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IlosicHuTEIBLHASA 3aICKA

IIporpamMma 1o XMMHU Ha YpPOBHE OCHOBHOIO OOINEro oOpa3oBaHUS COCTaBIEHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTEeNbHOM NPOrpaMMbl OCHOBHOTO OOIIETro
oOpasoBanus, npeacrasieHHbix B PI'OC OO0, a Taxke Ha ocHOBE (enepanbHO paboueil mporpammbl
BOCIIUTAHHUS U C Y4ETOM KOHLEHIMM IPErojaBaHusl y4eOHOro mpeamera «XuMUs» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit denepanum.

[Tporpamma 1mo XxuMuM AaET MpPEACTaBICHUE O LENAX, OOIIeH cTparernu 0OydeHHs, BOCHUTAHUS U
pa3BuTHs O0y4aroIIUXCs CPEACTBAMHU YYEOHOTO IpeIMETa, YCTaHABIMBAET O0s3aTENbHOE IMPEIMETHOE
coJiepKaHue, MpeIyCMaTpUBAET paclpeesieHHe €ro Mo KJaccaM M CTPYKTYPUPOBAaHUE IO pa3JieiaM v TeMaM
nporpamMmbl 110 XUMHUH, OHNPCACTIACT KOJIUUYCCTBCHHBLIC M KAYCCTBCHHLIC XAPAKTCPUCTUKHU COACPIKAHUA,
PEKOMEHIYEMYIO ITOCIIEI0BATEILHOCTD U3YUCHHSI XUMHUH C YYETOM MEXKIIPEIMETHBIX M BHYTPUIPEAMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJatOIMXCsl, OMPEEIsieT BO3SMOKHOCTH
npeaMeTa Ui pealn3aluy TpeOOBaHUH K pe3yabTaTaM OCBOSHHS OCHOBHOI 00pa3oBaTebHON MPOrPaMMBI
Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMA, a TaKKe TPEOOBAHMU K pe3yibTaTaM OOYYeHHs XMMHUH Ha
YPOBHC Heﬂeﬁ HU3y4YCHUA MNpeaAMETa W OCHOBHBIX BHJIOB y‘-Ie6HO-H03HaBaTeJIBHOI\/JI ACATCIIbHOCTH
00yyJaroerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUWE XHMHU CIYXHT OCHOBOH JUIsi (DOPMHPOBAHUS MHPOBO33PEHHS OOYyYaroIerocs, €ero
IPEJCTaBICHU O MaTepUabHOM €IUHCTBE MHUpPA, BAXKHYIO pOJIb HrparoT (HopMHpyeMble XUMHUEH
MPEJICTABICHUS O B3aMMOIIPEBPAILICHUSAX SHEPTUU U 00 SBOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS
MIO0ABHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHCBOM, dHEPreTUUYCCKOW, MUIICBON U
IKOJIOTMYECKOM 0e3011acHOCTH, MPOOJIEM 3paBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pea3aiii BO3MOKHOCTEH /151 CAaMOPa3BUTHS U (OPMUPOBAHUS KYJIbTYPbI THYHOCTH,
e€ oOmiel U GyHKIIMOHATBLHOU IPaMOTHOCTH;

BHOCHUT BKJIa/l B (1)OpMI/Ip0BaHI/Ie MBIIIJICHUSA U TBOPYCCKUX crocoOHocTeH 06y11a101111/1xcs1, HaBBIKOB
HX CaMOCTOATCIbHOM yqe6H0171 JACATCIIbBHOCTH, OKCIICPUMCHTAJIIBHBIX MW HCCIICHOBATCIbCKUX YMCHI/Iﬁ,
H606X0)II/IMBIX KakK B IOBCEIHEBHOM KHN3HH, TaK U B HpO(I)eCCHOHaHLHOfI JCATCIIBHOCTH,

3HAaKOMHUT CO CHCHI/I(l)PIKOfI HAay4YHOI'0O MBINUICHHUSA, 3aKJIaJbIBA€T OCHOBBLI LICJIOCTHOI'O B3IJIAJa Ha
CANHCTBO IIpUpOabl u YCII0BCKaA, SABIIACTCA OTBCTCTBCHHBIM 9TaroM
B q)OpMI/IpOBaHI/II/I eCTeCTBeHHO'Hay‘{HOﬁ T'paMOTHOCTHU O6yanOHlHXCH;

CrocoOCTBYeT (OPMUPOBAHHMIO HEHHOCTHOTO OTHOLIEHHMS] K €CTeCTBEHHO-HAyYHBIM 3HAHMAM, K
IPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOIHUECKOE 00pa3oBaHe 00yUJaromIUXCsl.

JlanHble HampaBieHHUs B O0OyYEHHM XUMHUHU OOecreunBaroTcs crnenupuKol coiepxaHus ydeOHOro
IpeMeTa, KOTOPBIN SIBJISETCS MEAarorMuecky aJanTHPOBaHHBIM OTpa)keHHeM 0a30BOW HAyKH XUMHH Ha
OIpEACIEHHOM dTane €€ pa3BUTHU.

Kypc Xxumum Ha ypoBHE OCHOBHOTO 0OLIEro 0Opa3oBaHUS OPHEHTUPOBAaH HA OCBOEHUE
00y4arolMMHUCS CUCTEMBI IEPBOHAYATBHBIX TOHATUNA XUMUHM, OCHOB HEOPTaHUUYECKON XMMHU U HEKOTOPBIX
OT/ICJIbHBIX 3HAYMMBIX MOHATUI OpraHUYecKoi XUMUH.

CtpykTypa coaepkaHus IpOrpaMMBbl [0 XMMHUU CpOPMHUPOBaHA Ha OCHOBE CUCTEMHOI'0 MOAX0/1a K €€
uzydeHuto. CozepkaHue CKIIAJbIBa€TCd M3 CHUCTEMbl MOHSTHUM O XMMHUYECKOM JJIEMEHTE U BEIECTBE U
CUCTEMBI MOHATHI 0 XMMHUYECKON peakiuu. O0e 3TH CHUCTEMBbI CTPYKTYpPHO OpPraHM30BaHbl 110 MPUHIIUITY
MOCIIE0BATEIHHOIO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM pa3HOT0 YPOBHS:

ATOMHO-MOJIEKYJISIPHOT'O YY€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;
— Ilepuogmueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;
— y'-IeHI/IZ 0 CTpoeHI/II/I aToMa U XI/IMI/ILIGCKOP'I CBA3H,

— TMpeACTaBIeHUN 00 dMEKTPOIUTHUECKON TUCCOIMAIIUY BEIIECTB B PaCTBOpax.

TeopeTquCKHe 3HAaHUS paCcCMAaTpUBAIOTCA Ha OCHOBC OMIIMPHUYCCKU ITOJTYYCHHBIX U OCMBICIICHHBIX
(I)aKTOB, PAa3BUBAIOTCH IMOCICAOBATCIIBHO OT OJHOI'O YPOBHA K APYIOMY, BBIIIOJIHAA (I)yHKI_[I/II/I OOBSICHEHHS U



MMPOTrHO3UPOBAHUA CBOﬁCTB, CTPpOCHUA H BO3MOKHOCTEH MPAKTUYCCKOI'0 TIMPUMCHCHUSA U IIOJYUCHUSA
N3Yy4aCMbIX BCHICCTB.

OcBoeHHe MmporpaMmsbl 10 XUMHHM CIIOCOOCTBYET (POPMHUPOBAHUIO NPEACTABICHUS O XUMHYECKOM
COCTaBJIAIOLIECH HAYYHOW KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW MNPHUPOIbI, LIEHHOCTHOIO OTHOLIEHHUS K
Hay4YHOMY 3HAHUIO U METOJaM II03HaHUA B HayKe. M3ydeHne XuMuu npoucxoauT ¢ IPUBJICYCHUEM 3HAHUMN
U3 paHee M3Y4YEeHHBIX y4eOHBIX mpeameToB: «Okpyskatommii Mupy, «buonorus. 5—7 kmacce» u «dusuka. 7
KJIacC».

[Tpn n3yyeHnn XUMHUH TPOUCXOANUT (HOPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOH HAyKH Kak 001acTu
COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTUYECKONW AEATETBHOCTH YEIOBeKa W KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOW KYJIbTYpHL. 3a/a4a y4eOHOTO MpeMeTa COCTOUT B (JOPMHUPOBAHUHN CHCTEMbI XUMHUUECKUX 3HAHUN
— BaXHEHIUX (PAKTOB, TOHATHH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHHUU, IOCTYIMHBIX OOO0OIIEHHI
MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B NPUOOIIEHWHM K HAyYHBIM METOJaM IO3HAHWS IMpU
U3YyYCHHUH BEIIECTB U XMMHUECKUX Peakuuil, B (OPMUPOBAHUH U Pa3BUTHH MO3HABATEILHBIX YMEHUH U UX
NPUMEHEHHH B y4eOHO-ITO3HABATENBHON M y4eOHO-HCCIIEA0BATEIbCKON ESTEIbHOCTH, OCBOCHUH IPaBHII
6e3omacHOro 0OpameHus ¢ BEIECTBAMH B TIOBCETHEBHOM KHU3HU.

[Ipu m3ydyeHun XUMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUYEHHUE MPHOOpETH
TaKHe 1eJIH, KaK:

— ¢popMUPOBAHHME HWHTEIUICKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpPa30BAaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY NPUHATHUIO pPEIICHUN, CHOCOOHOM aJanTupoBaThcs K OBICTPO
MEHSIOLTUMCS YCIOBUSAM KU3HU;

— HaIlpaBJIEHHOCTh OOYYEHUS Ha CUCTEMAaTHYECKOE MPHOOIIEHHE 00YyJarOIIUXCs K CAMOCTOSTEITLHON
IIO3HABATEJILHOM JEeSATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OpPMUPYIOIIMM MOTHBALMIO U Pa3BUTHE
CHOCOOHOCTEH K XMMMU;

— obecrieueHue yclnoBHii, ClIOCOOCTBYIOMIMX MPHOOPETEHUIO0 00YJAIOIIMMHUCS OIBITa pa3HOOOPa3HOM
JeSATEeTbHOCTH, MO3HAHUS W CaMOTO3HAHUS, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIMI), UMEIOIINX
YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3TUYHBIX BUIOB JCSTEIIBHOCTH;

— ¢opmupoBanue oOme (PyHKIMOHAIBHON M €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, B TOM YHCIE
YMEHHI OOBSCHATH U OLICHUBATD SIBJICHHS OKPY>KAIOIIEr0 MUPA, UCIIONB3YS 3HAHUSI U OTIBIT, OJTyYEHHBIE IPU
W3Y4YE€HUU XUMUH, IPUMEHATD UX IIPU PELLIEHUH ITPO0IJIEM B IOBCEITHEBHOM KU3HU U TPYJOBOMU J1€ATEIbHOCTH;

— ¢opMHupoBaHKEe y OOYYarOUIUXCS TyMAHUCTHYECKUX OTHOIIECHWW, TIOHUMAHHUS [EHHOCTH
XUMHUYECKUX 3HAHHWM U1 BBIPAOOTKU SKOJOTHYECKH I11€71ecOo00pa3HOro MOBEACHUS B OBITY U TPYHOBOM
JIEATEIIbHOCTH B LIEJISIX COXPAHEHHUS CBOETO 340POBbS U OKPYXKAIOIIEH IPUPOJIHON CPENIbL;

— pa3BUTHE MOTUBAIMH K 00Y4YEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITMTAHUIO HA OCHOBE
YCBOEHHUS 00I11€UeI0BEYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY PO Ui U HAIIPAaBIEHHOCTU
JanpHeimero ooy4eHus.

O011ee uncio 4acoB, OTBEAEHHBIX JUIS U3yYEHHs XUMHUH Ha YPOBHE OCHOBHOTO 0011Iero o0pa3oBaHus,
cocraisieT 136 yacoB: B 8 kinacce — 68 yacos (2 yaca B HeZient0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

PabGouass mporpamma mo y4yeOHOMY mpenMery «XUMHUs» TpeaHa3HaueHa Juisi pabdoThl C
oOyyaromumucs 8 - 9 kiaccoB MKOYVY « Konramesckas COLL» (Ha 6a3e eHTpa eCTeCTBEHHO-HAYUYHOU
U TeXHUYEeCKOU HarpaBiieHHOCTH «Touka pocTtay)

Hcnonb3oBanne o0OpynoBaHUSl IIEHTPAa €CTECTBEHHO-HAYYHON M TEXHHYECKOM HaIpaBIEHHOCTH
«Touka pocra» npu peanuzauuu ganHo Ol mo3BosseT co3naThycaoBUs:
* IS pacHIMpPEHUs COAEP>KaHUs IKOJIBHOTO XMMHUECKOT0 00pa30BaHus;
* 715 IOBBIIIEHUS [TO3HABATEIbHON aKTUBHOCTU O0YYAIOIINXCSl B €CTECTBEHHO-HAYYHOM 00J1acTu;
* IS pa3BUTHS IMUHOCTH 00YYaIOIIErocs B Mmpolecce 00y4yeHus XMMUH, €r0 CIIOCOOHOCTEH,
(dbopMHpOBaHUS U YIOBIETBOPEHHUS COLMAIILHO 3HAYUMBIX MHTEPECOB U MOTPEOHOCTEH;
* s paboThl C OJAPEHHBIMU IIKOJIBHUKAMH, OPraHU3aLUU WX PA3BUTHUS B PA3JIMYHBIX  OOJIACTSIX
00pa3oBaTeNbHON, TBOPUECKOH NS TETLHOCTH.
JlanHasi mporpamMma OOECIeYHMBAaET YCBOEHHE YYaIlMMHCS BaXKHEWIIUX XHUMUYECKUX 3aKOHOB,
TEOPHH M MOHATHI; GOPMHUPYET MpeCTaBIEHHE O POJIM XUMHUU B OKPY)KAIOLIEM MHUPE U KU3HU YeJIOBeKa.



[Tpy ’TOM OCHOBHOE BHUMaHUE yAEIAETCS CYIHOCTH XMMHYECKHUX PEaKIUI U METOJaM UX OCYLICCTBIICHUS.
OaHMM U3 OCHOBHBIX NPUHLUIOB IOCTPOEHMSI MPOTPaMMBbl SIBJISETCS HPHUHLMII JOCTYIMHOCTH.
OKCIIEpUMEHTAJIBHBIE [AHHBIC, MOJIYYCHHBIC YYAIlMMHCA IIPH BBIIOJHEHUM KOJHMYECTBEHHBIX OIBITOB,
NO3BOJIAIOT y4YallMMCSl CaMOCTOSITENIBHO [I€NaTh BBIBOJBIL, BBIABIATH 3aKOHOMEpPHOCTH. [lomxonsl,
3aJI0’KEHHBIE B COJIEpKAHUE ITPOrpaMMBbI Kypca, CO3/1al0T He0OXOAUMBIE YCIIOBUS JJIsl CHCTEMHOT'O YCBOCHHUS
y4YaIIMMHUCS] OCHOB HAaYKH, JUIsl 0OecrieueHHs] pa3BUBAIOIIETO U BOCHHUTHIBAIOIIETO BO3JICHCTBUS O0yUCHHS
Ha JINYHOCTb yyamerocs.. opMmupyemble 3HaHUS JOIKHBI CTaTh OCHOBOM CUCTEMBbI YOSKICHUHN IIIKOJIbHUKA,

LEHTPAJIbHBIM IPOM €TI0 HAyYHOT'O MUPOBO33PEHHU.

Leab u 3apa4m Kypcea:

* (opMHpOBaHUE Yy YUALIUXCS LIETOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUDA;

* pa3BUTHE TO3HABATEJIbHBIX UHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH ywaluxcs B
IIPOLIECCE U3YYECHMSI XMMHUYECKOM HAyKU M €€ BKJIaJa B COBPEMEHHBI HAyYHO-TEXHMUYECKHUH IIPOrpecc;
(GopMHpOBaHHE BaKHEHIIMX JIOTMYECKMX OIepaluil MblIUIeHUs (aHalu3, CHUHTE3, 0000lIeHuE,
KOHKPETH3aLus U Jp.) B [IPOLIECCE TO3HAHUS CUCTEMbI BAXKHENIIINX ITOHATHI, 3aKOHOB M TEOPUH O COCTABE,
CTPOEHHUH, CBOMCTBAX U IPUMEHEHNN XUMHUYECKUX BEILECTB;

* BOCHHUTAaHUE YOEKJAEHHOCTU B TOM, YTO IPUMEHEHHUE MOITYYEHHBIX 3HAHUN Y YMEHUH 110 XUMUH SIBIIAETCS
00BEKTHBHON HEOOXOIUMOCTBIO /151 6e30macHoil paboThl ¢ BEIIECTBAMH M MaTepHajaMH B OBITY W Ha
IIPOU3BOJCTBE;

* IMPOEKTUPOBAHME M pealu3alus BBITYCKHUKAaMH OCHOBHOM IIKOJBI JIMYHOM 0Opa3oBaTesIbHON
TPAeKTOPHH;

* OBJAJICHHE KIIFOUYEBBIMU KOMIETCHIUAMH: y4eOHO-T03HABATEIbHBIMH, HH()OPMAIIMOHHBIMH, IIECHHOCTHO-
CMBICJIOBBIMU, KOMMYHUKATHBHBIMHU.

Onucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl HeHTPa « To4yka pocTay, HCIOJAb3yeMOro s
peajm3anuu 00pa3oBaTeJbHbIX IPOrpaMM B paMKax NpenoaaBaHusi XUMUH

HudpoBas (xkomnbioTepHasi) Jadooparopusi (LIJI), mnporpammHoO-anmapaTHbIi KOMIUICKC,
JaTYUKOBas CHCTEMa — KOMIUIEKT Y4eOHOro o0OpyAOBaHMs, BKIIOYAIOMIMKA HM3MEpPHUTEIbHbIN OJIOK,
UHTEpPEIic KOTOPOTo MO3BOJIET 00ECIEUNBATh CBA3b C MEPCOHAIBHBIM KOMITBIOTEPOM, 1 HAOOp TaTYMKOB,
PETUCTPUPYIOLIUX 3HAYCHUS PA3JIUUHBIX (PU3MUECKUX BETHUYHH.

