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IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «XUMMWS»

JIMUHOCTHBIMH pe3yJbTaTaMM ABJAIOTCA CICAYIONINC YMCHUSA

Oco3HaBaTth CAWHCTBO MW MNCJIOCTHOCTH OKpYXKaromero Mupa, BO3MOKHOCTH C€ro
IMO3HABA€MOCTH U OOBICHHUMOCTH Ha OCHOBE JOCTHXKCHUM HAayKH.

ITocTennenno BBICTpanBaThb coOCTBEHHOE HEJIOCTHOC MHUPOBO33PCHUC. OCO3HABATDH
HOTpC6HOCTB H TOTOBHOCTh K CaMOO6pa30BaHI/IIO, B TOM 4YHCJIC MW B paMKax
CaMOCTOSITECIbHON ACSATEIILHOCTH BHE IIKOJIbI; OICHUBATDh JKU3HCHHBLIC CUTyalluH

C TOYKHU 3pCHUA 0e30IacHOTr0 06pa3a JKU3HHU U COXpaHCHUSA 3J0POBbs; OLICHUBATD
YKOJIOTMYECKUU PHUCK B3aMMOOTHOIIICHUM YeJIOBEKa U IMPpUPOABLI.
q)OpMI/IpOBaTB 9KOJIOTNYCCKOC MBIINIJIICHUC: YMCHUC OLICHUBATH CBOIO NACATCIBHOCTD U

NOCTYIKH JIPYTUX JIIOJEN C TOYKU 3PEHUS COXPAaHEHMs OKpY)KaloUlel cpelibl - rapaHTa
’KU3HU U OJIaronoiyuus JoJed Ha 3emiie.

VY4uTbCSI HCTIOIB30BATh CBOU B3TJISAIbI HA MUP JUIsl OOBSICHEHUSI PA3IMYHBIX CUTYaAIIUMH,
pElIeHHs] BO3HUKAIOMINX MPOOJIEM U U3BJICUEHUS KUZHEHHBIX YPOKOB.

Oco3HaBaTh CBOM HHTEPECHl, HAXOAWTh M H3y4aThb B Yy4YE€OHUKAX MO pPa3HBIM
npeaMeTaM Matepuall (M3 MakCMMyMa), UMEOIINM OTHOIIEHWE K CBOUM MHTEPECAM.
Hcnonb3oBaTh CBOM HHTEPECHI MJisi BBHIOOpAa WHIMBUIYaTbHON 00pa3oBaTelbHON

TPACKTOPUH, TOTCHIMAIBbHONW  Oyaymied mnpopeccuu M COOTBETCTBYIOIIETO
poguILHOTO 00pa30BaHUS.

[IproOpeTaTh ONBIT YYacTHs B JeaxX, IPUHOCAIIUX MOTb3Y JIOISIM.

Yuuthcsi ~ caMOCTOSITENIBHO ~ BBIOMpATh ~ CTWIb  TOBEACHUS,  MPUBBIUKH,
obecrieunBaromue Oe30MacHbBId 00pa3 >KM3HM M COXPAHCHHE 3JI0POBbSI — CBOETO, a
TaKKe OJIM3KUX JIIOICH U OKPYKAIOIIHX.

Y4uThCs CaMOCTOATENBHO TPOTUBOCTOSNTH CHUTYalMsIM, TPOBOIUPYIOMIMM Ha
MOCTYIIKH, KOTOPBIE YTPOKAIOT 0€30MaCHOCTH U 3[I0POBBIO.

BriOupath TOCTYIKHM, HalleJIeHHbIE HAa COXpaHEHHWE M OEpeXHOEe OTHOUIEHUE K
pUpoae, OCOOCHHO >KMBOHM, M30eras MPOTHUBOIOJIOKHBIX TOCTYINKOB, TOCTEIICHHO
y4ach M OCBavBasi CTPATETHIO PAIIMOHAILHOTO MPUPOIOTIOTH30BAHMS.

Yuutbcs yOexIaTh APYrUx JIOJEH B HEOOXOAUMOCTH OBJIAJICHHS CTpaTeruei
PaIMOHAILHOTO MTPUPOIOTIOIB30BAHMUS.

Hcnonb30BaTh SKOJOTUYECKOE MBIIIUICHUE /I BBIOOpA CTpaTEeruyl COOCTBEHHOTO
MOBEACHUS B KAUYECTBE OJHON M3 IIEHHOCTHBIX YCTAHOBOK.

CpenctBoM pa3BUTHUSL JIMYHOCTHBIX PE3YyJIBTATOB CIYXKAaT Y4YEOHBIM MaTepuan u
MPOAYKTUBHbBIE 3aJlaHusl YUeOHUKA, HAIleJICHHblE HA 6-10 JUHUIO Pa3BUTUS — YMEHUE
OLICHUBATh I[IOBEJICHHE 4YEJIOBEKA C TOYKH 3PEHUS XMMHUYECKON Oe30MacHOCTH IO
OTHOIIIEHUIO K YEJIOBEKY U MPUPO/IE.



MeTanpeaMeTHbIMH SBISETCS  (OPMHUPOBAHUE YHUBEPCATBHBIX y4eOHBIX
nevicteuit (YVY ).

Perviastusunie YYJI:

CamMocTosTeIbHO OOHApYyKMBaThb W (POPMYyJIHUpPOBATH MpPOOJEMY B KIACCHOH U
MHIUBUIYAJIbHON y4eOHOU IEATETbHOCTH.

BoiaBurarts BEpCUU pelieHuss  MpoOJIEMbI, OCO3HABATh KOHEYHBIM
pe3yibTaT, BBIOMpATh W3 TNPEMIOKEHHBIX W HCKaTh CaMOCTOSITEIbHO CpPEACTBa
JOCTHKEHUS LIEIIH.

CocrtaBiaTh (MHAWBUIYAJbHO WM B TIpyNNe) IUIAH pEIICHUs MpoOieMbl

(BBIMIOJIHEHUS TIPOCKTA).

[TonOupaTh K Kax10# mpodiieMe (3a1aue) aIeKBaTHYIO €l TEOPETUUECKYIO MOJIENb.

PaGoTtass 1o TOpenso’KEeHHOMY M CaMOCTOSITEIbBHO COCTaBJICHHOMY  IUIaHY,
UCIIOJI30BaTh HAapsy C OCHOBHBIMU U JIOMOJHHUTENIbHBIE CpEACTBa (CIpaBOYHas
JTUTEpaTypa, CI0KHBIC MPUOOPHI, KOMIIBIOTED).

[ImanupoBaTh CBOIO MHIMBHUAYATBHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaGoTarh 1Mo camMOCTOSATENbHO COCTABIICHHOMY IUIaHy, CBEPSISICh C HUM M IIEJIBIO
NESATeIbHOCTH, WCIpPaBIISs OIIMOKH, WCIOIb3YysSd CaMOCTOATEIBHO TIOJ00paHHBIC
cpeacta (B ToM uuciie u THTEepHET).

CBOOOHO TMOJIL30BATHCS BBHIPAOOTAHHBIMU KPUTEPUSIMU OIEHKH M CaMOOILICHKH,
UCXOJS U3 LETU U UMEIOIIUXCS KPUTEPUEB, pa3inyasi pe3yJibTaT U COCOObI IeHCTBUM.

B xozxe npeacTaBieHus MPOEKTa 1aBaTh OLEHKY €0 pe3yJibTaTaM.

