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INTAHUPYEMBIE PE3VIJIBTATBI U3VUEHN A YUEBHOI'O ITPEJIMET A « XUMM S1»

JINMYHOCTHBIE PE3VJIbTATBI OCBOEHHWA YYEBHOI'O ITPEJIMETA
BOCIIUTaHUE POCCUMCKON I'PaskIaHCKOM UJICHTUYHOCTH : MATPUOTU3MA, JIIOOBHU M YBAKECHUS K
OrteuecTBy, YyBCTBA FOPAOCTH 3a CBOIO PoMHY; 0CO3HAHUE CBOEH 3THHUYECKOU
MPUHAJIEKHOCTH; 3HAHUE SI3bIKA, KYJIBTYpPbl CBOET0 HAPOJA, CBOETO Kpasi, OCHOB KYJbTYPHOI' O
Hacnenus HaponoBs Poccnn n yenoBeuecTBa; yCBOCHNE T'YMaHUCTUYECKU X, 1EMOKPATUYECKUX U
TPaJULMOHHBIX IIEHHOCTEl MHOTOHAI[MOHAJILHOI'O POCCUHCKOT0 00I11eCTBa; BOCIIUTAHUE YyBCTBA
OTBETCTBEHHOCTH M Jjoira nepen PoauHoii;
. dbopMUpOBaHHWE OTBETCTBEHHOIO OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U
CocOOHOCTH OOy4arolMXcs K CaMOpa3BUTHIO M €aMOOOpa30oBaHMI0 Ha OCHOBE
MOTHMBAallMM K OOYYCHHIO W T[IO3HAHWIO, OCO3HAHHOMY BEIOOPY ¥ TOCTPOCHUIO
JanpHei el MHANBUAYAIbHOW TpaeKTOpUM oOpa3oBaHMs Ha 0a3e OPUEHTALUU B MHUpE
npodeccuii M NpPOoPEecCHOHANBHBIX  MPEANOYTEHUH, C Y4ETOM  YCTOWYUBBIX
II03HABATEJIbHBIX HHTEPECOB;
. (dopMHUpOBaHUE 11E€IIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAayKW M OOIECTBEHHOM MPAKTUKH, YUYHUTHIBAIOIIETO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOIO MU PA;
. dbopMUpOBaHHE  OCO3HAHHOTO,  YBAXHUTEIBHOIO U JOOPOXKENATEIHHOTO
OTHOULIEHHUS] K JIPyrOMYy YE€JOBEKY, €ro MHEHHIO, MHUPOBO33PEHHIO, KYJIbTypE, A3BIKY,
BEpe, IPa)XKAaHCKON MO3ULMU, K HUCTOPUHU, KYJIbType, PEIUTHH, TPaAUIUAM, S3bIKaM,
LIEHHOCTSM HapoaoB Poccuu 1 Hapo 0B MU Pa; TOTOBHOCTH U CIIOCOOHOCTH BECTHU JAUAJIOT
C IPYTMMHU JIFOJIbMU U JOCTUTaTh B HEM B3aMMOIIOHUMAaHUS;
. OCBOEHHE COLMAIbHBIX HOPM, IIPaBUJI MOBEIEHUS, pojied U (HOopM COIHAIBLHOM
KU3HU B TPYIIAx U COOOIIECTBaxX, BKIIOYAs B3POCIbIE U COLMAIBHBIE COOOIIECTBA;
ydyacTHe B IIKOJIBHOM CaMOYNpaBICHHH W OOIIECTBEHHON JKU3HM B IMpenesax
BO3PACTHBIX KOMIIETEHUHH C Y4ETOM PEruOHANbHBIX, STHOKYJIBTYPHBIX, COUUAIBHBIX U
DKOHOMHYECKHUX 0COOEHHOCTEMN;
. pa3BUTHE CO3HAHUS W KOMIETEHTHOCTH B PEIICHHH MOpajbHBIX MpoOJieM Ha
OCHOBE JINYHOCTHOT'O BBIOOPA; POPMUPOBAHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MOBEAEHUS, OCO3HAHHOT'O U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;
. dbopMupoBaHHEe KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OONICHHH U
COTPYAHUYECTBE CO CBEPCTHHKAMH, CTapIIMMM M MIAQAIMIAMU B  MpoLecce
o0pa3oBaTeabHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-MCCIIe0BaTeNIbCKOM, TBOPYECKOH U
JIPYTUX BUJIOB A€ TEIbHOCTH;
. dbopmMHupoBaHUE TOHUMAaHKS IEHHOCTH 310POBOT0 U 0e30macHoro odpasa KU3HH;
YCBOEHHE TMpaBWJI HHANBUIYATLHOTO M KOJUIGKTUBHOTO O€30MacHOrO IOBEIEHUS B
YpE3BBIUAMHBIX CHUTYalUSX, YrpOKAIOUMX >KU3HU U 3J0POBBIO JIIOACH, NpaBHI
ITOBEICHUS Ha TPAHCIIOPTE U HA OPOrax;
. (dbopMHUpOBaHUE SKOJIOTHUECKON KyJIbTYphl HA OCHOBE MPU3HAHUS LIEHHOCTU >KU3HHU BO
BceX €€ MpOSBICHUSIX M HEOOXOAMMOCTH OTBETCTBEHHOTO, OEpeXHOr0 OTHOIICHUS K
OKpYXarolllen cpese;

. OCO3HAHHME 3HAYEHHUS CEMbU B JKU3HU YEJIOBEKa W OOINECTBA; MPHUHATHE LIEHHOCTH
CEMEIHOM KU3HU; YBAXKUTEIBHOE U 3a00TJIMBOE OTHOIICHHE K YJIeHAM CBOEH CEMbH;
. pa3BUTHE ICTETUYECKOIO CO3HAHUS 4YE€pe3 OCBOCHHE XY 0KECTBEHHOIO Haclequs

HaposoB Poccuu m Mupa, TBOpUECKOHN JIESITEIbHOCTHA ACTETUUECKOTO XapaKkTepa.
BocnuTaTrebHBIH KOMIIOHEHT .
Ilampuomuueckoe éocnumanue:

1) HEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUIECKOMY H HAYYHOMY
HacJIeIUI0, TOHUMaHUs 3HAYCHHUS XUMHYECKOW HAyKH B KU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJQJETh JOCTOBEpHOW HWH(pOpManueld O TEPEeIOBbIX JOCTHXKEHUAX U



OTKPBITUSAX MUPOBOM M OTEUECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCcTpoiicTBe Mupa U o0miecTBa; [ pakjaHCcKoro BOCIUTaHUS
2) TpencTaBieHUsS O COLMAIBHBIX HOPMax W MPaBWIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIISCTBEHHO II0JIE3HOM, Yy4eOHO-
HCCJIEIOBATENbCKOW, TBOPYECKOM M JPYrUX BHAAX JIEATEJIILHOCTH; TOTOBHOCTU K
pa3HOOOpa3HON COBMECTHOW NEATEeNbHOCTU MPU BBIMOJHEHUU Y4eOHBIX, MMO3HABATEIbHBIX
3a/la4y, BBINOJIHEHUH XUMHUYECKHX OJKCIHEPUMEHTOB, CO3/JaHUHM Yy4YeOHBIX ITPOEKTOB,
CTpEMJICHUSI K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TIpOIlecce JTOH y4eOHOU
NESITEIPHOCTH; TOTOBHOCTH OIICHHBATh CBOE TOBEJCHUE W TOCTYNKH CBOUX TOBApHUIIEH ¢
MO3UIIUA HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;
Ilennocmu nayunozo no3nanus
3) MHUpPOBO33PEHUECKMX MPEACTABICHUA O BEIIECTBE W XUMHUYECKOH peakluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U COCTABIIIONIMX OCHOBY JJIS
MMOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpa; TMPEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOJBL, B3aUMOCBA3AX YEJIIOBEKA C MPUPOJHOM Cpenoi, o
POJIM XMMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HANPABJICHHBIX Ha TMOJYYEHHWE HOBBIX 3HAHHM 1O XHUMHH,
HEOOXOJAUMBIX /I OOBSICHEHUS HA0JII01aeMbIX IMTPOI[ECCOB U SIBICHU;

5) mo3HaBaTenbHOM, MHHOPMAITMOHHON M YUTATENbCKOW KYJIbTYpPhl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOSITENTbHON PabOThl ¢ Y4E€OHBIMH TEKCTaMH, CIPABOYHON JHUTEPATypPOH, TOCTYIMHBIMU
TEXHUYECKUMH CPEICTBAMH UH()OPMALIMOHHBIX TEXHOJIOTHl;

6) uHTEepeca K O0yYeHHUIO U MO3HAHUIO, JTF0OO03HATEIFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUI0, TMPOCKTHOM M HCCIEAOBATEILCKOM JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABIIEHHOCTH M YPOBHS 00y4YEHUS B JAJIbHEHUIIIEM;

Dopmuposanus Kyabmypsl 300p06bs
7) oco3HaHUsT UEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3/IOPOBBI 00pa3 >KW3HH, OCO3HAHUS IOCIEICTBUN W HEMPUATUS BPETHBIX
MpUBBIYEK (YMOTPEOIIEHUS aKOTr0JIsl, HAPKOTHKOB, KypEHHs ), HEOOXOUMOCTH COOIIOICHUS
npaBuil 0€30MacCHOCTH MpU OOpalIeHUH C XUMMUYECKUMHU BEIIECTBAMH B OBITY M peaTbHOU
KU3HH;

Tpyooeozo éocnumanus
8) nHTEepeca K MPaKTUYECKOMY M3y4EHUIO Npodeccuil U TpyJa pa3MdyHOro poja, yBaKeHUE
K TPydy U pe3ysbTaraM TPYAOBOM IEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IMPUMEHEHUS
MPEeIMETHBIX 3HAHUM IO XUMHUHU, OCO3HAHHOTO BBHIOOpAa HMHAMBUIYATbHOM TPAEKTOPUU
NpONOIDKEHUsT 00pa30BaHusl C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUHU,
OO0IIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIemHol npodeccuoHanbHON e TeIbHOCTU
U Pa3BUTUS HEOOXOIUMBIX YMEHHH; T'OTOBHOCTb aJalTHPOBaThCA B MpodeccHOoHaIbHOU
cpene;

IKonozuuecKko20 60cnumanus
9) 9KOJIOTrMYECKH 11€71eCO00Pa3HOr0 OTHOLICHHS K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3eMIie,
OCHOBE €€ CyIeCTBOBaHUS, TOHMMAaHU [IEHHOCTH 3J0POBOr'0 U 0€301acHOro o0pasa xKHU3HHU,
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U IMCHUXMUYECKOMY 310POBBIO,
OCO3HAHMS IICHHOCTH COOJIIOJICHUS TIpaBUJ O€30MacHOro IOBEICHUS NpH paboTe ¢
BEII[ECTBAMH, A TAK)KE B CUTYAIUAX, YIPOKAIOIIUX 30POBBIO U KU3HH JIFOJICH;

10) cnocoOHOCTH MPUMEHSTh 3HAHMS, MOJydaeMble P MU3YYCHUH XUMHH, I PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAKOWIEH MPUPOAHON Cpeloi, MOBBIIEHUSI YPOBHS 3KOJIOTHYECKON
KYyJIbTYpbl, OCO3HAHHUS TIJIO0AJIBHOTO XapakTepa 5KOJIOTMYECKMX MpoOJieM U MyTed Hux
pELIeHHs TOCPEACTBOM METOJI0B XUMUU;

11) 5KOJIOrMYecKOro MbIIIIEHUS, YMEHHUsS PYKOBOICTBOBATbCSI WM B I103HABaTEJIbHOM,
KOMMYHUKATUBHOW U COLMAIBHON MPaKTUKE.

