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1.Ilmanupyemble pe3yJIbTAThI

JINYHOCTHBIMM pe3yabTaTaMH U3Y4YeHHUS TMpeamera «XuMus» B 8§ Kiacce
SIBJIIFOTCS CIIEAYIOIME YMEHUSI:

OCO3HAaBaTh €JUWHCTBO M ILIEJIOCTHOCTh OKPYXKAIOIIETO MHPA, BO3MOMKHOCTH
€ro MO3HaBaeMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHKCHHI HAYKU;
MIOCTETIEHHO BBICTpaMBaThb COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE:
0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTH K CaMOOOpPa30BaHMIO, B TOM YHCIIE U
B PAMKax CaMOCTOSITEIbHOM AESATEIbHOCTH BHE IIKOJIBL;

OIICHUBATh >KU3HEHHBIE CUTYyallMd C TOYKHU 3peHusi Oe3omacHoro olpasa
YKU3HU U COXPAHEHUS 310POBbS;

OLICHUBATh HKOJOTMYECKUN PUCK B3aUMOOTHOLIEHUH YEJIOBEKA U IPUPOIBI;
(GbopMUpOBATh  SKOJOTMYECKOE MBIIUICHHE: YMEHHE OLEHHBATh CBOIO
JEATENIbHOCTh M TOCTYNKH APYTUMX JIFOJEH C TOYKHA 3PEHUS] COXPAHECHUS
OKpY>Kalolllel Cpeibl - rapaHTa >KM3HU U OJ1aronoiayyus Jrojei Ha 3emie.

MeTtanpeaMeTHbIMH pe3yJdbTaTaMH HW3YYCHHS Kypca «XUMHS» SBISCTCA
dbopmMupoBaHUE YHUBEPCATBHBIX YUeOHBIX aericTBuil (Y'Y ]I).

Pecyiamuesnvie YVII:

® CaMOCTOSITENIbHO OOHApyXUBaTh U (HOPMYIHUPOBATh YUeOHYIO MpodiieMy,
OTIpEeACIIATH LENb yUeOHO! AesITeNbHOCTH;

® BBIBUTaTh BEPCHUHM pEUICHUS MPOOJEMBbI, OCO3HABaTh KOHEUHBIH
pe3yabTaT, BHIOMpATh U3 MPEAJIOKEHHBIX M HCKaTh CaMOCTOSATEIBHO
CpeICTBa AOCTHKEHUS LIEIH;

® COCTaBIIATH (MHAMBHUIYAJIbHO WM B TPYIIIE) IUIAH PEICHUs POOIEMBI,

e paboTas mO IUIAHy, CBEpPATh CBOM JCHCTBUS C UENbIO U, MpH
HEOOXOMMOCTH, UCTIPABIISATH OUITMOKH CAaMOCTOATEIBHO;

e B JMalioreé C YYHUTEIEM  COBEPIICHCTBOBAaTh  CAMOCTOSATEIHHO
BbIpAOOTaHHBIE KPUTEPUH OLICHKH.

lloznasamenvuvie YVJI:

®  aHAJIU3HMPOBaTh, CPABHUBATH, KJIACCU(PHUIIUPOBATh U 0000MIATh (PaKThI
U SIBJICHUSA. BBIABIATh MPUYUHBI U CICACTBUS IPOCTHIX SIBJICHMUIA,

®  OCYHIIECTBIISITh  CpaBHEHHUE, KJIACCH(PHUKAIUIO, CaAMOCTOSTEIBHO
BHIOMpasi OCHOBAHUS M KPUTEPHH IS YKA3aHHBIX JJOTHYECKHUX OTepalluii;

®  CTPOUThH JIOTUYECKOE pACCYXKICHHE, BKIIIOUAIOIIEE YCTAaHOBIICHUE
NPUYUHHO-CIIE/ICTBEHHBIX CBSI3CH;

®  CO3/aBaTh CXEMAaTUYECKHE MOJIEIH C BBIJCICHHEM CYIIECTBEHHBIX
XapaKTEPUCTHK O0BEKTa;

®  COCTaBIISATH TE3WCHI, PA3IMUHBIC BUIBI TJIAHOB (IIPOCTHIX, CIOKHBIX H
T.IL.);

e  1peoOpa3oBbIBATH UHPOPMAITUIO U3 OJHOTO BUJA B IPYrou (TaOIHILy
B TEKCT U TIp.);

®  yMeTh ONPENEIATh BO3MOXKHBIE UCTOUYHUKH HEOOXOJUMBIX CBEICHHM,
MPOU3BOANTh TOWCK WH(POpPMAIMU, aHATU3UPOBATH M OICHUBATh €€
JOCTOBEPHOCT.



Kommynuxamuenvie YV/I:

CaMOCTOSITEILHO OpraHU30BbLIBATb y‘IC6HOC BBaHMOHCﬁCTBHC B TI'pyIIie

(ompeaenaTh o0IIMe 1EeNH, PACTIPENENISITh POJIM, T0rOBAPUBATHCS JIPYT C APYIOM U

T.J.).

IIpeaMeTHBIMH Ppe3yJIbTATAMHM U3YYEHUS NpPEIMETa SBISIOTCA CIEAYIOLINE
YMEHMUSL:

®0CO3HAHHUC POJIM BCIICCTB!:
- OIIPCACIIATD POJIb PA3JIMYHLIX BCIICCTB B IIPUPOAC U TCXHUKE,

- O0BSACHSTH POJIb BEIIECTB B UX KPYTOBOPOTE.

®PACCMOTPEHUE XUMUUYECKUX ITPOLIECCOB:

- IPUBOJUTH TPUMEPHI XUMUYECKUX ITPOLIECCOB B MPUPOJE;

- HAXOJIUTh YEPThI, CBUJIETEIbCTBYIOIIME 00 OOIIMUX MPU3HAKAX XUMHYECKUX
MPOLIECCOB U MX PAINYHUAX.

®1ICITI0JIb30BAHNE XUMUYECKUX 3HAHUU B OBITY:

- OOBSICHSITH 3HAUYCHHE BEIIECTB B )KM3HU U XO35MCTBE YEI0BEKA.

©00DBACHATH MHP C TOYKH 3pCHUA XUMHU:
- HICPCUUCIIATE OTIINYHUTCIIbHBIC CBOMCTBA XUMHYECKUX BCIICCTB,

- pa3nyaTh OCHOBHBIE XUMUYECKUE ITPOLIECCHI;

- OIPENEIIATh OCHOBHBIE KJIACChl HEOPTaHUYECKUX BELIECTB;

- IOHUMATbh CMBICT XUMUYECKUX TEPMHUHOB.

®OBJIaJICHUE OCHOBAMM METOJOB IO3HAHUS, XapAKTEPHBIX JUIsl €CTECTBEHHBIX
HayK:

- XapakTepHu30BaThb METOJbl XMMHUYECKOW Hayku (HAOIIOACHHE, CpaBHEHUE,
HKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B MO3HAHUH MTPUPOIBI;

- TPOBOAWTH XHUMHUYECKHE OMNBITHI M OSKCIEPUMEHTHl M OOBACHATH UX
pe3ybTaThl.

