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Crynenb oOyueHus (ki1acc) OCHOBHOE oOuiee oOpa3zoBaHue, (8-9 knacc)
(HawanmpHOE 00IIEe, OCHOBHOE 00Iee 00pa3oBaHUE C YKa3aHHEM KJIaCCOB)

KoanuectBo yacos 136

Yuurens JIucosckas ['enena Bnagumuposna

PabGouass mporpamma paspaboTaHa Ha OCHOBE OIPUMEPHON OCHOBHOM
00pa30BaTEILHOM MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs 1O XHWMHH,
onoopena PenepaabHbIM YUeOHO-METOAUYECKUM  OObEAMHEHHE 1O OOIIEMY
oOpazoBannio npoTokos Nel/15 or 8.04. 2015r. m aBTOPCKOM NMpPOrpamMMbl Kypca
xuMun Uit 8-9 kmaccoB  0011e00pa3oBaTeNbHbIX  yupexaeHunii. Astop: H.
H. I'apa.- M.: IIpocBenienue,2013.-48¢




NOACHUTEJNIbHAA 3AINMUCKA

[aHHasa paboyasi nporpamma peanuayeTtcs B yuebHunkax onsi obueobpasoBaTenibHbIX
yupexaeHun astopos [. E. Pygautuca

n ¢. I denbamana «Xumus. 8 knace» n «Xnmus. 9 knaccr. Pabodasi nporpamma packpbiBaeT
coaepxaHue oby4eHmsa XumMmm

B 8—9 knaccax obieobpasoBartesbHbiX yupexgeHun. OHa paccuntaHa Ha 136 u B rog (24 B
Hegen). Paboyas nporpamma no XMmMumn cocTaBfieHa Ha OCHOBE;

# dyHgamMeHTanbHOro sapa coaepxaHus obliero ob6pa3oBaHus;

# TpeboBaHM K pe3ynbTaTaM OCBOEHMSI OCHOBHOW oGpa3oBaTernbHOM MNporpaMmbi
OCHOBHOro ob6wero obpa3oBaHusi, MNpeacTaBneHHbix B degepanbHOM rocyaapCTBEHHOM
obpasoBaTenbHOM cTaHgapTe obuwero o6pa3oBaHNsa BTOPOro NOKONEHUS;

# NpumepHoI NporpamMmbl OCHOBHOMO 06LLEro 06pa3oBaHNs MO XUMUUK;

# nporpaMMbl pa3BUTUS YHUBEPCATbHbIX Y4eOHbIX EACTBUN;
# nporpammbl JyXOBHO-HPABCTBEHHOIO Pa3BUTUSI U BOCMIUTAHWUS NINYHOCTM.

OfgHom n3 BaHeMWMX 3adad OCHOBHOro o6lLlero o0pasoBaHusi SIBMSIETCA MNOArOTOBKA
0o0yyvaloLLMXCa K 0CO3HAHHOMY U OTBETCTBEHHOMY BbIOOPY >KM3HEHHOro U NPodeCcCcMoHanbLHOro
nytn. OGyyatoumecss AOMKHbI HAay4YMTbCSl CaMOCTOATENBbHO CTaBUTb LiENu M onpeaensitb nNyTu
NX OOCTMPKEHUS, NCNOMb30BaTb NPUOOPETEHHbIN B LLKOSE OMbIT B pearibHOM XXU3HK1, 3a paMmKaMu
y4ebHoro npouecca.

XvMmns Kak y4ebHbIi npegmMeT BHOCUT CYLLEeCTBEHHbIWM BKMag B BOCNUTAHWE U pasBUTUE
obyyvaloLmxcs; OHa npu3BaHa BOOPYXXUTb UX OCHOBAMUM XUMWUYECKUX 3HAHWA, HEOBXOoOUMbIX
ANS NOBCEAHEBHOW >XWU3HW, 3anoXuTb yHOAAMEHT ANS AanbHenwero coBepLleHCTBOBAHUS
3TUX 3HAHUN.

M3yyeHne Xxnmum B OCHOBHOW LLUKOME HanpasneHo:
# Ha ocBOeHMe BaXXHEWULWMUX 3HAHUU 00 OCHOBHbIX MOHATUAX

N 3aKOHaX XMMUWN, XUMUYECKON CUMBOSINKE;

# Ha oBnageHue yMeHUAMU HabnwgaTb XUMUYECKUE SIBNEHMS, NMPOBOAUTb XUMWYECKUN
9KCMEPUMEHT, NPOU3BOAUTL PaCYETbl HA OCHOBE XMMWYECKUX (POPMyn BELLECTB U ypaBHEHWUN
XUMUYECKNX peaKkuuni;

# Ha pa3BuUTMe NO3HaBaTENbHbIX MHTEPECOB W WHTENseKTyanbHbIX CrocoGHOCTEl B
npouecce NpoBeaeHUs XMMUYECKOro 3KCNepuMeHTa, CaMOCTOSTENTbHOrO NpuobpeTeHns 3HaHWI
B COOTBETCTBUM C BO3HUKAIOLLIMMUN KU3HEHHBIMW NOTPEGHOCTAMY;

# Ha BOCMUTAHME OTHOLLUEHWS K XUMWUM KaK K OOHOMY M3 (pyHOAMEHTamnbHbIX KOMMNOHEHTOB
€CTeCTBO3HaHUA 1 arieMeHTy obLLeYenoBeyeckon KynbTypbl;

# Ha npuMeHeHne noJNy4YeHHbIX 3HaHUN K" YMeHI/Iﬁ ansa 6e3onacHoOro MCMnonb3oBaHUs
BewecTs M MaTtepuanos B 6bITy, CenbCKOM XO035INCTBE U Ha npoun3BoacTBe, pelleHnd
npakTn4ecknx 3agad



B MOBCEOHEBHOWN XWU3HW, NpeaynpexaeHns SBNeHnn, HaHOCALMX BPed 3[0POBbI0 YenoBeka U
OKpYy>KaloLLen cpeae.

OBLAA XAPAKTEPUCTUKA YHEBHOI'O NMPEAMETA

B coamepxaHuM [aHHOTO Kypca MpedcTaBfieHbl OCHOBOMoOnarawwye TeopeTuyeckme
cBedeHUs Mo XMMUW, BKMOYaloLLIMe M3yYeHne cocTaBa M CTPOEHMS BELLEeCTB, 3aBUCUMOCTM UX
CBOWCTB OT CTPOEHWS, UCcriefoBaHne 3aKOHOMEPHOCTEN XMMUYECKMX MpeBpalleHuidi U nyTen
ynpaBneHuss UMY B LIeNsX NoNyYeHus: BeLLeCTB, MaTepnanos, SHepruu.

CoaepxaHne yyebHOro npegmeTa BKNOYAET CBEAEHUSI O HEOPraHUYeCKUX BeLLecTBax, UX
CTPOEHUN 1N CBOMCTBAX, a TakKKe XMMUYECKUX npoLeccax, NpoTeKaLmnX B OKpyKatowem Mupe.
Hanbonee crnoxHble anemeHTbl PyHOaMeHTaNbHOIO siapa coaepXaHus obuero obpasoBaHms
No XUMWW, Takue, Kak OCHOBbl OPraHNMYeCcKOW W MPOMbILLNIEHHON XMMUW, MNEPEHECEHbI B
nporpammy cpegHewn (nonHown) obLeobpasoBaTenbHON LLKOSbI.

TeopeTnyecKkylo OCHOBY W3YyYEHUA HEOpPraHM4eCckon XuMMUM  COCTaBNSeT aTOMHO-
MOMEKYNApHOe yyeHue, nepuoanyeckmin 3akoH . V. Mengeneesa c KpaTKMMU CBEAEHNAMU O
CTPOEHUN aTOMOB, BMAAX XUMUYECKOM CBA3WN, 3aKOHOMEPHOCTSX MNPOTEKaHUS XUMWUYECKMX
peakumn.

B u3yyeHun kypca 3HauuTenbHasi pofib  OTBOAMTCSH  XMMWYECKOMY  SKCTIEPUMEHTY:
NPOBEeAEHUNIO NPaKTUYECKUX U NTabopaTopHbIX paboT

MW OMMUCaHMIO WX pe3ynbTaToB; COOMIOAEHMIO HOPM W MNpaBUN MOBEAEHUS B XUMWUYECKUX
nabopaTtopusx.

B kayecTBe LIEHHOCTHbLIX OPUEHTUPOB XUMWUYECKOrO 0Opa3oBaHWUsi BbICTYNalOT OOBLEKTHI,
n3yyaemble B Kypce XuUMWUM, K KOTOpbIM Yy obyvarowmxcs ¢opMupyeTcss LIeHHOCTHOe
oTHoLleHue. Mpu 3TOM BeayLLyld porb UrpatoT no3HaBaTernbHble LEHHOCTU, TaK Kak AaHHbIN
y4eOHbI MpeaMeT BXOAWUT B rpynny MNpPeaMeTOB MO3HaBaTeNbHOrO UMKNa, rnaBHas Uenb
KOTOPbIX 3aKNtoYaeTCcs B U3y4eHUN Npupoabi.

OCHOBy rno3HasamersibHbIX UeHHOcmel COCTaBnsAlT Hay4Hbl€ 3HaHWA, Hay4dHble MeEeTOAbl

nosHaHus. lNosHaBaTenbHble LLEHHOCTHbIE opueHTauun, CbOpMI/IpyeMble B npouecce n3y4vyeHuA
XUMUKN, NpoABNAKTCA B NPU3HAHUN!