METAIIPEAMETHBIE PE3VJIbTATBI OCBOEHU A YUEBHOI'O ITPEJIMETA
«XUMMUSA»



Pecynamuenvie YVJ[ 8 knacc:

1. CaMOCTOATENBHO aHAJIM3UPOBATh YCJIOBMS JOCTHIKEHHsI LEIM Ha OCHOBE BBIIEIEHHBIX
YUHUTEIEM OPUEHTHUPOB IEUCTBUI B HOBOM MaTepuale.

2. PabGoraTh O NPEAJIOKEHHOMY HJIM CaMOCTOSITEIbHO COCTABJICHHOMY IIIaHY, MCIIOJIb30BaTh
Hapsly C OCHOBHBIMU JOIOJIHUTENBHBIE CpPEACTBA (CIIPAaBOYHYIO JIUTEPATYpPY, CIIOKHBIE
puOOpPbI, KOMIBIOTEP U AP.), MPOrHO3UPOBATH AJIbTEPHATUBHBIC PELICHUS.

3. CaMOCTOSITENbHO HAaXOAWTh MPUYMHBI CBOEr0 yclexa W Heyclexa, HaXOIUTh CIOCOObI
BBIXOJIa W3 CHUTYyallMM HEycCleXa, OCYIIECTBIATh IO3HABATENbHYIO peQieKcuio eiicTBui,
BHOCUTBH KOPPEKTHUBHI B BBIIIOJIHEHUE JCHCTBUMN.

4. ONTUMHCTUYHO BOCIPUHUMATH €N CTBUTEIBHOCTh, OTCTaWBATh IIPABO OBITh «KAK
B3POCIIBIEY.

Tosznasamenvuvie YYJI 8 knacc:

1. TlepepabatbiBaTh uH(pOpManHio, mpeoOpa3oBbIBaTh €€, MPEACTaBIATh HHPOpPMAIMIO Ha
OCHOBE CX€M, MOjieliell, COOOILEHUH, C BbIIEJICHUEM CYLECTBEHHBIX XapaKTEepUCTHK 00BbEKTa U
IPEJCTaBICHUEM HX B TIpapUuecKOl WM 3HAKOBO-CUMBOJIMYECKOH (OpMe; OCO3HAHHO
BBITIOJIHSTH [TOCTPOEHUE PEUEBOr0 BBICKA3bIBAHMS B YCTHOM M MUMCbMEHHOW (popMe; IpOBOAUTH
pediiexcrio coOCTBEHHOH 1A TEIbHOCTH, CAMOOLIEHKY U CAMOKOHTPOJIb.

2. ConocTaBiATh pa3Hble TOYKU 3pEHUS U pa3Hble HCTOYHUKM MH(POPMAIMU 110 3a/1aHHON TeMe;
IOHUMATh U COCTaBJATh TEKCThl PAa3IMUYHBIX JKaHPOB, COOJIFOJasi HOPMbI MOCTPOECHUS TEKCTa
(cooTBETCTBUE TEME, KAHPY, CTWIIO PEYHM U Ap.); BBIAEHATh TIJaBHY0 U H30BITOYHYIO
HH(pOpMaIHIO.

3. YMeTh nenath BBIBOJBI U 3aKJIIOYEHHS] O HAMEPEHHUAX aBTOpa MJIM IJIaBHOM MBICIU TEKCTa,
JIe7IaTh B3aUMOCBA3b HH(OPMAIIUHN TEKCTA C JIMYHBIM KU3HEHHBIM OIIBITOM.

4. OcyuecTBIsATh CPaBHEHHE, CEPUALUI0 U KIACCH(UKAIUIO, CaMOCTOSATEILHO BBIOMpas
OCHOBAHUS W KPUTEPUH JJIs YKAa3aHHBIX JIOTMUECKHX OIEepalfif; CTPOUThH KJIACCHU(PUKALUIO HA
OCHOBE JAMXOTOMUYECKOI0 JIeNeHUs (Ha OCHOBE OTPULIAHUS).

5. BeigBuraTth runotesy Mo pereHuto npodsieMsl, GOpMyIHpoBaTh 3a/1a4 U MPEICTaBISITh
pe3yJibTaThl MPOEKTHOM pabOThI UM HCCIeI0BaHUsA. SICHO, TOTMYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pPEHHUS, UCIOJIb3YS SI3bIKOBBIE CPEJICTBA, a/IeKBATHBIE 00CYXAaeMoil mpolieme.

Kommynuxkamuenwvie YV/[ 8 knacc:

1. YMeTh OpHEHTHPOBATLCSA B CHUTYaIlMH OOIICHHMS, ONPEAC/IATh KOMMYHHKAaTUBHOEC HaMEpEHUE
(cBoe W mapTHepa, TPYIIbI), OICHUBATh CTEICHb peaau3aliid B OOINEHWUH, TBOPYECKH
MO/IXO/IUTD TPH BBIMOJHEHUH POJIEBBIX IEUCTBUH, aJIGKBATHO pearupoBaTh Ha HYXIbI APYTHX.

2. O6cy)1aTh pa3IMIHbIC TOYKU 3PEHUS U BEIPA0OTKE OOIICH TTO3HIIHH.

3. YMeTb OTCTanBaTh CBOIO MO3ZUIIMIO KOPPEKTHBIM, HEBPAXKIECOHBIM CITIOCOOOM.

B nuckyccun ymeTs BBIIBUTaTh KOHTPAPTYMEHTHI, Iepedpa3upoBaTh CBOK MBICb (BJIAJIETh
MEXaHU3MOM PKBHBAJICHTHBIX 3aMEH). YMETh paboTaTh ¢ pa3IMYHON TEKCTOBOM

uHpopmanuei.

Pezynamuenvie YV][ 9 knacc:

1. CamocrosTenbHO (HOpMYIMPOBaTh MMO3HABATEIbHBIC 11€JIM, BBIXOAS 3a Npesenbl TpeOOoBaHHM
IIPOrpaMMBbl, BBIIIBUTaTh COAEPKATEIbHBIE TUIIOTE3BI.

2. Ilenn compoBOXIaTh COCTABJIEHUEM IUIAHA UX [OCTHXKEHUS, B KOTOPOM YUMTBHIBAIOTCS
YCIIOBUS U CPEICTBA JOCTHIKEHUS, BBIJCIAIOTCS ajdbTepHATUBHBIE CIIOCOOBI JOCTHIKEHUS LIEU U
BbIOMpatoTcs Hauboiee 3pPEeKTUBHBIE CIIOCOOBI ACSITENIBHOCTH.

3. IlonGupaTh s peieHus npodaeMsl (U3 MPEAJIOKEHHBIX) TEOPETUUECKYIO MOJIENb PEIICHUS
WM HAaXOJH €€ CaMOCTOSTENbHO. [IporHo3upoBaTh pa3BUTHE NPOLECCOB, PE3YIbTAThI AEHCTBUM.
4. AnekBaTHO OLEHMBAThb CBOM BO3MOXKHOCTH JOCTUIKEHMS €M ONPEACIEHHON CIIOKHOCTH B
Pa3IUYHBIX chepax caMOCTOSTENBHOMN 1€ TEIbHOCTH.

5. AnekBaTHO OI[€HUBATh TPYIHOCTU y4eOHBIX 3aJJaHUI, COOTBETCTBUE TPYIHOCTHU 3aJaul 30HE
OmKalIlero pa3BUTHs ydallerocs.

6. AZIEKBaTHO OICHMBATh MPABUILHOCTH BBHIMOJHEHHS NEHCTBUI MO pe3yabTaTy U CIOCO0Y



JEUCTBUHM, KOHTPOJIMPOBATH HAa YpPOBHE MPOU3BOJHLHOIO BHUMAHHUS, Pa3BUTHE BHYTPEHHETO
(MHTYUTUBHOT0) KOHTPOJISL.

7. BnaaeTh HaBbIKAMH CaMOOPraHHU3alMU U CAaMOPEryJISILUK, CAMOKOHTPOJIS M CAMOAHAJIN3a.
Tosznasamenvnvie YV 9 knacc:

1. CaMOCTOSITEHHO BBIICTATH U (POPMYIHPOBATH 1ETIb;

2. CaMOCTOATENBHO CTaBUTh U (POPMYIUPOBATH MPOOIIEMY, apIYMEHTUPOBATH €€ aKTyaJbHOCTb;
3. OcyuiecTBIATh paclIMpPEeHHBIH MOUCK MH(OPMaLUK C UCHOIb30BaHUEM PEeCypcoB OHOIMOTEK
n UHTepHer;

4. Co3naBaTh U TBOPUECKH MPEOOPa30OBBIBATH MOJIETH, CXEMBI JJIsl PEIICHUS 3a/1a4; BEIOMpATh
Hanbozee 3(pPEKTUBHBIE CIOCOOBI PEIIEHU 3a/lad B 3aBUCUMOCTH OT KOHKDPETHBIX YCIOBHH U
UHIUBUAYAIbHBIX OCOOEHHOCTEH II03HABATENBHOIO CTUJIS; pa3JIM4HbIE IPUEMBl CIyLIaHUS,
YMETh ONPENEIATh TEMY, 11€]1b, HA3HAUEHHUE TEKCTA.

5. IloHuMaTh SIBHYIO M CKpPBITYIO (TMOATEKCTOBYIO) MH(pOpPMAIMU TEKCTa; pellaTh yuyeOHO-
MO3HaBaTeNIbHbIE M y4YeOHO-IPaKTHUUECKHE 3a/Jadyd, TPeOyloIlHue IOJTHOI0 U KPUTUYECKOTO
IIOHMMaHUs TEKCTA;

6. ®opMupoBaTh HAa OCHOBE TEKCTAa CHCTEMY apryMEHTOB Uil OOOCHOBAaHMS OINPEAEIIEHHON
MO3ULNHY;

7. Haxomuth cnocoObl NpPOBEPKM HPOTUBOPEUMBOM HH(OpMALUU; OLEHUBATh HE TOJIBKO
coziep)kaHue, HO U ero (hopMy, a B LIEJIOM — MacT€pPCTBO UCIIOJHEHUS.

8. CaMocCTOATeNbHO JaBaTh OIpEEJICHUs MOHATUSAM Ha MEXIUCLHUIUIMHAPHONW OCHOBE (C
YU4ETOM M3YyYEHHOIO MaTepuaja Ha pa3iM4YHbIX IPEAMETAx); YCTaHABJIMBAThb IPUYMHHO-
CIJIEZICTBEHHBIE CBSI3U M POIOBU/IOBbIE OTHOILIECHUS;

9. CtpouTh JIOTHUECKHE LIETIH PACCYKICHUMU, 10KA3aTEIHCTB; OOBSCHATH SIBICHUS, MPOIIECCHI,
CBSI3U M OTHOILIEHUS, BBISIBJIIEMBIE B XOJI€ 1€ATEIbHOCTH.

10. CaMoCTOSITENBHO 3a1yMbIBaTh, IJIAHUPOBATH U BHIIOIHATH y4EOHBIH IPOEKT;

OCYIIECTBIIATh y4eOHOE UCCIIEA0BaHUE C HEOOBIION TOMOIIBIO YUUTEIIS; BBIBUTATh

THIIOTE3bl, 000CHOBBIBATh UX, HAXOAUTh MOHMCK PELICHUS IMyTeM IPOBEICHUS HCCISIOBAHUS

C MOATAITHBIM KOHTPOJIEM U KOPPEKIIHEN pe3yIbTaTOB pabOThI; HCIOIb30BaTh

MaTeMaTU4YeCKUE METObl UCCIIEJOBAHMS; HCIIOIb30BATh Pa3HOOOPA3HbIE SI3bIKOBBIE

CpeACTBa MPH U3JI0KEHUU MPoOsIeMbl (00pa3HOCTb, JTOTHKA); OLIEHUBATh PE3YIbTaThl
JeSITENbHOCTU M UX TPUMEHEHUE K HOBBIM (HECTaHJapTHBIM, TBOPYECKIM) CUTYaILIHSIM.

