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Conep:xanue:

IlosacHuTennLHada 3amucka.

[TnarupyemMble pe3ynbTaThl Y4eOHOTO MpeaMeTa « XUMUS.
Copepxanuie yaueOHOTO npeaMeTa «XUMHU.

Temarnueckoe MIaHUPOBaHUE YUEOHOI0 IpeaMeTa « XUMU».
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PabGouast mporpamma ydeOHOTO mnpeaMeTra XHUMHS COCTABICHAa Ha OCHOBE TpeOOBaHHIA
denepanbHOr0 rocyIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAApTa OCHOBHOTO 001Iero o0pa3oBaHus,
PUMEPHOI MPOTrpaMMbl OCHOBHOTO 00IIEero o0pa3oBaHus 10 XUMHUH, aBTOpcKoil mporpammel O. C.
I'abpuensna, C. A. CnagkoB (Xumus. IIpumepnbsie paboume mporpammsl. IlpeamerHas nauHus
yuebnukoB O.C. I'abpuensna, 1. I'. OctpoymoBa, C. A. CnagkoBa 8-9 kiaccel. YueOHOe mocodue
st obmeoopazoa. Opranmsanuii / M.: Ilpocemenne, 2019), 6asucHOro yd4eOHOTO IUIaHA M
SBIIACTCS CTPYKTYPHBIM DJIEMEHTOM COJEpKaTelbHOro pasnena OCHOBHOH 00pa3oBaTeiabHOM
nporpamMmmMbl 0OCHOBHOTO 001iero oopasoBanus ' bOY mikona Ne 443 ®dpynsenckoro paitona CaHKT -
[TerepOypra.

Pabouas nmporpamMmma opueHTHpOBaHA Ha ydamuxcs 8-9 Ki1accoB M HampaBiIeHA HA PEATH3AIHIO
00pa3oBaTEeNbHBIX CTAHIAPTOB Ha BTOPOU CTYIIEHHU O0yUYCHHUS.

Pabouas nporpamma y4eOHOM JUCIMIUIMHBI XUMHSI COCTABJICHA HA OCHOBE:

1) ®depepansuoro 3akoHa «O0 oOpasoBanuu B Poccuiickoit denepanuu» (B pemaakmuu
®denepanpHoro 3akoHa ot 29 nexadps 2012 romga Ne 273-D3);

2) MdeiepabHOTO  TOCYJIAPCTBEHHOIO 00pPA30BATENBLHOIO CTaHAapTa OCHOBHOTO OOIIEro
o0Opa3oBaHMs, YTBEPXKICHHOTO MpHKa3oM MuHHCTEpcTBa 00pazoBaHuss U Hayku Poccuiickoii
Oenepauun ot 17.12.2010 Ne 1897 (3apeructpupoBan B Muntocre Poccun 01.02.2011 1.,
perucrpanroHHblil Homep 19644);

3) [IpumMepHOIi OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHMs.

PabGouass mporpamma y4eOHOTO TmpeaMeTa MOXKET OBITh  HCIIOJIB30BaHA  JAPYTUMHU
00pa30BaTENbHBIMU YUPESKICHUSAMH, PEATU3YIOMIMMH 00pa30oBaTelIbHYI0 MPOTrpaMMy OCHOBHOTO
o01mero oopa3oBaHusl.

XuMudeckoe 00pa3oBaHKHE 3aHUMAET OJHO U3 BEAYLIUX MECT B CHCTEME 00IIero oopa3oBaHusl,
4TO oOmpeaesnseTcss 0e3yClOBHOM MPaKTHYECKONW 3HAYUMOCTBIO XHMHUHU, €€ BO3MOXKHOCTSIMH B
MO3HAHUM OCHOBHBIX METOJIOB HW3YYCHHS TNPUPOILI, (DYHIAMEHTATBHBIX HAYIHBIX TEOPHH U
3aKOHOMEpHOCTeH. XMMHS KakK IIKOJbHBIM IMpeIMeT BBEJEHAa B OCHOBHYIO IIKOJY € 8 Kiacca.
W3ydyeHne XMMHM Ha CTYNEHHM OCHOBHOI'O OOIIEro 0Opa3oBaHUSl HANpaBiI€HO Ha JOCTHXKEHHUE
CHEAYIOUIUX LEIIEH:

B OCBOGHHE BA)XHEWIIMX 3HAHWNW 00 OCHOBHBIX TMOHATHUAX M 3aKOHAX XMMHUU, XUMHUYECKOU
CHUMBOIIUKE;

B OBJaJICHHE YMEHUSMHU HaOII0aTh XUMHUYECKHE SBJICHHS, MPOBOJUTH XUMHUYECKHMA
AKCIIEPUMEHT, MPOU3BOAUTH pPAcUeThl HA OCHOBE XHMHUYECKUX (DOPMYN BEIIECTB M ypaBHEHUU
XMMHYECKUX PEAKIIUI;

N pa3BUTHE II03HABATEIbHBIX MHTEPECOB M HHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEW B Ipolecce
MPOBEACHUSI XMUMHYECKOTO JKCIIEPUMEHTa, CaMOCTOSTEIbHOTO TMPUOOpETEeHUs 3HAHUH B
COOTBETCTBUU C BO3HUKAIONTUMU KU3ZHECHHBIMU MTOTPEOHOCTSIMU;

B BOCIHTaHUE OTHOLIECHUS K XUMHH KaK K OJHOMY M3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0II[eUeIOBeUECKOM KyIbTYypPHI,

B PUMEHEHUE TMOJIYYeHHBIX 3HAHUM W YMEHHH i1 06€30MacHOr0 MCIOJIb30BaHUS BEIIECTB H
MaTepuajoB B OBITY, CETbCKOM XO3SCTBE W Ha MPOUM3BOJCTBE, PEUICHHS MPAKTUYECKUX 3313y B
MOBCETHEBHON KU3HM, MPEAYNPEKACHUS SBICHUM, HAHOCAIIUMX Bped 3J0POBBIO YEJIOBEKAa U
oKpyxatomei cpene. OCHOBHOE COJIEpKaHUE MPOTrpaMMbl 8 - 9 KJIACCOB COJEPKUT CIEAYIOUINE
Oyoku: «MeTo/bl TO3HAHUS BEIIECTB M XMMHYECKUX SBJIICHHI»; «DKCIIEPUMEHTAIBHBIE OCHOBBI
xumMun»; «BemectBay; « XuMudeckas peakius»; «JIeMeHTapHbIe OCHOBBI TEOPETUUECKON XUMHUNY;
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«IlepBoHauanbHbIe MPEICTABICHHS 00 OPraHUYECKUX BELIECTBAX»; «XUMHUS U KU3HbY.

[Tporpamma mpenycMaTpuBaeT GOPMHUPOBAHUE y YUAIMXCS O0IIEy4YeOHbIX YMEHUIN U HABBIKOB,
YHHUBEPCAJIBHBIX CHOCOOOB JIEATEIBHOCTH M KIIOYEBBIX KOMIETEHIMA. B 3TOM HampaBieHuu
OPUOPUTETaMHU JJIs1 y4eOHOTrO mIpeaMera «XUMHsS» Ha CTYIEHH OCHOBHOro oOmiero oOpa3oBaHUs
SBIISTIOTCSI: MCTIOJIB30BAHUE ISl IO3HAHMS OKPYXKAIOIIEr0 MUPA Pa3IMYHBIX METOAOB (HAOIIOACHUS,
U3MEPEHUs, OIbITHI, SKCIEPUMEHT); IPOBEJIEHHE MNPAKTUUYECKUX M JIAOOPAaTOPHBIX pPadOT,
HECJIO)KHBIX OKCIEPUMEHTOB U OIMCAaHUE UX pe3yJbTaToOB; HCIOJB30BaHUE IS pPELICHUs
MIO3HABATENbHBIX 3aJjau PA3JIMYHbIX HCTOYHUKOB HHGpOpMalMu; COOMIOJEHHUE HOPM U IPABUI
MOBEJCHUSI B XUMMUYECKHX J1a0opaTopusx, B OKpY)KaloLled cpele, a TakkKe IpaBHI 30pPOBOTO
o0pasa KU3HH.

B ocHoBHO# miKose Xxumust u3ydaercs ¢ 8 mo 9 kiacc. YueOHsli miaH coctaBnsier 136 yueOHbIX
gaca 1o 68 yueOHbIX yacoB (34 Hemenn) U3 pacueTa 2 y4eOHBIX yaca B HEJEIIO.

OCOOEHHOCTRIO COZepX)aHUS Kypca «XHUMHUS» SBISIOTCS TO, 4YTO B Oa3UCHOM Yy4eOHOM
(oOpa3oBarenbHOM) IUIAaHE 3TOT INPEAMET MOSBJIAETCS IOCIEOHHMM B psAy  H3y4eHUs
€CTECTBEHHOHAYYHbIX JUCHMIUIMH. JlaHHAas HEoO0XOAUMMOCTh OCBOEHHUS OOBSCHSETCA TeM, 4YTO
IIKOJBHUKM  JOJDKHBI  00JIaZiaTh HE TOJBKO OIpPEJE]IEHHBIM 3alacoM  IpeJBapUTENIbHBIX
€CTECTBEHHOHAYYHbIX 3HAHUM, HO M JOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIUIEHUEM.
YdammMucst yKe HaKOIUIGHbI 3HAHMSA MO CMEXHBIM JUCIHIUIMHAM IUKJIA: OHOJOTHH, (U3UKH,
MareMaTuku, reorpaduu, CHOPMUPOBAINCH YMEHUS AaHAIMW3UPOBATh, BECTH HAOIIOJICHUS,
CpPaBHUBATH OOBEKTHI HAOIIOICHHUS.

ConepxaHue Kypca XHMHW OCHOBHOM IIKOJIBI, SIBISISICH Oa30BBIM 3BEHOM B CHCTEME
HENPEPbIBHOIO €CTECTBEHHOHAYYHOIO0 O0pa30BaHMs, CIYXHT OCHOBOM JUIsl HOCJIEIYyIOLIEH
ypOBHEBOM U npodunsHO quddhepeHInanuu.

Onucanue  y4eOHO-METOAMYECKOIO M MaTepUaIbHO-TEXHHYECKOTo  obecreueHust
00pa3oBaTENHHOTO TpoIIecca:

Y4eOHO-METOIMYEeCKAN KOMIUIEKC Ui M3y4eHHsI Kypca XMMUM B 8—9 Kitaccax, CO3JaHHBIN
aBTOPCKUM KOJUIEKTHBOM moJ pykoBojactBoM O. C. T'aOpuensiHa, COAEPKUT, KpoMe Y4eOHUKOB,
y4eOHO-METOIMYECKAE M JUAAKTUYECKHE MOCOOuWs, TETpaau JUIS BBHIMOJHEHUS J1a0OpaTOPHBIX M
MPAaKTUYECKUX paboT U Ap.

YMK «Xumus. 8 kimace»

1. Xwumus. 8 knace. Yuebnuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

2. Meroanueckoe mocobue. 8§ kiacc (aBtopel O. C.'abpuens, U. I'. Octpoymon, U. B.

AKcEHOBA).

3. Iporpamma kypca xumum Uit 8-9 KiaccoB 001Ie00pa3oBaTENbHBIX YUPEKACHUH (aBTOPHI

O. C. I'abpuensn, C. A. CnaakoB)
4. Pabouas terpans.8 knacc (aBropsl O. C. I'abpuensin, C. A. CiagkoB)
5. Terpamgp 1y 1a0OpaTOPHBIX OMNBITOB W MPAaKTHYECKMX paboT. 8 Kkiacc (aBTOpHI
O. C. TI'abpuensn, U. I'. Octpoymos, . B. AkcéHoBa).
6. Xumus B Tecrax, 3amadax W ynpaxsHeHusx. 8 kiacc (aBropel O. C. I'aGpuensn, 1. B.
Tpury6uak)

YMK «Xumus. 9 knacc»

1. Xwumwus. 9 kinacce. Yueonuk (aBTopsl O. C. I'abpuensn, . I'. Octpoymos, C. A. Craakos).

2. Metomnueckoe mocobue. 9 kmace (aBropel O. C.T'abpumensu, U. I'. Octpoymon, 1. B.

AKcE€HOBA).