®YMCHHUEC OLCHHUBATL IIOBCACHHC YCJIOBCKA C TOYKH 3PCHUSA XUMHUYECKOMN
0€301acHOCTH IO OTHOIICHUIO K YCJIOBCKY U IIPHUPOJIC:
- HCIIOJIb30BAaTb 3HAHHA XHMHUHU IIPpHU CO6J'IIOI[€HI/II/I ImpaBujl HCIOJb30BAHUSA

OBITOBBIX XUMHYSCKHX IpCIapaToB,
- pa3jin4daThb OIIACHBIC U Oe3omacHbIe BCIICCTBA.

O0yyaromuiicsi HAYYMTCS:
XapaKTEepU30BaTh OCHOBHBIE METObI TO3HAHUS: HAOIO/IEHNE, U3BMEPEHUE,
HKCIIEPUMEHT;

OITHUC

BIBATh CBOMCTBA TBEPBIX, JKHUJIKUX, TA3000Pa3HbIX BEIIECTB, BBIJCISS UX

CYHICCTBCHHBLIC ITPU3HAKH,

pPaCcKpbIBaATh CMBICIT OCHOBHBIX XMMHWYCCKUX MOHSITUH «aTomM», «KMOJICKYJIa»,

«XUMMYECKUI QJICMCHT», «IIPOCTOC BCHICCTBO», «KCJIOKHOC BCIICCTBOY,

CBAJICHTHOCTBL», «KXUMHYCCKasd pCaKIA», NUCIIOJIb3Ys 3HAKOBYIO CUCTCMY XNMUH,



pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHs MAaCcChl BEILIECTB, TOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHH;

pa3nuyaTh XMMUYECKHe U (U3NUECKUE SBICHUS;

Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

OTIPENEeNSITh COCTaB BEIIECTB 10 MX POpPMyIaMm;

OTIPEeNIeNSITh BAJICHTHOCTh aTOMa AJIEMEHTA B COCTMHCHUSX;

OTIPENENSTh THUIT XUMHYECKUX PEaKIINH;

Ha3bIBATh PU3HAKH U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

BBISIBIISITH IPU3HAKHU, CBUJETEILCTBYIOIINE O MPOTEKAHNH XUMHYECKOW PeaKkluu
IPY BBIOJIHEHUH XUMHUYECKOTO OTIBITA;

COCTaBJIATH (POPMYJIbl OMHAPHBIX COCAMHEHU;

COCTABJISITh yPAaBHEHHUS XUMUYECKUX PEaKIINH;

coOroaaTh npaBuiia 6€30MacHON paboThI MPU MPOBEACHUH OIBITOB;
MI0JI30BATHLCS J1a00OPATOPHBIM 00OPYIOBAHUEM U TTOCYIOM;

BBIYUCIIATH OTHOCUTEILHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB;
BBIYUCIIATH MACCOBYIO JIOJIF0 XUMUUECKOTO 3JIEMEHTA 10 (POpMyJie COSTMHEHNUS;
BBIYUCIIATH KOJMYECTBO, 00BEM MJIM MAcCy BEIIECTBA 110 KOJIHYECTBY, 00bEMY,
Macce PeareHTOB WU MPOIYKTOB PEaKIIUU;

XapaKTepru30BaTh (PU3HMUECKUE U XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCIIOpOJIa M BOJOPOIA;

MOJTy4aTh, COOMPATH KUCIOPO U BOJOPOI;

pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPO, BOAOPO/I;
pacKpbIBaTh CMBICI 3aKOHA ABOTa/Ipo;

PacCKpbIBaTh CMBICH MOHIATUN «TETUIOBON YPPEKT peaKIum», «MOJSPHBIH 00BeM»;
XapaKTepu30BaTh (PrU3NYeCcKre U XUMUYECKHE CBOMCTBA BOJIBL;

PacKpbIBaTh CMBICH MTOHITHUS «PACTBODPY;

BBIUUCIISITH MACCOBYIO JIOJIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPBI C ONPEAECIEHHON MaCCOBOM J0JIEW PaCTBOPEHHOTO
BEIIIECTBA;

Ha3bIBaTh COCAMHEHUS U3YUCHHBIX KJIAaCCOB HEOPTraHUYECKUX BEIIECTB;
XapaKTepu30BaTh (PrU3NYecKre U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHMYeCKUX BEUIECTB: OKCHIOB, KHCIIOT, OCHOBAaHUi, COJell;

OTIpeNeNsITh MPUHAMJIE)KHOCTD BEIIECTB K ONPEIeICHHOMY KJIACCy COCTUHEHU;
COCTaBJIATH ()OPMYJIIBI HEOPTAaHMYECKUX COCTUHEHUN N3yYCHHBIX KIIACCOB;
IPOBOJIUTH OTBITHI, IIOATBEPIKIAIOIINE XUMUIECKHE CBOWCTBA H3YYCHHBIX KIIACCOB
HEOPTraHMYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAcTBOPHI KUCIIOT U IIEJI0YEH 10 U3MEHEHHUIO
OKpAacKy MHJIMKATOPa;

XapaKTepUu30BaTh B3aMMOCBS3b MEXKIY KiIacCaMy HEOPTraHUYECKHX COSAMHEHUI;



packpbiBath cMbich [lepuonnueckoro 3akona JI.11. Menneneena;

OOBACHATH PUBNYECKUI CMBICT aTOMHOTO (TIOPSAAKOBOT0) HOMEpPA XUMUYECKOTO
JIEMEHTA, HOMEPOB IPYIIIBI U IEPUOJA B IEPUOIUYECKON CUCTEME

J.1. Mennaeneena;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHS aTOMOB, CBOMCTB 3JIEMEHTOB B
npeesiax MajblX EPUOJ0B U INIABHBIX NOJATPYIIIL;

XapaKTEPU30BaTh XUMUYECKUE IEMEHTHI (0T BOAOPOAA 10 KaJbIUs) HA OCHOBE UX
noJiokeHus B nepuoanueckoit cucreme .M. MenaeneeBa n ocobeHHOCTEN
CTPOEHHUS UX aTOMOB;

COCTAaBJIAITh CXEMBI CTPOEHHUS aTOMOB NIEPBBIX 20 2IIEMEHTOB IIEPUOANIECKON
cucremsl .. Mennaeneena;

pPacCKphIBaTh CMBICII TOHATUI: «XUMHUYECKAs! CBA3bY, «IJIEKTPOOTPULIATEILHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTD (PU3MUECKHUX CBOMCTB BEILIECTB OT THIA
KPUCTaJUIMYECKON PEIIETKY;

ONPEIENATh BUJ XUMHUYECKOU CBSI3U B HEOPTaHUYECKUX COETHMHEHUSIX;
n300paxaTh CXEMbI CTPOEHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMU
XUMHYECKUX CBSA3EH;

PACKpBIBAaTh CMBICII IOHATUN «MOH», KKaTUOHY», KAHUOH», «IIEKTPOJIUTHIY,
«HEDJIEKTPOJIUTBDY, «IJIEKTPOIUTHYECKAS JUCCOLHUALINSY, KOKUCIUTEIbY, «CTENEHb
OKHUCJIEHUS» «BOCCTAHOBUTENDY, «OKUCIEHUEY, «BOCCTAHOBICHHUE);

ONPEIENATh CTENEHb OKUCIEHUS aTOMA 3JIEMEHTA B COEIMHEHNY;

PaCKpBIBaTh CMBICI TEOPUHU NEKTPOJUTUUECKON TUCCOLUALINNE;

