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IHosicuuTe/IbHAA 3aNIMCKA

®enepanpHas paboyas mporpamma 1o XMMHH JUIsl 0Oy4YarolUXCs € 3aJepiKKOU
ncuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOro 001I€ro 0Opa3oBaHUsA
HOATOTOBIIEHa Ha OCHOBe @enepalbHOTO TIOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHAapTa OCHOBHOro obmiero o6pasoBanus (Ilpuka3 Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIETO 00pa30BaHUS I OOyYarOIIMXCS C
OrpaHUYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsemenus Poccun ot 24
HOsi0pst 2022 1. No 1025), denepanbHOoil paboyeil MporpaMmbl OCHOBHOTO OOIIIETO
oOpa3oBaHug 1O Yy4yeOHOMY TmpenMery «Xumus», DeaepaabHOW MPOrPaMMBI
BOCIIUTAHMS, C YYETOM pAaCIpEeICHHBIX IO Kjaccam MpPOBEpsieMbIX TpeOOBaHUN K
pesynbratam ocBoeHMsI DenepalibHOM aIanTHPOBaHHON 00pa30BaTENbHON MPOTPAMMBI
OCHOBHOTO o00miero oOpa3oBaHMsl AJi1 OOYyYarOIIMUXCS C 3aJEpPKKOM IMCUXHUYECKOro
pa3BUTUS U DJIEMEHTOB  COJCpP)KaHUS, TMPEACTABICHHBIX B  YHHUBEpPCAJIbHOM
KoaudukaTope no xumuu, Konnenuuu npenoaaBanusi yaeOHOTo mnpenmMera «XUMHsD B
oOpa3oBarebHbIX Opranuzanuax PO, peanusyronumx 0CHOBHbIE 00111€00pa30BaTeIbHbIe
IIPOrPaMMBl.

[TporpamMMa o xumMuu pazpaOoTaHa C LIEIbI0 OKAa3aHUS METOJUYECKON MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.



O0mas xapakTepuCTHKa mpeaMera Y4yeOHOro Kypca

«XUMHUD)

VYyebnsiii  npeamer  «XuMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHay4YHbIE TMPEIMETh». B cucremMe ecTecTBEeHHOHAy4YHOro OOpa3oBaHUS
XUMUS KaK Y4eOHBIA TPEeIMET 3aHUMAaeT BAXKHOE MECTO B ITO3HAHWH 3aKOHOB TIPUPOJIHI,
(GbOpMHUpPOBAaHUM HAYYHOW KApTHHBI MHpA, CO3JaHUHW OCHOBBI XMMHYECKUX 3HAHUH,
HEOOXOJAMMBIX JJI TOBCEIHEBHOW XW3HHU, HABBIKOB 370POBOTO M 0OE30MACHOTO JIJIst
YeJIOBeKa M OKpYXarolled ero cpeasl oOpa3a JKH3HU, a TaKKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh U3yd4eHHs XUMHM CBSI3aHA C OBJIAJICHUEM XUMHUYECKHUM SI3bIKOM,
coOnro/lecHneM TpaBuil  Oe3omacHod paOOThl MpU  BBHINOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€H XUMHH C JIPYTUMHU MpEIMETaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJIOYaeT B c€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM uaeelt mporpaMMel SIBIISIETCA CO3/1aHUe 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUHN
M0 XMMUHU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYarOlIUXCs U UX
0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B coxepkaHnu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKUE
TEOPETHUYECKUE 3HaHWS, BKIIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHS BEILECTB,
3aBUCHUMOCTH HX CBOMCTB OT CTPOEHHs, IIPOTHO3UPOBAHUE CBONCTB BEILECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX MPEBPAIICHUH U ITyTEN YIIPABICHUS UMU
B IIEJISIX MOJYYEHHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTuyecKkyr0 OCHOBY M3YUYEHHSI HEOPTaHUYECKOW XMMHH COCTABIISIET aTOMHO-
MOJIEKYJIsIpHOE ydeHue, l[lepumommuecknii 3akon .M. MengeneeBa ¢ KpaTKUMU
CBEICHUSIMU O CTPOCHUUM AaToMa, BHUJAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMUYECKUX PEAKIUN.

B u3yueHnn Kypca 3HauMTENIbHAS POJIb OTBOJUTCA XUMUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYECKUX M JIA0OpATOPHBIX pPabOT, OIMKCAHUIO PE3yJTbTATOB
YYEHUYECKOTO JKCIEPUMEHTa, COOIIOJICHUI0 HOPM M MpaBwi Oe3omacHoil paboThl B
XUMUYECKOM JIabopaTOpuH.

Peanuzauus 7aHHOW MpOrpaMMbl B pouecce 00yYeHUs MO3BOJIUT 00YyUarOIUMCS
c 3IIP ycBOUTH KIIOUYEBBIE XMMHUYECKHE KOMIETEHIIMM W TOHSTh POJb U 3HAUCHUE
XUMUHU CPEJI IPYTUX HAYK O IPUPOJIE.



MecTo yueOHOTro nmpeamMera «XuMHUS» B Y4eOHOM IJIaHe

B cootBerctBUM ¢ @DenepaidbHbIM TOCYJApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO OOIIEro o0pa3oBaHWs yUEOHBIN MpeaMET «XUMHUS» BXOIUT B
MpeAMETHYI0 001acTh «ECTeCTBEeHHOHAYUHBIE TPEIMETH» U SBISACTCS 005S3aTEIbHBIM
JUTSL U3YUYECHUS.

YueOHbIM JIaHOM Ha €€ M3ydeHHe OTBefeHO 136 yd4eOHBIX YacoB — 1o 2 4 B
Hezeno B 8 1 9 kiaccax COOTBETCTBEHHO.

Copnepxanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHoOU
paboueit mporpamme, cooTtBercTByeT @OI'OC OO0, pa3paboTtaHo ¢ ydeToM
@denepanbHOl  OCHOBHOW  00Opa30BaTENbHOW  MPOTPaMMbl  OCHOBHOIO  OOIIEro
oOpa3oBaHusl 1O Yy4yeOHOMY TMpeaMeTy «XUMHUS», COOTBEeTCTByeT DenepaibHON
aJanTUPOBAHHOW OCHOBHOM 00pa30BaTENIbHOM MporpaMMe OCHOBHOIO  OOIIEro
00pa3oBaHus OOYJAIOLIUXCA C 3aACPIKKON TICUXUYECKOTO Pa3BUTHSL.



Onucanve  NEHHOCTHBIX  OPHEHTHPOB  COAEPKAHMSA
Y4e0HOro npeamera

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYArOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTrO INPUMEHEHHS] HAayYHBIX
3HAHWI, OCHOBAaHHOIO HAa MEXIPEAMETHBIX CBS3SIX € npeaMeramu «OKpykKarolui
mup», «Dusukay, «buomorus», «l['eorpadus», «Marematuka» wu (HopMupyer
KOMIIETEHIIMM, HEOOXOJUMbIe JUIS MPOJOJDKEHHs o0pa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpaKeHUs,  (YHKIIMOHAJIBHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMeTa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX Il TIOBCETHEBHOM >KU3HU; HABBIKOB 370pPOBOr0 M 0O€30IaCHOTO JUIs
YeJI0BEKa M OKPY’Kalollel ero cpeibl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:KaHue OoO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxcs ¢ 31IP. OBnanenune yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEACICHHYIO TPYAHOCTh ISl O0YYarolUXCs C
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATENbHOCTH, IEPUOANYECKUMU
K0J1e0aHUSIMU BHUMaHUS, MaJIbIM 00bEMOM NaMSTH, HEJOCTATOUHOCTBIO OOIIETOo 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIIBHBIM HHTEPECOM M HHU3KUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO MpeameTa «XHUMH
HeoOxoaMMa ajganTaius oobemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu oOydYaromuxcs, y4eT UX OCOOEHHOCTEW Pa3BUTHSL:
UCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIPEIAMETHBIX M MEXKIPEIMETHBIX CBSI3€H,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHala.

[Ipy wu3ydyeHUH XUMHM HEOOXOAUMO OCYIIECTBISATH B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTndecknii Mareprang peKOMEHAYETCS M3y4aTb B IPOLIECCE NMPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTIEIBHBIX YPOKOB Ha PEIICHUE 33/a4 B CBA3HU
CO CJIOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
NPAKTUUYECKOM W MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIHUXCS Ha YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKHUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yueOHOro rnpeaMera « XUMHUs»

OO0mme 1enu wu3y4YeHUs Yy4eOHOro rmnpeamMeTa «XUMHUS» TPEJCTaBICHBI B
OdenepanbHOM  paboueld mporpamMMe OCHOBHOro oOmiero obOpazoBanus. OnHu
aKTyaJM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETo
o0pa3oBaHMsl, HAMPABIEHHOCTH OOYyYEHHs Ha Pa3BUTHE M CAMOPA3BUTUE JIMYHOCTH,
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dbopmupoBanue e€¢ MHTEIIEKTa W oOuiell KyabTypbl. OOyueHHe YMEHUIO YYUTHCS U
MPOJOJIKATh CBOE 00pa30BaHME CaMOCTOSTEILHO B HACTOSIIIEE BpeMs SIBISICTCS OJHOU
U3 BOKHEHINX QYHKIMHA y9eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuatomuxcst ¢ 3I1P, Tak ke, kKak W 1 HOPMAaTHBHO Pa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO IporpaMmy,
JOMUHHUPYIOIIEE 3HAUCHHUE TPHOOPETAIOT TaKUE TSN, KaK:

dbopMuUpOBaHUE  WHTEIUICKTYAIbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOH K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TIPUHATHIO PEIICHUI, CIOCOOHOM aianTHpOBaThCs
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HU;

HaNpaBJICHHOCTh OOYYEHHsS] Ha CHUCTEMAaTHYECKOe NPUOOIIEHUE YYaIIUuXCi K
CaMOCTOSITENIbHOM MO3HABATEIBHOMN JACSITEIbHOCTH, HAYYHBIM U MPAKTHUYECKUM METO/IaM
Mo3HaHMs, POPMHUPYIOIIKUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

oOecrieueHue YCIOBUHM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OO0YyYarOIUMUCS
OTIbITa Pa3HOOOPA3HOH AEATENbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJ1rOYEBBIX KOMIIETEHIIUH ), UMEIOINX YHUBEPCAIBbHOE 3HAUYECHHUE JJIs1 Pa3JINYHBIX BUIOB
JesITeNIbHOCTH;

(bopMupoBaHuE YMEHHUI OOBSACHATh M OLICHUBATH SIBJICHUSI OKPYKAIOILIErO MHUpa
Ha OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3YUCHUN XUMUH;

dopMupoBaHue y OOYyYarOIIMXCSI TYMAHMCTUYECKHUX OTHOIICHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN UId BBIPAOOTKM SKOJOTMYECKH I€I1eco00pa3Horo
MOBENICHUS B OBITY U TPYIOBOM JEATEIBHOCTH B IENSIX COXPAHEHHSI CBOETO 3I0POBBS U
OKpY>Karollel MMPUPOIHOMN CPENBI;

pa3BUTHE MOTHBAllMKM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKIX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIIS U HAMPABICHHOCTH AabHEUIIIEro 00y4YeHH .

Kypc HampaBiieH Ha pelieHne Caeayonmx 3a1a4, 00eCcneynBaonnX pealn3ainio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIbHOCTHOTO MOJAXOJ0B K OOYYEHHIO XHUMHUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMUpOBaHUE TEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIECHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHNE MOHSATUHHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HAaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHUS, XHMHUECKHX MPEBPALICHUN HEOPraHU4YeCKUX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBIIGHWW KHBOW W HEXXHUBOW IPUPOIIBI;
yriryOieHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIQJICHHE OCHOBAaMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH
U OOBEKTHBHO OIICHWBATH XU3HEHHBIC CUTYAIlUHU, CBSI3aHHBIC C XMMHEH, HABBIKAMH
0e30macHOro 0oOpallleHusl ¢ BELIECTBAMM, MCIOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHHEM aHaJu3upoBaTh WM IJIAHUPOBATh SKOJOTHYECKH O€30IMacHOE TOBEACHHUE B
LEJISIX COXPaHEHUS 30POBbs U OKPYKAIOIIEH CPE/Ibl;

dbopMHUpOBaHUE YMEHUN yCTAaHABIMBATH CBS3U MEXIY peaibHO HAOIIOIaeMbIMU
XUMHUYECKUMHU SIBJICHUSMU U TPOLIECCAMH, MPOUCXOIALUIMMU B MUKPOMHUPE, OOBSICHATD
NPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK)kKe 3aBUCHMOCTh IPUMEHEHHS BEIIECTB OT UX CBOWCTB;



MPUOOPETEHUE OMBITA WCIIONB30BAHUS PA3IMYHBIX METOJOB M3YUYCHHUS BEIIECTB,
HAOMIOACHUS 3a MX MPEBPALIECHUSMU MPU MPOBEACHUM HECIOXKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C MCIIOIb30BaHUEM JJa00OPaTOPHOTo 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE MPEACTABICHUN O 3HAYCHUM XWMUYECKOM HAyKd W PpEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YUCIIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHHU

OOyuenue y4eOHOMY mpeaMeTy «XuMHUsS» HEOOXOAMMO CTPOUTH Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHH JJII YCBOCHHS MPOTPAMMHOTO MaTepuajga OOyJaromuMUCS C
3I1P. Bonbpmioe BHMMaHHWE IOJDKHO OBITH yIelIeHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBHUH C MPHUHIMIIOM JOCTYITHOCTH MIPH COXPaHEHHUH 00IIero 6a30BOTO YPOBHSI.
OH JTOJKEH MO COJEpKaHUI0 U 00beMy OBITh aJaNTUPOBAHHBIM I OOYYAIOIIMXCS C
3I1P B COOTBETCTBMHM C WX OCOOBIMH 0O0Opa3oBaTEeNbHBIMU TOTpeOHOCTsIMH. CremyeT
oOnerunTh OBJaJeHHe MaTepuanom oOydaommmucs ¢ 3IIP mocpeacTtBom ero
JIETANBHOTO OOBSICHEHUS C CUCTEMATHUYE€CKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKOMN
B MPMMEHEHUU 3HAHUN C MCIOJIb30BAHHEM NPUEMOB AJITOPUTMU3ALUUA U BHU3YalIbHBIX
o1op, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHHe AJi MOJHOIIEHHOTO YCBOEHHS YYEOHOro maTepualia UMEeT
OTOpa Ha MEKIPEIMETHBIE CBSI3M BONPOCOB, U3yYAa€MbIX B JJAHHOM Kypce€, C TaKUMU
yueOHbIMU mnpeameramMu  kKak «['eorpadus», «Duzukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT K€ Y4YE€OHBIM Marepuas C pa3HbIX TOYEK 3pEHus,
MEXIIPEIMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee TPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMECHUM.