# LEeHHOCTN Hay4yHOro 3HaHuA, ero I'IpaKTI/I‘-IeCKOVI 3HA4YMMOCTH,

OOCTOBEPHOCTMU;

# LUEHHOCTU XMMNYECKNX METOL0B UCCIEA0BAHUSI XXMBOW N HEXMBOM NpUpOabI.
PasButre nosHaBaTenbHbIX LLEHHOCTHBIX OPUEHTALMI COAEPKaHNS Kypca XMMUM NO3BONSeET
chopMMpoBaTh:

# yBaXXUTEJIbHOE OTHOLLUEHUE K co3naartenbHou, TBOp‘-IeCKOI;I AeATEeNnbHOCTH;

# NOHMMaHue HeobxoaNUMOCTUN 300POBOro 0bpasa XKU3Hu;



# noTpeBHOCTL B 6€3YCNOBHOM BbINOMHEHMM NpaBu 6€30MacHOro UCMonb3oBaHNs BELLECTB
B NMOBCEAHEBHOM XWU3HW;

# cosHaTenbHbI BbIGOp ByayLLel NpodeccnoHanbHom AeaTenbHOCTY.
Kypc xumum obnagaet BO3MOXHOCTAMM AN (pOpMUMPOBAHUS  KOMMYHUKamuUHbIX
UeHHocmedld, OCHOBY KOTOPbIX COCTaBfsOT npouecc OoOweHnsa, rpamMoTHast peub.

KoMMyHUKaTVBHbIE LIEHHOCTHbIE OPUEHTALMMN Kypca CMOCOOCTBYHOT:

# npasuiibHOMY MCNONb30BaHUIO XUMNYECKON TEPMUHONOINN

N CUMBOJIUKNA,

# Pa3BUTUIO I'IOTpGGHOCTI/I BeCTu aunanor, BbiCnywnMBaTtb MHEHWE OMNMNOHEHTAa, y4aCcTBOBaTb B
AONCKYCCUN;

# pPasBUTUO YMEeHUA



MECTO KYPCA XUMUUN B YYEBHOM TMJNAHE

OcoB€eHHOCTb Kypca XUMWM COCTOUT B TOM, YTO AN €r0 OCBOEHMUS LUKONbHUKM [OOMKHbI
obnagaTe He TONbKO oOnpefenéHHblM 3anacoMm npeaBapuTeNibHbIX eCTEeCTBEHHOHAYYHbIX
3HaHWA, HO W [OCTAaTOYHO XOPOLLUO Pas3BUTbIM abGCTPaKTHbIM MbllNeHneM. JTO sBNsSieTCs
rMaBHOW NMPUYMHONM TOTO, YTO B y4eBHOM MfaHe 3TOT NpeaMeT MOsIBNSieTCst NocneaHum B pagy
€CTECTBEHHOHAYYHbIX AUCLMMITUH.

B yyeGHOM nnaHe Ha M3y4YyeHMe XMMUM B OCHOBHOW LUKOMNEe oTBoAMTCSA 2 ydebHbIX 4aca B
Heaento B TedeHne AByx net — B 8 n 9 knaccax; Bcero 136 y4ebHbIx 3aHATUA.

PacnpeneneHvne BpemeHn no Temam nporpaMmmbl 4aHO OPUEHTUMPOBOYHO. YUUTENb MOXET
M3MEHATb ero B npegenax rogoBo CyMMmbl YacoB. Ecnn B 9 knacce He mM3yyarTcs OCHOBBI
opraHumyeckon xumun (pasgen 3), To OTBEAEHHbIE Ha HEro 4yachl yuuTesnb pacnpegensieTr no
BCEMY Kypcy 9 knacca.

1. Inanupyemoie pe3yibmamul 0C60EHUA YUEOHO20 npeomema
«Xumusar.

N3ydeHne XMMUM B OCHOBHOM IIKOJIE JJAET BO3MOKHOCTh JOCTHYb CJIETYIOIINX
pe3yJIbTaTOB B HAIIPABJICHUH JUYHOCTHOIO PA3BUTHSL:

1. BOCIIUTAHUE POCCUMCKOMN IPaKJaHCKOM MACHTUYHOCTHU: NaTPUOTU3MA,
M00BUM U yBakeHH0 K OTedecTBYy, YyBCTBa TOPJOCTH 3a CBOK Poauny, 3a
POCCUHCKYI0 XUMUYECKYIO HAYKY;

2. dbopMHpOBaHUE LIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOW MPAKTUKH, a TaKKe
COIIMATILHOMY, KYJIBTYPHOMY, SI3BIKOBOMY UM JyXOBHOMY MHOT000Opa3uio
COBPEMEHHOT'0 MUDA;

3. dbopMHpoBaHrE OTBETCTBEHHOTO OTHOIIEHUS K YYCHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPa3BUTHIO W CaMOOOpA30BaHHIO HAa OCHOBE MOTHBAIIUU K
OOy4eHHIO W TIO3HAHUIO, BBIOOPY TPOPHUIBHOTO 00pa3oBaHUS HAa OCHOBE
uH(OpMAIIUU O CYIIECTBYIONIUX MpOoQeccusix W JHUYHBIX MNpodhecCHOHATBHBIX
MPEANOYTEHU, OCO3HAHHOMY IOCTPOSHUI0 WHAMBUAYAIHLHON 00pa3oBaTEIbHON
TPAEKTOPUHU C YUETOM YCTOMUYMBBIX TO3HABATEIBHBIX HHTEPECOB;

4, dbopmupoBaHue KOMMYHUKAaTHUBHOMN KOMIIETEHTHOCTH B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-HCCIIEA0BATEIHCKOM,
TBOPYECKOU U IPYTUX BUAAX JEATECIbHOCTH;

S. dbopMHpoBaHWEe TOHUMAaHUS IIEHHOCTH 3J0pPOBOrO MU 0O€30MacHOro
oOpaza KW3HHU; YCBOCHHE TMPaBWI HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B YPE3BBIYANHBIX CHUTYAIUSX, YTPOXKAIOIIUX >KU3HH U
30POBBIO JIFOJIEH;



6. (opMUpOBaHNE NO3HABATEIbHON M HMH()OPMALMOHHOW KYJBTYpHI, B
TOM YHCJI€ PA3BUTHE HABBIKOB CAMOCTOSITEILHOM PabOThI ¢ y4eOHBIMU TTOCOOUSIMH,
KHUTAMH, JOCTYNHBIMH HWHCTPYMEHTAMHM UM  TEXHUYECKUMHU CpPEACTBAMHU
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

7. dbopMUpOBaHHE OCHOB JKOJIOTUYECKOTO CO3HAHUS Ha OCHOBE
OpU3HAHHUS [EHHOCTHM >KU3HU BO BCeX €€ NPOSBICHUSIX H HEOOXOIMMOCTHU
OTBETCTBEHHOTO0, OEPEKHOTO OTHOILIEHUS K OKPY>KAIOIIEH cpeie;

8. pPa3BUTHE TOTOBHOCTHM K pEIICHUIO TBOPYECKHMX 3a4ad, yMEHUs
HaXOAUTh aJ€KBATHBIE CIIOCOOBI MMOBEACHUS U B3aUMOJICHCTBUS C MapTHEPAMU BO
BpeMsi  y4eOHOM M BHEY4eOHOI IeATENbHOCTH, CIIOCOOHOCTH  OILICHHUBATH
npoOJIEMHBbIE CUTyallUM U ONEpPAaTUBHO MPUHUMATh OTBETCTBEHHBIC PELICHUS B
pa3IMYHBIX  NPOAYKTUBHBIX  BHAAX  JEATEIBHOCTH  (ydeOHas  IMOUCKOBO-
MICCIIeIOBATEINIbCKAs, KITyOHAs!, TPOSKTHAsS, KPYKKOBAS U T. II. )

MeTanpeaMeTHBIMU PE3YIIBTATAMU OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHON MPOTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs SIBIISIOTCS:

1. OBJIAJICHUE HABBIKAMHM CAMOCTOSITEJIBHOIO TNPHUOOPETEHHUS] HOBBIX
3HAHWI, OpraHu3alMd  y4yeOHOM  JEeATETbHOCTH, IIOMCKa  CpEICTB €€
OCYUIECTBJICHUS;

2. YMEHUE I[UJIAHUPOBATh IYTH JIOCTHOKEHUS LEJed Ha OCHOBE
CaMOCTOATENILHOTO aHaldW3a YCIOBUW W CPEACTB MX JOCTHXKEHHSI, BBIICIATH
aJIbTepHATUBHbIE  CIIOCOOBI  JOCTMKEHMsI LEeIM U BblOMpaTh  HaumboJjee
3¢ (eKTUBHBIN CIOCO0, OCYIIECTBIATH IO3HABATEIbHYIO PEQIIEKCHIO B OTHOILIEHUU
NEHCTBUI 10 pelIeHI0 Y4eOHbIX U TI03HABATEIbHBIX 3a/1au.

