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IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
HPEIMETA «XUMUSD»

N3yyeHne XMMuUM B OCHOBHOM LIKOJE JA€T BO3MOXXHOCTH JOCTHUYb CJEIYIOLIUX
pe3yJIbTaTOB B HANIPABICHUN JIMYHOCTHOIO PA3BUTHSL:

1. BOCIIMTAHUE POCCUMCKON TPAXKIAAHCKOM UIACHTUYHOCTU: NaTPUOTHU3MA,
A00BH M yBaxkeHHIO K OTeyecTBy, 4yBCTBa TOpAOCTH 3a cBoio Poauny, 3a
POCCUICKYIO XMMHUYECKYIO HAYKY;

2. dbopMupoBaHrEe IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKM U OOLIECTBEHHOM NPAaKTHKH, a TAKXKe
COLIMAJIBHOMY,  KYJIBTYPHOMY, S$I3bIKOBOMY W JYXOBHOMY MHOrooOpa3uio
COBPEMEHHOI'0 MHPA;

3. (opMupOBaHNE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTHU
U CIIOCOOHOCTH K CaMOPa3BUTHUIO U CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMHU K
OOy4YeHHIO U TIO3HAaHUIO, BBIOOPY NPOPHUILHOIO O00pa3oBaHUS Ha OCHOBE
uHbOpMaIlMM O CYLIECTBYIOIIMX HOpodeccHsXx M JUYHBIX MNPOPECCUOHATBHBIX
OPEIIOYTEHUHM, OCO3HAHHOMY IOCTPOEHUIO HMHIUBUAYalIbHOW 00pa3zoBaTEIbHOMN
TPAEKTOPUHU C YUETOM YCTOMUYMBBIX [TO3HABATENbHBIX HHTEPECOB;

4. dbopmupoBanue KOMMYHUKATHUBHOM KOMITETEHTHOCTH B
00pa3oBaTeNbHOM,  OOIIECTBEHHO  IOJE3HOH,  y4eOHO-MCCIEeI0BaTEIbCKOM,
TBOPUYECKOW U APYIMX BHJIAX ACSITEIbHOCTH;

5. ¢bopMupOBaHHE MOHUMAHUS LIEHHOCTU 3J0POBOIO0 M 0€30MacHOro
o0pa3za JKM3HM; YCBOEHUE TIpaBWJI HWHAUBUAYAIBHOIO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJAEHUS B UYPE3BBIYAWHBIX CUTYalUAX, YIPOXKAIOIIUX KU3HU U
3JI0pOBBIO JIIOCH;

6. dbopMupoBaHrEe MO3HABATETHLHOM W MH(POPMAIMOHHON KYJIBTYPHI, B
TOM YHCJIE€ PAa3BUTHE HABBIKOB CAMOCTOSITEIILHOM Pa0OTHI C y4eOHBIMH TTOCOOUSIMU,
KHUTaMH, JOCTYINHBIMM HWHCTPYMEHTaMH M  TEXHUYECKHMMH  CpPEICTBAMMU
UH(POPMAIIMOHHBIX TEXHOJIOTU;

7. dbopMHpOBaHHE OCHOB 3KOJIOTMUYECKOIO CO3HAaHUSI Ha OCHOBE
OpU3HAHUA IIEHHOCTH HU3HM BO BCeX €€ MPOSBICHUSIX M HEOOXOAMMOCTH
OTBETCTBEHHOTr'0, OEPEKHOT0 OTHOLIEHUS K OKPYKAIOILEN Cpene;

8. pa3BUTHE TOTOBHOCTH K PEIIEHUI0 TBOPYECKUX 3a7a4, YMEHHUS
HaXOJWUTh aJIeKBAaTHBIE CIIOCOOBI MOBEACHUS U B3aUMOJEHCTBUS C MapTHEPAMU BO
BpeMsi y4eOHOM ¥ BHEY4YeOHOW JIeATENIbHOCTH, CIOCOOHOCTH OIIEHUBATh
npoOJIEMHBIE CUTyallud W ONEpPAaTUBHO NMPUHUMATh OTBETCTBEHHBIE DPELICHHS B
pa3aMuYHBIX  MPONYKTUBHBIX BHJAAX  JCATENbHOCTH  (yueOHasi  IMOMCKOBO-
UCCIIeI0BaTENbCKAsl, KIIyOHAas!, MPOEKTHAas!, KPY>KKOBAs U T. II. )



MeTtanpeaMeTHbIMU  pe3yjibTaTaMUd OCBOCHHMS OCHOBHOW 00pa3oBaTelIbHOU
IpOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHuUs SBIISIOTCS:

1. OBJIaJICHUE HAaBBIKAMHU CAMOCTOSITEIBHOIO MPUOOPETeHHs] HOBBIX 3HAHUM,
OpraHu3alyy y4eOHOH JesTeIbHOCTH, IOUCKA CPEJICTB €€ OCYIIIECTBICHHUS;

2. YMEHHE  IUIAaHUPOBaTh  IYTH  JOCTHKEHHMS  LEJIed Ha  OCHOBE
CaMOCTOSITEJILHOTO aHaJIM3a YCIOBUM W CPEICTB MX JOCTUXKEHUS, BBIJCIATH
aNbTEPHATUBHBIC CIOCOOBI  JIOCTMKEHHWS TIeMM ©  BBIOMpaTh  Hambojee
s exTuBHBIN crI0CO0, OCYIIECTBIISITH TO3HABATEIbHYIO PEIIEKCHIO B OTHOIIIEHUU
JEHCTBUI MO PELIEHUIO YYEOHBIX U MO3HABATENbHBIX 3a/au.

3. yMEHUE IOHUMAaTh MPOOJIEMy, CTaBUTh BOIPOCHI, BBIIBUTATh THUIOTE3Y,
J1aBaTh OINpPENETICHUE MOHATUAM, KJIaCCU(PULUMPOBATh, CTPYKTYPUPOBATH MaTepHall,
OPOBOJUTH  SKCIIEPUMEHTHI,  apryMEHTUPOBaTh  COOCTBEHHYIO  IO3MIIHIO,
(GbopMyIHpOBaTh BHIBOABI U 3aKIIOUYEHUS;

4, YMEHUE COOTHOCUTH CBOU JIEUCTBHUS C IUIAHUPYEMBIMU peE3yJbTaTaMH,
OCYLIECTBJISTh KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLECCE JTOCTHKECHHUS
pe3ynbTaTa, ONnpeAeNsTh CIOocOObl IEUCTBUM B paMKax MPEIIOKEHHBIX YCIOBUH U
TpeOOBaHU, KOPPEKTHUPOBATH CBOU JIEUCTBUSI B COOTBETCTBUHM C M3MEHSIOLIEHCS
CUTYyalLUEH;

S. dbopMupoBaHrue W pPa3BUTUE KOMIETEHTHOCTH B OOJACTH HCIIOJIb30BAHUS
UHCTPYMEHTOB U TEXHUYECKHUX CPEICTB HH(POPMAIMOHHBIX  TEXHOJIOTHM
(KOMIIBIOTEPOB M TPOTPAMMHOI0 OOECIICUCHHS]) KaK MHCTPYMEHTAIbHO OCHOBBI
pa3BUTHS KOMMYHHUKAaTUBHBIX W TI03HABATEIbHBIX YHHUBEPCAIbHBIX YYEOHBIX
JICUCTBUM;

6. YMEHHE CO3/aBaTh, MPUMEHATh U INPEoOPa3oBBIBATH 3HAKM W CHMBOJIBI,
MOJIETT ¥ CXEMBI JJI pelIeHUs] y4eOHBIX U TT03HaBaTEIbHBIX 33]1ay;

7. YMEHHE H3BJIEKaTh WH(GOPMALMIO W3 PAa3IMYHBIX HCTOYHHMKOB (BKIIIOUas
CpeICTBA MAacCOBOM HWH(pOpMalMK, KOMIAKT-JUCKA Y4YyeOHOro Ha3HaueHus,
pecypcbl MHTEepHETa), CBOOOAHO MOJIB30BAThCSl CIIPABOYHOW JINTEPATYpOil, B TOM
YuUCclie W Ha DJIGKTPOHHBIX HOCUTENAX, COOMIOAATh HOPMBI HH(OPMAaLMOHHON
n30UpaTeNbHOCTH, STUKHY;

8. YMEHHUE Ha MPAKTHKE MOJb30BATHCS OCHOBHBIMU JIOTMYECKUMU NpHEMaMHU,
METOJIaMU HAOJIOICHUS, MOJCIUPOBAHUS, OOBSCHEHHUS, pEIIeHUs MpooiIeMm,
IPOrHO3UPOBAHUS U JIP.;

