IMTPUJIOXEHUE 13
ITPOI'PAMMA YYEBHOI'O ITIPE/IMETA «XHUMHSA»

(na1s1 o0yuaromuxcs ¢ 2019 roga)

1.INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O ITPEAMETA» XM »

JINYHOCTHBIE pe3yJbTaThl:

1.

B [IEHHOCTHO-OPUEHTAMOHHOMN cdepe - UyBCTBO FOPAOCTHU 338 POCCUICKYIO XUMUYECKYIO
HAyKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeTeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U
CaMOOLIEHKA;

B TPYAOBOH cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasbHEMNIIE 00pa3oBaTeIbHOM
TPaeKTOPHH;

B [T03HABATEJILHON (KOTHUTHUBHOW, HHTEIUIEKTYaIbHOW) chepe —MOTHUBALIUS YUCHUS,
YMEHHE YIPaBISATh CBOCH MM03HABATEIbHON ACSITETbHOCTHIO.

MertanpeameTrHblie pe3yJibTaThl:

1.

5.

BJIaACHUC YHUBCPCAJIbHBIMH CCTCCTBCHHO-HAYYHBIMHA crocobamu JCATCIIBHOCTH:
Ha6J'IIOI[CHI/IC, HU3MCPCHUC, SKCIICPUMCHT, yqe6Hoe HUCCIICAOBAHUC,; IPUMCHCHUC
OCHOBHBIX MCTOAOB IIO3HAaHMA (CI/ICTeMHO-I/IH(bOpMaLII/IOHHHﬁ aHaJI1u3, MO)ICJ'II/IpOBaHI/Ie)
AJI U3YUCHUA PA3JIMYHBIX CTOPOH Opr>KaIOHI€ﬁ HeﬁCTBHTCHBHOCTH;

MCIIOJIb30BaHNE YHUBEPCABHBIX CIIOCOOOB JEATENLHOCTH 0 PEHICHUIO MPOOIEM U
OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEpaluii: UCIOJIb30BAHNE OCHOBHBIX
MHTEIJIEKTYaIbHBIX ONepaluii: GopMyIrpoBaHUE TUTIOTE3, aHATN3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMAaTH3AIHs, BBISIBIICHUE PUYNHHO-CIICICTBEHHBIX CBSI3€H, MOMCK
aHaJIOTOB;

YMCHHUE I'CHEPUPOBATH UACU U ONIPCACIIATE CPEACTBA, HCO6XO,[[I/IMBIG AJI1 UX peaJIn3aliuu,

YMCHUEC OIIPEACIIATE LICIIU U 3a/la4r JACATCIIbHOCTH, BBI6I/IpaTB CpCACTBa peajin3allnun
eI U IPUMCHATH UX Ha IIPAKTHKE;

HCIIOJIb30BAHUC PA3JIMYHBIX UCTOYHUKOB JJIA MMOJIYYCHHA XHUMHYECKOM I/IH(I)OpMaLII/II/I.

IIpeaMeTHbIe pe3y/ibTaThI:

1. B mo3HaBaTenpHOM chepe:

- AaBaThb OMPCACIICHUA N3YyYCHHBIX MOHSATHUM: BEILIECTBO (XI/IMI/I‘-ICCKI/Iﬁ 9JICMCHT, aTOM, HUOH,

MOJICKYJIA, KpUCTATNIMYCCKasA pCUICTKA, BEIICCTBO, IIPOCTHIC U CJIOKHBIC BCIICCTBA, XUMUUYCCKAA

@opMyna, OTHOCHUTCIIbHAA aTOMHaA Macca, OTHOCUTCIIbHAA MOJICKYJIsIpHad Macca, BaICHTHOCTb,

OKCH/IbI, KHCJIOTHI, OCHOBAHUS, COJIH, aM(POTEPHOCTh, HHAUKATOP, IEPHUOTUICCKUN 3aKOH,

nepuoandeCKas CUCTeMa, HCpuoJuICcCKast Ta6n1/1ua, HU30TOIIbI, XUMHWYCCKasA CBsA3b,

SJICKTPOOTPULATCIILHOCTD, CTCTICHb OKHUCJICHU, BHGKTPOJII/IT); XUMHYCCKad pCaK A

(XI/IMI/I‘ICCKOG YpaBHCHUC, TCHCTUUCCKAA CBsA3b, OKUCJICHUC, BOCCTAHOBJICHUC,

ANEKTPOJIUTUYECKAS TUCCOLUAIINS, CKOPOCTh XUMUUYECKOW PEaKIINH);

- hopmynupoBaTh nepuonnyeckuit 3akoH J.Ml.MenneneeBa u pacKpbIiBaTh €ro CMBICI,



- OIUCHIBATh AEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEICHHBIE SKCIIEPUMEHTBI, HCIIOJIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POIHON) A3BIK U SA3bIK XUMUH;

- OIMHUCBIBATh U pa3jindaTb U3YYCHHBIC KJIaCChl HCOPraHUYCCKUX COCHHHCHHﬁ, IIPOCTHIC U
CJIOKHBIC BEHIECTBA, XUMUUCCKHUE PECAKIIHUHU,

- KJ'IaCCI/I(bI/II_II/IPOBaTI) HN3YYCHHBIC 0O0BEKTEI U SABJICHUS,

- Ha0JII0/1aTh AEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO IIPOBOAUMBIE OIBITHI, XUMHUYECKHE
peaxiuu, NpoTEeKaroIINe B IPUPOJIE U B OBITY;

- ACJIaTh BBIBOJAbI U YMO3AaKJIFOUCHUS U3 Ha6JIIOI[eHI/Il>'I, HU3YUCHHBIX XUMHUYCCKUX
SaKOHOMepHOCTeﬁ, IMPOIrHO3UPOBATH CBOMCTBaA HCHU3YUYCHHBIX BEIICCTB I10 aHAJIOI'UH CO
CBOMCTBaMH HN3YUCHHBIX;

- CTPYKTYPHUPOBATh U3yYCHHBIM MaTeprall 1 XUMHUYECKYI0 HH(POPMALINIO, TIOTYYEHHYIO U3
JIpPYrUX UCTOYHUKOB;

- MOZEIUPOBATh CTPOCHUE aTOMOB JIEMEHTOB IIEPBOI0 - TPETHETO NIEPUOIOB, CTPOCHUE
IIPOCTEUIINX MOJIEKYJI.

2. B 11eHHOCTHO-OpHUEHTAIIMOHHOM cepe:

- aHAJIM3UPOBAThH U OLIEHUBATh MOCIEACTBUS ISl OKPYXKAIOLIEH cpesibl ObITOBON U
IIPOM3BOJICTBEHHOH JIE€ATEIbHOCTH YEJIOBEKA, CBA3aHHOMU C I1epepabOTKOMN BEILECTB;

- pa3bACHATH Ha puUMepax (MIPUBOJUTH MPUMEPHI, TOATBEPKIAIOIINE) MAaTepUATbHOE €TUHCTBO
Y B3aUMOCBSI3b KOMITOHEHTOB JKMBOW U HEKUBOU MPUPOJIBI M UEJIOBEKA KaK BaKHYIO YacTh 3TOTO
€JIMHCTBA;

- CTPOUTBH CBOE TTOBE/ICHHE B COOTBETCTBHHU C MPUHIIMIIAMH OEPEKHOTO OTHOLICHUS K MPUPOJIE.
3. B tpynoBoii cepe:
- IUIAHUPOBATh U MPOBOIUTH XUMHUYECKUN SKCIICPUMEHT;

- HCIIOJIb30BAaTh BEIIECTBA B COOTBETCTBHUM C MX NPEAHA3HAYECHUEM U CBOMCTBAMM, ONIMCAHHBIMU
B HHCTPYKIUAX IO IPUMEHEHHUIO.

4. B chepe 6€30maCHOCTH KU3HEACITEIIBHOCTH

- OKa3hbIBaTh IECPBYIO ITOMOIIB IIPHU OTPABJIICHUAX, OKOraxX U APYTHUX TpaBMax, CBA3aHHBIX C
BelIeCTBaMHU U J1a00paTOPHBIM 000PYOBAHUEM.

OcHOBHBIC IOHATHS XUMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeICTaABJICHUH)
BbINYCKHUK HAYYHTCS:

* OIUCHIBAThL CBOMCTBA TBépJII)IX, KHUIKUX, F33006p33HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
IMPU3HAKH,

* XapaKTepr30BaTh BEIIECTBA [0 COCTaBy, CTPOSHHUIO U CBOWMCTBAM, YCTaHABINBATH MPUUMHHO-
CJIEICTBEHHBIE CBSI3U MEXK]y IaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;



¢ paCKphIBaTb CMBICJI OCHOBHBIX XUMHUYCCKUX MMOHATHH «aToM», «KMOJICKYJIay, «XUMUYECKUM
SJICMCHT», «IIPOCTOC BCUICCTBO», «KCJIOXKHOC BCUICCTBO», «BAJICHTHOCTBL), UCITIOJIb3Y 3HAKOBYIO
CUCTCMY XUMHUU,

* 1300pakaTh COCTAB MIPOCTEHUIINX BEILECTB C HOMOIBI0 XUMUYECKUX (POPMYIT U CYLIHOCTh
XUMUYECKHUX PEAKLIUN C ITIOMOIIBI0 XMMUYECKUX YPABHECHUN;

¢ BEIYUCIIATh OTHOCUTCIIbHYIO MOJICKYJIIPHYIO 1 MOJIAPHYIO MAaCCBhI BEIICCTB, a TaAKKE MaCCOBYIO
JOJII0 XUMHUYECKOI'O 9JIEMCHTAa B COCAMHCHUAX AJIs1 OHCHKH UX HpaKTquCKOﬁ 3HAYUMOCTH,

¢ CpaBHHUBATH 110 COCTABY OKCHAbI, OCHOBAaHUs, KHUCJIOTBI, COJIH,
® KJ'IaCCI/I(bI/II_II/IpOBaTB OKCHJbI U OCHOBAaHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIM 110 COCTaBY,

* OIKUCHIBATH COCTAB, CBOMCTBA U 3HAUYCHHE (B MPUPOJIC U TPAKTUUYECKON JAEATEIHHOCTH
YeJI0BEKA) MPOCTHIX BELIECTB — KUCIOPOJa U BOAOPOJIa;

¢ 1aBaTb CPABHUTCIIbHYIO XapPaKTCPUCTUKY XUMHUYCCKUX DJICMCHTOB U BaYKHEUIIIMX COCIII/IHGHI/Iﬁ
€CTECTBCHHBIX CEMEHCTB IICJIOYHBIX METAJIJIOB U T'aJIOTCHOB,

* [MOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKON TIOCYIOM;

* POBOJIUTH HECIIOKHBIE XUMUYECKHE OTBITHI U HAOJIO/ICHHUS 32 U3MEHEHUSIMHU CBOMCTB
BELIECTB B MPOLIECCE UX MPEBPALLEHUI; COOII0IaTh IPABUJIa TEXHUKU O€30MIaCHOCTH NPU
MIPOBEICHUH HAOJIOICHUI U OTBITOB;

* pa3MyaTh YKCICPUMEHTAIBHO KHCIOTHI U IIEIOYH, MOJIb3YSICh HHIUKATOPAMH; OCO3HABAThH
HE0OXOIMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIEHUH C KUCIOTAMH U IIEJI0YaMHU.

