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INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
JInyHOCTHBIE pe3yJIbTaThI:

1) BocnuTaHWE POCCHICKOW TPAKMTAHCKOW HMICHTUYHOCTH: MATPUOTH3MA, YBKCHHS K
OteuecTBy, IPOIUIOE U HACTOsIIIEE MHOTOHAIIMOHAJIBLHOrO Hapoaa Poccuu; ocoznanue cBoeit
STHUYECKON MPHHAIJICKHOCTH, 3HAHNE UCTOPHH, SA3bIKA, KYJIBTYphl CBOETO HApO/a, CBOETO Kpas,
OCHOB KYJIbTYPHOTO Hacye[usi HapoJoB Poccuu u yenoBeuecTBa; yCBOCHHE T'YMAHHUCTHUECKHUX,
JIEeMOKPATUYECKUX M TPAJUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIHLHOTO POCCUHCKOTO OOIIEeCTBa;
BOCIIUTaHHE YYBCTBA OTBETCTBEHHOCTH U J0Jra nepen PoauHoi;

2) (GopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHUIO, TOTOBHOCTM W CIIOCOOHOCTH
oOyJaromuxcsi K CaMOpa3BUTHUIO U CaMOOOpPa30BaHHUIO HA OCHOBE MOTHMBALMM K OOYYCHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M HOCTPOCHHUIO JAajdbHEHIIeH MHIWBUIYaTbHOW TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUpE Mpodeccuii 1 mpodhecCHOHATBHBIX MPEINOUYTEHUI ¢
Y4E€TOM YCTOMYMBBIX IIO3HABaTEJIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE (HOPMUPOBAHMUS
YBaXXHUTEIBHOTO OTHOLLIEHUS K TPYY, PA3BUTHUS OMbITA YYaCTHUSI B COI[MAIBHO 3HAUHMOM TPYIIE;

3) ¢dopmupoBaHHE IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKH U OOIIECTBEHHON MPAKTUKHU, YYUTHIBAIOUIETO COLUATBHOE, KYJIbTYpHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOT'0 MHPa;

4) (GopMUpOBaHHE OCO3HAHHOTO, YBAKHUTEIBHOTO M JIOOPOXKENATEIHHOTO OTHOIICHHS K
JIpyroMy 4eJOBEKY, €ro MHEHHWIO, MHPOBO33PEHHIO, KYJIbType, S3bIKY, Bepe, TpakIaHCKOH
MO3UIINH, K UCTOPHH, KYJIbType, PEIUTHH, TPAIUIHAM, S3bIKaM, IEHHOCTSIM HapoJoB Poccun n
HApOJIOB MHUPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH THAJIOT C JPYTUMHU JIIOABMH U JIOCTUTATh B HEM
B3aMMOIIOHMMAaHUS;

5) ocBoeHHE COIMATBHBIX HOPM, MPaBUIJI MOBEACHUS, PoJicii U (GOPM COIMATIBHOW KU3HU B
rpynmnax u cooOIecTBax, BKII0Yask B3pOCible U COLMAIbHbIE COOOIIECTBA; YUaCTHE B IIKOJILHOM
CaMOYNpaBlIeHUH M OOLIECTBEHHOW >KM3HU B IpelieiaX BO3PACTHBIX KOMIETEHIUH C Y4eTOM
PETHOHANBHBIX, ’THOKYJIBTYPHBIX, COLIMATIBHBIX M S KOHOMHUYECKHX 0COOCHHOCTEH;

6) pa3BUTHE MOPAIBLHOTO CO3HAHUS M KOMIICTEHTHOCTH B PEIICHUH MOPAJBHBIX MPOOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMHPOBAHHWE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MOBEJICHHSI, 0CO3HAHHOTO W OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) dopmupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLICHHHM M COTPYAHUYECTBE CO
CBEpCTHHKAMHM, JIETBMH CTapIIeT0 ¥ MJAINIET0 BO3pacTa, B3POCIBIMH B  TIpoIecce
o0pa30BaTeNbHOM, 0OIIECTBEHHO IMOJIE3HOHM, Y4eOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U IPYrUX
BUJIOB JICATEIBHOCTH;

8) dopmupoBaHHE IEHHOCTH 30POBOTO M 0Oe30macHOro o0pasza >KM3HU; YCBOCHHE IPaBHII
UH/AMBUYAIIBHOTO M KOJUIEKTMBHOTO O€30IaCHOTO TOBEJCHHS B UYPE3BBIYAMHBIX CUTYalUsX,
YTPOXKAIOLINX KU3HU U 3/10pOBBIO JIOJEH, IPaBUII OBEICHHSI HAa TPAHCIIOPTE U Ha IOpOrax;

9) ¢opmHupoBaHHE OCHOB 3KOJOTHYECKOW KyIbTYphI, COOTBETCTBYIOIICH COBpPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBILIUICHUS, Pa3BUTHE ONbITA SKOJIOTMYECKH OpPHUEHTHPOBAHHON
pedIeKCUBHO-01IEHOYHON M MPaKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYalHsX;

10) oco3HaHMe 3HAYeHHWs CEMbH B JKM3HM 4YeJOBEKa W OOINECTBA, NPUHATHE IIEHHOCTH
CEMEHHOM )XU3HU, YBAXXUTEIIBHOE U 3a00TJIMBOE OTHOIICHHUE K WIEHAM CBOCH CEMbH;

11) pa3BuTHE SCTETHYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HACIIEAMS HAPOI0B
Poccun n Mupa, TBOpUECKOH AEATENBHOCTH CTETUYECKOTO XapaKTepa.

MeTtanpeamMeTHble pe3yJIbTaThI:

1) yMeHHe caMOCTOSITEIBHO OMPENENATh IIeJH CBOCTO O0YYEHHUsI, CTABUTh M (OPMYIHPOBATH
Uit ce0s HOBBIE 3aJaud B ydeOe W TIO3HABAaTENBbHOW NEATEIFHOCTH, Pa3BHBAaTh MOTHBBI U
MHTEPECHI CBOEH 1M03HABATEIbHOMN 1EATEIbHOCTH;

2) yMEHHE CaMOCTOSTEJIbHO IUIAaHUPOBATh MYTH JOCTMDKEHHS Leleil, B TOM 4YHCIe
aJIbTepHATUBHbBIE, OCO3HAHHO BHIOMpaTh Hanbosee >3PPeKTUBHBIE CIIOCOOBI pelIeHUs y4eOHBIX U
MO03HaBATENbHBIX 33/1aY;

3) yMEHHE COOTHOCHTH CBOM JEHCTBUSI C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH JI€ATEILHOCTH B IPOLIECCE JOCTHKEHUS Pe3yNbTara, ONpeaAessTh ClIoCOObI



