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1. [InanupyemMble pe3y/bTaThl OCBOECHHSI YUeOHOTr0 NpeaMeTa « XUMHsD)

JIMYHOCTHBIE pe3yJabTaThbl

1. Poccuiickas rpaxaaHckas HIEHTUYHOCTh (HAaTpUOTU3M, yBaxkeHHEe K OTedecTBy,
K IPOILIOMY U HACTOSIIEMY MHOTOHAIIMOHAJILHOTO Hapoaa Poccun, 4yBCTBO OTBETCTBEHHOCTH
u jnoira nepen Poaunol, uaentudukanus ceds B kauecTBe rpaxaannia Poccun, cyObekTUBHAsS
3HAYUMOCTb HCIIOJIb30BaHMSI PYCCKOIO fA3bIKa U S3bIKOB HapoioB Poccum, oco3HaHue u
OIIYIIIEHHUE JINYHOCTHOW CONMPUYACTHOCTH CyAb0€ POCCUUCKOTO HApOIa).

2. ['oroBHOCTP M crnocoOHOCTH  OOyyaromuxcs K CaMOPa3BUTHIO U
caMO00pa30BaHUIO HAa OCHOBE MOTHBAlUMM K OOYYEHHIO M I[I03HAHHIO; TOTOBHOCTH U
CIOCOOHOCTH OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO JalbHEWIEH HHINBUIYAIbHON TPAeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpPE Mpodeccuil 1 MpoPeccHOHAIBHBIX MPEANOYTEHHH,
C YYETOM YCTONYMBBIX I03HABATEIbHBIX HHTEPECOB.

3. PasBuroe MopanbHOE CO3HAHWE M KOMIIETEHTHOCTh B PEIIEHWH MOPAJIbHBIX
npoOieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMUPOBAHHE HPABCTBEHHBIX YYBCTB W
HPABCTBEHHOI'O MOBEAEHUS, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHBIM
MOCTYIKaM (CIIOCOOHOCTh K HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIUMOCTb,
YBa)XXUTEJIbHOE OTHOIIECHUE K PEJIMIHO3HBIM UyBCTBaM, B3IJISAAM JIIOAEH WM UX OTCYTCTBHIO;
3HAHME OCHOBHBIX HOPM MOPAaJIi, HPAaBCTBEHHBIX, JYXOBHBIX UJI€AJIOB, XPAHUMBIX B KYJIbTYPHBIX
TpaauLUAX HapoJloB Poccuu, rOTOBHOCTh Ha UX OCHOBE K CO3HATEIbHOMY CAMOOIPAaHUYECHUIO B
MOCTYIKaXx, MOBEJCHUM,  PACTOUYUTEIBHOM  IOTPEOUTENIbCTBE; c(OpMUPOBAHHOCTh
MIpe/ICTaBICHU 00 OCHOBAaX CBETCKOW ATHKH, KYJIbTYPbl TPAJUIIMOHHBIX PEIUTHH, UX POJIH B
pa3BUTUM KYyJIbTYphl U HCTOpUM PoccuM M yenoBeuecTBa, B CTAHOBJIEHHWU TIPaKIAHCKOIO
oOuiecTBa U pOCCUMCKON rocy1apCTBEHHOCTH; TIOHUMaHUE 3HAYE€HHs HPAaBCTBEHHOCTHU, BEPHI U
peluruu B OKM3HU 4eJoBeKa, ceMbd U oOmecTBa). CPOpMUPOBAHHOCTH OTBETCTBEHHOI'O
OTHOIICHUSI K YYEHHIO; YBAKUTEJIBHOI'O OTHOIIEHUS K TpPYyAY, HaJIUude OIbITa y4yacTUsl B
colManbHO 3HaYUMOM Tpyzae. Oco3HaHME 3HAYEHUsS CEMbU B KU3HU uejoBeKa W OOIlecTBa,
MPUHATHE LEHHOCTU CEMEMHOMN »W3HHU, YBO)XXKHUTEJIbHOE W 3a00TJIMBOE OTHOILIEHHE K YJICHAM
CBOEH CEMBH.

4. ChopMHpPOBAaHHOCTH  IIETIOCTHOTO MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd U OOLIECTBEHHOW TMPAKTUKH, YUYUTHIBAIOLIETO
COLIMANIBHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000pa3rue COBPEMEHHOTO MHpa.

5. Oco3HaHHOE, YBaXXHUTEIBHOE WU JI0OpPOKEIATEIbHOE OTHOIICHHE K JPYyromy
YeJIOBEKY, €ro MHEHHI0, MHPOBO33PEHUIO, KYIbTYpPE, SI3bIKY, BEpe, I'PaXKIAHCKOW MO3UIUHU.
['oToBHOCTP M CHOCOOHOCTH BECTH JUAJIOr C JAPYTUMHU JIIOABMHM U JOCTUTraTb B HEM
B3aUMOIIOHUMaHUs (M1eHTUUKaLKs ce0s KaK MOJHOMNPABHOTO CyObeKTa 0OIEeHuUs, TOTOBHOCTh
K KOHCTPYMpPOBaHHIO 00pa3za mapTHepa 0 JUAJIOTy, TOTOBHOCTh K KOHCTPYHMPOBAHMIO 00paza
JOIYCTUMBIX CHOCOOOB JHajiora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO Ipoliecca auajora Kak
KOHBEHLIMOHUPOBAHUS HMHTEPECOB, IMPOLENYpP, T'OTOBHOCTh U CIHOCOOHOCTh K BEJICHHUIO
TIEPErOBOPOB).

6. OCBOEHHOCTB COITMAIIEHBIX HOPM, TPaBWJI TIOBEJCHHUS, POJIeH B (OPM COMANTBEHOM
’KU3HU B TPYIIax U cooOuiecTBax.
7. ChopMHUpOBaHHOCTh IIEHHOCTH 3J0POBOTO M 0Oe€30macHOTo o00pas3a >KW3HH;

MHTEpUOPHU3ALMS IPaBWJI HHIUBUIYATbHOTO M KOJUIEKTUBHOTO O€30IaCHOrO IOBEICHUS B
Ype3BhIYAHBIX CUTYalMsIX, YIPOXKAIOIMIUX JKU3HU U 3JI0POBBIO JIIOJEH, MpaBUJl MOBEACHUS Ha
TPAHCHOPTE U HA JOPOTax.

8. Pa3BUTOCTH 3CTETHUECKOTO CO3HAHUS YePe3 IMOIMOHAIBHO-IIEHHOCTHOE BHJICHNE
OKPY’KaIOIIEro MUpPa; CIOCOOHOCTh K 3MOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHUIO MHPA.
9. ChopMupoBaHHOCTh OCHOB 3KOJOTMYECKOW KYJIbTYPbl, COOTBETCTBYIOLICH

COBPEMEHHOMY YPOBHIO JKOJIOTMYECKOTO MBIIUIEHUS, HAJIUYHE OINbITA SKOJOTHYECKH
OPUEHTHUPOBAHHON Pe(IIEKCUBHO-OIICHOYHON M MPAKTUYECKOW IEATETHPHOCTH B JKM3HEHHBIX
cuTyanusx (TOTOBHOCTh K HCCIICIOBAHUIO TPHUPOJBI, K 3aHATUSAM CEIhCKOXO35HCTBECHHBIM



TPYZIOM, K XyJI0KECTBEHHO-ICTETUIECKOMY OTPAKEHUIO ITPUPOJIBL, K 3aHIATUAM TypU3MOM, B TOM
YHCIIE SKOTYPU3MOM, K OCYILECTBICHUIO IPUPOJOOXPAHHON JEATEIBHOCTH).

MeTaﬂpelIMeTHble pe3yJbTaThbl

1. MeranpeaMeTHbIe Pe3yIIbTaThl BKIIOYAIOT OCBOCHHBIE 00YUYaOIIUMUCS MEKITPEIMETHBIC
MOHATHS W YHHBEpCaJIbHBIC Y4eOHBIC ACHCTBHS (PEryIsSTHBHBIC, TO3HABATCIBHBIC,
KOMMYHHKATHUBHBIE)
YcinoBueMm (HOpMHUPOBAHHUS MEXKIPESIMETHBIX MOHITHH, HAPUMEp, TAKHX KaK CHCTEMA,
(hakT, 3aKOHOMEpPHOCTh, (EHOMEH, aHallu3, CUHTE3 SIBJISETCS OBJIAJICHUE OOYJArOITUMUCS
OCHOBAaMH YHTATEILCKOW KOMIIETCHIIMH, MPHOOpPETEHNE HAaBBIKOB pabOTHI ¢ WH(pOpMAIHEH,
y4acTHE B IPOCKTHOH eI TeTHbHOCTH.
2. OOyyaromuecs: OBIaJACIOT HABBIKAMH:

. CHUCTEMAaTHU3UPOBATH, COIIOCTABIIATD, aHATM3UPOBATH, 0000mmaThL u
HHTEPIPETUPOBATH MHPOPMAITUIO, COCPIKAIIYIOCS B TOTOBBIX HH(POPMAITUOHHBIX 00BEKTaX;
. BBIJICTIATh TJIABHYI0O M H30BITOYHYIO HWH(POPMAINIO, BBIMOIHITH CMBICIOBOE

CBEPTHIBAHUE BbIICTIEHHBIX ()AKTOB, MbICIIEH; IIPEICTABIATh HH(POPMALIMIO B CKATON CIIOBECHOM
dbopme (B BHIE TIIaHA WJIM TE3MCOB) M B HATJIATHO-CHMBOJIMYECKOW Qopme (B Buie TabIUII,

rpaduyecKkux cXeM W JauarpamMm, KapT MHOHSTUH — KOHUENTYalbHBIX JHWarpaMM, OIMOPHBIX
KOHCIIEKTOB);
. 3aMOJHATh U JOTIOJHSTH TaOJIULIbI, CXEMBbI, IUAarPaMMbl, TEKCTBI.