3. Ilporpamma kypca xumuu ais 8-9 KigaccoB 00IIe00pa3oBaTENbHBIX YUPESKIACHUN (aBTOPHI
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No o k~w

8.

9

@)

O. C. I'abpuensn, C. A. CnaakoB)

Pabouas Terpanp.9 knace (aBropsr O. C. ['abpuensn, C. A. CnankoB)

Terpage nist 71a0OpaTOPHBIX OMBITOB M MPAaKTUYECKHX paboT. 9 kiacc (aBTOpPBI
O. C. I'abpuensu, U. I'. Octpoymos, U. B. Axcénona).

Xumus B Tecrax, 3ajadax u ynpaxsHeHusx. 9 xmacc (aBtopsr O. C. I'abpumensn, U. B.
Tpury6uak)

HHTepHeT — pecypchl Ha pyCCKOM SI3BIKE:

http://www.alhimik.ru. TlpeacraBieHbl ClOeayrOlue pPYOPHKH: COBETHl AOMTYpPHCHTY,

YUUTENI0 XUMHH, CIIPABOYHUK, «Becénas xumus», HOBOCTH, onuMnuaabl. «KyHcTkamepa»
(MHOT'O UHTEPECHBIX UCTOPUUECKUX CBEICHU).
http://c-books.narod.ru. BceBo3moskHast tuTepaTypa 1o XMuMuu

http://fcior.edu.ru. deaepanbHbIii IeHTP HHOOPMAITHOHHO-00Pa30BaTEIBLHBIX PECYPCOB

http://katalog.iot.ru. DnekTpoHHBII KaTaIor 00pa3oBaTEIbHBIX PECYPCOB

http://www.fipi.ru/ . ®enepanbHbIii HHCTUTYT MEAArOTHUECKUX U3MEPEHUI

http://lwww.ege.spb.ru/ . PLHOKOuUT (ET'D B Cankr-IletepOypre

http://www.intellectcentre.ru Caiit u3natensctBa «MuTemiekt-leHTpy, rie MOXKHO HailTh

y4eOHO-TPEHUPOBOYHBIE MaTepPHasbl, JEMOHCTPAIMOHHBIE BEPCHH, OaHK TPEHHUPOBOYHBIX

3aJlaHuil C OTBETaMH, METOJHUCCKHE PEKOMEHIAIIMK U 00pasIibl peIICHUI

ege.edu.ru. COOpHUK HOPMATHUBHBIX JOKYMEHTOB

http://www.internet-scool.ru. Caiit MuTepHeT — IK0JIbI H3AaTeabCcTBa «IIpocBeleHne.
O0opyioBaHUE:

KomneroTrep, npoekTop.

2. Ilmanupyemble pe3yJbTaThl

[Inanupyemble pe3ysbTaThl OMUPAIOTCS HA BEAYIIHE IIEIEBbIE YCTAHOBKH, OTPAXKAOIIHE
OCHOBHOM, CYIITHOCTHBIN BKJIQJl U3y4aeMOM MPOTrPaMMBbI B Pa3BUTHE JTMYHOCTH OOYYAIOIIUXCS, HX
CIIOCOOHOCTE.

HpI/I HN3YUCHUN XWUMHH B OCHOBHOM IIIKOJIE 00€eCIIeYnBaeTCs JOCTHMIKCHHUEC JIMYHOCTHBIX,

METANpPEAMETHBIX U IPEAMETHBIX PE3YJIHTATOB.
JInyHoOCTHBIE:

B IICHHOCTHO-OPUMEHTALMOHHOW cdepe — YyBCTBO TOPAOCTH 32 POCCUICKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOIIEHUE K TPYy, LENEeYCTPEMIICHHOCTb;
(dbopMHpOBaHKE IIEHHOCTH 3[J0POBOTO M 0€30MacHOro o0pasa *HU3HU; YCBOCHUE MPaBUII
WH/WBUYAIBHOTO M KOJUIEKTMBHOTO O€30IacCHOTrO IMOBEJIEHHs B 4Ype3BbIUaiiHBIX
CUTYalUsIX, YTPOXKAIOLIUX KU3HU U 3[JOPOBBIO JIIOJIEH;

B TpyZloBOo#i cdepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JaibHeHIIei
00pa3oBaTeNbHON TPAEKTOPHH;

B IO3HABaTEeNbHON (KOTHUTHBHOM, MHTEIEKTYalbHOH) cepe — yMEHHE YIpPaBIATh
CBOEH MTO3HABATENbHOMN AEATEIbHOCTBIO.

(GbopMHpOBaHHE OCHOB 3KOJOTMYECKOW KYJIbTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  DKOJIOTMYECKOTO  MBIIUIEHUS,  pPa3BUTHE  OMNbITA  JKOJIOTMYECKH
OpPUEHTUPOBAHHOM PEe(PIECKCUBHO-OLIECHOYHOW H  TNPAKTHUECKOW JEATENbHOCTH B
KU3HEHHBIX CUTYalUsX;

MeranpeamMerHble:


http://www.alhimik.ru/
http://c-books.narod.ru/
http://fcior.edu.ru/
http://katalog.iot.ru/
http://www.fipi.ru/
http://www.ege.spb.ru/
http://www.intellectcentre.ru/
http://www.internet-scool.ru/

YMEHHE CaMOCTOSITEIbHO  ONpEAeTsATh LEeNIU CBOEro OOydeHHUs, CTaBUThb W
dbopmynupoBath JUIsi ceOs HOBBIE 3a/Jaud B y4€0e W TMO3HABATECIIBHOW NEATEILHOCTH,
pa3BUBaTh MOTHBBI U UHTEPECHI CBOCH IMO3HABATEIHLHOM NEATEIILHOCTH;

YMEHHE CaMOCTOATENbHO IUIAHUPOBATh IyTH JIOCTHKEHHUS IeJiel, B TOM 4HCIe
aNbTEPHATUBHBIC, OCO3HAHHO BBHIOMpaTh HamOosiee A(HPEeKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX U M03HABATEIbHBIX 3a7a4;

YMEHHE COOTHOCHUTH CBOM JIEHCTBHS C IUIAHUPYEMBIMH DPE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOCH JEsATeNIbHOCTH B MPOIECCE JOCTHKEHHUS pe3ylbTara, ONpPEeeNsTh
CrocoObI JEHCTBUI B paMKaX MPeUI0KEHHBIX YCIOBUM U TpeOOBaHUIl, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIUeH;

YMEHHUE OIICHWBATh IMPABUIBHOCTH BBHIMOJHEHUS Y4eOHOM 3ajgauu, COOCTBEHHBIC
BO3MOXXHOCTH €€ pelleHus;

BJaJICHUE OCHOBAMU  CAMOKOHTPOJIL, CAaMOOLECHKH, NPUHATHS  PELIICHUA H
OCYIIECTBIICHHSI OCO3HAHHOTO BBIOOpA B yUeOHOI M O3HABATEIBHON I TEILHOCTH;
YMEHHE ONpEeIeNsATh IOHATHSA, CO37aBaTh OOOOIIEHMs, YCTaHABJIWBATH AaHAJIOTHHU,
KJaccu(UIUpPoOBaTh, CAMOCTOSTEIBHO BBIOMpPATh OCHOBAaHHWSI W KPUTEPUU  JUIS
KJlaccu()MKalUK, YCTaHABINBATh IPUIMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHIECKOE
paccyxaeHue, yMO3aKiloueHue (MHIyKTUBHOE, ACTyKTUBHOE U MO aHAJIOTHH) U JeaTh
BBIBO/IBI;

YMEHHE CO3/1aBaTh, IPUMEHSITh U ITPEOOPa30BBIBATH 3HAKH U CUMBOJIBI, MOJIEIT M CXEMBI
JUIS pellieHus] yueOHbIX U TO3HABATENBbHBIX 33/1a4;

YMEHHE OpTraHU30BBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO NESTEIBHOCThH C
YUUTENIEM M CBEPCTHUKaMH; paboTaTh MHIMBUAYAJIHLHO W B TPYIIE: HAXOIUTH OOIIee
pemieHre W paspeniarb KOH(IUKTHI Ha OCHOBE COTJIACOBAaHMSA NO3MIMKA H y4éra
UHTEPECOB; GOPMYINPOBATh, APTyMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

YMEHHE OCO3HAHHO WCIIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHU C 3ajadyei
KOMMYHHUKAIIMK JUISI BBIPXEHHUS CBOMX YYyBCTB, MBICIIEH ¥  TOTPEOHOCTEI;
TUTAHUPOBAHUS U PETYNSIMA CBOCH NEATEIbHOCTH; BJIAJEHUE YCTHON W MHUCHMEHHOM
PEUbI0, MOHOJIOTHUECKOW KOHTEKCTHON PeUblo;

dbopmupoBaHHEe ¥ pa3BUTHE KOMIIETEHTHOCTH B  OOJIACTH  HCIIOJB30BaHHSA
MH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

(dbopMHpOBaHHE M pa3BUTHE HKOJIOTUYECKOTO MEBIIUICHUS, YMEHHE IMPHUMEHSTh €ro B
[I03HABATEIbHON, KOMMYHUKATHBHOM, COLMAJIBHOM NpPaKTHKE U MpodeccunoHaTIbHOMI
OpHEHTAIHH.

IIpeamerHsbIe:
BrinmyckHUK Hay4yuTCs:

XapaKTepu30BaTh ~ OCHOBHBIE  METOJbl  IIO3HAaHUA:  HAOJIOJEHHE, HU3MEpEHHUE,
9KCIIEPUMEHT;

ONHCHIBATh CBOMCTBA TBEPIBIX, XUAKUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS HX
CYLIECTBEHHbIE IPU3HAKHY;

pacKpbelBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHATHH «aTomM», «MOJeKyja»,
«XUMHYECKHH 3JIEMEHT», «IIPOCTOE BEILIECTBO», «CI0KHOE BEIIECTBOY», «BAJICHTHOCTHY,
«XUMHUYECKas peaklus», UCIONb3ys 3HAKOBYIO CUCTEMY XHUMHUH;

PACKpBIBATL CMBICII 3dKOHOB COXpaHCHHA MACChl BCHICCTB, IMOCTOAHCTBA COCTaBa,
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ATOMHO-MOJIEKYJIIPHON TEOPUH;

pa3nuyaTh XMMHYECKHE U PU3NYECKHUE SIBICHUS;

Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI;

OTIPEEIISATh COCTaB BEIIECTB MO MX (hopMyIiaMm;

ONpEIEATh BAJIECHTHOCTh ATOMA 3JIEMEHTA B COCIMHEHMUSIX;

ONPEIEIATh TUIl XUMUYECKUX PEaKIIHil;

Ha3bIBaTh MPU3HAKU U YCJIIOBHS MPOTEKAHUS XUMHUUYECKUX PEaKIIUil;

BBISBJIATh IIPU3HAKH, CBUJIETEIbCTBYIOLIME O MPOTEKAHUM XMMHYECKOM PEaKUUU NpU
BBITIOJIHEHUM XUMHYECKOTO OIbITA;

COCTaBJIATH (OPMYJIbI OUHAPHBIX COEIMHEHUII;

COCTaBJISITh YPABHEHMS] XUMHUECKUX PEAKIIHIA;

co0oaTh mpaBuiia 0€30MacHON paboThl IPU MPOBEICHUH OTBITOB;