BblnyCKHllK noayuum 603MONHCHOCHIb HAYUUMbCA:
® cpamommno 06pau;amb0ﬂ C eeuyecmeamu 6 nogceonesnoll IHCU3SHU,

* 0CO3HABAMb HEOOXOOUMOCb COONIOOEHUS NPABUI IKONO2UYECKU DE30NACHO20 NOBEOEHUs. 8
OKpydHrcaroufeti nNpUpooHoll cpeoe;

* NOHUMAMb CMBICI U HEOOX0OUMOCHb COONI0OEeHUsI NPEONUCAHUL, NPedSazaeMblX 8
UHCMPYKYUAX NO UCNOTB308AHUIO TEKAPCME, CPEOCE ObIMOBOU XUMUU U OD.,

® ucnojivbloeamsv I’lpu06p€n’IéHHbl€ Kllo4éeeble KOMNemMeRmHocnmu npu 6blnojIHeHUU
UCCe008amMenbCKux npoeKmoes no uU3y4eHuro cBolicme, cnocobos NOJIYyYeHUs U pacno3nasanus
eeuwecmes,

* Pas3sueamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHOJIb3Y5 CPeOCmEa YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU NPpU padbome ¢ mekcmamu y4eOHuKa u 0OnoIHUmenbHol
JUmMepamypou, cnpasoyHblMu MadIuyamu, nPoAGIAMs 20MOBHOCb K Y8ANCEHUI0 UHOU MOYKU
3peHuss npu 06CyHcOeHUU pe3yIbmamos 6blNOIHEHHOU pabomul;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECMBAX U XUMUYECKUX NPOYeCccax, KpUmuiecku
OMHOCUMbBCA K NCEBOOHAYUHOU UHGOPMAYUU, HeOOOPOCOBECMHOI peKlame, KACaloujelicsl
UCNONIL30BAHUS PA3TUYHBIX BEUJECE.

IlepuoauyecKuii 3aK0H U NePHOANYECKAS CHCTEMAa XHMHYECKHX 3J1eMeHTOB
. . MengeneeBa. CTpoeHue BelecTsa



BbInyCKHUK HAYy4YUTCH:

* KJ1accu(UUIUPOBATh XUMHUECKHE JIEMEHTHI Ha METaJlJIbl, HEMETAJIbI, 3JIEMEHTbI, OKCHUIBI U
TUAPOKCUABI KOTOPBIX aM(POTEPHBI, U HHEPTHBIE 3JIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAXKHOCTH
YIOPSA0OYCHHOCTH HAYYHBIX 3HAHHUIA;

¢ paCKphIBaTb CMBICI IIEPUOIUYCCKOrO 3aKOHa ]_I . MeHI[CJ'ICCBa;

¢ OIIMCBIBATh U XapaKTEPHU30BaTh Ta6J'II/ILIHy10 (bOpMy HCpHOHquCKOfI CUCTEMBI XUMHNYCCKHUX
JJICMCHTOB,

¢ XapaKTCPU30BaTh COCTAB ATOMHBLIX AACP U paCIIPCACIICHUC YUCIIa SJICKTPOHOB I10 3JICKTPOHHBIM
CJIOAM aTOMOB XMMHYECKHUX 3JIEMCHTOB MAJIbIX IIEPHUOJ0B HepHOHquCKOﬁ CHCTCEMBI, a TaAK¥XKEC
KaJIus U KaJlblOus,

* pa3IM4aTh BUJbI XMMUYECKOU CBS3U: MOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO
HEMOJIPHYIO U METAJUIMYECKYIO;

* H300paKaTh AJIEKTPOHHO-HOHHBIC (DOPMYITBI BEIIECTB, 00Pa30BAaHHBIX XUMUYCCKIUMHE CBSI3IMU
pa3HoOro BUAA;

* BEISIBIISITH 3aBUCUMOCTE CBOMCTB BCIICCTB OT CTPOCHHUA UX KPUCTAINIMNICCKUX pCHIéTOKI
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX

® XapaKTEpHU30BaTb XUMUUYCCKHUE 3JICMCHTBI U UX COCAUHCHU A HAa OCHOBC ITOJIOKCHHA 3JICMCHTOB
B HepHOHHqCCKOﬁ CHCTEME M OCOOCHHOCTEH CTPOCHUSA UX aTOMOB;,

* OMUCHIBATh OCHOBHBIE 3Tanbl OTKPBITUSA [. Y. MeHieneeBbIM NEPUOANYECKOTO 3aKOHA U
MEePUOIUYECKON CHCTEMBI XMMHUYECKUX 3JIEMEHTOB, )KH3Hb U MHOTOOOPa3HYI0 HAyYHYIO
JIESITENIbHOCTh YUYEHOTO;

* XapaKTepU30BaTh HAYYHOE ¥ MHUPOBO33PEHUECKOE 3HAUCHHUE MEPUOUICCKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMHUYECKUX A1eMeHTOB J[. . Menaeneena;

* 0CO3HaBaTh HayYHbIE OTKPBITUS KaK pPe3yJbTaT JUINTENbHBIX HAOMI0JeHUH), ONIBITOB, HAYYHOM
ITOJIEMHMKH, IIPEOIOJICHHS TPYAHOCTEH U COMHEHUM.

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA:
® 0CO3HA6AMb 3HAYEHUEe meopemuidecKux SHAHUU 015 npaxmuqecxoﬁ oesimenbHOCmU yenoeeka,
® onucsleanmsv U3Y4eHHble 00vexmul Kax cucmembsl, NPUMEHAA 102UKY CUCMEMHO20 aHAlU3dA,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHAX NEPUOOUUECKOU CUCTNIEMbL XUMUYECKUX I/IeMEHMO8
07151 00bSCHEHUSL U NPEOBUOCHUS CEOUICME KOHKDEMHBIX 8eUyeCmas;

* passusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM YenybieHus 3Hanuti 0o
ucmopuu CmaHoB1eHUsl XUMU4EeCKOU HAYKU, e€ OCHOBHbIX NOHAMUL, NePUOOUecK020 3aKOHA KaK
00HO020 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX O0CMUNCEHUAX HAVKU U
MexXHUKU.

MHoroo0pa3ue XuMHYeCKUX peakuuin
BbInyCKHUK HAYy4YUTCH:

* OOBSICHATH CYTh XUMUYECKHUX MPOIECCOB U UX MPUHIMITUATHLHOE OTINYHE OT (PU3NIECKUX;
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¢ Ha3bIBaTh MMPU3HAKU U YCIIOBUSA IIPOTCKAHUA XUMUUCCKHUX peaKuHﬁ;

* YCTaHaBJIMBATh MPUHAUIEKHOCTh XUMHUECKON PEAKLIUU K OIPEEIEHHOMY THILY 110 OAHOMY M3
KJIacCU(PMKALMOHHBIX IPU3HAKOB: 1) MO YMCITY M COCTABY UCXOAHBIX BEIIECTB U IPOAYKTOB
peakuuu (peakuuy COeIUHEHUs, Pa3I0OKEHUs, 3aMELLICHHUs 1 OOMEHa); 2) 110 BbIACICHUIO WIH
HOTJIOUIEHUIO TEIJIOTHI (PEAKIUU 3K30TEPMUYECKUE U SHIOTEPMUUECKHE); 3) IO U3MEHEHUIO
CTENEHEW OKUCIEHMSI XUMUUECKHUX AJIEMEHTOB (PEAKLIUU OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE);
4) 10 0OpaTUMOCTH Tporiecca (peakiui 0OpaTUMbIC U HEOOPATUMBIC);

* Ha3bIBaTh (DAaKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKUX PEaKIHii;
* Ha3bIBaTh (DAKTOPBI, BIUAIOLINE HA CMEIIEHUE XUMHUECKOTO PABHOBECHS;

* COCTABJIATh YPAaBHEHHUS IEKTPOIUTUYECKON TUCCOLUAIIUU KUCIIOT, IEI0Ye, Coell; OTHbIC U
COKpaIEHHbIE HOHHBIE YPaBHEHUS peakluii 0OMeHa; ypaBHEHUS! OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUil;

¢ IPOTHO3UPOBATH ITPOAYKTBI XUMHWYCCKUX peaKHI/Iﬁ I10 Q)OpMYHaM/ Ha3BaHUAM HCXOIHBIX
BCHICCTB; OIIPCACIIATbL NCXOJHBIC BEIICCTBA I10 q)OpMy.]'IaM/HaSBaHI/IHM IIPOAYKTOB PCAKIINU,

¢ COCTABJIATh YPABHCHUA peaKuHﬁ, COOTBCTCTBYIOIIHUX ITOCIICAOBATCIIbBHOCTH (((I_IGHO‘IKC»)
npeBpameHHﬁ HCOPraHUYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB;

¢ BBIABJIATH B IIPOLECCE SKCIICPUMCHTA MMPHU3HAKH, CBUACTCIILCTBYOIIUEC O IIPOTCKAHNHN
XUMHYCCKOM PCaKIuu,

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOU J10JIEW pacTBOPEHHOTO BELIECTBA;

* OIIPEAEIIATh XapaKkTep CPeIbl BOJHBIX PACTBOPOB KHUCIIOT M IIEJI0YEH 110 U3MEHEHHIO OKPACKU
WHJIUKaTOPOB;

¢ IPOBOAUTE KAYCCTBCHHBIC PCAKIIUHU, ITOATBCPIKAAIONIME HAJTMYNEC B BOOAHBIX pacTBOpax
B€HICCTB OTACIBbHBIX KATUOHOB 1 aHHOHOB.

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA:

* COCMaBNAmMb MONEKYIAPHbIE U NOJIHbIE UOHHbLE YPAGHEHUS NO COKPAUJEHHBIM UOHHBIM
YPa6HeHUAM,

* IPUBOOUMb NPUMEPbL PEaKYUll, NOOMBEPHCOAIOUSUX CYUIECMBOBAHUE B3AUMOCEAZU MENHCOY
OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUjeC8;

® NPOCHO3UPO6ANTb pe3yibmanibl 8030elicmeust Pa3udHblX gbaKmopoe HA U3MEHeHUue cKkopocmu
XUMUYECKOU peaxkyuu,

* NPOCHO3UPOBAMb PE3yIbMambl 8030CUCMBUSL PASTUYHBIX (PAKMOPO8 HA CMeujeHue
XUMUYECKO20 PABHOBECUL.

