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1.Ilnanupyemble pe3y/abTAaThl OCBOEHUS] Y4eOHOI0 MpeIMeTa

JInyHOCTHBIE pe3yabTaThI:

1) BocmHMTaHHE POCCUHCKOW TPaKIAHCKOM HWIACHTHYHOCTH: NATPHOTH3MA,
yBaxkeHUs: K OredecTBy, NPOLUIOE M HACTOAILIEE MHOTOHAIMOHAJIBHOIO Hapoja
Poccun; ocozHanne cBOEH 3THMYECKON MPUHAJIEKHOCTH, 3HAHUE UCTOPHH, S3bIKA,
KYJBTYpbl CBOETO HApoJa, CBOETO Kpasi, OCHOB KYJbTYPHOTO HACJEAMUS HApPOJIOB
Poccun u 4emoBeyecTBa; YCBOEGHHE T'yMaHUCTHYECKHX, JIEMOKPATHUYECKUX H
TPaJAUIIMOHHBIX IIEHHOCTEH MHOTOHALMOHAIBHOIO POCCUHCKOrO  OOIIECTBa;
BOCIIUTaHHME YyBCTBA OTBETCTBEHHOCTH U AoJira nepen PonnHou;

2) GopMHpPOBaHUE OTBETCTBEHHOT'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH O00Yy4YaroUMXcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHHIO HA OCHOBE
MOTHBAIIMM K OOYYEHMIO M TMO3HAHHIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO
JanbHEWIed UHIMBUTyaIbHON TpaeKTOpUU 00Opa3oBaHusl Ha 0a3e OPUEHTUPOBKH B
Mupe npodeccuii U MpodhecCUOHATBHBIX MPEANOYTCHUN, ¢ YYETOM YCTOMUYMBBIX
MO3HABaTEJIbHBIX WHTEPECOB, a TAaK’KE€ Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIHHOTO
OTHOILEHHUS K TPYAY, Pa3BUTHUS ONBITA YYaCTHUSA B COLMAILHO 3HAYNMOM TPYJIE;

3) dopMupoBaHUE  [EIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUSl HayKu U  OOILECTBEHHON MpPaKTUKH,
YUHUTBHIBAIOIIETO COLMAJIBHOE, KYJIBTYpHOE, SI3BIKOBOE, JIyXOBHOE MHOI000pasue
COBPEMEHHOT'O MHPA;

4) hopMHupOBaHHWE OCO3HAHHOTO, YBAXKUTEIHHOTO M JOOPOKEIATEIHHOTO
OTHOLLIEHUSI K JPYrOMY YEJIOBEKY, €ro0 MHEHHI0, MHPOBO33PEHUIO, KYJIBTYPE,
A3BIKY, BEPE, TPAXKITAHCKON NO3ULNH, K UCTOPUU, KYJIbTYpE, PEJIUTUU, TPATULIHIM,
A3bIKaM, LEHHOCTAM HapoJoB Poccum ©  HapogoB MHpa; TOTOBHOCTH U
CIOCOOHOCTH BECTH JMAjor C JAPYTMMH JIIOJABMH M JIOCTHTaTb B HEM
B3aUMOIIOHUMAaHU;

5) ocBOGHME COIMANBHBIX HOPM, TMpPaBUJ MOBEACHUs, poiici u (opm
COLIMAJIbHOM KU3HU B TPYIIAX U COOOIIECTBAX, BKIIIOYAsi B3POCIbIE M COLUATbHbIC
COOOIIECTBA; y4acTUE B IIKOJIBHOM CAMOYIIPaBJICHUU M OOIECTBEHHOM >KU3HU B
MPEAEIax BO3PACTHBIX KOMIIETEHIIMM C YYETOM PETMOHAIBHBIX, 3THOKYJIbTYPHBIX,
COLIMATIbHBIX U S KOHOMHYECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAIBLHOTO CO3HAHHMS M KOMIIETEHTHOCTH B PEIICHUU
MOpaJbHBIX MpoOJEeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opmupoBaHue
HPaBCTBEHHBIX UYYBCTB W  HPAaBCTBEHHOIO IIOBEJICHHS, OCO3HAHHOTO W
OTBETCTBEHHOI'O OTHOILEHUSI K COOCTBEHHBIM MTOCTYIIKAM;



7) dopMHpOBaHUE KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOLICHUU U
COTPYIIHUYECTBE CO CBEPCTHUKAMHU, AETbMH CTapUIEro M MIIQJIILIEro BO3pacTa,
B3POCIBIMU B IIpoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO I0OJE3HOM, y4eOHO-
UCCIIEZIOBATEIbCKON, TBOPUECKOM U JPYTUX BUIOB JEATEIbHOCTH;

8) hopMupoBaHuEe IEHHOCTH 370POBOTO M Oe30macHoro obpasza KHU3HH,
YCBOEHHUE MPaBUJI UHIUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS B
Ype3BBIUAWHBIX CHUTYAIUAX, YTPOXKAIOMIUX XU3HU M 3JI0POBBIO JIIOJEH, IMpaBUII
MOBE/ICHUS HA TPAHCIIOPTE U HA JIOPOTaXx;

9) dopMHpPOBaHUE OCHOB JKOJOTHUECKOW KYJIBTYPhl COOTBETCTBYIOIICH
COBPEMEHHOMY  YpPOBHIO  SKOJIOTMYECKOTO  MBILIUICHUS, PAa3BUTHE  OIbITA
HKOJIOTUYECKH OPHUEHTUPOBAHHON peQIIEKCUBHO-OLIEHOYHOM U MPAKTHYECKOM
JIESITEIPHOCTHU B )KU3HEHHBIX CUTYAIIHSIX;

10) oco3HaHue 3HAYCHHUS CEMbH B JKU3HH YeJIOBEKa M OOIIECTBA, MPUHITHE
[IEHHOCTH CEeMEHHON KM3HHU, YBAXHUTEIbHOE M 3a00TIMBOE OTHOIIECHHE K WICHAM
CBOEH CEMbU;

11) pa3BuTHE 3CTETHYECKOTO CO3HAHUS YEepPEe3 OCBOCHHE XYI0KECTBEHHOTO
Hacienus HapoaoB Poccuum u Mupa, TBOPYECKOM AESITEIBHOCTH ACTETHYECKOIO
Xapakrepa.

MeTanpeaMeTHble Pe3yJbTATHI:

1) yMeHHEe CaMOCTOSITEILHO ONPEACIATh eI CBOST0 O0YYCHHUsI, CTABUTH U
dbopmynupoBaTh g ce0sd HOBbIE 3aaud B y4€be U TO3HABATEIHHOU
NEeSTENbHOCTH, pa3BUBaTh MOTHBbI W HMHTEPEChl CBOEH  IMO3HABATEIHHOU
NEeSITENbHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IUIAHMPOBAThH IMYTH JOCTHXKCHHUS IICNCi, B TOM
Yyucje aJbTEePHATUBHBIC, OCO3HAHHO BBIOMpaTh HambOosiee d3(PEeKTUBHBIE CIIOCOOBI
penieHus y4eOHbIX U IMO3HABATENIbHBIX 33/1a4;

3) yMEHHE COOTHOCHUTH CBOW JEHCTBUS C IUIAHUPYEMBIMH DPe3yJIbTaTaMH,
OCYUIECTBJISITH KOHTPOJIb CBOEW JEATENbHOCTH B MPOIECCe JIOCTHXKEHUS
pe3yJbTara, onpeesaTh CIOoCcOObl IEUCTBUN B paMKaxX IMPEAJIOKEHHBIX YCIOBUN U
TpeOOBaHM, KOPPEKTUPOBATh CBOM JECHUCTBUS B COOTBETCTBUU C H3MEHSIOLICHCS
CUTYyalHE;

4) yMeHHWE OIleHWUBaTh IPABWILHOCTH BBITIOJHEHHS YYEOHOH 3ajaduw,
COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

5) BnajeHre OCHOBAMHM CaMOKOHTPOJISI, CAMOOILICHKHU, TIPUHSATHS PEIICHUN U
OCYUIIECTBJICHHSI OCO3HAaHHOTO BbIOOpa B y4eOHOM W  TO3HABaTEIbHOU
NEeSATEIbHOCTH;

6) ymMmeHHE ompenessTh IMOHSATHS, CO3JaBaTh OOOOIICHHWS, yCTaHABIUBATH
aHaJIOTHM, KJIACCU(PUIIMPOBATh,  CAMOCTOSITENIbBHO BBIOMpAaTh OCHOBAaHUA U



KpUTEpUH I KJacCHU(PUKALUU, YCTAaHABIMBATH MPUYMHHO-CIIE/ICTBEHHBIE CBA3H,
CTPOUTH  JIOTUYECKOE  PACCYKJECHHUE, YMO3aKIIOUYCHUE (MHIIyKTHUBHOE,
JNEAYKTUBHOE U MO aHAJIOTUH) U JIeJaTh BbIBOIBL;

7) yMeHHE cOo3llaBaTh, MPUMEHATh U MPEeOOPa30BhIBATh 3HAKW M CHMBOJIBI,
MOJIEST ¥ CXEMBI JIJIs1 pEIICHUs1 yUeOHBIX U MO3HABATENbHbBIX 33/1a4;

8) CMBICIIOBOE UTEHHUE,

9) yMEeHHE OpraHM30BBIBATH YYE€OHOE COTPYJHUYECTBO U COBMECTHYIO
NESATENbHOCTh C YYUTEIEM U CBEPCTHUKAMU; pabdOTaTh WHIUBUIYAJIbHO WU B
rpynmne: HaxoIuTh o0llee peuieHue W paspeniatb KOHQJIMKTBI Ha OCHOBE
COTJIACOBAHMUSI MO3UIUMN U yuéTa UHTEPECcOB; (POopMyIMpoBaTh, ApryMEHTUPOBATh U
OTCTauBaTh CBOE MHEHHUE;

10) ymMeHHEe OCO3HAHHO HCIOJL30BATh PEUCBBIC CPEJACTBA B COOTBETCTBHUHU C
3a/1aueii KOMMYHUKAIIMK 1)1 BHIPAKEHUSI CBOUX YYBCTB, MBICJICH U MOTPEOHOCTEM;
IJIAHUPOBAHUS M PEryJSLIMM CBOEW JIESITENbHOCTH; BIIAJICHUE YCTHOW W
IMUCbMEHHOU peYbl0, MOHOJIOTUYECKOW KOHTEKCTHOM PEYBIO;

11) popmupoBaHUE U pa3BUTHE KOMIICTCHTHOCTH B 00JIACTH MCIIOJIB30BAHUS
WH()OpPMaIIMOHHO-KOMMYHUKAITMOHHBIX TexHosioru# (nanee MUKT— komnerenun);

12) dopmupoBaHHE U pPa3BUTHE OKOJOTMYCCKOTO MBINIICHHUS, YMCHHE
MPUMEHATHh €T0 B IO3HABATEIbHOW, KOMMYHUKATUBHOM, COLUMAIIBHON MPAKTUKE U
po¢eCcCHOHATBLHON OpHUEHTAIIUH.