[Ipy MOATrOTOBKE K ypOKaM yUMTENb JOJDKEH MPEayCMOTPETh (POpMHUpOBAHUE Y
oOy4Jaroniuxcsi yMEHUN aHAIU3UPOBATh, CPABHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IJIaHUPOBATH MPEACTOSAUIYI0 pPadboOTy, OCYLIECTBISATH CAMOKOHTposb. Heobxoaumo
MOCTOSIHHO ~CJICIUTh 3a TMPaBUJIILHOCTHIO peueBOro OGOpMIICHUS BBICKa3bIBAaHUI
obyuarommmxcs ¢ 3I1P.

B cBsizu ¢ 0COOCHHOCTAMH TOBENCHHSI M JESITeNbHOCTH, oOydaronuxcst ¢ 3P
(pacTOPMOXKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUNA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30TMaCHOCTH MPHU MPOBEICHUN Jab0paTOpHBIX paboT B
XUMUYECKOM KaOUHETE.

IlpumepHble BuABI aesATedabHOCTH oOy4daromuxcs ¢ 3IIP, o0yciioBieHHBbIE
0c00bIMH 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00ecreunBaIOUIAe OCMbICJICHHOE
OCBOCHHE COJIePKAHNM 00pa30BaHMs N0 MpeAMeTy « XUMUD)

Conepxanue BUJIOB JesTelibHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMH 00pa30BaTENbHBIMH MOTPEOHOCTSIMU. [loMHMO MIMPOKO
ucnoas3dyeMbix B @OIT OO0 o0mux 11 BceX 00ydYaronIuXcsi BUIOB JEATCIHHOCTH
CleAyeT YCWUIUTh BHJAbl JEATENbHOCTH, CHeuuduyHbIe ISl JaHHOM KaTeropuu
oOy4aroruxcsi, i1 00ecreueHnss OCMBICIICHHOTO OCBOEHUS COJEpKaHUsI 00pa30BaHUs
[0 TIPEAMETY: YCUJICHHE TPEIMETHO-NPAKTUUYECKOW JEATEIbHOCTH C aKTUBU3AlUEH
CEHCOPHBIX CHCTEM; YEpPEJOBAHUE BUIOB ACATEIbHOCTH, 3aJCHCTBYIOIINX pPa3INYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOPON Ha allTOPUTM; «IIOIIArOBOCTH)» B
M3YyYECHHM MaTrepuasa; HUCIOJb30BAHUE JIOMOIHUTEILHON BHU3yallbHON OMOpHI (TUJIaHBI,
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o0pasipl, CXeMbI, IA0JIOHBI, ONIOpHbIe Tabnuiibl). g pa3sutus y odydarommxcs ¢ 3[1P
yMEHUSl JeNlaTh BBIBOABI, (OPMHUPOBAHHUA TIPAMOTHOIO PEUYEBOTO BBICKA3BIBAHHS
HEOOXOAMMO HCIIOJIb30BaTh OINOpPHbIE cioBa U knume. Ocoboe BHUMaHHUE CIETYET
YIEIUTh OOYYEHHUIO CTPYKTYpUPOBAHUIO MaTepuaja: COCTaBICHHE PHCYHOUYHBIX H
BEepOAJIbHBIX CXEM, COCTaBJCHHWE TaOJWI, COCTaBICHHE KJaccU(DUKALUU C
0003HAYEHHBIMH OCHOBAHMUSAMHU JUIsI KJacCU(UKALMU W HAMOJHEHHE MX MPUMEpPAMU U
Ap.

[TpumepHast TemaTuyeckas U TEPMUHOJIOTHYECKas JieKcuka cooTBeTcTByeT DPOII
0OO0O0.

Jns oOywaromuxcss ¢ 3IIP cymiecTBEeHHBIMH SIBISIIOTCA HPUEMBI pabOTHI €
JEKCUYECKUM MaTepuasioM no mnpeamery. [IpoBoaurcs crenuanpHas paboTa 110
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHHU.
W3y4yaemble TEpPMHUHBI BBOJSTCS Ha MOJIMCEHCOPHOW OCHOBE, 00s3aTelbHa BU3YyalbHAs
NOJIEPIKKA, AITOPUTMBI paOOTHI C ONPEIECICHUEM, OMTOPHBIE CXEMBI JIJIsl aKTyalu3aliu
TE€PMHUHOJIOTHH.



IHHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O
HPEIAMETA «XUMHUA» HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA3OBAHUA

B nenom pesynbrarel ocBoeHusi obywatouumucs c¢ 3IIP yueGHoro mpenmera
«Xumus» AOKHBI COBMAJaTh ¢ pesyiapTaTamMu denepanbHoil paboueid MporpaMMbl
OCHOBHOTI0 00111eT0 00pa3oBanusi. Hanbosee 3HaUMMbIMU SIBIISIIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHS IPOrpaMMbl  OCHOBHOIO  OOIIETo
oOpa3oBaHMsI JIOCTHIalOTCsi B XoJ€ OOy4YeHHs XUMUU B €AMHCTBE Y4eOHOU H
BOCIIUTATEIIbHOW JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULUMOHHBIMA POCCUHCKUMU
COLIMOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TNPHUHATBIMA B
oOlIecTBE MpaBWIAMM W HOPMaMU TMOBEIECHHUS U CIIOCOOCTBYIOT —Ipoleccam
CaMOMNO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALMHN 00yUYarOIINXCS.

JInuHOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTD oOyyJaronmxcs
PYKOBOJICTBOBATBhCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALIMI U pacIIMpeHue
OMbITa ACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HACJEIHMI0, IIOHMMAaHUS 3HA4YCHMs XMMHUYECKOM HAyKd B JKH3HU
COBPEMEHHOro O00IIeCcTBa, CIOCOOHOCTH BJAJETh JOCTOBEpPHOM uHHGpoOpManuend o
IIEPENOBBIX JIOCTMKEHUAX M OTKPBITUSIX MHPOBOM M OTEUYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaHUAX 00 YCTpPOMCTBE MUpa U OOIIECTBA;

2) rpa)aaHCKOr0 BOCITUTAHUS:

NPEACTABICHUS] O COLMAJIBHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM, Yy4eOHO-HUCCIAEA0BATEIbCKOM, TBOPUECKOM M APYTMX BUAAX AESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPU BBHINOTHEHUH YYEOHBIX,
MO3HABATENIbHBIX  3a/1ay, BBINOJIHEHUM XUMHUYECKUX OSKCHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMOINOHUMAHHMIO M B3aMMOIIOMOILM B IpoLecce
ATOM y4eOHOW JEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHE U TMOCTYIKHU
CBOMX TOBAapHILEH C MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUU ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O IO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAyKH U COCTABISIOLINX OCHOBY
Ui TIOHMMAaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOBI, B3AUMOCBA3SAX YEJIOBEKA C IPUPOJHOMN Cpesoil, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJICHHBIX Ha MOJYyYEHHE HOBBIX 3HAHUW IO
XUMUU, HEOOXOUMBIX ISl OOBSICHEHUSI HAOII0AaEeMBIX TIPOLIECCOB U SIBJICHU;
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MO03HABATENIbHOM, MHPOPMAIMOHHON W YWTATENbCKOW KYJIBTYphl, B TOM YHUCIIE
HABBIKOB CaMOCTOSTEIbLHON paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATY PO,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOYYEeHUI0O U TMO3HAHMIO, JI0003HATEIHLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMO0Opa30BaHUIO, MPOSKTHOM U UCCIIEI0BATEIbCKON IESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAIMPABIEHHOCTH M YPOBHS 00yUYEHUS B JabHEHIIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBbSI:

OCO3HAHHUs LEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHMS K CBOEMY 370pPOBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HHU, OCO3HAHUS MOCIEACTBUN U HEMPUATHUS BPEIHBIX
OpuBBIYEK (YMOTpeOJSIEHUS alKOrojisi, HApKOTHKOB, KypEHHs), HEOOXOIMMOCTH
COOMIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpaIIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY M peaTbHOM JKU3HU;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEpeca K MPAKTHUECKOMY H3Y4YEHHMIO MpOoQeccuil U TpyAa pa3IudyHOIo poja,
YBaXEHUE K TPyAY M pe3yibTaTaM TPYJOBOW IEATEIBHOCTH, B TOM YHMCJIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUW 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUHU TMPOJOJDKEHUS OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEIIHOU
npo(hecCHOHAIBHON JESITEIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
a/JIalTUPOBATHCA B MPO(ECCUOHATIBHOM Ccperie;

6) SKOJIOTHYECKOT0 BOCITUTAHMS:

HKOJIOTUYECKHU 11€J1eCO00Pa3HOr0 OTHOIICHHSI K MPUPOAE KaK MCTOUYHUKY >KH3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS, IOHUMaHUs LIECHHOCTU 3JJOPOBOTO U 0€3011aCHOT0
oOpa3za >KHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3JI0pPOBbIO, OCO3HAHHUSI LIEHHOCTH COOJIIOACHMS MpaBuil 0€30MacHOTO
MOBEJEHUS NpU padOTe ¢ BEUIECTBAMU, a TAK)KE B CUTYalUsX, YTPOXKAIOLUIUX 310POBbIO
U JKU3HU JTIOJICH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJyYyaeMble NpPU H3YyYEHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH NMPUPOIHOU CPENOH, MOBBIIIEHUS YPOBHS
HKOJIOTMYECKON KYJIbTYphl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U IMyTel UX peleHus: HOCPEeICTBOM METO0B XUMUMU;

HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBATHCS UM B I03HABATEIBHOM,
KOMMYHHMKATUBHOM ¥ COLMAJIBHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS 00pa3oBaTEIbHON MPOrpaMMbl IO
XMMHHU OTPa)KalOT OBJIAJICHHE YHHUBEPCAIbHBIMU IMO3HABATEIBLHBIMU JCHCTBUSIMH, B TOM
qHCIIC:

1) 0a30BbIC JIOTHYCCKUE ICHCTBUS:

BBISIBIIATD TIPUYMHBI U CIICACTBUS MPOCTHIX XUMUYECKUX SBIICHHIA;

OCYIIECTBIIATH CPABHEHUE, KIACCH(DUKAIINI0 XUMHUECKUX BEIIECTB IO 3aJaHHbIM
OCHOBAHMSM U KPUTEPHUAM /IS YKa3aHHBIX JIOTHYECKHUX OIEPAIIHIA;

CTPOUTH  JIOTHYECKOE  CY)XKICHHE I0Cje  MPEIBApUTEIBHOTO  aHaJIN3a,
BKJIIOYAIOIIEE YCTAHOBJIEHNE IIPUYNHHO-CIIEACTBEHHBIX CBSI3CH
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CO3/aBaTh, MPUMEHSTh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJCIIA U CXEMBI
JUTS petieHusl yueOHBIX M TO3HABATENbHBIX 33/1a4 C TOMOIIBIO Me/1arora;
MPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE XHMMHYECKMX TIPOLIECCOB U  HX
MOCJIEJICTBUS;
2) 0a30BbIC UCCIICIOBATCILCKUE ICHCTBHSL:
C MOMOIIIBIO MeJlarora MPOBOJAUTh XUMUYECKUHN OMBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUIsl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa U3YUCHUS, TPUUUHHO-CIICACTBEHHBIX CBS3EH
Y 3aBUCUMOCTEN 0O0BEKTOB MEKTy COOOM;
C TIOMOIIBIO TIEJAarora WM CaMOCTOSTENBHO (GOopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM MIPOBEICHHOTO HAOIIOCHUS, OTIBITA;
3) paboTa ¢ uHpOpMAaITHEH:
BBISIBIIATH JePUIIMTHI MHPOpPMAIUU, TAHHBIX, HEOOXOIUMBIX IJISI PEIICHHS
MOCTaBJICHHOM 3aJ1a4H;
npeoOpa3oBbIBaTh WHGOPMAIUIO U3 OJHOTO BHUJIa B APYrou (TabiauIly B TEKCT
¥ 1Ip.);
UCKATh WM OTOMpaTh MH(POPMALMIO WM JaHHBIE U3 UCTOYHHKOB C YYETOM
MPEIIOKCHHON y4eOHOM 3a/1a4M U 3a/IaHHBIX KPUTEPUEB.

OBnasieHre YHUBEPCATbHBIMU YUEOHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpPraHM30BbIBAaTh YUEOHOE B3aMMOJEUCTBUE B TpymIe (ONpeaessTh oOLe e,
pacupenesnsiaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C IIOMOILBIO II€arora WA CaMOCTOSTEIBHO COCTABJIATh YCTHBIE U IIUCbMEHHBIE
TEKCThl C KCIOJIb30BAHUEM WIUIIOCTPATUBHBIX MATEPUAIOB IS BBICTYIUIEHUS MEPEN
ayJIUTOPUEH;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAMU; pabOTaTh MHIMBHUAYAJIbHO W B IPYIIIE: HAXOJIUTh oOuIee
pelieHre U paspemarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMS TMO3UIMK W yyeTa
UHTEpECOB; GOPMYITHPOBATH, APTYMEHTUPOBATH U OTCTaUBAaTh CBOE MHEHHE;

OIICHMBATh KAYECTBO CBOETO BKJaJia B OOIIUI MPOAYKT, TPUHUMATh U Pa3JIEsaTh
OTBETCTBEHHOCTD U IIPOSIBIATH TOTOBHOCTD K IPEIOCTABICHUIO OTYETA IEPE IPYIIIION.