3. B xone m3yuyenuss yudeGHOro mpeamera oOyyarouiuecs MPUOOPETYT OMBIT IMPOEKTHOM
NEeSTETPHOCTH,  Kak 0co00i (opmbl y4eOHOUW paboOTHl, CMOCOOCTBYIONIEH BOCIHTAHHIO
CaMOCTOATCIBHOCTH, HMHUIIUMAaTUBHOCTH, OTBCTCTBCHHOCTH, IIOBBIIIICHUIO MOTHUBAIlUK U
3¢ exTUBHOCTH Yy4eOHOM MJEATENHHOCTH; B XOJ€ pealn3allud HMCXOJHOTO 3aMbIciia Ha
MPAKTUYECKOM YPOBHE OBIIAJICIOT YMEHUEM BBIOMpATh a/IKBATHBIC CTOSINEH 3ajade CpeicTBa,
NPUHUMATh pElIeHHs, B TOM 4YHMCI€ M B CUTyalnusix HeomnpeaeiaéHHoctu. OHM moiydar
BO3MOKHOCTB Pa3BUTh CITIOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BapUAHTOB PEUICHHM, K TTOWCKY
HECTaHIAPTHBIX PEUICHHI, TIONCKY ¥ OCYIIECTBICHHIO HAan00JIee PUEMIIEMOTO PEIIICHHUS.

l'[peleeTm,le PeE3yJIbTaThbl

8 kiace
Buinycknux nayuumcs
. XapaKTEepU30BaTh OCHOBHBIE METOJbI TO3HAHUA: HAOIIOIEHNUE, HW3MEPEHHE,
IKCIIEPUMEHT;
d OITUCBhIBATH CBOﬁCTBa TBCpI[I)IX, KHUIAKHUX, F213006p213HI)IX BEUICCTB, BBIACIIAA HX
CYIIIECTBCHHBIC NMPU3HAKH;
d paCKpBIBaTI) CMBICJI OCHOBHBIX XUMHWUYCCKHNX HOH?ITI/Iﬁ «aTromM»,

«MOJICKYJIay, «XUMUYECKUHN QJICMCHT», «IIPOCTOC BCIICCTBO», «CJIOXKHOEC BCIICCTBO»,
CBAJICHTHOCTD», «(XUMHUUYCCKAA pCaKIus», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XHUMHU,

. pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHMs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOH TEOPHH;

. pasnuyaTh XMMUYECKHE U (QU3UYECKUE SIBIICHUS;

. Ha3bIBaTh XUMUYECKUE HIICMEHTHI;

. OIpeNeNATh COCTaB BELIECTB 110 UX (hopMyram;

. OIpENIeNATh BAJIEHTHOCTh ATOMAa IEMEHTA B COEJUHEHUSX;

. OIPENENATh TUIl XUMUYECKUX PEAKIIU;

HAa3bIBATb IIPU3HAKH U YCIOBUA ITPOTCKAHUA XUMHUYCCKUX peaKHI/II\/’I;

° BBIABJIATH IMPU3HAKH, CBUACTCIBCTBYIOIIHUE O IMMPOTCKAHUU XUMHYECKOH pcakuuu
IMIPpH BBIIIOJJTHCHUHN XUMHWYECKOT'O OIIbITA,

. COCTaBJIATh (POPMYITBI OMHAPHBIX COCAMHEHU;



° COCTaBJIATh YPAaBHCHHA XUMHUYCCKHUX peaKHHﬁ;

. coOnroaath npasuia 0e30nacHON paboThI MPU IPOBEACHUH OIBITOB;

. MOJIb30BATHCS JIA0OPATOPHBIM 00OPYIOBAHUEM M TOCYIOM;

. BBIYMCIISATH OTHOCUTENBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

. BBIYMCIISATH MAaCCOBYIO JOJII0 XUMHUUYECKOTO 3JIeMEHTa 10 (GOopMyJie COCTUHEHMUS;

. BBIYHCIATh KOJMYECTBO, OOBEM HIJIM MAaccCy BELIECTBA IO KOJUYECTBY, 00bEMY,
Macce peareHTOB WM MPOIYKTOB peakLuu;

. XapakTepu30BaTh (U3MUECKUEe M XUMUYECKHE CBOICTBAa MPOCTHIX BEIIECTB:
KHCJIOpO/ia U BOJIOPOJIa;

. M0JIy4aTh, COOMPATH KUCIOPOJ U BOJIOPOL;

. pacrno3HaBaTh OINBITHBIM IIyTEM ra3000pa3Hble BELIECTBA: KUCIOPO/I, BOJIOPO;

. PacKpbIBaTh CMBICII 3aKOHA ABOTaIpo;

. PacKpbIBaTh CMBICI OHITUN «TEMJIOBON APPEKT PeaKIUI», «MOJSIPHBII 00beM»;

. XapaKTepu30BaTh GU3NUYECKUE U XUMUYECKHE CBONCTBA BObI;

. PacKphIBaTh CMBICT MTOHSTHS
«pacTBOP»;

. BBIYMCIISATH MAaCCOBYIO JOJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

. IIPUTOTOBJIATE PAaCTBOPBI C OIPEACICHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA;

. Ha3bIBAaTh COEIMHEHUS U3yUCHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

. XapakTepu30BaTh (U3MUECKHEe W XMMHUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUMN, COJIEH;

. OTPEENATh IPUHAJIEKHOCTD BEILIECTB K OIPEIEICHHOMY KIIACCy COSIMHEHUN;

. COCTaBJIATH (POPMYJIbI HEOPTaHUYECKUX COEIMHEHUIN U3YUYEeHHBIX KJIacCOB;

. MPOBOJIUTH OIBITHL, TOJITBEPXKAAIONINE XHUMHUYECKHE CBOHCTBA HM3yYEHHBIX
KJIACCOB HEOPraHWYECKUX BELIECTB;

. pacrno3HaBaTh ONBITHBIM ITyT€M PAacTBOPbI KUCIOT U IIEJIOYEH MO0 H3MEHEHHIO
OKpPAaCKH MHJIUKATOPA;

. XapaKkTepHu30BaTh B3aUMOCBS3b MEXIY KI1aCCAaMU HEOPraHU4YECKUX COCTUHEHU;

. packpsiBaTh cMmbich [lepuoanueckoro 3akona JI.M.Menneneesa;

. OOBACHATh (PU3NYECKUI CMBICII aTOMHOTO (IIOPSAIKOBOTO) HOMEpPAa XUMHUYECKOTO
3JIEMEHTa, HOMEPOB T'PYNIIBI U Iepuojia B neproandeckoit cucreme .M. Menneneena;

. PacKpBIBaTh CMBICH MOHATHI:
«XUMHYECKAsI CBSI3bY», «3JIEKTPOOTPULIATEILHOCTDY;

. XapaKTepU30BaTh 3aBUCUMOCTh (U3UYECKMX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJJINYECKON PEIIETKH;

. OTIPENIENATh BUJ XUMHUYECKOW CBSI3M B HEOPTAaHUUYECKUX COCTMHCHHSX;

. n300paxkaThb CXEMbl CTPOEHMSI MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pa3HbIMHU

BHUAaMHU XUMHUYCCKUX CBSI3€iA.