JaTyuk TeMmepaTrypbl IUVIATHHOBBLIM — IIPOCTOM M HAIEXKHBIM JaT4UK, NPEIHA3HAYECH U
M3MEpEHUS TEMIIEPATYPBI B BOJAHBIX PACTBOPAX U B ra30BBIX cpenax. MiMeer pa3nuuHbIi AUana3oH U3MEPEHNUN
or —40 o +180 °C. TexHunueckue XapakKTEpUCTUKH JaT4YMKa YKa3aHbl B MHCTPYKLMU IO 3KCIUTyaTallUH.
JlaTuuk TemrnepaTypsl TEpMOINIAPHBIN MTpeIHa3HaueH A u3mepenus temneparyp 1o 900 °C. Mcnonb3yercs
IPU BBIIOJIHEHUH PadOT, CBSA3AHHBIX C WU3MEPEHHEM TEMIIepaTyp IUJIaMEHH, IUIABJICHUS M PaslIoKEHUs
BEIIECTB.

JaT4uK ONTHYECKO# IUIOTHOCTH (KOJOPUMETP) — IPEIAHA3HAYEH I M3MEPEHHUs ONTUYECKOU
IUIOTHOCTH OKpaUIeHHbIX pacTBopoB. HMcmoms3yerca mnpu wusydeHun tem «PactBopel», «CkopocThb
XUMUYECKHUX PEAKLIUI», ONPEACIICHUH KOHIIEHTPALUHA OKPAIICHHBIX HOHOB.

JMatuuk pH npenHasHadeH A M3MEpeHHs BOJOPOJHOro nokasatens (pH) BOAHBIX pacTBOpPOB B
Pa3IUYHBIX UCCIIEIOBAaHUSIX 0OBEKTOB OKPYXKAIOIIEeH cpeibl.

JaT4UK 31eKTPONPOBOAUMOCTH IIPEAHA3HAYEH MJI1 U3MEPEHUS YIEIbHON JJIEKTPOIPOBOIHOCTH
JKUJKOCTEH, B TOM 4YHCIE€ M BOJHBIX pPACTBOPOB BeHIECTB. lIpuMeHseTcs npu H3ydEHUH TEOpHUH
INEKTPOJIUTUYECKON TMCCOLNALINN,XapPAaKTEPUCTUK BOJHBIX PaCTBOPOB

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YNIbTaThl OCBOEHHSI IPOTPAMMBI OCHOBHOT'O 00IIEro 00pa30BaHMs JOCTUTAIOTCS B X0J1€

06y’~IeHI/I$I XHUMHUHU B CAUHCTBE yqe6H0171 1 BOCIIMTATEIbHOU ACATCIIBHOCTU B COOTBETCTBUU C TPpaJUIIVOHHBIMHA
pOCCHﬁCKHMH CONMOKYJIBTYPHBIMH U AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, HNPUHATBIMH B O6H.ICCTBC



OpaBWJIaMH ¥ HOPMaMH TIOBEACHUS M CIIOCOOCTBYIOT IIpoIleccaM CaMONO3HAHHS, CAMOPAa3BUTUS |
COLMAIN3ALUHU 00YJaIOLTIXCS.

JIMYHOCTHBIE PEe3yNAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATbCA CHCTEMOM
IO3UTUBHBIX LICHHOCTHBIX OPUEHTALUIl U PACIIMPEHUE OIBITA JESATCIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B
YacTHu:

1) IMAaTPUOTHYECKOI'0 BOCIUTAHUS

LIECHHOCTHOTO OTHOLLIEHHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY U HAYYHOMY HACIIEIIHIO,
MOHMMAHUS 3HAYCHHS] XMMHYECKOH HAYKH B JKU3HH COBPEMEHHOrO OOIIeCTBa, CHOCOOHOCTH BIIAJICThH
JIOCTOBEpHOM MH(pOpMaLMel 0 MepeOBbIX JOCTHKEHHUIX U OTKPBITHUSIX MUPOBOM U OTE€UECTBEHHOW XMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) IpaKAaHCKOI0 BOCIIUTAHUSA:

IPEJICTaBICHNUS] O COLMAJIBHBIX HOPMAax M IMpaBUaX MEKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE,
KOMMYHHKATHBHON KOMITETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, YUeOHOUCCIIEI0BATEIBCKOW, TBOPUECKON 1
JPYTruX BUJAX JAEATEIbHOCTH, FTOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOW AEATENbHOCTHU IPU BBITOJHEHUU
yueOHBIX, I103HABATEIbHBIX 3a7ay, BBIIOJIHEHUH XHMHUUYECKUX OSKCIEPUMEHTOB, CO3AAHUU Y4EOHBIX
IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHHMAHHUIO U B3aUMOIIOMOILU B IIpOLEcCce 3TOM yuyeOHOM AesTenbHOCTH,
FOTOBHOCTH OIICHMBAaTh CBOE IOBEJACHHWE W IMOCTYNKH CBOUX TOBApHILEH C MO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHHSI:

MHUPOBO33PEHYECKUE TMPEJCTABICHUS O BEIIeCTBE M XHUMHUYECKOW peaklMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH U COCTABJISIOIIME OCHOBY JUIsl TIOHMMaHHUS CYITHOCTH HAyYHOM
KapTUHBl MHpA, TPEICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHUS TMPUPOIbI, B3AUMOCBA3SIX
YeJIOBEKa C MPUPOIHOM CPEAO, O POJIM XMMUHU B MIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

M03HABATEJIbHbIE MOTHBBI, HAIPABJICHHBIE HA TIOJyYE€HUE HOBBIX 3HAHUH 110 XUMUHU, HEOOXOIUMBIE JIs
00BsICHEHUS! HAOJI0IaEMbIX MPOIECCOB U SBJICHUH, MMO3HABATEIbHON, NH()OPMALIMOHHON M YUTATEIbCKOU
KyJbTYpbl, B TOM YHCJI€ HaBBIKOB CaMOCTOSTEIbHOH paboThl ¢ Y4eOHBIMH TEKCTaMM, CIIPaBOYHOM
JUTEPATypPOl, JOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHUI;

WHTEpEC K OOYYEHMIO U TIO3HAHHWIO, JH0003HATEIbHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000pa3oBaHWIO0, TPOEKTHOH H HCCIENOBATENbCKONW AESITENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHUs B lalbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO, YCTAaHOBKH Ha
3/10pOBbIil 00pa3 U3HU, OCO3HAHWE IOCIEICTBUNH M HENPHUATHE BPEAHBIX MPHUBBIYEK (YHmoTpebiieHus
QJIKOT0JIsl, HAPKOTUKOB, KYPEHUs1), HEOOXOAUMOCTH COOJIOAECHUS MpaBMl 0€30IMaCHOCTU MPHU 0OpalleHHH C
XUMHUYECKMMHU BEIIECTBAMU B ObITY U peabHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHUECKOMY M3y4eHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, YBaKeHHE K TPYAy H
pe3ynbTataM TPYyI0BOM AESITENTbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHS ITPEIMETHBIX 3HAHUI [0 XUMHH,
OCO3HAHHBII BHIOOP MHIMBUAYAIBHOW TPACKTOPHH MPOAODKEHHs 0Opa30BaHUS C yYETOM JMYHOCTHBIX
UHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIINECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM
npoeCCUOHATILHON JEATEIbHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHUH, FOTOBHOCTh aJalTHPOBATHCS B
npogeccuoHaIbHON cpelie;



6) 9K0JIOrH4€eCKOT0 BOCITUTAHUS

AKOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHHUE K MPUPOJIEC KaK MCTOYHUKY KU3HHM Ha 3eMJjie, OCHOBE €€
CYIIIECTBOBAHMS, TMOHMMAaHHUE IICHHOCTH 3J0pPOBOTO M 0€30macHOro oOpas3a >KW3HH, OTBETCTBEHHOE
OTHOIIIEHHUE K COOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 37I0POBBIO, OCO3HAHKE IICHHOCTU COOJIIOICHUS
MpaBHJI O€30MMACHOTO MOBEACHMSI MPU Pa0dO0TE C BEIISCTBAMH, a TAKXKE B CUTYAIIHSIX, YIPOXKAIOIINUX 370POBBIO
1 JKU3HM JTIOACH;

CHOCOOHOCTH IPUMEHSATh 3HAHMUSI, TOJTy4aeMble ITPU U3yYECHUH XUMUH, JUISl PELIEHUs 3a/1a4, CBSI3aHHbIX
C OKpYXKAalolCH NPUPOAHON CpEenoM, Ui IOBBIILEHUS YPOBHSA DKOJOTMYECKOM KYJIbTYpPbI, OCO3HAHMS
r7100aTbHOTO XapaKTepa JKOJIOTUYECKUX MPOOJIEM M MyTe WX peIIeHUs MOCPEACTBOM METOJIOB XHUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHHMS PYKOBOJICTBOBATHCS MM B II0O3HABATEIbHON, KOMMYHMKAaTUBHOM U
COLIMAJIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrase MCTAIIPECAMCTHBIX PC3YJIbTATOB BBIACIIAOT 3HAUYUMBIC JIA q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA
oO0IeHayYHbIe TOHATUS (3aKOH, TEOpHs, NPUHLMI, TMIIOTe3a, (PAaKT, CHCTEMa, MPOIECC, SKCIEPUMEHT H
JpyTroe.), KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMEeTax M IMO3BOJIIOT HAa OCHOBE
3HAaHUW M3 JTUX INPEIMETOB (OPMHUPOBATH INPEICTABICHUE O IEJIOCTHOW HAayYHOW KapTHHE MUpa, U
YHHMBEpCalbHble Y4eOHble AeMcTBUs (IO3HABaTENbHbIE, KOMMYHUKATUBHBIC, DPETYJSATUBHBIE), KOTOpPbHIE
obecrieunBarOT (HOPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIBHOMY IUIAHHPOBAHHIO W OCYIIECTBICHHIO
y4eOHO! JEeSTENbHOCTH.

Ilo3naBaTenbHbIE YHUBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jlornyeckune JefcTBUA:

YMCHUS HUCIIOJIb30BATh HpI/IéMH JIOTHMYCCKOI0 MbIIUJICHUA ITPH OCBOCHHUU 3HAHWM: PaCKpbIBATh CMBICII
XUMHYECKUX TIOHITHH (BI:I[[GJISITI) X XapaKTCPHBIC IMPHU3HAKH, YCTAHABJIMBATH B3aUMOCBA3b C APYTHMU
HOHﬂTHHMH), HUCIIOJIBb30BAaTh IIOHATHUA IJIA 00BACHEHUS OTACJIIbHBIX (I)aKTOB u HBJICHPII;'I, BLI6I/IpaTI> OCHOBaHHA
N KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaIII/II/I XUMHYCCKHUX BCUICCTB U XUMHNYCCKHUX peaKuHﬁ, YCTaHaBJIMBATb NPUYINHHO-
CJICACTBCHHBIC CBA3U MCKIAY 00BbEeKTaMHU N3YUCHUSA, CTPOUTH JIOTHUYCCKHUC PACCYKIACHHA (I/IH,ZLYKTI/IBHLIe,
ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), JAC€J1aTh BBIBOJbI N 3aKJIIFOUCHU A,

yMEHUE TPUMEHATh B TMpoLeCCe IO3HAHMUA TMOHATUSA (TMpeAMETHBIE M MeTalpeAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCIIOJIb3YEMbIE B XUMHH, IPe0Opa30BbIBATh IIUPOKO MPUMEHSEMBIE B
XUMHUH MOJETbHBIE TPEICTaBICHUs] — XUMHUYECKUI 3HAK (CMMBOJ 3JIEMEHTAa), XMMHUYecKas (opmyia U
yYpaBHEHHE XUMHUYECKOW peaklUuu — IpU pPElIeHUU Yy4yeOHO-TO3HABATEJIbHBIX 33Jad, C YYETOM ITHUX
MO/JIENIBHBIX NPEACTABICHUN BBISABIATE U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3Y4aeMbIX 00bEKTOB
— XMMHMYECKHMX BEIIECTB W XUMHUYECKHX peaKklui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, HPUYMHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEUUS B U3y4aEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBbIe ncciaenoBaTenLCKHeE 1eliCTBUA.

YMCHHUC HCIIOJIB30BATL ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IIO3HAHUSA, a TAKXKE B
Ka4C€CTBC OCHOBBI JIJIsA (bOpMHpOBaHI/IH THUITIOTE3ELI IO MPOBCPKE MPaBUIIbHOCTU BBICKA3bIBACMBIX CY)KILCHI/II\/'I;

nproOpeTeHue OMbITa MO MIIAHUPOBAHUIO, OPTraHU3ALUH U IIPOBEICHUIO YYCHHUECKUX KCIIEPUMEHTOB,
yMeHHe HaOIIoaTh 3a X0/I0M IPOIEcca, CAMOCTOATENIFHO IIPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYIUPOBATH
0000IIeHNsT ¥ BBIBOJBI MO pE3ylbTaTaM IPOBEAEHHOTO OIBITA, HMCCIEIOBAHUS, COCTABIATH OTYET O
IpoJieslaHHOM pabdoTe.

Pa6ora ¢ undopmaumeii:



yMEHHE BBIOMPATh, aHAJTM3UPOBATh M MHTEPIPETHPOBATH WHPOPMAIMIO PA3IUYHBIX BHIOB U (GOPM
IPEJICTaBICHUS, MOIYYaeMYI0 W3 pPa3HbIX HCTOYHMKOB (HAYYHO-IIOMYJISIpHAs JUTEpaTypa XMUMHUYECKOIO
COZIepKaHMs, CIPaBOYHBIE MOCOOMS, pecypchl MHTepHeTa), KpUTUYECKH OLEHWBATH MPOTHUBOPEUUBYIO H
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TMPUMEHSTh pa3IMYHbIe METOJbI W 3alpoChl TpH IOUCKE W oTOope HHPOpMANHUUA U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JUIS BBIIOJIHEHUS YYEOHBIX M II03HABATEIbHBIX 3aJ]1ad
omnpeAcnéHHOr0  THUMA, MNPUOOpPETeHHEe OmbiTa B  O0JACTH  WCIOJB30BAaHUS  WH(OPMAMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTHBHOTO MCITOJIb30BAHMSI PA3IMYHBIX TOMCKOBBIX
CUCTEM, CAMOCTOSITEIILHO BEIOMPATh ONTHUMAIBHYIO (hOpMYy MpeIcTaBIeHUs HH(DOpPMAIINK U UILTIOCTPUPOBATH
peliaeMbie  3a7add  HECJIOXKHBIMH CXEMaMH, JHarpaMMaMH, JIpyruMu ¢GopMaMud Tpadukd W HX
KOMOUWHALUSIMU,

YMEHME MCIOJIb30BaTh U aHAIM3UPOBATh B IpoOLEcce YUYEOHON M HCCIIEN0BAaTENbCKON AEATEIbHOCTU
WH(GOPMAIIMI0O O BIUSHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3SiCTBA W TPAHCIOPTa HA COCTOSIHHE
OKpY>Karollel MpUpOTHON CPEIbI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B X0Ji€ Auanora u (W) AUCKYCCHH) MO CYIIECTBY 00CYXIaeMON TEMBbI,
(bopMyIpPOBATh CBOM MPEIIOKEHNUS OTHOCUTEIBHO BBITIOJIHEHHS MPE/JIOKEHHOMN 3a/1a4H;

YMEHHUS TPEJCTABIATh MOJIYYCHHBIC PE3yJbTaThl I103HABATECIBLHOW JESITEIIbBHOCTH B YCTHBIX H
MMCbMEHHBIX TEKCTaX; JejaTh MPE3CHTAIMI0 PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(;1abopaTtopHOro ombITa, 1Ta00PATOPHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIbHON W
UCCJIEJIOBATEIbCKON JAESITENbHOCTH IPU PELIEHUM BO3HUKAIOIIMX IpOoOJeM Ha OCHOBE Yd€Ta OO0IuX
MHTEPECOB U COTJIAaCOBaHUS MO3UIHI (00CyKIeHMS, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICHCTBUI, OTIpe/ICIICHNE KPUTEPUEB TI0 OIICHKE Ka4eCTBA BBHITIOJHEHHOW PabOTHI U IPYTHE).

PerJIHTI/IBH])Ie YHUBEPCAJIBHBLIC yqeﬁm,le JelcTBUA:

YMEHHE CaMOCTOSTENIBHO ONpPENENATh LEIu JCITEIBHOCTH, IUIAaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBAaTh U MpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JI€ATENbHOCTh, BBIOMpaTh Haumbojee
3¢ (deKTUBHBIE CIIOCOOBI pelIeHus] Y4eOHBIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSATENBHO COCTaBIATh WM
KOPPEKTUPOBATh IMPEUIOKEHHBIN aJrOPUTM JIEHCTBUM IIPU BBITOJHEHUM 3aJaHUM C Y4ETOM IIOJYYECHMS
HOBBIX 3HaHUN 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKIMAX, OLEHUBATh COOTBETCTBUE MOJYYEHHOIO
pe3yibpTaTa 3asBJICHHOM IEJIH, YMEHHE HCIIONb30BaTh W AHAINW3UPOBATH KOHTEKCTHI, NpEIIaracMmsle B
YCJIOBUH 3aJaHUM.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yabTaToOB MO OCBOCHHIO O0S3aTEIBHOIO COZIEp)KaHUS, YCTAHOBJIEHHOTO
JTaHHOM (enepanbHOil pabouell MporpaMMoi, BBIIENAIOT: OCBOSHHBIE O0YYAIOIIUMHUCS HAay4yHbIE 3HAHMS,
YMEHHMsI U cIocoObI IeHCTBUH, crienudruyecKue sl MpeAMETHON 001acTu « XUMUS», BUJbI AEITETbHOCTH IO
MOJIYYEHUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIIPETALIUH, TPEOOPaA30BAHUIO U TPUMEHEHHIO B PA3IMUHBIX YUEOHBIX
Y HOBBIX CUTYalIUSX.

