PabGouyass nporpamMma no npeaMery « XuMHUsD).
8-9 kiacchl.

PaGouass mporpamma ydeOHOro mpemmera «XuMus» st 8-9x KiaccoB cooTBeTcTByeT {DemepambHOMY
rOCYJapCTBEHHOMY 00pa3oBaTelbHOMY CTaHAApPTy OCHOBHOTO obmiero obOpasoBanusi (IIpukas MununcTtepcTsa
oOpazoBannsa u Haykm Poccuiickoir @enmepammu (MunobpHayku Poccum) ot 17 mexabps 2010 r. Nel897 "OO0
YTBEpXKACHUU (pe/iepaabHOro rocyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 001ero oOpa3oBanus") ¢
W3MEHCHUSMU U JIOTIOJTHCHUSIMH.

[Iporpamma pa3zpaboTana Ha OCHOBE:
- aBTOPCKOM MpOrpaMMbl
[Iporpamma kypca xummu g 8-11 xmaccoB obmeoOpasoBatenbHbix — yupexnaenuin  (I.E.Pymsutuc,
&.I". ®enbaman). M., [Ipocsemenue, 2015;
- OCHOBHOM 00pa30BaTeIIbHON IPOTrpaMMBl OCHOBHOTO 00IIero oopa3oBaHus
MAOY «IIxona Ne 30 um.JI.JI. AHTOHOBOY;
- yae6Horo rana MAOY «lllkxoma Ne 30 um. JI. JI. AHTOHOBOI».

Pabouas mporpamMma obecriedena ydyeOHWKaMH, YI€OHBIMUA TOCOOWSMH, BKIIFOUEHHBIMHU B (heflepanbHbIN MepeueHb
y4eOHHKOB, pPEKOMEHIOBaHHBIX MUHOOpDHAyKM K HCIIOJNIB30BaHMIO B  00pa3oBaTeNlbHOM —Ipomecce B
00111€00pa30BaTENbHBIX YUPESIKACHUIX:
- Xwumus. 8 kiacc: yue0. st obmieodpasorar. yupexaeHuit/ I.E.Pymsutuc, @.I".®enpaman.- 5-e¢ usma.- M.:
IIpoceewenue, 2017. - 207 c.:um.
- Xwumus. 9 knacce: yue0. s obieoopasosat. opranmzanmii/ I.E.Pymsuruc, ©.I'.®enpaman.- 3-¢ uszm.- M.:
IIpoceemenue, 2017. - 208 c.:u.

Cpoxk peanmzanuu porpaMmsl - 2 rona. Cornacao yuebromy miany MAOY «lIkoma Ne 30 um.JI.JI. AHTOHOBO#» Ha
H3y4yeHue npeaMera «Xumusi» B 8-9 kiaccax JaHo:

KJ1acc KomxmuecTBo 9acoB B I KonxmuecTBo 4acoB B HEAECIIO
8 70 2
9 70 2

Toro 140 gacoB

[IpomexxyTouHass aTTecTalys MPOBOIUTCS B COOTBETCTBUHM C TOJOXKEHHEM O (OpMax, MEPHOTUIHOCTH, MOPSIKE
TEKYILETO KOHTPOJIsI yCIIEBAEMOCTH M TPOMEKYTOYHOM aTTeCTAIlMK 00Y4aOIIHXCS.

Ilnanupyemble pe3yJibTaThl OCBOCHHSI Y4eOHOI0 npeaMeTa « XuMus»

W3yuenne XUMHM B OCHOBHOM IIKOJ€ IUIAHUPYET MOCTIKEHHE JIMYHOCTHBIX, METallPEAMETHBIX H
MPEeIMETHBIX Pe3yJbTaToB. JIMYHOCTHBIE Pe3yNbTaThl 00yUSHHS OTPaXaroT YpOBEeHb C(HOPMUPOBAHHON IIEHHOCTHOM
OPHEHTAIMU BBIITYCKHUKOB OCHOBHOH LIKOJIBI, UX MHAUBHUIYAIbHO-THYHOCTHBIE TIO3ULIUH, MOTHUBBI 00Pa30BaTEIbHOM
NeSITeNIbHOCTH, COLMAJIbHBIE YyBCTBA, JUYHOCTHBIE KauecTBa. JIMYHOCTHBIE pE3yabTaThl CBUIETEILCTBYIOT O
MIpEeBpaIIeHNH 3HAHUN M CIOCOO0B AEATEIHHOCTH, NMPHOOPETEHHBIX yUYalIMMHCA B 00pa30BaTEIbHOM IIpoIlecce, B
CYIIIHOCTHBIC YEPTHI XapaKTepa, MEPOBO33pEHNE, YOS KICHsI, HDaBCTBEHHBIE TIPUHITUIIEL. Bee 310 ciry>kut 6azucom
e QOPMUPOBaHMSA CHCTEMBl LIEHHOCTHBIX OpPMEHTAlMd M OTHOLICHMS JIMYHOCTH K cebe, IPyruM JIIOIsM,
npo¢eCcCHOHANBHON JESTENbHOCTH, TPAKAAHCKUM TpaBaM M OOS3aHHOCTSIM, TOCY/IapCTBEHHOMY CTpPOIO, JTyXOBHOM
cdepe 00IIeCTBEHHOM KU3HU.

OCHOBHBIMH JIUYHOCHHBIMU Pe3YAbmamamy 00yIeHUS] XUMHH SIBIISTIOTCS:

B yennocmuo-opuenmayuonnoui cghepe:

- poccuiicKasl IpaKJaHCKas HJIECHTUYHOCTb, MATPUOTHU3M, UYBCTBO I'OPAOCTH 32 POCCUHCKYIO XHMHUYECKYIO
HayKy, TYMaHH3M,;

- OTBETCTBEHHOE OTHOLIEHHE K TPYyIdy, LEJICYyCTPEMIEHHOCTb, TPYAOJIIO0HE, CaMOCTOSTEIBHOCTh B
MPUOOpPETEHNH HOBBIX 3HAHUN M YMEHHIA, HABBIKK CAMOKOHTPOJISI M CAMOOIICHKH;

- YCBOCHHUE TIIpaBUJI HWHAUBHUAYAJIBHOTO MW KOJUJICKTUBHOI'O 0e30mMacHoOTo IIOBCACHHUA B T-Ipe3BI)IT-IaI‘/'IHI)IX
CUTyalUsX, YrPOXKAIOMIMX KU3HH WU 3J0POBBIO JIIOJEH, MOHUMaHWE M TPHHATHE LEHHOCTH 3J0POBOTO U
6e3omacHoro o0pasa >KU3HU.

B mpyoosoti cghepe:

- TOTOBHOCTh K OCO3HAHHOMY BEIOODY JIajbHEMHIIEH 00pa3oBaTeIbHOW TPACKTOPHUH.

- B no3HasamesnwbHol (koezHUMuUBHoU, uHmMesnekmyansHoli) cehepe:

- IIEJIOCTHOE MHUPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
MIPaKTHKH, YYUTHIBAIONIECE COIMAIBHOE, KYIbTYpHOE, S3BIKOBOE, AYXOBHOE MHOT000Opasne COBPEMEHHOIO
MHpa;

- YMEHHUE yNpaBIsATh CBOEH MO3HABATEIBLHOM EATEIHHOCTHIO.