Buinycknux nonyuum 603modcHocmos Hayuumscs

. BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKHX CBOMCTBAX
BEIIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHYECKUE PEAKIIUH,
0 XapakTepe U MPOAYKTaX pa3nuHbIX XUMUYECKUX PEAKIUIA;

. XapakTepHu30BaTh BEIIECTBA MO0 COCTABY, CTPOEHUIO M CBOMCTBAM, YCTaHABIUBATh
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U MEXY TaHHBIMU XapaKTEpPUCTUKAMU BEIIECTBA;

° COCTaBJIATh YPaBHCHUIA peaKm/HZ, COOTBCTCTBYIOIIMX IIOCIICAOBATCIBHOCTHU
HpCBpaHIGHI/Iﬁ HCOPraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIIACCOB;

® 00BEKTUBHO OLICHHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAaX U XUMHUYCCKUX ITPOLECCAX;



. KPUTUYECKH OTHOCUTHCA K TICEBJAOHAY4YHOW WH(OpMaNMK, HETOOPOCOBECTHOM
peKiaMe B cpefcTBax MaccoBOi MHGOpMaLuy;

. rPaMOTHO 0OpamaThCs ¢ BEUECTBAMH B TIOBCETHEBHOM KU3HU;

° IIOHHUMAaThb HCO6XOI[I/IMOCTI) CO6J'IIO)I€HI/I$I Hp@ﬂHHC&HHﬁ, npeajiaracMbix B
HHCTPYKIUAX IO UCIIOJIB30BAHUIO JICKAPCTB, CPCACTB OBLITOBOM XHUMHHU U ap.

9 kJjacc
Buinycknux nayuumcs
A O6’B$ICH5[TB SaKOHOMepHOCTI/I N3MCHCHUA CTpOGHI/ISI aTOMOB, CBOﬁCTB 3JICMCHTOB B
Hpenenax MaJIbIX HepI/IOI[OB U I''ITaBHBIX HOI[prHH;
. XapaKTepPU30BaTh XUMHUYECKUE AJIEMEHTHI (0T BOJAOPOJAA JO KajbIMs) HA OCHOBE

WX TIOJIOKEHUs B mepuoandeckoit cucteme J[.M.MenneneeBa u 0cOOEHHOCTEH CTPOCHHSI WX
aTOMOB;

. COCTaBJISITh CXEMbl CTPOEHHSI aTOMOB MEpBBIX 20 3JI€MEHTOB IMEPUOIUYECKOMN
cuctemnl [[.M.Menneneena;
. pacKpbIBaTh CMBICI TOHATHH «UOH», «KATHOH», «AHHOH», <«DJIEKTPOJIHUTHIY,

CHEIJICKTPOJIUTBD», «OJICKTPOJIUTHYCCKAA AUCCONUALUNA», KOKUCIUTCIIb», KCTCIICHb OKHUCICHUA
«BOCCTAaHOBUTCIIb»,«OKUCICHUE», «BOCCTAHOBJICHUC)

. OTIPEJICIIATh CTEIICHh OKHUCIICHHS aToMa 3JIEMEHTa B COCIMHEHUU;

d paCKpBIBaTB CMBICJI TeOpI/II/I SHGKTPOHI/ITI/I‘IGCKOI\/'I JUCCOoUaIu,

. COCTaBIIATh YPAaBHEHUS JJICKTPOJMTHYECKON JIUCCOIUAINA KHUCIIOT, IIEI0YeH,
coJIeit;

. OOBSCHATH CYIIHOCThH IPOIECCa DJIEKTPOJUTHICCKOW IMCCOIUAIMN U PEAKIIHMA
HOHHOTO 0OMEHa;

d COCTABJIATH ITOJIHBIC N COKpaHIGHHI)IG NOHHBIC ypaBHeHI/ISI peaKHI/II/I O6M€Ha;

d OHpCHGJ’IfITB BO3MOXHOCTH HpOTeKaHI/IFI peaKHI/Iﬁ HUOHHOTO O6MCHa;

d HpOBOHI/ITB pCaKHI/H/I, HOHTBep)K)IaIOIlII/Ie KaqGCTBeHHLIfI COCTaB paSHI/I‘IHI)IX
BEIIECTB;

. OTIPEJICIIATh OKUCITHTEh ¥ BOCCTAHOBHUTEII;

d COCTABJISITH ypaBHeHI/ISI OKHCINUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

. Ha3bIBaTh ()aKTOPbI, BIUAIOIINE HA CKOPOCTh XMMHYECKOHN peaklny;

d KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUC peaKHI/II/I 110 paSJ'H/ILIHBIM HpI/ISHaKaM;

d XapaKTepI/ISOBaTB B3aNMOCBA3b Mencz[y COCTaBOM, CTpOCHI/IeM nu CBOfICTB&MI/I
HEMETAJIJIOB;

d HpOBOHI/ITB OIIBITHI ITIO HOJ'IyLIeHI/IIO, CO6I/IpaHI/IIO I/I3y’~I€HI/II-O XUMHUYCCKUX CBOI\/’ICTB
ra3000pa3HBIX BEIIECTB: YIIICKUCIIOTO T'a3a, aMMHAKa;

. pacro3HaBaTh ONBITHBIM ITyTeM Ta3000pa3HbIC BEIIECTBA: YIVICKHCIBIA Ta3 W
aMMMAK;

d XapaKTepI/ISOBaTB B3aNMOCBA3b Mencz[y COCTaBOM, CTpOCHI/IeM nu CBOfICTB&MI/I
METAJJIOB;

. Ha3bIBaTh OPraHWYECKUE BEIIEeCTBA 1O WX (GopMylie: METaH, 3TaH, ATHIICH,

MCTAHOJI, 3TAHOJI, TJHULOCPHH, YKCYCHasA KHCJI0TAa, aMHWHOYKCYCHasd KHCJIO0Ta, CTCAPHUHOBAA
KHCJI0Ta, OJICMHOBAaA KHCJIOTa, I'NIFOKO34a,

® OIIpCACIIATD BO3MOXHOCTb  IMPOTCKAHUA peaKHI/Iﬁ HEKOTOPBIX HpGI[CTaBPITeJICfI
OpraHn4eCKux BEIICCTB C KUCJIOPOAOM, BOAOPOAOM, MECTAJIaMH, OCHOBAHUAMMU, IraJIOTCHAMMU.

BblnyCKHuK nOJIyuyum 603MONCHOCMb HAYYUMbCA
° COCTaBJIATE MOJICKYJIAPHBIC KW IIOJIHBIC HOHHBIC YPAaBHCHHA II0 COKpAlICHHBIM
HOHHBIM YPaBHCHUSIM,



. MIPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IMPOSBIATH OKHUCIUTENIbHBIE WIIU
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C Y4YETOM CTENEHEH OKHMCIEHHUS 3JIEMEHTOB, BXOJIIMX B €ro
COCTaB;

. COCTaBIIAITh YPAaBHEHHUS PpEaKLUH, COOTBETCTBYIOIIMX IOCJEI0BATEIbHOCTH
MPEBPALLEHUI HEOPraHUYECKUX BEUIECTB Pa3InYHbIX KJIACCOB;

BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O PE3yJbTaTaxX BO3JACHCTBHUS pazIUUHbIX
(akTOPOB Ha U3MEHEHUE CKOPOCTH XUMUYECKOMN peaKkiuy;

. OLICHUBATh BJIMUSHUE XWMHUYECKOIO 3arps3HEHHsS OKPYKAIOIIEW cpeabl Ha
OpraHu3M 4YeJIOBEKa;

M HCIIOJIB30BaTh npno6peTeHHHe 3HaHHUHU JIIS 3KOJIOTHUYECKHU T'paMOTHOI'O
MOBEJCHUS B OKPYKAIOIIEH CPELIE;

M HCIIOJIB30BaTh HpI/IO6peTeHHBI€ KIIIOYCBLIC KOMIICTCHLIUKW TIPpW BBINIOJIHCHUUA

IMPOCKTOB U y‘~I66H0-I/ICCJ'Ie)IOBaTeJ'H)CKI/IX 3a1a4 Mo U3y4YCHUIO CBOMCTB ,CHOCO60B IIOJIY4YCHHA U
pacrio3HaBaHUs BCUICCTB,

. 00BEKTUBHO OIICHUBATH HH()OPMAIHIO O BEIIECTBAX M XUMUUYECKHX MTPOIIeccax;

. KPUTUYECKH OTHOCUTHCA K TICEBJAOHAY4YHOW WH(OpMaNMU, HETO0OPOCOBECTHOM
peKiaMe B cpefcTBax MaccoBOi MH(pOpMalLuy;

. OCO3HABaTh 3HAYCHUE TEOPETUUYECKUX 3HAHUN MO0 XUMHH I TMPAKTHYECKOU
NeSITeIbHOCTH YEJIOBEKa,

. CO3/1aBaTh MOJICJIM M CXEMBI JIJIs PEIICHUS yICOHBIX U TI03HABATEIIbHBIX 337124,

. IPaMOTHO 0OpamaThCs ¢ BEUECTBAMH B TIOBCETHEBHOM JKU3HU;

. MMOHUMATh HEOOXOJMMOCTh COOJIOJCHUS TPEINUCAHUM, TPEeAjaracMbiX B

HHCTPYKIUAX IO UCIIOJIB30BAHUIO JICKAPCTB, CPCACTB OBLITOBOM XMMHHU U ap.