3. YMEHHME [OHUMAaTh MpoOJeMYy, CTaBUTh BOIPOCHL, BBIJIBUIaTh
TUIIOTE3Y, AaBaTh ONPE/CIICHNE MOHATUAM, KJIacCu(ULIUPOBATh, CTPYKTYPUPOBATh
MaTepuai, IPOBOAUTH SKCIEPUMEHTHI, apTYMEHTUPOBATH COOCTBEHHYIO MO3UIIHIO,
(GOopMyIMPOBATH BHIBOJIBI M 3aKIIOUEHUS;

4, YMEHUE COOTHOCHUTH CBOM JIEHCTBUS C IUNITAHUPYEMBIMU PE3yJIbTaTaMU,
OCYUIECTBJISITh KOHTPOJb CBOEH JIESATEIbBHOCTH B MPOIECCe JOCTHXKEHHS
pe3ynbTara, OnpeaeisaTh CocoObl NEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBHUM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS
CUTyaluen;

S. dbopMHpoBaHHE W pa3BUTHE  KOMIETEHTHOCTH B  00JacTH
UCIIOJIb30BaHUSI MHCTPYMEHTOB U TEXHUYECKHX CPEICTB HMH(POPMAIIMOHHBIX
TEXHOJIOTUH (KOMITBIOTEPOB 151 IIPOIPAMMHOT'0O obecrieueHus) KakK
WHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHSI KOMMYHHUKATHUBHBIX M I103HABATEIbHBIX
YHHUBEPCaJIbHBIX YUEOHBIX ACHCTBUIA;

6. YMEHHME CO3/aBaTh, MNPUMEHATH U NPeoOpa3oOBbIBATh 3HAKU U
CHUMBOJIbI, MOJIETI M CXEMBI JJIs PEelIeHUs] Y4eOHbIX U O3HABaTEIbHBIX 3a/1a4;
7. yMEHUE WU3BJEKaTb HMHPOPMALMIO W3 PA3IUYHBIX HCTOYHHKOB

(BKJIFOYAsi cpelcTBa MaccoBOM  HWHGOpPMAllUM, KOMITAKT-IUCKH  Y4eOHOro
Ha3HaueHus, pecypchl HWMHTepHeTa), CBOOOJAHO TOJIb30BATHCS CIPABOYHOMU
JUTEPATYPOid, B TOM YHKCIE U Ha BJIEKTPOHHBIX HOCUTENSIX, COOMIOAATh HOPMBI
MH(OPMAIMOHHON N30UPATENbHOCTH, ITUKU;



8.  yMEHHME Ha NpPAKTHKE II0Jb30BAaThCS OCHOBHBIMHU JIOTUYECKUMHU
npUeMaMy, METOJIaMU HaOIOJEHUS, MOJCIUPOBAHUS, OOBACHEHUS, DPELICHUS
npo6JieM, IPOTHO3UPOBAHUS U JP.;

9.  yMeHHe OpraHu3OBHIBaTH CBOIO KH3Hb B COOTBETCTBHH C
NOPEICTaBICHUSAMU O 3J0pPOBOM oOOpa3e JKU3HH, IMpaBaXx U O00SM3aHHOCTAX
rpaXAaHUHA, IICHHOCTSAX OBITHSA, KYJIBTYPbI H COIIMAIbHOTO B3aUMOICHCTBUS;

10. ymeHue BBHINOJHATH MO3HABATEIbHBIC U MPAKTUYECCKUE 3aJaHHsI, B TOM
YU CIIe IPOEKTHBIE;

11. yMmMeHue caMOCTOATEIBHO M AaPryMEHTHPOBAHO OLICHUBATh CBOM
JNEUCTBUSL M JEHCTBUS  OJHOKJIACCHUKOB, COJAEpXKAaTeIbHO  OOOCHOBBIBas
IPAaBWJIBHOCTh WM OIIMOOYHOCTh pe3yibTara U crocoda JEHCTBUS, aJ€KBATHO
OLICHUBAaTh  OOBEKTUBHYIO TPYJHOCTb Kak Mepy (DaKTHUECKOro WM
IPEIOoJIaraéMOr0 Pacxojla pPEeCypcoB Ha peElIeHHE 3aJaud, a TaKXe CBOHU
BO3MOXKHOCTH B IOCTHXKEHUH IIETTH OMPEICTICHHON CII0KHOCTH;

12. ymenue pabotate B Tpymnmne — OSPPEKTUBHO COTPYAHHYATH H
B3aMMOJICHICTBOBATh Ha OCHOBE KOOPAMHALIMKA PA3IUYHBIX TO3UIUNA TIPHU
BBIPa0OTKE OOINEro pemieHUus] B COBMECTHOM JAESITEIbHOCTH; CIyIIaTh MapTHepa,
dbopMynTupoBaTh U APryMEHTHPOBATH CBOE MHEHHE, KOPPEKTHO OTCTaMBATh CBOIO
MO3UIMIO M KOOPJIMHUPOBATH €€ C MO3UIUU MapTHEPOB, B TOM YHCIIE B CHTYaI[HH
CTOJIKHOBEHHSI HMHTEPECOB; MPOIYKTUBHO pa3peniaTh KOHPIUKTH Ha OCHOBE y4yeTa
MHTEPECOB U MO3UIMNA BCEX €ro yYaCTHUKOB, ITOMCKA M OLIEHKHU aJbTEPHATUBHBIX
CHI0CO00B pa3pelIeHUs] KOH(IIUKTOB.

IIpenmerHbiMu  pe3yJbTaTamMu ocBoeHUs  OCHOBHON  00pa3oBaTesbHOM
IPOrpaMMbl OCHOBHOT'O OOLIETO 00pa30BaHuUs SBISIOTCA:

1. dbopMupoBanue NepBOHAYAIbHBIX CUCTEMAaTU3UPOBAHHbIX
IPEJICTaBICHUNA O BEIECTBaX, MX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUHU;
OBIIJICHHUE MTOHATHITHBIM almmapaToM U CUMBOJIIMYECKUM SI3bIKOM XUMUH;

2. OCO3HaHUE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak
o07MacTd  COBPEMEHHOTO  €CTECTBO3HAHMS,  XHMHUYECKHMX  TpEBpaIleHUi
OpPraHUYECKUX W HEOPTaHMYECKHUX BEIIECTB KaK OCHOBHI MHOTHX SIBIICHUH KUBOW U
HEXMBOW TPUPOJBI, YIIyOJIeHWe TPEJCTaBICHUH O MaTepUalbHOM EIWHCTBE
MUpa;

3. OBJIaJICHUE OCHOBAMU XHUMHUYECKONW TPaMOTHOCTU: CHOCOOHOCTHIO
aHaJIM3UPOBaTh U OOBEKTUBHO OIICHMBATh XU3HEHHBIE CUTYallUU, CBSI3aHHBIE C
XUMHEH, HaBbIKaMH 0€30MacHOro OOpalleHHs! ¢ BEIEeCTBaMH, UCIIOJIb3YEMbIMHU B
MOBCEIHEBHOM XU3HU; YMEHUEM aHaJIM3UPOBaTh M IUIAHUPOBATH 3KOJIOTUYECKU
Oe30macHoe MOBEACHHE B LIESIX COepeKEeHUsI 310POBbs U OKPYKAIOIIEH CpeIbl;

4. dbopMupOBaHHE YMEHUW YCTaHABIMBATh CBSI3U MEXIY peEabHO
HAOJF0JaeMbIMA XUMHUYECKUMH SIBICHUSAMU U MPOLIECCAMH, MPOUCXOIAIIUMHU B
MUKPOMHpPE, OOBICHITh NPUYMHBI MHOTO0Opa3wsi BEIIEeCTB, 3aBHUCUMOCTh WX
CBOMCTB OT COCTaBa M CTPOCHMsI, a TAK)KE 3aBUCUMOCTh TPUMEHEHUS BEIIECTB OT
HUX CBOMCTB,;

5. PUOOpPETEHMS OTBITA UCIIOJIB30BAHUS PA3NIUYHBIX METOJIOB H3yUEHUS
BEIECTB; HAOMIOACHMS 3a WX MPEBpPALICHUSIMH TPU TPOBEIACHUH HECIOKHBIX



XUMHUYCCKUX IKCIICPUMCHTOB C MCIIOJIb30BAHUCM na6opaTopHoro 060py,Z[0BaHI/I}I u

npuOOpOB;

6.  yMeHHe OKa3bIBaTh MEPBYIO TMOMOIIb MPH OTPABICHUSNX, OXKOTAX H
JIPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JTAOOPaTOPHBIM 000PYI0BaHUEM;

7. OBIIAJICHHE TMpHeMaMH paboTel ¢ uHPOpMAIUEH XHUMUYECKOTO

COJepKaHusl, TPEJCTaBICHHON B pa3Hou popme (B BHIe TekcTa, GopMyl,
rpadukoB, TAOIUYHBIX JaHHBIX, CXeM, (poTorpaduii u ap.)

8.  cozmanue OCHOBBHI Jsi (pOpMUPOBAaHUS MHTEpeca K PACIIMPEHUI0 U
yIIIyOJICHUIO XUMUYECKUX 3HAHUH M BHIOOpAa XMMHUU KaK MPOQMIBHOTO MpeaMeTa
Opy TepexoJie Ha CTyNeHb cpenHero (MOJHOro) oOmiero oOpa3oBaHHs, a B
JanbHEeHIeM U B KadecTBe cephl CBOE MPO(HECCHOHAIBHON AEITEeIbHOCTH;

9.  ¢QopmupoBaHHE TpEACTABICHUN O 3HAYCHUU XMMUYECKOW HAyKH B
pEIICHNH  COBPEMEHHBIX  OSKOJIOTMYECKMX TpolieM, B TOM YHCIE B
PEIOTBPAIICHIH TEXHOTCHHBIX U IKOJIOTUYECKUX KaTacTpod.

2. Cooeporcanue yueonozo npeomema «Xumusn)

8 kuacc.