MHoroo0pa3ue BelecTs
BbInyCKHUK HAY4YUTCSH:

® ONpCACIATh NPUHAIJIC)KHOCTh HCOPraHNMYCCKUX BCHICCTB K OJHOMY M3 U3YUCHHBIX
KJ'IaCCOB/prrIHZ METAaJIbl U HEMECTAJJIbI, OKCHUbI, OCHOBAaHMsA, KUCJIOTHI, COJIH,

¢ COCTaBJIATh q)OpMyJ'H:I BCIICCTB 110 UX HA3BAHUAM,
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® OIpCACIATE BAJICHTHOCTD U CTCIICHDb OKUCJICHHSA 3JICMCHTOB B BCIIICCTBAX

* COCTaBIIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHHH 1O BAJICHTHOCTSIM U CTETICHSIM OKUCIICHUS
3JIEMEHTOB, a TAK)KE 3apsaM MOHOB, YKa3aHHBIM B TaOJHUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUM
U COJICH;

* OOBSCHATH 3aKOHOMECPHOCTHU U3MCHCHU A (bH?)PI‘ICCKI/IX M XUMHYECKHX CBOMCTB IMPOCTHBIX
BC€IICCTB (MeTaJ'IJ'IOB u HeMeTaJ'IJ'IOB) K UX BBICHIUX OKCHO0B, O6paSOBaHHI>IX 9JICMCHTaAMH
BTOPOI'O U TPETHET'O IICPUOO0B;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JJIsl TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(pOTEPHBIX;

¢ Ha3bIBaThb O6H.[I/Ie XHUMHUYCCKUC CBOﬁCTBa, XapaKTEPHBIC OJI1 KAXXA0I'0 U3 KJIIaCCOB
HEOPTraHNUYCCKUX BCIICCTB: KHUCJIOT, OCHOBaHHﬁ, COJ'ICfI;

¢ IPUBOAUTDH ITPUMCPLBI peaKI.[HfI, IMOATBCPIKAAOINNX XUMHUYICCKUC CBOMCTBa HCOPIraHUYCCKUX
BCIICCTB: OKCHUA0OB, KHCJIOT, OCHOBaHHH U COJ'IGI‘/'I;

® OpCACIATh BEUICCTBO-OKHUCIUTCIIb U BEIIECCTBO-BOCCTAHOBHUTECIIb B OKHCIIUTCIIBHO-
BOCCTAHOBHUTCIIbHBIX PCAKIIUAX]

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OalaHC (1Sl U3YYEHHBIX pEeaKlnii) 1o
IPEJJIOKEHHBIM CXEMaM PEAKIUi;

* IpOBOANUTD ﬂa60paT0le>Ie OIIBITHI, TOATBECPIKAAOINEC XUMHUYCCKUEC CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPraHMYCCKHX BCHICCTB,

* IIPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO MOTYYEHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/A, KUCJIIOPO/1a, YIIIEKUCIIOTO T'a3a, aMMHUaKa; COCTABIIATh YPABHEHUS COOTBETCTBYIOLIUX
peaKunii.

BblnyCKHuK noJiydum 603MONCHOCHMb HAYUUMbCA?
® NPOCHO3UpPO6ANTtb XUMUYECKUE ceolicmea eeulecne Ha OCHoBse Ux cocmasa u Cmpoerus,

® NPOCHO3UpO6ANtb cnocobrocme eeujecmed nposeisimsb OKUCIUNMENIbHblE UIU
B80CCMANHOBUMENbHbBIE CBOUCMEA cylté'mom cmenenell OKUCAEHUS INIEMEHMOE, 6x00ﬂmux 6 eco
cocmaes,

* BbIABIAMb CYUECHBOBAHUE 2EHEMUYECKOU 83AUMOCBA3U MENHCOY BEUeCMBAMU 6 PSOY. NPOCMOe
8ewecmseo — OKCUO — 2UOPOKCUO — COJlb,

® Xapakmepuzoeambv ocobvle ceoticmea KOHYEHMPUpoeaHHblx cepHoﬁ U A30mMHOU Kucaoni,

* NPUBOOUMb NPUMEPLI YPAGHEHUL PeaKyUll, 1eHCaujux 8 0CHO8e NPOMBIUULEHHBIX CNOC0008
NONYYeHUs AMMUAKA, CEPHOU KUCIOMbL, YY2YHA U CIMANU;

* onucvleams Quzuieckue U XumuiecKkue npoyeccsl, AGNAIUWUECS YACMbIO KPY2080pOma
gewecmes 6 npupooe;

® OpcaHUu306sbl68ANDL, npoeodumb YHUeHuvecKkue npoexKmol no UCCNIE00B8AHUIO CEOUCTE seujecme,
UmMernuux 6asxCHoe npakmuuyecKkoe 3Ha4erue.



2. COJAEP)KAHME YYEBHOI'O ITPE/IMETA «XUMMS»
8 ki1ace
1.IlepBoHayaIbHbIe XUMHYeCKHe MOHATHsI(204)

Tena u BemecTa. CBolicTBa BelecTB. DTaNOHHBIC (PU3NUECKUE CBOMCTBA BellecTB. MaTtepuasl
U MaTepuaioBeeHue. Poiib XUMHU B )KHU3HH COBPEMEHHOTO 001ecTBa. OTHOIIEHHE 00IIecTBa K
XUMHU: XeMOPHITHS U XeMO(POOHSL.

Mertonsl u3ydenus: xumuu. Habmronenne. DxciepumenT. MoaenupoBanue. Mojaenu
MaTepHabHbIC U 3HAKOBBIE HJIU CUMBOJIbHBIE.

["a3b1. XKuakoctu. TBEpbIe BemecTBa. B3anMHbIe epexo/1bl MEXKTy arperaTHbIMU COCTOSTHUSIMH
BEIIIECTBA: BO3TOHKA (CyOMMaIius) u 1ecyommanusi, KOHACHC AU U UCTIapeHue,
KPUCTAITU3AIUS U TUIABJICHHE.

®uznyeckue siBiIeHUs. YnucTele BeniecTBa U cMecu. [ oMoreHHble U reteporennble cMecu. Cmecu
ra3zoo0pasnsle, xkuakue u TBEpabie. CriocoObl pa3ieseHns CMeCceii: TIeperoHKa, uin
JTUCTHIUISIMS, OTCTauBaHue, (PUIbTPOBAHNE, KPUCTAJUIM3ALIUS HITH BHITIAPUBAHUE.
Xpomarorpadus. [Ipumenenue 3tux cnoco0oB B 1aOOpaTOPHON MPAKTUKE, HA TPOU3BOJICTBE U B
OBITY.

XuMuyeckue 3JeMeHTbl. ATOMBI U MOJIEKYJIbI. [IpocThie U c0XHbIE BellecTBa. AJUIOTPONUS Ha
npumepe Kucinopoga. OCHOBHBIE MTOJIOKEHHS aTOMHO - MOJIEKYJISIPHOTO yueHusl. VIOHBI.
BelecTtBa MOJIEKYISAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

3HaKu (CHMBOJIBI) XUMUYECKHX AJ1eMEeHTOB. IHpopMalus, KOTOpyro HECYT 3HAKU XMMHUYECKUX
3JIEMEHTOB. DTHUMOJIOTHS HA3BaHUH HEKOTOPBIX XMMHUECKUX 3J1eMeHTOB. [leproanueckast
Tabauia xuMudeckux snemenTos J1. M. MenneneeBa: KOpPOTKONIEPHOAHBIN U IITMHHONEPHOIHBIHN
BapuaHThl. [leproas! u rpynmel. [aBHas u mo604Has NOATPYNIbL, UK A- U b-rpynmnsl.
OTtHocuTenbHAs aTOMHAs Macca.

Xumnueckue Gopmyisl. Maaekcsl u ko3 duumenTsl. OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XUMHUECKOT0 JIeMEHTa B coeAMHeHuH. HpopManus, KOTOpyro HECYT
XUMHYECKHE (HOPMYIIBI.

Banentnocts. CTpykTypHBIE hopMyIIbl. XUMUYECKHE JIEMEHTHI ¢ IOCTOSIHHON U TepeMeHHON
BAJICHTHOCTHI0. BBIBOJ OpMyIIbI coeluHEHHs 10 BaJeHTHOCTH. OnpeaesieHre BaTeHTHOCTH
XUMHUYECKOT0 3JIeMeHTa 1o ¢opmyie BemecTBa. CocTaBiieHHe Ha3BaHUIM COeIMHEHMI,
COCTOSIIIMX U3 ABYX XMMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIIECTB.

XUMUYECKHUE pCaKkIuu. Pearentsl n MMPOAYKTHI pCAKIINU. HpI/ISHaKI/I XUMHYCCKUX peaKHHﬁ.
YcaoBus ux MMPOTCKAHUA U IPCKPALICHUS. Peaknuun TOpCHUA. SKBOTCPMI/I‘ICCKI/IC n
SHAOTECPMHYCCKUEC PCAKIINU.

3aK0OH COXpaHEHUs1 MaCChl BEIIECTB. XUMUYECKUE ypaBHEHUsA. COCTaBIEeHUE XUMUYECKUX
ypaBHeHu. THbOopMaIus, KOTOpyro HECET XUMUYECKOE ypaBHEHHE.



Knaccugukaius XuMHUeCKUX peaklyii 0 COCTaBy M YMCITy PEareHTOB U NPOAYKTOB. THIIbI
XUMHUYECKHX peakuuil. Peakiium coennHeHNs, pa3aoxKeHHs, 3aMeIeHIs] 1 OOMEHa.
KaranuzaTopsl u karanus.

JdemMoHCcTpauMu
o Komieknus MaTepuanoB U U31€IUN U3 HUX.
e Mopgenu, ucnonb3lyeMble Ha ypokax GpU3uku, OMoI0ruu u reorpaduu.
e OOBEMHBIE U IAPOCTEPIKHEBBIE MOJEIN HEKOTOPBIX XUMUUYECKUX BEILLIECTB.
e Mojaenu KpUCTAUIMYECKUX PEIETOK.
o CoOupanue nmpubopa i MOJyuyeHUs Ta3a U MPOBEpPKa €ro Ha FrepMETUYHOCTb.
e Bosronka cyxoro npa, Hona win HadTaanHA.
e ArperaTHble COCTOSTHUS BOJIbI.
o Pazgenenue 1ByX HECMEUIMBAIOLINXCS KHUIKOCTEHN C TOMOIIBIO JEIUTEIbHOW BOPOHKH.
e JluctuinsaTop u ero pabora.
e VYcraHoBka ans GUIBTPOBaHUS U € padoTa.
e VYcraHOBKa AJis BblapuBaHus U e€ paboTa.
e Komnnexuus ObITOBBIX TPUOOPOB AJis (PUIBTPOBAHUS BO3YXA.
o Pa3zgenenue kpacsiero BemiecTsa promacrepa ¢ MOMOIIbI0 OyMaxHOUH XpomaTorpaduu.
e Mojenu aquIOTPONHBIX MOAU(PUKALMN YIIIepoia U Cephl.
o Ilonyuenue o30Ha.
o Iloptpetsl n. 4. bepuenunyca u 1. 1. Menneneesa.

o KopoTkoneprnoaHslii ¥ JUIMHHOIIEpUOAHBIN BapuaHThl lleprnoanyeckon cucremsr /1. U.
Menpeneesa

o KoHcTpynpoBaHue mapocTep>KHEBbIX MOJENIEH MOJIEKYII.

e Amnnapar Kunna.

o Paznoxenue 6uxpomara aMMOHHMS.

o T'opeHnue cepsl U MarHUEBOH JIEHTHI.

o Iloptpersr M. B. JlomoHnocoBa u A. JI. JlaBya3be.

e OmnbITHl, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUS MAaCChl BELIECTB.

o T'openue pocdopa, pacTBopeHHE TPOAYKTa TOPEHUS B BOJIC M UCCIICOBAHHE
HOJy4EHHOT'0 PacTBOPA JIAKMYCOM .

e BizaumojelcTBue COIIHON KUCIOTHI C IUHKOM.

e [lonyuenue rugpokcuaa menu(Il) u ero paznoxxkeHue npu HarpeBaHUHU.
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JlaGopaTopHbie ONBITHI
1. OsHakomileHHE ¢ KOJUICKIIMEH Ja00paTOPHOM TOCY/IBI.
2. Tlposepka mpubopa 11 MOTyYeHUS T'a30B HA TePMETHYHOCTb.
3. O3HakOMIJIEHHE ¢ MUHEpaJlaMH, 00pa3yIOLUMMH TPaHUT.
4. IlpuroroBieHHEe reTEpOreHHON CMECH MOPOLIKOB CEPBI U XKeJe3a U UX pa3/ieliCHuE.
5. BzaumopeiicTBHe pacTBOPOB XJIOPHIOB M MOAMJIOB KaJIHsI C paCTBOPOM HUTpara cepedpa.
6. Ilomyuenue rumpokcuaa meau(Il) u ero B3anMozeiicTBUE ¢ CEPHOM KUCIOTOM.
7. B3aumopelicTBUE pacTBOPA COJBI C KMCIOTOM.