0JIb30BaThCs 1a00PaTOPHBIM 00OPYJOBAHUEM U MOCYAOM;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIYHCIISTH MACCOBYIO JIOJTIO XUMHUYECKOTO 3JIEMEHTA 10 POPMYJIe COSAMHCHHS,
BBIUUCIIATH KOJUYECTBO, 00bEM HIIM Maccy BEIIeCTBA MO KOJIUYECTBY, 00bEMy, Macce
peareHTOB WA MPOJAYKTOB PEAKIIHH;

XapaKTepu30BaTh PU3NYECKUE U XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOpPO/A;

M0JIy4aTh, COOMPATh KUCIOPO.I U BOJIOPOS;

pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HOTO BEIIECTBA: KUCIOPO/I, BOJIOPO/I;
pacKpbIBaTh CMBICH 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICT MOHATUHN «TEIIOBOM 3(PPEKT peakinmny», «MOJISIPHBIA 00BEMY;
XapaKTepU30BaTh PUINICCKUEC K XUMUICCKHIE CBOHCTBA BOIBI,

PacCKpBIBATh CMBICIT MIOHATHS «PACTBOPY;

BBIYHMCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEAECICHHON MacCOBOM J0JIel PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCTMHEHUS U3yYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;
XapaKkTepu3oBaTh (PU3NYECKUE M XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHIOB, KHCIIOT, OCHOBAaHUM, COJIEH;

ONpeNesaTh NPUHAAIEKHOCTh BEUIECTB K ONPEAECICHHOMY KJIacCy COeAMHEHUH;
COCTaBJIATH (OPMYITBI HEOPTAaHMUYECKUX COSTUHEHHUI N3YYEHHBIX KIIACCOB;

MPOBOJIUTH OTBITHI, TOJITBEPKIAONINE XUMUUYECKHE CBOWCTBA HM3YYECHHBIX KIJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh OMBITHBIM MTYTEM PACTBOPOB KHUCJIOT U IIEJIOUEH MO0 M3MEHEHUIO OKPACKU
WHJIUKATOPAa;

XapaKTEepU30BaTh B3aUMOCBA3b MEXKAY KJIACCAMHU HEOPTAHUUECKUX COECUHEHUN;
packpsiBaTh cMbici [lepronnueckoro 3akona .M. Menaeneesa;

OOBACHITh (PU3WYECKUA CMBICII aTOMHOTO (TIOPSJIKOBOTO) HOMEpPA XHUMHYECKOTO
3JIEMEHTa, HOMEPOB I'PYNIIBI U Tleproja B nepuoanyeckoit cucreme .M. Menaeneena;
OOBSACHITh 3aKOHOMEPHOCTH HW3MEHEHHS CTPOCHUS aTOMOB, CBOWCTB JJIEMEHTOB B
npezesiax MajblX IEPUOJIOB U TJIABHBIX MOATPYIII;

XapaKTepuU30BaTh XUMHUYECKHE IJIEMEHTHI (OT BOAOPOJA 0 KalblMs) HAa OCHOBE HX
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MmoJIoXKeHus B mepuoaudeckoit cucreme /.M. MenneneeBa u 0COOEHHOCTEH CTPOCHHS UX

aTOMOB;

COCTaBJIATh CXE€Mbl CTPOCHHSI aTOMOB INEPBbIX 20 JIEMEHTOB NEPUOANYECKON CUCTEMBbI

.. Menneneena;

PacKpbIBaTh CMbBICII MMOHATHH: «XUMUYECKas CBA3bY, «IJIEKTPOOTPULIATEIHOCTD Y,

XapaKTepu30BaTh  3aBHCUMOCTh  (DU3UYECKUX  CBOWCTB  BEIISCTB  OT  THUIIA

KPUCTAJUIMYECKOU PELIETKH;

ONPEEATh BUJl XUMUYECKOM CBSI3M B HEOPTraHUUYECKUX COCTMHEHUSX;

n300pakaTh CXEMbI CTPOCHHMS MOJIEKYJ BEIIEeCTB, OOpa30BaHHBIX pPa3HBIMH BHJIAMH

XUMHYSCKUX CBS3CH;

pacKpbIBaTb  CMBICI TMOHSTHUA  «HOH», «KATHOH», <«AHHOH», «QJICKTPOJMUTHI»,

CHEDJICKTPOIUTBI», <OJIEKTPOJUTHYECKAS] JTUCCOLMAIUA», «OKHCIUTENbY», «CTENEHb

OKHCJICHHS» «BOCCTAaHOBHUTEIIB», KOKUCICHUE), «BOCCTAHOBIICHHE,

ONPEACIISITh CTEIEHb OKUCIICHUSI aTOMa 3JIEMEHTa B COSIMHECHUY;

PacCKpBIBATh CMBICI TEOPUH JICKTPOIUTHIECKON TUCCOIMAIINN;

COCTABJIITh YPABHEHMS DJICKTPOIUTUYECKON TUCCOLMALMNA KUCIIOT, IIEJI0YEH, COJIEH;

OOBSICHATH CYIIHOCTH MpOIEcca EKTPOTUTHUECKON TUCCOLUALIMN U PEAKIIMi HOHHOTO

oOMeHa;

COCTaBJISTh MOJHBIC M COKPAIICHHbIE HOHHBIE YPABHEHUS PEaKIMN OOMEHa;

OTIPECIISATH BO3MOXKHOCTD MMPOTEKAHMSI pEeaKIii HOHHOTO OOMEHa;

MPOBOJUTDH PEaKIMHU, MOTBEPKIAIOIINE KAaUECTBEHHBIN COCTaB Pa3IMUHbIX BEIIECTB;

ONPEACISITh OKUCIUTENb U BOCCTAHOBUTEb;

COCTaBJISITh YPABHEHHS OKUCITUTEIIBHO--BOCCTAHOBUTEIBHBIX PEAKIIUN;

Ha3bIBaTh ()aKTOPHI, BIUSIIONIUE HA CKOPOCTh XUMUYECKOW PEaKIINN;

KJIacCCU(PUITUPOBATh XUMUUYECKHIE PEAKITUH 110 Pa3IUYHBIM IPU3HAKAM;

XapaKTEepU30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHMEM U  CBOMCTBaMU

HEMETAIOB;

MIPOBOJIUTH OMBITHI MO TIOJYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XHUMHUYECKUX CBOMNCTB

ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HOTO BEIIECTBA: YIIICKUCIBIN ra3 U aMMHAK;

XapaKTEepPU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

Ha3bIBaTh OpraHUYECKHE BEIIeCTBA MO UX (popmyne: MeTaH, 3TaH, STHJIEH, METaHOI,

3TaHOJI, TJIULEPHUH, YKCYCHAsl KMCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTE€ApUHOBAsI KUCIIOTA,

OJICMHOBAsI KHCJIOTA, TJIFOKO034;

OLICHMBATh BJIUSHUE XMMHYECKOTO 3arpsA3HEHUs OKpPYXKAIOIIEeW Cpelbl Ha OpraHu3Mm

YeJI0BeKa;

TPaMOTHO O0paIIaThCs C BEMIECTBAMHU B MOBCETHEBHON KU3HH |

OTIPENIEeATh BO3MOXKHOCTh TPOTEKAHUS PEaKIUid HEKOTOPBIX IPEICTaBUTENICH

OPTraHWYECKUX BEIIECTB C KHCJIOPOJOM, BOJIOPOJIOM, METaUIaMH, OCHOBAHHUSIMHU,

rajioreHaMu. BBITTyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

BBIJIBUTaTh M TPOBEPATh HKCIEPUMEHTAIBLHO THUIIOTE3bl O XHUMHYECKHUX CBOMCTBaxX

BEIIIECTB Ha OCHOBE MX COCTaBa U CTPOCHMS, UX CIIOCOOHOCTH BCTYMNaTh B XUMUYECKUE

peaKIuy, O XapaKTepe U MPOIYKTaX Pa3TMUYHBIX XUMUYECKUX PEaKIINi;

XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOWCTBaM, YCTaHABIMBATH
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MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEX]y JTaHHBIMU XapaKTePUCTUKAMU BEIIECTBA;

® COCTaBIIATH MOJIEKYJSPHBbIE U TOJHBIE MOHHBIE YPaBHEHHs MO COKpALICHHBIM HOHHBIM
YpaBHEHUSM;

¢ [IPOrHO3UpOBATH CHOCOGHOCTB BCIICCTBA IMPOSABJIATH OKHCJINTCJIBHBIC NI
BOCCTAaHOBUTEJIbHBIE CBOWCTBA C YUETOM CTEIICHEW OKUCIICHUS AJIEMEHTOB, BXOSIINX B
€ro COCTaB;

® COCTaBJIATb  YPaBHEHUS  pEaKklMil,  COOTBETCTBYIOIIMX  IOCJIEI0BATEILHOCTH
MIpEeBpaLICHUI HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

® BBIIBUIATh U IIPOBEPSTH DKCIICPUMEHTAIBHO TMIIOTE3bl O pe3yjibTaTax BO3JIEHCTBHS
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKON PEaKInu;

® HCIIOJIb30BaTh HpI/IO6peTeHHBIC SHAaHUA JIA 3KOJIOTHYCCKHU I'PaMOTHOI'O0 IOBCIACHUS B
OKpY>Kalollel cpere;

® CIIOJI30BAaTh MPUOOPETEHHBIEC KIIOUYEBbIC KOMIIETEHLIUU MPU BBINOJIHEHUU MPOEKTOB U
y4eOHO-HMCCIIeIOBATENbCKUX 3a/lad 110 HM3YYCHUI0 CBOWCTB, CHOCOOOB MOJyYeHHS U
pacro3HaBaHus BELIECTB;

e 00BEKTHBHO OLICHUBATH MH(OPMAILIHIO O BEIIECTBAX U XUMUYECKHX MPOIECCaX;

® KPUTUYECKH OTHOCHUTHCS K IICEBAOHAYYHOU MHQOpMAIMK, HEAOOPOCOBECTHON peKiiaMe
B CpEJICTBAaX MacCOBOM HH(popManuu;

® OCO3HaBaTb 3HAYCHHUEC TCOPECTUUCCKUX 3HAaHUHA II0 XUMHU JJISL HpaKTH‘ICCKOﬁ
JeSITeIbHOCTH YEJIOBEKa;

¢ CO3aaBaTb MOACIM W CXEMbI JIA PCHICHUA y‘Ie6HI>IX N IIO3HABAaTCJIBHBIX 3aaay,
IIOHUMAaTh HEOOXOJMMOCTb COOJIIOJICHUS IPEANUCAHUM, [TPEIIaraéMblX B HHCTPYKLUAX
10 UCIIOJIb30BAHMIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUH U JIP.