K xonmy oOyuenus B 8 kijacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)aThb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUH:

PacKpbIBATL CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSATHUH: aToM, MOIJICKYIIA, XUMHUYECKUM 9JICMCHT, IIPOCTOC
B€IICCTBO, CJIOKHOEC BE€HICCTBO, CMECH (OJIHOPOJIHaﬂ )51 Heoleopolea;{), BaJICHTHOCTb, OTHOCHUTCIIbHAsA
aTOMHad W MOJICKYJIdpHasd MacCa, KOJIWYCCTBO BCIIECCTBA, MOJIb, MOJIIpHass MacCa, MacCoBasA HOJIA



XUMHYECKOTO JJIEMEHTAa B COEIMHEHUHU, MOJSPHBIE O00BbEM, OKCHI, KHUCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTENICHb OKUCIICHHS, XUMUYECKasl Peaklus, KIacCU(PHUKAIMI PEaKUi: peakuu
COCIMHEHUS, PEAKIMHU PA3JIOKEHUSI, PEaKIMK 3aMEIleHUs], peakluu OOMeHa, 3K30- U SHIAOTEPMHUYECKHE
peaKIiy, TeII0BOM APQEeKT peakuuu, Iapo aToMa, FNEKTPOHHBINA CIIONW aTroma, aTOMHasi OpOuTallb, paanyc
aToma, XMMHUYECKasl CBSI3b, OJISIPHAS U HETIOJISIpHAsi KOBAJIEHTHAs CBSA3b, HOHHAS CBSI3b, NOH, KATUOH, AaHUOH,
pacTBOp, MaccoBasi A0 BellecTBa (IPOLEHTHAsI KOHLIEHTpAlMsl) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHSTh 3TH MOHATHS IPHU ONHUCAHUU
BEILECTB U UX IIPEBPALLECHU;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJIi COCTaBi€HHUS (OpPMYJ BEIIECTB U YPaBHEHHM XMMHYECKHX
peaKuuii;

OTIpeeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX, CTENIEHb OKUCIICHHS JIEMEHTOB B
OMHAPHBIX COCTUHEHUSX, TPUHAITIC)KHOCTh BEIIECTB K ONMPEACIEHHOMY KIacCcy COSIMHEHUH 10 popmyram,
BUJI XUMUYECKOU CBSI3U (KOBAJICHTHAsI U MOHHASI) B HEOPIaHUYECKUX COCTUHEHMSIX;

packpeiBaTh cMbichn Ilepuommueckoro 3akona JI. WM. MenneneeBa: [I€MOHCTpUPOBATh ITOHUMAaHUE
NEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX MOJoXeHHs B llepuogmueckoit
CUCTEME, 3aKOHOB COXPaHEHUs MAacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YYE€HUS,
3aKoHa ABOrajapo;

OIKCBHIBATh U XapaKTepu3oBaTh TabiamuHyro Qopmy I[lepronndeckoil CUCTEMBbl XMMHUYECKHUX AJIEMEHTOB:
pa3iuuaTh MOHSTUS «TJaBHas moarpynna (A-rpymnma)» u «mobounas noarpymnmna (b-rpymma)», mansie u
0oJbIIME NEPUObI, COOTHOCUTh 0003HAUYEHUs, KOTOpble uMeroTcss B Tabnuue «llepuoguueckast cucrema
xumuueckux oanemeHToB J[. M. MenneneeBa» € UHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHMX D3JIEMEHTOB (COCTaB M 3apsj sA1pa, OOIlee 4YMUCIO 3JIEKTPOHOB U pACIHpENENIEHUE HX 110
IIEKTPOHHBIM CJIOSIM);

KJIacCu(UIIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE PEAKLUH (110 YUCITY U
COCTaBY y4YaCTBYIOIIIMX B PEAKIIMU BEUIECTB, [0 TEIIIOBOMY 3P PeKTy);

XapaKTepu30BaTh (ONHUCHIBATh) O0IIME XMMUYECKNUE CBOMCTBA BEIIECTB Pa3IMYHbIX KJIACCOB, OATBEPKIAASL
ONMUCaHue NPUMEPAMH MOJEKYIISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;
IIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kad4eCTBEHHOIO COCTaBa, BO3MOYKHOCTH
MPOTEKAHUsI XUMUYECKUX IIPEBPAILIEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MACCOBYIO JIOJII0 XMMUYECKOTO
JleMeHTa 1o (GopMmyse COCIUHEHHS, MACCOBYIO JOIIO BEIIECTBA B PAcTBOpPE, MPOBOAUTH PACU&ThI IO
YPaBHEHUIO XUMUYECKON PEAKIINH;

IPUMEHSITh OCHOBHBIE OIIEpallMi MBICIUTEIBHON AEATENbHOCTH — aHAJIN3 M CUHTE3, CpaBHEHHE, 000011IeHHe,
CUCTEMAaTH3AIIHIO, KJIaCCU(PUKAIUIO, BBISIBJICHHE PUYMHHO-CIICICTBEHHBIX CBA3EH — JUIsl M3y4eHUsl CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKLUi, eCTECTBEHHO-HAYyYHbIE METO/BI MMO3HAHMUs — HaOJroeHue, U3MepeHue,
MOJIETTMPOBAHHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

CJIeZIOBaTh IMpaBWJIaM IOJIb30BAHUS XUMHUYECKOM MOCYNOM M J1abopaTOpHBIM O0OpYJOBAaHUEM, a TAKXKe
paBujiaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLHSMHU IO BBITOJIHEHUIO JIAOOPATOPHBIX
XMMHUYECKHX OIBITOB MO TMOJIYYEHHIO U COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOJAa M KHCIOPOa),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAacCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
IIPOBOAMTH XMMHYECKHE HKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIIOYEH M KUCJIOT C IOMOILBIO
MHAMKATOPOB (1akMyc, ¢peHondTaier, MEeTUIOPAHK U IpYTHE).

K kxoHmy oOyuenus B 9 kJjacce IpeIMEeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

PAacCKpBIBAaTh CMBICII OCHOBHBIX XUMUUYECKHX MTOHATUN: XUMUYECKUIN AIIEMEHT, aTOM, MOJIEKYJIa, HOH, KAaTHOH,
AQHUOH, IIPOCTOE BEILECTBO, CII0KHOE BELIECTBO, BAIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHHUS, XUMUYECKas peaKlMsl, XUMHUECKas CBA3b, TEIJIOBOM 3(PPEKT peakinu, MOJIb, MOJISIPHBIH 00BEM,
pacTBOp, AJIEKTPOJIMUTHI, HEITEKTPOIUTHI, HIEKTPOJIUTHUECKAsT JUCCOIMALMS, PEaKIMU MOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOe paBHOBECHe, OOpaTHUMble W HEOOpaTUMble peakluu, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIINS,
aM(pOTepHOCTb, XMMHYECKasi CBsI3b (KOBaJEHTHAas, MOHHAs, METa/NIMYecKas), KpucTauinyeckas pemeéTka,
KOPpO3Usl METAJUIOB, CIIJIABbl, CKOPOCTh XUMUYECKON PEaKIIMU, IPEAENIbHO JoiycTuMast KoHueHTpauus [TJIK
BELICCTBA;



WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHUX IMOHATUM U IPUMEHATDH 3TH MOHATHS IIPU ONMCAHUH
BEILECTB U UX IIPEBPALLECHU;
UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JUIsl COCTAaBJICHHsS (OPMYN BELIECTB M YPaBHEHMH XUMHUYECKUX
peaKLuii;
ONpPEACIATh BAJCHTHOCTh U CTENEHb OKHUCIECHUS XUMHUYECKHX JJIEMEHTOB B COCIMHEHHUAX DPA3IMYHOTO
COCTaBa, NPUHAAICKHOCTD BEIIECTB K ONPENEIIEHHOMY KIIacCy COeIMHEHHH 10 (opMyIiaM, BUI XUMHYECKON
CBsI3U (KOBQJICHTHAsA, NOHHAs, METAJUINYECKasl) B HEOPraHUYECKUX COCTUHEHUSX, 3apsi] MOHA 10 XUMUYECKON
dopmyre, xapakTep cpeabl B BOAHBIX PAaCTBOPAaX HEOPTaHMYECKUX COEAMHEHHH, THUI KPUCTAJTMYECKOM
PEIIETKH KOHKPETHOTO BEUIECTBA;
packpbiBath cMbicn [lepuoagudeckoro 3akona [I. 1. MenneneeBa u JEeMOHCTPUPOBATh €ro IIOHUMAaHUE:
ONHUCBHIBATh U XapaKTepu3oBaTh TaOiauuHyro Qopmy Ilepuonndeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:
pa3nuyath MOHATUS «TJaBHas moarpynmna (A-rpynma)» u «mobounas noarpynna (b-rpymma)y, manmsie u
OoJbIIME NEPUO/Ibl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE HUMEIOTCS B IEPUOINUECKOM TabIuIle, C YUCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsi sAapa, oOIiee YHcio
JIEKTPOHOB M PpaCHpeleSeHHEe HX II0 3JIEKTPOHHBIM CJ0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB JIEMEHTOB U UX COEIMHEHUH B Ipeaesax MajblX IEPUOJ0B U IJIaBHBIX MOATPYIHI C
Y4€TOM CTPOEHUS UX aTOMOB;
KJIaccu(UIMPOBATh XMMUYECKHE HJIEMEHThI, HEOPTaHNUECKUE BEIIECTBA, XUMUYECKHUE PeaKuH (110 YUCITy U
COCTaBY Y4acCTBYIOLIUX B PEaKLUU BEIIECTB, 10 TEINIOBOMY 3()(EKTy, 10 N3MEHEHHIO CTENEHEeH OKUCIIEHUS
XUMUYECKUX AJIIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHU(PHUECKHE XUMHUYECKHE CBOMCTBA MPOCTBIX M CIOXKHBIX
BELIECTB, MOJATBEPK/1asi ONKUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIIM;
COCTaBJISITh YPAaBHEHMS 3JIEKTPOJIMTUYECKOM JUCCOLMAIMU KHUCIIOT, IIeJoued M CoJied, IIOJIHbIE U
COKpAIllEHHBbIE YpaBHEHMs peakUuil HOHHOrO OOMEHa, YpaBHEHHUS pPEaKLUMH, MOATBEPHKAAIOLINX
CYILIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTb  OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKUUH IOCPEACTBOM  COCTABJICHUS
JIEKTPOHHOI0 OanaHca dTUX PEeaKLni;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS XUMUUECKHUX
IPEBPALIEHUI B pa3IMYHbIX YCIOBUSIX;
BBIUNCIISTh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO JOJIK XUMHUYECKOTO
JJIeMEHTa 1o (opMylie COEAMHEHHs, MacCOBYIO JIOJII0 BELIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI IO
YPaBHEHHIO XUMUYECKON PEAKIINH;
coOnroAaTh MpaBuUjia MOJb30BaHUS XUMHUYECKOW IMOCYJOW M J1abOopaTOPHBIM OOOpPYIOBaHHEM, a TaKXKe
npaBuiIa oOpalleHHs] ¢ BELIECTBAMH B COOTBETCTBUHU C MHCTPYKLHMSIMM IO BBIIOJHEHHIO Ja0OpaTOPHBIX
XUMHYECKHX OIBITOB I10 MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);
IIPOBOAMTH pEAKLUWU, MNOATBEP)KIAIOLINE KAYECTBEHHBIN COCTAaB pa3jIMYHBIX BEILECTB: paclo3HaBaTh
OTBITHBIM IyTEM XJIOpUA-, OpOMHI-, HOAU-, KapOoHaT-, Ppocdar-, cuiauKaT-, cyabdar-, THAPOKCUA-UOHBI,
KaTHOHBI aMMOHHS ¥ MOHBI M3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPTraHUUECKUX
BEIIIECTB;
IPUMEHSITh OCHOBHBIE OIIEpallMi MBICIUTENBHOM JeITeNbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 000011IeHue,
CUCTEMATH3allMI0, BBISBJICHHE NMPUYMHHO-CIEICTBEHHBIX CBSI3€W — Ui M3Yy4€HUS CBOWCTB BEIIECTB U
XUMHUYECKHX pPEaKLMH, eCTeCTBEHHO-HAayyHble METOAbl IO3HAaHUs — HaONIoJleHHe, HW3MepeHue,
MOJIETUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICIIEHHBIN).

Coaepsxkanue nmporpaMmbl

HavanbHble NOHATHSA U 3aKOHBI XUMuHM (20 4)
Tena u BemectBa. CBoiicTBa BemiecTB. Ponb XUMHM B KU3HH COBPEMEHHOTro obOmiectBa. OTHOIIECHHE
o01iecTBa K XUMHUH: XeMopmIns 1 xemopoOus.
Meroasl m3yuenus xumuu. HaOmomenue. DxcnepumeHT. MojenupoBanue. Mojenn matepuaibHEBIE,
3HAKOBBIC U CHMBOJIBHEIC.
l'azer. Kugkoctu. TBepapie BemiecTBa. B3auMHble mepexoabl MEXAY arperaTHbIMU COCTOSHHSIMH:
BO3T'OHKA, JIeCyOIMMaIiusi, KOHACHCAIUs, HCTIapeHNe, KPUCTAILTH3aIlus, TUIABJICHHE.



®usnueckue sBiaeHusA. Yucrele BemecTBa W cMecH. ['oMoreHHele W rereporeHHble cmecu. Cmecu
ra3oo0pasHblie, KUAKUE U TBepable. CIocoObl pa3aeNieHus CMeceil: meperoHKa, OTcTanBanue, PuiIbTpoBaHue,
KpucTaymmn3anus. Xpomarorpadus.

XUMHYECKHUE AIEMEHTBI. ATOMBI U MOJIEKYJIbI. [IpocThie U ciioxHbIe BemecTBa. AmuioTponus. OCHOBHBIE
MOJIOKEHUSI AaTOMHO-MOJIEKYJISIpHOro yudeHus. Monbl. BemiecTBa MOJEKYJISPHOIO M HEMOJIEKYJISPHOTO
CTPOCHHUSI.

3Haku (cuMBOJIBI) XUMHUUYecKuX neMeHToB. [1XD .. Menneneesa. Ilepuonbl u rpynmsl. [1aBHas u
nob6ouHas moarpynmnbl. OTHOCUTENbHAS aTOMHASI Macca.

Xumunueckue Gopmynsl. Maaekcsl 1 koddduurentsl. OTHOCUTENbHAS MOJIEKYIIsipHast Macca. MaccoBast
JIOJISI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

Banentnocts. CtpyktypHble popmysnbl. [locTosiHHAs v mepeMeHHasi BaJIEHTHOCTh. 3aKOH IMOCTOSIHCTBA
COCTaBa BEUIECTB.

XuMHuueckue peakuuu. PeareHTsl U npoAyKThl peakuuu. [[pu3Haku XUMHUYECKUX peakluil. Y CIoBUs UX
npotekanus. Peakiiuu ropeHusi. JK30TepMHUUECKUE U SHIOTEPMUUECKUE PEAKIIUH.

3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE YPABHEHUS.

Knaccudukanuss XMMUYECKUX PEAKIIHIA 10 COCTABY U YUCITY PEareHTOB U MPOAYKTOB. THITBI XHMHUECKUX
peakuuii. Peakiuy coeiMHeHus, pa3ioxKeHus, 3aMenieHus 1 oomena. KaranuzaTopsl U KaTanus.

IIpakTuyeckne padoThbi:

[TpaBuna TeXHUKH OE30MACHOCTH M HEKOTOpBIE BHUIBI pabOT B XMMHUYECKOH nabopaTropuu (KaOuHETe
XUMUH).

Hab6mronenue 3a ropsimei cBe4oid.

AHanu3 MmoYBkbI.

Basknelilmue npeacTaBuTe/ Il HeOprauuyecknx BemecTs. KonyecTBeHHbIE OTHOLICHUSI B XUMHH

(18 u)

Cocras Bo3ayxa. O0beMHas 107151 KOMIIOHEHTA.

Kucnopon. Ozon. Ilomydenune kucnopona. CobupaHue M pacrno3HaBaHHE KHUCIOPOJa. XUMHUYECKHE
cBoicTBa kucinopoa. [Tpumenenue kucinopoaa. KpyroBopor kuciopoja B IpupoIe.

Oxkcuapl. Ha3zpanusi, coctaBnenue ¢Gopmyd 1mo HazBaHusM. [IpencraBurenn oKCHUIOB: BOJA, YIIICKUCIBIN
ra3, HeramleHasi U3BeCTb.

Bonopon B mpuposae. dusnyeckue u XuMU4eCKre CBOMCTBA BOJIOPOIa, €r0 MOJYYSHHE U IPUMEHEHHE.

Kucnotsl, ux cocraB u kiaccudpukanus. Muaukatopel. Tabnuna pactBopumoctu. CepHast M COJsTHas
KHCJIOTBI, UX CBOMCTBA U IPUMEHEHUE.

Comnu, ux coctaB M Ha3BaHus. PacTBopumocTh coneil B Boxe. lIpencraButenu coseid: XJIOpUa HATpus,
KapOoHaT HaTpus, pocdar KaabIusl.

[Toctostnnass ABoraapo. KonuuectBo BemectBa. Monbs. MossipHast macca. PacueTsl ¢ MCTIOIb30BaHHEM
MIOHSITUN «KOJIMYECTBO BEIIECTBA», «KMOJISIPHASI Maccay, «IOCTOSIHHAsE ABOTaIpoy.

3akoH ABoraJipo. MossipHbIit 00beM ra3000pa3HbIX BEIIECTB.

I'mapocdhepa. Kpyroopor Boasl B mnpupone. DPusnueckue W XUMHUYECKHE CBOMCTBA BOJIBI:
B3aUMOJICHCTBUE C OKCUAAMH.

OcHoBaHus, ux cocraB. PacTBopumocTh oOcHOBaHuUU B Boje. MHAMKATOpbl B IIETOYHON Cpeje.
[IpeacraBuTenu menouen: TMAPOKCUABI HATPHS, KK U KaJIbIus.

PactBopuMocTe M pacTBOpeHHOEe BemecTBO. PactBopsl. PactBopenme. I'mapatel. MaccoBas 1o
pPacTBOPEHHOTO0 BemlecTBa. PacyeThl, CBs3aHHBIE C HCIOJb30BAHMEM TMOHSTHS «MaccoBas JOJs
pPacTBOPEHHOTO BEIIECTBAY.

IIpakTH4eckue padborTsI:

[Tomy4yenue, cobupaHue 1 pacro3HaBaHUE KUCIOPO/Ia.

[Tonydenue, cobupanue u pacro3zHaBaHuE BOJIOPO/A.

[IpuroroBnenue pacTBopa ¢ 3aJaHHON MacCCOBOM JI0JIEM pacTBOPEHHOI'O BELIECTBA.

OcHOBHBIE KJIacChl HeOPraHuyeckux coequnenui (10 1)

O06o0menne cBeaeHU 00 OKCUIaX, UX KIacCU(PUKAINK, Ha3BaHUSAX U cBOMCTBaX. CroCOOBI MOTyYeHUs
OKCHU/IOB.

OcHoBaHus, UX KiaaccuuKaius, Ha3BaHUS M CBOWCTBA. B3aumojeicTBre ¢ KHCIOTaMHU, KUCIOTHBIMU
OKCHUJIAMHU U COJISIMU. Pa3ioxeHne HepacTBOPUMBIX OCHOBaHUI. CIOCOOBI MOTYYeHHs] OCHOBAHHIA.

Kucnotel, nx kmaccudukanus u HazBaHus. OOIIMe XUMUYECKHE CBOMCTBA KHUCIOT. B3aummoneicTBue
KHCIIOT C MeTaJJlaMU. ODJEKTPOXMUMHYECKUN psii HaNpspKEHUW MeTayuioB. B3anMopjeicTBHe KHCIOT C



OKCHJaMH METaJIOB. B3anmoaeicTBre KUCIOT C OCHOBAHUSIMU — Peakius HeuTpanu3anuu. B3anmopaeiictere
KHUCTIOT ¢ cosimu. [lomyduenne OECKUCIOPOIHBIX U KHCIOPOICOACPIKAIIUX KICIIOT.