COCTABJISITh YPABHEHHUS DJIEKTPOIUTHYECKON JUCCOLMALIMM KUCIIOT, IIEJI0YEH,
COJIeH;

OOBACHATH CYLTHOCTB IIpOLIECCa IJIEKTPOIUTUYECKON TUCCOLMALUN U peaKLIUn
MOHHOTO 0OMEHa;

COCTaBJIISATh MOJHBIE U COKPAIICHHbIE HOHHBIE YPaBHEHUS PEaKui OOMEHa;
OTIpEeAeIIATh BO3MOKHOCTh MMPOTEKAHUSI pEaKInii HOHHOTO OOMEHa;

IPOBOJUTH PEAKLNHU, TOATBEPKAAOIINE KAYECTBEHHBIN COCTAB Pa3IMYHbIX
BELIECTB;

ONPEIENATh OKUCIUTENb U BOCCTAHOBUTED;

COCTAaBJISITh YPABHEHHSI OKMCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINIA;

Ha3bIBaTh (PaKTOPHI, BIUSIOLUIUE HA CKOPOCTh XUMUYECKON peaKkuy;
KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINU MO PA3IMYHBIM MPU3HAKAM;
XapaKTEPU30BaTh B3aUMOCBS3b MEX]y COCTABOM, CTPOCHHEM U CBOWCTBAMH
HEMETAJUIOB;

IIPOBOAUTD OMBITHI 10 MOTYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XMMHUECKUX CBOWCTB
ra3000pa3HbIX BELECTB: YIVIEKUCIIOTO Ta3a, aMMHUaKa;



pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITICKUCIBINA ra3 u
aMMHUaK;

XapaKTEPU30BaTh B3aMMOCBS3b MEK/y COCTABOM, CTPOCHUEM U CBONCTBAMMU
METaJUIOB;

Ha3bIBaTh OPraHWYECKUE BEIIECTBA MO UX POpMyJie: METaH, ITaH, ITHIIEH,
METAaHOJI, 3TAaHOJI, INIMLEPUH, YKCYCHAsl KUCII0Ta, AMUHOYKCYCHAsl KHACJIOTA,
CTEapUHOBAs KUCJIOTA, OJICMHOBAs KUCIIOTA, IJIFOKO034;

OLICHMBATh BIMSIHUE XUMUYECKOIO 3arpsi3HEHUS OKPYKAIOIIEHW Cpellbl HA OPTaHu3M
4eJIOBEKa;

IPaMOTHO OOpPAIAThCs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU;

ONPEIEIATh BO3MOXKHOCTD IIPOTEKAHUS PEAKIIMM HEKOTOPBIX IIPEICTaBUTENICH
OPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOIOM, METAJIIIAMU, OCHOBAHUSIMU,
rajoreHamu.

OOyuarouuiicst NOJY4YUT BO3MOKHOCTb HAYYUThCH:

BBIJIBUT'aTh U MIPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMHYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTAaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNaTh B
XUMHUYECKUE PEAKLIAU, O XapaKTepe U MPOAYKTAX PA3INYHBIX XUMUYECKUX
peakuuii;

XapaKkTEepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATD
IIPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTEPUCTUKAMU BEILECTBA;
COCTaBJIATh MOJIEKYJIIPHBIE U ITOJIHBIE MOHHBIE YPABHEHUS 110 COKPALICHHBIM
VOHHBIM YPAaBHEHMUSIM;

IPOrHO3UPOBATh CIIOCOOHOCTD BELECTBA MPOSIBISITh OKUCIUTEIbHBIE UIIH
BOCCTAHOBUTEIBHBIC CBOMCTBA C YYETOM CTEIIEHEH OKUCIICHUS JJIEMEHTOB,
BXOJSIIUX B €r0 COCTAB,;

COCTABJISITh YPABHEHHUSI PEAKIINI, COOTBETCTBYIOLIUX ITOCIIEN0BATEIBHOCTH
IIPEBPAILEHU HEOPTraHNYECKUX BELIECTB PA3JIMYHbBIX KJIACCOB;

BBIJIBUTaTh U MPOBEPATH IKCIIEPUMEHTATIBHO TUIIOTE3bI O PE3yJIbTaTax
BO3/ICHCTBHS pa3UYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKON
peakuuy;

UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JJIS1 DKOJIOTUYECKU TPAMOTHOTO MIOBEICHUS
B OKPYXAIOIIEH CPEIIE;

UCIIOJIb30BaTh NPUOOPETEHHBIE KIOYEBbIE KOMIETEHIIMH TP BBIITOJIHEHUU
IPOEKTOB M Y4eOHO-UCCIIe0BATENbCKUX 3a/1a4 110 U3yUYEHHUIO CBOICTB, CIIOCOOOB
IIOJIYYEHHUsI M PACTIO3HABAHUS BEIECTB;

00BEKTUBHO OLIEHUBATh HH(POPMAIUIO O BELIECTBAX U XUMUUYECKUX MPOIIECCax;
KPUTHUYECKH OTHOCUTHCS K IICEBAOHAYYHON HHPOpMAILK, HEA0OPOCOBECTHOM
peKIamMe B CpeACcTBax MacCOBOM MH(pOpMaLUY;



OCO3HAaBATh 3HAYEHHUE TCOPETUUYECKUX 3HAHUN 110 XUMUU JIJIS IPAKTUYECKOU
JIEATEIILHOCTH YCJIOBEKA;

CO3/1aBaTh MOJICIIM M CXEMBI JIJIsl pEIICHUs YUCOHBIX U MMO3HABATEIbHBIX 33]1a4;
MMOHUMATh HEOOXOUMOCTb COOJTIOICHUSI MPEANMUCAaHUM, TTpeIaraéMbIX B
WHCTPYKITUSAX TI0 UCIIOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JP.



2.Conepxanue yueOHOro mpeaMera

BBenenmue. 7 4.
[Ipenmer xuMun. MeTo1bl TO3HAHKS B XUMUM: HAOJIIOJICHUE, DKCIIEPUMEHT,

MojaenupoBaHue. MicTounnkn XxuMudeckor nHpopMaIuu, ee moaydeHue, aHauu3 1
IIPE/ICTABIICHUE €TI0 PE3YJIbTATOB.

[ToHsiTE O XUMUYECKOM 3JIEMEHTE U (JopMax €ro CyleCTBOBAHUS: CBOOOIHBIX
aToMax, MPOCTHIX U CIIOAKHBIX BEIIECTBAX.

[IpeBpatienus BemniecTB. OTIMYNE XUMUYECKUX PEAKIHNM OT (PU3UUECKUX SIBJICHUIA.
Ponp xumuu B )xu3HU yeaoBeka. XeMopuiaus u xemodoous.

Kparkue cBeneHust u3 UICTOpUHY BOZHUKHOBEHUS U Pa3BUTUS XuMUH. Poiib
OTEUYECTBCHHBIX YUEHBIX B CTAHOBJICHUU XUMHUYECKOU HayKH - paboTel M. B.
JlomonocoBa, A. M. bytneposa, /[. 1. Menneneena.