9. YMEHUE OPTaHU30BBIBaTh CBOKO KM3Hb B COOTBETCTBHUM C IIPEICTABICHUSIMU
0 370pOBOM o0pa3e >KHU3HH, MpaBax M OOA3aHHOCTAX TIPAKIAHWHA, LEHHOCTSX
OBITHUS, KyJTbTYPBI U COLIUATBHOT'O B3aUMOACHCTBHS;

10. ymeHHE BBIMOJTHATH MTO3HABATENbHBIC U IPAKTUYECKUE 3a/1aHUS, B TOM YHUCIIE
IPOEKTHBIE;



11. yMeHHe caMOCTOSATENILHO U apTyMEHTHUPOBAHHO OIICHUBATh CBOU JICUCTBUSA U
JEUCTBUSL OJHOKJIACCHHUKOB, COAEpKAaTEIbHO OOOCHOBBIBAas MPABWIBHOCTH WU
OLIMOOYHOCTh pe3yibTaTa U crnocoba JeMcTBUS, aJeKBaTHO OLEHUBATh
O00BEKTUBHYIO TPYJHOCTh KaK Mepy (PAKTUUECKOr0 WM MPEAIO0JIaraéMoro pacxoaa
PECYpCOB Ha pELICHUE 3a]laud, a TAKKE€ CBOM BO3MOXXHOCTH B JOCTH)KEHUU LIEIU
ONPEIEIIEHHOUN CII0KHOCTH;

12. ymenme pabGorath B rpymne — OSGOYEKTUBHO COTPpYAHHYATH W
B3aUMOJICHCTBOBaTh HA OCHOBE KOOPAWMHALIMM PA3JIMYHBIX MO3UMLUUNA MpHU
BBIPA0OTKE OOIIEro pemeHus B COBMECTHOM JAEATEIbHOCTH; CIyIIaTh MapTHEpa,
dbopMynHpoBaTh U apryMEHTUPOBATH CBOE MHEHHE, KOPPEKTHO OTCTaMBaTh CBOIO
MO3UIIMIO0 U KOOPAUHUPOBATH €€ C MO3UILIUKM MapTHEPOB, B TOM YKCJIE B CUTyalluU
CTOJIKHOBEHHSI UHTEPECOB; MPOAYKTHBHO pa3peliath KOHMIUKTHI HA OCHOBE yuyeTa
MHTEPECOB M MO3ULHN BCEX €r0 yYaCTHUKOB, MIOMCKA W OLIEHKH AJIbTEPHATUBHBIX
CIIOCOOOB pa3pernieHrst KOH(IUKTOB.

IlpeamMeTHBIMH  pe3yJbTaTaMH  OCBOCHHS  OCHOBHOW  00pa3oBaTelbHOU
IpOrpaMMbl OCHOBHOI'O OOIIET0 00pa30BaHuUs SABIISAIOTCS:

1. dbopMHpOBaHKE NTEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUIN O
BEIIECTBAX, MX TMPEBPAIICHUSIX M TMPAKTUYECKOM TNPUMEHEHHH; OBJaJCHUE
MNOHSATUUHBIM ANMNapaTOM U CUMBOJIUYECKUM SI3bIKOM XHUMUHU;

2. OCO3HaHHE O0BEKTUBHO 3HAUUMOCTH OCHOB XUMHUUYECKOW HayKH KakK 00J1acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMHUYECKHX TMPEBPAIICHUN OpPraHUYeCKUX |
HEOPraHWYECKHUX BEIIECTB KaK OCHOBbl MHOTUX SIBJICHUM JKUBOW M HEXKUBOU
OPUPO/BL; YIayOJeHre IPEICTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA;

3. OBJIaJICHWE OCHOBAMH  XHMHYECKOM  T'PAMOTHOCTH:  CIOCOOHOCTBIO
AHAIM3UPOBATh U OOBEKTUBHO OLICHUBATH >KU3HEHHBIE CUTYallUH, CBSI3AHHBIC C
XUMHUEH, HaBbIKAMU OE€30MacCHOr0 OOpalleHusl C BEIIECTBAMU, UCIOJIb3YEMBIMU B
MOBCETHEBHOMN JKU3HU; YMEHHUEM aHAIM3UPOBATh U IUIAHUPOBATH AKOJOTMUYECKU
0e30macHoOe MOBEJEHUE B LENSIX COEPEKEHUS 3J0POBbS U OKPYKAIOILIEH CPEbL;

4, dbopMHUpOBaHWE YMEHHM  yCTaHaBIWBATh CBS3M  MEXIYy  pealbHO
HAOJII0JJaeMbIMU XUMHUYECKUMHU SBICHUSIMH M TIPOIECCaMM, TPOUCXOSAIIMMUA B
MUKPOMHPE, OOBSACHITH MNPUYMHBI MHOr0OOpa3usi BEIECTB, 3aBUCUMOCTh HX
CBOWCTB OT COCTaBa U CTPOEHHUS, a TAK)KE 3aBUCUMOCTbH NPUMEHEHUS BEIIECTB OT
HX CBOICTB;

d. NPUOOPETEHHsS] OMbITa WCIOIB30BAHUS PA3IMUYHBIX METOJIOB H3y4YCHHUS
BEIIIECTB; HAOJIONECHUS 3a WX TMPEBpAIEHUSIMHU TPU MPOBEICHUM HECI0XKHBIX
XUMHYECKHUX HKCIIEPUMEHTOB C HCIIOIb30BAaHUEM JIaOOPATOPHOTO 00OPYAOBAHUS U
puodopoOB;

6. YMEHUE OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX, 0KOTax M JPYTrUx
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIaA0OPATOPHBIM 000PYI0OBaHUEM;



7. OBJIaJICHHE MpHeMaMH paboThl ¢ WH(OpMaNUel XUMHYECKOTO COJEpIKAHUS,
IPEICTaBIIEHHON B pa3Ho ¢opme (B BHIe TeKcTa, GopMyi, TpaduKoB, TaOIAIHBIX
JAHHBIX, cXeM, (poTorpaduii u ap.)

8. CO3/laHMEe OCHOBBI 171 (OPMHpPOBAHUS HWHTEpeca K PACHIMPEHUI0 W
yIIIyOJIEHHI0O XUMUYECKUX 3HAaHUU U BbIOOpa XMMHMM Kak NpOoQUIbHOIO MpenMera
Opy MepexoJe Ha CTyNeHb cpeaHero (MoJHOro) obmiero oOpa3oBaHusd, a B
JaJbHENIIIeM U B KauecTBe cepbl cBoe MpOoheCCHOHATBHON e TebHOCTH;

9. (¢bopMupOBaHUE MPEACTABICHUI O 3HAUEHUN XUMUYECKONW HayKU B pELICHUU
COBPEMEHHBIX 3KOJOTMYECKHX MpoOJieM, B TOM UHCIE B MPEIOTBPAIICHUU
TEXHOT'€HHBIX U KOJIOTUYECKUX KATacTpod.

OcHOBHBbIE NOHSTUS XUMHHU (YpoBeHb aTOMHO-MOJIEKYJISIPHBIX
NMpPeACTABJICHNH)

BbINyCKHUK HAYYUTCH:

- OMHCHIBATh CBOMCTBA TBEPABIX, KHUJIKHX, Ta3000pa3HBbIX BEIIECTB, BBIACHSAS UX
CYLIECTBEHHbIE IPU3HAKH;

- XapaKTepU30BaTh BEUIECTBA MO COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTaHABINBATh
NPUYUHHO-CJIEICTBEHHBIE CBSA3M MEKY JaHHBIMU XapaKTEpUCTUKAMU BEUIECTBA,;

- pacKpbIBaTh CMBICT OCHOBHBIX XHMHWYECKHX TMOHITHIA: aTOM, MOJEKyJa,
XUMHYECKUN JIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BaJIEHTHOCTH,
UCITOJIb3Ys 3HAKOBYIO CUCTEMY XUMUMU;

- U300paXkaTh COCTaB MPOCTEHIINX BEHIECTB C MOMOIIBI0 XUMHUYECKUX (HOpMYIT U
CYUIHOCTh XMMHYECKUX PeaKlUi ¢ TOMOIIbIO XUMUYECKIX YPaBHEHUH;

- BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB, a
TaK)K€ MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCTUHEHUSIX;

- CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

KJIaCCU(QHUIIMPOBATh OKCHIIBI M OCHOBaHHS MO CBOMCTBAM, KUCJIOTHI U CONH — TIO
COCTaBYy;

- OIKCHIBaTh COCTaB, CBOWCTBA M 3HA4YeHHWE (B TPUPOJAE U TMPAKTHUECKOU
JeSITeIbHOCTH YeJIOBEKa) MPOCTHIX BEUIECTB — KUCIOPOAa U BOAOPO/A;