Kommynuxkamuenwvie YV/[ 9 knacc:

1. bpatb Ha ce0s MHUIIMATHBY B OpraHU3allii COBMECTHOW JAESTeIbHOCTH (J1€7I0BOE JIMJEPCTBO),
2. CnenoBaTb MOp@JIBHO JSTHYECKUM M ICUXOJOTMYECKMM IPUHIUIAM OOILEHHS MU
COTPYAHMUYECTBA, HA OCHOBE YBaXXUTEJIbHOIO OTHOILLIEHHUS K TapTHEpaMm,

3. Oka3pIBaTh MOMOIb U SMOLMOHAJIBHYIO MOAAEPXKKY MapTHEpaM B IPOLECCE AOCTHKEHMS
o011eil e COBMECTHOM EATEIIbHOCTH.

4. OCecnieunBaTh OOMEH 3HAHUSAMM MEXKIY UJEHAMU TPYNINbl i1 HOPUHATHS 3 (EKTUBHBIX
peuieHuid. B coOBMeCTHOI eATeNbHOCTH YeTKO (OPMYJIMPOBATH LIEJIU TPYMIBl U MO3BOJATH €€
YYaCTHUKAM MPOSABUTH €051 IS JOCTHXKEHUS LIENH.

5. YuuteiBaTh M KOOPAMHMPOBATh OTIMYHBIE OT COOCTBEHHOM MO3MLMM JIPYrux Jojei, B
COTPYAHHYECTBE.

6. [ToHnMaTh OTHOCUTEIBHOCTh MHEHHMH U MOJIXOJI0B K PEILIEHUIO TPOOIEMbl, YMETh CPABHUBATD
pasiuuyHBlE TOYKHM 3PEHHUS, NPEXKAE 4YeM IPUHUMATh DELIEHHE, NPOAYKTUBHO pa3pellaTh
KOH(DJIMKTHI Ha OCHOBE y4€Ta MHTEPECOB U TO3UIUH JIPYrMX YYaCTHUKOB, YMETh KOPPEKTHO
JIOTrOBApUBATHCS U IPUXOAUTH K 00LIEMY MHEHHUIO B COBMECTHOMN JESTEIbHOCTH.

7. BnageTb MOHOIOTMYECKOM M JAMallOTHYeCKOW (QopMaMH peYd B COOTBETCTBUU C
rpaMMaTHYE€CKUMU U CHHTaKCHYECKUMHU HOPMaMU POIHOTO SI3bIKA.

OT06paxaTh B peun cojiep>KaHue COBEpLIaeMbIX JeHCTBUIl B popme rpoMKOi
COI[MAJIM3UPOBAHHON peun U B (hopMe BHYTPEHHEH peun.

NNPEJAMETHBIE PE3YJIbTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA «XUMUS»



Tema: «I[lepBoHaYaIbHBIE XUMHYECKHE MOHATHS»
Buvinycknux nayuumces:

YV V VYV

MIPUBOIUTH IIPUMEPBI XUMUYECKHUX IIPOLIECCOB B IPUPOJIE;

1300pakaTh CyIIHOCTh XUMHUECKHUX PEAKIHMH ¢ TOMOUIbI0 XUMUYECKUX ypaBHEHUM;
OOBSICHATH pa3MyHble CIIOCOOBI KJIACCH(PUKALUN XUMUYECKUX PEaKIIHil;

MIPOBOIUTH XUMHUYECKUE OTBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YIbTaThI;
co0Jr0/1aTh TIPaBUJIa TEXHUKU 0€30M1acCHOCTH IIPH MPOBEICHNUN HAOIIOICHUN U OIIBITOB

Bbll’lyCKHuK nOJYYuUm 603MONCHOCMb HAYUYUMbCA.!

>
>

Tema:

OIIPEENATh POJIb PA3JIMUHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
XapaKTepU30BaTh METO/Ibl XUMUYECKON HayKH (HaOIII0/leHNE, CpaBHEHHE, SKCIIEPUMEHT,
U3MEPEHNE) U UX POJIb B IO3HAHUU IPUPOJIBI

«BaxkHelilume TmNpeACTABUTENH HeOpraHmyeckux BemecTB. KouauvecTBeHHbIE

OTHOIIEHUS] B XUMMHU»
Buinycxnux nayuumca:

>

OIpeNeNsTh COCTaB BEUIECTB MO UX (hopMyiaM;

COCTaBJIATH (POPMYJIbl OMHAPHBIX COCTUHEHU;

BBIUKCIIATH OTHOCUTENIbHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BEIIECTB;
BBIUKCIIATH MAaCCOBYIO JIOJIF0O XMMHYECKOT 0 3JIEMEHTA 10 (hopMylie COeTUHEHUS;

BBIYUCIISITh KOJIMYECTBO, 00bEM MIJIM MAcCy BEILECTBA 110 KOJIUYECTBY, 00BbEMY, Macce
peareHToB UM MPOJYKTOB pPEaKLUu;

pa3nu4aTh BBl XUMHYECKOW CBSI3M: MOHHYIO, KOBAJIEHTHYIO IOJISIPHYIO, KOBAJIECHTHYIO
HEMOJIIPHYIO U METAJUIMYECKYIO;

n300pakaTh SJIEKTPOHHO-WOHHBIE (HOPMYJBI BEIIECTB, OOPAa30BAHHBIX XUMHUYECKUMHU
CBS35IMU PAa3HOIO BUJA.

Bbll’lyC‘KHMK noJiyyum 603MONCHOCHIb HAYYUMbCA.!

>

>

OCO3HABATb 3HAYCHHUC TCOPCTUUCCKHUX 3HAHUM JIIsA HpaKTquCKOﬁ JACATCIIbHOCTHU
YCJIOBCKaA,
OIMHUCBhIBATH U3YUCHHBIC 00BEKTHI KaK CHUCTCMbI, IPUMCHSA JIOTUKY CUCTCMHOT'O aHAJIMN3a

Tema: «OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COeIMHEeHU I »
Buinycknux nayuumces:

>

>

KJIACCU(PUIIMPOBATh XUMHUYECKHME DJJIEMEHTHl Ha METaJUIbl, HEMETaJUlbl, WHEPTHBIE
AJIeMEHTHI (Ta3bl) AJs1 OCO3HAHMS BAXKHOCTU YIOPSIOUEHHOCTH HAYYHBIX 3HAHUI;
BBIYUCIIATH KOJIMYECTBO BEIIECTBA, 00BEM MJIM MACCY MO KOJIMYECTBY BEIIECTBA;
ONpENeNsATh NPUHAMIECKHOCTh BEIIECTB K OIPEICICHHOMY KJIacCy HEOPraHUYECKHX
BEIECTB;

paziauyaTh SKCHEPUMEHTAIbHO KHUCIOTHI M IIENO0YH, MOJb3YSICh HWHIUKATOPAMU;
OCO3HaBaTh HEOOXOAMMOCTb COOJIOJCHUS Mep O€30IacHOCTH NpH OOpalleHUH C
KHCIOTaMH U IIEJIOYaMHU.

MIPUTOTOBIISITH PACTBOPHI C ONPEAEIIEHHON MaCcCOBOM 10JI€l paCTBOPEHHOIO BEIIECTBA;
COCTaBJIATh (POPMYJIBI HEOPraHWYECKUX COCAMHEHUW TI0 CTCMEHSIM  OKHCIICHHUS
9JIEMEHTOB, a TaKXe 3apsjaM HOHOB, YKa3aHHBIM B TaOJMIIE PAaCTBOPUMOCTH KHCIIOT,
OCHOBAHUM U COJICH;

Bbll’lyCKHl/lK noaydum 603MONCHOCNIb HAYHUUMBCA.!



» pa3BHBAaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3Ys CPENICTBA YCTHOM U
MMCbMEHHON KOMMYHHUKAIIMK ITPU paboTe ¢ TeKCTaMu y4eOHUKa U JOMOJTHUTEIbHON
JUTEPATYPOH, CIIPAaBOUYHBIMU TaOIHULIAMU;

»  TPOSIBJISITH TOTOBHOCTB K YBaXKCHUIO MHOM TOUKH 3PEHUS TPH 00CYKIACHUU PE3yIbTaTOB
BBIIIOJIHEHHOI pabOThI

» WCIOJIB30BaTh MPUOOPETEHHBIC 3HAHHUS M YMEHHUS B TIPAKTUIECKOH eI TETbHOCTH U
MTOBCETHEBH O JKU3HHU JJI HPUTOTOBJICHHS paCTBOPOB 3a/1aHHOI KOHIIEHTPAIIUH.

Tema: «Ilepuoanyeckuii 3aK0H U EPUOJANYECKAA CUCTEMa XUMHYECKHX 3JIEMEHTOB
AN .Menpeneea. Ctpoenue atroma.»
Buinycknux nayuumcs:
> PaCKpLIBaTL CMBICI OCHOBHBIX TIOHSATHH: aToM, HM30TOIIbl, XHUMHYCCKasA CBA3b,

AIEKTPOOTPULIATENILHOCTH;
» OObBCHATh (U3NYECKHI CMBICT MOPSAKOBOrO HOMEpa 3JEeMEHTa, HOMepa TPYIIIbI,
HOMEpA Meproa;
COCTAaBJAITb CXEMbl CTPOEHHS aTOMOB NEpPBbIX 20 AIEMEHTOB MEPUOAMYECKONM CHCTEMBI

.. Menneneena,
» BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, a TaKKe

MAaCCOBYIO OO XUMHUYCCKOI'O 3JIECMCHTA B COCAMHCHUAX IJII OUCHKHU HUX HpaKTquCKOﬁ
3HAa4YUMOCTH,

Buinycknuk nonyuum 603MOHCHOCMb HAYYUMbCA:
e BBIJBUIaTh U NIPOBEPATH YKCIEPUMEHTAIBHO FUIIOTE3bl O XMMUYECKHUX CBOMCTBAX
BELIECTB HA OCHOBE X COCTAaBa U CTPOEHMSI, UX CIIOCOOHOCTU BCTYNATh B XUMHUECKUE
pEeaKLnHy, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKLINN;

e XapaKTCPU30BaTb BCHICCTBA 110 COCTABY, CTPOCHUIO U CBOfICTBaM, YCTaHaBJINBATb
IPUYIUHHO-CJIICACTBEHHBIC CBA3H MCKIY JaHHBIMU XapPaAKTCPUCTUKAMHU BECIICCTBA,

Tem: «Xumnueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMH»
Buinycxknux nayuumcs:
» COCTaBJISITh YPaBHEHHS OKHCIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

» COCTaBJSITh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN OanmaHc (M M3YYSHHBIX pPEaKIUil) 1o
MPEIJIOKEHHBIM CXeMaM peakluid W OmpeAeNsiTh BEHIECTBO-OKUCIMTEIb U BEIIECTBO-
BOCCTAHOBUTEIb B OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSX;