8. TlpoBepka 3aK0HA COXpaHEHHS MACCHI BEIIECTB Ha MPUMEPE B3aUMOICHCTBUS METOYHN U
KHCIIOTHI.

9. IIpoBepka 3akOHA COXpPaHEHUS MACChI BEIIECTB HA MTPUMEPE B3aUMOJICHCTBHS MIETOYH U
conu xenesa (11I).

10. PaznoxeHne nepoKcHIa BOIOPO/Ia C TIOMOIIBI0 okcra Mapranma (IV).
11. 3amemnienue xene30M MeJId B MEAHOM KYIOpoce.
IpakTnyeckne padoThl

1. 3makomcTtBO ¢ 1abopaTopHbIM 00opyaoBaHueM. [IpaBuia TexHUKU 6€30MaCHOCTH MPU
paboTte B KaOMHETE XUMHH.

2. HaGnronenwue 3a ropsmiei cBeYon
3. AHamu3 mouBbl

2.BaxHeiiliue npeacraBuTe/ M HeOpranmyeckux Bemects. KoimyecTBeHHbIE OTHOLIEHUS B
xumum(184)

Cocras Bo3ayxa. [Tonstre 06 00EMHOI 0NIe KOMIIOHEHTA MPUPOIHON Ta30BOM CMECH —
Bo3ayxa. Pacuér 00béMa KOMIIOHEHTA Tra30BOi CMECH 10 €r0 0OBEMHOM J10J1€ U HA00OpOT.

Kucnopoa. O3on. Ionydenue kucnopoaa. Cobupanue u pacro3HaBaHHE KUCIOPO/a.
XVMHYECKHE CBOWCTBA KHCIOPO/1a: B3aUMOJEICTBHE ¢ METAJIIAMH, HEMETAJJIAMH U CJIOKHBIMU
BeniectBami. [Ipumenenne kucinoponaa. Kpyropopor kuciaopoja B Ipupo/Ie.

Oxcunpl. O6pa3zoBaHue Ha3BaHUM OKCHJIOB 10 UX (popmynam. CoctaBneHue GopMys OKCHAOB 110
uX Ha3BaHUAM. [IpeacraBuTen OKCUIOB: BOJA U YIJIEKUCIBIN I'a3, HEraléHas N3BECTb.

BOI[OpO,Z[ B IIpHUPOAC. du3nyecKkrue U XUMHUYECKHE CBOMCTBA BOAOpOJA, €TI0 MOJYUCHUC U
IMPUMCHCHHUC.

Kucnotsl, ux cocras u knaccudukamnus. Maaukaropsl. Tabmuna pactBopumoctu. ComnsiHas u
CCpHad KHUCJIOThI, UX CBOMCTBA U OPHUMCHCHUC.

Counn, UX cocTaB M Ha3BaHus. PacTBopumocTs cosieid B Boze. [IpeacraBurenu coseid: XJaopug
HaTpus, KapOoHaT HaTpus, hocdar KaabIUs.



[Tocrosiunast ABoranpo. KonuuectBo BemectBa. Monb. MomsipHast macca. KpatHbie e IMHUTIBI
I/ISMepeHI/ISI KOJINYECCTBA BCIICCTBA — MUJIJIMMOJIb U KMJIOMOJIb, MI/IJIHI/IMOHHpHaH n
KI/IJIOMOJI}IpHaSI MacCChI BCIIICCTBA.

Pacuérhl ¢ ncnonp30BaHUEM MOHITHIA «KOJIUYECTBO BEIIECTBAY», «MOJIIPHAs Maccay,
«IOCTOSIHHASE ABOTaIpO».

3akoH ABoraapo. MomspHblid 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TIOTHOCTh
OJIHOTO Ta3a M0 IPYroMy.

KpaTHbIe CANMHUIBI UBMCPCHUS — MI/IJ'IJ'II/IMOJ'IﬂpHHﬁ n KHJ'IOMOJ'I?IpHBIfI 00BbEMBI I‘33006p33HBIX
BCIICCTB.

PacuéThl ¢ BCITOJIb30BaHUEM NOHATHH «KOJINYECTBO BCIICCTBA», «MOJIApHAA Maccay, ((MOHHpHBII;'I
00BeM ra3oB», «IIOCTOsIHHAsA ABoraz[po».

PacyeTnl 1o XUMHYECKUM YPaBHCHUAM.

I'mapocdepa. KpyroBopot Bojbl B ipupoje. PU3nUecKne 1 XUMUYECKHE CBOMCTBA BOJIBL:
B3aMMO/JIENCTBUE C OKCUIIAMH.

OcHoBanusl, ux coctaB. PacTBOpUMOCTh OCHOBaHUH B BoJie. MI3MeHEeHNe OKpacKy HHAUKATOPOB B
nies09Hou cpene. [Ipencrasurenn menoyen: TuAPOKCUIbI HATPUS, KIS U KalbLUs.

PactBopurens u pacrBopénHoe BeniecTBo. PactBopsl. PactBopenue. ['uaparsl. MaccoBas nomns
pacTBOPEHHOTO BelecTBa. PacuéThbl, CBA3aHHBIE C UCIIOJIB30BAHUEM MOHSTHS «MaccoBas J0JIs
pacTBOPEHHOTO BEWIECTBA.

JleMoOHCTpaL U

e Omnpenenenue copepxaHus KUCIOPO/Ia B BO3AYXE.

e [lonyuenue kucaopoaa pazioKeHUEM NIEPMAHTAHATA KaJIUsI U IEPOKCHIA
BOJIOPOJA.

e CobOupanue METOJIOM BBITECHEHHS BO3/IyXa U BOJIBI.

o Pacno3naBanue kucmoposa.

o Topenue marnus, xxenesa, yris, cepsl u hocdopa B KUCIOPO/IE.

o Komekuus okcuoB.

e Tlonydenue, cobupanue u pacrio3HaBaHUE BOJAOPOIA.

o T'openme Bogopona.

e BzaumogeiictBue Bogopoaa ¢ okcuaom meau(1l).

o Komneknusi MUHEpanbHBIX KUCIIOT.

o IIpaBuio pa3baBieHus: cepoi KUCIOTHI.

o Komneknus conen.

e Tabnuia pacTBOPUMOCTH OCHOBaHUH, KUCIIOT U COJIEH B BOJIC.
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o Hexkoropslie MeTaIbl, HEMETAJIIBI U COCAUHEHHS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
e Moguens MOJISIpHOTO 00BbEMA ra3000pa3HBIX BEIIECTB.
JlabopaTopHbIe ONBITHI
12. TlomyTHEHHE N3BECTKOBOW BOJIBI ITPU MPOIYCKAHUH YIIIEKHCIIOTO Ta3a.
13. Iony4yeHnue BoJopoa B3aMMOACHCTBIEM IIUHKA U COJISTHON KUCIIOTHI.
14. Pacio3HaBaHue KUCIOT UHIUKATOPAMHU.
15. I3MeHeHne OKpacKu MHIMKATOPOB B ILEJIOYHON cpefe.

16. O3nakomIIeHHE C TIpernapaTaMy JTOMAITHEeH WIN MKOJIBHOM aNTeukd — PacTBOPaMHU
HEPOKCHJIa BOJOPO/a, CIMPTOBOM HACTOMKU MOJa U HAIIATBIPHOTO CIUPTA.

IIpakTHyeckue padoThl
4 Ilomydenue, cobupaHue U pacrio3HaBaHUE KUCIOPOA.
5.Ilonyuyenue, codrpanue U pacro3HaBaHUE BOJIOPOIA.

6.IIpuroToBneHue pacTBOPOB COJIEH ¢ UX 3aaHHOI MAacCOBOM J10JIel paCTBOPEHHOTO
BEIIECTBA.

3.OCHOBHBIE KJIACCHI HeOpraHuvdeckux coequHennii(104)

O06o01IeHne cBeAcHM 00 OKCHIaX, MX KIIacCU(UKAINN, HA3BaHUSAX B CBOHCTBaX. CIIOCOOBI
MMOJIYYCHHA OKCHUOOB.

OcHoBaHusl, UX KJaccu(ukaiys, Ha3BaHUS U CBOMCTBA. B3auMoeiicTBue ¢ KucmoTamu,
KHCJIOTHBIMH OKCHJaMH H COJIsIMU. PaziioxeHnue HepacTBOPUMBIX ocHOBaHUN. CriocoObI
MOJIy4YE€HUSI OCHOBAHUM.

Kucnotsl, ux xknaccuduxanus v Ha3BaHus. OOII1e XUMUYECKHE CBONCTBA KUCIIOT.
B3anmopeiicTBre KUCIIOT ¢ METAIIAMU. DIIEKTPOXUMUYESCKUN Psijl HAMPSHKEHUN METAIIJIOB.
B3anmoaeincTBue KUCIoT ¢ OKCUaMi METaJIOB.

B3anmopneicTBre KUCIIOT ¢ OCHOBAHUAMHU — peaklys HEUTpanu3anuu. B3zanmoaencreyre Kucior
c COJISIMHU. [Tomyuenue 6eCKUCIOPOAHBIX

H KHUCJIOPOACOACPKAIINX KHUCIIOT.

Conu, ux Kiaccuukamnms u cBoicTBa. B3anmoencTBre comeit ¢ MeTaiiiaMu, 0COOEHHOCTH 3THX
peakuuii. BzaumopaeicTue cosiei ¢ COIsIMH.

I'eneTnueckue pAABI MECTAJJIA 1 HEMETAJLJIA. I'eneTnueckas cBI3b MCKAY KilaCCaMUn
HCOPTaHNYCCKUX BEIICCTB.