3. Conep:xxanue yuedOHOro mpeamera.

8 Kiacc
HavajabHble NOHATHS U 3aKOHBI XMMHH.
Tena u BemectBa. CBolicTBa BeLIECTB. DTAIOHHbIE (PU3NYECKHE CBOMICTBa BelleCTB. Marepuaibl U
MaTepuasgoBe/ieHue. Poiab XUMUM B )KM3HU COBpeMEHHOro obmiecTBa. OTHOLIEHHE 00111eCTBa K XUMUU:
xemopunus u xemopoous.
Metoae! nzyuenust xumuu. Habmonenue. Dxcnepument. MonenupoBanue. Mojenu marepualibHble U
3HAKOBBIE WJIM CUMBOJIBHBIE.
I'a3pl. XKunkoctu. Teépaple BemiecTBa. B3anMHbBIE mepexoipl MEXKIy arperaTHbIMH COCTOSHUSMU
BEIIECTBA: BO3TOHKA (CyOIMMaIyst) UM AecyOoirnMaliys, KOHJSHC AUl U UCIIapeHHe, KpUCTAJUIN3AUs
U IUIaBJICHUE.
®dusnyeckue siBieHus. YucTole BemecTBa U cMecHU. ['omMoreHHble U rereporeHHblie cMmecu. Cmecu
razoo0pasuble, xkuakue U TBEpHbIe. CrocoObl pa3ieneHusl cMeceil: MeperoHka WM AUCTUIUISLNSA,
oTCTauBaHue, (QWIbTPOBAHME, KPUCTAJUIM3ALMs WM BblMapuBaHue. Xpomarorpadus. [Ipumenenue
3THX cO0COOOB B J1a00OPaTOPHOI MpaKTUKE, HA IPOU3BOACTBE U B OBITY.
XHUMHYECKHE DIIEMEHTHL. ATOMBI M MoOJIEKYJbl. IIpocTble M CllOKHBIE BemiecTBa. AJUIOTPONMS Ha
npumepe kucinopoga. OCHOBHBIE IIOJIOKEHUS aTOMHO-MOJIEKYJsipHOro yueHus. Monsl. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHSI.
3Haku (CHMBOJIBI) XMMHUYECKUX 3JIeMEHTOB. MHQopmanus, KOTOPYIO HECYT 3HAKM XHUMHYECKUX
3JIEMEHTOB. DTHUMOJOIHsS Ha3BaHMHM HEKOTOPBIX XMMHUYECKUX 3JeMeHTOB. [lepuoanueckas Tabnuia
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xuMH4Ueckux 3yeMeHToB [[. M. MeHneneeBa: KOPOTKONEPUOAHBIN M IJIMHHONEPUOIHBIA BapUAHTHI.
[Tepuonast u rpymmel. [maBHas u moOouHas moaArpynmsl, Wik A- u b- rpynmnel. OTHOCHTENBHAS aTOMHAS
Macca.

Xumnueckue ¢opmynsl. HManexkcel u  kodpduuuentsl. OTHOCHTENbHAs MOJEKYJspHas Macca.
MaccoBasi 10711 XUMHYECKOTO AJIEMEHTa B coennHeHnH. MHpopManus, KOTOpyr0 HECYT XUMHUYECKUE
hopMyIIBI.

BanentHocts. CTpykTypHbIE (GopMynbl. XUMHUYECKHE JJIEMEHTHl C TIOCTOSHHOW M TIEPEMEHHOU
BaJICHTHOCTHIO. BwiBog dopmynsl coeauHeHus mno BaneHTHOCTH. OmpesenieHne BaJlEHTHOCTH
XUMHUYECKOTo 3JieMeHTa 1o (opmyre BenjectBa. CocTaBieHHe HA3BaHUN COCTUHEHUI, COCTOSIINMA U3
IBYX XMMHYECKUX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBA BEILIECTB.

Xumudeckue peakuuu. PeareHTsl U npoaykThl peakuuu. [Ipu3Haky XMMHYECKUX peakiui. Y CI0BUA
UX NPOTEKaHMsI U pekpaieHus. Peakuu ropenus. DK30TepMUUECKUE U S3HIOTEPMUUECKHUE PEaKIUU.
3aKOH COXPAaHEHUs MacChl BEUIECTB. XUMHUeCKHe ypaBHEHUS. COCTaBlIeHNE XUMUUYECKUX YPAaBHEHUM.
WNudopmanius, KOTOPYI0 HECET ypaBHEHHE.

Knaccudukanus XUMHUECKUX peakUuid MO COCTaBy M UHUCIY pPEareHTOB W MPOAYKTOB. TwHIb
XUMHUYECKUX peakiuil. Peakunuu coequHeHus, pa3nokeHus, 3aMelieHus u oomena. Karanuzaropsl u
KaTaJlus.

JdemoHcTpaumnu:

e Kosteknus marepualioB 1 U3A€IUN U3 HUX.

e Mozenu, UCNIONIB3yeMbIE Ha YpOKaX (PU3HUKH, OMOJIOTUH U TeoTpaduu.

e OOBEMHBIE U NIAPOCTEPHKHEBBIE MOJIETH HEKOTOPHIX XUMUYECKHUX BELIECTB.

e Mojenu KpUCTaUIMYECKUX PEMIETOK.

o (Cobupanue npubopa Jyisi MOTYyUYEHHUS ra3a U MPOBEPKa €ro Ha FTepPMETUYHOCTb.

e Bosronka cyxoro jpja, ioga nim HapTaauHA.

e ArperaTHble COCTOSIHUS BOJIBI.

e PazneneHue AByX HECMEIINBAKOUINXCS JKAJIKOCTEN C TOMOIIBIO IETUTEIbHON BOPOHKH.

e JIMCTHILIATOP U ero pabora.

e VYcraHoBKa JUIsl puabTpoBaHus U €€ paboTa.

e VYcraHOBKa /s BhITapuBaHus U €€ padoTa.

e Komnekius ObITOBBIX TPUOOPOB AJst GUIBTPOBAHUS BO31YyXa.

e Paznenenue Kpacsiero BeniecTsa gomactepa ¢ IoMOLIbI0 OyMaXXHOH XpoMaTorpaguH.

e Mojenu aJuIOTPONHBIX MOAUDUKALIUMKI YTIIepoia U Cephbl.

e Ilomydenue o30Ha.

e Tloprperst 1. £1. Bepuenuyca u JI. YI. Menneneesa.

e Koporkoneproguelii ¥ UIMHHONEPUOAHBIN BapuaHTsl llepmonnueckoit cucremsr [, U.
Meneneena

e KOHCTpyHMpOBaHHE MIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYIL.

e Anmnapar Kunma.

e PaznoxeHue Ouxpomara aMMOHHS.

e ['opeHue cepbl U MarHUEBOM JIEHTHI.

e Iloprpersr M. B. JlomoHocoBa u A. JI. JIaByasse.

e OnbIThI, WJUTIOCTPUPYIOLIUE 3aKOH COXPAaHEHHUSI MacChl BEIIECTB.
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e Topenue ¢ocdopa, pacTBOpeHHE MPOIYKTa FOPEHUS B BOJAE M HCCICAOBAHHE IOJyYEHHOTO
pacTBOpa JIAKMYCOM .
e  B3auMoIelCTBHUE COISTHON KUCIOTHI C IUHKOM.
e [lonyuenue runpoxcuna meau(Il) u ero pasnokeHue nIpyu HarpeBaHUU.
JlabopaTopHbIe ONBITHI:
O3HaKOMJIEHHE € KOJUIEKLIMEN 1a00paTOPHOU MOCYbI.
[TpoBepka mpubopa I MOTyYeHHS T'a30B HAa TEPMETHYHOCTb.
O3HakoMJIEHHE C MUHEpaJaMy, 00pa3yroIUMU IPAHUT.
[IpuroroBneHue reTeporeHHoN CMecH MOPOIIKOB Cephl U JKENe3a U UX pa3JielieHHe.
B3aumMoneiicTBre pacTBOPOB XJIOPUIOB U MOANJIOB KaJIMsl C paCTBOPOM HHUTparta cepedpa.
[Tonyuenue ruapoxcunaa meau(1l) u ero B3aumoielicTBHE ¢ CEPHOM KHUCIOTOM.
B3anmMozeicTeue pacTBopa coabl ¢ KUCIOTOMU.

NG~ WDPE

[IpoBepka 3aKk0Ha COXpAaHEHHUs MacChl BEUIECTB HAa NPUMEPE B3aMMOJCUCTBUA IIEIOYU U

KHCJIOTBI.

9. IIpoBepka 3akOHa COXpaHEHHUS MAcChl BEIIECTB Ha MPHMEPE B3aWMOJICHCTBHSA IMIEIOYH U
conu xene3a (I1I).

10. Pa3noxkeHue mepokcuaa BoJAopoaa ¢ MoMolibio okcuaa mapranma (IV). 11.3amemnienue
KEJIe30M MEIM B METHOM KYIIOpOCe.
IIpakTuyeckue padboTbl:

1. 3makoMmcTBO ¢ JabopatopHbIM 0OOpydoBaHuMeM. [IpaBmia TEXHUKH OE30MACHOCTH TIpU
pabote B kabuneTe xumMun. HekoTopsie BUIbI padoT.

2. HabGnronenwue 3a ropsiieil CBEYOu.

3. Amnanu3 mouBsl (aHAJIOT padoThl «OYHCTKA IOBAPCHHON COJINY).

BaxHeiiliue npeacTaBuTe M HEOPraHMYecKnx BeuecTs. KojimyecTBeHHbIE OTHOLLIEHUSI B XUMHH

CocraB Bo3ayxa. [lonstre 00 00bEéMHOM f0i1e () KOMIIOHEHTA MPUPOJHON ra3o0BOM CMeCH —
Bo3ayxa. Pacuér 00bEMa KOMIIOHEHTA ra30BOM CMECH 110 €ro 00bEMHOM J0J1€ U HA00OPOT.

Kucnopon. O3o0n. Ilonyuenue kucnopona. CoOupanue M pacro3HaBaHUE KHUCIOPOAa. XUMHUYECKUE
CBOWCTBa KHCJIOPOJA: B3aMMOJCHCTBHE C METaJIaMH, HEMETAJUIAaMH M CJIOXHBIMH BEIIECTBAMHU.
[Tpumenenue kucnopona. Kpyropopot kuciopoja B mpupo/e.

Oxcunpl. OOpa3oBaHue Ha3BaHMHA OKCUIOB MO X ¢opmynaM. CocraBieHue GopMyn OKCHIIOB IO
ux Ha3zBaHuAM. [IpencraBureny oKCHIOB: BO/IA M YIJIEKUCIBIN Ta3, HEraméHas U3BeCTb.

Bonopon B mpupone. ®usmueckne M XHMHUYECKHE CBOICTBa BOJOpOJA, €ro MOJy4YeHHE WU
IPUMEHEHHE.

Kucnotsl, ux coctaB u kinaccupukauus. Muaukaropsl. Tabnuua pactBopumoctu. ComnsiHasg U
cepHasi KHCIIOTHI, UX CBOWCTBA U IPUMEHEHHE.

Conu, ux cocraB U Ha3zBaHus. PacTBopumocTs coneil B Boze. [IpencraBurenu coneit: Xjaopua
HaTpus, kKapOoHaT HaTpus, hocdar KaabLHUs.

[Tocrosinnas ABoranpo. KonuuectBo BemectBa. Moisib. MossipHast macca. KpaTHble euHHIIBI
U3MEPEHUsl KOJIMYECTBA BEIIEeCTBA — MHUIMMOJIb U KHUJIOMOJIb, MHJUIUMOJISIPHAS W KHUJIOMOJISIpHAs
Macchl BEILECTBA.

Pacuérel ¢ HCMONB30BaHMEM MOHATUH «KOJMYECTBO BEIIECTBA», «MOJIAPHAs Maccay,
«MOCTOSIHHAsE ABOTaapo».

3akoH ABoranpo. MouspHbIii 00BEM Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOTO ra3a 1o - APyromy.
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KpaTHble equHUIBl U3MEPEHNUS — MUJUTUMOJISIPHBIM U KHJIOMOJISIPHBINA 00BEMBI T'a3000pa3HbIX
BELIECTB.

Pacu€Tpl ¢ HCHOJNIB30BAHMEM TOHATHUM «KOJMYECTBO BELIECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBII 00BEM Ta30B», «IOCTOSHHAS ABOTaIpO».

Pacu€Tpl ¢ HCHOJIB30BAHMEM TOHATHUM «KOJMYECTBO BELIECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTaApPON».

I'unpochepa. KpyroBopor Bonbsl B mpupoge. Pusznueckue U XUMHUYECKHE CBOMCTBA BOJBI:
B3aUMO/ICHICTBUE C OKCUAAMM.

OcHoBaHus, X coctaB. PacTBOpUMOCTh OCHOBaHUM B Boje. MI3MeHEHHE OKpacKU MHAUKATOPOB
B LIeJI04HOM cpeae. [IpencraBureny menoden: ruApoKCUIbl HATPUS, KNS U KaJIbLUs.