Comu, ux knaccudukaius 1 CBocTBa. BzaumoaeicTBue coseii ¢ MeTauiaMu, 0COOCHHOCTH 3TUX PEAKITHA.
BzaumopeiicTBue colieil ¢ COJSIMMU.

['eneTndeckue psapl MeTala M HeMeTajula. ['eHeThdeckas CBs3b MEXAY KilaccaMu HEOPraHMYECKHUX
BEIIECTB.

IIpakTn4yeckue padborTbi:

Pemienne skcnepuMeHTANIbHBIX 33124 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHEHUI.
Iepuoauyeckuii 3aKOH M MePpUOANYECKAS] CHCTeMa XUMUYecKuX jieMeHToB /.. MeHnaesieeBa.
Ctpoenue atoma. (9 )

EcTecTBEeHHBIE CEMEICTBA XMMUYECKUX 3JIEMEHTOB: €JIOYHBIE U 11IEJIOYHO3EMENIbHBIE METAILIIbI, FAJIOTEHBI,
WHEPTHBIE ra3bl. AM(OTEpPHOCTh. AM(OTEPHBIE OKCUIBI U THIPOKCH IBI. KOMIUIEKCHBIE COTH.

ITepuoauueckuii 3akon u [ICXD.

AToMBI Kak (hopMa CyIECTBOBAHHS XUMUIECKOTO dyieMeHTa. OCHOBHBIC CBEACHUSI O CTPOCHUU aTOMOB.
Omnpitel Peszepdopaa. [Tnanerapuast Mogens CTpoeHUs aToma.

CocraB aTOMHBIX s1Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTENBHAS ATOMHAs Macca.

Mukpomup. DnekTpoHbl. CTpOCHHE JICKTPOHHBIX YpOBHEH aTOMOB XMMHYECKHX 3jieMeHToB 1 — 20.
[ToHsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM ypOBHE. M30TOMBI.

XapakTepucTrKa 3JIEMEHTa-MeTajula U 3JIeMEHTa-HeMeTalIa 1o ux nojoxenuto B [ICXD.

XuMnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 u)

HNonnast xumuueckas cBsizb. MoHbl, oOpa3oBaHHBIE aTOMamMH METAJIOB W HeMeTauioB. CXeMbl
o0pa3oBaHMs HOHHOU cBA3U. MIOHHBIE KPUCTAIIMUECKUE PELLETKH.

KoBaneHTHass Xxumuueckas CBs3b. DJIEKTPOHHBIE U CTPYKTypHble (opmysbl. [loHATHE O BajleHTHOCTH.
KoBanentnas nenosspuas cBs3b. Cxemsl o0pazoBanuss KHC. MonekynsipHble 1 aTOMHBIE KPUCTAILTHYECKUE
PELIETKHU, U CBOMCTBA BELLECTB C ’TUM THUIIOM PELIETOK.

DIeTpoOTpUIIATENbHOCTh. Psin anexkrpoorpuniarenbHocTd. KoBajeHTHas moyispHas CBs3b. J{umosnb.
Cxembl o6pazoBanus KIIC.

Meramnueckasi XUMHYECKasi CBsI3b M METAJUIMYECKasl KpucTauimueckas pemerka. CBOMCTBa BEIIECTB C
3TUM THUIIOM PELIETOK.

Crenenn okucinenusi. CpaBHEHHE CTENEHU OKUCIEHUsS W BajleHTHOCTH. [IpaBuiia pacdera creneHd
OKHUCJICHUA TT0 PopMyIaM XUMHUYECKUX COeTUHEHUM.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OrnpeneneHue CTeNeHel OKUCICHUS Il SJIEMEHTOB,
00pa3yromuX BeIeCTBa pa3HbIX KiaccoB. Peakiinu nonHoro oomena u OBP. Okucnurens 1 BOCCTAaHOBUTETb,
OKHucneHue u Bocctanorienne. Cocrapiienne ypasuenui OBP meTonom anekTpoHHoro OanaHca.

Y4yeOHO-TEeMAaTHYECCKUH IJIAH

Komuectso
Nen/mn Hazpanue pazzena, TeMbl
4acoB
1 HauanbHble MOHATHS U 3aKOHBI XUMUHU 20
9 Baxwueilimue mpencTtaBUTeNM HEOPraHWYECKHMX BemecTB. KomndecTBEHHBIC 18
OTHOLICHHUA B XUMHUHN
3 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSUHEHUN 10
[lepuonnueckuii 3aKOH UM MEPUOJUYECKAs CUCTeMa XMMHUUYecKuX snemeHToB J[.U.
4 MenneneeBa. CtpoeHue atoma 9
5 XnMudeckas cBiI3b. OKHCINTETbHO-BOCCTAHOBUTEILHEIC pCaKknuu 11
Hroro 68




TeMaTnuyeckoe MJIAHMPOBAHUE

Ne | Ha3Banme pa3jgesia, TeMa ypoka KouaunvecTBo
n/n 4acoB
HavajbHble NOHATHSI M 3aKOHBI XUMHUH (20 1)

1. | Ilpenmer xumMuu. Poiab XUMUU B )KH3HU YEIOBEKA. 1

2. | MeToapl M3y4EeHUS XUMHUH. 1

3. ArperaTtHpl€ COCTOSIHHS BEIICCTB. 1

4. | Ilpaktuueckas padora Ne 1 «IIpaBuna TexHUKH O€30MACHOCTH U
HEKOTOphIE BUBI pabOT B KabuHeTe XUMHUMY. [loMallIHu SKCIIEPUMEHT. 1
[Tpaktuyeckas padora Ne 2 «HabmroneHue 3a ropsiieii cBedoin» (¢
ucnoiib30BaHueM obopynoBanus «Touka Pocta)

S. | @u3nyecKue SIBIEHUs — OCHOBA pa3/IeIeHNUs CMeCe B XMMUHU. 1

6. | IIpakTudeckas pabora Ne 3 «AHanu3 MOYBBIY. 1

7. | ATOMHO-MOJEKYJIIpHOE yueHue. XUMUUYECKUE JIEMEHTHI. (C 1
ucnoiib30BaHueM obopynoBanus «Touka Poctan)

8. | 3Haku XuMHYecKuX MeMeHTOB. [lepuonuyeckas cucreMa XUMHUYECKUX 1
anemenToB /I.M. Menpeneena.

9. | 3Haku XUMHYECKHX MeMeHTOB. [lepuonnyeckas cucreMa XUMHUECKUX 1
anemenToB JI.M. Menpeneena.

10. | Xumuueckue GopMyIbl. 1

11. | Xumudgeckue GOpMyIIHL. 1

12. | BaneHTHOCTb. 1

13. | BajeHTHOCTb. 1

14. | Xummnueckue peakuu. 1

15. | Xumunueckue ypaBHeHuUs (C ucronb3oBanueM o0bopyaoBanus «Touka 1
Pocray)

16. | Xumunueckue ypaBHEHUS. 1

17. | Tunbl XUMHUYECKUX PEAKIIH. 1

18. | Tumbpl XUMHUYECKUX PEaAKIUH. 1

19. | IloBropenue u 0600meHNE TeMbl. [10r0TOBKA K KOHTPOJILHOU padoTe. 1

20. | KonTponbHas pabota Ne 1 mo reme «HauanbHble MOHATHS U 3aKOHBI 1

XUMHU).

Ba:xneiimmue NMpPpEeaACTABUTEC/IN HEOPraHU4Y€CKUX BEIICCTB. KoauvyecTBeHHbIE€ OTHOLIEHUS B

xumum (18 u)

21. | Bo3ayx u ero coctaB (¢ ucnoyib3oBanneM obopynoBanus «Todka Pocrtay) 1

22. | Kucnopon. 1

23. | [IpakTaeckas padborta Ne 4 «[lomyuenue, coOnpanue u pacrio3HaBaHKE 1
KHCIIOPOJA».

24. | Okcunsl. 1

25. | Bogopon. 1

26. | IIpakTrueckas padota Ne 5 «Ilonydyenue, coOupanue u pacro3HaBaHHUe 1
BOJIOPOJIAY.

27. | Kucnotsl. 1

28. | Comm. 1

29. | KonnuecTBo BelecTna. 1

30. | KonnyectBo BeliecTna. 1

31. | MonspHblit 00beM Ta30B. 1

32. | PacueTpl M0 XUMUYECKAM YPABHEHUSIM. 1

33. | PacueTpl Mo XUMHUYECKUM YPaBHEHUSIM. 1

34. | Boga. OcHoBaHus.

35. | PacTtBopbl. MaccoBasi J10Jisl paCTBOPEHHOTO BEIECTRA.

36. | Ilpaktuueckas pabota Ne 6 «I[IpurorosneHue pacTBopa ¢ 3aJaHHOMH

MAaCCOBOM J10JIel pACTBOPEHHOTO BEIIECTBAY.




37.

O0001eHne 1 cucTeMaTU3als 3HaHU 110 TeMe «BakHeimme

MPEICTAaBUTEIN HEOPTAaHMUECKUX BemiecTB. KonyecTBeHHbIE OTHOIIICHUS 1
B XUMHI.
38. | KonurponbHas padota Ne 2 o Teme «BaxxHee npeacTaBuTeNn 1
HeopraHnyeckux BemectB. KolnyecTBeHHbIE OTHOIIECHUS B XUMHI.
OCHOBHBIE KJIACCHI HEOPraHudeckKux coequnenuii (10 u)
39. | Oxcunpl, ux Kiaccu(uKanus 1 XUMUYECKHE CBOMCTBA. 1
40. | OcHoBaHus, UX KJIacCU(pUKAIUI U XUMHUIECKUE CBOMCTBA (C 1
UCToJIb30BaHueM oOopynoBanus «Touka PocTay)
41. | Kucnotsl, ux KinaccupUKamusa 1 XUMHIECKHE CBOMCTB (C 1
UCToJIb30BaHueM obopynoBanus «Touka PocTay)
42. | KucnoTsl, ux kinaccuuKaims 1 XUMHYECKUE CBOCTB. 1
43. | Conm, ux kiaccuukanys 1 XUMHUECKUE CBOICTBA. 1
44, | Conm, ux kinaccuukanys U XUMUYECKUE CBOWCTBA. 1
45. | 'enetnueckas CBsA3b MEXKIY KJIAaCCAMH HEOPraHUYECKHX COCTMHEHUI.
46. | Ilpaktuueckas pabora Ne 7 «Pemienue skcriepuMeHTAIBHBIX 33124 1O
TeMe «OCHOBHBIE KJIACChl HEOPTaHUUECKUX COSTUHEHHUI»» (C
UCIoJIb30BaHueM obopynoBanus «Touka PocTtay)
47. | O0o0enne U cucTeMaTU3alns 3HaHUH 110 TeMe «OCHOBHBIE KJIACCHI 1
HEOPTaHMYECKUX COCAMHCHUI.
48. | KonTpomabHas padora Ne 3 o Teme «OCHOBHBIE KJIaCChI HEOPTraHUYECKHUX 1
COCITUHEHUI.
Iepuoauyeckuii 3aKOH M EPUOANYECKAS] CHCTEeMA XUMUYeCKUX dJjiemenToB ..
MemnpaeneeBa. Ctpoenue aroma. (9 u)
49. | EcTecTBEHHBIC CEMEICTBA XUMUYCCKUX DJIEMEHTOB. AM(OTEPHOCTD. 1
50. | OtkpeiTue nepuoanueckoro 3akona J[.M. MenneneeBbim. 1
51. | OcHOBHBIE CBEJIEHUS O CTPOCHUH ATOMOB. 1
52. | CTpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB. 1
53. | CtpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB. 1
54. | Ileproanyeckas cucremMa XuMuueckux sinemeHToB /.M. Menneneena. 1
55. | XapakTepHuCTHKa JIEMEHTA 10 €ro MOJIOKEHUIO B TIEPUOTUIECKOM 1
CUCTEME.
56. | XapaKkTepuCTHKA DJIEMEHTA 110 €T0 TIOJIOKEHHUIO B IEPHOIMICCKON 1
CUCTEME.
57. | 3HaueHue MePUOINIECKOTO 3aKOHA U IEPUOANUECKON CHCTEMBI 1
xumuueckux anemenToB .. Meneneena.
Xumnueckas cBsizb. OKMCIMTEIbHO-BOCCTAHOBUTEIbHBbIE peaknuu (11 1)
58. | MonHast XuMu4ecKast CBsI3b. 1
59. | KoBaneHTHass XuMuieckast CBs3b. 1
60. | KoBajieHTHAs HEMOJIIPHAs | MOJIIPHAS XUMUYCCKas CBS3b. 1
61. | Metannndeckass XuMU4ecKasi CBSI3b. 1
62. | CreneHb OKUCIICHUS. 1
63. | CrerneHb OKUCIICHUS. 1
64. | OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKITUH. 1
65. | OKHCITUTETHHO-BOCCTAHOBUTEIBHBIE PEAKITHH (C HCIIOTB30BAaHHEM 1
obopynoBanus «Touka Pocray)
66. | O0oOIIeHNEe U cHUCTeMaTH3aNus 3HaHUH 110 TeMaM «[lepuoamdaeckuit
3aKOH U IEPUOAMYECKasi CUCTEMa XUMUYECKHX neMeHnToB J[.1. 1
MenneneeBa. CtpoeHne atoma» U «XuMHA4decKkas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHI.
67. | Koutponbras padota Ne 4 o remam «Ileprnoanyaeckuii 3akoH U
nepuoandeckas cucteMa xuMudeckux anemenToB J[.M. Menneneesa. 1

Crtpoenue atomay u «XuMU4ecKas CBsi3b. OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN.




\ 68. \ WToroBplii ypok 1Mo Kypcy XMMUH B 8 Kjacce. \ 1 \

IloBTOpeHue u 0000mIeHNe cBeeHUH 0 Kypcy 8 kiacca (64.)
bunapubie coeaunenusi. Okcuabl coiieo0Opasyionie M HecojeoOpasyromue. ['MapOoKCHAbI: OCHOBaHHMA,
am@orepHsble, KUCIOThl. CpeiHue, KUCIble, OCHOBHBIE COJIH.
O06o0uieHne CBeleHN 0 XMMUYECKHX peakiusx. Kinaccudukanms XUMHUECKUX peakiyid MO pa3IHuHbIM
OCHOBAHMSAM: COCTaBY M YMCIY pEarupyroliux M OOpa3yroIIUXCs BEIIECTB, TEIUIOBOMY 3(QeKTy,
HaNpaBJICHUIO, U3MEHEHHUIO CTETICHEH OKHCIICHHS JIEMEHTOB, 00pa3yIOIMX pearnpyrolie BemecTna, hase,
MCIIOJIb30BAaHUIO KaTaau3aTopa.
[IonaTHE O CKOpOCTH XMMHMYECKON peakuuu. PakTophl, BIHAKOLIME HA CKOPOCTh XMMHMYECKUX PEaKIUM:
IIPUPOJIa PEarMpPyIOIIUX BEIIECTB, UX KOHLUEHTpALus, TEMIIEPATypa, IUIOIIAlb COIPUKOCHOBEHHUS, HAIMYHUE
katanuzaropa. Katanus.
JdemoHcTpaunu

O3HaKOMJIEHHE € KOJUIEKLIIUAMH METAJJIOB U HEMETAJLJIOB.

O3HaKOMJIEHHE C KOJUIEKIIMSMH OKCUIOB, KMCIIOT U COJICH.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOJIbl PEATUPYIOLINX BELIECTB.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT KOHLIEHTPALMK PEarupyomux BeIecTs.

3aBUCHUMOCTb CKOPOCTH XMMHUECKON pPEeaKIMU OT IJIOLIAAH
COIPUKOCHOBEHUS PEArnpYIOLIMX BEILECTB («KUITSIIUI CI0i»).

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKIMK OT TEMIIEPATYPbI pEarupyrOIINX BEIIECTB.
JlaGopaTopHble ONBITHI

1.B3aumojiericTBue aMMuaka u XJIOpOBOAOPOA.

2.Peakuust HeHTpaau3aiuu.

3.Habnronenue teroBoro s ¢exra peakiuu HeHTpaTn3aum.

4.B3anMoIeliCTBUE CEpHOM KUCIOTHI ¢ okcuoM meau (II).

5.Paznoxenne nepokcua BOAOPOAa C IOMOIIBIO KaTajaa3bl KapToders

6.3aBUCUMOCTb CKOPOCTM XMMHUYECKOW DPEAKIMM OT NPUPOABl PEarupyroLIMX BELIECTB Ha IPUMEpE
B3aMMO/JICHCTBHS PAaCTBOPOB THOCYJb(ara HATpHs W XJjopuaa Oapusi, THOCylb(dara HaTpUs M COJSTHOU
KHCJIOTHI.

7.3aBUCUMOCTb CKOPOCTH XHMMHYECKOW peaklUy OT MPHUPOJAbl METAIJIOB IPHU MX B3aUMOJICHCTBUHU C
COJISTHOM KUCJIOTOM.

8.3aBHCHUMOCTh CKOPOCTHM XHMHYECKOW PpEaKkIMHU OT MPUPOAbl KUCIOT MPH B3aUMOAEHCTBUM HX C
KEIE30M.

9.3aBUCUMOCTH CKOPOCTH XUMUYECKOW pEaKkuu OT TEMIIEPATYphl.

10.3aBUCHMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHA OT KOHLEHTPALINH.

11.3aBUCHMOCTh CKOpPOCTH XMMMUYECKOH peakuuu OT IUIOMIAAU CONPUKOCHOBEHUS pPEearupyronmx
BELIECTB.

