


HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1o XMMHH OCHOBHOTO 00mIero oOpa3oBaHus (yriiyOJEHHBIA YPOBEHB)
COCTaBJIEHa HA OCHOBE TPEOOBaHMI K pe3ysibTaraM OCBOEHHUS OCHOBHOU 00pa3oBaTeNIbHOMA
IporpaMMbl OCHOBHOTO 00uiero odpasoBanus, npeactapicHHbix B GI'OC OO0, ¢ yuetom
benepanbHoil padoueii MporpaMMbl BOCIIUTAHUS.

[TporpaMmma mo xuMuM pa3paboTaHa € LENbK OKA3aHWS METOAMYECKOH MOMOIIU
YUUTENIO B CO3/IaHUU PAb0UEi TPOrpaMMbl IO yU4EOHOMY MTPEIMETY.

[TporpaMma mo XxuMuM AAET MPEACTABICHUE O LENX, OOUIeH cTpareruu OOy4yeHws,
BOCIUTAHHUS M Pa3BUTHS OOYYAKOIIMXCS CPEACTBAMM YUYEOHOrO MpEAMETa, OMPEACIICT
00s3aTeIbHOEC  TPEAMETHOE COACPXKAHHWE, €ro CTPYKTypy N0 pa3ienam W TEeMaMm,
pacrpeaeneHie No KJIaccaM, PEKOMEHAYEMYIO MOCIEA0BATENIBHOCTh W3YUYCHUST XUMHUHU C
YUYETOM MEXKMNPEAMETHBIX W BHYTPUIPEIAMETHBIX CBS3€H, JIOTMKM YyueOHOro mpoliecca,
BO3pPACTHBIX OCOOCHHOCTEH oOywatronmxcs. B mporpaMmme 1o XWMHM  YUATHIBAKOTCS
BO3MOKHOCTM y4eOHOTO MpeaMeTa B pealu3aluud TpeOOBaHMH K  IUIAHUPYEMbIM
JMYHOCTHBIM, METAMTPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUU
OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATEIBbHOU AEATEIBHOCTH OOYYAROIIErOoCs MO OCBOEHUIO
y4eOHOTO COACPKAHUSL.

N3yueHre XUMUM Ha YPOBHE OCHOBHOIO OOMIEr0 OOpa3OBaHMS OPUCHTUPOBAHO HA
OOLICKYJBTYPHYKO MMOATOTOBKY, HEOOXOMUMYKO Uil BBIPAOOTKA MHPOBO33PEHYECKHUX
OPUEHTUPOB, PA3BUTUS UHTEIICKTYAIbHBIX CHOCOOHOCTEH M MHTEPECOB OOYYaIOLIMXCS, Ha
MPOJIOJDKEHUE 00YUYEHUS HA YPOBHE CPEIHErO 00IIEero 0Opa3oBaHusl.

3HaHWE XMUMHH CIYXKUT OCHOBOH 71l (POPMUPOBAHUS MUPOBO33PEHUS 00YyUAOLIETOCH,
€ro MPEICTABICHAN O MAaTEPHAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAKOT (POPMHUPYEMBIE
XUMHUEH MPEICTABICHUS O TPEBPALLCHUIX SHEPTUU U BEUIECTB B MPUPOJIE, O MYTAX PEIICHUS
rJI00AJIBHBIX MPOOJIEM YCTOMYMBOrO PAa3BUTHS YETOBEUYECTBA — CHIPHEBOM, SHEPreTHUECKOM,
OPOAOBOIBCTBEHHONH MTpoOJieM, MNPOOJIIEMBI  3KOJIOTUYECKOH Oe30macHoCTH, mpodiem
31PaBOOXPAHEHUS.

H3yueHne XumMuu:

CHOCOOCTBYET peallu3allid BO3MOXKHOCTEH /Il CaMOPa3BUTHS W (OPMUPOBAHUS
KYJITYPbI IMYHOCTH 00y YAIOIIUXCsl, UX 001ei 1 (PyHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCUT BKJIad B (OPMUPOBAHUE MBILUICHAS M TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcs, HABBIKOB 1754 CaMOCTOSITENTbHOM yueOHO NESITETbHOCTH,
AKCMEPUMEHTAJILHBIX U UCCIIEAO0BATEILCKUX YMEHHMA, HEOOXOAUMBIX KaK B MOBCETHEBHOMN
YKU3HU, TaK ¥ B MPO(HECCUOHAILHON JESITENBHOCTH;

3HAKOMUT €O  CHEHU(PUKOW HAYYHOTO  MBILUICHUS, 3aKJIaJbIBAET  OCHOBBI
OPEACTaBICHU O €IMHCTBE MNPUPOJILI M UEIOBEKA, SBISETCS KJIIOUEBBIM 3TaroM B
($OopMHUPOBaHMHU €CTECTBEHHO-HAYYHOM FPAMOTHOCTH 00y YarOIIUXCS;

cnocoOCTBYET (POPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TPHPOJE, K YEJIOBEKY, BHOCUT CBOHM BKJIAQJ B JKOJOTMYECKOE OOpa3OBaHHE
o0y Jaronmxcsi.



JlaHHBIE HATPABJICHUSI B OOYUYECHUM XUMHUM 00ECNIEYNBAOTCS CNEMUPUKON CONEPIKaHUs
npeaMeTa,  KOTOPBIA  SIBJISIETCA  MEJArOrM4eCKd  aAalTUPOBAHHBIM  OTPAKCHHUEM
OTNPEAETIEHHOTO 3Tana pa3BUTHS XUMHUH.

YrnyOnéHHbli Kype XWUMHH OCHOBHOTO OOMEro oOpa3oBaHHMs OPHEHTUPOBAH Ha
OCBOCHME OOYyYarOIIMMHCS CUCTEMBI TMEPBOHAYAJBHBIX MOHATHA  XHMHH, OCHOB
HEOPraHW4YeCKON XUMHH, OCHOBOIOJIArat0IMX MPEACTABICHUN O0IICH XUMUN U OTIEIBHBIX
3HAYUMBIX TIOHATUI OPraHuYECKON XUMUH.

CTpyKTypa coaepkaHusi TpOrpamMmMel 10 XUMHHA CPOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoja k €€ uzyueHuro. CoaepaHue CKIaABIBACTCS U3 CHCTEMBbI MOHATHIA O XMMHYECKOM
3JIEMEHTE M BEUIECTBE M CUCTEMBI MOHATUH O XUMHUYECKOW peakuuu. O0e 3TM CHCTEMBI
OPraHM30BaHbl MO NOPHUHUMITY TMOCJIEI0BATEILHOTO PA3BUTHS 3HAHWHA HA OCHOBE
TEOPETUUECCKUX MPEICTABICHHUIA PA3HOTO YPOBHS:

ATOMHO-MOJICKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepnomnueckoro 3akona J1.M. MeHnaeneesa Kak OCHOBHOIO 3aKOHA XUMUH,

YYEHHUS O CTPOCHUM aTOMa U XUMUYECKOM CBsI3U;

NPEICTABICHHUNA 00 3IEKTPOIMTUYECKON JUCCOLMALIMH BEILIECTB B PACTBOPAXx;

0 XMMHYECKOH KHHETUKE U TEPMOJIMHAMUKE.

B OCHOBY TeOpeTMYECKMX 3HAHWK MOJIO)KEHbI SMIAPUYECCKH TONTYUYEHHBIE (DAKTHI.
TeopeTruecKkne 3HaHMS PA3BUBAKOTCS TMOCICAOBATENLHO OT OJHOIO YPOBHS K JAPYTOMY H
00ecneYrnBarOT 00yYarOMMMCS BO3MOXKHOCTb OOBSCHATH M MPOTHO3MPOBATH CBOMCTBA,
CTPOEHHE U 00JaCTH MPAKTUYECKOTO MPUMEHEHUS N3y YaEMbIX BEIIECTB.

OcBocHHE cOACPKaHUsI MPOTPAMMBI IO XUMUHM TIPOUCXOIUT C UCMOJIB30BAHUEM 3HAHUM
U3 paHee W3YYCHHBIX YYEOHBIX MPEAMETOB. OKPY)KAOIMMHA MuUp, Ouosiorus, (Qu3Mka,
MaTEMaTHKa, reorpadusi, TEXHOIOT U, ACTOPHSL.

[TporpaMma OCHOBHOrO 00mIEro OOpa3oBaHHWs MO XUMHM (YIIIyOJIEHHBIH YpPOBEHB)
OPUEHTUPOBAHA HA COXPAHEHUE (PYyHIAMEHTAJILHOIO XapakTepa 00pa3oBaHUsl, cHelU(pUKA
y4eOHOro mnpeaMera W 0O0ECNEUYEeHUE YCHEmHOro OO0y4YeHHs Ha CIEIYIOMEM YPOBHE
oOpazoBaHus. B mporpamMme 1O XUMUM pealu3yeTcs pa3BHBAKOMIAs M IMPAKTUYECKAs
HANpPABJICHHOCTh  O0ydeHuss xumuu, JgudpdepeHumanus OoO0yuYeHUs, BKJIFOYAKOMIAS
npPOPUIBHYIO MOArOTOBKY OOYYAOIIMXCS W MOCICAYIOIIEE CAMOONPEICICHHE B BBIOOPE
HanpaBJcHUs: 00y4YeHUsl B TPOPUIIBHBIX KJ1accax.

VYriyOnéHHOE M3YUEHUE XUMUM COCOOCTBYET peaim3alivi 3a1a4y npodhecCHoHaIbHOM
OPUEHTALIMA W HAMPABIEHO HAa MPEIOCTABICHUE BO3MOKHOCTH KAKIAOMY OOyYaromIemMycs
NPOSIBUTh CBOM MHTEJUICKTYAIbHBIE U TBOPYECKUE CIIOCOOHOCTH MPH M3YUYEHUM Y4EOHOTO
npeaMeTa, HEOoOXOOUMBIE Ui MPOJO/DKEHHMS O0pa3oBaHWs W JalbHEHMIIEH TPyaOBOM
JESATEbHOCTH.

[Tporpamma no xumuu (yrayOnEéHHBINA YPOBEHb) MPEAHA3HAUEHA ISl UCMIOJIB30BAHUS B
00pa30BaTENIbHBIX OPraHM3alMIX, PEATU3YIOIMX MPOrpaMMbl  AH(PPEPEHINPOBAHHOTO
(yrnyOnéHHoro, npo(UIbHOTO) W3YYEHUS OTACNIbHBIX YYE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111er0 0OPa3oBaHUsI.

OOpazoBarenbHble  (PYHKIMM XHMHH, H3Yy4acMOi Ha yrayOJeHHOM  YPOBHE,
peaM3yrOTCs B Mpolecce (POopMUPOBAHUS 3HAHUNA OCHOB XMMHMUYECKOW HAyKW Kak 00JacTh



COBPEMEHHOIO €CTECTBO3HAHMS, 00NACTH MPAKTUUECKON ACITENBHOCTH YEJIOBEKA U OJHOTO
U3 KOMIIOHEHTOB MMPOBOM KyJbTYphl. 3agaya ydeOHOro mpeaMeTa COCTOMT B
(OpPMHUPOBAHUU CUCTEMBI XUMHUUYECKUX 3HAHUN — BOXKHEUIIUX (PAKTOB, MOHITHH, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUH, AOCTYMHBIX OO0O0OHICHUI MUPOBO33PEHUYECKOTO XapakTepa,
A3blKa HAYKW, B MPHOOIICHWM K HAyYHbIM METOAAM [MO3HAHWS MPH M3YUYEHUH BEIICCTB U
XUMUYECKHX peaklumid, (JOPMUPOBAHWUU M PA3BUTUM MMO3HABATEIBHBIX YMEHWA M COCOOOB
JESATEIIBHOCTA U UX NPUMEHEHUN B yUYE€OHO-MTO3HABATENBHON M YUEOHO-HCCIEA0BATENBCKOM
JESATEIBHOCTHA, OCBOCHUM MPAaBUJ 0€30MacHOr0 0OpallleHUsl C BEIIECTBAMY B MOBCEAHEBHOM
JKAZHU.

[lenn wm3yuyeHHs XWUMHH OTPAKAKOT HAMPABJICHHOCTH OOYYCHWsT Ha Pa3BUTHE W
CaMOpPa3BUTHUE JINYHOCTH, (POPMUPOBAHUE €€ MHTEIUICKTA U OOLICH KYJIbTYPHI.

H3yyeHne XuMUM HapaBJIeHO HA TOCTIKEHHUE CIIEAYFOIINX LIETIEH:

(OpMUPOBAHKE UHTEJUICKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOH K CaMO00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO PELICHUH, CTOCOOHOW aganTUpOBaThCs K
OBICTPO MEHSIFOLIMMCS YCIIOBUSIM KU3HU;

(OpPMUPOBAHKE CUCTEMBI XUMUYECKUX 3HAHWH KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA, KaK OCHOBBI JIJI IOHUMaHUs XUMHUYECKONH CTOPOHBI SBJIEHUN OKPY KAFOLLETO
MHpPA, OCBOCHUE S3bIKa HAYKU;

npuoOlmeHne  oOydarmuxcs K CaMOCTOSITENIbBHOW — MO3HABAaTEAbLHOM W
UCCIICIOBATENILCKON  JEATENIBHOCTH, K HAyYHbIM METOJaM NO3HaHWs, (OPMUPOBAHUE
MOTHBALIMH U PA3BUTHE CIIOCOOHOCTEH K N3YUYCHHUIO XUMUU,

(dbopmupoBanue 00MIEH (PYHKIIMOHATILHON M €CTECTBEHHO-HAY YHOM TPaMOTHOCTH, B TOM
YHUCIIE YMEHUI OOBACHATH W OLIEHUBATH SBJICHUS OKPY>KAFOIIETO MUPA, UCIOJIb3Ysl 3HAHUS U
OMBIT, TOJIYYCHHBIC TPU H3YYEHUU XUMUU, NPUMEHSATH WX OPU PEUICHWU MNpPOOJEM B
MOBCCIHCBHOM JKU3HH U TPYAOBOH NEATCIBHOCTH,

pa3BUTHE y OOY4YarOIIMXCSl MHTEPECA K M3YUYCHUIO XUMUU KU cepam NeATEIBHOCTH,
CBSI3aHHBIM C XMMHEH, MOTHBALMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOQUIIS U
HANPABJICHHOCTH JAILHEHIIET0 00y YCHHUS,

OCO3HAHME IIEHHOCTH XUMHWYECKMX 3HAHUN B JKM3HU YEJIOBEKA, ITOBBIIIEHHUE YPOBHSA
OKOJIOTHYECKON KYJIBTYPBI, HENPUAATHE ACHCTBUN, IPUHOCAIINX BPEL OKPYKAOIIEH CpeEae U
300POBBIO JIFOJIEH,

npruoOpeTeHre  OOyYArOIIMMHUCA  OMbITA  CAMOIMO3HAHWS, KIFOYEBBIX  HABBIKOB
(KJIFOYEBBIX KOMIIETEHIMH ), HEOOXOANUMBIX JIJIsl PA3JIMYHBIX BUJIOB ACATECIBHOCTH.

Ha yrnyOnénnoe mzyueHue ydeOHOro mpeamera « Xumus» orBoautcs 102 daca B 8
kiacce (3 yaca B Heaemo) U 136 dacoB B 9 knacce (4 yaca B HENEN0), Bcero 238 4acoB 3a
JIBa T0J1a OOy 4YCHHMSI.



COJAEPKAHUE OBYUYEHUA
8 KUIACC

IlepBoHa4Ya/ibHBIE XUMHYECKHE OHATHS

XuMus — BaKHAas 00JIaCTh €CTECTBO3HAHMS M MPAKTUYECKONH NEATEIBHOCTH YETIOBEKA.
[Ipeamer xumuu. Posmb XuMuM B KM3HM 4YelloBeka. Kparkue cBeaeHus 00 HMCTOPHUH
BO3HMKHOBEHUS U PA3BUTHSI XUMUKU. XUMUS B CUCTEME HayK. Tena u BemectBa. GU3nuecKue
U XHAMHYECKWE CBOMCTBA BEIIECTB. ATpErarHele COCTOsHMS BemecTB. [loHsTHE O
TEOPETUYECKMX W SMIHAPUYECKMX METOJAaX TO3HAHUS B E€CTECTBEHHBIX HAyKax.
[IpencrapneHus 0 HAYYHOM MO3HAHUM HA SMIIUPUYECCKOM YPOBHE: HAOIIFOICHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHKE, BBIUMCICHUE. [IpencTaBieHrMs O HAYYHOM IMO3HAHWU HAa
TEOPETUYECKOM YPOBHE: HAYUYHBIE (DAKTHI, MPOOJIEMa, THIIOTE3a, TCOPHSI, 3aKOH.

S3bIK XxuMuH. ICTOYHUKN XUMUYECKOU MH(OPMALIHH.

[Tonsitne 0 MeToaax paboThl C XMMUYECKMMH BemecTBaMu. OO00py10BaHHE IKOJIBHOM
xuMudeckoii jadbopatopuun. [lpaBuma Oe3omacHOro oOpallleHHs C  BEIIECTBAMM U
1a00pPaTOPHBIM 000PY TOBAHUEM.

YucTtele BemectBa U cMecH. [IpUpoaHbIE CMECH: BO3AYX, MPUPOAHBIA ra3, HE(Th,
MPUPOJHBIC BOJIbI, TOPHBIC MOPOJLI U MUHEPAIBI. [[OHATHE O TOMOTE€HHBIX U T€TEPOTCHHBIX
cmecsax. CrocoObl pazeneHus cMeceid. OUncTKa BEIICCTB.

BemectBa 1 XxumMudeckue peakuud. ATOMBI U MOJICKYJBl. XUMHWYECKHAE SJIEMEHTHI.
CHUMBONBI XMMHYECKMX JJIEMEHTOB. [IpocThle M CHOKHBIE BewEcTBA. MeTamnsl U
HEMETAJUIBL. BemecTa MOJNIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMUS.

Xumuueckas (popmyna. BalleHTHOCTP aTOMOB XWMWYECKMX 3JEMEHTOB. 3aKOH
NOCTOSIHCTBA COCTaBa BewiecTB. ONPEAENEHUE BAIEHTHOCTH 3JIEMEHTOB MO (hopMysiam
OMHAPHBIX COCIMHEHWA M cOocCTaBlicHUE (POpPMyN OMHAPHBIX COCAMHEHWH MO BAJICHTHOCTH
aneMeHToB. OTHOCUTENBHAS aroMHas Macca. OTHOCUTENBHAs MOJIEKYJISIpHAs Macca.
MaccoBast A07s XUMHUYECKOIO DJJIEMEHTA B COCIOMHEHHMM. HaxoxxaeHue mnpocrenmeit
(OpMYJTBI BEIIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB.

KomuuectBo Bemectea. Momnb. MosisipHas macca. B3auMOCBsA3b KOJIMYECTBA, MACCHI U
YHCIIa CTPYKTYPHBIX €IUHMI] BemiecTBa. PacueTsl o GopmMynaM XHUMHUYECKUX COCAMHCHUM.
MonsipHass Macca cMecu BewecTB. MosbHas OJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.
Haxoxaenne npocreiiiei popMyIibl BEMIECTBA IO MOJIBHBIM JOJISIM 3JIEMEHTOB.

OU3NYECKIE U XUMHYECKUE SBJICHUS. XUMHAYECKAs PEAKLMS U €€ MPU3HAKK. Y CIIOBUS
OPOTEKAHUS XUMHWYECKHX PEaKIMiA. 3aKOH COXPAaHEHUS MAacChl BEIIECTB. ATOMHO-
MOJIEKYyJIsipHass Teopus. JKu3Hb u  aestensHocTe M.B.  JlomoHocoBa. XUMHYECKUE
ypaBHECHHUA. TUNBI XUMHUYECKUX PEAKIMA (COCTMHEHUS, PA3TIOKEHUS, 3AMELICHAS, OOMEHA).
PacdeTbl N0 XUMUYECKUM YPABHEHUSIM.