CamocCTOATENbHO OCO3HaBaTh MPHYMHBI CBOETO yCI€Xa WM HEycClleXa U HAaXOAUTh
CIOoCcOOBI BBIXOJIA U3 CUTYaIlMU HEycreXxa.

YMeTh OIICHUTH CTENEHb YCIENTHOCTH CBOEH HMHAMBHUAYATbHOW 00pa30BaTENbHOU

NEeATEIbHOCTH.

JlaBaTh OLIEHKY CBOMM JMYHOCTHBIM KauyeCTBaM M YepTaM XapakTepa («KAKOB 51»),
ONpENENATh HAIMpPABICHUS CBOETO PAa3BUTHUS (KKAKUM $I XOUy CTaTh», «UTO MHE s
3TOT0 HAJO0 CACIATHY).

CpenctBoM (GopMHPOBAHUS PETYIATUBHBIX Y Y [ Cy’KaT TeXHOJIOTHS MPOOIEMHOTO
quajora Ha JTalne U3Yy4YeHUs HOBOTO MaTepuajga W TEXHOJOTHS OLEHUBAHUSA
o0pa3oBaTeIbHBIX JOCTHKEHUHN (YUCOHBIX yCIIEXOB).

IHozHaBareanHbie YYJI:

AHanM3upoBaTh, CPAaBHUBATH, KIIACCH(PUIIUPOBATH M 0000IIATh TIOHITHS

- JlaBaTh OMpeACCHUE MOHATUSIM Ha OCHOBE M3YyYEHHOI'O Ha Pa3IMYHBIX MpeaMeTax
y4eOHOro Matepuaa;

- OCYIIECTBIIATH JIOTHYECKYIO OTNEPAIMI0 YCTAHOBICHUS POJA0-BUIOBBIX OTHOIIICHHUH;

- 0000maTh TMOHATHUS — OCYIIECTBISATH JIOTUUECKYIO OIEepalyi Iepexoga oOT
MOHSITHS C MEHBIIIUM 00BEMOM K MOHSITHIO C OOJIBIIIMM 00BEMOM.



CTpouTh JIOTMYECKOE paCCyKJI€HUE, BKIIOYAIOIIEE YCTAHOBJIEHUE MPUYUHHO-

CJIIECTBEHHBIX CBS3€EH.

Co3naBath MOJENM C BBIIEJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,
peoOpa3oBbIBaTh MOJEIHM C LEIbIO BBIABICHHUS OOLIMX 3aKOHOB, OIPEAEIISIOMINX
JTAHHYIO MPEIMETHYIO 00J1aCTh.

[IpencraBnars MHPOpPMALIKMIO B BUJE KOHCIIEKTOB, Ta0JIUII, CXeM, rpauKOB.

[IpeobpazoBbiBaTh UHGOPMAIIMIO U3 OJHOTO BUIA B JAPYroM U BBHIOMpaATh yIOOHYIO
st cedbs  dopmy duxkcanuum W npeactaBieHus uHpopmauuu. [lpenctaBasTh
MH(OPMAIMIO B ONTUMAIBHON (pOopME B 3aBUCUMOCTH OT ajpecara.

[lonumasi MO3ULMIO JAPYTrOro, pa3iuyarb B €ro peud: MHEHHE (TOYKY 3pEeHus),
JI0Ka3aTeIbCTBO (apryMeHThl), (aKThl; TUIIOTE3bl, AKCHOMBI, Teopuu. [ 3TOro
CaMOCTOSTEIIbHO MCIIOJIb30BaTh pa3InyHbIe BUbI YTEHUS (M3ydaroliee, TPOCMOTPOBOE,
03HAKOMUTEIBHOE, TIOMCKOBOE), IPUEMBI CJIYIIAHMS.

CamoMy co3aBaTh HMCTOYHMKM HH(OpMalMW pa3sHOro TUMA M Uil  pa3HbIX
ayIuToOpuid, co001aTh WH(DOPMAIMOHHYIO TUTHEHY M TMpaBwia HWHOOPMAIMOHHOU
0€30MacHOCTH.

YMeTh HCIOoNb30BaTh KOMITBIOTEPHBbIE M KOMMYHHKAIIMOHHBIE TEXHOJIOTHMH Kak
UHCTPYMEHT [JIsl JOCTHXKEHHUS CBOMX LieJied. YMeTh BbIOMpATh aJeKBaTHHIE 3a/aue
MHCTPYMEHTaJIbHBIE MPOrpaMMHOANIAPATHBIE CPEACTBA U CEPBUCHI.

CpenctBoMm (opmupoBanus Mo3HaBaTeNbHbIX Y'Y ]l ciayxkaT y4eOHbI MaTepuan u
NPOJYKTUBHBIE 3a/]aHUsl yueOHUKA, HalleJIeHHbIe Ha 1—4-i TUHUY pa3BUTHUSA:

OCO3HaHUE POJIM BellecTB (1-51 TUHUS pa3BUTHS);
PaccMOTpEHNE XUMUYECKUX MPOIIECCOB (2-5 TUHUS PA3BUTHUSA);
UCITOJIb30BAHUE XUMUYECKUX 3HAHUU B OBITY (3-51 JIMHUS Pa3BUTHSA);

00BSICHEHHE MHPA C TOYKU 3PCHUS XUMUU (4-51 TUHUS Pa3BUTHS);
OBJIQJICHHE OCHOBAMH METOJIOB €CTECTBO3HAHUS (6-51 TUHUS Pa3BUTHS ).

KommyaukatuBubnie Y'Y /1:

CaMOCTOSTEIbHO OPraHN30BhIBATh YUEOHOE B3aUMOJICHCTBHE B TPYIIE (OMpEeaeIsiTh
oO1ue 1eNu, pacpenensaTh PO, T0rOBapUBATHCS IPYT C APYTOM U T.1.).

OrcranBasi CBOIO TOYKY 3pEHHS, IPHUBOJWTH AaApPTYMEHTHI,
MoATBEPK1as UX (haKTaMHU.
B nuckyccum ymMeTh BBIIBUHYTH KOHTPapTYMEHTHI, Tiepedpa3supoBaTh CBOIO MBICITH

(B1asieHue MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

YuuThbCs KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MpPH3HABATh
OIMMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTHUPOBATH €TO.

[loHnMas MO3ULIMIO JIPYroro, paszivyaTb B €ro pedyd: MHEHHE (TOYKY 3pEHus),
JI0Ka3aTeNbCTBO (ApTyMEHTHI), (DaKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH.
YMeTh B3TJISIHYTh Ha CUTYAIMIO C MHOM MO3UIMU U JOTOBAPUBATHCS C JIFOJbMU MHBIX
MTO3ULIUN.



CpenctBom  ¢dopMupoBaHusST KOMMYHUKATUBHBIX YVY]J[ ciykaT TeXHOJOTHUS
npoOsieMHOro auanora (moOyxAaroluidi U MOJBOJAIIMM Juajor) u padboTra B MaybIX
rpynnax, TaKKe HCIOJb30BAHUE HA YPOKAX 3JIEMEHTOB TE€XHOJOTHMU MPOAYKTHBHOTO
YTEHHSI.