- IaBaTh CPAaBHUTEIHHYIO XapaKTEPUCTUKY XUMUYECKUX SJIEMEHTOB U BaKHEHIIINX
COEIMHEHHM €CTECTBEHHBIX CEMEWUCTB MIEIOUHBIX METAIIJIOB U TaJIOT€HOB;

- II0JIb30BAThCA 1a00PaTOPHBIM 0OOPYAOBAHMEM U XUMHUUYECKOH MOCY10;

- TMPOBOJUTH HECIIOKHBIE XMMHUYECKHUE OMBITHI M HAOMIOACHUS 32 M3MEHEHHSIMH
CBOMCTB BEIIECTB B IPOLIECCE UX IMPEBpaLIEHU; cOOMI0AaTh NMpaBUia TEXHUKHU
0€30MMacHOCTH MPH MPOBEICHNU HAOIIOICHHUI U OTBITOB,

- pa3nnyaTh HKCIEPUMEHTAIBHO KUCIOTHI M MIENOUH, MOJNb3YSICh UHANKATOPAMH;
0CO3HaBaTh HEOOXOAMMOCTb COONIOAEHHUS Mep 0€30MacCHOCTU IpU OOpaIleHUU C
KHCJIOTaMH | IIEIOYaMH.

Boinycknuk noayuum 603mM0)4CHOCHb HAYUUMbCA:



- TPaMOTHO O0paIaThCs ¢ BEIIECTBAMH B TTIOBCEIHEBHOM XKU3HU,

- OCO3HaBaTh HEOOXOAMMOCTH COOJIOJIEHUS MPABHWI SKOJOTUUECKH OE30macHOro
MOBEJCHUS B OKPYKAIOIIECH IPUPOIHON CpELE;

- IOHUMATh CMBICJ U HEOOXOJUMOCTh COOIIOJICHUS MPEANUCAHUN, TpeajiaraeMbIX
B MHCTPYKIIUSX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOM XUMUU U JIP.;

- UCIOJIb30BaTh MPUOOPETEHHBIE KIIFOYEBBIE KOMIETEHTHOCTH TMPHU BBIMOIHEHUU
UCCJICIOBATEIBCKUX MPOEKTOB MO0 M3YyYEHUIO CBOWMCTB, CIOCOOOB TOJYyYCHHUS H
pacro3HaBaHUsI BEUIECTB;

- pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJb3YS CPEACTBA YCTHOIO U
MUCBMEHHOT'O OOIIEHUS!, MPOSBIATh TOTOBHOCTh K YBKCHUIO MHOM TOYKHU 3PEHUS
IpH 00CYKIEHUU PE3yJIbTaTOB BBIIIOJHEHHON padOThI;

- OOBEKTHUBHO OLIEHUBATh WH(MOPMAIIMIO O BEIIECTBAX M XMMHYECKUX MpPOleccax,
KPUTUYECKH OTHOCUTBHCA K TICEBJOHAYYHOU HH(OpMalLMU, HET0O0pOCOBECTHOM
peKaMe, Kacarolencsl NCIOJIb30BaHUS PA3JIMYHbBIX BEIIECTB.

Ilepuoanyecknii 3aKOH U NMEPUOAUYECKAS CUCTEMAa XMMHUYECKHX 3JIEMEHTOB
. 1. MenpeseeBa. CTpoeHue BellecTBa

BbInyCKHUK HAYyYHMTCH:

- KJIaCCU(PUIIUPOBATh XUMUYECKHUE JIEMEHTHI Ha METaJUIbl, HEMETAJLIbI, 3JIEMEHTHI,
OKCHUJIBI U TUAPOKCHIBI KOTOPHIX aM(pOTEPHBI, U UHEPTHBIC IEMEHTHI (Ta3bl) s
OCO3HAHHUS BaXKHOCTHU YIOPSAIOYEHHOCTH HayYHbIX 3HAHU;

- pacKpbIBaTh CMBICH nepruoandeckoro 3akona /. 1. Menneneena;

ONKCHIBATh M XapaKTEpU30BaTh TAOIMUHYIO (POpPMY TEPHOTUYECKON CHUCTEMBI
XUMHYECKUX IJIEMEHTOB;

- XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U PACIPEIACICHUE YUCIIA IEKTPOHOB I10
AJEKTPOHHBIM CJIOSIM aTOMOB XHMMHYECKHMX DJJIEMEHTOB MalbIX IEPHOJOB
MEPUOJNYECKON CUCTEMBI, a TAK)KE Kalvs U Kb,

- pa3iuyarth BHUJAbBl XUMUYECKOW CBSI3M: HOHHYIO, KOBAJIEHTHYH TMOJISPHYIO,
KOBAJIEHTHYIO HETIOJISIPHYIO U METAJIJINYECKYIO;

- n300paxaTh JJIEKTPOHHBIE (OPMYIBI BEMIECTB, 00Pa30BAHHBIX XUMUYECKUMH
CBSI35IMU PAa3HOTO BU/IA;

- BBISIBJIATh 3aBUCHMOCTH CBOWMCTB BEIIECTBA OT CTPOCHUS €ro KPUCTAJLINYECKOU
peméTky (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAJUTMYECKOM );

- XapaKTepu30BaTh XWMHYECKUE OJJIEMEHThl W UX COCAUHEHHS Ha OCHOBE
MOJIOXKEHHSI DJIEMEHTOB B MEPUOIMYECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS UX
aTOMOB;

- OIKMCHIBATH OCHOBHBIE Mpeanochuiku OTKpbiTUsd [ WM. MeHnneneeBpim
NEPUOIMYECKOTO 3aKOHA M NEPUOANYECKONM CHUCTEMBl XMMUYECKHX 3JIEMEHTOB U
MHOr000pa3HyI0 HAYUHYIO ESTEIbHOCTh YUEHOTO;



- XapakTepu30BaTh HAyYHOE U MHPOBO33PEHUYECKOE 3HAUYECHHE IMEPUOANYECKOrO
3aKOHA U MEPUOANYECKON CUCTEMbl XUMUYEeCKUX 3neMeHToB . 1. Menneneea; #
OCO3HABaTh HAaY4YHbIE OTKPBITUS KaK pe3yibTaT JJIMUTEIbHBIX HAOIOACHUH,
OMBITOB, HAYYHOU MOJIEMUKH, IPEOTONIEHUS TPYAHOCTEN U COMHEHUI. BhITyCKHHK
MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

- OCO3HABATh 3HAYEHHE TEOPETHUUECKUX 3HAHUHU JJId MPAKTHUECKOU NEATEITbHOCTH
YEJIOBEKa;

- OMKUCHIBATh M3YyYEHHBIE OOBEKTHI KaK CHUCTEMbI, IPUMEHSS JIOTUKY CHUCTEMHOIO
aHanu3a;

- IPUMEHATHh 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOJANYECKON CUCTEMBI XUMHUYECKUX
AJIEMEHTOB JIJIsl O0bSICHEHUS U MPEJIBUACHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

- pa3BuBaTh WH(MOPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIIIYOJICHHUS
3HaHUK 00 MCTOPUM CTAHOBJICHHS XMMUYECKONW HAyKH, €€ OCHOBHBIX IOHSTHUH,
NEPUOJUYECKOr0 3aKOHA KaK OJTHOTO U3 BaKHEHIIUX 3aKOHOB MPUPOBL, a TAKKE O
COBPEMEHHBIX JOCTHKECHUSX HAYKU U TEXHUKHU.