XuMuYecKasi CHMBOJIMKA. 3HAKA XUMHUUECKUX HJIEMEHTOB U MPOUCXOXKICHUE UX
Ha3BaHui. Xumuueckue Gopmyssl. Maaekcs u ko3 duirentsl. OTHOCUTETbHBIE
aTOMHAas U MOJIEKYJIsipHast Macchl. [IpoBeneHne pacueToB MacCOBOW JOJIH
XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHOBE €ro (hOpMYJIbI.

ITepuonnueckas cucrema xuMudeckux aiemeHToB /. 1. Menneneesa, ee
CTPYKTypa: MaJjble U OOJIBIITNE TIEPUOIBI, TPYIIIBI ¥ moArpynmsl. [lepuoanueckas
CHUCTEeMa KaK CIpaBOYHOE MOCOOUE IS MOTyUYEHHUsI CBECHUN 0 XUMUYECKUX
AJIEMEHTaX.

demoncTrpanuu. 1.Mozenu (mapocrepxueBbie 1 Ctroapta bpurie6a) pa3nnyabix

MPOCTBIX U CJIOKHBIX BEILIECTB.

2. Komnekuys CTEKISIHHOW XMMHUYECKON TTOCY/IBI.

3.Komiekuusa MaTepraioB U U3EJIUNA Ha OCHOBE aJIFOMUHUS.

4. BzanmopencTBrie MpaMopa ¢ KUCJIOTOM U MTOMYTHEHHUE U3BECTKOBOM BO/IBI.
JlaGopaTopHbIE ONBITHL.

1.CpaBHEHHME CBOMCTB TBEPABIX KPUCTALINYECKUX BEIIECTB U PACTBOPOB.

2.CpaHeHue CKOpPOCTH UCIIapEHUS BOJBI, OJIEKOJIOHA U 3TUIIOBOIO CIUPTA €
bunbTpoBaILHON OyMmaru.
IIpakTukywm 1. [Ipocreiimne onepanuu ¢ Bemecrsom. 1 4.
1. TIpaBuia TexHUKH O€30MIACHOCTH MpU padbOTe B XUMUYECKOM KaOUHETE.
[Ipuémsl obpatieHus ¢ 1ad0paTOpHBIM 000PYAOBAaHUEM U HarpeBaTeIbHBIMU
npudopamH.
2. HabGmroneHus 3a MU3MEHEHUSAMHU, IPOUCXOISIINMU C TOPSILEH CBEUOH, U UX
onucaHue (JOMalIHUNA SKCIIEPUMEHT ).

Tema 1. ATOMBI XUMHYECKHUX DJIEMEHTOB. 9 4.




ATOMBI Kak (popma CyIeCTBOBaHMS XUMHUECKHUX 371eMeHTOB. OCHOBHBIC CBEJICHUS
O CTPOEHHMH aTOMOB. J[0Ka3aTenbCTBA CI0KHOCTH CTPOECHHS aTOMOB. OIIBITHI
Pesepdopna. [lnanerapras Mozenb CTPOSHHS aTOMA.

CocTtaB aTOMHBIX s1€p: IPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS aTOMHAs Macca.
B3auMoCBsI3b NOHATUN «IIPOTOHY, KHEUTPOH), KOTHOCUTEJIbHAS ATOMHASI Maccay.
V3meHeHue unciia mpoTOHOB B SIPE aTOMa - 00pa30BaHNE HOBBIX XUMUYECKUX
aJIeMeHTOB. MI3MeHeHre 9uciia HEUTPOHOB B sIIpe aToMa - 00pa3oBaHUE H30TOIIOB.
CoBpeMeHHOE ONpeIeICHUE MOHITUSL «XUMUYECKUI 351eMeHT». M30TOmbI Kak
Pa3HOBUIHOCTH aTOMOB OJHOTO XMMHUYECKOT0 JIEMEHTA.

OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEN aTOMOB XMMUYECKUX 3JIEMEHTOB
MaJibIX epuo0B. [IoHATHE O 3aBEPLIIEHHOM AJIEKTPOHHOM YPOBHE.
[lepnonuyeckas cucreMa XuMU4eCcKux anemeHToB [[. . Menneneesa u ctpoenue
aTOMOB: (PM3MUYECKHI CMBICT TIOPSIKOBOTO HOMEpPA 3JIEMEHTa, HOMepa TPYIIIIHI,
HOMEpa nepuoaa.

N3MeHeHne uncna 31€eKTPOHOB HAa BHELIHEM JIEKTPOHHOM YPOBHE aroma
XUMHUYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJOKUTEIBHBIX U OTPULIATEIBHBIX HOHOB.
Honsbl, 00pa3oBaHHbIC aTOMaMU METANIOB U HEMETasuIoB. [[puunHbI H3MEHEHUs
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB B IIEPUOAAX U rpynmax.
OO6pazoBanue onHApHBIX coeauHeHui. [lonsTre 00 MOHHOM CBSI3U. CXEMBI
00pa3oBaHMs HOHHOH CBsI3U. B3anmoielicTBe aTOMOB XHMHUYECKUX dJIEMEHTOB-
HEMETAJUIOB MEXKy CO00i - 00pa30BaHKE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX
BellecTB. KoBaJieHTHas! HEMOJsipHAs XUMHUUECKas CBsI3b. DJIEKTPOHHbIE U
CTPYKTYpHBIE (POPMYJIBI.

B3aumMopeiicTBue aTOMOB HEMETAILIIOB MEX 1y COO0H - 00pa3zoBaHuEe OMHAPHBIX
COEAMHEHUI HEMETAJUIOB. DJIEKTPOOTPULIATENBHOCTh. KOBaleHTHAs OIS pHAas
cBs3b. [[oHSATHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATH KOBAJIEHTHbBIE
xumudeckue cBsi3u. CoctaBnenue Gopmys OMHAPHBIX COSAMHEHUH 110
BajieHTHOCTH. HaxokieHne BaJIeHTHOCTH 10 (popmysie OMHAPHOTO COSAMHEHUSI.
B3anMopeiicTBre aTOMOB XUMUYECKHX AJIEMEHTOB-METAIIJIOB MEXKTY COOO -
00pa3oBaHKie METAIUIMYECKUX KPUCTALIOB. [[oHATHE O METaNIMYECKON CBA3H.
JdemoHcTpauuu. Moaenn aToMOB XMMUYECKUX 3JIEMEHTOB. [lepronnueckas
cucreMa xumuueckux snemenToB 1. . Menneneesa (pa3iuyuHbie (GOpMBI).

JlabopaTopHbIe ONBITHI.
3. MoaenupoBaHue NPUHIIKMIA ACHCTBUN CKAaHUPYIOIIETO MUKPOCKOTIA.

4. U3roToBneHue Mojeneid OMHAPHBIX COSAMHEHHIA.
5. M3roroBnenue Moaeny, WILTIIOCTPUPYIOIIEW CBOMCTBA METAIUINYECKOMN CBA3U.

Tema 2. [IpocThie BenmecTna. 6 4.




[TonoxeHue METaIOB ¥ HEMETAIOB B MIEPUOIUUECKON CUCTEME XUMUIECKUX
saneMmeHTOB /. 1. MenaeneeBa. BaxkHelmme npocThie BEMIECTBA — METAJIbI
(>kene30, AIFOMUHUM, KaJIbIIUA, MarHUi, HaTpuii, kaaui). O0mume pusndeckue
CBOMCTBA METAJJIOB.

