <«BelIecTBa MO-
JIGKY/SIPHOTO  CTPOEHHSI» M «Belle-
CTBA HEMOJIEKVIISIPHOTO CTPOCHMS».
DopMyIMpOBaTE ONpeeIeHHe o~
HATHS «KPUCTALIHISCKHE PEIETKI».
OO6BACHSITL 3aBUCHMOCTE  CBOICTB
BEIIECTBA OT THIIA €r0 KPHCTALIHYE-
CKOM peluéTku.

Onpenensite OTHOCHTEIbHYIO aTOM-
HYI0 Maccy 2JIeMEHTOB M BaJeHT-
HOCTh 3JeMeHTOB B OMHAPHBIX CcO-
ENMHEHUSIX.

Omnpenensite cOCTAB MPOCTERIIUX CO-
eIMHEHHMH Mo MX XHMHYecKuM dop-
MyZnaM.




ITpodoaxncenue

TEMbI, BXOASLIME
B PA3OENGI NPUMEPHO#
NPOrPAMMBI

OCHOBHOE COZEPXAHUE MO TEMAM

XAPAKTEPUCTUKA OCHOBHBIX
BULOB OESTENIBHOCTHA YHEHWMKA
(HA YPOBHE YYEBHbIX AEACTBMI)

BaneHTHOCTE  XMMHUe-
CKHX 3]EMEHTOB

3aKOH cOXpaHeHus Mac-
Chl BENIeCTB. XHMHYE-
CKHE YDABHEHMUSI
ATOMHO-MOJIEKYIISIPHOE
yUEHUE
Knaccudmkaimsi xumu-
YECKMX peakuuii: co-
eIVHEHMS, Pa3I0kKeHMs,
3aMeIleHus

Mpocrefimmne  pacuéThl
o XuMH4YeckuM op-

MyJiam

14. BajeHTHOCTL XMMHYECKUX 37ieMeHTOB. Onpe-
JleJIeHWe BAJIEHTHOCTH 3JIEMEHTOB 1o (dopMyiam
OMHAPHBIX COSTHHEHWH.

15. CocraBneHue xuMHYeckux (opmyn OuHap-
HBIX COEIMHEHHH 110 BAJIEHTHOCTH.

16. ATOMHO-MOJIEKYJISIDHOE YUEeHHeE.

17. 3akoH cOXpaHeHHsI Macchl BEIECTB.

18. Xrmuveckue ypaBHEHHSI.

19. Tunel XMMUYECKUX PeaKIMid.

20. KonrponsHast pabGora no Tteme «I[lepona-
YaThHEE XUMWIECKHE TIOHATHS».
Hemoncrpanun. [IpuMepbl HPOCTBIX M CJIOXHBIX
BEILECTB B Pa3HbIX arperatHeix cocTosHusax. [lla-
pOCTEpXHEBEIE MONENH MOJEKYIl MeTaHa, aMMM-
aKa, BO/IbI, XJIOpOBOJOpO/A, okeuna yrnepona(lVv).
Monenu KpPUCTAUIMHMECKHX PeIETOK  Pa3Horo
tuna. ONbITHl, IIONTBEPXKIAIONINE 3aKOH COXpa-
HEeHUWsI MACChl BelecTB.

JlabopaTropusie omneiThi. O3HakoMieHHe ¢ 06-
pa3sliaMy TIPOCTHIX (METaUIbl M HEMEeTaUIbl) M
CJIOKHBIX BEIISCTB, MHHEPaJOB W TOPHBIX TIOPOI.
Paanioxenne ocHosHOro KapGonara memu(Il). Pe-
aKIMs 3aMEIIEHUSA MENH XKelle30M.

Pacuérnble 3agaun. BbluuclieHHe OTHOCHTENb-
HOM MOJNEKWISIPHOH Macchl BellecTBa no dopmy-

CocraBnats GopMyibl  OUHAPHBIX
COEIMHEHHUI 10 M3BECTHOW BaleHT-
HOCTH 37IEMEHTOB. :
H306paxats npocreiimye xumude-
CKHE peakiHd C MOMOLIbI0 XHUMUYe-
CKHMX YPaBHEHHH.

Paznuuats TOHATHS <«WHJEKC» W
«K09((MUIIHEHT»; <«CXeMa XUMHUe-
CKOM peaklMu» W <«ypaBHEHHME XH-
MUYECKOH peaxkitiu».

PaccumTeiBaTe OTHOCHUTENIBHYIO MO-
JIEKYJISIDHYIO Maccy 1o  (opMmyaaM
BeuiecTs. PaccuuThIBATE MaccoByio
OO XMMHYECKOTO 3JIeMEHTa B CO-
elMHEHUH.

Veranasnuparh Tpocteime dopmy-
Jibl BEIIECTB TIO MACCOBBIM IOJSIM
2/IEMEHTOB.

INonw3oBateest  wHopManmeid U3
IIPYTHX MCTOYHMKOB JUIsl MOATOTOBKH
KPaTKuX COOOINeHMH.

ToTOBHTE mMpe3eHTaUNM MO TEMe

Jie. Beumcsienne MaccoBOil 0/ 2N€MEHTa B XM~
MHUECKOM COEIMHEHUH. YCTAaHOBJIEHME MpocTeii-
mei (opMy/ibl BEIECTBA 1O MACCOBBIM JIOJIAM
3TEMEHTOB

Kucnopon

Bosnyx u ero cocras

21. Kucnopoxa, ero obuias xapaktepuctuka. ITo-
JIyueHue Kuciopoaa. @usnueckne cBoicTBa Kuc-
Jiopoza.

22, XuMHYEeCKHe CBOMCTBA M NPUMEHEHHE KHC-
nopona. Oxkeunsl. KpyropopoTt kuciopona B npu-
poxe.

23. Ilpakruueckas paGora 3. [lonyuerne
W CBOICTBA KHCIOpOIA.

24. O30H. AJIOTPONMS KHCIOpPOIA.

25. Bosnyx u ero cocras. 3auura atMocepHoro
BO3/lyXa OT 3arpA3HeHMH.

HeMoncrpannn. @Ouanyeckre W XUMHYECKHE
cBoiicta kucaopona. [lonyuenne m cobupanue
KHMCJIOpPOIa METONIOM BBITECHEHMSI BO3IVXAa M Me-
TONOM BBITECHEHMSI BOJIBI. YCIOBHS BO3HWKHOBE-
HUA W MpekpaieHus ropexus. [Monyyenue o3o-
Ha. Onpelesienne cocTapa BO3MyXa.
JlaGopaTopubie ONBITHI. O3nakoMaenne
¢ o0pa3uaMy OKCHIOB

WcenenoBars cBOMCTBA H3yUaeMbIX
pemecrs. Habmonars duswyeckue n
XMMHYECKHe TpeBpallleHus] Haydae-
MBIX BEHIECTB.

PacrniozHaBaTh ONBITHBIM MYTEM KHC-
JIOPOIL.

OnucelBath XUMWYECKHE pEakiuH,
HabionaeMble B X0le JeMOHCTpaliy-
OHHOIO ¥ J1abOpPaTOPHOIO IKCIEPH-
MEHTAa. =
Henars BHIBOABI W3 pe3yJILTATOR
MPOBEAEHHEIX XUMWYECKHX OITLITOB.
YuacTBOBaTE B COBMECTHOM OBCYX-
IEHWH PE3YJILTATOB OIILITOB.
OkasbiBaTh [EPBYIO TIOMOLIL TIPH
OTpPaB/IEHMSX, OXOrax ¥ TpaBMax,
CBA3AHHLIX C peakTHBaMM M Jabopa-
TOPHLIM OBOpPYIOBAHHEM.
Cocrapnare GopMyILl OKCHAOB 10
MU3BECTHOH BallEHTHOCTH 3JIEMEHTOB.
3anucuiBaTk TpOCTeliline ypaBHe-
HHS XUMWYECKHMX peakuuii.
Mone3oparkess  uHboOpMaumed w3
IPYTUX MCTOYHHWKOB [Uisi IIOArOTOBKH
KpPaTKHX cooOLieHni.

loToBuTh MpeseHTaUMM TIO TeMe




Ipodoasicenue

TEMbI, BXOAALLUE
B PA3OENLI NMPUMEPHOMR
MPOrPAMMBI

OCHOBHOE COAEPXAHME MO TEMAM

XAPAKTEPMCTUKA OCHOBHbIX
BUOOB OEATENBHOCTU YYEHWKA
(HA YPOBHE YMEBHbIX AEWCTBWNA)

Bonopon

26. Bomopoa, ero ofuiasi xapakTepucTuka W Ha-
XoXxIeHue B DpUpOIE. HOJ’[Y'—IEHH.C BOIOpOOa
W ero thuauueckue cpoiicrsa. Mepsl GesornacHo-
CTH 11pu paboTe ¢ BOMOPOAOM.

27. XMMHUYeCcKHe CROMCTBA BOIOPOAA M €ro MpH-
MEHEHHE.

28. IlpakTtuuyeckasn padora 4. [lonyueHue Bo-
N0polla W UCcelle0BaHKe ero CBOMCTB.
Hemonctpaumu. [losyueHnue Bomopona B annapa-
te Kwunma, npoBepka BONOpona Ha 4YUCTOTY, TO-
peHHME BOIOPONA HA BO31YXe W B KUCIOpOIE,
cobupaHue BOIOPOAA METONOM BHITECHEHWSI BO3-
JIyXa ¥ BOMIEL

JlaGopaTopubie onbiThi. BzauMoneiicreue Bono-
pona ¢ okcuaom meau(ll)

McenenosaTh CBOWCTBA HM3YYaAEMBIX
BellecTB.

Habmonate ¢usnueckre M Xxumuue-
CKHE npeBpallieHus H3yuaeMbIX Be-
IECTB,

OnuchiBaTh XMMHWYECKME Ppeakiiuu,
HabmonaeMbie B X0Ie JIeMOHCTPALIA-
OHHOTO M JabopaTOPHOTO IKCTIepH-
MEHTA.

Pacno3HaBaTb ONBITHBIM IYTEM BO-
IIOpOIL.

Cobumonars npaBuia TeXHUKH 6e30-
ITACHOCTH.

HesaTe BHIBOOBI M3 PE3YJILTATOB
MPOBENEHHBIX XMMHYECKHX OITLITOB.
VYyacreoBaTk B COBMECTHOM OOCYXK-
IEHUW Pe3yJILTATOB OIbITOB.
JanuceiBaTh MpocTteiiinne ypasHe-
HUSI XUMUYECKUX Deakilvil,
lMons3oBarbest  wH(popmanueil U3
APYTHX MCTOYHHKOB JUIS MOATOTOBKH
KpaTKUX coobleHuii.

