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1. [losgicHuTEILHAA 3aIUCKA

Pabouass mporpamMMa ecCTECTBEHHOHAYYHON HAMpPABICHHOCTH IO XUMHUH C HCIOJIb30BaHUEM
o0opynoBanus neHtpa «Touku poctay s 8-9 KaccoB OCHOBHOM IIKOJIBI COCTaBJ€HA M pa3paboTaHa B
COOTBETCTBHH C:

e ®enepanbHbIM 3aK0OHOM OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 oOpa3oBaHuU B
Poccutickoit deneparun» (¢ u3M. u J101., BCTyIL. B cuiy ¢ 01.09.2020);

e TpeboBanmsimu dDenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa OCHOBHOTO
obmiero oOpa3oBaHus (yTB. MpuKazoM MuUHHUCTEpCTBa 0Opa3oBaHuss W Hayku Poccuiickoit
®enepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HammoHanbHOro mpoekra «OOpa3zoBanue» (yrB. mpesunuymom CoBera mpu
[Ipesunente PO mo crparernyeckoMy pa3BUTHIO U HAUMOHAIbHBIM IIPOEKTaM, MPOTOKOJI OT
24.12.2018 Ne 16);

e TocymapctBeHHOW mnporpammoiri Poccuiickoit ®denepanuu «Pa3Butne oOpa3zoBaHus» (YTB.
[TocranoBnennem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKICHUM  TOCyAapcTBeHHOM  mporpammbl — Poccuiickoin  ®enepanunm  «Pas3Butue
00pa3oBaHU;

e ABTOpPCKOW MpOrpaMMON OCHOBHOro oOmiero oOpa3oBaHusi Mo XuMuM a1 8-9 KiaccoB
(O.C.I'abpuensu, N.I.Octpoymos, C.A.Cnankos «IIpocsemmenue», 2019 1.);

e MeToIUYECKUMU  pEKOMEHJAIMSIMH [0  CO3JaHUI0 U (QYHKIMOHUPOBAHUIO B
o011e00pa3oBaTeIbHbIX OpPraHU3aIUAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MajbIX
ropojiax, LIEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKON HampaBiIeHHOCTEN
(«Touka pocran) (YTBepkIeHbl pacrnopsbkeHneM MuHHCTepcTBa mpocBerienus Poccuiickoit
denepauun ot 12 suBaps 2021 r. Ne P-6).

B coorBercTBUM ¢ O3TUMH JOKyMEHTaMu oOOydaromiuecss IOJDKHBI OBJIAJAETh NpUEMAaMU,
CBS3aHHBIMU C OIPEJCICHHEM TIOHSATUN: OTpaHUYMBATh WX, OMNUCHIBaTh, XapaKTEPU30BaTh U
CpaBHMBaTh. Tak KaKk XMMHs — HayKa dKCTIIepUMEHTaIbHAsI, 00yJaroIuecs J0KHbI OBIaIeTh TAKUMU
MI03HABATEIbHBIMU YU€OHBIMU JIEUCTBUSMHU, KaK SKCIIEPUMEHT, HAOIIOJEHHUE, U3MEPEHUE, ONHCAHNE,
MOJIETTMPOBaHUE, THUIIOTE3a, BHIBOJA. B mpoliecce u3ydeHHs Kypca Yy OOYYArOMIMXCS MPOJOJIKAIOT
(hopMHUPOBATHCS YMEHUS CTaBUTh BOMPOCHI, OOBACHITH, KIaCCH(UIIUPOBATh, CPABHUBATH, OTIPEIEIIAThH
WUCTOYHUKHA HH(OpMAlUK, TONy4YaTh U aHAIM3HPOBATh €€, TOTOBUTh WH(GOPMAIMOHHBIA MPOAYKT,
MIPE3EHTOBATh €T0 U BECTH AUCKYyccuio. Clie0BaTeIbHO, e TEIbHOCTHBIN MOIX0] B U3yUYEHUU XUMUU
CHOCOOCTBYIOT JOCTHMXKEHHIO JIMYHOCTHBIX, MPEIMETHBIX M MeETampeIMEeTHBIX 00pa3oBaTeNbHBIX
pe3yJIbTaToB.

B ocHOBY Kypca MoJ10K€eHbI CIeYIOLUE HIeH:

e MaTepHalbHOE €JUHCTBO U B3aMMOCBSA3b OOBEKTOB U SBJICHUI NPUPOIBL;

e BeAymas pojb TEOPETHUYECKUX 3HAHUU JIT OOBSICHEHUS W MPOTHO3HPOBAHUS XUMHUYECKUX

SIBJIEHUM, OLIEHKH UX MPAKTUYECKOW 3HAYUMOCTH;

® B3aUMOCBSI3b KAUYeCTBEHHONM W  KOJMYECTBEHHOW CTOPOH XHUMHYECKHMX OOBEKTOB
MaTepuaibHOTO MUPA;

® pa3BUTHE XUMHUYECKOW HAyKH MU TMPOU3BOJICTBO XUMHUYECKHX BEIIECTB M MaTEPHUATIOB IS
yIIOBJIETBOPEHHS HACYIIHBIX MOTPEeOHOCTEH dYenmoBeKa M OO0IIecTBa, pemieHus To0aIbHBIX
po0JieM COBPEMEHHOCTH;

® TEHETUYECKas CBSI3b MEX/Y BELIECTBAMH.

OTHU UJIen pealu3ylTCs B Kypce€ XMMHUU OCHOBHOW HIKOJBI MYTEM JOCTUKEHUS CIEAYIOIIHUX
HeJIei:

*  @opmupoeanue y y4yaluuxcsi XUMHYECKOM KapTHHBI MHpA, KaK OpPraHUYECKOM YacTh €ro
L[EJIOCTHOM €CTECTBEHHOHAYYHOU KapTUHBI.

*  Pazeumue TO3HABATENHHBIX HWHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEH
ydaluxcs B IPOLECCEe M3YYEHHS MMM XUMHUYECKOM HayKM M €€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUYECKUH mporpecc; (HOpMUPOBAHHE BAXHEWIIMX JIOTMYECKUX OIEpaluil MBIIUICHHUS (aHATu3,
CUHTE3, 0000IIeHne, KOHKPETH3aIisl, CPAaBHEHUE U JIp.) B MPOLIECCE MO3HAHMSI CUCTEMBI Ba)KHEHIIINX
MOHATUH, 3aKOHOB U TEOPUHM O COCTaBEe, CTPOEHUU U CBOMCTBAX XUMHUYECKHUX BEIIECTB.

*  Bocnumanue yoe:xx1€HHOCTH B TOM, YTO MIPUMEHEHUE MOJTYYCHHBIX 3HAHUN U YMEHUH 110 XUMUHU
SBIIETCS OOBEKTUBHON HEOOXOAMMOCTBIO Il O€30MacHO paboThI ¢ BEIIECTBAMHU M MaTepHallaMy B
OBITY ¥ Ha MIPOU3BOJICTBE.



»  Ilpoexmupoeanue u peanuszayus BHITYCKHUKAMH OCHOBHOMW IIKOJIBI JIMYHOW OOpazoBaTeIbHOMN
TpPaeKTOpUHU: BbIOOp mpoduis oOyueHHs B CTapiied MmKojde WM HPOoecCHOHATHLHOTO
00pa3oBaTeILHOTO YUPEKICHUSI.

*  QOgnadenue KOUe8bIMU KOMHEMeEHYUAMU:. y4eOHO-TIO3HABATENBbHBIMH, HH()POPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATHBHBIMH.

PaGouast mporpamma peanusyercst Ha ocHoBe Y MK co3nanHoro noa pykoBojictBoM ["abpuensna O.C.

1. Tabpuensu O. C. Xumus. 8 kiace : yueOHHK iis o01ieoopazoBarenbHbix opranusanuii / 0. C.
INabpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemnienue, 2021.

2. Tabpuensa O. C. Xumus. 9 kiacc: yueOHUK 1 o0mieodpa3oBarenbhbix opranuzammii / 0. C.
Ia6puensu, U. I'. Octpoymos, C. A. CnankoB. — M.: [Ipocsemenue, 2021.

YyeOHuku cooTBeTCTBYIOT DeepaibHOMY TOCYAapCTBEHHOMY 00pa3oBaTelIbHOMY CTaHIApTy.
PexoMmennoBansl MunuctepctBoM npocBeiienus: Poccuiickoit denepanuu.

[Iporpamma pa3paboTaHa B COOTBETCTBHHM C yaeOHbiM  1wiaHoM  MKOY  «Cpennsis
obmeoOpa3oBarenbHas mKoia», a.KombrxmanoBo KOXHOBCKOTo paiioHa AJisi ypOBHS OCHOBHOTO OOIIETO
00pa3oBaHMsl C MCIOJIB30BAaHHUEM COBPEMEHHOIO 00OpYyJIOBaHMS LIEHTpPAa €CTECTBEHHOHAyYyHOH U
TEXHOJIOTUYECKO HampaBieHHOCTH «Touka pocra». Ha 06a3ze nentpa «Touka pocta» obecriednBaercs
peanu3anus 00pa3oBaTeIbHBIX NPOrPaMM €CTECTBEHHOHAYYHOH M TEXHOJIOTMYECKOH HalpaBIEHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSMH 3aKOHOJATENBCTBA B cepe 0Opa3oBaHUs U C YIETOM
pexomeHanuii PeepaibHOTO OIlepaTopa yueOHOro npeaMera «XuMus».

2. Ilnanupyemble pe3y/ibTaThl OCBOEHUSI y4eOHOr0 npeaMeTa « XMMH» C ONUCAHHEM
YHUBEPCAJIBHBIX Y4eOHBIX 1eiiCTBHUIA, 10CTUIaeMbIX 00y4YaI0LIUMHUCS MPU HCIIOJIb30BAHUM
o0opynoBanus neHrpa «Touyka pocta»

JIuunocmmuute pe3ynromamaol
Obyuarowuiicst NOY4YUm 803MONCHOCIb OJisL YOPMUPOBAHUS CLeOVIOWUX TUUHOCMHbIX Y V]]:
orpezieieHne MOTUBAIIUU U3YUEHHUsl yueOHOr0o MaTepuarna;
OIICHWBAHKWE YCBAaMBACMOI'0 YUYEOHOrO MaTepuaja, HCXOJsi W3 CONUAIBHBIX W JUIHOCTHBIX
LIEHHOCTEH;
MOBBIIIICHUE CBOETO OO0Pa30BATEIHLHOTO YPOBHS W YPOBHS TOTOBHOCTH K HM3yYCHHIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHI, CBS3aHHBIX C PA3BUTHEM XUMUU U OOIIIECTBA;
3HAHHE TTPABWII TTOBE/ICHUS B YPE3BBIYANHBIX CUTYAIIHSX;
OIICHMBAHHE COIMATLHON 3HAYUMOCTHU TIpodeccuii, CBI3aHHBIX C XUMHUEH;
BJIQJICHUE MPaBUIAMH O€30TIACHOTO OOpAaICHHS ¢ XUMUISCKUMH BEIIECTBAMHU U 000PYI0BaHUEM,
MPOSIBIIEHUE IKOJIOTUUYECKON KYJIbTYPHI.

Memanpeomemmnuie pezyibmanvl
Pecynamuesnvie
Obyuarowuiics NOIYYUM 803MOICHOCHb 0151 POPMUPOBAHUL ClledyIowux pe2ynamuervix YV/I:
IeNienojaraHue, BKI0Yasi MOCTAaHOBKY HOBBIX IIEJIEl, MpeoOpa3oBaHHUE MPAKTHUECKOW 3a71addl B
MO3HABATENIbHYIO, CAMOCTOSITENIbHBIN aHAIN3 YCIIOBHM JOCTHKEHHUS 1IeJTH, HA OCHOBE Y4€Ta BbIIEICHHBIX
YUUTENIEM OPUEHTHPOB JICHCTBHS B HOBOM YU€OHOM MaTepuae;
IUTAHUPOBAHKE MYTH JIOCTUKEHUS 1IeTIeH;
YCTAaHOBJICHHE TIETICBBIX TIPUOPUTETOB, BBIZICIICHHE aTbTEPHATUBHBIX CIIOCOOOB JOCTHIKEHUS EITN
U BBIOOp Hambosee 3pPpeKTUBHOTO Cr10cooa;
YMEHHUE CaMOCTOSITETIHHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABIISATH MM,
yMEHHUE IPUHUMATh PEIIeHUs B IPOOJIIEMHON CUTYyallUH;
IIOCTAaHOBKA y4eOHBIX 3a/1a4, COCTaBJICHUE IJIaHA U TOCJIE€0BATEIbHOCTH IEHCTBUIA;
opranu3zaiys pabodero Mecra npH BBHIIIOTHEHUN XUMHUYECKOT0 SKCIIEPUMEHTA;
IPOTHO3UPOBAHUE PE3YJITATOB O0yUEHHs, OLICHUBAaHNE YCBOEHHOI'O MaTepHaa, OlleHKa KauyecTBa
Y YPOBHS MOJY4YE€HHBIX 3HAHUH, KOPPEKIUS IJIaHa U CII0co0a AEUCTBUS NPU HEOOXOMMOCTH.

lloznasamenvhule
Obyuarowuiicst NOIY4YUm 803MONCHOCIb OJisL hopMUposanus ciedyruwux nozuasamenviolx Y'VJI:
TIOWCK ¥ BBIZICNIEHUE HHPOPMAIIHH;




aHaJM3 YCJIOBUM M TpeOOBaHUH 3a/1a4uu, BEIOOD, COMOCTaBICHUE M 00OCHOBAHUE CITOCO0A pereHuUs
3a/1a4u;

BBIOOp HamOosiee 3(PGEKTUBHBIX CIMOCOOOB PEIICHMs 33Ja4d B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIJIOBUA;

BBI/IBIDKEHUE 1 000CHOBaHHE TUIIOTE3bl, BBIOOp criocoba e€ mpoBepKH;

CaMOCTOSITENIFHOE CO3JaHUE AITOPUTMA JEATEIBLHOCTH MPU PELICHUH MPOOJIEM TBOPYECKOTO U
MTOMCKOBOT'O XapaKTepa;

YMEHUS XapaKTepH30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOWCTBAM;

OIMKCHIBAHUE CBOMCTB: TBEP/BIX, KHUAKHX, FA3000pa3HBIX BEIIECTB, BBIJCICHNUE UX CYIIECTBEHHBIX
MPU3HAKOB;

M300pakeHHe COCTaBa MPOCTEHIIUX BEIIECTB C MOMOUIbI0 XUMHUYECKUX (OPMYN M CYIIHOCTH
XUMHUYECKUX PEAKLUN C IOMOIIBIO XUMUYECKUX YPABHEHUN;

poBeJcHNEe HAOMIOJCHHUM, ONMCAaHUE MPHU3HAKOB W YCIOBUH TEUEHHUS XMMHUYECKUX PEaKIui,
BBITTOJIHEHHE XUMHYECKOTO IKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHaN3a HAOIIOICHUH 32 SKCIIEPUMEHTOM,
pelieHre 3aa4, NoJy4YeHue XuMUYeckoi HH(GOpMaliy U3 Pa3INUHbIX UCTOYHUKOB;

YMEHHUE OpPraHU30BHIBATh UCCIIECOBAHHE C IIETHIO IIPOBEPKHU TUIIOTES;

YMEHHE JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI,

yMeHHE OOBEKTUBHO OIICHWBAaTh HH(MOPMAIMIO O BEHIECTBAX M XHMHYECKHUX IPOIECCaXx,
KPUTHUYECKH OTHOCUTHCS K MICEBIOHAYUYHON HHPOPMAIIHH.