Baxneiimme nmpocTeie BEMIECTBA - HEMETAILTBI, 00pa30BaHHBIC aTOMaMU
KHCIIOPOJa, BOJIOPOa, a30Ta, cephl, hochopa, yriaepoaa. MosieKysbl MPOCTHIX
BEIIECTB-HEMETAJUIOB-BOIOPOAa, KUCIOPO/Ia, a30Ta, rajoreHoB. OTHOCHUTEIbHAS
MOJICKYJISIpHAsT Macca.

CrocoOGHOCTh aTOMOB XMMHUUYECKHX AJIEMEHTOB K 00pa30BaHUI0 HECKOJIBKHUX
MPOCTHIX BEIIECTB - AJIOTPOIHS. AJUIOTPOIHBIE MOAU(UKAIIMN KUCIOPOa,
dbocdopa u osoBa. Metaiuinueckue 1 HeMETATNYECKUE CBOMCTBA MPOCTHIX
BemecTB. OTHOCHTENBHOCTD 3TOI'O ITOHSITHSL.

Yucno Asoranpo. Konnuectso BemecrBa. Mosb. MossipHast macca. MonsipHbIii
00beM razoo0pa3HbIX BemecTB. KpaTHbIe eIMHUIBI KOJTMYECTBA BEIECTBA —
MUJUTUMOJTb M KHJIOMOJTh, MUJUTUMOJISIPHAS ¥ KUJIOMOJISIPHAS. MacChI BEIIIECTBA,
MUJTUMOJISIPHBIN M KUJIOMOJISIPHBIM 00BEMbI Ta3000pa3HbIX BEIIECTB.

PacdeTsl ¢ UCTIOb30BaHUEM MOHITUN «KOJIUYECTBO BEIIECTBAY», KMOJISIPHAs
Maccay, «MOJISIPHBIM 00BEM ra30By, «IOCTOSTHHAsT ABOTaaApoO».
JleMoOHCTpAIIMMH.

[Tomy4yenue o3ona. OGpasikl 6€7I0TO U CEPOTo 0JIOBA, OEIOT0 U KPACHOTO

dbocdopa. HekoTopsie MeTauIbl 1 HEMETAILTHI KOJIMYECTBOM BellecTBa 1 MOJIb.
MounsipHbiii 00b€M ra3000pa3HbIX BEUIECTB.

JlabopaTopHbIe ONBITHI.

6. O3HaKOMJICHHE C KOJUICKIIUSIMUA METAJJIOB.

7. O3HaKOMJICHHE C KOJUIEKIIUSIMHA HEMETAIIJIOB.

Tema 3. CoeniHeHUS XUMHUYECKUX JIeMeHTOB. 14 4,
Crenenb okuciienusi. CpaBHEHUE CTETIEHU OKUCIICHUS U BaJIEHTHOCTH.

Omnpenenenre CTENEHN OKUCIICHUS JIEMEHTOB 110 XUMHUYECKOUW popmyiie
coeaunenusi. Coctapienue Gopmysl OWHAPHBIX COCTUHEHUM, 00N cIOCO0 UX
Ha3BaHUU.

bunapHbIe COeTMHEHNS METAJJIOB U HEMETAJIIOB: OKCHUJIbI, XJIOPUIbI, CYIbMUIbI U
np. Cocrapiienue ux Gopmyi.

bunapHpie coemMHEHNS] HEMETAIIJIOB: OKCHUJIBI, JIETYIHE BOJOPOIHBIC COSTUHEHNS,
ux cocrtaB. [IpeacTaBuTenn OKCHIOB: BOJA, YIJICKUCIIBINA a3 U HETaIlIeHast H3BECTh.
[IpencraBuTenu IeTy4YnX BOJAOPOIHBIX COSAMHEHUI: XJIOPOBOAOPOI U aMMHAK.
OcHOBaHUs, UX COCTaB U Ha3BaHUs. PacTBOPUMOCTh OCHOBaHUM B BOJIE.
[IpeacraBuTenu menoyei: THAPOKCUIBI HATPUS, Kanus U Kanbuud. [lonstue o0
MHMKATOpaX U KayeCTBEHHBIX PEaKIIMsIX.



Kucnotsl, ux coctaB u Ha3Banus. Knaccuduxanms xkucnot. [Ipeacrasurenu
KHCJIOT: CEpHasl, CoJIsiHas U a30THad. [loHsaTHe 0 mikane kucnotHoctH (wkana-pH).
M3MeHeHne OKpacku MHANKATOPOB.

Conu kak Mpou3BOJHBIE KUCJIOT U OCHOBaHMM. VX cocTaB v Ha3BaHMUs.
PactBopuMocTs coneii B Boze. [IpencraBurenu coneit: XJI0pua HaTpusi, KapOOHAT 1
docdat KanpIus.

AMop(dHBIE ¥ KPUCTATITHYECKUE BEIIECTBA.

MexMOIIeKyIIIpHbIE B3aUMOJACHUCTBUSA. TUITBI KPUCTAIIMYECKUX PEIIETOK: MOHHAS,
aTOMHas1, MOJIEKYJISIPDHAS U METANINYECKAsA. 3ABUCUMOCTb CBOMCTB BELIECTB OT
TUIIOB KPUCTAJUIMYECKUX PEIIeTOK. YncThle BemecTsa u cmecu. llpumepsl
KUJIKUX, TBEPJBIX U ra3000pa3HbIX cMeceil. CBOWCTBA YMCTHIX BELECTB U CMECEH.
Hx coctaB. MaccoBasi 1 00beMHas JJOJM KOMIIOHEHTa cMecu. PacueTsl, CBA3aHHbBIE
C UCIIOJIb30BaHUEM ITOHATUS «JIOIIS».

JdemoncTpanuu. O6pasipl OKCHUI0B, KUCIOT, OCHOBaHUH U cojeil. Moaenu

KPUCTALTMYECKUX PEIIETOK XJIOpUIa HaTpusl, aliMa3a, okcuaa yriepozaa (IV).
KucnoTHo-111e7109HbIe HHIAUKATOPHI, U3MEHEHHE UX OKPACKU B PA3JIMUHBIX Cpeaax.
YHuBepcaabHbI HHIUKATOP U U3MEHEHHE €r0 OKPACKHU B PA3JIMUHBIX Cpeaax.
[ITkama pH.

JIa0opaToOpHbIE ONBITHI.

8. O3HAKOMIJICHUE C KOJUICKIUSIMU OKCH/JIOB.

9. O3HaKOMJIEHHE CO CBOMCTBAMM AMMHAKA.

10. KauecTBeHHBIE peaKIMy HA YIIEKUCIBIN Ta3.

11. Onpenenennie pH pacTBOPOB KUCIOTHI, IETOYH U BOJIBI.

12. Onpenenenue pH TMMOHHOTO U SI0JIOYHOTO COKOB Ha CPE3€ IJI0JI0B.

13. O3HaKOMJIEHUE C KOJUIEKIIUIMHU COJIEM.

14. O3HaKOMIIEHHE C KOJUIEKIMEN BEIECTB C PA3HBIM THUIIOM KPUCTAJUTMYECKOU
pemérku. M3rotoBnenne Moaenen KpUCTAIUIMYECKUX PEIETOK.