Memanpedmemusimu pe3yinbmamamu U3yI€HNs XUMAN SBISTFOTCS:

BJIQJICHUE YHHUBEPCAIHLHBIMA €CTECTBCHHOHAYYHBIMH CIIOCO0aMU ACSTEIhHOCTH: HaONIOJCHUE, W3MEPEHUE,
SKCIIEPUMEHT, Yy4eOHOE HCCIIe/IOBaHNEe; IPUMEHEHHWE OCHOBHBIX METOJOB IIO3HAHUS (CHCTEMHO-
WH(GOPMAITMOHHBIA ~ aHAJM3, MOJIENUPOBAHNE) I W3YYCHHS Pa3IUYHBIX CTOPOH  OKPY’KaIoIIeH
JIEHCTBUTEIHHOCTH;

UCIIOJb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JICATEIBHOCTH IO PEUICHHIO TMPOOJIeM ¥ OCHOBHBIX
MHTEIUIEKTYaJ bHBIX ONeparuii: (popMynHpoBaHHWE TWIIOTE3, aHAIM3 W CHHTE3, CpaBHEHHE, OOOOIIeHWE,
CHUCTEMATHU3AalINsI, BBISIBIICHUE IPUUUHHO-CIICACTBEHHBIX CBS3CH, MOMCK aHAJIOTOB;

YMCHHE TCHEPUPOBATh HJICH U ONPEACIATH CPEICTBA, HEOOXOIUMBIC JJI UX PeaTU3allii;

YMEHHE OIPeNeysTh el U 33/1a4 JesITeTbHOCTH, BRIONPATh CPEICTBA PealM3alliil e ¥ IPUMEHSITh X Ha
MIPaKTHKE;

WCTIOJIb30BAHUE PA3JIMYHBIX WMCTOYHUKOB JUISA TOJIYYCHUS XUMHUecKod wuH(opmanuu. Ilpeomemuvimu
pe3yivmamamu A3yUeHUsS] XUMUH SBIISIOTCS:

. B nosunasamenvnoii cghepe:

OBJAJICHHE IIOHATUHHBIM  aNllApaTOM M  CHMBOJUYECKUM  S3BIKOM  XMMHM; I[I€pPBOHAYaJIbHbIE
CUCTEMAaTU3UPOBAHHBIC IPEACTABICHUS O BELIECTBAX, X PAKTUUECKOM IIPUMEHECHNY;

OIBIT HAOJIOACHUS U OIMCAHUS W3YyYCHHBIX KJIACCOB HEOPTaHWYECKUX COEIMHEHHUH, MPOCTBIX M CIOMXKHBIX
BEIIECTB, JEMOHCTPUPYEMBIX M CaMOCTOATENBHO MPOBOJUMBIX 3KCIEPUMEHTOB, a TAKKE XHUMHUYECKUX
peakiuii, IpOTeKaeMbIX B IIPUPOJIE U B OBITY, UCTIONB3YS TSl 3TOTO €CTECTBEHHBIN (PYCCKUH, pOTHOMN) SI3BIK
U S3BIK XMMUH;

YMEHHE Kiaccu(UIMPOBaTh H3y4YCHHBIE OOBEKTHl M SIBJICHUS, JE€NaTh BHIBOABI U YMO3AKIIOUEHUS U3
HAOJIONCHUH, W3YyYCHHBIX XHMHUYECKHUX 3aKOHOMEPHOCTEW, NPOTHO3MPOBATh CBOWCTBA HEU3YUEHHBIX
BEILECTB 10 aHAJIOTMU CO CBOMCTBAMH U3yYCHHBIX;

YMEHHE MOJEINPOBATh CTPOCHHE aTOMOB U MPOCTEHIINX MOJIEKYJT,

YMEHHUE CTPYKTYPHUPOBaTh HM3YYEHHBIH MaTepual M XUMHUYECKYyI0 HH(OpMAIHMIO, TONYYEHHYIO H3 JIPYyTruX
HCTOYHMKOB.

B yennocmuo-opuenmayuonnoii cpepe:

YMEHHE aHaJIN3UPOBATh M OIEHUBATH TOCIEICTBHS ISl OKPYXKAIOIIEH cpeapl OBITOBOM M MPOW3BOJICTBEHHON
JeSATEeIFHOCTU YEeJIOBEKA, CBSI3aHHOM ¢ mepepaboTKOI BEIIECTB.

B mpyoosoii cghepe:

YMCHHEC IJIaHUPOBATh U IPOBOAWUTH XUMHYECKUHN OKCIICPHUMCHT.

B cgpepe 6ezonacnocmu scusnedesmenvrocmu:

OBIIQJICHUE OCHOBAMH XHMHUYECKOH T'PaMOTHOCTH: CIIOCOOHOCTh aHAM3UPOBATH M OOBEKTUBHO OICHUBATDH
KM3HCHHBIC CHTYalliW, CBSI3aHHBIC C XHMHEW, HaBBIKAMH O€30IacHOr0 OOpalleHHs C BEIECTBAMH,
HCIOJIb3YEMBIMU B HOBCGHHGBHOﬁ JKM3HU; UCIIOJIB30BATh BEIIECTBA B COOTBECTCTBUHM C UX MPECAHASHAUCHUEM
u CBOﬁCTBaMH, OIMMCAHHBIMH B MHCTPYKIHWHU 110 MIPUMCHCHHUIO,

YMEHHE OKa3bIBaTh MEPBYIO TIOMOIIb IIPH OTPABJICHUSX, 0KOTax M IPYTrUX TPaBMax, CBS3aHHBIX C BEIECTBAMU
1 1abopaTOPHBIM 000PY/IOBaHUEM.

BbinyckHUK HAY4YHTCS:

XapaKTepr30BaTh OCHOBHBIC METO/IbI TIO3HAHUS: HAOIIOACHUE, U3MEPEHHE, SKCIICPUMEHT;

OIKCHIBATh CBOMCTBA TBEP/BIX, XKUIKHX, T'a3000pa3HbIX BEIIECTB, BBIACIAA UX CYIICCTBEHHbIC MPU3HAKY;
pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHSITHHA «aTOM», «MOJIEKYJIa», «XUMHUYECKUHA DIEMEHT»,
«IIPOCTOE BEUIECTBOY, «CIOKHOE BEIIECTBOY, «BAJIEHTHOCTHY, «XUMUYECKAs PEaKIIMs», UCTIOIb3Ys 3HAKOBYIO
CUCTEMY XUMUH;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOM
TEOpUH;

pa3nuyYaTh XUMUYECKHE U (PU3NIECKUE SIBICHIS,

Ha3bIBaTh XUMHUYIECKUE DIIEMEHTEHI;

OTIPEEIISATh COCTAB BEIIECTB 10 MX (GopMyIaMm;

OTIPEIETISATH BAJICHTHOCTH aTOMa AJIEMEHTA B COeIMHEHHSIX;

OTIPEAETISAThH TUl XUMUYECKUX PEaKIIHiA;

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUA XUMHYECKIX PEAKITHIA;

BBISIBIISITh TPHU3HAKH, CBUACTEIBCTBYIOUINE O IPOTEKAHWH XUMHYECKON peakIuy TpH BBHIOJIHEHUH
XUMHYECKOTO OTBITA;

COCTaBIATH (HOPMYITBI OUHAPHBIX COENHEHHUN;

COCTaBJIATh YPABHCHUSI XUMUYECKHUX PEaKIIUH;

coOJI0IaTh TIpaBmiia 0€30MacHOi paboThI IPU MPOBEACHUH OIIBITOB;

TIOJIb30BAaThCS JIA0OPATOPHBIM 000PYAOBAHUEM H MTOCYI0H;

BBIYHCIISITH OTHOCUTENHHYIO MOJIEKYISIPHYIO W MOJISIPHYIO MacChl BEIIECTB;

BBIYHCIISATh MaCCOBYIO JOJTH0 XUMUYECKOTO 3JIEMEHTa 10 (hOpMYJie COSIMHEHUS;

BBIYHCISTh KOJMYECTBO, O0OBEM HIIM MacCy BeIIecTBa IO KOIWYECTBY, 00bEMy, Macce pearcHTOB WJIH
MIPOJYKTOB PEAKIIHH;