OBnazieHNe YHUBEPCATbHBIMU YUYCOHBIMU PETYIISTUBHBIMU JEHCTBUSIMH:

oOHapyxuBaTh H (POpMyIHUpPOBATH Y4YEOHYIO MpoOJieMy, OINpEeAeNsTh Ielb
y4eOHOM eI TEIHbHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M NTO3HABATENBLHOM IESITEIbHOCTH;

COOTHOCUTH CBOU JEUCTBUA C IUIAHUPYEMBIMHU pE3YJIbTaTaMU, OCYLIECTBIIATH
KOHTPOJIb CBOEH JEATEIBHOCTH B IIpOLIECCE IOCTHXKEHUs pPe3yJbTraTra, OIPENeIIsTh
CIOCOOBI ICUCTBUI B paMKaX MPEIJIOAKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JCUCTBUA B COOTBETCTBUU C U3MEHSIOIIENUCS CUTYallUEN;

JIaBaTh AJICKBATHYIO OLIEHKY CUTYallH U IIPEJIaraTh MIaH €€ N3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH TMPHU PEIICHUH Y4COHOU
3a7a4u;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TpeOyeMblil pe3yibTaT
NESITeTbHOCTH, OMPENENIATh TMO3UTHBHBIE W3MEHEHUS W HampaBliCHHs, TpeOyrommue
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JaybHene paboTsl;
OCO3HAaHHO OTHOCHUTHCS K JPYrOMY YE€JIOBEKY, €r0 MHEHHIO.

IHPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX pe3yIbTaTOB MO OCBOEHUIO 00S3aTEIBHOTO COACPKAHMS,
YCTaHOBJICHHOTO JaHHOW PenepaibHOM pabouyeid mporpamMMmoid, BBIACIAIOT: HAYYHbIC
3HAaHUSA, YMEHMSI M CIOCOOBl JIEHCTBUM, crneuuduueckue g yd4eOHOro mpeaMmeTa
«XuMHA», BUABI JEATENBHOCTH IO IOJYYEHHIO HOBOT'O 3HAHUSA, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3IIMYHBIX YYEOHBIX U HOBBIX CUTYALMSIX:

IIPEICTABICHHE O 3aKOHOMEPHOCTSAX M I03HABAEMOCTU SBJICHUN IPUPOJIBI,
IOHMMaHuEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKu Kak oOiactu
COBPEMEHHOI'0 E€CTECTBO3HAHUSA, KOMIIOHEHTa OOIIeH KyJbTypbl W TPaKTUYECKOU
JESITEIbBHOCTH 4YEJIOBEKa B YCIOBHUSAX COBPEMEHHOIO OOIIECTBA; MOHMMAHHUE MeECTa
XUMUU CPEJId JPYTUX €CTECTBEHHBIX HAYK;

BJIQJICHUE OCHOBAMHM IMOHATUMHOIO allapaTa U CUMBOJIMYECKOTO SI3bIKa XUMHUU
JUTSL COCTaBJIEHUs (POPMYJI HEOPTAHUYECKHUX BEIIECTB, YPABHEHUH XUMUYECKUX PEAKIUI
(c omopoil Ha aJropuT™M Y4YeOHBIX JEUCTBUM); BIAJEHUE OCHOBAMHM XHUMHYECKOMU
HoMmeHKJIaTypbl (IUPAC u TpuBHaIbHOW) M YMEHHE HMCIOJIb30BaTh €€ NIl pelIeHUs
y4eOHO-TI0O3HABATENBHBIX 33J1a4 C MOMOILIBIO YUHUTENS; YMEHUE HCIOJIb30BATh MOJAEIU
UI1 OOBSCHEHUS CTPOEHUST aTOMOB U MOJIEKYJ IO aJlrOpUTMy C OIOpOM Ha
OINPENECIICHMUS;

IIPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C IIOMOILUBIO YUUTEIS
IIPUMEHATh CUCTEMY XHMHMUYECKMX 3HAHWM I YCTAHOBJICHUS B3aUMOCBSA3EH MEXIY
W3YYEHHBIM MaTE€pUaJIOM M IpPU IMOJYYEHHH HOBBIX 3HAHUW, a TaKKe B IPOLECCE
BBINIOJTHEHUsSI Y4eOHbIX 3aJaHuil M 1pu paboTe ¢ UCTOYHUKAMU XUMHUYECKOU
uH(popMauu, KOTopas BKIIOYAeT:

BOKHEUIINE XUMUYECKUE TIOHATHS: XUMUYECKUW DJIEMEHT, aToM, MOJEKYJa,
BEILECTBO, IMPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJSIpHAsh MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb (CpeaHss),
XUMUYECKasl peaKlUs, pPEeaKUuu COCAMHEHUS, PEAKUUU Pa3JIOKEHHs, PpPEeaKIUuu
3aMeIleHHs], peakuu 0oOMeHa, TerIoBOM 3((EeKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peakluu, pacTBOpP, MaccoBas J0JII XUMUYECKOIO IJIEMEHTa B COECIMHEHHH, MaccOBas
JI0JI1 ¥ IIPOLICHTHAsSI KOHILIEHTpaLMsl BELIECTBA B PACTBOPE, SAPO aTOMa, 3IEKTPUIECKUI
CJION aTtoma, aToMHas OpOuTallb, paguyC aTOMa, BAJEHTHOCTb, CTENEHb OKUCICHMUS,
XUMHUYECKasl CBS3b, JEKTPOOTPHULATEIBHOCTD, NOJIAPHAs W HEIMOJISIPHAsT KOBaJEHTHAs
CBA3b, MOHHAs CBf3b, METAJUIMYECKas CBS3b, KPUCTAJUIMYECKAsl pEIIeTKa (aToOMHasd,
VMOHHAs, METaJUINYeCcKasi, MOJIEKYJspHas), MOH, KaTHOH, aHWOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAss  JUCCOIMAlMsl, pEakUud HOHHOro  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHUCJIEHUE U BOCCTAHOBJIEHUE, BJIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM pEaKIUHu, KaTajau3aTtop, MpeAesbHO
nomyctuMas konuentpauus (I171K), koppo3ust MeTasioB, CIIaBhl;

OCHOBOITOJIAraloIIMe 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproanyeckuii
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3akoH /1. 1. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo;

TEOpUH XUMHUHU: ATOMHO-MOJICKYJIIpHAs TEOpHUS, TEOpHUS AIEKTPOIUTHUECKOM
JUCCOLIMAIINK, a TaKXKe MPEJICTABICHUS O HAay4YHBIX METOJaX MO3HAHMS, B TOM YUCIE
AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX HCCIENOBAaHUS BEIECTB U U3YUCHUS
XUMHUYECKUX PEaKInii;

MPE/ICTABICHUE O IEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB
(pamuyc aroMma, 3JIEKTPOOTPULIATETBHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS AJIeMEeHTOB B Ilepuoguyeckoid cucreme (B MajiblX MEPUOAAX M TIaBHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHHE OOBSCHATH CBS3h MOJIOKCHHUS
sanemeHTa B llepuonnueckoil cucTeMe € YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS
aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsjl sjpa, OOIlIee YHUCIO DJIECKTPOHOB),
pacrpesieieHueM 3JICKTPOHOB MO HYHEPreTHUYECKUM YPOBHSIM aTOMOB TMEPBBIX TPEX
MEPUOOB, Kalus U KaJIbIUs; KIacCU(QUIIMPOBATh XUMUYECKHUE FJIEMEHTHI C OMOPON Ha
onpeeneHus: Gu3nUecKoro cMbiciaa MUGPOBBIX TAHHBIX MEPUOANUECKON TaOIHIIbL;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HECOPraHMUECKHE BEIIEeCTBa
U XUMHYECKUE PEAKIMU C OMOPOl Ha CXEMbI; OINPEIETSATh BAJICHTHOCTh U CTEIEHb
OKHCJICHHUS] XUMHUYECKUX 3JIEMEHTOB, BUJ XUMUYECKON CBSI3U M TUIl KPUCTAJUIMYECKON
CTPYKTYpbI B COEIMHEHUSX, 3apsi]l MOHA, XapaKTEP CPEAbl B BOJHBIX PACTBOPAaX BEIIECTB
(KUCTIOT, OCHOBAHUM), OKUCIUTEIb W BOCCTAHOBUTEIh IO AITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHHUE XapaKTepU30BaTh C OMNOPOM Ha cxeMy (QU3MUECKHEe U XUMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, TpaduT, aiMa3, KpeMHUM, a30T,
dbochop, cepa, xyiop, HaTpuil, Kajauii, MarHuii, KaJbLUM, aTIOMUHUN, KEJI€30) U
CJIO’KHBIX BEIIIECTB, B TOM YKCJI€ UX BOJAHBIX PacTBOPOB (BOJIa, aMMHUaK, XJIOPOBOJAOPOI,
CEPOBOJIOPO, OKCHIBI U THAPOKCcHIbl MeTaiuioB I - ITA rpynmn, amomunus, meau (1),
uuHka, xene3a (II u III), okcuast yrnepona (I u IV), kpemuus (IV), azota u ¢pocdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopHasi,
yroJbHasi, KpEMHUEBAsl KUCIIOTAa U UX COJIN); OMUCHIBAThH C OMOPOI Ha IJIaH U KIFOUEBbHIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHHUS MOCJE MPEABAPUTEILHOrO aHajiu3a IOoJ PYKOBOACTBOM
relarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTH OT HX CBOMCTB, BO3MOYKHOCTH
MPOTEKAHUS] XMMHYECKUX MPEBPAIICHUI B PA3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAIOIILYIO IPUPOJIHYIO CPENLY;

YMEHUE COCTABJIATH MO 00paslly, CXeMe, alropuTMy Y4eOHBIX JIEWCTBHMA
MOJIEKYJISIPHBIC Y MOHHBIC YPAaBHEHUS peakiuii (B TOM YHCJI€ peaKlMii HOHHOTO OOMEeHa
U OKHCJIUTEIHHO-BOCCTAHOBUTEIbHBIX PEaKIMi), WUIIOCTPUPYIOMINX XUMHYECKUE
CBOWCTBA M3Y4YCHHBIX KJIacCOB /TPyNN  HEOPraHUYECKHMX BEIIECTB, a TaKKe
MOATBEPKAAIONINX TEHETUYECKYI0 B3aUMOCBSI3b MEXKY HUMU;

YMEHHUE BBIYUCISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MAacChI
BEILIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 MacCy, 00BhEM Tra30oB ¢ OMOPOM Ha
oOmue hopMyJIbl; YMEHUE MTPOBOIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM MPOJTYKTOB PEAKITUH C
OTIOpO# Ha 00pas3el], aNroOpUTM yueOHBIX JEHCTBU;
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BJIQJICHUE OCHOBHBIMH METOJIAMU HAYYHOTO TO3HAHUS (HAOII0IeHNE, U3MEPEHHE,
AKCIIEPUMEHT, MOJEIMPOBAHUE) NPU HM3YyUYEHUU BEIIECTB M XMMHUYECKUX SIBICHHUI C
OMOpOM Ha aIrOpUTM Y4EeOHBIX NEUCTBHUM; yMeHUe chHOpMYIUpOBaTh MpPOOJieMy H
NPEIJIOKUTh TMYTU €€ PEIICHUs] C TMOMOIIbI0 Iefarora; 3HaHHWE OCHOB Oe30IacHOMN
paboThl C XWMHUYECKMMH BEIIECTBAMHU, XHMHUYECKOW TMOCYJIONM M J1abopaTOpHBIM
000pyI0BaHUEM;

HaJIM4ME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIETYIOMINX
XUMUYECKUX DKCIIEPUMEHTOB IO PYKOBOACTBOM YUYUTENS C OOCYXKICHHEM IIIaHa
pabOThI WIIM COCTaBICHUEM TaOJUIIHI:

U3Y4YCHHUE U ONMCAaHNUE (PU3NICCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GU3HMUECKIUMHU ¥ XUMUUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITHH;

U3YYCHHUE CTIOCOOOB pa3/ieNIieHUsT CMECe;

MOJIyYeHHUE KUCIIOPO/Ia U U3YUEHUE €r0 CBOMCTB;

MOJIy4eHHUE BOJIOPOJIa U U3YUYECHHE €T0 CBOMCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe €ro CBONCTB;

MOJIyYeHHE aMMHUaKa U U3YyYEHUE €ro CBONCTB;

MPUTOTOBJICHHE PACTBOPOB C OIPEICICHHOW MAacCOBOW JOJeH pPacTBOPEHHOTO
BEIIIECTBA;

UCCJICIOBAHUE M OMNMCAaHUE CBOWCTB HEOPTraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTujopaHxa W (deHondTanenna) s
OTIpeIeICHHS XapaKTepa CPeIbl B PACTBOPaX KUCIIOT U IICIIOYCH;

W3YYCHUE B3aWMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHIAMH METaJlJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMH;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHHI;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 PacTBOpaA COJIH;

UCCJIeI0BaHNE aM(POTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U ITUHKA,

pelIeHre  DKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTaHWYECKUX COCTUHEHUNY;

pelIeHHe  OJKCIEPUMEHTAIbHBIX  3a7ad M0 TeMe  «DJIEKTPOJIUTUYECKAS
JTUCCOIIHAITSY;

pelIeHre IKCIEPUMEHTAIBHBIX 3a/1au 1Mo TeMe «BakHeillne HeMeTalibl U UX
COCTUHCHHUS;

pEIIeHNEe SKCIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHelmme MeTamisl U uX
COCITMHCHHUSY;

XUMUYECKHE DKCIIEPUMEHTBI, MILTIOCTPUPYIOIINE TIPU3HAKK TTPOTCKAHUS PEaKIIHA
HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEAKIMM Ha MPHCYTCTBYIOIIME B BOJHBIX PacTBOPax HOHBIL:
xJjopua-, Opomuna-, uoaua-, cyibdar-, Qochar-, kapOboHaT-, CHUIMKAT-AaHUOHBI,
TUJIPOKCUA-UOHBI, KaTUOHBI aMMOHUS, MarHus, KajblMs, aJlOMUHMS, *Kejes3a (2+) u
xene3a (3+), menu (2+), HUHKa;