Kommynuxamuenvie
Ob6yuarowuiics NOIYYUM 803MONCHOCIL O POPMUPOBAHUSL CLEOVIOWUX KOMMYHUKamuenvlx YVJ]:

IIOJTHO€ M TOYHOE BBIPAKECHME CBOMX MBICIEH B COOTBETCTBUM C 3aJayaMM M YCIOBHSIMHU
KOMMYHHUKAIIH;

a/IEKBaTHOE HMCIIOJIb30BAaHUE PEUEBBIX CPEICTB JJI Y4aCTHs B AUCKYCCUU M apryMEHTAllM1 CBOEH
MO3ULMH, YMEHHUE MPEICTABIATh KOHKPETHOE COJIEPKaHUE C COOOLIEHUEM €ro B MUCbMEHHON M YCTHOU
bopme, ornpenieneHue crnoco60B B3aUMOJEHCTBUSA, COTPYIHUYECTBO B IOUCKE U cOOpe nH(pOpMaIHH;

orpezesieHue CrnocoOOB B3aMMOJEUCTBUA, COTPYIHMYECTBO B IOUCKE M cOOpe MH(popManuw,
y4JacTue B AMaiore, IIaHUPOBaHKUE OOIINX CIIOCOO0B pabOTHI, MPOSIBIICHHE YBAKUTEIHHOTO OTHOIIEHUS K
JIPYTUM yYaluMcs;

ONMCAHHUE COJEP)KAHUS BBINOIHIEMBIX JEHCTBUI C LENbI0 OPUEHTUPOBKM B IPEIMETHO-
MIPaKTUYECKON JESITeIbHOCTH;

YMEHMsI YUNUTBHIBaThb PAa3Hble MHEHHMS U CTPEMUTBHCA K KOOPAMHAUMHU Pa3IMYHBIX MO3ULIMHA B
COTPYJHUYECTBE;

(dbopMynHupoBaTh COOCTBEHHOE MHEHHME M IO3UIMI0, apryMEHTHPOBATh U KOOPAMHHUPOBATH €€ ¢
MO3ULUSAMU TApTHEPOB B COTPYAHMYECTBE IIPU BbIPAOOTKE OOIIET0 pelIeHHs B COBMECTHOM
NESITENIBHOCTH;

OCYIIECTBIISITh B3aMMHBIM KOHTPOJb U OKa3blBaThb B COTPYJHHUYECTBE HEOOXOJUMYIO B3au-
MOTIOMOIIIb;

IUTAHUPOBATh 0O0IIUE CIIOCOOBI PabOThI; OCYIIECTBIATh KOHTPOJb, KOPPEKIINIO, OLIEHKY JeUCTBUN
napTHEpa, yMeTb yOeK1aTh;

UCIIOJIb30BaTh AaJICKBATHBIE SI3bIKOBBIE CPEACTBA JJS OTOOpa)KEHUS CBOMX UYBCTB, MBICIIEH,
MOTHUBOB M NOTpeOHOCTEH; oToOpaXkaTh B peyH (OmHcaHue, OObSICHEHHE) COJepKAHHE COBEpPIIAEMbIX
NecTBU, Kak B opMe TPOMKON COIMATTU3UPOBAHHOM peyH, Tak U B (hopMe BHYTPEHHEH peun;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHILIMIO, HCIOJb3Ysl CPENCTBA YCTHOM M INHCbMEHHOMN
KOMMYHMKAIIUU TpU paboTe C TeKCTaMu y4eOHHMKa U JOIMOJIHUTEIbHOM JIMTEpaTypoil, CIpaBOYHBIMU
TabIUIIAMU, TPOSIBIATH TOTOBHOCTh K YB@KEHUIO MHOM TOUKH 3PEHUS MPU OOCYXKIEHHH Pe3yIbTaToB
BBITIOJTHCHHOU PaOOTHI.

Ilpeomemmnoie pesyromamul
Obyuarowuiics Hayuumcs:
MPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HA0II0/IeHUE, U3MEPEHUE, DKCIICPUMEHT;
OTHCHIBATh CBOMCTBA TBEPMABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISAS HX CYIICCTBCHHBIE
MPU3HAKY;
PacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MACChl BEUIECTB, aTOMHO-MOJIEKYJISIPHOU TEOPUH;
pa3ianyaTh XMMUYeckue U (U3NYECKUE SIBICHHUS, Ha3blBaTh MPHU3HAKU U YCIOBHS NMPOTEKAHUS
XUMHYECKUX PEAKIIUM;



coOro1aTh nMpaBmuiia 0€301acHON pabOTHI TP MPOBEJCHUHN OTIBITOB;

MOJIb30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

MoJIy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

XapaKTepu30BaTh (PU3MYECKHEe M XHUMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTaHUYECKHX
COCIMHEHMH, MPOBOAUTH OMbBITHL, MOJATBEPKIAIONINE XUMHYECKHE CBOICTBAa M3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

PacKpbIBaTh CMBICI MOHITHS «PAcTBOP», BHIYUCIISTH MACCOBYIO JIOJII0 PaCTBOPEHHOTO BEIIECTBA B
pacTBOpe, FTOTOBUTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIE€H PAaCTBOPEHHOTO BEILIECTBA;

XapaKTepU30BaTh 3aBUCHUMOCTh (PU3UYECKMX CBOWCTB BEIIECTB OT THUIMA KPHUCTAJUIMYECKON
PEETKU, ONPEIEATh BUJl XUMUYECKOM CBS3M B HEOPraHUYECKUX COCIUHECHUSIX;

pacKpbIBaTh OCHOBHBIC TIOJIOKEHUSI TEOPUHU DIIEKTPOJIUTHYECKON JTUCCOIUAIMHN, COCTaBJISATh
YpaBHEHHUS AICKTPOJUTUICCKON TUCCOLUAIIUU KUCIIOT, IIEIOYeH, CONICH 1 peakiuii HOHHOTO OOMEHa,

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH, ONMpenesaTh OKUCIUTEIb U
BOCCTAHOBUTENb, COCTABJISITh YPABHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

Ha3bIBaTh (PaKTOPBI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peaKkinu;

XapaKkTepU30BaTh B3aMMOCBI3b MEXKIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAIJIOB U
METaJJIOB;

MPOBOJIUTH OMBITHI MO MOTYYEHUIO U U3YYEHUIO XUMUUECKUX CBOMCTB Pa3JIMYHbIX BEIIECCTB;
IPaMOTHO OOpAaIaThCS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HU.

Obyuarowutics noay4um 603MONCHOCHb HAYUUNBCAL:

BbIIBUT'aTb U IPOBEPATH SKCIHCPUMCHTAJIIBHO THIIOTE3bl O XHMMUUYCCKHX CBOMCTBAx BCIICCTB Ha
OCHOBE HX COCTaBa M CTPOCHHMsSI, MX CIIOCOOHOCTH BCTYNaTh B XUMHUYECKHE PEaKIUU, O XapakTepe U
IIPOAYKTAX PA3IMYHBIX XUMHUYECKUX PEAKLIUM;

XapaKTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHUIO U CBOWCTBaM, YCTaHABIMBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY AAHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

COCTaBIISITh MOJIEKYNISPHBIE W TIOJHBIE HMOHHBIE YpPAaBHEHHUS [0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

MIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE MM BOCCTAHOBUTEIBHBIE
CBOICTBA C YUETOM CTENEHEN OKUCIICHHS JIEMEHTOB, BXO/IAIINUX B €r0 COCTAB;

BBIJIBUTaTh U MPOBEPSTh SKCHEPUMEHTAIBHO TUIIOTE3bl O PE3yJibTaTax BO3IACHCTBUSA Pa3IMYHBIX
(hakTOpOB HA UBMEHEHHE CKOPOCTH XUMHUYECKOM peaKInu;

UCIIONIb30BaTh MPUOOpPETEHHBIE 3HAHUS IS DKOJOTMYECKH TpPaMOTHOTO TOBEACHHUS B
OKpY>Kalollen cpere;

HCIIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIe KOMIIETEHIIUU MPHU BHIOTHEHUH TIPOEKTOB U PEIICHUU
y4€OHO-UCCIIEIOBATENbCKUX 3a7ad 0 HM3YYEHHIO CBOWCTB, CIOCOOOB TOJIYYEHHUS U PaClO3HABAHUS
BEIIIECTB;

06’BGKTI/IBHO OLICHUBATH I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUUYCCKHX IIPOLECCCaAX;

OCO3HABaTh 3HAYEHUE TEOPETHMUECKUX 3HAHMM MO XUMHH Ui TPAKTUYECKON JesATEIbHOCTU
YEeJIOBEKa,

CO3MaBaTh MOJIEIM W CXEMbl JIs peIlleHUs y4eOHBIX M IMO3HABATEIbHBIX 3ajad; MOHUMATh
HEOOXOIUMOCTh COONIOZICHUSI TPEANHMCAHUMN, TMpeIaraéMblX B HHCTPYKIMSIX TI0 HCIIOJIH30BAHHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JP.

3. Ilmanupyemble pe3ybTaThbl 0CBOCHHUS Y4eOHOI0 npeaMera « XuMHsDH

[To 3aBepiIeHHIO Kypca XMMHM Ha 3TaHE OCHOBHOI'O O0IIEro oOpa3oBaHUsS BBITYCKHUKU

OCHOBHOM IIKOJIBI TOJKHBI OBJIAJIETh CIEAYIOIUMU Pe3yIbTaTaMU:

|. JluunocTHbIE pe3yJabTaThI:
1) Ocosnanue cBoeil >THUYECKON IPUHAIIEKHOCTH, 3HAHUE MCTOPUM XMMHH M BKJIaJa POCCHICKOMN
XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;
2) Dopmuposanue OTBETCTBEHHOTO OTHOINEHUS K MO3HAHUIO XMMHHU; T'OTOBHOCTM M CIOCOOHOCTH,
00ydJaronumxcsi K CaMOpa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE M3YYCHHBIX (PaKTOB, 3aKOHOB M TCOPUH
XMMHU; OCO3HAHHOTO BBIOOpA M MOCTPOEHUE WHANBUYATbHON 00pa3oBaTeIbHOI TPAEKTOPUH;

3) @opmuposanue 1eNOCTHOH eCTeCTBEHHOHAYYHOH KapTHHBI MHPa, HEOTHEMIIEMON YacThIO KOTOPOii
SBIIETCS XUMHUYECKasi KapTHHA MUPA;

4) Oenadenue cOBpeMEHHBIM SA3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHTHS HAYKH M OOIIECTBEHHOM