PactBopurens u pactBopéHHOE BelecTBo. PactBopsl. PactBopenue. ['maparel. MaccoBas 1osst
pacTBOpéHHOro BeulecTBa. Pacy€rbl, CBA3aHHBIE C MCIIOJIB30BAHUEM IOHATHSI «MaccoBas OIS
PacTBOPEHHOT'O BEILIECTBAY.

JdemMoHcTpaumMu:

e OrmnpeneneHue copepKaHus KUCIOPOa B BO31yXe.

e [lomydeHue KUCIOPOAA PA3IOKEHUEM IEPMAHTAHATA KAJIMs U IEPOKCH/Ia BOJOPOA.
e CoOupaHue METOJIOM BBITECHEHHS BO3/1yXa U BOJBI.

e Pacno3HaBaHu€ KUCIOPOJA.

e [‘openue mMaraus, >kenesa, yriisi, cepsl U Gpocdopa B KHCIOPOJIE.

e KouieKius OKCUI0B.

e [lonydyenue, cobupanue u pacro3HaBaHUE BOJIOPOIA.

e ['opeHue BomoOpoa.

e BzaumoneiictBue Bogopoa ¢ okcuaom meau(Il).

e KouteKiuss MUHEpaJIbHBIX KUCIIOT.

e [IpaBuio pazbaBieHus: cepoil KUCIOTHI.

e Komekius cosen.

e Talnuua pacTBOPUMOCTH OCHOBaHM, KUCIIOT U COJIEH B BOJE.

e Hekoropble MeTaibl, HEMETAJJIbl U COETUHEHUS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
e Moaenp MonsipHOTO 00BEMA ra3000pa3HbIX BEIIECTB.

e Kostekmus ocHOBaHMIA.

JlaGopaTopHbIe ONBITHI:

11. IlomyTHEHUE N3BECTKOBOM BOJIbI IIPH NMPOMYCKAHUHU YTJIEKUCIIOTO rasa.

12. TTony4yenne BOJOPOIa B3aMMOICHCTBHEM IIMHKA M COJISTHOM KUCIIOTHI.

13. Pacio3HaBaHUe KHCIOT HHIUKATOPAMH.

14. 3meHeHne OKpacKu MHAWKATOPOB B IIEJIOUHOM cpesie.

15. O3HakomiieHHe ¢ MpenapataMyd JOMAITHEH WM MIKOJBHOM amTeyku — pacTBOpaMU

MIEPOKCHJIAa BOJOPOAA, CHUPTOBOM HACTOMKY MOJja ¥ HAIIATBIPHOTO CIIMPTA.
IIpakTnyeckue padorTsI:
4. Tlomyuenue, coOMpaHue U PacO3HABAHUE KUCIOPOa.
5. Tlomydenue, cobupanue u pacrio3HaBaHUE BOJAOPO/IA.
6. IIpuroToBiieHHE PAaCTBOPOB COJICH C MX 3aJJaHHOW MacCOBOH JOJICH.

OcHoOBHbIE KJIACChI HEOPraHNIECCKUX COG}IHHGHHﬁ.
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O06o0menne cBeneHud 00 OKCHIax, MX Kiaccuukamuu, Ha3BaHUSAX M CBOMCTBaX. CrocOOBI
MOJTYYEHUS] OKCUJIOB.

OcHoBanmsi, uX KiIaccupuKalus, Ha3BaHUS W CBOWCTBAa. B3amMmonelicTBHE € KHUCIOTaMH,
KHCIIOTHBIMU OKCHUJAMHU M COJIIMH. Pa3nokeHue HepacTBOPUMBIX OCHOBaHHU. CIOCOOBI MOJIydeHUs
OCHOBaHUIA.

Kucnorel, ux xknaccudukanmus u Ha3BaHusa. OOmMe XWMHUYECKHE CBOWCTBAa KHCIIOT.
B3aumoneiicTBre KHUCIOT ¢ MeETaUIaMH. OJEKTPOXUMHUYECKHU PsAJ HANPsHKEHUH  METalljIoB.
BzaumoneiicTBue KHUCIOT C OKCHAAMHM METAZIOB. B3auMoneicTBHE KHCIOT C OCHOBAHUSIMU —
peaknus HeWTpanuzanuk. B3aumopaeicTBue KuCIOT ¢ consaMu. [lomydeHne OECKHUCIOPOIHBIX
Y KHCIIOPOJICOACPKAIINX KUCIIOT.

Comu, ux xnaccudukanus u cBoiicTBa. B3ammojeicTBue coneil ¢ MeramiaMd, 0COOCHHOCTH
9TUX peakluil. BzaumonencTeue coieu ¢ ComsiMu.

'enernueckue psapl MeTayla W HeMerauia. ['eHeTnueckass CBsI3b MEXKIy KlaccaMu
HEOPTraHUYECKHUX BEIECTB.

JlabGopaTopHble ONBITHI:

16. B3aumoneiicTBre OKCHIA KAIBIIHS C BOIOM.

17. IlomyTHEHHE N3BECTKOBOI BOJIBI.

18. Peakmus HeWTpaIM3aIlHH.

19. lNonyvyenne ruapoxcuna meau(ll) u ero B3anMoelCTBHE C KUCIOTOM.

20. Paznoxenue ruapokcuaa meau(Il) mpu HarpeBaHwm.

21. B3aumoeicTBre KUCIIOT ¢ METa/IJIAMH.

22. BzaumoeiicTBrE KUCIOT C COJISIMU.

23. O3HaKOMJIEHHUE C KOJUIEKLIMEN COJIEH.

24. BzaumoneiictBue cynbara menu(ll) c sxenesom.

25. B3aumoielicTBUE COJIEN C COIIMU.

26. 'eHeTryecKas CBsA3b HA IPUMEPE COSAMHEHUN MEIH.

IIpakTnyeckue padorsi:
7. Pemenue sKCriepuMEHTAIBHBIX 3a/1a4.

IMepuoauveckuii 3akoH u Ilepuoguveckass cucrema xumuyeckux 3emenros I H.
MeHaeneeBa M CTpOEHHE aTOMA.

EcrecTBeHnHBIC CeMEMCTBA XMMUUYECKUX 3JIEMEHTOB: IICIOYHBIC M IECIIOYHO3EMEIbLHBIC METAJIJIbI,
rajloreHbl, UHepTHbIE (OnmaropoaHbie) ra3bl. AMGOTEpHOCTh. AM(OTEPHBIE OKCHABI U THJIPOKCH]IBI.
KommiekcHbie conm.

Otkpeitue JI. M. MengeneeBsim lleprognueckoro 3akoHa u coszaanve um Ilepumonnueckoit
CHCTE€MBI XUMHYECKHUX 3JIEMEHTOB.

AToMBbI Kak ¢opMa CYIIECTBOBAHUS XUMHUYECKUX AMeMEHTOB. OCHOBHBIC CBEICHUSA O CTPOCHHUH
aToMOB. Jloka3aTenbCcTBa CIOKHOCTH CTpoeHHs aToMoB. OmbiTel Pesepdopna. [Inanerapuas momens
CTPOCHUS aToOMa.

CocraB aTOMHBIX sJep: NMPOTOHBI, HEUTPOHBI. OTHOCUTENBbHAs aTOMHas Macca. B3auMocBsA3b
MOHSTUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Macca.

Mukpomup. OnekTpoHsl. CTpOEHHE SJIEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKHX JJIEMEHTOB

NeNe 1-20. ITonsiTHE 0 3aBEPIIEHHOM 2JIEKTPOHHOM YPOBHE.
N3oronbl. ®usnueckuit cmbica cuMBoiukd [lepuoanueckoit cucremsl. CoBpeMeHHas
dbopmynupoBka [lepuoandeckoro 3akoHa. V3MeHeHHsS CBOMCTB 3JIEMEHTOB B IIEPUOAAX U TPyMIMax,

KaK (DyHKIMS CTPOSHMS JIEKTPOHHBIX 000JI0UEK aTOMOB.
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XapakTepucTuKa »dJIEMEHTa-MeTa/ula M dJEMEHTa-HeMeTajula 10 UX TOJOXKCHHIO B
[Tepuoanueckoit cucreme xumuyeckux 3yemeHToB /1. 1. Menneneena.
JdeMoHcTpauuu

e Pasnuunbie GopMbI TAOIUIT TEPHOTUUECKON CHCTEMBI.

e  MogenupoBanue nocrpoenus [lepuoanyeckoii cucremsl Jl. 1. Menaeneena.

e Mojenu aTOMOB XHUMHYECKUX 3JICMCHTOB.

e Mogenu aTOMOB 3J1eMeHTOB 1—3-ro mepruoaoB
JlaGopaTopHbIe ONBITHI.

27. llomyuenne aMm(pOTEPHOTO THAPOKCHIA U UCCIIEIOBAHNUE €TO CBOMCTB.

XumMnueckas cBsizb. OKMCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH.

Honnast xumudeckas cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMH METaUIOB W HeMeTaioB. CXeMbl
oOpa3oBaHMsl MOHHOM CBSI3U Ui OWHApHBIX coelvHEHUH. MoHHBIE KpHCTaUIMYECKHUE PEIIETKA U
(bu3nuecKkre CBOMCTBA BEIIECTB C 3TUM THIIOM pewéTok. [ToHsTre o hopMynbHOI eTUHUIIE BEIIECTBA.

KoBanentHass xumuueckas CBSI3b. OJEKTPOHHBbIE U CTPYKTypHbIe (opMmyibl. KoBaneHTHas
HernoJsipHast cBs3b. Cxembl 00pa3oBaHMsA KOBAJICHTHON CBS3M Uil OWHAPHBIX COCAMHEHUI.
MounekyIsIpHbIE U ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DneKTpOOTpULATENIbHOCTb. Pl snexTpooTpunatenbHocTH. KoBajeHTHast mosisipHas XUMUYecKast
cBs3b. Jumonb. Cxembl 00pa3oBaHMsI KOBAJCHTHOW MOJSIPHOM CBA3U Ui OMHAPHBIX COETUHEHHIA.
MonekynpHbIE U aTOMHBIE KPUCTANIMYECKUE PEIIETKHU, CBOMCTBA BEILIECTB C 3TUM TUIIOM PEIIETOK.

Meramnueckass XUMHUYECKas CBSI3b M MeETaJuIMUecKas KpucTtainuyeckas pemérka. CBoiicTBa
BEILIECTB C 3TUM THUIIOM pelEToK. EnrHas npupoaa XuMUYECKUX CBSI3EH.

Crenenb okuciieHus. CpaBHEHHE CTEIIEHH OKUCIEHUsS U BaleHTHOCTHU. [IpaBuna pacuéra crenenei
OKHCJIEHUS 110 (pOopMyIaM XUMUYECKUX COEIMHEHUI.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. OmpeeneHue cTerneHel OKUCIEHUs ISl 3JIEMEHTOB,
o0Opa3yloIIMX BeIIeCTBa pa3HbIX KjaccoB. Peakuuum HOHHOrO OOMEHa U OKUCIMTEIBHO-
BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENb U BOCCTAaHOBHUTENb, OKHCIEHHE M BOCCTaHOBJICHHE.
CocraBiieHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI METOJAOM 3JIEKTPOHHOIO
OanaHca.