IIpeameTHbIe pe3ybTaThl:

1) dopmupoBaHHe epBOHAYABHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUI
O BEIIECTBAX, MX MPEBPAIICHUSIX W MPAKTUYECKOM NPUMEHEHHH; OBJIAJICHHUE
MOHATUIHBIM aIllapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUH;

2) oco3HaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XUMHYECKOW HAYKH Kak
00JacTU  COBPEMEHHOI'O  €CTECTBO3HAHMS,  XMUMHMYECKUX  IpEBpaLICHUN
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJIEHUI KUBOU U
HEXKMBOM NPUPOJBI, YriayOJeHHe MpPeICTaBICHUH O MaTepHallbHOM E€IUHCTBE
MUDa;

3) oBNazieHNe OCHOBaMH XHMHYECKOW TPAMOTHOCTH: CIHOCOOHOCTBHIO
aHAJIM3UPOBAaTh M OOBEKTUBHO OLICHMBATH >KM3HEHHBIE CUTYyalluW, CBA3AHHBIE C
XUMHEN, HaBBIKAMHU O€3011aCHOr0 OOpallleHUsl C BEIIECTBAMH, HCIIOIb3YyEMBIMU B
IIOBCEIHEBHOW JKM3HYM; YMEHHEM aHAIU3HUPOBAaThb M IUIAHUPOBATH IKOJIOTMUYECKH
0€e30MacHOe NOBEICHUE B LIESAX COXPAHEHUS 3I0POBbsI U OKPY’KAIOIIEH CPEIbI;

4) bopMHpOBaHWE yMEHHH YCTaHABIHMBATH CBS3H MEXAYy PEaIbHO
HaOJIIOJAEMbIMU XUMHMUYECKUMHU SBJICHUSIMH U TPOLIECCAMH, IPOUCXOAAIIMMHU B
MHUKPOMUpPE, OOBACHATh NPUYMHBI MHOrooOpa3usi BELIECTB, 3aBUCUMOCTb UX



CBOWCTB OT COCTAaBa U CTPOCHMS, & TAKKE 3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT
UX CBOMCTB;

5) nproOpeTeHne OmbITa HWCIOJIL30BAHMS PA3JIMIHBIX METOJO0B H3YUYCHHS
BCILIECTB: HAOJIONECHHUS 3a WX IIPEBpAIICHUSMH IIPU TMPOBEICHUM HECIO0XHBIX
XUMHUYECKHX KCTIEPUMEHTOB C MCIOJIb30BAaHHUEM JIa0OpaTOPHOTO 000PYI0BaHUS U
puOOpOB;

6) hbopMupoBaHuEe TPEJACTABICHUI O 3HAUYCHUM XWMHUYCCKOW HAyKH B
pEIIEHUH  COBPEMEHHBIX  OJKOJOTHMYECKMX TpobiieM, B TOM 4YHCIE B
NPEIOTBPAIICHUN TEXHOTCHHBIX U 3KOJIOTHYECKHX KaTacTpod.

T)ans chnenblXx W cAabOBUASIIMX OOYYaIOIIUXCS: BiIaJEHHE MpaBUIIAMH
3alUCH  XUMHYECKUX (OPMyNI C  HCIOJNB30BaHHEM  pelbeHO-TOUYCHHOM
cucteMbl 0003HaueHuit JI. bpains;

8)mnst  00y4arommxcsi ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH  37IOPOBBSI:
BJIQJICHUE OCHOBHBIMH JIOCTYITHBIMH METOJaMH HAYYHOTO ITO3HAHWS,
UCTIOJIb3yEMBIMU B XUMUH.

BbInycKHUK HAYYHTCS

. XapaKTepHU30BaTh OCHOBHBIE METOJbI MO3HAHUS: HAOJIOJIEHUE, U3MEPEHUE,
HKCIIEPUMEHT;
. ONKCBHIBaTh  CBOMCTBA  TBEPABIX,  JKMJKHUX, ra3000pa3HbIX BEIIECTB,

BBLICIIAA X CYIICCTBCHHBIC IIPU3HAKH,

* PACKpPBIBATL  CMBICJI OCHOBHBIX XMMHYECKHUX MOHSITHU «aToM»,
«MOJICKYJIa», «XUMMYECKUM QJICMCHT», «IIPOCTOC  BCIICCTBO», «CJIOKHOC
BCOICCTBO», «BAJICHTHOCTL)», «XHUMHYUYCCKAA PCAKOUA», HCIIOJIB3yA 3HAKOBYIO
CUCTCMY XUMHUU,

. pacKpbIBaTh CMBIC] 3aKOHOB COXPAHEHMsI MacChl BEILECTB, MOCTOSHCTBA
COCTaBa,aTOMHO-MOJIEKYJIIPHON TEOPHH;

. pa3nnyaTh XUMUYECKHE U (PU3NYECKHUE SBIICHUS;

. Ha3bIBaTh XUMHYECKHE DJIEMEHTHI;

. OIpENENATh COCTAB BELECTB 10 X (GopMyJiaM;

. OIpENEATh BAJEHTHOCTh aTOMa 3JIEMEHTA B COCAMHEHUSX;

. OIPENENATh TUIl XUMUYECKHUX PEaKLIni;

. Ha3bIBaTh NPHU3HAKA M YCJIOBHS MPOTEKAHUS XUMHUYECKHX PEAKIUN;

. BBISIBJISITh NPU3HAKH, CBUIETENIBCTBYIOIIUE O MPOTEKAHUU XMMHYECKOU
peaxkuu

IIPU BBIMOJHEHUN XUMUYECKOTO OTIbITA;
. COCTaBJIATH (POPMYIIbI OMHAPHBIX COCAUHEHUH;
. COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKIIMIA;



. co0uroath npaBuia 6e30macHoi paboThl PU MPOBEACHUH OTIBITOB;

. H0JIH30BAThCS Ta0OPATOPHBIM 000PYIOBAHUEM U TIOCY/IOH;

. BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

. BBIYMCIISITH MAacCOBYIO JIONI0 XMMHYECKOTO 3jeMeHTa 1o Qopmyne
COCMHEHUS,;

. XapakTepu3oBaTb ~ (pU3MUeCKHMe W XMMHUYECKHE CBOMCTBA  MPOCTHIX
BEIIIECTB: KHUCJIOPOAa U BOAOPOJA;

. HOJIy4aTh, COOMPATH KUCIOPOJ U BOJIOPOL;

. pacro3HaBaTh ONBITHBIM IIyTEM Tra3000pa3Hble BEILIeCTBA: KHUCIOPOJ,
BOJIOPOJI;

. pPacKpbIBaTh CMBICI 3aKOHA ABOTapo;

PacKpbIBaTh CMBICII IOHATUH «TEIIOBOM 3((HEKT peakinm», «MOJISPHBIN 00beM»;

. XapakTepHu30BaTh GU3NYECKUE U XUMHUECKHE CBOWCTBA BOJIBI,

. PacCKpBIBATh CMBICI TMIOHSTUS «PACTBOPY;

. BBIYHMCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

. IIPUTOTOBIIATH PACTBOPBI C ONPENEIIEHHON MacCOBOM JOJIEW PACTBOPEHHOTO
BEILIECTBA;

. Ha3bIBaTh COCTUHEHHS U3YYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

. XapaKTepH30BaTh (PU3NUECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB

HEOPraHWYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

. ONpEeAeNATh MPUHAUICKHOCTh  BEIIECTB K OIPEICICHHOMY KJaccy
COCIUHEHUM;

COCTaBIISATH (DOPMYJTBI HEOPTAHUYECKUX COSAMHEHHUHN M3yUEeHHBIX KJIACCOB,;

. MPOBOJIUTH OMBITHI, MOATBEPKAAIONINE XUMUYECKAE CBOMCTBA M3YUYEHHBIX
KJIACCOB HEOPTraHUYECKUX BEIIECTB;

. pacro3HaBaTh ONBITHBIM IyTEM pacTBOpPhHl KUCIOT M IIEJIOYed IO
M3MEHEHUIO OKPACKU MHAUKATOPA;

. XapaKTepU30BaTh ~ B3aMMOCBSI3b  MEXIy  KJIACCAMM  HEOPraHUYECKHUX
COEIMHEHUM,

. packpsiBaTh cMmbIci [lepuoanueckoro 3akona /(.M. Menneneena;

. OOBSICHATh  (PU3MYECKHI CMBICT aTOMHOro  (IOPSKOBOTO) HOMEpa

XUMHUYECKOT0 3JIEMEHTa, HOMEPOB TIpyHnbl M Mepuoja B TMEPUOAMYECKON
cucreme JI.11. Menneneena;

. OOBSICHATh 3aKOHOMEPHOCTU W3MEHEHMsSI CTPOCHHUS  aTOMOB,  CBOMCTB
JJIEMEHTOB B IIpEJeNaX MaJbIX I[EPHOJOB M TJIABHBIX MOATPYIIIL;

. XapaKTepu30BaTh XUMHUYECKHME OJJIEMEHTbl (0T BoJIOpoAa OO0  KajbIus)
Ha OCHOBE MX IOJOXEHUs B mepuoandeckon cucreme JI.M. MenneneeBa wu
O0COOEHHOCTEH CTPOEHUS UX aTOMOB;



. COCTaBIIAITH ~ CXEMbI  CTpoeHuss aTtomMoB  TiepBbix 20 DJIEMEHTOB
nepuoanyeckoun cucremsl .M. Menneneesa;

. pacKpbIBaThH CMBICII MTOHSATHIA: «XAUMHYecKas CBS3bY,
«QJIEKTPOOTPULIATEIILHOCTDY;

. XapaKTepU30BaTh 3aBUCUMOCTh (DM3UYECKUX CBOWCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PELIECTKY;

. ONpENENATh BHUJ XHWMHUYECKON CBSI3M B HEOPTaHMYECKUX COCIMHECHUSIX;
. M300pakaTh CXEMbI CTPOCHHUSI  MOJICKYJI BEIIECTB, 00pa30BaHHBIX
pPa3HBIMH BUAAMU XUMUYECKHUX CBSI3EH;

¢ PACKPBIBATE CMBICII TIOHATHUM «HMOH», KKAaTHOH», «aHHOH), «3JICKTPOJHUTLI»,
«CHEDJICKTPOJIUTLI?, «IJICKTPOJIUTHYICCKAs AJucconuanusan, «OKHUCIHUTEIB,
«CTCIICHDb

OKHUCJICHUA» «BOCCTAHOBUTCIIL), KOKHCJICHUC), «BOCCTAHOBJICHHUC)),

. ONpeAesaTh CTENEHb OKHMCJICHHUS aToMa 3JIEMEHTa B COSIMHECHUM,

. PACKpBIBATH CMBICII TEOPHUHU DJIIECKTPOJUTHUECKON JTUCCOLMAIINH;

. COCTaBJISITh YPaBHEHHUS DJIEKTPOJIUTUUYECKON JIUCCOIHAIIAN KHUCIIOT,
IICJIOYCH, COJICH;

. OOBSACHATH CYIIHOCTh TMPOIECCa DIACKTPOIUTHUYCCKOM TUCCOIMAIMHA U
peakuui

MOHHOI'0 OOMECHA;

. COCTaBJISITh  MOJIHBIE W COKpAICHHBIE HOHHBIE YPABHEHHS PEAKIIUU
oOMeHa;

. ONpEeNeNATh BO3MOKHOCTh MIPOTEKAHUSI PEAKIINA MIOHHOTO OOMEHa;

. MPOBOJINTh PEAKIUHU,  MOJATBEPXKIAIOIIUE Ka4yeCTBCHHBIN COCTaB

Pa3JIMYHBIX BCIICCTB,

. ONPEAEHATh OKUCIUTEID U BOCCTAHOBUTEIIb;
. COCTaBIIATh YPABHEHUS OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN;

. Ha3bIBaTh (DAKTOPHI, BIUSIONIMNE HA CKOPOCTh XUMUYECKOHW PEaKIIHH;

. KIaccu(UIMPOBATH XUMHYECKUE PEAKIUU 1o Pa3IU4YHBIM
MIPU3HAKAM;

. XapaKTepPU30BaTh B3aUMOCBSI3b MEXy COCTAaBOM, CTPOCHHEM U
CBOMCTBaMU

HEMETAJJIOB;