MHoroo0pa3ne XUMHYECKHUX PeaKid

BbInyCKHUK HAYyYHMTCH:

- OOBSACHATH CYTh XMMHYECKHMX MPOIIECCOB; # Ha3bIBaTh MPU3HAKU U YCIOBHUS
MPOTEKAHUSI XUMUYECKUX PEAKIUM;

YCTaHABIIMBATh MPUHAJIECHKHOCTh XUMHUUYECKON PEAKIMH K ONPEACTIEHHOMY THITY
10 OAHOMY U3 KJIACCU(PUKALIMOHHBIX PU3HAKOB:

l) mo uucnmy M cocTaBy MCXOJHBIX BEIIECTB M MPOAYKTOB pEAKIUU (peakiuu
COCIMHEHUS, PA3JIOKEHHUS, 3aMEICHHsI 1 OOMEHA);

2) 1O BBIIEICHUIO WM TMOIVIONIEHUIO TEIUIOTHI (PEaKIMu 3K30TEPMHYECKHUE U
SHAOTEPMUYECKHUE);

3) 10 U3MEHEHHUIO CTENEHEN OKHUCICHHS] XUMHYECKUX AJIEMEHTOB (OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH);

4) mo o6paTUMOCTH Tpoliecca (peakuu oopaTUMbIEe U HEOOPATUMBIE);

- Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEaAKITUH;

- Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CMEIIEHNE XUMUUECKOTO PAaBHOBECHS;

- COCTaBJISITh YPaBHEHUS BJIEKTPOIUTUYECKOW JTUCCOLMAIIMU KHUCIIOT, IIEI0YEi,
COJIEH; TOJTHBIE M COKpAIIEHHbIC HOHHBIE YpaBHEHUS peaKinii 0OMeHa; ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH;

- TPOTHO3UPOBATH MPOAYKTHl XMMHUYECKMX pPEakuuid 1o (HopmyiaM/Ha3BaHUAM
UCXOJHBIX BEUIECTB; ONMPEAENSATh UCXOAHbIE BelleCcTBA MO (hopmysiaM/Ha3BaHUAM
IPOJIYKTOB PEAKIINH;

- COCTaBJATh YPAaBHEHHUS pPEAKIMI, COOTBETCTBYIOIIMX MOCIEA0BATEIbHOCTU
(«uenoykey) MmpeBpalleHlii HEOPraHMYECKUX BELIECTB Pa3IUYHbIX KJIACCOB;



- BBIIBJISITH B MPOIECCE HKCIEPUMEHTA IMPU3HAKU, CBUJIETEILCTBYIOUIUE O
NPOTEKAHUU XUMHUYECKOW PEaKIINH;

- TOTOBUTB PACTBOPBHI C ONPEIEIEHHON MaCCOBOM J10JIEN PACTBOPEHHOI'O BEILIECTBA,;
- OINpENEeNATh XapaKTep Cpenbl BOAHBIX PACTBOPOB KHCIOT W IIEIOYEN IO
MU3MEHEHMIO OKPACKU UHIUKATOPOB;

- MPOBOJUTH KAYECTBEHHBIE PEAKIUH, MOATBEPKAAIONINE HAIUYME B BOJHBIX
pacTBOpax BEUIECTB OT/EIbHBIX KATUOHOB U AHUOHOB.

Boinycknuk nonyuum 603MO0MCHOCHb HAYYUMbCA:

- COCTaBJISAITh MOJIEKYJISIPHBIE M TIOJHBIE MOHHBIE YPAaBHEHHUS MO COKPAIEHHBIM
VOHHBIM YPaBHEHUSIM;

- IPUBOJUTH MPUMEPHI PEAKIUH, TOATBEPKIAIOLIUX CYIIECTBOBAHUE B3aUMOCBSI3H
MEX/y OCHOBHBIMH KJIACCAMHM HEOPTAaHUYECKHUX BELIECTB;

- MPOrHO3UPOBATh PE3YNbTAThl BO3ACUCTBUS Pa3IMUHBIX (DAKTOPOB HAa CKOPOCTh
XUMHYECKOW pEeaKInu;

- IPOrHO3UPOBATh PE3YJbTaThl BO3JCHCTBUS Pa3IMuHbIX (PAKTOPOB Ha CMELIECHUE
XUMHUYECKOTO paBHOBECHS.

MHorooopa3sue BemecTs

BeinyckHMK HAYy4YHTCH:

- ONpeAeNATh NPHUHAJIECKHOCTh HEOPraHMYECKMX BELIECTB K OJHOMY U3
MU3YUYEHHBIX KJIACCOB/TPYIII: MeETallIbl M HEMETaJlJIbl, OKCHUJbl, OCHOBaHUS,
KHCJIOTBI, COJIN;

COCTaBJIATH (POPMYJIBI BELIECTB M0 UX HA3BaHUSIM;

- OIIPEAENATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS DJIEMEHTOB B BEIIECTBAX;

- COCTaBJATh (HOPMYJIBI HEOPraHMYECKUX COEIMHEHUN 10 BaJEHTHOCTAM H
CTENEHAM OKHCIICHUS 2JIEMEHTOB, a TAKXKE 3apsiiaM MOHOB, YKAa3aHHBIM B TaOJIMIIE
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;

- OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MYECKMX U XUMUYECKUX CBOMCTB
OPOCTHIX BelIEeCTB (METANIOB K HEMETANIOB) M MX BBICHIMX OKCHJOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOI'0 U TPETHETO NEPHOOB;

- Ha3bpIBaTh OOIME XUMHUYECKHE CBOMCTBA, XapaKTepHbIE AJiA TPYMI OKCHIOB:
KHCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

- Ha3bIBaTh OOLIME XMMUUYECKHUE CBOWCTBA, XapaKTEPHbIE I KaXJA0ro U3 KJIacCOB
HEOPraHMYECKUX BEIECTB (KUCIOT, OCHOBAHUH, COJe);

- INPUBOAUTH IPUMEPHl PEAKLMM, IOATBEPKAAOIINX XUMHUYECKHE CBOMCTBA
HEOPTraHMYECKHUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUW U COJIEH;

- ONpeAeNATh  BEUIECTBO-OKUCIMTEIb W  BEIIECTBO-BOCCTAHOBUTEIL B
OKHCJIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX;

- COCTaBJIATh JIEKTPOHHBIN OanaHc (1151 M3YYEHHBIX PEAKIMii) MO0 MPeIOKEHHBIM
CXE€MaM peakInil;



- MPOBOAMTH JIAOOPATOPHBIE OMBITHI, MOATBEPXKIAAIOLUIME XUMUYECKHUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;
- MPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB: BOAOPOAA, KHCIOPOJA, VYIJIEKUCIOrO Tras3a, aMMHAKa; COCTaBIITh
YPaBHEHUS COOTBETCTBYIOIINX PEAKLIUN.
Buvinycknuk noayuum 603M0MCHOCHb HAYYUMbCA:
- INIPOrHO3MPOBATh XMMHMYECKHE CBOMCTBA BEIIECTB HAa OCHOBE MX COCTaBa M
CTPOEHUS;
- TPOrHO3MPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISTH OKUCIUTEIbHBIE WIIH
BOCCTAHOBUTEIIbHBIE CBOMCTBA € YYETOM CTEIIEHEH OKHUCIICHHUS DJIEMEHTOB,
BXOJISIIIINX B €70 COCTAB;
- BBIBIIATH CYILIECTBOBAaHUE T'€HETHMUYECKOW CBA3UM MEXAY BELIECTBAMHU B PANY:
IPOCTOE BELIECTBO — OKCHUJl — KHCII0Ta/ TUJIPOKCH]T — COJIb;
- XapakTepu30BaTh OCOObIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOU
KHCJIOT;
- IPUBOJIUTH IPUMEPHI YPABHEHUW PEAKLUH, JIEKAIINX B OCHOBE IIPOMBIIICHHBIX
CHOCO0O0B MOJTYyYEHUSI aMMHAaKa, CEpHON KUCIIOThI, YyryHa U CTaJH;
- ONHUCHIBaThb (PU3WYECKHE W XHMHYECKHE MPOLECCHI, SBIAIOMIMECS YaCThIO
KPyTrOBOpOTa BELIECTB B IIPUPOJIE;
- OPraHHU30BBIBATh U OCYLIECTBIIATH IIPOEKTHI 0 UCCIEA0BAHUIO CBOMCTB BEILIECTB,
UMEIOIIMX BaXKHOE NPAKTUYECKOE 3HAUYCHHUE.

COAEPXKXAHME YYEBHOI'O IPEIMETA «XUMMUS»

8 KUIACC

Pasgean 1. OcHOBHbIC TNOHATHS XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
NpPeACTABJICHNH)
[Ipenmer xumun. XvUMHS Kak 4acThb €CTECTBO3HAHUWA. BemiectBa W WX CBOWCTBA.
Yuctele BemectBa M cMecH. Meroasl MMO3HAHUS B XUMHM: HaOJIOJEHHE,
skcniepuMeHT. Ilpuembr Oe3zomacHo paboThl ¢ 000PYAOBAaHMEM M BEILECTBAMH.
CtpoeHue miaMeHHu.
Uuctole BemectBa U cMecd. CrocoObl OUYMCTKM BEIECTB: OTCTaMBaHUE,
¢uIbTpOoBaHNE, BBIMAPUBAHUE, KPUCTAIM3ALUS, IUCTILIANUSA. Dusznyeckue u
XUMHUYECKHUE SBICHUA. XUMHUECKUE peakiuu. [Ipu3Hakyn XUMHUYECKUX pPEeaKUuid 1
YCJIOBHS BO3SHUKHOBEHHUS U T€UEHUSI XUMUYECKUX PEAKIIHil.
ATOMBI, MOJEKYJIBl W HOHBL. BemniecrtBa MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOIO
ctpoenus. Kpucramnmueckue u amopdHbie BenlecTBa. Kpucramnmueckue
pELIeTKU: MOHHAs, aTOMHAs W MOJEKysapHasd. IIpocTeie M CIIOXKHBIE BEHIECTBA.
XHAMHAYECKUM d3JIeMEHT. Mertaibl U HemeTaulbl. ATOMHAas €IWHHIA MAaCCHI.
OtHOcuTENnbHAsE aTOMHAs Macca.  SI3bIK XMMHH. 3HAKH XUMUYECKUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBA COCTaBa BellecTBa. XumMuueckue (popmyibl. OTHOCUTENbHAS



MoOJIeKyJispHasi macca. KauecTBEHHBIH M KOJIMYECTBEHHBIM COCTaB BEIIECTBA.
Brerancnenns no xumudeckum Gopmyiam. MaccoBast 105151 XAMHYECKOTO dJIEMEHTA
B CJIO)KHOM BEIIECTRBE.