12.3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMU OT KaTaanu3aropa.
XHMHYECKHE PeaKIUH B PACTBOPAX 3J1eKTPOJIUTOB (104.)
[TonsiTHE 00 PAEKTPONUTUYECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEAIEKTPOJIUThL. MeXaHn3M auccoluanuu
JJIEKTPOJIUTOB C PA3JIMYHBIM XapakTepoM cBsi3U. CTeneHb EKTPOIIMTHYECKON auccounanuu. CuibHble U
ci1a0ble ANEKTPOJIUTHI.
OCHOBHBIE TOJIOKEHUS TEOPUU IIEKTPOTUTHYECKON qucconuanuu. Kinaccudukaiys HOHOB M UX CBOMCTBA.
Kucnotel, o0cCHOBaHUS U COMU Kak MEKTposnThl. VX kinaccudukamus u Juccoruaus.
OO01re XUMUYECKUE CBOMCTBA KUCIIOT: U3MEHEHHUE OKPACKM MHIMKATOPOB, B3aMMOAECHCTBUE C METAJIAMH,
OKCHJAMH U TUJIPOKCHUJAMH METaJUIOB U COJSIMH. MOJIEKYJsIpHble U MOHHBIE (IIOJIHBIE U COKpALIEHHbIE)
YPaBHEHHUs peaKLuil.
XHUMHUYECKUHN CMBICT COKPAIEHHBIX YPaBHEHUN. Y CIIOBHS IPOTEKAHUS PEAKIIUN MEXKIY JIEKTPOIUTAMU J10
KOHIIA. Psi1 akTHBHOCTH METaIIOB.
OO1mue XUMUYECKHE CBOMCTBA IEa0Yeii: B3aNMOACHCTBHE ¢ KHUCIIOTAMHU, OKCHUJIaMU HEMETAJIOB, COJISIMU.
O0111e XuMHYECKre CBOWCTBA HEPACTBOPUMBIX OCHOBaHMMN: B3aMMOICHCTBHE C KHCIOTAaMH, pa3IioKeHue Ipu
HarpeBaHuU.



OO0mue XMMHUYECKHE CBOMCTBA CPEIHUX COJICH: B3aWMOJICHCTBHE C KHCIOTaMH, IIEIOYaMH, COJIIMH H
MeTaJIaMH. B3auMoaencTBue KUCHbIX COJIEN CO IIEI0YaMHU.
['uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIeH ¢ BOJION. [ MApOIHM3 CONMM CUIIBHOTO OCHOBAHUS U CIIA00M
KUCTOTHL. ['uaponu3 conu ciiaboro OCHOBaHUS U CHIIbHOM KucioThl. [kama pH.
CBoiicTBa KHUCJIOT, OCHOBAaHUN, OKCHJIOB M COJIEM B CBETE€ TEOPUHU SJIEKTPOJIUTHUYECKOW JMCCOLMALMHU U
OKHCITUTENBHO -BOCCTAHOBUTEIBHBIX PEAKIIUM.
JdemoHcTpanmu.

HcnbiTanue BemecTB U UX paCTBOPOB Ha AJIEKTPOIPOBOIHOCTb.

3aBUCHUMOCTB HJIEKTPOIPOBOJHOCTH YKCYCHOW KUCJIOTHI OT KOHLIEHTPALIUU.

JIBr>KeHHE OKpaAIIEHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€.

Ornpenenenne xapakrepa cpeibl B pacTBOpax COJEH.
JlabopaTopHble ONBITHI.

13. Aucconmarius cinadbIX 3JEKTPOJIUTOB HA IPUMEPE YKCYCHON KHCIIOTHI.

14 . 3meHeHne OKpacKu MHIUKATOPOB B KUCIOTHOU Cpejie.

15.Peakius HeMTpaIU3alUuK pacTBOPA MIEI0YN PA3IUUYHBIMUA KUCIOTAMH.

16.ITonyuenue runpokcuaa meau(ll) u ero B3aumoielicTBUE ¢ pa3IMYHBIMU KUCIOTaMHU.

17.B3aumoeiicTBiue CUIbHBIX KUCIOT ¢ okcuaoM meau(ll).
18-20. B3anmoeiicTBie KUCIOT C METalIaMHU.

21.KadecTtBeHHas peakius Ha KapOOHAT-HOH.

22 .IlomyueHue CTyAHsI KPEMHUEBOM KUCIIOTHI.

23.KayecTBeHHast peakiys Ha XJIOPUJ - WIH CyIb(aT-uOHbI

24 V3meHeHne OKpacKu WHIMKATOPOB B IICIIOYHON CpeJIe.

25.B3auMopeiicTBre HIeI0Y€EH C YIIIEKUCIBIM Fa30M.

26.KauectBeHHas peakiis Ha KATHOH aMMOHUS.

27 Ionyuenue rugpokcuna meau(ll) u ero paznoxenue.

28.B3aumMoseiicTBre kKapOOHATOB C KUCIOTAMH.

29.ITonyuenue ruapokcuza xemneza(lll).

30.B3aumozeiicTBue xene3a ¢ pactBopom cyibdara meau(ll)
IIpakTnyeckas padoraNel

CBoiicTBa KHUCIIOT, OCHOBAaHUM, OKCHUJIOB M COJIEH B CBETE TEOPUM DJEKTPOJUTHUUECCKOU TUCCOIUAIIUN U
OKHCIIUTENBHO -BOCCTAHOBUTEIBHBIX PEAKLIUN
HemeTanjbl u ux coequHeHus (254.)
CrpoeHue aTOMOB HEMETAIJIOB U UX MoJokeHue B [lepronnueckoit cucreme. Psii anekTpooTpuiaTebHOCTH.
Kpucrannuyeckue peméTku HEMETaIoB — MPOCTHIX BEHIECTB. AutoTponus U e€ npuunHbl. Gusndeckue
cBoiicTBa HeMeTaoB. OOIIMe XUMUYECKIE CBOMCTBA HEMETAJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIBHBIE.
lanorensl, cTpoeHHMe UX aToOMOB M MoJeKyd. Dusznueckne W XUMHUYECKHE CBOMCTBA TaJOTEHOB.
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB TaJIOTEHOB B 3aBHCHUMOCTH OT UX MosioxkeHus B llepuogmueckoit
cucreMe. Haxos/ieHre raJloreHoB B IPUPOJE U UX MOJIyYeHHE. 3HAaUCHUE U TPUMEHEHHUE TaJIOTEHOB.
["amoreHoBOJOPOIBI M COOTBETCTBYIOIIME WM KHCIOTHI: IIJIaBUKOBAsi, COJsSHAs, OpOMOBOJOPOJIHAS,
nonoBojopoaHas. I'amorennapl. KauecTBeHHbIE peakliMM Ha TaJIOTeHU]T -MOHBIL. [IpumMeHenne coeauHeHni
TaJIOTeHOB U X OMOJIOTHYECKas POIb.
O6mas xapakrepuctuka s31emMeHToB VIA-rpynmnel. Cepa B mpupone u €€ moiydyeHue. AJUIOTPOIHbIE
Mo Iu(UKAIK cephl U UX CBOIMCTBA. XMMUYECKUE CBOWCTBA CEPHI U €€ TPUMEHEHHE.
CepoBofOpO/I: CTPOEHUE MOJICKYJIBI, (U3UYECKHE W XUMHUYECKHE CBOMCTBA, MOJIYYCHHE M 3HAa4YCHUE.
CepoBogoponnas kucnora. Cynbduasl u ux 3HaueHue. JlroMmuHopopsI.
Oxcup cepsr (1V), ceparcras kucnora, cynbdutsl. KauecTBeHHas peakius Ha Cyab(GHUT-HOH.
Okxcun cepsl (V). cepHas kucnota, cynbdartsl. Kpucramnoruaparsl. KauecTBeHHast peakiust Ha Cyab(haT-HoH.
CepHas KHCI0Ta - CUIIbHBIN A51eKTposiuT. CBOMCTBA pa30aBIIeHHOM CEpHOM KUCIOThI, KaK THTUYHON KUCIIOTHI:
B3aMMOJICHCTBHE C METallaMH, OCHOBHBIMU U aM(pOTEPHBIMU OKCHJIAMHU, OCHOBAHUAMU U aM(OTEPHBIMH
TUAPOKCHIaMHU, cosiMu. KauecTBeHHas peakius Ha CyIb(haT-noH.
OOmas xapakTtepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpOoeHHE aroMa U MOJEKynbl. dusznueckue u
XUMHUYECKHE CBOWCTBA M MPUMEHEHHE a30Ta. A30T B MPUPOJIC U €ro OMOJIOTHIecKasi poJib.
AMMUaK, CTpOCHHE MOJIEKYNbI U (U3NYECKHE CBOMCTBA. AMMHUayHasl BOJA, HAIIATBIPHBIA CHUPT, TUAPAT
aMmMuaka. JIoHOpHO -akKIEeNTOPHBIM MeXaHW3M O0Opa30BaHUsI KaTHOHA aMMOHHs. BoccTaHOBUTETHHBIE
cBoicTBa aMmuaka. Conu aMMOHMS M X NTpuMeHeHre. KauecTBeHHas peakius Ha KATHOH aMMOHHUSI.



Oxkcupl a3ora: HecoleoOpa3ylollue U KUCIOTHbIE. A30THUCTasi KUCIOTa U HUTPUTHI. A30THAsE KUCIIOTa, €€
IIOJIy4eHHE U cBoMcTBa. HuTparsLl.
®docdop, crpoenne atoma u amnorponus. Dochunpr. Dochun. Oxcun docdopa(V) u oprodocdopHas
kucinota. @ocdatsl. PochopHbie ynodpenus. UHCEKTHIIMIBI.
OO6mas xapakTepuctuka 371eMeHTOB [V A-rpymmbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB, IIPOCTHIX BEILIECTB U
COEIMHEHU B 3aBUCUMOCTH OT MOJIOKEHUS 31eMEeHTOB B [leproanueckoii cucreme. Yrinepos. AMIOTpONHbIE
Monupukanuu: anmasz, rpapur. AmopdHBI yriepox M €ro copra: caxa, aKTHUBHUPOBAaHHBIA YroJb.
Ancopbrus. XuMudeckue cBoicTBa yriepona. KoOKCOXMMHMYECKOE TMPOU3BOACTBO M €ro MPOJYKIIHS.
KapOupi.
Oxcupn yrinepona(ll): crpoenne monexyibl, mosydyeHue u ero cpoiicrBa. Oxcun yriepona IV): crpoenue
MOJICKYJIbI, TMOJy4YeHHEe M ero CBOWCTBA. YTrosbHas kuciota. Coilu yrojlbHOM KHUCIOTHI: KapOOHATHI U
rupokapOoHatTel. TexHuuecKkas u MUIIeBas coja.
Heoprannueckne u OpraHM4eckue BEIIECTBA. YIJIEBOJOPOJbl. XHMHUUYECKOE CTPOCHUE OPraHMYECKUX
BELIECTB, KaK MOPSA0K COEIMHEHNS aTOMOB B MOJIEKYJIE 110 BAJIGHTHOCTH.
Mertan, 3TaH, KaKk MpeAeabHbIC YIIeBOJOPOAbl. DTUIICH U alleTHIICH, KaK HeNpe/e/bHbIe (HEHACBIIICHHBIC)
yriaeBonopoasl. ['openue yrieBoaopooB. KauecTBeHHbIE peakIiuy Ha HENPEAEIIbHBIE COSAMHEHMUS.
DTHIIOBBIN CIIUPT, €ro IMOJydYeHue, NMpPUMEHEeHHEe W (U3HOJOTHYECKOe NelcTBHE. TpEéXaTOMHBIM CHUPT
mnepud. KauecTBeHHasi peakiuss Ha MHOTOAaTOMHBIE CHMPTBHL. YKCyCHas - IPEICTaBUTENb Kiacca
KapOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero aroma u coiictsa. Kpemuwuii B npupoze. Cununuast ¥ cuiiad. Oxeup kpemuusi(1V).
KpemHueBas kuciora u €€ coiu.
[IpousBoncTBO crexkna U neMmeHrta. [Ipogykuusi CUIMKATHOM MHPOMBINUIEHHOCTH: ONTHUYECKOE BOJIOKHO,
Kepamuka, gpapdop, pasac. OnTuueckoe BOJIOKHO.
Hewmerannel B npupoae. ®@pakunoHHasi neperoHka *HJAKOro BO3AyXa Kak Croco0 MOJIy4YeHHs! KUCIopo/a,
a3oTa, aprosa. [lonydenue docdopa, KpeMHUs, XJI0pa, 0. DIEKTPOIINU3 PACTBOPOB.
[TonydyeHnue cepHOM KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOIMUYECKAsi CXEMa, METO KUIISIIETO CJI0SI, IPUHIUIIBI
TeruiooOMeHa, TPOTUBOTOKa M mupkKymsauuu. OneyMm. [Ipous3BoICTBO amMmmaka: ChIPbE, XHUMH3M,
TEXHOJIOTMYECKas CXema.
JlemoHCcTpanumn

Komnexnus Hemetaios.

Mogenu KpUCTAIIIMYECKUX PEIIETOK HEMETAUIOB: ATOMHBIE U MOJIEKYJISIPHBIE.

O30HaATOpP U MPUHIMIIBI €70 PaOOTHI.

["opeHune HeMeTasIoB - MPOCTHIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YIJIs.

OO6pa3ibl TajJoreHoB - IPOCTHIX BEIIECTB.

B3aumoneiicTBue rajoreHoB ¢ MeTalJIaMH.

BoiTecHenue xsiopa 6poMoM MM MOJa U3 pacTBOPOB UX COJIEeH

Konnekuus npupoaHbIX COEIUHEHUH XI10pa.

BzaunmopeiicTBre cepbl ¢ METAIIAMMU.

I"openue cepbl B KUCIOPOE

Konnexuus cynb(uIHbIX py/I.

KavecTBeHHas peakuus Ha cylb(ua-HOH

ObeciBeunBaHNEe OKPALIEHHBIX TKAaHEH U [IBETOB CEPHUCTHIM T'a30M.

B3anmopaencTeue KOHLEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.

OOyriauBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KUCIOTOM.

Juarpamma «CocTaB BO3ayxa».

Buneodparments! u cnaiast «l[Itnusu 06azapei».

[Tonmyuenue, cobupanue U pacro3HaBaHHE aMMHaKa.

Paznoxxenne GuxpoMara aMMOHUS.

B3aunmopencTBue KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEZBIO.

['openue u€pHoro nmopoxa.

Pa3noxxeHne HUTparTa Kajaus U TOPEHUE IPEBECHOTIO YTroJIbKa B HEM

O06pa3ibl mpupoaHBIX coenuHenuii hocdopa.

I'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.

[Tomyuenue 6enoro ¢hochopa 1 UCTIBITAHUE €TO CBOMCTB

Komnekmus «O0pa3ibl NPUPOAHBIX COSAUHEHHUH yriiepoa



[Toptpet H. 1. 3enunckoro. [loriomenne akTHBUPOBAHHBIM YIIIEM PACTBOPEHHBIX BEIIECTB UJIU a30B.

Y CeTpoiCTBO MPOTUBOTA3a.

Monenu MoeKy MeTaHa, 3TaHa, STHIICHA U alleTUIICHA.

B3aumoneiicTBue sTriIeHa ¢ OpOMHOM BOJIOM M pacTBOPOM IepMaHraHaTa Kajus.

OO01re XMMHUYEeCKHe CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOW KHUCIIOTHI.

KauectBenHas peakuuss HA MHOIOATOMHBIE CITUPTHI.

Komnexuust «O6pa3ibl IPUPOIHBIX COETUHEHUNH KPEMHUS».

Kosneknus crekna, KepaMHUKH, EMEHTA U U3JEIUI U3 HUX.

Komnexknuus npoayKIuy CHIMKaTHOW ITPOMBIIITICHHOCTH.

Buneodparmentst u cnaiiap! «I[IpoM3BOICTBO CTEKIIA M LIEMEHTAY.

Komnexuus «Ipupoaselie coequHEeHUsT HEMETAIUIOBY.

Buneodparmentst u crnaiiapl «@pakiimoHHAs IEPETOHKA KHUJIKOTO BO3IyXa

Buneodparmentsl u cnaiiasl «llomyueHue Bogopoja, KHUCIOPOAAa M TaJlOTEHOB 3JIEKTPOJIUTHUECKUM
CIIOCOOOMY.

Mopenu anmnaparoB [Jis IPOU3BOJCTBA CEPHOM KMCIIOTBHI.

Mopenb KUIsmero ¢ios.

Mozenb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparmentst u cnaiias! «I[Ipon3BOICTBO CEPHOM KUCIOTHD.

Buneogparmentst u crnaiiasl «I[pou3BoICTBO aMMHAKay.

Komnexkuus «Cpipb€ AJis MOJIy4€HUsI CEPHOM KUCIOTBI».
JlaGopaTopHble ONBITHI

31.Pacnio3HaBaHue rajoreHu1-uOHOB.

32.KadecTBEeHHbIE peaKlUU Ha CYIb(aT-HOHBI.

33.KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

34.XumMunueckue CBOMCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIUTA.

35.KauectBennsie peakunu Ha hocdar-muoH.

36.I1omy4yeHue u CBOMCTBA yroJIbHOW KUCIOTHI.

37.KauecTBeHHas peakius Ha KapOOHAT-HOH.

38.1Iponyckanue yriaekucioro ra3a 4epes pacTBOp CUIMKaTa HaTpHs.
IIpakTyeckue padoTnl

2.M13y4yeHne CBOMCTB COJISHOM KHCIIOTBHI.

3.M3y4yeHue cBOMCTB CEpHOM KHCIOTHI.

4.Ilony4yeHne aMMHaka U U3y4€HHUE €ro CBOMCTB.

S.I1osyyeHue yriieKuciioro ra3a u u3y4eHHUe ero CBOMCTB.
Metasuibl 1 ux coequnenusi (174.)
[Tonoxenne metaiioB B [lepuoanueckoil cucreMe xumMmuueckux 3memeHToB J1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB U KPUCTAJIJIOB. MeTajuinyeckas CBA3b M METAJUIMUECKas KpUCTayuinyeckas pemérka. dusnueckue
CBOICTBa METAJUIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTpaXKarollas CloCOOHOCTb, IMIIACTUYHOCTh. CIUIaBbl
YEPHBIE U LIBETHBIE.
MeTtannbel Kak BOCCTAaHOBUTENH. DJEKTPOXUMHUECKUH psij HampspkeHud. B3aumopeiicTBue MerayuioB ¢
HEMETAJIIaMH, OKCUIAMH, KUCIOTAMH, COJISIMU. AJIFOMUHOTEPMHSI.
CtpoeHre aTOMOB U IPOCTBIX BELIECTB LIETOYHBIX METANIOB. 3aBUCUMOCTh (U3NYECKUX U XUMHUYECKUX
CBOMCTB LIEJIOYHBIX METAJIJIOB OT 3apsAA0B sAEp MX aTOMOB. OKCHUIBI U TUAPOKCU/BI IIETOUYHBIX METAJIOB,
UX TOJIydE€HUE, CBOMCTBA, IPUMEHEHNE. BakHelme CcoM MIENOYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU U
HEXKMBOW ITPUPOJIE U B )KU3HU YEJIOBEKA.
CtpoeHre aTOMOB M MPOCTBHIX BEIIECTB IIEIOYHO3EMENbHBIX METAJIOB. 3aBHUCUMOCTbh (PU3MYECKUX U
XUMHYECKHX CBOWCTB IEJI0YHO3EMEIBHBIX METAJUIOB OT 3apsAI0B AJep UX aTOMOB. OKCHUIIBI U TUAPOKCUIBI
HIEJIOYHO3EMEIBHBIX METAJUIOB, MX IOJYYEHHE, CBOMCTBA M IPUMEHEHHEe. BakHelme conu MEIOYHO -
3eMeNbHbBIX METAIJIOB, UX 3HAYEHHE B IPUPOJIE U KU3HU yenoBeka. KapOoHaTsl ¥ ruipokapOOHATHI KaIbIIHSL.
KéctkocTh BOAbI: BpeMeHHass U mocTtosiHHass. CrocoObl yCTpaHEHHs BpeMEHHOM jk€cTkocTH. CrocoObl
YCTPAaHEHHUS TIOCTOSHHOU KECTKOCTU. IOHUTBI.
CoenvHeHus allfOMUHUS B IpUpoe. XUMHUECKHEe CBOMCTBA amtoMuHUsA. OCOOEHHOCTH OKCH/Ia M TUJIPOKCHIA
IIOMUHUS KaK aM(OTepHBIX coelMHeHUI. Baskneiiiue conn anoMuHus (XJI0pu, cynbdar).