Pasgenr 1. OcHoBHbIe TMOHATHS XUMHH (YpPOBeHb ATOMHO-
MOJIEKYJISIPHBIX MPeICTABJICHHU )

IIpenmer xumuu. XuMHs Kak 4acThb €CTECTBO3HaHUA. BemecrBa u ux
ceorctBa. Yucrele BemecrBa M cMecd. Meroabsl IIO3HAHUSA B XUMHHU:
HaOmoeHue, skcnepuMeHT. [lpuemMsl Oe3omacHo paboThl ¢ 00OpYyIOBAaHUEM U
BemecTBaMu. CTpOeHUE TUIAMEHH.

Yucteie BemiectBa U cMecu. CrocoObl OYMCTKU BELIECTB: OTCTaUBaHHE,
(¢uIbTpOBaHME, BBIMAPUBAHKME, KPUCTALTM3ALMS, AUCTHWLIAUUA. Dusnueckue u
XUMHYECKHUE SBJICHUSA. XUMHUECKHE peakuuu. [[pu3Haky XUMUYECKUX PEAKIIUN U
YCJIOBUSI BOSHUKHOBEHHS U TEUEHUSI XUMUYECKUX PEAKLIAMN.

ATOMBI, MOJEKyJbl M MWOHBL. BemecrBa MOJEKYyISIPHOTO H
HEMOJIEKYJIIPHOTO cTpoeHus. Kpucramnmyeckue u amop(dHble BEIIECTBa.
Kpucramnmnueckue pemerku: MOHHAs, aTOMHas M MoJeKyisipHas. [Ipocteie u
CJIOKHBIE BEIIECTBA. XMUMHUYECKUN AJIEMEHT. MeTaiibl 1 HeMETaJIbl. ATOMHAs
eauHuna Maccel. OTHOcWTEnbHAs aroMHas Macca. SI3bIK XMMHH. 3HaKU
XUMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA. XHMHYECKHUE
dopmynel.  OTHOCUTENbHAs  MOJEKYJsipHas Macca. KauecTBeHHBI U
KOJIMYECTBEHHBIA COCTaB BEIECTBA. BBIUMCICHUS MO XUMHUYECKUM (OopMyJiaM.
MaccoBas 10J11 XUMHYECKOTO 3JIEMEHTA B CIIO)KHOM BEILIECTBE.

BajleHTHOCTP XMMHMUYECKMX 3JeMeHTOB. OmpeleneHue BaJeHTHOCTH
3JIEMEHTOB 10 ¢dopmysiaM OWHAPHBIX coenuHeHU. COCTaBJICHUE XUMHUUYECKUX
dbopmys1 OMHAPHBIX COCTUHEHUH IO BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIPDHOE YYEHHE. 3aKOH COXPAHEHUS MAacChl BEIIECTB.
Kuzup u pesrensHOocTh M.B. JIoMOHOCOBa. XMMHUYECKHE ypaBHEHUA. THIIbI
XAMUYECKUX PEAKIIHAM.



Kucnopon. Haxoxaenue B npupoje. [lomydenue kuciaopona B 1abopatopuu
U TMPOMBINIUIEHHOCTH. DuU3MYeCKhe M XUMHUYECKHE CBOMCTBAa KHUCIOPOJA.
l'openne. Oxcunpl. Ilpumenenue kucnopoaa. KpyroBopoT kwuciopona B
npupone. O30H, ajutoTponusa Kuciaopoaa. Bo3gyx u ero cocraB. 3ammura
aTMOC(EpPHOTO BO3AyXa OT 3arps3HCHHM.

Bomopon. Haxoxnenne B mpupoze. [lomydenrne Bomoposaa B 1abopatopun
MPOMBIIIIICHHOCTH. DU3NYecKue u XUMUYECKHUE CBOMCTBAa BoAopoaa. Bomopon —
BOCCTaHOBUTENb. Mepbl 6e30macHOCTH Tpu padboTe ¢ BomopoaoM. [Ipumenenue
BOJOpPOJA.

Bopa. Meroasl onpeneneHust coctaBa BOAbl — aHAIU3 U CUHTE3. PU3NYECKHE
cBoiicTBa Bojabl. Boma B mpupone M crnocoObl €€ OYMCTKU. Alpaiusi BOJBIL.
XuMHYeCcKne CBOMCTBA BOAbl. [IpumeHenue Boasl. Boma — pacTtBOpuUTEINb.
PactBopuMoOCTSh BeliecTB B BoJe. MaccoBasi 10J1s1 paCTBOPEHHOIO BELIECTBA.

KonnuectBenuble otHOmeHuss B xumuu. KommuectBo BemiectBa. Molib.
Monsipnass Macca. 3akoH ABoraapo. Mossipablii 00beM Tra30oB. OTHOCUTENIbHAS
IJIOTHOCTH Ta30B. OOBEMHbBIE OTHOIICHUS Ta30B MPU XUMHUUECKUX PEAKITUSIX.

Baxueiimme Kiaccel HEOpPraHWYECKHX coeauHeHuid. OKCHAbI: COCTaB,
kinaccuduxanus. OCHOBHBIE W KUCIOTHBIE OKCHABL. HoMeHKiaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA, MTOJYYCHNUE U IPUMEHEHNUE OKCUJIOB.

I'unpoxcuapl. Knaccudukanus rugpokcuaoB. OcHoBanus. Coctas. 1llenoun
U HepacTBOpUMbIE OCHOBaHMs. HomenknaTypa. Pu3MUeCcKHe U XHUMHUYECKHE
CBOMCTBA OCHOBaHuW. Peakuus nHeurtpamusaumu. [loyyeHne U IpUMEHEHHE
OCHOBaHMM. AM(OTEpPHBIE OKCHUIBI U TUIPOKCHUIBI.

Kucnotel. CoctaB. Krnaccudukanusa. Homenknarypa. @Pusnueckue u
XMMHUYECKUE CBOMCTBA KUCJIOT. BBITECHUTEIBHBIN Psii METAILIIOB.

Comu. CocraB. Knaccudukanusa. Homenkinarypa. ®dusmdeckue CBOWCTBa
cosieil. PacTBopuMoOCTh cojiell B Boje. XUMHUYECKUE CBOMCTBA cojieid. CrocoOs
noxy4deHus coser. [Ipumenenne conen.

'eneTnyeckass CBsI3b  MEXKAY OCHOBHBIMHM KJacCaMHU HEOPTaHUYECKUX
COCIMHECHUM.

JeMmoHcTpanuu. O3HakoMJieHHEe C oOpa3laMH MPOCTBIX M CIIOXKHBIX
BEIIIECTB.

[Tonyuenne u coOWpaHHE KHCIOPOJA METOJAOM BBITECHEHHUSI BO3JyXa U
BOAbL. Konnekyus Heghmu, KameHHO20 yeisa u npoOyKmos ux nepepadomxu.

[Tonyuenne Bomopona B ammapare Kuma, mpoBepka BOAOpPOJA HA YHUCTOTY,
ropeHue BoJ0po/ia, coOupaHue BOJAOPOIa METOJOM BHITECHEHHS BO3/IyXa H BOJIBI.

3HAaKOMCTBO C OOpa3laMu OKCHUJOB, KHUCIOT, OCHOBAaHWUWA W COJIEH.
HeunTpanusanus ménoun KUCIOTONW B IPUCYTCTBUUA HHAMKATOPA.

JlabopaTopHbie  ombIThbl. PaccMOTpeHHE  BEIIECTB  C  Pa3JIMYHBIMU
busnueckumu cBoiicTBaMu. Pasznenenue cmecu ¢ moMmouipio MarHuta. IIpumepsr
bU3MYeCKNX W XMUMHUYECKHX SIBJIICHHM. Peakuuu, WIUTIOCTpUPYIOLIME OCHOBHBIC
NPU3HAKH XapaKTePHBIX peakiuii. Pa3oxxenue ocHoBHOro kapOonata memu (I1).
Peakius 3aMelieHUs] MEU KEJIE30M.

O3HakoMJIeHHE ¢ 00pa3liaMu OKCHIOB.

B3aumopeiicteue Bogopoaa ¢ okcuaom meau ().



OnbIThI, MOATBEPKIAOIINE XUMUYECKHE CBOMCTBA KUCIOT, OCHOBAaHU M.
IIpakTH4yeckue padoTbl
1.ITpaBuna TeXHUKH O0€30MMACHOCTH IPU pabOTEe B XUMUYECKOM KaOHUHETE.
2.03HaKOMJICHUE C JIA0OPATOPHBIM 000PYIOBAHUEM.
3.0uncTKa 3arpsA3HEHHON MOBAPEHHON COJIH.
4 IlomyyeHure U CBOMCTBA KHCIOPOJA
5.I1onydyenue BOOpO/ia U U3yUYEHHUE €r0 CBOWCTB.
6.IIpurotoBieHre pacTBOPOB COJICH C ONpeeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BEUIECTBA.
7.Pemienne sKcrepUMEHTaNbHBIX 3amad  1no TeMe «OCHOBHBIE  KIIACChI
HEOPTaHUYECKUX COEIUHEHUI.
PacuerHble 3a1a4un:
1.BblunciieHre OTHOCUTEIBHOM MOJIEKYJSIPHOM Macchl BellecTBa 1Mo ¢Gopmyiie.
3. VYcraHoBIeHHWE TMpOCTeHmIe ¢GOpMysasl BEIIECTBA 110 MAaCCOBBIM  JIOJISIM
AIIEMEHTOB.
4AHaxoXJIeHMe MacCOBOM JOJIM PpacTBOPEHHOTO BEIIECTBA B  PacTBOpeE.
5.Briuncnenne maccbl pacTBOPEHHOTO BEIIECTBA W BOABI I IPHUTOTOBICHHS
pacTBOpa ONpeACIEHHON KOHIICHTPAIHH.
6.00bEMHbBIE OTHOIICHUS Ta30B MPH XUMUYECKUX PEAKITHIX.
7/.BpluucineHuss Mo XUMUYECKMM YpPaBHEHUSIM MAacChl, 00bEMa M KOJUYECTBA
BELIECTBA OJJHOTO U3 MPOJYKTOB PEaKIIUU [0 MAacCe UCXOAHOTO BELIECTBA, 00BbEMY
WJIM KOJINYECTBY BELIECTBA, COJEPKAILETO ONPENEIEHHYIO JOJIO IPUMECEH.
Paznean 2. Ilepuoguyecknii 3aK0H U NepruoAHYECKasl CHCTEMA
xumn4yeckux iemMenToB .M. MenaeneeBa. CTpoeHue aroma.