JEHUCTBUM B paMKaX MPEJIOKEHHBIX YCIOBUM U TPEOOBaHMM, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOUIEICS CUTYALINH;

4) yMeHHE OIICHUBATh MPABHJIBHOCTh BBIMOJHEHHS Y4eOHOH 3a7a4yd, COOCTBEHHBIC
BO3MO>XHOCTH €€ PEILEHUS;

5) BiajieHNEe OCHOBAaMHU CaMOKOHTPOJIS, CAMOOIICHKH, TIPUHSATHUS PEIICHUI M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOH M MO3HABATEIHHOU JCSITEILHOCTH;

6) yMeHHMe OmnpeieNiaTh IOHSTUS, CO3JaBaTh OOOOIICHUS, YCTAHABIWBATh aHAJIOTHH,
KJ1accu(UIUpPOBaTh, CaMOCTOSITENIbHO BBHIOMPATh OCHOBAHUS M KPUTEPUHU IS KIacCU(PUKAIHH,
yCTaHaBIMBaTh  I[PUYUHHO-CIEACTBEHHBIE  CBS3M, CTPOUTH JIOTUYECKOE  PpACCYXKICHHE,
YMO3aKII04YeHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOIBI;

7) yMeHHe co31aBaTh, MPUMEHSITh U MPEOOPa30BbIBATh 3HAKW U CHMBOJIBI, MOJCIH M CXCMBI
JUIS pellieHus] y4eOHbIX U MTO3HABATENbHBIX 33/1aY;

8) cMbICIIOBOE YTEHHUE;

9) yMeHHMe OpraHM30BBIBaTh Yy4eOHOE COTPYJHHYECTBO H COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH; pab0TaTh MHAWBUYAJIbHO U B TPYIIIIE:

HaXOJUTh OOlIee PEeLICHUE U pa3peliaTh KOH(PIUKTHI HA OCHOBE COIVIACOBAHUS MO3ULUHI U yueTa
MHTEPECOB; (OPMYIHPOBATH, APIYMEHTUPOBATh U OTCTAMBATh CBOC MHEHUE;

10) ymMeHHEe OCO3HAaHHO WHCIIOJb30BaTh pEYEBBIC CPEICTBA B COOTBETCTBUU C 3ajaucii
KOMMYHUKAIIMH U BBIPQKEHUS CBOMX YYBCTB, MBICICH W TOTPEOHOCTEH; IUIAHUPOBAHHS WU
peryJsiliud CBOEH JEITENbHOCTH; BJIAJICHUE YCTHOW M IUCBMEHHOM pPEUYb0, MOHOJOTMYECKOH
KOHTEKCTHOM PEYbIO;

11) dopmupoBaHue W  pa3BUTHE  KOMIIETGHTHOCTH B  OOJAcTH  HCIIOJb30BaHHS
MH(OPMALIMOHHOKOMMYHHUKAIIMOHHBIX TexHonorui (manmee - MKT kommereHum), pa3BUTHE
MOTUBALlMM K OBJAQJACHUIO KYyJIbTYpOM aKTUBHOI'O TIOJb30BaHUS CIIOBApSIMU U JIPYTUMHU
MMOMCKOBBIMU CUCTEMAaMU;

12) ¢opmupoBaHue W pa3BUTHE SKOJIOTHYECKOTO MBINUICHHS, YMCHHE TNPHUMEHSITH €ro B
M03HABATEIbHON, KOMMYHUKATUBHOM, COIMANBHON MIPAKTHKE M MPOPECCHOHATHHON OpUEHTAIIHH.
IIpenmeTrHble pe3yabTaThl:

1) dopmupoBaHue MepBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHHI O BEIIECTBAX, HX
MPEBPALICHUSIX M MPAKTUYECKOM [PUMEHEHUM; OBJIQJICHHE T[OHATUHHBIM ammnapartoM u
CUMBOJIMYECKUM SI3BIKOM XUMUH,

2) oco3HaHME OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOH HAyKHM Kak o00iacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUH HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB KAaK OCHOBBI MHOTHX SIBICHHH J>KMBOH M HEXHUBOH MNPUPOIBI, yriayOlieHue
MPEACTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA;

3) oBnaJcHUE OCHOBAMH XHMHYECKOH TIPaMOTHOCTH: CHOCOOHOCTBIO aHAIM3HPOBATh H
OOBEKTUBHO OIICHHBATh XKU3HEHHBIC CUTYAI[MH, CBA3aHHBIC C XMMUEH, HABBIKAaMH 0€30MacHOro
oOpallleHus1 C BELIeCTBAMH, UCIOIb3YEMBbIMU B IMOBCEIHEBHON KM3HM; YMEHUEM aHAJIM3UPOBATh
U TUIAaHUPOBATH JKOJOTMYECKH Oe30MacHOe IOBEIECHUE B IENSAX COXPAHEHUS 3/0pOBbS U
OKpY>KaroIlen Cpeibl;

4) dopMupoBaHHE yMEHHI YCTAHABJIMBAaTh CBSI3M MEXKIy pPeaabHO HAOII0IaCMBIMH
XUMUYECKUMH SBJICHUSIMHU U MPOIIECCAMH, TPOUCXOAIIMU B MUKPOMHUPE, OOBACHITH PUINHBI
MHOT000pa3us BEUIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTh
MIPUMEHEHHUS BEIIECTB OT UX CBOICTB;

5) mpuoOpeTeHHe ONbITA KCIOJIb30BAHHUS PA3IMYHBIX METOJOB H3YYCHHUS BEIICCTB:
HaOIIO/IEHUS 32 UX MPEBPALICHUSIMH MIPH MPOBEICHUH HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C UCIIOJIb30BaHKUEM JIAOOPATOPHOT'O O0OPYAOBAHUS U
puOopoB;

6) dopMupoBaHue MpeaCTaBICHUI 0 3HAUCHUH XUMHUYECKOW HAYKU B PEIICHUU COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPALICHUN
TEXHOTEHHBIX U SKOJIOTMYECKUX KaTacTpod.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

BBeaenue

[Tpenmer xumuu. Tena u BemecTBa. OCHOBHBIE METO/bI TO3HAHUS: HAOIIOJEHIE, U3MEPEHUE,
SKCIIEPUMEHT, MoJieNupoBanue. VIcTOUHNKHN XUMUYeckoi HHpopMaIiy, e€ ModydeHrne, aHaanu3 u
MIPEACTABJICHUE €0 PE3yJIbTATOB.

[ToHATHE O XWMHYECKOM »3JIeMEHTe W (opMax ero CyIECTBOBAHHUS: CBOOOIHBIX aTOMax,
IIPOCTBIX M CJIOKHBIX BenlecTBax. AtoM. Mornekyia.