JdemoncTpanuu

e Bugneodparments! u cnaiinpl «MloHHas XuMu4eckast CBSI3b».
e  Kosuiekuus BemecTB ¢ HOHHOM XMMUYECKOU CBSA3bIO.
e Mozaenu HOHHBIX KPUCTANINYECKUX PEIIETOK.
e Buneodparments! u cnaiiapl «KoBalleHTHAasE XMMUYECKask CBSA3bY.
e KoJsueknus BemecTB MOJEKYISIPHOTO U aTOMHOT'O CTPOCHHS.
e  Mogaenu MOJIEKYISIPHBIX M aTOMHBIX KPUCTAJUTMYECKHUX PELIETOK.
e Buneodparments! u cnaiiasl «MeTtamindeckas XUMUYECKask CBSI3bY.
e  Komneknuus «MeTaibl ¥ CIUIaBbD.
e BzaumogeiicTBHe IMHKA C Cepoil, consiHOM KucnoTo, xaopuaom meau(Il).
e ['openue Marnus.
e B3sauMopelcTBue XJIOPHOU U CEPOBOJOPOIHON BOJIBI.
JlabopaTopHbIe ONbITHI
28. UzroroBiieHre MOJIENH, WIUTIOCTPUPYIOLIEH CBOMCTBA METAIITNUECKOM CBA3H.
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9 knace
IloBTOpEeHue u 00001IeHHE CBeleHUE MO Kypcey 8 Kiacca

bunapubie coenuHenus. Okcuabl cojeoOpasyoomme u HecojeoOpasyromue. [ 'MApOKCHIIBL:
OCHOBaHMA, aM(OTEpPHBIE THIPOKCUABI, KHUCIOPOACOAEpKaIue KHCIoThl. CpeaHue, KHCIbIE,
OCHOBHBIE U KOMIUJIEKCHBIE COJIU.

O060061eHre cBeeHU 0 XMMHUYECKUX peakiusx. Knaccudukamuss XMMUYECKUX peakluid 1o
pa3IMYHBIM MPU3HAKAM: COCTaBY M YHUCILY PEarupyroux U oOpa3yroIIMXCs BELIECTB, TEINIOBOMY
s dexTy, 00paTUMOCTH, U3MEHEHHUIO CTENIEHEH OKHUCIICHHS JI€MEHTOB, 00pa3yIONINX pearupyronmx
BEILECTB, UCIIOJIb30BAHUIO KAaTaINu3aTopa.

[TonsiuTHE O CKOPOCTU XMMHUYECKOMN peakuu. PakTopsl, BIUAIOIINE HA CKOPOCTh XUMHUYECKUX
peaxkuuii: IpupoJia pearupyroiux BEIIeCTB, UX KOHLEHTpalus, TeEMIIepaTypa, II01aab
CONPUKOCHOBEHMSI, HaNMuue Katanuzaropa. Karamus.

JlemoHCTpanuu
* O3HakoMJIEHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJIIOB.
* O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCHUJIOB, KUCIIOT U COJIEH.
*  3aBHCHUMOCTb CKOPOCTH XMMHYECKOMN peaKkIuu OT IPUPO/Ibl pearupyrolnx BEUIECTB.
*  3aBHCHUMOCTb CKOPOCTH XMMHUYECKOHN peaKUu OT KOHIIEHTPALMH PEarupyonux BEECTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOMN peaKkuu OT IJI0IIa 1
CONPUKOCHOBEHMSI pEarupyIOLIUX BEIECTB («KUIISIILIUN CI0).
*  3aBHCHMOCTb CKOPOCTH XMMHUYECKOU peaKIuu OT TEMIIEpaTyphbl pearupyroIX BEeIIECTB.
JlaGopaTopHbIE OBITHI
e BsaumoneiicTBHE aMMUaKa U XJIOPOBOJIOPO/IA.
e Peakuus HelTpanu3alum.
e HabGmronenue ternoBoro s deKra peakiuu HeHTpaTu3aum.
e BzaumopeiicTBue cepHOM KUCIOTHI ¢ okcuiom meau (1I).
e PaznoxeHue nepoKcHia BOAOPOAA C MOMOLIbIO KaTaja3bl KapTodes
e 3aBUCUMOCTb CKOPOCTH XMUMUYECKOW PEAKIIUHU OT IPUPOJIbI pEATUPYIOIMX BEIIECTB Ha
IIpUMepe B3auMOJICHCTBHS PacTBOPOB THOCYb(aTa HaTpuUs U Xyiopuaa 6apus,
THOCYNb(aTa HATPUs U COJITHONU KUCIIOTHI.
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKLUU OT IMPUPOJIbI METAIIOB MPU UX
B3aUMOJIEVICTBUU C COJITHOU KHUCIIOTOM.
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakluu OT IPUPOJIbI KUCIIOT PU
B3aUMOJEHCTBUH UX C JKEIE30M.
e 3aBUCUMOCTb CKOPOCTH XHMUYECKOW PEaKUU OT TEMIIEPATYpHl.
e 3aBUCUMOCTb CKOPOCTH XMUMUYECKOW PEAKIIUHN OT KOHIICHTPALUH.
e 3aBUCUMOCTb CKOPOCTM XHMMHMYECKOM peakuuu OT IUIOMAAH  CONPUKOCHOBEHHUS
pearupyrouux BeIEeCcTB.
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakuu OT KaTanau3aTopa.

XVMHUYECKUE PEaKIIUU B PACTBOPAX IIIEKTPOIUTOB
[ToHsiTHE 00 AIEKTPONUTUIECKON TUCCOLMUAIIUU. DIEKTPOIUTHI U HEITEKTPOIUTHI. MexaHu3M
JUCCOIMAIIMU  DJIEKTPOJIUTOB C PAa3UYHBIM XapakTepoM CBs3u. CTeneHb SIEKTPOTUTHUECKON
muccoranuu. CUIbHBIE U CITa0BIe AJICKTPOJIUTHI.
OCHOBHBIE TIOJIOKEHHUST TCOPUU DIICKTPOIUTHICCKON auccoruanuu. Kiaccndukamnus HOHOB U
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ux cBoicTBa. KHCIOTBI, OCHOBAaHHUS M COJIM KaK AIIEKTPOJIUTHL. VX KiIaccupuKays u AUCCOLUALMSL.

OOure XMMUYECKHe CBOMCTBA KUCIIOT: M3MEHEHUE OKPACKU MHAMKATOPOB, B3aUMOJICHCTBHE C
MeTaJlJIaMH, OKCUJAMH U THJIPOKCUIaMU METAJIOB U COJISAMU. MOJIeKysipHbIE U HOHHBIE (TIOJIHBIE U
COKpalll€HHbIC) YpPAaBHEHHUS pPEAKIUN. XUMUUYECKHI CMBICT COKpPAIIEHHBIX YpaBHEHUU. Y CIOBUS
IIPOTEKAHUS PEAKIUI MEXKIY IEKTPOJIUTAMU 10 KOHIA. Psii akTHBHOCTH METaJIOB.

OOmue XuMHUYECKHE CBOWCTBA IIEJIOYe: B3aUMOJEHCTBHE C KUCIOTaMH, OKCHIAMHU
HEMEeTaJlIoB, cojsiMU. O0IMe XUMUYECKHEe CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUIl: B3aMMOAECHCTBUE C
KHUCJIOTaMM, pa3jioKeHue Npu HarpeBaHuMM.OOlMe XMMHUYECKHE CBOMCTBA CpPEAHUX COJIEH:
B3aMMOJECICTBHUE C KMCIOTAMH, IEJI0YaMH, COJIIMU U MeTaJlaMu. B3auMonelicTBre KUCIBIX COIEH CO
menoyamu. I uaponus, kKak 0OMEHHOE B3aUMOJICWCTBUE COJEW ¢ BOJOW. I'MApPOIU3 COMM CHIIBHOTO
OCHOBaHUS U ¢1a00i KUCHOTHL. ['uaponan3 conun cnaboro oCHOBaHUS M CHIIbHOM KucioThl. [llkana pH.

CBolicTBa KHCIJIOT, OCHOBaHHMM, OKCHJIOB U COJIEH B CBETE€ TEOPUU DBIEKTPOIUTHUECKON
JUCCOLUALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

JleMoHcTpauum.
* VcnpiTaHue BEHIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJIHOCTD.
*  3aBUCHMOCTbD JIEKTPOIPOBOIHOCTH YKCYCHOM KUCIIOThI OT KOHLIEHTPALIUH.
e JIBW>KEHHE OKpPALLIEHHBIX HOHOB B 3JIEKTPHUUECKOM IOJIE.
* OmpeneneHue xapakTepa cpefibl B pacTBOpax CoJie.
JlaBopaTopHBbIE OTIBITHI.

e Jluccoumanus ciadpIX 3JIEKTPOJIUTOB Ha IPUMEPE YKCYCHON KHCIIOTBHI.

e lI3mMeHEHME OKpacKy MHAUKATOPOB B KMCIOTHOM Cpeze.

e Peaknus HeWTpasM3alMy pacTBOpa WIENOYH Pa3IMYHBIMU KUCIOTAMH.

e [lonmyuenue runpoxcuna meau (11).u ero B3anmonenicTBre ¢ pa3IMnYHbBIMU KUCIOTAMU.

¢ BsaumopeiicTBre cHIIbHBIX KHCIOT ¢ okcuaoM meau (11).

e BsaumopneincTBue KUCIOT C METaJllIaMHU.

e KauecTBeHHas peakuusi Ha KapOOHAT-HOH.

e [lonydeHue CTyIHSI KPEMHUEBOW KHUCIOTHI.

e KayecTBeHHast peakiys Ha XJIOPU/ - WK CYNb(aT-UOHBI

e lI3MeHeHME OKpacKu MHAWKATOPOB B IIEJIOUHOM cpesie.

e B3auMoeHCTBHE IIEI0YEH C YTIEKUCIIBIM I'a30M.

e KauecTBeHHas peakuys Ha KATHOH AMMOHHUS.

e [lonmyuenue runpoxcuna meau (1) u ero paznoxxenue.

e BsaumoneiicTBue kapOOHATOB C KUCIOTaMHU.

e Tlomyuyenue runpokcuna xenesa(lll).

e BsaumopeiicTBue xenesa ¢ pactBopom cynbdara meau (1)

[IpakTuyeckue paboThI
e (CBoiicTBa KHUCIOT, OCHOBAHMUM, OKCHJIOB U COJIEH B CBETE TEOPUU DIEKTPOIUTHUECKON
JUCCOLUAIMU U OKUCIUTEIBHO - BOCCTAHOBUTENIBHBIX PEaKIUi

Hewmeramisl 1 Ux coequHeHUs
CtpoeHne aTOMOB HEMETAUIOB M HX mnoJiokeHue B Ilepmogmueckoit cucreme. Pspg
AJIEKTPOOTpUIATENbHOCTH. Kpucramimyeckue pemeérkd HEeMETaJUIOB — TMPOCThIX  BEIIECTB.
Annorponust U e€ mpuunHbl. du3nyeckue cBoiicTBa HemeTawioB. OOIIME XMMHYECKHE CBOMCTBA
HEMETAJVIOB: OKUCIIUTEIIbHBIE 1 BOCCTAHOBUTEIIbHEIE.
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l"asiorensl, ctpoeHne X aTOMOB ¥ MOJIEKYJ. PU3NUYECKHE U XUMUUYECKHE CBOMCTBA raJOr€HOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB TaJIOTEHOB B 3aBUCHMOCTH OT MX ToJokeHus B [lepuoanueckoit
cucteMe. HaxoxieHue rajioreHoB B MPUPOJIEC U UX MOJydeHHEe. 3HAUCHUE U MPUMEHEHHUE rajJOreHOB.

lajioreHOBOIOPOJIBI M COOTBETCTBYIOIIME MM  KHCJOTBI:  IUIAaBUKOBas,  COJIsTHAs,
OpOMOBOJOPOIHASL, MOJ0BOAOpoAHAs. [amorenunpl. KauecTBeHHBIE peakiMy Ha TaJIOT€HUA-WOHBIL.
[IpumeneHue coeTMHEHUI rajJoreHOB U UX OMOJOrHYecKast poib.