OKCIIEPUMEHTAIIBHOE M3YYCHUE BEIIECTB W SBJICHUH. 3HAKOMCTBO € XUMUYECKOM
NOCYAOH, ¢ MpaBWjaMHu paboThl B JIAOOPATOPUHU U MPUEMAMK OOpALIEHHS C TAOOPaTOPHBIM
oOopynoBanueMm. M3yuenue u onucanue (PU3HUECKUX CBOWCTB 00pa3lOB HEOPraHWYECKHX
BEIIECTB — METAUIOB U HeMeTa/uioB. HaGmtoneHne gpusnyeckux (TUTaBJICHUE BOCKA, TasHUE



JbJa, PACTHPAHUE caxapa B CTYNKE, KHAMECHUE W KOHACHCALMS BOJbI) M XUMHUYECKHX
(rOpeHue CBEYM, NMPOKAIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE COJAbI WIH MENA C
COJITHOW KHMCIOTOM) siBiicHUi. O3HAKOMIIEHUE ¢ 00pa3liaMy BEUIECTB KOJMYECTBOM 1 MOJIb.
HaGnronenne w onucaHue NPU3HAKOB MPOTEKAHWS XMUMHUYECKUX Ppeakuuid (Pa3siosKeHUE
caxapa, B3aMMOJECHCTBUE CEPHON KHUCIIOTHI C XJIOPHIOM Oapws, MOJYYECHUE U PA3JIOKCHHE
ruapokcuaa Meau (1) mpu HarpeBaHWH, B3aMMOJEHCTBUE KENIE3a C PACTBOPOM COJM MEAU
(IT). M3yueHue cnocoOOB pasfeieHus CMeceid (C MOMOIIBID MarHuTa, (PUIBTPOBAHUE,
BBIMIAPUBAHUE, JACTUIUIALMUS, XpoMarorpadus), MPOBEACHUE OYUCTKM MOBAPEHHOW COJIM.
HaGnroneHne u onmcanue OneiTOB, WITKOCTPAPYIOIIMX 3aKOH COXPAHEHUS! MACChI.

Baskueiiliue npeacTaBuTe/ I HCOPraHMYECKHUX BELECTB

[IpencraBnenus o razax. Bo3ayx — cmech ra3oB. CoctaB BO3ayxa. 3aKOH ABOTAAPO.
MoutsipHblii 00bEM Ta30B. OTHOCHTENBHAS MIOTHOCTh Ta30B. ONpeaencHue OTHOCUTEbHOM
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO U3BECTHOW OTHOCUTENBLHOM MJIOTHOCTH.
OOBEMHBIE OTHOLIEHUS Fa30B TPA XUMHYECKUX PEAKIHASX.

Kucnopon — sn€MEHT M mpoOCTOE BEIECTBO. HaxokaeHue Kucnopona B MPUPOIE,
(U3NYECKUE W XMMUYECKME CBOMCTBA (PeakUuu TOpeHus W okucieHus). I[lpomecchl
OKHClicHUs1 B kuBOH mpupoae. Oxcuapl. [Ipumenenue kucimopoaa. CrnocoObl MOMYUYEHUS
KHACIopoaa B yiabopartopun W npombinuieHHOCTU. [loHsiTHE 0 karanuzatope. KpyroBopor
Krcnopona B npupoae. O30H — autoTponHas Moaudukanus Kuciaopoga. O30HOBBIA CIIOH,
€ro 3HAYEHUE VISl )KUBBIX OPraHu3MOB. Pa3pyIieHne 030HOBOTO CIIOS.

TermmoBoil 3(PPEeKT XUMUYECKOH PEAKIMKM, TEPMOXMMHYECKHE YPAaBHEHUS, 3K30- W
SHAOTEPMUYECKHE Peakuuu. TommBo. MCnoib30BaHUE yIUId U METAHA B KAYECTBE TOIUIMBA.
3arps3Henue Bo3ayxa. [loHsTre o mapHuKoBOM 3P dekTe.

Bomopon — 37m€MEHT M MPOCTOE BEUIECTBO. HaxoskaeHue BOAOPOJA B IPUPOLE,
(U3NYECKNE M XUMUYECKME CBOWCTBA, MPUMEHEHHWE, CIOCOOBI Moyy4eHud. lIoHsaTHE O
KHCJIOTaX U COJIsIX. MICIONIb30BaHME BOAOPOIA B KAYECTBE TOIJIMBA.

Bopna. ®usnueckue cBoiicTsa BoAbL. Boaa kak pactBopurens. PacTBopel. HackieHHbIe
W HEHACBILICHHBIE PACTBOPBL. PacTBOPMMOCTBH BEIIECTB B BOAE. DAKTOPHI, BIMAIOIIME HA
PACTBOPUMOCTD TBEPABIX W Ta3000pa3HbIX BewlecTB. CroOCOOBI BBIPAKEHUS! KOHLIEHTPALUA
pacTBOPOB: MaccoBas A0S PACTBOPEHHOI'O BEILECTBA, MOJSApPHAs KOHLEHTpauus. Pomib
pPacTBOPOB B MPUPOJIE U B )KM3HU YEIIOBEKA.

Xumuueckue cBoiicTBa BoAbl. [loHsaTre 00 ocHoBaHusx. [loHsTHE 00 MHAMKATOpAX.
KpyroBopor BOAbl B mpupone. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJ.

Knaccupukauns Heoprannyeckux coeamnHeHni. Oxkcuapl. Knaccudukanus OKCHIOB:
coneo0pasyromme (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIE) M  HECOJIEOOpa3yoIIHE.
MexayHapoaHas HOMEHKIIATypa OKCUI0B. TpUBUANBHBIC HA3BAHUS OKCUI0B. DU3UYECKUE U
XAPAKTEPHBIC XUMUYECKUE CBONCTBA OKCUIIOB (B3aMMOJCHCTBHAE C BOJOM, ¢ KHCIIOTAMU U
OCHOBaHUSIMH, C IPYTHMH OKcuAaMHu ). [lonyueHue OKCHI0B.

[ToHsATHE O TMAPOKCUAAX — OCHOBAHUAX U KACITOPOACOAEPKALMX KUCIOTaX. KuciaoTsl.
Knaccupukaums kucnor. MexayHapoaHas HOMEHKJIATypa W TPUBHAIbHBIC HA3BAHWUS
KACTOT. DU3NYECKUE U XUMUUYECKUE CBOMCTBA KUCIOT (B3aMMOJACHCTBHE C METAUIAMH, C



OKCHJIAMHU METAJJIOB, OCHOBAHUSIMHU U COJIsiMU). P aktuBHocTH MeTauioB H.H. bekeTtora.
[Tonydyenune kucioT. KUCIIOTHI B IPUPOJIE, MPUMEHEHUE BAKHENIIINX KUCIIOT.

OcHoBanns. Kiaccnukanmss OCHOBaHMWiL: WIEIOYM W HEPACTBOPUMBIC OCHOBAHUSIL.
MesxknyHapoaHas HOMEHKIIaTypa OCHOBaHHM. TpruBuanbHble Ha3BaHUs OCHOBaHUM. Lllenoun,
WX CBOWCTBA (B3aMMOJECHCTBUE C KACIOTHBIMH OKCHIAMH, KACIOTAMH U COJISIMU) U CIOCOOBI
noJiyueHus. HepacTBOpUMbIE OCHOBaHHMsI, UX CBOWCTBA (B3aMMOJCHCTBHE C KUCJIOTaMH) U
cnocoObl ojrydyeHus. AmpoTtepHocTh. [loHgaTHE 00 aMPOTEPHBIX TMAPOKCHAAX (HA TPUMEPE
TMIPOKCHIOB IMHKA U AJIFOMUHUS ). XUMAYECKUE CBOMCTBA (B3aUMOICHCTBUE C KHCIIOTAMH U
HICJTIOYAMH ) U TIOJTY YCHHE.

Conu (cpeaHuie, KHCTbIE, OCHOBHBIC, ABOWHBIE). MeXIyHapoaHas HOMEHKIATypa
coyieil. TpuBHanbHble Ha3BaHUA coyieil. DU3NYECKUE U XapaKTEPHbIE XUMUYECKHE CBOMCTBA
Ha npuMepe cpeaHux cosei. [loydeHue conei.

I'enernueckas CBsA3b MEXKAY KIACCaAMHA HEOPraHUYECKUX COCINHEHUI.

DKCNEPUMEHTAIBHOE U3YUYEHUE BELIECTB U SIBJICHUM:

KOJIMYECTBEHHOE OIPEIETIEHAE COAEPKaHU KUCIIOPOAa B BO3AYXE;

NOJIyYEHUE, COOMPAHUE, PACTIO3HABAHUE U M3YUYCHHUE CBOMCTB KUCIIOPOAA,

HaOIIFOJICHUE B3aUMOJCHCTBUS BEIIECTB C KACIOPOJOM W YCIOBHIA BO3HUKHOBEHUS W
MPEKPALLEHNS TOPEHNS,

O3HAKOMJICHHUE C 00pa3llaMy OKCUIOB U OMHMCAHUE UX CBOICTB,;

MOJTyYeHUE, COOMPAHKE, PACTIO3HABAHUE M U3YUECHUE CBOHCTB BOJOPOAA (TOPEHUE);

B3aUMOJICUCTBUE BOJOPOA ¢ okcuaoM Menu (11);

UCCIIEIOBAHHE 0COOEHHOCTEH PACTBOPEHHUS BELIECTB C PA3IMYHON PACTBOPUMOCTBIO,

[IPATOTOBJICHUE PACTBOPOB C OIPEICIICHHONM MacCOBOM JOJIEM PacTBOPEHHOIO
BEILIECTBA,

[IPATOTOBJICHUE  PACTBOPOB €  ONPEACICHHONW  MOJIIPHONM  KOHIEHTpALHUER
PacTBOPEHHOIO BELIECTBA,

B3aMMOJIECHCTBHE BOJBI C METAIAMH (HATPUEM W KaJbLIHEM ),

ONPEENIEHHE PACTBOPOB KUCJIOT U IIETOYEN C MOMOIIBI WHIMKATOPOB;

UCCIIEI0BaHUE 00PA3LlOB HEOPTAHNYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,;

U3y4YeHHEe B3auMoAcicTBrs okcuaa mear (I11) ¢ pacTBOpOM CEpHOM KMCIOTHI, KACIOT €
METaJJIaMU, PEaKIui HEUTPAITU3ALIAN,

[TOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWIA, BBITECHEHHME OIHOTO METauia JPYIUM U3
pacTBopa COJIH,

B3aMMOJIENCTBIE THAPOKCUIA [IMHKA C PACTBOPAMH KHUCIIOT U IEJIOYEN;

PELICHUE SKCIEPUMEHTANIBHBIX 33a4 MO TeMe€ «OCHOBHBIE KIIACCHI HEOPraHUYECKUX
COCIMHECHUI).

Hepunoan4yeckuii 3akoH u Ilepuoanyeckast cucreMa XumMmu4eckux djiemMenros /1. H.
MenaeneeBa

Crpoenne aToMOB. XMMHAYECKAs CBSA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN.

[lepBbic MOMNBITKH KJIACCU(PUKALMA XUMUYECCKHX 3JIEMEHTOB. [loHsATME O rpynnax
(ceMelcTBax) CXOAHBIX DJJIEMEHTOB. WICJIIOYHBIX M HICJIOYHO3EMENBHBIX META/LIAX,



rajlor€Hax, MHEPTHBIX (OIaropoAHbIX) razax. DJIEMEHTHI, KOTOPbIE 00pa3yroT am(OTEpHBIC
OKCHUJIbI U TUAPOKCHIBI.

[Tepuoanueckuii 3axkoH. OTkpeiTHE [leproanyeckoro 3akoHa. [lepuoanyeckas cucrema
xumuueckux sneMmeHtoB JI. M. Menaeneea. KopoTkonepuoaHas YW JUIMHHONEPUOIHAS
dopmbl Tabnuibl «[lepuoanueckas cucreMa XUMUYeCKux ayieMeHToB J[. Y. MeHneneeray.
[Teproael u rpynmnsl (A- u b-rpymnrsr).

Crpoenne atomoB. CocTaB arOMHBIX aep. M30TOonbl. PaiMOaKTUBHOCTE. DJIEKTPOHBL.
ONEKTPOHHAs OpOUTab. DHEPreTUUECKUE YPOBHU M MOAYPOBHU aToMma: s-, p-, d-opOuTany.
DNEKTPOHHBIE KOH(UTYpALMK U 3JIEKTPOHHO-Tpaduyeckre Gopmyssl aToMOB. Ousnueckuii
CMBICJI TIOPSAJKOBOIO HOMEpa, HOMEpa MNepuoja M rpymmbl  3neMeHTa.  CTpoeHHe
ANIEKTPOHHBIX O000JIOYEK aTOMOB MepBbIX 20 XWUMHYECKHX 3JIeMEHTOB [lepuoandeckoi
cucreMmsl J[. M. MenneneeBa: pacrpelencHue 3JIEKTPOHOB IO DHEPreTUYECKUM YPOBHSM,
NOyPOBHSM U opOutansam. Ouznueckuii cmeica [lepuoanyeckoro 3akoHa.

3aKOHOMEPHOCTM  M3MEHEHUS  paavdyca  arOMOB — XMMHYECKMX  DJIEMEHTOB,
METAUIMYECKMX W HEMETAJUIMYECKMX CBOWCTB MO TIpymmam W nepuonaMm. HM3meHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCAMHEHUN XUMHUUYECKUX JJIEMEHTOB B MEPUOAAX W TPyNnax.
XapakTepucTuKa XMMHAYECKOT0 3JIEMEHTA 110 €r0 MOJIOKEHHIO B [lepruoanueckoi cucreme 1.
H. Menneneesa.

3naueHue llepuommueckoro 3akoHa U IlepuoAMYECKOr CUCTEMBI XUMHUYECKUX
BIEMEHTOB I PA3BUTHS HAYKHU U NPAaKTUKK. [[. Y. MenaeneeB — y4eHbId U TPaKIaHKH.

DNEKTPOOTPULATENBHOCT  XUMHUYECKUX DJJIEMEHTOB. XUMHUYECKas CBi3b. Buel
XUMHUYECKON CBS3M: KOBAJICHTHAS IMOJISPHAS CBSI3b, KOBAJICHTHAS HENOJIAPHAs CBSA3b, MOHHAS
CBsI3b. MexaHu3Mbl 00pa3oBaHWs KOBAICHTHOH W WOHHOW CBSI3W. ONEKTPOHHBIE U
CTPYKTYPHBIE (POpMYIIbI BeliecTB. KaTHOHBI M aHWOHBHI.

Kpucrannuueckue n amop(Hbie BelecTBa. TUIBI KPUCTATMYECKUX PELICTOK. HOHHAS,
ATOMHAs1, MOJIEKYJISIPHAS U UX XaPAKTEPUCTHUKH.

Crenenp okucneHusi. ONpeaencHue CTENEHEH OKUCIEHUS aTOMOB B OWHApHBIX
coeMHEHUAX. OKHUCIHATENbHO-BOCCTAHOBUTENIBHBIE peakumu. [Ipomeccel OKHUCIECHHS |
BOCCTAHOBJIECHUS. OKHCIIMTENM W BOCCTAHOBUTENH. COCTABICHHE YPABHEHUHA MPOCTBIX
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIMHA W PACCTAHOBKA B HUX KOA(PPUIHMEHTOB
METOJ0M BJIEKTPOHHOTO OanaHca.

DKCNEPUMEHTAIBHOE U3YUYEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3liaMy METAIJIOB U HEMETAIJIOB,

MOJEJIMPOBAHUE CTPOCHHUS MOJIEKYJI MIPU IMOMOILM PUCYHKOB, MOACIIEH, SNEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIT,

MIPOBEACHUE OIIBITOB, WJUTFOCTPUPY FOLUX IPUMEPBI OKHCJIUTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKIMH (TOPEHUE, PEAKIIMU PA3IIOKECHHS, COCTUHEHUS).

MexnpeamMeTHbie CBA3H

Peasmzaimss MEXINPEAMETHBIX CBI3€i IPUM  M3YYEHMH XUMHA B 8  Kjacce
OCYILECTBIISIETCS YEPE3 MCIMOJIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHATHMN, TaK U
NOHSITHIA, TPAHATHIX B OTJEIBHBIX €CTECTBEHHBIX HAYKAX.



OO01me eCTECTBEHHO-HAYYHBIE TIOHATHS. SBJICHUE (MTPOLIECC), HAYYHBIH (DAKT, THIIOTE3A,
TEOpHs, 3aKOH, aHajlu3, CHUHTE3, KilacCu(puKalusi, MNEPUOJUYHOCTb, HAOIIOACHUE,
AKCMEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJEIb.

duzuka: SBICHUS MNPUPOAbI, (PU3MUECKUE SIBJICHUS, BELIECTBO, TENO, (UINUECKUE
BEJIMUMHBI, CIUHULIBI U3MEPEHHUs, 00BbEM, Macca, arperarHble COCTOSIHUE BEIIECTBA, aTOM,
AJIEKTPOH, MPOTOH, HEHTPOH, MOH, MOJEKyJa, CTPOECHUE Ta30B, XUAKOCTEH M TBEPIBIX
(KpUCTAJIMUECKHUX ) TEJI, DJIEKTPUUECKU 3apsi]l, KOJMUYECTBO TEIJIOTHI.

Bbuonorus: 6uocdepa, GoTOoCUHTES, MPOLIECCH 0OMEHA BEILIECTB.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE MOPOIBI, MOJE3HBIC
UCKOTAEMbI€, TOTJIMBO, BOJHBIE PECYPCHI.

TexHonorus: TexHocdepa, MPOU3BOACTBO, XUMHUYECKHE TEXHOJOTHM, ChIPbE,
KOHCTPYKIIMOHHBIE MATEPUATBI.



COJAEPKAHUE OBYYEHUA 9 KJIACC

BemecTBo 1 XMMHUYECKAsl peaKIUs

IToBTOpenne u yriyOneHMe 3HAHUH OCHOBHBIX pas3nenoB kypca 8 kiacca. CTpoeHHE aTOMOB.
CaoiicTBa aTOMOB XMMHYECKHUX 3JIEMEHTOB, UX KOJMYECTBEHHBIE 1 KAUECTBEHHbIC XaPaKTEPUCTUKHU (paanycC,
3NEKTPOOTPHUIIATEIBHOCTh, SHEPrus HOHM3auuHu). llocnenoBaTeNnbHOCTh  3aMONHEHUS  SJIEKTPOHHBIX
opbutaneli aToMoB Majbix mnepuoaoB. OCOOEHHOCTH 3amOJHEHHUS SJEKTPOHHBIX OpOWTaneldl aToMOB
Oonpunx nepuonos. Ilepuonnyeckast cuCTeMa XMMUYECKHX 3JIEMEHTOB B CBETE MPEICTABICHUN O CTPOSHUH
atoma. CreneHb OKHCJEHMsS U BaJleHTHOCTb. lIpencraBieHue O NepUOAMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB  (3JIEKTPOOTPULIATENIbHOCTb, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE —CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUAOB U THAPOKCHIOB) OT CTPOEHUS aTOMa.

Crtpoenmue BemecTsa. BemmecTsa B TBepAOM, JKUAKOM U ra3000pa3HOM COCTOSIHMU. BUabl XUMHUYECKOM
CBSI3U. MOHHAs, KOBAJCHTHAs (HEMOJSIpHAs, IMOJIIpHAs), OOMEHHBIH U JOHOPHO-aKLENTOPHBIH MEXaHH3M
00pa3oBaHUs KOBAJIEHTHOM CBSI3H.