2. Conep:xanue yueOHOro npeamera « XuMHUs» N0 KJjaccaM
8 kuace
(2 4 B Henmea1o, Beero 70 4, U3 HUX S 4 — pe3epBHOE BpeMsi)

Pazgea 1. OcHoBHBIE MOHATHSA XUMUH (5149)

[Ipenmer xumuu. XuMHS Kak 4acTh €CTECTBO3HaHUs. BemecTBa u ux cBorcrsa. Yucrteie
BEIIECTBA M cMecdu. MeToabl TO3HAHMS B XUMHH: HaOJIOACHHE, AKCHepuMEHT. llpuembl
6e3omacHo paboThI ¢ 000pyIOBaHKEM U BemecTBaMu. CTPOCHHE TVIAMEHH.

Yucteie BemecTBa U cMecH. CriocoObl OUMCTKHM BEIIECTB: OTCTauBaHue, (GUIBTPOBAHHE,
BBIITAPUBAHKE, KPUCTAUIM3AIWSA, JUCTHLIALMA. Dunyeckue W XUMHUYECKHE SBIICHUS.
Xumudeckue peakiuu. [Ipu3Haku XUMHUYECKUX PEaKIMii M YCIOBHUS BO3HUKHOBEHUS U TCUCHHS
XUMHYECKUX PEAKIIUH.

ATOMBI, MOJIEKYJIbI 1 MOHBI. BeliecTBa MONEKYISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHSL.
Kpucrannuueckue u amopdusie BemectBa. Kpucrammmyeckue pelieTkd: HOHHAs, aTOMHas U
MoOJIeKyJsipHast. [IpocTeie W CIIOKHBIE BelecTBa. XHUMHUYECKUH JJeMeHT. MeTtamibsl u
HeMeTaJlIbl. ATOMHAs euHHUIa Macchl. OTHOCHUTENbHASL aTOMHas Macca. SI3bIK XUMUU. 3HAKU
XMUMHMUYECKHUX D3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BeIIeCTBA. XUMHUYECKHE (OPMYJIBI.
OTtHocurenbHasi MoJieKylsipHas Macca. KadecTBEeHHBbIH M KOJMYECTBEHHBII COCTaB BEIIECTBA.
Boruncnenus no xumudeckum Gopmynam. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTA B CIOKHOM
BEIIECTBE.

BanentHocTh XuMuueckux siaeMeHTOB. OmpeneneHue BaJCHTHOCTH 3JIEMEHTOB 110
¢dbopmynam OuHapHbIX coequHeHui. CocTaBieHne XUMHUYECKUX (OpMYIl OMHAPHBIX COEIMHEHUN
10 BJIEHTHOCTH.

ATOMHO-MOJIEKYJIIpDHOE€ y4yeHue. 3aKOH COXpaHEHUs Macchl BemiecTB. JKHU3Hb H
nestenbHocTh M.B. JIoMoHOCOBa. XumMudeckne ypaBHeHUs. THITBI XUMHUYECKUX PEAKIIUM.



Kucnopon. Haxoxnenne B mnpupoxae. llomyuenue xkucimopoma B J1abopatopuu U
MpOoMbIIITIeHHOCTH. Pu3nyeckue U XUMHUYECKHe cBoicTBa Kucinopona. ['openuwe. OKcubl.
[Ipumenenue kuciopona. Kpyrosopor kuciopona B npupoze. O30H, auIOTpONHUS KUCIOPOJa.
Bo3nyx u ero cocras. 3anuTa atMOCHEpHOT0 BO3ayXa OT 3arpsA3HEHUH.

Bomopon. Haxoxnenne B mnpupone. Ilomydenwe Bomopona B J1abopaTtopuu U
NPOMBIIUIEHHOCTH. DuU3MYecKue MW XHUMHUYECKHE CBOWCTBAa BojJopoja. Bomopon —
BOCCTaHOBUTEIb. Mephl 6€30MacHOCTH NpH paboTte ¢ BojopoaoM. [IpuMenenune Boiopoaa.

Bona. Meroap!l onpezeneHusi cocraBa BOJbl — aHAIM3 U CUHTe3. DU3nyeckue CBoicTBa
BoJibl. Boma B mpuposie u crocoObl ee 0uucTKU. Adpanus BOAbl. XUMHUYECKHE CBOWCTBA BOJBI.
[Ipumenenne Boupl. Boma — pactBoputens. PactBopuMocTs BeniecTs B BoAe. MaccoBast 101t
PacTBOPEHHOTO BEILIECTBA.

KonunuectBennsie oTHOmeHHs B Xumuu. KomumdecTtBo BemectBa. Moabs. MossipHas
Macca. 3akoH Asoraapo. Momsapabiid 00beM Ta30B. OTHOCHTENbHas IUIOTHOCTh Ta30B.
OObeMHbIE OTHOLLIEHUS Ta30B NIPU XUMUYECKUX PEAKIIUIX.

Baxkneiiue kiacchl HeopraHuyeckux coenrHeHud. OKCUABL: COCTaB, KilaccuUKalusl.
OcHoBHbIE U KHUCIOTHBIE oKcuabl. HomeHkmaTypa okcunoB. Dusndeckue U XUMHUYECKUE
CBOCTBA, MOJIy4€HUE U PUMEHEHNE OKCHJIOB.

I'mpapokcunpl.  Knaccudukanust ruapokcuaoB. OcHoBanusa. Cocta. lllenmoun wu
HepacTBOpuMbIe ocHOBaHuUsA. HoMmeHnknaTypa. @u3ndeckue 1 XMMUYECKHE CBOMCTBA OCHOBaHUM.
Peakuust neiitpanuzauuu. Ilomyyenue u mpuMeHeHHE OCHOBAHUN. AMQOTEpHbBIE OKCHUABI U
TUAPOKCUBIL.

Kucnotsl. CocraB. Kiaccupukauus. Homenknatypa. Pusznyeckue U XUMUYECKUE
CBOMCTBA KUCJIOT. BBITECHUTENBHBIN P METAJIOB.

Comu. CocraB. Knaccudukanus. Homenkmarypa. ®dwusnmyeckue CBOWCTBAa COJIEH.
PactBopumocTs coseit B Boje. Xumuyeckue cBoiicTBa cosieil. CriocoObl MOTyYeHUs: COJIEH.
[IpumeHenue conen.

I'enernyeckas cBs3b MEXK/y OCHOBHBIMU KJIacCaMU HEOPTraHUUECKUX COETUHEHUM.

JemoncTpanun. O3HakoMJIeHHE ¢ 00pa3iaMy MPOCTHIX U CIOXKHBIX BeuecTB. CrocoOsbl
OUYHCTKHU BEIECTB: KpUCTaJLIIU3aLus, JUCTUILISLUS, XpomaTorpadusi. OnbIThI,
MOATBEPKIAOIIME 3aKOH COXPaHEHUsI MacChl BEILLIECTB.

[lonyuenue u coOupaHue KUCIOPOJAa METOJIOM BBITECHEHHMS BO3JyXa M BOJBI.
Omnpenenenue cocraBa Bo3ayxa. Komnekyus negpmu, KamenHo2o yensi u NpOOYKMOS UX
nepepaoomku.

[Tonyuenue Bojopona B amnmapate Kuma, mpoBepka BoOJOpoJa Ha YHMCTOTY, T'OpPEHHE
BOJIOPO/J1a, COOMpaHue BOIOPOAa METO/I0OM BBITECHEHHS BO3AyXa U BObI.

Amnanu3 Boabl. CHHTE3 BOJIBI.

3HAKOMCTBO C oOOpa3llaMu OKCHIOB, KHCIOT, OCHOBaHWN u cojeil. HeWTpanmzanus
1IEI04YM KMCIOTON B MPUCYTCTBUU MHIUKATOPA.

JlabopaTopHble ONBITHI. PaccMOTpeHHE BEIIECTB C pPa3IUYHBIMU  (PU3HYECKUMU
cBoiictBamu. Paznenenue cmecu ¢ nomouibio marHuta. Ilpumepsl Gu3nyecKux M XUMHYECKUX
sABJIeHUNA. Peakuuu, WUIIOCTPUPYIOIIME OCHOBHBIE TIPU3HAKU XapaKTEPHBIX pPEaKIUH.
Paznoxxenne ocnoBHoro kapoonara meau (I1). Peakmus 3amenienns: Meau xene3oMm.

O3znakomieHue ¢ oOpa3iaMu OKCHJIOB.

B3aumoneiictBue Bomopoaa ¢ okcuaom meau (11).

OnbIThI, MOATBEPKAAIOLINE XUMUUECKUE CBOMCTBA KUCIIOT, OCHOBAHMI.