IlpeaMeTHBIMH  pe3yJbTATAMH M3YyUYCHUS TpeaMeTa «XUMHS»  SBISIIOTCS
CIIEAYIOIINE YMEHUS:
8- KiIacce
1-s1 TuHUA pa3BUTUS — OCO3ZHAHUE POJIU BEIIECTB:
- OTPENIETIATh POJIb PA3TUYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;
- OOBSICHSITH POJIb BEIIECTB B X KPYT'OBOPOTE.
2-51 TUHUSI Pa3BUTHS — PACCMOTPEHUE XUMHYECKUX MTPOIIECCOB:
- MPUBOAUTH IPUMEPHI XUMUYECKUX MTPOIIECCOB B MPUPO/IE;
- HAXOJIUTh YEPThI, CBUACTEILCTBYIONINE 00 OOIIMX MPU3HAKAX XUMUUYECKUX
IIPOIIECCOB U UX PA3THUUHSIX.
3-s1 IUHUS PA3BUTHS — UCTIOJIH30BAHNE XUMUYECKUX 3HAHUN B OBITY:
— 00BACHATEL 3HAUECHHE BEIIECTB B )KU3HU U XO35MCTBE YEIOBEKA.
4-s1 TUHUS Pa3BUTHUS — OOBSICHSATD MHUP C TOYKU 3PCHUST XUMUU:
— IEPEUHCIISATh OTJIMYUTEIbHbIE CBOMCTBA XMMUYECKUX BEIIECTB;
— pa3au4aTh OCHOBHBIC XUMHUYECKUE MPOIECCHI;
- OTIPENICNIATh OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX BEIECTB;
- MOHUMATh CMBICIT XUMHUYECKUX TEPMHUHOB.
5-s1 IUHMS PA3BUTHS — OBJIAJICHE OCHOBAMU METOJIOB IMO3HAHUS, XapaKTePHBIX JIJIs
€CTEeCTBEHHBIX HaYK:
- XapaKTEepU30BaTh METOJbl XUMHYECKONW Hayku (HaOJIOJeHUEe, CpaBHCHUE,
AKCTICPUMEHT, U3MEPEHHUE) U UX POJIh B TIO3HAHUU TIPUPO/IBI;
- IPOBOJIUTh XHUMHUYECKHE OTBITHI W OSKCIIEPUMEHTBI U OOBACHATH HUX
pPEe3yIbTaTHI.
6-s1 NMUHUS pa3BUTUS — yMEHHE OIICHUBAThH IOBEJACHUE YEJIOBEKA C TOYKU 3PEHUS
XUMHUYECKOU 0€30MacHOCTH M0 OTHOIIEHUIO K YEJIOBEKY M IPUPOJIC:
- WCITOJIB30BaTh 3HAHUS XUMHH IPU COOJIFOJCHUU TIPABUI HMCIOJIb30BaAHUS
OBITOBBIX XHMHUYECKHX MPEIapaToB;
— pa3yinyaTh OMAcHbIC U OE30IMacHbIE BEIIECTBRA.

9-ii kiace
1-s TuHUA pa3BUTHUS — OCO3ZHAHUE POJIU BEILIECTB:
—  OOBACHITH (PYHKITUU BEIIECTB B CBA3U C UX CTPOCHHEM.
2-51 TMHUS Pa3BUTHSA — PACCMOTPEHUE XUMHYECKHUX MPOIIECCOB:
—  XapakTepu30BaTh XUMHUYECKUE PEAKIUU;
—  OOBSACHSTH pa3IU4HbIE CIOCOOBI KJIACCU(PUKAIIMU XUMUYECKUX PEAKIIUH.
—  NPUBOJUTH NPUMEPHI PA3HBIX TUIIOB XUMHUYECKUX PEAKIIH.



3-s TUHUS PA3BUTHS — UCTIOJIB30BAHNE XUMUYECKUX 3HAHUH B OBITY:

—  HCHOJIb30BaTh 3HAHMS IO XWMHH ISl ONTHMAJIbHOM OpraHu3aIiuu 00phObI
¢ UH(EKIIMOHHBIMU 3a00JI€BAHUSIMU, BPEIUTEISIMU JOMAIITHETO U MPUYCaTeOHOTO
XO3SCTBA;

—  TNOJB30BaThCSA 3HAHUSMM 110 XUMHH IIPU MCIIOJIB30BAHMH CPEICTB OBITOBOM
XUMUH.

4-s1 TUHUS Pa3BUTUS — OOBSCHITH MHUP C TOUKH 3PCHHSI XUMHUH
—  HaXoAuTh B MpUpoje oOIIHe CBOMCTBA BEIIECTB U OOBSICHSTH UX;
—  XapakTepu3oBaTh OCHOBHBIC YPOBHU OPraHHU3alUA XUMHUYECKUX BEIECTB.
5-s1 INHUS PA3BUTHS — OBJIAJICHUE OCHOBAMU METOJIOB MMO3HAHUS, XapaKTEPHBIX JIJIs
€CTEeCTBEHHBIX HAYK:
—  TOHHUMATh POJIb XUMUUYECKHUX MPOIIECCOB, MPOTEKAIOIINX B MPUPOJIE;
—~  YMETh MPOBOAUTH MPOCTEHIIINE XUMHUECKHE SKCIICPHUMCHTBHI.
6-s1 NUHUS pa3BUTHS — yMEHHE OIICHUBAThH IMOBEJACHUE YEJIOBEKA C TOYKU 3PEHUS
XUMUYECKOU 0€30MacHOCTH MO OTHOIIEHUIO K YEJIOBEKY U MIPUPOJIE:

—  XapakTepu3oBaTh  JKOJIOTUYCCKHE poOJIeMBl, CTOSIIHAE nepe;s
YeJIOBEUECTBOM;

—  HaXOAUTh MPOTUBOPEUHS MEKIY JCATEILHOCTHIO UeIOBEKa U MPUPOJION U
npeJiarath CrocoObl YCTPAHESHUSI ATHX MPOTUBOPEYHI;

—  OOBSACHATHL W JO0Ka3bIBaTh HEOOXOAUMOCTb OEPEKHOTO OTHOIICHUS K
IPUPO/IE;

—  TPUMEHATHh XHWMHYECKHE 3HAHHMS JUIsI OpraHu3alvi W TUIAHWPOBaHUS
COOCTBEHHOTO 37J0POBOT0 00pa3a >KU3HU M JIEITEIIBHOCTU, OJIaromoydusi CBOei
CEMbU U OJIArONPUATHOMN CpeJibl OOMTaHUS YeJIOBEUECTRA.

B pe3yJsbTaTe H3y4eHUusi XMMHH BbIIYCKHUK HAYYUTCH:

—  OOBSICHATH CYTh XUMUYECKUX MPOIECCOB;

— Ha3biBaTh NpU3HAKK U YCIOBUSA NPOTEKAHUS XUMHUECKUX PEaKIIHii;

— yCTaHaBIMBaTh NPHUHAMJICKHOCTh XMMHUYECKON PEAKUMU K ONPEAEIEHHOMY THUILY IO
OJTHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) 10 YUCITYy B COCTaBY

— HCXOJIHBIX BEIIECTB W MPOAYKTOB peakuuu (peakiuu COEOUHEHUS, pPa3JI0KECHHUS,
3aMelIeHuss U 0O0MeHa); 2) MO BBIACICHUIO WM TOIJIOMICHUIO TEIUIOTH (PeaKIuu
AK30TEPMHUYECKHE U HHIAOTEPMHUYECKHE); 3) MO H3MEHEHHIO CTENEHEW OKHCICHUS
XUMUYECKUX JJIEMEHTOB (pEeaklHMH OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE); 4) 10
oOpaTUMOCTH TIporiecca (peakiuu 00paTuMble U HEOOPATUMBIE);
COCTaBJISITh YPABHEHHUSI AJIEKTPOIUTHYECKON TUCCOLUUALIMN KUCIIOT, IIEI0YEH, COJIEH;
TMIOJTHBIE ¥ COKpAIEHHBIC HOHHBIC YPAaBHEHHUSI PEaKIii 0OMEHa; ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN;