YyMEHUE TPEACTABIATh PE3YJNbTaThl JKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0KA3aTeNbCTB, TPA(PUKOB U TAOJIUII U BBISBISATH YMIIUPUIECKHUE 3aKOHOMEPHOCTH;
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BJIa/ICHUE MpaBUiIaMHi 0€30MacHOr0 OOpalleHus! C BEUIECTBAMH, UCIOIb3YEeMbIMU
B TIOBCEJHEBHOM MHW3HU, a TaKXe IpaBWIAMM IIOBEACHUA B ILENAX COepexeHus
3I0pOBbSl M OKpYXKAIOIIEH MNPUPOAHON cpeabl; IMOHUMaHWE Bpena (OMacHOCTH)
BO3/CHCTBHUSI Ha >KUBBIE OpPraHU3MBbl OIPENEICHHBIX BEIIECTB, a TaKXKE CIIOCOOOB
YMEHBUICHUS M NPEJOTBPALLCHUS WX BPEIHOIO BO3JCHCTBHS; MOHMMAHWE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB Ul OpraHU3Ma 4YeJIOBEKa;

BIAJCHUE OCHOBAMM XWUMHYECKOM TIPaMOTHOCTH, BKJIIOYAIOIIEH YyMEHHE
MPaBUJIBHO MCIOJIb30BaTh HW3YYEHHBIE BEIIECTBA W Marepuanbl (B TOM YHUCIE,
MUHEPAJIbHBIE YAOOPEHHS, METaUIbl U CIUIaBbl, MPOIYKTHI MEPepadOTKU MPUPOTHBIX
HCTOYHUKOB YTJIEBOJOPOAOB (yIiis, MPUPOAHOrO rasza, He(pTH) B OBITY, CEIHCKOM
XO35MCTBE, Ha MPOU3BOJCTBE; YMEHUE MPUBOAUTH MPUMEPHI  MPABUIBHOIO
MCIIOJIb30BaHUS U3YUYEHHBIX BEILIECTB U MAaTEPUAJIOB;

YMEHUE YCTAaHABIMBATH CBA3M MEXKIY PEAJbHO HAOIIOJaEMBIMU XUMUYECKHUMHU
ABJICHUSIMU M TIPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSCHATH
IPUYMHBl MHOTOOOpa3usi BELIECTB; YMEHUE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C IIOMOIIBIO MEArora;

npejcTaBlIeHUEe O cdepax NpoPecCHOHANBHON IESTENbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH HA JOCTHIKEHUSX
XUMHUYECKON HAyKd; HaJlMuuMe OmnblTa paboThl C PA3NIUYHBIMU HMCTOYHHUKAMM
uHbOpMalMu MO XUMUU (HAYUHO-IIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHMKH,
MHTEPHET-PECYpPChbl) C OMNOpPOl Ha aIrOpUTM: YyMEHHE OOBEKTHUBHO OLICHHBATh
MH(}OpMAUIO O BEHIECTBAX, UX NPEBPALIECHUAX U MPAKTUUECKOM NPUMEHEHHH.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«Xumus», pacrpeielieHHbIe 10 rojiaM 00y4YeHus

Pe3ynpTaThl 1mo rogam (OpMyIHpPYIOTCS IO MNPUHLMIYY A00aBIEHUS HOBBIX
pe3ynbTaToOB OT IroJa K rojay, y>K€ Ha3BaHHbIE B MPEAbIAYIIMX Tofax MO3ULUH, Kak
IIPaBUJIO, JOCJIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3YNbTaThl OUEPEAHOIO TOJa
M0 YMOJTYaHHIO BKJIIIOYAIOT PE3yNbTaThl MPEAbIIYLINX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIIOHSATHW: aToOM, MOJIEKyJa,
XUMHYECKUN AJIEMEHT, TIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCThb, OTHOCHUTEIbHAs aTOMHAas W MOJICKYJIApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MAcCOBasl JAOJS XMMHUYECKOTO DJIEMEHTA
B COCOWHEHWU, MOJBSIpHBIK 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*IEKTPOOTPHUIIATEILHOCTR®, ~ CTENEHb  OKUCICHUS,  XHUMHUYECKas  peakius,
KIaccu(puKanus peakiuii: peakiud COSAMHEHUS, PEaKIMU Pa3JIOKECHHs, PEaKIuu
3aMEIICHHs], PEaKIui 00MeHa, 9K30- U SHJIOTEPMHUUCCKHUE Peakluu; *TermioBoit 3hdext
peakmu’™®; aIpo aroma, dJIEKTPOHHBIA CJIOW aTroMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasl CBS3b, MOJSIPHAS] W HEMOJSpHAs KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PAacTBOP, MaccoBasl JIOJIS BEIIeCTBA (MPOIEHTHAS KOHIICHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX IMOHATHHA (cM. 1. 1) m
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MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHUS (POpPMYJI BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIM, 3JIEKTPOHHOTO OanaHca;

OTPEENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OMHApHBIX COCIMHEHUSIX C OMOPOM Ha OmpenesieHus, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; NPUHAJIC)KHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy
coelMHeHU 1o ¢dopMmysiaM; BHUJ XHUMHYECKOW CBA3M (KOBAJIEHTHAas M HOHHAs) B
HEOPraHWYECKUX COCTUHEHUSX;

UMETh TMPEACTABICHHE O CUCTEME XUMHUYECKHMX 3HAHUW, YMETh C MOMOUIBIO
YUHTEJS MPUMEHITh CUCTEMY XMMHYECKUX 3HAHUU, JUIsl YCTAHOBJIEHUS B3aWMOCBSI3U
MEX/1y U3yUYE€HHBIM MAaT€pUAIOM U MPHU MOTyUYECHUU HOBBIX 3HAHUM, a TakxKe Ipu padoTe
C UCTOYHHKAMHU XUMHUYecKoil wuHpopmarmu. OpHEHTHPOBATHCS B TOHATHAX U
OIeprupoOBaTh UMHU Ha 0OA30BOM YPOBHE, IPUMEHSTH IIPH BHINOJHEHUN YUYE€OHBIX 3aaHHM
U pEelICHUHU PacUeTHBIX 33Jlay C OMOPON Ha aJITOPUTM YUYEOHBIX JIEUCTBUM U3YYCHHBIC
3aKOHBl M TEOPUHU: 3aKOH coxpaHeHus wmaccel, Ilepumonmueckmii 3axon [[.W.
Menneneena, *3akoH MOCTOSHCTBA cOCTaBa™®, 3aKOH ABOraJipo; aTOMHO-MOJIEKYJIIpHas
teopusi. CoOTHOCUTh 00O3HAUEHHUs, KOTOpble MMeroTcsi B Tabnuue «lleprmoauueckas
cucteMa  XxumMudeckux  simeMeHtoB  JI. 1.  MeHnneneeBa» ¢ UYMCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3aps sipa,
oO11ee YMCIIO 3JIEKTPOHOB U PACHPEICIICHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PHUIIMPOBATh XUMUYECKHE DJEMEHThI; HEOPraHMYEeCKUE BEIIECTBA;
XUMHUYECKUE peakiuu (10 YKCIy U COCTAaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, I10
TEMI0BOMY 3P (EKTy, 0 U3MEHEHHUIO CTEIIEHU OKHUCIICHHS XUMUYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUI C OIIOPOU HA CXEMBI,

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHMS;
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUAX MOCIIE
MPEIBAPUTENLHOTO 00CYXKACHUS C IEAArorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (PopMyse COeIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOPE; MPOBOAMTH PACUETHI 10 YPAaBHEHHIO XUMHYECKON PEaKIHH C
OTIOPOM Ha aJrOpUTM;

IPUMEHATH OCHOBHBIE ONEpPALUU MBICIUTEIBHOW NEATEIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHUE, O0000IIeHHE, CcucTeMaTu3alus, Kilaccu(uKkaius, BbISIBICHUE
MPUYMHHO-CJIEJCTBEHHBIX CBS3€M — IJI1 M3yYEHMs] CBOWMCTB BEIIECTB U XUMHUYECKHX
peaKklMii; ecTeCTBEHHO-HAy4YHbl€ METOJbl MO3HaHUS — HaAONIOJAEHHE, WU3MEpPEHHE,
MOJEJIUPOBAHUE, SKCIEPUMEHT *(peajbHbli W MBICICHHBIM)® 1MOJ PYKOBOJICTBOM
MeJ1arora;

CJIEIOBaTh TPaBWJIAM TIOJIb30BAHUS XHMHYECKOM TOCYIO0M W J1abopaTOpPHBIM
o0opyOBaHUEM, a TakXKe IMpaBWJIaM OOpaIlEHHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
cOOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAa M KHUCJIOPOJA), MPUTOTOBICHUIO
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PacTBOPOB C OINPEAEIEHHON MACCOBOM A0JIEH PaCTBOPEHHOIO BEILECTBA; INIAHUPOBATH
U MPOBOJUTH XMMHUYECKHE DKCHEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJOT C IOMOIIBIO HWHIUKATOPOB (JakMyc, (eHondTanenH, METWIOpaHX U Jp.),
HNOJATBEPKAAIOUINX KAYeCTBEHHBI COCTaB HEOPraHMYECKHX BEUIECTB (KaueCTBEHHBIE
peakiuy Ha HOHBI) 0] PyKOBOJICTBOM II€Jlarora.

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX MOHSATUN: XMUMHUYECKUN DSJIEMEHT,
aToM, MOJEKyJla, HMOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPHUIATENBHOCTD, CTENEHb OKHUCICHUS, XUMHUYECKas peakius,
XUMHYECKasi CBSA3b, *TEIIoBOM A((PEeKT peakinu, MOJb*, MOJSIpHBIH 00BEM, pacTBOD;
AJIIEKTPOJUTHI, HEINEKTPOJIUTHI, IJICKTPOIUTHUECKAST TUCCOIMAIINS, PEAKIMU HUOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE paBHOBECHE, OOpaThUMble W HEOOpaTUMbIE
peakuu™®, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAaHOBJICHHE, auioTponusi, amMpOTEpHOCTh, XUMHUUYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METa/UIMYecKas), KpUCTAJUIMYEeCKas pemeérka, *Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKON peakiuuu®, MpeaenbHO JIOIMyCcTUMAast
konteHtpanus (I1/1K) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATUNA (cM. m. 1) u
MPUMEHSTH ATU TOHSTHS MPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;

UCIIOJIb30BaTh 3HAKU W CUMBOJBI JUIsl (PUKCAIIMKM PE3yJIbTAaTOB HAOJIOICHUIA,
cocTaBiieHus] (GOpMyJ BEIIECTB U YPABHEHHN XUMHMUYECKHX PEAKIMM, 3alUCH JaHHBIX
ycnoBuii 3aia4. Mcnonb3oBaTh 0003HaueHus, uMmerotuecs B [leproguyeckoit cucreme
U Tabnuile pacTBOPUMOCTH KHCIIOT, OCHOBAHMA M COJIEH B BOJE JJIsi BBIOJTHEHUS
3aJaHuM.

OTIPENENATh BAJICHTHOCTh M CTEMEHb OKHUCJICHUS XWMHUYECKHX DJIEMECHTOB B
COCIMHEHUSIX PAa3IM4YHOrO0 COCTaBa; MPUHAIJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COEAMHEHUN C OMOPOW Ha OINpPEIEIEHHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC;
BHJIBI XUMHUYECKON CBsI3M (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas) B HEOPTaHUICCKUX
COCIMHCHMSIX; 3aps]l MOHA IO XUMHUYECKOH (opMyrse; XapakTep Cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUIl KPUCTAIUIMYECKOW PpEmETKH KOHKPETHOIO
BelecTBa™;

packpbiBaTh  cMbIci  [lepuommueckoro 3akona J[.M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHMMAHME: *OMHUCHIBATHh U XapaKTEPU30BATh* TaOIMYHYIO
dbopmy Ilepuogmveckoil CHUCTEMbl XHUMHYECKHX OJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg moarpynma (A-rpynma)» U «mobounas moarpynna (b-rpymma)», manbie u
OOJBITINE TIEPUOJIBI; * COOTHOCUTH® 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TIEPUOINYECKOMN
Ta0HIIC, C YUCIOBBIMUA XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsa siapa, o0UIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX IO DJIEKTPOHHBIM
CJ0sIM); *OOBICHATH* OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHUX
AJIEMEHTOB M MX COCAMHCHHUHN B TIpeieiiax MajblX NEPHOJOB M TJABHBIX TOJATPYII C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(ULIMPOBATh XMMHUYECKHE JJIEMEHTHl; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKHE peakmuu (10 YHCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEHIECTB, ITO
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TermoBoMy 3G (EKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHHS] XUMUUYECKUX AJIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CICIU(DUIECKHEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAasl OMHCAaHWE MPUMEpPaMU MOJEKYISPHBIX U
MOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMI C OTIOPOI HA CXEMBI;

COCTaBJISATh YPaBHEHHUS JJICKTPOJUTHUUECKON TUCCOIMAIMKM KHUCIIOT, MIEI04Yer U
COJICH; TIOJIHBIE W COKpall€HHbIC ypaBHEHUsI PEAKIIMd HOHHOIO OOMEHA; ypaBHEHUS
peakiuii, MOJTBEPKIAIOIINX CYIIIECTBOBAHUE T'E€HETUUECKOM CBSI3M MEXK]y BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX peakiui
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaKIUd;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXHOCTH TPOTEKAHMUSI XUMHUYECKUX TMPEBPAIICHUN TOCIE MPEABAPUTEIBHOTO
00CYXKIeHHUsI C TICAarorom;

BBIYUCIISITH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJIO XUMHUYECKOTO 3JIEMEHTa Mo (popMysie COCIMHEHUS; MaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOIAUTH PACUETHl MO YPABHCHHIO XMMHYECKOW PEAKIMH C
OIIOPOW Ha aJITOPUTM;

cle/oBaTh TMpaBWaM II0JIB30BaHHMS XUMHYECKOM IOCYJIOH M J1abopaTOpHBIM
obopy/oBaHHEM, a TaKXe MpaBuiIaM OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHIO JTA00OPATOPHBIX XUMUYCCKUX OTBITOB IO TIOJYUYCHHUIO U
COOMpPaHUIO ra3000pa3HbIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