BblnyCKHuK noydum 603MOAHCHOCNTb HAYUYUMbCAL!
e HCIIOJIb30BAaTh HpI/IO6peTCHHH€ KIIFOYCBBIC KOMIICTCHIIUU ITPU BBIITOJIHEHUH ITPOCKTOB U
y‘leGHO'I/ICCHe,I[OBaTCHBCKI/IX 3aJiav 110 U3Yy4YCHUIO CBOI>'ICTB, CII0CO00B MOJY4YCHUS U
pacCno3HaBaHus BEIICCTB,

e OOBEKTHBHO O CHHUBATH I/IH(l)OpMaLlI/IIO O BCHICCTBAX U XUMUYCCKUX IMPOLHCCCAX]

e KPUTHUYECKU OTHOCUTHCS K I1CEBIOHAYUYHOM HH(pOpMaLMK, HEA0OPOCOBECTHOM peKiame B
CpeAcTBax MaccoBoi HHpoOpMaIy;

e OCO3HAaBaTb 3HAYCHUEC TCOPCTHUYCCKHUX 3HAHUU 110 XUMHU OJIA HpaKTI/I‘ICCKOI\/'I
JCATCIPHOCTH Y€CIIOBCKA,

° cOo31aBaTh MOJICIIN U CXEMBI IJIs1 peH_IeHI/IH yqe6Hbe M IIO3HABATCJIBHBIX 3a/1a4.
9 kjiaacce

BbpInyCKHUK HAyYHUTCH:



PACKpBIBATh CMBICII IIOHATHH «HOH»,«KaTHOH»,«aHHOH,«3JIEKTPOIUTHD,

CHEIJICKTPOJIUTED? ,«QJICKTPOJIUTUICCKA A

Jucconuanusa» ,««OKUCINTEIb»,«CTCIICHbOKUCIICHUS) ,<«(BOCCTAaHOBUTECIJIb»,<«¢OKHCIICHUEC» , < BOCCTAaH
OBJICHUEY;

OIpEeNENATh CTEIEHb OKMCIIEHUS aTOMA AJIEMEHTA B COEAMHEHUU;

PacCKpbIBaTh CMBICII TCOPHUH BHGKTpOHHTquCKOﬁ AucCcoranuu,

COCTaBJIATh YPaBHEHUS JIEKTPOJUTUYECKON U CCOLMUALMM KUCIIOT, IIEJI0U€el, COJeH;

OOBSICHSITH CYIIHOCTb MPOIIECCa IEKTPOIUTHUECKON TN CCONMAIINY U PEAKIIi HOHHOTO OOMEHa,
COCTaBJISITh MTOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHMsI peakLuii oOOMeHa;

OIIpEIeNATh BO3MOXKHOCTb IIPOTEKAHUS PeaKLUil HOHHOTO OOMEHa;

MPUBOJUTH PEAKLUH, TOATBEPKAAOIIME KAUECTBEHHBI COCTAB Pa3JIMYHbIX BELIECTB;
OIIPEeNATh OKUCIUTENb U BOCCTAHOBHUTEIIb;

COCTAaBJIATh YPaBHCHUSA OKUCIIUTECIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

Ha3bIBaThb q)aKTOpI)I, BJIMAIONIME HA CKOPOCTH XUMHUYECKOU PCaKunm;

KJIACCH (PUITUPOBATh XUMUYECKUE PEAKIIUH 110 PA3IMYHBIM ITPU3HAKAM;

XapaKTCpHU30BaTh B3aUMOCBA3b MCKAY COCTaBOM, CTPOCHUEM U CBOMCTBaAMH HEMCTAJIIOB,

MMPOBOAUTL OIIBITHI IO MMOJYYCHHIO, co61/1paHm0 U U3YUYCHHUIO XUMHNYCCKHX CBOMCTB
F33006p33HBIX BCHICCTB: YI'JICKUCJIOI'O r'a3da, aMMHUAKa,

pacro3HaBaTh ONBITHBIM YTEM ra3000pa3HbIE BELIECTBA: YTJIEKUCIIBIN Ia3 U aMMHUAK;
XapaKTEepPU30BaTh B3aMMOCBSI3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAaMU METAJIJIOB;
Ha3bIBaTh OPraHUYECKHE BEIECTBA 110 UX (hopMyJie: MEeTaH, 3TaH, 3TUJIEH, METaHOJI, 3TaHOJI,
[IIMLEPUH, YKCYCHAs KUCJI0Ta, aMUHOYKCYCHAsl KUCII0Ta, CTEAPHUHOBAast KUCIIOTA, OJIEHHOBAS
KHCJIOTA, IJII0KO034;

OLICHUBATh BIMSHUE XMMUYECKOT0O 3arpSI3HEHNS OKPYKAIOIIEH Cpelbl HA OPTaHU3M YEIIOBEKA;

IPaMOTHO O0paIaThCs C BEIIECTBAMH B TTOBCEAHEBHOM JKH3HU;

OIPENENSATh BO3SMOXKHOCTh TPOTEKAHUs PEaKINil HEKOTOPBIX MPEACTaBUTENCH OPraHUuYECKUX
BEIIECTB C KUCIOPO0M, BOAOPOIOM, METalIaMi, OCHOBAHHUSIMH, TaJIOTEHAMMHU.

BLIHyCKHI/IK MOJYYMT BO3MOKHOCTb HAYUUTHCH:
BbIABUT'ATH U IIPOBCPATH OKCICPUMCEHTAJIbHO I'MIIOTE3bI O XUMHUYCCKUX CBOMCTBax BCIICCTB Ha

OCHOBC UX COCTaBa U CTPOCHUA, UX CITOCOOHOCTH BCTYIIaThb B XUMHWYCCKUC PCAKIIUU, O XapaKTCPC
" IPOAYKTaX PAa3JIMIHBIX XUMHUYICCKHUX peaKHHﬁ;



XapaKTCPU30BaTb BCUICCTBA 110 COCTAaBYy, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIMUBAIOT IPUIHUHHO -
CJIICACTBCHHBIC CBA3U MCKAY JAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

COCTaBJIAATh MOJIEKYJISIPHBIE U OJIHBIE MOHHBIC YPABHEHHUS 110 COKPALIEHHBIM HOHHBIM
YPaBHEHUSIM;

IIPpOrHO3MpoOBaTh CITOCOOHOCTh BCIICCTBA IIPOABIATL OKUCIIUTCIBbHBIC NJIX BOCCTAHOBHUTCIILHBIC
CBOICTBA C YUeTOM CTeIeHEeH OKHUCICHHUS 3JIEMCHTOB, BXOAAIIMX B €0 COCTaB,

COCTaBJIATh YPaBHCHUA peaKHI/Iﬁ, COOTBCTCTBYIOIIUX IMOCTICAOBATCIBHOCTHU npeBpameHI/Iﬁ
HCOPraHNYCCKUX BCUICCTB PA3JIMIHBIX KJIACCOB;

BbIABUTATb U IIPOBCPATH SKCICPUMCHTAJIbHO T'MIIOTE3bI O pE3YyJIbTaTaX BOSHCI7ICTBI/I$I Pa3JIMIHBIX
(baKTopOB Ha UBMCHCHUC CKOPOCTHU XUMHUYECKOM pPCaKIuun;

HCIOJIb30BATh MPUOOPETEHHBIEC 3HAHUS JJIs1 SKOJIOTUYECKU TPAMOTHOTO TTOBEICHUS B
OKpy’Karolei cpene;

HCIOJIb30BATh MPHOOPETEHHBIE KIIFOUEBBIC KOMIIETCHIIMH MPU BBITTOJIHEHUH MPOEKTOB U y4eOHO-
MCCJIENOBATENbCKUX 3a/1a4 IO U3y4EHHUIO CBOMCTB, CITIOCOOOB MOJyUYEHUS U PACTIO3HABAHUS
BECIICCTB;

00BEKTUBHO O CHUBATh I/IH(i)OpMaIII/IIO 0 BCHICCTBAaX U XUMHYCCKUX IMPOLECCAX;

KPUTHYECKH OTHOCHTHCS K TICEBIOHAYYHOU MH(OpManuu, HeoOPOCOBECTHON peKiiaMe B
CpeAcTBax MaccoBoi MHGOpMAIIIH;

OCO3HaBaTh 3HAUCHUE TEOPETUUECKUX 3HAHUH MO0 XUMUU JIIS TPAKTUY €CKOU JIeATeTbHOCTH
YeJI0BeKa;

CO3/Ial0T MOJIEIM U CXEMBI JJIsl peleHHs] y4eOHbIX U MT03HaBaTeNbHBIX 3aa4; TOHUMAaTh
HEOOXOIMMOCTh COOJTIOICHUS TPEeTUCaHul, TpeylaraéMbIX B MHCTPYKIUAX 10 HCII0JIb3 OBAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JP.

Tema 1. IlepBoHayaibHbIe XUMHYECKHE OHATHSA.
Crtpoenue aroma. XumMuueckasi cBsi3b (32 4)

Tena u Bemectsa. CBoiicTBa BelecTB. DTajgoHHbIE (PU3UYECKUE CBOMCTBA BellecTB. MaTepHraibl
U MaTepHasioBefieHne. Pollb XUMUH B )KM3HU COBpEMEHHOr 0 ob1iectBa. OTHOLIEHHE 001ecTBa K
XUMUU: XHMODUIIHS U XeMopoous.

Metonbl u3yueHus: xumuu. Habmonenue. DxkcnepuMmeHT. MoaenupoBanue. Mojaenu
MaTepHabHbIC U 3HAKOBBIC MJIM CUMBOJIbHBIC.

I'azwl. XKunkoctu. TBEpAbIE BelecTBa. B3auMHbIe IEpeX0/bl MEXKAY arperaTHbIMUA COCTOSIH USIMU
BEIIECTB: BO3rOHKa (CyOymMManus) u AecyoauManusi, KOHJIeHCallus U UCIlapeHue,
KpUCTAJIIM3AIUS U T1JIaBJICHUE.

®dusnyeckue siBaeHUs. UncThie BemecTBa U cMecH. | 'OMOreHHbIe U TeTeporeHHbie cmecu. Cmecu
ra3oo0pasHele, xkuakue, TBEpabie. CriocoObl pa3ieneHus cMeceil: meperonka (AIUCTHILIAINSA),
oTcTauBaHue, GUIbTPOBAHUE, KPUCTAIIN3AIINS WK BhIIapUBaHue. XpomaTorpadusi.
IIpumeHeHue 3TUX cr10co00B B 1aOOPaTOPHON IIPAKTUKE, HA TPOU3BOJCTBE U B OBITY.



XUMHYECKUE 3JIEMEHThI. ATOMBI U MOJIeKYJIbL. IIpocThie u cnoxHble BeniecTBa. AJIOTpONuUs Ha
IIpuMepe KUucnopoaa u yriepoja. OCHOBHBIE ITOJIOKEHUS ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
Hownel. BemecrBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

3HakM (CUMBOJIBI) XUMHUYECKHX 3JIeMeHTOB. MHopmanys, KOTOpyro HECyT 3HaKU XUMHUYECKUX
2JIEMEHTOB. DTUMOJIOT Ml HA3BAHUI HEKOTOPBIX XUMHUYECKHX 1eMeHTOB. [lepnonnueckas
Tabnuia xumudeckux anemeHToB [l. V. MenaeneeBa: KOpOTKONEPUOIHBINA U JTMHHOI EPHOTHBIN
BapuaHThl. [leproas! u rpymnmnel. ['naBHast 1 mo6ouHas NOATPYNIbl, WM A- 1 B-rpynsl.
OTHOCHUTENBHAs aATOMHAs Macca.

ATOMBI KaK (hopMa CyIIeCTBOBaHHS XUMUYECKHX 3J1eMeHTOB. OCHOBHBIE CBE/ICHUS O CTPOSHUH
aToMOB. Jloka3aTesbCTBa CI0XKHOCTU CTpoeHust aToMoB. OnblTel Pesepdopaa. [Inanerapras
MO/IeJ]Ib CTPOEHHS aTOMOB.