MexMoneKyIsipHble  B3aUMONEWCTBUS (BOAOPONHAs CBsi3b, Ccuiibl Ban-nep-Baanbca).  Tumbt
KPHUCTAJUTMYECKUX PEIIeTOK — aTOMHAs, MOHHAs, METaJUIN4YecKas, MOJEKYJSIpHas — U OCOOEHHOCTH HX
CTpOeHHsl. 3aBUCUMOCTb CBOIMCTB BEIECTBA OT THUIA KPUCTAJUIMYECKOHN pelIeTK! U BUJa XUMUYECKON CBA3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHMsI XUMHYECKMX peakuui. Kiaccupukamms XuMHUECKHX
peakuuii Mo pa3jIMyHbIM NpU3HAKaM (10 YHCIy M COCTaBy YYAaCTBYIOIIMX B PEAKLUUU BEINECTB, IO
TeruioBoMy 3((dekTy, Mo M3MEHEHHIO CTENeHel OKHUCICHUS] XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, T10
YYACTHIO KaTaJH3aTopa, 110 arperaTHOMY COCTOSIHUIO PEarupyroIinX BEeIeCTB).

DneMeHTbl XUMHUYECKOH TepMOAWHAMHKH. JHEPreThka XUMHYeCKHX peakuui. TerutoBod >ddext
XUMHUYECKON peaklMu. DK30- U 3HAOTEPMUYECKUE PeaKLuu, TEPMOXUMHUUECKHUE ypaBHEeHHs. 3akoH ['ecca u
€ro CJeACTBUs. BhIYUCIeHNs IO TEPMOXUMHUYECKUM YPABHEHUSIM.

ITonsiTHE O CKOPOCTH XMUMMUYECKON peakLuu. 3aKOH NeHCTBYHOLUX Macc. PakTopbl, BIUSIOLIUE Ha
CKOPOCTh XUMHUYECKOU peakiuu. DHeprus akTuBanuu. [Torstue o katanmuze. @epmeHThl. THrHOUTOPHI.

ITonsitne 06 oOpaTUMBIX W HEOOPATHMMBIX XUMHYECKHX peakiusx. [IoHATHE O XUMHYECKOM
pasHoBecun, npuHun Jle Ilarense. YcnoBus cMeneHnss XUMUYECKOTrO paBHOBeCHs. PakTOPEI, BIUSAKOLINE
Ha COCTOSIHHE€ XHMMHMYECKOro paBHOBecus. IIporHosupoBaHue BO3MOXKXHOCTH NPOTEKAHUS XUMHYECKHX
NPEBPALICHUH B PA3INYHBIX YCJIOBHSX Ha OCHOBE MPEACTABICHUH 00 M3YUEHHBIX HJIEMEHTAaX XUMHUECKOM
KUHETUKU U TEPMOJMHAMUKH.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE  CBOMHCTBA
XUMHYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU OKUCJIEHUs. BakHble OKMCIHTENN U BOCCTAHOBUTEIIU.
Ilepmanranar kamusa (xapakrepuctuka). CocTaBieHHE ypPaBHEHHH OKHCINUTENIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/IA SJIEKTPOHHOTO OaaHca.

DnexkTpoauTHUecKas Auccouuanys. XuMHUUeCcKHe peakliMK B pacTBopax. Teopus 3JeKTpOIUTHUECKON
mucconnauuu.  PactBopeHme kak  (pu3HKO-XxMMuYeckwii mpouecc. Ilomsatue 0 rugpatax U
KPUCTAJJIOTHApATax. OJEKTPOJMTBHI M HE3JIeKTponuThl. KaTuoHbl, aHHOHBL MexXaHU3M AHMCCOLUALMU
BEIIECTB C pPAa3IMYHBIM BHUIOM XHUMHUYecKoW cCBsi3u. CunbHble U cnadbie snekTponuthl. CTeneHb
auccoLManuy, KOHCTaHTa auccouuauuu. HoHHOe mnpousseaeHue BOAbl. BomoponHbIA MOKasaTenb.
HNunukaropsl. DnekTponuTuieckasi JUCCOLMaLUs KUCIOT, OCHOBAHUHN U COJIEH.

Peakimn noHHOrO OOMeHa. YCIOBHSI TPOTEKAaHUS peakUuii HOHHOro oOMeHa. MOJeKyJspHbIe,
MOJIHbIE U COKpAallleHHble MOHHBbIE ypaBHeHUs peakuuil. CBONCTBa KHUCIOT, OCHOBAHUN U coJjiell B CBeTe
NPEACTaBICHUN 00 SIEKTPOTUTHUECKON Auccounaniy. KauecTBeHHbIE peakiii Ha HOHBL

I'moponus coneii. MoHHBIE ypaBHEHUs TUApPOIM3a COJNIeH. XapakTep Cpelbl B BOAHBIX pPacTBOpax
COJIen.

DKcrepUMeHTalbHOE N3YUEeHHE BELIEeCTB U SIBJIEHUIN: O3HAKOMJIEHHE C MOJENAMM KPHUCTaJUIMYECKUX
PELIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa M anMasa), CJIOXKHBIX BEIIECTB
(x7opuna HaTpus),



UCCIIEIOBAHHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH pEaKkIy OT BO3ACHCTBUS Pa3INUHBIX (PaKTOPOB,

OTIBITHI, WJUTFOCTPUPYIOIINE OOPATUMOCTh XUMHUECKUX PEaKILUH;

HCCJIEZIOBAHKE AJIEKTPONPOBOAHOCTH PACTBOPOB, MPOLieCcca AUCCOLUALMM KUCIIOT, LeNo4el U cofiell;

NPOBEICHUE OIBITOB, WUIOCTPUPYIOLINX TNPU3HAKK TPOTEKAHUs] Peaknuuid HMOHHOro OOMeHa
(obpazoBanue ocanka, BbIIEICHNE ra3a, 0Opa3oBaHUe BOJBI),

MPUMEHEeHNE UHINKATOPOB (JTAKMyCa, METHIIOpaHka U ¢eHondrajgernHa) 1jisi ONpenesieHus] Xapakrepa
Cpenbl B paCTBOPAX KHUCIOT, OCHOBAHUN U COJEH,

NPOBEICHUE OIBITOB, HWJUIFOCTPUPYIOLINX MPUMEPbl OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI
(ropeHue, peakiuu pa3joKeHUs, COeTNHEHHS);

pacro3HaBaHUE HEOPTAaHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIN Ha NOHBI,

peleHne SKCIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: « OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUN,
«I'naponus conei», « INEKTPOIUTHUECKAS JUCCOLUALIUS .

HemeTannbl u X coeqHHEHUS

OOmast xapaktepuctuka HemeTawioB. OCOOEHHOCTH CTPOEHHsS] aTOMOB XHMHUYECKHX 3JEMEHTOB,
NpOCTBIX  BewmlecTs,  awtoTpornwst.  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  CBOICTBA  HEMETAJUIOB.
CpaBHuTeNbHAS XapaKTePUCTHKA COEANHEHUI HEMETAIIJIOB.

OOmast xapakrepuctuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENeHU
okucnerns. CTpoeHne u GpU3NIeCKUe CBOMCTBA MPOCTHIX BELIECTB — FAJIOTEHOB. XUMHUYECKHUE CBOHCTBA HA
npuMepe xyopa (B3aUMOIEHCTBHE C MeTajulaMH, HEMETaJJIaMH, BOIOH, wLiesouamu). XJIOPOBOAOPO.
ConsiHast KucI0Ta, XMMUYECKHE CBOMCTBA, MOJdyyYeHue, npuMeHeHue. JlelicTBre xj1opa U XJIOpOBOAOpOia Ha
OpraHM3M 4YejoBeKa. BaHelmune XJjgopuabl W HX HaxoxjaeHue B npupone. llonarue o
KHUCJIOPOJCONEPIKALINX KUCIOTaxX XJIopa U UX COJISIX.

VVIA-rpynmbel. OcoO€HHOCTH CTPOSHHsI aTOMOB, XapakTepHble CTereHn okucieHus. CTpoeHue u
¢u3nyeckne CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U Cepbl. AJUIOTPOINHbIE MOAN(PHUKALNN KHCIOPOAA
cepbl. XMMUYECKHIE CBOWCTBA Cepbl (B3aMMONEHCTBHE ¢ HEMETAJIAMU, METAJIAMH, KOHLIEHTPHUPOBAHHBIMHU
a30THOM U cepHOi kucnotamu). CepoBoaopo, CTpoeHUe, PU3HMUECKHUE U XUMUYECKHE CBOWCTBA (KUCIOTHBIC
U BOCCTAHOBHTEJbHbIE CBOMCTBA). OKCHIBI Cepbl KaK IMPEICTABUTENM KHUCJIOTHBIX OKCHIOB. CepHucras
kuciora u ee conmu. CepHast KMCJIOTa, (PU3NUECKHE M XMMHUYECKHE CBOHCTBA (OOIIME KaK MPEeaCTaBUTEINs
KJacca KUCIOT U crneuuduueckue). Conu cepHON KUCIOTHL. XUMHUYECKHE PEAKIHHM, JIeKAIUE B OCHOBE
MPOMBIIIJIEHHOTO CIoco0a MOJy4YeHUsl CEPHOM KUCIOTHL. llpencraBieHns 0 XHMUYECKOM MPOU3BOICTBE U
CBSI3aHHBIX ¢ HUM mnpodeccusx. [IpumeHeHne cepHOil KUCIOThI U cyibpaTos. KauecTBeHHbIE peaky Ha
cynbdurt-, cynpdua- u cynbdar-aHnoHel. HaxokaeHne cepbl U €€ COeAMHEHUH B mpupone. XUMHUECKOe
3arps3HEHUE OKPYJKAOLIeH Cpenbl COEAMHEHUSIMH Cepbl (KUCIOTHBIE MOXKIOH, 3arpsi3HEHHE BO3IyXa),
CHOCOOBI €ro NMPenoTBPAIIECHUS.

OOmast xapaktepucTuka 351eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCJICHUSI.

A30T, pacmpocTpaHeHue B mpupone, (U3NYECKHe M XHMHYECKHE CBOWCTBA (B3aUMOIEHCTBHE C
MeTaJulaMH, BOAOPOIOM, KuciopozoMm). Kpyroeopor aszora B mpupoge. AMMHAK, €ro (Qpu3n4ecKkue u
XUMHYECKHE CBOICTBA (OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOI'O PacTBOpA), MPUMEHEHHE U TOJIyYCHUE B
7a00paTopur U MPOMBIIIIEHHOCTH. MOH aMMOHMS, JOHOPHO-aKLENTOPHBIH MEXaHU3M €ro oOpa3oBaHMS.
Conu aMMoHUMs, UX (PU3MUECKHE U XUMHUYECKHE CBOMCTBA (Pa3JIOKeHHE U B3aUMOAEHCTBUE CO INEJIOYaMHU),
npuMmeneHue. KauecTBeHHast peakiusi Ha noHbl ammoHus. Oxcuawl azora (I, 11, I, IV, V). Asorucras
KUCJIOTA. AB3OTHAsi KHUCJIOTa, €€ ToNyueHue, (U3Mueckre W XUMHYECKHe CBOWCTBa (O0IMMe Kak
NPEACTAaBUTENS KJlacca KUCIIOT U crennpuyecknue), MpuMeHeHne. XMMUYECKHEe PEaKLUH, JIS)KAINe B OCHOBE
NOJIyYeHUsI a30THOM KHCJIOTBHI B NMPOMBINUIEHHOCTH. HutpaTtel 1 HuTpuThl. KauecTBeHHbIE peakuuu Ha
HUTpPAT- W HUTPUT-aHUOHBL. XHMHYECKOE 3arps3HEHHE OKpPY)KAOWIEH Cpeapl COeNUHEHHWsMU a30Ta
(KUCITOTHBIE HOXKIH, 3arpsA3HEHNE BO3/IyXa, TOUBBI U BOIOEMOB).

®@ochop, amnorpomHbie moaudukauuu (ochopa (Oembrit u kpacHsii (ocdop), duzuHeckue u
XUMHYECKHE CBOHCTBA (B3aMMONEHCTBHE C METAJIAMU, KHUCJIOPOIOM, raJIor€HaMH, KOHLEHTPHUPOBAHHBIMU



a30THON m cepHoil kuciotamu). Oxcumer ¢ocdopa (I, V), docdopras kucnmora, Qusuueckue u
XUMHUYECKHe CBOWCTBa, mnonyueHue. KadectBenHas peakumst Ha ¢ocdar-uonbl. Ilpencrasnenus o
ranorenuaax gocdopa (111, V).

[Monsitue o wMuUHepadbHBIX ynoOpeHusix. As30THble, (HOCPOpPHBIC, KOMILICKCHbIE yIOOpEHHS.
XUMHUECKOE 3arpsi3sHEHHE OKPYKAoLIEel Cpepl COSAMHEHUSIMU a30Ta U docdopa.

OOmast xapaktepuctuka 3yeMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
CTETIEHU OKHUCIICHUS.

Yrnepon, amiorponHele Mopudukammu (rpadur, anmas, ¢ymnepeH, rpaden, HaHOTPYOKM),
dusnvyeckne U XUMHUYECKHE CBOWCTBA MPOCTBHIX BELIECTB (B3aUMOIEHCTBHE C MeTalIaMH, HEMeTaJUlaMH,
KOHIIEHTPUPOBAHHBIMH a30THON U cepHOU kucioramu). [lonstue o6 apcopbumu. Kpyrosopot yriepona B
npupozne. Okcuael yriaepona, Ux (pu3ndeckue U XMMUYECKHE CBOICTBA, NEHCTBHUE HAa JKUBBIE OPTAHU3MBI,
MOJTydeHUe W MPUMEHEeHHe. DKonoruueckue mpodiemsr arMochepsl, CBsizaHHbIe ¢ okcunom yriuepona (IV).
VYronbHas KUCJIOTa M €€ COJHM, UX (PU3HYecKHe M XUMHYECKHE CBOHCTBA, MOJYy4YEHHE W MPUMEHEHUE.
KapGonarsl, runpokapOoHatsl, ux cBoiicTBa. KauecTBeHHas peakiust Ha kapOoHaT-noHbl. Hcnonp3oBanue
KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIJIEHHOCTH 1 CEJIbCKOM XO3sIICTBE.

IlepBoHauanbHblE TOHATHUS OO0 OpPraHWYECKHX BELIECTBAX KaK O COCOUHEHUSAX YIJIepoza:
yIJIeBOAOPOABl (METaH, 3TaH, STHJIEH, AleTWIEH), STaHOJ, TJIMLEPHUH, YKCycHas Kuciorta. IIpuponHbie
HCTOYHUKH YTIIEBOAOPOAOB (yroib, MPUPOAHBIN ra3, HePTh), MPOLYKTHI UX NMepepadOTKH, UX POJb B ObITY H
NPOMBIIIIIEHHOCTH. [IoHATHE O OWMONOTrMYecCKH BaKHBIX OPraHMYECKHMX BEIIECTBAX — JKHUpax, OejKax,
YTJIEBOAAX — U MX POJIM B JKU3HU 4YeJIOBeKa. EAMHCTBO OPraHNYeCKUX M HEOPraHMUECKUX COCIMHEHUH.

Kpemunii, ero ¢usuueckne n XMMHUYECKHE CBOWCTBA (B3aUMOIEHCTBUE C METAJIAMHU, KHCIOPOAOM,
yIJEpOaOM, TaJIOT€HaMH), IMOJyueHHe W TNpuMeHeHne. Ponbp kpemHus B mpupome U TexHuke. OKcHp
kpemaust (IV), xpeMHueBas KUCJIOTA, CHIIMKATBHL (PU3MUECKHE M XUMHUYECKHE CBOWCTBA, MOJNyYECHHE H
NpUMeHeHHe B OBITY M NMPOMBILUIEHHOCTH. BakHelInne CTpOUTENbHBbIE MaTepHalbl. KE€PaMHUKa, CTEKJIO,
1IeMeHT, OeroH, skene300erToH. [IpoGneMer 0€30mMacHOrO HMCMONB30BAHUSI CTPOHUTENBHBIX MATEpHUAJIOB B
MOBCEAHEBHOMN KXU3HH.

Bbop. OcobenHoctn crpoeHust aroma. OOmue mnpencraBieHus O (UIHYECKHMX W XHUMHYECKHX
cBoricTBax. bopHas kuciora.

DKCNEePUMEHTAIbHOE U3yUSHHE BEIECTB 1 SBJICHHIA:

O3HaKOMJIEHHE ¢ 00pa3aMy MPUPOAHBIX XJIOPHIOB (TaJOr€HUIOB),

NPOBEICHUE ONBITOB, OTPAXKAMIMUX (U3NYECKHE W XUMHYECKHE CBOICTBAa TaJOr€HOB M HX
COEeMMHEHHI;

W3YUYE€HHUE CBOWCTB COJISTHON KUCJIOTHI,

NPOBE/ICHUE KAaUeCTBEHHBIX PEAKIMH Ha XJIOPUA-, OPOMUA- U NOIUA-UOHBI M HAOIOJEHIE TPHU3HAKOB
WX NPOTEKAHNUS,

O3HAaKOMJIEHHE ¢ 00pa3IaMu Ceprl U €€ MPUPOAHBIX COSAMHEHUN,

HabJroieHue mporecca OOyTIIMBaHUS caxapa MO AeHCTBUEM KOHLIEHTPHPOBAHHON CEPHOM KHCIIOTH,

U3yueHHe XUMUIECKIX CBOHCTB pa30aBIeHHON CEPHOI KHCIIOTHL,

NPOBEIEHUE KAYECTBEHHBIX pEakUuil Ha Ccynbhua-, cyiabPur- u Cyabpar-uoHbI U HaOMOIEHUE
NPU3HAKOB UX MPOTEKAHNUS,

O3HAaKOMJIEHHE ¢ (PH3MUECKUMH CBOWCTBAMH a30Ta, ocopa u ux coennHeHui, odpa3uaMi a30THBIX
u pochopHbIX ya0oOpeHuUid;

NOJIydeHHe, coOMpaHue, Paclio3HaBaHWE W H3yUEHUE CBOWCTB aMMMaKa, M3yueHHE CBOHCTB COJEH
aMMOHUS,

NPOBE/ICHUE KaUeCTBEHHBIX pPeaKlnii HA HOH aMMOHUS, HUTPUT-, HUTPAT- U (pocdar-noHsl 1 U3yueHue
NPU3HAKOB UX MPOTEKAHUS,

U3yueHHe B3aUMOJEHCTBUS KOHLEHTPHUPOBAHHON a30THOW KHUCIOTHI C MEABIO, CBOMCTB (pochopHOH
KHCJIOTHI U €€ COJEi;



O3HAKOMJICHHE C MOZAEINISIMH KPHUCTAJUTMUECKUX PEIIETOK aiiMasa, rpadura u QyuiepeHa, ¢ mponeccom
ancopOuMK pacTBOPEHHBIX BEIECTB AKTUBHUPOBAHHBIM YIJIEM H YCTPOHCTBOM IMPOTHUBOTA3a,;

noJiy4eHue, coOupaHue, pacro3HaBaHUE U H3YYEHHUE CBOHCTB yTIIEKUCIIOTO rasa,

NPOBEICHUE KAUeCTBEHHBIX peakiuii Ha KapOOHAT- M CHJIMKAT-MOHBl M H3yYEHHUE IMPHU3HAKOB HX
MIPOTEKAHUS,;

U3yueHHe B3aMMHBIX MPEBPaIleHNi KapOOHATOB U rHIPOKapOOHATOB,

O3HaKOMJICHHE C Oo0pasLaMu TPUPOAHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKIHMEH CHJINKATHOW
MIPOMBILIJIEHHOCTH,

pelleHre 3KCIIepUMEHTaIbHbIX 3a/1a4 10 TeMe «BakHelIe HeMeTalIbl U UX COSIUHEHUSD .