MPOBOAUTL PEAKIMH, MOATBEPXKIAONIME KAYeCTBEHHBIA COCTAaB Pa3IUYHBIX
BEIIIECTB: PACIO3HABaTh OMNBITHBIM NyTEM XJIOpUA- OpoOMHUI-, HOAUI-, KapOoHAaT-,
dbochar-, cunukar-, cyinbdar-, THUIPOKCUI-UOHBI, KATHOHHI AMMOHHUS U HOHBI
M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX pPacTBOpaX HEOPraHUYECKHUX
BEIIIECTB;

MIPUMCHSITh OCHOBHBIC OIIEPAIIMM MBICTUTEILHON JIEATCIPHOCTH — aHaIM3 H
CHHTE3, CpaBHECHHE, OOOOIICHUE, CHCTEeMAaTH3allui0, BBISBICHUE  MPUYHUHHO-
CJICJICTBEHHBIX CBSI3€M — JUISI M3YYEHHUS CBOWMCTB BEIIECTB M XUMHYECKUX PEAKIIHM;
€CTECTBEHHO-HAyYHbIC METO/BI MO3HAHUS — HAOJIOJIEHNEe, U3MEPEHHUE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (pEeabHBIA U MBICIICHHBIN ).
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COAEPKAHUE YYEBHOI'O HPEIMETA «XUMMUA»

COJEP)XAHUE OBYUEHNA B 8 KITACCE

[lepBOoHaUaIbHBIE XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Ponb XuMuu B KU3HU 4enoBeka. Terna U BelllecTBa.
®u3nvecKue CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIECTB. * XUMHUS B CUCTEME
Hayk.* UYwucteie BemectBa W cMmecu. CnocoObl pasneneHus cmeceid. [IpaBuia
6e30macHOro oOpaleHus ¢ BEHIeCTBaMH U JIabopaTopHbIM 00opynoBanueM. * [lonsitue
0 METO/IaX MO3HAHUS B XUMHU.*

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHToB. OTHOCUTENBHAS aTOMHas Macca. IIpocTeie U cllokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. *3aKoH
MOCTOSIHCTBA cocTaBa BemiecTB.* OTHOCUTENbHAsT MOJIEKYJsipHass Macca. MaccoBas
JOJISI XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

@u3nuecKue W XHUMHUYECKHE SBJICHUA. XHUMHU4YecKass peakuus. [lpuzHaku
XUMHAYECKUX PEaKLIMi. YPABHEHHUS] XUMHUYECKUX PEAKUNNA. 3aKOH COXPAHECHHS MaCChl
BemecTB. Kiaccudukanus XUMHYECKUX peakiuil  (COeAMHEHUs, Pa3JIOKEHUs,
3aMeIeHus, OOMeHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIA0OpaTOpUM W MpUEMAMH OOpallleHUs ¢ J1a0OpaTOPHBIM O00OPYIAOBAHUEM;
M3y4eHUE UM OINHCAHWE (PU3NYECKUX CBONCTB O0Opa3llOB HEOPTaHMYECKUX BEIIECTB;
HaOmoieHne pu3nyecKux (IJIaBJICHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE ¥ KOHJIEHCAIIs BOJIbI) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATUBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJCHCTBHE Mejla C KHUCIOTOM) SIBJICHWM, HAOMIOJACHHWE W OIMCaHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3fioKeHHe caxapa, B3auMOJCUCTBUE
CEpHOM KHUCJIOTHI C XJOpHIOM Oapusi, pasnoxkenue ruapokcuna memu (II) mpum
HarpeBaHUH, B3aUMOJCHCTBIE Jele3a ¢ pacTBopoM coy Meau (I1));u3yduenue cnoco6oB
paszznenenus cMecel (C MOMOIIbI0O MaruuTa, GUIbTPOBaHKE, BHITIAPUBAHKE, TUCTHILISIINS,
xpoMarorpadusi), MpoBeACHUE OYUCTKU TMOBAPEHHOW COM; HAOIIOEHUE U OMUCaHUE
pe3yibTaTOB TMPOBEICHUS OMbITA, WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl;
co3JlaHue MojieNiel MOJIEKYJ (IIapOCTEP>KHEBBIX ).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIECTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopoa — 3J€MEHT U MPOCTOE
BenecTBo. Haxoxxenue kucnopoga B mpupoje, Gu3ndeckue 1 XMMHUYECKHE CBOICTBA.
Peakumuu ropeHus mpoOCTBIX M CIOXKHBIX BemiecTB. CocoObl MOMy4eHHsI KUCIOpoaa B
naboparopun *u npomsbinuieHHoCcTU.* [Ipumenenue kucnopoaa. [lonstue 06 oxcuaax.
Kpyrosopot kucinopona B nmpupoe. * O30H — ajtoTponHasi MOAU(PUKAIUS KUCIOPOa.

TernnoBo# 3 PexT XuMHUIECKON peakiny, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30-
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
napHUKOBOTO Y (exTa, pa3pyIieHne 030HOBOTO CIIOS.*

Bonopon — aneMeHT u npocToe BeniecTBo. HaxoxeHne Bomopona B MPUPOJE,
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br3MYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MMpUMEPE B3aUMOACHCTBUS C HEMETAIUIAMU U
OKCHJIaMU METAaJIOB), IPUMEHEHHUE, *cnocoObl monydyeHus.* IloHstue o kuciaorax u
COJISIX.

KomuuectBo BemectBa. Monbs. MonsipHas Macca. 3akoH ABorazipo. MoJspHBIit
00BEM razoB. PacueTsl mo xumuyeckoit hopmyse. PacueTsl MaccoBOM 10U XMMHUYECKOTO
AJIEMEHTAa B COEIMHEHUU, KOJMYECTBA BEIECTBA, MOJSPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacu€rbl Mo XMMUYECKUM YPAaBHEHUSIM.

*®usnueckue cBorcTBa Bojbl. Boma. Ee coctas, ctpoenue u mosiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. lloHsiThe pacTBOPMMOCTH BelIeCTB B Boje.* Pacuer maccoBoil momu
BEIllECTBA B pacTBope (MpoIleHTHAas KOHLEHTpanwus). MaccoBasi 10Jisl BelllecTBa B
pactBope. * XUMHYECKHUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanblusi, okcugom cepbl (IV) peaknuu ¢ MetajiamMu, KUCIOTHBIMU M OCHOBHBIMH
okcugamu). [lonstre 06 ocHoBaHusX. POk pacTBOpOB B MpUPO/JIE U B JKU3HU YEIIOBEKA.
KpyroBopot Boabsl B mpupoje.* 3arps3HeHHe MNPUPOIHBIX BOJ. OXpaHa U OYHCTKA
MIPUPOJIHBIX BOJ.

Baxneiiimme  kiaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxanus
HEOpraHu4yeckux coequHeHudd. OKCUIBI: CcOCTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aMdoTepHbIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (1) u
okcuaa azora (1)), nomenknarypa.* *[lonmydyeHue* M XUMHUYECKHE CBOWCTBA OKCHJIOB
(B3auMopeiicTBe ¢ BOJAOW, KucloTaMu, mienodamu). OcHoBanusa. Kiaccudukanus
OCHOBaHWW: IIEIOYM W HEPACTBOPHMBIE OCHOBaHUA. HoOMEHKIaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHH (B3aMMOJACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCIOTaMHU, coJiiMu). * [lomydeHne ocHOBaHUMA.*

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUEeCKue U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH,
COJIAIMHM, Ha TIPUMEPE COJSHOM U CEpPHOM KHCIOT), *crnocoObl moiydeHus.* Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpemHue): HOMEHKJIATypa CoOJei,
*CrocoOBI MOTYYEHHUS™, B3aUMOJICUCTBHE COJIeH ¢ MeTaUlaMH, KUCJIOTaMH, IeJI0YaMu
U COJISIMU, IPUMEHEHUE.

[ToHuste 00 aM(pOTEepHBIX TMAPOKCHUIAX (Ha MpUMEpe IUHKA U * aIFOMHHUSA®):
*XUMHYECKHE CBOWMCTBA (B3aMMOJICHCTBHUE C KHUCIOTAMHU U IIEI0YaMH, Pa3I0KeHUe Mpu
HarpeBaHUM) U MOJTyYeHue.*

['eHeTnyeckasi CBsI3b  MEXAY KJaccaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKHUH IKCTIEPUMEHT: KaUeCTBEHHOE OINpEeICHUE COACPKaHUs KUCIOPOoaa
B BO3/IyX€; MOJIy4YEHHUE U U3yYeHUE CBONCTB KUCJIOPO/a; HAOMI0ICHUE B3aUMOICHUCTBUS
BEIIIECTB C KUCJIOPOJOM U YCIIOBHUSI BOBHUKHOBEHHMS U MPEKpaIlleHHs TopeHus (Toxapa);
03HAaKOMJIEHUE C 00pa3liaMu OKCUIOB U OMMCAHUE UX CBOMCTB; MOJYYECHUE U U3YUCHUE
CBOMCTB BOJIopoja (TOpeHHe); HaOII0IeHHE 00pa3loB BEIIECTB KOJIUYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3MYHON PACTBOPUMOCTHIO;
IPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIbI C MeTaJUIaMu (HATpUEeM M KaJibIlueM) (BO3MOKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); OINPEJICIICHUE PACTBOPOB KHUCIOT U IIEJIOYEH C
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MOMOINBI0  MHIWKATOPOB; HCCIIENOBaHHE OOpa3loB HEOPTraHWYECKHX BEIIECTB
pPa3IMYHBIX KJIACCOB; HAOMIOJECHUE HM3MEHEHHUs OKPACKM HHAMKATOPOB B PacTBOpax
KHCJIOT U IIEJoYel; n3ydeHue B3aumoaercTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT ¢ METAJJIaMHU, PeaKLMil HEUTpalIn3alny; MOJyYEHHE HEPACTBOPUMBIX
OCHOBAHHUW, BBITECHEHHE OJIHOIO METa/ula JAPYIMM H3 pPacTBOpa COJM; pEUICHUE
DKCIEPUMEHTANIbHBIX 33/lad 1o TeMe «BakHelmue KiIacchl HEOPraHUYECKUX
COEIMHEHUI.

[lepnoguueckuit 3akoH U llepuonnueckas cucteMa XUMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHre aToMOB. XUMHUUECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.

[lepBble OMBITKU KIaCCU(PUKALIMN XUMUUYECKUX 3J1eMEHTOB. [loHsITHE O Tpymmax
CXOOHBIX 3JEMEHTOB (ILEJOYHbIE U IIEIIOYHO3EMENIbHBIE METAUIbl, TaJIOrEHBI,
WHEpPTHBIE Ta3bl). *DJIEeMEHThI, KOTOpble 00pa3yloT amM@OTepHbIE OKCUIBI U
TUJAPOKCUTIBL.*

Ilepuonnueckuin 3akoH. Ilepuomnueckas cucremMa XUMHYECKUX DJIEMEHTOB
. . Menneneena. KopoTkonepuoanas u * IITMHHOTIEpUOTHAS dbopmbl
ITepuonnueckoin cucreMbl xumuyeckux sneMeHToB [l. WM. MenneneeBa. Ilepuonsl u
rpynnbl. @U3NYECKUH CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IEPHUOAA U TPYIIIbI
DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. *M3oTonbl.* Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 xuMuueckux snemeHToB Ilepuonnueckoi
cucrembl JI. 1. MenneneeBa. XapakTepUCTMKA XHUMHUYECKOIO OJJEMEHTa IO €ro
nonoxenuto B [lepnonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJsblX MEPUOAOB M TIaBHBIX
MOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOPSAJIKOBOr0) HOMEpa 3HAuYCHHE
Ilepuonnueckoro 3akoHa u llepuoaMYECKON CHUCTEMBI XMMUYECKHUX 3JIEMEHTOB IS
pa3BuTHs Hayku U nipakTuku. Jl. 1. MenneneeB — y4€HbIN U TpaxaaHUH.*

Xumuueckasi cBsi3b. KoBasieHTHast (mosisipHas W HEMOJIApHAsi)  CBS3b.
* DNEKTPOOTPHUIIATEIBHOCTh AaTOMOB XUMHUYECKHUX 3J1eMeHTOB.* VoHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIH.

XUMHYECKUN OKCIEPUMEHT: H3y4YeHHWe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJUIOB; B3aWMMOJICUCTBUE THAPOKCUIA IIMHKA C PACTBOPAMH KHUCJOT WU ILIEJIOYEH;
MIPOBEICHUE OMBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHus, COSTUHEHUS).

MexnpeaMeTHble CBA3U

Peanmuszanuss MeXNpeaMETHBIX CBS3€d NpPU HM3YYEHUM XUMHM B 8§ KJacce
OCYILECTBIISICTCS Yepe3 HMCIOJBb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHMH,
TaK W MOHATHUM, SBJIIOIIMXCA CUCTEMHBIMH JUISl OTIAEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAay4YHOI'0 IIUKIIA.

OO1ue ecTecTBEHHO-HAay4YHble MOHATHUSA: HAy4yHbBIA (akT, ruUmoresa, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KJacCupUKalus, NEPUOAUIYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
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MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIh, SIBJICHHE.

dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], HW30TOIIBI,
PaMOaKTUBHOCTh, MOJIEKYJIa, SJCKTPUUSCKHA 3apsij, BEIIECTBO, TENIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, a3, (PM3WUYECKHE BEIUYHHBI, STUHUIIBI U3MEPCHHS,
KOCMOC, TJIaHEeTHhI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIC3HBIC
MCKOIIaeMbI€, TOIIJIUBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemecTBo u XuMuyeckasi peakius

[lepmomnueckuii 3akoH. Ilepuogmyeckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. U. MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MCHEHUM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, KANHs, KaJbLMsI U UX COCAUHEHHH B
COOTBETCTBUH C NOJIOKEHUEM DJIEMEHTOB B [leproandeckon cucTeMe M CTPOEHUEM HX
aTOMOB.

