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Pabouas nporpamma yueOHOro Kypca o XuMuu Juist 8 kiacca pazpadboraHa Ha
ocHoBe ®I'OC BTOpPOro MOKOJICHHS, IPUMEPHON MPOrpPaMMbl OCHOBHOT'O OOIIETO
oOpa3zoBanusg 1o xumuH (0a30BbI ypoBeHb) U aBTOopckoi mporpammbl O.C.
lNabpuensna (I'abpuensu O.C. mporpamma kypca xuuu s 8-11 kiaccos
oO1eo0pazoBarenbHbIX yupexaeHud M: JIpoda,2012r).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B Henento). JlaHHas nporpamma
KOHKPETU3UPYET COACpKAHUE CTaHJapTa, Aa€T pacnpeeeHre y4eOHbIX YacoB IO
paszenaMm Kypca, MOCIEIOBaTeNIbHOCTh HM3YYEHHMs]I TEM M Pa3[eioB C Yy4ETOM
MEXKMPEAMETHBIX U MPEIMETHBIX CBSI3€H, JOTUKU yU4eOHOTO MpoIecca, BO3PacTHBIX
0COOEHHOCTEN ydaluxcsl.

IHosicHUTEABLHASA 3AIIMCKA.

XuMusi, KaKk OJHa U3 OCHOBOIOJIAralIIMX 00JIacTel ecTeCTBO3HAHMUS,
SBJIICTCS HEOTHEMJIEMOW YacTh0 0Opa30BaHUs INKOJLHUKOB. KakIblii demoBek
KUBET B MUPE BEIICCTB, MMO3TOMY OH JOJKEH MMETh OCHOBBI ()YHIaMEHTAIBHBIX
3HAHMA 110 XHMHH (XUMUYECKas CHMBOJIMKA, XUMHUYCCKHUC IOHATHUS, (HaKTHI,
OCHOBHBIC 3aKOHBl W TEOPUHM), TO3BOJIAIONIME BBIPAOOTATh MPEICTABICHUS O
COCTaBe BEIIECTB, UX CTPOCHHH, PEBPALIEHUSAX, MPAKTUIECKOM UCIIOJIb30BAaHUH, a
Takke 00 OMACHOCTH, KOTOPYID OHM MOTYT MNpeaCTaBisaTh. M3ydas xumuio,
y4aniuecs y3HarT O MaTepuajJbHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOIIET0 MUPa,
00yCIIOBIEHHOCTH CBOMCTB BEILIECTB UX COCTABOM M CTPOEHHUEM, MTO3HABAEMOCTH U
NpeICKa3yeMOCTH XUMUYECKHX siBIeHWH. M3ydeHue CBOMCTB BEHIECTB U UX
NPEBpaIEHU CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIIUICHUS, a IPaKTUYeCcKas
paboTta ¢ BemecTBamMu (J1a00pAaTOPHBIE ONBITHI) — TPYIOIIOOHI0, aKKypaTHOCTH H
coOpanHoctu. Ha mnpumepe XuMuM ydyamnigecss TMOJIy4aloT MPEICTaBICHUS O
METOJIaX MO3HAHUSA, XapaKTEePHBIX ISl €CTECTBEHHBIX HAYK (IKCMEPUMEHTAIHHOM
U TEOPETHYECKOM).

PaGouas mporpamma y4eOHOTO Kypca XUMHH i 8§ Kjacca COCTaBlIeHA Ha
ocHoBe [IpumepHOIl MporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUA TO XUMHHU
(6a30BBINi ypOBEHB) M MPOrPAaMMbl Kypca XHMHUH [JIs yYalluxcsi 8 KJIaccoB
obmreoOpazoBarenbHbIX yupexaeHuit apTopa O. C. ['abpuensna (2010 roga).

[Iporpamma paccumtana Ha 68 yacoB (2 yaca B HENENIO), B TOM YHCIIC Ha
KOHTPOJIbHBIE pa0OThI- 4 yaca, MpakTUYECKUE padOThl —/ YacoB.

ConepxaHve MpoOTrpaMMBbl HAIpPaBICHO HA OCBOCHWE YYAIIMMHKCS 3HAHWM,
YMEHUN ¥ HAaBBIKOB Ha 0a30BOM YpOBHE, 4TO cOOTBeTCTByeT OOpa3oBaTelbHOU
porpaMme TUMHA3UH.

Iesn n3yyeHust XuMuK B 8 Kiacce:
* OCBOCHHE BaXKHCWINWX 3HAHWUN 00 OCHOBHBIX TOHATHSAX W 3aKOHAX XHWMWH,
XUMHYECKOM CUMBOJIMKE;



* OBJIAJCHHE yMEHUSMU HaOMIOJaTh XUMHYECKHE  SBICHHS, MPOBOJIUTH
XUMUYECKUN DKCHEPUMEHT, IPOU3BOJMTH PACYEThl HA OCHOBE XWMHUYECKUX
(opMyJ1 BEIIECTB M YpaBHEHUN XUMUYECKUX PEaKINH;

* pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B
Ipouecce IMPOBEACHUS  XUMUUYECKOI'O  OKCIIEPUMEHTa, CaMOCTOATEIBHOIO
NpUOOpPETeHHs] 3HAHUM B COOTBETCTBUM C BO3HUKAIOMIMMHU KU3HEHHBIMU
MOTPEOHOCTAMU;

* BOCIUTAaHUE OTHOLIEHUS K XUMHUU KaK K OJHOMY U3 (yHIaMEHTaJbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIIEMEHTY O0ILeYEI0BEYECKON KYIbTYpHI;

* MPUMEHEHUE MOJYYEHHbIX 3HAHUN M YMEHHI N1 6€301acHOr0 MCHOJIb30BaHUs
BEUIECTB M MAaTepHalioB B OBITY, CEJIbCKOM XO3SMCTBE U Ha MPOU3BOCTBE,
pelieHns MPAaKTUYECKUX 3a1ad B IIOBCEAHEBHOW IKU3HM, MNPEIYNPEXKACHUS
SIBJIEHUM, HAHOCALLMX BPEJ 310POBbIO YEIIOBEKA U OKPYKAIOLIIEHN Cpese.

3agauu:

1.ChopmupoBaTh 3HaHHE OCHOBHBIX MOHATHI U 3aKOHOB XUMHH;

2. BocnuteiBaTh 00111€4EI0OBEYECKYIO KYIBTYPY;
3. Yuuth HaOGnrOAaTh, MPUMEHSTH MOJYyUYEHHbIE 3HAHUS Ha MPaKTUKE.

JIMYHOCTHBIMHU pe3yabTaTaAMM U3Y4YEHHUs npeamera «XuMHus» B 8 Kiacce
SBJISIIOTCS CIIEYIOIINE YMEHMUSL:
® 0CO3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPY’KAIOLIEr0 MHPA, BO3MOXHOCTH
€ro MO3HaBAEMOCTH U 00BSICHUMOCTU Ha OCHOBE IOCTHKEHUHN HAYKH;

® [IOCTENICHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE:
0CO3HAaBaTh MOTPEOHOCTH U TOTOBHOCTH K CaMOOOPa30BaHMIO, B TOM YHUCJIC
U B paMKaxX CaMOCTOSITEJIbHOM JEATeIbHOCTU BHE IIKOJIBL;

® OIICHMUBATh >KU3HCHHBIC CUTYyallMd C TOYKHU 3pEHHsI Oe30macHoro obpasza
YKU3HU U COXPAHEHUS 37]0POBBS;

® OICHUBATh JKOJOTMYECKHMM PHUCK B3aMMOOTHOUICHUW YEJIIOBEKAa W
MIPUPO/IBL.

e (opMupoBaTh  IKOJIOTMYECKOE MBINUICHHUE: yYMEHHE OICHHBATh CBOIO
NESITEIbHOCTh U TMOCTYNKHU APYTUX JIOACH C TOYKH 3PECHUS COXPAHEHUS
OKpYXaIOIIEH CpelIbl - TapaHTa >KU3HU U OJIaronoTyyus JTIoAei Ha 3eMIe.

MeTanpeaMeTHbIMH pe3yJbTaTaMU M3YyYCHUS Kypca «XUMUS» SABIACTCS
dbopMupoBaHUE YHUBEPCATBHBIX Y4eOHbBIX aeictuii (Y'Y [).

Peeyiasmuesnvie YVII.

® CaMOCTOSTENIbHO OOHApyXUBaTh W (HOPMYJIHUPOBATH YU4EOHYIO TMpPOOIIeMy,
ONPENIEIATH 1IeJIb YYEOHOU AesITETbHOCTH;

® BEBIIBUTATH BEPCHH PEIICHUS MPOOIEMBI, 0CO3HABATH KOHEYHBIA PE3ysbTarT,
BBIOMpATh W3 TPEIJIOKEHHBIX W WCKaTh CAaMOCTOSITEIBHO  CpPEICTBa
TOCTIKEHUS 1IETTH;

® COCTaBJIATH (MHAUBUIYAIbHO WIH B TPYNIE) IJIaH PEIIeHUs MPOOIEeMBI;



paboTas 1O IJlaHy, CBEpPATh CBOM JCHCTBUS C LEIbIO U, TMpHU
HEOOXOJUMOCTH, UCTIPABJISITH OIIIMOKN CaMOCTOSTENBHO;

B JMaJOre C  YYWUTEIIeM  COBEPIICHCTBOBaThH  CaMOCTOSITEIBHO
BbIPAOOTAHHBIE KPUTEPUU OIICHKH.

lloznasamenvnvie YYV/I[:

aHAJIM3UPOBATh, CPABHUBATh, KiIacCU(PUUUPOBATh M 0000maTh (HaKThl U
ABJICHUS. BBIABIATH NPUYUHBI U CIEACTBHUS MPOCTHIX SBJICHUM.
OCYLIECTBIISITh CpPaBHEHHUE, KIACCHU(PUKALMIO, CAMOCTOSITEIbHO BbIOMpAs
OCHOBAHHUS U KPUTEPUU AJI YKa3aHHBIX JOTHYECKUX ONEepalnii;

CTPOUTH  JIOTHYECKOE  pacCyKJIeHue, BKIIOUYalollee YCTaHOBJIEHUE
NPUYUHHO-CIIE/ICTBEHHBIX CBSI3EH.

co3JaBaTh CXEMAaTUYECKHE MOJIETM C BBIJIECJICHUEM CYHIECTBEHHBIX
XapaKTepUCTUK OOBEKTA.