NPaKTHKH, B TOM YHCIIE K XUMHUYECKHIM;
5) Oceoenue connanbHBIX HOPM, ITPaBHII MOBEIEHHS, Poseil U (OPM COLMATLHON KU3HH B COLHYME,
OpUpoie M YacTHOM JKU3HM Ha OCHOBE OJKOJOTMYECKOW KyJIbTYphl M 0€30mMacHOro oOpamieHust c
BEILECTBAMH U MaTepHalaMu;
6) ®opmuposanue KOMMYHUKATHBHOIM KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMM M B3DOCIBIMH B
nporecce 00pa3oBaTENbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-HCCIIENOBATENbCKOW, TBOPYECKOH U
APYTHX BHJIOB JICSTEIBHOCTH, CBI3aHHBIX C XUMHEH.
Il. MeranpeaMeTrHbie pe3ybTaThl:
1) Onpeoenenue neneii cob6cTBEHHOro 0Oyd4eHHUs, NOCTAHOBKA M (POPMyIMpOBAaHUE IS Ce0S HOBBIX
3ajay;
2) IThanuposanue yTell JOCTUKEHHS KEIAEMOTO Pe3ylbTaTa oOydeHHs XMMHM KaK TE€OPETHYECKOTO,
TaK M YKCIIEPUMEHTAILHOTO XapaKTepa,
3) Coommnecenue cBoMx NEHCTBUIN C IUITAHUPYEMBIMH PE3YJIbTATaMH, OCYUjecmeneHie KOHTPOIsS CBOEH
JEATENILHOCTH B MPOLIECCE TOCTIKEHUS PE3YIIbTaTa, onpedeieHue CliocoOOB JICHCTBUI MPH BBIMIOJIHCHUT
71a00paTOPHBIX M MPAKTHYECKUX pabOT B COOTBETCTBHH C ITPABUIIAMH TEXHUKH 0€30IT1aCHOCTH;
4) Onpedenenue WCTOUHUKOB XUMMYEeCKOH HH(OpMAlMM, MOJy4eHHE M aHAIM3 €€, CO3JaHHe
UH(OPMAIIMOHHOTO TIPOJYKTa U €T MPE3CHTAIHS;
5) Hcnonvsoeanue OCHOBHBIX MHTEILICKTYaJIbHBIX OIEpAllMii: aHAIM3a M CHHTE3a, CPABHEHHSA H
CHCTeMaTH3aluu, OO0OOIICHUSI M KOHKPETH3AllUH, 6blsigleHUe TPUIHMHHO-CICICTBCHHBIX CBS3eH U
nocmpoeHue JOTHYECKOTO PACCY)KACHUS M YMO3AKIIOYEHHs (MHIYKTUBHOTO, JACAYKTHBHOTO H IO
aHAJIOTMH) HA MaTepUalie €CTECTBEHHOHAYYHOTO COJICPIKAHUS;
6) Vmenue cosmaroT, IPUMEHATH U TIPEOOPA3OBLIBATH 3HAKH U CHMBOJIBI, MOJIENM M CXEMBI [T PEIIEHHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4;
7) @opmuposanue W pazeumue SKOJIOTHYECKOTO MBINUIEHHS, YMEHHUE NPUMEHATh €r0 B
[103HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAIbHOM MPaKTUKE U NPOPECCUOHATBHON OpUEHTALINH;
8) I'enepuposanue uneit v onpeenenne CPeICTB, HEOOXOUMBIX IS MX PEATU3aALHH.
I1]. Tipexmernbie pe3yabrarsr:

BhINyCKHUK HAyYUTCS:

*  XapakTepU30BaTh OCHOBHBIE METO/IbI TIO3HAHMS: HAOIIOACHUE, H3MEPEHUE, IKCIIEPUMEHT;

* ONKCBHIBATH CBOMCTBA TBEPIBIX, KHIKUX, Ta3000pa3HbIX BEIECTB, BBLACISS UX CYIICCTBCHHBIC

IIPpU3HAKHU;
®* PpacCKpbIBAaTb CMLICII OCHOBHBIX XUMMHUYCCKHUX MMOHATHH «aToM», «KMOJICKYJIa», «XUMUYECKUMN
QJICMCHT», «IIPOCTOC BCLICCTBO», <«CIOXHOC BCIICCTBO», «BAJCHTHOCTL», «XHMHYCCKAA

peaKIusi», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMHUH;

*  PACKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHON TEOPUH;

*  pa3nMyYaTh XUMHUYECKUE U (PU3NYECKHE SBICHUS;

*  Ha3bIBaTh XUMUYECKHE DJICMEHTHI;

*  OIpeneNniTh COCTaB BELIECTB MO UX (popmymam;

*  ONpeneNnsaTh BAICHTHOCTh aTOMa 3JIEMEHTA B COSTNHEHHSIX;

*  ONpENENSTh TUIl XUMUYECKUX PEaKIUi;

*  Ha3bIBaTh NPU3HAKU U YCIOBHS MPOTEKAHHUS XUMUIECKUX PEaKITHii;

* BBIBIATh TMPHU3HAKHU, CBUJETEIBLCTBYIONIME O TPOTEKAHUM XHMHUYECKON peakiuu mpu
BBITTOJTHEHUH XMMHYECKOTO OITBITA;

*  COCTaBJIATH (OPMYIIBI OMHAPHBIX COEIMHEHU;

*  COCTaBIJIATH YPAaBHEHUS] XUMUYECKUX PEAKIIHIA;

* colmoaTh npasuiia 0€30MacHON paboThl IPU NPOBEICHUH ONBITOB;

*  TI0JIb30BAThCS JTAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCY/IOM;

*  BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

*  BBIYHCIATH MAaCCOBYIO JOJI0 XMMHUUYECKOTO 3JIEMEHTA 110 GopMyJie COSAUHEHHUS,;

*  BBIYUCIIATH KOJMUYECTBO, 00BEM MIIM Maccy BEUIECTBA MO KOJIHYECTBY, 00BEMY, MAacCe pearcHTOB
WJIM TIPOJTYKTOB PEaKLUU;

*  XapakTepu3oBaTh (pU3MUYECKHME M XHMHUYECKHE CBOMCTBAa MPOCTHIX BEUIECTB: KHUCIOpPOAA U
BOJIOPO/JIa;

*  TOJydYaTh, COOMPATh KUCIOPOA U BOJOPO/;

* pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIeCTBA: KHUCIOPOA, BOAOPO/;



pacKpbIBaTh CMbICIT 3aKOHA ABOTaIpO;

PacKpBIBATh CMBICH MOHATUH «TETUIOBOH 3P PEeKT peakinmy», «MOJISPHBIA 00BEMY;
XapaKTEepU30BaTh (PU3NUECKUE U XUMUIECKHUE CBOWCTBA BOJIBI;

pPacKpbIBaTh CMBICTT TIOHATHS «PaCTBOPY;

BBIYUCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIEM PACTBOPEHHOIO BELIECTBA;

Ha3bIBaTh COCIMHEHHUS U3YYCHHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB;

XapaKTepu30BaTh (U3MUECKUE W XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEIIIECTB: OKCH0B, KMCJIOT, OCHOBAaHHH, COJICH;

OIPEICIISITh MPUHAJIJIC)KHOCTD BEIIECTB K ONPEICICHHOMY KJIAaCcCy COCIMHECHUI;

COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUIN M3YYCHHBIX KJIACCOB;

MPOBOAUTH ONBITHI, TOATBEPKIAIOIINE XUMHYECKHE CBOMCTBA H3YYECHHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PAcTBOPbl KHUCIOT W IIEJIOYEH MO HM3MEHEHUIO OKPAaCKHU
WHJMKATOPA;

XapaKTepU30BaTh B3aMMOCBS3b MEXK/Y KJIacCaMU HEOPraHWYECKHUX COCMHCHUM;

packpsiBaTh cMmbich [lepuoguueckoro 3akona JI. 1. Menaeneena;

OOBACHATh  (DU3UYCCKUI CMBICII aTOMHOrO (IOPSAKOBOIO) HOMEpa XMMHYECKOTO 3JIEMEHTA,
HOMEPOB I'pyMIbl ¥ ieproaa B nepuoaudeckoit cucteme J. . Menneneena;

OOBSICHSITh 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOCHUS aTOMOB, CBOMCTB JJIEMEHTOB B TIpeeiax
MaJIbIX TIEPUOJO0B U TJIABHBIX MMOJPYIIIT;

XapaKTepH30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOAOPOA 0 KaJIbIUs) HA OCHOBE UX IOJOKCHUS B
nepuoanueckoii cucreme J. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJISITH CXEMbI CTPOCHHS aTOMOB MepBbIX 20 31emMeHTOB nepuoandeckoit cucremsl [l. .
Menpgeneena;

PacCKpbIBaTh CMBIC]I ITIOHATHMN: «XMMHUYECKAsi CBS3bY, «IJIEKTPOOTPHUIIATEIBLHOCTDY;
XapaKTEepPU30BaTh 3aBHUCHUMOCTh (DU3UYECKHUX CBOMCTB BEIIECTB OT THIMA KPUCTAJUIMYECKOU
PELIETKY;

OIPEJIEIISITh BUJl XUMUYECKOHN CBSI3U B HEOPTAHUYECKUX COETUHEHUSIX;

n300pakaTh CXEMbl CTPOCHHUSI MOJIEKYJ BEIIECTB, OOPa30BaHHBIX Pa3HBIMH BUJAAMH XUMHYECKHX
CBSI3€;

pacKpbIBaTh CMBICH TMOHATHH «MOH», «KaTHOH», «AHUOHY», (BJIEKTPOJUTBHI», «HEIIEKTPOIUTHIY,
«QIEKTPOJIMTUYECKAS] JTUCCOIUAIUAY, «OKUCIUTEID», «CTEMEHb OKUCICHUS», «BOCCTAHOBUTEIDY,
«OKHCIICHHE)», KBOCCTAHOBJICHHUE;

OIPEJIEIISITh CTEMEHb OKUCIIEHNUS aTOMa 3JIEMEHTA B COEUHEHNH;

PacKpbIBaTh CMBICI TEOPUHU AIEKTPOIUTHUECKON JUCCOLUALINM;

COCTaBJISAITh yPaBHEHUSI SIEKTPOJIMTUUECKON TUCCOIUAIIN KUCIIOT, IIEJI0Y€eH, CONEH;

OOBACHSTH CYITHOCTH MPOIECCa MIEKTPOTUTHIECKON AUCCOIMAIIMH U PEAKIIl HOHHOTO 0OMEHa;
COCTaBJISITh TOJHBIC M COKpAIEHHBIC HOHHBIC YPAaBHCHHS peaKIuii oOMeHa;

OTPEeIEIATH BOBMOXXHOCTh MPOTEKAHMS PEeaKIIuii HOHHOTO OOMEHa;

MPUBOJIUTH PEAKLIMH, OATBEPKAAKOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHbIX BELIECTB;
ONPEACISITH OKHCIUTENb U BOCCTAHOBUTEINb;

COCTaBJISAITh ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIINIL;

Ha3bIBaTh ()AaKTOPHI, BIUSIONINE HA CKOPOCTh XMMHYECKOW PEaKIINH;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE PEAKIIMH 110 Pa3IUYHBIM ITPU3HAKAM;

XapaKTepPU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAIIIOB;
MPOBOAUTH OMBITBl 1O TIONYyYEHUIO, COOMPAHMIO U U3YUYCHHUI0O XUMHUYECKHX CBOHCTB
ra3000pa3HBIX BEMIECTB: YIIEKUCIOTO ra3a, aMMHaKa;

pacro3HaBaTh OMBITHBIM ITYyTEM Ta3000pa3HbIe BEIIECTBA: YTJIEKHUCIIBIN Ta3 1 aMMHUaK;
XapaKTePHU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHUEM M CBOMCTBAMHU METAILIOB;

Ha3bIBaTh OPraHMYECKHE BEIEeCTBa MO WX (OpMYyJIe: METaH, dTaH, STUJEH, METAHOJ, JTaHOI,
JIMIEPUH, YKCYCHasi KHUCJIOTa, AMUHOYKCYCHAasl KHUCJIOTa, CTE€apUHOBAas KHUCIOTA, OJIEMHOBAS
KHCJI0Ta, TJIF0K034;

OIICHUBATh BJIMSTHUE XUMHUECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH Cpeabl HA OPraHru3M YEIOBEKa;
IPaMOTHO 00OpaIaThCs ¢ BEIMICCTBAMHU B IIOBCECIHCBHOM JKHU3HHU;

ONpPEACNISITh BO3MOKHOCTh MPOTEKAHUS PEAKIUHA HEKOTOPBIX MPEACTABUTENICH OpraHUYEeCKUX
BEILIECTB C KUCIOPOJIOM, BOJOPOIOM, METAJNIAMH, OCHOBAaHUSIMU, TAJIOTEHAMM.



BpinyckHUK MOTYYUT BO3MOKHOCTh HAYUUTHCSI:

* BBIABUTATh U MPOBEPATH IKCIEPUMEHTAIBHO THIOTE3bl O XMMHUYECKHX CBOMCTBAaX BEILIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHMSI, X CIIOCOOHOCTU BCTYNATh B XUMUYECKHE PEAKIINH, O XapaKTepe
U IPOAYKTaX Pa3UYHbIX XUMHUUYECKHUX PEaKIIHii;

*  XapaKTepu3OoBaTh BEILECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBAIOT MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JAHHBIMH XapaKTEePUCTUKAMU BEIIECTBA;

* COCTaBJIAITb MOJICKYJISIPHBIE M TIOJHBIE HWOHHBIE YpaBHEHUS 1O COKPANIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEUIECTBA MPOSBIATH OKUCIUTEIHHBIC WM BOCCTAHOBHUTEIHHBIC
CBOIMCTBA C y4ETOM CTEIIECHEH OKUCICHUS SJIEMEHTOB, BXOISIINX B €r0 COCTaB;

* COCTaBIIAITb YpPaBHEHUS PEAKIUH, COOTBETCTBYIOUIUX IIOCJIEIOBATEILHOCTH IpPEBpalICHUMN
HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

*  BBIIBUTaTh U MPOBEPSTH HKCIEPUMEHTAIBHO TUIOTE3bI O Pe3ybTaTax BO3JECUCTBUS Pa3IuUYHBIX
(hakTOpOB Ha U3MEHEHHE CKOPOCTU XUMHUYECKOM peaKkiuu;

*  HCIOJIb30BaTh NPUOOPETEHHBIC 3HAHMS IS JKOJOTHYECKM TPAMOTHOTO TIOBEACHHS B
OKpY’Karoleu cpene;

*  HCIIOJIB30BATh MPHOOPETEHHBIC KIFOUEBBIC KOMITETESHIIUH IPU BBIMTOJTHCHUN TTPOSKTOB M Y4eOHO-
UCCIIEIOBATENIbCKUX 3aJad [0 W3YYEHUIO CBOWCTB, CIOCOOOB TMONYYEHHsS M Pacrno3HABaHUS
BEILIECTB;

*  00BEKTHBHO OLICHUBATh MH(OPMAILIHIO O BEIIECTBAX M XUMUYECKHX MPOIECCaX;

* KPHUTHYCCKH OTHOCHTBCA K TICEBAOHAydyHOW WH(MOpPMAIMU, HETOOPOCOBECTHOW pEKIaMe B
CpeaCcTBaX MaccoBOW MH(MOPMALINK;

* OCO3HABaTh 3HAYECHHME TEOPETHUYECKUX 3HAHMM MO XHUMHUM JJIs MPAKTUYECKOW JeATEIbHOCTH
YeNoBeKa;

* CcO3/aBaTh MOJICNIM M CXEMbI IJisi PEIICHHS Y4eOHBIX W IIO3HABATENIbHBIX 3aJa4; MOHUMATh
HE00X0IMMOCTb COOJIOICHHSI IPEANUCAHUHN, PEASIaraéMbIX B MHCTPYKLHUAX MO MUCIOIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBON XUMHH H JIP.