O6mas xapakrepuctuka 3jaeMeHTOB VIA-rpymmel. Cepa B mpupone W e€ IOIydeHHe.
AnnoTtponHbie MOIU(UKALIUU CEPBI U UX CBOMCTBAa. XMMHUECKHUE CBOICTBA Cephl U €€ MPUMEHEHHE.

CepoBOJOpO/I: CTpOEHUE MOJIEKYINbI, (U3MUECKHEe W XUMHYECKHE CBOWCTBA, MOJIyYeHUE U
sraueHue. CepoBoiopoanas kucinora. Cynbduabl u ux 3HadeHue. JIIoMHHODOPHI.

Oxcun cepsr (1V), cepaucras kucnora, cynbpuTsl. KauecTBeHHas peakius Ha CylIb(QHUT-HOH.

Oxcun cepsr (VI), cepras kucnota, cynbdarel. Kpucramiorunparel. KauecTBeHHas peakius
Ha cynb(haT-uoH.

CepHast KuCIOTa - CHJIBHBIN 2JIeKTpoiuT. CBolcTBa pa30aBIICHHOW CEPHOM KHCJIOTHI, KaK
TUMUYHONW KHUCJIOTHI: B3aWMOJEWCTBHE C METaJIaMH, OCHOBHBIMH U aM(pOTEpPHBIMHU OKCHJIAMH,
OCHOBaHUSIMU U aM(OTEPHBIMU TUIPOKCHUIaMU, coiisiMu. KauecTBeHHas peakuust Ha Cyab(haT-HOH.

OO6mass xapaktepuctuka 3yeMeHToB VA-rpynmbl. A30T, CTPOCHHE aToMa M MOJICKYIIbL.
dusnueckue U XUMHUYECKHUE CBOWCTBA M MPUMEHEHHE a30Ta. A30T B MPUPOJIE U €ro OMOJIOTHYecKast
poiib. AMMUAK, CTpOEHHE MOJICKYJIbl W (PU3WYECKHe CBOMCTBA. AMMHA4YHas BOJA, HAIIATBHIPHBIN
CHUPT, THApPAT aMMuaka. [[OHOpHO -aKIEeNTOPHBIM MeXaHW3M O0Opa30BaHHMS KaTHOHA aMMOHWUSI.
BoccranoBurenbHbie cBoiicTBa ammuaka. Cony aMMOHMS U WX NpuMeHeHne. KauecTBeHHas1 peakiius
Ha KaTHOH aMMOHHUSI.

Oxcuapl a30Ta: HECONIe00pa3yrolue U KUCIOTHbIC. A30THCTas KUCIOTa U HUTPUTHL. A30THas
KHUCJIO0Ta, €€ MoJlydeHue U cBoicTsa. Hurparsl.

®octop, crpoenne aroma u amporponua. Dochuasl. Dochun. Oxcua docdopa(V) u
optodochopnas kucnora. Dochatel. Pochopubie ynodpenns. MHCEKTULINIBL.

O6mras xapaktepuctuka 3aeMeHToB [V A-rpymnmbsl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEIIIECTB M COCIMHEHHN B 3aBUCMMOCTH OT TIOJIOKEHHSI dJeMeHTOB B llepuommveckoil cucreme.
VYrnepoa. AnIoTporiHble MOAM(UKAIUU: anMas, rpagut. AMOpQHBIA yriepoa U €ero copra: caxa,
aKTUBHUPOBAHHBI yromb. AjcopOums. Xumuueckue cBoiicTBa yriaepoaa. Kokcoxumuueckoe
MIPOM3BOJICTBO U ero nmpoaykuus. Kapousr.

Okcup yraepoaa(ll): ctpoenre MOIEKyIbl, mojydeHne u ero cBoiictBa. Okcun yriaepoaa(lV):
CTpPOCHHE MOJIEKYIIbI, TIONyYeHUE W €ro CBOMCTBA. YrolbHas KucIoTa. CONU YrONbHOW KHUCIOTHI:
KapOOHATHI U THIPOKapOOHaThl. TeXxHUYecKas ¥ MUIIEBasi CO/a.

Heoprannueckue u oOpraHuueckHe BEIIECTBA. YTJIEBOJOPOJbl. XUMHUYECKOE CTPOCHHE
OpPraHUYECKUX BEIIECTB, KaK MOPAIOK COSAMHEHHUS aTOMOB B MOJIEKYJIE TI0 BAJICHTHOCTH.

MeraH, 5TaH, Kak TpeAeNbHbIE YIJIEBOJOPOIbl. JTUJIEH U aleTHICH, KaK HeINpeaesibHbIe
(HeHachlllleHHBIe)  yraeBoaopoAbl. ['openue yrimeBomopozoB. KauecTBeHHblE peakuud Ha
HeTpeAesbHbIe COSTUHEHHUS.

DTUIIOBBIN CIHPT, €T0 MONIyYeHHEe, TPUMEHEeHNE U Ppu3nonornueckoe neicraue. TpéxaTroMHbIi
cnuptT rimiepud. KadecTBeHHas peakiuss Ha MHOTOATOMHBIE CHUPTHI. YKCYCHasl - MPEICTaBUTENb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnnii, ctpoenue ero atoma u cBoiictBa. Kpemuwnii B npupose. Crnmanuast ¥ cunad. Okens
kpemuus(1Y). Kpemuueas kucnora u e€ coiu.

[TpouzBoacTBO cTeka U rieMeHTa. [IpoayKIns CUTUKATHONW MTPOMBIIIIICHHOCTH: ONTHYECKOE
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BOJIOKHO, KepamuKa, dhapdop, dasHc.
OnTryeckoe BOJIOKHO.
Hewmerannsl B mpupoge. @pakunoHHas NEPEeroHKa KUAKOTO BO3AyXa KaK CIIOCO0 MOTydeHHS
KHUCJIOPOAa, a30Ta, aprona. [lomydyenue gocdopa, kpemHus, Xjaopa, Hoja. DIEKTPOIU3 PaCTBOPOB.
[Tonyyenue cepHON KUCIIOTHI: CBIPBE, XMMU3M, TEXHOJIOTUYECKAs CXEMA, METO/1 KUIIALIErO
CJI0S1, MPUHIUIIBI TEIUI00OMEHa, MPOTUBOTOKA U LUpKysiuuu. Oneym. [IpousBoacTBo ammuaka:
CBIPbE, XMMU3M, TEXHOJIOTHUECKAs CXEMa.
JdemoHcTpaumuu
e Kouleknus HeMeTauIoB.
e Mojenu KpUCTAUIMYECKUX PEMIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp U NPUHIUIIBI €r0 PAOOTHI.
e [opeHue HeMeTaIOB - IPOCTHIX BEIIECTB: cepbl, hocdopa, IPEeBECHOTO YIIIsl.
e OOpa3Ibl TaJIOTEHOB - TPOCTHIX BEIIECTB.
e B3zaumoelcTBHUE rajJoreHoB ¢ MeTallIaMH.
e BriTecHenue xiopa OpoMoM K H0/1a U3 PACTBOPOB UX COJIEeH
e Koutekius NpupoaHbIX COEINHEHHM XJI0pa.
e B3sanmoneicTBHe cepbl ¢ METAILUIAMM.
e ['opeHue cepbl B KUCIOPOIE
o Komnekmus cynbQUAHBIX PYI.
o KayecTBeHHas peaknus Ha Cyab(UA-HOH
e (OOecBe4YMBaHHE OKPAIICHHBIX TKaHEH U IIBETOB CEPHUCTHIM I'a30M.
e BizaumonelicTBUe KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJIBIO.
e OOyrnMBaHHe OPraHUYECKUX BELIECTB KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOM.
e Jluarpamma «CocTaB Bo3ayXa».
e BuneodparmeHntsl u ciaiabl «I[Ituabu 6azapby.
e [lonmyuyenue, coOupanue u pacro3HaBaHUE aMMHAaKa.
e PasnoxeHue OMxpomara aMMOHUS.
e B3sanmoneicTBre KOHUEHTPUPOBAHHOM a30THOM KUCJIOTBI C MENIBIO.
e ['opeHue 4YepHOro Mmopoxa
e PazyoXeHue HUTPATa KaJIMsl U TOPEHHE IPEBECHOTO YTOJIbKA B HEM
e  OOpa31sl MPUPOHBIX coearnHeHuM docdopa.
e T'openue pocdopa Ha BO31yXe U B KUCIOPOJIE.
e Tlomyuenune Genoro ¢ocdopa U UCTIBITAHUE ETO CBONCTB
e Komnekmus «O06pa3iubl IpUPOIHBIX COETUHEHHUH yriaepoaa»
e [Iloprper H. 1. 3enunckoro. Iloryomenne akTMBUPOBAHHBIM YITIEM PACTBOPEHHBIX BELLIECTB
WJIY Ta30B.
e YCTpONCTBO IIPOTHUBOra3a.
e Mojenu MOJIEKyJl METaHa, 3TaHa, STUJIEHA U alleTHIICHA.
e BsaumoneiicTBue sTUNIeHa ¢ OPOMHON BOAON U pacTBOPOM IepMaHTaHaTa Kajusl.
e OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOM KUCIOTHI.
e KauecTBeHHas peakiys HA MHOTOaTOMHBIE CITUPTHI.
e Komnekmus «O06pa3ubl NPUPOIHBIX COSTUHEHUH KPEMHUSY.
e Komtekmus crexiia, KepaMHUKH, IEMEHTA U U3AEIUI U3 HUX.
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e Kosutekius npoayKuy CUIMKATHOM MPOMBIIIIEHHOCTH.

e Bugaeodparments! u cnaiiapl « [pou3BOACTBO CTEKIIA M IEMEHTaY.

e Komnekuus «IIpuponHbie coeIMHEHNS HEMETAIIIIOBY.

e Bugneodpparments! u cnaiiapl «@pakuoHHas IEPErOHKA KHUJKOTO BO3TyXa»

e Buzaeodparments! u cnaiianl «lloxydenue Bogopoaa, KUCIOpoia U raloreHOB
IEKTPOIUTUYECKUM CIIOCOOOM).

e Mopaenu anmnapaToB Ui IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mopnenp KUIALIETO CI0S.

e Mopaenp KOJIOHHBI CHHTE3a aMMHAKa.

e BuaeodparmenTs! u cnaiiibl «I [pou3BOACTBO CEPHON KUCIOTHI».

e Bugneodparmentsl u cinaiiasl «I Ipou3BoaCTBO aMMHaKay.

e Komnekuus «CpIpb€ I MOIYYEHUS CEPHON KACIOTHD.

JlabopaTopHBIE OIBITHI
e Pacno3HaBaHMe rajJOreHU-HOHOB.
e KauecTBeHHBIE peakuy Ha CyJIb()AT-UOHBI.
e KauecTBeHHas peakiysi Ha KATUOH AMMOHUSI.
e XMMHYECKHE CBOMCTBA a30THOW KHUCIIOTHI, KaK JIEKTPOJINTA.
e KauectBennsie peakiuu Ha pocar-moH.
e JlomydeHue u CBOWCTBA YTrOJIBHOW KUCIIOTHI.
e KayecTBeHHas peakiys Ha KapOOHAT-HOH.
e [IpomyckaHue yrieKuciIoro ra3a 4yepe3 pacTBOp CHJIMKAaTa HaTPHsL.
IIpakTnyeckue padoThl
e |I3ydyeHue CBOWCTB COJITHON KMCIIOTHI.
e lI3ydyeHue CBOMCTB CEPHOU KUCIIOTHI.
e [lonmyyeHne aMmMuaka U U3y4€HUE €TO CBOWCTB.
e [lomydyeHue yriaekucioro ra3a u U3y4eHHe ero CBOMCTB.