COCTAaBIIATh T€3UCHI, PA3JIMYHbIE BU/IbI INIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).
npeoOpa3oBeIBaTh MHGOPMAIMIO W3 OJIHOTO BUJA B JIpyroil (Tabnuily B
TEKCT | Tp.).

YMETh ONpENENsTh BO3MOXXHBIE HCTOYHUKM HEOOXOJMMBIX CBEIICHUM,
NPOU3BOJIUTh TMOUCK HWH(MOPMAIMK, aHAJIU3UPOBATh U OICHUBATH €€
JOCTOBEPHOCTb.

Kommynuxamuenwvie YVJ/I[:

CaMOCTOSITENIbBHO OpPraHM30BBIBaTH Y4eOHOE B3aMMOJEHCTBHE B TpYIIE
(ompenenath oOIMe 1eNd, paclpeaeNiaTh POiau, JOTOBAPUBATECS APYT C IPYroM U

T.1.).

IIpeanMeTHBIMU pe3yJbTaTAMHU H3YUYCHUS IMPEAMETa SBISIOTCS CIEIYIOIIHNE

YMEHHSL:

® OCO3HAHHUE POJIU BELIECTB:
- OIIPENIEIISITh POJIb PA3JINYHBIX BEIIECTB B IPUPOJE U TEXHUKE;

- OOBSICHATH POJIb BEIIECTB B X KPYTOBOPOTE.

® PaCCMOTPEHNE XUMUYECKUX ITPOLECCOB:
- IPUBOAUTH NPUMEPBI XUMHUECKHUX IPOLIECCOB B IIPUPOJE;

- HAXOJUTh YEPTHI, CBUACTCILCTBYIOMHKE 00 OOMMX MPU3HAKAX XMMHUYECKHX

IMPpOHICCCOB U UX PA3THYHAX.

® 1ICII0JIb30BaHME XUMHYECKUX 3HAHUH B 6BITy2
— 00OBSCHSITH 3HAUCHUE BCIICCTB B )KU3HHU U XO0351CTBE YEI0BEKA.

® O0OBSICHATH MHUP C TOYKHU 3PpCHHUA XHUMHU:
— INSPCUUCIIATD OTIINYHUTCIIbHBIC CBOMCTBA XUMHYECKHUX BCHICCTB,

— pa3indaTb OCHOBHBLIC XUMHWYCCKHUC IIPOLCCCHI;

- OIIpeaACiIATb OCHOBHBIC KJIACChI HCOPIraHNYCCKHUX BCIICCTB,

- IOHUMATb CMBICJI XUMHWYCCKHUX TCPMHNHOB.



® OBJIAJICHUE OCHOBAMM METOJIOB IO3HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX
HayK:
- XapakTepU30BaTh METOJIbI XMMHUYECKOM HayKu (HaOJIOJeHUE, CpaBHEHUE,
AKCHEPUMEHT, UBMEPEHUE) U UX POJIb B TIO3ZHAHUU TTPUPO/IBI;
- TMPOBOJAUTH XUMHUUYECKHUE ONBITHI MU OSKCIEPUMEHTHI U OOBICHATH WX
pEe3yIbTaTHI.

® yMEHHE OIICHMBATh IIOBEJCHUE YEJIOBEKAa C TOYKHU 3PEHUS XUMUUYECKOU
0€30MacHOCTHU MO0 OTHOIIEHUIO K YEJIOBEKY U MPUPOJIE:
- WCIOJIb30BaTh 3HAHMS XUMHUU MPU COOJIOICHUM TPABUJ HCIOIb30BaHUS

OBITOBBIX XUMHUYECKHUX nperapaTroB;
— pa3jindyaTh OIMMAaCHBLIC U Oe30IacHbIC BCIICCTBA.

Pabouas mporpaMma mocTpoeHa Ha OCHOBE KOHIICHTPHUYECKOTO MOAX0Aa. ITO
JOCTUTAETCS TYTEM BBIWICHEHUS IUJAKTUYECKOW EIMHUIBI — XUMHYECKOTO
DJIEMEHTa - W JajJbHEWIEeM YCIOKHEHHWU W PACIIMPEHHUU €e: 3/1eCh TaKOBBIMU
BBICTYMAIOT (POPMBI CyIIECTBOBaHHs (CBOOOIHBIE aTOMBI, TIPOCTHIE M CIOXKHBIC
BeliecTBa). B mporpamMMe y4YMTHIBAETCS peaim3alisl MEKIPEIMETHBIX CBS3EH C
KypcoM ¢usuku (7 kiacc) u 6uonoruu (6-7 Kinaccel), Trae JAETCs 3HAKOMCTBO C
CTPOCHHEM aToMa, XMMUYECKOW OpraHu3amueld KIEeTKM W MpoleccamMu oOMeHa
BEIIIECTB.

OcHoBHOM (opmoii opranuzanuu y4eOHOro Tpolecca SIBISIETCS KIIACCHO-
ypouHass cucreMa. B KayecTBe JIOMOJHUTEIBHBIX (OPM  OpraHU3ALUU
o0pa3oBaTeIbHOTO  Mpollecca  HMCMHONB3YETCS CHCTeMa  KOHCYJIbTallMOHHOM
NOJIICPKKH, WHIUBUIYAIbHBIX 3aHSITHM, CaMOCTOSITENIbHAs paboTa ydaluxcs C
MCIIOJIb30BAaHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA.

[Ipeobnanaromeit  dopmoi KOHTPOJIS  BBICTYIIAIOT TTHUCHMEHHBIN
(camocCTOSITeIbHBIE M KOHTPOJIBHBIC Pa0OThI) M YCTHBIN orpoc (cobecemoBaHue).

Coaep:xanne nmporpamMmabl.

Tema 1. BBenenue B xumuio (7 4)

XUMHSI — HAyKa O BEIIECTBAaX, X CBOMCTBAX U MPEBPALLICHUAX.

[lorsiTne O XUMHUYECKOM »dyeMeHTe U (OpMax ero CyIIeCTBOBAHUS:
CBOOOJIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBA

[IpeBpamenust BemectB. OTIMUME XUMUYECKUX PEAKIMN OT (PU3UUYECKUX
SABJIECHUN. POJIb XMMHM B )KU3HU YEIIOBEKA.

Kparkne cBeaeHuss W3 MCTOPUHM BO3HUKHOBEHMS W PAa3BUTHS XUMHM.
[lepuon anmxumuu. [loustue o ¢unocodckom kamue. Xumus B XVI B. Pazutue
XUMUM Ha Pycu. Posib OTE€YECTBEHHBIX YUEHBIX B CTAHOBIICHUM XUMUYECKON HAYKHU
- pabotsl M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneena.

XUMHYeCcKass  CHMBOJMKA. 3HAaKM  XHUMHUYECKHMX  DJJIEMEHTOB U
MPOUCXOXKJEHWEe WX Ha3BaHuidl. Xumuyeckue Gopmynbsl. HMHaexkcel u



ko3¢ unrenTsl. OTHOCHUTENbHBIE aTOMHAasT M MOJEKyJsipHas Maccbl. Pacuer
MacCOBOM 101 XUMUYECKOTO JIEMEHTA MO (popMyJie BEIECTRA.

Ilepuomnueckas cucrteMa xumudeckux siemeHtoB Jl. 1. Menzeneesa, ee
CTPYKTypa: Mayble W OOJbIIME MNEepUOAbl, IPYNIbl U MOATPYyNNbl (TJIABHAS U
no6ouHast). Ilepuonnueckass cucteMa Kak CIPaBOYHOE MOCOOHME JJIsl MOTYyUYECHHS
CBEJICHUI O XUMUUYECKUX DJIEMEHTAaX.

Pacuernble 3agaun. 1. HaxoxaeHue OTHOCHUTENBHOM MOJEKYJISIPHON
Macchl BEIIECTBA MO €ro XUMHYECKOU Gopmyre. 2. BrluncieHue MaccoBod 10U
XMUMHYECKOTO 3JIEMEHTA B BEILIECTBE 110 €ro (hopmye.

IIpakTnueckas padora Ne 1

[lpaBuna TexXHMKH O€30MACHOCTH TIpU paboTe B XUMHUYECKOM KaOWHETe.
JlaboparopHoe 000pyI0BaHKE U OOpaIlleHue ¢ HUM.
IIpakTuueckas padora Ne 2

HaGmronenue 3a ropsiieit cBe4oi.

IIpakTnueckas padora Ne 3
AHanu3 Mo4BbI U BOJBI.

Tema 2. AToMBI XHMHYECKHUX JieMeHTOB (9 u)

ATOMBI Kak ¢opma CYIIeCTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHEIC
CBEJICHUA O CTPOCHUU aTOMOB. JloKazaTenbCTBa CIO0XHOCTH CTPOCHHUSI aTOMOB.
Omneitel Pezepdopna. [TnanerapHas Moienb CTpOEHUS aTOMA.

CocTaB aTOMHBIX SIA€P: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHASI aTOMHAas
Macca. B3auMOCBs3b NMOHATHUIA «IIPOTOH», «HEUTPOH», «OTHOCUTEIIbHASI aTOMHAs
Mmaccay.

N3meHneHne uwucia TPOTOHOB B SApe aTomMa - oOpa3oBaHHE HOBBIX
XUMHUYECKHUX DJIEMEHTOB.

N3MeHeHne 4ducia HEUTPOHOB B spe atoMa - oOpa3oBaHHE H30TOMOB.
CoBpeMEHHOE OIpEeICICHUE TOHATHS «XMUMHUYECKHUU dieMeHT». M30Tombl Kak
Pa3HOBUHOCTH aTOMOB OJHOT'O XMMHYECKOIO JIEMEHTA.

OnektpoHbl. CTpoeHHE SJICKTPOHHBIX OO0OJO0YEK aTOMOB XHMHYCCKHUX
aneMeHTOB Nel-20 mepuomumueckoit cucrembl JI. M. MennaeneeBa. Ilonsitue o
3aBEPIICHHOM W HE3aBEPIICHHOM 3JICKTPOHHOM CJIO€ (PHEPTETUYECKOM YPOBHE).

[lepuoguueckast cucrema xumudyeckux snemeHToB [[. M. MenneneeBa u
CTPOCHHE aTOMOB: (PM3WYCSCKHI CMBICI MOPSJIKOBOTO HOMEpa dJIEMEHTa, HoMepa
CpyHIIbl, HOMEpa NEPUO/IA.