XapaKTepu30BaTh (pU3ndecKre U XMMUYECKUE CBOMCTBA IPOCTHIX BEIECTB: KUCIOPOIa U BOLOPOa;
[I0JIy4aTh, COOMPATh KUCIOPOJ U BOLOPOL;

pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KHCIOPO, BOAOPO;

pacKpeIBaTh CMBICH 3aKOHA ABOTaJIpo;

PacKphIBaTh CMBICT MMOHATHH «TEIIOBOH 3((EKT peakuuny, «MOJSPHBIA 00beM»;

XapakTepu30BaTh (hpr3ndecKkre 1 XMMUYECKUE CBOMCTBA BOABI,

PacKpbIBaTh CMBICII IOHATHUS «PacTBOP»;

BBIYHUCIISATH MAaCCOBYIO JOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEEIEHHON MacCOBOM J10JIeil paCTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

XapaKTepu30BaTh (HU3MUECKHE U XMUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILIECTB:
OKCHJIOB, KHCIIOT, OCHOBaHMH, COJIell;

OTpeAETATh NPUHAJIEKHOCTD BEIIECTB K ONPENEICHHOMY KiacCcy COeAMHEHU;

COCTaBIATH (YOPMYJIBI HEOPIaHUUECKUX COCANHEHUH U3YUYEeHHBIX KIIacCOB;

MIPOBOJUTH OIBITHI, I[OATBEPXKIAIOIINE XHMHYECKHE CBOMCTBA H3YyUYCHHBIX KJIAcCOB HEOPraHUYECKUX
BELIECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCJIOT U LIEN0YEH M0 U3MEHEHUIO OKPACKU MHINKATOPA;
XapaKTepU30BaTh B3aMMOCBA3b MEXY KIacCaMH HEOPIraHWYECKUX COCIMHEHUI;

packpbiBaTh cMbich [lepuogunueckoro 3akona .M. Menaeneesa;

OOBSACHATH PUINIECKHUN CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEpPa XUMHUYIECKOT'O AJIIEMEHTa, HOMEPOB TPYIIITHI
u nepuoja B nepuogudeckout cucreme J1.11. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHsI CTPOCHHUS aTOMOB, CBOICTB 3JEMEHTOB B NpeAeiax MalbIX
IIEPUOAO0B U IIaBHBIX HOATPYIIIL,

XapaKTepU30BaTh XMMUYECKUE 3JIEMEHTHl (OT BOXOpOJa A0 KajblMs) HAa OCHOBE HX IIOJNIOKEHHS B
nepuoanueckoit cucreme .M. MeHeneeBa 1 0COOCHHOCTEH CTPOCHHUSI UX aTOMOB;

COCTABJISITh CXEMbI CTPOCHHSI aTOMOB TIepBbIX 20 351eMeHTOB nepuoanueckoit cucrteMsl .M. Menneneesa;
PacKpBIBATh CMBICT ITOHATHH: «XMMUYECKas CBS3bY, «3NEKTPOOTPULATEILHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTD (DU3NYECKUX CBOWCTB BELIECTB OT TUIA KPUCTALIIMYECKON PEILIETKH;
OTIPENEIIATh BUJ XUMUYECKOM CBSA3M B HEOPIraHUUECKUX COCANHEHHUSX;

n300paXkaTb CXEMBbl CTPOCHHUSI MOJIEKYJI BEILIECTB, 00pa30BaHHBIX Pa3HBIMHU BUAMU XUMHUYECKHUX CBA3EH;
pPacKpeIBaTh CMBICT TOHATHH  «HOH», «KAaTHOH», «AHHOH», «JJIEKTPOJHUTBD», «HEIIEKTPOIUTHDY,
«QIIEKTPOJINTHYECKAs]  JTUCCOLMALIUS»,  «OKHUCIMTENb», «CTENEeHb OKHCIECHUS»  «BOCCTAaHOBUTEIbY,
«OKHCJICHHE», «BOCCTAHOBJICHHEY;

OTIpEeICIIATH CTENEHb OKUCICHHS aTOMa 3JIEMEHTA B COETUHEHNH;

PacKpbIBaTh CMBICI TEOPHUH JIEKTPOIUTHIECKON AUCCOLHALINMY;

COCTaBJISITh YPABHEHHUS SJIEKTPOIUTUUECKON AUCCOLUUALINY KHCIIOT, [IeJI04eH, Coel;

O0BSICHATH CYITHOCTH MIPOLIECCa SNEKTPOIIMTHUECKON TUCCOLMALINY U PEaKIMi HOHHOTO 0OMeHa;

COCTaBJISITh MOJIHBIE U COKPALEHHBIE HOHHBIE YPAaBHEHUS pEaKMi OOMEHa;

OIIpeIeIATh BO3MOKHOCTD IPOTEKaHUs peakuuii HOHHOTO 0OMeHa;

IMPOBOJUTH pCaKIU, TOATBEPKAAOIIUEC Ka4eCTBEHHBIN COCTaB Pa3IMYHbIX BEUICCTB,

OTIpEeEIATh OKUCIUTETh U BOCCTAHOBHUTEII;

COCTAaBJIATh YPaBHCHUSA OKUCINUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

Ha3bIBATH q)aKTOpBI, BJIMAIOIINE HA CKOPOCTh XUMHUYECKOUN peaKkunu,

KHaCCI/I(bI/IIII/IpOBaTB XUMHUYCCKHUE pC€aKINU 110 PA3JIMYHBIM IIPU3HAKaM,

XapaKTepH30BaTh B3aMMOCBSI3b MEX/Iy COCTABOM, CTPOEHHEM U CBOMCTBAMH HEMETAJIIOB;

MIPOBONTH OIBITHI MO TOTYYECHUIO, COOMPAHUIO U U3YUEHHIO XMMHUYECKUX CBOMCTB Ta3000pa3HBIX BEIIECTB:
YTJIEKHUCIIOT0 ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIIIEKUCIIBIA I'a3 U aMMHAK;

XapaKTepH30BaTh B3aMMOCBS3b MEX/y COCTABOM, CTPOEHUEM H CBOMCTBAMH METAILIOB;

Ha3bIBaTh OPTaHMYECKHE BelIecTBA MO WX (QOpMylie: MeTaH, 3TaH, STHIEH, METAaHOI, 3TaHOJ, TIIUICPHH,
YKCYCHasl KHCJIOTa, aMUHOYKCYCHasl KUCJI0Ta, CTEapUHOBAsI KMCIIOTa, OJIEMHOBAs KUCIIOTA, TIII0K03a;
OILICHMBATh BIMSHHE XUMUYECKOTO 3arpA3HEHNS OKPYKAIOIIEH Cpeibl Ha OPTraHU3M YEJIOBEKa;

rpaMOTHO 00paIaThCs C BEUIECTBAMH B IOBCEIHEBHOMN KU3HU

OIpeACIATE BO3MOXHOCTE NPOTCKAHUA peaKnHﬁ HCEKOTOPKBIX HpeJICTaBHTeHeﬁ OPraHUu4YeCKuX BCEHICCTB C
KHUCJIOPOZOM, BOJOPOAOM, METalJIaMH, OCHOBAaHUSMU, FaJIOT€HAMHU.

BI)IHyCKHHK MOJIYYUT BO3SMOKHOCTDb HAYYHUTHCSH .