[TpeBpamienus Bemects. @usnueckue U XuMuyeckue siBieHusA. OTIMUne XMMUYECKUX peaKui

OT (pU3MUECKUX SBICHUHA. Y CIOBUS U MPU3HAKH MPOTEKAHUS XUMUYECKUX peakuuii. Poiap xumMuu
B JKM3HM 4eJIoBeKa (MPEACTABICHUS O 3HAYEHUM XMMHUYECKOM HayKM B PELIEHUU COBPEMEHHBIX
HKOJIOTUYECKUX MpOoOJieM, B TOM YHUCIIE B TMPEAOTBPAIICHUN TEXHOTCHHBIX M HKOJOTHYECKUX
Katactpod).
Kpartkue cBenenus n3 ncTtopur BOSHUKHOBEHHUS U pa3BuTus xuMud. llepron anxumuu. [lonarue
o ¢unocopckom kamue. Xumus B XVI B. PazButue xumuu Ha Pycu. Ponb oTeuecTBEeHHBIX
YUYEHBIX B CTAHOBIIEHUU XMMHUYECKOI Hayku paboTsel M. B. JlomonocoBa, A. M. bytneposa, /1. 1.
Menneneesa.

XUMHUYECKasi CUMBOJIMKA. 3HAKA XUMHUYECKHUX JJIEMEHTOB U IMPOUCXOXKACHUE HMX Ha3BaHUMU.
BanenTtHocTh. 3aKkoH INOCTOSIHCTBAa cOCTaBa BellecTBa. Xumuueckue ¢opmyibl. WHAekcel u
kodpdunuenTsl. OTHOCHTENBbHBIE aTOMHAsi M MOJEKYIsIpHas Maccel. MaccoBas mos
XUMHYECKOTO 3JIEMEHTAa B COCIMHEHMM. Pacder MaccoBOM JOJM XMMHUYECKOIO 3JIEMEHTAa I10
(dbopMyIie BelecTBa.

Ilepnonnueckas cucrema xumuueckux ieMeHToB /1. 1. MenneneeBa, ee CTpykTypa: Majible U
OoJbIIIMie IEPUOIBI, TPYIIBI U MOATPYIIIEI (TIaBHas U mobouHas). [leproaudeckas cucrtema Kak
CIPaBOYHOE MOCOOUE IS MOIYYCHHUS CBEJCHUHN O XUMUYECKUX JIEMEHTaX.

ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUYECKUX 371eMeHTOB. OCHOBHBIE CBEJIEHHS O CTPOSHUH
aTOMOB. JloKa3arenabCTBa CI0KHOCTH CTPOEHUS aTOMOB. [IlmaHeTapHas MOieb CTPOEHHUS aToMa.
CrpoeHune aToMa: Sapo, SJHEpreTu4eckuii yposeHb. CocTas szipa aTroma:

IIPOTOHBI, HEWTpOHBI. M30TOmbl. OTHOCHUTENBHAs aTOMHas Macca. B3auMOCBSI3b NOHATHH
«IIPOTOHY», «HEUTPOH», «OTHOCHUTEIbHAs aTOMHAsl Macca». V3MeHeHue uuciaa MpOTOHOB B sAJIpe
aToMa — 00pa30BaHKHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

N3meHeHne uucna HEUTpPOHOB B sAIpe aromMa — oOpa3zoBaHue u30TONOB. COBpEMEHHOE
ONpEIEIICHUE TOHATUS «XMUMHYECKUHN d7eMeHT». M30TOonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOT'O JIEMEHTA.

[Tepuonnueckuit 3akon [[.M. MenneneeBa. dusznueckuii CMbICT aTOMHOTO (MOPSIKOBOTO)
HOMEpa XHUMHUYECKOTO DJJIEMEHTa, HOMEpa TIpyINIbl M Iepuoja MNEPUOAUYECKON CHUCTEMBI.
CrpoeHne >HEPreTHYECKUX YpPOBHEH aTOMOB INEPBBIX XMMHMUYECKHUX DJIEMEHTOB NEPHOIUYECKON
cucrems! J[.M. Menneneesa. IloHsaTue 0 3aBEpIIEHHOM M HE3aBEPUICHHOM JJIEKTPOHHOM CJIO€
(?HEpreTH4ecKoM ypoBHE).
3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB aTOMOB XMMHYECKHX JJIEMEHTOB U HMX COEIMHEHUN Ha
OCHOBE TNOJIOkKEHUS B nepuoaudeckor cucreme .M. MenneneeBa n cTpoeHus: aroma. 3HaUE€HUE
[Tepuonnueckoro 3akona /.M. Menaeneena.

W3meHeHne 4ncna 3JIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XHWMHYECKOTO
JJIeMEHTa - 00pa3oBaHUE IMOJIOKHUTEIBHBIX W OTpULIaTEIbHBIX MOHOB. MoHBI, 00pa3oBaHHBIE
aTOMaMH METAJUIOB U HeMeTasuloB. VIoHHas CBS3b.

O6pazoBanue OMHAPHBIX coequHeHnd. CxeMbl 00pa30BaHMsI HOHHOW CBSI3H.
DIEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKHUX IEMEHTOB. KoBaJleHTHAsI XUMHUYECKas! CBA3b:
HENoJIIpHAasl U MOJIApHasl.

B3anmopeiicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJJIOB MEXAYy co00il, oOpa3oBaHue
JBYXaTOMHBIX MOJIEKYJ] MpOCThIX BeniecTB. KoBajeHTHas HeNosisApHash XMMHUYECKas CBS3b.
DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.



B3anMogeiicTBue aTOMOB XMMHYECKHUX 3JIEMEHTOB-HEMETAJUIOB MEXIy co00M, oOpa3oBaHUE
OMHAPHBIX COCTMHEHUN HeMeTa/uIoB. [IoHATHE O KOBaJIEHTHOM MOJISPHOM CBSI3H.

B3aumopeiicTBue aTOMOB XUMHUYECKHX JJIEMEHTOB-METANIOB MEXIy co0oil oOpazoBaHue
METAJUIMYECKUX KPUCTAIIIOB. MeTaimnuyecKkas CBs3b.

IIpocTthie BemecTBa

[TonoxxeHne MeTaioB U HEMETAUIOB B NMEPUOJNYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa. BaxHellne MpOCTbIE BEIIECTBA - METAJUIbL: KEJIE30, ATOMUHUN, KaJIbLUU,
MarHui, HaTpul, kanuii. Ooume husnyeckre CBOCTBa METAIIIOB.