TOTOBWTH NMpPE3eHTAIIHK MO TEME

EEE—— ———

Bopa. Pacrsopn

29. Boja. Metonsl onpeneieHust coOCTaBa BOIbl —
aHanu3 W cuHTe3. Boma B mpupome M criocofsl
€€ ouMCTKHM. A3panusi BOMBL

30. ®Pu3nyeckne ¥ XMMHYECKHE CBOWCTBA BOMBI.
[IpuMeHeHne BOIL

31. Bona — pacreoputens, PactBopsl. HaceineH-
HBIE M HEHAChIIIEHHBIE pacTBOphl. PacTBopu-
MOCTb BEIIECTB B BOE.

32. Maccosasd HoJisi paACTBOPEHHOTO BELIECTBA.
33. Ilpakrnueckas paGora 5. [lpurorosnenue
pacTBOPOB coleif ¢ onpenenéHHON MaccoBOH 10-
Jeil pacTBOpPEHHOIO BellecTRa.

34, Tlosropenne u o6obiieHne no temam «Kuc-
Jopon», «Bonopon», «Bona. Pactsophi».

35. KouTtponsHas pabora no temam «Kuciaopon»,
«Bonopon». «Bomna. PactBopsl».
Hemoncrpaumn. AHaiu3 soabl. CHHTE3 BOIbBI.
B3auMozeiictBue BOABI ¢ HaTPHMEM, KaibLUeM,
MarHuem, OKCHIIOM KaJbIHs, OKCHIOM
yraepona(lV), okcunom docdopa(V) u ucnsita-
HHE TIOMYYEHHBIX PACTBOPOB MHIWUKATOPOM.
Pacuérnsie 3anayn. Haxoxnenwe wmaccoBoi
[0 PacTBOPEHHOTO BeHIeCTBA B pacTBope. Bei-
YHCJIEHWE MAacchl PACTBOPEHHOrO BellecTBa H
BOIBI [JISI TIPUTOTORJIEHHSI PacTBOpa OfpenesiéH-
HOH KOHLIEHTpalIMK

o

Wcenenosare cBOMCTBA M3y49aeMbIX
BEIIECTB.

Habmonars busnyeckue u XuMuue-
CKHMe TIPeBpALlEHHs! M3ydaeMbIX Be-
eCTB.

OnuchBaTh XWMHUUYECKHE PeakiuH,
HabmonaeMble B X0Ie NeMOHCTpallv-
OHHOro ¥ J1aGopaTOPHOro 3IKCHepH-
MEHTA.

Henars BHIBOALI W3  pE3yJILTaToOB
MPOBENIEHHBIX XMMHWYECKUX OITLITOB.
VuacTBOBaTE B COBMECTHOM OOCYX-
JIeHUW Pe3yJILTATOB OIBITOB.
3anMceBATE TpOCTeliune ypaBHe-
HUA XUMWYECKHMX peakimii.
BbIUnCsTE MACCOBYIO [OJII0 PACTBO-
PEHHOTO BEIECTBA B pacTBope, mac-
CYy pacTBOPEHHOTO BEIIECTBA W BOIbI
Ul TIDUTOTORJIGHHMSI PACTBOpA OMpe-
JIeNEHHON KOHIEHTPALIMH.

ToToBUTL PacTBOPHI C ONpenenéHHON
MaccoBoii Jonel pacTBOPEHHOIO Be-
IIecTBa




Ilpodonxcenue

TEMbI, BXOASLUME
B PASJENbLI NPUMEPHOM
MPOrPAMMbI

OCHOBHOE COAEPXAHME NO TEMAM

XAPAKTEPMCTUKA OCHOBHBIX
BMOOB OESTENBHOCTU YYEHMKA
(HA YPOBHE YMEBHBLIX OEWCTBUWA)

KonugecrseHusie OTHO-
[MEeHUS B XUMUH

Konuuectso BeluiecTa.
Mo

MongpHasa Macca M MO-
JNSApHE 00BEM

[Mpocreiimme  pacuérhl
TI0 XUMHYECKMM YpaB-
HEHUSIM

36. Mojnb — enWHHMIIA KOJHMYECTBA BEIIECTBA.
Monapuas macca.

37. BuluucneHHs 1O XUMHYECKHM YPABHEHHSIM.

38. 3akon ABoraapo. MosspHblii 06bEM raszos.

39. OrtHocHTeNBHASR TUIOTHOCTH FA30B.

40. O6bEmHBIE OTHOIIEHWS ra3oB [DH XMMWYE-
CKHX peakimsx.

JlemoHcTpauMH. XHMWYECKHWE COENMHEHMWs] KO-
JIMYeCTBOM Bemiectsa | MOIb.

Pacuérnble 3amaum. BriumcieHus ¢ MCoib3o-
BAHMEM TIOHATHH <«Maccar, «KOJHMYECTBO Belle-
CTBa», <«MOJISIDHAS Macca», <«MOJNAPHBIN 0OBEM».
OOBEMHBIE OTHOIIECHHS TA30B TIPH XHUMHYECKHX
peaxuusx

Hcnons3oBaTe BHYTPH- M MEXIIpel-
METHHIE CBS3H.

PaccuuTeIBATE MONSIPHYIO Maccy Be-
HIecTBa, OTHOCHTEIBHVIO TUIOTHOCTH
TA30B.

BEUucasTh Mo xuMuueckuM (opmy-
J1aM M XMMWUYECKMM YPaBHEHHSIM
Mmaccy, KOIMHMYEeCTBO BEIIECTBa, MO-
NSpHbIH 00bEM 1O M3BECTHOH Mac-
ce, MOISIDHOMY OOBEMY. KOTHYECTBY
OHOTO M3 BCTYHNAIOUIMX MW TOJIy-
YAIOUIUXCS B PEakiuW BEUIECTB.
Beruucasate 06BEMHBIE OTHOMIEHMA
ra30B TIPH XHMHYECKHX peakiusx.
Hcnonb3oBare npUMepH  pemieHud
THNOBLIX 3ajay, 3aJlaYHWKN C TIpH-
BENEHHBIMH B HUX AJIFOPUTMAMU pe-
INEHWs 3anasd

OcHOBHBIE KIIacChl He-
OpPTaHWYeCKUX COeqHUHe-
HUH

OxcHab!

41. Oxcuasl: knaccudukauus, HOMEHKIATYpa,
CBO¥CTBA, NONyYeHHe, NPpUMEHEHHE,

42. TImppokcuasl. OcHoBaumsi: KnaccruuKarms,
HOMEHKIATYDA, HoiyueHe.

Hccnenosark CBOMCTBA HM3Y4aeMBIX
BEIIECTB.

Habmonare ¢dusnyeckne u XuMuye-
CKME TIPEBpAIIEHMS M3YyYaeMbLIX Be-
ILECTB.

OcHoBaHud

CgolicTBa OCHOBaHWMIA.
AMboTEPHOCTE
CpolicTBa KHMCAOT
K#cinorHo-0CHOBHBIE
WHAHMKATOPL:  (heHo-
ranenH,  METHJIOBLIN
OpAHXKEBLIN, JIAKMYC
Conu

43. XMMuUYeCKHe CBOMCTBA OCHOBAHMM.

Oxpacka WHIMKATOPOB B LIENOYHOM M HEHTpaih-
Hoii cpenax. Peakuus He#tpammzammu. [Tpume-
HEHHE OCHOBAHMIA.

44, AmdoTepHble OKCHIK W THIPOKCHIBI.

45. Kucnotsl. Cocrtas. Knaccubukanusi. Homen-
knatypa. IlonydeHne KWCIOT.

46. XuMuueckue CBOMCTBA KHCIOT.

47. Conu: cocrtas, Kiaccu(pukamms, HOMEHKIATY-
pa, crnocodbl MOMYYeHHs.

48. Caoiicrsa coseii.

49. Teneruueckass CBf3b MEKAY OCHOBHBIMH
KJlaccaMy HeopraHuyeckux CoeAMHeHMH.

50. IlpakTryeckas padora 6. PeiieHue aKcre-
PUMEHTANBHBIX 3amad 1o Teme <«Baxueiune
KJIACCHl HEOPraHWYECKUX COSOMHEHWIT».

51. Kourponsnas pabora mo Teme «OcHOBHBIE
KJIACCHI HEOPraHMYecKHX COEIMHeHWil».
Jemoncrpanmn. O0pa3siibl OKCUIOB, KHCHOT, OC-
HoBaHuil W coseil. Helrpanusaums ménoym Kuc-
JI0TOH B MPUCYTCTBUH MHIWKATOpA.
JlaGopaTtopusie onbiThl. ONBITHI, MOATBEPXKIA-
WOIHe XAMHYEeCKHe CBOJMCTRA OKCHIOB, KHCIOT,
OCHOBAHMH, aM(DOTEPHBIX THIPOKCHIOB M CONEN

OnuchlBaTh XHMHYECKHE peakluu,
HabmiofaeMbie B XoHe JeMOHCTpatu-
OHHOrO ¥ J1labopaTopHOIo 3KCHepu-
MEHTa.

Jenarh BBIBOIBl M3 DPE3YILTATOB
NPOBEIEHHBIX XMMHWYECKHX OMBITOB.
VyacTBOBaTh B COBMECTHOM 0DCYXK-
NeHWH Pe3YJIBTaTOB OIILITOB.
KraccuuumposaTh W3y4aeMbie Be-
IECTBA 110 COCTABY M CBOMCTBAM.
Cocrasisars  (GopMynbl  OKCHIIOB,
KHMCJIOT, OCHOBaHMi, COIei.
XapakTepH3oBarh COCTAB M CBOHCTBA
BEIIeCTB, OTHOCSUIMXCA K OCHOBHBIM
KJ1accaM HeopraHMYecKuX CoeluHe-
HW.

3anuceiBaTh NpocTeillie ypaBHe-
HHS XHUMHYECKHX peakiuii




Ilpodoaxcerue

TEMbI, BXOASILUME
B PASJENGLI NPUMEPHO#M
NPOrPAMMBI

OCHOBHOE COAEPXAHME MO TEMAM

XAPAKTEPMCTUKA OCHOBHBIX
BMIOOB LEATENBHOCTH YYEHWMKA
(HA YPOBHE YYEBHbIX AENCTBMIA)

Pasnen 2. Tlepuonuueckuii 3aKOH M NEePHOIH-
YecKas CHCTeMAa XHMHYECKHX BJIEMEHTOB
J. . Menneneesa. Crpoenne atoma (7 1)

[lepBoHavansHbie TIpen-
CTABJICHHST O eCTECTBEH-
HBIX ceMmeicTBax XuMH-
YECKHX 3JEMEHTOB
[lepronuyeckmii  3aKoH
W MEepHONUYECKAs CH-
cTeMa XMMHUYECKHX 37ie-
mentoB J. W. Menne-
nieeBa

Crpoenne aroma. Co-
CTaB ATOMHBIX siIep

DnekrpoHHas 06oso4YKa
atoMa

52. Kaaccubwuraims XMMHUYECKHX 3JIEMEHTOB.
[NonsTie o rpynmax CXOOHBIX DJIEMEHTOB.

53. Tlepuonnuecknii 3akon . U, Menneneesa.

54. INepuoauueckast Tabauia XMMHWYECKHX 3Jie-
MeHTOB (Kopotkas dopma): A- u B-rpyrnnsl, ne-
PUOJLBL.

55. Crpoenue artoma. CocTaB aTOMHBIX fAIep.
H3otonel. XuMudeckuil sneMeHT — BHI atoMa ¢
OIHHAKOBRIM 3apAiaoM siopa.

56. PacnojiokeHHe MEKTPOHOB 110 3HEpPreTHye-
cknMm ypoBHam. CoBpemenHas dopMynHpoBKa
TIEPHOIMYECKOro 3aKoHa.

57. 3HaueHue mepUoOIMYecKoro 3akoHa. Hayumkie
nocrwkennst . M. Menneneesa.