BBIAIBUT'AaTb U MPOBCPATH 3KCIICPUMCHTAJIBHO THUIIOTEC3BI O XUMHUYCCKUX CBOICTBax B€IOICCTB HAa OCHOBC HUX
COCTaBa MU CTPOCHU:A, HX CIIOCOOHOCTHU BCTYNAaTb B XHUMHUYCCKUC PCAKIUH, O XAPAKTCPEC U IMPOAYKTaAX
Pa3IINYHBIX XUMHUYCCKUX pCaKI_II/If/JI;

XapaKTCprU30BaTh BCIICCTBA IO COCTAaBY, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIUBAThL NPUINHHOCJICACTBCHHBIC
CBsA3U MCXKAY JaHHBIMU XapaKTCPUCTUKAMM BEIICCTBA,

COCTAaBJIATH MOJICKYJIAPHBIC U IOJTHBIC NOHHBIC YPaBHCHUS 110 COKpallCHHBIM HOHHBIM YPaBHCHUAM,
IIPOrHO3UPOBAThH CIIOCOOHOCTh BEHICCTBA IPOABIIATE OKHUCIWUTCIBHBIC WJIIM BOCCTAHOBUTCIIBHBIC CBOMCTBA C



YYETOM CTENCHEH OKUCIICHHSI DIIEMEHTOB, BXOISIINX B €r0 COCTaB;

- COCTaBIATH YpaBHEHHS pEaKIMi, COOTBETCTBYIOIIMX ITOCIIEIOBATEIBHOCTH MPEBPAIICHUIT HEOPTraHUIeCKUX
BEIIECTB Pa3INIHbIX KJIACCOB;

- BBIJBHTATh U MPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3bI O pe3yNbTaTaxX BO3ICHCTBUS pa3IYHbIX (DAKTOPOB HA
M3MEHEHUE CKOPOCTH XUMHYECKOHN peaKIlny;

- HWCIOJB30BaTh MPUOOPETEHHBIE 3HAHMS JUISl SKOJIOTUYECKU IPAMOTHOTO TIOBEJICHUSI B OKPYXKaroIel cpe/e;

- WCIOJb30BaTh MNPUOOPETECHHBIC KIFOYCBBIE KOMIICTECHI[MM TIPU BBIIOJHEHUM TIPOCKTOB W y4eOHO-
HCCIIEIOBATENBCKUX 33/1a4 110 H3YYCHHIO CBOMCTB, CITOCOOOB MONYYCHHUS M PACTIO3HABAHHUS BEIIICCTB;

- 00OBEKTUBHO OIICHUBATh MHPOPMAIIHIO O BEIIECTBAX U XUMUYECKHX TIPOIIeCCax;

- KPUTHYECKH OTHOCHTBHCS K TICEBJIOHAyYHOUW HH(OpMAaIMK, HEAOOPOCOBECTHOH pekiaMe B CpelcTBax
MaccoBOH HHPOPMAIINH;

- OCO3HaBaTh 3HAYCHUE TCOPETUYCCKUX 3HAHUH 10 XUMHH IS TPAKTHUECKON JCATSILHOCTH YEIOBEKA;

- CO37aBaTh MOJICIIH U CXEMBI JJIsl PEIICHHsI y4eOHBIX U TIO3HABATEIBHBIX 32131,

- MOHMMAaTh HEOOXOJUMOCTH COOJIIOJICHUS TMPEIIMUCAHUMA, TPEAIaracMblXx B HHCTPYKIHUSAX MO HCIIOIH30BAHUIO
JICKapCTB, CPEJACTB OBITOBOM XMMHUU U JIP.

Conepxanue yueOHOro nmpeamera « XumMush)

8 kuace.

Pa3nen 1. OcHOBHBIE NOHATHA XUMHUH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX MpeICTaBJIeHN )

[Ipeamet xumun. XUMHsI KaK 4aCcTh €CTECTBO3HAaHU. BellecTBa 1 ux cBoiicTBa. UHCTHIE BEIECTBA U CMECH.
MeTtonpl TO3HaHHMS B XWMHHW: HaOmofeHwe, skcrnepuMmeHT. llpuembr Oe3omacHo paboTel C 000pYyZAOBaHUEM H
BeniecTBaMu. CTpoeHHE MIIIaMEHU.

Uucteie BemiecTBa W cMmecd. CrocoObl OYHMCTKH BEIIECTB: OTCTaWBaHUE, (DMIBTPOBAHWE, BBHIIAPHBAHUE,
KpUCTAIUTH3AIWS, AUCTALIAIUA. ODU3N4YecKkrne W XUMHYECKHE SBICHHA. XHUMHYecKue peaknuu. llpu3Haku
XUMHUYECKUX PeaKkIUil U ycIO0BUA BOZHUKHOBEHUSI U TEUEHUS XUMUYECKUX PEaKIIHH.

ATOMBI, MOJIEKYJIBI U HOHBL. BeliecTBa MOJIEKyJIIpHOTO U HEMOJIEKYJIIPHOTO cTpoeHus. Kpucrammuieckue u
amop¢HbIe BemecTBa. Kpucramndeckne pemieTKH: WOHHAsA, aTOMHas W MolleKyispHas. [IpocTele W ciiokHBIC
BellecTBa. XMMUYECKUM 31eMeHT. MeTamuibl U HeMmeTauibl. ATOMHas eIuHHUIa Macchl. OTHOCHUTENbHAs aTOMHas
Macca. SI3BIK XMMHUHU. 3HAKM XUMHYECKHMX OJJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA. XHMMHUYECKHE
¢opmynel. OTHOCHTENBbHAas MOJICKYIsipHass Macca. KadecTBEeHHBIH W KOJNMYECTBEHHBIH COCTAaB BEIECTBA.
Breruncnenwnst mo xummudeckuM dopmynam. MaccoBast 0151 XHMHUYECKOTO 3JIEMEHTA B CIIO)KHOM BEIIECTBE.

BaneHTHOCTh XMMUYecKuX dyieMeHToB. OmpeselcHue BaJCHTHOCTH JJIEMEHTOB 1O QopMysiaM OWHapHBIX
coeauHeHnid. CocTaBleHHE XUMHUYECKHX (POpMyJT OMHAPHBIX COSMHEHHUN TI0 BaJICHTHOCTH.

ATOMHO - MOJEKYJSIpHOE Y4YeHHe. 3aKOH COXpaHEeHHs Macchl BemlecTB. JKu3Hb W gestensHOocTh M.B.
JlomonocoBa. Xumuueckue ypaBHeHUs. THUIIBI XUMUYECKUX PEAKIIMM.

Kucnopon. Haxoxaenne B npupoxe. [lomydenue kucinopopa B JabopaTOpUd M TPOMBIIUICHHOCTH.
dusndeckne M XUMHYECKHE cBoicTBa kuciopoga. I'openme. Oxcupapl. Ilpumenenune kucnmopona. Kpyrosopor
Kucioposa B npupoze. O30H, amioTponus kuciaopoja. Bo3ayx u ero cocrtas. 3ammra aTMOC(HEPHOTO BO3IyXa OT
3arpsI3HEHU.

Bopmopon. Haxoxnenue B mnpupone. [lomydenume Bomopona B 1abopaTopud M MPOMBILIJICHHOCTH.
dusnyeckre 1 XMMUYECKUE CBOMCTBa Boaopona. Bogopoxa - BoccraHOBUTENB. Mepbl 6€30macHOCTH MpH padboTe ¢
BogopoaoM. IIpumenenne Bogopoaa.

Bopa. Metonbl omnpeneneHus cocTtaBa BOJbI - aHaIM3 M cuHTE3. Du3nyeckue cBOMCTBAa BOJbl. Boaa B
NPUPOAE M CHOCOOBI €€ OYHMCTKU. Aspauus BoAbl. XUMHUYecKue CBOHCTBa Boxbl. [IlpumeHenue Boasl. Boma -
pacTtBOpHTEns. PacTBOpHMOCTE BeliecTB B Bojie. MaccoBasi 10JIs1 paCTBOPEHHOTO BEIIECTRA.