CocraB aTOMHBIX AACP: IPOTOHBI, HeﬁTPOHBI. H3otonsl. OTHOCUTEILHAS aTOMHAS Macca.
B3aumocBsI3b MOHITH] «IIPOTOH», <<HeﬁTp0H», «OTHOCHUTCJIbHAA aTOMHasA Maccay.

Muxkpomup. DiekTponbl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK AaTOMOB XUMUYECKUX 3JIEMEHTOB Ne
1—20 B [lepuoguueckoii Tabmuie xumuaeckux 3mementoB Jl. V1. Menneneesa. [lonsitue o
3aBEPUIEHHOM 3JIEKTPOHHOM YPOBHE.

@dusnueckuii cMbica cuMBoauKU [lepruoauueckoit Tabauipl xuMuyeckux aaemenTon . 1.
MenneneeBa. Mi3MeHeHUs CBOMCTB 3JIEMEHTOB B [IEPHOJaX U IPyIIax, Kak QyHKIUS CTPOCHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB.

Xumnueckue Gopmyisl. Maaexcs! u ko3 puunentsl. OTHOCUTENbHAS MOJIEKYJIsIpHAs Macca.
MaccoBast 105151 XMMHUYECKOT 0 3JIEMEHTa B coeinHeHuu. Hpopmanusi, KOTOpyro HECYT
XUMHUYECKUE (POpPMYIIBIL.

WNonnas xummudeckas cBs3b. oHBI, 00pa3oBaHHBIE aTOMaMU METAJIJIOB U HeMeTaJIoB. CXeMbl
00pa30BaHMsI HOHHOM CBS3U I OMHAPHBIX coequHEeHUH. MloHHbIe KpHuCcTauInYecKie pemeéTK U
¢usnyeckue CBOWCTBA BELIECTB C 3TUM TUIIOM petéTkH. [ToHsATHE 0 hOopMyIIbHON eqUHMIIE
BEIIECTBA.

KoBaneHnTHas xumMuyeckas cBs3b. DIEKTPOHHBIE U CTPYKTYypHbIE popmynbl. KoBangeHTHas
HEMOJISIPHAA CBA3b. DJIEKTPOOTPULIATEIBHOCTD. Pn anekTpoorpunarenbHocT. KoBaneHTHas
MOJISIpHAst XUMHU4YecKasi cBsi3b. CxeMbl 00pa30BaHUS KOBAJIEHTHOW CBSI3H JIJIs1 OMHAPHBIX
COeAMHEHMN. MoJeKyJIsipHbIe U aTOMHBIE KPUCTAUIMYECKHE PEIIETKY, (PU3NUECKUE CBOWCTBA
BEILECTB C ’TUMH TUIIAMU PEIIETOK.

Mertannuueckas XMMUYECKas CBA3b U METaJUINYEeCKasi KpUcTajuimdeckas peimeérka. dusndeckue
CBOMCTBA BELIECTB C ’TUM TUIIOM pelIETKU. EqnHas npupoaa XuMH4YECKUX CBS3€EH.

BanentHocTh. XUMHYECKHE 3JIEMEHTHI C IOCTOSHHOM U nepeMeHHoﬁ BaJIGHTHOCTBIO. BEIBOJI
¢)OpMyJ'IBI COCOAMHCHUA 110 BAJICHTHOCTH. Onpez[eneHI/Ie BaJICHTHOCTH XMMHNYCCKOI'O 5JICMCHTA I10
(bopMyﬂe BemiecTBa. OcraBiieHU e HA3BaHUI COGHHHGHHﬁ, COCTOAIUX U3 IBYX XUMHUUYCCKUX
OJICMCHTOB, ITO BAJICHTHOCTH. 3aKOH NOCTOSHCTBA COCTABa BEIIECCTB.

XUMHUECKHUE peakiuu. PeareHThbl U NpoayKThl peakiuu. [[pu3Haku XUMUYECKUX PEAKIU.
VYcnoBust NpOTEKaHUs U NPEKPALLEHUs] XUMUYECKUX peaklnii. Peakuyuu rop enus.
DK30TEepMUUYECKHUE U SHIOTEPMHUYECKUE PEAKIUU.

3aKkoH coxpaHeHus Macchl BemecTB. CocTaBieHHe XUMHUECKUX ypaBHeHH. MHbopMmalus,
KOTOPYIO HECET XUMHYECKOE YPaBHEHHUE.

Knaccudukanus XuMu4ecKux peakiuil o YMcily U COCTaBy UCXOJIHBIX BEIECTB U MPOTYKTOB
peaxuuu. Peakiuu coennHenus, pa3ioKeHus, 3aMelienns, ooMmena. Katanusaropsl 1 katanus.



JemoncTpanuu. Komtekuus MaTepuanoB U U3eauil u3 HuXx. Mozenu, ucroiab3yeMble Ha
ypokax ¢pu3uku, ononoruu u reorpaduu. O0bEMHBIE U IIAPOCTEPKHEBbIE MOEIIU MOJIEKYJI
HEKOTOPBIX BellecTB. Mozenu KpucTamyeckux pemérok. Codupanue npudopa JJ1 MoixydeHust
rasza i IpoBepKa ero Ha repMeTUIHOCTb. BO3roHka cyxoro jipja. ArperaTHble COCTOSIHUS BOJIBI.
Paznenenue 1ByxX HECMEMIMBAOIIUXCA KUJKOCTEN C MOMOIIBIO JEIUTENHLHON BOPOHKH.
JlucTrILIATOp M ero padboTta. Y cTaHOBKa [ GUiIbTpoBaHUs U €€ paboTa. Koyiekius ObITOBBIX
puOOpoB 171 GUIBTPOBAHMS BO3yXa. Pa3aenenue kpacsiiero BemiecTsa guomacrepa ¢
MOMOIIbI0 OyMaXkHOM XpoMaTtorpadguu. Monenu anaoTponHbIX MOAUGHUKAIIUN yriepoa.
[Tonmyuenue o30Ha. KopoTKkoneproaHbIil U JIMHHONEPUOAHBIA BapuaHThl [lepuoandeckoit
cucTeMbl xuMudeckux aneMmerToB [[. . MennaeneBa. Mojienu aToMOB 2J1eMEHTOB 1 -3-T0
nepuonoB Ilepuonnueckoi cucreMbsl XuMHIeCcKuX d1emMeHToB J[. M. Menzaeneesa.
KoHcTpynpoBanue mapocTepKHEBbIX MoJieNield MoJIeKyJl. Koytekus BemecTs ¢ HOHHOM
cBs3b10. Kosutekuyst BelecTs MOJIEKYIISIPHOTO ¥ @aTOMHOI'O CTPOEHUsI. MOJ1eT MOHHBIX,
MOJIEKYJIIPHBIX, aTOMHBIX U METaJUIMYECKUX KpUCTaJIMYecKuX pemeérok. Kommexkuns
«Mertamsl ¥ ciiaBby. Annapat Kunmna. Paznoxenune Ouxpomara ammonus. ['openue cepsbl.
OnbIThI, WILTIOCTPUPYIOIINE 3aKOH COXpPaHEHUs Macchl BemlecTB. ['openue docdopa,
pacTBOPEHME IPOAYKTA TOPEHHUS B BOJIE U UCCIIENOBAHKE ITIOJyYEHHOI O PACTBOPA JJAKMYCOM.
B3aumopeiicTBue cossiHOM KUCIOTH ¢ IMHKOM. [Tonmyduenue ruapokcuna meau (11) u ero
pa3noKeHNe NPpU HarpEBaHUMU.

JlagopaTopHbie onbIThI. 1. O3HaKOMIIeHHE ¢ TabOpaTopHOii mocynoii. 2. [IpoBepka nmpudopa
JUTSL TIOJTy4 €HUS Ta30B HA TEPMETHYHOCTh. 3. O3HAKOMJICHHE C MHHEpaJIaMH, 00 Pa3yIOIUMHU
rpanut. 4. [IpurotoBiieHre T€TEPOreHHON CMECH MTOPOIIIKOB KeJie3a U CePhl U UX

pasnaenenue. 5. U3rotoBieHrne MOJIEIH, WUTFOCTPUPYIOIIEH CBOMCTBA METAJITUYECKOM

cBsi3u. 6. B3anmopeiicTBre pacTBOPOB XJIOPHIA U HOAM/IA KallUsl C pACTBOPOM HHUTPATA
cepebpa. 7. [Tonmyuenue runpokcuaa menu (1) u ero B3auMoeiicTBue ¢ cepHOr

KucinoTou. 8. B3anmopelicTBre pactBOpa cofbl ¢ KucioToi. 9. Pa3znoxenue nepokcuia
BOjIOpoJia ¢ momoIbio okcuaa mapranmna (IV). 10. 3amemnienue xene3oMm Meau B METHOM
KyIopoce.

IIpakTyeckue padorsl. 1. [IpaBuia TeXHUKH 0€30MIACHOCTH U HEKOTOpBIE BUABI padoT B
XUMHYECKOoil mabopatopuu (kabunere xumun). 2. HaGmonenue 3a ropsiieit cBedoid. 3. AHaau3
MTOYBBI.

Tema 2. Baxkneiimue npeacraBuTe/ 11 HCOPraHM4YeCKUX BelIECTB.
KosinyecTrBeHHbIC OTHOLIEHUSI B XUMMH (25 4)

CocraB Bo3nyxa. [lonsiTe 06 00bEMHOM 10JIE KOMITOHEHTA Ta30BOM CMECH U PacyEéThl,
CBSI3aHHBIE C MCIIOJIB30BAHUEM HTOIO ITOHATHUS.

Kucnopoa. O3omn. [lonydenue kucnopoga. Codupanue u pacrio3HaBaHHE KHCIOPOa.
XUMHUYECKHEe CBOMCTBA KucJjopozaa: BSaHMOHCﬁCTBHC C M€TaJlllaMu, HEMCTAaJJIaMH U CII0KHBIMHU
BemectBaMu. [IpuMenenue kucinopoaa. KpyroBopor kucinopona B mpupo/ie.

Oxcuapl. CocraBieHne Ha3BaHUM OKcUI0B 110 (popmynaM. CocraBiieHue GopMyJ1 OKCHJIOB IO
Ha3BaHUSM. HpCI[CTaBI/ITeJ'II/I OKCHIOB: BOJa, Heraui€éHasi u3BeCTh U yFJIGKHCJII)II;'I ras.

Bonopon B npupoae. ®uznueckne XUuMUYECKHE CBOMCTBA BOJOPOA, €r0 MOJYyYECHHUE U
MIPUMEHEHHUE.

Kucnotsl, ux cocraB, kiaccu(puKanus Mo paCTBOPUMOCTH U HANWYHUIO KUcIopoaa. HANKATOPHI.
Tabmuna pactBopumoctu. [IpeacTaBuTeny KUCIOT: COMSHAS U CepHAs KHCIIOTHI.

Comu. CocraBnenue Ha3BaHui coneil mo popmynam. CocraBieHue Gopmys cojei mo
Ha3BaHUAM. PacTBopuMocTh coneil B Bone. [IpencraBurenu cosuee: Xinopua HaTpus, KapOoHAT
HaTpusl, pocdat KaabLus.



IlocrosiHHas ABoraz[po. KommuectBo BCIICCTBA. Mounb. MOJ'ISIpHaﬂ Macca. KpaTHBIe CIMHUIIbI
HU3MCPCHUA KOJINYECTBA BEIICCTBA — MUJUIMMOJIb U KUJIOMOJIb, MUMMHMOJIAPHAA U
KHJIOMOJIsSIpHasa MacCChbl BEIICCTB. Pac4d&Tel ¢ ncmonp30BaHUEM MOHITHH «KOJIHICCTBO BEUICCTBA»,
«MOJIIpHad Macca», «IIOCTOSHHA ABOF&I{pO».