JlabopaTopHbIe ONBITHI
17. B3auMoaeicTBrEe OKCH A KAIBIHSI C BOJOH.
18. [lomyTHEHUE U3BECTKOBOW BOJIBI.

19. Peakuust HEWUTpamu3aium.
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20. ITonyuenne ruapokcuaa meau (II) u ero B3auMoaeiicTBrE ¢ KUCITOTOM.
21. Paznoxenue runpokcuaa meau (1) mpu narpeBanum.
22. B3aumozelicTBHe KUCIOT ¢ METAIUIAMH.
23. B3anmoeicTBHE KUCIIOT C COJISIMH.
24. O3HaKOMJICHHE C KOJUIEKI[UEH COJICH.
25. Bzaumoneiicteue cynbdara menu(Il) c sxemesom.
26. B3aumoeiicTByE COJIEH C COJISIMU.
27. 'enernueckas CBsI3b Ha IPUMEPE COSAMHEHUIN MEIH.
IMpakTuyeckue padoTnl

7.Pemenue sKCriepuMEHTaIbHbIX 3a1a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)

4.Ilepuoanyeckuii 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKUX 3JI€eMEHTOB
. . MenpaeaeeBa u crpoenune aroma(94)

EcTecTBeHHbIE cCeMeNCTBA XUMUYECKHUX JIEMEHTOB: IIEJIOYHBIE U I1EJT0OYHO3EMENIbHbBIE
MeETAaJlJIbl, TaJOTeHbl, HHEPTHBIE (6aropogHbIe) ra3sl. AMpoTepHOCTh. AMPOTEpHBIE OKCHBI U
ruapokcuabl. KoMmiekcHbie comu.

Otkpeitue Jl. . MenneneeBbim Ilepuoanueckoro 3akona u coznanue uM [leprogunueckoit
CUCTEMBI XMMHUYECKUX DJIEMEHTOB.

ATOMEI Kak (bopMa CYIICCTBOBAHUSA XUMHUUYCCKUX DJICMCHTOB. OCHOBHEBIE CBCIACHUA O CTPOCHHUU
aTOMOB. I[OK&IS&TCJ'IBCTB& CJIOKHOCTHU CTPOCHUA aTOMOB. OnbIThI Pe3ep(p0p,ua. HnaHeTapHaﬁ
MOZCIIb CTPOCHUS aTOMa.

CocraB aTOMHBIX s/Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHAsI Macca. B3anMocBs3b
MOHATUH «IIPOTOH», «KHEUTPOH», KOTHOCUTEIbHAsI ATOMHAsI Maccay.

Muxkpomup. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX YPOBHEW aTOMOB XMMHUECKHUX 3JIEMEHTOB
NoNe 1-20. [ToHaTHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

N3oTonsl. ®usnueckuit cmbica cuMBoiuku [lepuoanueckoit cucrembl. CoBpeMeHHast
dopmynupoBka [lepuonnyeckoro 3akoHa. VI3MeHeHUs CBOICTB 3JIEMEHTOB B IEpHOaX U
rpynnax, Kak QyHKIHs CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTrKa dJIEMEHTa-MeTajla v dJIeMEHTa-HeMeTaslIa 10 UX MOJ0KEHUIO B
[Tepuoanueckoil cucreme xumudeckux 3nmemeHToB 1. 1. Meneneena.

JleMoOHCTpaLun
o Paznuunbie popmbl TAOIHII TEPUOTUIECKON CUCTEMBI.
e Mogenuposanue nocrpoenus Ilepuonnueckon cucremsl . . Menneneesa.

(] MO,Z[GJII/I aTOMOB XMMHYCCKUX DJICMCHTOB.
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e Mopuenu aTOMOB 3J1eMEeHTOB 1—3-Tr0 Iepro10B
JlaGopaTopHbIe ONBITHI.

28. [lomyyenue aMmpOTEPHOTO TUAPOKCHIA U UCCIIEIOBAHNUE €T0 CBOMCTB.
5. XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakuun(114)

Honnas xummuueckas cBsi3b. MIoHbI, 00pa3oBaHHbBIE aTOMaMH METAJUIOB H HEMETauIoB. CXeMbl
00pa30BaHUs HOHHOH CBS3H JUII OMHAPHBIX COeAMHEHUH. VIOHHBIE KPUCTAIIMYECKUE PEIIETKY U
¢u3nveckre CBOMCTBA BEUIECTB C 3TUM TUIIOM pet€Tok. [TonsTue o hopmMynbpHON equHMIIe
BEIICCTBA.

KoBasneHTHass XUMHYeCKast CBsI3b. DJIEKTPOHHBIC U CTPYKTYpHBIE hopMyIibl. KoBaneHTHAs
HenoJisipHast cBsi3b. CXeMbl 00pa30BaHMsI KOBAJICHTHOW CBSI3H ISl OMHAPHBIX COCIUHEHUH.
MoneKkyJapHbIE U ATOMHBIE KPUCTAJUTMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM THUIIOM
pELIETOK.

DNeKTPOOTpULATENIbHOCTD. Psint anekTpoorpunarenbHocTu. KoBasieHTHas nossipHas XUMHUECKas
cBs3b. [Junone. Cxembl 00pa30BaHKs KOBAJIECHTHOM MOJISPHOM CBS3U Ul OMHAPHBIX
coeuHEeHU. MOJIEKYISIpHBIE U ATOMHBIE KPUCTAJUINYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEUIETOK.

Meramndeckass XMMUYECKask CBSI3b U METaJUIMUecKasi Kpucrauimueckas pemeérka. CBoiicTBa
BEILIECTB C TUM TUIIOM PEIIETOK. EnuHas npupoga XMMUYECKUX CBA3EH.

Crenens okucienusi. CpaBHEHHUE CTETIEHU OKUCIICHUS U BaJIeHTHOCTH. [IpaBuiia pacuéra
CTEeTNeHe OKUCIeHHs 110 PopMyTIaM XUMUYECKUX COeTMHEHUH.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIC peakinu. OnpesiesieHre CTeeHeH OKUCICHUST TSt
AJIEMEHTOB, 00PA3yIOIINX BEIIECTBA PAa3HBIX KJIACCOB. Peakiinm HOHHOTO 0OMeHa 1
OKUCITUTENbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTEIh U BOCCTAHOBUTEIb, OKUCIEHUE U
BoccTaHOBJIeHUE. COCTaBJIECHUE YPABHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
METOJIOM 3JIEKTPOHHOTO OasaHca.

JdemoncTpanuu
e Buneo ¢pparments! u crnaiiapl «MloHHas XUMHUYECKas CBA3b ».
o Konneknus BemecTs ¢ HOHHOM XUMHUYECKOI CBI3BIO.
e Mogenu HOHHBIX KPUCTAIUINYECKUX PEIIETOK.
o Buneodparments! u cnaiinpl «KoBalleHTHasXUMHUYECKAsk CBS3bY.
o Komreknus BemecTs MOJIEKYJISIPHOIO U aTOMHOTO CTPOEHHS.
e Mozenu MOJIEKYJIIPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PEMIETOK.
e BuneodparmenTs! u cnaiiapl «Metauinyeckas XMMHUECKask CBA3bY.
o Komnexnus «MeTaisl U CIUIaBbD».
o BzaumopeiicTBue IUHKA C CEpoOid, CONISTHOM KucaoTol, xaopuaom meau (1I).

e ['openue maruus.
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e BsanmoneiicTBre XJIOPHOUN U CEPOBOAOPOAHOM BOIBI.
JlaGopaTopHbIe ONBITHI
29. UzroroBreHne MoJIeN1, MIUTIOCTPUPYIOLIEH CBOMCTBA METAIITMUECKOM CBA3H

KonTponbasie padotsl Tect Nel mo Teme «IlepBoHaYaIbHBIE XUMUYECKUE TTOHSATHS»,
Tect Ne2 o Teme «BakHel1ue npeacTaBUTENN HEOPraHUYECKUX BELIECTB.
KonngecTBeHHBIE OTHOIMIEHHS B XUMUM», TecT Ne3 mo Teme «OCHOBHBIEC KJIacChl
HeopraHuyeckux coeauHeHuin», Tect Ne4 o reme «llepuoguyeckuii 3aKoH u
MepUONYECcKasl CUCTEMa XMMHUYECKUX 3JIEMEHTOB U CTpOeHUE aToMay, TecT NeS mo teme
«MToroBast KOHTpPOJIbHASI paboTa 3a TOI»

9 kuace
IloBTOpEeHue U 00001IeHHE CBeIeHUIT 10 Kypcy 8 kiacca
Xumuyeckue peakuuu(S4)

bunapusie coequaenus. Okcupl coneoOpasyromniie u HecoseoOpasyromme. [ uapoKCHIbI:
OocHOBaHHUsA, aM(oTepHbIe, KUCIOTHL. CpenHue, KUCIIbIe, OCHOBHBIE COJIH.

O06o011eHne cBeieHHi 0 XUMUYecKuX peakiusax. Knaccupukanus XuMHUeCKUX peakiuii 1o
pa3IMYHBIM OCHOBAaHUSIM: COCTABY M YHCITY PEarHpyIOIUX U 00pa3yrOIInXCcs BEIIECTB,
TETIOBOMY 3 PEKTY, HAPaBICHUIO, U3MEHEHHIO CTETICHEH OKHCIICHHS DJIEMEHTOB,
00pa3yromux pearupyromiie BelecTna, pase, UCIoIb30BaHUIO KaTaJln3aTopa.

[ToHsITHE O CKOPOCTH XUMUYECKOU peakiuu. DakTopsbl, BIUSIOMIME HA CKOPOCTh XUMHYECKUX
pEAKLHI: TPUPO/IA PEarnpYyIOLIMX BEIIECTB, UX KOHLIEHTpalus, TEMIEpaTypa, IIomaib
CONPUKOCHOBEHUS, HAIMYNE Katann3aTopa. Karamus.

JleMoOHCTpaL U
e (O3HaKOMJIEHHE C KOJUIEKIUSAMHU METAJUIOB U HEMETAJUIOB.
e (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCHJIOB, KUCIIOT U COJIEH.
e 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOH peakliu OT IPUPO/Ibl pEarupyoIlrX BEIIECTB.

e 3aBHUCUMOCTb CKOPOCTH XMMHUYECKON PEAKINN OT KOHIIEHTPALMH PEearupyrommx
BEIICCTB.

e 3aBHCUMOCTH CKOPOCTH XMMUYECKOW PEaKIUU OT TIJIOIIAaN
CONPUKOCHOBEHUS PEArupyrOIINX BEIIECTB («KUIISIINI CIION»).

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKLUU OT TEMIEPATYPhl PEarupyrOIIUX BEIIECTB.
JlaGopaTopHbie ONBITHI

1. BzammopelicTBHe aMMHaKa U XJIOPOBOIOPO/IA.

2. Peakmus HeHTpanu3aIum.

3. Habmonenue TernnoBoro 3¢dexra peakuu HeUTpaIu3aluu.

4. B3sauMmopeiicTBue cepHOU KUCIOTHI ¢ okcuaoM meau (11).
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5. Pa3noxeHwue mepokcuIa BOJA0Poa ¢ MOMOIIBbIO KaTana3sl KapTodens

6. 3aBUCHMOCTb CKOPOCTH XUMUYECKOM PEaKuu OT MPUPOJIbl pEarupyrouux BEeIecTB Ha
pUMepe B3auMOICUCTBUS PACTBOPOB THOCYNIb(aTa HaTpHs U Xyopuaa dapus,
TUOCYNb(aTa HaTPUs U COJITHON KUCIIOTHI.

7. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIUU OT MPUPOJIbl METAIIOB IIPH MX
B3aUMOJICUCTBUH C COJISTHON KHUCIOTOM.

8. 3aBucuMOCTh CKOpPOCTH XUMHYECKOM pC€aKluu OT IMpUpPOAblI KUCJIOT IIPH BSaHMOHCﬁCTBHH
HX C XKCJIC30M.

9. 3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEaKLIUU OT TEMIEPATYpBhl.
10. 3aBUCUMOCTBH CKOPOCTH XMMHUYECKON pPEaKuy OT KOHIICHTPAIIHH.

11. 3aBHUCHUMOCTH CKOPOCTH XMMHUYECKOMN PEaKIUH OT ILJIOIIA A COMPUKOCHOBEHUS
pearupyromux BemecTs.

12. 3aBUCUMOCTH CKOPOCTH XUMHUYIECKOW PEAKITUH OT KaTaIn3aTopa.
1. XuMHnuyeckue peakiuuu B pacTBopax 3j1eKTpouToB(104)

ITousitre 00 SHGKTpOHHTI/I‘ICCKOﬁ Jucconuanuu. BHCKTpOHI/ITLI M HEIJICKTPOJIUTHI. MexaHu3m
JUCCONUAINU DJICKTPOJUTOB C PA3JIMYHBIM XapPAKTCPOM CBA3U. CreneHb BHGKTpOHI/ITI/I‘{eCKOﬁ
Jucconuanuu. CunbHbIE U cIa0bIe QJICKTPOJIUTHI.

OCHOBHBIC TTOJI0KEHHS TCOpHUU BHeKTPOHHTquCKOﬁ JAUCColranuu. KJ'IaCCI/I(I)I/IKaLII/I}I HOHOB M UX
CBOICTBA. KI/ICJ'IOTH, OCHOBAHHA U COJIN KaK 3JICKTPOJIUTHI. Hx KJ'IaCCI/I(l)I/IKaI_II/ISI n aucconuanms.

OO0111e XMMUYEeCKHe CBOMCTBA KUCIIOT: N3MEHEHHE OKPAaCKU MHJIMKAaTOPOB, B3aUMOJIEHCTBHUE C
MeTaJlaMH, OKCUJIaMU U THJIPOKCUAAMU METAIOB U COISIMHU. MOJEKyIIpHbIE U HOHHbIE
(TIOJTHBIE M COKpAILEHHBIE) YPAaBHEHUS PEaKLIUH.

XHUMHUYECKUH CMBICII COKPAIIEHHBIX YPAaBHEHUH. Y CIIOBUS IPOTEKAHUS PEAKLIMU MEXK Y
JJIEKTPOJIUTAMHU 10 KOHIIA. Pl aKTUBHOCTH METAJLIOB.

OO0mme XUMHYECKHEe CBOMCTBA IIEJIOUEH: B3aMMOJICHCTBHUE ¢ KUCIIOTAMU, OKCUIAMHU
HEMETAIIOB, colisiMu. OOIIe XUMUYECKUE CBOWCTBA HEPACTBOPUMBIX OCHOBAHUIA:
B3aUMO/ICHCTBUE C KUCIOTAMHU, PA3JIOKEHUE IIPU HArPEBaHUU.

OO0rmre XMMHYECKUE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KHCIOTaMHU, IIEJTOYaMH,
COJISIMHU U MeTalljlaMHu. B3auMoieiicTBHEe KUCIIBIX COJICH CO IIeI0YaMu.

[Muaponms, kak 0OMEHHOE B3aUMOJICHCTBHE COJIEH C BOJOW. [ Mapon3 comu CHITBHOTO
OCHOBaHUS U c1a00¥ KUCIOTHL. [ maponm3 conu c1aboro OCHOBaHUS U CUIIbHOM KucoThl. [1Ikana
pH.

CBoliCTBa KHCIIOT, OCHOBAaHUI, OKCUJIOB U COJIEH B CBETE TEOPHUH IEKTPOIUTHIECKON
JUCCOLMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN.

JdemMoHcTpaumu.
e lcnbiTaHue BEMIECTB M KX PACTBOPOB HA AJIEKTPOIPOBOAHOCTbD.

e 3aBUCUMOCTD IEKTPONPOBOJIHOCTH YKCYCHON KUCIIOTHI OT KOHLIEHTPALIHH.
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e JIBMXKEHHME OKpAIICHHBIX HOHOB B AJIEKTPUYECKOM IIOJIE.
e Omnpenenenne xapakTepa Cpebl B pacTBOpax COJICH.
JlabopaTopHble ONBITHI.
13. Iuccoumanust c1adbIX 3JEKTPOIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.
14. I3meHeHne OKpacku MHAUKATOPOB B KUCIOTHOM CpeJie.
15. Peakius HeWTpaiv3aluy pacTBOpa UIENOUH Pa3IMUYHBIMU KUCIOTaMH.
16. [Tonyuenue runpokcuna meau (I11).u ero B3aumMoeiCTBUE C Pa3IMUHBIMU KUCIOTaMH.
17. BzaumojelicTBre CHIIbHBIX KUCIOT ¢ okcuioM meau (1I).
18-20. B3zanmopenicTBUE KHCIOT C METaJUIAMHU.
21. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
22. Tlony4yenue CTyHS KPEMHUEBOM KHCIOTHI.
23. KauecTBeHHas peakilus Ha XJIOPUL - UITU CYIb(paT-HOHBI
24. VI3MeHeHne OKpacKy MHIUKATOPOB B MICIIOYHOM cpejie.
25. BzaumoelicTBrE TIeT0UYEH C YTIIEKUCIBIM Ta30M.
26. KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSL.
27. Ilonyyenne ruapokcuna meau (II) u ero paznoxenue.
28. B3zaumoielicTBre KapOOHATOB C KUCIOTaMHU.
29. Tlonyuenne ruaporcuaa xemeza(Ill).
30. B3anmopueiicTBue xerne3a ¢ pactBopoM cynbharta mean (1)
IIpakT4yeckue padoThI

1. CsoiicTBa KHUCJIOT, OCHOBaHHﬁ, OKCHJIOB M COJICH B CBETE TeOpHUn BHeKTpOHHTquCKOﬁ
JUCCoHal U OKHUCIIUTCIBbHO -BOCCTAHOBUTCIIbHBIX pCaKI_[I/Iﬁ

2.HeMeTaJ/uIbl M UX coeTHHEHUsI(264)

CTpoeHune aTOMOB HEMETAJNIOB M X MoJioxkeHue B [lepuoanyeckoii cucreme. Psip
ANEKTPOOTPUIATENBHOCTH. KpucTamimyeckue pemeéTkn HEMETaIIoB — MPOCTHIX BEIIECTB.
Amnotponus u e€ mpuunuHbl. GU3NYEcKre CBOHCTBA HeMeTauioB. O0Iue XUMUYECKUE CBOWCTBA
HEMETAaJJIOB: OKUCIUTEIIbHBIC U BOCCTAHOBUTEIIbHBIC.

["astorensl, CTpOEHNE X aTOMOB U MOJIEKYJI. PU3HUECKUE U XMMUYECKHE CBOMCTBA IAJIOT€HOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB IaJIOTEHOB B 3aBUCUMOCTH OT HX IOJIOXKEHMS B
ITepuoanueckoii cucreMe. HaxoxxieHue rajJoreHoB B IPUPOAE U UX MOJIyYE€HUE. JHAYEHHUE U
IIPUMEHEHHUE TaJIONCHOB.

["asioreHoBOIOPOIbI U COOTBETCTBYIOIINE UM KUCIOTHI: IJIABUKOBAs, COJISIHAS,
OpoMOBOIOpOTHAS, HOJJOBOOpOIHAs. ['anorenuibl. KauecTBeHHBIC peakIny Ha TaIOTeHU/T -

HNOHBI. HpI/IMeHeHI/Ie COCIII/IHGHI/Iﬁ rajoreHOB ¥ UX OMOJOrHYecKast POJIb.
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OO6mas xapaktepuctuka 35eMeHToB VIA-rpynmel. Cepa B ipupoe u €€ moxydeHue.
AnnoTpornHbie MOAM(UKALIUN CePBl M UX CBOMCTBAa. XMMUYECKHE CBOWCTBA CEPHI U €&
IIPUMEHEHHE.

CepoBOmOPOI: CTPOCHUE MOJICKYITbI, (PU3NYECKHE U XUMUYECKUE CBOWCTBA, ITOJyYCHUE U
3nayenue. CepoBogopoanas kuciota. Cynshuasl 1 ux 3HadeHue. JIloMuHOpOpHI.

Okxkcup cepsl (IV), cepaucras kucnora, cyinbpuThl. KauecTBeHHast peakuus Ha CylIb(UT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cynabdarsl. Kpucramioruaparel. KauecTBeHHas peakius Ha
cynbdaT-uoH.

CepHas KUCJIOTa - CHUIBHBIN 31eKTpoJuT. CBOMCTBa pa30aBIICHHON CEPHOM KUCIIOTHI, KaKk
TUMIUYHON KUCJIOTHI: B3aUMOJICHCTBUE C METallIaMU, OCHOBHBIMU U aM(pOTEPHBIMU OKCUIAMU,
OCHOBaHUSMHU U aM(pOTEPHBIMU TUIPOKCUIAMU, cosisiMu. KauecTBeHHast peakuius Ha cyibdat-
HOH.

O6ma;1 XapaKTCPUCTHUKA 3JICMCHTOB VA-rpynnH. ASOT, CTPOCHUC aTOMa U MOJICKYIJIbI.
duzndyeckre ¥ XUMHUYECKHE CBOMCTBA U IIPUMCHCHHEC a30Ta. A3oT B MpUpoac U €ro
OHoJIoruyecKas PpOJIb.

AMMI/IaK, CTPOCHUC MOJICKYIIbI U q)HSI/IquKHe cBolcTBa. AMMHAaYHas BOJa, HaH.IaTBIpHHfI CIIMPT,
Iruapar aMMHaka. I[OHOpHO -aKI_[eHTOpHHﬁ MCXaHU3M O6paSOBaHI/I$I KaTuOHa aMMOHHMHA.
BoccranoBuTenpHbIe cBOMicTBa aMMmuaka. Col aMMOHHS B UX IIPUMCHCHHUC. KauecTBennas
pCaKklrg Ha KaTUOH aMMOHHMA.

Oxkcuppl a30Ta: HECOIE00pa3yIoIue U KUCIOTHBIE. A30THCTask KUCIOTAa U HUTPUTHL. A30THAS
KHUCJIO0Ta, €€ MoJiydyeHue U cBoictsa. Hurparsl.

