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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEICTaBICHHBIX
B O®I'OC OOO, a Takxke Ha OCHOBe (enepanbHOl pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yueOHOTo mpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma 1mo XxuMuu Ja€T TpEACTaBICHUE O ILENAX, OOIIel cTpareruu
o0y4yeHUs, BOCHHUTAHWUA M PA3BUTUS OOYYAIONIUXCS CPEACTBAMHU y4e€OHOTO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE peaMETHOE coJIep>KaHue,
npeayCMaTpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUpPOBaHHE IO
pazienaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNpEesieT KOJUYECTBEHHBIE W
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  YYETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEHM OOYy4YarolIuxcsi, OMNpEeNeNIIeT BO3MOXXHOCTH TIpeaMeTa sl
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATENHHOCTH OOYYAIOIIETOCs MO OCBOCHHIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHUMHUHU CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (popMupyeMmble XUMHUEH MPEICTaBICHUS O B3aUMONPEBPAILECHUIX
HHEPrUr W 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TIIOO0ATBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH 1T  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJbTYPhI IHYHOCTH, €€ 00IIeH 1 (YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEMH
oOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KU3HH, TAK U B MPOPECCUOHAIBHON JIEITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETIOCTHOTO B3TJIA/Ia HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B HKOJIOTHUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHble HampaBieHUsT B OOYyYEHHU XUMUU O0ECHEeurBAIOTCS CHEUU(UKOM
ColepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCA  NEJaroruyecku
aJanTUPOBAHHBIM OTpaK€HUEM 0a30BOM HAYKU XUMUM Ha OMPEACTIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOI'O 0O0IIero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMbI TNEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMHUMU.

Crpyktypa coaep:kaHusl MPOTpaMMbl MO XUMHHU C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ uzydeHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHATUN O XMMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. . MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— Y4€HUS O CTPOCHUHU aTOMa U XUMUUYECKOH CBSI3H;

— TpeACTaBICHUNM 00 DJIJICKTPOJUTHUUECKON JUCCOIMAIIUM BEIISCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS Ha OCHOBE ASMIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JpYromy, BBINOJHSAA (DYHKIUM OOBSICHEHUS UM TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOJIYyYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHUH  CIOCOOCTBYeT  (POpMHUpPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTaBJISAIOIICH HAYYHOM KapTUHBI MHUpPA B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METO/IaM IIO3HaHUS B Hayke. V3ydeHue XUMHUM MNPOUCXOAUT C IPUBJICUYCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaroluui MHpY,
«buonorus. 5-7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3yyeHWHM XUMHHM TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKON
NEATENBHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHHHM CUCTEMBI XHUMHYECKUX
3HAaHUN — Ba)KHEHUIUX (PAKTOB, MOHATHN, 3aKOHOB M TCOPETHUCCKUX IOJI0KCHUH,
JOCTYMHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKa HayKH, B
OpUOOIIEHNN K HAyYHBIM METOJaM I[IO3HAHUS TPU HM3YYCHHH BEIIECTB W
XUMHUYECKUX peakiuid, B GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TM[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOM U Yy4eOHO-HCCIIEIOBATEIIbCKON



JEeSATENbHOCTH, OCBOEHUHM MpaBuil Oe30MacHOro oOpalieHHs ¢ BElleCTBaMHU B
IOBCETHEBHOM KU3HU.

[Ipy M3y4eHUM XMMHUHM Ha YPOBHE OCHOBHOI'O OOILEr0 0Opa3OBaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUE LI, KaK:

— (OpMHpPOBAaHHE MHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HamnpaBJI€HHOCTh OOyYEeHHMS HAa CHCTEMAaTUYECKOe MPHUOOIIECHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecreueHne yciaoBui, CIOCOOCTBYIOIINX MPUOOPETCHUIO 00YUaAIOIIUMUCS
OMbITa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMUS WU CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIMI), MMECIONIUX YHUBEpPCAIbHOE 3HAUCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ((dopmupoBanue o0miel (YHKIMOHATBHOM UM  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE YMCHUH OOBSACHATh W OICHUBATh SBJICHUS
OKPYXKAIOIIEro MHpa, WCIOJb3Yys 3HAHUS W OIBIT, MOJYYCHHBIC NPH H3YYCHHUH
XUMHH, TPUMEHATh HMX TPU PEUIEHUU NpoOJieM B TOBCEIHEBHOM >KU3HH H
TPYIOBOM JIEATETLHOCTH;

— (¢opMupoBaHue y O0OyYalOlUXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS TEHHOCTH XHMMHUYECKHX 3HAaHMM 71 BBIPAOOTKH 3KOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATENBHOCTH B IEIIX
COXpPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHs OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUis M HAMPaBICHHOCTH JalbHEHIIETOo
o0yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX HJIsi WU3YYCHHsS] XMMHUHM Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kitacce — 68 acoB (2
yaca B HeJlelo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOTO OONIETO
o0pa3oBaHusl JOCTUTAIOTCA B XOA€ OOy4YeHUs XUMHUU B E€JUHCTBE Y4yeOHOU U
BOCIIUTATEJIbHOU JEATEIbHOCTU B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUMUCKUMU



COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJIaMHM W HOPMaMH IOBEJACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIUNA 00yUYarOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOy4YarolUXcCs
PYKOBOJICTBOBATbCSI CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAIlUNd U
paclIMpeHue OMbITa JCSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHY€CKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIECHHSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
W HAy4HOMY HACIIEINI0, MOHUMAHUSA 3HAYEHUS XUMHUYECKOW HAyKH B >KU3HU
COBPEMEHHOI'0 O00IIEeCTBA, CMOCOOHOCTH BJIAAETh JIOCTOBEPHON HHOpMAIUe o
NEePEOBBIX JOCTIKCHUSX M OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) rPaskIaHCKOT0 BOCIIUTAHUS:

NPEJCTABICHUS O COLMAJbHBIX HOPMAax M TMPaBUIAX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HCCIIEIOBATEILCKON, TBOPYECKOW W JIPyTMX  BUJAX
NeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NESITEIHHOCTH TPHU
BHITIOJIHCHUW YYEOHBIX, TII03HABATEIBbHBIX 3a7a4, BBIMOJHECHUH XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3JaHUU YUY€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TMpoOIEcce JTOW Yy4yeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE M TIOCTYNKH CBOMX TOBapUUIEH C MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKUE TMPEACTABICHHS O BEIIECTBE M XUMHUUYECKOW pEaKlHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKU U COCTABJISIOLINE
OCHOBY [IJIl TIOHUMaHUS CYITHOCTH HAYYHOW KapTHHBI MHpa, TpE/CTaBiIeHUss 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS NPUPOJbI, B3aUMOCBA3SAX 4YEJIOBEKA C
MIPUPOTHOUN CPESION, O POJIM XUMHUM B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHbIE HA TMOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE NIl OOBSICHEHHS HAOII0aeMbIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHON, WH()OPMAITMOHHOW M YHUTATENbCKOW KYJIbTYpPHI, B TOM YHCIE
HAaBBIKOB CaMOCTOATENIBbHON paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOU
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpEACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEeC K OOyYeHWI0O W TIO3HAHWIO, JI0003HATETbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K camMOoOOpa3OBaHUIO, TMPOEKTHOM M  HUCCIEAOBATEIBCKOM
NEATEeNIbHOCTU, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTU U YPOBHS OOy4YEHHS B
JTaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHWE [IEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY
3I0pOBBIO, YCTAHOBKHM Ha 3J0pPOBbI 00pa3 >KW3HU, OCO3ZHAHUE IMOCIEJICTBHI U



HEMPUATHE BPETHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOI0Jisi, HAPKOTUKOB, KYpEeHUs),
HEOOXOJUMOCTU COOJNIIOZICHUS TMpaBWi O0€30MacHOCTH MpU  OOpallleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U pealIbHON KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO npodeccuil U TpyAa pa3iudyHOro poaa,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE TNPUMEHEHMsS] TPEIAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYaJbHONU TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHusl C YU4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENIHOM MpoheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IallTUPOBATHLCS B MPOPECCUOHAIBHOM CPEJIE;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIeCTBOBAHMS, MIOHUMAHKUE IIEHHOCTU 3[J0POBOTO U
O6e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(¢u3MuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBuJl 6€30MaCHOTO MOBEACHUS P paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIIUSX,
YIPOKAIOIIUX 3IOPOBBIO U )KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJydyaeMble MPU U3YUYEHUU XUMUH, HJIA
pEIIeHHs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CpenoH, IS TOBBIIICHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX pEIIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pPE3yNbTaTOB BBIJACISIOT 3HAUYMMBIE IS
dbopMUpOBaHUS MHPOBO33pEHHUS OOIICHAYyYHbIE TOHSATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, TIPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOpbIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IEITOCTHOM
HAyYHOU KapTHHE MHpA, U YHUBEpCAJIbHbIC YUeOHbIC EeWCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIC), KOTOphIE oOecrneuynBarOT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue AecTBU:

YMEHUS UCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] MPU OCBOCHUU
3HAHWHA: PACKPBIBATH CMBICI XUMUYECKHUX TOHSATHH (BBIACIATh UX XapaKTCPHBIC
MPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTHMMH TOHSTHUSMH), HCTIOIH30BAThH
TOHATHS JIJIS1 OOBSICHEHUS OTJACIBHBIX (PAKTOB W SBJICHUM, BRIOUPATh OCHOBAHUS U
KPUTEPHUH IS KIACCU(PUKAINA XUMHYCCKUX BEIIECTB M XUMHUYECKHX PEaAKITHi,