HN3MmeHeHune 4yucia 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aToma
XUMHUYECKOTO AJIEMEHTA - 00pa30BaHUE MOJOKHUTEIbHBIX U OTPUIIATEILHBIX HOHOB.
Nonpl, oOpa3oBaHHBIE aTOMaMH METAJUIOB M HeMmeTasuloB. [IpuunHBI M3MEHEHUS
METAJTINYECKUX U HEMETAUIMYECKUX CBOMCTB B EPUOJIAX U TPyMIIaX.



O6pazoBanue OuHapHbIX coequHeHuil. [TouaTre 06 noHHOM CcBs3U. CxeMbl
0o0pa3oBaHUsl HOHHOU CBSI3H.

B3aumopelicTBue aToMOB XMMHUYECKHX JJIEMEHTOB-HEMETAJIOB MEXIY
coboii - 00pa3zoBaHUE JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBasieHTHas
HETOJIsIpHAsl XUMUUYECKasi CBSI3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (OPMYJIBIL.

B3anmopelicTBue aToMOB XMMHUYECKHX JJIEMEHTOB-HEMETAJIOB MEXIY
coboit - oOpa3oBaHue OMHAPHBIX COCTMHEHUN HEMETAJLJIOB.
DIIEKTPOOTPUIATENBHOCTD. [IOHITHE O KOBAJIEHTHOM MOJISIPHOM CBS3H.

B3aumopelicTBue atoMOB XHUMHUYECKUX JJIEMEHTOB-METAJIOB MEXIY
coboii - 00pa3oBaHHE METAUIMYECKUX KpUCTAIUIOB. [IOHATHE O MeETaIMuecKoiu
CBSI3U.

JleMoHCTpaIMH. Monenu aTOMOB XUMUYECKHUX AJIEMEHTOB.
[Tepuonuueckas cucrema xumuueckux snementoB 1. 1. Menaeneena.

Tema 3. Ilpoctsie BemecTBa (6 u)

[TonoxeHue MeTaAVIOB U HEMETA/UVIOB B MEPUOJUYECKON CHUCTEME
xumuueckux snemeHtoB . M. MenpaeneeBa. Baxuenne mpocThie BEIIECTBA -
METaJUThl: JKeJIe30, AIIOMUHMM, KajdbliUM, MarHui, Harpui, kammid. OOmme
¢du3nyeckre cBOWCTBA METAJIIOB.

Baxxueilime mpocTeie BelllecTBa - HEMETaJUIbl, 00pa30BaHHbBIE aTOMaMH
KHUCTIOpO/ia, BOAOPOJA, a30Ta, cephl, docdopa, yriepona. CrocoOHOCTh aTOMOB
XUMHYECKUX DJIEMEHTOB K OOpa30BaHUIO HECKOJIbKUX TMPOCTHIX BEIIECTB -
ajutoTponus. AJIOTponHBIe MoAudUKauk Kuciaopoaa, Qocdopa u olosa.
Merannuyeckue M HEMETAIJIMYECKHME  CBOWMCTBA  MPOCTBIX  BEIIECTB.
OTHOCUTENBHOCTD JIEJIEHUS MPOCTHIX BEIIECTB HA METAJIBI U HEMETAJLIIBI.

[Toctosinnast ABoragpo. KonuuectBo Bemiectsa. Monb. MonsipHas macca.
MonspHbiii 00beM Ta3000pa3HbIX BemlecTB. KpaTHble €IWHUIIBI KOJUYECTBa
BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUIMMOJISIPHAA U KUJIOMOJISIPHAsE MacChl
BEIECTBA, MUJUIUMOJISIPHBINA U KIJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacyeTrsi ¢ uWCHONB30BaHMEM TMOHSATHM  «KOJIMYECTBO  BELIECTBAY,
«MOJISIPHAST MAcCay, «MOJISIPHBIN 00BEM Ta30BY, KIIOCTOSTHHAS ABOTaIPOY.

Pacyernble 3amauu. 1. BpluucieHne MOJISIPHOM MACCHl BEILIECTB IO
xumMuyeckum (opmynam. 2. PacyueTsl C UCMOIB30BAHUEM MOHATHI «KOJIMYECTBO
BEILIECTBA», «MOJIIPHAs Macca», «MOJISIPHBIM OOBEM Ta30B», «IOCTOSIHHAs
ABoOrazpo».

JemoncTpanuu. Hekoropele MeTamubl M HEMETAJIbl  KOJWYECTBOM
BemiecTBa 1 Mosib. Mojens MosipHOro o0beMa ra3000pa3HbIX BEIECTB.



Tema 4. CoenuHeHHs] XHMHYECKHX 3J1eMeHTOB (14 y)

Crenenbp okucneHus. OnpeneracHue CTENEHU OKHUCICHUS 3JIEMEHTOB IO
xumuuecko  popmyne coenunenus. CocraBineHue  GopMmyn  OMHApHBIX
COeIMHEHUM, o0 crnocod WX Has3biBaHUS. BUHApHBIE COENUHEHMS: OKCHIBI,
xyopunbl, cynbpuasl u ap. CocraBienue ux ¢opmyin. IlpencraBurenu OKCUAOB:
BOJIa, VYIJIEKUCIBI Ta3 MW HeramieHas wu3BecThb. lIpeacraBurenu JeTydnx
BOJIOPOJHBIX COCAMHEHUI: XJIOPOBOIOPO/ U AMMHUAK.

OcHoOBaHUsI, UX COCTaB W Ha3BaHUA. PacTBOPUMOCTh OCHOBaHUI B BOJE.
Tabnuia pacTBOPUMOCTH THAPOKCHUIOB U coJiek B Bojie. [IpeacTaBurenu mienodei:
TUAPOKCUABI HATpHs, Kaiusl W Kajblusa. [IoHSATHE O KAaYeCTBEHHBIX PEaKITUSX.
Nupukartopel. I3MeHeHrEe OKpacKu MHAMKATOPOB B LIEIOYHOM Cpee.

Kucnotre, wux coctaB wu Ha3Banusa. Kriaccudukanus  KUCIOT.
[IpencraButenu KHUCJIOT: CEpHas, CoOJisHasT W a30THad. V3MeHeHHe OKpacku
WHJIUKATOPOB B KUCJIIOTHOM CpeJie.

Conu Kak MpPOU3BOJIHBIE KUCIOT W OCHOBaHUM. X cOoCTaB M Ha3BaHUS.
PactBopumocTs coseii B Bojie. [IpeacraBurenu cosyieii: XJIopu1 HaTpus, kKapOoHAT u
docdar kanbIus.

AMop@dHBIE U KpUCTAJUIMUECKHE BEIIECTBA.

MexMOoneKyasipHble B3aUMOJAECUCTBUA. THUIBI KPUCTAUIMYECKUX PEIIETOK:
MOHHAsl, aTOMHas, MOJIEKYJISIpHAsT W MeETAJUIMYecKas. 3aBUCHUMOCTb CBOMCTB
BEILECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA COCTaBa JJis BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Yuctele BemecTBa U cMecH. [Ipumepsl )KUAKUX, TBEPABIX U ra3000pa3HBIX
cMmeceil. CBOMCTBaA YHCTHIX BEIECTB U cMecer. MIx coctaB. MaccoBas U 00beMHas
JOJIM KOMIIOHEHTAa CMeCH. PacyeTsl, CBsI3aHHBIE C UCIIOJIB30BAHUEM TOHATHUS J1OJIS.

Pacuernnle 3amauu. 1. Pacuer wmaccoBoil u oObeMHOW jgonei
KOMIIOHEHTOB CMECH BelecTB. 2. BbluucieHue maccoBod A0JIM BEIIECTBA B
pacTBOpE IO M3BECTHOW Macce pacTBOPEHHOTO BEIIECTBA U MAacCCE€ PACTBOPUTEIIS.
3. Beruncnenne Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENS, HEOOXOIUMBIX
JUTSL TPUTOTOBJIEHUSI ONIPEJIETIEHHON MacChl pacTBOpa C M3BECTHON MacCOBOM J101ei
PacCTBOPEHHOI'O BELIECTBA.

JemoncTpamuun. O0pas3ibl OKCHIOB, KHCIOT, OCHOBAaHUHN U coseil. Moaenn
KPUCTAJUTMUSCKUX PEIICTOK XJIOpHAa HaTpus, anMmasa, okcuma yriaepoma (IV).
CnocoObl pazaeneHust cMecei, TUCTUILIALMUS BOIbI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ OOpasllaMu BEIHIECTB pPa3HBIX
KJIacCOB. 2. Pa3zneneHue cMmecen.

Tema 5. H3meHeHusi, npoucxoasimue ¢ Bemecramu (13u)



[lonsaTue sBIEHUNA KAaK W3MEHEHHUH, NPOUCXOAIIMX C BELIECCTBAMM.
SIBNieHUs, CBA3aHHBIE C UBMEHEHUEM KPUCTAILUIMYECKOTO CTPOEHHMS BEUIECTBA MPU
MIOCTOSIHHOM €ro cocTaBe, ¢usudeckue siBjicHus. OU3NUecKue SIBICHUSI B XUMHH:
OACTWIUIALMSA,  KPUCTaJUIM3alvs, BbIIAPUBAHME W  BO3TOHKAa  BEIIECTB,
LHEHTPpUPYTUpPOBaHHE.

SIBrieHMs, CBA3aHHBIE C MU3MEHEHUEM COCTaBa BEIIECTBA, - XHUMHUYECKHUE
peakuuu. IlpusHaku UM ycnoBus NPOTEKaHUs] XUMUYECKUX peakuuid. [Tonstue o6
JK30- ¥ JHIAOTEPMHUYECKHUX pEaKUUAX. Peakiuu TropeHHs KaKk YacCTHBIM Cllydaun
AK30TEPMHUYECKUX PEAKIINH, MPOTEKAIOIIUX C BbIICJICHUEM CBETA.

3aKOH COXPAHEHHUsI MACChl BEIIECTB. XMUMUUYECKUE YpaBHECHUA. 3HAUCHUE
uHJEKCOB U K03 purmenToB. CocTaBiIeHUE YPABHEHUN XUMUUYECKUX PEAKITUN.