4. Copep:xaHue MpOrpamMmbl

Xumus 8 kiace
(70 yacos, 2 yaca B HeJ1€J110)
HavanbHble NOHATHSA U 3AKOHBI XUMHUM

Tena u BemectBa. CBoOMCTBA BELIECTB. JTAJIOHHBIE (PU3MUECKHUE CBOMCTBA BellecTB. MaTepuaisl U
MaTepuaoBeieHue. Pob XUMUU B JKM3HH COBpeMeHHOro obmiecTBa. OTHOIIEHHE OOIIEeCTBA K XUMUHU:
xemounus u xemopoous.

Metonsl  u3ydeHus xumuu. HaOmrogenwe. OkcrepuMmeHT. MojenupoBanue. Mogaenu
MaTepuaIbHbIC U 3HAKOBHIE WJIH CHUMBOJIbHBIC.

I"a3b1. XKunkoctu. TBEpAbIe BellecTBa. B3anuMHble Iepexo bl MKy arperaTHbIMUA COCTOSIHUSIMU
BEIIIECTBA: BO3TOHKA (CyOnuManius) u aecyOomuManusi, KOHACHCAIMS W WCMapeHue, KPUCTAUIU3AIus 1
JIaBJICHUE.

®usnyeckue sBieHUsA. YnCThie BEMECTBAa U CMECH. [ 'OMOTreHHbIE U reTeporeHHbie cMecu. CMmecu
ra3oo0passble, kuakue U TBEpHAbIe. CrIOCOOBl pa3feNeHus cMecel: MEeperoHKa, WM JUCTHIUISIIHS,
oTcTanBaHue, GUIBTPOBAHKE, KPUCTAIUIM3AIMS WK BbinapuBaHue. Xpomarorpadus. [Ipumenenune stux
croco00B B 1a00paTOPHOI MPAKTUKE, HA TIPOU3BOJACTBE U B OBITY.

XHUMHUYECKUE IEMEHTBI. ATOMBI U MOJIEKYJIBL. [IpocThie M cnokHBIE BemecTBa. AJIIOTPONUs Ha
npuMepe kuciaopoaa. OCHOBHBIE MOJOKEHUS aTOMHO - MoJIeKyJsipHoro yuenus. Monsl. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHHS.

3HaKu (CUMBOJIBI) XUMHYECKUX 3JIeMEHTOB. MH(oOpManus, KOTOPYI0 HECYT 3HAKH XHUMHYECKUX
AJIEMEHTOB. DTUMOJIOTHSI Ha3BaHUM HEKOTOPBIX XHMMHUYECKUX »3JeMeHTOB. Ilepuoauueckas Ttabnuia
xumuueckux syiemeHTtoB JI. M. MenaeneeBa: KOPOTKONEPUOAHBIM W JJIMHHOTEPUOHBIN BapHUaHTHI.
[Tepuonp! u rpynmel. ['maBHas 1 moGovyHast moArpynmsl, uin A- u b-rpynmnel. OTHOCHTETBHAS aTOMHAs
Macca.

Xumuyeckue (opmynsl. MHaexkcbl u kod3dduumentsl. OTHOCHUTENbHAsT MOJEKYJIIpHas Macca.
MaccoBasi 107 XUMHUYECKOro 3JIeMeHTa B coequHeHuu. MHbopMmaius, KOTOPYI0 HECYT XHMMHYECKUE



hopMyIIBI.

Banentrocts. CTpykTypHBIE (pOpMyinbl. XUMHUECKHE DJIEMEHTHI C TIOCTOSIHHOW M MEePEeMEHHON
BaJICHTHOCThIO. BbIBOA  Qopmynbsl coeauHeHUs 1O BajeHTHOCTH. OmpeneneHue BaJeHTHOCTH
XUMHYECKOT0 3yieMeHTa 1o (opmyne BemecTBa. CocraBieHHe Ha3BaHWN COCTUHEHUH, COCTOSIINX U3
JBYX XUMHUYECKHX JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTB.

XuMuueckue peakuuu. PeareHTsl M NpOAYKTH peakuuu. [IpU3HaKM XUMHYECKHUX pEaKLU.
VYcnoBus ux NpoOTEKaHWs W MpeKpaleHusd. Peakiuu ropeHus. DK30TEPMHUECKUE U 3HIOTEPMHUYECKUE
peakuuu.

3aKOH COXpAaHEHMS MacChl BEIIECTB. XUMHUYECKHE ypaBHEHHMsS. (COCTaBIIEHHE XHMHYECKUX
ypaBHeHuid. MHDOpMAaIus, KOTOPYIO HECET XUMUYIECKOE ypaBHEHHE.

Knaccudukanus XUMUYECKUX peakUui MO COCTaBYy U UYUCIY pPEareHTOB M MPOIYKTOB. THIIBI
XUMHYECKUX peaknuid. Peakiuum coemuHEHUWs, pa3loKeHUus, 3ameileHus u obMeHa. Karammzatopsl u
KaTaJlus.

JleMoHCTpalIUU

Konnekuust MatepuanoB U U311 U3 HUX.

Mogenu, ncnosab3yeMble Ha ypokax (pU3HMKH, OMOJIOTUH U reorpaduu.

OOBEMHBIE U IAPOCTEPHKHEBBIE MOJIEIN HEKOTOPBIX XUMUYECKHUX BEILIECTB.

Mopenu KpUCTAUIIINYECKUX PEIIETOK.

Cobupanue npudopa A MOITy4eHUs raza 1 poBepKa ero Ha repMeTUYHOCTb.
Bosronka cyxoro npfa, iioga uiau HadTanuHa.

ArperaTHble COCTOSIHUS BOJIBL.

Pa3nenenue qByx HECMEIINBAIOIINXCS JKUJKOCTENW € IOMOIIBIO IE€TUTEIbHON BOPOHKH.
Juctrmistop u ero padora.

YcranoBka Juist puabTpoBaHus U e€ padora.

VYcTaHoBKa /1715 BeIapuBaHus U e€ padora.

Konnekuust 6pITOBBIX IPpUOOPOB JIIs1 PUIIBTPOBAHUS BO3IyXa.

Paznenenue kpacsiero BeuecTsa omactepa ¢ IOMOIIbI0 OyMaXHOH XpoMaTorpagum.
Monenu amioTpONHbIX MOAU(GUKALIUN YIiIepoia U CEepHl.

ITomy4yenue o30Ha.

ITopTpeTsl 1. 4. bepuenunyca u 1. 1. Menneneesa.

KopoTtkoneproaHeii u anuHHONEpPHOAHBIM BapuaHTel [lepmomguueckoit cucremsr [, U.
Meneneena

KoHcTpynpoBaHnue mapocTepKHEBBIX MOJENIEH MOJIEKYIL.
Anmnapar Kunmna.

Paznoxxenne 6uxpomara aMMOHHMSL.

I'openue cepsl 1 MarHUEBOM JICHTBI.

[Toptpetsr M. B. JlomonocoBa u A. JI. JIaByasbe.

OnbIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI BEILIECTB.

lopenne dochopa, pacTBopeHHEe NPOIYKTa TOPEHHS B BOJEC M HCCIICJOBAHUE TMOIYYSCHHOTO
pacTBopa JIAKMYCOM.

B3aumoneiicTBre CONMIHON KUCIOTHI C IIMHKOM.

[Tonyuenue ruapokcuna meau (I1) u ero pasznoskeHue Mpy HarpeBaHUH.
JIaGopaTopHbIE OMbITHI
O3HakoOMJIEHHE ¢ KOJUIEKIIUen 1a00paTOpHOM MOCYbI.

[TpoBepka mpubopa 1Jis MOJIy4eHHUs Ta30B HA TePMETUIHOCTD.

O3HakOMJICHHE ¢ MUHEpaJIaMu, 00pa3yIOIINMH TPAHUT.

[IpuroroBneHne reTeporeHHON CMECH MOPOILIKOB CEPhI U JKEJIE3a U UX PA3ICIICHUE.
B3aumopeiicTBue pacTBOPOB XJIOPUIOB U MOIUIOB Kallksl C paCTBOPOM HHUTpaTa cepedpa.
[Tonyuyenue ruapoxcuaa meau(ll) u ero B3aumoieicTBUE C CEPHOI KUCTOTOM.

B3anmoaeiicTBre pacTBopa Colibl ¢ KUCIOTOM.

[IpoBepka 3aK0Ha COXpaHEHHUsI MACChI BELECTB HA TPUMEPE B3aUMOICUCTBHUS IEIOYN U KUCIOTHL.

NSO R~WNE



9. TlpoBepka 3aKOHa COXpaHEHHMs MAacChl BEIIECTB HA NPUMEPE B3aMMOIECHCTBHS IIENOYM M COJIH
xenesa (I11).

10. PaznoxeHue nepokcuaa BOAOPOIa ¢ HOMOLIBIO okcuaa Mapranna (IV).

11. 3amemnienue xene3oM MM B MEHOM KYIIOPOCE.

[TpakTudeckne paboThl

1. 3nakomMcTBO C naboparopHbIM oOopynoBaHueM. [IpaBuia TexHUKH O€30MACHOCTH NMpH paboTe B
kabuHere xumun. Hexkoropsie BUabI padoT.

2. AHanu3 MoYBHI.

BakHeiinue npeacTaBuTe M Heoprannveckux pemecTB. KojimuecTBeHHbIe OTHOIIIEHUSI B XHMHUH

CocraB Bo3ayxa. Ilonarue o0 O0OBEMHON J0JIe KOMIIOHEHTa MPUPOJHON Ta30BOM CMECH —
Bo3ayxa. Pacuér 06béMa KOMIIOHEHTA ra30BOM CMECH IO €ro 00BEMHOM J10J1€ B HA00OPOT.

Kucnopon. O3ox. ITonyyenue kucinopona. CoOupanue ¥ pacro3HaBaHHE KHUCIOpoaa. XHMHYECCKUC
CBOIMCTBa KHCJIOPOJIa: B3aUMOJICHCTBHE C METAUIaMH, HEMETa/UIaMH M CJIOKHBIMH BEIIECCTBAMHU.
[Ipumenenue kucnopoaa. KpyroBopor Kuciiopojia B mpupo/Ie.

Oxcunpl. OOpa3oBaHue Ha3BaHUN OKCHUIOB 0 uX (popmyrnam. CocraBieHue GopMys OKCHAOB MO UX
HazBaHusAM. [IpencraBuTenn OKCHUIOB: BOJIA U YIVICKUCIIBIN T'a3, HETaméHas N3BECTh.

Bogopon B mpupoge. dusmueckne M XUMUYECKHE CBOICTBa BOAOPOJA, €ro IMOJy4YeHHEe U
MIPUMECHEHHUE.

Kucnotsl, ux coctaB u knaccudukanus. Maaukaropsl. Tabmuna pactBopumoctu. ColistHast 1
cepHasl KUCJIOThI, IX CBOMCTBA M MPHUMEHCHHE.

Comm, ux coctaB u Ha3BaHusA. PacTBopuMocTh coneit B Boje. [IpeacraBuTenn colieii: XJIopu1 HaTpus,
kapOoHaT Hatpus, pochar KambIus.

[TocTostnaast ABoraapo. KommuectBo BemiectBa. Moisb. Mousipas macca. KpaTHble eauHUIIBI
M3MEPEHHST KOJUYECTBA BEIIECTBA — MHJLIUMOJIb U KHJIOMOJIb, MWUIMMOJISIPHAS W KHUJIOMOJISIpHAS
Macchl BEIIECTBA.

Pacuértel ¢ ucnosnb30BaHUEM TOHITHI «KOJMYECTBO BEIIECTBA», «MOJISIpPHAS Maccay, «IOCTOSHHAs
ABorazipo». 3akoH ABoraJipo. MosipHblii 006EM razoo0pa3Hbix BemecTB. OTHOCUTENbHAs TUIOTHOCTh
OJIHOTO Ta3a Io JIPYromy.

KpaTtHbie equHUIBI M3MEPEHUS — MUJUIUMOISPHBIA M KUJIOMOISPHBIA OOBEMBI Ta3000pa3HbBIX
BEIISCTB.

PacuéTtel ¢ MCOAB30BaHMEM MOHITHH «KOJWYECTBO BEIIECTBA», «MOJISIPHAS MAcca», «MOJSPHBII
00BEM Ta30By, «ITOCTOSTHHAST ABOTaAPO».

Pacuétel ¢ MCNOIB30BaHMEM MOHATHH «KOJWYECTBO BEIIECTBA», «MOJISIPHAS MAcca», «MOJSPHBII
00BEM razoBy», «4uciao ABOraapo».

I'unpocepa. Kpyrosopor Bomel B mpupoae. Dusmueckne M XUMHUYECKHE CBONCTBA BOJBI:
B3aUMOJICHCTBHE C OKCHIAMH.

OcHoBaHus, ux cocraB. PacTBOpUMOCTh OCHOBaHUI B Boj€. VMI3MeHeHHE OKpacKu MHIUKATOPOB B
menouHoi cpene. [IpencraBurenu menodeit: THAPOKCUIBI HATPUS, KATHS U KAJIbIUA.