YCTaHaBIIUBaTh MPUUYUHHO-CIIE/CTBEHHBIE CBS3M MEXIYy OOBEKTaMU H3Y4YECHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIAYKTUBHbBIC, IEIYKTUBHBIEC, [0 aHAJIOTUN),
JienaTh BEIBOJIBI M 3aKIIFOUCHHUS;

yMEHUE TMPUMEHSTh B TpollecCe TMO3HAHUSI TOHATHUS (MPEIMETHBIE U
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIE B XUMHUU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMHUYeckas (opMyina W ypaBHEHHUE
XUMUYECKOW PEaKIMU — MPU PEHICHUH Y4eOHO-TI03HABATEIBHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIUH,
BBISIBIIATH  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHbIE CBSI3U U
MPOTUBOPEUHUSI B U3YUAEMbIX ITPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

yMEHHE HCIOJIb30BaTh IOCTABICHHBIE BOINPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHMS, a TakKe B KadeCTBE OCHOBBI Il (OPMUPOBAHUSI THUIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYK/ICHUI;

npuoOpeTeHne OImbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH M TMPOBEICHUIO
YUYEHUYECKUX OKCHEPUMEHTOB, YyMEHHE HaOJI0JaTh 3a XOJIOM Mpolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATh €ro Pe3yibTaT, POopMyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pe3yJibTaTaM NPOBEAEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEeHHE BBIOMpaTh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
pPa3TUYHBIX BUAOB M (OPM MPEACTABICHUS, TOTYYaeMy0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONYJISIpHAsT  JIUTEpPATypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIE
nocobusi, pecypcbl HMHTepHETa), KPUTHUYECKUA OIICHHUBATH NPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3ampoChl MPU MOHCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33124 ONMPECIEHHOTO TUTIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  WCMOJB30BaHUS HMH(POPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTHUMANBHYIO (hOopMy TIpeAcTaBieHust HHGpOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laud HECJIOXKHBIMU CXEMaMH, JuarpaMMami,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YyMEHUE HCHOJIb30BaTh M AaHaJuM3UpOBaTh B Mpolecce ydyeOHOH U
MCCJIEIOBATEIILCKON ACATEIHPHOCTH WH(DOPMAITUIO O BIMSHUU TPOMBIILIIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH NPUPOAHOMU
CpeJibl.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUS 3aJaBaTh BONPOCHl (B XoAe JAuaigora U (Wiu) JUCKYCCHH) IO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJBHO BBITOJIHEHMSI IPEJI0KEHHON 3a1a4H;

YMEHUS  MPEACTaBIATh  IOJYYEHHbIE  pe3ynbTaThl  MO3HABATEIbHOM
NEATeIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JieJlaTh Mpe3eHTAaIUI0
pE3yJIbTATOB BBIMOJHEHUSI XMMHUYECKOr0 IKCIEepUMeHTa (1abopaTopHOro OIbITa,
71a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHON M MCCIENOBATENIbCKOM  NEATENbHOCTH  MpPU  PEIICHUH
BO3HUKAIOUIMX MPOOJieM HAa OCHOBE y4€Ta OOIIMX HMHTEPECOB W COTJIACOBaHUS
no3unuii (00CyXaeHusI, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHI, oOmNpeneleHue KpPUTEpPUEB IO OIEHKE KauecTBa
BBINIOJTHEHHOM paboThI U ApyTHE).

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE AeCTBHS:

YMEHHE CaMOCTOSATEIbHO OIpPEACNATh ILEJIU JeATeIbHOCTH, IJIAHUPOBATH,
OCYHIECTBIISITh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTD, BEIOMpATh Hanbosiee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHHS] YIEOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
NPEJIOKEHHBI  aJITOPUTM JIEHCTBUU TIPU  BBIMOJHEHUU 3aJaHUN C  Y4ETOM
MOJIyYeHHUsS HOBBIX 3HaHUN 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, yMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJdbTaTOB 10 OCBOCHHIO OOS3aTEIBHOTO
COJIepKaHMsI, YCTAHOBJIICHHOTO JaHHOW enepanbHON pabouyel MporpaMMoi,
BBIJICIISIFOT: OCBOGHHBIE OOYYAIONIMMUCS HAay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI
NeUCTBHM, crenupuyecKue s NpeIMEeTHOM obinacth «XuUMHS», BHUIBI
JESTENBbHOCTH TIO0  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro  HWHTEepIpeTaIui,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSIX.

K xoniy oOydenus B 9 kjiacce mpeIMETHBIE PE3yIbTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSATUN: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBON 3(PpeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJNEKTPOJIUTBI, SJIEKTPOJUTHUYECKAS JUCCOLMALINS, PEAKIMU HOHHOTO
oOMeHa, KaTalu3aTtop, XHMHYECKOE€ paBHOBECHE, OOpaTHUMble U
HEOOpaTUMbIe pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKIUU,
OKUCIIUTEIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE U  BOCCTAHOBIICHHUE,
ajioTponusi, aMmpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,