IIpakTHYeckne padoThI

1. IlpaBuna TexHukM Oe30macHOCTH TpU paboTe B XUMHUYECKOM KaOHHETe.
O3HakomJieHHEe ¢ 1a00PATOPHBIM 000PYIOBAHUEM.

2. Ouucrka 3arps3HEHHON MOBAPEHHOM COJIH.

3. [IlosydeHue m CBOMCTBA KUCIOPOA



4. Tlomy4yeHue BOAOPOJA U U3YUEHUE €TI0 CBOMCTB.

5. IlpuroroBiieHHE PaCTBOPOB COJIEH C ONPEACIIEHHON MAacCOBOM J0JIE PaCTBOPEHHOTO
BEIIECTBA.

6. Pemienue skcriepuMeHTaNbHBIX 3324 110 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIMHEHUI».

PacuetHble 3a1aun

Brluncnenue OTHOCHTENBHON  MOJEKYJISIPHOW MacChl BemiecTBa 1o  (opmyre.
Boruricnenue MaccoBod  J0AM  3J€MEHTa B XUMHUYECKOM COCAMHEHHMU. Y CTaHOBJIIEHUE
MpOCTEHIIe GOpMyJIIbI BEIIECTBA 10 MACCOBBIM JIOJISIM JIEMEHTOB.

Haxoxnenne maccoBoil A0JIM paCTBOPEHHOTO BEUIECTBA B pacTBOpPE. Bbruncienne macchbl
PacTBOPEHHOTO BEILIECTBA U BOJIBI JUIsl IPUTOTOBIIEHUS! PACTBOPA ONPEAEIIEHHON KOHIIEHTPALIHUH.

OOBbEMHBIE OTHOLLIEHUS Ta30B NIPU XUMUYECKUX PEAKIIUIX.

Bbruncnenuss mo XMMHYECKMM YpPaBHEHUSIM MacChl, 00bEMa M KOJMYECTBA BEILECTBA
OJIHOTO W3 MPOAYKTOB pEaKUUU IO MAacCe HCXOJHOrO BEIIECTBA, OOBEMY WM KOJIUYECTBY
BEIIECTBA, COACPIKAILEr0 ONPEEIEHHYIO JI0JII0 pUMecei.

Pazgen 2. Ilepuoamyeckuii 3aKOH W TMEPHOAMYECKAS] CHCTEMAa XHUMHYECKHX
ajiemenToB .. MenaeseeBa. Ctpoenue aroma. (74)

[lepBple MONBITKM KIAacCU(PUKAIUU XUMHYECKUX dJiIeMEeHTOB. [loHsTHE O rpynmax
CXOJHBIX D3JE€MEHTOB. EcTecTBeHHble ceMeiicTBa IIEJNOYHBIX METalIOB U TaJOreHOB.
bnaropoansie rasel. [lepuonnueckuii 3akon .M. Menneneesa. Ilepuoauueckas cucrema Kak
€CTECTBEHHO — HayyHas KilacCU(pHUKaus XUMUYECKHX 3JIeMEeHTOB. TabmuyHast ¢opma
MpeJICTaBiICHUs]  KiIacCUpUKAaUKW  XUMUYecKuX  djaemMeHToB.  CTpykrypa  TaOIMIIbI
«[lepnonnyeckas cucrema xumuyeckux anemeHToB J.M. MenneneeBa» (kopotkast popma): A- u
b- rpynnsl, nepuoapl. PU3NUECKUI CMBICT MOPSAAKOBOTO 3JIEMEHTa, HOMEpa MepHoja, Homepa
IpyMNIbl (75 31€EMEHTOB A-TIpyIi).

Crpoenue aToma: sipo U 3JIeKTpoHHast 000104yka. CocTaB aTOMHBIX SiZiep: IPOTOHBI U
HelTpoHbl. M30TOMmbI. 3apsii aTOMHOTO Si7jpa, MacCOBOE YMCJIO, OTHOCUTENbHAsI aTOMHAsi Macca.
CoBpemeHHast QOpMYIHPOBKA MOHATUS «XUMUUYECKUN FIEMEHT».

DnexTpoHHas 000J04YKa aToma: MOHATHE 00 SHEPreTUYeCKOM YPOBHE (AJIEKTPOHHOM
ciioe), ero EMKOCTH. 3aIl0JIHEHUE AJIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB I1EPBOTO — TPETHETO
nepuoaoB. CoBpeMeHHast GOpMyYITMPOBKa MEPUOMIECKOTO 3aKOHA.

3HavyeHWe Tmepuoanyeckoro 3akoHa. Hayuneie poctmwkenuss [[.M. Menneneea:
UCIPABIIEHUE OTHOCUTENIbHBIX aTOMHBIX Macc, IpeACcKa3aHhe CYIIECTBOBAHHUS HEOTKPBITHIX
AJIEMEHTOB, MEPECTAaHOBKU XUMHUYECKHX JJIEMEHTOB B IHepuoauyeckoil cucreme. KuzHb u
nestenbHOCTh J[.M. Mennaeneena.

JdeMoHcTpauuu

®u3MyYeCcKUe CBOMCTBA IIEJIOYHBIX METAUIOB. B3aumMoneicTBHE OKCHIOB HaTpHs,
Marnus, ¢ocdopa, ceppl C BOJOH, HCCICIOBAHWE CBOWCTB IIOJIYYCHHBIX MPOIYKTOB.
B3anmopelictBue HaTpus M Kains ¢ BOJoM. Pu3nyeckne CBOMCTBA raJloTeHOB. B3anmonelicTeue
QTIOMUHHUSL C XJIOPOM, OPOMOM U HOJOM.

Paznen 3. Crpoenue BeuecTna. (74)

DNEeKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE BHJIbI XUMHUYECKOMU
CBSI3M: KOBAJEHTHAs HEMOJISIpHAs, KOBAJEHTHAs MOJSpHAs, UOHHAas. BajleHTHOCTh 3JIEMEHTOB B
cBeTe 3JeKTpoHHOH Teopuu. CreneHs okucienus. [IpaBuia onpeneneHus creneHe OKUCIeHUs
AJIEMEHTOB.

Jemoncrpanun. ComnocraBieHue (PU3UKO-XUMUYECKMX CBOMCTB COEIMHEHUH C
KOBQJICHTHBIMHA U HOHHBIMH CBSI3SIMU.

PesepBHoe Bpems (54)



9 kaace
(24 B Hepen10, BCero 68 4, M3 HUX 2 4 — pe3epBHOE BpeMs)

Pasznen 1. MHoroo6pasue xumnuyeckux peakuuii. (154)

Knaccudukanus XuMHUECKUX peakUil: peaKkiui COeIMHEHUs, Pa3JI0KEHUs, 3aMeILleHus,
oOMeHa.  OKHCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuuu. OKuCIUTENh, BOCCTAHOBUTEIID,
MpoLeCChl  OKUCIEHUS W BoccTaHoBieHUs. (CocCTaBleHHE YypaBHEHHH  OKHCIUTEIbHO-
BOCCTAaHOBUTEJbHBIX pEAKLU ¢ TOMOIIbIO METOA IEKTPOHHOTO OanaHca.

TennoBble APPEKTh XUMUYECKUX pEaKUUH. DK30TEPMHUECKHE U DSHIAOTEPMHUYECKHE
peakuuu. Tepmoxumudeckue ypaBHeHusl. PacueTsl 10 TEPMOXUMHYECKUM YPABHEHUSIM.

CkopocTh XuMHYeCKUX peakiuil. DakTopbl, BIUAOIIME Ha CKOPOCTh XUMHUYECKUX
peakuuii. IlepBoHayanbHOE MPEICTABICHUE O KATAIU3E.

Oo6patumbie peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHHU.

XUMUYECKHE PeaKlMU B BOJHBIX PACTBOpax. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. OHBI.
Karnons! u anuonsl. ['naparHas Teopusi pacTBOPOB. DIIEKTPOJUTHYECKAs] AUCCOLUAINS KUCIIOT,
ocHoBaHUN U coseid. CnalOble W CuiIbHbIE 31eKTpoiuThl. CreneHb Auccouuanuu. CreneHb
auccouuanuu. Peaknuum MOHHOrO oOMeHa. YCIOBHS TEUEHHUS peaklUMil MOHHOro oOMeHa 10
KOHIIA. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCOUHEHUN B CBETE
MpeCTaBICHU 00 3IEKTPOIUTUYECKON AMCCOLMALMM M OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuid. [ToHsiTue o TMAPOIU3E COJIEH.

JdeMoHcTpauuu

[IpuMepsl 3K30- ¥ S3HIOTEPMHUYECKUX PEAKIIUI.

B3anmopelictBue LMHKA C COJMMHOM W YKCYCHOM KuCIOTOW. B3aummopeictBue
I'PaHyJIUPOBAHHOTO IIUHKA U [IMHKOBOW MBUIU C COJITHON KHCIOTOM.

Bsaumopneiicteue oxcuna meau (1) ¢ cepHoil KHCIOTOM pa3sHOM KOHLEHTpALMU IPHU
Pa3HbIX TEMIEpATypax.

['opeHue yris B KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTE.

['openue cepbl B paciiiaBJI€HHON CEJIUTPE.