— TPOTHO3MPOBATH MPOAYKTHl XUMHUYECKUX PEAKITHI TI0 opMyJiaM/Ha3BaHUSIM UCXOTHBIX
BEILIECTB; OMNPEAENIATh HUCXOJHbIC BellecTBa MO (opMyiam/Ha3BaHUSIM MPOAYKTOB
peakiuu;



COCTaBJIATh  YPaBHEHUS  pEaKUud,  COOTBETCTBYIOIIMX  IOCJIEIOBATEIBHOCTH
(«uemnoukey) NpeBpalieHUil HEOPTraHUUYECKUX BEIECTB Pa3IMYHbIX KJIACCOB;

BBISIBIIITh B ITPOLIECCE DKCIEPUMEHTA MPU3HAKHU, CBUACTEIBCTBYIOIIME O NMPOTEKAHUH
XUMHUYECKOU PEaKIUH;

[IPUTOTOBIIATH PACTBOPHI C ONIPEAEIEHHON MacCOBOU J0JIEN pACTBOPEHHOIO BEILIECTBA;
ONpPENENATh XapaKTep CpPelbl BOAHBIX PACTBOPOB KHUCIOT W WIEJNOYEH MO U3MEHEHUIO
OKpacKH MHANKATOPOB;

IIPOBOJINTh KaUYE€CTBEHHBIE PEAKIIMM, MMOATBEPKIAONINE HAIMYUE B BOJHBIX PACTBOPAX
BEILIECTB OTJEJIBbHBIX HOHOB

ONPENENATh MPUHAIJIEHKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 HM3YUYEHHBIX
KJIACCOB/TPYIIT: METAJIbl 1 HEMETAILIbI, OKCHJIbI, OCHOBAHHS, KUCIIOTHI, COJIU;
COCTaBIIATH (hOPMYJIbI BEUIECTB 10 X HA3BAHMSIM; ONPEAEIATh BaJEHTHOCTh U CTEIECHb
OKHUCJICHHUS 3JIEMEHTOB B BEILIECTBAX;

COCTaBIIATh (POPMYJIbI HEOPraHMYECKUX COCTUHEHUH MO BAJICHTHOCTSM U CTENEHSIM
OKHCJICHHMSI DJIEMEHTOB, a TaKXke 3apsA/laM MOHOB, YyKa3aHHbIM B TabiuIie
PacTBOPUMOCTHU KUCJIOT, OCHOBAHUU U COJIEH;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS (DU3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAVIOB M HEMETAIJIOB) M UX BBICIIUX OKCHIOB, OOpa30BaHHBIX
AJIEMEHTAaMH BTOPOTO U TPETHETO NEPUOJIOB;

Ha3plBaTh OOIIME XMMHMUYECKHE CBOWCTBA, XapaKTepHble MJIi TPYII OKCHJIOB:
KHCJIOTHBIX, OCHOBHBIX;

Ha3bplBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE Js1 KaXJOr0 U3 KJIacCOB
HEOPraHUYECKUX BEIECTB: KUCIIOT, OCHOBAHUM, COJIECH;

IPUBOAUTL  IIPUMEPBl  PEAKLUMH, IOATBEPKIAAIOIIMX  XUMHUYECKHE  CBOMCTBA
HEOPraHUYECKUX BEIECTB: OKCUIOB, KUCJIOT, OCHOBAHUU U COJIEH;

ONpPENEATh BEUIECTBO-OKUCIUTENIb, U BEIICCTBO-BOCCTAHOBUTEIb B OKHUCIHUTEIBHO-
BOCCTAHOBMTEIIBHBIX PEAKIIUAX;

COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OalaHC ([UIs1 U3YyYEHHBIX peakUuil) 1o
OPEUIOKEHHBIM ~ CXeMaM  peakiuil;  HpOBOJUTH  JIaOOpaTOPHBIE  OIMBITHI,
MIOATBEPKAAIOIINE XUMHUYECKME CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
BEILIECTB;

BI)Il'lyCKHI/IK IHOJIYYHUT BO3MOKHOCTh HAYYUTHCH

~TIPOTHO3UPOBATH PE3YIbTATHI BO3ICUCTBHUS Pa3IMUHBIX (PaKTOPOB HA N3MEHCHHE
CKOPOCTH XHUMHUYECKON PEaAKIINU;

~IIPOTHO3UPOBATH PE3YIbTATHI BO3ICUCTBUS PA3IMUYHBIX (PaKTOPOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHSI.

—~MPOTHO3UPOBATH XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTABa U CTPOCHHS



—~MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISTH OKUCITUTEIbHbBIC WU
BOCCTAHOBUTEJBHBIE CBOMCTBA C YUETOM CTEICHEN OKUCIIEHUS DJIEMEHTOB, BXOISIIUX
B €r'0 COCTaB;

—BBISBJIAITh CYLIECTBOBAHUE TEHETUYECKOW B3aMMOCBS3M MEXK/Y BELIECTBAMU B PALY:
MPOCTOE BEUIECTBO — OKCUJ — TUIPOKCHUJT — COJIb;

—OpraHu30BbIBaTh, MIPOBOAUTH YYEHUYECKHE ITPOEKTHI 110 UCCIIEIOBAHUIO CBOVCTB
BELIECTB, UMEIOIINX BAXKHOE MPAKTUYECKOE 3HAUCHUE



Conep:kanmne yueOHOro npeamera « XuMHs»

8 kiacc
68 yacoB B roa (2uaca B HeJ1eJ110)

Tema 1. IlepBoHavajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. XuMHs Kak 4aCTh €CTECTBO3HAHMUS. BelecTsa u ux CBOMCTBA.
UYucTteie BenecTBa U cMecu. CiocoObl OUMCTKH BEIIECTB: OTCTAUBAHMUE,
¢bunpTpOBaHKE, BhIIApUBAHUE, KPUCTAILTU3AIMSA, TUCTULISALIUS, XpoMaTorpadus.
OU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUYecKkue peakuuu. [Ipusnaku
XUMHUYECKUX PEAKINI U YCIOBUS BOSHUKHOBEHUS U TEUEHUS XUMUUYECKUX PEAKIUM.

ATOMBI U MOJIEKYJbI. BemniectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS.
KauecTBeHHBIN U KOJMYECTBEHHBIN COCTaB BelleCTBa. [[poCThie U CIIOKHBIE BEIIECTBA.
XUMUYECKUN JIEMEHT. S3bIK XUMUU.
3HaKU XUMHUYECKUX DJIEMEHTOB, XUMUYeckue (popMyibl. 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB.

AToMHasi eauHuIla Macchl. OTHOCHUTENbHAs aTOMHAasi W MOJICKYJSIpHAs Macchl.
KonnuecTBo BemnecTBa, Mojib. MossipHast Macca.

BanenTtHOCTh XUMHUYECKUX 3JIeMEHTOB. OnpeeneHrue BaJeHTHOCTH JIEMEHTOB IO
dopmynam ux coenuHennit. CocTaBiieHHe XUMUYECKUX (POPMYJIT IO BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YU€HHE. 3aKOH COXPAHEHUSI MACChI BEIIECTB. XUMHUYECKUE
YPaBHEHUSL.