BaneHTHOCTh XMMHUUYECKHUX 37€MEHTOB. OnpeneeHne BaJ€HTHOCTH 3JIEMEHTOB MO
dbopmynam OuHapHbIX coenuHeHu. CocTaBieHre XUMUYECKUX (HOpMYJT OMHAPHBIX
COE€IMHEHUHN MO BaJIEHTHOCTH.

ATOMHO — MOJIEKYJISIpDHOE Y4Y€HUE. 3aKOH COXpPaHEHUs] Macchl BeulecTB. JKu3Hb U
nearenbHocTh M.B. JlomoHocoBa. Xumuyeckue ypaBHEHUs. THIIBI XMMHYECKUX
peaKkuui.

Kucnopon. Haxoxnenue B mpupoge. Ilomydenue kuciopoja B jabopaTopuu U
MPOMBINUIEHHOCTH. PU3NYECKHE U XMUMUYECKHE CBOWCTBA KHCIOpoaa. l'opeHue.
Oxkcupsl. [Ipumenenne kuciopona. KpyroBopor kucimopoga B mpupone. O30H,
ajtoTponus kuciopoja. Bo3ayx u ero cocras. 3amura aTMOCPEpHOro BO3Ayxa OT
3arpsi3HEHUN.

Bonopon. Haxoxnenue B mpupone. Ilomydyenuwe Bomopona B jabopaTopuu u
MpOMBINUIEHHOCTH. Du3nuecknue U XMMUYECKHE CBOMCTBa BoAopoaa. Bomopon —
BOCCTaHOBHUTENb. Mepbl Oe30macHOCTH Tpu padoTe ¢ BogopoaoM. llpumenenue
BOAOpOAA.

Boma. Meroabl omnpenenenusi coctaBa BOAbl — aHanu3 UM cuHTe3. Dusnueckne
cBOMCTBa BOJBl. Boma B mpupojge U cHocoObl €€ OYMCTKH. Andpaius BOJBI.
Xumuueckue cBoucTBa Boabl. Ilpumenenne Boawsl. Boma — pactBopurens.
PacTBopuMocCTh BemiecTs B Boje. MaccoBast 10151 paCTBOPEHHOTO BELIECTBA.
KonnuectBenubie oTHomeHnd B xuMun. KonndectBo Bemectsa. Monb. MonsipHas
Mmacca. 3akoH ABorajapo. Momspubii 00beM Ta30B. OTHOCUTEIbHASI TUIOTHOCTh
razoB. OObeMHbIE OTHOUIECHUS Ta30B MPU XUMUYECKHUX PEAKIIUAX.

Baxnenmme  KnacCcel  HEOpPraHMYECKHX  coeauHeHMM. OKCuIpl:  COCTaB,
knaccudukausi. OCHOBHBIE W KHUCJIOTHbIE OKcHIbl. HoMeHkiaTypa OKCHIIOB.
DU3NYECKNE U XUMUYECKHE CBOMCTBA, MTOJYYCHUE U IPUMEHEHUE OKCUIOB.
I'mapokcuasl. Knaccudukarus ruapokcuaoB. OcHoBanus. CocrtaB. Illenoum wu
HepacTBOpUMbIe OcHOBaHUs. Homenknarypa. @Pu3MUECKHE U XUMHUYECKHUE
CBOMCTBA OCHOBaHWW. Peakuua Heutpanusauuu. I[lomyuyeHne u npuMEHEHHE
OCHOBaHMM. AM(OTEpHBIE OKCUIBI U THIPOKCHUIBI.

Kucnotsl. Cocras. Knaccudukamus. Homenknatypa. @uznueckue 1 XUMHUYECKUE
CBOWCTBA KHUCJIOT. BBITECHUTENBHBIN PsAJI METAJUIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. dusznueckue CBOMCTBa COJIEH.
PactBopumocTs coneldi B Boae. Xumuueckue cBoiicTBa coneil. CrnocoObl
MoJy4YeHus coiie. [[pyuMeHenne cosen.

['eHeTnueckas CBSI3b MEXK1y OCHOBHBIMH KJIACCAMU HEOPTraHUYECKUX COCAUHECHUM.



JdeMmoHncTpanuu. O3HakoMJIEHHE C 00pa3llaMu MPOCTBIX M CIIOKHBIX BEIIECTB.
CrocoObl OYMCTKM BEIIECTB: KPUCTAJUIM3AIMS, AUCTUUIALMSA, Xpomatorpadusi.
OnbIThI, TOATBEPKIAIOIINE 3aKOH COXPAHEHHSI MACChl BELIECTB.

[lonyyenue m coOMpaHHE KUCIOPOAA METOJOM BBITECHEHHS BO3JyXa M BOJBIL.
Omnpenenenue coctaBa Bo3ayxa. Kownekyus Heghmu, KameHHO20 yels U NPOOYKmMos
ux nepepabomxu.

[Tonyuenue Bogopoaa B annapare Kumna, nmpoBepka BoJopoa Ha YUCTOTY, TOPEHUE
BOJIOpOJIa, COOMpaHuE BOJAOPO/Ia METOJOM BHITECHEHHS BO3/1yXa U BOJIBI.

Ananu3 Boabl. CHHTE3 BOJBI.

3HaKOMCTBO ¢ 00Opa3liaMu OKCHIOB, KHCIIOT, OCHOBaHUI U conel. Heirpanuzanus
MIENTOYH KUCIOTOM B IPUCYTCTBUU UHIUKATOPA.

JlabopatopHble onbIThl. PaccMoTpeHue BEHIECTB € Pa3IUYHBIMU (DU3UUECKUMU
cBoiictBaMu. Paznenenue cMmecu ¢ momoibio Maruuta. [Ipumepsl ¢puznueckux u
XUMUYECKUX sABJICHUU. Peakiuu, WITIOCTPUPYIOIINE OCHOBHBIC NPHU3HAKU
XapakTepHbIX peakiuu. Paznoxkenue ocHoBHOro kapoonata menu (l1). Peakius
3aMElIECHUS MEIH JKEIIE30M.

O3HakomiieHHe ¢ 00pa3iaMu OKCHJIOB.

B3aumoneiicteue Bogopona ¢ okcuaom meau ().

OnbIThI, TOITBEPKIAIOIINE XUMUYECKUE CBONCTBA KUCIOT, OCHOBAHUM.
IIpakTH4yeckue padoThI

[IpaBuna TexHukn Oe3omacHOCTH Hpu paboTe B XUMHYECKOM KaOHMHETe.
O3HakomileHHE ¢ 1a00pPaTOPHBIM 00OPYIOBAHUEM.

Ounctka 3arpsA3HEHHON TOBAPEHHOW COJIH.

[TonmyuyeHue u cBOWCTBA KHCIOpOAA

[TonydeHnne BonOpoaa U U3y4€HUE €0 CBOMCTB.

[IpuroroBiieHne pacTBOPOB COJIEM C  ONPENENEHHOM MAacCOBOW  JIOJNEH
pacTBOPEHHOIO BEIIECTBA.

Pemrenne  skcnepuMeHTANBHBIX  3a7ady 1O TemMe  «OCHOBHBIE — KIIACCHI
HEOPraHUYECKUX COCAUHEHUI.

PacyeTHble 3a1aun:

Brrunciierre OTHOCHTENBHON MOJIEKYJISIPHOM Macchl BeliecTBa 1o (Qopmyie.
Briuncnenre MaccoBO# A0M IEMEHTA B XUMUYECKOM COECIUHEHUH.
VYcranoBnenue npocreuiieid GopmyIibl BEIIECTBA IO MACCOBBIM JIOJISIM AJIEMEHTOB.
Haxoxnenune maccoBol 107 pacTBOPEHHOIO BEILIECTBA B pacTBOpe. Brruucienne
Macchbl PpPAaCTBOPEHHOIO BEIIECTBA W BOABI U IPUTOTOBIEHHS pPacTBOpa
ONpeAEIEHHON KOHLICHTPALUH.