METAJTMYECKasi), KpPUCTAJUIMYECKasi pemETKa, KOppo3us METaJJIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEakUuuH, NPEeAEIbHO IOIMyCTUMAs
koHueHtpanus [1JIK Beniectsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHSATHM U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

e ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBIeHUs (DOPMYIT BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKLIHNM;

e ONIPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUSI XMMHYECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO COCTAaBa, IMPUHAMICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIACCy COEIMHEHUN 1o (opmyliaMm, BHUJ XUMUUYECKOUH
cBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM, TUIT KPUCTALTMYECKOU
peILIETKN KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH [lepmognueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATH M XapaKTEepU30BaTh
Tabnuunyro dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKUX SJIEMEHTOB:
pasnuuath TOHSATHUS «TJIaBHas mnoarpymnmna (A-rpymnma)y W «moOodHas
noarpymnmna (b-rpynma)», Maneie U OOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOllee 4YHCIO JJIEKTPOHOB U
pacupeneneHue UX 1O DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTU B U3MEHECHUHU CBOMCTB 3JIEMEHTOB U UX COCAUHCHUM B
Ipeaenax MajiblX IEPUOAOB U TJIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

e KJIACCU(PUITMPOBATh XMMHYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peaKUMH (MO0 YUCIY M COCTaBy Y4YacTBYIOUIMX B PEAKLNU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIME H CHeNU(PUIECKHE XUMUYECKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IOATBEPKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

e COCTABJISATh YPABHECHUS JICKTPOJIUTHYECKON JUCCOLMALIAN KHACIIOT, IIEI0YEn
U COJICH, MOTHBIC U COKPAIIEHHBIE YPABHEHUS PEaKIlii HOHHOTO 0OMEHa,
YPaBHEHUSI PEAKUMW, NOATBEPKIAIOIIMX CYIIECTBOBAHUE T'€HETHUYECKOU
CBSI3M MEX/y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

e PACKPBIBATh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUU
MIOCPEACTBOM COCTAaBJICHUS SJIEKTPOHHOI0 OanaHca ATUX peaKIuid;



* IPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBHCHUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TPOTEKaHUS XMMHYECKUX TMPEBPAICHUA B Pa3IHMYHBIX
YCIOBUSX;

e BEIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJI0 XHMMHUYECKOrO0 3JIEMEHTa MO (opMyse COeIUHEHHS,
MaccoBYIO JIOJIF0 BEUIECTBA B pPACTBOpPE, MPOBOJIUTH pacCUYEThl IO
ypaBHEHUIO XUMHUYECKOH peakinu;

e CO0JIIOIATh MpaBUJia MOJIb30BAHUSI XUMHUYECKOW MOCYZ0M M 1ab0paTOpHbIM
obopy/ioBaHMEM, a TakKe TMpaBwia oOpalleHuss C BelIleCTBaMU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHAYECKUX OIBITOB IO TMOJYYCHHI0O W COOMPAHUI0 Ta3000pa3HbIX
BEIECTB (aMMHUaKa M YIJIIEKUCIIOTO rasa);

¢ IPOBO/INTH PEAKIINH, MOATBEPXKIAIONINE KAUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIOpUA-, OpOMUA-, MOIU-,
kapOoHat-, docdar-, cuiMkaTr-, cyiabhar-, THAPOKCUI-UOHBI, KaTHOHBI
aMMOHHUS W HMOHBI WM3YYCHHBIX METaJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATHh OCHOBHBIC OIEPAIIMHA MBICIUTEIBHON JEITeITbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEMAaTU3alio,  BBISBICHHE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [l M3Yy4YEeHHs] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIMi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIIO/IeHHEe, M3MEpPEHUE, MOJEIUPOBAHHUE, IKCIEPUMEHT (peasibHbI U
MBICJICHHBIMN ).

Coaepxanne yueOHOIl MpPoOrpaMmbl

Bgenenne. O0masi XapakTepuCcTHKA XMMHUYECKHX 3JIEMEHTOB M XMMHU4YECKHUX
peakumii

IMepuoauueckuii 3axkoH u Ilepuoauyeckass cucteMa XUMHYECKUX JIEMEHTOB
. U. MenaeseeBa. IloBTopenue 8 kiacca.

XapakTepucTuKa 3JIEMEHTA II0 €ro noyokeHuro B llepumoamueckon cucreme
xumuuyeckux diaemeHToB J[. WM. MenneneeBa. CBoiicTBa OKCHIIOB, KHCJIOT,
OCHOBAaHMM M COJIEM B CBETE TEOPUU DIECKTPOJUTHYECKON JUCCOUMALMU U
OKHCJICHUS-BOCCTAHOBJICHUS.

[lorsiTne o mepexomHbIXx odneMeHTaXx. AmdorepHOcTh. ['eHeTHueckuii psij
MEPEXOAHOI0 JIEMEHTA.

[Tepnonnuecknii 3axkoH u llepuoauueckas cucrema XUMU4YECKUX 31eMeHToB /. U.
Menneneesa.

XuMHYecKass OpraHu3aius XWUBOWM M HEXKHUBOM MNPHUPOJBI. XUMHYECKHH COCTAB
AApa, MAaHTHM M 3€MHOW KOpbl. XUMHUYECKHE 3IJIEMEHTBI B KJIETKaX MKUBBIX
Oprannu3MoB. Makpo- 1 MUKPO3JIEMEHTBI.