. IIPOBOJIUTH OIBITHI TIO MOTYYEHUIO, COOMPAHHUIO 1 HM3YyUYCHUI0 XUMHUYECKUX
CBOMCTB Ta3000pa3HBIX BEIIECTB.  YIIEKHCIIOTO rasa, aMMHaKa;

. pacrio3HaBaTh OIMBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA: YIJICKUCIBIN Ta3 U
aMMHaK;

. XapaKTEPU30BaTh B3AUMOCBS3b MEXIYy COCTaBOM, CTPOCHHEM U

CBOMCTBaMH MCTAJIJIOB,



. Ha3bIBaTh  OPraHUYECKHUE BellleCTBA M0  MX dopmyre:
METaH, 9TaH, 3TUJIEH, METAHOJI, 3TAHOJ,[JIUIEPUH, YKCyCHas
KHUCIIOTa, AMUHOYKCYCHas KHCJIOTa, CTEapHHOBAs KHCJIOTa, OJEHMHOBAs
KHCIIOTa, TJII0KO03a;

. OIICHUBATh BJIUSHUE XUMHYECKOTO 3arps3HCHUSI OKPYXKAIOIIEW Cpeapl Ha

OpraHu3M Y€JIOBEKA;

. IPaMOTHO  0OpaIlaThCsi C BEIIICCTBAMUB MOBCEIHEBHOM KU3HU

. ONpeAesiTh BO3BMOKHOCTh MPOTEKAHUS PEAKIIUM HEKOTOPBIX
MPEICTABUTEIICH

OpPraHUYECKHUX BEIIIESCTB C KHUCJIOPOJOM, BOJIOPOJIOM, MeTaJUIaMu,

OCHOBAaHUAIMU, T'aJIOT'CHAMM.

BLIHyCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTLCH:
¢ BbBIJBUTaTb W IPOBEPATH ISKCICPHUMCHTAIILHO THIIOTE3bI O XHUMHUYCCKUX
CBOMCTBAxX BCIICCTB HA OCHOBC HX COCTaBa MW CTPOCHHUA, HUX CITOCOOHOCTH
BCTYIIaTh B XUMHUYCCKHEC PCaKIUK, O XapaKTCpe MU MIPOAYKTax
PA3IIMYHBIX XUMHUUYCCKUX peammﬁ;
¢ XapakKTCpu3oBaTb BCHIISCCTBA 110 COCTaBy ,CTPOCHUIO U CBOfICTBaM,
yCTaHaBJIMBATb HNPUINHHO-CICICTBCHHBIC CBA3HU MCIKOY JaHHBIMHA
XapaKTCPpUCTHUKAaMHU BCIICCTBA,
¢ COCTaBJITh MOJICKYJISIPHBIC N TIOJIHBIC HWOHHBIC YPABHCHUA 110
COKpAIICHHBIM NOHHBIM YPAaBHCHUAM,
¢* IIPOrHO3UPOBATH CHOCO6HOCTI)B€HICCTB3 IMPOABJIITH OKUCIIUTCIIBHBIC
WJIM BOCCTAaHOBHUTEJIBHBIC CBOMCTBA C Y4eTOM CTENCHEN OKMCJICHHUA
9JICMCHTOB, BXOOAIIIKUX B €TI0 COCTAaB,

* COCTaBIJITh YPaBHEHUS peakuuid, COOTBETCTBYIOIIHNX
MOCJIEA0BATEIBHOCTH MIPEBPAILICHUIT HEOPraHUYECKUX BCILIECTB
Pa3IMYHBIX KJIACCOB;
* BBIJBUIaTh U IPOBEPATH SKCIIEPUMEHTAIIBHO TUIOTE3bI O pe3yJsibTaTax
BO3JEUCTBUS PA3IMYHBIX ¢dakTopoB  Ha W3MEHEHHIE CKOpPOCTH
XUMHYECKOW PEAKINH;
* HCIIOJb30BaTh NpUOOpPETEHHBIE  3HAHMS JUIS KOJIOTMYECKU
IPaMOTHOTO MOBEJCHUSI B OKPY’KAIOILEH CpelIe;
* HCHOJIb30BaTh MPUOOPETEHHBIC  KIFOUEBbHIC KOMIICTCHIIUH pu
BBITIOJTHEHUH TIPOCKTOB U yU4€OHO-UCCIIEI0BATEIILCKUX 3aja4 10

U3YYEHHUIO CBOWCTB, CIIOCOOOB MOJYYEHHs W PAaclO3HABaHUS BEILIECTB;

* O00BEKTHBHO OLICHUBATDH I/IHCbOpMaI_II/IIO O BCIICCTBAX M XHMHYCCKHX
nponeccax,



* KPUTUYECKUA OTHOCUTHCS K TICEBJIOHAYYHOU  WH(MOPMAIINH;

*  0CO3HaBaTh 3HAYCHWE TEOPETHUYECKUX 3HAHWW 10 XUMHUU JJIA
MIPAKTUIECKON JIEATETHHOCTH YEIIOBEKA,

* CO3/1aBaTb MOJICIH U CXEMBI sl pelieHus y4eOHbBIX U

MO3HABATEIBHBIX 3aj1ay;

* TOHWMATH HE00XO0MMOCTh COONIOICHUST  TPENHCAHUH,
MpenjaraéMplXx B~ HWHCTPYKIUSX TI0  HWCIOJIb30BAHHWIO  JIEKAPCTB,  CPEACTB
OBITOBOI XUMUH H JIP.

2.Conepxanne y4eOHOIr0 nmpeaMera
8 kiaacce
(2 u 6 nedemo, 6ceco 10 u)

BBenenue (5 u)

XHUMHS — HayKa O BEILIECTBAaX, UX CBOMCTBAX W MPEBPALICHUSX.

[TonsiTie O XWUMHUYECKOM »JJIeMEHTE M (opmMax ero CyiecTBOBaHUS:
CBOOOHBIX aTOMAX, MPOCTHIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamienus BemecTB. OTIMUME XMMHUYECKHX PEAKIUN OT (U3MUECKUX
siBJICHUN. Posth XuMuUM B )KU3HU YenoBeka. Xemodmmms u xemodoousi.

Kparkue cBeneHust U3 HICTOPUU BO3HUKHOBEHUS U pa3BUTUS XuMUU. [lepron
amxumuu. [lonstue o punocopckom kamue. Xumusi B XVI B. Pazsutne xumun Ha
Pycu. Posib OTeueCTBEHHBIX YYEHBIX B CTAaHOBJICHUM XUMHUYECKOW HAyKH —
pabotsl M. B. JlomonocoBa, A. M. bytneposa, /[. 1. Menneneena.

XHUMHUYECKass CUMBOJIMKA. 3HAKM XWMHUYECKUX JIEMEHTOB U MTPOUCXOXKICHHE
uX Ha3BaHud. Xumuueckue ¢opmynsl. HWHmekcsl u  Ko3h UIUMEHTHI.
OTHOcHTENbHBIE aTOMHAasT M MOJIEKYJIsipHass Maccbl. Pacuer maccoBod J0iH
XUMHUYECKOT0 3JIeMeHTa Mo (hopmyJie BEIIeCTBa.

[Iepuonnueckass cucrema xumuyeckux siemeHtoB [[. M. Menneneesa, ee
CTPYKTypa: Majble W OOJIbIINE TEPHOJbI, TPYIIBI W MOATPYMIbI (TJaBHAS H
noboynas). Ileprogudeckas cucreMa Kak CIPaBOYHOE MOCOOME IS TOJTYUICHHS
CBEJICHUI O XUMUYECKHUX AJIEMEHTAX.

PacuerHnsle 3a1a4u. 1. HaxoxaeHue OTHOCUTEIIBHOW MOJICKYJIIPHON MacChl
BEIIECTBA [0 €ro XuMuyeckoil ¢opmyne. 2. BblunciieHne MaccoBOM J0JH
XUMHUYECKOTO 3JIEMEHTa B BEIIECTBE MO €ro popMmyIe.

[TpakTuyeckas padbota Ne 1. [IpaBuna no Texuuke 0€30MaCHOCTH B XUMUYECKOM
kabuHete. M3ydenne mabopatopHOro 000pyI0BaHUS U IPUEMBI OOPAIICHUS C HUM.
[IpaxTrueckas padora Ne 2. HaGmronenus 3a U3MEHEHUSIMU, TIPOUCXOIAIIUMHU C
rOpsIIEN CBEYOU



Tema 1.ATOMBI XUMHYECKHX JIEMEHTOB (8 u)

ATOoMBI Kak (opma CylIecTBOBAHUS XMUMHYECKHX 3JIEMEHTOB. OCHOBHBIE
CBEJICHUSI O CTPOCHUHM aTOMOB. JlOKa3aTenbCTBa CIOKHOCTU CTPOCHHUSI aTOMOB.
OmnbiTel Pe3epdopnaa. [Inanerapuas Mosenb CTpOSHUS aToMa.

CocraB aTOMHBIX f€p: MPOTOHBI U HEUTPOHBL. OTHOCHUTENIbHAS aTOMHAas
Macca. B3auMOCBSI3b NOHATUN «IPOTOH», «HEUTPOH», «OTHOCHUTEJIbHAS ATOMHAs
Macca.

W3meHeHne wyuciaa MPOTOHOB B sIpe aroMa — oOOpa3oBaHUE HOBBIX
XUMHUYECKHUX 3JIEMEHTOB.

W3meHeHune 4uciia HEUTPOHOB B siipe aToMa — OOpa3oBaHUE HU30TOMOB.
CoBpeMeHHOE OIpeAeICHUE MOHATUA «XUMUYECKUM »JeMeHT». M30Tombl Kak
Pa3HOBUAHOCTH ATOMOB OJHOTO XMMHUYECKOIO 3JIEMEHTA.

OnekTpoHbl. CTpoeHuE SIEKTPOHHBIX O0O0JOYEK aTOMOB XHUMHUYECKHUX
anemeHToB Ne 1—20 mepuoanueckoit cuctemsl JI. Y. MenaeneeBa. Ilonstue o
3aBEPILICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJIO€ (3HEPreTUYECKOM YPOBHE).

[lepronnueckass cucrema xumuyeckux snemeHToB [[. M. MenneneeBa u
CTpOEHUE aTOMOB: (PU3MYECKHI CMBICI MOPSAKOBOTO HOMEpa 3JeMEeHTa, HoMepa
IpYIIIIbI, HOMEPA MEPUOAA.

N3MeHeHne yucna 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aToma
XUMHUYECKOTO dJIeMEHTa — O0O0pa3oBaHUE TMOJIOKHUTEIBHBIX W OTPHUIATEIHHBIX
noHOB. VoHBI, 00pa3oBaHHBIC aTOMaMH METALIOB W HEMETAUIOB. [IpuuuHbI
U3MEHEHUS METANIMYECKUX U HEMETAJIMYECKUX CBOMCTB B IEPUOJAX U IPYyMIaX.

OO6pazoBanue OuHapHBIX coeauHeHui. [loHsTHE 00 MOHHOU CBsi3U. CXeMbl
00pa30BaHUs HOHHOW CBSI3H.

B3anmopelictBue aTOMOB XMMHUYECKMX JJIEMEHTOB-HEMETAIIOB MEXKIY
co0oil — 00pa3oBaHKE JBYXaTOMHBIX MOJIEKYJI MPOCThIX BemlecTB. KoBajieHTHas
HETOJIIPHAS XUMHYECKasl CBSI3b. DIIEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.