HcnpiTanne pacTBOPOB BELIECTB Ha 3JIEKTPUUECKYIO TPOBOAUMOCTb.

JIBuKEHHE HOHOB B JIEKTPUYECKOM II0JIE.

IIpakTH4eckue padoThI

1. M3ydyeHue BIUSHHUS YCIOBUHM IIPOBENCHUS XUMHUECKOW PEAKIIMKU HA €€ CKOPOCTb.

2. Pemenue »sKcriepuMEHTaNbHBIX 3amad 1Mo TeMe «CBOWCTBAa KHCIIOT, COJIed H
OCHOBAHUH KaK 3JIEKTPOIUTOB

JlabopaTopHble onbIThI. Peakiiuyn oOMeHa MeX1y pacTBOpamMH 3JIEKTPOIUTOB

Pacyernble 3a1a4u. BeruuciaeHus: 10 TEPMOXMMUYECKUM YPABHEHUSAM PEaKIUH.

Pasnen 2. Muoroo6pasue Beuiectn. (434)

Hemeramnel. Tanorensl. IlonokeHne B NEepuOAMYECKOM cHUCTEME XUMHUYECKUX
JJIEMEHTOB, CTpoeHue ux atomoB. Haxoxxnenue B mnpupoge. dusmueckue M XUMHUYECKUE
cBoiicTBa rajgoreHoB. [lonaydyeHue u npuMeHeHue rajJoreHoB. Xiop. Pu3nyecKkue u XMMHUECKUe
cBoiictBa xiopa. IIpumenenue xmopa. XnopoBopopon. Pusmueckue cpoiicTBa. [lomydenue.
Consinast kucinora u e€ conu. KadecTBeHHast peakiusi Ha XJopuA-uoHbl. PacmnosznaBanue
XJIOPUAOB, OPOMUIOB, HOJIUIOB.

Kucnopon u cepa. Ilonoxxenue kucinopona u cepsl B [ICX, crpoenune ux aromos. Cepa.
Amnorponuss cepel. Pusnueckne M XMMHUYECKME CBoWcTBa. HaxoxaeHune B mpUpoOLE.
[Ipumenenne cepsl. CepoBogopon. CepoBojoponHas Kuciota M ee coiau. KadecTBeHHas
peakuuss Ha cyabpua-uonbl.  Oxcup cepbl (IV). dusmueckne u XUMUYECKHE CBOMCTBA.
[Ipumenenue. CepHuctas Kuciora u ee coiu. KauectBeHHas peakuus Ha cynbPUT-HOHBL. OKCHUJ
cepol (VI). CepHas xucinota. XuMHUUYECKHE CBOMCTBAa pa30aBICHHOM M KOHIEHTPHUPOBAHHOM



cepHoM kucioThl. KauecTBeHHas peakuus Ha cyib(paT-uOHbl. XUMUYECKUE PEAKIIUH, JIeKaIUe B
OCHOBE TIOJIy4EHUsI CEPHOM KHUCIIOTHI B IPOMBIIIIEHHOCTH. [I[puMeHeHne CEpHON KUCIIOTBHI.

Azot u ¢ocdop. Ilonoxenne azora u pochopa B [ICXI, ctpoeHne mx aTomMoB. A30T,
¢uznyeckue 1 XMMHUYECKUE CBOICTBA, MOJlyueHue U npuMeHeHue. KpyroBopot a3zora B pupoe.
AmMuak: Qu3nyeckue M XMMHUYECKHUE CBOWCTBA, MOJydeHHEe M HpuMeHeHue. Coim aMMOHMSL.
A3oTHas kucioTa u ee cBoicTBa. OKucCIMTENbHBIE CBOMCTBAa a30THOM KHCIOTHL [lomydeHue
a30THOM KHUCJIOTHl B JlabopaTopuu. XUMHYECKHE pEaKIMH, JIeKaIlle B OCHOBE IOJIyYeHUs
a30THOM KHCIOTHI B IpOMbIIIIEHHOCTH. [lpumenenue a3zotHoit kucinotel. Conu  a30THOM
KHUCJIOTBI ¥ UX IIpUMEHEeHue. A30THbIE YA00peHus.

docdop. Amnorponust pochopa. dusznueckne n xXumMuieckue cpoiictra ocdopa. Oxeun
docdopa (V). Oprodocdophnas kuciora u ee conu. DocopHeie y1oOpeHus.

VYrnepon u kpemuuil. [lonoxenue yriepoaa u kpemuust B [ICXD, ctpoeHne ux atoMoB.
VYrnepon. Amnnorponus yraepojaa. Gusnyueckne 1 XuMUYECKHE CBOWCTBA yriiepoaa. AncopOmms.
VYrapuelif ra3, cBoiicTBa W (DU3MOJIOTMYECKOE [EHCTBUE HAa OPraHu3M. YTJIEKUCIbIH Ta3.
VYronpHas kuciaora u ee conu. KauecTBeHHble peakuuu Ha KapOoHar-MoHbL. Kpyrosopot
yraepoja B npupoje. OpraHndeckue COeTUHEHUs yriaepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuueas kuciota u ee conu. Cmexno. Llemenm.

Mertamnsl. [lonoxenue meramnoB B [ICXD JI. 1. MenneneeBa, cTpoeHne UX aTOMOB.
Merammueckass cBs3b. @PU3MYECKME CBOWCTBA METAUIOB. PsAI aKTUBHOCTH METAJLIOB.
XUMHUYECKHE CBOMCTBA MeTaIoB. O0mue crocoOsl mosydeHus: MeTtauioB. CIuiaBel METAJLIOB.
Hlenouynsie Metamisl. [lonokeHne 1MENOYHBIX METANIOB B MEPUOJUYECKON CUCTEME, CTPOCHUE
nx aromoB. Haxoxnenuwe B mnpupome. MarHuii M KajnplUWid, MX Ba)KHEHIIME COEIWHEHMS.
XKecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [lonoxeHne amOMUHUSA B MEPUOJUYECKON CUCTEME, CTPOCHHUE €r0 aToMa.
Haxoxnenue B mpupone. duznueckue M XUMHYECKHE CBOWCTBAa alOMMHHS. AMGPOTEPHOCTb
OKCHJIa U THJIPOKCHJIA AIIFOMUHHSL.

Kenezo. Ilonoxkenme xeneza B IMEPUOAUYECKON CHUCTEME, CTPOEHUE €ro aroMma.
Haxoxnenne B mnpupone. Pusmueckue M XUMHUYECKHME CBOMCTBA Jkelle3a. Bakneimmne
COEJIMHEHUS Kene3a: OKCUAbl, Tuapokcupl U conu xeneza (II) u xxenesa (I11). KauecrBennsie
peaKuy Ha HOHBIL.

JdeMoHcTpauuu

®u3nyecKue CBOMCTBA FAJION€HOB.

[Tonyuenue xI0poBOIOPOJa U PACTBOPEHHE €TI0 B BOJE.

AnnotponHsie Moaudukanuu cepbl. OO0pa3ibl NPUPOIHBIX CYJIb(PHUI0B U CYIb(PaTOB.

[lonydyenue ammumaka W ero pactBopeHne B Boje. O3HakoMjeHHE C o0Opasnamu
IIPUPOIHBIX HUTPATOB, PpochaTon

Mogenu KpUCTAIUTMYECKUX PEmETOK anMma3za W rpadura. 3HAKOMCTBO € oOpasmamu
MPUPOJIHBIX KAPOOHATOB U CUIIMKATOB

3HaKOMCTBO C oOOpa3laMM BaKHEWIIMX COEIMHEHUN HaTpUs, Kalus, HPHUPOJIHBIX
COCMHEHUN KaJIbLHs, pPyJaMHM JKelle3a, COCAMHEHUSMHU aJIOMHHUS. B3anmopeiicteue
LIEJIOYHBIX, IIEJIOYHO3EMENbHBIX METANIOB M allOMUHUS C BOJOW. CkuraHue xeie3a B
KHUCJIOPOJIE U XJIOpE.

IIpakTHYeckne padoThI

1. IlomydeHue COJITHON KUCIIOTBI U U3y4EHUE €€ CBOMCTB.

2. PemeHnue 3KcriepuMeEHTaIbHBIX 33j1a4 110 TeMe «Kucinopon u cepa»

3. IlomydyeHune amMmmMuaka U U3y4€HHE €T0 CBOMCTB.

4. Tlonyyenme oxcuma yriepoaa (IV) m wm3ydenme ero cmoiicTB. Pacmo3naBanume
KapOOHATOB.

5. Pemenune sKkCriepuMEHTANBHBIX 3a4a4 110 TeMe «MeTauibl U UX COCIUHEHUS.

JlaGopaTopHble ONBITHI



BriTecHenue ranorenaMu Apyr Apyra u3 pacTBOPOB X COCTUHEHHH.

KauecTtBenHsble peakiuu cynbu-, cyinbPur- u cyiabhaT- HOHOB B pacTBOPE.