O6o0011eHne cBeEHU 0 XMMHUUYECKUX peakuusx. Kiaccupukanus XuMUYECKHUX
peakuuii MO Pa3JIMYHBIM IPU3HAKAM: «UYHUCJIO W COCTaB PEArupyrolnx Hu



00pa3yIoluxcsl BEIIECTBY, «TEIUIOBOM 3(PQeKT», «HampaBiIeHHUE», «U3MEHEHUE
CTENEHEl OKUCIEHUS DSJEMEHTOB, OO0pa3yloIIMX pearupyrolnue BellecTBay,
«(paza», «ucnonp3oBaHue KaTanuzaTopa». [loHATHE O CKOPOCTH XUMHUYECKOH
peakiuu. DakTOpbl, BIMAKOIIHAE HAa CKOPOCTh XHMHMYECKHX  PEaKLUU.
Karanuzaropsl u kartanu3. UHrHOUTOpPBEl. AHTHOKCHIAHTHI.

JemoncTpanuu. Paznuunsie ¢opmel  Tabmuusl J[. WM.Menneneea. Moaenu
aTOMOB 3JIEMEHTOB |—T0 mepuonoB. Mogenb CTpOEHUs 3€MHOro Inapa
(momepeuHslii pazpes). 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW PEAKIUU OT MPUPOIbI
pearupyrommx BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM pEaKIHH OT
KOHLIEHTPAllMM PEarupyromux BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakuud OT IUIOUIaJAM CONPUKOCHOBEHHUS PpEarupyrolux BEHIECTB («KUISIIUM
CIION).

JlabopaTopHbie onbIThl 1. [lonydyeHne ruipokcuia HUHKA U UCCIEAOBAHUE E€TO
CBOMCTB. 2. MoaenupoBanue noctpoeHus llepuonnueckoil CUCTEMBI XUMUYECKUX
aneMmeHToB J[. U.MeHneneeBa

Tema 1. O0001IeHHEe 3HAHUI 110 KypCy. XUM.peakuuu 2 4.

ITonoxenne merannos B Ilepuoanueckor cucreMe XUMUUYeCcKux aneMeHToB /. .
MenneneeBa. Meramnueckas KpUCTaUIMYECKasl PEMIETKA M MeTajuIMdecKas
xumuueckas cBs3b. OOmwue duzudyeckue cBoictBa MetawioB. CIiaBbl, HX
CBOMCTBA M 3Ha4Y€HHE. XMMHUYECKUE CBOMCTBA METAILUIOB KaK BOCCTAHOBUTEIIEH, a
TAaK)K€ B CBETE HUX TMOJIOKEHUS B OJJIEKTPOXUMUYECKOM pSAYy HaNpsKEHUN
METaJIIOB.

Koppo3us meranminoB u crocoObsl 60pbObl ¢ Heil. Mertamisl B npupojae. Oomime
CIOCOOBI UX TOTYYEHHUS.

Tema 2. Xum.peakiiuu B pacTBopax 6 4.

OO0masi xapakTepuCTHKA MIEJOYHBIX MeTALI0B. Metamisl B mipupojae. O6imiue
crocoOwl ux monydeHusi. Ctpoenue atomoB. lllemouHble MeTamiabl — MPOCTHIE
BEIIECTBA. BaxHeWllne COEIUHEHHS  WIEJOYHBIX  METALUIOB  —OKCH/IBI,
THUAPOKCUIBI U CONU (XJIOPHUIBI, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBOWCTBA U
MpUMEHEHUE B HAPOJHOM X03siicTBe. KanuitHbie ynoopeHus.

Oomasn XapaKTepUCTHKA 3JIEMEHTOB rJIaBHOM MOArPyIIbI II
rpynnsl. Ctpoenne aroMoB. lllenoyHo3zemenbHbIE METAIBI —  IPOCTHIE
BEIIECTBA. BaxkHENIINE COEAMHEHMS LIEITOYHO3EMEIBHBIX METAJNIOB — OKCHUJBI,
TUAPOKCUIBI U CONM (XJIOpUJIBI, KapOOHATHI, HUTPAThI, Cyabdatel, pocdarsr), ux
CBOWCTBA M IPUMEHEHNE B HAPOJAHOM XO3SMCTBE.

Amwomunnid. CTpoeHue atoma, (pU3HUYECKUE U XMMHUYECKHE CBOICTBA MPOCTOTO
BemiectBa. COEAUHEHHUS] aIOMUHUSA — OKCHUJ M TUJPOKCUIl, UX aM(POTEpHbIN
xapaktep. Baxunenmme conu amoMuHuA. lIpuMeHeHuWe anoMUHHS U €ro
COCIMHEHN.