B3anmopnelictBue aTOMOB XUMHUYECKMX JJIEMEHTOB-HEMETAIOB MEXKIY
coboi — obOpa3zoBaHue OMHAPHBIX COeMHEHUN HEMETAJIJIOB.
DIIEKTPOOTPUIIATENBHOCTD. [IOHSITHE O KOBaJIEHTHOM MOJISIPHOM CBS3H.

B3aumozeiicTBie aTOMOB XUMUYECKUX 3JIEMEHTOB-METAIIOB MEXIAYy cOoO0M
— 00pa3oBaHKe METAJUTMYECKUX KPUCTAIUIOB. [loHATHE 0 METAJUTMUECKON CBSI3H.

JdemoncTpanuu. Monenu aToMOB XMMHUYECKUX AJ1eMEHTOB. [leproanueckas
cucremMa XuMu4deckux 3ineMeHToB /1. 1. Menneneesa.

Tema 2.I1pocThie BemecTna (7 u)
[TonokeHne METAUIOB W HEMETAUIOB B  MEPUOAUYECKOM  CHCTEME
xuMmmuueckux aneMmeHToB [. M. MenneneeBa. BaxHenmue mpocTbie BELIECTBA —
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METaJUTBI:  KEJIe30, ANIOMUHWHN, KalbIMi, MarHuii, Harpuil, kammit. OOmume
¢dbu3nueckre cBOMCTBAa METAJIOB.

Baxnelilue mpocThie BeEIlECTBA — HEMETasllbl, 00pa30BaHHbIE ATOMaMHU
KHUCIIOpO/ia, BOAOPOJA, a3oTa, cepbl, (pochopa, yrmepoga. CrocoOHOCTH aTOMOB
XUMHUYECKUX DJJIEMEHTOB K OOpa30BaHUIO HECKOJIBKMX MPOCTBHIX BEIIECTB —
ajutoTponus. AJUIOTpornHble MoaudUKanuu Kuciaopoaa, ¢ochopa u  oOJoOBa.
Merannuyeckue M HEMETaNIMYECKUE  CBOMCTBA  NPOCTBIX  BEIIECTB.
OTHOCUTENBHOCTH JICJICHUSI POCTHIX BEIIECTB HA METAJUIbl U HEMETAJLIIBL.

[Tocrosannas ABoraapo. KomuuectBo BemiectBa. Monbs. MonsipHasg macca.
Mounsipabiii 00beM  Ta3000pa3HbIX BemlecTB. KpaTHble €TUHHIBI KOJIMYECTBA
BEIIECTBA — MUJUIUMOJIb U KHAJIOMOJIb, MUJUIUMOJIIPHAS. U KUJIOMOJIIPHAS MacChl
BEIIECTBA, MUJTUMOJIIPHBIA U KHUJIOMOJIIPHBIA 00beMbI T'a3000pa3HbIX BEILIECTB.

Pacuetsl ¢ HCONB30BaHUEM MOHATHM «KOJIMYECTBO BEIIECTBA», «MOJISPHAs
Maccay, «MOJIIPHBINA 00bEM ra30By, «IIOCTOSIHHAs ABOTaapo».

Pacyernbie 3amaum. 1. BerunciieHne MOJISIpHOM Macchl BELIECTB IO
XUMHYECKUM (popmynaMm. 2. PacyeTsl ¢ UCHOJIb30BAHUEM MOHITHN «KOJIUYECTBO
BEIIECTBA», «MOJISIpHAasi Macca», «MOJSPHbIA OOBEM Ta30B », « IOCTOSHHAs
ABorajipo ».

JemoncTpanmu. [lonydyenne o3oHa. OOpasiibl 0€JI0ro U Ceporo 0JI0Ba, OEJIOro U
kpacHoro ¢gochopa. HekoTopeie MeTaiTbl 1 HEMETaJUTbl KOJIMYECTBOM BeriecTBa 1
MoJIb. Moiesb MOJIIPHOTO 00beMa ra3000pa3HbIX BEILIECTB.

Tema 3.CoequHeHHsI XMMHYECKHUX JieMeHTOB (15 u)

Crenenb okucienus. OnpenesieHUE CTENEHH OKHUCICHHS 3JIEMEHTOB I10
xumudyeckor (opmyne coenunenus. CocrtaBieHue  (Gopmyin OMHApPHBIX
COCIMHEHUH, OOIMi crmocod WX Ha3biBaHWs. bUHaApHBIE COCAMHEHUS: OKCHJIBI,
xyopunsl, cyabduasl u np. CocraBienue ux (opmyn. [IperncraButenu OKCHIOB:
BOJIa, YIJIEKUCIIbIM Ta3 W HeramieHas wu3BecThb. [IpencraBurenu JeTydnx
BOJIOPOJIHBIX COCIMHEHUM: XJIOPOBOIOPOA U aMMHAK.

OcHoBaHHUsI, UX COCTaB W Ha3BaHMs. PacTBOPUMOCTh OCHOBAaHUU B BOJIE.
Tabnuia pacTBOPUMOCTH THAPOKCHUIOB U cosielt B Bojie. [IpeacraBurenu menodei:
TUAPOKCUJIBI HATpHUA, Kaiusi W Kajiblus. [IoHATHE O KAYeCTBEHHBIX PEAKIUSAX.
WNunukaTopel. MI3MeHeHne OKpaCcKu HHIUKATOPOB B IIEJIOYHOU Cpee.

Kucnotsl, nx coctaB u Ha3Banus. Knaccudukanus kucnot. [IpencraBurenu
KUCJIOT: CEpHas, COJsiHasT W a30THas. M3MeHeHWe OKpacKu HWHIWKATOPOB B
KUCJIOTHOU CpeZE.

Conmu kak TMPOU3BOJHBIE KUCIOT W OCHOBaHMU. X cocTaB M Ha3BaHUS.
PactBopumocTh comelt B Boje. [IpencraBurenu cosieit: Xaopu 1 HaTpusi, KapOOHAT U
docdat KaabIus.
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AMop(dHbIe U KPUCTAJUIMYECKUE BEIIECTBA.

MexMoeKynspHble B3aUMOAECUCTBHs. THIBI KPUCTAJUIMYECKUX PEIIETOK:
VWOHHAsl, ATOMHAas, MOJIEKYJsSIpHas M MeETaJuIMYecKas. 3aBHCHUMOCTb CBOWCTB
BELIECTB OT TUIIOB KPUCTAINTIMYECKUX PEIIETOK.

Bemectsa  MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOIO  CTPOCHMS.  3aKOH
ITOCTOSIHCTBA COCTaBa JUIsl BEILIECTB MOJIEKYJIIPHOTO CTPOCHMS.

Yucteie BeniecTBa U cMmecu. [Ipumepbl ®KUAKUX, TBEPABIX U ra3000pa3HbIX
cmeceil. CBoICTBa YMCTHIX BelecTB U cMmeceil. Mx cocraB. MaccoBast 1 oObeMHas
JOJIM KOMIIOHEHTa CMECH. Pacuerbl, CBA3aHHBIE C HCIOJIb30BAHHEM IOHITHS
«JIOJISD.

Pacuernblie 3agaun. 1. Pacyer MaccoBoil 1 00OBEMHON T0OJIEW KOMIIOHEHTOB
CMECH BeleCcTB. 2. BpruncieHne MaccoBOM [10NIM BEIIeCTBA B PacTBOpE IO
U3BECTHOM Macce pacTBOPEHHOTO BEIIeCTBA W Macce pacTBOpUTENsd. 3.
Brruncnenne mMacchl pacTBOPSEMOrO BEIIECTBA U PACTBOPHUTENS, HEOOXOTUMBIX
JUISl TIPAUTOTOBJICHUSI OIIPEIEIIEHHON MAacChl PaCTBOPA C U3BECTHOM MAcCOBOM J0JIEH
PacTBOPEHHOI'O BELIECTBA.

JemoncTpannu. O6pasiibl OKCUIOB, KHCIOT, OCHOBaHUI u coneil. Moaenu
KPUCTAJUTMUECKUX PEIIETOK XJIOpUAa HaTpus, anMmasza, okcuaa yriepoma (IV).
B3peiB cMecu Bogopozaa ¢ BozayxoM. CrocoObl pa3aeneHus cMmecei. JucTrnsamust
BOJIBI.

JlabopaTopHubie onbIThl. 1. 3HaKOMCTBO € O0pa3laMu BEIIECTB Pa3HbIX
KjaccoB. 2. Paznenenue cmeceit.

[TpaxTrueckas padota Ne 3. OuncTka 3arpsi3HeHHONW TOBAPEHHOMN COJIH.
[TpakTrueckas padora Ne 4. [IpurotoBneHue pacTBopa caxapa 1 onpezesieHue
MacCOBOM JI0JIM caxapa B pacTBOpeE.

Tema 4.3mMeHeHus1, npoucxoasimue ¢ Bemecrsamvu (11 u)

[lonsiTMe sABJIICHMH KaKk HW3MEHEHWM, IPOUCXOMAIIUX C BEIIECTBAMM.
SIBneHns1, CBsI3aHHBIE C U3MEHEHMEM KPHUCTAJUIMYECKOTO CTPOEHHUs BEIECTBA NpU
MOCTOSIHHOM €ro cocTaBe, — (¢usndeckue siBjaeHusa. Pusznyeckue SBICHUA B
XUMHUHU: JUCTWIUIALMSA, KPUCTAJUIM3alUs, BbIIApUBAHME M BO3TOHKA BELIECTB,
HEHTpU(yTrupOBaHUE.

SIBneHMs, CBA3aHHBIE C M3MEHEHUEM COCTAaBa BELIECTBA, — XUMUYECKHE
peakuuu. [Ipu3Hakyu U yciaoBHs NMPOTEKaHUs XUMUYECKUX peakuuid. Ilonsarue o0
DK30- M DHIOTEPMUYECKHX PEAKUMAX. Peakiuum ropeHus Kak 4YacTHBIM Cllydau
DK30TEPMHUYECKUX PEAKLINN, TPOTEKAIOIINX C BBIJEICHUEM CBETA.

3aKOH COXpPAHEHUS MAcCChl BEIIECTB. XUMUYECKHE YPaBHEHUS. 3HAUYCHUE
UHIEKCOB U K03 punnenToB. CocTaBieHne ypaBHEHU XUMUYECKUX PEAKIHIL.
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Pacuersl mo xmMuueckuM ypaBHEHMSAM. PelieHue 3amad Ha HaxOKICHHE
KOJIMYECTBA BEIleCTBAa, MAcChl WJIM 00beMa MPOJAYKTa PEaKluy MO KOJIUYECTBY
BEIIECTBA, Macce WM 00BEMY MCXOAHOIO BeEllecTBa. Pacuersl ¢ MCHOJIb30BaHHEM
MOHATUSA «IOJID», KOIZIa UCXOAHOE BEIIECTBO JTAHO B BHJIE PACTBOpa C 3aJIlaHHOMN
MacCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA WM COIAEPKHUT OIPEAECICHHYIO HOJIIO
IIPUMECEH.

Peakunn paznoxenus. [loHATHE O CKOpPOCTH XHMHYECKUX PEaKIUM.
Karammzaropsl. @epmMeHTHI.

Peakunn coegunenusa. KarainThueckue M HEKAaTAIUTHYECKHUE DPEAKLIHM.
OOpatuMble 1 HEOOPATUMBIE PEAKIIUH.

Peakunn 3amenienns. DIEKTPOXUMUYECKUI Pl HANPSHKEHU METAIIJIOB, €ro
VICITOJIb30BAHME ISl IPOTHO3UPOBAHUSA BO3MOKHOCTH ITPOTEKAHUS PEAKIIMA MEXKIY
METAUIAMU U PacTBOpPaMU KHCJIOT. Peaknnu BBITECHEHMS OJHUX METAJUIOB W3
pPacTBOPOB UX COJIEN APYTUMHU METAIIIIAMHU.