PacyeTsl 10 XMMHYECKUM ypaBHEHHSIM. PellieHue 3a1ad Ha HaXOXKICHHE
KOJIMYECTBa BEIECTBA, MACChl WJIM O0BEMa MPOAYKTa PEaKIUU MO KOJIUYECTBY
BEI[ECTBa, Macce Wi 00bEeMYy MCXOJHOTO BellecTBa. PacyeThl ¢ MCTOIb30BaHUEM
MOHATHS «JI0JI51», KOrJa UCXOJAHOE BEIIECTBO JaHO B BUJE PacTBOpa C 3aJaHHOM
MAacCOBOM J10JIe PaCTBOPEHHOI'O BEIIECTBA WJIM COJECPKUT OMPEACICHHYIO JI0JI0
IIPUMECEN.

Peakuuu pasznoxenusd. [loHSITHE O CKOPOCTH XMMHUYECKHUX PEAKIHM.
Karamuzatopsl. ®epMEHTHI.

Peakuun coenunenns. Kartaiutuueckue W HEKATAJIUTHUYECKHUE PEAKIUH.
O6paTuMble U HEOOPATUMbBIE PEAKITUH.

Peakuuu 3amenieHus. DIEKTPOXUMUUYECKUN PNl HAMPSHKEHUM METaJUIOB,
€ro MCMOJIb30BAaHUE JJI1 MPOTHO3MPOBAHUS BO3MOXHOCTH IPOTEKAHUS PEAKIHMN
MEXIy METAJJIAaMU U PACTBOpPAMH KHUCJIOT. Peakiiuu BBITECHEHUSI OJHUX METAJIJIOB
Y3 PACTBOPOB MX COJIEH IPYTUMH METAJIJIAMU.

Peakiiun oOmena. Peaknuum HelTpaim3anuu. YCIOBUS TMPOTEKAHUS
peakiuii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMUYECKUX peakuuil (0 MPU3HAKY «YUCIO M COCTAaB MCXOJHBIX
BEIIECTB M TPOJIYKTOB pEAKUIMW») Ha TMpPUMEpPEe CBOMCTB BOAbL. Peakuus
Pa3JI0KEHUS - JJIEKTPOJIU3 BOJBL. Peaknunu coeMHEHNs - B3aUMOAECHUCTBUE BOJBI C
OKCHJAaMHU METAUIOB M HeMeTawioB. [loHAtne «ruapokcuasl». Peakunn
3aMEIICHUsI - B3aMMOJECHUCTBUE BOJABI C IICJOYHBIMH M IIEJIOYHO3EMEIBHBIMHU
MeTtauiamu. Peaknmu oOMeHa (Ha TpuMepe THAPOJW3a Cylb(uma amroMUHUS H
KapOwu/1a KaabITus).

PacuerHbie 3aga4u. 1. BerunciieHue Mo XuMHYECKUM YPaBHEHUSIM MacChl
WM KOJWYECTBA BEIIECTBA [0 M3BECTHOM MAacce WM KOJIMYECTBY BEIIECTBA
OJIHOTO W3 BCTYIMAKOMIUX B PEAKUHI0 BEHIECTB WJIM MOPOAYKTOB pPEaKUUH. 2.
Brruncnenrne Maccel (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTAa PEaKIuu, €CIu
W3BECTHA MAacCa HCXOJHOI'O BEHIECTBA, COJEPIKAIIETO OIPEACICHHYIO JOJIO
npuMeceil. 3. BbluucineHue maccbl (KOJMYECTBA BEIlECTBA, 00bEMa) MPOIYKTa



peaKiuy, €CIM H3BECTHA Macca pacTBOpa M MaccoBas JOJII PAaCTBOPEHHOIO
BEILIECTBA.

JemoncTrpauuu. Ilpumepsl ¢u3MuecKux SBICHUW; a) IJIABJICHUE
napaduna; 0) nuddy3ust TyMUCTHIX BEIIECTB C TOPSAIIEH JIAMIIOUKN HaKaJIUBaHUSI.
[Ipumepbl XMMHUYECKUX SBJICHHI: a) ropeHue MarHusi; 0) B3auMojeicTBHE
COJITHOM KHCJIOTBI C MPaMOPOM WJIM MeJIoM; B) moiydeHue ruapokcuaa meau (11);
I') pacTBOPEHUE IMOJYYEHHOTO THUJIPOKCHIA B KHCIOTaX; [1) B3aUMOJEHUCTBUE
okcuaa wmeau (II) ¢ cepHolf KHCIOTOM TIpU HArpeBaHWM; €) pasIoKEHHUE
NepMaHraHara Kajus; 5K) B3auMOJIeiCTBUE pa30aBIEHHBIX KUCIOT C METAJJIAMU.

JlaGopaTopHble onbiTbl. 3. CpaBHEHHE CKOPOCTH HCIApPEHUS BOJABI U
CIUpTa MO MCYE3HOBEHMIO MX Karellb Ha (pUiIbTpoBajbHOM OyMmare. 4. OkucieHue
MEIU B IJIAMEHU CIUPTOBKHU WM TOpesku. 5. [lomyTHEeHHe M3BECTKOBOM BOJbI OT
BBIABIXa€MOr0  yriiekuciaoro raza. 6. IlomydeHwe — yriiekuciaoro rasa
B3aMMOJICHCTBUEM COJIbI U KHCIIOTHL. 7. 3aMellleHHe MeIM B pacTBOpe XJIOopuaa
meau (II) sxenezom.

IIpakTuueckas padora Ne 4
[Ipu3Haky XUMHUYECKUX PEaKLUi U UX Ki1accUuUKaIus.

IIpakTuueckas padora Ne 5
[IpuroroBieHue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM JOJIEH.

Tema 6. Teopust JJIEKTPOJIUTHYCCKON TUCCOUMALMHA M CBOMCTBA KJIACCOB
HeopraHmyeckux coeauHenni (19 u)

[TonsitTue 00 DSIEKTPOIUTHYECKONW JHUCCOLMAIMHU. DJIEKTPOJUTHI U
HEANEKTPOJIUTHL. MEXaHU3M AUCCOIMALMU DJIEKTPOJIUTOB C Pa3IUYHbIM TUIIOM
XuMuuyeckon cBs3u. CTeneHb SIEKTPOIUTHYECKOW aucconuauuu. CHIIbHBIE U
cinadbIe AIEKTPOITHUTHI.

OCHOBHbBIE TIOJIOKEHUSI TEOPUU  DIIEKTPOJUTUYECKON  JTHCCOLMALIMH.
HonHble ypaBHEHHS peaKIMid. YCIOBHUS TMPOTEKAHUS pEaKIud OOMEHa MEeXIY
3JIEKTPOJUTAMU 10 KOHIIA B CBETE€ MOHHBIX IIPEACTABICHUN.

Knaccuduxkarus nOHOB 1 UX CBOMCTBA.

Kucnotsl, ux xnaccubukanus. Jluccouuanus KUCIOT U UX CBOMCTBA B
CBETE TEOPUM OIJIEKTPOJUTHUYECKOW auccouuanuu. MOJEKyJIsapHbIE W WOHHBIE
YpPaBHEHUsI peakluyd KHUCIOT. B3auMoneincTtsue KHUCIOT C  MeETajUlaMM.
DNEeKTPOXUMUUYECKUN DS HANpsSKEHUW MeTaJyioB. B3auMoneicTBue KHUCIOT C
OKCHJIAaMH METAJUIOB. B3auMoaelcTBHE KHUCIOT C OCHOBAaHUAMHU - PEaKIUA
HeWTpanu3anuu. B3auMojelcTBue KHUCIOT C coiiaMH. Mcmonb3oBaHue TaOIUIIBI
PaCTBOPUMOCTH I XaPAKTEPUCTUKN XUMHUUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kiaccudukanud. {ucconuanysi OCHOBaHUM M UX CBOMCTBA
B CBETE TEOPHHU IJICKTPOJIUTUUYECKON TUCCOoManu. BzanumoaencTBre OCHOBaHUM C
KHCJIIOTAMH, KHUCIOTHBIMU OKCHAaMU U coyiiMu. Hcnonb3oBaHue TaOIuIbl



pacTBOPUMOCTH Ui XapaKTePUCTHUKUA XMMHUYECKUX CBOHCTB OCHOBAHUHU.
Paznoxenue HEPACTBOPUMBIX OCHOBAHUU npu HarpeBaHUMU.
Conu, ux knaccuukanus U AUCCOLMAIUS PA3TUYHBIX TUMOB coseil. CBolcTBa
COJIEH B CBETE TEOPUU DIICKTPOIUTUYECKON AUCCOLMALMH. B3auMoiencTBue conen
C MeTajUulaMM, YCJIOBUs IIPOTEKaHUs JTUX peakuui. B3aumoneuncrsue conen ¢
KHCJIOTAMH, OCHOBaHUSIMH U COJsIMH. Vcmonb3oBaHWe TaOIMIBI PACTBOPUMOCTH
JUTSL XapaKTEPUCTUKU XUMHUYECKUX CBOUCTB COJICH.

O6o00uieHne cBeAeHuil 00 oKcuaax, MX KiIacCU(PUKAUMU U XUMHYECKUX
CBOMCTBAX.

['eneTnyeckue psabl METAIIOB U HEMETAIIOB. ['eHeTnueckast CBsI3b MEXKY
KJIacCaM¥U HEOPTaHUYECKUX BEIIECTB

OKHUCIUTENHHO-BOCCTAHOBUTEIIHHBIC peakIuu. OxucnuTenb u
BOCCTAHOBUTEJIb, OKHCJIICHUE U BOCCTAHOBJICHHE.

Peakiiuu noHHOTO OOMEHA M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITUU.
CocraBiicHHE YpaBHECHHM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH METO0M
ANEKTPOHHOTO OallaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIJIOB, KUCJIOT U COJieH B
CBETE MPEJICTABICHUI 00 OKHCIMTEILHO-BOCCTAHOBUTEIIbHBIX MTPOIIECCaX.

JdemoncTtpanumu. HcnblTaHne  BelleCTB W HUX  pacTBOPOB  Ha
AIEKTPONPOBOIHOCTh. 3aBUCUMOCTh AJIEKTPONPOBOJIHOCTH YKCYCHOM KHCIOTHI OT
KOHICHTpauuu. B3anmMoaencTBue UMHKA C CEPOM, COJISTHOM KHUCIIOTOM, XJIOPUIOM
menu (I1). ['openue maraus.