58. Tlopropenne u oGobuienne mo teme «[lepu-
OINYSCKHIi 3aKoH WU NnepHoaH4YecKas cucreMa xm-
Mudeckux snemenros [1. U. Menneneesa. Ctpo-
EHHE aToMa».

Kiaceudnnuposars M3ydeHHBIE XH-
MUYUECKHEe 37IEMEHThI ¥ HX COeluHe-
HHsA.

CpaBHuBath  CBOIiCTBA  BELIECTB,
MpUHAMJIEXKAUIMX K pasHbiM Kjac-
caM, XMMWYECKHE DTEMEHTBI PasHBIX
TPYTI.

Veranasusath BHYTPH- W MEXIIpe/l-
METHBIC CBA3M.

DopMyIMPOBATE MEPHOTAIECKHIT 3a-
KoH Jl. M. MeHueneeBa u packpbl-
BaThb €ro CMBbICIT.

XapakTepu30BaTh CTPYKTYPY TMepHO-
Jinyeckoi TabiauiLbl.

Paznuyare nepuonsi, A- U B-rpyvrinsi.
O0wsicHsATs (U3MUECKHI CMBICT NO-
PSIIKOBOTO ~ HOMEpa  XHMHYECKOTO
9JIeMeHTa, HOMEPOB TPYMILI W MepH-
ofa, K KOTOPHIM 3JIeMEHT [puHAI-
NEXWT B TEepUOAMYEcKOll cucteme

[Mepuonnueckas cucre-
Ma Kak ecTecTBeHHO-
HAyyHasi  Klaccupuka-
M XHMHUECKHUX afe-
MEHTOB

Iemoucrpamun. Puianyeckue cBoiicTpa IENoY-
HBIX Metaios. Bsaumoneiictsue OKCHIOB Ha-
Tpus. Maraus, ocdopa, cepel ¢ BOIOH, HC-
clenoBaHHE CBOMCTB MNOJAYYEHHBIX [TPOIAYKTOB.
BaaumoseiicTBue HaTpus W Kaaus ¢ Bomoi. ®u-
3uUecKMe cpoicTBa TamoreHoB. BaaumopeiicTeue
ATIOMHHUSA C XJI0poM, 6pOMOM W HOIOM

. Y. Menneneepa; 3aKOHOMEpPHO-
CTH WM3MEHEHHS CBOWCTB 3JJIEMEHTOB
B TIpENeiax MalibiX TepHoaoB H
A-Tpyni.

MopMynmpoBaTh OMpedeleHns [0-
HATHI «XUMHYECKHI JEMEHT», «M0-
PANKOBEII HOMED», «MAacCOBOE 4HC-
JiOo®», «M30TOIbLI», «OTHOCHTEIbLHAA
aTOMHasl  Macca»,  <«9JIEeKTPOHHAaA
ofoNoukar, <«MeKTPOHHBIM cioli»
(«3HEpreTHIecKuii YpoBeHb»).
OnpenensaTe YUCIO MPOTOHOB, Hel-
TPOHOB, 3/IEKTPOHOB ¥V aTOMOB XH-
MMYECKMX 2JEMEHTOB, HCIONbL3Ys
MepHONAUECKYIO TabIHLLy.
Cocrapisith CXeMBI CTPOEHHS AaTO-
MOB TiepBbIX 20 27€MEHTOB TEpHO-
JMYECKOH CHCTEMBI 3JIEMEHTOB.
Xapakrepu3opaTh XMMHYECKHe 3ne-
MEHTHI Ha OCHOBE WX MOJIOXEHUS B
MEepHOIMUECKoi cucTeMe W ocobeH-
HOCTEl CTPOSHUS WX ATOMOB.
Henarts yMO3aK/IOUEHUs O XapakTepe
M3MEHEeHHUsI CBOWCTB XHMMYECKUX
2JIEMEHTOB C YBEJIWYeHHEeM 3apsiioB
aTOMHBIX Aiep.

Wccrenosath cBOKCTBA M3yvYaeMbiX
BELIECTB.

Habmonate hu3nueckde U XuMude-
CKHE TIpeBpalleHus M3Y4aeMbiX Be-
111eCTB.




Ipodonxcenue

TEMBI, BXOASLUIUE
B PA3JENbI MPUMEPHOM
MPOrPAMMBbI

OCHOBHOE COJEPXAHME NO TEMAM

XAPAKTEPMCTUKA OCHOBHbBIX
BUOOB LESATENBHOCTU YHEHUKA
(HA YPOBHE YHEEHGLIX OEWCTBHI)

OnuceiBaTh XUMHYECKHE peakinH,
HabmonaemMple B XO/le IKCIIEDHUMEHTA.
YuacTBoBaTE B COBMECTHOM OSCYX-
TIeHWH PE3YJILTATOB OIILITOB

Pasnen 3. Crpoenwe BemecrBa. XumHIecKas
cea3b (7 9)

XHUMHYeCKasi CBA3b

Busint XxuMuaeckoi cps-
3u

CreneHb
3JIEMEHTOB

OKHCIICHHH

59. DnexTpOOTPULIATEIBHOCTh XMMWYECKUX 2J1e-
MEHTOB.

60. KosanentHas cBa3e. [lonsipHast W Hemomsp-
Hasl KOBAJIGHTHAs CBA3b,

61. MonHasg cBsA3b.

62. BaneHTHOCTL W CTereHs OKWcneHus. IlpaBu-
jla omnpeieseHHs cTerneHel OKHWCIEeHWs 3JeMeH-
TOB.

63. OKUCTUTENBEHO-BOCCTAHOBHUTE/IBHBIE PEAKIINN.
64. lMosropenne n obobuenne no Teme «Crpo-
eHMe BemecTBa. XHUMMWYEcKasi CBS3b».

65. KourponsHas pabora no Temam «[lepuomn-
yeckuit 3akoH II. U. Menneneesa», «Crpoenue
atoMa», «CTpoeHHe BellecTBas.
Hemoncrpauun. ConocrapineHne U3HKO-XHMH-
YECKUX CBOWMCTB COEAMHEHUI C KOBAJIEHTHBIMHU H
MOHHBIMA CBSA3SIMU

MopMyTHpOBATE ONpENeIeHNsT TI0-
HSATHUI <«KOBAJNIEHTHasi HEemnoJjspHag
CBA3b», <«KOBalleHTHasi TOJNisipHas
CBAI3b», «MOHHAA CBA3LY, «CTENEHDL
OKHMCIIEHWS», «3JIEKTPOOTPHIATEb-
HOCTE».

OnpenensiTe TAT XHMHYECKOUH CBA3N
B COEOMHEHHSAX HA OCHOBAHWH XH-
MHUUeCcKo (HopMyIBl.

Onpepensith  CTENeHb  OKHUCIEHHSA
NIEMEHTOB B COEIMHEHHUSX.
Cocrapisath (QOpMYIBEI BEIIECTB 1O
CTENEHW OKMCJIEHMS DJIEMEHTOB.
YcraHaBnMBaThL BHYTPH- M MeXTpel-
METHBIE CBS3H.

CocTasisiTh CpaBHHTENBHbBIE H 0606~
malonue Tabiuiibl, CXeMbl

9 knacc

(2 u B Henemo, Beero 70 4, U3 HUX 3 4 — pe3epBHOE BpEMS)

TEMbBI, BXOAAWME
B PA3AE/bI NPUMEPHON
MPOrPAMMEI

OCHOBHOE COAEPXAHWE NO TEMAM

XAPAKTEPMCTUKA OCHOBHbIX
BUAOB OAEATENBHOCTW YYEHWKA
(HA YPOBHE YYEBHbIX AEWCTBMWIA)

Pasnen |. MuorooOpasue XHMHYECKHX peak-
omii (15 9)

Knaccuukauuss Xumn-
YecKMX peakilMii: peak-
MK COCAMHEHMS, pas-
JIOKEHWs!, 3aMellleHus,
obmena

OKUCIHTETBHO-BOCCTA~
HOBHTC/IbHBIE pEeaKLIHH

DK30- M IHOOTEPMUYE-

CKHE peaKiiiu

Obpatumeie u Heobpa-
THMbIE Peakiuu :

1—2. OxuCcIUTENbHO-BOCCTAHOBUTEIBHBIE peak-
un, PeakilMM coelWHEHHs, Pa3IOKEHHs, 3aMe-
MIEHUS ¥ OOMEHa C TOYKM 3peHHsl OKMCIEHUWs U
BOCCTAHOBIEHUS.

3. TeruioBoi 3({exT XuMHYECKHX peakiiui.
DK30- W IHIAOTEPMUYECKHE PeaKlIMH.

4. CkopocTh Xumudeckux peakuwil. Ilepsona-
YaibHBIE TIPEACTABICHMS O KaTaauae.

5. IlpakTtuueckas paGora 1. Mayuenue niumsi-
HUS YCJIOBUM TIPOBENEHUS] XUMHWYECKOH peakinu
Ha €€ CKOpOCTbh.

6. O6paruMbie U HeOoOpPaTHMBIE PEaKIMH.
IMoHsTHE O XMMWUYECKOM PABHOBECHH,
Hemoncrtpammu. [MpuMepsl 3K30- H 3HIOTEPMHU-
YECKHX peakiini. BaammoneiicTBue LIMHKA C CO-
JISTHOM ¥ YKCYCHOH KHCJIOTAMH, BzaumonelicTeie
rpaﬂymptmatmom IIMHKA M LIMHKOBOM IbUIMA C
consiHOM  KucjioTod. BaauMonedcTsue oOKcuIa
menu(Il) ¢ cepHoii KMCIOTONH pa3HOii KOHIEHTPa-

Kraccuduuuposars XUMHUECKHe
DPEaKIIUH.

TIpHBOIATE TPHMEPH! peakiuil Kax-
IOTO THIIA.

PacriosHaBath  OKMCIWTEIRHO-BOC-
CTAHOBUTENbLHBIE PEAKIIUU.
Onpenensith OKKCIWTEIb, BOCCTAHO-
BHTENb, MPOLECC OKHMCIeHWSA. BOC-
CTAHOBJIEHHSL.

Habmionats ¥ OMMCHIBATE XMMHYE-
CKME peakiuMy ¢ [OMOUIbID ecTe-
CTBEHHOTO fA3BIKA M S3bIKA XUMHH,
WcenenoBath  VCIOBMS, BAMSIOLIME
HA CKOpPOCTh XMMMWYECKOil peakinu.
OnucelBaTh YCIOBMS, BIMAIOLIME HA
CKOPOCTh XMMHUYECKOH peakiui.
flposonm TPYNTIOBbIE HAGIIONEHH
BO BpeMsl IIPOBeIeHHs IeMOHCTpa-
HHOHHBIX OIIBITOB.