Peakiiuu oOMeHa. Peakiiun HeWTpanu3auu. Y CaoBUs MPOTEKAHUS PEaKIni
oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMUYECKUX peakiui (10 MPU3HAKY «YUCIO M COCTAaB MCXOJHBIX
BEIIECTB W TMPOAYKTOB PEAKIMW») HAa TMpPUMEpPE CBOWCTB BOJbL. Peakius

Pa3JIOKCHUA — OJJICKTPOJIM3 BOJBI. PeaKI_II/II/I COCAUMHCHUA — BSaHMOHeﬁCTBHe
BOJAbI C OKCHMIaMH MCTAJJIOB M HCMCTAJJIOB. [lonstue «KTUAPOKCUABD). PeaKHI/II/I
3aMCIICHUA — BSaI/IMO,I[efICTBI/IC BOAbI C IICJIOYHBIMH H HICI0YHO3CMCIIbHBIMH

MeTtaiaMu. Peakunu oOMeHa (Ha mpuMepe TuApoiu3a cyiabduaa aliOMUHUS U
KapOuIa KaJIbIHs).

Pacuernbie 3agauu. 1. Bolunciiennue o XMMUYECKUM YpPaBHEHHUSM MAaCChI
WIM KOJMYECTBA BEIIECTBA IO H3BECTHOM Macce WM KOJMYECTBY BEIECTBA
OJTHOTO W3 BCTYMAIOIIMX B PEAKIUIO0 BEIIECTB WM TMPOAYKTOB pEaKIUu. 2.
Brruncnenne maccol (KOJMUECTBA BEIIECTBA, 00BbEMa) MPOAYKTAa PEaKLUHU, €CIH
M3BECTHA Macca MCXOJHOTO BEIECTBA, COJAEPXKAIIETO OIMNPEACIICHHYIO OJI0
npuMmeceil. 3. Bbrunciienne macchl (KOJIMYECTBa BelIecTBa, 00beMa) MPOAYKTa
peakluy, €clIM M3BEeCTHAa Macca pacTBOpa M MaccoBas J0Jii PacTBOPEHHOTO
BEIIECTBA.

JdemoncTpanmu. [Tpumepsl Gusndeckux sBJICHUN: a) MJIaBJIeHUE napaduHa;
0) BO3roHKa MojJa Wiu OEH30MHOW KUCIIOTHI; B) PACTBOPEHUE NEpPMaHraHaTa KaJus;
r) nuddy3us TymUCTHIX BEHIECTB C TopsIlei JIaMIoukd HakanuBaHus. [Ipumepsr
XUMUYECKUX SIBJICHUI: a) TopeHue Maraus, ¢pocdopa; 6) B3anMOACUCTBUE COJITHON
KHACJIOTBI C MpPaMOpPOM HJIM MeJioM; B) monydeHue ruapokcuna memu (I1); r)
pacTBOpEHUE TMOJYYEHHOTO THJPOKCHAA B KHUCIIOTaX; J) B3aUMOJEWUCTBHE OKCHIA
menu (I1) ¢ cepHoOli KHCIOTOW NMpH HArpEBaHWM; €) Pa3jioKEHUE TEepMaHraHaTa
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KaJIust; JK) B3aUMOJICUCTBHE pa30aBIIEHHBIX KUCJIOT C METAJUIAMH; 3) Pa3IOKCHUE
NEPOKCHIa BOAOPO/IA; M) SJEKTPOIU3 BOBIL.

Jlabopatopuble onbIThbl. 3. CpaBHEHHE CKOPOCTHM HCHApEHUsS BOABI U
CIMpTa MO0 MCUYE3HOBEHUIO WX Karenb Ha (uiabTpoBaibHOU Oymare. 4. OkucieHue
MEIM B IUIAMEHH CIHUPTOBKU WUIIU TOpeNKH. 5. [loMyTHEHHE M3BECTKOBOM BOJBI OT
BBIIBIXaEMOT0  yrjiekucioro raza. 6. [lomyueHue — yriekucioro rasa
B3aUMOJICIICTBUEM COJbl U KHUCJIOTHI. /. 3aMEIllEHHE MEIUW B PACTBOpPE XJIOpHUIA
mean (1) sxemezom.

[Tpaktrueckas padora Ne 5. [Ipu3Haku npoTekaHUsT XUMUYECKUX PEaKIIUi

Tema 5.PacTBopenue. PacTtBopbl. CBoOiicTBAa pacTBOPOB 3JIEKTPOJIUTOB

(22 y)

PactBopenue kak ¢usuko-xumudeckuil mpouecc. llonstue o rugparax u
Kpucrajuoruaparax. PactBopumocTs. KpuBble pacTBOpUMOCTHM Kak MOJEINb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX BELIECTB OT TeMmueparypsl. HacelleHHbIE,
HEHACBIILIEHHbIE Y NIEPECHIICHHbIE PACTBOPBI. 3HAYEHUE PACTBOPOB JJI MPUPOIBI
Y CEJIbCKOTO XO3SIMCTBA.

[lonsiTue 00  DNEKTPOJIUTUYECKOM  JUCCOLMAIMH.  ODIEKTPOIUTHI U
HEAIEKTPOIUTHI. MeXaHu3M JUCCOLMALNU AJIEKTPOIMTOB C Pa3IMYHBIM THIIOM
XUMHUYECKOU CBsA3U. CTEneHb JIIEKTPOJIMTUYECKON aucconuanuu. CUIbHBIE U
ci1abble NEKTPOIHTHI.

OCHOBHBIE MOJIOKEHUS TEOPUH DJIEKTPOJIMTUYECKON nucconuanuu. MoHHble
ypaBHEHUs peakiuil. YcIoBHs NPOTEKaHWs  peakuud OOMEHa  MEexay
IEKTPOJIMTAMHU 10 KOHIIA B CBETE NOHHBIX MPEICTaBICHUM.

Knaccuduxaius HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudpukanus. Jlucconuanys KUCIOT U UX CBOMCTBA B CBETE
TEOPUH AIEKTPOJIUTUYECKON IHucCOnUanu. MOJIEKYJIIpHBIE M MOHHBIE YPAaBHEHUS
peakuuii KUCJIOT. B3anmMoJeicTBUE KHCIOT C MeTaIaMHU. OJEKTPOXUMHUYECKUI
pAN HAIPSHKEHUH METAJUIOB. B3auMoAenCTBHE KHUCIOT € OKCHIAMM METAJUIOB.
B3aumonelcTBue KHCIOT € OCHOBAaHUSIMH — PpEAaKUUs HEUTpaIu3aluu.
B3aumopeiictBue Kucior ¢ cossiMu. Mcnonb3oBanue TaOauIlbl paCTBOPUMOCTH JIJIsSt
XapaKTEPUCTUKH XMMUYECKUX CBOKCTB KHUCIIOT.

OcHoBaHus, ux kjiaccudukanus. Juccounanus OCHOBaHUN U UX CBOWMCTBA B
CBETE TEOPHUM IJIEKTPOJUTUYECKON AUCCOLMAlU. B3anMoaencTBue OCHOBAHMM C
KHCIIOTAMH, KHUCJIOTHBIMU OKCHJIaMU M coyisiMU. Vcrosb3oBaHHE — TaOJMLBI
pPacCTBOPUMOCTH  JUIsl  XapaKTEPUCTUKM XHMHUYECKMX CBOWCTB  OCHOBaHHUHU.
Pa3noxeHne HepaCTBOPUMBIX OCHOBAHWM IPU HAIPEBaHUU.

Comu, ux kimaccupukKanuss M AUCCOIMALMSA PA3IUYHBIX THIIOB COJEH.
CpolicTBa coJlei B CBET€ TEOPUU  DIIEKTPOJIMTUYECKOM  JIHCCOLUALUU.
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BzaumoneincrtBue coned ¢ MeTajulaMM, YCIOBUS ITPOTEKAHUS JTHUX PEaKLHM.
B3aumonencTBue cosiell ¢ KMCI0TaMH, OCHOBaHUSIMU U COJIsIMU. Vcronb3oBaHue
TaOJIUIIBI PACTBOPUMOCTH U1 XapAKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

OO6o01eHue cBeAeHU 00 OKcHAaX, UX KIacCUPUKAIMM M XUMHYECKUX
CBOWCTBAX.

['eneTnyeckue psiabl METAJUIOB U HEMETAJUIOB. | €HETUUECKAsA CBA3b MEXKIY
KJIaCCAMU HEOPTraHUYECKHUX BEIIIECTB.

OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHbBIC peaKkiuu. Oxucnurenb u
BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHHUE.

Peakuu mOHHOTO 0OMEHAa W OKHCIMTEIHHO-BOCCTAHOBHUTEIBHBIC PEAKIIHH.
CocraBiieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOAO0M
AJIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJLJIOB, KUCJIOT U COJIEH B
CBETE MPECTABICHUN 00 OKHCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX MTPOIIECCaX.

JlemoncTpanmu.  VcnelTaHue  BEmIECTB M HUX  pacTBOPOB  Ha
AIEKTPONPOBOJHOCTh. JIBMXKEHHE OKpAIIEHHBIX HOHOB B JJIEKTPUUECKOM TIOJE.
3aBUCUMOCTh  BJIEKTPOIPOBOJHOCTA YKCYCHOM KHCJIOTBI OT KOHIIEHTpAalUu.
B3ammopeiicTBie IIMHKA C CEpOM, cojistHOW kuciortou, xiopumom Mmemu ().
I'openne maruns. B3anmoaencTBue XJIOpHOU U CEPOBOLOPOIHON BOJBI.

JlabopaTopHbie onbIThl. 8. Peaknuu, xapakTepHbIe JJII PACTBOPOB KHUCIIOT
(comssHoMt wmnm cepHoi). 9. Peakiuu, xapakTepHble /IS PAcTBOPOB IIEJIOYEH
(ruppokcunioB Hatpus unu kanus). 10. TlomydeHue u cBoiicTBa HEPacCTBOPUMOIO
ocHoBaHusi, Hampumep ruapokcuga mead (I1). 11. Peakium, xapakTepHbIe IS
pacTBopoB couieii (Hampumep, st xiaopuaa meau (11). 12. Peakiuu, xapakTepHbie
JUIsl OCHOBHBIX OKCHJIOB (Hampumep, it okcuaa kaibmwsi). 13. Peaxiuwm,
XapaKTepHBIE JIJI1 KUCIOTHBIX OKCUOB (HapUMeEp, JJIsl YTIEKUCIIOTO rasa).
[TpakTrueckas pabota Ne 7. CBoiicTBa KUCIOT, OCHOBaHUH, OKCUIIOB, COJICH.
[TpakTuyeckas padota Ne 8. Pelienue sxcriepuMeHTaIbHBIX 3a/1a4.

Tema 6. [lopTpeTHasi rajiepest BeJIMKUX XMMHKOB (2 uaca)

[ToBTOpEHUE OCHOBHBIX MOHATUM M 3aKOHOB XMMHH 4Y€pe€3 3HAKOMCTBO C
YKU3HBIO U JIEATEIIbBHOCTBIO YUEHBIX, OCYIIIECTBUBIINX UX OTKPBITHE.