O3znakomieHue ¢ 00pa3iaMu cepbl U €€ MPUPOTHBIMU COCTUHCHUSIMHU.

BsauMmonelicTBre coneil aMMOHUS CO IIEJIOYaMU.

KauecTBeHHbIe peakiiuy Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHas peakuusi Ha yriIeKUCIbIN Ta3.

N3yuenue oOpa3noB MerawioB. B3aumonelicTBue MeETalIOB C pacTBOpaMH COJIEH.
O3HakoMJIEHHE CO CBOMCTBAMM U MpEBpaLCHUSIMH KapOOHATOB U THapokapOboHaToB. [lonyuenue
TUAPOKCUAA aJIOMUHUSA U B3aUMOJICHCTBUE €ro ¢ KUCIOTaMH U 1ienodyamu. KadecTBeHHbIE
peakuuy Ha HOHBI Fe’" u Fe*

PacuetHble 3a1aun

Bbruncnenus mo XMMHUYECKUM YpaBHEHHUSAM Macchl, 00bEMa WIM KOJMYECTBAa BElIECTBa
OJIHOTO W3 TPOAYKTOB pEaKUUU IO MAacCe HCXOJHOrO BEIIECTBA, OOBEMY WM KOJIUYECTBY
BEIIECTBA, COAEPIKAILEr0 ONPEACIEHHYIO OO IPUMECEH.

Paznen 3. Kparkuii 0030p BaskHeldInX oprannyeckux Beuectn (94)

[Ipeamer opranudeckoil xumuu. Heopranmdeckue M OPraHMYECKHE COCTUHEHUS.
VYrnepon — ocHoBa u3HU Ha 3emuie. OCOOEHHOCTH CTPOEHUSI aTOMa YIJIepo/ia B OPraHuYeCcKUX
COEIMHEHUSIX.

Yraesonoponsl. IlpenenvHble yrieBoaopoabl. MeTaH, 3TaH, NPOMaH — MPOCTEUIINE
MPEJICTAaBUTENN TPEAETbHBIX YIiIeBOJ0po0B. CTpyKTypHBIE (OPMYJBI  YriIeBOJIOPOIOB.
['omonornueckuii psAx NpeaeabHbIX YriaeBoAOpoaAoB. ['omosoru. duznyeckne U XUMHUYECKHE
CBOMCTBa IMpeneibHbIX YIIeBOAOPOAOB. Peaknum ropeHus u 3amenieHus. Haxoxnenue B
MIPUPOJIE MIPEEbHBIX YIIIeBOA0po10B. [Ipumenene Merana.

HenpenenbHble yrieBoAgopoabl. OTHIECHOBBIM psii HENPEAENbHbIX YIJIE€BOJAOPOJIOB.
OtusnieH. Pu3nuecKkre U XMMUYECKHE CBOMCTBA ATHIICHA.

AUETHICHOBBIM psiJ] HENPEAEIbHBIX YIJIeBOJOpoa0B. AneruieH. CBOHCTBa alleTUIeHa.
[IpuMeHeHne aneTuiIeHa.

[IpousBoanbie  yriaeBoaopojoB. Kparkuii 0030p OpraHM4ecKMX COEIMHEHUM:
OJIHOATOMHBIE  CHHUPTHI, KApOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(UPBL, KHUPBL, YIJIEBOJBL,
AMUHOKHCIIOTHI, OeKu. Posih 6€7TKOB B Opranusme.

[lonsiTie O BBICOKOMOJIEKYISIpHBIX BemiecTBax. CTpyKTypa MOJHMMEpPOB: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTEleHb mnojauMmepuszauuu. [lomudTuneH, NoNIUIpPONUIIEH,
MOJIMBUHUIIXJIOPUL.

JdeMoHcTpauuu

Mogenu MoJieKyn OpraHUYecKuX coequHeHui. ['opeHre yriieBo1opoIoB U OOHApYyKEHNE
IIPOJIyKTOB UX ropenus. KauecrBeHHas peakuus Ha 3tuseH. [lonydyenue sTuieHa.

PactBopenue sTuiioBoro cnupta B Bojie. PacTtBopeHue rimuepuHa B BOJe€.

[Tomyuenne © cBOMCTBAa YKCYCHOM KuCHIOTHI. McciemoBaHue CBOWCTB —KHPOB:
PacTBOPUMOCTb B BOJIE U OPraHUYECKUX PACTBOPUTENISX.

KauecTBeHHbIE peakiuu Ha IJIIOKO3Y U Kpaxmall.

O3HakomjieHHe C oOpa3mamMu  M3ACIUN M3  MOJIMATWIEHA, IOJUIPOIHUIIEHA,
MOJIMBUHUJIXJIOpU/IA.

[IpakTueckue paboOThI CrpyNIUPOBaHbl B OJOKU - XUMUYECKUE MPAKTUKYMbI, KOTOpBIE
CIIy’)KaT HE TOJIbKO CpPEICTBOM 3aKpEIUICHHs] YMEHHIl W HaBBIKOB, HO TaKXXE U CPEACTBOM
KOHTPOJIS 32 KAYECTBOM UX C(HOPMHUPOBAHHOCTH.

PesepBHoe Bpems (14)

3. Temarnyeckoe NIIAaHUPOBaHUE

8 ki1ace



No /it HaumenoBanue pasnena, Temsl nporpammel. Tema ypoka Koun-Bo
4acoB
Paznea I. OcHOBHbBIE NOHATHSA XUMUH (514)
1 [Tpenmer xumuu. BemecTtBa u ux coiictsa (PK) 1
2 MeTo b1 TTI03HAHUS B XMMHUH 1
3 Ilpakmuueckasa paooma Nel. Tlpuémbl oOpaieHust ¢ 1a00paTOPHBIM 1
obopynoBanueMm. CTpoeHHE TIIaMEHH.
4 Yucrele BemectBa u cMecu. (PK) 1
5 Ilpakmuueckasa padoma Ne2. OuucTKa 3arpsA3HEHHON MTOBAPSHHOM COJTN 1
6 OU3NYECKUE U XUMUYECKUE SABICHUS. 1
7 ATOMBI, MOJIEKYJIBI X HOHBI 1
8 BeniectBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS. 1
9 [IpocThle U cOKHBIE BEIIECTBA. XUMUYECKHUE JIEMEHTHI. 1
10 OtHOCHUTENbHAS aTOMHAsI Macca XUMHYECKUX PJIEMEHTOB. 3HAKU 1
XUMUYECKUX DJIEMEHTOB
11 3aKOH IOCTOSIHCTBA COCTaBa BEIECTB. 1
12 Xumunyeckue popmyinbl. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca 1
13-14 | MaccoBas a07s 3JIeMEHTa B COEIMHEHUN 2
15 BaneHTHOCTh XUMUYECKHUX AJIEMEHTOB. 1
16 CocraBieHre XMMHUYECKUX GOpPMYJI IO BaJIEGHTHOCTH. 1
17 ATOMHO-MOJIEKYJIIPHOE YUEHHUE. 1
18 3aK0H COXpaHEHHUS MacChl BEIIECTB 1
19 XHAMHUYECKUE YPABHEHUS 1
20 Tunbel XUMUYECKUX PEaAKIIUT 1
21 KonnuectBo BemecTBa. Monbs. MossipHast Macca. 1
22-23 | BpluucieHus o XuMU4YECKUM YPaBHEHUSIM peakLuii 2
24 Konumponsnaa paboma 1 no teme: [lepBoHavyalibHBIE XHUMHUYECKHE 1
TTOHATHUSA
25 Kucnopoa, Haxox1eHr€e B IPUPOJIE U TTOTYyUEHUE 1
26 CaoiicTBa KHCIOpOIa 1
27 [TIpumenenne kucnopoaa. KpyroBopot kuciopoaa B IpUpPOIE. 1
28 Ilpakmuueckasa paboma Ne3. [lonydenne u CBOMCTBA KHCIOPOA. 1
29 O30H. AJUTOTpOTIHS KUCIOpOaa 1
30 Bozayx u ero cocras. (PK) 1
31 Boaopon, HaxoxaeHue B IpUPOJIE U MOJTyUYCHHE. 1
32 CBoiicTBa U IPUMEHEHUE BOIOPO/IA 1
33 Ilpakmuueckas padboma Ne4. TlonmyueHue BOIOpOJa M UCCIECTIOBAHUE €TI0 1
CBOMCTB
34 3akoH ABOTaJpO, MOJIAPHBIN 00BEM T'a30B. 1
35 OObeMHbIE OTHOLLIEHUS Ta30B MIPU XUMUYECKUX PEAKIIHIX. 1
36 Pacuérbl o ypaBHEHUAM peakuil C yuacTUEM ra3oB 1
37 Bona. 1
38 XuMHYecKue CBOMCTBa U mpuMeHeHue Boabl (PK) 1
39 Bona — pactBoputens. PacTBopsl. 1
40 MaccoBas 10711 paCTBOPEHHOTO BEILIECTBA 1
41 Ilpakmuueckan padoma Ne5. [IpurotoBieHue pacTBopa C 1
onpeeIEHHON MacCcoOBOM JI0JIel pacCTBOPEHHOTO BEIIECTBA.
42 Okcupt 1
43 I'mppokcuibl, OCHOBaHMS 1




44 XHUMHUYECKUE CBOMCTBA OCHOBaHUMI 1
45 AmpoTepHbIE OKCUJIBI U THIPOKCHIbI 1
46 Kucnotet 1
47 XHUMHUYECKUE CBOMCTBA KUCIOT 1
48 Comnu. 1
49 XHUMUYECKUE CBOMCTBA COJNIEH 1
50 Ilpakmuueckasa paboma Neb. Penienne SKCIEpUMEHTAIIBHBIX 3a7a4 110 1
TeMe: BakHelmme KiIaccel HEOPraHMYEeCKUX COCUHEHUN.
51 Koumponvnaa paooma Ne 2 o teme: Baxxneime Kiaccol 1

HCOPraHNM4CCKUX COGI[I/IHCHI/IfI.