15. O3nakomiieHue ¢ 00pa3oM TOPHOM TOPO/IBL.

Tema 4. U3menenusd, npoucxoasmnme ¢ semecrsamu. 10 4.
[TonsaTHe IBIEHUM KaK M3MEHEHUN, TPOUCXOIAIINX C BEIIECTBAMH.

SIBrieHus, CBA3aHHBIE C U3MEHEHHUEM KPUCTAIUTMYECKOT0 CTPOSHUS BELIeCTBa IpU
MOCTOSTHHOM €r0 cocTaBe, (hu3nueckue sipneHus. Gusnueckue SBICHUS B XUMUU:
TUCTWUISIMS, KPUCTAIITN3alMs, BRIMAPUBAHUE U BOTOHKA BEIIECTB,
HeHTpudyrupoBaHue.

SIBrieHus, CBA3aHHBIE C H3MEHEHHNEM COCTaBa BEIIECTBA - XUMUYECKHE PEAKIIHH.
[Ipr3Haku 1 yClnoBuUSs MPOTEKAHUS XUMUYECKHUX peakiuil. Boiienenue TenaoTsl u
cBeTa — peakiuu ropenus. [lonsTre 00 3K30- U SHIOTEPMUYECKUX PEAKIUIX.



3aK0H COXpaHEHMS MACcChl BEIIECTB. XUMHUYECCKUE YPABHCHHMS. 3HAUCHUE UHICKCOB
u ko3 unrenToB. CocTaBlieHUE YPABHEHUN XUMUYECKUX PEAKIIHIA.

Pacuetsl mo xumMu4eckuM ypaBHEeHUsIM. PerieHue 3a1a4 Ha Hax 0K JIeHHe
KOJIMYECTBA BEIIECTBA, MACChI MJIM 00bEMa IPOYKTA PEAKIIUU IO KOJIMYECTBY
BEIIECTBA, MACCE UM 00BEMY UCXOAHOTO BellecTBa. PacdeTsl ¢ HCTIONB30BaHUEM
MOHSITHS «JIOJIs», KOT/Ia KCXOAHOE BEIIECTBO JAHO B BHJIE PACTBOPA C 3aIaHHON
MacCOBOM JT0JI€H paCTBOPEHHOTO BEIIECTBA MIIH COACPIKUT OMPECTICHHYIO JTOJTIO
IIPUMECEH.

Peakuuu paznoxxenus. [IoHsATHE O CKOPOCTH XUMHUYECKUX PEAKIIUMA.
Karanuzatopsl. @epmenTtsl. Peakiuu coenunenus. Katanuruueckue u
HEKATAJIMTUYECKUE PeaKkliui, 00OpaTuMbIe U HeoOpaTuMble peakuuu. Peakiuu
3aMerneHus. Psii akTHBHOCTH METAJIOB, €r0 UCTIIOJIb30BaHUE IS
MIPOTHO3WPOBAHUS BOZMOXXHOCTH MPOTEKAHUS PEAKIINI MEXKTy METAIIaMU 1
KHCIIOTaMU, PEAKITNil BRITECHEHHS OJTHUX METAJJIOB U3 PACTBOPOB UX COJIEH
Ipyrumu Metauiamu. Peakiuun oOMena. Peakiuu HeliTpanu3anuu. Y cloBus
NpOTEeKaHUs peakuii oOMeHa B pacTBOpax J0 KOHIIA.

THNbI XUMHUYECKUX pEAKIUN HA IPUMEPE CBOMCTB BOJbI. Peakius pa3ioxeHus -
AIIEKTPOJIN3 BOJbI. Peakiuu coeuHeHus - B3auMOICMCTBUE BOJIbI C OKCHIAMHU
METaJIOB ¥ HEMETAJUIOB. Y CJIOBHE B3aUMOJICHCTBUS OKCHJIOB METAJIOB U
HeMeTaIUI0B ¢ Boaou. [loHsiTHe «ruapokcuab». Peakunu 3amenmenus -
B3aMMOJICHCTBHE BOJIBI C METAJTIaMU. Peakinu oOMeHa — TUAPOIIN3 BEIIECTB.
JdeMoHcTpaumu.

[Ipumeph! hu3nyecKkux sIBJCHUMN: a) MJ1aBjieHue napaduHa; 6) BO3rOHKa Hoja WK
OCH30MHON KUCJIOTHI; B) PACTBOPEHHE OKPAIICHHBIX cojiel; ') nuddy3us
JYIIMCTBHIX BEIIECTB C ropAIIEH JaMIOYKH HaKaTUBAHUS.

[IpuMepbl XMMUYECKUX SIBJIEHUM: a) ropeHure Maruus, Gocdopa; 0)

B3aUMO/ICHCTBUE COJISTHOM KUCIOTHI C MPaMOPOM WJIM MEJIOM; B) MOJTy4YEHUE
runapokcuaa menu (II); r) pacTBopeHre MoayuYeHHOTO THAPOKCHIA B KUCIIOTaX; 1)
B3auMoJiericTeue okcusa meau (1) ¢ cepHoii KuCI0TOM MpU HArpEBAHUU; €)
pasyioKeHHe MepMaHraHaTa Kajusi; ) pa3JioKeHUe NepOKCHIa BOJOpoaa
MOMOIIBIO TMOKCH/Ia MapraHiia 1 KaTanasbl KapTodens Uil MOPKOBH; 3)
B3aMMOJICUCTBUE Pa30aBICHHBIX KUCIOT C METaJUIAMH.

JlabopaTopHbIe ONBITHI.

16. ITpokasinBaHuE MEAU B IUIAMEHH CIIMPTOBKH.

17. 3amerenue meau B pactope xsopuaa meau (I1) xemnezom.

IIpakTukywm 1. Ilpocreiimne onepanuu ¢ BeuecTBoM. 3 4.
1. AHanu3 MOYBBI U BOJIBI (JOMAIIHUM SKCIIEPUMEHT).
2. IIpr3HaKu XUMUYECKUX PEaKIIUH.




3. IlpuroToBneHre pacTBOpa caxapa C 3aJJlaHHOW MacCOBOM J0Jei

Tema 5. PactBopenue. PactBopbl. CBolicTBa PACTBOPOB DJICKTPOJUTOB. 18 4.

PactBopenue kak pusnko-xumudeckuit nporecc. [lonsatue o ruapartax u
KpucTtauoruaparax. Pacteopumocts. KpuBbie pacCTBOpUMOCTH KaK MOJEIb
3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEWIECTB OT TeMIiepaTypsl. HacklieHHbIe,
HEHACBHIIICHHbBIC U MEPECHIIEHHBIE PACTBOPHL. 3HAYEHUE PACTBOPOB ISl TPUPOIBI
Y CEJIbCKOI0 XO35IMCTBA.

[TonsaTHE 00 AEKTPOIUTHIECKON JUCCOIUALIMU. DIECKTPOIUTHI U HEAJICKTPOJIUTHI.
MexaHu3M JUCCOLMALNM JIEKTPOIUTOB C Pa3JIMYHBIM XapaKTEPOM CBSI3HU.
CreneHp AIEKTPOUTHYECKON quccorani. CUIIbHBIC U CIIa0bIe SJICKTPOJIUTHI.
OCHOBHBI€ MOJIOKEHUSI TEOPUU DIIEKTPOJUTUUECKON auccorumanuu. oHHbie
ypaBHEeHUs peakiuii. Peakimm oOMeHa, uaymme 10 KOHIIA.