Keneszo. CtpoeHne artoma, (PU3MYECKHEC H XHMHYECCKHE CBOMCTBA ITPOCTOTO
BemiecTBa. ['eHernmyeckue psael Fe2+ u Fe3+. Baxueiimue conu xenesa.
3HAYEHHUE KEJEe3a U €ro COEAUHECHUH ISl IPUPOABI U HAPOJAHOTO XO3SMCTBA.
Jemonctpamun. O0pa3iibl HIETOYHBIX U IIEJI0YHO3EMENIbHBIX MeTAIIIOB. O0pa3iibl
cIiaBoB. B3anmopencTBrue pacTBOPOB KUCIIOT U cojel ¢ MetamiaMu. llonyuenue



TUAPOKCHUIA AIFOMUHUS U UCCIIEIOBAaHUE €TI0 CBOMCTB. B3auMoznencTBre xeiesa ¢
cosistHo kucioTol. Ilomydenue rugpokcunoB xeneza (II) u (1) u uzyuenue ux
CBOMCTB.

IIpaktuueckue padorel. 1.  OcymecTtBieHHME  LENOYKHM  XMUMHYECKHX
npeBpamieHuid. 2. IlomyyeHue m CBOWCTBAa COEAMHEHWHA MeTAJLIOB. 3. Pemenue
JKCIEPUMEHTAJbHBIX 3aJlad Ha pACHO3HABAHUE M IMOJIYyYEHUE COEAUHECHUU
METaJJIOB.

KonTpoabnas pabora Ne2 no teme : MeTamib»

Tema 3. Hemetanibl u uX coeuHeHus 13 u.

OO6miast xapakTepuUCTUKa HEMETaJUIOB: moJiokeHue B Ilepuogmyeckoi cucreme
XxuMHYeckux d1emMeHToB /1. I.Menaeneena,

OCOOCHHOCTU CTPOCHHUSI aTOMOB, 3JEKTpooTpuiateabHocTh (D0) kKak wmepa
«HeMeTaUIMYHOCTHY, psaa 0. Kpucraminueckoe CTPOCHHE HEMETAIOB —
OpPOCThIX  BemlecTB.  AjoTponusi. @DuU3HWYECKHME  CBOWCTBA  HEMETAIJIOB.
OTHOCHUTENBHOCTh OHATHI «METAIID U «HEMETAJLI.

Bonopona. Ilonoxenne Bomopona B Ilepuognueckol CHCTEME XHMHUYECKUX
anemeHToB JI. . MenneneeBa. CtpoeHue aromMa M MOJEKYJbl. PU3MYECKUE U
XUMUYECKHE CBOMCTBA BOJAOPO/IA, €0 MOJYyYeHUE U MPUMEHEHHUE.

Boaa. Ctpoenune wmonekynbl. BogoponHas xumuueckas cCBsA3b. Duzmyeckue
CBOMCTBa BOJbl. AHOMAaauU CBOWCTB BOABL. [uiupodunbHbie U TUIPOGOOHBIC
BellleCTBa. XHWMHUYECKHE CBOWCTBA BOABL. KpyroBopoT BOABI B HPHUPOJE.
Bonoounctka. Aospamus Boabl. bbeiToBbie  (GuUIbTpbl. MuHepanbHbie BOJIBI.
JluctunnrpoBaHHasi BOJa, €€ MOJIyYEeHUE U IPUMEHEHNE.

Ob0mas xapakrepucTuka rajgoreHoB. CtpoeHne atomoB. I[IpocTeie BemiecTBa U
OCHOBHBIE COEAMHEHHUs TallOT€HOB, MX cBoWicTBa. KpaTkue cBeneHHs o XJIOpe,
opome, ¢rope u unozge. [IpumMeHeHUe TalOreHOB M MX COCIUHEHUN B HAPOIHOM
XO35MCTBE.

Cepa. CtpoeHue aroma, ajuIOTPONUs, CBOWCTBA M TMPUMEHEHHE POMOMYECKOM
cepbl. Okcunbl cepsol (IV) u (VI), ux nonyuenue, cBoiictsa U npumenenue. CepHast
KHCIIOTa M €€ COJM, MX NPUMEHEHHE B HApoJHOM Xo3siicTBe. [Ipou3BoncTBO
CEPHOM KHUCJIOTHI.

A3ot. CTpoeHne aTomMa U MOJIEKYJIbl, CBOMCTBA IMPOCTOTO BEHIECTBA. AMMHAK,
CTPOEHHE, CBOMCTBA, MOJyUYeHHE U NpuMeHeHue. Colr aMMOHHUSI, UX CBOWCTBA U
npuMmenenne. Oxkcuasl azotra (II) m (IV). AzoTHas kucinorta, ee CBOICTBa U
npuMeHeHue. HwuTpatel W HUTPUTH, mpodieMa WX  COACPKaHUA B
CEIbCKOXO3IMCTBEHHON MPOAYKIINHU. A30THBIC YIOOPECHHS.