[lepBble MOMBITKM KJIAacCU(PUKALUKU XUMHUYECKHX dJeMeHTOB. lloHsATue o
IpynIax CXOAHBIX 3JEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIETOYHbBIX METAIIOB U
rajgoreHoB. bmaropogneie ra3el. Ilepuonnueckuit 3akon [[.M.Menneneesa.
[lepuonnueckass cucTeMa KaK  €CTECTBEHHO — Hay4dyHOE Kiaccudukanus
XUMUYECKUX 3JeMeHTOB. TabnuuHas (opma mnpeactaBieHus Kiaccu(UKauu
XUMUYEeCKUX aneMeHToB. CTpykrypa Tabmuubl «llepuonuueckas cucrema
xumuyeckux anementoB .. MenzaeneeBa» (kopotkas popma): A- u b- rpynmsl,
nepuoapl. DU3NYECKUI CMBICH NOPAIKOBOTO JJIEMEHTA, HOMEpa IEpUOJa,
HOMEpA TPYIIIBI (17151 JJIEMEHTOB A-TPYIIII).

CrpoeHue artoma: sSApO U MEKTpoHHast o0osiouka. COCTaB aTOMHBIX sJIEp:
OPOTOHBI M HEUTPOHBI. M30TOmBI. 3apsj aTOMHOIO s/Ipa, MacCoOBOE YMHCIIO,
OTHOCcHUTeNbHAsi aromHass Macca. CoBpemeHHass (GOPMYJIHMPOBKA MOHITHS
«XUMHYECKHUN IIEMEHT.

OnexTpoHHass 000JOYKa aroMma: TMOHSATHE 00 DJHEPreTUYECKOM YpOBHE
(3JIEKTPOHHOM CJI0€), €ro EMKOCTHU. 3allOJIHEHUE 3JIEKTPOHHBIX CJIOEB y aTOMOB
AJIEMEHTOB MEPBOro — TpeTbero mnepuoaoB. CoBpemeHHas (OPMYIUPOBKA
NEPUOJUYECKOTO 3aKOHA.

3HaueHWe nepuoauyeckoro  3akoHa. Hayunele  goctwkenus .U
MeneneeBa: HMCHpPABICHHE OTHOCHUTENBHBIX AaTOMHBIX MAacc, MpeaCcKa3aHue
CYLLIECTBOBAHUSI ~ HEOTKPBITBIX  DJIEMEHTOB,  IEPECTAHOBKU  XUMHUYECKUX



3JIEMEHTOB B TNiepuoauueckon cucreme. JXKusup u gesarenbHocTs 1.1
Meneneena.

JleMmoHcTpanuu:

duznyeckrue CBOMCTBA IIEIOYHLIX METaII0B. B3zamMojeilcTBHE OKCHIOB
HaTpud, Maraus, ¢ocdopa, cepsl ¢ BOAOU, UCCIEIOBAHUE CBOWCTB MOJTYUYEHHBIX
IIPOAYKTOB. B3aumozaencTsue HaTpus M Kanus ¢ BoAOW. PU3NUECKHE CBOWCTBA
raJoreHoB.

Paznen 3. Ctpoenue BemecTna.
DNEeKTpOOTPULATENBHOCTh XUMUYECKHUX IEMEHTOB. OCHOBHBIE BUIbI
XUMHUYECKOM CBSA3M: KOBAJCHTHAs HEMOJIApHAs, KOBAJIECHTHAs NOJIApHAs, HOHHAs.
BaneHTHOCTP 3JIEMEHTOB B CBETE AJIEKTPOHHOM TeopuH. CTENEHb OKHMCIICHMS.
[IpaBuna onpeneneHus CTENEHEN OKACICHHS JIEMEHTOB.

JeMoHcTpanuun:
ConocrtaBienue (hU3NKO-XUMUYECKUX CBOMCTB COECIUHEHUN C KOBAaJEHTHBIMH U
MOHHBIMH CBSI3SIMHU.

Cooeporcanue yueonozo npeomema «Xumus»
9 kaace.

Pa3znes 1. MHorooopasue XuMH4eCKHUX peakuni
Knaccudukanus  xumuyeckux  peakuuid. Peaknmum  coenuHeHws,

pa3IoXKeHUs, 3aMelleHus, oOMeHa, HK30TEPMHUUYECKUE,
SHA0TEPMUYECKUE, OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE, HeoOpaTUMBbIE,
oOpaTuMbIe.

CkopocTh XMMHYECKHX peakiui. DakToppl, BIMSIOMHAE HA CKOPOCTbH
XUMHAYECKUX peakunid. [leppoHadyabHbIE IPEICTABIEHUS O KaTaIN3E.

OKHUCANTETBHO-BOCCTAHOBUTENBHBIE peaKkuuu. Oxkucnurens,
BOCCTAaHOBUTENb, OKHCIEHHE, BOCCTAHOBJIEHHE C TOYKH 3PEHUS H3MEHECHUS
CTEIIEHEN OKUCIIEHUS aTOMOB.

DJIEKTPOJIUTBl ¥ HEANEKTPOJIUTBL.  DJIEKTPOJUTHYECKAs  JUCCOLMALIMS
BEILIECTB B BOJAHBIX pacTBopax. MoHnbl. Katnonsl n anuoHsl. ['napartnas teopus
pPacTBOPOB. OJEKTPOJUTHUYECKAs AUCCOLMALMS KHCIIOT, LIEJIOYEH U COJEM.
Cnabble U cuibHBIE 3JEKTPOJUTHL. CTeneHp nucconuanuu. Peakiyu MOHHOTO
oOMmeHa. YCIOBHS TE€UEHHS peaKIuii MOHHOIO OOMEHA JI0 KOHIA. XHMHYCCKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCOUHEHUM B  CBETE
NpeICTaBICHU 00 DJIEKTPOIUTUYECKON  IHUCCOLMALMUA W OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHUAX.

Pa3znen 2. MHoroo0pasue Belecrn
EcTtecTBeHHBIC ceMelicTBA XUMHUYECKHUX BJIEMEHTOB.
OO6m1as xapakTepUCTUKA HEMETAIIOB 10 UX TMOJIOKEHHIO B IEPUOINYECKOM
cucteMe xumudeckux osnemeHtoB JI. M. MennaeneeBa. 3aKOHOMEPHOCTH



M3MEHEHUsI B Iepuoax U rpynmnax Gu3n4ecKuX U XUMUUECKUX CBOMCTB MPOCTHIX
BEIIIECTB, BBICIIUX OKCHIOB M KHCJIOPOJCOACPKANTUX KHUCIOT, 00pa30BaHHBIX
Hemeraimamu [[—III nepuonos.

[TomoxeHne raJloreHoB B NEPUOAUYECKON CUCTEME JIEMEHTOB U CTPOCHHUE
ux aroMoB. Duznueckue U XUMHYECKHUE CBOMCTBA TaioreHOB. CpaBHUTENIbHAS
XapaKTEPUCTUKA  TAJOTCHOB. [Ipumenenne  ramoreHoB. XJIOPOBOJOPOA.
[lonyyenue. @usnueckue cBoiictBa. ConsHasg Kuciaora H €€  COJM.
Pacno3naBanue xJ10pu0B, OpOMHIOB U HOTUIOB.

[TonmoxeHne KUCIOpOJa M CEPhl B MEPUOAUYECKON CUCTEME DJIEMEHTOB,
ctpoeHue ux aroMoB. Cepa. Amtorpornusi cepbl. PUNUECKUE M XUMHUYECKHUE
cBoiictBa. Haxoxmenue B mpupone. Ilpumenenue cepbl. Oxcup cepsl (V).
CepoBoopojiHas U cepHUcTas KUciaoThl U ux conu. Okcua cepol (V1). Cepnas
kuciota u €€ conu. OKHUCIUTENbHBIE CBOMCTBA KOHUEHTPUPOBAHHOM CEpPHOM
KHUCIIOTHI.

[Tonoxxenue azora u docdopa B MEPUOIUUECKON CHUCTEME DJIEMEHTOB,
CTPOCHHUE MX aTOMOB. A30T, PU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJIyYECHUE U
npuMeHenue. KpyroBopor azora B mpupone. Ammuak. dDusnueckue u
XMMHUYECKUE CBOWMCTBA aMMHAKa, MOJy4eHHE W mpuMeHeHue. Conu aMMOHWUS.
Oxcun azora (II) u okcma azora (IV). AzotHas kuciaora u e€ comu. OKHCIH
TEJIbHbIE CBOMCTBA A30THOW KUCIIOTHI.

®dochop. Amnorporust pocdopa. Pu3MUecKHe W XUMHUECKH CBOMCTBA
docdopa. Oxcun dpocdopa (V). Oprodochopras kuc 1oTa U €€ cou.