KonmuectBennsie oTHomeHus B xumun. KonmuecTBo BemecTBa. Monb. MomnspHast Macca. 3akoH ABOTapo.
ModsipHblii 00beM Ta3oB. OTHOCHTENbHAs IUIOTHOCTh Ta3oB. OObeMHBIE OTHOIICHHS Ta30B NPH XUMHUYECKUX
peakuusx.

Baxneiiimme kiaccel HeOpraHWUYecKuMX coeauHeHnd. OKcuapl: cocTaB, kimaccudukanus. OCHOBHbIE H
KHCIIOTHBIE oKcuabl. HoMeHknaTtypa okcuaoB. @U3HMYecCKHe U XUMHUYECKHE CBOWCTBA, MOIYYEHHE U NMPHMEHEHUE
OKCH/JIOB.

Tuppoxcunel. Knaccugukanus runpokcunoB. Ocaoanus. Cocras. [llenoun 1 HepacTBOpUMBIE OCHOBAHUSI.
Homenknarypa. ®dusnueckue U XHMHUYECKHE CBOMCTBa OCHOBaHMH. Peaknuga HeuTpanmuzauuu. I[lomydeHue u
MpPUMEHEHNE OCHOBaHUN. AM(OTEPHBIE OKCUABI U TUAPOKCUIBIL.

Kucnorel. Cocra. Knaccudukanms. Homenkiaarypa. duszmueckue M XHMHUYECKHE CBOKMCTBAa KHCIIOT.
BriTeCHUTENBHBIN PsiJl METAJLIOB.

Comu. CocraB. Knaccudukanus. Homenknatypa. ®@usuueckue cBoiicTBa coinieil. PacTBopuMocTs comeil B
Bojie. XUMHUECKUe CBoCTBa coneit. CriocoOb! momydenus coneil. [IpuMmenenue coet.

I'emeTndeckas cBsI3b MKy OCHOBHBIMHU KJIacCaMU HEOPTaHUYECKUX COEAMHEHUH.

JdemoncTpanmuun. O3HaKOMJICHHE ¢ 00pa3liaMy IPOCTHIX M CIOKHBIX BemecTB. CIToCOOBI OYHCTKH BEIIECTB:
KPUCTAIUTH3AINS, JUCTUIUIAINS, XpomaTorpadus. OnbITH, MOATBEP)KIAIOIINE 3aKOH COXPaHEHHS MacChl BEUIECTB.



IlonydyeHue u cobupaHue KHCIOpPOAa METOJOM BBITECHEHHMs Bo3ayXxa M Boxbl. OrmpeneneHue cocTaBa
Bo3ayxa. Komnexnus HedTH, KAMEHHOTO YISl ¥ IPOJYKTOB UX MEPEPaOOTKH.

ITony4yeHnue Bogopona B annapate Kuma, npoBepka BofopoJa Ha YHCTOTY, FOPEHHE BOIOPOAA, COOMpaHHe
BOZIOPOJa METOZIOM BBITECHEHHUS BO3/lyXa U BOJBI.

Amnanu3 Boasl. CUHTE3 BOJBI.
3HaKOMCTBO ¢ 0Opa3laMu OKCHJIOB, KUCIIOT, OCHOBaHUW U cosield. HedTpanu3zarus ménoyn KUCIOTON B
MPUCYTCTBUU UHIUKATOPA.

JlaGopaTopHble onbIThl. PaccMOTpeHne BelecTB ¢ pa3iuuHbIMU (DU3NUYECKUMH CBOMcTBaMu. Pa3nenenue
cMecd ¢ TmoMmoulplo MarauTa. [IpuMepbl (QU3MUECKMX W XUMHUYECKHX SIBICHHH. Peakuuu, WLTIOCTpHpYIOLIHE
OCHOBHBIC NPH3HAKH XapaKTepHBIX peakuuu. Pasnoxkenune ocHoBHoro kapbonara memu (l1). Peakius 3amenieHus
MEJH JKEIEe30M.

O3HakoMIIeHHEe ¢ 00pa3aMu OKCUAOB.

Bzaunmoeiictue Bomopoma ¢ okcumom memu (l1).

OmnbIThI, MOATBEP)KJAIOIINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUII.

I[IpakTH4eckue padoThI
- [IpaBuna TexHWKH 0E30MACHOCTH TMpH padoTe B XMMHUYecKoM Kabwmuere. O3HaKOMIIeHHE ¢ JTabopaTOpHBIM

0o0opymoBaHUEM.
- OuucTKa 3arpsi3HEHHON TOBAPEHHOM COJIU.
- Ilony4yenue 1 cBOMCTBA KUCIOPOAA
- [Tony4yenue Bogopoaa v U3y4EHUE Ero CBOMCTB.
- [IpuroroBneHue pacTBOPOB COJIEH € ONPEACIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA.
- Pemenne sxcrieprMeHTaNbHBIX 33/1a4 110 TeMe «OCHOBHBIE KIacChl HEOPTraHUYECKUX COCTUHEHUIT.

PacyerHsbie 3agaum:

BrruncieHre 0THOCUTEIBHON MOJICKYJISIPHON Macchl BelecTBa 1o (opMylie. BrraucieHue MaccoBoi
JIOTU DJIEMEHTa B XUMHUYECKOM COCIMHEHUH. Y CTAaHOBIIEHHE MPOCTEHIIeH (opMyiIsl BEMIecTBa IO MaCCOBBIM
JIOJISIM DIIEMEHTOB.

Haxoxnenrne mMaccoBOil 107U pacTBOPEHHOTO BEIIECTBA B PacTBOpE. BbIUMCIEHHME MacChl pacTBOPEHHOIO
BEIIECTBA U BOJIBI JUISI IPUTOTOBJICHUS PACTBOPA OIIPEIeIEHHON KOHIIEHTPAIUH.

OOBEMHBIE OTHONICHUS Ta30B P XUMAYECKUX PEAKIIHAX.

Brruucnenus mo XMMUYECKUM YpaBHEHHUSM MAacchl, 00bEMa W KOJMYECTBA BEIIECTBA OJTHOTO M3 MPOAYKTOB
peakiuy Mo Macce WCXOJHOTO BEIIeCTBa, O0BEMY WIIM KOJMYECTBY BEIIECTBA, COACPIKAILIETO OINpPENEIEHHYIO JOJI0
puMecei.

Pasnen 2. Ilepuoamyeckuii 3aKoH M NepUOAMYECKAS CHCTeMa XMMH4YeCKUX 3JjemeHToB JI.W.
MenneaeeBa. CTpoeHue aToma.

[lepBble TOMBITKY KJIACCU(PUKAIUN XUMHUYECKUX DJIEeMEeHTOB. [IOHATHE O TpyIIax CXOTHBIX 3JIEMEHTOB.
EcTtecTBeHHBIE ceMelCTBa IIETOYHBIX METAUIOB M TaJOTeHOB. biaropomHeie raspl. llepumomuveckwii 3aKoH
.M. Menneneesa. [lepnoandeckas cucrema Kak €CTECTBEHHO - HAYyYHOE KiIaCCH(UKAIMSI XUMHYECKHX 3JICMEHTOB.
Tabnuunas Qopma MpeACTaBICHUS  KIAaCCH(PHUKAIMM  XUMHUYECKHX dJieMeHTOB. CTpyKTypa  TaOJuIlbI
«Ilepnonuueckas cucrema xuMuueckux 3iemeHToB .M. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmsl,
neproabl. OU3NYECKUI CMBICT TOPSIKOBOTO 3JI€MEHTa, HOMepa IepHoja, HoMepa Tpynmbl (s 3JeMeHTOB A-
TPyTII).