9 knacc
(2 u 6 nHedemo, 6ceco 68 u)

IToBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 Kjacca U BBeJleHHe B Kypc 9
kiaacca (3 uaca)

XapakTepuCTUKA 3JIEMEHTA MO €ro MOJIOKEHUIO B MEPUOJUUYECKON CUCTEME
XAUMU4YeCKuX 351eMeHTOB J[. 1. Menaeneena.
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CBoiiCTBa OKCHIIOB, KHCIJIOT, OCHOBaHMM U COJIEM B CBETE€ TEOPHUH
AJEKTPOJIUTUYECKON JUCCOIMAMU M IPOLECCOB OKHUCIICHHS-BOCCTAHOBJIEHUSI.
I'eneTnyeckue psbpl METAIA U HEMETAILIA.

[Tonarne o mepexoaHbIX 3ieMeHTax. AMdOTepHOCTh. ['€HEeTHUEeCKUU ps
IIEPEXOTHOTO JIEMEHTA.

[lepnoanyecknii 3aKOH U MEPUOJUYECKAS] CUCTEMA XUMHUYECKUX DIJIEMEHTOB
J1. 1. MenneneeBa B cBeTe y4eHUs1 O CTpPOCHUH aroMa. VX 3HadeHue.

JlabopaTopubliii onbIT. 1. [losyueHne rupokcua HMHKA U HCCIIEJOBaHUE
€ro CBOMCTB.

Tema 1.Metamasl (19 uwacos)

[TonoxeHne MeTauioB B MEPUOAMYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa. Mertamnueckasi KpUCTAJUIMUECKAs PEIIETKA U METAJLUINYECKast
xuMuueckas cBa3b. OOmume Qusnyeckue cBoicTBa MetauioB. CruiaBbl, — UX
CBOMCTBA M 3Ha4eHUE. XMUMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTEIEH.
DNEeKTPOXUMUYECKUN PpsJi HANOPSDKEHWH METauIOB M €ro MCIHOJIb30BaHHUE IS
XapaKTEpPUCTUKH XMMHUYECKUX CBOMCTB KOHKPETHBIX MeTamioB. (CrocoOsl
NOJIyYEHUSI METAJUIOB: MUPO-, TUAPO- U dJeKTpoMeTautyprus. Koppo3us meramios
U criocoObl OOPBOBI C HEl.

O6mas xapakTepHUCTHKAa UIEJIOYHBIX MeETaaloB. Mertamisl B
npupozae. O6mme crnocoObl ux mnonydyenus. Ctpoenue atomoB.  Illernounsie
METa/sIbl — TPOCThIE BEHIeCTBa, MX (U3MUECKHE U XHMHUYECKHE CBOMCTBA.
BaxxHelimme cOeIUHEHMS IIEJIOYHBIX METAIUIOB — OKCHJIbI, TUAPOKCUABI U COJIH
(x7opuabl, KapOOHATHI, CyNb(aThl, HUTPATHI), WX CBOWCTBA W MPUMEHEHHE B
HapoJHOM xo3siicTBe. KanuitHble ynoOpeHus.

OOuras xapakTepUCTHKa 3JIEMEHTOB rjiaBHoW mnoxarpynns |l

rpynnel. Ctpoenne aromoB. lllemodyHo3eMenpHblE MeETaulbl — MPOCTHIE
BEIIECTBA, UX (U3NYECKHME M XMMHUYECKHE CBOMCTBAa. BakHeiime coenuHeHUs
IIEJIOYHO3EMEIIBHBIX METAUIOB — OKCHJbl, THJIPOKCUIBI W COJMU (XJIOpPHUBI,

KapOoOHaThl, HUTpaThl, CydbdaTel U docdarbl), UX CBOWCTBA M NPUMECHEHHUE B
HApOJHOM XO3SICTBE.

Anromuauii. CrtpoeHne artoma, (U3HUECKHE M XHUMHUYECKHE CBOWCTBA
mpoctoro BemiecTBa. CoeNMHEHHS] QTIOMHHHS — OKCHI W THUIPOKCHI, UX
amoTepHbIi XapakTep. Baxneimme comu amoMmunus. [IpumeHeHne amoOMUHAS U
€ro COeIUHCHUMN.

XKeneszo. Ctpoenne aroma, pu3nUeckre U XUMHUIECKUE CBOHCTBA IIPOCTOTO
BerecTBa. |eHernueckue psinsl Fe?* u Fe®'. KauectBennble peakuun Ha Fe?* u

3+ o 9
Fe . Ba)KHCI/IH_II/IC COJIM KeJIce3a. 3Ha‘ICHI/IC JKEJI€3a, €ro COCANMHCHUU U CIIJIaBOB B
HpHpOIle u HapOI[HOM XO3§IﬁCTBC.
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JdemoncTpammu. OO0pa3ipl MIENOYHBIX U IIEJIOYHO3EMENIbHBIX METaJUIoB.
OOpasupl  craBoB. B3aumojelcTBue HATpusi, JUTHS M KajdblUsi C BOJOM.
B3auMonencTBue HaTpusi 1 MarHusi ¢ KMCJIOPOJAOM. B3anMoIeiCTBUE METAILIOB C
Hemetayutamu. [lonydenne ruapokcuos xkeesa (1) u (11).

JlaGopaTropHble onbIThbl. 2. O3HaKOMJIEHHE C O0pa3llaMH METaJIoB. 3.
B3aumonelicTBre METauiOB ¢ pacTBOpaMu KHUCIOT U cojeil. 4. O3HaKOMIIEHUE C
oOpasiamMu OPUPOJHBIX COCAUHEHUH: a) HATpus; O) KalbIUs; B) AJFOMUHUS; T)
xeneza. 9. llomydeHue TruapokcHia aTIOMHHHMS W €ro B3aUMOJICWCTBHUE C
pacTBOpaMH KHCJIOT | menodeii. 6. KadectBeHHble peakiuy Ha nous Fe®* u Fe®,

IIpakTnyeckue padoThI:

1. OcymiecTBiieHHE LENOYKHM XUMHUYECKUX TMPEBpALICHUN METaioB. 2.
[Tonydenue u cBOWCTBA COETUHEHMI METAIIOB. 3. PelieHne sKkcnepuMeHTaIbHbIX
3a/1a4 Ha Paclio3HABAaHUE U MOJYYEHHUE BEILIECTB

Tema 2.Hemetasisl (26 wacos)

OO0miasi xapakTepuCTUKA HEMETaJUIOB. TIOJIOKCHHE B TMEPHOIUICCKOM
cucTemMe 1. n. Mengeneena, 0COOEHHOCTH CTPOCHHUS aTOMOB,
3JEKTPOOTPULIATEILHOCTD KaK Mepa «HEMETAJUIMYHOCTIY, psn
AIEKTPOOTPUIIATENLHOCTU. KpucTaminiyeckoe CTPOCHHE HEMETAIOB — IPOCTHIX
BelecTB. Asutotpornus. dusznyeckue CBOMCTBA HeMeTauioB. OTHOCUTENBHOCTH
MOHSATUN «METAID), KHEMETAILID).

Bonopon. [IlonoxeHne B NEPUOJMYECKOM  CUCTEME  XUMHYECKHUX
snemeHToB JI. . MenneneeBa. CtpoeHne aroma u MOJEKyJbl. DU3NYECKUE U
XUMHUYECKHE CBOMCTBA BOJOPO/Ia, €r0 MOJIyUeHUE U IPUMEHEHHE.

OOmasa xapaktepucTuka rainoreHoB. Crpoenue aromoB. I[Ipocteie
BEIIECTBA, WX (u3MYecKkne W XUMHYeckhe cBoWcTBA. OCHOBHBIE COCAMHCHHUSI
rajoreHoB (rajJjoreHOBOJAOPOAbl U TaJIOT€HHIbl), UX CBoMcTBa. KauecTBeHHas
peakiusi Ha xJyopua-uoH. Kparkue cBeaeHust o xjiope, Opome, ¢pTope U HoJE.
[IpyMeHeHrEe TaIOT€HOB U X COEAUHEHUN B HAPOJIHOM XO3SIMCTBE.

Cepa. CrpoeHne aToma, aJUIOTPOIMUsA, CBOWCTBA U IPHUMECHEHUE
pomoOmueckoit cepel. Oxcuabl cepsl (IV) u (VI), ux momydeHwe, cBoiicTBa |
npuMeHenne. CepoBOAOpOAHAS U CEpHUCTAst KUCIOThI. CepHasi KUCJIOTa U €€ COJIH,
UX MPUMEHEHNE B HApOJHOM X03siicTBe. KauecTBeHHas peakiius Ha Cyib(aT-HOH.

A3otr. CTpoeHHe aromMa M MOJEKYJbl, CBONCTBA NPOCTOrO BEIIECTBA.
AMMUaK, CTPOCHHE, CBOMCTBA, NOJIydeHUE M MNpuMeHeHue. Cojim aMMOHUS, HX
cBoiictBa u mnpumeHeHue. Oxcunabl azora (1) um (IV). AsorHas kuciora, ee
CBOWCTBA M TpHUMEHEHHE. HUTpaThl W HUTPUTHI, TpoOJIEMa WX COJICPKAHHS B
CEJIbCKOXO03AMCTBEHHON MPOAYKINHU. A30THBIE YI00pEHHUS.
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®ocpop. Crpoenue aroma, ajuIOTPOIUs, CBOMCTBA OEJIOro M KPacHOIro
dochopa, ux mnpumeHenune. OcHOBHbIC coeauHeHus: okcun (ocdopa (V),
oprodochopnHas kucnora u pocdarel. DochopHbie ya100OpeHHUS.

Yraepoa. CrpoeHwe aroMa, auIOTPONMS, CBOMCTBA AJJIOTPOIHBIX
momudukanui, npumenenue. Oxcuubl yriepoma (1) m (IV), ux cBoiictBa m
npuMeHeHne. KauecTBeHHas peakuus Ha yrJIeKUCHbIA ra3. KapOoHatel: KajabIuT,
coJla, MOTall, UX 3HA4€HHE B IPHUPOJIE U KU3HU 4eroBeka. KauecTBeHHas peakuus
Ha KapOOHAT-UOH.

Kpemuuii. CtpoeHne aTroMa, KpUCTAIUTMYECKUNA KPEMHUM, €r0 CBOMCTBA U
npumenenne. Oxcun kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CHIIMKATHI.
3HaueHUE COEAMHEHUN KPEMHHUS B KMBOM W HexuBoil mnpupojne. [lonstue o
CUJIMKATHOW MPOMBIILIEHHOCTH.

JemoncTpanmu.  OOpas3ibsl  rajoreHoB  —  MPOCTBIX  BEIIECTB.
B3aumopelicTBue rajJoreHoB ¢ HaTpueM, altoMUHUEM. BeiTecHeHUE XjopoM Opoma
WJIY M0J1a U3 PACTBOPOB UX COJIEH.

B3aunMonencTBue cepbl ¢ METAIUIAMU, BOAOPOJIOM U KUCIIOPOJOM.

BzanmopericTBue KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEBIO.

[Tornomienue yriieM pacTBOPEHHBIX BEIECTB WM ra3oB. BoccraHoBieHue
Meau U3 ee okcunpa yriieM. OOpasibl NPUPOAHBIX COCIUHEHMN XJIOpa, CEpBhl,
dochopa, yriaepona, kpemuusi. OOpa3ipl BaXHEHIINX IS HAPOJHOTO XO3sCTBA
cynb(daroB, HuUTpaTOB, KapOoHaToB, ¢ocdaToB. OOpasmbl CTEKIa, KEPaMUKH,
LIEMEHTA.

JlabopaTopuble onbiThl. /. KauecTBeHHas peakiuuss Ha XJIOpPUA-UOH. 8.
KauecTBeHnHas peakius Ha cyiabdar-uon. 9. PacnoznaBanue coneit ammonus. 10.
[Tonyuenue yriekucioro raza u ero pacnosnaBanue. 11. KauecTBeHHast peakius
Ha KapOoHart-uoH. 12. Os3HakOMJEHHME C TPUPOJHBIMU CcuiIMKaTamu. 13.
O3HaKOMJIEHUE C MPOAYKLUMEN CUITMKATHOW TPOMBIIIUIEHHOCTH.