ITpodoasncenue

TEMbI, BXOOALIME
B PA3JIENbI MPUMEPHOM
NPOrPAMMBI

OCHOBHOE COZEPXAHMUE M0 TEMAM

XAPAKTEPMCTMKA OCHOBHbIX
BWIOB AEATENBHOCTA YYEHWMKA
(HA YPOBHE YYEBHbIX OEACTBMIA)

LMK [IPH Pa3sHBIX TemmiepaTtypax. [opexne yris B
KOHILIEHTPUPOBAHHOU a3zoTHOH Kuciore. lopenue
Cephbl B pACIUIABJICHHON CenuTpe.
Pacuérnable 3anaun. Buiuucienus 1o TepMOXu-
MHUECKHUM VPaBHEHHAM peakiuii

YuactBoBarh B COBMECTHOM OBCYX-
NeHWH pEe3yNnbTATOB OITBITOB.
CocTaBiTh TePMOXHMUYECKHE
VPaBHEHMs Deakiuii.

Berumcisits TeruioBoii addexr peak-
HHH  TI0 €€ TepMOXMMUYECKOMY
YPaBHEHHIO

XUMUYECKHe peakilid B
BOJIHBIX PacTBOpax

DJeKTpoJIHTHYECKAS
IUCCoLMalius

Peakuimn wmonHoro o6-
MEHA HW YCIOBHA HX
TIPOTEKAHUA

7. CymHocTh npoliecca MieKTPOJIMTHYECKOH Imc-
COLIMAIIHH.

8. Huccoummanns KUcnoT, OCHOBaHWK M cosed.
9. Cnabpie M cuibHBIe 2eKTpoiuTEL, CTeneHb
HCCOITHALIMH.

10. Peakuuu woHHOro OOMEHA ¥ VYCIOBHA WX
MPOTEKAHMUSL.

11—12. Xumuueckue cBoMCTBA OCHOBHBIX Kiac-
COB HEOpraHWYecKUX coeluHeHWi B cBeTe mpen-
cTaBieHnit 00 3eKTPOIUTHYECKOH ITHCCOLIMALT
H OKHCIIHUTE/IbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.
13. Tudpoausz coneir. OGoGweHHE TIO TeMaM
«IOraccuuKanusad  XUMHYECKHMX  peakuuit» H
«DNeKTPOIATHYECKAS JHCCOIMALINS»

14. IlpakTuueckasn padora 2. Pemenue skcrie-
PUMEHTAIbHBIX 3amady 1o Teme «CBoiicTBa Kuc-
JIOT, OCHOBAaHMI M cojiell KaK 3NeKTpOJIMTOB»,

OGobwmars 3HaHMsI O PAacTBOPAX.
[TpoponuTe HabmONEHUs 32 rOBele-
HUEM BELIECTB B PacTBOpax, 3a Xu-
MHYECKMMH peaxkLusMH, NpoTeKan-
HMH B pacTBOpax.
DopMIMPOBATHL ONPENeNeHMsl TIOHS-
THII «2JIEKTPOANT?>, «HETEKTPOIHT»,
«3NEKTPOIIUTHYECKAs JIMCCOIIMAIIHS,
KOHKpeTH3MPOBaTh NOHATHE «HOH».

O0olmare  nOHATHS «KaTHOH»,
«AHHOH».

Mcenenosath CBOWCTBA PACTBOPOB
IEKTPOJIUTOB.

OnwuceBaTh CBOIMCTBA BEIIECTB B
Xone JeMOHCTPAllMOHHOIO H nabo-
PaTOPHOIO 3KCHEPUMEHTA.

Co6mionath mpaBwia TexHUKH Ge30-

15. KonTtponshas pabora no teMaMm «Kiaccudn-
KALUS XMMHYECKMX peakimii» H «DIeKTPOIUTH-
yecKast THCCOLMALIMS».

Jlemoncrpaunn. McneitaHie pacTBOPOB BEILECTB
HA SJIEKTPUYECKYIO MPOBOAMMOCTh. JIBIKeHue
HMOHOB B 3JIEKTPHYECKOM [lOJIE.

JlaGopaTopHbie onbiThbi. Peakiny oOMeHa Mex-
Iy pacTBOpaMH JIEKTPOJNTOB

MACHOCTH., XapaKTepu3oBaTh YCIO-
BHSI TEUeHMsl DeakiHii B pacrsopax
AJIEKTPOJIMTOR J10 KOHIIA.
Onpenenste BOIMOXHOCTE MPOTEKA-
HHS peakiiii MOHHOro obMeHa.
TTpOBOIKTE TPYIIOBBIE HaOIONEHMS
BO BpeMs I[IPOBEIEHHMs JIEMOHCTPa-
LMOHHEBIX ¥ JIADOPaTOPHEIX OIBITOB.
Obcyxknate B TPYNIax pe3ynsTarhl
OMBITOB.

OOBSCHSTH CYIIIHOCTh peaKlinii HOH-
HOro obmeHa.
Pacrnioanapath
obMeHa.
CocrapiisiTh HOHHBIE YpaBHeHHUA pe-
KM,

CocrapisTs COKpamEHHbIE WOHHBIE
ypaBHEHHMS] peakilmii

peakuuy  HUOHHOIO

Pasnen 2. Muorootpasue semects (43 4)

HemeTauib (obumias xa-
pPaKTepHUCTHKA HEMeTas-
JIOB 110 WX TOJIOXKEHUIO
B TICPUONUUECKOW cH-
creMe XMMHYEeCKHX 3Jjie-
MEHTOB. 3aKOHOMEpHO-
CTH W3MEHEHWS B [e-
puojzax W rpynmax
(huzHueCKUX ¥ XUMUYe-
CKHX CBOUWCTB MPOCTBIX

16. TlonoxeHWe ranoreHOB B [EPHOTMYECKOlT Ta-
Gnmue W crpoexwe ux atomoB. Csoiicrea, momy-
YeHWe W TIPUMEHEHHE TaJIOTeHOB.

17. Xnop. CsolicTBa ¥ MPUMEHEHHE XJIOpa.

18. XnopoBonopon: MnojyueHue U CBOMCTBA.

19. Congnasa Kuciora 4 €€ cosd.

20. TlpaxTrueckas pabora 3. [loayyenue co-
JISHOM KHCJOTHL ¥ M3yyeHUe e€ CBOWMCTB.

OOBIACHATE 3aKOHOMEPHOCTH M3Me-
HEeHWs CBOMCTB HEMETA/UIOB B IIEPH-
ofax ¥ A-Tpymnmax.

Xapaktepn3oBaTh TAJIOTEHH Ha 0C-
HOBE HMX NOJOXEeHWA B NEpHOIHYE-
ckoit cucreme 1. M. Menneneesa u
ocobeHHOCTeH cTpOeHHs MX ATOMOB.
OOBACHATD 3aKOHOMEPHOCTH H3Me-
HEHHSA CBOﬁC'!’B TanoreHoB Mo nepH-
ony M B A-rpynmnax.




Hpodoaxcenue

TEMbI, BXOASILUME

B PA3JENbI MPUMEPHOM

NMPOrPAMMBI

OCHOBHOE COAEPXAHME MO TEMAM

x,;PA_KTEPuchA OCHOBHbIX
BMOOB AEATENBHOCTU YYEHWMKA
(HA YPOBHE YYEBHbLIX AEACTBMIA)

BEHICCTB, BBICIIHX OK-
CHMAOB W KHCIOPOICO-
JepXkalux KHucmaor, ob-
pas’soBaHHLIX HEMeETan-
JlaMHd BTOpOIo # Tpe-
ThEro MepHoLoB

lanoreHst

Hemoncrpamuu. Pusnteckue cBoiicTsa rajore-
Hos. [Toryyenue xjopoBoiOpona M PACTBOPEHHE
ero B BOZE.

JlaGopaTopHbie OnNbITBI. BhiTeCHEHHE TajloreHa-
MU IpYr Ipyra M3 PacTBOPOB MX COENMHEHUR

OnuceiBaTh CBOMCTBA BelIecTB B
XOle OeMOHCTPALMOHHOIO M nafo-
PATOPHOTO KCMEPHMEHTA. .
Cobmonath TEXHHKY GE30MacHOCTH.
PacniosHaBaTe ONBITHBIM NVTEM ¢O-
JISTHYIO KHCIOTY M e€ coiii, OpoMH-
IIbl, MOIHIEL.

Wcnonsizosath npuobGpeTéRHbIE 3HA-
HWS W YMEHHS B MPAKTUYECKO jle-
SATEJIbHOCTH M [OBCEIHEBHON XKU3HU
¢ uenslo OesonacHoro obpaiieHus
C BelecTBaMM M MarepHalaMH W
IKONOTUMECKH TIPaMOTHOTO TOBene-
HUA B OKpyXalwuei cpene.
BuIYHMCAATE MACCOBYIO IOJIO PACTRO-
PEHHOTO BEllecTBA B PacTBOpe

Kucnopon u cepa

21. Tonoxkenwe KuUcIopoma W Cepsl B TNEPHOIM-
HEeCKOH cHcTemMe XHMHUYECKHX 2JIeMEeHTOB, CTpoe-
HHE WX aTOMOB.

ANOTpPONAS CEPBI.

22. CpoiicTBa M HPUMEHEHNE CEPBL

23. Ceposonopos. Cynbhuast.

24. Okcun cepei(IV). CepHucras KuCioTa W ef
COJTH. :

Xapakrepusopark o2neMeHTh VA~
rpymiiel (IIOATPYNIBl KMCIOpoAa) Ha
OCHOBE MX MOIOXKEHUS B IEPHOIHYE-
ckoit cucteme JI. M. Menneneesa u
0coBeHHOCTEH CTPOEHHA MX ATOMOB.
OGBACHATE 3aKOHOMEPHOCTH W3Me-
HeHMs1 cBoiicTB amemeHTOB [VA-
TPYITel IO fepyuony ¥ B A-rpymnmax.

25. Oxcun cepsi(VI). CepHas KucnoTta u €€ COMH.
26. OKuUCAUTENBHEIE CBOMCTBA KOHLEHTPHPOBAH-
HOM CepHOW KHCIOTHL.

27. Ilpakrudeckasi paGora 4. PeneHue aKcre-
PUMEHTANBHBIX 3amad 1o Teme «Kuciopon u
cepa».

28. Pemienue pacy€rHbiX 3azad.
Jlemoncrpaunn. AJUIOTPOTTHEIE  MOAW(AKAIMA
cepel. O6pa3ubl NPUPOILHBIX CYNL(MUIOB H CYIlb-
(aTos.

JlaGopaTopHbié OINBITHI.

OsznakomieHUe ¢ obpa3liaMy cepbl M e€ IPHPOIl-
HEIX COGIMHEHHIA.

KayecTBeHHBIE peakilii Ha CYAb(DMI-, CYILOUT-
W cyab(haT-HOHBEI B pacTBOpe.