CrpoeHue aroma: SAPO M ANIEKTpOHHas o0ojouka. CocTaB aTOMHBIX sJep: NPOTOHBI W HEUTPOHBI.
W3zoTonsl. 3apsg aTOMHOTO siipa, MacCoBOE YMCIIO, OTHOCUTENbHas aroMHasi Macca. CoBpemMeHHast GopMyIUpOBKa
MOHATHUS «XUMHYECKUHN DIIEMEHT.

OnexkTpoHHast 000JI04YKa aTOMa: MOHATHE 00 YHEPreTHIECKOM YPOBHE (SJIEKTPOHHOM CJIOE), €r0 EMKOCTH.
3aroNHEeHNne OJIIEKTPOHHBIX CIIOEB y AaTOMOB DJJIEMEHTOB TIIEPBOTO - TPEThero mnepuooB. CoBpeMeHHas
(hopMyTHpOBKa IEPHOAMYECKOTO 3aKOHA.

3HaueHne mepuogudeckoro 3akoHa. Hayunele poctmwkenuss .M. MenneneeBa: wuchpaBieHue
OTHOCUTENIBHBIX AaTOMHBIX MaceC, IpeAcKa3aHUEe CYLIECTBOBAHUS HEOTKPBITHIX JJIEMEHTOB, IEPECTaHOBKH
XHMHUYECKUX AJIEMEHTOB B Nepuoinueckoit cucreme. XKusup u gesrenpsHocts .M. Menneneena.

JdemoHcTpanuu:

Odusnyeckre CBOMCTBA MIENOYHBIX METAJUIOB. B3anMozelicTBie OKCHIOB HAaTpus, Maraus, ocdopa, cepsl
C BOJOH, HCCIEIOBaHME CBOMCTB IOJIYYEHHBIX MpPOAYKTOB. BzanMonelicTBHE HAaTpusi M KalHud C BOJAOH.
®dusnveckrie CBOMCTBA rajloreHOB. B3anMoelicTBre almoOMUHUS C XJIOPOM, OPOMOM U HO10M.

CTpOCHl/Ie BelIeCTBA.

SHCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. OCHOBHBIC BUJbl XUMHUYECKON CBSI3U: KOBaJICHTHAs
HCIIOJIApHAsA, KOBAJICHTHAA MOJIApHAA, WOHHAA. BajneHTHOCTE 3JIEMEHTOB B CBETE 3HeKTp0HHOI>’I TCOpUU. CreneHb
OKHCJICHUA. HpaBHna OIpeACJICHUA CTEIICHEH OKHCIICHUS YJICMEHTOB.



JdemoHcTpanuu:
ComnocrasieHne (U3UKO-XUMUIECKIX CBOMCTB COCTUHCHUN C KOBAJICHTHBIMU M HOHHBIMH CBSI3SIMH.

9 kaacca

Paznen 1. MHOroo6Opasue XUMHUIECKHUX PEaKITHIA

Knaccudpukanms XMMUYECKUX peaklyid: peakluy COSAUHEHHS, Pa3JIoKEeHHs, 3aMelieHns, oomena. OKUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENb, BOCCTAHOBUTENb, IPOLECCHl OKHUCIEHUS U BOCCTAHOBJICHMS.
CocraBneHue ypaBHEHUI OKUCIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKLIUI ¢ IOMOLIBIO METOAA HJIEKTPOHHOTO OanaHca.
TennoBbie 3PEKTh XUMUYECKUX PEAKLUH. DK30TepMUUYECKHE U SHAOTEPMUUIECKIE PEaKLHH.

Tepmoxumudeckue ypaBHeHUs. Pacu€Tsl M0 TEpMOXUMHUECKUM yPaBHEHUSIM.

CKOpOCTh XUMHUYECKHUX peaknuid. DakTopbl, BIUMIOMIAEC HAa CKOPOCTh XMMHYECKHX peakiuii. [lepBoHawyambHOE
MIPEICTaBICHNE O KaTalu3e.

O6partumble peakuuu. [loHATHE 0 XUMUYECKOM PaBHOBECHHU.

XUMUYECKHE pEeakIUH B BOJHBIX pacTBOpax. OJEKTPOJUTHI U HENeKTpoiuThl. MoHbl. KaTHOHBI M aHMOHBI.
I'uppaTtHas Teopus

pPacTBOpPOB. DNEKTPONIUTHYECKAS JUCCONUAINS KUCIIOT, OCHOBAaHHM U coleil. Ciia0ble U CHITbHBIE AIEKTPOIUTHL.
CreleHn QUCCOIMAIIAH.

Peakumu noHHOTO OOMEHA. Y CIIOBHS T€YEHHUS PEaKIIU HOHHOTO

oOMeHa 10 KOHLA. XMMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCITUHEHUI B CBETE MPeACTaBICHUN
00 DJIEKTPONUTHYECKONH UCCOLMAIMA M OKHUCIUTEIbHO-BOCCTAHOBHTENLHBIX peakuusx. [loHsTre o rumponuse
conen.

JdemoHncTpauum:

IIpuMmepsl 3K30- M 3HIOTEPMHUYECKHMX peakuMi. B3aumoneicTBHe LIUHKA C COJNSHOM M YKCYCHOM KHUCIIOTOM.
B3aumoneiicTBUe rpaHyIMPOBAHHOTO IMHKA U LIMHKOBOM MBUIM C COJISTHOM KHUCIIOTOM. B3auMopelicTBue okcuia Menu
(1) ¢ cepHOIi KHCTOTO# pa3HON KOHIIEHTPAIMH TP PA3HBIX TEMIIEPATYpPax.

I'openue yris B KOHLUEHTPUPOBAHHOM a30THOM Kucnore. ['opeHue cepsl B paciuiaBileHHOU cenutpe. McnblTanue
PacTBOPOB BEUIECTB Ha 3JIEKTPUUYECKYIO MPOBOAUMOCTb. [IBI)KEHNE HOHOB B IIEKTPHYECKOM TOJIE.

IIpakTHyeckue padoThI:

W3ydeHne BNUAHUS yCIOBUH MIPOBEIECHNSI XUMUUECKOM pEakIi Ha €€ CKOPOCTb.

Pemenne sxcneprMeHTaNBHBIX 33/1a4 110 TeMe «CBOWCTBA KUCIIOT, COJIEH M OCHOBAaHHUI Kak 3JIEKTPOIUTOBY
JlaGopaTopHble onbIThI: Peakinyn oOMeHa MeXly pacTBOPaMHU 3JIEKTPOIUTOB

PacuyerHble 3agaun: BerarcineHus o TEpPMOXUMHYECKUM YPABHEHUSAM PEAKIMH.

Pa3nen 2. Muoroo0pasue BeIecTs

Hemerannsl. ['anorenst. IlonoxeHne B MepHOANYECKOW CHCTEME XHMHUYECKHX 3JIEMEHTOB, CTPOCHHE HX aTOMOB.
Haxoxnenue

B npupoje. Puzndyeckue U XUMUIECKHE CBOMCTBA FaJIOT€HOB.

CpaBHHUTENbHAS XapaKTepUCTHKa rajsoreHoB. [lodmydeHrne M mNpuUMeHeHHe TranoreHoB. Xiop. Pusndeckue u
XUMHUYECKUE CBOMCTBa xJjopa. IIpumenenue xmopa. Xnoposopopoa. dusnueckue cpoiicta. Ilonyduenne. ConsiHas
KucioTa u e€ conu. KauecTBeHHast peakuus Ha XJIOpUA-UOHBL. Pacro3HaBanue Xnopuaos, OpOMHUIOB, HOJHUIIOB.
Kucnopon u cepa. Ilonoxenne B meproandecKoi CHCTEME XHMHYECKHX 3JEMEHTOB, CTpoeHHe mx aToMoB. Cepa.
AJoTponus cephl.

dusndeckne u xumudeckne ceoiictsa. Haxoxxnenne B npupoze. [Ipumenenue cepsl. CepoBoIOpOI.
CepoBoaopoaHast KHCIOTa U €€ COJTH.