Paznean 2. Ilepuoanyeckuii 3aK0H U MepHOAUYECKAS] CHCTEMA XUMHYECKUX IJIEMEHTOB
J.A. MenneneeBa. Ctpoenue atroma (74)

52 Knaccudukanus XuMHUUECKUX 371€MEHTOB. 1
53 [Tepuonnueckuii 3akon . 1. Menpaeneena. 1
54 [leproauueckast TabnMIIa XUMHUYECKUX 3JIEMEHTOB 1
55 Crpoenue aToma. 1
56-57 | Pacnpenenenue 37eKTPOHOB MO YPHEPTETUIECKUM YPOBHSIM. 2
58 3HavYeHHNE TIEPUOTUIECKOTO 3aKOHA 1
Paznen 3. Crpoenue BeuecTBa (74)
59 DNEeKTPOOTPUIIATEIIEHOCTh XUMUYECKUX JIEMEHTOB. 1
60 OcHOBHbIE BUJIbl XMMHUECKOH CBSI3U: KOBAJICHTHASI HETOJIpHAS, 1
KOBaJICHTHAs! MOJIsSIpHast
61 OcHOBHBIE BUJIbI XUMHYECKOU CBSI3U: HOHHASL. 1
62 Crenenp okucinenus. [IpaBuiia onpeneneHus CTeNEeHN OKUCICHUS 1
63 Konumponsnan paboma Ne 3 o teme: [leproamdeckuii 3aKoH. 1
Ctpoenue atoma. CTpO€HHE BEIIECTB. XMMHYECKAs CBS3b.
64 [Ipomexyrounas arrectauus. KontponabHas padorta 1
65 OrmpeneneHue CTETEHH OKUCICHUS 1
IToBTOpenue mo kypcy xumum 8 kiacce (3 4)
66 KonnuecTBeHHbIE OTHOIIEHUS B XUMUHT 1
67 Bakneiimme Kinaccsl HEOPraHMYECKUX COEIUHEHUN 1
68 Ilepuoouueckuii 3akoH u cmpoeHnue amoma 1
9 ki1acc
No /it HaumenoBanue pasnena, TeMmsl nporpammel. Tema ypoka Koun-Bo
4acoB
Pa3nes 1. MHoroodpasue xumuieckux peaxkuuii (15 1)
1 Knaccudukanus XuMHUYECKUX peaklui 1
2-3 OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 2
4 TennoBblie 3 HEeKThl XUMUUYECKUX peaKkui 1
5 CKOpOCTh XMMHUYECKUX peakuui 1
6 [IpakTuueckast padora Nel. M3ydyeHue BIUSHUS YCIOBUN IPOBEICHUS 1
XMMHUYECKON PEeaKIMK Ha €€ CKOPOCTh
7 Ob6paTtumsle peakiuu. [IoHsATHE O XUMHYECKOM PaBHOBECUU 1
8 CymHoCTh IpoIecca MEKTPOIUTUYECKON TUCCOIHAIITT 1
9 Jucconmanysi KUCIOT, OCHOBAHUM M COJICH 1
10 Crnabpbie U CHIIbHBIE ANIEKTPOTIUTHL. CTETIeHb TUCCOIUAINH 1




11 Peakiiun nonHoro ooMena 1
12 IM'maposus coneit 1
13 [IpakTnueckas padora Ne2. Pemienne sxciepruMeHTalbHbIX 3334 10 1
Teme «CBOICTBA KUCIIOT, OCHOBAHUN U COJIEH KaK JICKTPOJIUTOBY
14 06061eHne «MHOroobpazue XuMUYECKUX PeaKuii» 1
15 KonTponbnas padora Nel «MHoroo0pasue XuMU4eCKHX peaKIuii» 1
Paznen 2. Muoroo6pasue BeiectB (42 )
16 XapaKkTepucTUKa rajloreHoB 1
17 XJop 1
18 XJIOPOBOJOPO/I: MOJTYYECHHE U CBOMCTBA 1
19 CounsiHast KucioTa 1 €€ cosiu 1
20 [IpaxTuueckas padota Ne 3. [loyueHue coisiHOM KUCIIOTHI U U3y4eHUE 1
€€ CBOMCTB
21 XapakTepuCTUKA KUCIOPOAA U CEPhI 1
22 CBolicTBa U NPUMEHEHUE CEPBI 1
23 Ceposonopon. Cymnbhu bl 1
24 Oxkcun cepsl (IV). Cepuucras kuciora 1
25 Oxkcun cepsl (VI). Cepnast kuciiota 1
26 [IpaxTuueckas padota Ne 4, Pemenue skciepuMeHTalIbHbIX 3a]1a4 110 1
teme «Kucmopon u cepa»
27 XapakTepucTtuka azora u pochopa. Puznyeckue 1 XUMUIECKHE 1
CBONMCTBA a30Ta
28 AMMUaKk 1
29 [Tpaktuueckas padota NeS. [TonydeHne amMuaka u U3y4eHUE €ro 1
CBONCTB
30 Conu aMMOHUS 1
31 A30THas KHCIOTA 1
32 Conu a30THOM KHCIIOTHI 1
33 docdop 1
34 Oxkcun pochopa (V). Dochopnas kucnora u €€ cou 1
35 XapakTepucTUKa yriiepoaa U KpeMHU. AJUIOTPONHS yTiiepoaa 1
36 XUMHYECKUE CBOMCTBA yriaepoaa. Aacoporus 1
37 Oxkcun yraepona (II) — yrapusiii ra3 1
38 Oxkcun yranepona (IV) — yrinexucnsiii ra3 1
39 YroapHas kucnota 1 €€ cosn. KpyroBopot yriiepoja B npupojie 1
40 [TpakTuueckas padota Ne 6. [Tosryaenne okcuaa yriepoaa (IV) u 1
u3ydeHue ero cBoicTs. Pacno3HaBanue kapboHATOB
41 Kpemuuit. Oxcup kpemuus (IV) 1
42 KpemHueBas kucnora u e€ coau 1
43 O6006menue mo Teme «Hemerammbsny 1
44 KonTtponbnas pabora No2 «HemeTaiabi» 1
45 XapakTepucTUKa METAIIOB 1
46 Haxosxienne MeTayiioB B IpUpoJe U OOIIME CIIOCOOBI UX MOTyYEHUS 1
47 XUMHUYECKHE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUN Psifl 1
HaIpsHKEHUH METaJUIOB
48 CruiaBbl 1
49 [llemounplie MeTaIITBI 1
50 Marnuii. [llenodyHo3zemMenbHbIE METAIUIBI 1
51 Baxxnenmme coequHeHNS KATBIUS. JKECTKOCTD BOJBI 1




52 AnroMuHui 1
53 Baxueiimme coeAMHEHNS aTFOMUHUSA 1
54 XKeneso 1
55 CoennHeHus xenes3a 1
56 [Ipaktuueckas padota Ne7. Pemenne sKCcriepuMeHTaIbHBIX 3a7a4 110 1
teme «MeTauib»
57 KonTtponbnas padota Ne3 «Metamibhy 1
Paznen 3. KpaTkuii 0030p BaskHelInx oprannyeckux Beuectn (94)
58 Opraandeckasi XUMUs 1
59 [Ipenenbubie (HACHIIICHHBIE) YIIIEBOAOPOIBI 1
60 HenpenenbHble (HEHACHILIEHHBIE YTIEBOI0POIbI) 1
61 [Tosmmepsl 1
62 [IpousBoiHbIe yriaeBoaopooB. CiupThl |
63 Kap6onosbie kuciotsl. Cnoxuble 3pupbl. XKupbl 1
64 [Tpomexxyrounas arrectanusi. KontposasHas paborta 1
65 YrieBoab 1
66 AMUHOKHUCIOTHL. benkn 1
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