3akoH ABoranpo. MomsipHblii 00bEM Ta3000pa3HbIX BeniecTB. OTHOCHUTENbHAS INIOTHOCTh
OJTHOTO Ta3a 1o Apyromy. KpaTHbie eIMHUIIBI N3MEPEHUS] — MUJUTMMOJISIPHBIN U
KHJIOMOJIIPHBIHO0BEM Ta3000pa3HbBIX BEHIECTB. PacuéThl ¢ HCOIL30BaHUEM TIOHSITHI
«KOJIMYECTBO BEIIECTBAY, «MOJSPHBIN 00BEMY, «IIOCTOSTHHA ABOTaIpOY.

I'uapocdepa. KpyrosopoT Bonb! B mpupoae. Ou3nveckne 1 XUMHUIECKHE CBONCTBA BOJIBI:
B3aNMOJIEHICTBHE C OKCHIaMH.

OcnoBanus, ux cocraB. CocTaBieHHE Ha3BaHUN OCHOBaHUH 1o popmynam. CocraBieHue
(hopMys OCHOBaHMI 1O Ha3BaHUsAM. PacTBOPUMOCTh OCHOBaHUH B Bojie. I3MEHEHHE OKpacKu
UHAMKATOPOB B HIeNOYHON cpene. [IpenctaBuTeny menodeil: TuApOKCUI HaTpHsl, THAPOKCHI
KaJIMsl, THIPOKCH]T KaJIbIIHSL.

PactBopsl. PacTBOpUTENS M pacTBOpéHHOE BewmecTBO. PactBopenue. ['mapatel. MaccoBas 1o
pacTBOpEHHOrO BeniecTBa. Pacyérsl, CBSI3aHHBIE C UCIIOJIb30BAHUEM IOHATUS «MAcCOBasi A0
PacTBOPEHHOIO BELIECTBAY.

Jdemonctpanuu. OnpeneneHue coaepxaHus Kuciopoaa B Bo3ayxe. [lomydenue kucmopona
pas3noxeHreM nepokcuaa Bonopoaa. Codupanue KMCIOpOAa METOIOM BBITECHEHHS BOBI U
Bo3ayxa. PacoznaBanme kuciopona. ['openue maruus, yris, cepsl u pochpopa B KHCIOpOAE.
Komnekuus okcumos. [lonydenue, coOupanue u pacno3HaBanue Bojgopoa. ['openue Bogopoa.
B3aumopneiictBue Bogopona ¢ okcugom menu (II). Konneknus munepansabix kucnot. [IpaBuino
paz0aBiieHUs KOHIICHTPUPOBAHHOM cepHOl kucnoThl. Komtekmus coneii. Hexoroprsie BemecTBa
KOJIMYECTBOM BemiecTBa 1 Mosb. Mojenb MOJIsIpHOTo 00bhEMa ra3000pa3HbIX BEIIECTB.
Komnekuust ocHoBaHUM.

JlaGopaTopHble onbIThl. 11. [ToMyTHEHE U3BECTKOBON BOJIBI MPH MPOIYCKaHUH yepe3 Heé
yraekucioro raza. 12. [lonydyenne Bogopoa B3anMo1ei CTBUEM IIMHKA U COJISTHON

kucioTel. 13. Pacno3HaBanue KUCIOT uHANKaTopamu. 14. 3MeHeHne oKpacku MHAUKATOPOB B
mienouHo cpene. 15. O3HakomileHuE ¢ penapaTtaMy JOMaIlIHEN WK HIKOJIBHOM alTeuKu:
pacTBOpOM IEepOKCHIa BOJOPO/Ia, CIUPTOBOM HACTOWKH MOJA U HAIIATBIPHOTO CIIUPTA.

IIpakTuyeckue padorsl. 4. [lonyuenue, cobupanue, pacriosHaBaHHe
kuciopona. 5. [Tomydenue, cobupanue, pacrio3HaBanue Bogopoaa. 6. [lpurotoBnenue pactBopa
C 3aJJaHHOW MAaCCOBOM JOJIEN pACTBOPEHHOI O BEIIECTBA.

Tema 3. OcHOBHbBIE KJIACCHI HEOPraHUYECKUX coequHeHuii (21 1)

OcCHOBHEIE CBCOCHUA 00 OKCHAAaX, UX KJ'IaCCI/I(i)I/IKaLII/II/I, Ha3BaHUAX, cBoiicTBax. CocoOsl
IMOJIy4YCHUS OKCUOB.

OcHoBaHwus1, UX KIaccupUKaIKs, HA3BaHU M CBOKMCTBa. B3auMoieiicTBHE ¢ KHCIIOTaMH,
KHCIIOTHBIMH OKCHJIAaMH U COJISIMH. Pa3iiokeHrne HepacTBOPUMBIX OCHOBaHMH. CriocoObl
MOJTYYEHUS] OCHOBAHUM.

Kucnotsl, ux knaccudukanus u Hazpanus. O01e XMMUYECKIe CBOMCTBA KHCIIOT.
B3aunMopeiicTBue KUCIOT ¢ MEeTaIaMH. DJIEKTPOXUMUYECKUM psiJl HATPSHKEHUN METaJLIOB.
B3anMopeiicTBHe KHUCIOT ¢ OKCHIaMHU METaJIOB. B3anmoielicTBE KUCIOT C OCHOBAHUSIMU.
Peaknus Heiitpanuzanuu. BzaumoneiictBue kuciaot ¢ consiMu. [Tosryyenne 0ecKuCcIOpoIHbIX U
KHCIIOPOACOIEPKAIIMX KUCIIOT.



Coun, ux knaccuukanus 1 cBoiictsa. Bzaumopeiictue cosell ¢ KucinoTami, Ieao4amu,
cosimMu. B3aumonelictBue coseil ¢ MeTaaaaMu, 0COOEHHOCTH 3TUX PEAKIIMM.

TI'enernueckue pAAbl METAJIa 1 HEMETAJLJIA. I'eneTuueckas CBA3b MCXKAY KiIacCaMn
HCOPraHN4YCCKUX BCIICCTB.

Jemoncrpaunu. Komtekuus «Oxcuasi». ['openne pocdopa, pacTBopeHre MpoayKTa FTOPEHUS B
BOJI€ U MCCIIEIOBAaHUE MOJyYEHHOI0 pacTBopa JakmycoM. Komnekuus «OcHOBaHUS.
Komnexnmsa «Kucmotel». BzanMoaeicTBre KHCIOT ¢ MeTaliaMu, okcugamu. Kosmekmus
«Commy». B3aumoneiicteue coneil ¢ menouamu. KauecTBeHHbIE peaklini Ha HEKOTOPbIE AaHUOHBI
Y KaTUOHBI.

JlaGopaTopHble onbIThI. 16. B3anmoaelictBue okcnia kanpuus ¢ Bogoil. 17. [lomytHeHue
M3BECTKOBOI BOBI MPH MPOMYCKAHNUU Yepe3 He€ yriekucyoro rasza. 18. Peakmus
Heiftpamuzanuu. 19. Ilonyuenue ruapokcuaa meau (II) u ero B3aumoneiictsue ¢

kucnotoi. 20. Paznoxenune runpokcuaa meau (1) mpu HarpeBanuu. 21. Bzaumopeiicteue
KUCIIOT ¢ MeTajulaMu. 22. B3aumopelictBue KUcIoT ¢ cosisiMu. 23. O3HaKOMJIEHUE C KOJUIEKIMeH
coneit. 24. B3aumoneiictBue cynbdara menu (11) ¢ xenezom. 25. Bzaumoneiictsue comnelt ¢
cosiMu. 26. 'eHeTnyeckas cBS3b Ha IPUMEPE COSNMHEHUN MEITH.

HpaKanecxaﬂ paﬁoTa. 7. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «OCHOBHBIE KJIACCHI
HCOPraHU4CCKUX COCIUHECHUI .

Tema 4. Ilepuoanyeckuii 3aK0H
U MepuoanyecKasi cucreMa xXuMudeckux 3jeMeHToB JI. M. MenaeseeBa (15 u)

EcTecTBeHHBIE ceMelicTBA XUMUYECKUX 3JIEMEHTOB: LIEJIOYHBIE U MIETOYHO3EMENIbHbIE METaJLIbI,
rajioreHbl, UHepTHhIE (0J1aropoHbIE) Tas3bl.

AmpoTepHOCTh. AM(DOTEpHBIE OKCUABI U TUAPOKCUABI. [[OHATHE «KOMIUIEKCHBIE COJIH.

Otkpeitue 1. . MenneneessiM [lepuonnueckoro 3akoHa u co3zganue um Ilepuogunueckoit
CUCTEMBI XUMUYECKUX DIIEMEHTOB.

XapakTepucTrKa 3J1eMeHTa-MeTajula U 3JIeMEHTa-HeMeTaslla 1Mo UX MOJOKEHHUIO B
[Tepuognueckoii cucreMe xumuueckux 3neMenToB J[. . Menneneesa.

JemoncTpamuu. Pazmuunsie popmel Tadmui [lepuonnyeckoit cuctembl. MoaenupoBaHue
noctpoenus Ilepuoauueckoit cucrtemsl.

JlaGopaTopHblii onbIT. 27. [Tomyyenne ampoTepHOr0 I'UAPOKCHAA U HCCIEIOBAHUE €ro
CBOMCTB.

Tema 5. OKUCAUTEIBHO-BOCCTAHOBHUTE/IbHbIE peakuuu (9 4)

Crenenp okucienusi. CpaBHEHHE CTENEHH OKUCIIEHUS U BajleHTHOCTH. [IpaBuna pacuéra
CTETEeHEN OKHUCIICHHSI TI0 XUMUYecKUM (popmynam. OmnpesienieHre CTeeHe OKUCTICHUS IS
AIIEMEHTOB, 00Pa3YIOIIMX BEIIECTBA Pa3HBIX KIIACCOB.

OKUCANTENBHO-BOCCTAHOBUTEINbHBIE peaKuu. OKUCIUTENTh U BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTaHOBJICHHE. PaccTaHoBKa KOA(DPHUIIEHTOB B OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIX
peaKIusIX METOIOM JIEKTPOHHOTr0 OajaHca.

JdemoncTpanusi. BzanMozeiicTBrue XJIOpHOU U CEpPOBOLOPOIHOM BOJIBI.

Conep:kanue Kypca xumum 9 kiacca



BBenenue.

O0masi XapakTepUCTHMKAa XHMHMYECKHX 3JIeMEHTOB M  XHMHMYECKHX peakuuii.
Ilepuoanvecknii 3akoH u Ilepuoauueckasi cucrema

xumn4ueckux 3aeMeHToB JI. U. Menneneea (10 4)

XapakTepucThKa 3JIEMEHTa IO €ro MoJIokKeHuto B Ilepuonnueckoil cHCTEME XUMHUYECKHUX
anemenTtoB JI. 1. MenneneeBa. CBoliCTBa OKCHIOB, KUCJIOT, OCHOBAHHUM U COJICH B CBETE TEOPUH
BIEKTPOIUTUYECKON TUCCOLMAIMNA U OKHCIICHUS -BOCCTAHOBJICHUSI.

[lonsiTe o mepexoAHbIX 3JeMeHTax. AMQOTEepHOCTh. [ eHeTHuYecKud psa MepexoqHOro
JJIEMEHTA.

ITepunonnuecknii 3akoH u Ilepruonnueckas cucrema xumnueckux anemeHToB JI. . Menzaeneesa.
XuMuueckass OpraHu3anys )KUBOU U HEKUBOW NMPUPOJbI. XUMUYECKUN COCTaB s/ipa, MAaHTUHU U
36MHOM KOpbl. XHMMHMYECKHE JJIEMEHTBl B KIJIETKAX JKUBBIX OpraHu3MoOB. Makpo- u
MHKPODJIEMEHTHI.