Kauecrsennas peakiust Ha cynbGua-noHsl. Okenp cepri(['Y). duzndeckue u xuMuieckue cBoiictea. [Ipumenenue.
Cepnucras KHCIOTa U

e€ conmu. KauecTBennas peakuus Ha cyiabpur-uoHsl. Oxcua cepei( VD).

CepHas kucnora. XMMHYECKHE CBONCTBA pa30aBlieHHOW U KOHIICHTPUPOBAHHOM cepHOW KUcIoThl. KauecTBeHHas
peaknus Ha Cyiab(paTuoHbl. XUMUYECKUE PEAKIINH, JeKaIe B OCHOBE MOIY4YEHHsI CEPHON KUCIIOTHI B
MIPOMBIIUIEHHOCTH. [IprMeHeHne cepHOil KUCIIOTHI.

A3sot u pocdop. [TonoxeHne B mepHOANIECKOI CHCTEME XUMUYECKHUX JIEMEHTOB, CTPOCHHUE UX aTOMOB. A30T,
¢bu3nyeckue 1 XUMHUYECKHE CBONUCTBA, IIOJIy4yeHe U npuMeHeHne. KpyroBopor a3ora B mpupoae. AMMUaK.
dusndeckre 1 XUMUYECKHE CBOMCTBA aMMHaKa, IojyuyeHue, mpuMeHenue. Connu aMMOHUSA. A30THas KUCIIOTa U e€
cBoiicTBa. OKHCITUTENBHBIE CBOMCTBA a30THOM KHUCIOTHI. [loiTydeHne a30THO#M KUCIOTHI B JIAOopaTopuu. XUMUICCKHE
peaknuy, JeKamme

B OCHOBE MOJIy4E€HHUS A30THOM KHCIOTHl B MPOMBIINUICHHOCTH. IIpuMeHeHne a3oTHOM KHcinoThl. CoiuM a30THOM
KHCJIOTHI U UX IPUMEHEHHE. A30THbIC yI0OPEHUS.

dochop. Amnorponus Gochopa. Puznyeckue u XumMudeckue cBoiictea pocdopa. Oxcun pochopa(V). dochopHas
kuciora u e¢ comu. DocdopHeie ynoopeHus.

VYrnepoa n kxpemaui. [lonoxenne B nepuoAndecKor CUCTEME XUMUYECKHX DJIEMEHTOB, CTPOCHUE UX aTOMOB.



Yriepon. Amtorponus yriaepona. @u3udecknue u XUMHUISCKHAE CBOMCTRA yriepoaa. AncopOrus. YrapHbIi ras,
CBOWCTBA M (PM3HOJIOTHYECKOE ACHCTBHE HA OPTaHU3M. YTJIEKHUCIbIA ra3. YToidbHas KUCIOTa U €€ COJu.
KauecTtBennas peakiust Ha kKapOoHaT-MOHBL. KpyroBOpoT yriepoza B MpHpoIe.

Oprannyeckre COeMHEHUS YTIIepoa.

Kpemuuii. Oxcun kpemuus(I'Y). Kpemuuesas kucnora u e€ conu. Crekio. Llemenr.

Mertannsl. [lonoxkeHne MeTayioB B TNEPHOAMYECKOM CHUCTEME XUMMUYECKHUX JJIEMEHTOB, CTPOCHHME HX aTOMOB.
Merammdeckass cBiI3b. PU3NYECKHE CBOHCTBA METALIOB. PsI aKTHBHOCTH METAIIOB (DICKTPOXUMHYCCKUN PpSIT
HanpsDKeHUH MeTayuioB). XWMHYecKHue cBoicTBa MeTamioB. OOmme crmocoObl momydyeHuss MetamioB. CIuiaBbl
METaJIJIOB.

[lenounsle metamwel. llomokeHWe IIETOYHBIX METAJUIOB B IEPHOAMYECKON CHCTEME, CTPOEHHE WX aTOMOB.
Haxoxnenue B mpupo/e.

dusnvecKkre U XUMHUYECKHE CBOMCTBA IIETIOYHBIX METAIIOB. [IpuMeHeHne MeTOUHBIX METAJUIOB U UX COEIUHEHUH.
[[{enouHo3emenpHBIE MeTaLTEL. [lomoXKeHue MenoYH03eMeNbHBIX METAJUIOB B IIEPHUOMYECKOI CHCTEME, CTPOSHHE UX
aToMmoB. Haxoxxnenue B mpupoae. Maruuii 1 KaibIii, HX BakKHEHIHMe coequHeHus. JKECTKOCTh BOABI M CTIOCOOBI ¢&
yCTpaHEHHUS.

Amomununii. [lonoxxeHue amiOMUHUS B TMEPUOAMYECKON CHCTEME, CTpOeHHEe ero aroma. Haxoxaenwe B mpupone.
du3nveckre U XUMAYECKUe CBOWCTBa amoMuHus. [IpumeHenne amroMuaus. AMGOTEPHOCTh OKCHIIA M THIAPOKCHAA
ATFOMUHHS.

XKenezo. IlonoxkeHue kene3a B TNEPUOJUUECKOl cucTeMe, CTpoeHHMe ero aroma. HaxoxnaeHue B Tpupoe.
®uznyeckrue U XMMUYECKUE CBOMCTBa xene3a. BaxHeWllne COCOUHEHUS >Keje3a: OKCUAbI, TUAPOKCHUIBI U COJU
xene3a(I'T) n xxene3a(I'TT). KauectBennsie peakunn Ha HOHBI Fe2+ u Fe3+ .

JdemoHcTpanuu:

®dusuueckue cBoilcTBa rajmoreHoB. IlomyueHue XJIOpPOBOIOpONa W PAaCTBOPEHHE €ro B BoAE. AJIOTPOIHBIE
Moanukammu cepsl. OOpa3mbl MPUPOIHBIX CyTb(OUIOB U cynbdarto. llodydeHne amMMnuaka M €ro pacTBOpPEHHE B
Boze. O3HaKOMIIEHHE C O0pa3laMu MPUPOIAHBIX HUTPATOB, (ochaToB Moaenu KpUCTAUIMYECKUX PEHIETOK anMasa 1
rpadura. 3HAKOMCTBO C 00pa3laMH MPUPOIHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO C OOpasliaMu BaXKHEHIIINX
COCMHEHHUI HATPHS, Kalus, NPUPOIHBIX COSAWMHEHWH KabIUsd, pylaMU Kelie3a, COCTUHCHHSIMH aTFOMUHMUSL.
B3anmoeiicTBre MEeNoYHbIX, MIEI0YHO3eMETHHBIX METAIIIOB U AIIFOMHUHUS ¢ BOJIOH. CkUraHue kene3a B KACIOPOoJIe
U XJIOpE.

IIpakTHyeckue padoThI:

[Tony4yenue conasTHOM KUCIOTHI U U3YUYEHHUE €€ CBOUCTB.

Pemenune sxcneprMeHTaNBHBIX 33/1a4 110 TeMe «Kucmopon u cepa»

ITony4yenue amMmmuaka 1 U3y4eHHE €r0 CBOWCTB.

[Monyuenue okcuzaa yriaepoaa (V) u usydenue ero cBoiicTs. PacrosnaBanue kapOOHATOB.

Pemenne OKCIICPUMCEHTAJIbHBIX 3a/la4 110 TEMEC «MeTamisl 1 uX COCIUHCHUA.

JlaGopaTopHble ONbITHI:

BriTecHeHre rajoreHaMu APYT Apyra U3 pacTBOPOB UX COENUHEHUIA.