®docdop, ctpoerue atoma u anorponus. Pochuasl. Pochpun. Oxenn Gocdopa(V) u
optodocdopnas kucnota. Docdarsl. PochopHble yaoopeHus. UHCEKTHLHIBL.

OOm1ast xapakTepucTHKa 371eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, ITPOCTHIX
BELIECTB U COCIMHEHUI B 3aBUCUMOCTH OT IIOJIOKEHHUS 2JIEMEHTOB B lleproanueckoil cucreme.
VYraepon. AnnoTponHbsie MOIUGHUKALMK: alnMa3, TpaguT. AMOpQHBII yriepoa u ero copra:
caka, aKTUBMPOBAHHBIN Yroib. AncopOrus. XUMHUYECKHE CBOMCTBA yriepoaa.
Kokcoxumnueckoe npous3BoACTBO U ero npoaykius. Kapouas.

Oxcup yrnepona(ll): ctpoenue Mosekyibl, moaydeHue u ero cBoiictBa. Okeup yraepoga(IV):
CTPOEHUE MOJIEKYJIbI, TOJYYEHHUE U €r0 CBOMCTBA. YT0oJIbHAsA KUca0Ta. CONM yroabHON KUCIOTHI:
KapOOHaThI U TUIPOKapOOHaThl. TexHudeckas v nuuieBas coja.

HCOpFaHI/IquKI/IC 1 OPraHUYCCKHC BCHICCTBA. yFHeBOI[OpO,Z[BI. XHUMHUYECKOE CTPOCHUC
OpTraHU4YCCKUX BCIICCTB, KaK MOPAA0K COCAMHCHUA aTOMOB B MOJICKYJIC 11O BAJICHTHOCTH.

MeTaH, 9TaH, KaK NpCACJIbHBIC YTTICBOAOPOIbL. OTHIICH U AllCTHUIICH, KaK HCIIPCACIIbHLIC
(HeHaCLIH_IeHHLIC) YIJIICBOAOPOABI. FOPCHI/IC YTJIICBOAOPOAOB. KauecrBeHHEIC pCaKkiuu Ha
HEMPECACIBbHBIC COCIUHCHUS.

OTUIIOBBIN CIIUPT, €T0 MOJTy4yeHHe, IpUMEHeHne U pusnonorunyeckoe neicraue. TpéxaToOMHBIN
cnupt rmuepyuH. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CIIUPTHL. Y KCyCHas -
IpPEeJCTaBUTENb KiIacca KapOOHOBBIX KUCIIOT.
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Kpemnuii, ctpoenue ero atroma u cBoiictBa. Kpemuuii B mpupone. Cumuuuabl U cuiad. OKcu
kpemuus(1Y). KpemnueBas kucnora u e€ coim.

[Tpon3BoICTBO CTEKIIA M IeMeHTa. [IpOyKIHs CHIIMKATHOW TIPOMBIIIIJICHHOCTH: OTNITUYECKOE
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTuyeckoe BOJIOKHO.

Hewmetannsl B mpupone. @pakiioHHas meperoHka »HAIKOro BO3yxa Kak Croco0 MoxydeHus
KHCII0pO/1a, a30Ta, aprona. [lomyuenue gpocdopa, kpemuus, xjaopa, Hoaa. DIEKTPOIHU3
pPacTBOPOB.

HonyquI/Ie CCpHOfI KHCJIOTBI: CBIpI)é, XHMU3M, TEXHOJIOTHYCCKAA CXE€Ma, METO KUIIAIICTO CJI04,
IMPUHIUIIBI TCHHOO6MCH3, IMPOTHUBOTOKA U HUPKYJIALIUU. OJ'IeYM. HpOI/ISBO,I[CTBO aMMMaKa:
CBIpBé, XHUMU3M, TEXHOJIOTHYCCKas CXEMa.

JdeMoHcTpannmn
o Komieknus HeMeTauoB.
e Mozenu KpUCTAUIMYECKUX PEMIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJIIPHBIE.
e O30HATOp M NPUHLHUIIBEI €r0 paboTHI.
o T'opeHue HeMeTayIOB - IPOCTHIX BEIIECTB: cepbl, pocopa, JPEeBECHOTO YIIIs.
e OOpa31pl raJIoreHoB - IPOCTHIX BELIECTB.
e B3saumonelcTBHE raJOreHoB ¢ METaNIaMH.
e BriTecHenue xiopa O6poMoM Ui 0@ U3 pacTBOPOB UX COJIeH
o Komnexnus npupogHbIX COEANHEHUH XJI0PA.
o B3saumopneiicTBue cepbl ¢ METAJLIAMH.
o l'opeHue cepbl B KHCIOPOAE
o Komnekmus cynbPpuaHbIX py.
o KauecTBenHas peakuus Ha cylb(uI-HOH
e OO6ecrBeunBaHNE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
e B3saumonelcTBuEe KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJBIO.
e OOyrnuBaHue OpraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOW CEPHOMN KUCIOTOM.
o Jlnarpamma «CocTaB BO3/1yXay.
o Buneodparments! u cnaiianl «Itnubu 6azapbi».
o ITlonmyuyenue, cobupanue u pacro3HaBaHHE aMMHaKa.
o Paznoxenue 6uxpomara aMMOHMSL.

e BsanmoneiicTBHe KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C MEMIBIO.
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e [T'openune uyepHoro mopoxa

o Pa3noxeHne HUTpaTa Kanus ¥ TOPEHHUE APEBECHOTO YTOJIbKa B HEM
o OO0pa3isl NPUPOJHBIX coearHEHu pocdopa.

o T'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.

o ITlomyuyenue 6enoro dochopa 1 UCHIBITAHHE €TO CBOMCTB

o Komneknust «O0pa31ipl IPUPOAHBIX COSAMHEHUH YTIepoar

e Iloptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAaHHBIM YTJIEM pacTBOPEHHBIX
BEIIECTB UJIU ra30B.

e YCTpoOHCTBO MPOTUBOTA3A.

e Mopenu Monekys MeTaHa, 3TaHa, STHIEHA U alleTUJICHA.

e BzaumopeiicTBue 3THIIEHa ¢ OPOMHOI BOJOW U PaCTBOPOM NEpMaHTaHATA KaJIHsI.
e OO0uue XuMHUYECKHE CBOICTBA KUCIIOT HA IPUMEPE YKCYCHOM KHCIIOTHI.

o KauecTBeHHas peakiys HA MHOTOATOMHBIE CIIUPTBHI.

o Komnexnus «O0pa3ipl MPUPOIAHBIX COSAUMHEHUH KPEMHUSY.

o Komneknus creknia, KepaMHKH, LIEMEHTA U U3AEIUI U3 HUX.

e Komnexus npoayKiuu CUIMKaTHON MPOMBIIIEHHOCTH.

e Buneogparmentst u cnaiiasl «I Ipou3BoICTBO CTEKIIA M LIEMEHTaY.

o Komnexnus «IIpuponHbie coeNMHEHNS HEMETAIITIOBY.

e BuneodparmenTsl u cnaiiapl «OpakiioHHas NEPEroHKa XUAKOTO BO3AyXa»

e Buneodbparmentsl u cnaitasl «IlomydeHne Boopoa, KUCIOPOaa U TaJIOreHOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM.

e Mopenu annapaToB ISl IPOU3BOICTBA CEPHOM KUCIIOTHI.

e Mopenp KUIALIETO CIIOSL.

e Mopenb KOJOHHBI CHHTE3a aMMHAKa.

e BuneodparmenTs! u cnaiiasl « Ipou3BoACTBO CEPHOM KUCIOTHD.

e BuneodparmenTs! u cnaiiasl « [pon3BoAcTBO aMMuaKay.

o Komneknus «CoIpb€ i1 MOJyYEHUS CEPHOU KUCITOTHI.
JlabopaTopHbIe ONBITHI

31. Pacnio3HaBaHue rajioreHu1-noHOB.

32. KauecTBeHHBIC peaklUK Ha CYJIb(aT-HOHBI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
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34. XvMHUUeCKHe CBOMCTBA @30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.

35. KauectBennsie peakuuu Ha Gocdar-moH.

36. [TosryueHne U CBOMCTBA YTOJIbHOW KUCIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. [Ipomyckanue yrieKuciioro ra3a yepes pacTBOp CHIIMKaTa HaTpUs.
IpakTnyeckune padoThl

2. H3ydyeHue CBOMCTB COJITHOM KHUCIIOTHI.

3. HW3ydenue cBOICTB CEPHOI KHCIOTHI.

4. llonmyuyeHue aMMHaKka U U3y4EHHE €r0 CBOMCTB.

5. TlomyuyeHue yriaekuciaoro ra3a M U3y4yeHUe ero CBOMCTB.
3.MeTtaibl 1 uX coeqnHeHus(184)

[Tonoxxenue metaiyioB B [lepuoanyeckoii cucteme xuMuueckux siaeMenToB J[. . Menpeneena,
CTPOEHHE UX aTOMOB U KPUCTAUIOB. MeTayuimdyeckas CBSI3b U METAJUIMYECKasi KpUCTAJIIMYecKas
pemiérka. @U3nM4ecKre CBOMCTBA METAIOB: AJIEKTPO- U TEILIONPOBOJHOCTh, OTPaKAIOIIAs
CIOCOOHOCTb, TNIACTHYHOCTH. CIIIaBbl YEPHBIC M [IBETHBIC.

Mertanipl Kak BOCCTAaHOBUTEIIH. BJ'ICKTpOXI/IMI/I‘leCKI/Iﬁ paa HaHpH)KeHI/Iﬁ. B3aHMOﬂeﬁCTBHe
MCTAJJIOB C HEMCTAJIlITaMH, OKCHUJaMH, KUCJIOTaMHu, COJISIMHU. AJ'IIOMI/IHOTepMI/IH.

CTpOCHI/Ie aTOMOB U IPOCTHIX BCIICCTB HICJTIOYHBIX MCTAJIOB. 3aBUCHMOCTD (1)I/I3I/I‘leCKI/IX )51
XUMHYECKHX CBONCTB IIEIOYHBIX METAIOB OT 3apAa0B AACP UX aTOMOB. OKCI/I)IBI U TUAPOKCHUBI
HICJIOYHBIX METAJIJIOB, UX TTOJYUCHHUC, CBOﬁCTBa, IIPpUMCHCHUC. Baxwneiiiine coau MeI09YHbIX
MCTAJJIOB, UX 3HAYCHUC B ’)KMBOH U HEXKHUBOH MpUpoAC U B JKU3HHU YCJIOBCKA.

CrpoeHne aTOMOB M MPOCTHIX BELIECTB IIEI0YHO3EMENBHBIX METAJIJIOB. 3aBUCUMOCTh
(GU3NYECKUX U XUMUYECKUX CBOMCTB LIEIOYHO3EMENIbHBIX METAIIIOB OT 3apsAA0B SAEp UX
aToMoB. OKCUIBI U THAPOKCUBI IETOYHO3EMENBHBIX METAIIOB, UX IIOJyYEHHUE, CBOMCTBA U
IIpuMeHeHne. BakHenme coym MENOYHO - 36MENbHBIX METAIOB, UX 3HAYEHUE B IPUPOJE U
KU3HU yenoBeka. KapOoHaTel U ruipokapOOHAThI KaJIbIIHS.