Crtpoenue BemecTBa: BHUAbl XUMHUYECKOW CBSI3U. THNBI KPUCTALIMYECKHUX
pPEETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKY U BUIA
XUMHUYECKOH CBSI3U.*

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaAHAs U
TPUBHAJIbHAS). XMUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKHUX COCIMHEHNN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XuMu4ecKux peakluid 1Mo pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEMJIOBOMY 3P (EKTy, O U3MEHEHUIO
CTENEHEH OKHUCJIEHUS XHMHUYECKUX DBJIEMEHTOB, *1IO0 O0OpaTUMOCTH, MO YYaCTHIO
KaTanauzatopa).* OK30- M JHIOTEPMUYECKHE peakuuu. *TepMOXUMHUYECKUE
ypaBHEHUS.*

*IloHsiTHE O CKOpOCTM XHUMHuYecKoul peakuuu. [loHarune o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOrE€HHBIX U TEeTePOreHHBIX
peakuusx. [loHaTre 0 xumMuueckom paBHOBecHHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHS.
@akTOphl, BIUAIOIIME HA CKOPOCTh XUMUYECKONW PEAKLIUN U MOJIOKEHNE XUMHUYECKOTO
paBHOBecHUs.*

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCcTaBlIeHHE YPAaBHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJBHBIX PEaKIUi C UCIIOIb30BAHUEM METO/1a AIEKTPOHHOTO OajlaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAS JTUCCOLUALNA.
DNEeKTpOJIUTBI W HE3NEKTPoJuThl. KaTuOHBI, aHMOHBIL. *MexaHu3M JIUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHAAMH XHMH4YecKoW cBs3u. IloHstme o creneHu
nucconyanuu.* CUabHbIE U C1a0ble AJIEKTPOTUTHI.

Peakiuun nonHoro oOMeHa. YclioBUS MPOTEKAHMS PEaKlUid MOHHOTO OOMeHa 0
KoHIA. ITonHbIEe U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuui. XUMHUYECKUE CBOKCTBA
KHCJIOT, OCHOBAaHMI W CoOJiei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHbIE pEaKIMM HA KATUOHBI W AHUOHBI:
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XJIopua-, OpomMua-, HOAUA-, cyibdaT-, KapOoHAT-, cuiIMKaT-, ¢GocdaT- aHUOHBI;
TUJIPOKCUA-UOHBI; KaTHOHBI aMMOHMS, MarHus, KaJbIUs, aJlOMUHU, kene3a (2+) u
(3+), menu (2+), MMHKA, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHUCTAUTMYECKUX
pemETOK HEeOPraHUYECKNX BEIIECTB — METAJUIOB UM HeMeTauloB (rpadura u anmasa),
CIIOKHBIX BEIIECTB (XJIOpUAA HATpPHUs); MCCIECIOBAHUE 3aBHCUMOCTH CKOpPOCTH
XUMUYECKOW peakUuu OT BO3ACUCTBHUA PA3IUUHBIX  (PAKTOPOB; HCCIEIOBAHUE
AIIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOIMAIIUN KUCIIOT, IIEI04Yel u
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPUATOB); IMPOBEIECHUE  OIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKU MPOTEKAHMS pPEaKIUid HOHHOrO oOMeHa (0Opa3oBaHUE
OCajika, BBIJICJICHUE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuuid (TOpeHHe, peakuu pPas3iokKeHUs,
COEMHEHMS); PacllO3HABaHWE HEOPTaHMYECKHX BEIECTB C MOMOIIbI0 KaYyeCTBEHHBIX
peakiuii Ha HOHBI; PELLIEHUE SKCIIEPUMEHTANIbHBIX 3a/1au.

Hewmeramnsl 1 uX coequHeHUs

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHuss. CrpoeHue u (uU3NYECKUE CBOICTBA MPOCTHIX
BELIECTB — TaJOreHoB. XUMHUYECKUE CBOMCTBA Ha MpHUMEpE XJIopa (B3aUMOJCICTBHUE C
MeTaljlaMd, HEMeTallaMd — BOJAOPOJOM U  KHUCIOPOAOM, *mieroyamu’™).
XnopoBoaopoa. CoJisiHas KUCI0Ta, XUMUYECKHE CBOMCTBA, *MOTyYeHUE™, MpUMEHEHHE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OPraHM3M uesioBeka.®* BaxkHeiline XJI0puasl U
UX HaXO0XKJICHHUE B MPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUSs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTENIEHN OKUCIICHUSI.

Crpoenre W (pu3MUECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEpPHI.
AnnoTponHble MOAU(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3aumojeiicTBue *c HemeTauiaMu™* — BOJOPOJOM M KHCJIOPOJIOM, METaJUIaMu,
**KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM Kkucioramu).* CepoBOAOpPOI: CTPOCHUE,
¢u3znueckue U XUMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAaHOBHUTEJIbHBIE CBOMCTBA).
Oxcupl cepbl Kak IPeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pusndeckue
U XUMHUYecKkue cBoucTBa (o0mme wu crnenuduyeckue). Coau CEepHOW KHCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. * XUMUYECKUE peaKLny,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCIOTHI.™
Haxoxnenue cepol u €€ coequHeHnid B npupoje. [I[puMeHeHune cepel U ee COeIMHEHUM B
ObITY M B TNPOMBIIUICHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COCIMHEHUSIMU CePbl (KUCIOTHBIE TOXKIH, 3arPSI3HEHUE BO3/1yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBparnieHus. *

OOmast xapakrtepucTuka osiemMeHToB VA-rpynnbl. OCoOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapakTepHbIE CTEIIEHU OKUCICHUSI.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE C METAJUIaMU M HEMETaUIaMH - KHUCJIOPOJAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMUak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(oKHCcneHne, OCHOBHBIE CBOMCTBA BOJHOIO pacTBOpa), *MoidydeHHe™ U NpUMEHEHHE.
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Conmu aMMoOHHS: cocTaB, (PHU3MYECKHME M XHUMUYECKHE CBOMCTBa (pa3joKeHHeE,
B3aMMOJIEUCTBHE CO LIeJ0oYaMH), NpuMeHeHue. KadecTBeHHass peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3MYEeCKHe W XMMHYECKHEe CBOMcTBa (oOmue u
cenuduyeckue), *nomydenue.* Hwutparel (pasznokeHue). A30THCTas KHUCJIOTA.
Hcrnonb3oBaHWe HUTPATOB M COJEH aMMOHHMSI B Kauye€CTBE MHHEPAJbHBIX YI0OpEHUM.
*XUMHUECKOe 3arps3HEHUE OKpYXKalolled cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JI0K]TU, 3arpsi3HEHUE BO3IyXa, TOYBBI U BOJOEMOB).*

®docdop, *ammorponnsie Monudukanuu docdopa,* QunUecKrue U XUMHUECKHUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETA/JIaMH, HEMETaJUIaMH, *KOHIICHTPUPOBAHHBIMH
a30THOW m cepHou kucioTamu).* Oxcua (ochopa (V), oprodochopHas kucioTa:
buznueckue W XUMHUYECKHE CBOWCTBa, *momydenue.* *[lonarue o MuHeEpaIbHBIX
ynoOpenusx: HUTpaThl U docdatel. [loHATHE 0 KOMIIEKCHBIX yaoOpeHusx.* OoOmas
XapakTepucThka 3meMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOCHUS aTOMOB yIiepoaa U
KpeMHHsI. BaleHTHOCTh M XapakTEpHbIE CTENEHU OKHUCICHHS aTOMOB yrjiepoja u
KpeMHus. Pacipoctpanenue yriaeposaa B IpUPOAE, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amwtoTponHblie Moaudukanuu (rpadur, anmaz), GuUUYECKUE WU
XUMUYECKME CBOMCTBA TMPOCTBHIX BEMIECTB (B3aMMOJICUCTBHE C  MeETaJIaMH,
HEMETaJlIlaMH, *KOHIICHTPUPOBAHHBIMH a30THOM M CEPHOW KHUCIOTaMM)*. AncopOuusi.
Kpyrosopot yrinepoaa B npupozae. Okcuabl yrieposaa, ux (pu3nyecKue U XUMUYECKHUE
CBOMCTBa, IIOJlyu€HUE U MPUMEHEHHe, JCICTBME Ha OpraHU3M  YeJIOBEKa.
*Jkojoruueckue MpoOJIeMbl, CBsi3aHHBIE ¢ okcugoMm yriepona(lV); rumoresa
100aJbHOIO TMOTEIUICHUSI KMMaTta;, MapHUKOBBIM 3 dekT.* YronbHas kucioTa U e€
COJIu, MX (U3MYECKHE U XHUMHUYECKHE CBOWCTBA, *MOJy4eHUE M IpPUMEHEHHe.™*
KauecTtBenHass peakuus Ha KapOoHaT-uoHbl. Mcmonb3oBaHue KapOOHAaTOB B OBITY,
MEUIIMHE, TPOMBIIICHHOCTH U CEJILCKOM XO3SHCTBE.

OOmue mpencraBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COCIMHEHMI yTiiepojaa (Ha MpuUMepe METaHa, dTUJICHA, TaHOJA, YKCYCHOM KHCIIOTHI.
*NUx cocraB u xumuueckoe cTtpoeHue. Kiaccudukanus opraHMYeCKuX BemecTs.™®
[TonsiTue 0 OMOJTOTMYECKU BAXKHBIX BEIIECTBAX: KHUpax, OelKaxX, yrieBojax — M HX
pOJI B JKM3HU ueJoBeKa. * MarepuaibHOE €JMHCTBO OPTaHUYECKUX M HEOPTaHUYECKUX
COEINHEHNI. *

Kpemnauii, ero ¢usmyeckue W XUMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
B3aUMOJICUCTBUSl C MeETa/VIaMU M HEMETaUlaMH), *MojydeHue®* © TNpUMEHEHHE.
*CoenuHenus kpemHus B npupoje. Oomue npeacrapieHus: o0 okcuae kpemuusa(I1V) u
KpeMHUeBOU kucnore. CUIMKaThl, GU3NYECKUE U XUMHUECKHUE CBOMCTBA, MOTyUYeHUE H
NpUMEHEHHe B  OBITy, TMPOMBIIUIEHHOCTH (B  MEAMIIMHCKOW, JIIEKTPOHHOM,
CTpOUTENbHOW W Ap.). BaxkHelmue cTpouTeNbHbIE MaTepuaibl: KepaMmHKa, CTEKJIO,
IIEMEHT, 0eTOH, kesie300eToH. [IpobiemMbl 6€30MaCHOT0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTEpHUaIoB B MOBCEAHEBHON KHU3HU.*

XUMUYECKUN SKCIEPUMEHT: H3yuyeHHuEe O0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, MPOBEJCHUE KAYECTBEHHBIX PEAKIMKA HA XJIOPUI-HUOHBI U
HaOIIOZIcHUE TPU3HAKOB WX TNPOTEKAHUS; OMBITHI, OTpaxkaronme Q(U3NIECKue u
XUMHUYECKHE CBOICTBAa TajOreHOB M HMX COEIWHEHUN (BO3MOXHO HCIOJB30BaHUE
BHUJICOMATEpPHUAJIOB); O3HaKOMJIEHHE C oOpasmamMu  XJOpHAOB  (TaJOTEHUIOB);
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O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COEJUHEHHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATEpHAJIOB); HAOIIOAEHHE Ipolecca OOYIVIMBAaHMs caxapa MOJ JEHCTBUEM
KOHLICHTPUPOBAHHON CEPHOW KUCIIOThI; U3yYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHON
CEpHOU KUCIIOThI, IPOBEJCHNE KAUECTBEHHONW peaklUy Ha CyJb(aT-uoH U HaOII0IeHUE
npu3HaKa e€ NpOTEeKaHUs; O3HAKOMIIEHUE ¢ (PU3HMUECKUMH CBOWCTBaMH a30Ta, (hocdopa
U X COEIMHEHUN (BO3MOKHO UCIOJB30BaHNUE BUIEOMATEPUAIOB), 00pa3liaMy a30THBIX
1 GOCPOPHBIX yIOOPEHUH; TOTyYeHHE aMMHaKa U U3YYEHHE €r0 CBOMCTB; IPOBEICHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHA U (ocdaT-uOH U W3YUYCHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aWMOJECUCTBHE KOHLUEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENbIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUATIOB); U3YUEHUE MOJIENEH KPUCTATUIMYECKUX
peméTok anMasa, rpadura; 03HaKOMIJIEHHE C IMPOLIECCOM aAcopOIMM pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIJIEM M YCTPOMCTBOM NIPOTUBOrasad; IOJIyYEHHE
YIJIEKHCIIOTO ra3a U U3y4YEHHUE €r0 CBOWCTB; IIPOBEICHHE KAYECTBEHHBIX PEAaKUUW Ha
KapOOHAT- U CWJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHUs; 0O3HAKOMIICHHUE C
IIPOAYKIMEN CUIIMKATHON IIPOMBILIICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 110
TeMe «BakHeuIe HeMeTaulbl U UX COCIUHEHUNY.

MeTtaibl 1 UX COEUHEHHUS

OOmias xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux  nonoxeHus B llepmommueckoil = cucremMe — XMMHUYECKHX  3JIEMEHTOB
J1. 1. MenneneeBa u ctpoeHusa atomoB. CTpoeHne MeTaiioB. MeTannnyeckas CBA3b U
METAJUIMYECKAST KPUCTALINYECKAS] PEIIETKA. DJIIEKTPOXUMUYECKAN DAL HANPSIKEHUN
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHUCJIOPOJIOM, BOJIOM, KUCTOTaMu). * O01IMe crnocoObl nojiydeHus: MmetaioB. [lonstue
0 KOPpPO3UHU METAIIJIOB, OCHOBHBIE CITIOCOOBI 3alUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
YyTyH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH .*

[Ilenounsie Merayuibl: MnojiokeHue B l[lepuoanyeckon cucremMe XUMHYECKUX
anemeHntoB J[. WM. MengeneeBa; crpoeHue aromoB.  HaxoxzaeHue B mOpupozue.
@u3nueckue W XUMHUYECKHE CBOWCTBAa (Ha mpumepe Hatpus U Kanus). OKcuasl U
TUAPOKCUBI HATpUS U Kanus. [I[puMeHeHre MeI0uYHbIX METAIIOB U UX COECTUHEHMUIA.