MeTtanabl M X COeIHHEHHS

OO6mme cBoiictBa MertayioB. OOmas xXapakTepPHCTHKA XMMHYECKUX BJIEMEHTOB — METAJUIOB Ha
OCHOBaHUHU HUX NoJoxkeHus B Ilepuommueckoin cucreme xumudeckux siaemeHToB . M. Menpeneesa u
cTpoeHust aToMoB. Mertamibl A- u b-rpynn. CTpoeHue mpocCThIX BeLIECTB — METaJUIoB. MeTanianueckast
CBSI3b M METAJIMUECKAs! KPUCTALUTHYECKas peueTka (MPUMUTHBHAs KyOndeckasi, 00bEMHO-IIEHTPUPOBAHHAS
KyOudeckasi, rpaHELeHTPHUPOBAaHHAS KyOHUYEecKas, T'eKCaroHaJbHAas IUIOTHOYIIAKOBAHHAsS). 3aBUCHMOCTH
($U3NYECKUX CBOWCTB METAIJIOB OT CTPOCHUS KPHUCTAIOB. DJIEKTPOXUMHUYECKUH pPsIl  HANPSOKEHHUH
metajuioB. O0mue XuMuYecKre cBoicTBa MeTauioB. O0mue crnocoObl MOyueHHs] METAJUIOB, METAJLITY PTHsl.
DNEeKTPONN3 pPacIuiaBOB M PACTBOPOB COJIEH KakK OIWH U3 CIIOCOOOB MONydeHUs: MeTayioB. IloHsTue o
KOPPO3UU METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3uu. Cruiasel (CTajb, YyT'YH, AIOPATIOMUHUM,
Oponza). [IpumMeHeHe METAIIOB U CIJIABOB B OBITY U MPOMBIILICHHOCTH.

Memaiivt A-cpynn

Menouneie metambl: mnojoxkeHue B llepuogmdeckoil cucreMe xumuyeckux sjemeHToB 1. W
MeHnnieneeBa, CTpOGHHE MX aTOMOB, HaXOXKAeHHE B mpupoae. Pusndeckne U XUMHUYECKHE CBOHCTBA (HA
npuMepe HaTpusl U Kanus), noiaydenne. OKCUabl U THAPOKCHIBI HATPUS U Kaius. [IpuMeHeHne mienouHbIX
METAJUIOB U UX COCIUHEHUN. bruonornueckas posib HATPUsL U Kausl.

IIlenouHo3eMenbHBIE META/UIBI MAarHUi W KaJbLM: NOJNIOKEeHUE B Ilepuonuueckoil cucreme
xumudeckux 37aeMeHToB [, 1. Menneneesa, CTpoeHHE UX aTOMOB, HaXOXKIE€HUE B npupone. @usznueckue u
XUMHYECKHE CBOMICTBAa MarHus U Kayiblus. BaxkHelmme coennHeHNsI Kbl 1 Marius (OKCUA, THIPOKCHU,
COJNIM), CBOMCTBA, NMpuMeHeHHe. JKeCTKOCTh BOABI M CIIOCOOBI €€ ycTpaHeHus. KpyroBopoT KaimbLus B
npupozne.

AmomuHuil: nonoxxenue B Ilepuonudeckoil cucreme xumuueckux snemeHtos [l M. Menneneesa,
CTPOEHHE aTOMa, HaXOXKJAeHHe B mpupoae. Pusndeckne u XUMUUECKHE CBOMCTBA aMOMHUHUSA. AM(pOTEpHbIE
CBOICTBA OKCHJA U TUAPOKCcUAa amoMuHus. [IpumeHeHne anroMUHNS U €ro CIIaBOB.

Memannot b-cpynn

OO0mast xapakTepucTuka MeramioB b-rpynn (mobounslx moarpymnm): nonoxkeHue B Ilepuonmueckoit
cucreMe XuMnu4eckux 3yeMeHToB JI. 1. MenneneeBa, 0COOEHHOCTH CTPOSHHsI aTOMOB. SIBJICHHE «IIPOBAJIa»
JJIEKTPOHA Ha TMpPHMEpe CTPOEHHWs aTOMOB Xpoma, Menu, cepebpa. BanentHble cocTrostHHs aTromMoB d-
3JIEMEHTOB, CTENEHU OKHUCJIEHHUs aTOMOB B COEIUHEHUSX. 3aBUCHUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB M THAPOKCHIIOB METAJIIOB OT 3HAYECHUS CTETIEHN OKUCIICHHS 3JIEMEHTa B COCIMHEHUH (Ha IpuMepe
coennHeHuil xpoma). [lepBoHavaIbHBIE IPENCTABIEHUS O KOMITJIEKCHBIX COSIMHEHUSX.

Menp u cepebpo: CTpOEHHE aTOMOB, CTelneHH OkHuciaeHus. OOmme KpaTKue NPEACTaBICHHS O
$U3NIECKUX M XUMHUYECKUX CBOMCTBAX MPOCTHIX BEIIECTB (B3aUMOIEHCTBHE C KHCIOTAMU-OKUCIUTEINSIMH),
00 MX OKCHJaX, TUAPOKCHIAX M COJSIX, UX npuMeHeHuH. IIpencraBieHust 00 aMMHAYHBIX KOMIUIEKCAX
cepebpa u menu. KauecrBenHble peakiiny Ha KaTHOHBI Mean (2+) u cepedpa.

LuHK: CTpOEHHE aTOMa, CTENeHb OKHCICHUs. XapaKTePUCTUKA (PU3NUECKUX U XUMHUYECKUX CBOWCTB,
npuMeHeHne, aM(poTepHbIe CBOMCTBA OKCHIA M rHIpoKcHaa. KadecTBeHHbIE peakiiy Ha KATHOHBI [IMHKA.

Kenezo: ctpoenune aroma, crenenu okucieHus. Haxoxxnenue B npupone. Pusnueckue U XUMUUECKHE
CBOWCTBA JKeJNe3a, puMeHeHne. buonormueckast posp xene3a. OKkcuabl, THAPOKCUABI U conu skene3a (1) u
xenesa (I11), ux cocras, cBoiicTBa 1 nojy4yenue. KauecTBeHHbIC peakliny Ha KaTHOHBI XxKenes3a (2+) u jkemnes3a



(3+). UyryH u cramp — cruiaBbl Jkeje3a. [IpOM3BOACTBO UyryHa W CTajd. DKOJOTMYECKHE TPOOIEMBI,
CBSI3aHHBIE C METAJITY PrU4€CKUMH MPOU3BOJACTBAMH.

DKCnepUMEeHTaIbHOE N3yUeHUe BEILEeCTB U SBICHUIL:

O3HaKOMJIEHHE ¢ 00pa3IaMy METAJIOB U CIUIABOB, UX (PU3NIECKIMHU CBOWCTBAMH,

MOJEINPOBAHUE METAJUIMYECKON KPUCTAJUIMYECKON PELIETKH,

U3y4Y€HUE B3aUMOJEHUCTBUS METAJUIOB C BOAOH, C pacTBOpaMU COJIEH M KHUCJIOT, HUCCIE€NOBaHUE
MPOIIECCOB AIEKTPOJIN3a pacTBopoB xiopuna meau (1) m noguna xKaams, KOPPO3UU METAILIOB;

u3yueHne OCOOEHHOCTEH B3aUMOIEHCTBUS OKCUIOB KaJIbIHMSI M HATPUSI C BOOH, MX THAPOKCHIOB — C
okcunoM yriepona (IV) u kucinoramuy,

U3yueHHe CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJIbLIUS, JKECTKOH BOJE,

W3y4Y€eHUE IPOLIECCOB MOTYyYEHUsI THAPOKCUIOB XKee3a, UX XUMUYECKUX CBOMNCTB,

U3yueHHe MPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX PEAKIUil Ha MOHBI (MAarHus, KajbLUs, AJFOMUHUS,
[IUHKA, JkeJe3a (2+) u xxenesza (3+), menau (2+),

HaOJIFOIEHUE W OTTMCAHUE OKPAIIMBAHUS TUIAMEHH HOHAMH HATPUS, KU U KaJIbLIHS,

uccienoBanne aM(pOTEPHBIX CBOHCTB MMAPOKCHIA amfOMHUHUS, Tapokcunaa xpoma (I11) u rugpokcuna
LIMHKA,

pelIeHne SKCIEePUMEHTAbHBIX 3a/1a4 N0 TeMe « BaskHelIne MeTauibl U UX COSUHEHUD).

XHMHS M OKPYRAOIIas cpeaa

BemecTtBa u MaTepuansl B NOBCEJHEBHON XU3HM 4e€JOBEKa. BakHeWlne BeleCTBa M MAaTEpUAIbL
oOnacTi MX NMpuMeHeHHs. be3onacHoe MCIoNb30BaHUE BEINECTB M XUMHUUYECKUX peakuuil B Obity. [lepsas
MOMOIIb NTPU XUMUYECKUX 0’KOTax U OTPaBJIEHUSX.

Hosele MaTepuasl ¥ TeXHOJOTUH. [ [pUHIMIIBI «3€JI€HON XUMUNY .

OCHOBBI 3KOJIOTHYECKONW I'PaMOTHOCTH. XHUMHS M 3/I0pOBbe. 3HAU€HHE H3YyUaeMbIX XUMHUYECKUX
3JIEMEHTOB M UX COEAMHEHUH 1 (PyHKIMOHNPOBaHMS OpraHu3Ma 4denoBeka. I[lonarue o 3moposoM obpasze
JKU3HU.

XUMHUUECKOE 3arpsi3HEHHE OKpPYXKAKIIEH cpenpl. JKOJOTHYecKue NpoOJeMbl, CBS3aHHBIE C
COEAMHEHMUSIMH YIJEpOna, a30Ta, cepbl, TsikeNnblx MeTanoB. [lonarue o IIJIK. Poap xumuu B pelieHuun
SKOJIOTHYECKHUX TPOoOIIeM.

DKCNEePUMEHTAIbHOE W3yUEHUE BEINECTB M SIBJICHHWHA: O3HAKOMIIEHHE C O0pa3laMu MaTepHajioB
(cTekyo, CrulaBbl METAJJIOB, IMOJUMEPHBIE MAaTE€pPHalbl), OIMpPENeNeHHe KHUCIOTHOCTH MPHPOIHBIX BOJ,
MOZIENIUPOBAHKE IMpoLiecca 00pa3OBaHMsI KHCIOTHOTO N0, U3YYEHHE ero BO3ACHCTBUS Ha MaTEPHAJIBL.

IloBTOpeHue u 06001mIeHHe 3HAHUIT OCHOBHBIX pa3JesoB Kypcos 8—9 kiaccos

Ilepuoanueckuii 3axoH u llepuoanyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB B CBETE NMPEACTABICHUN O
CTpPOEHHs] aToMa. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB XHMHYECKHX B3JIEMEHTOB U MX COEIMHEHUH B
Nepuojax v rpymnax.

CtpoeHne BeliecTBa B TBEPIAOM, JKHIKOM H ra3oo0pa3HOM COCTOSIHMU. BUabl XUMHYECKOH CBSI3H.
3aBUCUMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAJUINYECKON PEIIEeTKU U BUAA XUMUYECKOH CBSA3H.

Knaccnpukanms XuMHUUeCKUX peakUuil Mo pa3JuyHbIM MpU3HaKaM. [IporHo3npoBanne BO3MOKHOCTH
MPOTEKAHUsl XUMHUYECKUX MPEBpALleHUN B PA3JUYHbIX YCJIOBMSIX Ha OCHOBE MPEACTABIECHUN XUMHYECKOMN
KUHETUKU U TEPMOJMHAMUKH.

XuMuueckue peakuuu B pacTtBopax. I'maponmus conei. Peaknuu OKHCIEHHsS-BOCCTAHOBJICHMUS.
DNEKTPOIH3.

CaoiicTBa KHCJIOT, OCHOBAHHUH U COJIEH B CBETE MPEACTABICHHUH 00 3JEKTPOTUTUYECKON TUCCOLUALIIH
1 OKUCJIIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSX.

Mesicnpeomemusie cea3u

Peanuszanus MeXNpEeOMETHBIX CBSA3€H NPU W3YYEHUM XUMHUU B 9 Kjacce OCYILIECTBISETCS 4epes
UCTIOJB30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK W TOHATHH, NMPUHSATBIX B OTHEJbHBIX
€CTECTBEHHBIX HayKax.



OO0mme ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: SIBJCHHE (MPOLecC), HAy4HbIH (PaKkT, TUIMOTE3d, TEOPH,
3aKOH, aHAJIMU3, CHUHTE3, KJacCH(pHKALUs, MepUOOUYHOCTb, HAOJIOAEHHE, YKCIePUMEHT, MOJCIHUPOBAHUE,
U3MEpeHUe, MOJIeJTb, TEXHOJIOTUSI, MATEPHAJIbI.

dusKKa: BELECTBO, TENO, PU3NUECKHE BEJINYMHbBI, EANHHULIBI U3MEPEHHUsI, Macca, 00BEM, KOJTUYECTBO
TEIUIOThI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSIHIE BEIECTBA, CTPOSHUE Ta30B, JKUAKOCTEH U TBEPIbIX
(KpUCTATMYECKUX) TeJ, KPUCTAJUTMYECKas peIIeTKa, 3JEKTPOH, AP0 aToMa, MPOTOH, HEHTPOH, HOH,
HYKJIMJ, U30TOIMbI, KBAHThI, PaJHOaKTHBHOCTh, alb(a-, OeTa- U raMma-usaydeHue, dJIEKTPUIEeCKUi 3apsi,
MPOBOAHHUKH, MOy IPOBOIHUKH, AUAJIEKTPUKH, COJTHEUHBIN CIIEKTP, pa3jioskeHne Oeoro cBeTa B CIEKTP.

Buonorusi: skocucrema, Ouocdepa, dorocuHTes, mnpomecchl OOMEHa BEIECTB, MHHEPAJIbHBIC
yIOOpeHUsl, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEJIbHbIC BEIECTBA.

Ieorpadumst: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOIBI, OJIE3HBIE HCKOTIAEMBbIE, TOTLIHBO,
BOJHBIE PECYPChI, TUIAaHETa 3eMJIsL.

TexHONOrus: CTPOUTENbHBIE TEXHOJOTHH, CEJIbCKOXO3SIHICTBEHHbIE TEXHOJIOTHH, TEXHOJIOTHH
3NIEKTPOHHON MPOMBILUICHHOCTH, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA YPOBHE
OCHOBHOI'O OBII[EI'O OBPA30OBAHMA (YT JIYBJIEHHBIM YPOBEHD)
JIMUHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO 0O0Iero oOpa3oBaHHs JOCTHIAlOTCS B
xone OOy4ueHHss XMMHU B €IUHCTBE Y4eOHOW M BOCIUTATEIBHOH MOEATENBHOCTH O0Opa3oBaTEIbHOMN
OpraHM3alMii B COOTBETCTBUM C TPAAULMOHHBIMM POCCUMCKUMH COLUOKYJBTYPHBIMU M JIyXOBHO-
HPAaBCTBEHHBIMH ILICHHOCTSIMH, NPUHSATBIMH B OOILIeCTBE TMpaBHJaMH H HOPMaMH TOBEACHHUA W
CHOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLMAIM3ALMU O0YYarOIIUXCS.

JIMYHOCTHBIE Ppe3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIMUXCS PYyKOBOACTBOBATBHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PaCUIMPEHUE OMNbITa AESTENIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

NPOsIBJIEHWE LEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJBTYPHOMY, Hay4dHOMYy H
UCTOPUYECKOMY HACle[MI0, TOHMMaHWE 3HaueHUs XUMHMYECKON HayKd U TEXHOJOTMH B JKU3HU
COBPEMEHHOT0 00IIeCTBa, B Pa3BUTHH SKOHOMHUKHU Poccuu 1 CBOEro peruoxa,;

2) rpaAaHCKOr0 BOCIIUTAHUS:

MIPEICTaBJIeHUE O COLMAJbHBIX HOpPMax M MPaBUJIaX MEKJIMYHOCTHBIX OTHOLIEHMH B KOJUIEKTHUBE,
NPOSIBJIEHUE KOMMYHHUKATUBHON KYJIBTYPBI B Pa3HOOOPA3HOM COBMECTHOMN AEATENbHOCTHY,

CTpEMJICHHE K B3aUMOIIOHMMAHHIO M B3aMMONOMOINM B Tipoumecce y4eOHOW U BHey4eOHOMH
NEeSITeIbHOCTH,

rOTOBHOCTb OLIEHHUBATh CBOE MOBEAEHME U MOCTYNKU CBOUX TOBapHIEel ¢ MO3ULUN HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHMUsI MTOCIEACTBUI MOCTYIIKOB;

3) popmMupoBAHHSA LIEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33pEHYECKUE MPEACTaBJICHUs] O BeleCTBE M XHUMHYECKOM peakLMM, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U HEOOXOIMMBIC JUIsi MOHUMAHHS CYLIHOCTH HAyYHOH KapTHUHBI
MUDa;

OCO3HaHHE LIEHHOCTH HAay4HOTO MO3HAaHMs [JIs1 Pa3BUTUsl KaKIOrO YeNOBEKa M MPOU3BOIUTEIbHbIX
cuyl o0mecrsa B IIEJIOM, POJIM M MeCTa HAayKH «XHUMHsS» B CHCTEME HAyUYHBIX MPEICTaBICHUH O
3aKOHOMEPHOCTSIX Pa3BUTHs IPUPO/IbL, B3aUMOCBSI35X U€JIOBEKa C MPUPOAHON U TEXHOJOTHUECKON Cpenoi;

NO3HABATENIbHAS MOTHBALIUS U HHTEPEC K 00yUEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHIO U
caMo00Pa30BaHMIO, K MCCIEOBATENBCKON NEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBJIEHUs] U YPOBHS
nanpHeHmero ooydeHus,

4) BoCcIUTaHHS KYJbTYPHI 310POBbSI:

OCO3HaHHWE LEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOUIEHUs] K CBOEMY 3J0pPOBBIO, YCTAHOBKa Ha
30pOBBI 00pa3 KM3HHM, OCO3HAHME TNOCIEACTBHHA W HEMPHATHE BPEAHBIX NPUBBbIUEK (ymoTpeOseHus
AJIKOTOJIsI, HAPKOTHUKOB, KyPeHUs1), HEOOXOMUMOCTH COOJIFO/IEHHUsT TIPaBII 0€30MaCHOCTH MPU OOpalleHuH ¢
XUMHYECKUMH BELIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYALIUSX;

5) TpyaoBoro BocnuTaHusi:

¢dbopmMupoBaHHE IEHHOCTHOTO OTHOLICHHUS K TPYAOBOH NESTEIbHOCTH KaK €CTeCTBEHHOH MOTPeOHOCTH
YeJIOBEKA U K UCCIIeIOBATEIbCKON NEATEIBHOCTH KaK BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOIIECTBE;

pa3BUTHE HHTepeca K MpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM 4HCIE K MPOodeccHsM HaydHOM
cepbl, 0OCO3HAHHE BO3MOKHOCTH CaMOpeaTU3aLiy B 3TOH chepe;

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

OCO3HaHHE HEOOXOAMMOCTH OTHOLIEHHS K TMPUPOAE KaK HCTOYHHKY JKU3HH Ha 3emile, OCHOBE €€
CyLLECTBOBAHMUS,

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOH KyJBTYpPbl: IPUOOPETEHHE OMBITA MIAHUPOBAHHS MOCTYIIKOB U
OLIGHKH WX BO3MOXKHBIX MOCIEACTBUHA I OKPY’KAarOIIEH Cpenbl, OCO3HAaHHE TIIOOAIBPHOrO Xapakrepa
SKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJy4YaeMble NPHU
W3YUYEHUU XUMUH, I PELIeHUs 3a7a4, CBSI3aHHBIX C OKPYKAOILIEH CPeoi; aKTUBHOE HENPUITHE NEHCTBUM,



NPUHOCALINX BpEN OKPYKAIOLIeH Cpene; OCO3HAHWE CBOEH pOJMM KaK TPakKJaHWHA M MOTPeOUTeNns B
YCIIOBUSIX B3aUMOCBSI3H TMPHUPOJHON, TEXHOJOTHYECKOH M COLMANbHOW Cped; TOTOBHOCTb K YYaCTHIO B
NPAKTUYECKOH NEATENIbHOCTH HKOJIOTMIECKOH HAMPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yJIbTaThl O0YYarOIUXCs, OCBOMBIIUX MTPOrpaMMy 0 XMMHU OCHOBHOT'O OOIIEro
00pa3oBaHUs, BKJIIOYAIOT:

YCBOGHHE MEXIUCHHMIUIMHAPHBIX (MEXIPEIMETHBIX) TOHSATHH, OTPAKAKOLINX MaTepHaJbHOe
€IWHCTBO MHpa M TpOLEeCC IMO3HAHUS (BEINEeCTBO, CBOHCTBO, OSHEPrusi, SIBJICHHUE, HAY4YHBIA (axT,
3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH, TeOpHs, HAONIOJEHHE, W3MEPEHHEe, HCCIIENOBAaHHE, SKCIEPUMEHT U
npyrue);

OBJIQJICHUE YHUBEPCAJIbHBIMH y4eOHBIMU NEHCTBUSIMH (ITO3HABATENBbHBIMH, KOMMYHHKATHBHBIMH,
PETYJSITHBHBIMH ), BAYKHBIMH /IS TOBBIIEHUS 3 (EKTUBHOCTH OCBOSHHS COACPKaHUs yueOHOro IpeamMeTa,
(dbopMHUpOBaHUS KOMIIETEHLUH, a TaKXe MPOEKTHO-HCCIEIOBATENbCKON AEATEIBbHOCTH OOYyYaroImuxcs B
KypCce XUMHUH;

CHOCOOHOCTh MX MCIIONIB30BATh B YUEOHOM, MO3HABATENLHON 1 COLIUAIBHON MPAKTHKE.