OcobenHocTn cTpoeHHs atoMa kene3a. JKenezo B mpupone. Baxueimme pyasl xenesa. OKcuabl U
ruapokcuabl xeneza(ll) u xeneza(lll). Comm xenesa(ll) u xeneza(lll). OGHapykeHHe MOHOB KaTHOHOB
’KeJie3a B pacTBOpe. 3HAUEHUE COCIMHEHUH Keme3a.
Koppo3usa xumuueckass ¥ 3J1€KTpOXMMHUECKasd. 3aliuTa METAIJIOB OT KOppo3uu. MeTamisl B pUpoOAE: B
cBOOOAHOM BuJe W B BuAe coenuHeHuil. [lonarue o Merammypruu. YépHas M LBETHAs METaJLUTyprusl.
[Mupomerammyprus, THAPOMETAILTYPTrus, deKTpoMeTautyprus. Jlomennsiii mporecc. [lepepabotka gyryHa B
CTajlb. DJIEKTPOJIN3 PaCILJIaBOB.
JdemMoHcTpanuu

B3auMopeiicTBrue HaTpus, JIUTHUS U KaJlbIUs C BOAOK.

I'openue HaTpusi, MarHus U enes3a B KUCIOPOJE.

Bcenblnika TepMUTHOM CMecH.

BzaunmopeicTBie cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBIL.

B3auMozeiicTBrEe altOMUHHUS C KUCIOTaMHU, IIEI0YaMu U BOJIOH.

B3aumoneiicTBue xesne3a 1 MEIU C XJIOPOM.

B3auMopeiicTBrue Meu C KOHIIEHTPUPOBAHHOW CEPHOM KMCIIOTOM M a30THOM KHCIIOTOM (pa30aBieHHON 1
KOHLEHTPUPOBAHHOM).

Okpacka IIaMeHu COEIUHEHUSIMU 1IEJTOYHbIX METAIIJIOB.

Oxpacka I1aMeH! COEIMHEHUSAMU 11ET0YHO3EMEIbHBIX METAJJIOB .

["amieHue u3BecTH BOJOM.

[Tonyuyenue KECTKON BOABI B3aUMOACHCTBUEM YITIEKHCIOTO C U3BECTKOBOM BOJIOM.

YcTpaneHne BpeMEeHHOM KECTKOCTH KUISTYEHUEM U 100aBKOM COBbI.

VYcerpanenue noCTOSHHON KECTKOCTU JOOABKOM COJIBI.

MOHUTBI ¥ IPUHITUIT UX IeWCTBHS (BUACO(PparMeHT).

Kotekuust npupoJHbIX COEIMHEHNN ATTFOMUAHMS.

BuneodparmenTs u cnaipl «OKCHA aTIOMUHUS U €70 MOAU(PUKAITUN.

[omyyenne ampOTEpPHOTO THIPOKCUIA ATFOMUHUS M UCCIIEIOBAaHUE €r0 CBOWCTB.

Komnekuusa «XuMuyeckrue HCTOYHUKHA TOKA».

Pe3ynbTarhl 1IMTENBHOTO 3KCIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTAJIBHBIX U3JIEIUM B 3aBUCUMOCTH OT
YCIIOBHI MPOLECCOB.

Boccranosnenue menu u3 okcuaa meau(ll) Bomopoaom.

Buneodparmentsl u cnaiasl «IIpor3BoACTBO UyryHa U CTAIN.

Buneodpparments! u cnaiasl «M3aenus u3 4yryHa v cTaam.

BuneodparmenTst u cnaiiasl «IIpon3BoACTBO alIOMUHHUSI.
JlaGopaTopHble ONBITHI

39.B3aumoeiicTBue xenesa ¢ pactBopoMm cynbgara meau(ll).

40.TTonyueHune U3BECTKOBOW BOJIBI U OTIBITHI C HEH.

41 ITonyuenue runpokcunos xene3a(ll) u (II0).

42 KauecTBEeHHbIE PEAKIIMH Ha KATHOHBI JKeJle3a.
IIpakTH4eckune padoThI

6.[lonyuenue xecTKoN BO/BI M CIIOCOOBI €€ yCTPaHEHHUS.

7.Pelienne 3KCepUMEHTANIBHBIX 33]1a4 0 TeMe «MeTab.
XuMHA ¥ OKpY:Kaomas cpeaa (24.)
Crpoenue 3eminu: apo, MaHTHsL, 3eMHasl KOpa, UX XUMUYecKu# coctaB. JIutocdepa n e€ XMMUYeCKHii cocTaB.
Mumnepanel. Pynel. Ocagounsle noponbl. [lone3nble uckomaemble. XHUMHUYECKHUH COCTaB TUIPOC(hEpHI.
XUMHUECKUH cOCTaB aTMOC(EPHI.
HcTOYHNKN XWUMHUYECKOTO 3arps3HEHUs OKpYXKawIiel cpenbl. [71o0ambHbIE SKOJOTHYECKHE MPOOIEeMbI
4eJ0BEYEeCTBA: MAPHUKOBBIA 3((eKT, KHUCIOTHBIE MJOXKIM, O30HOBBIE JABIPbl. MeXIyHapoaHOe
COTPYJIHUYECTBO B 00JIACTU OXPaHbl OKPYKAIOIIEH Cpelbl OT XUMUYECKOTO 3arpsA3HEHUS. «3eIE€Has XUMUS.
JdemoncTpauuu

BuneodpparmenTts! u cnaiifpl «CtpoeHue 3eMiu U €€ XUMHUYECKUH COCTaBy.

Komiekuyst MUHEpasioB M TOPHBIX TIOPO/I.

Konnekuus «Pyasl MeTannony.

Buneopparmentst u cnaiiabl «l 106ambHbIe SKOJIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.
JlaGopaTopHbIe ONBITHI

43.M3y4yeHue rpaHuTa.



O0001IEHHE

CTpOGHI/Ie aToMa B COOTBCTCTBHH C ITIOJIOXKCHHEM XHMHUYCCKOI'oO 3JICMCHTa B HepHOﬂquCKOﬁ CUCTEME.
XUMHYCCKasl CBA3b U KPUCTAJIMYCCKUC peLHéTKI/I.
O6pa3OBaHHBIX SJIEMEHTAMM IIPOCTHIX BCIICCTB (MeTaJ'IJ'IOB, HEMCTAJJIOB, 6J'Ial"0pOI[HBIX FaSOB) OT IIOJIOKCHHUA
9JICMCHTOB B HepnonnquKoﬁ cucreme. Twumnoiorus HCOPTraHNYCCKUX BCHICCTB, ACJICHHUC UX Ha KJIACChbl U

CrpoeHue BeliecTBa:

3HAHMI 1o

rpynnsl. [IpencraBurenu.

[Ipu3Haky U yci0BHUS IPOTEKAaHUS XUMUYECKUX peakuuii. TUIIOI0rus XUMHYECKUX PEeaKUi 110 pa3IMYHbIM

XUMUH
OCHOBHOMY rocy1apcTBEeHHOMY 3K3aMeHy (74.)

3a OCHOBHOM IIKOJIbI.

Kypc¢

OCHOBaHMSIM. Peaknimyu HOHHOTO ooMeHa. OKHCIMTEILHO-BOCCTAHOBUTEIBHBIE pPEaKknuu.

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XUMHUECKUE CBOWCTBA COIC00Pa3yIOMIUX OKCHIIOB,

TUAPOKCUIOB (OCHOBaHUH, KUCIOT U aM(OTEPHBIX THUIPOKCUIOB), COJICH.

YyeOHo-TeMaTHYECCKHI IJIAH

IToaroroska

3aBUCUMOCTb CBOWCTB

KouunyecTBo
Ne i/m |Ha3Banue pa3zaesia, TeMbl
4acos
1 [ToBTOpEeHHE 1 0000IIEHNE CBEICHUH 10 Kypey 8 Kimacca (6 1) 6
2 Xumuueckue peakiuu B pactBopax (10 u) 10
3 Hemeramnbsl u ux coequuenus (25 4) 25
(10 -\
4 Metaibl u ux coequHenus (17 9) 17
5 XuMus U okpyxaromas cpena (2 u) 2
6 O06o00uieHre 3HaHUK 110 XMMHUHU 32 KypC OCHOBHOMW mIKouibl. [loaroroBka k 7
OCHOBHOMY rocyAapcTBEHHOMY 3Kk3ameny (OI'D) (7 u)
7 Peseps 1
Hroro 68

TemaTHuyeckoe MJIAHNPOBAHUE

Ne Tema ypoka K-Bo | OcHOBHOE coiep:kaHNe YPOKA A.3.
n/n yaco
B
IloBTOpEeHue U 00001IeHHE CBeIeHUIT 10 Kypcy 8 kiacca. Xumnuyeckue peakuuu (6 1)
1-2 Knaccudukanus 2 bunapuslie COEIMHEHNS. Oxkcuperl | §1
HEOPTraHUYECKHUX colleoOpazymomme ©  HecojeoOpasyromue. | Yrp.6-
BEIIECTB U UX Iunpokcuapl:  ocHoBaHus, amdQoTrepHsie, | 9
HOMEHKJIaTypa kucynoTel. CpeHne, KUCIble, OCHOBHBIE COJIH.
JeMoHCcTpanum. O3zHakoMJIeHHE C
KOJUTCKIHSIMHA METaJJIOB "
HeMeTaoB.O3HaKOMIICHHE C
KOJUIEKIIUSIMHM OKCHJIOB, KHCJIOT U COJIeH
3 Knaccudukanus 1 OO6o0mieHne  cBeACHM O  XUMHYECKuX | §2
XUMHUYECKIX peaknusax. Krnaccudukamuss — XUMHYECKHX | yrp.6-9
peaxiui o peakuuii MO  pa3NMYHBIM  OCHOBAHHSIM:
Pa3TUYHBIM COCTaBy W  4YHCIy  pPEarupylonmx |
OCHOBaHUSIM (c 00pa3yromuxcs BEIIECTB, TEIMJIOBOMY
HCITOJIb30BaHNEM s dexry,
o0opyoBaHus HaIpaBIIEHUIO, HU3MEHEHUIO CTEeTICHEeH
«Touka Pocray) OKHCJIEHUS AJIEMEHTOB, 00pa3yomux
pearupymoiue BEILIECTBA, baze,
WCTIOIB30BAHUIO KaTaanu3aTopa.
JlaGopaTopHbIe ONBITHI.
1. B3anmoneiictere aMMHaKa 51
XJIOPOBOJIOPO/IA.




2. Peakuust HEUTpaIu3aiuu.

3. HaGnronenue teroBoro ¢ ¢gexra peakuuu
HelTpanu3auuu. 4. BzaumopaencTeue cepHoi
KkucI0ThI ¢ okcuaom meau(ll).

5. PaznoxeHue mepokcuaa BOIOpOIA C
MTOMOIIBIO KaTajaa3sl KapToders.

ITousrue o CKOpOCTH

XAMHUYECKOU

peakuuu. Karanus.
(c MCcmoNb30BaHUEM

00opyI0oBaHUs
«Touka Poctay)

[loHATHE O CKOPOCTH XMMHYECKOM peakluu.
DakTopsl, BIIMSIOIINE Ha CKOpOCTb
XUMHUYECKUX peaKIMd: npupoa
pearupyomux BELIECTB, UX KOHLEHTpalus,
TeMIeparypa, IUIOIIAJb CONPUKOCHOBEHHUS,
HaJlnuue karanusaropa. Karamus.
JdemoHncTpaumu. 3aBUCUMOCTb  CKOPOCTH
XUMHMUYECKOM  peakuud  OT  IPHUPOJBI
pearupyromux  BELEeCTB.  3aBUCUMOCTh
CKOPOCTM  XHMUYECKOM  peakuud  OT
KOHIIEHTPALUUd  pEearupyrolux  BeIIECTB.
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOHN peakun
oT IUIOIIAH COIIPUKOCHOBEHUS
pearupyromux BemeCTB («KKHUIISIIUN CII0i»).
3aBUCUMOCTb CKOPOCTH XUMHUECKOM peakLuu
OT TEMIEPaTyphl pearupyorx BeIIeCTB.
JlabopaTopHble ONBITHI.

6. 3aBUCHUMOCTb CKOPOCTHM XHUMHUYECKOU
peaKIMK OT MPUPO/bI PEArupyIOIIUX BEIIECTB
Ha T[pUMEpe B3aUMOJIEHCTBHUS pPacTBOPOB
THOCYIb(haTa HATpUs U XJopuzpa Oapus,
TUOCYJb(aTa HaTPUsI U COJITHON KUCIIOTHI.

7. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH
peakuud OT MPUPOABI METAIOB IpPU HUX
B3aUMOJICHCTBHUHU C COJITHOM KMCIIOTOM.

8. 3aBHCHMOCTb CKOPOCTH XHUMHUYECKOU
peakuuu  OT  IPUPOIABI  KHUCIOT  IIpH
B3aUMOJICHICTBUH UX C JKEIE30M.

9. 3aBHCHMOCTb CKOPOCTHM XHMHYECKOU
peaxkuuu oT TeMIEepPaTyphl.

10. 3aBuUCHMMOCTH CKOPOCTHM XHMHUYECKOU
peakuuu OT KOHIIEHTPALUH.

11. 3aBuCHMMOCTH CKOPOCTHM XHUMHUYECKOU
peakuuyu OT IUIOIIAJU CONPUKOCHOBEHHS
pearupyoumx BEIeCcTB.

12. 3aBHUCHMOCTb CKOPOCTHM XHMHYECKOM
peakLuu OT KaTajau3aTopa.

6

Pemenue 3agau

Ypok-ylpa)kHEeHHE 110 BBIITOJIHEHUIO 334a4 U
YIPAKHEHUI

XuMH4YecKue peakuuu B pacrsopax (1

0 u)

7

DIIEKTPOIUTHYECKAS

JTUCCOIIMAIINS
HCIIOJIb30BaHNEM
o0opyoBaHus
«Touka Poctay)

(c

1

[TonsiTne 00 AIIEKTPOJIUTHYECKON
JUCCOIAIUU. DJIEKTPOJIUTHI U
HEDJIEKTPOJIUTBHI. Mexannsm

JTUCCOIMAIMN  DJIEKTPOJIUTOB C Pa3IUYHBIM
XapaKTEPOM CBSI3U. CreneHpb
AIEKTPOJUTUYECKON Auccounanuu. CuinbHbIe
1 cia0ble DIEKTPOITUTHI.

JdemoncTpaumuu. VcnbiTaHue BEIECTB U UX

PacTBOPOB Ha 3JIEKTPOIPOBOIHOCTD

§4
ymp.5-
10




JlabopaTropHble ONBITHI.
13. Jluccommanus cinaObIX 3JEKTPOJUTOB Ha
puMepe YKCYCHOM KHCIIOTHL.

8 OcHoBHbIE OcHoBHbIE IOJIOYKEHUS Teopun | §5
MOJIOKEHUSI TEOPUH AIEKTPOJIUTUYECKON JUCCOLAlMu. | ymp.5S-
AJEKTPOJIUTUYECKON Knaccudukanms wmoHoB M ux cBoiictBa. | 11
nuccormaruu (TO/) Kucnortsl, OCHOBaHHSI M  COJIM  Kak

anekTponuThl.  Wx  knaccudukamus U
JUCCOIALMS.

JdemoHcTpanum. 3aBUCUMOCTh
3JEKTPONPOBOAHOCTH YKCYCHOM KHCIOTBHI OT
KOHIIGHTpauuu. JIBM)KeHHE  OKpalleHHBIX
HMOHOB B JIEKTPUYECKOM I10JI€.

9—10 | Xumuueckue OO0mue XUMUYCCKHE CBOMCTBA  KHCIOT: | §6
CBOMCTBAa KHUCJIOT B U3MEHEHUE OKpacku WHAUKATOPOB, | ynp.4-8
CBETE TEOpPUH B3aUMOJICICTBUE C METaJJIaMU, OKCHUJIAMU U
3JIEKTPOJINTUYECKON TUAPOKCUIAMH ~ METAJUIOB U COJIAMM.
JIUCCOIUAIINN (c MomnekynsapHble ¥ WOHHBIE (MOJHBIE U
HCII0JIb30BaHUEM COKpalIEHHbIE) ypaBHEHUS peakuuii.
000py1I0BaHUS XUMHYECKUH CMBICI
«Touka Poctay) COKpAILEHHBIX YpaBHEHUH. Ycenosus

MPOTEKAHUS PEAKIIMI MEXKY dJICKTPOIUTAMHU
710 KOHIIa. P51 akTHBHOCTH METaJLIOB.
JlaGopaTopHbIe ONBITHI.

14. W3meHeHue OKpacKM HWHIUKATOPOB B
KHUCJIOTHOM cpene.  15.Peakuus
HEUTpanu3auu pacTtBopa MENTOYHU
Pa3IUYHBIMHU KACJIOTAMH.

16. Ilonyuenue runpoxcuna memu(ll) u ero
B3aUMOJICHCTBUE C PA3TUYHBIMU KHCIOTAMHU.
17. B3auMoneicTBUE CHIIBHBIX KHCIOT C
okcuaoM menu(IT).

18-20. BzaumoieiicTBHE KHCIOT C METAJIAMHU.
21. KayecTBeHHas peakiusi Ha KapOOHATBHI.
22. IlonydeHue CTyqHsI KpEMHUEBOM KUCIIOTHI.