Knaccudukanus XuMH4YeCKUX pEaKIINil MO YUCIIy U COCTABY UCXOJHBIX U MOJTYYEHHBIX
BEILIECTB. JemoncTpaunu. O3HaKOMJIEHUE C 00pa3laMu MPOCTHIX U CIOKHBIX
BeriecTB. CriocoObl OYMCTKH BEIIECTB: KPUCTALITU3AIINS, TACTUIIISAIINS,
xpomaTorpadusi. OnbIThl, TOATBEPKIAAIOIIUE 3aKOH COXPAHEHHUS MaCcChl BEIIECTB.

XHWMHUYECKUE COEIMHEHUS KOJMYECTBOM BemiecTtBa 1 Moab. Mojenb MOJSPHOIO
o0BbeMa ra3os.

JlabopaTopHbie onbITHI. PaccMOTpeHMe BEMIECTB C pa3IUYHBIMHA (PU3NUECKUMHU
cBoiicTBamu. Paznenenue cmecu ¢ momoisio MarauTa. [Ipumepst Gpusnueckux u
XUMHYECKHX SIBJICHUN. Peakuyu, numtocTpupyone OCHOBHBIE PU3HAKNA XapaKTEPHBIX
peaknuii. Paznoxenune ocHoBHoro kapoonata meau(ll). Peakmus 3amemenus Menu
KEIIE30M.

IIpakTH4eckue padoThI
[IpaBuna TexHWku O€30mMacHOCTH TpPU paboTe B XUMHUYECKOM KaOHWHETe.

O3zHakomIieHHE ¢ 1a60paTOPHBIM 0OOPYIOBAHHEM.
« OunCTKa 3arpsA3HEHHON MOBAPEHHOU COJIH.

PacuerHble 3aga4u. BerunciieHME OTHOCUTEIBHON MOJIEKYJIIPHON MacChl
BelecTBa o ¢popmysie. Berurcnenue MaccoBoil 107U 371€EMEHTA B XUMUYECKOM
COEIMHEHUHU. Y CTaHOBJICHHE IpOCcTeiiiei (opMyJibl BELIECTBA O MACCOBBIM JOJISM
3JIEMEHTOB. BhIUKCIIEHN 0 XUMUYECKAM YPAaBHEHHSIM MAaCChl WA KOJIMYECTBA
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BEIIECTBA 10 U3BECTHOM Macce WU KOJIMYCCTBY OAHOI'0 U3 BCTYIIAIOMIUX WJIHU
MOJYyHaromuxcs B pCaKlIMU BCUICCTB.

Tema 2. Kucaopoa. I'openne.

Kucnopon. Haxoxnenne B mnpupoae. Pu3nMyeckue U XHUMHUYECKHE CBOMCTBA.
Ilonyuenne, npumenenue. Kpyroopor kucnopona B mnpupone. ['openme. OKcupsl.
Bo3nyx u ero cocraB. MeyieHHOE OKUCIICHHUE.

TemnoBoit 3P (HeKT XUMHUYECKUX PEAKIUH.

TomnmuBo M cmocoObl €ro Cxuranus. 3ammTa aTMOoc(epHOro BO3ayXa OT
3arpsAA3HECHUN.

JemoncTpamuu. [lonydenne u coOupaHue KUCIOpPOAA METOJAOM BBITECHEHUS
BO3]/lyXa, METOJIOM BBITECHEHUS BOAbl. OmnpenesieHne cocraBa Bo3ayxa. Komnexkuuu
He(TH, KAMEHHOT'O YISl U IPOJYKTOB UX MEpEepabOTKH.

JlabopaTopHbie onbIThl. O3HAKOMIIEHHE C 00pa3[aMu OKCHUIOB.

IpakTnueckas padora. [lonydeHue u cBoOCTBa KUCIOPOA.

PacuerHnsle 3agaun. PacueTsl Mo TEpMOXUMUYECKUM YPABHEHUSIM.

Tema 3. Bonopon. Boaa. PacTBopbl.

Bopopon. Haxoxnenune B mnpupone. Du3Myueckne W XUMHUYECKUE CBOMCTBA.
Bonopon — BocctanoButenb. [lonyuenue, npuMeHEHHE.

HemoncTpanuun. [Tonydyenue Bogopoaa B annapare Kummna, mpoBepka Bojopoja Ha
YUCTOTY, TOPEHHE BOJOPOJA, COOMpaHHE BOAOpPOAA METOJOM BBITECHEHMsSI BO3JyXa W
BOJIHI.

JlaGopaTopHbie onbIThl. [lonydeHue BOAOpOJAa W HU3YUYEHUE €ro CBOMCTB.
B3aumopeticteue Bogoposaa ¢ okcugom meau(Il).

IIpakTuyeckas padora. [lonyyenue, coOnpanue U pacro3HaBaHHE BOJIOPO/IA.

Bona — pactBoputens. PacTBopuMocTh BellecTB B Bojie. OnpeaeeHre MacCoBOM
JIOJIM pacTBOPEHHOT O BemiecTBa. Boga. MeToibl onpeaeneHus: coctaBa BOJIbl — aHAIU3
1 cuHTe3. PU3NUECKHe U XUMHUUYECKHE CBOMCTBA BOABL. Bo/a B mpupoe U CriocoObl ee
Oo4YuCTKHA. KpyroBopoT BOAbI B MPUPOJE.

HemoncTpanun. AHanu3 Boabl. CUHTE3 BOJIBI.

IIpakTuyeckas padGora. [IpuroroBiieHHME pacTBOPOB COJEH C OMpPEACICHHOU
MacCOBOM JI0JIEA pACTBOPEHHOI'O BENIECTBA.

Pacuernble 3agaum. HaxoxaeHne MacCOBOM JOJM PACTBOPEHHOIO BEUIECTBA B
pacTBope. BbIUKCiIeHrE MacChl PAaCTBOPEHHOTO BEIIECTBA U BOJBI JIJISI MPUTOTOBICHUS
pacTBOpa ONpeAcICHHON KOHIICHTPALUH.
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Tema 4. KosinuecTBeHHBbIC OTHOIICHUS B XUMHM.

3akoH ABoraapo. MonspHslii 00beM razoB. OTHOcCHTENbHAs IJIOTHOCTh TIa30B.
OObeMHbIE OTHOLIEHUS Ta30B IPU XUMUYECKHUX PEAKIUAX.

Pac4yernsblie 3agaun. OObEMHbBIE OTHOLIEHUS Ta30B MPU XUMUYECKUX PEAKIIUIX.

BorurciieHus no XMMHM4E€CKUM YPaBHEHHSIM MaccChl, 00beMa 1 KOJIMYECTBa BEIIECTBA
OJIHOT'O M3 MPOJYKTOB PEAaKLUHU 10 MAaCCEe UCXOHOTO BEIECTBA, O0BEMY WIH
KOJINYECTBY BELIECTBA, COAECPIKAILETO ONPEAEICHHYIO T0JII0 IPUMECEH.

Tema 5. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeINHEHHIA.

Oxcuabl. Kinaccudukanusa. OcHOBHbIE M KHUCIOTHBbIE OKcHIbl. HomeHkiaTypa.
duznueckue u xumudeckue ceorctra. [lonyuenue. [Ipumenenue.