[Ilenouyno3emenbHbIE METAJIBI MarHuu 51 KaJIbLIUK: TII0JIOKEHUE
B [leproanueckoi cucreme xuMudeckux aneMeHToB [[. M. MenaeneeBa; ctpoeHue nUx
aTOMOB; HaxoxJeHue B mpupoje. Pu3znyeckue M XMMHUYECKUE CBOICTBA MarHusi u
Kauiblusl. BaxkHelme coequHeHus! Kanblus (OKCUI, TUAPOKCH, coiu). * KECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHUs.*

AnmoMuHu: TIonokeHue B llepuogumueckol CUCTEME XUMHYECKUX AJIEMEHTOB
JI. I. MenneneeBa; CTPOEHHE aroma; HaxXOXJIeHHEe B Impupone. Duszndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUJA U THUIPOKCUJIA
AJTFOMUHUSL.

Kenezo: nonoxenne B Ileppoamyeckor CHCTEME XHMHUYECKUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpOGHME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKUE CBOMCTBA JKelie3a (B3aUMOJACHCTBHE C METAJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxcunpl, tunpokcuasl u conu xkenesa(ll) m xenmesa(Ill): cocraB, cBoiicTBa u
*oJTydeHue.*
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XUMHYECKUI 3KCIEPUMEHT: O3HAKOMJICHHE ¢ OoOpasllaMy METaUIOB U CIUIABOB,
uX (PU3MYECKUMHU CBOMCTBAMU; U3yUYECHUE PE3YyJIbTaTOB KOPPO3UU METAILIIOB (BO3ZMOMXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), 0COOEHHOCTEHN B3aMMOIEUCTBHS OKCUJA KAJIbLIUS U
HaTpUsl C BOJOM (BO3MOXKHO HCIIOJB30BAHUE BUJECOMATEPHUANIOB); HCCIIEJOBAHUE
CBOMCTB JKECTKOWM BOJBI; TMpoOIlecca TOpPEHUs Kele3a B KHUCIOpoJe (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAIIOB); IPU3HAKOB MIPOTEKAHUSI KAUECTBEHHBIX PEaKIUi Ha
WOHBI (MarHus, KajablMs, amroMuHMs, ImHka, skenesa(ll) u sxeneza(Ill), memu(Il));
HaOJIIOZICHUE U OMHMCAHKE MPOIIECCOB OKPAIIUBAHUS INIAMEHA MOHAMH HATPHS, KIS U
KaJblnst (BO3MOYKHO HCIIOJB30BAHHUE BHICOMATEPHAIIOB); MCCIIENOBaHNE aM(DOTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHHS ¥ TUIPOKCHUAA ITMHKA; PEIICHUE dKCIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxxHelme MeTasibl U UX COEAUHECHUSD).

XHUMUS U OKpYXKarolas cpeaa

*HoBble mMaTepuanbl U TeXHOJIOrMH. BellecTtBa M MarTepuasnbl B MOBCETHEBHOU
KU3HM 4YelloBeKa. XHMHMS M 310poBbe. be3zonmacHoe HCIIONb30BaHHUE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. [lepBasg momomp 0OpU XUMHYECKHX OXKOTax
U oTpaBieHUsIX. OCHOBBI 3KOJIOTHYECKON TPAMOTHOCTH. *

*XUMHUECKOe 3arpsi3HEHHE OKpyKawolled cpeabl (ImpelenbHas JomycTUMas
koHUeHTpauus Beulects — [1JIK). Ponb xumuu B perieHnn sK0JI0ruyeckux npooiaem.*

*IIpupoaHble MCTOYHUKU YTJIEBOAOPOAOB (yrojib, MPUPOJHBIM ra3, He(Th),
MPOJYKThI UX NEPEPAOOTKHU, UX POJIb B OBITY U TPOMBIIUIEHHOCTH.

XUMHUYECKUI HKCIIEPUMEHT: M3y4€HHE O0pa3loB MaTepHaloB (CTEKIO, CIUIaBBI
METaJUIOB, MOJIMMEPHBIE MaTepUab).*

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnpeaMETHBIX CBA3CH IpU H3YyYEHMM XHMUM B 9 Kiacce
OCYILECTBIISIETCS. Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHM,
TaK U MOHSITHUM, SIBISIOIIMUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IMKJIA.

OO1ue ecTecTBEHHO-HAayyHble IOHATHA: HAy4YHBIH (akT, THIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCU(pUKaLUs, IEPUOAUYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEpPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQPEeKT, TEXHOIOTHs,
MaTepUabl.

®dusuka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIBI,
PaIMOaKTUBHOCTH, MOJIEKYJA, DJIEKTPUUECCKUI 3aps/l, MPOBOJHUKHU, MOIYIMPOBOIHHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTaLTMYECKas pemérka, CIUIaBbl, (U3UYECKHe
BEJIMYMHBI, €AWHUIIBI HM3MEPEHHUs, KOCMHUYECKOE TMPOCTPAHCTBO, IUTAHETHI, 3BE3BI,
ConHue.

buonorus: dotocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPATbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
HCKOIIaeMble, TOIIMBO, BOJHBIE PECYPCHI.
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TEMATHYECKOE IINTAHUPOBAHUE

Temarnyeckoe IIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE KaXKJI0M TEMBI Y4€OHOIO MpeaMeTa « XUMUsD)
denepanbHON aTanTUPOBAHHONW OCHOBHOW 0Opa30BaTEeIbHOM MPOTPAMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYYAIOIIMXCS C
3a/IepKKOM TICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIIAIAIOT C COOTBETCTBYIOIIMM paszaesiom dDenepanbHOil padoyeil mporpamMmmel
y4eOHOTO mpeaMeTa « XMMHUs» OCHOBHOM 00pa30oBaTebHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMs

8 KIIACC
(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

OcHOBHble BUAbI AeATe/IbHOCTU

MpumepHble Tembl, OCHOBHOE cogepiKaHue
ob6yuatowmxca

pacKpbiBalowme AaHHbIN pasgen
nporpammbil,
1 KOMYECTBO 4acos,
OTBOAMMOE Ha UX U3yueHne

Pasnen 1.IlepBonavanbubie Xumuyeckue moHsaTus(20 4)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMHUU.* PosIb XMMUH B )KU3HU YesOBeKa. XUMHUS B
cucteMe HayK. MeTo/ibl TO3HAHUSA B XUMHUU.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
CcOCTOsIHME BellecTB. YucThle BelecTBa U cMecu. Crocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUUECKUX PeAKLIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30aCHOCTH U MPUEMaMHU paboThI B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JabopaTopHOe 060py/I0BaHHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKON MOCYAbI.

3. O6pasubl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBuJia 6e30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpHH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW COU
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C IOMOILBIO TTeJjarora.

PackpbIBaThb poJib XUMUHU B IPUPO/E U XKU3HU YesI0BeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OJHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsinuaTh Ppu3nuvecKkre U XMMUUECKHE SIBJIEHHUsI C OOPOH Ha OINpe/iesIeHHUs.

OnpefesiTh NPU3HAKK XUMUYECKHUX PEAKLMH U YCI0BUs UX NPOTEKAHUS.

CJyie1oBaTh NPaBUJIaM [10JIb30BAHUS XUMHUYECKOH NMOCY10H U JJabopaTOPHbIM
060py/J0BaHUEM, A TAK)KE PABUJIAM 06palleHHUsl C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSIMH 110 BBIOJHEHHIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM [IeJarora.

[l1aHUPOBATh U NPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3YYEHHUIO U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs cCMecei
BeLIECTB 110/, PYKOBO/ICTBOM Ile/iarora ¢ 06Cy>KZeH1eM IJ1aHa paboThl.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH J1esITeIbHOCTH HAyYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa noj
PYKOBOZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 yiebHHUKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3y4YeHHbIN MOHATUHHBIHN annapaT Kypca XMuMUHU



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3/1eMeHTbI. 3HAaKU (CHMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/IIPHOE yYeHHe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. ¥*3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTe /IbHAs MoJIeKyJIsipHas
Macca. MaccoBast fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dusnyeckre U XMMUYeCKHeE SIBJIeHUs. XMMUUecKas peakIusl.
[Ipy3HaAKK U YCI0BUSA NPOTEKAHUA XUMHUYECKUX peaKIuil.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMUYECKUX peakiuil (coeAMHEHUS], PA3/I0KEHHS,
3aMelleHUs], 0OMeHa).

3aKOoH coOXpaHeHHs Macchl BellecTB.

*M. B. IOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusnyeckue siBJeHUs (pacTUpaHUe caxapa B CTYyIKe, KUIIEHUE U
KOH/IeHCaLHs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
pasnioxxeHue ruapokcuga meau(Il), B3aumMogencTBIe Kese3a ¢
cepoii, B3auMO/JIeCTBHE KeJie3a ¢ pacTBopoM costu Megu(1D)).
OnbIT, WK CTPUPYIOIINHN 3aKOH COXPAHEHUS MaCCHI.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMeph! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUeE
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJEHCTBHE MeJIa C KUCI0TOH).

Mopenn aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 MpusHaKM NPOTEKAHMUA XMMUYECKUX
peakuui

BbluucneHnumsn

— OTHOCHUTEJIbHOU MOJIEKyJIﬂpHOﬁ MacCChbI BEIIECTB;

— MaccoBoM A0JIK XUMHWYE€CKOI'o 3JIeMEeHTa I10 (bopMlee
CoeIMHEeHUA.

[IpMMeHATB ecTeCTBEHHO-HAay4YHble MeTO/Ibl I03HaHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBaHKe, SKCIIePUMEHT) U OCHOBHbIE ONlepaluu
MBIC/IUTEIbHON 1eATEJIbHOCTH (CpaBHEHUe, KIacCuPUKanus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKI1i C OOpOoil Ha aJIFOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/I U3y4YAEMBIX MIOHSATUH U 3aKOHOB U HPUMEHSTb 3TH NOHATHS
MpY ONMCAaHUU CBOMCTB BELIECTB U UX IPEBpAllleHUH C ONIOPOH Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazinyaTh GU3NYECKHE U XUMUYECKUE SIBJIEHUS, 00BSCHATD UX CYLIHOCTb C TOYKU
3PEHHs1 aATOMHO-MOJIEKYJIIPHOTO YYEHHS C ONIOPOM Ha ONpPeieJIEHUS] U CXEMBI.

OnpefiesiTh IPU3HAKK XUMUUYECKUX PEeaKIUH, YCI0BUS UX NPOTEKaHUS.

OGBSICHATD CYLHOCTb PU3UUECKUX U XUMHUYECKUX SIBJEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO YYEeHHUs C UCII0/Ib30BAaHUEM BU3yabHOH OMOPHI.

KnaccuduuupoBaTh XMMHUYeCKHe peakLyu (110 YUC/IY U COCTABY pearupyrouiux u
00pa3syoUIMXCs BEIIECTB) C ONIOPOH Ha CXEMBI.

CocTaB/isAT GOpMyJibl GHHAPHBIX BELIECTB 110 BaJ€HTHOCTH U ONpeJeisTh
BaJIEHTHOCTb 110 GOpMyJIaM BeILeCTB C ONIOPOM Ha aITOPUTM y4eOHBIX
IeUCTBUM.

PaccTaBiATh KO3GOUIMEHTH] B ypaBHEHUAX XMMUYECKUX PeaK[ Ui C OIIOpPOoM Ha
QJITOPUTM y4eOHBIX JeHCTBUH.

Crie0BaTh NpaBUJ/IaM M10JIb30BAHUS XMMUYECKOH OCY10H U 1aG0OPaTOPHBIM
060opyioBaHKMEM, a TAKXKe PaBUJIaM 0OpalleHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKLMSIMH 110 BBINOJHEHHIO J1a60PaTOPHBIX XMMUY€ECKUX OINBITOB MO/
KOHTPOJIEM IeJlarora.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIe/I0BATENbCKOH J1eATeIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP>KaHUs], CTIPAaBOYHbIE
MaTepuaJbl, pecypcbl MIHTepHeTa o/, pyKOBOACTBOM Nejarora.

BbicTpanBaTh pa3BEépHYyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIo0 U3 yiebHHUKA U CIPAaBOYHbIX MaTEpPHAJIOB, TPAMOTHO
MCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Paspeu 2. BaxxHeilllye npeAcTaBuTe/Id Heopranuyeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(64)

Bo3zayx — cmech rasos. CocTas Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *aJyIoTponHas MoAUPHUKALUA KUCaopoa.*

HaxoxzeHue Kucai0poa B 1pupoJe, GU3nuecKre U XUMUYECKHe

CBOMCTBA (peakLUH OKUCJIEHH s, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NIpeKpalleHus: ropeHus. [loHsaTre

06 OKCHJaX.

*Crioco6bl MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [I[puMeHeHue Kucaopoza. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoM 3G dEKT XUMHUYECKON peaKLUH, IOHSATHE O
TePMOXUMHUYECKOM ypaBHEHUH, 3K30*- ¥ 3HJJ0TepMUYeCKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6kbl ero NpeAoTBpalleHus. Y culeHHe NapHUKOBOTO
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesnieHUe coZlep>KaHuUsl KUCI0PO/a B BO3JyXe.
OnbIThL, IeMOHCTPUPYIOILLHE YCJI0BUS BOSHUKHOBEHUS U
NpeKpalieHus rOpeHusl.

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iaMi OKCH/IOB.
[IpakTHveckas paboTa:

Ne 4. [TosiyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOMCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW MacChl KUCJ0pPO/Ja MU 030HA Ha OCHOBaHUH
aTOMHOM MacChl XMUMHYECKOTO 3JIEMEHTa
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILECTB U UX IPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapakTepu30BaTh (ONHUCBIBATL)C 0NOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyXa, PU3NYECKHE U XU-MHUYeCKHe CBOHCTBA KHUCJI0PO/ia, CIOCOGEI
€ero MoJiydeHus, NpuMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHus U Med1eHHO20 OKUC/IeHUs C TIPeJBapUTEbHBIM
o6CyKJileHeM IIapaMeTpPOB CPAaBHEHMUS.

Co6upaTh NpUOOPHI /IS MOJyYeHUs KUCI0po/a (BbITeCHEHHEM BOJbI U
BO3/yXa).

Pacrio3HaBaTh ONBITHLIM MYTEM KHCJI0PO/ 110/, KOHTPOJIEM leiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELIECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKUX PeaKIUH C yyacTHeM KUCI0poJa.

O6BACHATDL CYLIHOCTD 3KOJIOTUYECKHUX l'[pO6JIEM, CBA3AaHHBIX C 3arpA3HeHUEM
BO3/yXa.