[TomoxeHue yriiepojia U KpEMHHUS B IEPUOJUYECKON CUCTEME JIEMEHTOB,
CTPOEHHE UX aTOMOB. YTJIEPO/]I, €T0 AJUIOTPOINHbIE MOAUPUKAIINY, GU3HUECKUE U
XUMUYECKHUE CBOMCTBA. YTrapHbl Ta3, €ro CBOWCTBA U (PUBHOJOTUYECKOE
JNEUCTBUE. YTIJIEKUCIBIN a3, YroJbHasl KUCI0Ta U €€ conu. JKuBoM MuUp — MHUp
yriepoaa. Kpyrosopor yriaepoaa B mpupoe.

Kpemunii. Oxcup kpemuusi(1Y). KpemuueBas kucinora u e conu. Creko.
LlemeHT.

[TomoxeHne MeTaioB B NEPUOAUUECKON CHCTEME XMMHUUYECKHUX 3JIEMEHTOB
J1. 1. MenpaeneeBa. Meraminueckas cBa3b. @U3NMUYECKUE U XUMUYSCKHE CBOMCTBA
MeTaJIOB. Psiji cTaHIApTHBIX 3JEKTPOAHBIX MOTEHIIUATIOB (DJIEKTPOXUMUYECKUN
PSI HAPSHKEHUI ) METaJIOB.

[Ilenounbie metauibl. [lonoKEHUE MIEIOYHBIX METALUIOB MEPHOAUYECKOU
cucrteMe U crpoeHne aromoB. Haxoxnaenue mnpupoxe. Dusnueckue u
XMMHUYECKUE CBOUCTBA. [[puMeHEHHE MMIETOYHBIX METAIUIOB U UX COCIUHEHUN.

[llenouno3emenbHble  MeTauibl.  [lonokeHuMe  MIEIIOYHO3EMENIBHBIX
METAJUIOB B MEPUOJAUYECKOM CHUCTEME U CTpoeHue aroMmoB. Haxoxnenue B
npupone. Kampmmii u ero coeguHeHusi JKECTKOCTHL BOJMBI U CHOCOOBI €€
YCTpPaHECHUS.

Amomunui. [losiokeHWe amlOMUHHSL B MEPUOAMYECKOM CH  TEeMe
3JIEMEHTOB M CTpoeHue ero aroma. Haxoxknenue B mnpupoge. dusnueckue u
XUMUYECKUE CBOMCTBAa alOMUHUSI. AMQOTEpHOCTh OKCHUIA W THIAPOKCHIA
AJFOMUHMUSL.



Kenezo. IlomoxeHue sxene3a B MEPUOJAMUCCKON CHCTEME JJIEMECHTOB H
cTpoeHne ero aroma. Haxoxnaenwe B mpupoae. Puznueckre W XUMHUYECKHE
cBoOMCTBa xene3a. OKCubl, TuapoKcu bl U conu xkenesa (I11) u xxenesa (11).

Pasnen 3. Kpatkuii 0030p BakHeHIIIUX OPraHMYeCKUX BeleCTB.

IIpenmer oprannuyecko xumuu. HeopraHnueckue © OpraHUYECKHE
COEIMHEHHUS. YTJIepoa — OCHOBA KMU3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa
yriaepoja B OPraHMYECKHX COCIMHEHMsX. YrieBojopoxasl. IIpenenbHble
(HachIIEHHBIE) YIIIEBOAOPOABl. MeTaH, »53TaH, MpolnaH — MpocTeume
OPEICTaBUTENM  NPEAENbHbIX  YriIeBoAopoJoB.  CTpykTypHbIE (HOPMYIIbI
YIIEBOAOPOAOB. ['OMOJIOTMUECKUM PsI MPEAENBbHBIX YIIIEBOAOPOAOB. I'oMoory.
Pu3znueckue U XMMHUYECKHE CBOWCTBA INPENENbHBIX YIJIEBOAOPOIOB. Peakuuu
ropeHus M 3aMmelneHusd. HaxoxaeHue B IpUpOAE NMPEEIbHBIX YIVIEBOIOPOIOB.
[Ipumenenue Merana.

HenpenenbHble (HEHACBIILIEHHBIE) YIJIEBOJOPOAbL. ODTHJIECHOBBIA  psil
HETIPEJEIbHBIX YIJIEBOJOPOAOB. DTWICH. PU3NYECKHE U XUMHYECKHE CBOMCTBA
stuneHa. Peakuus npucoenuHeHus. KadecTBEHHbIE peakIMM Ha OTHIICH.
Peaknusa nommepusanuu. [lonuatunen. [Ilpumenenue stuiexa.

ALIETUJIEHOBBIN PsiJl HENPEAEIbHBIX YIIeBO0pOoa0B. AnetuneH. CBolcTBa
anernieHa. [I[pumenenue anerniieHa.

IIpounsBonHsie yraesonoponos. Kparkuit 0030p OpraHUYECKUX
COEIMHEHUI: OJTHOATOMHBIE CIIUPTHI (METAHOJI, 3TAHOJ), MHOTOATOMHbIE CITUPTHI
(3TUJIEHIIMKOJIb, TJIMUEPUH), KapOOHOBBIE KHCIOTHI (MypaBbUHAas, YKCYCHas),
CJIOKHBIE 3QUPBI, KUPBI, YIIEBOABI (TJII0K03a, caxapo3a, Kpaxmal, LEeUIi0I03a),
aMHUHOKHCJIOTHI, OenKku. Pob OeKoB B OpraHusme.

IIoHsiTHE O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa IMOJIMMEPOB:
MOHOMEp, MOJHUMEpP, CTPYKTYpHOE€ 3BEHO, CTENEHb  IOJIMMEPHU3ALUH.
[TonuaTHneH, NOJIUNPONUIIEH, TOIUBHHWIXIOPHU/I.



3. Temamuueckoe nianuposanue ¢ onpeoeneHuem 0CHOBHbHIX
610086 yueoHoul deamenvHocmu.(8 Knacc)

n/n

Pa3nennt
MpOrpaMMblI

KoaunuecTrBo
4acoB

KoJu-Bo
KOHTPOJIbHBIX
padoT

KoJu-Bo
MpaKTHYeCKHUX|
padoT

XapaKTepncTnKa OCHOBHBIX
BHAO0B 1€ATECJIBbHOCTHU

(OcHOBHBIE
MOHSATHUS XUMHUH
(YpoBEHb
ATOMHO-
MOJICKYJISIPHBIX
MpEeACTaBICHUH)

54

(51+3
Hgaca
pe3epBHOTO
BPEMEHM )

3

6

Pasnuuars peaMETHI
M3y4EHUs] €CTECTBEHHBIX HAayK,
MOHSATUS «aTOM», «MOJIEKYJIay,
(XUMUYECKUM DJIEMEHT», «HOHY,
(4aCTHULIAY, CUHJCKCY,
ko3 puIeHT, «cxema
X MM YECKOU peakuuny,
(ypaBHEHUE XUMHUYECKON
peakuny. Habmonate cBolicTBa
BEILIECTB U UX U3MEHEHUS B XOJI€
XUMHUYIESCKUX peaKuuit,
(buznueckue XUMUYECKHE
[TpEeBpaLCHUS H3y4aeMbIX
BEIIECTB. YUUTbCS MPOBOJIUTH
XUMHUYECKUM 9KCIIEPUMEHT.
ccnenosars CBOMCTBA
M3y4daeMbIx BeriecTB. CoOmro1aTh
MpaBHJia TEXHUKH OE30MaCHOCTH.
OnpenensiTh IpU3HAKU
XUMHUYECKUX peaxkuuid,
OTHOCUTEJIbHYIO aTOMHYIO0 Maccy
M BaJEHTHOCTb  DJIEMEHTOB,
COCTaB MPOCTEHUIINX COCIUHEHUMN
MO0 WX XUMHYECKHM (opMymnam.
(DuKCUpPOBATH B TEeTpaau
HaOII01aeMbIe MPU3HAKU
XUMUYECKHUX PEAKIIUN.

u

[Teproanueckui
BAKOH U
MepUoaIecKast
cuctema

X TMHYECKHUX
pnemenToB J[.W.
Menneneesa.
CtpoeHue aToMa

Knaccudumnuponats
M3y4YEHHBIC XUMUYECKUE
BIIEMEHTBI COEJIMHEHHS.
CpaBHUTh CBOWCTBa BEIECTB,
MpUHAICKAIUX K  Pa3HbIM
KJIaccaM, XMMHUYECKHE DJIEMEHTHI
pa3HbIX Tpynn. YCTaHaBIUBaTh
BHYTpHU-

U MEXIPEIMETHbBIE CBA3U.