OcHoBanus. Knaccudukanus. Homenknatypa. ®dusmyeckue U XUMHYECKUE
ceoricTBa. Peakuus nenrpanusauuu. Ilonydenue. [Ipumenenue.

Kucaorsl. Knaccudpukanus. Homenknarypa. dusnueckue u XuMU4ecKue CBOMCTBA.
BeitecHurensnsbiil psaa MetaiuioB H. H. bekerosa. [Ipumenenue.

Coumn. Knaccudukanusa. Homenknarypa. dusnyeckue U XMMUYECKHE CBOMCTBA.
CriocoObl osTydeHus comei.

I'eneTnyeckas CBA3b MEKy OCHOBHBIMU KJIACCAMU HEOPIaHUYECKUX COCIUHEHUMN.

JleMoHcTpaumu. 3HaKOMCTBO ¢ 00pa3liaMu OKCHJOB, KUCIIOT, OCHOBaHMM U cojeil.
Helrpanusanus menoun KUCI0TONW B IPUCYTCTBUU MHIUKATOPA.

JIaﬁopaToprle OIIBITHI. OHBITBI, MMOATBCPKAAOIINC XUMHUUYCCKHUC CBOMCTBA
KHUCJIOT, OCHOBaHHUIA. HpaKTI/I‘IeCKaH paﬁoTa. Pemienue OKCIICPUMCHTAJIbHBIX 3a/a4
110 TeMe «OCHOBHBIEC KJIACChI HCOPTraHHUYCCKHX COGI[HHGHHﬁ».

Tema 6. Ilepuoanyeckuii 3aKOH M NepHOAMYECKAs] CHCTEeMAa XHUMHYECKHX
1emeHToB JI. U. MenaeseeBa. CTpoeHue aToma.
[lepBbie MOMBITKY KIAcCU(DUKAIIMN XUMHUYECKUX d7IeMeHTOB. [loHaTHe o rpynmax

cxoaubix 3neMmeHToB. [lepuonnueckuii 3akon Jl. . Menneneena. [lepuoanueckas
Ta0JIMIIa XUMUYECKUX 3JIEMEHTOB. [ pynmsl u iepuoibl. KopoTkuii u JITMHHBIN
BapUAHTHI MEPUOINYECKON TaOIHIIBl. 3HAUYCHHE TTEPUOIUYECKOTO 3aKOHA.

Kuznb u nesrensHocTh [. M. Menaeneena.

Crtpoenne aroma. CocTaB aTOMHBIX sijep. OneKTpoHbl. M3oTombl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB TepBbix 20 371IeMEHTOB nepuoanueckoit cucremst /. U.
MeHnneneesa.

JlabopaTopHble omnbITHI. B3auMoaeicTBHE THAPOKCHMIA LMHKAa C PacTBOpamu
KHUCJIOT U IIEJI0YEH.
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Tema 8. CTpoenne BemecTs. XUMHUYECKAs CBA3b.

DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 371€MEHTOB. OCHOBHBIE BUJIbI XUMHUYECKOU
CBSI3M: KOBaJICHTHAs! HENOJISIpHAsi, KOBAaJECHTHAs MOJIApHas, MOHHAas. BageHTHOCTh
AJIEMEHTOB B CBETE 3JIEKTPOHHOU Teopun. CteneHb okucienus. [lpapuna onpenenenus
CTENIEHU OKHUCIIEHUS 3JeMEHTOB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

Kpucraminueckue pemeTku: HOHHAs, aTOMHAsi U1 MOJeKyJisgpHas. Kpucramnnueckue
U amop(HbIE BELIECTBA. 3aBUCUMOCTb CBOMCTB BEILIECTB OT THUIOB KPUCTAILIMYECKUX
PELIETOK.

JemoncTpammu. O3HAKOMIIGHHE C MOJEISIMU KPHUCTAJUIMUECKUX PELIETOK
KOBJICHTHBIX W HWOHHBIX coequHeHnid. ComocTaBieHne (HU3UKO-XUMUIECKUX
CBOWCTB COEIMHEHUI C KOBaJICHTHHIMU M HOHHBIMHU CBSI3SIMHU.

9 kiacc
66 yacoB B roa (2uaca B HeJ1eJ110)

IloBTOpEeHHEe OCHOBHBIX BONPOCOB Kypca 8 Kiacca u BBeAeHHe B Kypc 9 kJiacca.
XapaKkTepUCTHKA 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B IEPUOINYECKON CUCTEME
xuMuueckux aiemeHToB .M. Menneneesa. [ 'eneTnueckue psiibl MeTaula 1 HEMETaJIA.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEILIECTB: OKCUIOB,
KUCJIOT, OCHOBAaHMM U cojiell. Pemienue pacueTHbIX 3a1ad.

Tema 1. Knaccupukanus XuMHYeCKUX peaKkIuid.
OKHCITUTENTHFHO-BOCCTAHOBUTEIBHBIE peakiiu. TernmoBoii 3PeKT XUMUIECKUX
peakiuii. CKOpOCTh XUMHUECKUX peakluuil. BiausiHue ycnoBuid MpoOBEACHUS pEaKIU Ha
ckopocTb. O6patumblie peakiuu. [IoHsITHE 0 XUMUYECKOM paBHOBECHH.
IIpakTuyeckass padora. l3yueHue BIUSHUS YCIOBUH TPOBEACHUS XUMHUUYECKOU
pEaKLHH Ha €€ CKOPOCTb.

Tema 2. Xumnyeckue peakiiuu B BOAHBIX PpacTBOpaXx.
DNEKTPOIUTHI U HEANEKTPOJIUTHI. DIEKTPOJIUTUYECKASI TUCCOLMALINS BELIECTB B
BOJHBIX pacTBopax. MoHbl. KaTHOHBI 1 aHUOHBI. DNEKTPOJIUTHYECKAs TUCCOLMAIUS
KHCIIOT, menoueit u coneit. Cnabbie U CUIIbHBIC AIEKTPONHUTh. CTEreHb
nucconmanun. Peakiuu nonHoro oomeHa. ['naponamns cosei.

JdemoncTpanuun. lcnblTaHue  pacTBOPOB  BEIMIECTB  HA  BJIEKTPUYECKYIO
MIPOBOAMMOCTb. JIBH>KEHME HOHOB B AJIEKTPUUYECKOM IOJIE.

JlabopaTopHble onbIThI. Peakiny oOMeHa MeXy pacCTBOPAMU AJIEKTPOIUTOB.

IIpakTnueckast padora. PenieHne 3KCIepUMEHTATBHBIX 33/1a4 10 TeMe «CBOMCTBA
KHUCJIOT, OCHOBAHUM U COJICH KaK JICKTPOJIUTOBY.

Tema 3. HemeTaibl.
12



OO6mras xapakTepucTuka HeMeTaioB mo ux nonoxkenuto B [ICXD JI.M.Menneneena.
3aKOHOMEPHOCTH HM3MEHEHUsI B TEpuoAax W Tpymmnax, (GU3NYECKUEe U XUMUYECKHUE
CBOMCTBAa  MPOCTBHIB  BEIIECTB-HEMETAJJIOB, UX  BBICIIUX  OKCHJOB u
KHCIIOPOACOJEPKAILKX KHUCIOT. BogopoaHsle coenuHeHuss HemeTasioB. M3MmeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB BOJOPOJHBIX COCIWHEHHI HEMETaJUIOB B MEpPUOAAX U

rpynmnax.