OO0BEMHBIE OTHOIIIEHHUS FA30B MPU XUMHUYECKUX PEaAKIIHSIX.



Boblunciiennss mo XUMUYECKUM YpaBHEHUSM Macchl, O00bEMa U KOJMYECTBA
BELIECTBA OAHOrO U3 MPOAYKTOB PEAKIUH 10 MACCE UCXOIHOIO BEIIECTBA, O0BEMY
WJIM KOJIMYECTBY BELIECTBA, COJAEPHKALIETO ONMPEACIEHHYIO JOJII0 TPUMECEM.
Paznen 2. Ilepuoanuyeckuil 3aKOH M NEPUHOAUYECKAS CHCTEMAa XMMHUYECKHX
3jemenToB [I.U. MenaeneeBa. CTtpoenune aroma.

[lepBble MONMBITKU KJIacCU(UKAUU XUMUYECKUX AyeMeHTOB. [loHaTrue o rpymnmax
CXOIHBIX DJJIEMEHTOB. EcTecTBeHHbIE ceMeNCTBa MIEIOYHBIX METAUIOB U
ragoreHoB. brnaropomgnbie raszel. I[lepuommueckunii 3akoH J.M.MeHnneneena.
[lepuoamueckas cucremMa KaK €CTECTBEHHO — Hay4dHOE KIacCHU(pUKaLus
XUMHUYECKUX DJIEMEHTOB. TabnuuHas Qopma mpeAcTaBieHUs Kiaccudukanuu
XUMHUYECKUX 3iemMeHToB. Ctpykrypa Tabmunsl «[lepuoguueckas cucrema
xumudeckux snementoB J[.M. MenneneeBay (kopotkas ¢popma): A- u b- rpynmsl,
nepruoabl. GU3NYECKUN CMBICIT MOPSIKOBOIO 3JIEMEHTA, HOMEpPa IIepruoia, HoMepa
rpynnbl (A1 2JIEMEHTOB A-TPYIIII).

Crtpoenne artoma: siApO W dJIEKTpoHHass oOonouyka. CocTaB aTOMHBIX fJEp:
IPOTOHBI M HEUTPOHBI. M30TOmel. 3apsa aTOMHOrO s1pa, MacCOBOE YHCIIO,
OTHOCUTENbHAasT aTromHas Macca. CoBpeMeHHas (QOPMYJIHUPOBKA  MOHATHUS
«XUMHUYECKHUU DIIEMEHT.

OnekTpoHHass 000JlouKa aroMa: TMOHATHE 00 JSHEPreTHYEeCKOM  YpOBHE
(3JIEKTPOHHOM CJIO€), €r0 €MKOCTU. 3aIlOJIHEHHUE SJIEKTPOHHBIX CJIOEB y aTOMOB
3JIEMEHTOB TIEPBOr0 — TpeThero nepuogoB. CoBpeMeHHas (HOpMyIUpOBKa
IIEPUOINYECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayuneie pgoctmxenusa J[.JM1. Menneneena:
UCIIPABICHUE OTHOCHUTEIBHBIX AaTOMHBIX MACC, MPEICKa3aHUE CYIIECTBOBAHUSA
HEOTKPBITBIX ~ JJIEMEHTOB,  IIEPECTAHOBKH  XMMHUYECKHUX  JJIEMEHTOB B
nepuonnueckon cucreme. JKusnp u nesrensHocts .M. Menneneesa.
JdeMoHcTpanuu:

Pu3nuecKre CBOKMCTBA IIEJTOYHBIX METAUIOB. B3anMmonencTBue OKCHI0OB HATpHS,
marHus, Qocdopa, ceppl ¢ BOJOH, HCCIEAOBAHUE CBOWMCTB MOJYyYEHHBIX
IpOAYKTOB. B3auMmopericrBue Hatpuss U Kanus ¢ BOAOM. DPuU3MYECKUE CBOWCTBA
raJioreHoB. B3anMopeiicTBre afoOMUHAS ¢ XJIOPOM, OPOMOM U HOIOM.

Pasznea 3. CtpoeHue BeuiecTtsa

DIIEKTPOOTPULATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. OCHOBHBIE BU/IbI XUMHUYECKON
CBSI3U: KOBAJICHTHAsI HEMOJISIPHAsL, KOBAJICHTHAS MOJISIpHAsl, MOHHAs. BalleHTHOCTH
AJIEMEHTOB B CBETE ANEKTPOHHOM TeopuH. CTeNeHb OKUCICHHUS.

[IpaBuna onpeneneHus CTENEHEeW OKUCICHUS 3JIEMEHTOB.

JdeMoHcTpanuu:

ConocraBnenre (HU3NKO-XUMUYECKUX CBOWCTB COEIMHEHHM C KOBAJIEHTHBIMU U
VOHHBIMU CBSI3SIMU.



9 KUJIACC
Paznen 1. MHoroo0pasue XuMu4ecKuX peaxkiuid.
Knaccudukanys XUMHUYECKMX peaKIui: peaklud COCIUHCHHS, pPa3IoKeHUs,
3amenieHus, ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiiui. OKUCIUTEND,
BOCCTAHOBUTEIb, IPOLECCHl OKUCIEHHWA U BoccTraHoBieHus. (CocraBieHue
YPaBHEHUW OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMKA C TOMOIIBI0 METO/a
3JICKTPOHHOTO OajaHca.
TerioBbie  A(pPexThl  XUMHUYECKHX  pEeaKIIHil. DK30TepMHUUECKHUE U
SHJIOTEPMHUYECKUE peaKIUU. TepmMoxuMuueckue ypaBHeHus. Pacuerel mno
TEPMOXUMUYECKUM YPABHEHUSIM.
CxopocTh xuMHuueckux peakuuii. akTopel, BIUSIONIAE HA CKOPOCTh XUMHUECKUX
pEAKIIUIA. [TepBoHavYanbHOE MIPEICTABIEHUE O KATAJIU3E.
O6parumbie peakiuu. [loHsITHE O XUMUYECKOM PaBHOBECHH.
XUMHUYECKHE PEAKIMA B BOJHBIX PACTBOpPAX. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Nonbl. KatnoHbl 1 aHUOHBIL. ['napaTHas TeopHsi pacTBOPOB. DIEKTPOJIUTUYECKAS
JUCCOIMAIINS KUCIIOT, OCHOBaHUN W coiyieil. Cnabble U CWIbHBIE 3JIEKTPOIUTHI.
Crenenp auccouuanuu. CreneHp aucconuanuu. Peaknum HMOHHOTO OOMeEHa.
VYcnoBus TedueHUs peakiuii MOHHOrO oOMeHa J0 KOHIA. XUMUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEJUHEHHN B CBETE MPEACTaBICHUU 00
ANEKTPOJIUTUYECKOM  JUCCOLMAMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil. [lonaTHE O rUApPONIU3E CONEN.
JdeMoHcTpanuu:
[Tpumepsl 3K30- U FHAOTEPMUUECKUX PEAKIIHIMA.
B3aumopelictBrue 1UHKAa C COJSIHOM M YKCYCHOM KHUCIOTOM. B3aumopencrtBue
IrpaHyJIUPOBAHHOIO [IMHKA U LIMHKOBOM IBLJIU C COJITHOM KHUCIOTOM.
BsaumopneiictBue oxkcuga menu (II) ¢ cepHoil KHCIOTOW pa3HON KOHLEHTpaluu
IIPU pa3HbIX TEMIIEpaTypax.
['openue yriisi B KOHUEHTPUPOBAHHOW a30THOW KUCITOTE.
['openue cepbl B pacIuiaBiI€HHON CEIUTPE.
HcnpiTaHne pacTBOPOB BEMIECTB HA AJIEKTPUUECKYIO MPOBOJIUMOCTD.
JIBM>KEHHE MOHOB B 3JIEKTPUUYECKOM MOJIE.
IIpakTHyeckue padoThI:
N3ydenne BIUSAHUS YCIOBAN NPOBEICHNUS XUMUYECKON PEAKIIMU HA €€ CKOPOCTb.
Pemienre sKCriepUMEHTABHBIX 3ajad 1o TeMe «CBOMCTBAa KHCJIOT, COJIEM H
OCHOBAHUM KaK 3JIEKTPOIUTOBY
JlaGopaTopHble ONBITHI:
Peakiiun oOMeHa MeKy pacTBOpPaMu 3JIEKTPOJIUTOB
PacuerHble 3a1aum:
Brruncnenus no TepMOXUMHUYECKUM YPABHEHUSAM PEAKIUU.