Baxwueiinme npocThie BEIIECTBA - HEMETaIIbl, 00pa30BaHHbIE aTOMaMH KHCIIOPOJ1a, BOJOPO/a,
a3oTa, cepsl, ocdopa, yriaepona. CriocoOHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX TMPOCTHIX BEIIECTB - AaJUIOTPOMNUsA. AJIIOTPONHBIE MOAU(PHUKAIMU KUCIOPOa,
dbochopa u onoBa. MeTtanmmuueckiue W HEMETAUIMYECKHWE CBOWMCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD JIEJIE€HUS IPOCTHIX BEIIECTB HA METAJIJIbI U HEMETAJLIBI.

[TocTostnuaass ABoranpo. KonndectBo BemectBa. Mok, MomspHas Macca. MomsipHbIii 00beM
ra3oo0pa3Hbix BemlecTB. KpaTHble enuMHUIBI KoiuyecTBa BemiecTBa. OO0bEeMbl ra3000pa3HBIX
BEILIECTB.

Pacuersl ¢ uCHONB30BaHMEM MOHATHH «KOJIMYECTBO BEILECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBII 00BEM Ta30B», «IIOCTOSTHHAS ABOTaIpO».

CoeguHeHHs1 XUMHYECKHUX 3JIEMEHTOB

Crenenp okucienus. OnpeserneHue CTENEHU OKUCIEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB B
coequHeHusx. Cocrapnenue (Gopmyn OMHAPHBIX COSAMHEHHUM, OOIIMK CIIOCOO WX HAa3bIBAHUS.
bunapHbIe COEIMHEHHWS: OKCHIBI, XJIOpHIBL, Cyimbuuel U aAp. CocraBieHue HX (OPMYIL
[IpeacraBuTenn OKCUIOB: BOJA, YIJIEKUCIBIM Ia3 W HerauieHas U3BecTh. [IpuMeHeHrne OKCHIOB.
[IpeacraBuTenu JieTydnx BOJOPOAHBIX COEIMHEHUI: XJIOPOBOAOPOI U AaMMHUAK.

OcHoBaHMs, WX COCTaB W Ha3BaHWs. PacTBOpUMOCT, OCHOBaHUWl B Bojae. Tabnuna
pPacTBOPUMOCTH THJIPOKCUIOB U cosieil B Boje. [IpeacraBurenu mienodeil: ruApOKCUIBI HATPHUS,
Kanus ¥ Kanpuud. [loHATHE O KadyecTBEHHBIX peakuusx. MHaukaTopbl. M3MeHeHune okpacku
MHJMKAaTOPOB B Pa3IMYHbIX cpenax. MI3MeHeHne OKpacku MHINKATOPOB B IIEJIOYHON Cpefie.

Kucnorel, nHazBanusa. Knaccuduxanusa kucnot. [IpeacraBurenu KHUCIOT: cepHas, COJsIHAs U
a3zoTHas. I3MeHeHne OKpacKu UHIMKAaTOPOB B KUCIOTHOM cpejie.

Conu Kaxk mpou3BOJHbIE KUCIOT U OCHOBaHUMU. MIX cocTaB u Ha3BaHus. PacTBOpuMOCTh coseli B
Boze. [IpencraBurenu coneit: xyiopua HaTpus, kKapOoHat U Gpocdar KaibLus.

AMop(dHBIE U KpUCTAIJIMYECKHE BEIIeCTBA. THUIbl KPUCTAJUIMYECKUX PELIETOK (aToMHas,
MOJICKYJISIpHAsi, HOHHAsI, METAJNTNYECKas ). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIECTB OT THUIIA
KPUCTAJININYECKON PEeIIETKU. MeKMOJIEKYIISIPHBIE B3aUMOIEHCTBUS.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa JJIs
BELIECTB MOJIEKYJISIPHOTO CTPOEHUS.

Yuctele BemecTBa M cMecH. lIpumepsl >KUIKUX, TBEPAbIX M Ta3000pa3HbIX cMecei
CrnocoOsI paznenenus cMmeceil. CBoiCTBa UMCTHIX BellecTB U cMeceil. Mx coctaB. MaccoBast u
o0beMHasi JI0JIM KOMIIOHEHTa cMecH. Pacderbl, CBsA3aHHBIE C MCIIOJB30BAaHHEM IOHSATHUS
«JTOJISI.

HN3meHennsi, npoucxoasiue ¢ BelecTBaMu

[lonsiTve siBIEHUN, CBA3AHHBIX C MU3MEHEHMSIMM, MPOUCXOJSALIMMH C BelllecTBaMU. SIBiIeHUS,

CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMUECKOIO CTPOSHUS BEIIECTBA MPHU MTOCTOSHHOM €r0 COCTaBe,
¢usznueckue sBieHus. Du3MUecKUe SBJIEHUS B XUMHUHU: JUCTWUISIUS, KpUCTATU3aLus,
BBINIAPUBAHNE U BO3TOHKA BELIECTB, IEHTPUPYTHPOBAHUE.
SIBneHus1, cBsI3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, — XHMMHUYECKUE peakuuu. [IpuzHaku u
YCJIOBHS NMPOTEKAaHUSI XMMUYEeCKUX peakiuid. TermoBoit addekr peakimii. [lonstue 06 3x30- U
OHAOTEPMHUUECKUX peakuMsxX. Peakunm TropeHMs Kak 4YacTHBIM CiIydaidl SK30TEpMHUYECKHX
peaxkuuii, MPOTEKAIOIINX C BBIJICIIEHUEM CBETA.

3aKkOH COXpaHEHMs MacChl BEIIECTB. XMMHYECKHE YPAaBHEHHsA. 3HAUEHUE WHJIEKCOB U
ko3 duunenToB. CocTaBieHHe ypaBHECHMH XMMHUYECKHX peakuuil. PacyeTbl mo XMMHYeCKUM



MIPOJYKTa peaklliy M0 KOJIMYECTBY BEILIECTBA, Macce Ui 00bEMY UCXOJIHOTO BemiecTBa. PacueTst
C HCHOJB30BaHUEM MOHATHUS «HOJs», KOrJa HMCXOAHOE BEIIECTBO aHO B BHUJAE pacTBoOpa ¢
3aIaHHOM MAacCOBOM J10J1€1 pacTBOPEHHOIO BEUIECTBA WM COAECPKUT OMNPEIEICHHYIO OO
npuMeceid. MaccoBast 0J11 paCTBOPEHHOIO BEILECTBA B PACTBOPE.

IlonsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. PakTopsl, BIMIIOLIME HA CKOPOCTh XUMUYECKOU
peakiuu. [lonstue o karanmsarope. ®epmentsl. Kiaccuduranus XUMHUECKUX peakiuil Mo
Pa3JIMYHBIM IPU3HAKAM: YHUCIY U COCTAaBY UCXOIHBIX

3aKOH COXpAaHEHHMS MacChbl BEIIECTB. XHUMUYECKUE YypaBHEHHUS. 3HAUEHHE MWHJIEKCOB U

kodpdunrenToB. CocraBieHne ypaBHEHHH XUMHUECKUX PEaKLIU.
PacueTrsl o xuMuueckum ypaBHEHMSM. PenieHue 3a/1ay Ha HaXOXKJEHUE KOJMYECTBA BEILECTBA,
Macchl WM 00beMa MPOJIyKTa PeakIMK MO KOJUYECTBY BELIECTBa, Macce UM 00beMYy UCXOJAHOTO
BellecTBa. Pacuersl ¢ UCIIOIB30BaHUEM MOHATHUS «I0JIsD», KOT/1a HCXOJIHOE BEIIECTBO JIaHO B BUJIE
pacTBopa ¢ 3aJJaHHOM MacCOBOW J0JIell PACTBOPEHHOI'O BEUIECTBA WIIM COAEPKUT OINPEIACICHHYIO
JI0JII0 puMeceil. MaccoBast 10151 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

[loHsiTHE O CKOPOCTH XMMHUYECKOW peakuuu. PakTopsl, BIUSIONIME HA CKOPOCTh XMMHUYECKOM
peakmuu. [lonstue o karanmmsarope. ®epmentsl. Kiaccmduranus XUMHUECKUX peakuuil Mo
pPa3IMYHBIM IIPU3HAKAM: YHCIYy U COCTAaBYy MCXOAHBIX M IIOJYYEHHBIX BEIIECTB; W3MEHEHUIO
CTEIIEHEH OKUCIIEHUS aTOMOB XUMHYECKHUX JIEMEHTOB; ITOTJIOIIECHHUIO WM BBIJICICHUIO SHEPTHUH.

Peakunn pasnoxenus. Peakuuu coenuuenns. Karanutnyeckne M HEKaTaJIUTUYECKAE PEAKLIUN.
OOpatumble M HeoOpatumble peakuuu. Peakuuu 3aMenieHus. DJIEKTPOXUMHUYECKUH PNl
HaIIpSDKEHUH METaJUIOB, €ro MCIIOJIb30BAaHUE Ul MPOTHO3UMPOBAHMS BO3MOXKHOCTH MPOTEKAHUS
peakuuil Mexy MeTajulaMd U PacTBOPAaMU KHMCIIOT. Peakuiuu BBITECHEHUs OJTHUX METAJJIOB W3
PacTBOPOB UX COJIEW IPYTUMHU METaJIaMH.

Peakiun oOmeHa. Peakumm HedTpaim3anuu. YCIOBUS NPOTEKaHHS peaknuii oOMeHa B
pacTBopax 10 KOHIIa.

Tunsl XUMUYECKHX peakiuil (10 MPU3HAKY «YHUCIO M COCTAaB MCXOJHBIX BEIIECTB U MPOJIYKTOB
peakuun») Ha TIPUMEpPE CBOWCTB BOABI. Peaknus pasnokeHHs - JJIEKTpONM3 Bonbl. Peakmuu
COECIMHEHMS — B3aMMOJEHCTBUE BOJIbI C OKCUJAMU METAJUIOB M HeMeTauIoB. [lomyuenue kucior
n ocHoBaHui. IloHsatme «ruapokcuabl». Peaknmm 3amenieHuss — B3aUMOJCHCTBHE BOJBI C
MeTaamu. Peakiiun oOMeHa, THIpoIn3 BELIECTB.

PacTrBopenue. PacTBopbl. CBolicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopel. PactBoprmMocTh BemectB B Boae. KoHueHTpanusi pactBopoB. PacTBopeHme Kak
¢usuko-xumuueckuid npouecc. Ilonstue o ruzgpatax wu Kpucramoruaparax. Kpusbie
pPacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTHU TBEPIBIX BELIECTB OT TEMIIEPATYypPHI.
HacplenHsle, HEHACBIEHHBIE U NIEPECBHILICHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB AJIS IPUPOIBI
U CEIBbCKOI0 XO35AMCTBA.

ONEKTPOIUTHYECKAs IUCCOLMALNS. OJNEKTPOJIUTBI M HeleKTpoiauTsl. Monel. KaTuoHbl u
annoHbl. Kiaccudukanus HMOHOB M MX cBoicTBa. Peakuuu HMOHHOro oOMeHa. YcloBuUs
MPOTEKaHMs peaKklMii MOHHOTO OOMeHa. DJIEKTPOJUTHUYECKAsl AUCCOLUAIMS KUCIOT, MeIo4Yeld u
COJIEH.

MexaHu3M JIUCCOUAIMU JJIEKTPOJIUTOB C PAa3jIM4YHBIM TUIIOM XHWMHYECKOW CBA3U. CTeneHb
ANEKTPONIUTHYECKON Jucconuanui. CUIbHbBIE U c1a0ble 371eKTPOIUTHI.
OCHOBHBIE MOJIO)KEHUS TEOPUU NIEKTPOIUTUIECKOMN nrcconranny. IoHHbIe ypaBHEHUS peaKIvil.

Kucnotsl, ux knaccudpukanus. Ousnueckrue cBoMCTBa KUCIOT. XUMUYECKHUE CBOWCTBA KUCIOT.
Juccoumaiusa KHCJIOT M HUX CBOMCTBA B CBETE TEOPUU IJIEKTPOJIUTHYECKON JTUCCOLIMAIIUH.
MonekyJIapHbIE U HOHHBIE YPAaBHEHHUs peaklMil KUCIOT. B3auMoaecTBUE KUCIOT ¢ METaJNIaMH.
DONEKTPOXUMHUYECKUHA DSl HaNpsOHKEHUM MeTaluioB. B3auMoaeicTBHE KHCIOT € OKCHIaMHU
MeTaJuIoB. B3auMozaecTBue KUCIOT ¢ OCHOBAHUAMU peaKkius HeUTpanu3auuu. B3aumonencreue
KHUCJIOT C coyisiMU. Vcronp3oBaHue TaOIUIBI PAaCTBOPUMOCTH JUISl XapaKTEPUCTUKH XUMHUYECKUX
CBOMCTB KHUCIJIOT.