11 XuMuyeckue OO6mme XUMHYECKHE cBoiicTBa | §7
CBOICTBa OCHOBaHUU LIETI0YEH: ynp.4-7
B CBETE TEOpUHU B3aUMOJICIICTBUE C KHUCIOTaMH, OKCHJIAMHU
AIEKTPOIUTUUECKON HeMeTaJuIoB, cossiMu. O0mue
JUCCOIMAlIU XUMHUYECKHE CBOMCTBA

HEPAaCTBOPUMBIX OCHOBaHUM:
B3aMMOJICIICTBUE C KHUCIOTAMH, Pa30KEHHE
MPU HArPEBaHUHU.

JlaGopaTopHbIe ONBITHI.

24. N3MmeHeHHWE OKpacKH WHAWKATOPOB B
LIEJIOYHOU cpelie.

25. B3auMoencTBue MEI0Yei C YIriIeKUCITbIM
ra3zoMm.

26. KauecTBeHHass peaknuss Ha KaTHOH
aMMOHUSI.

27. llonyuyenue

ruapokcuaa meau(ll) u ero pasnoxxenue

12 XUMHAYECKHE OO6mme XUMUYECKHE CBOWCTBA CpemaHux | §8
CBOICTBAa COJIEM B coleil: B3aMMOJCMCTBHE C  KHUCIOTamH, | ynp.4-7




cBeTe TEOpuun iesouamu, COJISIMU u MeTaJlJIaMHu.
AIEKTPOJIUTUYECKON B3aumoznencrteue  KHCIBIX — COJIEH €O
JTUCCOLIMAIINY. 1IeJI0YaMHU.

JlaGopaTopHbIe ONBITHI.

28. BzaumoneiictBue KapOOHATOB C

KHUCJIOTaMHU.

29. Tlonyuenue ruapokcuga xenesa(lll).

30. BzaumopeiicTBue XKele3a C PacTBOPOM

cynbdara meau(ll).

13 [Tonsitue ol Iunponu3, kak oOMeHHOE B3amMmojeicTBue | §9
TUJIPOJIU3E COJICH. coyied ¢ BojgoOW. ['mmponus coiu cuibHOTO | yrip.4-6

OCHOBaHUSI W cnaboil kucnotel. [maponus
comu cnaboro OCHOBaHUS U  CHIIBHOM
kucnotsl. lkana pH.

Hemoncrpanmu. OmnpenelieHUe XapakrTepa
Cpebl B paCTBOPAaX COJICH.

14 IpakTnyeckas 1 CBolicTBa KHCIIOT, OCHOBaHUW, OkcuaoB u | Ctp. 52
padora 1. CoJiell B CBETE TEOpUHU AIIEKTPOIUTUUYECKON
Pemmenune JUCCOLIUAIIUT u OKHUCIIUTEIBHO-
AKCTIEPUMEHTAIIbHBIX BOCCTAHOBUTEJIBHBIX PEAKIIUA.
3aJa4 10 TeMe
«ONEKTPOIUTUYECKA
a pucconmanus» (c
HCIIOJIb30BaHUEM
o0opynoBaHus
«Touka Poctay)

15 O060061IEHIE ull TTonar.x
cUCTEeMaTH3aIus K.p.
3HAaHUW [0  TeMe
«XUMHYECKHE
peaxkuu B
pacTBopax
AIEKTPOIUTOBY»

16 Kontpoabnas 1
padora 1 mo Teme
«XUMHYECKHE
peakuuu B
pacTBopax
AIEKTPOIUTOBY

HemeTtanabl u ux coequHeHus (25 1)

17 Obmas 1 Crpoenne aromMoB HemerauioB u  ux | §10
XapaKTEepPUCTUKA noyioxkenne B Ilepuopmueckoit cucreme. Psya | ymp.4-8
HEMETAaJUIOB 3lEeKTpooTpuaTenbHOCTU. Kpuctannnueckue

PEIIETKA HEMETAJUIOB — MPOCTHIX BEIICCTB.
Annorponuss u €€ npuuuHbl. Duznueckue
cBoiicTBa HeMeTaioB. OOIIHEe XUMHYECKHE
CBOMCTBA HEMETAJUIOB: OKHUCIUTEIbHBIE U
BOCCTAaHOBUTEJIbHBIE.

demoncTpauuun. Komiekiuss HEMETalIOoB.
Monpenu KPUCTAUTMYECKUX peéToK
HEMETAJUIOB: AaTOMHBIE M MOJIEKYJSIpHBIE.
O30HaTOp ¥ NPUHIUIEI €ro paboThl. ['opeHue
HEMETAJUIOB - TIPOCTBIX BEUIECTB: CEpHI,
dhocdopa, TpeBECHOTO YTIIsl.




18

O6mas
XapaKTePUCTHKA
3JIEMEHTOB VIIA
TPYIIIBI —
rajoreHOB (c
UCIIOJIb30BaHUEM
00opyIoBaHUs
«Touka Poctay)

l"anorensl, CTpOo€HHE UX aTOMOB M MOJIEKYIL.
du3nyeckue U XUMHYECKHE  CBOICTBa
rajoreHoB. 3aKOHOMEPHOCTH  M3MEHEHUS
CBOMCTB TaJIOTEHOB B 3aBUCHMOCTH OT HX
nojoxxenus B Ilepuoguueckoit cucreme.
Haxoxzenue rajoreHoB B MPUPOJE U HX

nojgydyeHue. 3HAuYCHWE M NPUMEHEHHE
raioreHoB.  Jlemoncrpamuu.  OOpasisl
raJoreHoB — HPOCTHIX BEILIECTB.

BsanMopelicTBue TajoreHOB C MeETaIaMHU.
BriTecHenne xjopa OpoMOM WIIM HOJA W3
pacTBOPOB MX COJIEH.

§11
y1p.6-8

19 Coenunenusa l"anoreHoBo10pO/BI U COOTBETCTBYIOMIUE UM | §12
raJIoreHOB KHMCJIOTBI: TUIABUKOBAs, CoJIsiHa, ymp.4-9

OpoMOBOAOPOIHAS,

HOAOBOJOpOAHasA.  [‘amoreHupasl.
KauectBenHsbie

peakuuu Ha rajloreHU1-HOHBI.
[Ipumenenue

COEIMHEHM TrajoreHoB U UX Ouosoruyeckas

pOJIb.

JdemoncTpanus. Kounekuuss OpupoIHBIX

COEIMHEHHI XJI0pa.

JlaGopaTopHbIe ONBITHI.

31. Pacno3naBaHue rajoreHu-MOHOB.

20 IIpakTHyeckasn ConsiHast KucinoTa - CWIbHBIA 3sekTponutT. | Ctp.72
pabdora 2. Tunuuxeie peakiuu KUCIOT: B3aUMO/ICHCTBHE
«3yueHue CBOICTB C MeTaJllaMH, OCHOBHBIMH U aM(OTEPHBIMH
COJISTHOM KUCIIOTBI» OKCHJIaMH,  OCHOBAHHMSIMH  aM(pOTEPHBIMU

TUJIPOKCU/IAMH, COJISIMU.
KauecTBeHHas peakiys Ha XJIOPUA-HOH.

21 O06ms O6mas xapakrepuctuka simeMeHToB VIA - | §13
XapaKTepUCTHKA rpynmsl. Cepa B npupojie U €€ moiydeHue. | ynp.5-7
anementoB VI A - AmnoTponiHble MOIU(UKALMU CEPbl U HUX
xanbkoreHos. Cepa cBOMCTBA. XMMUYECKHUE CBOMCTBA CEPBI U €€

MIPUMEHEHHUE.
Jemoncrpauuu. B3anMopneincrsue cepsl C
MeTaimamu. ['opeHue cepsl B KUCI0pOie

22 CepoBoaopon u CepoBogopo: CTpOCHHE MoIekynbl, | §14

cynabhuIbl ¢usnvyeckne W XUMHUYECKHE, IOJyudeHue u | ynp.4-8
3HAUEHUE. CepoBonopoHas KHCJIOTA.
Cynbdunbl 1 ux 3HaueHue. JIroMuHO(pOpBI.
Jdemoncrpanus.
Konnexuust cynbhuaHbIx py.
KayecTBeHHast peakiyst Ha CyJb(UI-HOH.

23 Kucnopoausie Oxcun  cepwi(lV), cepumcras  kucmora, | §15
COEIMHEHUs cephl (C cynburel. KauecTBeHHass peakuuss Ha | ynp.6-9
HCTIOJIb30BAaHUEM CyJTb(PUT-HOH.
000pyI0BaHUS Oxcup cepsl (V1), ceprast kucnora, CynbQarsl.

«Touka Poctay)

Kpucramnorngparsl. KadectBenHass peakuus
Ha cynb(haT-uoH.

JdemoHcTpanmu.

OOeciBeunBaHUE OKpALICHHBIX TKaHEW U
[IBETOB CEPHUCTBIM I'a30M.




BzaumoneiictBue KOHIIEHTPUPOBAHHOU
CepHOW KHCIOTHI ¢ Meabto. OOyriuBaHue
OpPraHMYECKUX BEIECTB KOHIICHTPUPOBAHHOM
CEpPHOM KUCIOTOM.

JlabopaTropHble ONBITHI.

32. KauecTBeHHbIE peakiuu Ha cyibdart-
VOHBI.

24 IpakTuyeckas CepHasg kuciora - CUIbHBIM 35ekTpoaut. | Ctp.86
padora 3. CaoiicTBa pa30aBIEHHON CEpHOIl KUCIOTHI,
«3yyeHue CBOWCTB KaK TUIIMYHOM KHUCJIOTBHI: B3aUMOJCHUCTBUE C
CEpHOM KUCIOTHD) MeTaJlJlaMd, OCHOBHBIMH M aM(OTEpHBIMU

OKCUJAMM, OCHOBaHUSMU U
aMpOTEepHbIMU  TUAPOKCUIAMH,  COJISIMH.
KayecTBeHHast peakiust Ha Cysib(}aT-HoH.

25 OO6mas O6mass  xapaktepuctuka diemMeHTOB VA | §16
XapaKTepUCTHKA rpynnsl. A30T, CTPOEHUE aTOMa U MOJIEKYJbl. | ynp.3,4
XUMHYECKHUX Ouznyeckue U XUMHYECKHE CBOMCTBA U
AJIEMEHTOB VA IIpUMEHEHHUE a30Ta. A30T B NPUPOJE U €ro
rpynnsl. A30T Ouosoruueckast pob.

JdemoncTpanus.

Juarpamma «CocraB BO3TyXa.
Buneodparmentet u  cnmaiigel  «lItuubn
Oazapbi»

26 AMMHaK. Comm AMMHaK, CTpOeHUE MOJEKYNbI U pusnueckue | §17
AMMOHHUS (c CBOMCTBa. AMMHUA4Hasi BOJa, HAIIATBIPHBIA | ymp.6-9
HCII0JIb30BaHUEM CIUPT, rupaT ammuaka./[oHopHo-
o0opynoBaHus aKLENTOPHBIA MEXaHU3M
«Touka Pocray) oOpa3oBaHUs KaTHOHA aMMOHUSL.

BoccranoButenbHble  CBOWCTBA  aMMHaKa.
Comu aMMOHMSIT W HMX  HPUMEHEHHE.
KauecTBenHas peakiys Ha KaTHOH aMMOHHSL.
Jemoncrpanun. [lonyuenue, coOupanue u
pacmo3HaBaHHe  aMMuaka.  PasnmokeHue
OuxpomaTa aMMOHHUSI.

JlaGopaTopHbIe ONBITHI.

33. KauecTBeHHass peakuuss Ha KaTHOH
aMMOHHUS

27 IIpakTuyeckas [Tonyuyenue, cobOupanue u pacno3naBanue | Ctp.94
pabora 4. aMMHaKa. Wzydenue pacTBOPUMOCTH
«[lonyuyenue aMMHaKa B BOJIE U XapaKTepPUCTUKA OCHOBHBIX
aMMHuaKa ¥ u3y4yeHue CBOMCTB ruapaTta amMmMmuaka. KadecTBeHHas
€ro CBOMCTBY» peakIys Ha KaTHOH aMMOHUS

28-29 Kucnopoacoaepxarg Oxcumpl  a3ota: HecojeoOpasyromme u | §18
ue COETUHEHUS KHCJIOTHBIE. A30THCTasi KUCJIOTA M HUTPUTHL. | ymp.5-8
asora. A30THas KHCIIOTa, €€ MOJyYEeHUE U CBOMCTBA.

Hurpartsr.

JdemoncTpanuu. Bsaumozeiicteue
KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTBI C
MEJIBIO. T'openue 4EPHOro rnopoxa.

Paznoxenne HuTpaTa Kaliusi W TOpPEHHE
JPEBECHOI'0 YrOJIbKA B HEM.

JlabopaTopHble ONBITHI.

34, XMHUYECKHE CBOMCTBA a30THOM KHCIOTHI,
Kak 3JIEKTPOJIUTA




30

dochop wum  ero
COCAUHCHUA

docdop, cTpoeHHe aTOMa H ALUIOTPOIHS.
@ochuner. Pocun. Oxcun dochopa(V) u
oprodochopHas KHCIIOTA. docdatsl.
docdopusie ynodbpenus. MTHCEKTULIUIBI.
demoncTpanuu.  OOpasnbsl  TPHUPOIHBIX
coequneHuit gochopa. I'openne dpocdopa Ha
BO3ayxe u B kucinopoxe. [lomydenue Gernoro
docdopa 1 HUCTIBITAHUE €rO CBOWCTB
JlaGoparopublie omnbIThbl. 35.KayecTBeHHBIE
peakiuu Ha pocdar-uoH

§19
y1p.4-6

31

Oomas
XapaKTePUCTHKA
snmementoB IV A-
TPYHIIBL. YTIEPOL.

OO6mas xapakrtepucTtuka 3jeMeHToB |1V A-
TPYNONbl:  OCOOCHHOCTH CTPOCHHUSI aTOMOB,
MPOCTBIX  BEUIECTB M  COCAUHEHHNA B
3aBUCUMOCTH OT TIOJIOKEHHUSI AJIEMEHTOB B
[Tepuonuueckoi CUCTEME. VYraepon.
AJTOTpOTTHBIC MOAM(HUKAIINY: aTMa3, TpaduT.
AMOpOHBIN yTIEepoa M €ro copra: caxa,
aKTUBUPOBAHHBIH yroJib. AncopOrus.
XuMuyecKue CBOMCTBA yriiepoza.
Kokcoxumuueckoe MPOU3BOJICTBO U €O
npoaykius. Kapouasr.

Jemoncrpamuu. Komnekmus — «O0pasist
MIPUPOAHBIX COeAMHEeHMH yraepoaay. [loptpet
H. . 3eIMHCKOTO. [Tornomenue
AKTUBUPOBAHHBIM  YITIEM  PACTBOPEHHBIX
BEIIECTB WJIM ra30B. Y CTPOMCTBO MTPOTUBOra3a

§20
y1p.6-8

32

Kucnopoaconeprkar
nue COEINHEHNS
yriaepojaa

Oxcun yrnepona(ll): crpoenue MomeKybl,
mojlyueHue U  ero  cBomMctBa.  Oxcupg
yraeponaa(lV): CTPOCHHE MOJICKYIIbI,
IIOJIy4eHUE M €ro CBOWCTBA. YTOJIbHAS
kucinora. Conu  yroibHOM  KHCIJIOTBL:
KapOoHaThl U ruApokapOoHaThl. TexHuueckast
U TMHIIEeBast coJa.
JlaGopaTopHble ONBITHI.
36.1lonyuenne u  cBoiiCcTBa
KHCIIOTBHI.

37.KayecTBeHHas peakiius Ha KapOOHAT-UOH

YTOJIBHOU

§21
ymp.4-8

33

IMpakTnyeckas
padora 5.
«ITonyuenne
YIJIEKHCIIOTO Ta3a U
M3y4YEHHE €ero
CBOWCTB»

[Tonyuyenue, coOupanue W pacro3HaABaHUE
YTJIEKUCIIOTO Ta3a. M3yuenne pacTBOpUMOCTH
YIJIEKHACIIOTO ra3a B BOJE U XapaKTEPHUCTUKA
KUCJIOTHBIX CBOWMCTB YIOJBHOW KHUCIIOTHI.
KauectBennasi peakuusi Ha KapOOHaT- W
TUAPOKApOOHAT-UOHBI KauecrBennbie
peaKunK Ha HEMPEAEIbHBIE COCTMHEHHUS.
demoncrpauuu. Monenn MoJieKysl MeTaHa,
JTaHa, STUJICHA u aneTuiIcHa.
BiaumopeiicTBue aTHiIeH ¢ OpOMHOMN BOJION U
pacTBOPOM MEepMaHTaHaTa KaJusl.

crp.115

34

YreBo1opoasl

Heoprannueckue u oprannueckue BEIiecTna.
YraeBogoposbl.  XHMHYECKOE  CTPOEHHUE
OpraHWYEeCKUX  BEIECTB, Kak MOPSAJIOK
COCIMHEHHWS aTOMOB B  MOJIEKyJie IO
BaJICHTHOCTH.

MeTaH, OTaH, KakK Hpe)IeJ'H)HI)Ie
VIIEBOJAOPOAbl. OJTUJIEH M alEeTUJIEH, Kak




HeTIpeIeTbHBIC (HEHACBIIIICHHBIC)
yriaeBojopoasl. ['opeHue  yrieBogopojaoB.
KauecTBeHHble peakuuu Ha HENpeesbHbIE
COCIMHECHHUSI.

JdemoncTpanmu. Mojenu MoOJIeKyJl MeTaHa,
JTaHa, ATUJICHA u aleTuscHa.
B3anmopeiicTBre 3TuiieH ¢ OpOMHOM BOJIOW H
pacTBOPOM IepMaHraHaTa Kajusl.

35

Kucnopoaconepxa-
IMe OpPraHUYECKUe
COEIUHEHUS

DTUIIOBBIN CIIUPT, €ero MOJy4YEHHUE,
MPUMEHEHHE U (PU3UOJIIOTUYECKOE JICHCTBUE.
TpexaTomMHbIH CIIUPT TJIMLEPHUH.
KauecTBennasi peakius Ha MHOTOATOMHBIC
CHOUPTHI. YKCYyCHasi - MpeACTaBUTENb Kiacca
KapOOHOBBIX KUCJIOT.

JdemoHcTpanmu. Oo61une XUMHUYECKUE
CBOMCTBAa KHUCIOT Ha TMpPUMEpPE YKCYCHOU
kucnotel.  KauecTBeHHass — peakuus  Ha
MHOT'OATOMHBIE CIIUPTHI.