DopMyIHpOBaTh MEPUOTUYECKUI
sakoH JI.MI. Menneneera u
pacKpbIBaTh ero CMBICIL.
X apakTepu3oBaTh CTPYKTYDY]
MEePUOINIECKOMN TaOJIUIIEL.
Pasnuuare nepuonsl, A-u  b-
rpynmbl. OOBACHITH HU3UIECKUN
CMBICII ~ TIOPSIIKOBOTO ~ HOMeEpa
XUMHUYECKOTO JIEMEHTa, HOMEPOB
FpyNmbl U Mepuoaa, K KOTOPBIM

n Hux

PIICMCHT MPUHATJIC)KUT B|




nepuoguueckot cucreme .M.
MeHnneneeBa;  3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB DJIEMEHTOB B
Mpeaesiax MajblX MepUuoaoB U A-

[Py DopmynupoBarhb
OIIpEIEIIEHUS MOHSTUI
XUMHYECKHU JJIEMEHTY,
(TOPSIAKOBBII HOMEDPY,
<MaccoBO€ YHCIIO», «HU30TOIIbD,
<OTHOCUTEJIbHAS aTOMHas
Macca, «QIEKTPOHHAs
000I0UKaY, «QIIEKTPOHHBIN
IO, Onpenenars YHCII0
[IPOTOHOB, HEUTPOHOB,
DIIEKTPOHOB y aTOMOB
X IMHUUECKHUX JJIEMEHTOB,
MCIIOJIB3YsI NEPUOANYECKYIO

rabmuiy. CoOCTaBiATh  CXEMBbI
CTpoeHHsT aTroMoB TiepBbIXx 20
DIICMEHTOB IIEPUOINYECKON
cucTteMbl  sneMeHToB. Jlemath
YMO3aKJIIOUEHHE O  XapakTepe
M3MEHEHUsI CBOMCTB XMMHUYECKUX
DIIEMEHTOB  C  YBEJIUYEHHEM
Baps/10B ATOMHBIX anep.
MccnenoBarsb CBOMCTBA]
M3ydaeMbIx BemiecTB. Habmrogars
(u3MYecKue U XHUMHYECKHe

MpeBpaICHHS M3y4aeMbIX
BEIIICCTR. OnuceIBaTh
XUMUYCCKHC peaxiumy,
HaOJIF0JaeMbIe B X0Je
DKCIIEPUMEHTa. Y4YacTBOBaTh B
COBMECTHOM 00CyKIeHUHU
€3yJIbTaTOB OMBITOB.

Ctpoenue dopmyarpoBaTh

BEIIIECTBA. oTIpeieIeHus MTOHATUI

XMuueckas (KKOBaJICHTHAs HEToJIIpHAs

CBSI3b. CBS3b», «KOBAJIEHTHas TMOJSpHAS
CBSI3bY, «HOHHAs CBSI3bY,
«CTETICHb OKHCJICHUSY,

QIICKTPOOTPULATCIIBHOCTD).
OHpCI[eJ'IHTL THII XHMHYECKOM
CBs3H B COCAUMHECHUAX Ha

OCHOBaHUU XUMHYECKON
(bopmynel. OmnpenensTh CTENeHb
OKHCIICHUS JJIEMEHTOB B
COeIMHECHUSIX. CoCTaBIIIATE
(bOpMyIbl BEIIECTB IO CTENEHU
OKHCIICHUS JJIEMEHTOB.

CocTaBiiTh CPAaBHHUTCJIIBHBIC U

oOoOMIaroIe TaOIUIIBI, CXEMBI.




€3epBHOE 2 1
pemst
Hroro: 68 4 6

Temamuueckoe nianuposanue ¢ onpeoeieHuem 0CHOBHbIX
61006 yueoHou oeamenvnocmu.(9xnacc)

Pa3nennl
NMPOrpamMMbl

KoanuecTBo
4acoB

Kou-Bo
[KOHTPOJILHBIX
padort

KoJu-Bo
MPAKTHYECKUX
padoTt

XapakTepuCcTHKA OCHOBHBIX
BU/IOB /IEATEJIbHOCTH

PA3JIEJL
MHoroo6pasue
XUMHICCKHIX
[peaKIuii-

1.

15q.

KnaccudumupoBars XUMUYECKUE
peakium,

pacrio3HaBaTh OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIE peaKIuu.
Omnpenensarb  OKUCIUTENb U
BOCCTAHOBUTEb, MIPOILIECCHI
OKUCIJICHUS, BOCCTaHOBJICHHS.
CocTaBisITh ~ TEPMOXUMHUYECKHE
ypaBHEHUSI peakiui. PacuerHbie
Bajaud: BBUUCHATH TEIIOBOM
bhdekr  peaknuu o ee
TEPMOXHUMHYECKOMY

[YPaBHEHHUIO. Habmonate wu
OTHCHIBATh XUMUYECKUE PEAKIIUN
C  TIOMOIIbIO  €CTECTBEHHOTO
sI3bIKa M s13bIKa XuMuu. [ToHsiTHE O
XUMHUYECKOM PAaBHOBECHUH.

O000ImMTh 3HAHUSA O PACTBOPAX.
[TpoBomuTh  HaOMIONEHUS 34
MOBEICHIEM BEIIIECTB B
pacTBOpax. dopmynupoBaTh
OIIpEIEIICHNE MOHSTUI
QIIEKTPOJIUTY», «HEIIEKTPOIUTY,
KOIEKTPOIUTHYECKAS
ITCCOLMALIUS. OOBACHATH
CYIIHOCTh  pEaKIUl  HOHHOTO
oOMeHa,  pacmo3HaBaTh  WHX,
COCTABIIATE YPAaBHEHHUSL.

PA3JIEJL
MHoroo6pasue
BEIIECTB

2.

43y

OOBSICHSTH 3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB HEMETAJUIOB
B mepuojax W A-Tpymmax.
IXapakTepu30BaTh TaJOreHbl HA
OCHOBE WX  TIOJIO)KEHUS B
MNCX5 J.M. MenneneeBa u
0COOEHHOCTEH  CTpOeHHs  MX
ATOMOB. Ucnonp3oBars
MprOOpEeTEHHBIC 3HAHHUS B




[MOBCETHEBHON JKU3HH C IIEJIBIO
0e30macHOro  o0pamieHuss ¢
BelleCTBAMH U MaTepHallaMu.
BpIUKCIATE  MAcCoOBYH  JIOJIO
PACTBOPEHHOTrO  BEIIeCTBa B
pacTBOpe. XapaKTepUu30BaTh

piemeHThl V. V. VIA-rpynmel Haj
ocHOBe uX monoxenus B [ICXD.
XapakTepru3oBaTh  AJUIOTPOIHIO
Krcimopona W cepel, ¢docdopa,
yriaeposa. ConocraBusiTh
CBOICTBa pazbaBieHHOU u
KOHIIEHTPUPOBAHHOM CepHOI
KHCIOTHI, a30THOH  KHCIOTHI.
ConocTaBisiTh CBOICTBa
COCTMHEHU I yriaepoja "
KpEMHUSI, OOBSICHATH TMPUYHHY.
PacuetHpie 3amaun. Beruucnenne
M0 XUMHUYECKHUM YpaBHEHHSIM
Macchl(00beMa WM KOJIMYECTBA)
BElecTBa OJHOTO W3 TMPOJYKTOB

o Macce(o0beMy WIH
KOJIMYECTBY) BEIIIECTBA,
COZEPIKAILETO OIIPEETICHHYIO

ITOJTEO TIPUMECEH.

XapakTepru3oBaTh MeETaIbl  HAa|
ocHOBe ux mosioxkeHus B [ICXD.
OOBsICHITH  OOILIME  CBOMCTBA

METaJIOB, 3aMuChLIBaTh
YPaBHEHUSI B MOHHOM BHUJE U C
Mepexo10M AJIEKTPOHOB.
MccimenoBaThb CBOMCTBA
M3y4aeMbIX BEIIECTB, JOKA3bIBATh
AM(bOTEepHBII Xapaktep
COEeTMHEHNH. Pacmio3naBartb
OIBITHBIM yTeM
MOHEI Fe? u Fe¥, Mo

14. KauecTBeHHBIE pPEaKIMH Ha
noHel Fe** u Fe*. Briuucnenue
MO XUMHUYECKHUM  YpaBHEHHUSIM
Macchl(00beMa WM KOJIMYECTBA)
BEIIECTBA OJHOTO W3 TMPOJYKTOB

o Macce(oobeMy WIH
KOJIMYECTBY) BEIIECTBA,
COJIeprKalIero OTpe/IeNIEHHYIO
ITOJIFO TTPUMECEM.
PA3JIEJ 3. 10u. [MToruMath 0COOEHHOCTH
Kparkuii  0030p OpraHU4YeCcKon
BayKHEHIINX xumuH. COCTaBIISITH
OpraHUUYECKUX MOJIEKYJISIDHBIE M CTPYKTYpHBIE
BEIIECTB (bopMyIIbI YTJI€BOIOPOOB.




OnpenensTh NPUHAUIEKHOCTh K
Kyaccy CocTaBisITh
MOJIEKYJISIPHBIE M CTPYKTYpHBIE
(hopMyIIBI yTJI€BOJOPOIOB.
OnpenensTb MPUHAIIEKHOCTh K|
Kiaccy Ilosb3oBarbes

mHpopMmaren n3 JIPYTUX
IMCTOYHHUKOB JJISL IIOATOTOBKH
KPaTKHUX COOOIICHUH.

Pe3epBHOE 24, 1

BpeMs

Hroro: 68 4 6
Ilepeyenb npakTu4eckux paoor (8 kiaacc)
No [ara npoBenenus
ITo mmany [[To dgakt
m\It Bun pabotsl, Tema Knacc Y Paxty
1 [[IpakTtudeckas padora Ne 1 (Th)

«IIpaBumna TexHUKN 6€30MaCHOCTH MPH
paboTe B XMMUYECKOM KaOMHETE.
(O3HaKOMIIEHHE € Ja00PATOPHBIM
000pYIOBAaHUEM)).

IIpakTnueckas padora Ne2 (Th).

«OuucTka 3arpsi3HEHHON TOBAPEHHOMN
COJIN.

IpakTudeckas padora Ne 3 (Th).
«Ilonyuenue u cBOMCTBA KUCIOPOIA».

IIpakTuyeckas padora Ne
4 (TB). «Ilonyuenue Bomoponaa u
M3y4YEHUE €r0 CBOVICTBY.