®ocdop. CtpoeHne atoma, auIOTPOIHUs, CBOKWCTBAa Oermoro u kpacHoro (ocdopa,
ux npuMenenne. OcHOBHBIE coenuHenus: okcun (hochopa (V) u oprodocdopHas
kuciora, hochater. DochopHbie y10OpeHUSI.

¥Yraepoa. CtpoeHue atoma, aljoOTpOIHUsl, CBOWCTBA MOAU(UKAIUMN, TPUMEHEHHUE.
Oxcunpt yraepoaa (II) u (IV), ux cpoiictBa u npumenenue. KapOooHaThl: KaabIIUT,
cojia, MOTAalll, UX 3HaY€HUE B MPUPOJE U KU3HU YETIOBEKA.

Kpemuuii. CtpoeHue aroma, KpHUCTAJUIMYECKUH KPEMHHM, €ro CBOMCTBA U
npumenenune. Okcup kpemuus (IV), ero npuposiHbie pa3HOBUAHOCTU. CHIIMKATHI.



3Ha4YEHUE COCAMHEHUH KPEMHUs B XKMBOW M HExXUBOM npupone. [lomarue o
CUJIMKATHOW NPOMBIIUICHHOCTH.

Jemoncrpanuu. [lonyuenne u pacro3HaBanne Bogopoaa. KauecTBeHHas peakuus
Ha TaJIOTEHUJ-UOHBL.. B3auMonencTBre KOHUEHTPUPOBAHHON a30THOM KHUCIIOTHI C
MEJIBIO.

JlabopaTopHbie onbITbl. O3HAKOMJIEHHE C COCTABOM MHUHEpaiabHOM Boabl. 30.
CgoiicTBa pa30aBieHHOM cepHOM KHUCJIOTHL. V3ydeHue CBOWCTB amMmuaka.
Pacno3naBanue coneit ammonusi. ['openue gocdopa Ha BO3IyXe U B KUCIOPOJIE.
Pacno3naBanue docdaros. ['openune yrns B kuciopone. Ilepexon kapooHATOB B
TUAPOKApOOHATHI.

IIpakTuyeckue padorbl. 4. PemieHue SKCHEPUMEHTAIBHBIX 3a/ad [0 TEME
«Iloarpynna xuciopona». 5. [lonydyenue, cobupanue 1 pacrio3HaBaHHUE ra3oB.
KonTpoabHas padora Ne3 no teme : Hemeramuiby

Tema 4 MeTa/uibl M UX COeAUHEHHS 6 4.

OO0umas xapakTepUCTHKA HIEJOYHBIX MeTalI0B. Metauibl B nipupoje. O01mue
criocoObl ux moaydenus. CtpoeHue atomoB. lllemounble MeTamaIbl — MPOCTHIC
BeIlIECTBA. BaxHEHIlIMe COEAUHEHUS  IICJOYHBIX  METaNIOB  —OKCHUJIBI,
TUAPOKCHUIBI U COJIH (XJIOPUIIBI, KapOOHATHI, Cyb(haThl, HUTPAThl), UX CBOMCTBA U
IpUMEHEHHE B HApOJIHOM X03siicTBe. KanuitHeie y1o0peHus.

Ob6mas XapaKTepUCTHKA 3JIEMEHTOB IJIABHOH MOATPYNIbI II
rpynnsl. Ctpoenne aroMoB. lllenoyHo3emenbHbIE METAIBI —  IPOCTHIE
BellleCTBA. BakHeWIINe COEIMHEHMS IIEIOYHO3EMENIbHBIX METANIOB — OKCHIBI,
TUAPOKCUIBI U CONM (XJIOpUJIBI, KapOOHATHI, HUTPATHI, Cyiabdartel, pocdarsr), ux
CBOMCTBA Y IPUMEHEHNUE B HAPOJHOM XO35MCTBE.

Amwomunnii. CTpoeHue aTtoma, (pU3HYECKUEC W XMUMHUYECKHE CBOMCTBA IMPOCTOTO
BerecTBa. CoOeNMHEHUS ATIOMUHUS — OKCHUJl M THUAPOKCHUI, MX aM(pOTEpHBIN
xapaktep. Baxueumue conu anoMuHus. [IpuMeHeHWEe aIOMUHUS W €T0
COEeIMHEHUMH.

Kenezo. Ctpoenue artoma, (uU3MUYECKHEe W XHMHUUYECKHE CBOWCTBA MPOCTOTO
BemiectBa. ['enetnueckue psaael Fe2+ u Fe3+. Baxuelimue conm xenesa.
3HaueHME Keye3a U ero COeAMHEHUM SISl PUPOJIbI U HAPOJIHOIO XO3SICTBA.
JemoncTpanuu. OOpa3ibl METOYHBIX U MIETOYHO3EMENbHBIX MeTalIoB. OOpasiibl
CIIaBoB. B3anmozencTBue pacTBOPOB KUCIIOT U coier ¢ metauiaMu. llomyuenue
TUJIPOKCHJIA aTIOMUHUS W MCCIIEIOBAHUE €r0 CBOMCTB. B3anMoieicTBrE xkene3a ¢
cosistHOM kuciotoi. Ilonyuenue rugpokcunon xeneza (II) u (III) u uzyuenne ux
CBOWCTB.