Tema 4. I'anorensl.
XapaKTepUCTUKA rajoreHoB. Xuop. Xnaoposonopod. Ilomyuenue n coiictBa. ComnsiHast
KHCII0Ta U ee coud. [lomydenue coeinHeHni XJopa.

IIpakTHyeckas padora. [losyyeHue consiHON KUCIOTHI U U3yUEHUE €€ CBOWCTB.

Tema 5. Kucsiopoa u cepa.

[Tonoxxenue kuciopoga W CE€pbl B MNEPUOAUYECKON CHUCTEME XHUMHUYECKUX
3JIEMEHTOB, CTPOCHUE UX ATOMOB. AJIJIOTPOTIUS KUCIOPOJa — O30H.

Cepa. Amnorponust cepbl. @PU3NYECKUE U XUMUYECKUe cBoiicTBa. HaxoxeHue B
npupoje. [Ipumenenne cepol. Oxcup cepri(1V). CepoBogopoHas u cepHUCTas
kuciothl U ux conu. Oxeup cepol(VI). Cepnas kuciiora u ee conu. OKUCTUTEIbHbIC
CBOMCTBA KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTBHI.

[loHsiTHE O CKOPOCTH XUMUYECKUX peakuuid. Katanuzaropsi.

JleMoHCTpamMu. AJUIOTPOINHUS KHCIOPOJa M cepbl. 3HAKOMCTBO € 0Opasiamu
IPUPOAHBIX CYIbPUIOB, CYIb(ATOB.

JlabopaTopHblie onbIThl. PacrioznaBanue cynbPua-, cylibPuT- u cyiabhar-uoHOB B
pacTtBope.

IIpakTnueckas padora. PenieHue skcnepuMeHTAIBHBIX 3a7a4 1o TeMme «Kuciopo
U cepay.

Pac4yernble 3axaun. BerducieHns o XMuMHYECKUM YPABHEHUSM PEAKIIUN MACCHI,
KOJIMUECTBA BEIIeCTBa WM 00beMa 10 U3BECTHON Macce, KOJIMYECTBY BEIIECTBA WIIH
00BEMY OJTHOTO M3 BCTYMAIOIIUX WU MOJIYYAIONTUXCS B PEaKI[UU BEIIECTB.

Tema 6. A3ot u docdop.

[Tonoxxenue azota u pocdopa B MEPHUOIUIECKON CUCTEME XUMHUUECKHUX AIEMEHTOB,
CTpOEHUE UX aTOMOB. A30T, GU3MUECKHE U XUMUYECKHE CBONCTBA, TTOJIYYCHHUE U
npuMmeHeHnne. KpyroBopot azora B mpupojae. AMmuak. @U3nyeckue U XUMUYECKUe
CBOMCTBa aMMHUaKa, nonydeHue, npuMmeHenue. Conu ammonusi. Okcuast azota(ll) u
(IV). A3oTHas kucnorta u ee coau. OKUCIUTENbHbIE CBOMCTBA a30THOM KUCIOTBHI.

®dochop. Ammorporus dochopa. Puzndeckne U XUMUIecKne cBoictBa (ocdopa.
Oxkcua docdopa(V). OprodhochopHas KuciioTa U €€ COJH.

Jemoncrpauumn. [lonyyeHne aMmmuaka u €ro pacTBOpeHue B Boge. O3HaKOMIICHHE C
oOpa3iaMu NpUpoIHBIX HUTPATOB, (hochaToB.

JlaGopaTopHble onbIThl. B3anmoaencTBue cojaeld aMMOHHUS CO IIET0YAMMU.
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IIpakTHyeckas padora IlosyyeHne aMmmuaka U U3y4eHUE €ro CBOMCTB.

Tema 7. Yriiepoa 1 KpeMHHH.

[lonoxeHue yrnepoja U KpEMHUS B IEPUOJANYECKON CUCTEME XUMUYECKUX
AJIIEMEHTOB, CTPOCHUE UX aTOMOB. YTJIEpPOI, aJUIOTPOIHbIE MOAU(DUKAIIUY, PU3HUECKHE
U XUMHYECKHE CBOMCTBA yriepoaa. YrapHblid ra3, CBOMCTBA U (PU3HOJIOTUYECKOE
NENCTBHE HA OPraHU3M. YTJIEKUCIIBIN a3, yroiabHas KUCJIO0Ta U €€ COJIU.

Kpyrosopot yriepona B mpupoze.

Kpemuunii. Oxcua kpemuusi(IV). Kpemuuesas kucnora u ee conu. Crekio. LlemeHr.

JemoncTpammu. Kpucraminueckue pemeTkd aimasza u rpadura. 3HAKOMCTBO C
oOpa3liaMi TNPUPOJHBIX KApOOHATOB U CUIMKATOB. O3HAKOMIIEHHE C Pa3IUYHBIMU
BUJaMH TOIIMBa. O3HAKOMJIEHUE C BUJIAMU CTEKJIA.

JladopaTopHbie onbIThI. O3HAKOMIIEHUE CO CBOMCTBAMU M B3aUMOIIPEBPALLEHUSIMHU
KapOOHaTOB U ruApokapOoHaroB. KauecTBeHHble peakuuu Ha KapOOHAT- U CUIIMKAT-
WOHBI.

IlpakTtuyeckas pa6ora. [lonmyuenune oxcuma yraepona(lV) u wuszyuenue ero
cBoiicTB. Pacnio3naBanue kapOOHATOB.

Tema 8. MeTa/iibl.

[TonoxxeHne MeTamioB B MEPHOJUYECKON CUCTEME XUMHUYECKHX anemeHToB 1. .
Menpemneena.

Merannuueckast cBA3b. PU3NUECKUE U XUMHUYECKUE CBOMCTBA METAJUIOB. P
HaIPSKEHU METAILIOB. [Tonsitre o metamtyprun. CriocoObl OTyYEHHS] METAIIIIOB.
CmuiaBsl (cTajnb, 4yryH, AOpaatoMUHUN, OpoH3a). [Ipo6iema 6e30TX0aHBIX
IPOU3BOJCTB B METAJUIYPIUU U OXPaHa OKPYKAIOIIEH Cpeibl.

Ilesounbie MeTaaabl. [10J105)KE€HHE METOYHBIX METAIJIOB B IEPUOJAYECKOMN
cucTteMe U ctpoeHue atoMoB. Haxoxaenue B npupojae. ®U3nueckue u XUMUYECKHE
cBoiicTBa. [IpyuMeHEHME MIETOUYHBIX METAIUIOB U UX COCTUHEHH .

Ille10uHO03eMeIbHBbIE MeTaLIbI. [[0JT0)KEeHNE MET0YHO3EMENBHBIX METAVIOB B
MIEPUOIUYECKON CUCTEME U CTpoeHHUe aTroMoB. Haxoxaenue B pupoae. Kanpuuit u
ero coennHeHHsl. JKECTKOCTh BOJIBI U CITIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHui. [losnoxxeHue amOMuHHS B MEPUOJUYECKON CUCTEME M CTPOCHHUE €TO
aroma. Haxoxnenune B npupoae. OU3NUECKUE W XUMHUYECKHUE CBOWCTBA AJTIOMUHUS.
AMDOTEpHOCTH OKCH/IA ¥ THAPOKCHIA AITFOMUHUSI.