O060061enne cBeIeHNil 0 XUMUYEeCKHX peakuusax. Kimaccuduxanuss XMMUUECKUX PeaKIHi 1Mo
pa3IMYHBIM TpPH3HAKAM: «YHUCJIO M COCTaB pearupymiiux M 00pa3ylolmxcs BEIIECTBY,
«TEIJIOBOM  3(PdeKT», «HaNpaBICHUE», «U3MEHEHHE CTEIEeHEeW OKUCIEHUS DIIEMEHTOB,
00pa3yIoLIMX pearupyrore BEecTBay, «hasay, «MCrojib30BaHUE KaTaTH3aTOPay.

[ToHAaTHE O CKOPOCTH XUMHUUYECKOM peakuuu. PakTopbl, BIMSAIONIME HA CKOPOCTh XUMUYECKUX
peaknuii. Karanuzarops! u kataau3. IHTHOUTOPBI. AHTHOKCUAAHTHI.

JdemoHcTpanum.

Pazmuunbie dopmbl Tabmuner J[. M. MenaeneeBa. Mopenu atoMoB 3Je€MEHTOB 1—3-To
nepuooB. Mojenb CTpOeHHUs: 3eMHOro Imapa (IMomnepedHblid pa3pe3). 3aBUCUMOCTh CKOPOCTH
XUMUYECKON peakuuud OT MPUPOAbl PEarupyrouMx BeEMIECTB. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peakuuH OT KOHUEHTPAUHUH PEarupyrolux BEHIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peakluu OT MJOLAAN CONPUKOCHOBEHUS PEArupyrOUIMX BEIIECTB («KUIISIIHUMA
Clioi»). 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM peaKIMu OT TeMIepaTypbl pearupyroumx
BelecTB. ['OMOreHHBId M TeTepOreHHbIl  Katanu3bl. DepMEHTAaTUBHBIM  KaTaJus.
WNurubuposanue.

JlabopaTopHblie onbIThI. 1.ITonyueHne ruipokcua NUHKA U UCCIIEIOBAHUE €r0 CBOMCTB.
2.MonenupoBanue noctpoeHus Ilepuonuueckoil cuctembl XUMHUYecKHX 3yemeHToB [[. .
MenneneeBa. 3. 3aMelieHue xene3oM Meau B pactBope cyibdara meau (II). 4. 3aBucumocts
CKOPOCTHM XMMHMYECKOW pPEAKUMH OT TMPUPOABl pEarupyrolmux BEIIECTB Ha IpUMeEpe
B3aUMOJICUCTBHS KUCIOT C METaJNIaMU. 5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKUIUU OT
KOHLEHTPALMM pPEarupyronmx BEUIECTB Ha IpUMEpPEe B3aUMOJEWCTBUS LHMHKA C COJISIHOM
KUCJIOTOM pPAa3IMYHONW KOHLEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH XMMHYECKOW peakUuHu OT
IUJIOLIAAN CONPUKOCHOBEHHUS PEarupyrommx BemecTs. 7.MonenupoBaHue «KUISILEro Clos». 8.
3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEAKIMU OT TEeMIIEpaTypbl pearupyrolinX BEIIeCTB Ha
npumepe B3aumopeiictBus okcuaa menu (II) ¢ pactBopoMm cepHOM KHCIOTBI pa3IMdHOU
TEMIIEPATYPHI.

9. PaznoxeHue mepokcuaa BoAopoAa ¢ momolnplo okcuaa mapranmna (IV) um karamaszer. 10.
OOnapyxeHue KaTajga3bl B  HEKOTOPBIX MUIIEBBIX MpoAykTax. 11.MHrubupoBanue
B3aUMOJICUCTBHS KUCIIOT C METAJIIAMH YPOTPOITMHOM.

Tema 1. Meranabl (14 1)

[Tonoxenne meraiuioB B [lepuoguueckoit cucreme xumuaeckux anemeHToB . 1. Menneneesa.
Mertammyeckass KpucTaJUIMUECKasi peHIeTKa W MeTaJUIM4YecKas XuMH4YecKas cBsi3b. OOmmue
¢usnyeckue cpoiictBa MerajuioB. CIIaBbl, UX CBOWCTBA M 3HaUYE€HHWE. XMMHUYECKHE CBONCTBA
METaJUIOB KaK BOCCTAHOBUTENEH, @ TAKXKE B CBETE UX IOJIOKEHUS B JJIIEKTPOXUMHUYECKOM PSAY
HanpspkeHn MetaiuioB. Koppo3usi MeTamnoB U crmoco0bl 00pb0bI ¢ Hell. MeTalsl B MPUpPOJIE.
O61ue criocoObl X MOTYYSHHUS.

OO0urasi XapakTepuCTUKA IIEJOYHBIX MeTa/LIoB. MeTtamtel B pupojae. OO0Imme crnocoObl ux
nonydeHusi. Ctpoenue atomoB. lllemounbie MeTamiabl — MPOCThIE BellecTBa. BaxkHelmme



COCAMHEHHMS IIEJOYHBIX METAJIOB — OKCHIBI, TUIPOKCUIBI U COJH (XJIOPHABI, KapOOHATHI,
cyiabGaThl, HUTPAThl), WX CBOWCTBA M NPHUMEHEHHWE B HapoJHOM Xo3siicTBe. Kanuiinblie
yIoOpeHus.

OO0uasi XxapakTepucTHKA 3JIeMEHTOB IJ1aBHO# noArpynns! 11 rpynnel.

Crpoenue artomoB. lllenoyno3zemesnpbHble MeETaIbl — TPOCThIE BellecTBa. Bakuelume
COCMHEHHUS IIEJOYHO3EMEIbHbIX METAJUIOB — OKCHABI, THAPOKCUIbI U COJH (XJIOPHUABI,
KapOoOHaTBl, HUTPATHI, Cynbdarbl, ¢Gocdarbl), UX CBOHCTBA M NPUMEHEHHE B HAPOTHOM
XO35IUCTBE.

AJIIOMMHUIA.

Crpoenune aroma, (uznyecKkMe U XHUMHUYECKHE CBOWCTBa mIpocToro BemiecTBa. CoeanHEHUs
QIIOMUHUSL — OKCHJ M THIPOKCHJ, UX aM(OTEpHBIN XapakTep. BakHelmue comy aJOMUHUSL.
IIpumeHeHne anroOMUHNS U €0 COSAVHEHUM.

Kene3o.

Crpoenune atoma, (pu3MyecKMe M XHUMHUYECKHE CBOICTBAa MPOCTOro BellecTBa. | eHeTHueckue
panel Fe*? u Fe*®,

Baxueiimume cosu xene3a. 3HaueHUE Kejle3a U €ro COeIMHEHUH IJsl NpUpOJbl U HAPOIHOIO
XO035MCTBA.

JdemMoHcTpanum.

OOpa3upl 1IETOYHBIX U IIEI0YHO3EMENbHBIX MeTauioB. OOpasubl cniaBoB. BianmonelictBue
HATpUsl, JIMTUS M Kajlblus C BOAOM. B3aumozeiicTBUe HATpusi MU MarHusi € KHUCIOPOAOM.
B3aumoneiictBue metamioB ¢ HemeTtaiaamu. [lomyuenue ruapokcuaos xenesa (I1) u (III).
JlabopaTopHbie onbIThl. 12. B3aumoneiictBre pacTBOPOB KUCIOT U coJield ¢ MeTaiiamu. 13.
O3nakomiieHHE ¢ pygaMu xenes3a. 14. OkpalivBaHKe INIAMEHU COJISIMU IETOYHBIX METAIIIOB.

15. B3aumonelictBue kaublusi ¢ Bonou. 16.IlonydyeHune ruapokcuaa KajablUsi U UCCIEIOBAHUE
ero cpouctB. 17. IlomydyeHue ruapokcumia aalOMUHMS M HCCIENOBAaHUE €ro CBOWCTB. 18.
B3aumoneiictBue xkeneza ¢ consiHon kuciorou. 19.I11onyuenne runpoxcunos xemnesa (II) u (1)
Y U3yYEHHE UX CBOMCTB.

IIpakTukym 1. CBolicTBa METALJIOB W MX cOeAUHeHMH (2 1)

1. [lomy4yeHue u CBOMCTBA COEIMHEHHUI METAIIIOB.

2. PelieHne sKcrepuMEHTaNIbHBIX 3a7a4 Ha paclio3HaBaHUE U TOJyYE€HUE COCTMHEHUN METaJIOB
Y Ha OCYILECTBIICHUE LIEMOYKN XUMUUYECKUX NpeBpalieHuil. (Ilpu ogyxuacoeom naanuposeanuu
npPo6oOuUmCcsa moabKo npakmuyeckas paooma 2)

Tema 2. Hemeranabl (25 4)

OOmas xapakTepuCTHKa HEMeTaJlJIoB: mojokeHue B llepmonnyeckoil cucreMe XUMHYECKHX
anemenToB J[. 1. MenzeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTpULIaTeIbHOCTH (D0)
KaK Mepa «HeMeTauImyHocTHY, psaa 0. Kpucrammueckoe cTpO€HHE HEMETAIIIOB — MPOCTHIX
BemecTB. Asmnorponus. Puznueckue CBOMCTBa HeMeTawioB. OTHOCHUTENBHOCTb IOHSTHI
«METAJU» U «HEMETAILID).

Boaopona.

ITonoxenune Bogopoaa B Ilepuoguueckoi cucreme xuMmuieckux snemMeHToB /. . Menaeneesa.
Crpoenue aToma U MoJieKyibl. Du3nueckue 1 XMMUYECKUE CBOWCTBA BOJIOPO/A, €ro MOJyUEeHHE
Y IPUMEHEHHUE.

Bona.

Crpoenue monekynsl. Bogopognas xumuyeckas cBsizb. @U3HUYECKHE CBOMCTBA BOJIbI. AHOMAJIUU
CBOMCTB BOABL. I'mapoduibHble U ruapodoOHble BellecTBa. XHUMHUYECKHE CBOMCTBA BOJBI.
KpyroBopor Boasl B mpupone. Bomoounctka. Aospanus Boabl. beiToBble  (QUIBTPEI.
Munepanbhbie BoAbl. J{UCTHITMpOBaHHAs BO/IA, €€ MOJIyYeHUe U TPUMEHEHUE.

OO0uasi XapakTepuCcTHKA IraJIOTeHOB.

Crpoenue atomoB. [IpocTsie BeniecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, X CBOMCTBA.
Kpatkue cBenenus o xmope, 6pome, Gprope u rioae. [I[pumeHenne rajJoreHoB U UX COSAMHEHUH B
HapOJHOM XO35MCTBE.



Cepa.

Crpoenue atoma, ajuIoTpONMs, CBOWCTBA U MPpUMEHeHU e pomOuueckoil ceprl. Okcu bl cepbl (1V)
u (VI), ux nonydenue, ceoiictBa 1 npuMeHeHue. CepHasi KHCIIOTa U €€ COJIM, UX IPUMEHEHUE B
HapOJHOM X03siiicTBE. [IpOU3BOICTBO CEPHOI KU CIIOTHI.

A3or.

CrtpoeHue aroMa U MOJIEKYJIbl, CBOMCTBA IMPOCTOrO BelleCTBA. AMMHAK, CTPOEHUE, CBOMCTBA,
nosnydeHue u npumenenue. Coiau aMMoHMs, UX cBoiicTBa M nmpumeHenue. Okcunpl azota (I1I) u
(V).