PactBoputens u pactBopéHHOE BeliecTBO. PactBopnl. PacTtBopenue. I'mapatel. MaccoBasi aoJist
pacTBOpEHHOTO BemiecTBa. Pacu€Thl, CBsA3aHHBIE C WCIOJIB30BAHUEM TMIOHATHUS «MaccoBas JIOJISI
PacTBOPEHHOTO BEIIECTBAY.

JleMoHCTpaumn

Ornpenenenne coaepKaHusi KUCIOPOIa B BO3AYXE.

[Tony4yeHnue kucnopoja pa3noxkeHueM NepMaHraHaTa Kajaus U IepoKcuaa
BOJOpPOJA.

Cobupanue MeToJI0M BBHITECHEHHUS BO3/IyXa U BOJIBL.
Pacno3naBanue kucimoposa.

['openne Marawsi, xenesa, yris, cepsl U pocdopa B KUCIOPOE.
Komnnekuus okcuios.

[Toryuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.

I'openue Bogopona.

BsanmoneiictBue Bomopoaa ¢ okcumom meau(ll).

Konnexknus MUHEpaIbHBIX KUCIIOT.

[TpaBuio paz6aBiieHUs CEpO KUCIOTHI.



Komnmexuus comeit.
Tabnuia pacTBOPUMOCTH OCHOBaHUM, KUCIIOT U COJICH B BOJIE.
HexoTopsle MeTallIbl, HEMETAIUIBI M COEAMHEHNS KOJTMYECTBOM BEIIECTBA B 1 MOJIb.
Mogenps MonsipHOro 00bEMa ra3000pa3HbIX BEILECTB.
JIaGopaTopHBIE OTIBITHI
12.  TlomyrHeHHE U3BECTKOBOM BOJBI IPU MPONYCKAHUU YIIIEKHUCIIOTO Ta3a.
13.  Tlonyuenue BOaOpO/A B3AaUMOJEHCTBUEM [IMHKA M COJITHOU KUCIIOTHI.
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHeHue OKpacKy MHAMKATOPOB B IIEIOYHON Cpee.
16. Osnakomiienue ¢ mpenapaTamy JOMAIIHEH WM IIKOJILHON aNTeuyKd — pPAacTBOPAMH MEPOKCHUIA
BOJIOPOZA, CIIMPTOBOM HACTOMKHU MOJ1a U HAIATBIPHOT'O CIIUPTA.
IIpakTHyeckue paboThl
1. Tlonydenue, coOupanue U pacro3HaBaHUE KUCIOPOJIA.
2. Tlonyuenue, cOOMpaHUe U Paclio3HABAHKE BOIOPOJIA.
3. TIpuroroBieHue pacTBOPOB COJIEN C UX 3aJIaHHONW MACCOBOM JIONIEH.

OCHOBHBIE KJIaCChl HEOPrAaHUYECKUX COeIHMHEHUI
OO6o0mieHne cBejeHU 00 OKCHIAX, UX KIacCH(PUKAIMU, Ha3BaHHUSIX M CBOHCTBaX. CriocoObl
MOJIyYEHUS] OKCUJIOB.

OcHoBanus, #WX Kilaccu(ukamus, Ha3BaHWS W CBOWCTBA. B3ammojaeicTBHE C KHCIOTaMH,
KHCIIOTHBIMU OKCHJaMU U coyisMH. PasnoxkeHne HepacTBOPUMBIX OCHOBaHUN. CrOCOOBI MOTYy4YEeHHUS
OCHOBaHHII.

Kucnorel, ux wiaccupukanus u HazBaHus. OOmMe XUMHYECKHE CBOMCTBA  KHCIOT.
B3aumogeiictBue KUCIOT C MeETaulaMH. ODJIEKTPOXUMHUYECKUU PsJl  HANPSDKEHUM  METasuIoB.
B3aumMopeiicTBre KUCIOT C OKCUAaMU METAJIOB.

B3anMozeicTBue KUCIOT C OCHOBAHMAMH — DPEaKLIMs HeUTpaimsauuu. B3auMoaeicTBue KUCIOT C
consimu. [lomydeHre GECKUCIOPOTHBIX U KUCIOPOACOACPKAIIUX KUCITOT.

Conu, ux kimaccugukanus u cBorictsa. BzaumoseiicTsue comneil ¢ MeTaiaaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumoaencTBue coiel ¢ COJIsAMM.

['eneTndeckue psaapl MeTaula W HeMeTa/ula. ['eHeThueckas CBsI3b MEXAy KiaccaMu
HEOPraHUYECKHUX BEIECTB.

JlabopaTopHbBIE OTBITHI

17. BzaumoseiicTBrE OKCHIA KAITBIIUS C BOJIOIA.

18. ITomyTHEHME N3BECTKOBOI BOJBL.

19. Peakuus HEUTpaJIN3aLUH.

20. IMonyuenue ruapoxcuaa meau (1) u ero B3auMoeiicTBrE ¢ KMCIOTOM.
21. Paznoxenue rugpokcuaa meau (1) mpu narpesanum.
22. BzaumoeicTBIE KUCIOT C METAJUTAMH.

23. B3auMoeiCTBHE KUCIIOT C CONSIMH.

24. O3HaKoMIIEHHE C KOJUIEKIIUEH COJIEH.

25. Bzaumopeiictue cynbgara meau (I1) ¢ sxene3om.
26. BzaumoeiicTBrE COJIEH C CONSMM.

27. T'eHeTnyecKas CB3b Ha IPUMEPE COEAUHEHUM ME/IH.
[IpakTrueckune paboThl

4. Penienue SKCIIEpUMEHTAIBHBIX 3a/1a4.

Hepuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa XMMHYECKUX 3JIEMEHTOB
J. . MeHeneeBa 4 CTPOEHHE aTOMa

EcrecTBeHHbBIE cCeMelCTBAa XUMUUECKHUX 3JIEMEHTOB: IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METAJLIbI,
TaJIOTeHbl, WHEPTHBIC (OmaropoaHbie) ra3bl. AMGOTEpPHOCTh. AMQOTEpHBIE OKCHIBI M THUIPOKCHIBI.
KommnekcHeie comnu.

Otkpeitue JI. U. MenneneeBsim Ilepunoandeckoro 3akoHa W co3gaHue uM llepuoanueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

ATOMBI KaK (popMa CYIIECTBOBAHMS XUMHUUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEJCHUS O CTPOCHUU
aToMoB. JloKa3aTenbCTBa CIOKHOCTU CTpoeHust aromoB. OmbiTel Pesepdopna. [lnanerapnas moxensb



CTPOEHHUS aTOMa.

CocraB aTOMHBIX siiep: NMPOTOHBI, HEUTpoHbl. OTHOCUTENbHAs aTOMHash Macca. B3auMocBs3b
MOHATUH «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMUYECKUX A1eMEHTOB NelNo
1-20. ITonsiTHE O 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

M3otonbl.  ®usmueckuit  cmpicn  cuMBoiuku  [lepuoamueckoit cucrembl. CoBpeMeHHas
dbopmynupoBka Ilepuoanueckoro 3akona. Mi3aMeHeHHs CBOMCTB 3JIEMEHTOB B IEPUOAAX U TPYIIaxX, KakK
(GYHKIUS CTPOCHHUSI SJICKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuka 3J€MEHTa-MeTallla M JJIeMEHTa-HeMeTajlla 10 HUX [OJOXKEHUIO B
[Tepuoanueckoit cucreme xumuyeckux 3semeHToB 1. 1. Meneneena.

JlemoHCcTpanuu

Paznuunbie popmbl TaOIHII TEPUOTUIECKON CUCTEMBI.
MoaenupoBanue noctpoenus Ilepuoguueckoii cuctemsl . 1. Menaeneena.
Mojei aTOMOB XUMHUYECKHX DJIEMEHTOB.

Mopenu aToMOB 351eMeHTOB 1—3-T0 Iepro/10B
JIaGopaTopHbIE OMBITHI.

28. Tonyuyenue aM(pOTEPHOrO T'HAPOKCHIA U UCCIIET0BAHUE €I0 CBONCTB.

Xumuyeckas cBsi3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHI

HonHas xumuueckas cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMU METANIOB U HemeTaioB. Cxembl
o0pa3oBaHMsl MOHHOW CBSI3M Ui OWHApHBIX COeAWHEHWH. VOHHBIE KPUCTAIUIMYECKHE PEIIETKH |
¢du3nyeckre CBONCTBA BELIECTB C 3TUM TUIIOM pelEToK. [IoHsaTHe 0 hopMyIbHOM eMHHIIE BEIIeCTBa.

KoBasienTHass XumuuecKkas CBsI3b. OJJEKTPOHHBIE W CTPYKTYpHble Qopmynbl. KoBaneHTHas
HernosisipHast  cBsi3b. CxeMbl 00pa3oBaHMs KOBAIGHTHOW CBA3M Ul OWHApHBIX COEIMHEHMH.
MounekynsipHble 1 aTOMHbIE KPUCTANIMYECKUE PEIIETKH, U CBOMCTBA BELLIECTB C 3TUM THIIOM PELIETOK.

DNeKTpoOTpULIATENbHOCTb. P anekTpooTpunatensHocTH. KoBaneHTHas mosspHas XUuMHUYEcKast
cBs3b. Jlumonb. CxeMbl 00pa3oBaHUs KOBAJEHTHOM TOJSPHON CBSI3U Ui OMHAPHBIX COEIUHEHMMH.
MounekynsipHble 1 aTOMHBIE KPUCTAJNINYECKUE PENIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Mertannnueckass XMMHUYECKasi CBsI3b M METaJUIMYEcKas KpUCTajuiMueckas pemérka. CBoicTBa
BELIECTB C 3TUM THUIIOM pelI€TOK. EqnHas npupoaa XMMHUYECKUX CBA3EH.

Crenenp oxucienus. CpaBHEHHME CTENEHUM OKHUCJIEHMs M BajeHTHOCTH. IlpaBuna pacuéra
CTeTeHel OKUCIIeHus 1o (popMysiaM XUMHUYECKUX COSTMHEHUH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OmnpenerneHne CTeneHed  OKHUCIEHUs s
AJIEMEHTOB, OOpPa3yIOIIMX BEIIECTBA Pa3HbIX KiIAaccoB. Peakuny MOHHOTO OOMEHAa M OKHCIUTEJbHO-
BOCCTAHOBUTENbHbIE peakunu. OKHUCIUTENb W BOCCTAHOBMUTEIb, OKUCIEHHE M BOCCTAHOBIICHHE.
CocraBiieHHe ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIHUIl METOJOM 3JEKTPOHHOTO
OanaHca.

JleMoHCcTpanuu

Buneo ¢parmenTs! u cnaiinel «MloHHas XUMHUYECKast CBS3b ».

Kosnneknus BemecTs ¢ HOHHOM XUMHUYECKOI CBA3BIO.

Mopenyu HOHHBIX KPUCTAIUIMYECKUX PELIETOK.

Buneodparments! u cnaiinpl «KoBajgeHTHAss XUMUYECKasi CBSI3bY.
Komneknus BemecTs MOJIEKYISIPHOTO U aTOMHOTO CTPOEHHS.

Mogenu MOJIEKYJISIPHBIX U ATOMHBIX KPUCTANINYECKUX PEIIETOK.
Buneodparments! u cnaiiapl «MeTaandeckas XMMUUecKasi CBSI3bY.
Konnekuus «MeTtaibl U CIUIaBbI».

B3auMoeiicTBIe IIUHKA C CEPOid, COISTHOM KUCIOTOM, Xmopuaom Meau (I1).
['openne maruus.

BzaumopeiicTBue XJIOPHON U CEPOBOAOPOIHOM BOJIBI.
JlabGopaTopHbIe ONBITHI

29. W3roToBieHne MOJIENH, HILTIOCTPUPYIOIIEN CBOWCTBA METAILIMIECKON CBSI3H

Xumus 9 kiaace
(68 uacos, 2 yaca B HeeJH0)



IToBTOpeHue U 00001IeHHE CBeEHNH MO KYypcy 8 Kkiacca.

bunapusie coemuHenus. Okcunsl colieoOpa3yrolue W HecolieoOpasyromue. [ MIpOKCUIbL:
OCHOBaHMs, aM(pOTEpHBIC, KUCIOTHI. CpeiHue, KUCIbIe, OCHOBHBIC COJIH.

O0o00mIeHre CBEJICHHH O XUMHUYCCKHUX peaknuax. Kiaccudukanys XUMHYECKHX PEaKIHd I10
pa3IMYHBIM OCHOBAHHUSIM: COCTaBYy M YHCIIy PEarupyrolux W 0Opa3yIIIMXCsS BEIIECTB, TEIJIOBOMY
s deKTy, HalpaBICHUIO, U3MEHEHHUIO CTETICHEH OKHCIICHUS 3JIEMEHTOB, OOpa3yIOIIMX pearupyromune
BeIEeCTBa, (Da3e, MCIOIb30BaHUIO KaTaIM3aTopa.

[ToHsiTE O CKOPOCTH XMMHUUYECKOM peakiuu. DakTOphl, BIMUSIONIME HA CKOPOCTh XUMHYECKUX
peaknuii: MpuUpoIa  pearupyroliux BEIIECTB, HX KOHICHTpAlMs, TeMIlepaTypa, IUIOIIAIb
CONPUKOCHOBEHUSI, HAIMUKE KaTtanu3zaTopa. Karamus.