Pacuérnpie 3amayd. BoiuucieHus Mo xuMuue-
CKMM YpaBHEHMSIM Macchl, 0ObEMa M KoIMyecTsa
BELIECTBA OIHOTO W3 TNPOINYKTOB pPeakiuy Ho
MACCE HMCXOIHOTO BEmecTsa, 00LEMY WIM KOJIH-
yecTBY BEIIECTBA, CONEPXKAIEro OIpPEeleNEHHYIo
OO TIpUMecei

XapakTepH30BaTh ALIOTPOITHIO KHC-
JIopoia W CEPhl KAK OIHY W3 TIPHYMH
MHOTOOOPA3US BEIecTB.
OnuceiBATE CBOMCTBA BEIIECTB B
Xofe JIeMOHCTPALIMOHHOIO u sabo-
pPaTOpPHOTO IKCIEPUMEHTA.
Cobuonath TeXHUKY DE30MacHOCTH.
OkaseiBaTh TEPBYIO TMOMOIIb T[PH
OTpaBJIeHHUsIX, OXOrax W TpaBMmax,
CBsI3aHHBIX C peakTHBaMu W nabopa-
TOPHBEIM 0BOPYIOBAHHEM.
Onpenensts NPUHALIEXHOCTh Be-
LIECTB K OIpenenéHHOMY Kiaccy co-
EMUHEeHWIA.

ComnocraBasaTh cBojicTBa pasbasieH-
HOW M KOHLEHTPHPOBAHHOW CepHOMN
KHUCJIOTHI.

JanucHIBATL YpaBHEHMs! peakuuil B
HMOHHOM BHIE C YKa3aHWeM Mepexo-
Ia 2IeKTPOHOB,

Pacrio3HaBaTth ONMBITHBEIM MYTEM pac-
TBOPBI KHUCJIOT, CYIb(UIbI, CYIbHH-
Thbl, CYIbGhATHL

Wernonb3oBars MpHOGPETEHHbBIE 3HA-
HHSI ¥ YMEHHs B NPAKTHYECKOW Je-
ATEILHOCTH W TIOBCEJHEBHON XKH3HH
¢ nesbio GesomacHoro obpatiieHus C
BEIIECTBAMM M MarepHajaMH H 3KO-
JIOTHYECKH TPaMOTHOTO TIOBEACHUs B
OKpyXaiomei cpene.




IHpodoawcenue

TEMBI, BXOASILUWE
B PA3[E/NbLI NPUMEPHOM
NPOrPAMMAbI

OCHOBHOE COAEPXAHME MO TEMAM

XAPAKTEPMCTUKA OCHOBHbIX
BULOB OEATENBHOCTH YYEHMKA
(HA YPOBHE Y4EBHbIX OEWCTBUIA)

BhIumensiTh 10 XMMHYECKUM YpaBHe-
HHAM Maccy, 00bEM M KOJHMMECTBO
BeIIEeCTBa OIHOIO M3 TIPOIYKTOB pe-
aKLIHM M0 Macce MCXOIHOIO Bellle-
cTBa, O00LEMY WIH  KOJIWYECTBY
BELISCTBA, CONEPKAIlEro orpeaenéH-
HYIO IOJIIO TIPAMECEN.

ToTOBUTE KOMIIBIOTEPHBIE TMPE3EHTA-
LUK TI0 TeMe

Asor un coedop

29. TNonoxenue aszora u ocdopa B repuOTAIE-
CKOl cHCTeMe XMMHYECKHX 3IEeMEHTOB, CTPOCHHE
NX aTOMOB. A30T: CBOMCTBA M TIpUMEHEHHE.

30. Ammuak. Pusnueckue M XUMHYEcKHe CBOIi-
crea. [lonydueHue u ripuMeHeHUe.

3l. TIpakTuueckas pabora 5. [Tosyduenue am-
MHAaKa M U3YueHHE ero CBOICTB.

32. Conu aMMOHHS.

33. Asornas kuciora. CTpoeHHE MOJNEKYIIBL.
CpoiicTsa pa3baBneHHON a30THOU KUCIOTEHL

34. CpojictBa  KOHUEHTPUPOBAHHON  A30THOI
KHMCJIOTHI.

35. Conu a30THOM KMCTOTHL. A30THBEIE ymOOpe-
HUs.

36. @ochop. Amnorponusa ocdopa. Cpoiicrea
tochopa.

37. Okcun dochopa(V). PocthopHas xuciora u
eé comu. Pocdophbie yaoGpeHHs.
HNemoncrpanun. [lonyuende aMMHaka W ero
pacteopeHue B Boae. OOpa3ubl NpUpOIHBIX HH-
TpatoB U ¢ocdatos.

JIaGopaTopubie onbiTel. BianMoneiicTsie cosnei
AMMOHHS CO 1HEI0YaMH

XapakTepu3oBaTh aJieMeHThl  VA-
Tpynrisl (MOAIPYIINILL a30Ta) HA OC-
HOBE HX TOJIOXKEHHS B TNepuoaute-
ckoili cuereme wu  ocobeHHOCTEIH
CTPOEHM WX ATOMOB.

OOBSCHSATE 38KOHOMEPHOCTH M3MeHe-
HHSA CBOICTB 2J1eMeHTOB VA-TpyIIIIEL
XapaKTepu3osaTh aJUIOTPONHIO doc-
(hopa Kak OmHY M3 NPHUKWH MHOro-
obpasusi BeIISCTB.

OnuceiBate cBoiicTBa BelecTs B
Xo/e NeMOHCTPALMOHHOTO M jabo-
PATOPHOIO IKCHePUMEHTA.
Cobumionars TeXHHKY GE30MACHOCTH.
OkaseiBaTh MEPBYIO TOMOLIL [IPH

OTpaBJIEHUsX, OXOrax M TpaBMax,
CBA3AHHBIX C peakTHBaMu W jnabopa-
TOPHBIM 0BOpPYIOBaHHEM.
Veranapnusarth TIPUHALIEKHOCTD
BEIIECTB K ONpeNeNEHHOMY Kiaccy
COEMMHEHMIA.

ConocrapisiTh cBolicTBa pa3basiieH-
HOM W KOHUEHTPUPOBAHHOH a30T-
HOM KHCIIOTHL.

CocTapiaTh YpaBHEHMst CTYIEeH4Ya-
TOI IMCCOLMALMK Ha TipuMmepe doc-
(hopHOll KUCIOTHI.

3anuceiBaTh YPaBHEHHA peakuuil B
MOHHOM BHWIE C VKa3aHHWeM IIepexo-
Ja JIeKTPOHOB.

Pacrio3HaBaTth OINBITHBIM OYTEM am-
MHaK., PACTBOPHI KHMCJIOT, HUTpaT- U
cdochar-HoHBI, HOH aMMOHMS.
Hcnoan3osars npuobperéHuble 3Ha-
HUS M YMEHWs B TpakTHuecKoil ne-
SITEIBHOCTH M MOBCEIHEBHOH XU3HH
¢ ueasio 6ezonacHoro obpareHus ¢
BEHIECTBAMH M MaTepHaJaMu M KO-
JIOTMYECKH TPAMOTHOTO TOBENEHHS
B OKpyXaioileii cpene.

BoeUHCHITE MACCOBYIO J0II0 PACTBO-
PEHHOTIO BeLIeCTBa B pacTBOpE.
INons3oBarbess  MHGoOpManueii w3
APYTHX MCTOUHUKOB LISl ITOATOTOBKH
KpaTKux cooBIIeHmi,

ToToBHTE KOMOBIOTEPHEIE Mpe3eHTa-
LMW [0 TeMe




Ipodonxceriue

TEMbI, BXOOSLUME
B PASLENLI NPUMEPHOWN
MPOrPAMMbI

OCHOBHOE COZEPXAHME MO TEMAM

XAPAKTEPUCTUKA OCHOBHBIX
BUOOB OEATENBHOCTMA YHEHWUKA
(HA YPOBHE YHYEBHLIX OEWCTBMWIA)

Yrnepon u kpemuuii

38. TlomoxeHue yriaepona M KpeMHHsI B MEPHO-
IHYECKOH CHCTEME XMMUYECKMX SJIeMEHTOB,
CTPOEHHE WX aTOMOB. AJUIOTPOTHBIE MOTHGHKA-
MK yIJIepoaa.

39. Xumuyeckue cpoiicTpa yriepona. Ancopbiius.
40. Yrapuslii ras, coiicTBa, (H3MOTOTHYECKOE
nelicTBMe HA OPraHH3M.

41. ¥mekucaerii ras. YioneHas Kuciotra M ed
conu. Kpyrosopor yriepoaa B npupose.

42. Ilpakruueckas padora 6. [lomyuenue ok-
cuja yraepoaa(lV) u usyuenue ero cpoiicts. Pac-
MO3HaBaHUE KapOOHATOB.

43. Kpemuuii u ero coexmHenusi. Cmerno. Ile-
MeHm.

44. Obobwenue 1o teme «Hemeramisi».

45. KonTtponbHas paboTa no teme «Hemeramibls.
Jdemvoncrpanun. Mojens KpUCTA/UTHYECKUX pe-
WETOK anMasa U rpadura. O6pasusl MPHPOTHBIX
KapboHATOB M CHIMKATOB.

JIaGopaTopubie ombitel. KauectBeHnast peak-
IMfA Ha yIiekucibiil ras. KavectBenHas peaxius
Ha KapboHaT-HMOH.

Pacuérnnie 3apaum. BuuucieHus no xumuue-
CKMM YpaBHEHHMAM Macchl, oObEMa HIH KOJIM4Ye-
CTBA ONHOIO W3 NPOAYKTOB PEAKLMW N0 Macce

MCXOIHOIO BellecTBa, OOBEMY WM KOJIHUYECTBY
BEMIeCTBAa, COmepXKallero ONpeneNeéHHyio 00
ripUMeceit 7

Xapakrepusosars aemenTsl [VA-
TPYTIITEL  (IIOATPYTINEL  VIJIepoaa) Ha
OCHOBE WX TOJOXEHUs B NEepHQIU-
4eCcKol cucTeMe | ocobeHHOoCTeil
CTPOEHMsSI WX ATOMOB.

OOBACHATL 3aKOHOMEPHOCTH H3Me-
HEHHMs1 CBOJicTB ameMeHTOB [VA-
IPYILILEL

XapakTepH3osarh a/IOTPOIIUIO YIyie-
pona Kak OgHY M3 TIPHYWH MHOIO-
0Bpa3usi BEIIECTB,

OnuceiBaTh CBOWCTBA BEUWIECTB B
Xojleé NEeMOHCTPaUMOHHOTO W Jabo-
PATOPHOIO 3IKCIEPUMEHTA.
Cobmonats TexHUKY 6e30macHoCTH.
Conocrasnark CBOMCTBA OKCHIOB
ymiepona W KpeMHHsl, OOBACHHATHL
NPUYUHY WX Pasivyus.
VYeranasnuparts [PHHAUIEXHOCTh
BEIIECTB K ONpenenéHHOMYy Kiaccy
COEIIMHEeHHWHH.

JokaspiBaTh KMCIOTHBIH XapakTep
BBICHIMX OKCHIOB YIJIepola M Kpem-
HHSL.

3anuchiBaTh YpPABHEHUs peakuui B
MOHHOM BWJE C YKa3aHHEM Iepexo-
Jla JIeKTPOHOB.