OcHoBanus, ux kinaccudukamus. Ouzndeckue CBOMCTBA OCHOBaHHWH. XUMHUYECKHUE CBOMCTBA
OCHOBaHMH. Jluccolmanys OCHOBaHUW W WX CBOMCTBA B CBETE€ TEOPUH BJIEKTPOJIUTHUUECKOM
aucconuanuu. B3aumMopeiicTBue OCHOBaHUM € KUCIOTaMH, KUCJIOTHBIMU OKCHUJIAMU U COJISIMU.
Hcnonb3oBanue TaOMMIBI PACTBOPUMOCTH U XApAaKTEPUCTUKM XUMHYECKHX CBOMCTB
OCHOBaHUH. Pa3noxeHne HepacTBOPUMBIX OCHOBAaHUM IIPU HATPEBAHUH.

Comu, nx ximaccuuKays U AUCCOIMAIMS PA3TMYHBIX THIIOB COJCH. XUMHUYECKHE CBOMCTBA
cosieii. CBOMCTBa COJIel B CBETE€ TEOPUHU BJICKTPOJIUTUUECKOU nuccormanuu. B3ammopeiicTBue
COJIEN C METAJUIaMM, YCJIOBHUSI IPOTEKAHUs ATUX peakuuil. BzaumoaencTBue conen ¢ KUCIOTaMH,
OCHOBaHUSIMHU H COJsSIMH. Vcrmonp3oBaHWE TAOMUIBI PACTBOPUMOCTH ISl XapaKTEPUCTHKHU
XMMHYECKHUX CBOMCTB COJIEH.

Oxkcuapl. Knaccudukanusa. Homenkiarypa. ®du3uveckne CBOWCTBA OKCHJIOB. XHWMHYECKHE
cBoiicTBa okcuaoB. OO6oOmieHne cBelAeHUH 00 OKCHAAX, UX KiIacCU(PHUKAIUMM U XUMHYECKHX
CBOMCTBAX.

[IpoGnema 6e30mMacHOro UCMOIB30BAaHUS BEIIECTB U XUMUUYECKUX PEaKLUil B TTIOBCETHEBHOM
AKU3HHU.

'eneTnyeckue psabpl METAUIOB M HEMETAUIOB. l'eHeTnueckas CBSI3b MEXJy KilaccaMu
HEOPTraHUYECKHUX BEIIECTB.

Oxucnurens. BocctanoBuresns. CylHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
Peakiiuu noHHOr0 0OMEHA U OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiiuu. CocTaBieHne
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMII METOJIOM JIEKTPOHHOTO OaiaHca.
CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJUIOB, KUCIIOT U COJIEH B CBETE
MPEACTABICHUI 00 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

O0masi  XapakTepUCTHKA  XHMHUYECKMX JJEeMEHTOB M  XHMHYECKHX  peakuuid.
Iepuoguveckuit 3akoH u Ilepuogmueckast cucrema XuMH4YeCKMX 3jeMeHToB J[.U.
MenaeneeBa

XapakTepucTrKa 3JIEMEHTa 110 €ro MojoKeHHuto B Ilepuonnueckoi cucreme-XapakTepuCTHKA
3JIEMEHTa MO €ro MnojoxkeHuro B Ilepuogumueckoil cucrtemMe XUMHUYECKHX diemeHToB JI.I.
MenneneeBa. CBOHCTBa OKCHIOB, KHCIOT M COJE€H B CBETE TEOPUHU DIIEKTPOJIUTUUYECKOU
JUCCOLMAlMM W OKHCICHHUS-BOCCTAHOBJIEHUA. [loHATME O TEPEXOAHBIX  DJIEMEHTax.
AMmdoTepHOCTb. ['eHeTHUUECKUH PST IEPEXOTHOTO IEMEHTA.
[Tepuoanueckuii 3akoH u [leprnonnueckas cucreMa xumudeckux aneMeHToB J[. . Menzaeneesa.

XuUMHUYEcKasi OpraHu3alMsl )KUBOM U HEXUBOW NPUPOAbl. XMMUUYECKHE 3JIEMEHThI B KJIETKaxX
KUBBIX OpPTraHU3MOB. Makpo- W MHKpodIeMeHTh. O000IIeHne CBeIeHUH O XUMHUYECKUX
peakuusx. Knaccudukanus XuMUYECKHX PeakIUil MO pa3IuyHbIM MPHU3HAKAM; «UUCIIO U COCTaB
pearupyromux BEIIECTBY», «TEIIOBOM d(h(eKT», «HampaBICHUE», «U3MEHEHHUE CTETCHEH
OKHCJICHUSI DJIEMEHTOB, OOpa3yIIIMX pearupyrolne BemecTBa», «daszay, «UCIOIb30BaHUE
KaTajau3aTopar.

[ToHsiTHE O CKOPOCTH XUMHUYECKOW peakuuu. PakTophl, BIUAIOIIME HA CKOPOCTh XUMHYECKUX
peakuuii. Katanuzarops! u katanus. MTHruOUTOphl. AHTHOKCHIAHTHI.
MeTaiibl M UX COeAMHEHUS

[Tonoxenue mertauios B [lepuoanueckoit cucreme xumuueckux sneMeHnToB . . Menneneesa.
MeTtannudeckass KpuUcTalsIideckas pelierka W MeTauindeckas XuMudeckas cBsizb. OOmue
¢usnueckue cBoiictBa MeTaoB. CIUIaBbl, UX CBOWCTBA U 3HAYEHHUE. DIEKTPOXUMHUYCCKHMA Psi
HampsbkeHud MeTansioB. OOIIMe XUMHYECKHE CBOMCTBA METANUIOB: pPEaKlUUd C HEMeTallJlaMH,
KHUCJIOTaMH, COJISIMH.
XUMHUYECKHE CBOMCTBA METAUIOB KAK BOCCTAHOBHUTEIIEH, a TAKKE B CBETE€ MX IIOJIOKEHHUS B
AJIEKTPOXUMHUUYECKOM DSy HampsHKeHUH MeTauioB. Kopposust MeTaiioB M cmocoObl OOpHOBI ¢
Hel. Metamel B ipupoze. O0mire crnocoObl UX MOTyYEHUS.

OOmias xapakTepuCcTHKa HIENIOYHbIX MeTayioB. Metamisl B mpupoae. O6mue crnocoObl ux
nonydenusi. Ctpoenue atomoB. lllenounbie MeTabl - NpoCThIE BelllecTBa. BaxuHenme



COCUHEHHS IIEJOYHBIX METAJIOB - OKCHIbI, THJIPOKCHIbI M CONH (XJIOPUIbL, KapOOHATHI,
cyib(aThl, HUTPATHI), UX CBOICTBA U MPUMEHEHHE B HAPOJHOM XO3sIHCTBE.