KauecTtBennslie peakiuu cynbdu-, CynshuT- U cyabhaT- HOHOB B paCTBOPE.

O3zHakomIIeHHe ¢ 00pa3lamMu cephl U €€ MPUPOTHBIMU COEIMHEHUAMHU.

B3aumogeiicTBue coneit aMMOHHUSI CO IIETIOYAMH.

KauecTBeHHBIE peakiiuu Ha KapOOHAT- U CUJIMKAT- UOHBI.

KauecTBeHHast peakiiysi Ha yrieKUCIbIN ras.

Uzyuenne oOpasiioB MeTaioB. B3zaumoielicTBiie METaIIIOB C paCTBOPAMH COJICH.

O3HaKOMJICHHE CO CBOWMCTBAMU U MPEBPAIICHUSIMU KapOOHATOB U TUAPOKApOOHATOB.

[Tonyyenue rugpokcuaa altOMUHUS U B3aUMOJEHCTBUE €r0 C KUCIOTaMU U IenouyaMu. KauecTBeHHbIE peakluy Ha
nonsl Fe2+ u Fe3+

PacuerHble 3apaum:

Breruncnenuss mo XMMHYECKUM YpaBHEHHSM MacChl, 00bEMa WM KOJIMYECTBA BEIIECTBA OJHOTO W3 IPOIYKTOB
peakiuy Mo Macce WCXOJHOTO BelIecTBa, 00BEMY MIIM KOJIMYECTBY BEIIECTBA, COAEPIKAIIETO ONMPENeIEHHYIO OO
puMecei.

Paznen 3. Kparkuii 0030p BaKHEHUIINX OPraHUYECKUX BEILIECTB

IIpenmer opranuueckoil xumuu. HeopraHuueckue v OpraHMYECKHE COCIUHEHUS. YTJIEPOJ — OCHOBAa KWU3HU Ha
3emie. OcoOEHHOCTH CTPOSHHUS aTOMa YTJIepOoia B OPTaHUIECKUX COSAMHCHISX.

VYraesogoponsl. IlpeaenbHbie (HACHIIEHHBIE) YTIIEBOIOPOIbI.

MeraH, 3TaH, NponaH — MPOCTEUIINE NPeICTABUTEIN MPEACIbHBIX

yraeBonopoaoB. CTpyKTypHBIE (OPMYJIBI YTIIEBOAOPOAOB. ['OMONOTHYECKUI s TPEOENbHBIX YTIIEBOJOPOIOB.
l'omonoru. ®usnueckue u

XMMHUYECKHE CBOMCTBA IpENENbHBIX YTIEBOAOPOAOB. Peakiuu ropenns u 3amemnieHus. HaxoxaeHue B mpupoze
MpeebHBIX yTIeBoAopoaoB. [IpuMenene Merana.

HenpenenbHble (HEHACHIIICHABIE) YTIIEBOIOPOABI. DTHICHOBHIH

pAA  HENpEAENbHBIX YIVIEBOAOPOAOB. OTwieH. Pu3nMueckrue M XUMHYECKHE CBOMICTBa JTwieHa. Peaknus



npucoeanHeHus. KagecTBeHHBIE

peaknuu Ha dTIieH. Peaknus nonmumepusanuu. [lomustunen. [Ipumenenne stunexa.

ATETHIICHOBBIH P HETIPEIEIbHBIX yTIEBOJOPOJOB. ATICTHIICH.

CgoiicTBa anetuieHa. [IpuMeHenne anermicHa.

[IpownsBoanbie yriaeBomopoaoB. KpaTkuii 0030p OpPraHWYECKHX COEAMHCHUH: OAHOATOMHBIC CHUPTHI (METaHOII,
ATaHOJ), MHOTOATOMHBIC CITUPTHI (ITHIICHIIIMKOJIb, TIIUIEPHUH), KAPOOHOBBIEC KUCIOTHI

(MypaBbHHAS, YKCyCHas), CJIOXHBIE S(MUPBI, XHUPHL, YIIEBOABI (TIIOKO3a, caxapo3a, KpaxMal, IIeJUTI0N03a),
AMUHOKHCIIOTHI, Oenku. Ponb

OEJIKOB B OpraHU3Me.

[lonsiTHE O BBICOKOMOJIEKYIAPHBIX BemecTBax. CTPyKTypa MOJMMEPOB: MOHOMEp, MOJHUMEDP, CTPYKTYPHOE 3BEHO,
CTeTeHb nonuMmepu3annu. [l TIIeH, MONMUITPOITUIECH, TTOTHBHHUIXIIOPHI.

JdemoHcTpanuu:

Mopnenn MOJEKyN OpraHHYeCKUX COeTUHEHHH. ['opeHre yriieBomopoaoB M OOHapyXKeHHE MPOTYKTOB MX TOPEHUS.
KauectBennas peakuus Ha stuieH. Ilomydenue sTwieHa. PacTBopeHue STHUIIOBOro cnvpra B Boje. PacTBopeHue
rmiepuHa B Boje. [lomyueHue u CBOMCTBA YKCYCHOUN KUCIOTHI. VcciieoBaHue CBOWCTB KHPOB: PaCTBOPUMOCTD B
BOJIC ¥ OPraHUYECKUX PAaCcTBOPUTEISIX. KauecTBEHHbIE peaklIuK Ha TIIIOKO3Y U Kpaxmai. O3HaKoMJICHHE ¢ 00pas3laMu
W3JIENANA U3 TIOMUATUIICHA, TIOJTUIPOIHIICHA, TOTUBUHILTXIIOPUIA.

[IpakTiyeckne pabOTHI CTPYIIMUPOBAHBI B OJOKHM — XHMHUYECKHE IPAKTHKYMBI, KOTOpBIE CIy>KaT HE TOJBKO
CPEICTBOM 3aKpCIUICHUS YMEHUW M HaBBIKOB, HO TakKe U CPEACTBOM KOHTPOJISI 3a KauyeCTBOM UX
c(hOpMHUPOBAHHOCTH.



TemaTu4eckoe IJIAHUPOBAHUE 8 kuacc.

NePa3znensl nporpaMmmsl Konu4yectBo Koan4ecTBo Koan4ecTBo
n/n "acos KOHTPOJIbHBIX  [IPAKTHYECKHX
padoT padoT
OCHOBHBIE TTIOHATHS XUMHH (YPOBEHB o4 3 6
1 ATOMHO-
MOJICKYJISIPHBIX MTPEICTABICHUN)
[lepuoanueckuit 3aKOH U !
") [eproAmIecKas cucTema
XUMHUYSCKUX daeMeHToB J[. 1.
MenpeneeBa. CTpoeHue aroma
CtpoeHue BELIECTBA. 9 1 :
3 Xumrueckast CBs3b.
Hroro: 70 4 6

DopMyIHpPOBKA Ha3BaHUH pa3AeiIOB U TEM COOTBETCTBYET aBTOPCKOM nporpaMmme. Bee mpaktuyeckue
paboThl, AEMOHCTpALMH, Ta00PATOPHBIE OIBITHI B3STHI M3 IIPOrpaMMBbl Kypca XUMHUH U1 8-9xiaccoB aBropa H.H.

lapa.
TemaTuueckoe niiaHupoBaHue 9 Kiaace.
Ne i/m [Pa3nesisl mporpaMmbl KosnuecTBo KoJn4ecTBo KoJn4ecTBo
1acoB KOHTPOJILHBIX  [IPAKTHYECKHX
padoT padoT
1 MHoro?6pa3He xummueckux |17 ) )
eaKIui
2 MHoroo6pasre BelecTB 43 3 5
3 Kpartkuii 0030p BayKHEWIIHX 10 1
OpraHWYECKHX BEIIECTB
Toro 70 6 7