JKéctkocTh BOMBI: BpeMeHHas 1 ocTostHHasA. CrocoObl yCTpaHEeHUS BpeMEHHOM KECTKOCTH.
Cnioco0sI ycTpaHeHHs TOCTOSTHHOM KECTKOCTH. MonnThl. CoeiMHEHNUST ATFOMUHUSI B TIPUPOJIE.
Xumuaeckue cBoicTBa amroMuaus. OCOOEHHOCTH OKCHIA U THAPOKCH/IA aTIOMUHHS KaK
aMmdoTepHBIX coeTMHEHUH. BaxkHeimre comu amroMuHus (XJIOpHI, cyabdar).

OcobeHHOCTH CTpOCHHS aToMa xkene3a. JKene3o B mpupoze. Baxneitmue pynbl xene3a. OKCHb
u ruapokcusl xxenesa(Il) u xenesa(Ill). Comm xxenesa(Il) u xeneza(Ill). O6Hapy)eHUE HOHOB
KaTHOHOB eJie3a B paCTBOpE. 3HAUEHUE COCTMHEHUH Keme3a.

Koppo3us xumuueckast v 3J€KTpOXMMHUYECKasl. 3allluTa METAINIOB OT KOPpO3uu. MeTasibl B
MIpUpPOJie: B CBOOOTHOM BHJIE U B B¢ coenuHeHul. [lonstre o mertamuryprun. YépHas u
1BETHAst MeTaJTyprus. [ lupomeramayprus, ruipoMeTaIyprus, 3JIeKTpOMETaTypIysl.
Jomennsrii npouecc. IlepepaboTka uyryHa B ctajib. DIEKTPOJIN3 PACILIABOB.
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JemMoHCTpauMu
e BsaumopaeiicTBre HaATpUs, TUTHS U KaJbLHS C BOJOM.
o ['opeHue HaTpusi, MATHUS U kKeJe3a B KUCIOPOJIE.
o Bcnblika TEpPMUTHOM CMECH.
o B3sanmopneiicTBre cMeCH MMOPOIIKOB CEPHI U HKENE3A, LIMHKA U CEPBL.
o B3saumopneiicTBuE aIFOMUHUSA C KUCIIOTaMU, II€JI0YAMH U BOJIOM.
o B3saumopneiicTBue xene3a U MEIU € XJIOPOM.

o BsaumoaeicTBre Meau ¢ KOHIEHTPUPOBAHHOW CEPHOM KUCIOTOM U a30THOM KUCIOTOM
(pa36aByIeHHOW U KOHIICHTPUPOBAHHOM ).

e Okpacka miaMeHH COeMHEHUSAMH IEJIOYHBIX METAJIJIOB.

e Okpacka ImIaMeHu COeAMHEHUSIMHU METOYHO3EMETbHBIX METAJIJIOB .

e ['ameHue u3BECTH BOJOM.

e [lonyuenue x€CTKOM BOJIbI B3aUMOJECHCTBUEM YIJIEKUCIIOrO ra3a € U3BECTKOBOU BOJOM.
e YcTpaHeHHE BPEMEHHOM KECTKOCTU KUIISTYCHUEM U I00aBKOU COJIBI.

e YCTpaHEHHE MOCTOSHHOM KECTKOCTH T00aBKOW COJIBI.

e VoHWUTHI ¥ IPUHIUTI UX JIeUCTBUS (BUACO(PparMeHT).

o Komeknus npupOaHBIX COCTMHEHUIN aTFOMUHUSL.

e BuneodbparmenTs! u cnaiapl «OKCUA aTIOMUHUS U €T0 MOAU(PUKAIIUI.

e [lonyuenue ampoTepHOTro THAPOKCH 1A ATIOMUHHMS M HCCIICIOBAHUE €r0 CBOMCTB.
o Komneknus «XuMU4eCcKkrue UCTOYHUKH TOKA.

° Pe3yJ'IBTaTLI JJIUTCIIBHOTO SKCIICPUMCHTA 110 U3YYCHHUIO KOPPO3HUH CTAJIbHBIX HU3JIeIUN B
3aBUCHMOCTH OT }’CJ'IOBI/If/'I MponeccoB.

e Boccranosnenue menu u3 okcuna meau(Il) Bogopomom.

e Buneodpparmentst u cnaiiapl «I [pou3BOJICTBO UyT'yHa U CTATIH.

e BuneodparmenTs! u cnaiiasl «3nenus u3 yyryna u craumy.

e BuneodparmenTs! u cnaiiasl « [pon3BoACTBO aIOMUHUSY.
JlaGopaTopHbie ONBITHI

39. B3aumopeiicTBue xene3a ¢ pactBopoMm cynbharta meau(Il).

40. ITonyyeHne U3BECTKOBOW BOJBI U OIBITHI C HEH.

41. ITomyuenue runporcuaoB sxeneza(ll) u (III).

42. KadecTBeHHBIC PEaKIIMK Ha KATHOHBI JKeye3a
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IIpakTnyeckune padoThl

6. IlomydeHwue keCTKOM BOJIBI M CTIOCOOBI €€ yCTpaHCHHS.

7. Pemienue 3KCepUMEHTAIBHBIX 3314 110 TeMe «MeTasuibi».
5.XHMHUS M OKpYsKaowmas cpeaa(24)

Crpoenne 3emin: A1po, MAaHTHA, 3eMHast KOpa, UX XUMUYECKuil cocTaB. JIutochepa u eé
XuMHueckuil cocraB. Munepainsl. Pynpl. Ocagounsie nopoast. [lone3Hsle uckonaemsie.
XUMHUYECKUH cocTaB rHIpocdepbl. XMMUUYECKHH COCTaB aTMOC(EPHI.

VcTOYHUKH XMMHUYECKOTO 3arps3HEHMsI OKpYXKarouei cpeabl. [ 1o0anbHble 3KOJI0rn4ecKue
poOJIeMBI YeJIOBEUECTBA: MAPHUKOBBIN 3(P(EKT, KUCIOTHBIE 10KI1, 030HOBBIE JIBIPHI.
MexayHapoaHOe COTPYIHHYECTBO B 00JIACTH OXPAaHBI OKPYKAIOLIEH CPebl OT XUMHUYECKOTO
3arps3HeHus. «3enéHast XUMUsS».

JleMoOHCTpaLuu
o Buneodpparmentsi u cnaiinpl «CtpoeHne 3eMin U €€ XUMUYECKHIA COCTaB.
o Komneknus MUHEPAIOB U TOPHBIX MTOPOA.
o Komneknus «Pynpl MeTamiosy.

e Buneodpparmentsi u crnaiiapl «l 1006ambHBIE SKOJIOTHYECKHE TPOOIEMBI UEIIOBEYECTBAY.

JlabopaTopHbIe ONBITHI
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N3ydenue rpanuTa.
6.00001meHne 3HAHUI 10 XMMHH 32 KYPC OCHOBHOM IIKOJIbI.

CTpOCHI/Ie aToMa B COOTBETCTBHH C ITOJIOXKCHHUEM XUMHYCCKOI'O 3JICMCHTA B HepI/IOILPI‘ICCKOﬁ
CHCTEME. CTpOCHI/Ie BCIICCTBA: XUMHUUYCCKAA CBA3b U KPUCTAIIIMYECKUEC peI_HéTKI/I. 3aBHCHUMOCTh
CBOMCTB O6pa30BaHHI)IX SJIEMEHTAMU IIPOCTHIX BCUICCTB (MeTaJ'IJ'IOB, HEMCTAJJIOB, 6Har0p0,[[HbIX
FaSOB) OT ITOJIOKCHUS DJICMCHTOB B HepHOI[quCKOfI cucreme. Tumonorus HEOPraHN4YCCKUX
BCIIECTB, ACICHUC X HA KJIACCHI U I'PYIIIIBI. Hpe,I[CTaBI/ITCJ'II/I.

[Ipu3HaKky U yCIOBUS MPOTEKAHUS XUMUYCCKUX PEAKIIUNA. TUIOIOTHS XUMHUECKUX PEAKIIHH 110
pa3IMYHBIM OCHOBaHUSAM. Peakiinu noHHOTO 0OMeHa. OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIC
peaKIuu.

XHUMHYECKUE CBOMCTBA MIPOCTHIX BEIICCTB. XapaKTEPHbIC XUMUUYECKHUE CBOWCTBA
conieo0pa3ymIIUX OKCHIOB, TUAPOKCUIOB (OCHOBAHUH, KUCIOT U aM()OTEPHBIX THIPOKCH]IOB),
CcoJIe.

KonTponbubie pabotsl KontponsHas padora Nel «Bxonnas», Koutponsnas padora Ne2 o
TeMe «XHMMUYECKUE peaklnu B pacTBopax», KontponsHas padora Ne3 o teme «Hemeramsl u
uX coequHeHUs», KonTpoiapHas padora Ne4 mo teme «MeTayibl U KX COCTUHEHUS
KonTponbhas padota Ne5 — uToropoe TecTupoBaHue

3. TemaTuyeckoe MJIAHNPOBAHUE

Ne | HaumeHoBaHue pa3enos (Tem) KomuuectBo | B ToM uncie u3 HUX Ha MpoBeleHNUE
9acoB 110
nporpamMme [TpakTHyeckux KoHnTponbHbIX
pabor
pabot
8 knacc
1 [TepBOoHa4YanbHBIE XUMUYECKHE ITOHATHS 20 3 1
2 Baxueiinme npeacTaBuTeNu 18 3 1

HCOPTaHNYCCKUX BCIICCTB.
KonnuecTBeHHBIC OTHOILICHUS B XUMHH

3 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 10 1 1
COeTUHEHNN
4 ITepuonnueckuii 3akoH u [lepronnueckas 9 -—-- 1

crucTemMa XMMU4YecKux annemMeHToB [, U.
MeHnneneeBa 1 CTpoeHUE aTOMa

5 Xumnuyeckad cBa13b. OKUCIUTEIBLHO - 11 - 1
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Bcero vacos - 68 u3 HUX MPaKTUYECKUX paboT -7 KOHTPOJIBHBIX paboT -5
9 knacc
1 [ToBTOpEeHHE 1 0000IIIEHNE CBEICHUH 10 5 1
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Kypcy 8 kinacca. XUMHUYECKHUE PEaKIINU

2 XVMHYECKUE PEAKLIUU B PaCTBOpax 10 1 1
AIIEKTPOJIUTOB

3 HemeTtamns!l 1 ux coeIMHEHHS 26 4 1

4 MeTalibl ¥ UX COCIUHCHUS 18 2 1

5 XUMUS 1 OKpYKaroIas cpena 2

6 O06o001eHre 3HaHUH 0 XMMUU 33 KypC 7 1

OCHOBHOMH 1IKOJIBL. I1orOoTOBKA K
OCHOBHOMY IrOCYJIapCTBEHHOMY 3K3aMEHY
(0I'9)

Bcero vacos - 6813 HUX MPaKTUYECKUX padboT -7

KOHTPOJIBHBIX PadboT -5

Htoro — 136 yacos 3a 2 roga o0y4eHus
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