Ilo3HaBaTelbHBIE YHHBePCAJbHbIE YUeOHbIE AeHCTBHS
ba3oBble jlornyecKkue 1eHCTBHSA:

YMEHHSI HCIIOJIb30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS P OCBOSHUH 3HAHHNA: PACKPBIBATH CMBICI
XUMHYECKUX TOHATHH (BBIOENSATh MX CYIIECTBEHHBIC MPHU3HAKH, YCTAHABJIMBATH B3aHMMOCBS3b C IPYyTUMH
MOHSTUAMHM), AHAIM3UPOBATh, CPaBHHUBATh, 0000IATH, BBHIOMPATH OCHOBAHUS MJisl KjacCUDHUKAIUM U
CHCTEMATH3allM XUMHUYECKHX BEIIECTB M XUMUYECKUX PEAKIHi; YCTAaHABIUBATH MPHYUHHO-CIIEICTBEHHbBIE
CBSI3U MEXAY OOBEKTAMU W3YUEHHSI, CTPOUTH JIOTHUECKHE PacCy KAeHHs (MHIyKTUBHbBIE, NENyKTHBHBIE, IO
aHAJIOTHH); TIpenjiaraTb KPUTEPHH U BBLIBIATH OOLIME 3aKOHOMEPHOCTH U MPOTHBOPEYHS] B H3y4YaeMbIX
nporeccax MU SIBICHHAX, NMPOBOAUTH BBIBOIABI M 3aKIIOYECHUS;, YMEHHUS NMPUMEHSTh B MPOLIECCE TO3HAHMS
NOHATHS (TIPEIMETHBIE U METANPEIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIE) MOJIEIH, HCIIONIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MOJENbHbBIE MPEACTABICHUS — XUMHYECKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHYECKas
dopmyna U ypaBHEHHE XUMUYECKOH Peakny — NPU PeIleHNH YUeOHbIX 3a/a4; C YUE€TOM 3TUX MOIENbHBIX
NPEACTaBICHUN XapaKTePHU30BaTh N3yYaeMble XHMUYECKHE BEIECTBA M XUMHUYECKHE PEAKIIHH.

Ba3zoBrle uccienopare/ibckue AedcTBUsI (METOABI HAYYHOI0 MO3HAHUS BelleCTB U IBJIEHMIl):

YMEHHS TNPUMEHSATh METOIbl HAYYHOrO TIO3HAHUS BEINECTB M SIBICHUH HA SMIIUPUYECKOM H
TEOPETHYECKOM YPOBHSIX B yUeOHOH MO3HABATEIBHON U IIPOEKTHO-UCCIENOBATEIBCKON AEATENbHOCTHY,

YMEHHS HCIOJb30BATh IMOCTABJIEHHBIE BOMPOCHI B KadeCTBE HWHCTPYMEHTa [IO3HAHUSA U
CaMOCTOSITENIPHO CTaBUTh BOIPOCHI, AHAIU3UPOBATH (PaKThl, BBIIBIATE U (POPMYyJIHPOBATH NpoOIeMy,
OTpeneNATh LEeNb W 33/a4H, COOTBETCTBYIOINUE PEINEHHIO MPOOJEMBI, MpenjaraTb OMHCATENbHYIO HIIH
OOBSICHUTENIbHYIO THUIOTE3y M OCYLIECTBISITH €€ MPOBEPKY; YMEHHSI NMPOBOIUTH U3MEPEHUS] HEOOXOIUMBIX
napaMeTpoB, BBIMHCICHHS, MOJEIUPOBAHHE, HAOMIONEHUs U SKCIEPUMEHTHl (peajbHble W MBICICHHBIE),
CaMOCTOSITEJIbHO TPOTHO3UPOBATh Pe3yJbTaThl, (popMynmupoBaTh 0OOOINEHUS U BBIBOABI MO Pe3yJIbTaTaM
MPOBENEHHOTO OIbITA, HCCIEAOBAHMUS, COCTABIISITh OTUET O MPOAENaHHOH padoTe;

Pabora ¢ undopmanueii:

YMEHHsI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(GOPMALNH (HAYyYHO-TIOYJIIpHAS JIUTEPaTypa
XUMHYECKOTO CONEPKaHUs, CIIPaBOYHbIE MOCOOMs, pecypchl MHTEepHeTa), aHAMM3MpOoBaTh MH(POPMALIUIO U
KPUTUYECKH OIICHWBATh €€ JOCTOBEPHOCTh M HENPOTHBOPEUYMBOCTb, OTOMpAaTh M HMHTEPIPETUPOBATH
UHPOPMALIMIO, 3HAYMMYIO Ui peIleHus y4eOHOW 3aja4d, YMEHHUS NPUMEHSTh Pa3JIN4HbIE METOIbl H
(dbopMyTHpPOBATh 3aMPOCHl TIPH TIOUCKe U 0TOOpe mHpOopMarmu, HeOOXOIUMOHN ISl BBIMOJTHEHHST YYeOHBIX
3a/1a4; UCIOJIb30BaTh HHPOPMALIMOHHO KOMMYHHKATHBHBIE TEXHOJOTHH U PA3JINYHbIE IOMCKOBBIE CHCTEMBL,
CaMOCTOSITENIbHO BBIOMpATh ONTHMaJbHYIO (OopMy mpenctaBieHuss HHPoOpManuu (CXeMbl, TpaduKy,
auarpaMMel, TaOMUIBI, PUCYHKH U Ipyrue (OpMbl), YMEHHUS HCIOJIb30BATh HAYUHBIH SI3bIK B KA4eCTBE
cpeactBa paboTel € XUMHUUYECKOW uH(pOpManMeH,; NPUMEHATbh MEXIpeaMeTHole (pusuueckue W



MaTeMaTHYeCKHUe) 3HAKM M CUMBOJBL, (opmyibl, abOpeBHaTypbl, HOMEHKJATYPY, HCIOJB30BATh U
npeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMUECKUE CPENICTBA HATTIAHOCTH.
KomMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbIEe JeHCTBHA:

1) ymeHust obmeHust (MMCbMEHHON M YCTHON KOMMYHHUKALIUH):

NPEACTABISTh MOJYyUYEHHBIE PE3yJIbTaThl NO3HABATENLHOW NEATENbHOCTH B YCTHBIX M NMHUChMEHHBIX
TEKCTax; MyOJMYHO BBICTYNATh C NMPE3CHTALUEH pPe3yJIbTATOB BBIMOJIHEHUS] XUMHUYECKOTO 3KCIIEPHUMEHTA
(uccnenoBaTeIbCKOUW JTaOOPATOPHON WM MPAaKTHYEeCKOUW padoThl, y4eOHOro mpoeKkTa), B XOAe auajiora u
(VM) ITUCKYCCHU 3a7aBaTh BOIIPOCHI MO OOCY»KAaeMOl TeMe M BBICKa3bIBaTh HAeH, (HOPMYJIHUPOBATH CBOU
NPEIJIO’KEHHUS] OTHOCUTEIBHO BBIMTOJHEHUS IPEAJIOKEHHOH 3a/1a4H.

2) ymeHus y4eOHOro COTpyIHUYeCTBa (IPYNIIOBasi KOMMYHHUKALH):

y4acTBOBAaTh B TPYMIOBBIX (opmax pabOThL IJIAHUPOBATH OPTAHU3ALMIO COBMECTHOH paboTsl,
OTIPENEeNATh CBOK POJIb, PACIIPENENATh 3a4a4l MEXIY WIEHAMH IPYIIIbI, BBIIOJHITH CBOKO HacTh PadoThI,
KOOPIWHUPOBATH CBOM ACHCTBUS C NEHCTBUSAMH IPYTHX YJICHOB KOMAHABI, ONPEAEISTh KPUTEPHH 10 OLICHKE
Ka4eCTBa BBINOJHEHHOH padoThl, pelmaTh BO3HUKAIOLINE MPOOIeMbl HA OCHOBE yueTa OOIIUX WHTEPECOB U
COTJIACOBAHUS TO3HMLMNH, y4aCTBOBATh B OOCY>KACHHH, OOMEHE MHEHHMSMHU, «MO3TOBOM IITypPME» M APYTUX
(dbopMax B3aUMONEHCTBUSI.

PeryasiTuBHbIEe YHHBepcAJbHbIE YUeOHbIE AelCTBHS

OBnaneHne YyHHBEPCAIBHBIMH Y4YeOHBIMU PEryJSITHBHBIMH JEHCTBHAMM BKIIOYAE€T pPa3BUTHE
CaMOOPTaHU3aLH, CAMOKOHTPOJIS,, CAMOKOPPEKLIMH, B TOM YHCIIE:

yMEHHs perath yueOHbIe U UCCIe0BATEIbCKIE 3aJaUl: CAMOCTOSITENIbHO BEIOUPATh CIIOCO0 peIeHust
y4eOHOI 3a1aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PEIICHUs, BBIOUpaTh HanboJjiee MOAXOASIINN C Y4ETOM
CaMOCTOSITENIPHO BBIACJICHHBIX KPUTEPUEB), IUIAHUPOBATb CBOK padOTy NpH peLIeHWH Yy4eOHOH wuim
HCCIIEIOBATEIbCKON 3a/1a4H; HA OCHOBE MOJNYyYEHHBIX PE3yJIbTaTOB (POPMYJIHPOBATh 0OOOIEHHS 1 BBIBOABI,
NPOTHO3UPOBATh BO3MOJKHOE PAa3BUTHE TMPOLECCOB, AHAJIU3UPOBATH PE3yJbTaThl. COOTHOCHTb CBOH
IEUCTBUS C IUIAHUPYEMBIMHU PEe3yJIbTaTaMH, OCYLIECTBISITH CAMOKOHTPOJIb AEATEIBHOCTH, KOPPEKTHPOBATh
CBOIO IESITEIbHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenverHble pe3yJbTaThl OCBOSHHS MPOrpaMMbl IO XUMHH OCHOBHOTIO o0mero obpa3oBaHHs Ha
yrayOJIEeHHOM ypOBHE HMMEIOT OOIee coAepiKaTelbHOe SAPO C MPEIMETHBIMH pe3ysbTaramMu 0a30BOro
YPOBHsI, COTJIACOBAHBI MEXKAY COOOM, YTO TIO3BOJISIET PEATM30BBIBATh YIITyOJIEHHOE N3yUEHHE KaK B PaMKax
OTHENbHBIX KJIACCOB, TAK M B PaMKaxX peau3alliil WHAWBUAYAIbHBIX 00pa30BaTEIbHBIX TPACKTOPHIL, B TOM
qrclie HMCIOJIb3YSl CETeBO€ B3aMMOJeiicTBHe opraHuzauuu. llo 3aBepiieHHH peanu3alud MPOTrpPaMMBI
yIIyOJIEHHOTO YPOBHSI OOyYaroIuecss CMOTYT JeTajbHee OCBOHTb MaTepUal, OBJAAETh PACUIHPEHHBIM
KPYyTroM TOHSATHIA U METOZIOB, PeLIaTh 3a1a4u 00yiee BBICOKOTO YPOBHS CJIIOKHOCTH.

[IpenmveTHble pe3ysNbTaThl BKJOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAy4YHBIX 3HAHWH, YMEHUH H
croco0oOB AeHCTBUH, crieUpHIecKNX s MPeaMeTHOH obmacTn « XUMHs», OCHOBBI HAYYHOT'O MBILLICHHS,
BU/IBI IEATEIBHOCTH IO MOJYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALNH, MTPeoOPa30BaHUI0 U PUMEHEHHIO
B Pa3JIMYHBIX y4E€OHBIX M PEANbHBIX JKU3HEHHBIX YCJIOBHSX; O0ECMEUMBAIOT BO3MOMKHOCTB YCIEIIHOTO
o0Oy4eHus Ha CIIEAYIOIEM YPOBHE 00pa3OBaHUsI.

K konmy oOyuenuss ¢ 8 kiacce y oOyuaromerocss OyayT cHOpMHUpOBaHBI CIENYIOIINE TMPEIMETHbIE
Pe3yIbTaThl U3yUEHHs] XUMHH Ha YIyOJI€HHBIM YPOBHE!

PaCKpbIBATh CMBICT OCHOBHBIX XHMHYECKUX TOHSITHHA: aTOM, MOJEKyJa, XUMHYECKHH 3JIEMEHT,
MeTajul, HEeMEeTaJlJI, aJUIOTPOIUS, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OIHOPOIMHAs W
HEOZHOPO/HAs), BAJIEHTHOCTh, OTHOCHTEJIbHAS aTOMHAs M MOJIEKYJSIPHAs Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJIIPHAsl Macca, MaccoBas [OJI1 XHMHUYECKOrO 3JIEMEHTa B COENMHEHHH, MOJSIPHBIA O0BEM,
OTHOCHTEJIbHAS TUIOTHOCTb T'a30B, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb, aM(pOTEpHBIH OKCHUA, aM(pOTEpHBIH
THAPOKCHU]I, XUMHUUECKas! PEaKys], KJIacCU(PUKALIMS PEaKIMi: PeaKIN COSAUHEHHs], PEaKLUU Pa3JI0KEeHHUs,
peaKkuuy 3aMelIeHUs, peakuud oOMeHa, SK30- U HHAOTEPMHUECKHE PEaKLNH, TeTUIOBOH 3PQeKT peakuuuy,
SOPO aTOMa, SJIEKTPOHHBIH CIIOH aToMa, aTOMHasi OpOHTaNb, paTuyC aTOMa, XUMUYECKasl CBsI3b, OJSIPHAS U



HETIOJISIpHAsl KOBAJIEHTHAsI CBsI3b, MOHHAS CBs3b, MOH, KaTHOH, aHMOH, PAaCTBOpP, MAacCOBAast OJISI BEILECTBA
(mpoLleHTHAasE KOHLEHTpALMsl) B  pacTBOpe, MOJspPHAs KOHLEHTpaLWs BEIeCTBA B  PacTBOPE;
3JNEKTPOOTPULIATEIBHOCT, CTENEHb OKHUCJICHUS, OKUCIUTENIH W BOCCTAHOBHUTENH, OKHUCIEHHE U
BOCCTaHOBJICHHE, OKHUCIIUTEIbHO-BOCCTAHOBHUTENBHBIE PEAKIIUN, METON 3JIEKTPOHHOTO OajaHca,

WLTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKHX IMOHITHH M MPUMEHSTb 3TH TOHATHS TPHU
OIMHCAHHHU BEIECTB U UX MPEeBPAILCHUH,

UCTIONB30BATh XUMHYECKYI0O CHMBOJIMKY JJIs1 COCTaBJ€HUs (OPMyJ BEIIECTB M YpPaBHEHHH
XUMHUYECKUX PEAKLU;

ONpeneNATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COENUHEHHSX, CTETIeHb OKHCICHUS
3JIEMEHTOB B OWHAPHBIX COEAMHEHUSIX, MPUHAJIEKHOCTh BEIIECTB K ONMPEAEICHHOMY KJIACCy COCIMHEHUH
1o ¢popMyJiaM, BUABI XUMHUYECKOH CBS3H (KOBAJICHTHOW U MOHHOH) B HEOPTaHUYECKNUX COCTUHEHHUSIX;

PaCKpBIBATh CMBICT 3aKOHOB COXPaHEHHsI MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, lleproamueckoro
3akoHa /. M. MeHnneneeBa, aTOMHO-MOJICKYJIIDHOH TEOPUH, 3aKOHA ABOTaapO U €ro CIEACTBUH,
NPEACTaBICHUH O HAYYHBIX METOAAaX MO3HAHMS, B TOM HYHCJE SKCIEPHMEHTANBHBIX U TEOPETUYECKUX
METO/IaX UCCIICAOBAHMUS BEIIECTB U U3yUEHHUs] XUMHUYECKIX PEaKLni;

JIE€MOHCTPUPOBATH MOHMMAHUE NEPUOTUIECKOIN 3aBUCUMOCTH CBONCTB XMMUYECKHIX 3JIEMEHTOB OT HX
nonoxenus B [leppuoandeckoii cucreme:

ONMHUCBHIBATh M XapakTepuszoBarh TabmumuHyro ¢opmy llepuonndyeckoll CHCTEMBI XHUMHUYECKUX
3JIEMEHTOB. Pa3JIn4aTh MOHATHS «ryaBHas noarpynma (A-rpynma)» u «modouHast noarpynma (b-rpynma)y,
«MaJble IEPHOABD) U «OOJbIINE TIEPHOIBDY;

COOTHOCHTb OOO3Ha4YeHHUs], KOTOpble MMEITCs B Tabmune «llepuonnyeckas cucreMa XUMHYECKUX
sneMeHToB [I. M. MeHpneneesa», C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsn siipa, o0IIee YnCiIo 3JIEKTPOHOB U PaCTpeieICHNe HX 110 SJIEKTPOHHBIM CIIO0SIM);

OOBSICHATDH CBSA3b MOJIOKEHHSI 3JieMeHTa B llepnomnueckoil cuctemMe ¢ pacrpeneneHueM 3JIeKTPOHOB
10 YHEPTETUYECKUM YPOBHSM, MTOIYPOBHIM U OPOUTAJISIM aTOMOB NIEPBBIX YETBIPEX IMEPHOAOB,;

KJIACCU(UIIUPOBATh XUMUYECKHE 3JIEMEHThI, HEOPIraHUYECKHE BEINEeCTBA, XMMUYECKHE peakiuu (1o
YHCIy ¥ COCTABY YYaCTBYIOIINX B PEAKIIMU BEILECTB, 110 TETIOBOMY 3P eKTy);

XapaKkTepHU30BaTh (OMUCHIBATh) PU3NIECKUE M XMMUYECKHE CBOHCTBA MPOCTBIX M CJIOXKHBIX BELIECTB:
KHCJIOPOZa, BOAOPOAA, BOXBL, OOIIME XMMHYECKHE CBOWCTBA OKCH/OB, KHCIOT, OCHOBAaHHH H COJEH,
IEHEeTHUYECKYI0  CBsI3b  MEXJAy HHUMH, TIIOATBEp)KAAas INPUMEpaMU  MOJEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHIA;