JlabopaTopHble onbIThI. 8. Peakinm, XxapakTepHbIE 1711 pACTBOPOB KHUCIIOT
(comstHoM wmm cepHoil). 9. Peakuuu, xapakTepHbIE JI1 PacCTBOPOB IIEOYEH
(ruapokcunoB Hatpus win kanus). 10. IlonmyueHune u cBoiicTBa HEPACTBOPUMOTO
ocHOBaHMs, HampuMmep ruapokcuaa meau (II). 11. Peakuuu, xapakTtepHble s
pacTBOpoOB cojel (Hanmpumep, 1 xaopuaa meau (I11)). 12. Peaknuu, xapaktepHbie
JUI OCHOBHBIX OKCHUJIOB (Hampumep, Uil OKcuaa kaimbhus). 13. Peakuuw,
XapaKTEpHBIE 1JI KUCTOTHBIX OKCHIOB (HAPUMED, JIJIsl YTIIEKUCIIOTO Ta3a).

IIpakTuyeckas padora Ne 6
CBoiicTBa IEKTPOITUTOB

IIpakTuueckas padora Ne 7
DKcnepuMeHTalbHOE peleHue 3aaad mo TIOJ»






TemaTuyeckoe IIIAHUPOBAHUE.

Ne Ne Coneprxanue mporpaMMHOTO Ko | Hara [ToBTopenune | Joma 3ananus, Gopmupytomue VYT
ypoKa | ypoka | Marepuaia - IHee
o 1o yec 3az1a- Hcnons3oBa-
mpen- | Teme o e perynsi- | IO3HaBa- | KOMMYHHU- | JTUYHOCT wte MIKT
Mery ya- TUBHBIE | TEIbHBIC | KATUBHBIC | HBIC
COB
Tema 1. BBeneHnue B xumuio (7 4acoB)
1 1 BBoanslii nHCTpYKTaX o Th 1 dusuueckue | 81, ®opmu- | ®opmu- | Popmu- dopmu-
npu paboTe B KaOWHETE XUMUHU. CBOJICTBa, yIIp. pOBaHHE | pOBaHHE | POBaHUE poBaHHue
[Tpenmer xumun. Bemecta ¢usnueckoe | 3,4 MOHITHS | YMEHHUS | YMEHUS WHTEpeca
uX cBOMCTBA. XUMHUECKUN TEJ0 0 XuMuMu | HaOmozga | pabotath | K
AIIEMEHT U (OPMEBI €TO U ee Th, B Iapax, HOBOMY
CYIIECTBOBAHMSL. poJiu B JieNaTh OTBeYaTh | MpeaMe-
KU3HU BBIBOJIBI | HA Ty.
2 2 [IpeBparenus BemecTs. 1 Owusnueckue | 82, 3 yesoexa | mpu BOTIPOCHI BupryanpHas
HexoTtopsie nctopuueckue CBOICTBa cl9 nposene | yuurens, nmabopaTopust
CBEICHHUS 110 XUMHUU. ymp.4, — yMeHHe
5 OTIBITOB, | HCIIOJIB30-
3 3 [Tepuoaunueckas cucrtema 1 ATtom 84, YMCHUA | BATh [IpesenTamnus
XUMHUYECKUX JIEMEHTOB ymp. 5 pa60Tan X%MHqCCK
J.M.MenneneeBa. 3Haku C KHAIOHM | MM A3BIK,
XUMHYECKUX DJIEMEHTOB. ue yMeHUC
nepuoau | paborath
4 4 Xumuyeckue GopMyIIbL. 1 Haumenbiiee | 85, YeCKOM c
OTtHOocuTenbHAsE aTOMHAS U oOmiee ynp.2, CHUCTe- XUMU4ec-

KpaTHOE,




MOJIEKYJISIPHAS. MACCHI. aTtom, 3,7 MOM. KOM
MOJIEKYJIa IIOCYJI0M.
5 5 HNucrpykrax no Th. 1
IIpakTnueckas padora Nel
«JIabopaTopHOe 060pyIOBaHHE
u oOpalieHue ¢ HUM. AHaIu3
BOJBI».
6 6 HNucrpykrax no Th. 1
IIpakTuuyeckas padora Ne2
«Habmoienne 3a ropsiei
CBEUOI»
7 7 HNucrpykrax no Th.
IIpakTuueckas padora Ne3
«AHalIM3 TOYBBI»
Tema 2. AToMBbI XHMHYECKHX 3J1eMeHTOB (9 yacoB)
8 1 OcCHOBHBIE CBEJICHUS O 1 AToM. 86,7 ®opmu- | Gopmu- | Popmu- ®opmu- | [Ipezentarus
CTpOCHUHU aTOMOB. M30TOTIBI Crpoenue ymp.1, | poBaHHe | poBaHWE | pOBaHHE poBaHue
spa aroma 3,5 NOHATUH | YMCHHS | yMEHUS UHTEpeca
0 cTpoe- | paboTarth | CirymiaTh
9 2 CtpoeHue AIIeKTPOHHBIX 1 DIIEeKTPOH 88, — c yumTens, K [Ipesenrarmus
000JI0YEK aTOMOB XUMHUYECKHX ymp.1- aToMa, kuurofi, | Bectu KOHKpET-
anemeHTOB NeNe 1-20. 3 XHMHuEC | yMeHHs | muanor c HOMY
. XUMUYEC
10 3 Mertannuueckue u 1 [lepuon. C.53- | Kou MHICIPH | yHauTelIeM KoMy
HEMETAJUIMYECKUE CBOMCTBA I'pynna 56, CBASM M | poBaTh 1 ApyruMu N —
3JIEMEHTOB U UX U3MEHEHHE B ynp.1 | €€ SHaHMA ) yHalluMu- Ty,




MePHOINICCKON TabIuIIE. BUJIAX. u3 csl. TTOUCK
(1076370951 JIOTIOJTHU
11 4 HNonHas xumuueckas CBs3b. 89, B TeIBHOI [Ipe3enTanus
ynp. 2 XUMHIO. uHpopma
10707 800)
12 5 KoBanenrtHas xummuueckas 810, [Ipesenrtanus
CBS3b. ynp.2, HCM.
5)
13 6 KoBanentnas nonsipHas 811, [IpesenTtarus
XUMHYECKas CBS3b. yIp.
DnexTpooTpunaTebHOCTH (D0). 2,3
14 7 MeTtannueckas CBS3b 812, [Ipe3enTanms
yop. 3
15 8 CucremaTu3zanus 1 0000IIeHNEe [ToBTO
3HAHUM MO TeMe «ATOMBI pUTH
XUMHUYECKUX DJIEMEHTOBY. OCHOB
HBIE
HOHST
us
TEMBI
16 9 KontpoabsHnas padora Nel no
TeMe «ATOMBI XUMHUYECKHUX
AIIEMEHTOB
Tema 3. IIpocteie BemecTBa (6 4acoB)
17 1 IIpocTeie BelecTBa-METAIIIBI. ®uznyeckne | §13 ®opmu- | YMeHune | YmeHue Osnane- | [IpesenTanus




Annorponusi. CBOMCTBa
18 [IpocThie BemecTBa-HEMETAILTHI. Odusuueckue | 8§14,
CBOMCTBa ymp.3
19 Koanuectso Bemecrsa. Moib. OtHocurensy | 815,
Momnspnas macca. as aTOMHas u | ynp.1-
MOJICKYJIsSIpHa | 3
sl MAcCChI
20 MonsipHbIif 00beM Ta30B. Komuuectso | §16,
BEIIIECTBA ymp.1,
2
21 OcHOBHBIE ¥ TIPOM3BO/THBIC KomnuectBo | 8§15,
€IMHUTIBI H3MEPECHUS MACCHI, BEIIIECTBA, 16
KOJIMYECTBA U 00BbEMa BEIIECTBA. MOJISIpHAs yp.
Macca, 4-5,
MOJIIPHBIN c.85
00BeM,
ITOCTOSIHHAS
ABoraapo
22 Pemenue 3amau ¢ 815,
HUCIIOJIb30BaHUEM HOHATUI 16,
«KOJIMYECTBO BEIIECTBAY, -
. c
«MOJISIPHAST Maccay, «MOJISIPHBIH
yap. 4
00BEMY, (ITOCTOSTHHAS
ABoragpo» c 85

ymp. 3

poBaHue
IIOHATHUA
0 MeTal-
Jax,
HeMeTal
Jax,
KOJINYeC
TBC
BEIECT-
Ba.

pabortatb
c
yueOHU-
KOM,
JIOTIOJTHU
TEJIbHOMN
JTUTEPATY
poi.nepu
oan4ec-
KO
cucTe-
MOM.

COTpYIHHU
4aTh C
yUUTEIeM
B IIOUCKE
u coope
uH(popmar
HH,
CIIyIIaTh
ero.

HHC
HaBBbIKa-
MU JJ1
MpaKTU-
YEeCKOM
JICSTCIIb-
HOCTH.