Pa3znea 2. MHoroodpasue Beuiecrs.

Hemeramner. ['anorensl. IlonoxeHne B NEPUOAUYECKON CHCTEME XUMHYECKHUX
3JIEMEHTOB, CTpOeHHUE HuX aroMmoB. Haxoxnenuwe B mnpupoge. Dusznueckue u
XUMUYECKUE CBOMCTBA rajgoreHoB. [lomydeHue U npuMeHEHUE TrajJoreHoB. XJiop.
Pu3nuecKre U XMMHUYECKHE CBOMCTBA Xxjopa. [Ipumenenue xiopa. Xa0poBOaOPO/I.
®usnueckue cBorctBa. [lomyuenne. ConsiHass kucnora u e€ conu. KauectBeHHas
peakius Ha XJIOPUA-HOHBI. Pacrio3HaBaHue XJI0pua0B, OPOMHUIIOB, HOIHTIOB.
Kucnopon u cepa. Ilonoxenune kucinopona u cepsl B IICXD, cTpoeHrne nX aTOMOB.
Cepa. Amutorponust cepbl. @U3MUYECKMEe U XUMUAYECKHE cBoicTBa. HaxoxneHnue B
npupoge. [Ipumenenue ceprl. CepoBogopon. CepoBOaOpOaHASA KUCIOTA U €€ COMU.
KauectBennas peakuust Ha cynbbua-uonbl. Oxcupg cepsl (1V). ®duzmyeckue u
xumuueckue cBoictBa. [Ipumenenue. CepHucras KHCIOTa U €€  COJIU.
KauectBennas peakuus Ha cynbpur-uonbl. Oxcup cepsl (V). CepnHast kuciora.
XUMHUYECKHE CBOMCTBA Pa30aBJICHHON W KOHIEHTPUPOBAHHOW CEPHOU KHUCIOTHI.
KauecTtBennast peakiusi Ha cynb(dar-uoHbl. XHUMHYECKUE PEAKIUH, JIEKAIIUE B
OCHOBE TOJIYYEHHUsI CEPHOM KHMCIJIOTHI B IIPOMBILIICHHOCTU. [IpuMeHeHne cepHoin
KHCIIOTHI.

A3ot u dochop. Ilonoxenue azora u dochopa B I[ICXI, cTpoeHre nux aTomMoB.
A3zor, ¢du3MYecKMe W XHMMHYECKHE CBOWCTBA, TIOJYYCHHE W TMPUMEHCHUE.
Kpyrosopor azora B mpupoge. AMMuak: (GU3MYECKUe U XUMUYECKHE CBOICTBA,
noirydyeHne u npuMeHeHue. Conu amMmMoHUA. A30THas KHCJIOTa U €€ CBOMCTBA.
OkucnuTenbHblE CBOMCTBA a30THOW KHUCHOTHL. [lomydyeHue a30THOW KHCIOTHI B
nabopatopuu. XUMUYECKHE PEAKIMH, JIeKAIIMe B OCHOBE MOJYyYEHHS a30THOU
KHCIIOTBI B NPOMBINIIEHHOCTU. [IpuMeHenue a3oTHOM KucioTbl. Conu a30THON
KHUCIIOTHI U UX MPUMEHEHUE. A30THbIE YI0OpEHUSI.

®dochop. Amnorpornusa dpocdopa. Puznyeckue U XUMHUUECKHE CBOICTBa (pocdopa.
Oxkcun  ¢ochopa (V). Optodochopnas kucimora u ee comu. DocdopHbie
ya00peHus.

VYraepon u xkpemuwuii. [lonoxenue yriepoga u kpemuust B [ICXD, ctpoeHue ux
aToMOB. YTiepoi. Astorponus yriaepoga. Ouznyeckre U XUMUYECKUE CBOMCTBA
yraepoaa. Axacopomwmsi. YrapHbslid Ta3, CBOMCTBA U (DU3UOIOTHUECKOE JIEHCTBUE Ha
OpraHu3M. YTJIEKUCIBIM ra3. YTojJbHasg KUCIOTa W ee conu. KadecTBeHHbIe
peakuuu Ha KapOoHaT-noHbl. KpyroBopoT yriepona B mpupone. OpraHudeckue
COEJIMHEHHUS YIIIepo/a.

Kpemuuii. Oxcun kpemuusi (4). KpemnueBass kucinora u ee conu. Cmexio.
Llemenm.

Meramuibl. Ilonoxkenune MeramuioB B [ICXD J[.M.MenaeneeBa, CTpOCHHE HX
aTOMOB. Merammnueckast cBA3b. Dusnyeckue CBOWCTBA METAJIOB. Psan
AKTUBHOCTA META/NIOB. XUMHUYECKHE CBONCTBa MeTauioB. OOmme CcrnocoOsl



nonydyeHus MerajuioB. CruiaBel MetaimioB.  [llenounsie meramnbl. Ilonoxenue
HIEJOYHBIX METAJUIOB B MEPUOAUYECKOM CHUCTEME, CTPOEHHE HX aTOMOB.
Haxoxnenne B mnpupone. MarHuii ¥ KallbUUM, WX BaXKHEUILIHNE COECIUHEHMUS.
’KecTkoCTh BOJBI M CIIOCOOBI €€ yCTPaHEHUSI.
Amomunuid. [TonokeHue aqTrOMHHUS B MEPUOAMYECKON CUCTEME, CTPOCHHUE €ro
aroma. Haxoxzaenue B npupoje. Pusnueckue 1 XMuMUYECKUE CBOMCTBA AIIFOMUHMUSL.
AM@OTEepHOCTh OKCHIa U THAPOKCHIA ATFOMUHUS.
Kenezo. Ilonoxxkenue xeine3a B NMEPUOJUUECKON CUCTEME, CTPOCHUE €ro aroMma.
Haxoxnenne B mnpupoae. dusznueckue M XUMHYECKHME  CBOWCTBA JKEJE3a.
Baxnelimue coenvHeHUs Keje3a: OKCHAbL, THAPOKCUILI U conu keneza (Il) u
xene3a (11l). KauecTBeHHbIe peakiuyu Ha UOHBI.
JdeMoHcTpanuu:
DU3nYECKre CBOKMCTBA TaJIOT€HOB.
[TomyueHne XJI0pOBOAOPOIA U PACTBOPEHUE €TI0 B BOJIE.
Annorporiabie  Monudukanuu  cepbl.  OOpas3npl  NPUPOAHBIX CYIbPHUIOB U
cyJib(aToB.
[Tonydyenne aMMmuaka W €ro pacTBopeHwe B Boje. O3HakomiieHHE ¢ oOpaslamMu
OPUPOAHBIX HUTPATOB, (hochaToB
Monenu KpUCTAUTMYECKUX pEmETOK — aiMaza u Tpadura. 3HAKOMCTBO C
oOpasramMu NpUpOJIHBIX KapOOHATOB U CHJIMKATOB

3HaKOMCTBO ¢ OOpa3laMy Ba)KHEUIIUX COSAUHEHUN HATPUSsl, Kalus, MPUPOIHBIX
COCIMHEHUN KaJbLUs, pydaMH Keje3a, COCIMHEHUSIMU  AJIFOMUHUS.
B3aumopelicTBrE IIENOYHBIX, HIEIOYHO3EMEIbHBIX METAUIOB U AIIOMUHUA C
BogoM. Cxxuranue xemne3a B KUCIOPOJE U XJIOPE.
IIpakTyeckue padoThI:
[TonydeHnue COMTHON KUCIOTHI U U3yUYEHHUE €€ CBOMCTB.
Peuienne sxcniepuMeHTanbHbIX 3a1a4 1o Teme «Kucnopon u cepay
[Tonyyenne ammMuaka u U3y4eHHUE €ro CBOKCTB.
[Tonyyenue okxcuma yrieponaa (IV) m um3ydeHwe ero cBoiicTB. Pacmno3HaBaHue
KapOOHATOB.
Perienne sxcriepuMeHTaNbHBIX 3a7a4 M0 TeMe «MeTallibl U UX COCTUHEHUS».
JlaGopaTopHble ONBITHI:
BriTecHeHUE ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COCAUHECHUMN.
KadectBennnie peakiuu cynbdun-, cynbOur- u cyabdar- HOHOB B pacTBOpE.
O3HakoMJIeHHE ¢ 00pa3liaMu cephl U €€ MPUPOIHBIMU COSTMHEHUSIMHU.
B3aumoperictBue coseii aMMOHMS CO LIETOYAMMU.
KauecTBeHHbIe peakiinu Ha KapOOHAT- U CUJIMKAT- UOHBI.
KauecTBeHHas peakuys Ha yriIeKUCIIbIN ras.