OIUCHIBATH POJIb KUCIOPOA, BOIOPOJA U BOIBI B IPUPOAHBIX MPOLECCAaX, B KUBBIX OPraHU3Max, UX
NPUMEHEHHE B PA3JIMYHBIX OTPACHAX MPOMBIILIEHHOCTH, BO3MOXHOE HCIIONb30BAHHE B COBPEMEHHBIX
TEXHOJIOTHUSIX;

OOBSICHATP M TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa W CTPOEHHS,
BO3MOYKHOCTH IPOTEKAHNUS XMMUYECKHX MPEBPALICHUH B PA3JIMYHBIX yCIOBHSAX,

BBIYUCIISATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MOJIIPHYIO MacCy CMECH,
MOJIBHYIO TIOJIF0 XMMHYECKOTO 3JIEMEHTa B COCIUHEHHWH, MAaCCOBYIO IOJIF0 XHUMHYECKOrO 3JIEMEHTa II0
dopmyne coequHEHUs], HAXOAUTb MPOCTEHINYI0 (opMyJy BeliecTBa MO MAacCOBBIM HIIM MOJIBHBIM JOJSIM
3JIEMEHTOB, MaCCOBYIO JOJIO BEIIECTBA B PAaCcTBOpPE, MOJIIPHYIO KOHLIEHTPALMIO BEILIECTBA B PAacTBOPE,
MPOBOJIUTH PACUETHI 110 yPABHEHUSIM XUMHUYECKON PeakLny;

NPUMEHSTh OCHOBHBIE ONEPAllMM MBICIUTEIbHON AEATENbHOCTH — aHaIM3 W CUHTE3, CPaBHEHHE,
o0o0IeHne, CUCTeMAaTHU3alNI0, KIACCH(DUKAIMIO, BBISBJICHHE MNPUYUHHO-CIENCTBEHHBIX CBsSI3€H — JUIs
U3yUeHHUs] CBOWCTB BEIIECTB W XUMHYECKHX PEAKIHH, €CTECTBEHHO-HAYYHBIE METOABl MO3HAHUS —
HaOIIOIeHUE, M3MEpPEeHHe, MOJIEIMPOBAHUE, SKCIEPUMEHT (peallbHbIi W MBICICHHBIH) — Ui OCBOCHUS
y4eOHOTO COepIKAHMS,

PaCKpBIBATh CYIIHOCTH MPOLIECCOB OKHMCJICHUS U BOCCTAHOBJICHUS, COCTABJIATH YPABHEHUS MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN (METOIOM 3JIEKTPOHHOTO Oajlanca);



YCTaHABJIHMBATh CBS3M MEXKIY PEaTbHO HAOJIIONAaeMBbIMH XMMHUYECKHMHU SIBICHHSIMU U IPOLECCAMH,
NPOUCXOSIIUMH B MakpO- U MHUKPOMHUpPE, OOBSCHATH NMPUYUHBI MHOTrOOOpasusl BELIECTB, COOTHOCHTH
XUMHYECKUE 3HAHUS CO 3HAHUSIMH APYTHX YUEOHBIX MPEIMETOB,;

cobmonaTh npasuiia 6e30macHoi padoThl B 1aOOpaTOPHUH MPU UCTIONB30BAHUN XUMHUYECKON MOCY bl U
00OpyIOBaHUS, a TAKXKE MPaBUIa OOPAIIEHNS C BELIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMH BbITIOJTHEHUSI
71ab0paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO TOJNYYEHUI0 U COOMpPAHUI0 Ta3000pa3HbIX BEIIECTB
(Bomopoma M KHCIOpOZa), MPUTOTOBJICHUIO PACTBOPOB C ONMPENEJICHHON MAacCOBOW JOJNEH pacTBOPEHHOTO
BEIECTBA, PELICHUIO JKCIEPUMEHTAJbHbIX 3amad 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYeCKHX
COETUHEHUI;

IEMOHCTPUPOBATh BJIAJICHNE OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJFOYAOLIEH YMEHUs
0e30macHOro OOpalIeHus C BeIeCTBAMHU, UCIIONb3yEMBbIMU B TIOBCEAHEBHOM JKU3HH, a TAK)KE 3HAHUE TIPABUI
MOBEICHMS B LIENISIX COEPEIKEHUS 3I0POBbS M OKPY KAIOLIEH CPEabl.

K konmy oOyuenuss ¢ 9 kiacce y oOyuaromerocs OyayT cHOpMHUPOBaHBI CIEAYIOIINE TMPEIMETHbIE
Pe3yIbTaThl U3yUEHUs] XUMHH Ha YTy OJIC€HHBIM YPOBHE:

PaCKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX TMOHITHHA: XUMHYECKHH 3JI€MEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, 3JIEKTPOOTPHIATEIBHOCTb, CTENEHb OKHCICHUS, XMMUYECKash Peakuus, TeIuioBod 3¢ ekt
peakuuu, MOJb, MOJISIPHBIH O0BEM, pacTBOD;

SJIEKTPOJIUTBI, HESJEKTPONUTHL, 3JIEKTPOJIUTUYECKAs IUCCOLMALNSA, PEaKLUH HOHHOro OOMEHa,
THAPOJIN3 COJIeH, oOpaTUMble W HEOOpaTHMble PEAKLHH, OKUCIUTENbHO-BOCCTAHOBHUTENBHBIE PEAKLINH,
OKHCIIUTEIb, BOCCTAHOBUTENb, OKUCICHHE M BOCCTAHOBJICHHE, SJIEKTPOJIU3, AJUIOTPOMHUS, aM(POTEPHOCTS,
XUMHYECKasi CBSI3b (KOBAJCHTHAs, HMOHHAs, METAJIMUECKas), MEXMOJEKYJSIPHbIE B3aMMOACHCTBUS
(BomopomHasi cBsi3b, cuibl BaH-nmep-Baanbca), KOMIUIEKCHBIE COEIUHEHUS, KPUCTAJUIMYECKHE PELIETKH
(mpuMmuTHBHAS KyOmueckas, OObEMHO-LEHTPUPOBAHHAS KyOHWUecKas, TpaHELlEHTPUPOBAHHAs KyOHueckas,
reKCaroHaJIbHAs IIOTHOYIIAKOBAaHHAS), KOPPO3WsSI METAJUIOB, CIUIABBL, CKOPOCTb XUMHUYECKOW pEeakIuH,
KaTaJIn3, XUMUYECKOE PABHOBECHE, SJIEMEHThl XUMHUYECKOH TEPMOINHAMHUKHI KaK OTHOH M3 TEOPETUYECKUX
ocHoB xumuuy; [TJ1K;

WLTFOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XHUMHYECKHX TOHITHH M MPUMEHSTb 3TH TOHATHS TPU
OMHCAHWH BEIECTB U UX MPEBPAILCHU,

UCTIONB30BAaTh XUMHYECKYI0O CHMBOJIMKY JJIsl COCTaBJI€HUs (OPMyJT BEIIECTB M YpPaBHEHHH
XUMHUYECKUX PEAKLIU;

OTPENeNATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS] XUMHUYECKHUX 3JIEMEHTOB B COCUHEHHSX PA3JIMIHOTO
COCTaBa, TNPHUHAJIECKHOCTb BEIIECTB K ONPENENIeHHOMY KJIacCy COEOUHEHHH 1o (GopMyJiaM, BHIBI
XUMHUYECKOU CBSI3H (KOBAJIEHTHOM, MOHHOM, METAJUTMYECKOI) B HEOPraHUYECKUX COSNMHEHUSX, 3apsi NOHA
0 XUMHUYECKOW (opmyse, XapakTep cCpedbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COEAWHEHHH, THII
KPHUCTAJLUTHYECKOHN PEeLIETKH KOHKPETHOTO BEIIECTBA,

packpeiBath cMmbica Ilepuonuueckoro 3axkona [l M. MenneneeBa M JOE€MOHCTPUPOBATH €ro
MOHUMAaHHE:

ONMUCBHIBATh M XapakTepuszoBarh TabmumuHyro ¢opmy Ilepuonndeckoll CHUCTEMBI XHUMHUYECKUX
3JIEMEHTOB. Pa3JIN4aTh MOHATHS «A-rpynnay u «b-rpynnay, «Majble mepruoab» U «OONbLINE MEPUOIbD,

OOBSICHATH CBSA3b MOJIOKEHUsI 3JieMeHTa B llepnomudeckoil cuctemMe ¢ pacnpeneieHneM 3JeKTPOHOB
10 YHEPTETUUECKUM YPOBHSM, MTOTYPOBHIM U OPOUTAIISIM aTOMOB NIEPBBIX YETHIPEX IMEPHOAOB;

BBIIEJATh O0IINE 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JIEMEHTOB M UX COCIUHEHUH (KHCIOTHO-
OCHOBHBIX M OKHCJIUTEIbHO-BOCCTAHOBHUTEJBHBIX CBOWCTB OKCHIOB U THAPOKCHAOB) B MpEIeNax MajbIX
NEPUOJIOB U TJIABHBIX MOATPYIII C yUETOM CTPOEHUS X aTOMOB,;

pacKpbIBaTh CMBICI TEOPUHU JSJIEKTPOJUTHYECKON AMCCOLMALMM, 3aKkoHa ['ecca um ero cnencrsuii,
3aKOHA JEHCTBYIOLINX MaccC, 3aKOHOMEPHOCTEH M3MEHEHUs] CKOPOCTH XMMUYECKOH PEakIfy, HApaBJICHUS
CMELICHHUSI XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT Pa3JIMYHBIX (PaKTOPOB;

KJIaCCU(UIIUPOBATh XUMUYECKHE 3JIE€MEHThI, HEOPTAaHUYECKHE BEIECTBA, XMMUYECKUE peakuuu (1o
YHCIy U COCTABY YYACTBYIOLINX B PEAKIIMH BELIECTB, 110 TEIIOBOMY 3 EeKTy, IO arperaTHOMY COCTOSTHHIO



peareHToB, MO U3MEHEHUIO CTETCHEH OKHCISHHsS XUMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, N0 YYaCTHIO
KaTaJn3aTopa);

XapakTepu3oBaTh (OMUCHIBATH) OOIMME XHMHYECKHE CBOHCTBA BEINECTB PA3NIMYHBIX KJIACCOB
HEOPraHMYECKUX COCOUHEHMH, TOATBEP)KOasl 5TO ONMUCAHHE MpPUMEPaMH MOJEKYJSIPHBIX M HOHHBIX
YPaBHEHUN COOTBETCTBYHOIUX XUMUYECKUX PEAKLINIA,

COCTABJIATh YPABHEHMS: SJEKTPOJUTHUECKOW TUCCOIMALMU KHUCJIOT, IIEeJOuel W COJIeH; MONHbIE U
COKpAIlleHHblE YpPaBHEHHsI pPEaKUWii HOHHOrOo OOMEHA, peaklHii, MOATBEPKNAIOLINX CYIIECTBOBAHUE
TEHETHYECKOH CBSI3M MEXKIY BEIIECTBAMH PAa3JINYHBIX KIIACCOB,

PacKpbIBaTh CYLIHOCTh MPOLIECCOB TMAPOJIN3a COJIEH IMOCPEACTBOM COCTABICHUS KPATKUX WOHHBIX U
MOJIEKYJISIPHBIX YPaBHEHUH pPeakLni, CyIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI TOCPEICTBOM
COCTABJIEHHsI SJIEKTPOHHOTO DallaHCa 3THX PEaKIHiA;

NPEACKAa3bIBATh XapaKTep CPEIbl B BOJHBIX PACTBOPAX COJEH;

XapaKkTepHU30BaTh (OMHUCHIBATH) (PU3NYECKHE U XUMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB (KUCIOPO,
030H, rpaduT, anmas, KpemHuii, 6op, a3or, ¢ochop, cepa, XJOp, HATPUN, KaNUid, MArHUH, KaJbIUi,
ATIOMUHHM, JKeJie30, MeIb, UHK, cepeOpo) u oOpa3OBaHHBIX MMH CJIOXKHBIX BEIIECTB, B TOM HHCJE HX
BOJIHBIX PAaCTBOPOB (AMMHUAK, XJIOPOBOAOPO, cepoBomopon, okcuasl yriaepona (11, IV), kpemuus (IV), asora
(L, IL, I, TV, V) u docdopa (1L, V), cepur (IV, VI), cepHucras, cepHasi, a3oTHasi, pochopHas, yroibHasi,
KPEMHHEBasl KHUCIOTBI, OKCHUABI U ruapokcuasl metamioB IA-IA-rpynn, amomunus, menu (II), umHka,
xenesa (11 u III));

MOSICHATh ~ COCTaB, OTHENbHBIE CIIOCOOBI  TIOJAYyYEHHUS] H  CBOIMCTBA  CIIOKHBIX  BELIECTB
(xucnopoacoaepKalife KUCIOThl XJIOpa, a30THCTas, OOpHAs, YKCYCHAasl KHCIOTBI M UX COJIM, TaJIOTCHHIbI
kpemuus (IV) u pocdopa (III u V), okenn u rugpokcun xpoma (111), mepmanranat kanus;

OIMUCHIBATH POJIb BAKHEWIINX H3y4YaeMbIX BEIIECTB B MPUPOAHBIX MPOLECCAX, BIMSHHUE HA JKUBbIC
OpPTaHu3Mbl, IPIMEHEHNE B PA3JIMUHBIX OTPACISIX SKOHOMHUKH, MCIIOJIb30BAHHE TSI CO3AHHS COBPEMEHHBIX
MaTe€pHUAJIOB U TEXHOJOTHUH;

NPOBOIUTH PEAKLUH, TTOATBEPIKIAIOIINE KaUYECTBEHHBIH COCTAaB PA3JIMYHBIX BEIIECTB, PACIIO3HABATH
OTMBITHBIM TyTEM COIEpIKAaIuecss B BOAHBIX PACTBOPAX HMOHBI XJIOPUA-, OPOMHI-, HOOUA-, CyJbdar-,
docdar-, kapOoHaT-, CUIHKAT-, CYIbPUT-, CYyNbOUA-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCHI-HOHBI, KATHOHBI
aMMOHWUSI, MaTHUS, KaJIbLIUs, aIFOMUHUS, JkeJe3a (2+) u xxenesa (3+), mean (2+), uuHKa,;

OOBSICHATh M TPOTHO3MPOBATH CBOMCTBA BAKHEHIINX HM3Y4Ya€MbIX BELIECTB B 3aBHCHMOCTH OT HX
COCTaBa W CTPOCHUS, NMPHMEHEHHE BEIIECTB B 3aBHCHMOCTH OT MX CBOMCTB, BO3MOJKHOCTH IPOTEKAHHS
XUMHYECKUX NPEBPALIEHUH B PA3JMYHBIX yCIOBHSIX Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XMMHUYECKOH
KWHETHKH U TEPMOINHAMUKUY,

BBIUUCIIITE OTHOCHTEJIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEINECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO 3JIeMEHTa Mo (pOopMyJie COeNNHEHHsI, MACCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJIBHYIO JIOJIEO
XUMHYECKOTO 3JIEMEHTAa B COCAMHEHUH, MOJLSIPHYIO KOHLIEHTPALMIO BELIECTBA B PAcTBOPE, HAXOIUTh
npocTeiyo GopMyIry BelecTBa MO MACCOBBIM MJIM MOJBHBIM JOJSIM 3JIEMEHTOB, IPOBOIUTH PACUETHI IO
YpPaBHEHMSIM XMMUYECKHX PEAKLHA C yU4eTOM HEJOCTaTKa OIHOTO W3 PEareHTOB, NMPAKTUYECKOTO BBIXONA
NPOAYKTA, 3HAYEHHUS TEIIOBOTO 3 (heKTa peakLuy, ONpenessiTh COCTaB CMeCel;

cobmonaTe npasuiia 6e3onacHoi padoTsl B 1abOpaTOPHH MPH UCTIOIB30BAHUN XUMHUUECKOH MTOCY bl U
00OpyIOBaHUS, a TAKXKe MPaBHIa OOPAIIEHHUS C BELIECTBAMH B COOTBETCTBUU C HHCTPYKLUSIMH BBITIOJTHEHUS
71aO0paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO TOJNYYEHUI0 U COOMpPAaHUI0 Ta3000pa3HBbIX BEIIECTB
(aMMHuaka W YIJIEKHCIIOrO Ta3a) U PEIIeHHI0 3KCIEePHUMEHTANbHBIX 3a/1a4 M0 TeMaM Kypca, MpPeACTaBIsTh
pe3yabTaThl JKCIEpUMEHTa B (OpPME BBIBOAOB, [0KA3aTeNbCTB, TpadUKOB, TaONUI M BBIABIATH
SMIUPUIECKHIE 3aKOHOMEPHOCTH,

NPUMEHSITh OCHOBHBIC ONEpAaIli MBICIUTEIbHON NeATeNbHOCTH (aHAJW3 W CHHTE3, CpPaBHEHHE,
0000I1IeHHe, CHUCTEMATH3ALUI0, BBIIBJICHUE NPUYUHHO-CIICICTBEHHBIX CBs3€H) NMPH HM3YYEHUH CBOMCTB
BEIIECTB U XMMHYECKHX PEaKIMH, BIAaNETh €CTECTBEHHO-HAYUYHbIMU METOIAMM IO3HaHUs (HaOJroneHue,
U3MepEeHue, MOJEINPOBAHUE, SIKCIIEPUMEHT (peasbHbIA 1 MbICIICHHBIH );



NPUMCHATL IIpaBUJIA 6630HaCHOF0 O6paH_[eHI/I$I C BE€IIECTBaAMU, UCIOJBb3YCMbIMU B HOBCGHHGBHOﬁ
JKU3HH, TIPABUJIA MTOBEIEHUS B LEJSIX COEPeKeHUs 340POBbsl U OKPY KAIOIIEH MPUPOIHON Cpeabl, TOHUMATh
BpEa (OHaCHOCTb) BOSI[efICTBHﬂ Ha JKHMBBIC OPraHU3MbI OMNPCACIICHHBIX BCIICCTB, MOACHATHL HA IMPUMEPAX
CHOCO6bI YMECHBUICHUA W NOPEAOTBpALICHUA HUX BPCAHOTO BOSI[efICTBHﬂ, 3HAUCHUE KUPOB, 66.]'IKOB,
yTJIEBOOB AJIsl OPraHu3Ma YeJIOBEKa,

HCTIOJIB30BATh MOJyYEHHbIE MPecTaBieHust 0 chepax npodhecCHOHANbHOM eTENbHOCTH, CBSI3aHHBIX
C HaYKOfI U COBPCMCHHBIMU TEXHOJIOTMAMH, KaK OCHOBY HJIA HpO(beCCHOHaJ'IbHOfI OpUC€HTAlUU W [JIA
OCO3HAaHHOTO BBIOOpPa XMMHUH Kak NPOPWIBHOIO NpeaMeTa NpPH NPONODKEHHH OOYYEeHHsT Ha YpPOBHE
cpenHero obmiero oOpa3oBaHuUs;

y4aCTBOBATh BO BHEYPOUHOU MPOEKTHO-UCCIEAOBATENbCKON NESITEIbHOCTH XUMUYECKOH U XUMHKO-
SKOJIOTUYECKOH HAIPaBJICHHOCTH, NMPUOOPECTH OMBIT MPOBENEHHUs] yU4eOHBIX HCCIEAOBAHUA B YCIOBHAX
00pa3oBaTeNbHbIX OPraHU3AIHH, a TAKXKe OpraHu3alnii (IIEHTPOB) JOMOJHUTEIFHOTO 00pa3oBaHus NeTeH.