§23
ymp.3-8

36

Kpemuuii wu  ero
COCTMHEHUS

Kpemuuii, ctpoenue ero atroma U CBOMCTBA.
Kpemuuit B mpupone. Cumunuabl ¥ CHJIaH.
Oxcun kpemuusa(1V). Kpemuuepas kuciora u
e€ couu.

Hdemoncrpanuu. Kommekmus — «OO6pasiibl
MIPUPOTHBIX COCTMHEHU I KPEMHHUSI.
Komnekuust crexia, KepamMuKd, LEMEHTa M
W3JEIUN U3 HUX.

JlabGopaTopHble ONBITHI.

38. IlpomyckaHue YIJIEKUCIOr0 rasza uepes
pacTBOp CHJIMKATa HATPUs

§24
ynp.3-7

37

CuwimmkarHas
IIPOMBIIIJICHHOCTh

[IpousBocTBo cTekna u nemenTa. [lpogykuus
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH: ONTUYECKOE
BOJIOKHO, Kepamuka, (apdop, dasHc.
OnrHyeckoe BOJIOKHO.

Jemoncrpauuu. Kouteknus npoayKuuu
CHJIMKAaTHOM MpPOMBIIIIEHHOCTH. Buneodpar-
MEHTHI U ciaijbl «IIpou3BOACTBO CTEKIa M
LIEMEHTa

§25
ynp.3.,4

38

ITomyuenue
HEMETAJIJIOB

Hewmerannsl B mpupoe.
@pakMOHHAs MEPErOHKa KUIKOr0 BO31yXa,
KaK CI0CO0 MOJy4eHMs KHCIOPOAa, a30Ta,
aprona. [lomyuenue ¢ocdopa, KpemHus,
XJIOpa, 10/1a. DIIEKTPOJIN3 PACTBOPOB.
Hdemoncrpanun. Komnekius «lIpuponnsie
COEIMHEHMS] HeMeTallIoB» BuneopparmeHTs!
U cnaiael «PpakMOHHAs NEpPEroHKa
KHUJKOTO BO3ayXa». BuneopparmeHTsl U
crnaiapl «Ilomyyenue Bogopoaa, KUCIOpogau
raJIOT€HOB JIEKTPOIUTHUECKUM CIIOCOOOM»

§26
ymp.4-9

39

ITonyyenune

BaYKHEHIITIX
XUMHUYECKHX
COEeTUHEHUN

[TonydyeHue cepHOM KUCIIOTHI: CHIPBE, XUMU3M,

TEXHOJIOTHYECKAsI CXeMa, METOJ KHIISIIETO

CJIOS1, IPUHIIMIIBI TEIUI000MEHa, TPOTUBOTOKA

U mupKysaun. Oneym.

[IpousBoacTeo aMMMaKa:ChIPHE,
XHUMH3M,

TEXHOJOrn4eckas cxema.

§27
ymp.5,6




JdemoHcTpanmu.

Mopenu  anmapatoB Ui IPOU3BOJCTBA
CEpHOM KHUCIOThl. MoOJe/lb KHUIMSIIErO CIIOA.
MOIIGJII: KOJIOHHBI CHUHTCE3a aMMHaKa.

Buneodparments u cnaiasr «IIpousBoacTro
CepHON KHUCIOTH». BumeopparmMeHTsl U
clTai bl «ITpou3BosicTBO aMMHaKay.
Komnekuust «Cplpb€ a1 NOJydeHUs: CEpHOM
KHUCJIOTBIY.

40 O6o6mienue mo teme | 1 Ypok-yrpaxxHeHHe ¢ HCIOJh30BAHUEM | TOJT.K.
«Hemeramnmel n  ux CaMOCTOSITENIbHOM paboThl MO BBIMOJIHEHUIO | K.D.
COEIUHEHUS IIPOBEPOYHBIX TECTOB, 3a/IaHUI u

yIpaxHEHUI

41 KonTpoibHasn 1
padora Ne2 1o Teme
«Hemeraiutel u  ux
COEIMHEHUS»

MeTaniabl 1 ux coequHeHus (17 4).

42 [Tonoxenune 1 [Tonoxxenne wmeramwioB B Ilepuoamueckoit | §28
METAJIJIOB B cucremMe XxuMuueckux odnemeHtoB J[. HW. | ynp.6-8
[lepuonnueckoit MeHneneeBa, CTpOEHHME HUX AaTOMOB H
CUCTEME, CTPOEHHUE KpucTajyioB.  Meraumueckas  CBSI3b U
aTOMOB u MeTaJuIn4ecKas KpUCTAJUITMYECKas
KPUCTAJIOB pelérka.

du3nyuecKue CBOMCTBA METAJJIOB: JIEKTPO- U

TEIUIONPOBOAHOCTh, OTpaXKarOLIast
CIIOCOOHOCTD,

m1acTUYHOCTh. CriiaBbl YEPHBIE U [IBETHBIE

43 O6mue xumuyeckue | 1 Merannbl KaK BOCCTaHOBUTETH. | §29
CBOICTBA METAJIJIOB DNEeKTPOXUMUYECKUNA  psAll  HaANpsDKeHWH. | yrp.4-
(c wuCcmoNb30BaHUEM BiaumopeiictBue mMetamioB ¢ HeMeTaiiamu, | 12
o0opyoBaHus OKCHJIaMU, KHCIIOTaMH, COJISIMU.
«Touka Pocra») AnroMuHOTEpMUSL. JdemMoncTpanum.

B3anmopeiicTBre HaTpHs, TUTHS U KAJTBLUS C
BOJIOM. ['opeHne HaTpus, MarHus U Keje3a B
KHCJIOpOJie. Bcnbllka TEpMUTHOM CMECH.
B3aumoneiicTBue cmecu NMOPOLIKOB CEPHI U
JKeneza, UMHKA W cepbl. B3ammoneiicTBue
AITIOMUHHUS C KUCIOTAMHU, 1EI0YaMU U BOJOM.
B3aumopeiicTBue xene3a U MeIU C XJIOPOM.
B3anmopeicteue MeIH c
KOHUEHTPUPOBAHHON CEPHOM KHUCIOTOM H
a30THOM  KkucnoTod  (pa3OaBieHHOM U
KOHLIEHTPUPOBAHHOM ).

JlabopaTopHBIi ONBIT.

39. B3amMopeicTBue kene3a ¢ pacTBOPOM
cynbtara memu(ll)

44-45 OGmas 2 Ctpoenne aroMOB W MOpOCThIX BenlecTs. | §30
XapaKkTEepUCTHKA 3aBHCHUMOCTh (U3MYECKUX M XUMHUYECKUX | ymp.l-5
HIETTOYHBIX CBOMCTB IIEJIOYHBIX METANIOB OT 3apsioB
METaJIOB saep ux aromoB. OKCHABI U THAPOKCHUIIBI

MIEJTOYHBIX  METAJJIOB, HWX  MOJYYEHHUE,
CBOMCTBa, IpUMEHEHUEe. Baxnelmume comau
IIEJI0YHBIX METAJIJIOB, MX 3HAUCHHUE B JKUBOH 1
HEKMBOM ITPUPOJIE U B KU3HU YEIIOBEKA.




JdemoHcTpanmu. Oxkpacka IJIaMEHU
COCANHCHUAMMU IICJIIOYHBIX METAJIJIOB

46-47 Oo6mas CrpoeHue aTroMOB U TMpOCTHIX BemiecTs. | §31,
XapaKTepUCTHKA 3aBUCUMOCTh QUBUYECKUX U ymp.3-6
HIEJIOYHO3EMETbHBIX XUMHUYECKUX CBOMNCTB
METaJIJIOB (c IIEJIOYHO3EMENIbHBIX METAJIOB OT 3apsoB
HCII0JIb30BAaHUEM saep ux aromoB. OKCHABI U THAPOKCHUIIBI
o0opynoBaHus IeJI0YHO3EMETbHBIX METAaJIJIOB, ux
«Touka Poctay) [OJy4EHUE, CBOMCTBA W  IPUMEHEHHUE.

Baxueiiniue CcoJIx MIEJIOYHO3EMETBHBIX
METAJUIOB, MX3HAUYEHHE B MPUPOJEC U KU3HU
yenoBeka. KapOoHaTel W ruapokapOOHATHI
KaJIbLIUSI.

JdemoHcTpanmu. Okpacka IJIaMEHU
COCIMHCHUSIMU IEII0YHO3EMETbHBIX
MeTaJuioB. ["aleHnue u3BeCTu BOJIOM.
JlabopaTopHBIii ONBIT.

40.IToryueHnue M3BECTKOBOW BOJIbI U OMBITHI C
HEl

48 KécTtkocTe BOABI U JKEcTkocTh BOJBI: BpeMEHHAsA M MOCTOsIHHASL. | §32
CIocoObI ed Crioco0bI yCTpaHEHUsI BpEMEHHOM )KECTKOCTH. | yIp.5-8
yCTpaHEHHs CniocoOsI

YCTpaHECHHS MTOCTOSTHHOM JKECTKOCTH.
HNonutsl.

JdemMoHcTpanuu.

[Tonyuyenue KECTKON BOJIBI
B3aUMO/ICHCTBHUEM YTIIEKHUCIIOTO c
HU3BECTKOBOM BOJION. Y CTpaHEeHHUE BPEMEHHOM
KECTKOCTU KHUMSYCHUEM U J00aBKOH COJIBI.
Ycrpanenue MOCTOSTHHOU KECTKOCTH
no00aBkoi conbl. MOHMTBI W TPUHIUI HX
neicTBus (BUIEOPparMeHT).

49 IIpakTuyeckas [Tonyuenue xéctkoit Boawl B3aumozeiicrsuem | Ctp.
padora 6. YIJIEKUCIOTO0  C  HW3BECTKOBOM  BOJOH. | 166
«Ilonyuenue VYcerpanenue BPEMEHHOU XKECTKOCTU
JKECTKOW BOJBl H KHUITSTYeHUEM U 0OaBKOW COABI. YCTpaHEHUE
CIO0CO0bI eé MOCTOSTHHOM  KECTKOCTU JTOOABKOW  COJIBI.
YCTPaHEHHUSI» HcnbiTanne xKECTKON BOABI pACTBOPOM MbLIA

50 AmOMUHUN W €ro Coenunenus  amoMuHMs B mpupoae. | §33
COEIMHEHUS XUMHUECKHE CBOMCTBA amOMHUHUS. | ynp.4-7

OcobeHHoCcTH  OKCHAAa M THAPOKCHUIIA
ATIOMUHHUS KaKk aM(OTEpHBIX COETUHEHUI.
Baxneiimue comu  amoMHHMS  (XJIOpUL,
cynbdar). Hemoncrpamuu.  Komekuus
MIPUPOTHBIX COCTMHECHU I AITFOMUHHSL.
Buneopparmentst u  cnaigsl  «Oxcun
aMOMHUHMS U ero Moaudukanumny. [lonydyenue
aMmpOTEepHOTr0 THAPOKCUAA ATIOMUHUS W
HCCIIETOBAHME €r0 CBONCTB

51-52 Kenezo um ero OcoOeHHoct  CTpoeHHsI aroma xkenesa. | §34
COCTMHECHUS (c XKenezo B mpumpome. Baxkwueiimme pymsr | ynp.4-9
HCIIOJIb30BaHUEM xenesa. Oxcuapl u ruapokcust xeneza(ll) u | mo
o0opyoBaHus (11). Comu xeneza(ll) u (1l1). OOHapyxeHue | Bapuan
«Touka PocTay) Tam




MOHOB KaTHOHOB JKeje3a B
3HavyeHUe COeTMHEHU Kene3a.
JlabopaTopHble ONBITHI.
41.ITonyuenue ruapokcuaoB skenesa(ll) wu
().

42 KauecTBEHHbIE pEaKUMM HA KaTHOHBI
xKelesza

pacTtBope.

53 IIpakTuyeckas Pemenne DKCIIEPUMEHTAIbHBIX 3a1a4 Crp.
padora 7 Ha 177
«Pemenune pacrno3HaBaHHE U IOJIyY€HUE METAJIIOB U UX
3KCHEPUMEHTAIBHBIX COECIMHEHU.
3a7a4 = MO TeMe
«Metaybl»

o4 Koppo3ust merannos Kopposus XUMHUYECKast u | §35
U CIOCOOBI 3aIIUTHI JNEKTPOXUMUYECKas. 3alluTa MeTauioB OT | ymp.4-9
OT He€ KOppO3HH. 1o

JdemoHcTpanum. BBIOOPY
Komnekuus «XUMHYECKHE HCTOYHUKHA
TOKa».Pe3ynbTaThl JUTUTEJIBHOTO
SKCIIEPUMEHTAa [0 U3YYEHHIO KOPPO3HUH
CTalbHBIX H3ACJIMHA B 3aBUCUMOCTH OT

YCJIOBUH MPOLECCOB.

55-56 MeTauibl B IpUpoOe. Mertasibl B Ipupojie: B CBOOOIHOM BUC U B | §36
[Tonsitue 0 BU/JIE COEMHEHUH. ymp.3-9
METaJUIypruu [lonsitue o Meramtypruu. YépHast u 1BeTHas

METaJLITypIHusl.

[Mupomerannyprus, TUAPOMETAILTYPIrus,
3JEKTpOMeTaILTYprusi. JloOMEeHHbIN Mpouecc.
[lepepaboTka yyryHa B CTalb.

DIEKTPOJIN3 PaCIIaBOB.

JdemoncTpamun. BoccraHoBieHne Mend U3
OKCHJA meu(ll) BOJIOPOJIOM.
Buneogparments! u cnaiinsl «IIponsBoacTso
4yyryHa U ctainu». BuneopparmeHTs! u ciaaiiibt
«M3nenus u3 yyryHa v CTajimy.
Buneodparments u cnaiiast «IIponsBoacTso
ATFOMUHHUSI.

57 O06o001enre 3HaHUMA VYpok-yrnpaxHeHue c ucnonb3oBanue | [loar.x
o teme «MeTasuib» CaMOCTOSITENTLHOM pPabOThl O BBIMIOJIHEHUIO | K.D.

MIPOBEPOUHBIX TECTOB, 3a/laHui u
YIPA)KHEHU.

58 Kontpoabnas
padora 3 1o Teme
«Metaybl»

59 XuMuueckas Crpoenue 3emiu: 1po, MaHTHsI, 3eMHast Kopa, | §37
OpraHu3aIus UX XuMH4yeckuit coctaB. Jlutocdhepa u eé

IUTaHETHI 3eMIIA

XUMUYECKHH cocTaB. Munepansl. Pynsl.
Ocanounsie nopojsl. [lone3Hsie nCkomaembie.
XUMUYECKUI COCTaB ruapocdepsl.
XUMHYECKUH COCTaB aTMOC(EPHI.
JemoncTpanun. BugeopparmeHTs! u

clIaf el
«CTtpoenue 3eMiH U €€ XUMHUYECKUN COCTaB.
Komnnekuusi MuHEpaJioB W TOPHBIX MOPO.
Konnexkuust «Pyasl MeTamioBy.




JlabopaTropHble ONBITHI.
43. 3yueHue rpaHuTa.

60 Oxpana 1 Hcrounukn  Xxumuueckoro  3arpsAsHeHus | §38
OKpY>Karolle cpebl OKpYy>Karoleu Cpeabl. I'moGanpubIC | YIIp.6,7
oT XUMHYECKOTO HKOJIOTUYECKUE TPOOJIEMBbl YEIOBEYECTBA!
3arpsi3HCHHS (c MapHUKOBBIN AP(DEKT, KUCITOTHBIS
UCTIOJIb30BaHUEM TOXK]IH, 030HOBBIE JIBIPBI.
o0opynoBaHus MesxyHapoaHoe
«Touka Pocray) COTPYAHHYECTBO B  00JacTd  OXpaHbl

OKpy)XamIled cpeabl OT XUMHYECKOIro
3arpsisHeHUs. «3enéHast

XUMHUSI.

Jemoncrpauuu. BuneodparmMeHTs! u cinaiisi
«['nmobanpHple  3KOJOTHUYECKHE MPOOIEMBI
YeJI0BEUECTBA»

O0o0menne 3HAHMHA MO XHMHMH 32 KYPC OCHOBHOM mmKoJbl. IloaroroBka k

OcHOBHOMY rocyaapcrBeHHoMy 3k3ameny (OI'J) (7 u).

61 BemecrBa 1 Crpoenue aroma B  coorBercTBUM ¢ | §39

MOJIOKEHHEM ~ XMMHYECKOrO 3JeMeHTa B | ymp.l-
[Tepuoanueckoii cucreme. 12
Crpoenue BEIIECTBA: XUMUYECKas
CBS3b U
KPUCTAJUINYECKUE PEHmETKH. 3aBHCUMOCTh
CBOMCTB 00Pa30BaHHBIX JIEMEHTAMHU MPOCTHIX
BEIIIECTB (MeTaoB, HEMETAIJIOB,
OMaropoJHBIX  ra3oB)  OT  IOJIOXKCHHUS
aneMeHToB B Ilepuogmueckoil  cucreme.
Tunonoruss ~ HEOPraHMYECKHX  BEIIECTB,
JeNieHHe WX Ha KJIACChl W TPYIIHL.
IIpencraBurenu.

62 XUMHUECKUE 1 [Ipuznaku u YCIIOBHSI nporekanus | §40
peaxiuu (c XUMHYECKHX peaxiuii. Tunonorus | ynp.1-9
UCTIOJIb30BaHUEM XUMHYECKHX  peaknuid 10  pa3IudIHBIM
000pyI0BaHUS OCHOBaHUsAM. Peakiuum HMOHHOrO OOMeEHa.
«Touka Pocray) OKHUCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU

63-64 OCHOBEI 2 XUMHUYECKHE CBOMCTBAa MPOCTHIX BemecTs. | §41
HEOPraHWYECKON XapakTepHble XUMHAYECKHE cBoiictBa | ynp9,1
XUMHH cojeo0pa3ylomux OKCHJIOB, THUApoKcuaoB | O

(ocHOBaHMi#l, KHCIOT W  aM(OTEPHBIX
THJIPOKCHUIOB), COJIEH.

65 IToBTOpEeHME ull TectupoBanue, peuieHue 3a1a4 u
000011eH1E TIO TEME. BBINOJIHEHUE YIIPa)KHEHHH 110 Teme
ITonroroska K
KOHTPOJIbHOM paloTe

66 KontpoabHas 1
padora Ne4
«HMTorosas o Kypcy
OCHOBHOM LIKOJIBI»

67 AHanu3 1

KOHTPOJIBHON
paboTHI.
IlogBenenue HUTOroB
roja.

Peseps.2u.




68

[ToBTOpEHME
«MeTtanib»

TEMBI
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