IIpakTnyeckue padoThbi:

4. Pemenue sKCepUMEHTaIbHBIX 3a7a4 1o TeMe «lloarpynma kucmopoaar.
5. Pemrenue skcniepuMeHTanbHbIX 3a1a4 o TeMe «lloarpynmel azora u yriepoaay.
6. [lomyuenue, cobupanue 1 pacrio3HaBaHUE Ta30B.

Tema 3.0pranuueckue coenunenus (9 uacos)

BemecTtBa oprannueckrne M HEOPraHMYECKUE, OTHOCUTENBHOCTH IOHSATHS
«OpraHuyeckue BelecTBa». [I[puynHbl MHOrO0Opasusi OPraHnYecKuX COECTUHEHUM.
XVWMHYECKOE  CTPOEHUE OpPraHMYECKHX COEIMHEHHA. MonekynspHble U
CTPYKTYpHBIE (hOPMYIIbI OPTAHUIECKUX BEIIECTB.

Meran U D3TaH: CTpO€HHME MOJIEKyJ. [opeHne MeraHa W 3TaHa.
HerunpuposBanue drana. [I[pumenenune merana.
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XUMHYECKOE  CTPOCHME  MOJIEKYJbl  JTWieHa.  J[BoWHas  CBA3b.
BzaumoneicrBue atmiieHa ¢ BOJOoWM. Peakuuu moJmMmepusanuyd - OTUJICHA.
[TonuaTHIIEH U €r0 3HaYEHUE.

[lonsiTHE O MpENENbHBIX OJHOATOMHBIX CIHPTaX Ha IMpUMEpPax METaHoja U
3TaHOoJIA. TPEeXaTOMHBIN CIIUPT — IVIMLEPHH.

[Tonsitue 00 anpleruaax Ha IpUMEpPe YKCYCHOro anpaeruga. OkucieHue
aJNbJeTU/ia B KUCJIOTY.

OIHOOCHOBHBIE TIpeNeNbHBIC KapOOHOBBIE KHCIOTHI Ha MPUMEPE YKCYCHOM
KHCIIOTHI. Ee cBoiicTBa 1 npuMeHeHue. CTeapuHOBas KUCIOTAa KaK MPEICTABUTEND
KUPHBIX KAPOOHOBBIX KUCIOT.

Peaknuu srepudukanmn ¥ MOHATHE O CIOXKHBIX dbupax. Kuper Kak
CJIOXHBIE A(UPHI MIULIEPUHA U KUPHBIX KUCIIOT.

[Tonstne 00 aMMHOKHCIOTaX. Peakiuu mONMKOHACHCAIMH. benkn, ux
CTpOoeHHue U OUOJIOTHYECKas POJIb.

[Tonsitue 06 yrneBojax. I'nmoko3a, ee cBoiicTBa M 3HadeHue. Kpaxman u
IEJUTI0I03a (B CPAaBHEHHH ), UX OMOJIOTHYECKAS POJIb.

JdemoncTpanmu. Mojenu MOJEKyJl METaHa M JPYTUX YIIE€BOJOPOIOB.
B3aumonelictBue 3tuiieHa ¢ OpOMHON BOJOW M pacTBOPOM IE€pPMaHTraHaTa Kajusl.
OOpa3upl 3TaHoNa W ThulepuHa. KadecTBeHHas peakius Ha MHOTOATOMHBIC
cuptel.  [lomydenue  ykcycHo-aTWioBoro  3dupa.  OwmbuieHHe  Kupa.
B3aumosneiicTBie TJIIOKO3bI € aMMHAuHBIM  PacTBOPOM OKCUAa cepedpa.
KauectBennas peakius Ha kpaxmain. /lokazarenbCTBO HAMYUS (DYHKIIMOHATBHBIX
rpynn B pacTBOpax AaMHUHOKHUCIOT. l'opeHue O€NKOB (IIEPCTH WM NTUYBUX
nepbeB). [{BeTHBIC peakiyu OEKOB.

JlabopaTopuble onbiThl. 14, U3roroBnenue mojenel  MOJIEKYI
yraeBoaopoqoB. 15. CgoiictBa rmmepuHa. 16. B3anMopeicTBue TIIOKO3BI C
rugpokcunom meau (I1) 6e3 HarpeBanust u npu HarpeBanun. 17. B3aumoneiicTBre
Kpaxmaja ¢ HOJIOM.

Tema 4. Xumus ku3nm (3 vaca)

[uma ¢ Toukm 3peHus XuMuU. Arpoxumusi. MuHEpadbHbIC YI0OpEHUSI.
3amura okpyxarouei cpeapl. JlekapcTBeHHbIE Tpenapathl. Sapl.

Tema 5. O0001IeHHe 3HAHUIA MO XUMHH 32 KyPC OCHOBHOI IIKOJbI (8

4acos)

@uU3NYECKUN CMBICI TOPAIKOBOTO HOMEpPA JJIEMEHTA B IEPUOIUYECKOMN
cucTeMe XuMHu4ueckux anemeHToB /. 1. MenaeneeBa, HOMEPOB NIEPUOIA U TPYIIIIHI.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB M X COCAMHEHUHN B MEPUOAAX U
IpyIIax B CBETE MPEJCTABICHUN O CTPOCHUM AaTOMOB 3JJIEMEHTOB. 3HAUYCHUE
MEPUOINYECKOTO 3aKOHA.
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Tunmbel XUMHUYECKMX CBS3€ ¥ TUMBI  KPUCTAUIMYECKUX  PEIICTOK.
B3anMoCBs3b CTPOSHHUSI M CBOIMCTB BEIIIECTB.

Knaccudukarusi XUMHUECKUX PEAKIHA TI0 pa3InIHBIM MTPU3HAKaM (YHCIIO U
COCTaB pearupymmmx © OoOpa3yloluXcs BEMIECTB; TEIIoOBOW 3¢ (deKT;
WCIIOJIb30BAHKME KaTaM3aToOpa; HAINPABJICHUE, W3MEHEHUE CTETNCHEH OKHCIICHUS
aTOMOB).

IIpocTeie U cioXHBIE BellecTBa. MeTtayuibl U1 HEMeTalulbl. | eHeTudeckue
psaabpl MeTajla, HEMeTaula M IepexofaHoro Meramia. Okcuabl (OCHOBHBIE,
am(pOoTepHbIC U KHUCIOTHBIE), TUAPOKCHU]IBI (OCHOBaHUA, aM()OTEPHBIE TUAPOKCHIBI
U KUCJIOTBI) M COJM: COCTaB, KiacCH(PHKAIMSI M 0OlIMe XMMUYECKHE CBOMCTBA B
CBETE TEOPUH IIIEKTPOJIUTUYECKON TUCCOLMALMNA U IPEIACTABICHUNA O IIpoleccax
OKHUCIICHUA-BOCCTAHOBJICHUS

20



3. TemaTuueckoe NJIAHUPOBAHHE

8 kiacc
Ne Koauuec B ToM umucie
n/m TBO MPaAKTHYECKHX KOHTPOJIbHBIX
4acoB padort padort
BBenenue. 5 2
1 | ATOMBI XMMHYECKHX 8 1
3JIEMEHTOB
2 | [IpocThie BemiecTBa 7 1
3 | CoequHeHne XUMUYECKUX 15 2 1
3JIEMEHTOB
4 | UsmeneHus, 11 1 1
IIPOUCXO/ISATITUE C
BEICCTBAMU
5 | PactBopenue. PacTBopbl. 22 3 2
CaoiicTBa pacTBOPOB
AIIEKTPOJIUTOB.
6 | IlopTpernas ranepes 2
BEJIMKHAX XMMHKOB
Htoro 70 8 6
9kJjacce
Ne Koauuect B ToM umcie
n/m BO YaCOB | NMPaKTHYECKHX KOHTPOJbHBIX
paodor pador
1 BBenenue. 3
2 | Meramnsl 19 3 1
3 | Hemeramisl 26 3 1
4 | Oprannyeckue 9
COCUHEHUS
5. | Xumus )Ku3HU 3
6 | [loBropeHue u 8 1
0000I11IeHE 3HAHUHA 3a
Kypc 9 kinacca
Htoro 68 6 3