Tema 4. CoenuHeHUs] XUMHYECKHX 3j1eMeHTOB (14 yacoB)
23 1 Crenensp okucienus. Hauano 1 817, @opmup | Ymenue | YmeHue VYmenue | IIpesentanns
HOMEHKJIATYpbl OMHAPHBIX ynp.1, | oBaHue pabotath | paboTaTh | UCIOJb-
COCTMHEHU I 2 MOHATUSA | C B [apax, B | 30BaTh
0 yuyeOHHU- | rpynmnax, | 3HaHus B
24,25 | 2 KCHJIBI 2
) 25 3 Oxenn §18’ CTEIICHU KOM, OTBE€YaATh 6BITy.
A
YHP-L | okucie- YMCHHE Ha
3.4 HUs, COIIOCTAaB | BOIIPOCHI
26,27 | 4,5 OcHoBanus. CreneHpb 2 819, K1accos | JIATH, YAUTCIA.
OKHCIICHHUS U 3apsi]] MOHA B ymp.4- | COCAHHE paboTarh
CpaBHCHHH 6 H1H, ¢
YUCTBIX | opmyna
28,29 | 6,7 Kucnotsr 2 820, BEIIECT- | MHU.
ynp.3- | Bax u
5) CMecsIX.
30,31 8,9 Conu 2 821,
yp.3
32 10 AMopdHbIe U Kpuctayuinueckue | 1 AToM. 8§22 [IpesenTamnus
BeniecTBa. THrbl Moudekyna
KPUCTAIITMYECKUX PEHIETOK
33 11 YucTele BEIIeCTBA 1 CMECH. 1 ®duznueckoe | §23,
CocraB cmeceii (MaccoBast 1 TEJIO. 24
oOBbeMHas 1011 KOMIIOHEHTOB B ®usnueckue | ymp.3
cMecH) CBOMCTBa




34, 35 | 12, 13 | Peurenue 3a1a4u Ha CMECH. 2 CwMmecH. 824,
Yucroie yIIp.
BEIECTBA 3,5 7
36 14 Kontpoabnas padora Ne 2o | 1
Teme «CoeTMHEHNST XUMUYECKUX
AIIEMEHTOB
Tema 5. U3meHeHus1, npoucxoasiue ¢ Bemecrsavu (13 yacos)
37 1 ®duznyeckue siBIeHUA B xumun | 1 Crioco0sl 825, ®opmu- | Ymenue | YmeHue VYMmenne | IIpesenrtanus
KaK OCHOBA pa3/IeJICHHsI CMECEH. pasnenenus | ymp. 3 | poBaHue | paboTaTh | BECTH UHTETpU
cMecen MOHATUN | C JIMaJor, poBatb
0 ydaeOHU- | paboTaTh | MOJYYEH
38 2 [Ipu3Haku 1 yciaoBus T€UEHUS 1 826, XUMHUE- | KOM, B MIApaXx, —_—
XUMITHCCKIX peaKiii YHp- CKHUX nepuoau | paboTaTth | 3HAHHA B
1,2 peaknu- | 4YeCcKou c MPaKTH-
39 3 3aK0oH COXpaHEHUS MacChl 1 827, X, uX cnche- YAUTCIEM. | HECKOH [Ipesenrarmus
BEIIECTBA. Y PaBHEHUS yop. Tamax, MOoH, KU3HU.
XUMHUYECKUX PEaKIUH. 1-3 YMCHHUA | alroput
nucaTh MOM
40 4 PacueTsl o xumuyeckum 1 KomnuectBo | 828, peakiuM | paccraB-
YpaBHEHUSIM BEIIIECTBA. ymp. u JICHUS
Monspras 1-3 paccTtaB- | K03du-
macca. JSTh [[UEHTOB
MounsipHbIit ypaBHe- | B
00beM HUE B XUMHYEC
XUMHYEC | KUX
41 5 Peakiun paznoxenus. [lonstue | 1 829, KHX ypaBHe-

0 CKOPOCTH pCaKINHU U

yup.




KaTajau3aTopax 1-2;
42 6 Peakuuu coequnenus. [Tonstue 830,
0 LIETI0YKAX IIPEBPALLECHUN. yIp.
1,2
43 7 Peaxmun 3amemntenus. Pan 831,
AKTUBHOCTH METAJIOB yIip.
2-4
44 8 Peakuyu oOMena. YciaoBus ux 832,
MPOTEKAHUS JI0 KOHI[A ymp.
3-5
45,46 | 9,10 | Tumsl XUMHYECKUX PEAKIIUN Ha Peakiun 833,
MIPUMEpPE CBOMCTB BOJIBI. pa3loXKeHus, | yIp.
[TonsaTue o rumponuse coenuHenus, | 1-3
oOMeHa,
3aMEICHHS
47 11 Hucrpykrax no Th.
IIpakTHyeckasi padora Ned
«IIpy3HAKH XUMHUYECKHUX
peaKIuii 1 uX KiaccuuKarums»
48 12 KonTpouabHnas pagora Ne 3 o
TeMe «M3MmeHenus,
MIPOMCXOSAIINE C BEIIECTBAMMY)
49 13 HNucrpykrax no Th

IIpakTnuyeckas padora Ne 5

peakiuu-
AX.

HUSX;
yYMEHUE
UHTETPU
poBatb
3HAHUS
u3
¢u3uku
B
XUMHUIO.




«IIpuroroBnenue pacTeopa
caxapa ¢ 3aJIlaHHO MacCcOBOM
oJIei»
Tema 6. Teopus 3J1eKTPOJIUTHYECKOT ANCCONMUAIMN U CBOICTBA KJIACCOB HEOPraHUYECKHUX coenHeHuit (19 yacoB)
50 1 DNeKTpOIUTHYECKAS 1 WNonnas 835- | ®opmu- | Gopmup | Dopmupo | Dopmup | [IpesenTtanus
muccoruanus. OCHOBHbBIE CBSI3b. 36, poBaHUE | OBaHHWE BaHHE OBaHHE
nostoxxeHust TOJ] KoBanenTtHas | ynp.3- | HOHATUH | yMEHHUS | yMEHUs yMEHUs
HemoJisipHas | 5, 0 paboTaTh | paboTaTth | UHTETPU
U MOJIsIpHAs c.203 | pactBO- | C WHJIUBHJlY | pOBaTh
cBs13b. MloHBI pax, yUeOHUK | aJIbHO M B | 3HAHUSA O
JJIEKTPO- | OM, napax, paccTBo-
51-53 | 2-4 Kucnots! B cBere TO/] 3 Kucnora 838, IWTHYEC | anropHT | coTpymEH | pax, [Ipesenrarmus
ymp. KO MaMu 4aTh C KHCJIO-
1,34 JUCCOIIM | COCTaBJIE | YUMTEJIEM, | Tax,
54-56 | 5-7 OcHoBanus B cBete TO/I, 3 OcHOBaHHe 839, arny, HIA ymeHne OCHOBA~ | TThesenTarms
yrp.1, | MOHHBIX | MOHHBIX | 3a/1aBaTh | HUAX,
3.4 ypaBHE- | YpaBHEH | BOIIPOCHI. | COJISIX H
HUSX, Ui u OKCHJIaX
57,58 | 8,9 Oxcuanl 2 840, KHCJIO- paccTaHo B [IpezenTanms
yIp. Tax, BKH MOBCE/I-
1, 3,4 | ocHoBa- | ko3(du- HEBHYIO
HUH, IIUCHTOB JKU3Hb.
59-61 | 10-12 | Comu B cBete TDJ] 3 841, [IpezenTanus
COJISIX, B
yup.




1-3,5
62, 63 | 13, 14 | OxuciaureabHO- 843,
BOCCTAHOBHTEJBHBIC PEAKIINU yIp.
1,7
64 15 HNucrpykrax no Th
IIpakTnueckas padora Ne 6
«CBoiCcTBa IEKTPOIUTOB»
66 17 HNucrpykrax no Th 842,
yup.
IIpakTuyeckas padora Ne 7. 2.4
«KCTIEPUMEHTAILHOE PEIICHHE
3agad mo TOJ»
67 18 [TonsaTHEe 0 TeHETUUECKON CBSI3U
MeXIy KiaccaMu
HEOPraHMYECKUX COEIUHEHHM
68 19 O0001IeHre U cUCTEMaTU3 AL

3HAHUM 3a Kypc 8 Kiacca

OKCH/IOB,
OKHCITH-
TEJIBHO-
BOCCTaHO
BUTCJIIb-
HBIX
peakiu-
AX.

OKHCIIH-
TEJILHO-
BOCCTaHO
BUTCIIb-
HBIX
peaKiuu-
AaX.

[Ipe3enTanms




Onucanue y4e0HO-METOAMYECKOr0, MATEPHAJIbHO-TEXHHYECKOI0 U
HHGOPMaLMOHHOI0 00ecreyeHus: 00pa30BaTeILHOIO0 Mpouecca.

HarypaabHble 00bekThl. HaTypanbHbie OOBEKTHI, HCIONB3YEMbIE B OOYUCHUU
XAMWH, BKIIFOYAIOT B CeOsl KOJUICKIIMM MHUHEPAJIOB M TOPHBIX MOPOJ, METAJUIOB U
CIUTABOB, MHUHEPAJBHBIX YIO0OpeHUH, IIacTMacc, Kay4yKoB, BOJIOKOH U T. .
O3HaKOMIJICHHE Y4YallluXCs ¢ OoOpa3llaMH HCXOJHBIX BEIIECTB, TMOJYMPOIAYKTOB U
TOTOBBIX H3JICIUN TIO3BOJISICT TOJYYUTh HATJISAIHOE MpECTaBICHUE 00 ATHX
MaTepuaiax, uX BHEITHEM BHJE, a TaKXKE O HEKOTOPBIX (PU3MYECCKHX CBONCTBAX.
3HaunTENbHBIC YYEeOHO-TIO3HABATEIHHBIC BO3MOXXHOCTH HWMEIOT  KOJUICKITUH,
M3rOTOBJICHHBIC CaMUMHU OOydJaromuMmucs. IIpeaMeTsl uisi TakuxX KOJUICKIIHH
coOMparoTCcs BO BPeMs SKCKYPCHIA U IPYTMX BHEYPOUHBIX 3aHSATHH.

Kosutekimuu MCcronb3yoTess TOJIBKO I O3HAKOMIICHHUS YYaIlluXCs C BHEIIHUM
BUJOM M (PU3HUYECKHMMH CBOWCTBAMHU HW3Y4aeMBIX BEIICCTB W MarepuayioB. [l
NPOBEICHUS XUMUYCCKUX OIBITOB KOJIJICKITUH MCTIOIb30BaTh HEIJIb3S.
XUMHYeCKHe PeaKTHBbI M MaTepHuabl. OOpalieHne CO MHOTMMH BEIIECTBAMU
TpeOyeT CTPOroro COOJIIOJICHHS TPaBUJI TEXHHKH 0€30MacHOCTH, OCOOCHHO TMpH
BBIMIOJTHCHUW  OINBITOB CaMHMH  ydalmuMucs. Bce HE0OXoJMMBIE  MEpbI
IIPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JIOKYMEHTAaX M MHCTPYKITUAX, a
TaK)Ke B MMOCOOUSX JUIS YUUTEIICH XHUMHUH.