Keneszo. [lonoxeHnue xeneza B NEPUOIUYECKON CHUCTEME U CTPOEHHUE €T0
aroma. Haxoxnaenue B mpupoae. @PU3N4YECKUE U XMMUYECKHE CBOMCTBA KeJe3a.
Oxkcuapl, rugpokcuasl v conu xenesza(ll) u xeneza(Ill).

JleMmoHcTpanmu. 3HAKOMCTBO € 00pa3liaMu BaKHEUILIUX COJICH HATpHs, Kalus,
MPUPOJIHBIX COCTMHEHUN KaJIbIUS, PyJIaMH Kelie3a, COeIMHEHUSIMH aJTFOMUAHUS.
B3anmopenicTBre MIEIOYHBIX, MIEJTOYHO3EMENBHBIX METAIJIOB U AJIFOMUHUSA C BOAOM.
Coxuranue xeyesa B KUCJIOPOJIe U XJI0peE.
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JlabopaTtopHble  onbIThl.  [lomyyeHne  TrUApPOKCHMAA  QIIOMHUHHS U
B3aMMOJECHMCTBUE €r0 C KUCIOTaMHu M mmenodamu. [lomydeHne TruapoKCuaoB
xenesa(ll) u xxeneza(Ill) u B3auMoelicTBUE UX C KUCTOTaAMU U IIEI0YaAMH.

IIpakTHyeckas padora. PenieHue SKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «MeTauibl
U UX COCTMHEHUS.

Pac4yerHble 3aga4un. BeiunciaeHus Mo XMuMUYECKUM YpaBHEHUSIM Macchl, 00beMa WM
KOJIMYECTBA BEIIECTBA OJHOTO U3 IMPOIYKTOB PEAKIMHU IO MAaCCE UCXOAHOIO BEIIECTBA,
00BbEMY WJIM KOJIMYECTBY BEILIECTBA, COAECPHKAIIETO ONPECICHHYIO TOJII0 MPUMECEH.

Tema 9. IlepBoHavajibHbIE NMPeACTABICHHUSI 00 OPraHUYECKUX BelleCTBAX.

ITepBoHayanbHbBIE CBEJICHUSI O CTPOEHUH OPraHMYeCcKuX BemecTB. OCHOBHBIE
MOJIOKEHUSI TEOPUM CTPOCHUS OpraHnvecKux coeanHennii A. M. bytneposa.
N3omepust. YpolieHHas kiaccupuKkaius OpraHuueCKux COeTMHEHUN.

[Ipenenbubie yrieBogopobl. MeraH, 3TaH. @U3NMYECKUE U XMMHUUYECKHE CBOMCTBA.
[Ipumenenue. HenpenenbHbie yriieBoaopoabl. DTHieH. U3NUeCKUe U XUMUYECKUE
cBoiicTBa. [Ipumenenue. AnetusneH. J[MeHOBBIE yIII€BOJOPOIbI.

[ToHsiTHE O MUKIMYECKUX YTIEBOAOPOAaxX (IIUKIOATKAHBI, OCH30I).

[TpupoHbIe CTOYHUKH YTiIeBOAOpoA0B. HepTh 1 mpupoHbIii ra3, ux
npuUMEeHEeHHe. 3amuTa aTMocepHOro Bo31yxa OT 3arps3HeHusi. MypaBbuHas u
YKCyCHasl KucioTsl. dusnveckue cBoicTpa. [Ilpumenenne. OTHOATOMHBIE CITUPTHI.
Metanoun. Itanoin. ®usnueckue cBorcTBa. usnonornyeckoe AHCTBUE CIIMPTOB HA
opranusM. [Ipumenenue.

Briciie kap6oHoBbIe KUCIOTHI. CTeapruHOBAas KUCIIOTA.

XKupbl — NpoayKThl B3aUMOIEHCTBUSA IIIUIIEPUHA U BBICIIMX KApOOHOBBIX KUCIIOT.
Poxs sxupoB B mporiecce oOMeHa BelecTB B opranu3Me. KaaopuitHOCTh )KHPOB.
['mroko3a, caxapo3a — BaKHEUIIME MPEACTABUTENN yIiieBOA0B. HaxoxaeHue B
npupoje. PotocuHTe3. Posb IIIOKO3bI B TUTAHUH U YKPETUIEHUH 3/I0POBBSL.

Kpaxman u wnemmono3a — mnpupoaHsie noiauMmepsl. Haxoxnenue B mnpupoe.
[Ipumenenue. benku — Ouononmumepsl. CoctaB 6enkoB. Oynkuuu 6enkoB. Poib
6enkoB B nutanuu. [loHATHSA O hepMeHTaX U TOPMOHAX.

[Tomumepsl — BBICOKOMOJIEKYJIsIpHbIE coequHeHus. [lonuatunen. [lonunponunes.
[TonmuBUHUIXITOPUI.

[IprMmeHeHue noaumMepos.

Xumus " 310poBbe. JIekapcTaa.

JemoncTpanun. Mojiesd MOJIEKYJI OPraHUYECKUX COeAUHEHH M. [ opeHune
YIJIEBOJIOPOJIOB U OOHAPYKEHUE MPOAYKTOB X ropeHusi. KauecTBeHHbIE peakiiny Ha
striieH. OOpa3ibl HeTH ¥ MPOAYKTOB UX NEPEPabOTKH.

PacueTrnas 3agauya. YCTaHOBIEHHE TpocTeiiie (Qopmynbl BellecTBa IO
MACCOBBIM JIOJISIM 3JIEMEHTOB.
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TemaTu4eckoe IVIAHUPOBAHUE

8 ki1ace
No Tema KonnuecTBo B ToMm uncne:
YacoB I10 | MPAKTHYECKUX | KOHTPOJIbHBIX
pabouei pabort paboTt
porpaMmme
1 [[lepBoHavaIbHBIC XUMHYECKUE TOHITHS 21 2 1
2 [Kucnopon. Okcunbl. I'openue 6 1 1
3 |Bomopona. Boga. PactBopbl 8 2 -
4 |[Konm4ecTBEeHHBIE OTHOIICHHS B XUMHUU 6 1
5 |OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX 13 1 1
COCJIMHECHUN
6 [[lepuoanyeckuii 3aKOH U CTPOEHUE aTOMa 6 - -
7/ |Ctpoenue BeniecTBa. XMMHUYECKasl CBSI3b 8 = -
HNToro 68 6 4
9 kJacc
No Tema KonunuectBo B TtoMm uncne:
9acoB I10 | MMPAKTHUYECKUX | KOHTPOJIbHBIX
pabouei pabot pabor
nporpamme
[loBTOpEHUE OCHOBHBIX BOMPOCOB Kypca § 4 - -
KJlacca ¥ BBeJIeHHE B Kypc 9 Kiacca
Paznen 1. MHoroo0pa3ue XuMu4eCKuX 15 2 1
peakumii
1 [Knaccudukanus XMMHYECKUX PEaKITUit 7 1 -
2 [Xumuyeckue peakiiui B BOAHBIX PACTBOpax 8 1 1
Paznen 2. MHorooopasue BelecTn 44 5 2
3 [Hemerammnbi 2 - -
4 [["amorensl 3) 1 -
o |Kucmopon u cepa 7 1 -
6 |Azot u docdop 8 1 -
[/ |[Yraepon v KpeMHUM 9 1 1
8 [Metasmisl (001Ias XapaKTEPUCTHKA) 13 1 1
Pazgea 3. IlepBoHaya/ibHbIE PEACTABJICHUS 3 - -
00 OpraHn4YecKMX BelecTBax
[AToro 66 7 3
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