OcymecTsisiTe B3aUMOIIpeBpalieH s
KapbOHATOB M THAPOKApOOHATOB.
PacriosHaBarh  ONBITHBIM ~ [YTEM
VIJIEKUCITBIA a3, KapboHaT-HOHbI.
Hcnosnb3oBark NMpHOOPEeTEHHbIE 3HA-
HMSA M YMEHMS B [PaKTHUECKOil me-
ATEIBHOCTH M [TOBCEOHEBHON XH3HH
¢ 1enslo GesomacHoro obpatlleHus ¢
BEIIECTBAMM W MAaTepHaJaMH M KO-
JIOTMYECKH TPAMOTHOTO TOBENeHUs
B OKpyXalolleil cpene.

BeaucaaTe 110 XMMUYECKUM ypaBHe-
HHUAM Maccy, 00BEM MM KOIUYeCTBO
OZHOIO W3 MPOAYKTOB pPeakilHu [0
Macce MCXOIHOTo BellecTBa, 00bEMY
WiIM KOJIAYECTBY BellecTsa, comep-
JKALIETO ONpPEeNeéHHYI0 010 MNpH-
Mecei

Metauist (o6rias
XapakTepuCcTHKA)

46. TlonoxeHue METAUIOB B TEPUONMYECKON CH-
creme xumuueckux sneMenToB . M. Mennene-
epa. Meranmnudeckas cBs3b, Ou3ndeckue cBOHCT-
Ba MeTtannob. CiuiaBel METALIOB.

47. HaxoxmeHue MeTaioB B Npupoje U obuiue
crocoOsl MX TMOJIY4eHHs.

48. Xumudeckue cpoiicTBa MeTaiuioB. Psix akTuB-
HOCTH (DNEKTPOXHMHYECKMH psil HampsKeHHi)
METALIOB.

XapakTepu30Barh MeTalbl Ha OCHO-
BE WX TOJIOXEHUs! B IEPHOINYECKOi
cucTeMe W OCODEHHOCTEH CTPOEHHA
HMX aTOMOB.

OOBsICHATE 3aKOHOMEDHOCTH H3Me-
HEeHWS CBOWCTB METAUIOB [0 IEpHU-
ony U B A-Tpymnmnax.

HccnenoBarh CBOWCTBa M3Yy4YaeMBIX
BEILECTB.




IMpodoadicenue

TEMBbI, BXOQSALME
B PA3[EJIbl MPUMEPHOMN
NMPOrPAMMbI

OCHOBHOE COAEPXAHME NO TEMAM

XAPAKTEPUCTUKA OCHOBHBIX
BWAOB AESTE/NILHOCTH YHEHMKA
(HA YPOBHE YYEBHbIX AEWCTBMI)

[llenounsie MeTaNIb!

[Hénouno-3ementunie
MEeTaJLIbI

AmoMuH#ui

49. Wlenounsie Metaiuibl. Haxoxmenue B mpupo-
ne. Ousnyeckne M XHMHUNMECKHME CBOMCTBA.

50. OkcuIbl ¥ MMAPOKCHIB MIETOYHBIX META/UIOB.
IpuMeHeHNe INETOYHBIX METAILIOB.

51. Ulénouno-3eMelbibie MeTasl. Haxoxmenue
B npupone. Kaneuuit u ero coemmuenus. Kéer-
KOCTb BOIBI ¥ Crocobwl €& ycTpaneHus.

52. Amomunnii. Haxoxnenue B npupone. Cpotli-
CTBA ATIOMMHMS.

53. AMdorepHoCTs OKCHIa ¥ THIAPOKCHIAA Aajio-
MUHUL.

54. Keneszo. Haxoxmenue B mpupone. CaoiicTea
Kejiesa.

55. CoenuHenus Xenesa.

56. TlpakTuvyeckas padora 7. PemeHne skcre-
PHMEHTANIBHBIX 3a1a4y no TeMe <«MeTamuiel M uX
COGIMHEHHSA».

57. TlonrotoBKa K KOHTpOIbLHOMH paGote.

58. KoutposrHast pabora no teme «MeTamibiy.
Jemoncrpamun. O6pasiibl BAXHEHIINX CoelnHE-
HHIl HATPWsA, Kaawsd, NPHPOINHBIX COCAHHEHH
MarHus, Kajablius, alloOMWHMsi, pyn Xenesa, Bsa-
MMONICHCTBHE IIENOYHBIX, WETOYHO-3EMENBHBIX
METAUIOB M aJTIOMHHMA ¢ Bomoii. CRuTraHue Xxe-
Jie3a B KMCJIOPOIE M XJIOPE.

Jiadoparopubie ombrtel. Msyuenue obGpasuos
meTainos. BsaumoneiicTBre MeTa/LIOB € pacTBoO-
pamu coneil. O3HakoMiieHHe €O CBOHCTBAMH M
MpeBpalleHHaM KapOoHaToB M rujpokapboHa-
toB. TloayueHHe TMIPOKCHIA aTIOMMHHA W B3aH-
MozlelicTBre €ro ¢ Kuciotamu M ienodamu. Ka-
4eCTBEHHBIE PeaKilMH Ha HOHBI Fe’' n Fe*',
PacuéTnbie 3ana9d. BuluMCIeHHMS [0 XUMHYe-
CKMM YDaBHEHMHM Macchl, 00bEMa WM KOJIWie-
CTBA OIHOIO W3 MPOIYKTOB peakllMu [0 Macce
MCXOIHOTO BelecTBa, OOBEMY WM KOJIHYECTBY
BelleCTBAa, CONEPXKAIIErO ONpENeiEHHYI A010
npuMecei

OOBLACHATL  3aBUCHMOCTL  (u3HUe-
CKHX CBOICTR METaA/UIOB OT BHIA
XHMHYECKOW CBA3M MeXIy HX ATO-
MaMH.

Habmionats ¥ onMcHBAaTL XHUMHWYME-
CKME peaklMu € [OMOIIbI ecTe-
CTBEHHOTO #A3BIKA W fA3BIKA XMMWH.
HaGnionate neMOHCTpUpPYEMBIE U
CAMOCTOSITE/ILHO MPOBOAMMEIE
OITBITHI.

OnuchiBaTh  CBOMCTBA  H3YYaeMBbIX
BEIIECTB HAa OCHOBE HabmoOIeHMH 3a
MX MpeBpameHusAMHA.

Hokasuiate aMboTepHsiii XapakTep
OKCHIOB U THIPOKCHIOB aTIOMHHWA
M skenesa(l1I).

CpaBHMBATh OTHOIIEHHE H3Y4aeMBbiX
METAUIOBE M OKCHAOB METALIOB K
BOIE.

CpaBHHBaTh OTHOIIEHHME TIMIPOKCH-
7I0OB HATPHS, KAbIlMd W allOMHHUS
K pacTBOpaM KHCIOT H IISTOYEeH.
PacnosHasars ONBITHHIM TIYTEM TH-
JPOKCHI-MOHBI, HOHHI Fe' u Fe''.

Cobaionate TEXHMKY Oe30macHOro
ofpatlleHNsi ¢ XMMHUYECKOH Mocyr1oit
1 1aBopaTOPHBIM ODOPYIOBAHHNEM.
OcyllecTRIATs PEaKiiMM, MOITREPK-
NAOUIME TEHETHYECKYIO CBA3bL MEKIY
HEOPTAHHYMECKHMH COSIMHEHHAMM.
3anucHIBaTL YpaBHEHHS! peaklluil B
HOHHOM BHIIE ¢ YKasaHueM [epexo-
5a JIEKTPOHOB.

O000marby 3HaHMA M JienaTh BbIBO-
OBl O 3aKOHOMEPHOCTAX M3MEHEeHMH
CBOICTB METAJIOB B TepHOiax H
A-TpyHrax nepMoan4yeckKoi CHCTEMBI.
Tlpornosuposatb cBoilicTBa HeM3y-
YEHHBIX 3/IEMEHTOB W WX COENHHEe-
HUH HA OCHOBE 3HAHWI O MMEepPHOIH-
YECKOM 3aKOHE.

Hcnonb3oBate NPHOOPETEHHLIE 3HA-
HHMS M YMCHUS B INPAKTHUYECKOH Ie-
ATEBHOCTH M TOBCEIHEBHOH XU3HU
¢ Leiblo HesonacHoro obpauieHus c
BEHIECTBAMH W MaTepHaiaMi W 9Ko-
JIOFMYECKW TPaMOTHOTO TOBENEHHS B
OKpyXalollleil cperne.

Bblyuciasite 0 XMMMUYECKHMM YpaBHE-
HUSAM Maccy, o6bEM WIH KOIMYECTBO
OOHOI0 M3 TNPOOYKTOB pPEaKLHH 1o
Macce HMCXOOHOrO BeHIecTBa, OOBEMY
WIH KO/IWYECTBY BELIECTBA, cOmepxa-
1IETO OTPENenéHHYIO N0 TPUMeceii.




[podoacenie

TEMBI, BXOASLUME
B PA3JENbI NPUMEPHOW
NMPOrPAMMBbI

OCHOBHOE COOEPXXAHME MO TEMAM

XAPAKTEPMCTUKA OCHOBHbIX
BUIOB LESTENBHOCTU YYEHMKA
(HA YPOBHE YYEBHbIX OEWCTBWIA)

Tlons3oBatbes  undopMmalued u3
JIPYTHX MCTOMHHMKOB JLIS TIONTOTOBKH
KpaTKux coOBLIeHNI,

TOTOBHTH KOMIBIOTEPHEIE MTPE3EéHTa-
UMW 110 TEeMe

Pasnen 3. Kparxkuii o030p BamHeHINHX opra-
nuuecknx Bemecrs (9 1)

59. Oprannyeckass XMMMs.

60. Vrnesomoponsl. Tpenenbubie (HACHILEHHBIE)
YIICBONOPOIIEL.

6l. HenpenenbHeie (HeHACHIIEHHBIE) YIVIEBOIO-
pOJIbL.

62. [Mpoussoansiec yrmesonoponos. CIHPTEL

63. KapboHoBeie xucnoTel. CloxHbe (UpHL
ZKupsr.

64. Vinesolbl.

65. Amunokucrorer. Benku.

66. Ilomumepsl.

67. Obobmaninii ypok 1o Teme «Baxueitme
OpraHuYecKHe COCHMHEHMSA».

Jdemoncrpanun. Monegu MoAekys opraHi4ecKHux
coenunenuii. lopenue ymesopoponos u obHapy-

JKeHWe TIPOAYKTOB WX ropenusi. Tlomydenne 3TH-
nena. KadecTBeHHBIE peakIMM Ha 3TUJIEH.
PacrBopeH#e 3THJIOBOTO CHUPTA B Bojde. PacTso-
peHHE IIMIEPHHA B BOIE.

TMonyuenne M cBOMCTBA YKCYCHOI KHCIOTHI.
Wcenenoanue CBOMCTB XHPOB: PACTBOPHMOCTE B
BOJIE H OPraHWYECKHX PACTBOPUTEISIX.
Kaucctsennas peakins Ha LIIOKO3Y H Kpaxmal.
OGpa3tsl W3aenuil U3 NOAUITHISHA, TONHITPOTIK-
JieHa

Hcnonb3osars BHYTPH- M MEXKIIpes-
METHBIC CBA3H.