Haubonee yacto ucnosib3yemble peakTUBBI U MaTEPHUAIIbI:

1) mpocThie BelecTBa - ME/b, HATPUH, KaIbIUi, aJIOMUHUN, MAarHUH, JKeJIe30,
IIUHK, cepa,

2) oxcunabl — meau (1), kaneuums, xenesa (1), maraus;

3) KHUCIJIOTHI - COJIsTHAs, CEpHAas, a30THAs;

4) OCHOBaHHWS - THUAPOKCHUJ HATPHsI, TUAPOKCH]I KaJbIHMs, THAPOKCHI Oapwus,
25%-HbIl BOJIHBIA PACTBOP aMMHAKA;

5) comu - xmopunasl Hatpus, meau (I1), sxenesa(lll); auTpaTsl kKamus, HaTpHS,
cepebpa; cynbharer meau(ll), sxenesa(ll), xeneza(lll), amromunnst, aMMOHHUS,
Kanusi, OpoMuUJ HATPUS;

6) opraHMYeCKHUE COCIMHCHHS - Kpaxmall, TJIMIUPHH, YKCYCHas KHCIIOTa,
METHUJIOBBIN OpaHXeBbIH, heHon]TanerH, JaKMycC.

Xumuyeckasi JiaboparopHasi mocyaa, anmapatbl M npuodopbl. XuMudeckas
MocyJia MOApa3AeisieTCs] Ha JIBE TPYIIBI: JJIsl BBIMIOJTHEHUS OIMBITOB YYAIIUMHUCS H
JIEMOHCTPAIIMOHHBIX OTIHITOB.

[IpuGopsl, ammapatbl W yCTAaHOBKH, WCIOJNb3yeMble Ha YpOKax XHMHH,
MO/IPA3NICTSAIOT HAa OCHOBE MPOTEKAIONIUX B HUX (PU3MUECKHX W XUMHUYECKHUX
MPOIIECCOB C Y4YaCTHUEM BEIIECTB, HAXOISIIMXCSA B Pa3HBIX arperarHbixX
COCTOSTHUSX:

1) npubopsl 11 pabOTHI C ra3aMH - MMOJyYCHHE, COOMpaHHe, OYMCTKA, CYIIKa,
TIOTJIONIEHUE Ta30B; PEAKIIUU MEXTYy MTOTOKAMU Ta30B;

2) anmapathl U TPHOOPHI SISl OMBITOB C JKUIKAMHU U TBEPJBIMHA BEIICCTBAMU -
MeperoHka, GUIbTPOBAHUE, KPUCTAIUIA3AIIUS; TPOBEACHUE PEAKIIUN MEXKITY
TBEP/BIM BEIIECTBOM U >KHJKOCTHIO, )KHJIKOCTBIO M JKUJKOCTHIO, TBEPIBIMU
BEIIECTBAMH.

Bue sTo#i knaccudukanuu HaXoAsATCA JIBE TPYNIbI y4eOHOM anmnapaTypbl:



). nnst u3ydeHusi TEOPETUUECKUX BOMPOCOB XUMHUU - WUTIOCTpAIUs 3aKOHA

COXpPAaHEHUS MacChl BEIIECTB, JEMOHCTpalUsl 3JIEKTPOIPOBOJHOCTH

pPacTBOPOB, JEMOHCTpAIUs JBUKEHUS HOHOB B JJIEKTPUUECKOM IOJE; IS

M3YUYEHUSI CKOPOCTH XUMHUYECKON PEaKIIMU U XUMUYECKOTO pPaBHOBECHS;

2). s WUTIOCTpaIlii XUMHUYECKUX OCHOB 3aBOJICKMX CIIOCOOOB MOJIYUYEHHS

HEKOTOPBIX BEIIECTB (CEPHON KUCIIOThI, aMMHAKa U T. I1.).
BcnomorartenbHyto polib UTparOT U3MEPUTENIbHBIE UM HarpeBaTeIbHbIE MPUOOPHI,
pa3IUYHbIE TPUCTIOCOOJICHUS 111 BBITIOJIHEHUS OTIBITOB.
Mopaeau. OO0beKTaMH MOJICIIUPOBAHMS B XUMHUU SIBJISIIOTCS aTOMBI, MOJICKYJIBI,
KPUCTAJIIBI, 3aBOJCKHE ammapaThl, a TakXKe TMPOUCXOASIIe Tmpoluecchl. B
PENoIaBaHUY XUMHUH UCIIOIB3YIOTCSI MOJIETTH KPUCTALTMYECKUX PEIIETOK aMasa,
rpaduta, cepbl, dochopa, okcuna yriaepoaa(lV), moma, xeinesa, Meau, MarHus.
HaGopsl Moeneit aToMoB AJ11 COCTaBICHUS IIAPOCTEPIKHEBBIX MOJENIEH MOJIEKYI
IPU U3YYEHUU OPTaHUYECKON XUMUMU.
Y4eOHble mocoOMsi Ha me4yaTHOW ocHoBe. B rmpoiecce o0OydyeHHs XUMUU
UCTIONIB3YIOTCSL  CJIeAyIolMe  TaONMIbl  MOCTOSHHOIO  AKCHOHHPOBAHMSL:
«lleppogmueckass cucrema xumudeckux d3neMeHTtoB . M. Menneneesay,
«Tabnuia pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUN U COJICH», «DNEKTPOXUMUUCCKUN
PAL HAIPSHKEHUN METAJLIOBY.
Jlinst  opraHu3aiuy  camMoOCTOSITEIBHOM  paboThl OOydYaromMXCSd Ha ypoKax
UCIIOJIB3YIOT pa3HOOOpa3Hble MUAAKTUYECKHE MaTepuaibl: TETPaad Ha MEeYaTHOU
OCHOBE, KAPTOUYKHU C 33IaHUSIMU Pa3HOM CTENEHU TPYJHOCTHU JJIsl U3YYEHHUSI HOBOTO
Marepuaia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUN yUaIIHXCS.
JKPAHHO-3BYKOBbIE CpeCcTBa 00y4eHHsl. DKPaHHO-3BYKOBBIE MOCOOUS JEISITCS
HAa Tpu OOJbIIME TPYNIbl: CTaTUYHBIC, KBa3WJWHAMUYHBIE W JUHAMHUYHBIE.
CTaTUYHBIMH SKPAaHHO-3BYKOBBIMU CPEICTBAMH OOYUYEHUS SIBISIOTCS TUA(DUIBMBI,
JMATIO3UTHUBHI (Caiiibl), €MMHUYHBIE TpaHCcHapaHTsl Aia rpadomnpoextopa. Cepun
TPaHCIAPAHTOB MO3BOJSIOT MMHTHUPOBATh IBUKEHUE MYTEM IOCIEA0BATEIBLHOTO
HAJOKEHHUS OJHOTO TpaHcHapaHTa Ha JApyrod. Takue cepuum OTHOCAT K
KBa3UAMHAMUYHBIM SKPAHHBIM TTOCOOUSIM.
JIMHAMUYHBIMA ~ SKPAHHO-3BYKOBBIMU  TOCOOMSIMU  SIBIIAIOTCS  TIPOU3BEICHUS
KruHeMatorpada: JOKyMEHTAIBHOTO, XPOHUKAJIBLHOTO, MYJIbTUILTUKAIIMOHHOTO. K
ATOW K€ TPYNIE OTHOCATCA OKPAHHO-3BYKOBBIE CpEACTBA OOyYCHHS, IS
MpeabIBICHUS HHPOPMAIIUK KOTOPHIX HEOOX0MMa KOMITbIOTEpHAs TEXHUKA.
Texunueckue cpeacrsa o0yuyenus. [Ipy KOMIUIEKCHOM HMCIIOJIB30BaHUU CPEACTB
oOydeHusI HEM30€KEH BOMPOC O BO3MOXKHOCTH 3aMEHBI OJTHOTO MOCOOHUS JIPYTHUM,
HaAIMpPUMEP IEMOHCTPAIIMOHHOTO UJTK J1a00paTOPHOTO OTbBITA €0 H300paKEeHNUEM Ha
skpane. Mudopmarus, comepramascs B SKpaHHOM MTOCOOWH, MPEACTABISIET COO0M
JUIIb OTPAXXEHHE PEaJTbHOr0 MHpA, U MOATOMY OHa JOJDKHA HUMETh ONOpY B
YyBCTBEHHOM ONBITe oOOydaronuxcs. B mpotuBHOM ciydae (GOpMHPYIOTCS
HernpaBwibHbIe U (popmanbHbie 3HaHUA. OcoOeHHO omacHO (HOpPMUpPOBAHHE MCKa-
EHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEJICTABICHUN, MMOCKOJIbKY 3KpPaHHOE
MPOCTPAHCTBO U BPEMs 3HAUUTENHHO OTIUYAIOTCS OT PEaIbHOr0 MPOCTPAHCTBA U
BpEMEHU. DKpaHHOE IOCOOME HE MOXKET 3aMEHHUTh COOOW pealibHbIi OOBEKT B
MpoIlecCe€ €ro TMO3HaHWUA BBUAY TOrO, YTO HE MOXKET OBbITh HMCTOYHUKOM
YyBCTBEHHOT'O OMbITa O CBOWCTBAX, CYLIECTBEHHBIX MPU U3YYECHUU XUMUHU: IIBETE,



3amaxe, KPUCTAJIMYECKOM CTPOEHUMU U T. A. B TO ke Bpems HpuU HaIU4UH Y
y4YaluXcsl AOCTaTOYHBIX YYBCTBEHHBIX 3HAHWU HAa HEKOTOPBIX ATamax o0ydyeHus
BOCIIPOU3BEACHUE XUMHUYECKOTO OIbITAa B 3KPAHHOM MOCOOMU MOXXET OBbITh OoJee
LeJIeCO00PA3HBIM, YEM €TI0 MOBTOPHASI IEMOHCTPALIMSL.

Ilnanupyembie pe3yibTaThl H3y4YeHHs YUeOHOI 0 mpeaMeTa.