TEMATHYECKOE IVNTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aesioB u (undposrbie)
KontpoabHbie IIpakTH4eckune
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Pazgen 1. IlepBoHavaibHbIe XMMUYECKHUE MOHATHS
Xumusi — BaxkHasi 00J1acThb
1.1 €CTECTBO3HAHMsSI U MPAKTUYECKON 10 2
NesITeIbHOCTH YeJIOBEeKa
BemecTBa 1 xXUMHU4eCcKue
12 28 1
peaxkuuu
Hroro no pasgeny 38

Pasnen 2. BakneHmue npeacTaBUTe/ M HEOPraHHYE€CKUX BElleCTB

Bosnyx. IlonsiTue o rasax.

2.1 19 1 1
Kucnopon. Oxcuast

29 Bopnopon. IlonsiTre 0 kuciaorax u g !
COJISIX

23 Bona. Pacteopsl. [lonsitue 00 18 ! !
OCHOBAHMSIX

24 OCHOBHBIE KJIaCCBI ] 16 1 |
HEOPTaHUYECKUX COCNMHEHUI

Hroro no pasgeny 61

Pa3nen 3. Ilepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xumudeckux 3j1emenToB /I, U. Mengeseesa. CTpoeHue aToMoB.

Xumuueckas cB3b. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbIE pe€axkuun




Ilepunonuueckuii 3aKOH U
Ilepuoanueckas cucrema

3.1 18
XUMHUUeCKUX demMeHToB J1. 1.
Menneneesa. CtpoeHue aroma
XuMuieckas CBsi3b.
32 OKuCIMTeNbHO- 16
BOCCTAHOBUTEJIbHBIC PEAKIIUT
Hroro no pasgeny 34
Pe3epBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME




9 KUIACC

KosauuyectBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/n Kontpoabubie | IpakTuueckue
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypent
Pasznen 1. BemecTBo 1 XMMH4YeCKAsl peaK1us
11 IToBTOpeHue u yriayOneHne 3HaHUH O g
' BELIECTBE
12 OcHOBHbIE 32aKOHOMEPHOCTHU MPOTEKAHUS
' XUMUYECKUX PEeaKIIHii 14 ! !
13 DNeKTpoJUTHYECKast TUCCOLUALIUS. 14 | 5
' XUMHUYEeCKUE PEaKIMK B PACTBOPAX
Hroro no pazaeny 36
Pasnen 2. HemeTannbl 1 HX COCAHMHEHUS
21 OO0wast XapakTepUCTHKA XUMHYECKUX g !
' snemeHToB VIIA-rpynmnel. ['anorenst
OO0wast XapakTepUCTHKA XUMHYECKUX
22 sneMeHTOoB VIA-rpynmer. Cepa u eé 10
COEJIMHEHUS
OO0wast XapaKTepUCTHKA XUMHYECKUX
23 snemeHToB VA-rpynmsl. A30T, pocdop u ux 12 1
COEIMHEHUS
OO0wast XapakTepUCTHKA XUMHYECKUX
2.4 sneMeHTOB [V A-rpynmel. Yriepon u 13 1 2
KPEMHHI, UX coennHeHus. bop
Hroro no pazaeny 43




Paszaen 3. Mera/iibl 1 X COeAMHEHUSA

3.1 OO01mue cBOWCTBAa METAJIOB 10
32 Baxueiimme MeTaaibl U UX COSIUHEHUS 20 2
Hroro no pazaeny 30
Pazaen 4. Xumus 1 oKpyxRawmas cpeaa
41 Bemectsa u maTepuabl B )KU3HU YEJIOBEKA. 4
' OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH
Hroro no pazaeny 4
Pa3zpen S. O600menue 3HaHMI
51 ITosTOpeHue u 0bo0IIeHne 3HAHNN 14 5
' OCHOBHBIX Pa3fesioB KypcoB 8—9 kaccoB
Hroro no pazaeny 14
PesepBHOe Bpems 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




HOYPOYHOE IIJTAHUPOBAHUE
8 KUIIACC

Neo

n/n

Tema ypoxa

Koaun4yecTBo 4acos

KonTpoabHbie
Bceero P
padoThbI

IIpakTHyeckne
padoThbI

HMara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/bHbIE

pecypchl

IIpenmer xumun. Posib XUMHUH B KU3HU
YeJIOBEKA

[Tonsitne 06 UCTOPUHN BO3HUKHOBEHUS U
pa3BUTHs XUMHUU. XUMUS B CUCTEME HAYK

Tena u Bemecta. duzndeckue u
XUMHUYECKHE CBOMCTBA BEIIECTB

dusnueckre 1 XUMHUYECKHUE SIBJIEHUS

IIoHsATHE O TEOPETUYECKUX METONAX
MO3HAHUsI B €CTECTBEHHBIX HAYKaXx.
HcTouHnkn xumMuueckol nHpopManuu

HpeHCTaBHeHI/Iﬂ O HAYYHOM IIO3HAHWUHW Ha
SMITUPUIECKOM yPOBHE: HAOIOEHHE,
U3MepeHue, SKCIIEPUMEHT, MOZIEIUPOBAHHE.
TlonsTne o METOOAX pa6OTbI C XUMHYECKUMH
BemecTsaMu. O0OpyIOBaHHE LIKOJIBHOI
XUMHYECKOM J1abopaTopuun

IIpakTrueckas padora Ne 1 mo reme
"IIpaBuia paboThl B Ja0OPATOPHU U MIPUEMBI
oOparenus ¢ 1adbopaTOpPHBIM
obopynoBanuem"

YucTble BELIECTBA 1 CMECH




9 CrniocoObI pa3aeneHust cMecei
IIpakTrueckas pabora Ne 2 mo reme

10 "PazneneHune cmeceli (Ha mpuUMepe OUUCTKH
MOBAPEHHOU con)"

11 ATOMBI U MOJIEKYJIBI

12 XUMHUYECKUE 3JIEMEHTHI

13 IIpocTeie U coxHBIE BEIECTBA

14 BewectBa MONEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

15 Xumuueckas popmyiia. BaneHTHOCTb aTOMOB
XUMHYECKUX 3JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTABA BELIECTB

17 OnpeneseHue BaJEHTHOCTH aTOMOB I10
(dbopMyTamM OMHAPHBIX COSTUHEHHI

13 OTtHocuTeNbHAsI aTOMHAsI Macca.
OTtHocuTeNbHAsI MOJIEKYJIIpHAs Macca
BpruuciaeHust OTHOCUTENBbHON MOJIEKY IS PHON

19 MaCChl BELIECTB, MOJIIPHONW MAaCChl, MaCChI
BELIECTB U KOJMUYECTBA BELIECTBA

20 MaccoBast 10511 XUMHUYECKOI0 3JIEMEHTa B
COEIMHEHUU

1 Bpruucnenust MacCOBOM 10U XUMUYECKOTO
sJieMeHTa 1o popmyJie COeAMHEHHUS

2 Haxoxxnenne mpocreiitiei ¢hpopMyJibl
BELIECTBA I10 MACCOBBIM JIOJISIM 3JIEMEHTOB

23 Brrucnenus npocreiimeit popmy sl

BeIICCTBA IO MaCCOBBLIM WJIM MOJIbBHBIM




JOJISIM 3JICMCHTOB

24 KomuuecTtso BemecTsa. Monb

25 B3anMocCBs3b KONUYECTBA, MACCHI M YHUCIIA
CTPYKTYPHBIX €UHUL] BELECTBA

26 MougnsipHast Macca CMECH BEILECTB

27 MonbHas 0Oy XUMUYECKOIO 3JIEMEHTA B
COeIMHEHUHN

)8 Haxoxxnenue mpocreiitneii ¢popMyJibl
BELIECTBA 10 MOJIBHBIM JOJISIM 3JIEMEHTOB

29 XuUMHuUecKue siBjieHns1. XUMHUYECKasi peaKkLus
U €€ NPU3HAKHU

30 3aKOH COXpaHEHHs] MacChl BEILECTB

31 ATOMHO-MoONeKyIsipHas Teopust. JKuszup u
nesteabHOCTL M. B. JlomMoHOCOBa

32 XHUMHUUECKUE YPAaBHEHUS

33 Tunbl XUMHUECKUX PeaKui
Pacuérsl N0 XUMHYECKUM YPAaBHEHUSIM

34 KOJINYECTBA U MACChl UCXOAHBIX BELIECTB UIIH
MIPOAYKTOB PEaKLIUU
Brrucnenus no ypaBHEHUSIM XUMHUYECKON

35 peakyy: KOJIM4YECTBA BEIEeCTBA, MACChI [0
WU3BECTHOMY KOJINYECTBY BEIECTBA, MACCe
pEeareHToB UM MPOAYKTOB PEAKLIUH
Brrucnenus no ypaBHEHUSIM XUMHUYECKON

36 peakLMy: KOJIM4YECTBA BEIEeCTBA, MACChI [0

HU3BCCTHOMY KOJIMYECTBY BELICCTBA, MAaCCC
p€arcHTOB WK NMPOAYKTOB PECAKIINU




37 O06o01menne u cucTeMaTH3alus 3HaHUN

38 KontponbHas pabora Ne 1 mo reme
"BermecTBa 1 XUMUYECKUE PEAKITUN"

39 Bosnyx — cmecs rasos. IlonsaTue o rasax.

40 3akoH ABoranpo. Monsipablii 00bEM ra3os
Brraucnenus o0béma, KOTMYECTBA BEIIECTBA

41 rasa 1o U3BECTHOMY €r0 KOJIUYECTBY
BEIIECTBa, 00BEMY

42 OTHOCHUTEIBHAS TIIIOTHOCTD Ta30B

43 Bpruucienust OTHOCUTENBHOMN MJIOTHOCTH
ra3oB
OrnpeneneHre OTHOCUTENbHON

44 MOJIEKY JISIPHOH Macchl ra3000pa3Horo
BEILECTBA MO U3BECTHON OTHOCUTENIBHOMN
MJIOTHOCTH
Bpruucienust OTHOCUTENbHON MOJIEKYJIAPHON

45 MacCChI ra3a no U3BECTHONW OTHOCUTENIBLHOM
MJIOTHOCTH

46 OOBEMHBIE OTHOILIEHUS Ta30B MPH
XUMHYECKUX PEaKLHsIX

47 Borucnenus 00bEMOB ra3oB MO yPaBHEHHIO
XUMHWYECKON peakLiuu

48 Kucnopon — 351eMeHT 1 IpOCTOe BELIECTBO

49 Oxcunbl

50 CriocoObI MoyYeHusI KHUCIIOPOa B
1ab0opaTopun U MPOMBIILIEHHOCTH

51 IIpakTrueckas padora Ne 3 mo reme




"TTony4eHue u cobupaHue KUCIopoaa,
W3y4YEeHHe ero CBOMCTB"

52 Kpyrosopor kucnopoaa B npupone

53 O30H — aI0TPONHAS MOAU(DUKALIHS
KHCIIOpOaa
TernoBoit 3(HeKT XUMUYECKON pPeaKIIHH,

54 TEPMOXUMHUYECKHUE YPABHEHHUS], SK30- U
SHIOTEPMHUUECKHE PEaKLUU

55 Tonnuso. Ucnosb30BaHKe yIiis 1 ME€TaHa B
KauecTBe TOIUINBA. 3arpsi3HEHUE BO3AyXa.
Brrucnenus no ypaBHEHUSIM XUMHUYECKON
peaKIMU: KOJINYECTBA BEIECTBA, 00bEMA,

56 MacCChbI I10 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, 00BEMY, MacCe pEareHTOB WIH
MPOAYKTOB peaKLuu

57 KontponbHas padora Ne 2 mo teme "Bozayx.
Kucnopon. Oxcuasr"

58 Bonopon — sneMeHT 1 npoCcToe BEIIECTBO

59 CriocoObl mostyueHust BOIOpona B
nabopaTopun U MPOMBIILIEHHOCTH
IIpaxTrueckas padora Ne 4 mo reme

60 "Tlony4eHnue u cobupaHue BOIOPO/a,
U3y4eHHe ero cBoucTa"

61 Hcnonb3oBanue BOAOpPOJa B KaUeCTBe
TOILUIMBA

2 ITonsiTue o kucnorax u consax. Cocras
KHUCJIOT U COJer

63 Brruncienust 00b€Ma, KOJIMYECTBA BEIECTBA




rasa o U3BeCTHOMY €ro KOJHYECTBY
BEIIIECTBA WIH 00BEMY

Broraucnenus 00bEMOB ra3oB MO yPaBHEHHIO

o4 XUMHUYECKOU peaKLUn
Brrucnenus no ypaBHEHUSIM XUMHUYECKON
peaKIMy: KOJINYECTBA BEIECTBA, 00bEMA,

65 MaCChbI I10 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, 00BEMY, MacCe pEareHTOB WIN
MPOAYKTOB PEAKLIUH

66 dusnueckue CBOMCTBAa BOABL Boaa B
Ipupoae

67 AHaIU3 U CUHTE3 — METOJIbI U3YUEHUs
COCTaBa BOALI

68 XUMHYECKHE CBOUCTBA BOOBI

69 CocraB ocHOBaHU

70 PactBOpbl. PacTBOPUMOCTB BEIECTB B BOAE
HacplneHHble 1 HEHACBILIEHHBIE,

71 KOHLIEHTPUPOBAHHbBIE U pa30aBIeHHbIE
pacTBOpHI
CriocoObl BeIpaXKeHUsT KOHIEHTPALUT

72 PacTBOPOB: MaccOBast 10JIsI PACTBOPEHHOTO
BELIECTBA, MOJIIPHAsA KOHLIEHTPALIUs
IIpaxTrueckas padora Ne 5 mo reme
"IIpuroToBieHne pacTBOPOB C ONPEAEIEHHON

73 MaCCOBOMH 10JIel paCTBOPEHHOTO

BewecTsa. IIpurorosnenue pacTBoOpoB C
ONpeaeN€HHON MOJIIPHON KOHLIEHTpaLUuen
PacTBOPEHHOTO BelecTna"




Brrancienns ¢ UCIONL30BaHUEM TTOHSITHS

74 «MaccoBas J0Js BELIeCTBa B paCTBOPE»
Brruucnenus ¢ UCHOIb30BaHUEM MTOHSATHS

75 «MOJISIPHAs KOHLEHTPALUsl paCTBOPEHHOIO
BELIECTBA»

76 Posnb pacTBOPOB B IpUPOAE U KU3HU
yesnoBeka. Kpyrosopot BoabI B ipupoze

77 3arpsi3sHeHUE MPUPOAHBIX BoA. OxpaHa u
OUNCTKA MPUPOIHBIX BOJ.
Brraucienus ¢ ucnonp3oBaHueM rpaduxkos

78 PacTBOPUMOCTHU ISt PaCUETOB
PacTBOPUMOCTH BELIECTB

79 Brruucnenus ¢ UCHOIb30BaHUEM MTOHSATHS
«MaccoBasl J0Js BELIeCTBa B paCTBOPE»
Brruucnenus ¢ UCHOIb30BaHUEM MTOHSATHS

80 «MOJISIPHAst KOHLEHTPALUsl paCTBOPEHHOIO
BELIECTBA»
Brraucienus ¢ ucrnonp3oBaHueM rpaduxkos

81 PacTBOPUMOCTHU IUJIsL PaCUETOB
PacTBOPUMOCTH BELIECTB

82 O6o0menne u cucTemMaTu3anus 3HAaHUN

%3 KontponbHas pabora Ne 3 mo teme
"Bomopoxn. Bona. PactBopbl. OcHoBaHMS"

84 Oxcunbl: cocTaB, KIacCUPUKALMS,
TpUBHAJIbHbIE HA3BAHUS

85 IlonyueHne u XuMHUYECKHE CBOMCTBA
OKCHJIOB

86 ITonsTHE O TMAPOKCHUIAX — OCHOBAHUAX U




KHUCJIOPOACOACPKAIINX KUCTIOTAaxX

87 du3nuecKue U XUMUYECKUE CBOMCTBA KUCIOT 1
88 IlTonyueHnne KuCIOT 1
89 Knaccudukanvsi OCHOBaHHIA 1
90 [[énoun, MX CBOWCTBA U CIIOCOOBI Oy YEHHUS 1
o1 HepacTBopuMble OCHOBaHHUs, UX CBONCTBA U |
CHIOCOOBI MOy YeHUs
Ionsitue 06 aM(pOTEPHBIX THAPOKCHUAAX
92 XUMHUYECKUE CBOMCTBA U MOJYUEHHE. 1
IIpumenenue BaxxHEHIINX OCHOBAHUN
3 Comu: cocras, knaccupukanus, !
TpUBHAJIbHbIE HA3BAHUS
04 du3nueckue U XUMUYECKUE CBOMCTBA COJIEH. |
ITonyuenue conei
05 I'enernyeckas cBsi3b MEXAY KjaccaMu |
HEOPraHUYECKUX COeIUHEHUN
IIpaxkTrueckas padora Ne 6. Pemenne
96 SKCHNEPUMEHTANBHBIX 33724 [0 TEME |
«OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COeIMHEHUI»
Brrucnenus no ypaBHEHUSIM XUMHUYECKON
peaKIMy: KOJINYECTBA BEIECTBA, 00bEMA,
97 MacCChbI I10 U3BECTHOMY KOJIHUYECTBY 1
BEIIECTBa, 00BEMY, MacCe peareHTOB WIH
MPOAYKTOB PEAKLIUH
Brrucnenus Maccbl IPOAYKTa PEAKLIUU 11O
98 HU3BECTHOM Macce OJTHOI'O U3 UCXOIHBIX 1

BEILECTB, B3SITOTO B BUJIE PACTBOPA,




COLEpIKaLLEero ONpeaeaEéHHYI MaCCOBYIO
JOJI0 PacTBOPEHHOIO BEILIECTBA

KontponbHas pabora Ne 4 o reme

99 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coenuHeHun"

100 ITepBbie MONBITKH KTACCU(PUKALIIN
XUMHYECKHUX 3JIEMEHTOB

101 IIonaTHe O rpynmnax CXOAHBIX 3JIEMEHTOB

102 DneMeHTBI, KOTOpble 00pa3yroT aMpoTepHbIe
OKCHJIbl U TUAPOKCUBI

103 Ilepuonuyeckuii 3akoH. OTKpbITHE
Ilepuoanueckoro 3axkoHa
KopotkonepuoaHas u JIMHHONEPUOAHAS

104 ¢dopmel Ilepuoanueckoil CHCTEMBI
xumudeckux anemenTos /[ M. Menneneesa

105 Ilepuoae! u rpynmnsl

106 OCHOBHBIE CBEACHUSI O CTPOEHUH aTOMOB

107 CocraB aTOMHBIX s7IEP

108 H30Tons! Kak pa3HOBUIHOCTH aTOMOB
XHUMHYECKOTO 3JIEMEHTa

109 DNIEeKTPOHBI

110 DnexTpoHHas opOUTaNb

11 DHepreTuyeckre ypoBHHU U MOy POBHU
aToma; s-, p-, d-opburanu

112 DNeKTPOHHBIE KOHPUTYPALIUH U 3JIEKTPOHHO-
rpaduueckue GopmyIibl aTOMOB

113 CTtpoeHne 3J1eKTPOHHBIX 000JIOUEK aTOMOB




nepBbIX 20 XUMUYECKHUX 3JIEMEHTOB
ITepnoaunueckoit cucremel J1. 1. Menneneesa

3aKOHOMEPHOCTH U3MEHEHUS paauyca
aTOMOB XMMMYECKUX 3JIEMEHTOB,

14 METAJUTUYECKUX U HEMETAJNTNYECKUX CBOWCTB
IO TpyMnaM U nepuoaam
H3meHeHne CBOMCTB COeIMHEHUI

115 XUMHWYECKHUX 3JIEMEHTOB B IEPUOAAX U
rpyrmnax
XapakTepUCTUKAa XUMHUYECKOIO 3JIEMEHTA MO

116 ero noJyioxkeHuro B Ileproanyueckoii cucreme
JA.H. Menneneesa
3nauenue [leproguyeckoro 3akoHa 1