N3yuenne oOpasioB meTamioB. BzauMoaelcTBre METalioB ¢ paCTBOPAMH COJICH.
O3HakoOMJIECHME CO  CBOMCTBAMH M  NIPEBPALLECHHUAMH  KapOOHATOB U
ruipokapooHaroB. [lonydyeHue ruIpokcuaa allOMUHUS U B3aUMOJICMCTBUE €ro C
KHMCJIOTaMH U Ienodamu. KauecTBeHHbIE peakiuy Ha HOHBI Fe®* u Fe**
PacuerHble 3a1a4m:

Bbrunciienust 1o XMMHYECKUM YpaBHEHUSIM MacChl, 00bEMA WIIM KOJIMYECTBA
BEIIECTBA OJHOI0 U3 MPOAYKTOB PEaKLMH MO Macce UCXOIHOT O BEIIecTBa, 00bEMY
WJIM KOJIMYECTBY BELIECTBA, COJIEPIKAILETO ONPEAEIEHHYIO IO TPUMECE.
Pasnen 3. Kparkuii 0030p BaxkHelIINX OPraHUYeCKUX BelleCTB.

[Ipenmer oprannueckoil xumuu. HeopraHndeckue u OpraHMYECKUE COCIUHEHUSI.
VYrnepon — ocHOBa kuU3HU Ha 3emie. OCOOEHHOCTH CTPOEHUSI aToMa yriieponaa B
OpPraHUYECKUX COCIUHEHUSX.

VYrnesonopoasl. Ilpenenvhble yrieBomopoabl. MeTaH, 3TaH, NpPONaH —
OpOCTEHIINE MPEACTABUTENIM MPEAEIbHBIX  yriieBoaopoAoB. CTpyKTypHbIE
dbopMybl  yrieBogoponoB. ['omonorudeckuid psiji MpeneabHbIX YIIIEBOJOPOIOB.
l'omonoru. ®dusnyeckue U XMMHUYECKUE CBOWCTBA MPEIEIbHBIX YIJIEBOIOPOAOB.
Peakuun ropeHuss u 3amenieHus. HaxoxaeHue B nOpuUpoAe MPEAENbHBIX
yrieBoioponioB. [Ipumenenne merana.

HenpenenbHble yriieBoaOpOAbl. DTUIEHOBBIN PsiJi HENPEAEIbHBIX YIIEBOI0POIOB.
OtuiieH. PU3nyeckue 1 XUMUYECKUE CBOMCTBA 3TUIICHA.

ALICTWICHOBBIM PSAJ  HENPEAENbHBIX yriaeBoaoponoB. AmnernieH. CBoiicTBa
aueruieHa. [IpuMenenue aneruieHa.

[IpousBoansie yraeBogoponoB. KpaTkuii 0030p OpraHMYecKMX COEAMHEHUI:
OJTHOATOMHBIE CIUPTHI, KapOOHOBBIE KHUCJIOTHI, CIOXKHBIE 3(UPHI, KUPBHI,
yII€BO/bl, AMUHOKHUCIIOTHI, Oenku. Poib 6eTKoB B opranusme.

[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BelecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
IIOJIMMEDP, CTPYKTYpHOE 3BEHO, CTeneHb nonuMepusauuu. [lommsTuien,
NOJIMMPOIHJIEH, IOJTUBHHWIXJIOPH/I.

JdeMoHcTpanuu:

Mognenu MOJIEKyJl OpPraHMYECKUX COCAMHEHUU. ['opeHue yrieBogopoaoB W
oOHapyXeHHE NpPOAYKTOB HMX TropeHus. KadecTBeHHas peakuus Ha 3STHJIEH.
[Tonyuenue >THIIeHA.

PactBOpenue atunoBoro cnupra B BoJe. PacTBopeHue riavueprHa B BOAE.
[TonyyeHne w CBOWCTBA YKCYCHOW KHUCHOTHL. lMccienoBaHWE CBOMCTB KUPOB:
PacTBOPUMOCTH B BOAE U OPraHUYECKUX PACTBOPUTEISAX.

KauecTBeHHBIE peakiMy Ha TVIFOKO3Yy W KpaxmaJl.

O3nakomiieHne ¢ oOpa3laMd M3JEIUM W3 TOJIUAITHICHA, MOJIUIPOINUICHA,
NOJINBUHUJIXJIOPUIA.



[IpakTuueckue pabOThl CrPyNMUPOBAHBI B OJIOKM — XUMHUYECKHE MPAKTHKYMBI,
KOTOpBIE CIIy’)KaT HE TOJbKO CPEACTBOM 3aKpEIUIEHHs] YMEHU U HaBBIKOB, HO
TaK)Ke U CPEeICTBOM KOHTPOJIS 32 KAYECTBOM MX C(HOPMHUPOBAHHOCTH.

B aBTOpCKY10 IpOrpaMMy BHECEHBI HEKOTOPHIE U3MEHEHHMS.
Pe3epBHOE BpeMs (5 4acoB) UCTIONIB3YETCS CAEAYIOIIUM 00Pa3oM:

. lyac — Ha mpoBeneHue oOobIIaroero ypoka mno teme «llepBoHauanbHbIe
XUMHUYECKUE TTOHSITHUS

. ldyac - Ha pemieHHMe pacyeTHhIX 3amad «HaxoxkaeHune MaccoBOi 1onu
pPacTBOPEHHOTO BEIIECTBA B pacTBOpe. BbIumcieHne Macchbl PacTBOPEHHOTO
BEIIECTBA U BOJIBI JIJISl IPUTOTOBIICHUS PACTBOPA ONPE/ICICHHON KOHIICHTPAIHH

. 1 gac - Ha npoBeaeHre 0000IIAIOIIEr0 YpoKa Mo Teme «BakHelIme Kiacchl
HEOPTraHUYECKUX COCTUHEHUN)

. ldac — Ha ipoBeieHre 0000IIaloIero ypoka 3a Kypc XUMHHU 8 Kiracca

¢ 1 yac — Ha MPOBEJICHNE UTOTOBOTO TECTUPOBAHMS 3a KypC XUMHH § Kiacca

OO0ocHoBaHuUe: MpU H3YyYEHUM HA3BaHHBIX TEM HEIOCTATOYHO BPEMEHHU IS
OpoOBeEeHUs O0OOLIAIONIMX YPOKOB UM YPOKOB MO PEHIEHUIO PAcCUYETHBIX M
KaueCTBEHHBIX 3a/1a4, a YPOKHM OTH HEOOXOJMMBbI, TaK KaK HampaBJICHbl Ha
peanu3aiilo BaXKHEHUIIMX TPeOOBAHUM K 3HAHUSIM YYaIlllUXCA — MPUMEHEHHUE
NOoydeHHbIX Y Y /[ 115 BBINOSHEHUS TPEHUPOBOUYHBIX YIPAKHEHUU U MOJATOTOBKE
K KOHTpOJbHOW pabore. OO0o0OmIaOIMee TECTUPOBAHUE TIO3BOJISIET BBISIBUTH
CTEIEHb OBJAJCHHS YYallUMUCS 3HAaHUSMH [0 OCHOBHBIM BONpPOCAM Kypca
OpraHUYeCcKOi XMMUM; TOTOBHOCTH K caade EI'D mo xumum.

TEMATHYECKOE INTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOJIUMBIX HA OCBOEHUE KAKJIOM TEMBI

Ne | Knace Tema Kou-Bo
n/n 4acoB
1. Tema 1. OcHOBHBIE MOHATUS XUMHH (YPOBEHb aTOMHO- 51

MOJIEKYJISIPHBIX TIPEICTABICHUN)

2. 8 Tema 2. Ilepumoamyeckuid 3aKOH M TEpPUOAUYECKAs 7
cucteMa xumuueckux siaeMmeHtoB .M. Menaeneena.
Crpoenue aroma

3. Tema 3. CtpoeHnue BellecTBa. XUMHUUECKas CBS3b 7

4, PesepBHOE Bpems 5

5. Hroro 70




Ne Kaacc Tema KoJu-Bo
n/n 4acoB
1. Tema 1. MHOroo0Opa3ue XuMHUYECKUX PeaKIuil 15
2. 9 Tema 2. MHOroo6pasue BeIecTB 43
3. Tema 3. Kparkuii 0030p BaKHEHIIUX OPraHUYECKUX 9

BEIIIECTB
4, PeszepBHOE Bpems 2
d. Hroro 70