A30THas KUCJIO0Ta, €e CBOMCTBA U MpUMeHeHue. HUTpaTel 1 HUTPUTSHI, TpolieMa UX Colep KaHUs
B CEJIbCKOXO35IIICTBEHHON MPOAYKINU. A30THBIE YIOOPEHHUS.

Dochop.

CtpoeHne aToma, ajJIOTPONUs, CBOMCTBa Oenoro m kpacHoro ¢ocdopa, MX HpPUMEHEHHE.
OcHoBHble coenuHeHus: okcun ¢ocpopa (V) u  oprodochopHas xkuciaora, (ocdarsl.
dochopHbie y1oOpeHusl.

Yraepoa.

Crtpoenue aroma, aJuIOTPOMHs, cBOMCTBA Moaudukanuit, npumeHenue. Okcunasl yraepoaa (1) u
(IV), ux cBoiictBa u npumeHenne. KapOoHaTel: KaablUT, COJA, MMOTAII, UX 3HAYEHUE B IPUPOJIEC
Y ’KU3HU YeJIOBeKa. YTIeBOAOPObl. AJIKaHbI U aJIKEHbI. MeTaH U 3TaH: CTPOEHUE MOJIEKY L.
I'openue mertana u 3taHa. [lerunpuposanue 3Tana. [I[pumenenne staHa. XMMH4YECKOE CTPOEHUE
MOJIEKYJIbI 3TUJIEHA. [[BOliHAs cBsA3b. B3auMmonencTBue 3TuiieHa ¢ BOnou. Peakiuu
noJuMepu3aluu 3tuseHa. [lonustunen u ero 3HaueHue. AJIKMHBI U aJIKaJUeHbl. XUMHYECKOE
CTPOCHME MOJIEKYJIbI alleTuiieHa. TpoiiHas cBsa3b. BzauMoznencTeue aneruiieHa ¢ BOIOM.
XUMHUYECKOE CTPOEHHE MOJIEKYJIbl OyTaaueHa. Peakius nmoaumepusaium, Kayqaykd U uxX
npumeHenue. Kucnoponconepxkamue oprannueckue coequnenus. Cruprel. [lonstue o
IIpeIeJIbHBIX OJHOATOMHBIX CIIUPTax HA IpUMeEpax METAHOJA U 3TaHoJa. TpEXaTOMHBINA CIIUPT
rimiepud. KapOonosie kucinotel. OJHOOCHOBHEIE Mpe/ielIbHbIe KApOOHOBBIE KUCIOTHI HA
IIpUMEPE YKCYCHOM KUCIIOThI. E€ CBOICTBA U IPUMEHEHHE.

Kpemunii.

CrpoeHue atoMa, KpUCTAJUIMUYECKUA KPEMHUM, €ro CBOWCTBAa U NMpuUMeHeHue. OKCuJ KpeMHUS
(IV), ero npupoaubie pasHOBUAHOCTU. CHIMKATHI. 3HaUYEHUE COCIUHEHUN KPEMHUS B KUBOW U
HexUBOH npupoae. [TonsaTHe 0 CHIMKaTHOW MPOMBIILITIEHHOCTH.

JdemoncTpanum.

OOpa3mpl TamoreHOoB — TMPOCTHIX BEIIECTB. B3anMmojeicTBHe Tallor€HOB € HATpUEM, C
alMOMMHMEM. BeITecHeHne XjopoM Opoma WM MoJa U3 pacTBOPOB MX coiiel. B3anMonelictBue
cepbl ¢ MeTaJlJIaMU, BOJOPOAOM M KUCIOPOAOoM. B3anmoelicTBrie KOHLIEH TPUPOBAHHONW a30THOU
KUCIOTBl ¢ Menpto. [lornomnienue yriem pacTBOPEHHBIX BEIIECTB WJIM Ta3oB. BoccraHoBieHue
Menu u3 ee okcuaa yriem. O6pasisl IpUPOIHBIX COSTUHEHHH XJI0pa, cepbl, hocdopa, yriepoaa,
kpemHHs. OOpa3ibl BaXKHENIIUX JUJIsT HAPOJHOT O X03siiicTBa Cylb(aToB, HUTPATOB, KAPOOHATOB,
(docdaron. OOpa3ipl cTeKIIa, KEPAMUKH, [IEMEHTA.

JlabGopaTopHblie ONbITHI.

20. [Tonyuyenue u pacrozHaBanue Bogopoja. 21.McciaenoBanue noBepXHOCTH HATSKEHUSI BOJIbI.
22.PacTBOopeHuEe nepMaHraHaTa Kajausi WIA MEIHOro Kymopoca B Boge. 23. I'mapatanus
ob0e3BokeHHOro  cyiabara Mmemu  (II).  24.M3roTtoBjieHHME  THIICOBOIO  OTIIEYaTKa.
25.03HakoMJIeHHE € KOJuIeKiued ObIToBbIX (uiabTpoB. 26. O3HaKOMJIEHHME C COCTaBOM
MHUHepaiabHOH BoAbl. 27. KauecTBeHHas peakuuss Ha TrajoreHua-uoHbl. 28. Ilomydyenue u
pacnio3HaBaHue kucinopoaa. 29. I'openuwe cepsl Ha Bo3ayxe u B kuciopoge. 30.CoiicTBa
pa3baBieHHON cepHOW kucnoThl. 31. M3ydenue cBoiictB ammmuaka. 32. Pacro3HaBaHue colei
ammonus. 33. CgoiictBa pasz0aBieHHOM a30THOM KucioTel. 34. B3aumopeiictBue
KOHIICHTPHPOBAHHON a30THON KHUCIOTHI ¢ Menbio. 35.Iopenue ¢ochopa Ha BO3AyxXe W B
kucnopoae. 36.PacnosnaBanue ¢ocdaros. 37. 'openne yris B kucimopoze. 38. Ilomyuenue
YrOJIbHOM KHUCIIOTHI M U3y4eHue ee cBoicTB. 39. Ilepexon kapOoOHATOB B THAPOKAPOOHATHI.



40. Pasznoxxenue ruapokapoonara Hatpus. 41.ITonyueHne KpeMHUEBON KUCIOTHI M U3y4YeHUE e&
CBOICTB.

pakTukym 2. CBoiicTBa coequHEeHUIT HeMeTAJLI0B (3 1)

1. PemmeHue sxcniepuMeHTaIbHBIX 3a/1a4 10 Teme «lloarpymnma raioreHoBy.

2. Pemenue skcrepuMeHTanbHBIX 33124 1o Teme«lloarpyrmma kuciopoaay.

3. Ilonyuyenue, coOupaHue M paclo3HaBaHHE Ta30B (Ha NpUMepe KHCIOpOoAa, aMMHUaka,
YTJIEKUCIIOro Tasa).

Tema 3. O0001eHMe 3HAHUIT 10 XUMHHM 32 KYPC OCHOBHOM LIKOJIBI.

IMoaroroBka k rocynapcreeHHoi urorosoii arrecrauuu (F'MA) (10 v)

[Tepuognueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux 3iemeHToB /. . Menaeneesa.
@U3NYECKU CMBICA TOPSJKOBOIO HOMEpPA DJJIEMEHTa, HOMEpPOB IepuoJa M TPYIIIIbL
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN B MEpPHOJaxX U rpymnmax B
CBETE IPEJICTABICHUM O CTPOEHUU aTOMOB 3JIEM EHTOB.

3Ha4YeHHE MEPUOJNYECKOr0 3aKOHA. BHAbl XMMHYECKMX CBSI3€M M THUIBI KPUCTAJUIMYECKHUX
pemerok. B3aumocBa3b cTpoeHus u cBoiicTB BemecTB. Knaccudukanus XMMHUUECKUX peaKIUii
10 pa3JIMYHBIM MpPU3HAKaM (YMCIIO U COCTAB PEAruPYIOMINX U 00pa3yIOIIUXCsl BEIECTB; HATUINE
rpaHuibl  pasgena  ¢a3; TemioBo A(deKkT; M3MEHEeHHEe CTENneHed OKUCIEHUS aTOMOB;
UCIOJIb30BaHUE KaTalau3aTopa; HampaBieHue mpoTekaHus). CKOpOCTh XUMUYECKHX PEaKIHi U
¢bakropel, Biaustonme Ha Hee. OOpPaTUMOCTh XUMHUYECKHX pEAKIHMH M CHOCOOBI CMEIIEHUS
XUMHUYECKOTO PABHOBECHS.

[IpocTeie M cnoxkHbIE BemiecTBa. MeTalibl U HEMETaulbl. ['€@HeTH4YecKue psAabl MeTajuia,
HEMeTaJula © TepexoaHoro wmeramia. OKCHUAbl W THAPOKCUIL (OCHOBAaHMS, KHUCIOTHI,
amdoTepHbIe THAPOKCUIHI), conu. MIX cocTaB, KinaccupuKamus U 00Ie XUMHIECKUE CBOMCTBA B
CBETE TEOPUHU FJIEKTPOJUTUYECKON TUCCOLUALIUU.

TeMaTu4eckoe IJIAHUPOBAHUE

KosnuecrBo yacos
Tema
10 IJIaHy no gakry

Tema 1. [lepBoHauanbHbIE XUMUYECKHUE TOHSATHS. 32
Crtpoenue atoMa. XuMuyeckasi CBs3b
Tema 2. Baxkneimme npeacTaBUTEIM HEOPraHMIeCKUX 25
BenecTB. KonnuecTBeHHbIE OTHOLLIEHUS B XUMUHU
Tema 3. OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCAUHEHUI 21
Tema 4. [lepronnueckuii 3aK0H ¥ EPUOAUYECKAsi CUCTEMA 13
xumu4deckux 3neMmerToB . 1. Menaeneepa
Tema 5. OkuCIUTEIHLHO-BOCCTAHOBUTEILHBIC PEAKITUN 9
Iloemopenue 2

Wroro 3a rox: 102

HpaKTI/I‘leCKaH acCThb IporpaMmal




®opma padoThI

Tema

KoHTpoJbHbIe
padoThbI

IIpakTnyeckue
padoThI

JlabopatopHble
ONBITHI

mo

IJIAHY

no
dakry

mo mnmo

dakry

1o no gaxry

IUIAHY IJIAHY

Tema 1. [lepBoHavasbHbIE
XUMHUYECKUE TTOHSTHS.

Crtpoenne atoma. XuMuyeckas
CBSI3b

10

Tema 2. Baxkueimme
MPEICTABUTENIN HEOPraHUUECKUX
BemecTB. KonmnaecTBeHHbBIE
OTHOIIEHHS B XUMHU

Tema 3. OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTUHEHUIN

11

Tema 4. Ileppoandeckuii 3aK0OH U
MepuoauYecKas CucTeMa
XUMHYeCKuX 3yemenToB /. H.
MenaeneeBa

Tema 5. OKUCIUTENBHO-
BOCCTAaHOBUTEIBHBIE PEAKIINH

Htorozaron

27

9 kaacc

Beenenne. OOmias xapakTepuCTUKA
XUMHUUYECKUX IJIEMEHTOB U XUMHYECKHUX
peakuuii. llepuonuyeckuii 3aK0H U
Ilepuoanueckas cucrema

xumudeckux 3nemeraToB . . Menneneepa

10

MeTtansl

14

[Tpaktukym 1. CpoiicTBa MeTaioB
COCIMHEHHUU

n HuX

Hemeramsl

32

[Ipaktukym 2. CBoiicTBa  COECIMHEHUH

HCMCTAJIJIOB

Tema 3. OG6oOuieHue 3HAHUN MO XUMHUHU 3a
KypC OCHOBHOH HIKOJIBI.

ITonrotoBka K TIOCYJapCTBEHHOHM HWTOrOBOM
arrecranuu (I'NMA)

HUTOTI'O - 664