OO6miast XapakTepHUCTHKA 3JIEMEHTOB TJaBHOW moarpynnsl I rpymmel. CTpoeHue aToOMOB.
lenoyHo3emMenbHble METAUIBI U UX coequHeHus. lllenouHozemenbHble METaIbl - IPOCTHIE
BellecTBa. BakHellne COeAMHEHMsI LIENOYHO3EMEIbHBIX METAJJIOB - OKCHJbI, TMJIPOKCHUIBI U
coiu (XJIopuabl, KapOOHATHI, HUTPATHI, CyIb(arhl, GochaTsl), UX CBOWCTBA U NPUMEHEHUE B
HapOJHOM XO35IHCTBE.

AmoMuHuR. AMPOTEPHOCTh OKCUAA M THAPOKcHaa antomuaus. CTpoenue atoMa, Gu3ndecKue
U XMMUYECKHUE CBOMCTBA ITpocToro BeuiecrBa. CoeAMHEHNs AIFOMUHMSL - OKCUJ U TUAPOKCU, UX
amdoTepHbIii Xxapakrep. [[puMeHeHre aTIOMUHUS U €T0 COSTUHCHUH.

Kenezo. CoennHEHHS >Keje3a M UX CBOMCTBA: OKCHIBI, THUIPOKCUABI U coiu kene3a (I1 m III).
Crtpoenue atoma, pU3NUECKUEe U XUMUUYECKHE CBOMCTBA MIPOCTOTO BellecTBa. [ eHETHYECKUE PsIIbI
Fe2+ u Fe3+. Baxneiimue conu xene3a. 3HAUCHHE JKelie3a U €ro COSAMHEHUN ISl IPUPOIBI U
HapOJIHOTO X0351CTBA.

Hemertanusl IV - VII rpynn u ux coeamHeHust

OOmas xapakTepucTUKa HEMETaJuIoB: MojiokeHue B llepuoanueckoil cuctemMe XUMHUECKUX
anemenToB J[. . MenpeneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB, AJIEKTPOOTpUIIaTeIbHOCTE (D0)
KaKk Mepa «HeMeTaumuHoCTu», pan 0. Kpucramimdeckoe CTpoeHHE HEMETAJJIOB - MPOCTHIX
BemiecTB. Ajutorponusi. dusnueckue CcBoWcTBa HEMETALIOB. OTHOCUTENBHOCTb IMOHSATUN
«METAIL» U «HEMETaJLD.

Bonopoa. Bonopoa - XMMHUYECKHI 3JEMEHT M MPOCTOE BewiecTBO. [lonokeHue Bomopoaa B
[lepuoguueckoit cucreme xumuueckux siaemeHToB [I. M. MenneneeBa. CtpoeHue aroma u
MoOJIeKyJbl. Pu3nueckue U XUMHUYECKHe cBoiicTBa Boaopona. Ilomyuenue Bogoponga B
naboparopuu. Ilomyuenue Bogopoga B HpoMbllieHHOCTH. [IpumeHeHne  Bomopoza.
KauecTBeHHble peaknuu Ha Trazoo0OpasHble BemlecTBa (KuUciaopoll, Bojaopoxd). OObeMHbIE
OTHOILIEHUS ra30B MIPU XUMHUYECKUX PEAKIIUIX.

Boga. Crpoenne monekynsl. BomopoaHass xumudeckas CBs3b. AHOMalIUU CBOMCTB BOJBI.
l'unpoduneubie u TuapodoOHBIE BemecTBa. Boma B mpupoae. KpyroBopor Boasl B mpupoje.
dusnueckue 1 XUMUYECKUE CBOMCTBA BOJbI. Bogoouncrka. Asparus BoAbl. BEITOBbIE (DUIBTPHI.
MunepanbHbIe BOJIBI. JJUCTHIUTMPOBAaHHAS BOJIA, €€ TIOJYYCHHE U IPUMEHEHHE.

O6mras xapakTepucTrka rajoreHoB. CTpoeHue aToMoB. ['ajoreHsl: pu3nyecKkue U XUMHIECKUE
cBoiicTBa. CoeqMHEHMs] TaJOr€HOB: XJIOPOBOJOPOJ, XJIOPOBOJOPOJAHAs KHCIOTAa M €€ COJIH.
[IpocTeie BemiecTBa U OCHOBHBIE COEIMHEHHs TaJOr€HOB, UX CBoMcTBa. KpaTkue cBeneHus o
xJjope, opome, prope u Hone. [I[puMeHeHNE TaIOTeHOB M MX COCIMHEHUN B HAPOJTHOM XO3SHUCTBE.
Kucnopon - xumuueckuii 3neMeHT U npoctoe BemecTtBo. O30H. CoctaB Bo3ayxa. Ouznueckue u
XUMHUYECKHE CBOKCTBA Kuciopoaa. [lonyyenue u npumMeHeHue Kucaopoaa.

Cepa. CtpoeHue aToMa, aljoTpomnus, MpuMeHeHne pomOudeckoit ceprl. Cepa: pusudeckue u
XxuMHuueckue cBoiicTBa. CoeMHEHHUS Cephl: CEpOBOJOPON, CYyIb(Puabl, OKCUABI cepbl. CepHas,
CEpHHUCTasi U CepOBOJOPOHAs KUCIOTH U ux conu. Okcunsl cepsl (IV) u (VI), ux momyuenue,
cBOMcCTBa U npuMeHeHue. CepHas KUCIOTa U €€ COJIM, UX MPUMEHEHUE B HApOJHOM XO3SICTBE.
[Tpon3BOACTBO CEpHOM KUCIIOTHI.

A3zotr. CTpoeHHe aroMa B MOJICKYJIBI. A30T: (pU3WYecKne U XUMHUYECKHE CBOMCTBA. AMMHAK,
CTpPOEHHE, CBOWMCTBA, MOdy4YeHne u npumeHenue. Coim aMMOHUS, UX CBOMCTBA M MPUMEHEHUE.
Oxkcuapl azora (II) u (IV). A3oTHas kuciora, ee coid, CBOWCTBa M mMpuMeHeHue. Hutpatsl u
HUTPUTBI, MpoOsieMa UX COJEpKaHUs B CEIbCKOXO3SIMCTBEHHON MNPOAYKIMH. A3O0THBIE
yaoOpeHus.

®ochop. CrpoeHue aroma, aIOTPOMHsi, CBOMCTBa Oemoro u KpacHoro ¢ocdopa, uxX
npumenenne. Dochop: dusmdeckne m xumuueckue cpoiictBa. Coemnunenus Gocdopa: OKCHI
docdopa (V), oprodocdopnas kucnora u ee cosiu. DocopHbie y1oOpeHUS.

VYrnepoa. Yrnepoa: ctpoeHue atoma, pu3ndeckre 1 XMMUYECKHE CBOMCTBA.