IlpakTuueckne padorel. 1. OcymiecTBieHHME  LENOYKH  XUMHUYECKHX
npeBpamienuid. 2. [lonydyeHne u CBOMCTBAa CO€NMHEHHMU MeTaioB. 3. Pemienue
JKCIIEPUMEHTAJBHBIX 3aJ1ad Ha pACHO3HABAHUE M IIOJIYYEHUE COCAUHECHUU
METAJIOB.

KontpoabHas padora Ne2 o teme : Metauibn

Tema 5 Xumus u okpy:xawmasn cpeaa 1 u.

M3yunuths xumMmuyecknil coctaB miaHeThl 3eMiisi. Oxpana OKpysKaromen cpeasl.



Tema 6 OOo0OmIeHHMe 3HAHMH 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka K rocy1apcTBeHHOH UTOroBoi arrecranuu (OI'J) 5 u.
Ilepuonnueckuit 3akoH u Ilepuonndeckas cucTteMa XUMHYECKUX DIEMEHTOB /l.
N.MenneneeBa. @U3NYECKUN CMBICH NOPSAAKOBOIO HOMEpPA JJIEMEHTa, HOMEPOB
nepuofa W Tpynmbl. 3aKOHOMEPHOCTH HW3MEHEHHsI CBOWCTB JJEMEHTOB MU HUX
COEMHEHUI B NEPUOJAX U IPyNIax B CBETE NMPEICTABICHUN O CTPOEHHH aTOMOB
aneMeHTOB. 3HaueHue [lepuoanyeckoro 3akoHa.

Buapl XvMHYECKUX CBS3€M U THUIIBI KPUCTAUIMYECKUX pElIEeTOK. B3auMocBssb
CTPOCHUS U CBOMCTB BEIIECTB.

Knaccudukanus XuMHUYECKHX peakUMil MO pa3iuyHbIM MpU3HAKaAM (YUCIO H
COCTaB pearupyromux 1 o0pa3yroluxcs BEECTB; HaJIU4YKhe rpaHullbl pasnena ¢as;
TEIIOBOM 3(QPeKT; M3MEHEHUE CTENEeHEeW OKHUCIEHHUS AaTOMOB; HCIOJb30BAHHE
KaTajau3aTropa; HampaBiieHue mnpoTekaHus). CKOpPOCTh XMUMHYECKUX pEaKUHi H
¢dakropsl, Baustone Ha Hee. OOPAaTUMOCTh XUMHMUYECKHX PEAKUUN M CIOCOOBI
CMEILEHHS] XUMUYECKOTO PABHOBECHS.

[IpocTeie ¥ cOXKHBIE BellecTBAa. MeTaibl U HEMETaUIbl. [ €HETUUECKUE PSAbI
MeTajla, HEMeTalla W [epexoAHoro Meramaa. OKCUabl U TUAPOKCHUIBI
(ocHOBaHUA, KHUCIOTHI, aMQoTepHble TUAPOKCHIABI), conu. Mx cocras,
knaccupukanuss W O0IIMe  XUMUYECKHEe CBOMCTBA B  CBET€  TEOPHUH
AJIEKTPOIUTUYECKON TUCCOLUALUY.

KonTponsnas padora Ned4 no teme : «OO60O0UIeHNE 3HAHUN 10 XUMUU 32 KypC
OCHOBHOM ILIKOJIBD»

HNToroBasi KOHTpPoJIbHAsA padoTa 3a Kypc XumMuu 9 Kiacca



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne Ha3zBanue riassl KomnuectBo | [Ipaktnueckue | KoHTposbHBIE
TJIABBI 4acoB paboThI paboThI
1 Benenune. O6uias 2 - -
XapaKTEepUCTHKA

XUMHUYECKUX JIEMEHTOB U
XUMHUYECKUX PEAKLIUM.
Ilepronnueckuit 3aK0H U
[Iepuonnueckas cucrema
XUMHUYECKUX DJIEMEHTOB
J.M.Menneneena.
O060011eHne 3HaHui Mo
Kypcy. XHM.peaKkuHu.
IToBTOpEeHUE Kypca 8
kiacca «Kiaccesl

COECIMHEHUI.
2 XHM.peakluy B pacTBOPAX 6 1 1
3 HemeTame 13 1 1
4 MeTamisl 6 1 1
5 XUMUS U OKpYyKaromias 1 - -
cpena
6 O00011IeHME 3HAHUI IO 5 - 1
XUMUU 32 KypC OCHOBHOM
mkoabl. [loaroroska k
Oo1o.
5} Peszepn 1 - -

Hroro 34 3 4




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

B nomomps mkonsHOMY yuntento. M. FO. ['opkosenko «Iloypounsie pazpaboTku
0 XMMUU K y4eOHUKaM:

O. C. T'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pyasurtuca, @. T

deapamana» 9 kitacc. «Bako», MockBa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