Metabl M UX COCIMHEHUS

ITonoxenne wmeraiutoB B Ilepuomnmueckoi cucreme xumudeckux oanemeHtos [J[. .
MenpeneeBa, CTpOCHME HX aTOMOB M KpHUCTaUIOB. MeTannudeckas CBA3b U MeETaJIIMYECKas
KpUCTaJIIM4ecKass pemerka. DU3NyYecKue CBOWCTBA METAJIOB: JJIEKTPO- M TEIIONPOBOJHOCTD,
OTpaXkarollasi CHOCOOHOCTb, MIIACTUYHOCTb. CIlsIaBbl YEPHBIE U LIBETHBHIE.
Mertaibpl Kak BOCCTAHOBUTEIHU. DJIEKTPOXUMHUUECKUM psii HanpsbkeHui. BzauMonelicTBue MeTalioB
C HEMETaJUIaMHU, OKCUJIaMHU, KACIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUS.
CrtpoeHre aTOMOB M MPOCTBIX BEIIECTB MLIENOYHBIX METAUIOB. 3aBUCUMOCTh (U3HYECKUX U
XMMHUYECKHUX CBOMCTB ILIENOYHBIX METAJUIOB OT 3apsiioB sAep MX aToMoB. OKCHUABI U THIPOKCHIIBI
LICJIOYHBIX METAJJIOB, UX IIOJyYEHUE, CBOMCTBA, NPHUMEHEHHE. BakHeWlne CcOoiau IIEJOYHBIX
METaJUIOB, UX 3HAYEHUE B )KUBOW U HEKUBOU NIPHUPOJIE U B JKU3HU YEIIOBEKA.
CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIETOYHO3EMENbHBIX METANIOB. 3aBUCUMOCTh (DU3HUECKUX U
XUMHUYECKHX CBOMCTB HIEJOYHO3EMEIbHBIX METAJUIOB OT 3apsioB siep UX aroMoB. OKcCuasl U
TUAPOKCHU/IBI HIEJOYHO3EMENBHBIX METAIIOB, UX IOJIy4eHHE, CBOMCTBA U MpUMeHeHue. BaxkHenmue
COJIM IIENOYHO - 3eMEJIbHBIX METAJIOB, X 3HAYEHHE B MPUPOJE U XKHU3HM uenoBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaJIbIIHA.
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XKéctkocTh BonbI: BpeMeHHas U nocTostHHas. CrocoObl yeTpaHeHUs BpeMeHHOM kécTkocTr. CriocoOb!
YCTpaHEHUs! MOCTOAHHON *ECTKOCTU. MoHuThl. COoelMHEHUs alOMUHUSA B IpHUpojae. XUMHUYECKUE
cBoiicTBa amoMuHusa. OCOOEHHOCTH OKCHA ¥ TUAPOKCHIA ATFOMUHUS KaK aM(pOTEPHBIX COCTUHEHUIA.
Baxxueiiime conmy amroMUHUS (XJIOPHIL, CYIbdarT).
OcoOeHHocTH CTpoeHHS aToMa >kenes3a. JKeneso B mpupojae. Baxkueitmme pyabl xene3a. OKcUasl U
ruapokcuabl kene3a(ll) u xemesa(lll). Comm xemesa(ll) m sxemesa(lll). OOGHapyxeHue HOHOB
KaTHOHOB JK€JI€3a B paCTBOpE. 3HAUCHHE COCMHEHUN Kene3a.
Koppo3us xummnueckasi v 3JIeKTPOXUMUYECKAs. 3aliuTa METAJJIOB OT KOPPO3UHU. MeTalisl B IpUpoIE:
B CBOOOJHOM BHUJE U B BUJIe coequHeHmil. [lonstre o meramutypruu. UépHas u 1iBeTHasi METaJUTyprusl.
[MupomeTammyprusi, THAPOMETAILTYPTrHs, dNeKTpoMeTautyprus. Jlomennsiit mporecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PACILIIaBOB.
JlemoHCTpanuu
* BsaumojneicTBUE HATPUS, TUTUA U KAJbIUS C BOJOM.
* ['opeHue HaTpuUsl, MATHUA U XKeje3a B KUCIOPO/IE.
* Bcrblka TEpPMUTHOM CMECH.
* BzaumognelicTBHE CMECH TOPOIIKOB CEPBI U XKeJle3a, LIMHKA U CEPBI.
* BzaumopnelicTBUE AIFOMUHUSA C KMCIIOTaMU, I1€JI0YaMH U BOJOM.
* BzaumopnelcTBHE Kee3a U MEJIU C XJIOPOM.
* B3saumogeicTBHE MeIU C KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTOM M a30THOM KUCIOTOM
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).
* Okpacka IJIaMEHU COEAMHEHUSIMHU LEI0YHBIX METAJIIOB.
* Oxkpacka IJIaMEeHU COCAMHEHUSMHU ETOYHO3EMETbHBIX METAJIIOB .
e [ ameHue M3BECTU BOMOM.
* Jlomyudenue xE€CTKOM BOJIbI B3aUMOJEHCTBUEM YIJIEKUCIIOrO ra3a ¢ M3BECTKOBOW BOJOM.
* VYcrpaHeHHe BpeMEHHOH jKECTKOCTH KUIISTYCHUEM U J00aBKOM COIbI.
* VYcrpaHeHHe OCTOSSHHOU KECTKOCTU JOOABKOM COIBI.
*  VoHWTHI M PUHIUT UX JIeHCTBUS (BUAEO(DparMeHT).
e Koseknus nNpupoaHbIX COCTUHEHUN alTFOMUHUSL.
*  BuneodpparmenTs! u cnaiipl «OKCUA aTIOMUHUS U €70 MOAU(PUKALIIN.
* Tlomydenne ampOTepHOTro THAPOKCH A ATIOMUHHUS M UCCIIEIOBAHNE €r0 CBOUCTB.
*  Komneknusa «XUMUYECKUE UCTOYHUKH TOKA».
* Pe3ynbTaThl WIUTEIBHOTO SKCIEPUMEHTA MO U3YYEHUIO KOPPO3UU CTAJbHBIX U3/ICIIHI B
3aBUCUMOCTH OT YCIIOBUH ITPOLIECCOB.
* Boccranosnenne meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTs u cnaiiapl «IIpor3BoACTBO UyryHa U CTAIN».
*  BuneodparmenTs! u cnaiiasl «M3aenus u3 4yryHa u cTajamy.
*  BuneodparmenTs u crnaiiasl «[pon3BoACTBO ATFOMUHUS.
JIaGopaTopHbIE OMBITHI
e BsaumoneiicTBue xenesa ¢ pactBopom cynbdara meau(l1).
e [lomydeHue U3BECTKOBOM BOJBI U OIBITHI C HEW.
o [lonyuyenue ruapoxcunos xeneza(ll) u (111).
e KauecTBeHHbIE pEAKIIMHM HA KATHOHBI JKeJe3a
[TpakTnueckue paboThI
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e [lomydyeHue keCTKOM BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

e PelieHune s3KCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «MeTauibb».

XuMHUS U OKPYKAKIIAs cpeaa
Crtpoenue 3eminu: a1po, MaHTHs, 3€MHas KOpa, UX XUMHUYECKHi cocTaB. Jlutocdepa u eé
xuMuyeckul coctaB. Munepainbl. Pynel. Ocanounsie nopossl. [lonesHsie nckonaempie. XUMHYECKUN
cocrtaB ruzpochepsl. XuMU4YeCcKHil cocTaB aTMOC(HEpHI.
HcTouHnKH XMMHYECKOTO 3arpsi3HEHUsT OKPYKArOIIeH cpebl. [ 1o0allbHbIe 3KOIOTHYECKUE TTPOOIEMBI
YeNIOBEYECTBA: IMAPHUKOBBIA S(D(PEKT, KUCIOTHBIE MOXKAH, O30HOBBIE JBIPBL. MEXKIyHAPOTHOE
COTPYJHUYECTBO B OOJIACTH OXpaHbI OKPYKAIOIIECH CPeIbl OT XMMHUYECKOTO 3arpsi3HeHUs. «3enéHas
XUMUSD.
JdemMoHcTpanuu
e Buzaeodparments! u cnaiiipl «CTpoeHre 3eMin U €€ XUMUYECKUIA COCTaB.
e KouieKkiusi MUHEpaIOB U TOPHBIX MMOPO/I.
e Komnekuus «Pyasl MeTainoBy.
e BuzgeodparmeHTsI u cnaiinbl «I 100aIbHBIE SKOIOTHYECKHE TPOOIEMBI YEIIOBEUECTBAY.
JlaGopaTOpHBIE OIBITHI

e]13yuenue rpanura.

O0001meHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.

HoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHy

CrpoeHue aroma B COOTBETCTBHM C IOJOKEHHEM XMMHUYECKOro snemeHTa B llepuogmueckoit
cuctemMe. CTpoeHHE BEIIECTBA: XMMHUYECKas CBSI3b M KPUCTAJUIMUECKHE PEIIETKH. 3aBUCHUMOCTH
CBOMCTB 0OOpa30BaHHBIX JJIEMEHTAMH IMPOCTHIX BEIIECTB (METAJIOB, HEMETA/UIOB, OJIArOPOIAHBIX
ra3oB) OT IMOJIOKEHUs IeMeHTOB B [lepronnueckoit cucteme. TUTIONOTHST HEOPTAHUYECKUX BEIECTB,
JIEJIEHE UX Ha KJiacchl U rpynisl. [IpeacraBureny.
[Ipu3Haku W yclOBHUSI NMPOTEKAaHUS XMUMHYECKUX peakuuil. TUIOMOTHs XUMHUYECKHX PpEeaKIUil Mo
pa3IYHBIM OCHOBaHUAM. Peakiiu noHHOTO 0OMeHa. OKUCIUTETFHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH.
XUMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB. XapaKTepHbIE XUMHUYECKHE CBOMCTBA COJEOOpPa3yIOIINX
OKCHJIOB, TUJIPOKCHUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX TUAPOKCUIOB), COICH.

4. TemaTH4ecKoe MIIAHUPOBAHUE
8 ku1ace (68 JacoB 2 yaca B HEZEIIO)

Ne pazpena HasBanwme pa3jera/TeMsr Kon-Bo | Kon-Bo mpaktudeckux pabot
4acoB

HauanbHble MOHATHS U 3aKOHBI XUMUHU 21 2
1

Baxueiimme npeacTaBUTE TN HEOPTaHUIECKUX 18 3
2 BemecTB. KonWuecTBEHHBIC OTHOIICHHS B

XUMHUH

OcHOBHBIE KJIaCChI HEOPTaHUYECKUX 10 1
3 COCIMHEHUN

Ilepnonnueckuit 3akoH u Ilepuoandeckas 8
4 -

cucteMa xumuuyeckux odnementoB . W
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MeH;[eneeBa " CTPOCHHUC aTOMaA

Xumnueckass  cBsi3b.  OKUCIUTENBHO - 11
> BOCCTAHOBHUTEJILHLIE PEAKIIUN )
Hroro 68 6
9 kaacc (68 yacoB 2 yaca B HEJIEHIO)
No HazBanue riaBel/TemMbl Kon-Bo | Kon-Bo mpakTuyeckux paboT
paszznena 4acoB
1. [ToBTOpeHUE 1 0600IICHNE CBEACHHUI IO KYypCy 8 6
KJ1acca. XMMHAYECKHUE PEeaKIuu
2. XHUMHUYECKUE PEAKIIMK B pacTBOpax 10 1
3. Hemeraimiel 1 uX coeIMHEHUS 25 4
4, MeTayutsl ¥ UX COSTUHEHUS 16 2
S. XuMUs U OKpyKarolas cpeaa 2
6. O06o0011eHre 3HaHUH IO XUMUU 3a Kype 7
OocHOBHOI1 mkoubl. [logroroBka k OCHOBHOMY
rocyjapcTBeHHOMY 3k3ameny (OI'9)
7. Peseps 2
Utoro 68 7
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