Knaccudukanus HOHOB ¥ MX CBOWCTBA.

Kucnotsl, ux xnaccuduxanus. uccouunanus KUCIOT U KX CBOMCTBA B CBETE
TEOPUHU DJICKTPOIUTUUECKON TUCCOIMALIMU. MOJEKYIJISIPHBIE U HIOHHBIE YPABHECHUS
peaxkuuii. BzaumoaencTBue KUCiIoT ¢ MeTalIaMU. DIEKTPOXUMUYECKUN AT
HanpsHKEHUN MeTaJUIoB. B3anMoieiicTBUE KUCIOT C OKCUAAaMU METAJIJIOB.
B3anmonencTBre KUCIOT C OCHOBAHUSIMH - PEAKIUSA HEUTPAIU3ALUU.
BsaumoneiictBue Kuciot ¢ consimu. Vcnonp3oBanue TabauIbl paCTBOPUMOCTH JIJIst
XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanud. Jluccoruaiysi OCHOBaHHUM U X CBOMCTBA B CBETE
TEOPUU DIICKTPOIUTHYECKON AUCCOMaMU. B3anMo1ercTBue OCHOBaHUM C
cossimu. Mcronp30Banre TaOIUIbl pAaCTBOPUMOCTH JJISI XapaKTEPUCTUKH
XUMHUYECKUX CBOMCTB OCHOBaHUN. B3anMoaencTBue MiejIoue ¢ OKCUIaMu
HEMETAaJIOB.

Comun, ux gucconmanus B ceete TO/l. BzaumopaeiicTBue colieil ¢ MeTallJlaMu,
0COOEHHOCTH 3THUX peakiuii. BzaumonelictBue coneit ¢ consimu. Mcnonb3oBanue
TaOJIHIIBI PACTBOPUMOCTH JJIS XaPAKTEPUCTHKN XUMUIECKUX CBOMCTB COJICH.
O06001eHe CBeIeHU 00 OKCHJIaX, UX KJIacCU(PUKAIIMU U XUMUYECKUX CBONCTBAX.
['eHeTHYECKUE PSAIBI METALUIOB M HEMETAJUIOB. [ '€eHETUUECKAs CBSI3b MEXKY
KJIACCAaMHM HEOPraHWYECKHUX BEIIECTB.

OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

Omnpenenenre CTENEHNU OKUCICHUS JJIS DJIEMEHTOB, 00Pa3yIOINX BEIIeCTBA
pa3HbIX KimaccoB. Peakiuu nonnoro oomena u OBP. Oxucnurens u
BOCCTAHOBHTEIb, OKUCJICHUE U BOCCTAaHOBJICHHUE.

CocTtaBiieHHE ypaBHEHUN OKUCIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIIUA METOA0OM
AJIEKTPOHHOTO 0OajaHca.



CBoiiCTBa MPOCTHIX BEIIECTB - METAJJIOB M HEMETAJLJIOB, KUCJIOT U COJIEH B CBETE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUH.

JleMOHCTpaIUH.

HcnpiTaHne BEIIECTB U UX PACTBOPOB HA JICKTPOIPOBOJHOCTh. 3AaBUCUMOCTD

AIEKTPONPOBOIHOCTH YKCYCHOM KHCIIOTBI OT KOHLIEHTPAUU. J{BUKEHHE
OKpaILIEHHBIX MOHOB B JIEKTPUYECKOM NoJie. B3anmonencTerue HUHKA ¢ cepoi,
COJIAHOM KHciIoTO!, xstopuaoM Meau (I1). 'openne marnus. Bzaumoneiictue
XJIOPHOM Y CEPOBOAOPOIHOMN BOBI.

JlabopaTopHbI€ ONBITHI.

18. B3anmMoaelicTBre pacTBOPOB XJIOPUJIA HATPUS U HUTpaTa cepedpa.

19. ITosryuenne HEpaCTBOPUMOTO THIAPOKCUIA U B3AUMOZIEHCTBUE €r0 ¢

KHUCJIOTaMHU.
20. BzaumoaeicTBrEe KUCIIOT C OCHOBAaHUSIMU.

21. B3auMoaeicTBHE KUCIIOT ¢ OKCHAAMH METAJJIOB.

22. B3aumMoaeicTBHEe KUCIIOT ¢ METAJJIAMH.

23. B3zaumoelicTBHE KUCIIOT C COJISIMMU.

24. B3zaumMoaeliCcTBHE IEI0YEN C KUCIOTaAMMU.

25. BzaumoeiicTue menodeil ¢ OKCUaMu HEMETAIIIOB.
26. B3anMoielicTBHE MICTI0YEH C COISIMHU.

27. Ilony4yeHue 1 CBOWCTBA HEPACTBOPUMBIX OCHOBaHUM.
28. B3auMoaercTBe OCHOBHBIX OKCHIOB C KMCIIOTaMH.
29. B3auMoaeicTBie OCHOBHBIX OKCHIOB C BOJIOM.

30. B3aumoielicTBUE KUCIOTHBIX OKCHOB C ISJI0YaMH.
31. B3anmoneiicTBrEe KUCIOTHBIX OKCHUIIOB C BOJIOM.

32. B3anmonenicTBue COJIEN ¢ KUCIOTAMMU.

33. B3aumoenicTBUE COJIEN C HIEIOUAMU.

34. B3aumoieficTBUE COJICH C COJISIMH.

35. B3aumoeicTBIE pacTBOPOB COJIEN C METAILIAMHU.
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4. KajengapHo — TeMaTH4ecKoe IJIAHUPOBAHHUE

n/n

Tema ypoka

JlaTa

IIaH

dakr

BBenenue. 7 4.

[Ipeamer

xumuu. BeiiecTsa.

BBOoaHBINM HHCTPYKTAXK

no oxpaune Tpyna (OT) u

TEXHHUKE 0€30MacHOCTHU

(TBh) na ypokax

XUMHH U TIpH paboTe B 1aOOpaTOpHH.
Kparkue cBenenus 1o ucTopuu
pa3BuTUs XUMUU. OCHOBOIOJIOKHUKHU
OTE€YECTBEHHON XUMUH

02.09

[IpeBpamienus Bemects. Posbs xumun
B JKHU3HHU Ye€JI0BEKa

03.09

[IpakTuueckas padorta Ne 1. I[IpaBuna
TEXHUKHU O€301aCHOCTHU MPpHU padboTe B
XUMHUUECKOM KabuHete. [Tpuémbl
oOpaitieHus ¢ 1abopaTOpHBIM
000pyI0BaHNEM U HArPEeBATEIHBHBIMU
npubopaMu

09.09

XVUMHUYECKHE SABJICHUS — XUMHYSCKHUE
peakuuu. [Ipaktuueckas padora No 2.
HaoOmronenuns 3a "3SMEHEHUSIMH,
MPOUCXOASAIIMMH C TOPSIIEN CBEYOH,
U WX omMmHucaHue (JoMalIHun
HKCTIIEPUMEHT)

10.09

[Teproanyeckasi cuCTEMa XUMHUYECKUX
sanemeHToB [[. 1. MennaeneeBa. 3Haku
XUMHYECKHUX DJIEMEHTOB

16.09

Xumuaeckue GopMyIIblL.
OTHOCHUTENbHASI aTOMHAS U
MOJIEKYJIsIpHas Maccel. MaccoBas
JIOJISE DJIEMEHTA B COCTMHCHHUH