CocTanasTh MOJIEKYIISIDHBIE H CTPYK-
TYPHBIE (DOPMYJIBI YIIEBOAOPOILOB.
Onpenesats NPUHAIEKHOCTL BELIe-
CTBa K OMNpeaenéHHoMy Kjaccy opra-
HHYECKUX COENUHESHUI.
3anuceiBaTh YpaBHEHHs  peaklHid
3aMEelIeHUsI M TMPHCOEIMHEHHS C
YHACTHEM OpPraHHYECKUX BEILLECTB.

Habmonarts JIEMOHCTpHPYEMbIE
OTBITHL
OnuceiBaTEL  CBOJICTBA  M3YyJaeMbIX

BEIECTB Ha OCHOBE HAGMIONEHWH 3a
MX TpeBpalieHUsAMM.

YyacrBoBaTh B COBMECTHOM OGCYX-
JIEHHH PE3YJIETATOB OMBITOB.
IMpoBonuTk KauyecTBeHHbLIC PEAKLINN
HA HEKOTOPhIE OPraHu4ecKue Beiie-
CcTBa.

[MonssoBareest  wHpopManmeit  u3
JIPYTUX UCTOUHWKOB LISl TIOATOTOBKH
KpaTKHUX coobLieHMil.

[OTOBHTE KOMIBIOTEPHEIE TIPE3eHTa-
LUWH TI0 TeMe




PEKOMEHAALMUU MO OCHALLEHUIO
YYEBHOIO NPOLLECCA

HatypanbHbie 06BbEKTbI

HarypanbHble 00beKTHI, UCIOAb3yeMblie B §—9 knaccax npu oby-
YeHWM XWMUHM, BKIIOYAIOT B cebs KOMIEKUMM MHWHEPANOB U IOPHBIX
MOPOJ, METAUIOB M CIUIABOB, MUHEPAIbLHBIX yaobpeHHit. O3HakoM-
JeHHe ¢ obpa3laMu MCXOJHbLIX BELIECTB M TFOTOBBIX M3IENWil MO3BO-
JS€T TIONYYWTh HAmIsIHbIE NpencrapieHusi 06 2THUX Marepuanax,
MX BHEIIHEM BHJE, a TAKXKE O HEKOTOpbIX (hHU3MUeCKMX cBOWCTBaX.
3HauuTeNbHBIE YiUeOGHO-TIO3HABATEIbHBIE BO3MOXHOCTH HMMEIOT KOJI-
JIEKLIMK, M3TOTOBJICHHbIE caMWMMHM oOyuaiomumucs. [lpeamerst s
TAKWUX KOJLJIEKIIMIi coOHpaloTcs BO BpPeMsi DKCKYPCHH W Ipyrux BHe-
YPOUHBIX 3aHATHIA,

Konnekuuu MCnons3yioT TOABKO U1 O3Hakomienus obyyalo-
IMAXCA ¢ BHEIIHUM BMAOM M (PU3MUCCKUMM CBOMCTBAMH PasiudHBLIX
BemiecTB M MatepuasioB. LSl mpoBeacHMSI XMMHUYECKMUX OIMLITOB KOJI-
JIEKLIMM MCIOJb30BaTh HEJIbL3S.

XuMuyeckue peakTuBbl U MaTepuanbi

O6paiicHUe co MHOTHMM BelIecTBAMU TpebyeT cTpororo cobio-
JIeHWsI MIpaBUJl TEXHMKHM 6e30macHOCTH, OCOOEHHO TIPH BLIMTOJIHEHUH
ONBITOB caMUMM obyuamoinmMucs. Bce HeoOXxomumble Mepbl [peno-
CTOPOXHOCTH YKa3aHbl B COOTBETCTBYIOUIMX JOKYMCHTAX M WHCTPYK-
IMAX, 4 TAKXKE B 110COOMSIX JUIsl yuauTelel XUMHMN.

Bce peakTwBBI M MaTepUaibl, HYXHbIE Ui TPOBEIAEHUS JIEMOH-
CTPAllMOHHOTO M YUEHMYECKOro IKCTEePMMEHTa, I[OCTaBIsbIOTCS B
obpasoBarelibHbie YupexaeHus: obuiero obpasopaHusl LEHTPAIN30-
BAHHO B BHIC 3apaHee CKOMIUICKTOBaHHbIX Habopos. Ilpn Heobxo-
JMMOCTH MPHOOPETEHHUs JOMOIHUTENBHBIX PEAKTHROB M MaTepUAIOB
caenyeT oGpaniaThesl B CHELMAJIM3UPOBAHHbBIE MAra3vHbI.

Xumuueckasa naboparopHasa nocypa,
annaparbl U Npuoopb!

XuMuueckasl 1ocyna noapasielisercss Ha ABe TPyMmbl: JUisl BBITON-
HEHWd ONBITOB O0y4YaNIMMUCS W U IeMOHCTPALIMOHHBIX OMBITOB.
IMpubGopsi, anmapatbl W YCTAHOBKM, WCIIOJIb3yeMble Ha YpoKax
xumumn B 8—9 Kiaccax, KnacCHM(pUUMPYIOT HAa OCHOBE MNPOTEKAIOLIMX
B HUX (DU3HYCCKUX W XMMWYCCKHX IMPOIIECCOB ¢ Y4acTHEM BEILECTB,
HAXOISIIIMXCSA B PA3HBIX arperatHbiX COCTOSIHUSIX:

1) npubopbl mwisi paboThl ¢ raz’aMM — TMOAyuUeHHUe, cobupaHue,
OUMCTKA, CYLIKa, [MOMIOIIEHHE Ia30B; peakllMl MeXIy TOTOKAMHA
Ta30B; PEaKIMM MEXIY rasaMmu B JICKTPUYECKOM paspsiic; peakiun
MEXILY ra3aMM IpH TIOBBIIEHHOM JaBJICHUN;

2) anmapaTthl M MPUOOPBI JUISl OMBITOB ¢ XWIKUMWA W TBEPABIMHA
BelllecTBAMM — TMeperoHka, (uasTpoBaHue, KPUCTAILUIU3ALMA; Mpo-
BEIEHUC peakuuii Mexny TBEPOBIM BCLIECTBOM M KHIKOCTBHIO, SKWI-
KOCTBIO M KMIKOCTbIO, TBEPILIMM BelICCTBAMM.

Bue stoil kinaccudukauuu Haxonutest yueOHas anmnaparypa, Hnpemn-
HasHa4YeHHas Ui U3y4eHnusi TEOPETHUYECKHUX BOIIPOCOB XMMHH — 14
WLTIOCTPALlMK 3aKOHA COXpaHeHHMsi Macchl BEUIECTB, IUIS JeMOHCTpa-
1IIMM DAEKTPOIPOBOAHOCTH PAacTBOPOB M JIBMJKEHMSI MOHOB B 3JIEKT-
pUYveCKOM ToJe, JUls M3YYCHMsI CKOPOCTH XMMMUECKOM peakilnuu W
XHMHYECKOTO pPaBHOBECHSI.

BerioMoraTenbHyo poib UIPaloT M3MEPUTENIbHBIC W HArpeBaTelb-
HbIe IPUOOPEBI, pasiuvHBIE MPUCTOCODJEeHUsl UISI BBINOJIHCHUS OTbI-
TOB.

Mopgenu

OOBeKTaMM MOJASTUPOBAHUS B XHUMWK SIBISIIOTCSI ATOMbI, MoOjie-
KYJIbl, KPUCTAUIbI, 3aBOJICKME anmaparbl, a TaKXe IPOUCXOAsIuIne
npoiiecchl. B npenogaBaHuyM  XMMMM  MCTNOAB3YIOT MOIEIU KpPH-
CTA/UIMMECKMX peléTok aimasza, rpadura, cepbl, ¢ochopa, okcuna
yriepona(lV), wona, sxenesza, menu, marHusi. IlpombileHHOCTHIO
BBIITYCKAIOTCSl HaOOpBl MoOfEneil aToMOB [Ulsl COCTABIEHWS MIapo-
CTEPXKHEBBIX MOIEICH MOJEKYII.

YyeOHble nocoOus Ha NMeYyaTtHoOW OCHOBEe

B npouecce ofydeHna XMMHHM WCHOABL3YIOT CAEIYIONIAE TaOaMIlbl
MOCTOAHHOrO 3KcnoHupoBanus: «[lepmoanueckas cuctemMa Xumude-
ckux anemenToB [. M. Menaeneesar», «Tabuula pactBOpUMOCTH KHC-
JIOT, OCHOBAHWI W cojiei», «DICKTPOXUMMUUECKHIA psaa HAIPSKeHUI
METALIOB» M Ap.

JUisi opraHv3auMy CaMOCTOSTENBLHONM paboThl oOydaiomMxcs Ha
YPOKax MWCMOAbL3YIOT pa3sHooDOpasHble [INMIaKTHYCCKUe MaTepuabl:
TETpajAy Ha IleYaTHO OCHOBE WM OTHEJbHLIE paboumne JMCTHI —
MHCTPYKLIMM, KapTOUKH! C 3alaHUIMU Pa3sHOM CTENeHW TPYAHOCTH LIS
M3YYEHHS HOBOI'O Marepualla, cCaMONpOBEPKH MW KOHTPOJIS 3HAHWIA.

JKpaHHO-3BYKOBbIE cpefcTBa o0y4eHus

K 2KpaHHO-3BYKOBBIM CpEACTBAM OOYUYeHUs OTHOCHT TaKHe Moco-
Ous1, KoTtopble MOryT OBITH BOCMPHHSATHI ¢ MOMOUILIO 3pEHWA H CIy-
Xa. IT0 KMHOMDWILEMBL, KHHO(pparmMeHTel, nuaduibMbl, AUATTO3UTHBLL




]

(cnaiiabl), eqMHUYHBIC TpaHcnapauTsl wist rpadornpoekropa. Cepum
TPAHCTIAPAHTOB MO3BOJISIIOT UMHATHPOBATL JIBHXKEHUE MYTEM T1oCieno-
BATE/ILHOTO HAJIOXCHWS OMHOTO TpaHCMApaHTa Ha JApYroi.

TexHuyeckue cpepcrTBa obyvyenus (TCO)

BONBIIMHCTBO M3 TEXHUUYECKUX CPEICTB oOyueHMsl He pa3pabarbi-
BAJIOCH CIEHUAlbHO IUIS IIKOABI, a U3HAYalbHO CIYXKWIO IUlsl Tepe-
naun v 0bpaborku MH(pOpMaLMK: TO Pa3iMdHOTO pora MPOEKTOp.I,
TENEBU30PbI, KOMIIBIOTEPH W T. 1. B yuebHO-BOCIIMTATEILHOM TPO-
11ecCe KOMITBIOTEP MOXKET WCIOJIB30BATLCS [UIsl PElLSHMsI 3aia4 Hay«-
HOI OpraHu3alliy TPyaa YIUTEs.