21




KanennapHo-reMaTnyeckoe NJIaHUPOBaHUeE N0 XUMHUHM 8 KJIacc

Ne | Tema ypoka Jara
Beeoenue (5 uacos ) niaan gaxm
1. 1 Wucrpykrax no Th. Ilpeamer :  muun. Bemecrsa
2. [IpeBpaienus Beniects. Pojib XUMHUM B dKU3HU
YyeJIoBeKa.
3. 3 [TpakTrueaue padoter: Nel. ITpuemsr
obOpaiiieHHs ¢ 1a00paTOPHBIM 000PYOBAaHUEM.
No2 HabGmroieHue 3a ropsiiieit CBe4oil.
4. 4 [Mepuomue ckasi cucTeMa XUMHYECKUX SJIEMEHTOB
J.N. MeneneeBa. 3HaKW XUMHUYECKHX DJIEMEHTOB
5. 5 Xumugeckue Gopmynbl. OTHOCHTEbHAS ATOMHAS U
MOJICKYJISIpHAsl Macca
Temal. Amombt xumuueckux snemenmos (8 uacos)
6 1 OCHOBHBIE CBEJICHUS O CTPOCHUHU aToMOB. CocTaB
aTOMOB.
2-3 [lepuomuuceckasi cucreMa XUMHYECKHUX JIEMEHTOB
7-8 J.U. Menneneera CtpoeHue 3JIEKTPOHHBIX
000JI0YECK aroMOB.
9 4 Honrbl. MonHass XuMudecKkasi CBSI3b.
10 5 KoBanenTtHas cBSI3b.
11 6 Meranande cKass XAMHAYeCKas CBSI3b.
12 7 O00011IeHNE U CUCTEMATH3AIHAS 3HAHUIA
13 8 Konrponsnas pabora Nel
«ATOMBI XUMHYECKHX DJICMEHTOB)
Tema 2. IlIpocmute seugecmea (7 uacos)
14 1 [IpocThie BemecTBa-MeTaIbL.
15 2 [IpocThie BemecTBa ~-HEMETaJlI bl.
16-17 3-4 KonnuecTB0O BeniecTBa
18-19 5-6 MoutsipHbIli 00BEM Ta30B.
20 7 O00011eHrE ¥ CUCTEMAaTH3aMs 3HAHUH 110 TEME
«IIpoctsie - emiecTBay.
Tema 3. Coeounenue xumuueckux rnemenmos (15 uacos)
21 1 CTerneHb OKUCICHUS
22 2 Baxnelimme kacchl OMHAPHBIX COCTMHECHHUIA.
23 3 OcHoOBaHUs.
24 4 Kucnortsr.
25-26 5-6 Commn.
27 7 O000111eHrE ¥ CUCTEMAaTH3aMs 3HAHNUI 110 TEME
«CoequHEeHHS XUMUYCCKHUX DJICMEHTOB)
28 8 AMopdHBIE 1 KPUCTATUTMYECKHU € BEIIECTBA.
Kpucrammmueckue pemeTku.
29 9 Yucreie BEMIECTBA M CMECH.
30 10 [Ipaktuyeckas padota Ne3. OuncTka 3arps3HEHHOM
MOBApEHHOM COJIH.
31-32 11-12  MaccoBag 0ol KOMIIOHEHTOB M CMECH.
33 13 [Tpaktrueckas pabota Ned. [Ipurorosnenue
pacTBopa caxapa ¢ 3alaHHOM MacCOBOU 10JIEH
PacTBOPEHHOT'O BEIECTRA.
34 14 O0o001IeHNEe U CHCTEMAaTHU3alis 3HAHUH 10 TEME
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35 15 KonrponbHas pabota Ne2. Coennnenus
XUMHUYECKUX IIEMEHTOBY
Tema 4. H3menenusn, npoucxooauue c sewecmeamu (11
uacoe)
36-37 1-2 SBnenus puzrdeckue U XUMHUIeCKHe. XUMHUICCKUE
peaxium.
38 3 XWMHUYECKHUE YPaBHEHHUSI.
39-40 4-5 PacueTsl M0 XUMHUYECKIUM YPaBHEHHUSIM.
41-42 6-7 THUnbl XUMUYECKUX PEAKIUH.
43 8 Tunbl XUMHYECKUX PEAKIMA Ha TIPUMEPE CBOMCTB
BOJIBL.
44 9 [Tpaktrueckas padora Ne5. [Ipu3HaKu XUMHUYECKUX
peaKkuuid.
45 10 O06001IeHre U CHCTeMaTH3aIs 3HAHHIA
46 11 KoHnTtposnbsHas pabora Ne3 «3MeHeHus,
MIPOUCXOISIIHNE C BEIIECTBAMIU)
Tema 5. Pacmeopenue. Pacmeopwi. Ceoticmea pacmeopos
I1EKMPOAUmM0G.
Oxucaumenvho — goccmanosumenvhvle peakyuu (22 uaca)
47 1 PactBopenue kak (U3MKO — XUMHUECKHI MpoIlecc.
Tunsl pacTBOPOB.
48-49 2-3 DNEKTPOIIMTUYECKAs TUCCOLMAUS
50 4 HNonnblie ypaBHEHUS peakinii
ol 5} [Ipaktrueckas pabora Ne 6.YcimoBus mpoTEeKaHUs
XUMHYECKUX  PEaKIuid  MEXAy  pacTBOpaMu
AJIEKTPOJIUTOB JI0 KOHIIA.
52-53 6-7 KucnoTsl, nx knaccudukanys u CBONCTBA.
54-55 8-9 OcHoBaHus1, MX KJIaccu(UKaIus U CBOMCTRBA.
56-57 10-11 | Okcuapl, uX K1accuUKalys U CBOCTBa
58-59 12-13 | Conu, uX CBOMCTBA.
60 14 ['eneTnueckast CBSI3b MEXK/Y KJIacCaMU
HEOPraHWYEeCKNX COCTMHEHUN
61 15 [Tpaktuueckas padota Ne7 CBoiicTBa KHCIOT
OCHOBaHMWH, OKCHJIOB U COJICH.
62 16 O0001IeHrEe 1 cucTeEMaTU3ans 3HAHUH
63 17 Kontponbhas pabota Ned
64 18 AHau3 KOHTPOJIBHOM paboTHI.
65-66 19-20 | OkuCAUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
67 21 [Tpaktrueckas padora Ne® Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4.
68 22 HToroBas KOHTpoJIbHAst paboTa 3a Kypc XuMuH 8
KJjlacca
Tema 6.IlopTpeTHas rajiepesi BeJIMKMX XUMHKOB
69-70 | 1-2 | IloprpeTHas ranepes BETHKMX XHUMHKOB |
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KanennapHo-reMaTnyeckoe nJiaHUpPOBaHue MO XuMuM 9 KJace

Ne n/m Ne Tema ypoka Jara
IJIaH (dakr
IloBTOpEHME OCHOBHBIX BONPOCOB Kypca 8 kiiacca u
BBe/leHHE B Kypc 9 Ki1acca
(3 gaca)

1 1 XapaKkTepucTUKa XUMHUYECKOTO 3JIEMEHTA 0 €0
MOJI0KEHUIO B [lepuoanueckoi cucreMe XuMUYECKUX
snementoB /.M. Menneneena. Texauka
0e301MacHOCTH B KAOMHETE XUMHUHU.

2 2 [ToHsiTHE O TEPEXOTHBIX JIEMEHTAX.

3 3 [Teproamueckuii 3akoH u [leproanueckas cucrema
xumuueckux sneMeHToB /[.U. Menaeneena

Tema 1. Merasanl (19 yacoB)

4 1 [TonoxxeHne MeTauIoB B IEPUOINYECKON CUCTEME
J.1. MenneneeBa, 0COOEHHOCTH CTPOCHHS MX
ATOMOB.

5 2 CnaBbl, X CBOMCTBA U 3HAUCHUE.

6 3 XWMHYECKHE CBOWCTBA METAIOB

7 4 CniocoObl TTOJTYYEHUSI METAJIIOB.

8 5 Kopposus metamioB u cnocoObl 00phOBI C HEH.

9 6 XapaKTepUCTUKA MIEIOYHBIX METAJIJIOB.

10 7 CoeauHeHus IIEJIOYHBIX METAJIOB, HX CBOWMCTBA U
PUMEHEHHE.

11 8 XapaKkTepucTHKa AIEMEHTOB TJIaBHOW moarpymis |1
TPYIIIIBL

12 9 CoenuHEHHUST IIEIOYHO3EMENBHBIX METAIJIOB, HX
CBOMCTBA, NPHUMECHECHHUE.

13 10 [Ipaktuyeckas padota Nel. OcymiecTBienue
IETIOYKH XMMHYECKHUX MPEBPAIICHHA.

14 11 AntoMHUHUH, ero (U3NYECKHe U XUMHYECKUE
CBONCTBA.

15 12 Coenuuenust amomuHus. [I[puMeHenue.

16 13 Keneszo. Ctpoenune atoma. Du3nyecKue H
XMMHYECKUE CBOKCTBA.

17 14 I'enetnueckue psiael Fe “u Fe

18 15 [Ipaktuyeckas padota Ne2. IlomydeHnue u cBoiicTBa
COCIMHEHNN METAJUIOB.

19 16 Pemrenue 3agau. PacueTsl ¢ HCIIOIB30BaHUEM
TOHSITHS  «TOJISD).

20 17 O6o6menne o Teme: MeTayuibl.

21 18 [Ipaktuyeckas padota Ne3. Pemenue
AKCIEPUMEHTAILHBIX 33]1a4 Ha PAcIiO3HABAHUE U
MOJTyYEHUE BEIECTB.

22 19 Konrponsnas pabora Ne 1. Tema: Metamisbl.

Tema 2. Hemerasuinbl ( 26 yacoB)

23 1 OO611ast XapaKTepUCTHKA HEMETAIIIOB.

24 2 Bonopon. CBoiicTBa 1 IpUMEHEHHUE.

25 3 OO6111ast XapaKTePUCTHKA TaJIOTCHOB.

26 4 CoennHeHus TaJore€HOB, UX CBOMCTBA.
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27 5 Kucnopo, ero cBoiicTBa 1 mpUMEHEHHE.

28 6 Cepa, € dpuznyeckue M XUMHIECKHUE CBOMCTBA.

29 7 CoenHeHus CEpBI.

30 8 CepHas kucinora, ee conu. [IpaBuna obpamieHus.

31 9 Pemienue 3amgau. Pacuetsl o ypaBHEHUSIM peakui ,
€CIT OJIHO M3 PEarupyroInux BEMIeCTB TaHO B
130BITKE.

32 10 [TpakTrueckas pabora Ne4. Pemenue
IKCIEPUMEHTAIIBHBIX 33134 110 Teme «[loarpymma
KHCJIOPO/Ia»

33 11 A3OT U ero CBOICTBA.

34 12 AMMHUaK U €ro CBOMCTBA.

35 13 CoJin aMMOHHMS, MX CBOMCTBA M IPUMEHEHHUE.

36 14 Kucnopoanbie coequHeHus a30Ta.

37 15 ®dochop u ero coemuHEHUS.

38 16 Pemienue 3amgau. Pacuetsl o onpeneneHuro 10Iu
BBIXO/Ia TPOAYKTA PEAKIIMU OT TEOPETHUECKH
BO3MOJKHOTO.

39 17 Yrnepoa. Amnorponusi. CBOMCTBA M MPUMEHEHHE.

40 18 Oxcuppl yriiepona. CpaBHeHHE (GU3HUSCKUX U
XUMHYECKUX CBOMCTB.

41 19 KapOonarsl, X CBOHCTBA U IPUMEHEHHE.

42 20 KpemHnii, ero cBolicTBa ¥ IpUMEHEHUE.

43 21 Coenuaenue kpeMHaus. CHITHMKaTHAS
POMBIIIJICHHOCTb.

44 22 [TpakTrueckas padora NeS5. Perienwue
IKCIEPUMEHTAITLHBIX 337124 110 TeMaM «[loarpymisl
a30Ta U YIrIepoia

45 23 Pemenne pacueTHbIX 3a1a4. PacueTsl o0 ypaBHEHUSM
peaKIuid, €CIIM OJTHO U3 BEUIECTB COACPKUT MPUMECH.

46 24 O6o6meHne 3HaHui o Teme: Hemeramsl.

47 25 KonTtponpHas pabora No2. Tema: Hemeraibl.

48 26 [TpakTrueckas padora Ne6. [Tomydenue , coOnpanue
U pacrio3HaBaHUe Ta30B.

Tema 3. Oprannveckne coexnHeHusi (9 yacon)

49 1 [Ipenmer opranndeckoit XUMHH. TeopHst CTpOEHUS
A.M. Bytneposa

50 2 [IpenenpHbIE YTIE€BOJOPOABI — METAH U 3TaH

51 3 HenpenenbHbie yriieBogopoabl — STUJICH.

52 4 [TonsiTHE O MIPEAETBHBIX OJHOATOMHBIX CITUPTAX.
['muuepun.

53 5 OaHOOCHOBHBIE MPEIETbHBIE KAPOOHOBBIC KUCIIOTHI
Ha MPUMEPE YKCYCHOM KHCIIOTBI.

o4 6 Kupsl

55 7 TTousiTre 00 aMHHOKKCIOTAX U Oenkax. Peakimu
TIOJIMKOHICHCAIIUT

56 8 [Tonsarue 06 yrieBopax.

57 9 [Tommmepsr.

Tema 4. Xumusi ;KM3HH
58 1 [Tuma ¢ ToOukH 3peHus] XUMUN
59 2 Arpoxumusi. MuHepasbHble yioOpeHus. 3amuTa
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OKpY>KaroILEr Cpebl.
60 3 JlexapcTBeHHBIE pernapaThl. bl
Tema 5 . IloBTOpeHue u 06001eHNe 3HAHUIA 110 XMMHH 32
Kypc 0cHOBHOIi mKkoybl (8 yacoB)
61 1 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB JIEMEHTOB U
WX COCJMHEHHI B IEPUOJIAX M TPYIIax.
62 2 XUMHYECKasi CBS3b M KPUCTAJUTMUECKHUE PEIIETKH.
63 3 B3anMocCBsI3b CTpOEHHsI M CBOMCTB BEIIECTB.
64 4 Knaccudukanus XuMHUeCKIX peakiuii mo
pa3IMYHBIM MPU3HAKAM.
65 5 [IpocTble u cliokKHBIE BELIECTBA
MeTauibl 1 HEeMETAJUIBL.
66 6 Hrorosast koHTposbHas paboTa 3a Kypc OCHOBHOM
TIKOJTBI
67 7 Pemenue 3a1a4 Mo XMMHUYECKUM (pOpMyIIam.
68 8 Pemenue 3a1a4 mo XUMUYECKUM YPABHCHHSIM.
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