JemoncTpanuu

O3HaKOMJIEHHE € KOJUIEKLIIUSIMH METAJJIOB U HEMETAJLJIOB.
O3HakoMJIEHHE C KOJUIEKIIUSIMH OKCUIOB, KUCIIOT U COJICH.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOJIbl PEATUPYIOLINX BELIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMK OT KOHLIEHTPALMU PEarupyouux BEeIEeCTB.
3aBHUCHUMOCTh CKOPOCTH XUMHYECKON PEeaKIMK OT IJIOIIAAH
CONPUKOCHOBEHMSI pEarupyIOLIUX BEIECTB («KKUIISIILIUAN CI0N).
3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEaKIMK OT TEMIIEPATyphl pearupyroIINX BEIIeCTB.
JlabopaTopHbIE OMBITHI
B3anmoaeiicTBre aMMHaKa U XJ0pOBOJIOPOIA.
Peakuus HeWTpanuzanuu.
Habmronenue termnoBoro 3¢ ¢dexra peakiiui HeHTpaIn3ainu.
B3aumogeiictBue cepHoit kuciotsl ¢ okcuaom meau (I1).
PasnoxxeHue nepokcua BOJOpoia ¢ MOMOIIBIO KaTanasbl KapToders.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMKU OT MPUPOAbl PEarMpyroIIUX BEIIECTB HA IpUMEpe
B3alMOJICHCTBUSL PacTBOPOB THOCYJb(aTta HaTpus W Xxjopuzaa Oapus, THOCyiab(daTa HaTpus u
COJITHOM KHMCIIOTBI.
7. 3aBUCHMMOCTBH CKOPOCTH XUMHYECKON PEAKIIMU OT NPUPObI METAUIOB ITPU MX B3aMMOJENHCTBUH C
COJISTHOM KHMCIIOTOM.
8. 3aBUCMMOCTL CKOPOCTH XHMHUYECKOH PEAKIMU OT MPUPOJABLI KMCIOT IPU B3aUMOIEHCTBHU UX C
KEIJIE30M.
9. 3aBHCHMMOCTBL CKOPOCTH XUMHYECKON PEAKIIMU OT TEMIIEPATYPHI.
10.  3aBHCMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHLIEHTPALIHH.
11. 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pEAKIMU OT IUIONIAJN CONPHUKOCHOBEHHUs pearupyromux
BELIECTB.
12.  3aBHUCHMMOCTB CKOPOCTHM XMMHYECKON PEAKIUK OT KAaTaIu3aTopa.

ocouhkwnpE

XuUMHYeCcKHe PeaKkIMu B PacTBOPAaXxX 3IEKTPOJMTOB.

[TonsTHEe 00 AICKTPOJUTHYCCKON AMCCOLMAIMH. DJICKTPOIUTHI U HEICKTPOIUTHL. MeXxaHu3M
JTUCCOLMAIIMN  AJIEKTPOJIUTOB C PAa3IMYHBIM XapakTepoMm CBsi3U. CTENeHb BJIEKTPOIUTUYECKOM
muccoranui. CUIbHBIC B ClTa0bIe 3JICKTPOJIUTHI.

OCHOBHBIE TOJIOKEHHSI TEOPUH ICKTPOIUTHIECKON nucconanun. Kiaccudukamus HOHOB U BX
cBoiicTBa. KHCITOTBI, OCHOBaHUS U COJIM KaK AJICKTPOIUTHI. X KiaccuuKaIus U JUCCOIUAITHS.

OO0mue XMMHUYECKHE CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKW HWHIUKATOPOB, B3aUMOJICUCTBHUE C
MeTaJUlaMH, OKCHJAMH U THAPOKCHUJIAMU METAJUIOB M COJSIMU. MOJEKYJSIpHbIE U MOHHBIE (IIOJIHBIE U
COKpalIEHHbIE) YPABHEHHUSI pEaKInil.

XUMHYECKUN CMBIC COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS IPOTEKAHUS PEAKLIIUN MEXKY JICKTPOJIUTAMU
JIO0 KOHIIA. Ps1 akTHBHOCTH METaJIIOB.

OO01Ire XMMUYECKUE CBOMCTBA IIeJI0Ueii: B3aUMOACHCTBUE C KUCIIOTAMM, OKCHIAMH HEMETAJLIOB,
comsivu. OOIMEe XMMHYECKHUE CBOMCTBA HEPACTBOPHUMBIX OCHOBAHHI: B3aMMOJCHCTBHE C KHCJIOTAMH,
pazyioKeHUe MpU HarpeBaHUU.

OO0mue XWMHUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH, IIEIOYaMHU,
COJIIMU M MeTaJiilaMu. B3anmojelicTBHe KUCIBIX COJISH CO IeI0OYaMU.

IM'aaponus, kak 0OMEHHOE B3aUMOJICHCTBHE COMel ¢ BOAOW. ['Maponmn3 com CHIIBHOTO OCHOBAHUS
1 cnaboit KucnoThl. ['maApoan3 conu cinaboro OCHOBaHUS M CUIIbHOM kucioThl. [lIkana pH.



CBoiicTBa KHCJIOT, OCHOBAaHUM, OKCHUIOB W COJEH B CBETE TEOPUHU BJIEKTPOIUTUYECKOMN
AJucconuan U OKHNCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
JlemoHCTpanuy.

HcneiTanue BCIICCTB U UX PAaCTBOPOB HA 3JICKTPOIIPOBOAHOCTD.
3aBHCHUMOCTh QJICKTPOIIPOBOAHOCTHU YKCYCHOI;'I KHCJIIOTBI OT KOHIOCHTpAaluH.
I[BI/I)KGHI/IC OKpalICHHBIX NOHOB B 3JICKTPUYCCKOM I10JIC.

Omnpenenenne xapakrepa cpeibl B pacTBOPax COJEH.
JlabopaTopHble ONBITHL.
13. Muccounarnus cnabbix 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBI.
14. Vizmenenue OKpacku HHAMKATOPOB B KMUCJIOTHOM CPEJIE.
15.  Peaknus HelTpanu3anuu pacTBoOpa MEIOYM Pa3IHnYHBIMU KUCIOTAMH.

16. Ilomyuenne ruppokcuna meau (1) u ero B3aumMoelcTBIE ¢ Pa3IMYHBIME KMCIOTAMH.

17. BzaumogpeiictBue cuabHBIX KUCIOT ¢ okcunom meau (11).
18-20. B3aumoelicTBre KACIOT ¢ METAJUIAMU.

21. KauecTBeHnHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHue CTyaHs KPEMHHEBOM KMCIOTBL

23. KayecTBeHHAas peakiys Ha XJIOPH - MU CYIIb(aT-HOHEI
24. VI3MeHeHne OKPACcKH MHIMKATOPOB B IEIOYHOM Cpee.

25. B3aumoeiicTBHe menovei ¢ YTJIEKUCIIBIM Ta30M.

26. KayecTBeHHAas peakiys Ha KATHOH aMMOHHSL.

27 . Ionyuenue ruapoxcuna meau (1) u ero pasnoxenue.

28. BzaumoeiicTBre KapOOHATOB C KMCIOTAMH.

29. Tlonyuenune ruapokcuna xeiesa (11).

30. Bzaumozeiicteue xenesa ¢ pactsopom cyiabdara meau (11).
[MpakTHyeckue paboThl

1. CsolicTBa KHMCIIOT, OCHOBAaHMH, OKCHJIOB M COJIEH B CBETE€ TEOPHHU DIJIEKTPOIMTHYECKOM
JIMCCOLIMAIINK U OKMCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUit

HeMeTasibl M X COeAUHEHMUS.

CtpoeHue aToOMOB HEMETAJUIOB W WX TmonoxeHue B Ilepumonuueckor cucreme. Psin
ANEKTPOOTpHULATENbHOCTU. KpucTaminueckue pemeéTku HEMETAIIIOB — MPOCTBIX BEIIECTB. AJUIOTPONHS
u e¢ mpuunHbl. Du3nMvecKkne CBOMCTBA HeMeTaioB. OOIIME XUMUYECKHE CBOMCTBA HEMETAILIOB:
OKHUCJIUTENbHBIE U BOCCTAHOBUTEIBHBIE.

l"anorensl, cTpoeHUE MX aTOMOB U MOJeKyJd. Du3ndeckne U XMMHUYECKUE CBOMCTBA TajlOr€HOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOICTB raJIOT€HOB B 3aBUCHUMOCTU OT UX MoyiokeHus: B Ilepunonnueckoi
cucreme. HaxoxieHre rajoreHoB B IPUPOJIE U UX MONydeHHEe. 3HaUeHUE U IPUMEHEHHE IaJIOT€HOB.

lasioreHOBOJIOPOJBI M COOTBETCTBYIOLIME  HUM  KHUCJOTHI:  IUJIaBUKOBAas,  COJIsIHAsd,
OpoMoBOAOpOHAs, HOA0BOJOpoaHasA. ['amorenuzapl. KadecTBeHHblE peakIMM Ha TaJOr€HH]I-UOHBI.
[IpumeHneHne coeTMHEHU rajJoreHoB U UX OMOJOorHYecKast poib.

O6mas xapaktepuctuka osneMeHToB VIA-rpynmel. Cepa B mpupoae u €€ MOJyYeHHE.
AnnoTpornHble MOIM(UKALIUU CEPBI U UX CBOMCTBA. XMMHYECKHE CBOMCTBA Cephl U €€ MpUMEHEHHE.

CepoBOZIOpPOI: CTPOEHHE MOJICKYJbI, (U3NYECKHEe M XUMHYECKHE CBONCTBa, IMOJYYCHHUE U
3Hauenne. CepoBogopoanas kuciota. Cynbduasl 1 ux 3HaueHue. JIroMmuHOPOPHI.

Okxcun cepsr (1V), cepuucras kucnora, cynbGuTsl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cyinbparel. Kpuctammoruapatel. KauecTBeHHast peakiys Ha
Cynb(ar-uoH.

CepHast kucnoTa - CHJIBHBIM anekTponuT. CBolicTBa pa30aBiIeHHONW CEpHOW KHUCIOTHI, Kak
TUMMYHOW KHCIOTHI: B3aWMOJICHCTBHE C METaUIaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHUIAMH,
OCHOBaHUSIMHU U aM(POTEPHBIMU TUIPOKCUIAMU, coisiMu. KauecTBeHHas peakiiys Ha Cyib(aT-HOH.

OOmiass xapakTepucTuka »d1eMeHTOB VA-Tpynmbl. A30T, CTpPOSHHE aroMa W MOJIEKYJIBL.
Ouznyeckue U XMMHUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €T0 OMOJIOTHYECKas POJIb.

AMMHaK, CTpOCHHE MOJIEKYJIBI U (U3NYECKUE CBOMCTBA. AMMUAYHAs BOJA, HAATHIPHBINA CIIHUPT,
ruapar ammuaka. JIOHOpHO - aKIEeNTOpHBIH MeXaHu3M oOOpa3oBaHMsI KAaTHOHA aMMOHMSI.
BoccranoBurenbhbie cBoiicTBa ammuaka. Coii aMMOHUS M UX NpUMeHeHune. KauecTBeHHas peakiius Ha
KaTMOH aMMOHHUSL.



Oxkcuapl a30Ta: HecoueoOpa3yrone U KUCIOTHBIC. A30THCTash KUCIOTa M HUTPUTHL. A30THas
KHUCJIO0Ta, €€ MOoJIydYeHue U cBoicTBa. HUuTparsl.

dochop, crpoerne aroma u amiorponus. Dochuasl. Dochun. Oxcunm dochopa(V) u
oprodochopnas kucnora. Docharer. Pochopubie ynodperus. MHCEKTULIHIBL.

OO6mas xapakTepucTuka 31eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTBHIX
BEIIECTB U COCAMHECHUN B 3aBUCUMOCTH OT IOJIOXKEHUS 3JIEMEHTOB B [lepruoandeckoil cucteMe. YTIIepo.
AnnotponHele  Moaudukauuu: anmas, rpadur. AmopdHBI yriaepogq W €ero copra:  caxa,
AKTUBUPOBAHHBI  yromb. AgjcopOmmsi. XWUMHUYECKHE CBOWCTBA yriiepona. Kokcoxumudeckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousr.

Oxcup yriepoga(ll): crpoenre Monekyssl, moiaydeHue u ero cpoictBa. Oxcup yriaepoga(lV):
CTPOECHHUE MOJIEKYJIbI, MOJYyYEHHE K €ro CBOWCTBA. YroyibHass Kuciaota. Coiau yrojbHOW KHCIIOTHI:
KapOOHATHI U THIPOKApOOHATHI. TeXHUYECKas ¥ MUIIEBAst COJA.

Heoprannueckne # OpraHMYecKue BEUIECTBA. YTJIEBOJAOPOAbL. XHMMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB, KK MOPSI0K COEAUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

MeraH, 3TaH, Kak IMpeNeNbHbIE YIIE€BOAOPOAbL. OTHIEH W aUETUJICH, KaK HEeNpelebHbIe
(HeHachIILIEHHBIE) YIIIeBOJOpOibl. 'opeHue yrieBoopo1oB. KauecTBeHHbIE peakiMi Ha HETpeAeIbHbIC
COE/IMHEHMUS.

OTHJIOBBIM CIIUPT, €r0 MOJy4YeHUEe, IPUMEHECHHE W (U3HO0JIOTHYECKOoe nelcTBue. TpExaToMHBIN
cnupT ruiepuH. KauecTBeHHas peaklysi HA MHOTOATOMHBIE CIUPTHI. YKCYCHas - IPEICTaBUTEINb
KJIacca KapOOHOBBIX KHUCIIOT.

Kpemnuii, ctpoenue ero atoma u cBorictBa. Kpemuuii B npupoge. Cunuuunel u cunad. Okeua
kpemuus (1Y). KpemuueBast kuciaora u €€ CoJu.

[IpouzBoacTBo cTekina u nemenTa. [Ipoayknus cuamkaTHON MPOMBILUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, (papdop, dasHc.

OnTuyeckoe BOJIOKHO.