117 Ileprnonnueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB ISl PA3BUTHS HAYKU U MPAKTUKU

118 DJNEKTPOOTPHULATENIBHOCTD XUMHUYECKHUX
3JIEMEHTOB

119 KoBanentnas nonsipHas CBsi3b

120 KoBanentHas HenoJisipHasi CBA3b

121 Honnas cBs3b

199 DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI
BEILECTB

123 Kpucrannmnyeckue n amop(HbIE BelecTBa

124 Tunbl KPUCTAUTMUECKUX PELIETOK U UX
XapaKTEPUCTUKHU
ITprunHEl MHOTOOOpa3Hs BEIECTB,

125 3aBHCUMOCTb CBOWCTB BEIIECTB OT COCTABA U

CTPOEHUs




126 CreneHb OKUCTIEHUS 1
127 OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKLINH 1
128 XUMHUYECKUE 3JEMEHTBI — OKUCIUTENN U |
BOCCTaHOBUTEHU
CocraBneHue ypaBHEHUN OKUCITUTEIbHO-
129 BOCCTaHOBUTEJIbHBIX PEAKLIUN, METOL 1
3JIEKTPOHHOTO OajiaHca
Brrucnenus no ypaBHEHUSIM XUMHUYECKON
pPeaKIuu; KOJIMYECTBA BEIIECTBA, 00bEMA,
130 MacCChbI I10 U3BECTHOMY KOJIHUYECTBY 1
BeleCTBa, 0OBEMY, MACCE PEAreHTOB WK
MPOAYKTOB PeaKLUU
Brpruucnenus npocTeiiieil MOJeKy IspHON
131 (hOpMyJTBI BEIIECTBA MO U3BECTHBIM 1
MAaCCOBBIM JIOJISIM 3JIEMEHTOB
132 O0o001eHre U cUCTEMAaTHU3aIUs 3HAHUIH 1
133 KontponbHas padora Ne 5 o reme |
"Ctpoenue atroma. XuUMHYECKasi CBSI3b"
134 Pe3epBHbIil ypok 1
135 Pe3epBHbIil ypok 1
136 Pe3epBHbIil ypok 1
OBLIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME




9 KUIACC

KosauuyectBo uacos DJIeKTPOHHbBIE
Ne ara udposbie
w/n Tema ypoxa Beero Konrpoabnbie | Ilpaktuueckue fllsyqemm :63:;033“‘%““6
padoThI padoThI pecypebr
1 CtpoeHue aToMOB 1
IlocnenoBaTebHOCTD 3aOJHEHUS
2 3JIEKTPOHHBIX OpOUTAaJIeH aTOMOB MaJIbIX 1
MEePUOJOB
3 OcobeHHOCTH 3aNIOTHEHHUS 3JIEKTPOHHBIX !
opbutanei aToMOB OOJIBLINX TEPUOIOB
4 CreneHb OKUCICHUS U BAJICHTHOCTD 1
Bunabsl xumMuueckol CBs3U 1
OOMeHHBIN 1 JOHOPHO-aKLENTOPHbIN
6 MeXaHH3M 00pa3oBaHMs KOBAJIEHTHON |
CBA3U. MexXMONeKyIsIpHBIE
B3aUMOJEHUCTBUA
THumbl KPUCTATUYECKUX PELIETOK,
7 0COOEHHOCTH CTPOSHUS KPUCTALTHUECKNX 1
peIeETOK
3aBHUCHUMOCTD CBOWCTB BEILIECTBA OT THIIA
8 KPUCTAJUIMYECKON PELIETKU U BUJA 1
XUMHUYECKON CBSI3U
9 Knaccugukanusi XuMUYeCKIX PEeaKIHil o |
Pa3TUYHBIM NMPU3HAKAM
10 DHEpPreTuka XUMUYECKUX PEaKLIUi. !
TernoBoii 3¢ (hekT XUMHUIECKOH peaKiuu




11

3axon ['ecca u ero ciaencTBus

12

Braucnenuns mo TEPMOXUMHUYCCKOMY
YPaBHEHHIO peaKlUU: TeroBoro d¢dexra
XUMHUYECKOU pPE€aKkiuu 1o KOJINYCCTBY
BEIECTBA, Macce Wi 00BEMY
NpOpPearupoBaBILEro UIH
00pa3oBaBIIerocs BEIECTBA

13

IloHATHE O CKOPOCTH XUMHUYECKON
peakuuu. 3aKOH A€HCTBYIOIIUX MaccC

14

Oueprus aktusauuu. [ToHATHE O KaTanuse.
®depmenter. THrHOUTOpEL

15

DakTOpBEI, BAUSIOIINE HA CKOPOCTh
XUMHUYECKON peaKkLuu

16

IIoHATHE O XMMHUYECKOM PaBHOBECHH,
npunuun Jle [latense

17

DakTOpBkI, BAUSAIOIINE HA COCTOSTHUE
XUMHYECKOrO PAaBHOBECHSI.
IIporuosuposanue BO3MOXKHOCTH
MPOTCKAHUA XUMHUYICCKUX HpeBpaH_IeHI/Iﬁ B
Pa3JIMYHbIX yCIIOBUAX

18

OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakuu

19

BaxxHble OKMCIUTENN U BOCCTAHOBUTEIIH.
IlepmaHranar xanus

20

CBoJiCTBa NPOCTHIX BELECTB — METAIJIOB
U HEMETAJUIOB, KUCJIOT U COJIell — B CBETE
IpeCTaBIeHNI 00 OKHCIUTENBHO-
BOCCTAHOBUTEJbHBIX PEAKLUAX




IIpaxtrueckast padora Ne 1. Pernenne
SKCIIEPUMEHTAIIbHBIX 331a4 110 TEMe

21 «OKHCIUTENPHO-BOCCTAHOBUTENbHbBIE
peaxnum»
KonTponbHast padora Ne 1 o teme

22 «OCHOBHbIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHYECKUX PEaKLUiDy

3 PactBopenne kak HpU3NKO-XUMHUECKUH
npouecc. DIEeKTPOIUTHI U HEBJIEKTPOJIUThI

24 Teopust 3AEKTPOAUTUYECKON TUCCOLIUALIUNN

25 Honuoe npousseneHue BOABL
BonoponHslii nokasarens

26 DNeKTpoJUTHYECKasd AUCCOLHALIUS KUCIIOT,
OCHOBAaHUH U COJIer

27 Peakunn nonHoro obmeHa
CBolicTBa KHUCJIOT U OCHOBaHUI B CBETE

28 NPEACTaBICHUH 00 3JIEKTPOIUTHIECKON
AUCCOLMALUN

29 CBolicTBa coJjieil B cBeTe MpeCTaBIeHHH
00 3JEKTPONUTHUECKON AUCCOLHUALIUH

30 KauecTBeHHBIE peakiy HA HOHBI
IIpaxrrueckast padora Ne 2. Pernenne

31 DKCIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«DJeKTponuTHYecKas 1UCCOLHaLIsD

32 I'moponus coneit

33 HoHHble ypaBHEHUS THAPOJIN3A CONIEN

34 IIpaxtrueckast padora Ne 3. Pernenne

SKCIEPUMEHTAJIBHBIX 3a4a4 M0 TEME




«I'mpponus conen»

BbILII/IC.]'IeHI/Iﬂ MaCChI HpOI[YKTa peaKLII/II/I 10
U3BECTHOM Macce OJHOr0 U3 UCXOIHBIX

35 BEIECTB, B3AATOrO B BUJIE PACTBOPA,
coAepIKAILErO ONPEHCIEHHY 0
KOHLIEHTPALMIO PAaCTBOPEHHOIO BELIECTBA
KonTponbHast padora Ne 2 o teme

36 "JnexTpoauTHUIeCcKas AUCCOLUALIMS.
XuMHYecKre peakliuy B pacTBopax”

37 OOm1ast XapaKkTepUCTHKA HEMETAIIOB

38 OOm1ast XapaKTepUCTHKA raJIOreHOB

39 XHUMHUUYECKHE CBOMCTBA IAJIOr€HOB.
XUMHUYECKHE CBONCTBA XJI0pa

40 Xnoposogopon. ConsiHas KMCIOTa
IIpaxtrueckast padora Ne 4 o reme

41 "ITonyueHue COISTHON KUCIOTBI, U3yUeHHe
e€ cBOICTB"

47 [TonsTHE O KUCIOPOACOAEPIKALLUX
KHCJIOTaX XJopa U UX CONAX
Brruucnenus no ypaBHEHUSIM XUMUYECKUX

43 peakLnii, €CIU OJJUH UX PEareHTOB 1aH B
U30BITKE

44 Bakneiimne coenMHEHHs XJIopa U UX
HaxOoXJeHUe B IPUPOJIe

45 OO01ast xapakTepucTuka 3JeMeHToB VIA-
rpynibl

46 CtpoeHue 1 CBONCTBA POCTOTO BELIECTBA

cepbl. AJUTOTPOTIHbIE MOTU(UKALIUH CEPBI




CepoBonopon, ctpoerne, pusnuecKue u

47 XUMHUYECKHUE CBONCTBA

48 Oxcunpl cepbl

49 CepHucrast KUCIIOTA U €€ COJH.

50 CepHas KuCJIOTa U €€ COJn

51 IIpoMpllneHHOE MOMYyYEeHUE CEPHOMN
KHUCJIOTBI
Haxoxxnenue ceprel U €€ COeNMHEHUI B

52 npupoae. XuUMHYECKOE 3arpsi3HEHNE
OKpY Karolen cpenbl COEAUHEHUSIMU CEePbI
Brraucnenuss Macchbl IPOAYKTA PEAKIIUH TIO

53 U3BECTHOI MaccoBoii (00BEMHOI) nOJIe
(%) ero BBIXO/A OT TEOPETUYECKHU
BO3MOXKHOT'O

54 KonTponpHast padora Ne 3 o teme
"Onementsl VIIA - VIA rpynm"

55 OOmast xapakTepuCTHKA 31€MEHTOB VA -
TPYIIIbI

56 A3OT, pacnpoCTpaHEeHUE B MIPUPOIE,
(du3nyYecKre U XUMUYECKHe CBOHCTBA

57 AMMUaK, ero pU3NIeCcKrue U XUMUIECKIe
CBOICTBA

58 Conu ammoHUst
IIpaxrrueckast padora Ne 5 o reme

59 "Tlony4yeHue aMMuaKa, U3y4eHHUe ero
CBOMCTB"

60 Oxcunsrt azota (L, IL 11T, IV, V)




61

AszotHcTas KkuciaoTa. A30THAs KHCIIOTa

62

IIpoMellnieHHOE NOMyYeHUE a30THOU
KHUCJIOTbI

63

Hutpate! u HUTpUTBL. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpenbl
COEIMHEHMSIMU a30Ta

64

®Docdop, amoTponHbIE MOAU(PUKALIUN
docdopa

65

Oxcunsl pocdopa (111, V) u pochopras
KHUCIIOTa

66

[ToHsiTHE O MUHEPATBHBIX YAOOPEHUSX.
3arpsisHEeHHE TPUPOAHBIX BOTOEMOB
COeMHEHUSIMU a30Ta U pochopa

67

Yrnepon, ero ajuytoTpOnHbIE MOAU(PUKALIUN
Y CBOWCTBA

68

Oxcunsl yraepona, ux Gu3ndeckue u
XUMHUYECKHE CBONCTBA. DKOJIOTHYECKUE
pOoOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV)

69

[Ipakrrueckue padotel Ne 6 o Teme
"Tlony4enue okcuna yriaepona (IV) u
W3y4YeHHUE ero CBONCTB"

70

VrosbpHas KUCIIOTa U €€ COJIU

71

[TepBoHauanbHBIE TOHATUS 00
OPraHUYE€CKUX BEIIECTBAX KaK O
COEIMHEHUSIX yIyIepona

72

IIpuponHble HCTOUYHUKH YIJI€BOAOPOIAOB U
UX POJIb B OBITY M IPOMBILIEHHOCTH




73

[MonsiTre 0 OMONOTUYECKH BaKHBIX
OpPraHUYECKUX BEIIeCTBaX — JKHUPaXx,
Oenkax u yriieBoaax

74

Kpewmnnii, ero puzmueckre u XUMHUIECKHE
CBOWCTBA

75

Oxcun kpemuus (IV), kpemHneBas
KHCJIOTA, CHITUKATBI

76

bop. bopnas xucnora

77

IIpakrrueckas padora Ne7. Pemenne
SKCMEPUMEHTAJbHBIX 3a7a4 10 TEME
«BaxHeine HeMeTaJJIbl H UX
COEeMUHEHMSD

78

Brraucnenus maccol (00b€Ma; H.Y.)
MPOAYKTa PEaKLUK [0 JAHHOU Macce
(00BEMY ) HCXOTHOTO BEIECTBA,
COZEePIKALIETO ONPENeIEHHYI0 MaCCOBYIO
JIOJIIO TIpUMeEcCeit

79

KonTponbHast padora Ne 4 o teme
«BakHenie HeMeTaJUIbl U X
COEMUHEHUSD .

80

OO11ast XapaKTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonoxkerus: B [ICXD JI. Y. Menneneena

81

Mertannsl A- u b-rpynn

82

Merannuueckas CBsI3b U METAITMIECKAs
KPUCTAJUINYECKAsT PELIETKA. 3aBUCHMOCTD
(u3nIeCKUX CBOMCTB METAJIOB OT
CTPOEHHMS KPUCTAJIIOB




83 OO0mne XMMU4YeCKHe CBOWCTBA METAJIJIOB

84 O61ue criocoObl MOy YeHHs] METAJLIOB,
MeTautyprust. CrutaBsl
DIIeKTPOJIU3 PacIlyiaBOB U PaCTBOPOB

85 coJielt KaK OJTUH U3 CrIOCOOOB MOJTydYeHUsT
METAJIJIOB

%6 Brruucnenus no ypaBHEHUSIM 3JIEKTPOIN3A
pacryiaBoB U pacTBOPOB BEILECTB

87 IIonATHE O KOPPO3UH METAILIIOB
Brraucnenus cocrasa cMecel ¢

88 UCIIOJIb30BAHUEM PELIECHUS CUCTEM
YPaBHEHUI

29 PasnuuHble TUMBI BEIMUCICHUH TTO
YPaBHEHUAM XUMUYECKUX PEaKLIUHA

90 Mertannel A-rpynmn. Illeno4dnbie MeTanb

o1 Haxosxxnenue B npupone. CpolicTBa
LIEJIOYHBIX METAJIJIOB

92 Oxcuapl U THAPOKCUIIBI HATPUS U Kallus

93 [enouno3eMenbHBIE METAIIIBI

o4 Baknueiimne coeqUHEHUS KAJIBIIMS,
CBOICTBA, IPUMEHEHUE

05 JKéctkocTp BOIBI U CITOCOOBI €€
yCTpaHEeHUs!
IIpaxrrueckast padora Ne 8 mo reme

96 "JXKécTKOCTb BOMIBI 1 METOABI €6
yCTpaHeHus"

97 ATOMUHUT




AmdoTepHbIe CBOWCTBA OKCHUIA U

78 TUIPOKCUIA ATFOMUHUS

99 OO01mas xapakTepucTUKa MEeTaJuioB b-
rpy1 (moOOUHBIX TOATPYTIIT)

100 [lepBoHauanbHBIEC IPEACTABICHUS O
KOMITJIEKCHBIX COCUHEHUSX

101 Mens u cepebpo. [lpencrasnenuns 06
aMMHAYHBbIX KOMIUIEKCax cepedpa u Menu

102 IMunk

103 Am@oTepHbIe CBOHCTBA OKCHIIA U
THIPOKCHUIIA LIMHKA

104 Keneso

105 Oxcunsl, THAPOKCHIBI U cofu skene3a (11)
u xenesa (111)

106 UyryH u cTayb — CILIABbI XKele3a
IIpaxtrueckast padora Ne 9. Pernenne

107 DKCIIEPUMEHTAJbHBIX 3a7a4 10 TEME
«BaxHelye MeTauibl U UX COEAUHEHUS
Brruucnenus cocrasa cMeceil ¢

108 HUCTIOJIB30BAHUEM PELICHUs CUCTEM
YPaBHEHUI

109 KonTponbHast padora Ne S o teme
«BaxxHelye MeTauibl U UX COEAUHEHUS

110 be3zonacHoe uCnoab30BaHNUE BELIECTB U
XUMHUYECKUX PEAKIHH B OBbITY

11 HoBsbie MaTepuanbl U TEXHOJIOTHH.

ITpuHUMIBI «3€EHON XUMHUN»




112

XUMHS U 300pOBbe. DKOJOTHYECKHE
npoOJIeMBl, CBS3aHHBIC C COSTUHEHUSIMU
yIJepoJa, a30Ta, Cephl, TKENbIX METAJLIOB

113

XUMUYecKoe 3arpsisHeHHe OKPY KatoLe
cpensl. [lonATune 0 npenensHO

IOy CTUMON KOHLICHTPALMH BEIIECTB
(ITAK). Ponb XxuMuu B pelieHnN
SKOJIOTUYECKUX MPOodsieM

114

Ilepuoanueckuii 3axoH u Ilepunoandeckas
CHUCTEMA XUMHUYECKUX DJIEMEHTOB B CBETE
TEOPHUU CTPOEHUS aTOMa

115

3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XUMHWYCCKHUX JICMCHTOB U UX COeI[I/IHeHI/Iﬁ
B IEpUOAAX U IpyImmax

116

CTpoeHue BelecTsa B TBEPIOM, KUIKOM H
ra3o00pa3HOM COCTOSTHUH. Bubl
XUMHWYECKON CBSA3U

117

Knaccudukanusi XuMUYeCKUX PEaKIHil 110
Pa3JIUYHBIM NPHU3HAKAM

118

IIporno3zupoBanue BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBPALIECHUI B
PA3JIMYHBIX YCIOBUSAX HA OCHOBE
MPEACTABJICHU XUMUYECKON KUHETUKHU U
TEPMOJNHAMUKHU.

119

XUMHUYECKHE PEAKLIMU B PACTBOPAX.
I'mpoponus coneit

120

CBoMCTBa KHCJIOT, OCHOBAHUM U COJEll B
CBETe MPEACTABIICHUI 00




BHGKTpOHI/ITI/I"IeCKOfI JAUCCOoLHaII1

CBoMCTBa KHCJIOT, OCHOBAHUM U COJeil B

121 CBETE MPEACTABICHHI 00 1
3JEKTPOJIUTHYECKON JUCCOLUALUN

122 OKUCINTENBHO-BOCCTAHOBUTEbHBIE |
peaxKuuu.

123 DIeKTpoIn3 1

124 I'eneTnyeckas CBsI3b MEXKAY KJIacCaMHu |
HEOPraHUYECKUX COCTUHEHUI
[Ipaxrrueckas padora Ne 10. Pemenne

125 DKCIEPUMEHTAJIbHBIX 3a1a4 10 TEME 1 1
«XVMUYECKHUE PEAKLINIDY
[Ipaxrrueckast padora Ne 11. Pemenne

126 DKCIEPUMEHTAJIbHBIX 3a1a4 10 TEME 1 1
«MeTabl, HEeMETAJIbl U UX COCIUHEHUSD)

127 IIpomexyTodHas aTTecTanus. 1

128 PesepsHbIl ypok 1

129 PesepsHbIl ypok 1

130 PesepsHbIl ypok 1

131 PesepsHbIl ypok 1

132 PesepsHbIl ypok 1

133 PesepsHbIl ypok 1

134 PesepsHbIi ypok 1

135 PesepsHbIi ypok 1

136 PesepsHbIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 1

ITPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

XKOUKNH Cepref/] Yoiikun Cepreit

AnekcaHgpoBu4
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