Annotponus yriepona: anmas, rpadur, dymaepensl. CoennHeHus yriepoaa: OKCHJIbI yriiepoaa
(I) m (IV), ux cBoiCTBa M MPUMEHEHHE. YTOJbHAs KHUCIOTa U ee conu. KapOoHAThI: KabIIUT,
coJ1a, OTalll, UX 3HaY€HUE B IPUPOJIE U )KU3HU YEJIOBEKA.

Kpemuuii. CtpoeHue aroma, KpHUCTAUIMYECKUM KPEMHHM, €ro CBOWCTBA W IPHUMEHEHHUE.
Kpemnuuii u ero coequnenusi. Oxcup kpemuus (IV), ero npupoiabie pa3HOBUIHOCTH. CHIIUKATHI.
3HaueHUE COEIMHEHUN KpEMHHUS B JKMBOM W HexuBoM mnpupone. I[loHsTne o cuimukatHoOU
IIPOMBIIIJIEHHOCTH.

IlepBoHayajibHbIE CBe/leHUs] 00 OPraHNYeCKNX BelecTBax

IlepBoHayanbHblE CBEIEHUS O CTPOCHUM OpraHMYeckux BemlecTB. Heopranuueckue u
OpraHMYECKHE BEIIECTBA. YTJIEBOAOPObL: METaH, 3TaH, IPOIAaH KaK MpeeIbHbIE
YIIEBOAOPOABl. OTUJIEH KaK HempelenbHble (HEHACHINIEHHbIE) YIIIeBOAOPObl. McTOUHUKH
YTJIEBOJOPOAOB: MPUPOAHBIA Ta3, HedTh, yroib. l'opeHue yrieBogoponoB. KauecTBeHHBIE
peakuuu Ha HenpeaesibHble coequHeHus. Peakius nermapupoBaHus. TOKCUYHBIE, TOPHOYUE U
B3PBIBOONIACHBIE BEIIECTBA. BBITOBask XMMUYECKasi TPAMOTHOCTb.

Kucnoponcoaepxaiue coeluHEeHUs: CIUPTHI (METaHOJ, ATAHOJ, TJIMIEPUH). DTUIOBBIM CIHPT,
€ro mojlyuyeHue, MpuMeHeHue U (U3HONIOrHuecKoe aeicTBUe. TpexaTOMHBIM CIHUPT TIULEPUH.
KauecTBeHHass peakuuss Ha MHOroaToMmHble crnupTbl. KapOoHOBbIE (OpraHM4ecKue) KUCIOTHI.
VYKcycHasi, cTeapuHOBasi U OJIEMHOBAsE KMCIOTHI — TPEACTABUTENHN KiIacca KapOOHOBBIX KHCIIOT.
Kupsl. Mbuta. buosornuecku BakKHbIE BEIIECTBA: JKUPHI, YTIIEBObI, OCIIKH.

XUMUYECKOE 3arpsiI3HEHUE OKPYIKAIOLIEH CPeibl U €ro MOCIEICTBUS.

Tunbl pacueTHbIX 3a1a4:

1. Bbruuciienne MaccoBO#l JTOMM  XUMHYECKOTO DJJIEMEHTa IO (OpMyNe COCIHMHEHUSI.
YcTaHoBneHue npocTeiieit Gopmysibl BeIecTBa MO0 MAaCCOBBIM JIOJISIM XUMHUYECKHUX AJIEMEHTOB.
2. BpluucieHus Mo XuMUYECKUM YPaBHEHHSIM KOJTMYECTBA, 00bEMa,

MAaccChl BEUIECTBA 110 KOJIMYECTBY, 00BEMY, MAaCCE PEAareHTOB WM MPOAYKTOB PEAKIUU.

3. Pacuer maccoBoii 1011 pacCTBOPEHHOI'O BEIIECTBA B PACTBOPE.

IIpumepHBbIe TEMBI IPAKTHYECKUX PadoT:

1. JlaGoparopHoe 0O6opynoBaHHe U MpueMbl oOpamieHus ¢ HUM. [IpaBuina 6e3onacHoil paboTHI B
XUMHUYECKOH J1abopaTopuu.

OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIH.

[Ipu3Haky NpoTeKaHUsT XUMUYECKUX PEAKIUN.

[TonydyeHue KUCIOpOJa U U3YUYEHHE ETO CBOMCTB.

[Tonydyenue BOIOPOIa U U3YYEHUE €0 CBOMCTB.

[IpurorosneHue pacTBOPOB € ONPEAEICHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA.
Pemenne »skcnepuMeHTaNBHBIX 3azad Mo TeMe «OCHOBHBIE KJIAcChl HEOPraHUUYECKUX
COCIMHEHUI.

8. Peakuuu MOHHOTrO OOMEHa.

9. KauecTBeHHBIE peaKllMU Ha HOHBI B PaCTBOpE.

10. ITonyuyeHue aMMuakKa M U3y4E€HHUE €O CBOWCTB.

11. IlonydeHue yraeKucioro ra3a U U3yuyeHHe ero CBOMCTB.

12. Pemenme sKcnepuMeHTaNbHBIX 3amad mo TemMe «Hemeramnst IV - VII rpymm m mx
COCIMHEHUI.

13. Pemenue sKcriepuMEHTATBHBIX 3aa4 1Mo TeMe «MeTaJlTbl M MX COSTMHEHHUSI.

Nookwn



TEMATHUYECKOE INIAHMPOBAHHUE C YKASAHUEM KOJIMYECTBA
YACOB, OTBOAUMBLIX HA OCBOEHMHME KAK/IOU TEMBbI

No HanmeHoBaHue TeM KOJIMYECTBO YaCOB
8 kaace |9 kaace
1 Brencnue 6
2 ATOMBI XUMHUYECKHUX JIEMEHTOB 10
3 [IpocThie BelecTBa 7
4 CoenrHEHNS] XUMHUYCCKHUX 2JIEMEHTOB 16
5 M3MeHeHusI, TPOUCXOIAIINE C BEIIECTBAMHU 12
6 PactBopenue. PactBopsl. CBolicTBa pacTBOpOB 19
PIIEKTPOJIUTOB
U OO61mas XapakTePUCTUKA XUMHUYIECKUX DJIEMEHTOB 1 10
XUMUYECKHUX peakuui. [lepuoanueckuii 3aKoH u
[lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J[.11. MeHnneneeBa
8 MeTaJlibl ¥ UX COCIMHEHUS 17
9 Hewmertamst IV - VII rpynn U ux coeuHEeHUs 28
10 [lepBoHavaIbHBIC CBEJICHUS 00 OPraHMYECKUX 13
BEIIIECTBAX
Bcero 70 68
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