17.09

Pemenue 3amau Ha MaCCOBYIO OOJIXO
9JICMECHTA B BCIICCTBEC

23.09

IIpakTukym (mpocreiinme
onepanum ¢ BelecTBoM)

24.09

1. ATOMBI XUMHMYECKHX 3JIEMEHTOB. 9 u.




9. | OcHOBHBIE CBEJICHUSI O CTPOEHUU 30.09
atomMoB. CocTaB aTOMHBIX sJIEP:
MPOTOHBI U HEUTPOHBIL. M30TOMBI
10. | U3sMeHeHuUs B cOCTaBe A/1€p aTOMOB. 01.10
H3oTtornsl
11. | CtpoeHue 31eKTPOHHBIX 000I04eK 14.10
aTOMOB
12. | [lepnoanueckas cucteMa XUMHYECKUX 15.10
sanemenToB [l. 1. MeHpaeneeBa u
CTPOCHHUE aToMa
13. | U3MeHeHue uncia 31eKTPOHOB Ha 21.10
BHEIIIHEM DHEPTETUUYECKOM YPOBHE
ATOMOB XMMHUYECKHX DJIEMEHTOB.
HNonHas cBs3b
14. | BzaumojeiicTBHE aTOMOB DJIEMEHTOB 22.10
— HEMETAJJIOB MEXIy COOOH.
KoBanenTHas HenoJisipHasi CBA3b.
KoBanenTHas nosusipHas cBsizb
15. | BajmenTHOCTD 28.10
16. | MeTtajutnueckass XMUMHUYECKas CBA3b. 29.10
O0600111eH1E ¥ TOBTOPEHHUE IO TEME
«ATOMBI XUMHYECKHUX DJIEMEHTOBY
17. | KonTposbHas pabora Nel o teme 05.11
«ATOMBI XUMHYECKHUX DJIEMEHTOBY
2. IIpocTele BemecTna. 6 4.
18. | [IpocThie BelecTBa — METAJLIBI 11.11
19. | IIpocThie BelecTBa — HEMETAJIBI 12.11
20. | KonnuectBo BemecTBa. MosisipHas 25.11
Macca
21. | Monsipablii 006EM ra3oB 26.11
22. | Pemienne pacy€THBIX 337124 02.12
23. | [IpoBepounas pabora Nel mo Teme 03.12
«IIpocTsle BemecTBa»
3. CoequHeHnss XUMHYECKHX 2JeMeHTOB. 14 4.
24. | CtenneHb OKHUCICHUS 09.12
25. | Baxxneime kiacchl OMHAPHBIX 10.12
COEIUHEHNN — OKCHUJIBI U JIETYYHE
BOJIOPOJIHBIE COEAMHEHUS
26- | OcHOBaHMA 16.12
27. 17.12
28- | Kucmaotsl 23.12
29. 24.12




30. | Conn 13.01
31. | Kpucrannuueckue pemeTku 14.01
32. | ®U3NYECKUE SIBJICHUS B XUMUH. 20.01
UucTtsie BemecTBa u cMecu. CiocoObl
pa3feneHus CMecen
33. | [Ipaktuueckas padota Ne3 «Ananms 21.01
TIOYBBI U BOJBDY
34. | MaccoBas u 00bEMHAs 1071 27.01
KOMIIOHEHTOB CMeCH (pacTBoOpa)
35. | Ilpaktuueckas pabota Ne 4. 28.01
[IpuroroBieHue pacTBopa caxapa u
onpeeseHue MaCCOBOM JIOJIM €ro B
pacTBope
36. | OGo0meHre 1 TOBTOPEHUE 10 TEME 03.02
«CoeTMHEeHHS] XUMHYECKUX
DIIEMEHTOBY
37. | Kontponbnas pabota Ne 2 o Teme 04.02
«CoeTMHEeHHS] XUMHYECKUX
AIIEMEHTOB)
4. U3meHeHusl, mpoucxoasue ¢ semecreamu. 10 4.
38. | [Ipaktrueckas padota Ne 5. 10.02
[Ipy3HaKu XUMHUYECKUX PEAKIIUU
39. | XuMuueckue ypaBHEHHUs. 3aKOH 11.02
COXpaHEHUs MaCChI BEIIECTB
40. | Pacy€Thl 10 XUMHUYECKUM YPABHEHUSIM 17.02
41. | Pemenue pacy€THBIX 3a/1a4 MO 24.02
YpaBHEHUSIM peaKklUid ¢ MPUMEHEHUEM
MOHSATUH IPUMECH U MaccoBasi 1015
PacTBOPEHHOTO BEIIECTBA
42. | Peakunu pa3noKeHHUsI 25.02
43. | Peakuuu cOeIMHEHUS 03.03
44. | Peakuuu 3aMenIEeHUs 04.03
45. | Peakuu ooOMeHa 10.03
46. | Tunpl XUMUYECKUX PEAKIIUM Ha 11.03
npuMepe CBOMCTB Bobl. OO00IIEHNE
U IOBTOpeHue 1o Teme «M3meHeHus,
MPOUCXOJISIIINE C BEIIECTBAMI
47. | KoatpomnbHas padota Ne3 mo teme 17.03
«V3MeHeHust, MPOUCXOSAIIINE C
BEIIECTBAMI
48- | IlpakTUKyM (MpocTeiime 18.03
50. | omepanum ¢ BeIeCTBOM) 24.03

25.03




Tema 5. PactBopenne. PactBopbl. CBOMCTBA pACTBOPOB 3JIEKTPOJIUTOB.

18 u.

51. | PactBopenue. PactBopumMocCTh 31.03
BEIIIECTB B BOJIE

52. | DnekTponuTHYECcKas TUCCOUUALNS 01.04

53. | OCHOBHBIE MOJIOKEHUS TEOPUU 08.04
AIEKTPOJUTHYECKON JUCCOUNALN

54- | MoHHbIE ypaBHEHUS 14.04

55. 15.04

56. | KucnoTsl, ux kiaccupuxaius v 21.04
CBOMCTBA

57. | OcHoBaHus, WX KjIacCUpUKAIUSI 1 22.04
CBOMCTBA

58. | Okcuapl, uX KIaccupUKAIKS | 28.04
CBOMCTBA

59. | Conm, nx kinaccuukanys u CBONCTBA 29.04

60- | 'eneTnueckas CBA3b MEXKIY KiaccaMu 05.05

61. | BemecTB 06.05

62. | IIpaktuueckas padota Ne 6. CBoiicTBa 12.05
KHUCJIOT, OCHOBAHMM, OKCHUJIOB U COJIeH

63. | OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIC 13.05
peakiuu (OBP)

64. | CBoiicTBa BEIIECTB U3YUYEHHbBIX 19.05
KJ1accoB B cBeTe yueHus 00 OBP

65. | IIpaktuueckas padota Ne 7. Pemienue 20.05
HKCIIEPUMEHTAJILHBIX 3aJ1a4

66. | KonTposibHas padota Ne 4. 26.05
PactBopenue. PactBopsl. Peakuuun
noHHoro oomena u OBP

67. | UtoroBast kKoHTpOIbHAS paboTa 3a 27.05
Kypc 8 Kilacca

68. | IloBTOpEHNE N3YyUEHHOTO