IpakTnueckas padora Ne 5 (Th).

«I[IpurorosiieHuE pacTBOPOB COJIEH C
OIPENEIEHHON MAaCCOBOM JOJIEN




paCTBOPéHHOFO BCIICCTBA».

IIpakTudyeckasi padbora Ne6 (Th).

«Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4

o teme «OCHOBHBIE KJIACCHI

HEOPTaHUYECKUX COCIMHEHHIN.

NTOI'O

Ilepeyenpb npakTuyeckux paoor (9 kiaacc)

Buj paboTsl, TemMa

Kitacc

I[aTa IMPOBCIACHUA

[lo mitany [[lo ¢dakty

I[IpakTuyeckast

CaKIINN)).

padora Nel. «CKOpoCTh  XMMHUYECKOU

I[IpakTuyeckast
padora Ne2 «DnekTpoauTudyeckas
TVCCOLIMALINS.

IpakTuuyeckas
a0ora Ne3. «CoJisiHast KUCIIOTa.

IpakTuuyeckas
abora NoS. «AMmuakxy.

IKHCJIOTa».

IpakTnueckas paodora Ned4. «CepHas

IIpakTuyeckas

Kap6oHatb».

padoTra Ne6. «YTIeKuCbIii ras.

IIpakTu4eckast

COCIUHCHUD).

padora Ne7. «Mertauibl u 170:¢

NTOI'O

IlepeyeHb KOHTPOJIBLHBIX

a0or (8 Kkiacc)

Bua pabotsl, Tema

Kitacc

JaTa 1

NOBEICHUS

[To mnany

baxkTnuecku

KontpoabHas pabora Ne 1 no remam:

«OCHOBHBIC TTOHSITHS XUMHUU.)




KoHTpoJsbHas pabora
Ne 2 o remam: «llepuonuyeckuii 3aKkoH
m Ileprognyeckas cucreMa XUMUYECKUX
nnemeHToB /.. MenneneeBa. CtpoeHue
aToMay

3  |KoHTpoJbHaR pa6ora
Ne 3 o TemaMm: «CTpoeHHEe BEIIECTBA.»
4 AToroBoe TeCcTUpPOBAaHMWE IO KYpCY
XUMHUH 8 Kilacca
NTOI'O 4
IlepeyeHb KOHTPOJIBHBIX padoT (9 ki1acc)
No Jlara npoBeneHus
[To rutany  |[DakTuyecku
m\IT Bunx paboTsl, TemMa Kiace
1 |[KonrposbHass pabdora Ne 1rmo
TeMaM:
«OIEKTPOIUTUYECKAS] AUCCOLUALIHS.
2 [KonrTpoabHas padora Ne 2 1o
reMam: « Hemeraib
3  |KoHTpoabHan padora Ne
3 Urorosas
4 MToroBoe TecTupoBaHue
MTOI'O 4

B pabouyro nmporpaMmmy BHECEHBI HEKOTOPBIC U3MCHCHHUS.
Pe3epBHOe Bpemst (7 4acoB) UCIOIB3YETCS CICAYIOMUM 00pa3oM:

. luac — Ha npoBeaeHue 0000IIAOIIETO0 ypokKa IO  TeMe
«ITepBoHavYaIbHBIC XUMUYECKUE TTOHSITUS
. ldyac - Ha peuieHue pacueTHbiX 3anau «HaxoxkaeHne MaccoBoul 10U

pPaCTBOPCHHOI'O BCIICCTBA B PaCTBOPC.

Briuncienue macchl pacTBOPEHHOIO

BCIICCTBA KU BOJABI IJIA IIPUTI'OTOBJICHUA paCcTBOpa onpeneneHHoﬁ KOHICHTPpALlUKN»




. 1 gac - Ha mpoBeaeHUE 00001IAOIIET0 ypoka 1o Teme «BakHeime
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN

. lyac — Ha poBeieHHe 0000IIAIOIIEr0 YPOKa 3a KypC XUMHHM 8 Kiiacca

. lyac — Ha TIPOBEACHHWE HWTOTOBOTO TECTHPOBAHUSA 3a KypC XHMHH
8 kmacca

. lyac — Ha TIPOBEACHHWE HWTOTOBOTO TECTHPOBAHUSA 3a KypC XHMHH
9 kmacca

. luac — Ha mpoBegeHHEe 00O0OIIAIIET0 YpoKa 3a Kypc OpraHHYeCcKOn
XUMHAU

O0ocHOBaHMe: IIPY U3YYECHUM HA3BAHHBIX TEM HEJOCTATOYHO BPEMEHU IS
IPOBEJACHUS O0OOIIAIOIIMX YPOKOB M YPOKOB IO PEIICHHUIO pAcuyETHBIX U
KaueCTBEHHBIX 3a/ad, a YPOKM ST HEOOXOJMMBI, TaK KaK HaIpaBJICHbl Ha
peann3alMio BaKHEHIIMX TpeOOBaHMM K 3HAHUAM YYaIIMXCS — NPUMEHEHHUE
MOJTY4YEHHBIX Y'Y /[ 171 BBINIOJHEHUS TPEHUPOBOYHBIX YIIPAKHEHHUU U IMOJATOTOBKE
K KOHTpOJbHOM pabore. OOoOIIarIiee TECTUPOBAHUE TI03BOJIET BBIIBUTH
CTENEHb OBJAJACHUS Yy4YallUMUCA 3HAHUSAMH II0 OCHOBHBIM BOIIpOCaM Kypca
OPraHMYECKON XMMHUH; TOTOBHOCTH K c1ade OI'D mo xumuu.

@opMyIMpOBKa HA3BaHUM pPA3AEIOB M TEM COOTBETCTBYET aBTOPCKOU
nporpamme. Bce mpakTudeckue pabOThl, TEMOHCTpAIMH, J1a0OPATOPHBIE OMBITHI
B3SITHI U3 IPOrpaMMBbI Kypca xumun 11 8-9 kiaccoB aBTopa H.H. 'apa.

COI''TACOBAHO COI''TACOBAHO
[IpoTokon 3acenanus 3aMecTUTeNb JUPEKTOpa IO
YBP
METOAUYECKOT0 00bEANHEHUS Macaosa JI.B.
yauteneit or 29.08.2019

TbipuHa C.M. Jara 28.08.2019

Cnucok aumepamypul 0114 y4auguxcsa:
Y4eOHUKH:

1.  Pymsutuc I'.E. Xumus: 8 ki1.: yueb. 11 od1eo0pa3oBar.
VYupexnenuii / I'.E. Pynzutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.
2. Pymsutuc I'.E. Xumus: 9 ki1.: yue6. 11 odueoOpa3oBar.
VYupexnenunii / I'.E. Pyazutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.



3. I'apa H.H. XuMusi: 3a1auHUK C «IIOMOIITHUKOMY: 8-9 Ki1acchl /
H.H. I'apa. — M.: IIpocBemienue.

Pabouue Terpaau:

1.  T'abpycesa H.W. Xumus: pabouas terpanp: 8 xi. / H.U.
["abpyceBa. — M.: [IpocBemienue.

2.  Tabpycesa H.W. Xumus: pabouas tetpans: 9 k. / H.U.
["abpyceBa. — M.: [IpocBenienue.

Cnucok a1umepamypul 0711 nedaz0208:

1.  Pymswruc I'.E. Xumus: 8 ki.: yue0. 11t 061eoopa3oBar.
VYupexnenuii / I'.E. Pynszutuc, ®@.I". ®enpaman. — M.: [IpocBemienue.

2. Xumust: 8 KII.: SJIEKTPOHHOE MPUIIOKEHHUE K YICOHHKY.

3. Pymsutuc I'.E. Xumus: 9 ki.: yae6. nis obmeoOpas3oBar.
VYupexnenuii / I'.E. Pynzutuc, ®.I'. ®enpaman. — M.: [Ipocsernienue.

4, Xumust: 9 KI1.: SJIEKTPOHHOE MPUIIOKEHHUE K YICOHHKY.

S. INapa H.H. Xumus: 3aa4HuK ¢ «IIOMOIITHUKOMY: 8-9 Kiacchl /
H.H. I'apa. — M.: IIpocseienue.

6. I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas auHus
yuebnukoB I'.E. Pymsutuca, ®@.I'. ®enpamana. §8-9 knaccsl/ H.H. I'apa. — M.:
[IpocBenienue.

1. Paneuxuit A.M. Xumus: nuaakTuueckuit Mmarepuai: 8-9 ki. /

A.M. Panenxuii. — M.: [IpocBenienue.

8. I'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.
[IpocBenienue.

Q. I'apa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.

[IpocBenienue.

10. boposckux T.A. Tectsl o xumun. [lepBonauanbHbIe
xumuueckue nousatusa. Kucnopoa. Bogopoa. Bona, pactBopsl. OCHOBHBIE
KJIACChl HEOpraHWYEeCUX coeuHeHuM: § Ki.: kK yueonuky I'.E. Pyn3utuca,
@.I'. ®enpagmana «XuMus. 8 kiace». — M.: U3naTteabcTBO «DK3aMeH,
2010.

11. boposckux T.A. TecTsl M0 XUMHUH. DIEKTPOIIUTAYECKAS
nucconuanus. Kucinopon u cepa. A3ot u gpocdop. Yriaepoa u KpeMHui. 9
kiacc: K yueonnky I'.E. Pymsutuca, @.I'. ®enpamana «Xumus. 9 kimacey. —
M.: U3pgarenscTBO «OK3amMeny, 2011.
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