Hemerannsl B npupozae. dpakunoHHas nmeperoHka *HAKOro BO3AyXa Kak CHOco0 NOJyueHus
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHus, xopa, ioga. DIEKTPOIU3 PACTBOPOB.

[TonydyeHnne cepHOI KUCIOTHI: ChIPbE, XUMU3M, TEXHOJOTUYECKAs! CXeMa, METOJ| KUIISIIETo €04,
MPUHIMIBL TETUIOOOMEHa, MPOTHUBOTOKAa M HupKymsauuu. Oneym. [Ipow3BoacTBO aMMuaka: ChIPHE,
XUMH3M, TEXHOJIOTHYECKas cXeMma.

JeMoHcTpanuu

Komnnekuust Hemerannos.

Monenu KpucTaNInYecKUX PeléToK HEMETAIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaATOpP U NPUHIMIIBI €70 PaOOTHI.

I'openne HeMeTallI0B - IPOCTBIX BEIIECTB: cepbl, pochopa, APEBECHOTO YIIIS.
OO0pa31bl TaJOreHOB - IPOCTHIX BEIIECTB.

B3anMopeiicTBre raJloreHOB ¢ METaJIJIaMHU.

BriTecHenue xsopa OGpoMoM WM ioj1a U3 pacTBOPOB UX coJiei

Konnexkuust npupoIHbIX COeAMHEHUH XJIOpA.

B3aumMopeiicTBue cepbl ¢ MeTaIamMu.

I'openue cepsl B kuciopoe

Konnekuust cynbpuanbix pya.

KauecTtBenHnas peakuus Ha CyabGUI-HOH

ObeclBeunBaHNE OKPALICHHBIX TKaHEH U [[BETOB CEPHUCTHIM T'a30M.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTBI C MEBIO.
OOyrnuBaHre OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOMN CEpHOM KHCIOTOM.
Huarpamma «CocTaB Bo3ayXxa».

Buneodparmentst u cnaiiapl «IItuusu 6azapbi.

[Tonydenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Paznoxenue buxpomara aMMOHHS.

B3anMozeincTBre KOHLIEHTPUPOBAHHOM a30THON KUCIJIOTHI C MEJBIO.

l'openune uyepHoro nopoxa

PasnosxeHne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojbKa B HEM

O06pa3siel mpupoaHBIX coequHeHui hocdopa.

I'openue dhochopa Ha Bo3ayXe U B KHUCIOPOJIE.

[Tonyuenue 6enoro pochopa u UCBITAHHE €TO CBOMCTB




e Komnekmust «O06pa3ipl MPUPOIHBIX COSAMHEHUHN YIIIepoaay

e [loptper H. JI. 3enunckoro. [lornomenne akTUBUPOBAHHBIM YIIEM PACTBOPEHHBIX BEIIECTB
WJIY Ta30B.

e YCTpONCTBO IIPOTHUBOra3sa.

e Mojenu MOJIEKyJ MeTaHa, 3TaHa, STUJICHA U alleTHIICHA.

e BsaumopeiicTBue sTUNIeHa ¢ OPOMHOI BOAON U pacTBOPOM IEpMaHTaHaTa Kajusl.

e OOme XMMUYECKHE CBOMCTBA KUCIIOT Ha MPUMeEpPEe YKCYCHOM KUCIIOTHI.

e KayecTBeHHas peakiusi HA MHOTOaTOMHBIE CITUPTHI.

Komnekuust «O6pa3iibl NpUPOIHBIX COEAMHEHUN KPEMHUS.

Komneknus crekna, KepaMMKHU, EMEHTA U U3J1€JIUN U3 HUX.

Koiutekuus npoayKuuu CUIMKaTHOM MPOMBILIJIEHHOCTH.

Buneodparmentst u cnaiinbl «I [pon3BOACTBO CTEKIIA M IEMEHTAY.

Komnekuus «IIpupoanbie COeIMHEHNS] HEMETAIIIIOB).

Buneogparmentst u cnaiiipl «@pakiioHHas IeperoHka )XUIKOTO BO3TyXa

Buneodpparmentet u  cmaiigel  «llomyuenue  BomOpoja, KHCIOpOJAa W TajJOT€HOB

ANEKTPOIIUTUIECKUM CIIOCOOOMY.

Mopenu anmnapaToB AJig IPOU3BOJCTBA CEPHOM KUCIIOTHI.

Mopenp Kunsimero cios.

Mopeinb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparments! u cnaiiasl «IIpou3BoicTBO CEPHOM KUCIOTHD».

Buneodparments! u cnaiasl «IIpon3BoicTBO aMMHaKa.

Komnexkuust «CpIpb€ A1 MOTyUEHUSI CEPHOM KUCIOTBI».

J1abopaTOpHBIE OIIBITHI

31. Pacno3naBaHue rajoreHu-uOHOB.

32. KauecTBEHHBIE PEAKIMHU Ha CYJIb(aT-HOHBI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHSI.

34. XuMuueckue cBONCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJINTA.
35. KauectBennsle peakuu Ha Gocdar-HoH.

36. IMonyuenue U CBOWCTBA yrOABHOM KMCIOTBI.

37. KauecTBenHas peakius Ha KapOOHAT-HOH.

38. IIpomyckanue yrieKucioro raza Yyepe3 pacTBOp CUIIMKATa HATPUSL.
IIpakTiueckue padoThl

2. VI3yuenue CBOMCTB CONSHON KHCIIOTHI.

3. U3yuenue CBOUCTB CEPHOM KHCIIOTHI.

4. Tlony4eHne aMMHUaKa ¥ U3y4eHHE €r0 CBOWCTB.

5. IMonyueHue yriaekuesioro raza i Mu3y4eHue ero CBOUCTB.

MeTajljibl H UX COEeAMHEHUSA

[Tonoxxenue metauioB B Ilepuoguueckoi cucreMe xumudeckux snemeHtoB J[. . MeHneneena,
CTPOCHUE HX aTOMOB W KpHCTAUIOB. MeTajuindeckas CBSI3b WM METAJIMYECKash KpHCTaJUIMYecKas
pemérka. GU3NYECKUE CBOMCTBA METAIUIOB: JIEKTPO- U TEIUIONPOBOAHOCTH, OTPaKAIOIIAsi CIOCOOHOCTH,
IIaCTUYHOCTh. CIIJTaBbl YEPHBIE U 1IBETHBIE.
Metaiibl Kak BOCCTAHOBUTENU. DJEKTPOXUMHYECKUM PsiJl HaNpsbKeHW. B3anmoaeicTBue MeTalioB ¢
HEeMeTaJUTaMH, OKCHIaMH, KHCIIOTaMH, COJISIMHU. AJTFOMUHOTEPMHSL.
CTpocHHE aTOMOB U MPOCTHIX BEIICCTB MIEIOYHBIX METAIOB. 3aBUCUMOCTD (DU3HYECKUX U XUMHUUYECKHUX
CBOWCTB MIEJIOYHBIX METAJVIOB OT 3apANIOB sAep MX aToMOB. OKCHABI U THAPOKCHABI IIEIOYHBIX
METAJJIOB, WX IIOJy4YeHHEe, CBOWCTBA, INpHUMEHEHHE. BakHeline cojiud IIEeTOYHBIX METaIoB, HX
3HAYEHUE B )KMBOW W HEKMBOUM MPUPOJIE U B )KU3HHU YEJIOBEKA.
CtpocHHE aTOMOB W IPOCTBIX BEIECTB INEIOYHO3EMEIbHBIX METAJIOB. 3aBUCUMOCTh (DM3UYCCKUX U
XMMHYECKUX CBOMCTB WIEJIOYHO3EMENBbHBIX METAJIOB OT 3apsAloB saep uX aTtoMoB. Okcuabl H
TUIPOKCUJIBI IIEIOYHO3EMEIBbHBIX METAJJIOB, UX ITIOJyYEeHHE, CBOMCTBa W TpUMEHEHUe. Baxueiiue
COJIM MIEJIOYHO - 3€MEJIbHBIX METAIOB, X 3HAUYCHHWE B MPHUPOJEC M KU3HU 4deloBeka. KapOoHarTel u
TUIPOKApOOHATHI KAJTBIIUS.
XKéctkocTh BOABI: BpeMeHHass M mocTostHHasA. CrocoObl ycTpaHEHHUs BpeMEHHOM KECTKOCTH. CrocoObI



YCTpaHEHHSI TMOCTOAHHON KECTKOCTU. MonuThl. CoeIMHEHUsS allOMUHUSA B NPUPOJE. XUMHUYECKHUE
cBoiicTBa amomuHMsI. OCOOEHHOCTH OKCHIA U TUAPOKCHIA ATIOMUHUS KaKk aM(OTEPHBIX COCTUHCHHIA.
Baxneitmme conu amoMuHus (XJI0puI, Cyabdar).

OcoOenHoctu CcTpoeHHsI aroma xene3a. JKemne3o B mpupone. Baxkuelimme pynasr xene3a. OKCHIBI U
rugpokcunl skenesa (1) u xenesa (1), Comu xenesa (1) u sxenesa (111). O6HapykeHHEe HOHOB KATHOHOB
JKeJle3a B pacTBOpe. 3HaUEHHE COEITMHEHUI JKenesa.

Koppo3ust xumuueckas v 371€KTpOXUMHUUECKasl. 3aliuTa METAJUIOB OT KOPpo3un. MeTaiisl B IPUPOJE: B
CcBOOOJHOM BuUJIe¢ U B Buie coenuHenui. [lonarue o meramrypruu. U€pHas M 1BeTHas METAJLTyprusi.
[Tupomeramnyprusi, TUAPOMETAJUTYprusi, sjaekTpoMeramnyprus. Jlomenusiii mponecc. Ilepepaborka
YyryHa B CTaJlb. DJIEKTPOJIU3 PaCIIaBOB.

JlemoHCcTpanuu

B3anmoneiicTBre HaTpusL, TUTHS U KAJIBLIUS C BOJOM.

['openue HaTpus, MarHus U xeae3a B KUCIOPOJIE.

Benblika TepMUTHOR CMECH.

B3anmopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
B3aunmMopeiicTBre adtOMUHMS C KUCIOTAMM, LIEI0YaMU U BOJOM.
B3anmoneiicTBre xkee3a u MeIM C XJIOPOM.

B3anmopeiictBue MeauM € KOHIEHTPUPOBAHHOW CEPHOM KHCIOTOM M a30THOM KHCIOTOM
(pa36aBIeHHOM U KOHIICHTPHUPOBAHHOM ).

Oxpacka I1aMeHu COEMHEHUSIMHU 1ET0YHbIX METAJJIOB.
Oxpacka riaMeH COeIUHEHUAMU IENOYHO3EMEIbHBIX METALIOB.
l"amenne u3BecTr BOOM.
[Tonyyenue KECTKON BOABI B3aUMOIECUCTBUEM YITIEKHACIIOTO T'a3a C U3BECTKOBOW BOJIOM.
YcrpaHeHne BpeMeHHOM KECTKOCTH KUIISTYEHUEM U T00aBKOM COJbI.
YcTpaneHue NoCTOSIHHOM KECTKOCTH 100aBKOM COMBI.
VOHUTBI ¥ IPUHLIKI UX JEHCTBUS (BUACOPPATMEHT).
Komtekuyst npupoAHbIX COEINHEHUN aIFOMUHMSL.
Buneodparments! u cnaiasl «OKCHT aTFOMUHUS U €70 MOAU(DUKAITII.
[Tonmyyenue ampOTEpHOro TMIPOKCUAA ATIOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
Komnexkuust « Xumuueckne HCTOYHUKN TOKa.
Pe3ynbTarthl JUIMTENBHOTO SKCIEPUMEHTa 10 M3YYEHUI0 KOPpPO3UU CTajJbHBIX W3AEIUN B
3aBUCHUMOCTH OT YCJIOBHH ITPOLIECCOB.
Boccranosnenne mean u3 okcuaa meau (1) Bogopoaom.
Buneogparments! u cnaiiansl « [pou3BOICTBO UyTyHa U CTAIIH.
Buneogparments! u cnaiiibl «3aenus U3 yyryHa v CTaam.
Buneodparments! u cnaiast «I[Ipon3BoicTBO aMtOMUHUS.

JlaGopaTopHbIe ONbITHI

39.BsanmozeiicTeue xene3a ¢ pactBopom cynbdara meau(ll).

40.TTony4yenne U3BECTKOBOI BOIBI U OMBITHI C HEM.

41.Tlony4enue ruapokcunos xeneza(ll) u (111).

42.Ka4ecTBEHHBIE PEAKIIMU HA KATHOHBI JKeJIe3a

IIpakTuyeckue paboThl

6. IlomydeHue 5KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.

7. Pemenne SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «MeTautby».

XHUMHA U OKpYKAOIIas cpeaa.

Crtpoenue 3emnu: siIpo, MaHTHUs, 3€MHas Kopa, UX XUMHUYeckuil cocraB. Jlutocthepa u e€

XUMHYECKU coctaB. Munepanbl. Pyasl. Ocamounbie nopozsl. [lone3Hsie nckonaeMble. XUMHYECKHUM
cocTaB rujipocdepbl. XUMHUYECKHI COCTaB aTMOC(hEpHI.
HcTouHMKN XUMHUYECKOTO 3arps3HEHUs] OKpYKaroliel cpensl. [1o0anbHbIE SKOJOTHUECKHE TPOOIEMBI
YeIIOBEUECTBA: TAPHUKOBBIM 3(P(}EKT, KHUCIOTHBIC JOXKJIHW, O30HOBBIC JABIPbL. MEXKIyHApOIHOE
COTPY/JIHMYECTBO B OOJIACTH OXpPaHbl OKPYXKAIOIIEH Cpeabl OT XHMHYECKOTO 3arpsi3HeHMs. «3eynéHast
XUMHS.