B pe3ynbTaTte u3ydyeHus XuMuu Ha 0a30BOM YPOBHE YUEHUK JIOJKEH

3HATH/TIOHUMATD |

XUMUYECKYI0 CHUMBOJIMKY: 3HAaKd XUMHYECKUX DJIEMEHTOB, (HOpMyIIbI
XUMHUYECKUX BEUIECTB, YPABHEHUSI XUMUUYECKUX PEAKIINA;

BAKHEHIIINE XUMHYSCKHUE TTOHSATHS: BEIECTBO, XMMUUECKUM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsi M MOJIEKYJISIpHAasT MAacChbl, HOH,
aJUIOTPONHUSI, M30TOMbI, XUMHUYECKAsl CBSI3b, DICKTPOOTPUIATEIBHOCTD,
BAJICHTHOCTb, CTENE€Hb OKHUCICHMS, MOJIb, MOJISIpHas Macca, MOJSPHbIN
o0beM, BeEIIeCTBA MOJCKYJSIPHOTO ¥ HEMOJICKYJSIPHOTO  CTPOEHUS,
pacTBOPBI, MNEKTPOIUT U HEIJEKTPOJIUT, FJECKTPOJUTHUECKAS JUCCOLMAINS,
OKHUCIIMTE]Ib U BOCCTAHOBHUTEIb, OKHCICHHE UM BOCCTAHOBJICHHUE, TEIJIOBOM
3 ekt peakiuu, CKOPOCTb XMMHUYECKOM peaKIuu, KaTaju3, XUMUYECKOe
paBHOBECHE, YIJIEPOAHBIM CKeneT, (yHKIMOHAJIbHAS TPYIa, H30MEpHs,
TOMOJIOTHS;

OCHOBHBIC 3aKOHBbl XUMHHU:. COXPAHEHHS MacChl BEUIECTB, MOCTOSHCTBA
COCTaBa, NEPUOJIUYECCKUHN 3aKOH,;

OCHOBHBIC TE€OPUM XUMHH: XUMHYECKOW CBS3U, DJIECKTPOIUTHYECKOU
JTUCCOLMAIIAN, CTPOCHUSI OPraHUYECKUX COEIUHEHNM;

BLKHCUIIIME BEIIECTBA W MATEPUANIBl: OCHOBHBIE METAJUIBI W CILUIABBI;
CEepHas, COJIsiHAs, a30THAasT W YKCYCHAs KHUCJIOTHI; IIEJIOYH, aMMHAK,
MUHEpaJbHbIE YAOOpPEHUs, METaH, JTWICH, alleTUJICH, OCH30J, ATaHOJI,
KUPBI, MbIIa, TJIOKO3a, caxapo3a, KpaxMall, KierdaTka, OeJKH,
VMCKYCCTBEHHBIC U CHHTETUYECKUE BOJIOKHA, KAYYYKH, TJIaCTMACCHI;

yMeTb!

Ha3bIBATh. 3HAaKM XUMHUYECKUX DJIEMEHTOB, HW3Yy4YCHHBIE BEIIECTBA IO
CTPUBHAIIBHON» WU MEXKIYHAPOIHOW HOMEHKIIATYPE;

OIpeAeJIATh: BAJECHTHOCTh U CTEIEHb OKUCICHHUS XMMHUYECKUX DJIEMEHTOB,
TUIl XMMHUYECKOU CBA3U B COCIMHEHUSIX, 3aps] HMOHA, XapakTep Cpelbl B
BOJHBIX pPacTBOpax HEOPraHMYECKUX COCOUHEHUH, OKUCIUTEIb U
BOCCTAHOBUTEIIb, MPUHAJICKHOCTh BEIIECTB K PA3JWYHBIM KJlaccam
OPraHUYEeCKUX COCAUHECHUM;

XapaKTepPU30BaTh: DJIEMEHTHl MAJbIX NEPHUOJOB IO HUX IMOJOKEHHUI B
nepuoanueckoit cucreme J[.M.MeHnneneeBa; oOlne XUMHUYECKUE CBOWCTBA
METAJUIOB, HEMETAJJIOB, OCHOBHBIX  KIJIIACCOB  HEOPraHUYECKUX U
OPraHUYEeCKUX COCIUHEHHI; CTPOEHUE U XUMUYECKUE CBOMCTBA M3YYEHHBIX
OPraHUYECKUX COCAUHECHUN;

O00BSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS;
MPUPOAY XUMHUUYECKOW CBA3M (MOHHOM, KOBAJICHTHOH, META/UTMYECKOM),



3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKklUHMHU U MOJOKEHUS XHUMHYECKOTO
paBHOBECHUS OT Pa3IMYHBIX (PaKTOPOB;

® BBINOJIHATh XUMHUYECKUN 3KCHEPUMEHT IO PACMO3HABAHHUIO Ba)KHEHMILIKX
HEOPraHUYEeCKUX (KHCIOPOJ, BOJOPO, YIIEKUCIBINA Ia3, aMMHAK, PACTBOPbI
KHUCJIOT U LIEJI0YeH, XJIOpUI-, Cyab(dar -, KapOOHAT-UOHBI, MIOHBl AMMOHUS) U
OpraHUYECKUX BEILECTB;

® BBIYMCJIATH: MACCOBYIO JOJIO XHMHUYECKOrO J3JeMeHTa Mo (opmyne
COEIMHEHHS, MACCOBYIO [IOJII0 PAcTBOPEHHOIO BEUIECTBA B  PacTBOPE,
KOJIMYECTBO BEIECTBAa, O0BEM WJIM MacCy peareHTOB WIM NPOAYKTOB
peakuuu.

® MPOBOAUTH CAMOCTOSITENBHBIM MMOUCK XUMHUYECKOM HHPOpMaUuUu C
UCIIOJIb30BAaHUEM PA3IMYHBIX MUCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB MHTepHeTa); HCHOIB30BAThH
KOMIIBIOTEPHBIE TEXHOJIOTMM JiJIsi OO0pabOTKM W TepeAadyd XUMUYECKOU
uH(pOpPMAIIMK U €€ MPEACTABICHUS B pa3IMUHbIX (popmax;

® HCNOJb30BAaTh NPHOOpeTeHHbIe 3HAHWS W YMEHHMsl B NMPAKTHYECKOI
AeITeJIbHOCTH U MOBCEAHEBHOM KU3HU JJIS:

® OOBSICHEHHUS XUMHYECKUX SIBICHHUM, MPOUCXOIAIIUX B MPUPOJE, OBITY U Ha
IPOU3BO/ICTBE;

® ONpelesicHUsT BO3MOXKHOCTH TMPOTEKaHUS XUMHUYECKUX TMpEeBpallleHuid B
PA3JINYHBIX YCIOBUSX U OLIEHKHU UX MOCIIEICTBU;

® SKOJIOTMYECKH TPaMOTHOTO MTOBEJICHHS B OKPYKAIOLIEH Cpele;

® OLEHKM BJIUSHHUS XHMHYECKOTO 3arpsA3HEHHsS OKPYXaWIlIell cpeabl Ha
OpraHu3M YeJIOBEKa U JPYTU€ KUBbIE OPTAHU3MBI,

e (e3omacHOro oOpaileHus C TOPIOYUMU M TOKCHYHBIMHU BEIIECTBAMHU,
71a00paTOPHBIM 000PYI0BAHUEM;

® [IPUTOTOBJICHHS PACTBOPOB 3aJlaHHOM KOHIIEHTpAaIllMd B OBITY W Ha
IIPOU3BOJICTBE;

® KPUTHYCCKOW  OICHKH JOCTOBEPHOCTH  XUMHUYECKOW  HMHQpOpMaIuu,
NOCTYMAIOLIEN U3 Pa3HBIX UICTOYHHUKOB.

Pexomenayemas sureparypa.
1. JlutepaTtypa, ncnoJib3yemMasi yaurejieM

- OCHOGHas Tumepamypa
1. Tabpuensu O.C. Ilporpamma kypca xumuu qas  8-11  kjmaccos
obmreoOpaszoBaTenbHBIX yupexaeanii. — M.: JIpoda;

2. Tabpuensa O.C. Xumus: 8 xmacc : y4eOHHMK MJig 0O0IIE00pa3oBaTEIBHBIX
yapexaenuii. — M.: JIpoda.

- QONOJIHUMENbHAS TUmepamypa

1. T'abpuensu O.C. Mzyyaem xumuto B 8 kiI.: aumaktudeckue matepuansl / O.C.
lNabpuensn, T.B. Cmupnoa. — M.: bauk mitoc



2. XuMmus: 8 KJacc: KOHTPOJIbHbIE M MpoBepouHbie paboThl k yueOHuKy O.C.
labpuensna «Xumus. 8 xmace» / O.C. T'abpuensn, ILH. bepeskun, A.A.
VYmakosa u ap. — M. : Jlpoda;

3. T'abpuensu O.C., Bucko6oitnukoa H.IL., SlmrykoBa A.B. HactonbHas kHura
yuutens. Xumus. 8 kii.: Metoauueckoe nocodue. — M.: IIpoda;

4. T'abpuensan O.C., PynoB H.H., TonkynoB B.M. Xumuueckuii sKcriepuMeHT B
mkoJse. 8 kinacc. — M.: Jlpoda

5. Anxumuk (http://www.alhimik.ru/) - oguH U3 Jy4dIux cCalTOB PyCCKOSI3IYHOTO
XAMHYEeCKoro VIHTepHETa OpPHCHTHUPOBAHHBIA HA yYHATENIsl W yYCHHKA,
MpernoaaBaTess U CTy/ICHTA.

2. JlutepaTtypa, peKkoMeHayeMasi 1JIsl y4aluxcs.
- OCHOBHas 1umepamypa
lNa6bpuensn O.C. Xumus: 8 kmacc : y4eOHUK i1 0011€00pa30BaTENIbHBIX
yupexaenuit. — M.: JIpoda.
- 0ONONIHUMENbHASL TUmepamypa
1. Kypnan «Xumus B HIKOJIE;
2. Koutpen - Xumus mna Bcex (http:/kontren.narod.ru). - uHpOpManHOHHO-
00pa30BaTeIbHBINA CAUT AJIS TEX, KTO U3y4aeT XUMUIO, KTO €€ TPEeroIaeT, s BCeX
KTO UHTEPECYETCS] XUMUECH.
3. Anxumuk (http://www.alhimik.ru/) - oguH U3 Jy4dIIUX CAaUTOB PYCCKOSI3BITHOTO
xuMudeckoro VHTepHeTa OpPHUEHTHUPOBAHHBIA Ha yUMTENs M yYEHHKA,
NpernoaBaTes U CTyAeHTA.
4. DHIUKJIONEIUYECKHUM CIIOBaph IOHOTO XMMUKA

3. Meaunapecypchbl.
— CD «Heopranuueckass XuMHUsi», U31aTEIbCTBO «Y UUTEIIb
— CD «lIxona Kupunna u Medoaus», n31aTenbCTBO « Y UUTEIIbY
— Xwumus. IlpocBenienne «Heopranwmyeckas xumusi»,. 8 kiacc. (Ha 2-x
JIMCKaX)
— Xumus (8-11 kmacc). Buptyanbnas mabopatopusi (ydeOHOE IJIEKTPOHHOE
U3/1aHUE)
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