[Tpi HMCMONB30BAHMN TEXHWYECKHMX CPEACTB OOyueHMs cleayeT
YVUUTBIBATE BpEeMEHHble OTrpaHWveHHus, Hanaraemble CaHHUTADHBIMU
npasuiamMu 1 HopMmamu (CanlluH). HenpepriBHast nponoirKUTENnL-
HOCThH JIEMOHCTPALMK BHIESOMATEPUAJIOB Ha TEJIEBU3MOHHOM 3KpaHe
H Ha DOJBIIOM JKpaHe ¢ UCMOIb30BAHWEM MYILTUMEAWIHOrO Ipo-
eKTOpa He HOJIKHA rpepbimarh 25 muH. Takoe Xe orpaHuveHue (He
BGonee 25 MUH) pacripocTpaHsercd Ha HenpepbiBHOC WCHONb30BaHUE
WHTEPAKTUBHON MOCKHM M Ha HENpepbiBHYK paboTy obydalommxcs
Ha TEepcoHanbHOM KOMITbIOTEpe. Yucio ypOKOB € MCHONb30BAHUEM
TaKMX TEXHWYECKMX CPEACTB OOY4YEHHS, Kak TeJIeBU30p, MYJILTUMe-
IUITHBIN NPOEKTOpP, MHTEPAKTHUBHAs IIOCKa, AOMKHO OBITh He 6Gonee
LIeCTH B HEJIENo, a YUCIO YPOKOB, Korma oby4ualoniuecst paGortaior
Ha TEPCOHAIILHOM KOMITBIOTEpe, — He boliee TPEX B HEIETIO.

OGopynoBaHue kabuHeTa XMMUM

KaGuner XuMUM HOJDKEH OBITH 0OOpynOBaH crelMalbHbIM J1eMOH-
CTpanMOHHBIM  crojioM. s oGecrniewenust Jydmeid BHIAMOCTH
JIEMOHCTPAIIMOHHBIIT CTOJI PEKOMEHAYETCSl YCTAHARIMBATL HA TTOINYM.

B kabuHeTax XMMHU YCTAHABIWBAIOT ABYXMECTHBIC YUCHUYECKHE
JlabopatopHble CTOJNLI € TOABOAKOW 2JIEKTPOIHEPTMU. YUeHUYECKHe
CTOJIBI HOJIKHBI MMETh ITOKPBLITHE, YCTOMYUBOE K ICHCTBHMIO arpec-
CUBHBIX XUMHMYECKHX BCLICCTB, M 3alllMTHBIE BOPTHUKH MO HApPYXHOMY
kpaio, Ka6unersl xuMuu o6OPYIyIOT BHITSDKHBIMU IIKadaMmu, pacno-
JIOKCHHBIMU Y HapyXHOH cTeHBl Bozne cronia yuutens. ns rnipose-
neHns 1aboparopHbIX ONBITOB UCHOAB3YIOT TOJBKO MHHHU-CITMPTOBKH,

VyeGHble MOCKM HO/KHBI OBITh M3rOTOBICHBI M3 MaTepUasioB,
MMEIOIINX BBICOKYIO aare3vio ¢ MarepuaiaMu, WCTONb3yeMbIMW IS
MUChEMAa, XOPOLIO OYUINATBLCS BIAXKHOM ryOKoi, ObITh W3HOCOCTOMKH-
MM, UMETh TEMHO-3eJIEHBIN LBET M aHTHOIMKOBOE MOKPhITHE. Yueh-
HbIC JOCKH 000pYyoyIoT coUTaMu, KOTOPBIE AOIKHBI NPUKPETIATECS
K cteHe Ha (.3 M Bhlllle BEepXHero Kpasi AOCKH W BBICTYNAThb BIEPEN
Ha paccrosune 0,6 M.

TeneBU30pBl yeTaHABAMBAIOT HA CHELMANBHBIX TyMOax Ha BRICOTE
1,0—1,3 m or nousa. [1pu npocMoTrpe Teierepenayd 3puTeThCKue MecTa
JIOJIKHBI PACoNaraThCsl Ha PACCTOSIHMM HE MeHee 2 M OT 3KpaHa Jo
a3 obyvaronimuxcs.

Jns MakcHMAanbHOIo HCIONL30BAHWS JTHEBHOTO CBETa W DaBHO-
MEpPHOTO OCBellicHHsl Y4eOHBLIX NMOMELIEHWH He chenyer pasMemniaTh
Ha MOJOKOHHUKAX LIUPOKOJIMCTHBIE PACTeHW, CHUXAIOIINE YPOBEHB
eCTECTBEHHOTO OcBeuieHusl. BeicoTa pacTeHWil He JIO/DKHA TMpPEeBbl-
wark 15 cm (or monokoHHuKa). PacteHus 1enecoobpasHo pasMemarh
B TICPEHOCHBIX LBETOYHMIAX BhICOTOM 65—70 cM oT rnona uau mou-
BECHBIX KAUITIO B MPOCTEHKAX MEXAY OKHAMMH.

s ortnenku ydeOHBIX TIOMENIeHMH WCIONb3YIOT MaTepuaasl W
KPACKM, CO3MAalolue MaroBylo moBepxHocth. Jlng creH yueGHBIX
MoMeIleHWid clieyeT MCIONbB30BaTh CBETIbIE TOHAa KENTOro, OGexe-
BOI'o, pO30BOro, 3e1EHOro, rojyboro LIBETOB; Ui ABepeil, OKOHHBIX
pam — Oennlil uBer.

KabuHer xMMHU IODKEH ObITh OCHAIIEH XOJOAHBIM WM TOPSYHUM
BOAOCHADXCHMEM M KaHaIW3alMei.

B kabunere xumun 00s3aTe/bHO OOJKHA OBITE arrreuka, B KOTO-
BXOJIAT:

. KryT KpOBOOCTAHABINBAIOUINI, PE3UHOBBIM — | T

. Iy3wips 1as apna — | mt. (runoTepMuyeckuii maker — 1 mit.).
. bunT crepunpublid, wwpokuit 7 X 14 cm — 2 T

. bunT crepunbHblid 3 X5 ¢cM — 2 WwT.

. BuHT HecTtepunbHBIA — 1 10T

. Canderkn crepuiapHble — 2 VI

Bara crepmiibHast — | mauka.

. Jletikonmacteipp mwmpHHOM 2 cM — | xKarymika, 5 cM —
I karymka.

9. BakrepuumaHblii JICHKOMIACTBIPL Pa3sHBIX pasmepos — 20 mrT.

10. CnuproBoii pactop noaa 5%-ubiit — | duakoH.

11. Boanwlit pacTBop amMmmuaka (HAIIATBIPHBIN CIMPT) B aMITyiax —
1 ym.

12. PactBop nepokcuoa sonopona 3%-uuiit — 1 yii.

13. TlepmaHraHaT kanusi KpUcTaJuveckuit — 1 ym.

o
m:qc\ur.pum—~§

14. Ananerun 0,5 r B Tabmerkax — 1 yi.
15. Hacroiika sanepmanbl — 1 yiu.
16. Hoxnuner — | 1om.




YyeGHO-meToau4eckoe obecneyeHue Kypca Xxumuu
OCHOBHOW 06GLIEe06pa3oBaTenibHOW LUKONMbI

8 knace

. Pynsutuc I E. Xumna: 8 kin.: yueb. ana obmieobpasosar.
yupexaenuit / I. E. Pynsutuc, @. I. ®@enpaman. — M.: [lpocse-
LicHHE.

2. Xumus: 8 KII.: 2JIEKTPOHHOE TPHIOKEHWE K yueDHUKY.

3. Tapa H. H. Xuwmuga. Pa6oume nporpammbl. [Ipenmernas
gunust yae6uukos I E. Pymsuruca, ®. I ®Denbnamana. 8—9 kiac-
cei / H. H. I'apa. — M.: [lpocseieHue.

4. Tabpycesa H. U. Xumua: pabouas Tterpant: 8 ki /
H. WM. labpycesa. — M.: IlpoceemieHue.

5. 'apa H. H. Xumusi: 3a1auHUK C «MOMOLIHUKOM»: 8—9 Kkn. /
H. H. Tapa, H. WU. lNa6pycesa. — M.: [lpocgeuicune.

6. Paneuxknint A M. Xumusa: IUIaKTUUECKMIT MaTepuan:
8—9 kiu. / A. M. Papeukwmii. — M.: [IpocseunieHue.

7. Tapa H. H. Xumusa. Ypoku: 8 kn. / H. H. Tapa. — M.:
[Tpocseuienue.

9 knacc

. Pyasuruc . E. Xumns: 9 kn.: yuebd. wis obiicobpasosar.
yapexnenuit / . E. Pynsutuc, ®. I. ®envaman, — M.: Tlpocse-
LIEHMKE.

2. Xumust: 9 Ki.: 2JIeKTPOHHOE TIPUIOXKEHWE K YYCOHMKY.

3. Tapa H. H. Xumua. Paboume nporpammbi. [IpenmerHas
nunust yueonukos I. E. Pynsuruca, ®. I @enpnmana. 8—9 knac-
cel / H. H. Tapa. — M.: IpocselieHue,

4. Tabpycesa H. M. Xumua: pabouass terpanb: 9 ki /
H. W. l'abpycesa. — M.: Tlpocseuienne.

5. TFapa H. H. Xumusi: 3an1a4iiK ¢ «NOMOIIHUKOM»: 8—9 Ki. /
H. H. lapa, H. W. Ta6pycesa. — M.: [lpocBelenue.

6. Pageukunin A. M. Xumusa: JuIakKTHIECKHH MaTepUa:
8—9 kn. / A. M. Pageuxuii. — M.: [Ipocsemienue.

7. Tapa H. H. Xumua. ¥poxu: 9 kn. / H. H. Tapa. — M.:
[Mpocaerienue.

VyebuHoe uH3naHme

TIapa Haranes Hukonacsna

XUMUAa
PabGoune nporpamMmsi

Ipenmernas aunus y1eOHHKOB
I E. Pymzuruca, ®@. I @Deanamana
8—9 knaccmr

LHEHTP ECTECTBO3HAHMWAA

Pykopomnrens Uentpa B. H. Eevdun
Penakrop J. H. Kysuneuosa
XviokecteeHHbH penakrop E. A. Muxaiviosa
Buemnee odopmaenue 4. A. Hecunoi
KomnnworepHast BEpcTKa
U TexHHueckoe peraktuposanme O. B. Xpabposoi
Koppektop T. H. @edoceenro

Hanoropas avrota — O6mepoceniickii knaccudukarop npoaykunn OK 005-93—

953000. W3a. anu. Cepust M Ne 05824 or 12.09.01, Moanwmecano B nedars 13.09.12.

Dopwmar 60 %90/, Bymara rasernas, Tapantypa NewtonCSanPin. Tewars odeetiasi.
Vi -uan, o 2,50, Tupax 2000 ox3. 3axaz Ne 6826.

OrxpriToe akionepHoe obmecreo «Maarenserno «lpocsenicHues.
127521, Mocksa, 3-it npoess Mapsunoii ponm, 41.

Omeuarano B gmane «Tyiabekas THITOTpahuss
OAQ «Manareapctno «Beicinas mkogas.
Poccusi, 300600, r. Tyna, np. Jleunna, a. 109.