JleMoHCTpaIuu

Buneogparmentst u cnaiinsl «CtpoeHne 3eMin U €€ XUMUYECKUIA COCTaB.
Komrekuyst MUHEpaJIOB ¥ TOPHBIX OO,
Kosekuus «Pyapl MeTaioB.

BuneodparmenTsl u cnaiapl «I 106anbHbIE SKOJIOTHYECKHE TPOOIIEMBI YEII0BEYECTBAY.
JlabopaTopHbIe ONBITHI

43. N3yuenue rpanura.

O06001eHNEe 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY PK3aMeHY.

CtpocHue atroMa B COOTBETCTBHU C TIOJOKCHHEM XHMHUYECKOrOo »3jeMeHTa B Ilepwoauyeckoi
cucteme. CTpOCHHE BEIIECTBA: XUMHUUYECKAs CBSI3b U KPUCTALIMYCCKUE PEIIETKH. 3aBUCUMOCTh CBONCTB
00pa30BaHHBIX 3JICMEHTAMH IPOCTBIX BEHISCTB (METAJIOB, HEMETAJIOB, OJIATOPOJAHBIX TIa30B) OT
MOJIOXKEHUs AneMeHToB B [leproandeckoit cucreme. TUIIONOTHST HEOPTAaHUYECKUX BEIIECTB, JEICHUE MX
Ha kjgacchl M rpymmbl. [IpencraBurenu. IIpu3Haku M YCIOBHS NPOTEKAHUS XHMHYECKUX PpEaKI[Uid.
Tunosioruss XMMHYECKUX PpEAKIUMH 10 pPa3IMYHbBIM OCHOBaHHWSAM. Peakiuu wWOHHOro oOMeHa.
OKHCIIMTEIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIHH.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XUMHUYECKHE CBOMCTBA COJIEOOpa3yIONIUX
OKCHJIOB, THJIPOKCHIOB (OCHOBAHUM, KUCIOT U aM(OTEPHBIX THAPOKCHUIOB), COJICH.

6. YueOHO-TEeMAaTHYECKUH IIJIAH

Ne HaumenoBanwue pasienoB (Tem) KomnuuectBo B ToMm ymciie Ha mpoBecHNE
4acoB I10 [IpakTrueckux KoHTposbHbIX
nporpamme pabor paboT
8 knacc

1. | HayanbHble TOHSTHS U 3aKOHBI XUMHAH 21 2 1

2. | Baxueiine MPEJCTaBUTETHN 20 3 1
HEOPTaHUYECKUX BEIIIECTB.
KonnuecTBeHHBIE OTHOIICHUS B XUMUH.

3. | OCHOBHBIE KJIacChl HEOPraHUYECKHUX 11 1 1
COCTUHEHUN.

4. | Ilepnonnueckuit 3aKOH u 8 0 0

HepI/IOI[I/I‘-IGCKaSI CUCTeMa XHUMHNUYCCKUX
snemenToB J[. WM. MeHaeneeBa u
CTPOEHHUE aTOMA.

5. | Xumuueckas cBs3b. OKHCIUTEIBHO- 10 0 1
BOCCTAHOBUTEJIHHBIC PEAKITHH.
Hroro 70 6 4
9 knacc
1. | [HoBTOpenue u 0600IIEHNE CBEACHHA IO 5
Kypcy 8 knacca. XMMUYECKHE PEAKIIUH.
2. | XuMHUYEeCKHe PeakIMy B pacTBOPaX. 10 1 1
3. | Hemeraiuisl 1 UX COeQUHEHNS. 26 4 1
4. | Mertaisl ¥ UX COEIUHEHU. 17 2 1
5. | Xumus 1 oKpy>Karomas cpesa. 2 0 0
6. | O600meHne 3HaHUK TI0 XMMHH 32 KypC 8 0 1
OCHOBHOM mkoabl. IloaroTtoBKa K
OcHOBHOMY rOCYJapCTBEHHOMY
sk3ameny (OI'D).

HUTroro 68 7 4




7. Y4eOHO-MeToAHYeCKOoe 0O0ecneueHue Kypca XuMHu
OCHOBHOM 00111€00pPa30BaTeJIbHON IIKOJIbI

YMK «Xumusa. 8 knaccr
1. Xumus. 8 kitace. Yueonoe mocodbue (aBropsl O. C. I'abpuensn, 1. I'. Octpoymos, C.A. Cnaakos).
2. Metomudeckoe mocooue. 8 kimace (aBropsl O. C. 'adbpuensn, U. I'. Octpoymos, C. A. Crnaakos).
3. Ilporpamma kypca xumuu s 7—9 kmaccoB o0meoOpazoBaTesbHbIX yupexaeHuit (aBroper O. C.
Ia6puensu, U. I'. Octpoymos, C. A. Cnankos).
4. TIpoBepouHble M KOHTPOJIbHBIE paboThl. 8 Kinacc (aBTopsl O. C. I'abpuensH, . B. Tpuryouak).
5. Xumus B TecTax, 3ajauax u ynpaxnenusx. 8 kinacc (aBropsl O. C. 'abpuensia, U. B. Tpurybuax).
6. DiekTpoHHas popMa yaeOHOTO 1ocoOus.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 knacc. Yuebnoe nocobue (aBtopst O. C. I'abpuensn, U. I'. Octpoymos, C.A. Ciagkos).
2. Meroandeckoe nocooue. 9 kiace (aBropsl O. C. 'abpuensu, U.I'. Octpoymos, C. A. CrnagkoB).
3. IIporpamma kypca xumum Uit /—9 kimaccoB o0meoOpazoBaTenbHbIX yupexaenuid (aBtopsl O. C.
I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. IIpoBepouHble U KOHTposbHBIE padoThl. 9 Kinace (aBTopsl O. C. I'abpuensn, U. B. Tpuryouaxk).
5. Xumus B TecTax, 3aauax u ynpaxsnenusax. 9 knacc (aBropsl O.C. I'abpuensn, U. B. Tpurybuax).
6. DnexTpoHHas (hopMa yaeOHOTO MOCOOusI.

NHTepHeT-pecypebl:
1. http://lwww.alhimik.ru. TIpencTaBieHs! ciaeayroime pyoOprKI: COBETbI aOUTYPUCHTY, YUUTETIO XUMHH,
CIPAaBOYHHK (OYCHH OOJIbINAs MOAOOpKa TAOJMIl U CIPABOYHBIX MAaTEPHATIOB), BECEnass XUMUs, HOBOCTH,
OJIMMITHA]IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYCCKUX CBEACHHIA).
2. http://lwww.hij.ru. Xypran «Xumusi U KH3Hb» MOHATHO W 3aHMMATEJIBHO PAcCKa3bIBaeT 000 BCEM
HUHTEPECHOM, 4TO IIPOUCXO/UT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html. Dnexkrponnslii xypHan «XUMUKH U XHMUSI», B KOTOPOM
HPEJICTABICHO MHOXKECTBO OIBITOB IO XMMHH, 3aHHMATEIbHON WH(OpPMAIMH, MO3BOJSIONICH YBICUYb
YYEHUKOB 3KCIIEPUMECHTAIBHON YaCThIO MIPEIMETa.
4. http://c-books.narod.ru. BceBo3amoskHast TuTepaTypa no XuMHH.
5. http://www.prosv.ru/. Tlocobust mast y4amuxcs, B TOM YHCJI€ W JUIS IOATOTOBKH K HTOTOBOM
arrectaiuu (OI'D u EI'D), Meroaudeckue mocoOus Uisl yUUTellel, HayqHO-ONYIIsIpHAas JINTepaTypa o
XUMHWH.
6. http://1september.ru/. XKypran s yuauteneilt u He TOJIbKO. boJbIoe KOIMYECTBO pabOT YUYCHUKOB, B
TOM YHCJIE U HCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii NMIKONBHBIH HOpTal CO CChUIKAMH Ha
o0Opa3oBaTeNbHbIE CAaNThI 110 XUMUH.
8. www.periodictable.ru. COopHuk cTareii O XUMHYECKHX JJIEMEHTaX, WJUTIOCTPHPOBAHHBIN
IKCIIEPUMEHTOM.

MarepuajibHO-TEXHHYECKOe 00ecreueHne KaOMHeTa XUMHM .

Ilepeuens nadbopamoprozo 060pyoosanus, npu 6bINOIHEHUU NPAKMUYECKUX PAOOM NO XUMUU
3a Kypc OCHOBHOIL 00uieil WKObl.
1.060pynoBanue:

e Oo0Oopynosanue ungposoii 1adoparopun «Touka poctay.

e MukponabopaTopus XUMHUYECKas;

e TMPOOUPKHU CTEKIISIHHBIE;

e KOJIOBI KOHMYECKHUE;

e CTakKaHBI CTEKIIIHHBIC Ha 50 MIT;

e TAJOYKH CTEKJISTHHBIC,

e TpyOKH COEIMHUTEIbHBIC: CTEKISIHHBIC, PE3UHOBBIE;

e MPOOKH PE3UHOBHIE;

e  CIIUPTOBKH;

e IpOOMpKOIEpPIKATEIH;

e INTATHB JIAOOPATOPHBIA;

e UITAaTUB JAJ NPOOHPOK;


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

BOPOHKA CTCKJISTHHAS;
buIbTp;

CIIUYKH,

acOecToBasi CeTKa;
JYYUHKH.

2.PeakTuBsbI:

KHCIIOTBI: COJISTHAsI, CepHasi, a30THAs;

IEJIOYU: THAPOKCHUI HATPHUS, THIPOKCH]T KaJIbITUS;

ocHoBanwus: ruapokcun meau (I1) , ruapoxcun xenesa (I11);

comu: kapOoHaT Kanblusi, xjopua Hatpus, ximopua meau (II), aurpar cepedpa, xmopun O6apus,
KapOOHAT HATpUs, XJIOPHJ ATIOMUHUS, MEPMAaHTaHAT Kajus, HUTpAT Kajus, MEAHBIH KyIopoc,
cynepar xenesza (III), cympdar nmeKa, cynepdocdar, aMMuadHas CeIUTpa, MOYCBUHA
(kapObamu ), XJIOpUA Kamusl, CylIb(haT HATPHs, CHUIMKAT HATPUsI, CYJIb(aT aTFOMUHUS;

MPOCTHIE BELIECTBA: YIOJIb, LIMHK, KEJIE€30, AIFOMUHHMI, MarHui, Me/ib, CBUHELI;

CJIO’KHBIE BEILIECTBA: MpPaMop, caxap;

WHMKATOPBI,

okcunwl: meau (II), oxcna mapranma (IV);

3.0Opranuyeckue BeIlecTBa:

COJIM: alleTaT HATpHs, (DEHOJIAT HATPUS;

KHUCJIIOTHI. YKCYCHEU[ KHcCJI0Ta, MypaBI)I/IHaﬂ KHCJIOTa, OJICMHOBAA,
CIIMPTHI: 3TAHOJI, H30MEHTUIIOBBIN, IIIMIIEPHH, IIPOIAHOJ;
OeH3011, PeHOT;

YIJIEBOJIBI: KpaxMall, TIII0K03a, caxapo3a.

4 Monpenu:

HaGopsl Mozienelt aTOMOB U1l COCTaBJICHUS IIAPOCTEPIKHEBBIX MOJETIEH MOJIEKYJT;
Kpucramnmueckue pemerku conei.

5.Y4eOHble T0cO0Us HAa IeYaTHOU OCHOBE:

[Tepuonnueckas cucrema xumuueckux 3neMeHToB J[.M.Menaeneesa;
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHM COJIEH;
DNEKTPOXUMHUYECKUH Psiji HAllPsHKEHUH METaIlJIoB;

HaGops! Tabnuir k ypokam.

dnekmponnvie uzoanua:

1.
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Kommnext mugpoBbix obpazoBaTenbHbix pecypcoB. ['abpuensn O.C. Xumusa. 8-11 k1. OOO
«poda» 2007.

OnexTpoHHass Oubnuoreka «lIpocBemenuey». «Xumuda. 8 kiacc». MynbTUMenuiiHOe y4deOHOe
nmocobue HOBOTO 00pasIa.

VYuebHoe anexkTporHoe u3aanue «Xumus (8-11 kmacc). Bupryanbnas mabopatopusi»

1C: Penerurop. Xumus.

Camoyunrtens. Xumust 175 Becex — XX1. Permenne 3aqaq.

KommnbroTepHsie npe3eHTanuu B popmate Ppt.

B xaduneme xumuu 00a3amenvHo 001cHa OblmMmb anmeuKda, 6 KOMopPyI 6x00am:

. XryT kpoBOoOCTaHaBIMBAIOLIUNI, pE3UHOBBIM — | 1IT.

. [Ty3pIpp anst nbna — 1 wr. (runorepMuyeckuit maker — 1 mr.).

. BUHT crepuibHbI, mupokuit 7 X 14 cM — 2 .

. bunT crepunpHbIi 3 X 5 cM — 2 mwT.

. buHT HecTepunbHBIN — 1 mT.

. Candetku cTrepusibHble — 2 YII.

. Bara crepunbHast — 1 nauka.

. JlelikonnacTeipb mupuHOM 2 cM — 1 karymika, S cM — 1 karymka.

9. bakTepuuuAHbIN JIEHKOIUIACTHIPh Pa3HbIX pa3MepoB — 20 mT.

10. CniuproBoii pacTBop noaa 5%-Hblii — 1 ¢uakoH.

11. BoxHblil pacTBOp aMMHaKa (HallaTbIpHBIN CIMPT) B amIrysnax— | yi.
12. PactBOp nepokcuaa Bogopoaa 3%-usiii — 1 yi.

13. Ilepmanranar kanusi Kpuctajuiueckui — 1 ym.

14. Ananerun 0,5 T B TabneTkax — 1 ym.

15. Hacroiika Banepuanbl — 1 y1.



16. Hoxxauner — 1 mr.