CrnezfoBaTh IpaBu/IaM 6e30acHON paboThI B 1a60PaTOPHUH NPH UCIOJIb30BAaHUHU
XUMHUYECKOU MOCyAbl U 060pYA0BaHHUS 10/ KOHTPOJIEM N1eJ]arora, a Takxe
IpaBU/IaM 06palieHus C FOPIOYMMH BeIeCTBAMH B ObITY.

HJIaHPlpOBaTb " OCyLIECTBJIATb HA IPAKTHKE XUMHUYECKUEe 3KCIIEPpUMEHThI,
NMpoOBOAUTH HaﬁJII-OAeHI/IH, AeJ1aTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPpUMEHTA 110/
PYKOBOJCTBOM I€Jarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHY BHIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYEeCKOI'0 CoZiep>KaHus, CIpaBOYHble MaTepUaJbl, pecypcbl UHTepHeTa oz,
PYKOBOJCTBOM IeJiarora.

BoicTpauBaTh pa3BépHyThbIe NMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
MHPOPMAIHIO U3 y4e6GHUKA U CITPABOYHBIX MAaTEPHAIOB C OMOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4eHHbIH TOHATUHHBIN allnapaT Kypca XMMHA



Tema 4. Bogopoa.
IloHsAITHE 0 KUC/IOTAX M COJISIX
(44)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bomopon — asieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoJyYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osyyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
['opeHue Bogopoza.

B3aumogeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4eckne paboTbl
JlabopaTOpHBIH OMBIT:

B3aumMozelicTBrEe KUC/IOT C METa/JIaMU.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
Macchl XMMHU4Y€eCKHX 3JIEMEHTOB

KosnuecTBo BemectBa. MoJsib. MosisipHast Macca. 3akoH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PAc4€Thl M0 XUMUYECKUM
yPaBHEHHSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJIMUECTBA BEI[ECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BELECTBA UJIH 06 BEMY;

— 06'bEMOB ra30B 110 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUH.

XapakTepH30BaTh (ONMCLIBATb) GU3NYECKHE U XUMUYECKHE CBOWCTBA BOJOPOAA,
CrocoGbI ero MoJiy4yeHusi, IpUMeHEHHUE C ONOPOH Ha IJIaH, KPaTKYIo 3alHCh,
CXeMy.

Cob6upath npubop AJ1s NoJyYeHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaJIbHOMN
OIopbI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEAKIUH C yYacTHEM BOAOPOJA C
OTOpPOY Ha aJITOPUTM.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIJAGOPATOPHUU PH UCIOIb30BaHUHU
XMUMUYeCKOH NOCY1bl U 060PYyL0BaHUS 10/, KOHTPOJIEM [IEAArora., a TakKe
NpaBuJiaM 06pallleHusl C TOPIOYUMH BeLeCTBAMHU B OBITY

[I1aHUpOBaTh M OCYIECTBJATh HA MPAKTHKe XUMUUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTH HAOJIIOIeHHS, e/IaThb BBIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/,CTBOM IleJlarora ¢ o6cy>xZieHleM IJIaHa paboTbl, C UCI0/Ib30BaHHEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymie.

[11aHUPOBATH U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATUHA U IPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI M TEOPHH JJIS PellleHUs] pacyéTHBIX 3a/a4 C IOMOLIbIO
nejarora.

BBIUMC/IATH MOJIIPHYIO Maccy BeleCTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BellleCTBa C ONOpoi Ha o6pasel, Ha GOPMYJIbL;

[IpoBOANTE pacyéThl 10 ypaBHEHUSIM XUMHUYECKHX PeaKIHH ¢ 0ITopoi Ha
o6pasel], aJITOPUTM y4eOHBbIX JeCTBUI: KOJIMYECTBa, 06'bEMa, MacChl BellecTBa
10 U3BECTHOMY KOJIMUECTBY, 00BEMY, Macce peareHTOB UJIH IPOAYKTOB
peaKIuH.

BeicTpanBaTh pa3BEpPHYyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPO HA UH-
dopmaruio U3 yye6HUKA U CIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
W3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHHU C HOMOIIbIO ITeiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(59)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3y4YeHHs COCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOpPAX.

*Boja kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BellleCTB B Boge.*

*HacbllleHHbIE U HeHaChIIlleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arpssHeHre NPUPOAHEIX BoJ,. OXpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/ieiCTBHE BOAbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BH/IEOMATePHAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jes104uel € TOMOLIbIO
HWH/JMKaTOPOB.

Na6opaTopHble U NpakTUYecKue PaboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpUroToBJieHHEe pacTBOPOB C ONpPeeIEHHON MacCcOBOi
Jl0J1eil pacTBOPEHHOTO BelLeCTBa.

BbluucneHnumsn
— C UCITIOJIb30OBAHHWEM INOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTtBOpe»
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILeCTB U UX IpeBpallleHUH ¢ TOMOLIbIO leiarora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISI B IPUPOJHBIX IIPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUU C y4acCTHEM BOJbI C OOPOH Ha
cxXeMmy.

OGBSCHATH CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ|, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBApUTEIbHOI0 CTPYKTYPUPOBAHUSA MaTepraa.

HﬂaHHpOBaTb " OCyLIECTBJIATb Ha IPAaKTHKE XUMHUYeCKUe 3KCIIepUMEHThI,
NPOBOJUTH HAGJIIO/I€HUs, 1e/1aTh Bbl-

BO/JbI I10 pe3yJIbTAaTaM 3KCIIEPUMEHTA 1104 KOHTPOJIEM IIearora, ¢
HCIIOJIb30BAHHEM KJIMIIE.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUHU IIPU UCI0JIb30BAHUHU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJICHUA C IPUMEHEHUEM IOHATUA «MAaCCoBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYyJIb.

Hcnosb30BaTh NpU BbINOJIHEHUH YYEOHbIX 33JJaHUH U B IIpoliecce
UCCJIel0BATEbCKOH J1eTeNIbHOCTH HAy4HO-NIONYJ/IAPHYIO IUTEPATYPY
XMUMHMYECKOTO0 COZepKaHuUs, CIPaBOYHble MaTepHuaJbl, pecypcel IHTepHeTa
10/], pyKOBO/ICTBOM Ile/iarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MAaTEpPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHHU I0CJIe
Hpe/iBapUTENbHOTO CTPYKTYPUPOBAHUs MaTeprasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJaccuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HecoseobpasyoLie Ha IpUMepe OKCua
yruiepoa Il n okempa asota ll, HomeHkaatypa. [loayyeHue™
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeiodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPUMble OCHOBaHMsA), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYeCcKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*Croco0bl MoJIy4eHHUs1.* PsiJi akTHBHOCTH METAJLJIOB.

Couu (cpeziHMe): HOMEHKJIATYPA, *Croco6bl oTydeHus*,
B3aHUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJTIOMUHUSA. XHMUYeCKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMHU U LeI09aMHU.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHbBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(11).

Peakuus HelTpasusauu.

BeITecHeHUe 0ZHOT0 MeTaJljla APYTUM U3 pacTBOpa COJIH.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIE ONBITHI:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHHH.

B3saumozeiicTBrMe HEPACTBOPUMbIX OCHOBAaHUM C KUCJIOTAMHU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCcCbl HEOPraHUYeCKUX COeIJUHEHUN».

BbluucneHnusn
— 110 ypaBHEHUSIM XUMUYECKUX peaKk Ui

Ormpeznenenre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 10 Ma0NoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KIaCCOB HEOPTaHWYECKHUX COEIUHEHUH Ha
OCHOBE OIIPE/IENICHUS.

Cocraienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIUHEHHI U Ha3bIBAHUE
HX [0 MEXIYHAapOJHO! U TPUBUAIBHON HOMEHKIIATYpPE C UCIIOJIb30BAHUEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCcmEam ¢ ONOPOi Ha
OIIpEe/IeNICHNS], CXEMBI M TAOJIHITYy paCTBOPUMOCTH.

CocTaBneHne TaONUIbl TEHETUIECKUX PSOB U cXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJTaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLINX XMMHUYECKUX CBOICTB
H3y9YEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMsbl «[ eHeTHuecKas B3aUMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX
COEAMHEHUI» IO PYKOBOJACTBOM II€Jarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM peakluii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOTYYeHls BEIECTB N3YYECHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUi 10 CXeMaM C NpeaBapUTEIbHBIM
00CyXIeHHEM BBIOOpa PearnpyromnX BEIeCTB.

BrranciieHne no ypaBHEHASIM XUMHYECKHUX PEAKIHil KOIMYecTBa, 00bEMa, MacChl
BEILECTBA 10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MJIH IIPOAYKTOB PEaKIUH I10
AITOPUTMY.

[InanupoBanye U OCYIECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTA U
HaOJII0/IEHHUS TT0]] PYKOBOJCTBOM YUHUTEIISL.

DopmynrpoBaHUE BRIBOAOB MO pe3ysIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHHE C MOMOIIBIO MEJaroTa U BBIOIHEHNE MTPAaBHI O€301TacHON paboTHI B
71a00paTOPHH NIPH HCIOIB30BAaHUH XUMUIECKOH TOCY B B 000PYTOBAHHS.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
UCCIIe0BAaTEIbCKON NS TeNbHOCTH HayYHO-MIOMYJISIPHOM JIUTEPaTypbl XUMUYECKOTO
CozlepKaHMs1, CIIpaBOYHbIE MaTepualbl, pecypchl MHTepHeTa, ocymiecTBIeHHE BHIOOpa
I0J] pyKOBOZACTBOM II€Jlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH}popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y9IEeHHOTO TOHATHIHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM ILIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paspgeun 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
Nepuogunueckas cucrema
XUMUYECKUX I/IEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3J1eMEHTOB (1Lje/I04YHbIe U
1{eJIOYHO3€eMe/IbHbIe MeTaJl/Ibl, [a/IOreHbl, UHEPTHbIE ra3bl).
*J71EMEHTBI, KOTOpPble 06Pa3yI0T

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX f/iep. *U30ToONbL.*
JnekTpoHbl. CTpOEeHHE 3/JIEKTPOHHBIX 060J109EK aTOMOB NEPBbIX
20 XMMHYeCKHUX 371eMeHTOB [leprojuyeckoil cucTeMbI

. . MeHpeneeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3JIEMEHTOB MaJIbIX
NepHOo/0B U IJIaBHBIX NOJAIPYII B 3aBUCUMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoi
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/jesieeB — y4€HBIH, Tejaror ¥ rpakjaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHOIIepUOUgHAsT GOPMBI
[leproanyeckoi cUCTEMBI XUMHUYECKHUX 31EMEHTOB

. U. MeHpeneeBa.

O3HakoMJIeHHe ¢ 06pa3IiaMy MeTa/lJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3aumo/elcTBHE THAPOKCHA [IMHKA C pAaCTBOPAMHU KUCJIOT U
ieja04ei
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PackpbIBaTb CMBICJ/ TEPHOUYECKOTO 3aKOHA 110/ pyKOBOACTBOM IeJarora.

[ToHuMaThb cylecTBOBaHHe TePUOAUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
3/1IeMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
coeJIMHEHUH OT MOJIOXKEHUS B IEPUOANYECKON CHCTeMe U CTPOeHUsI aToMa C
HCI0JIb30BaHUEM CXEM U TabJIuL.

YcTaHaB/IMBaThb CBSA3b MeX/Y [10J10KEHUEM 3/1eMeHTa B IepUoAYeCcKON cucTeMe
Y CTPOEHHEeM ero aToMa (CoCTaB U 3apsj A/pa, o61lee YKCJI0 3J1eKTPOHOB U
pacinpejiesieHUe UX M0 3JIEKTPOHHBIM CJI0SIM) 10 06pasIy.

[IporHo3supoBaTh XapaKTep U3MeHeHHs CBOMCTB 3/71EMEHTOB U UX COeJUHEHUH 110
rpynnam u nepuojam [leprouiueckoil cucTeMbl ¢ IOMOLIbIO [TeJjarora.
XapaKTepu30BaTh XUMHUYeCKHe 3/1eMeHThI ITepBbIX TPEX IePUO/I0B, KaJIusl,
KaJIbLIUS 0 UX MoJIoKeHUIo B [lepuoguyeckoit cucreme /[l. U. MeHeseeBa.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIJAGOPATOPHUU PH UCIO/Ib30BaHUHU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
nHdopMaIMIo U3 y4eOHUKA U CIPAaBOYHBIX MaTepHaioB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUIHBIN annapaT Kypca XUMHUU 110CsIe
CTPYKTYpPHUPOBAHMSA MaTepHuaJia C UCII0/1b30BaHUEM KJIUIIE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CIpaBo4Hble MaTepuabl ([lepuoanyeckyro
CHCTeMY XMMHUYeCKHX 31eMeHTOB /l. U. MeHzeeeBa, Tab/IULy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U coJIeH B BOJe, 3JIeKTPOXUMHUUECKUH PsAJ, HAllPSHKeHUH
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIe[0BaTebCKOH e TeIbHOCTH HayYHO-MONYJISIPHYI0 IUTEepaTypy
XUMHUYECKOT0 CoJiep>KaHus, CIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa moj,
PYKOBOACTBOM Nejarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponeccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

(2 4 B HExemto0, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH 110/, pyKOBO/CTBOM Ie/iarora.

OnpefiessiTh BUJ, XUMHUY€ECKOH CBSI3U B COeJMHEHHUH C UCIIO/Ib30BAHUEM CXEM.

OnpefieIsiTh CTENEeHb OKUCJIEHUS XMMUYECKOT0 3J1eMeHTa 110 GopMyJie ero
CoeIMHEHUS C MCNOJIb30BAaHUEM QJIFOPUTMaA.

OmnpefensiTh 3J1EMEHT (BELLECTBO) — OKHUCJIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTb NPOLECCOB OKHUCIEHHS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHOM PeaKIMK 0
aJITOpUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEBHON PEAKIUH.

HWcnosib30BaTh NP BbINOJHEHUH YYe6OHbBIX 33/JaHUH TEKCThI y4eOHHKaA Iocie

CTPYKTYpHUPOBaHUS MaTepyasla, CIpaBOYHble MaTepHaJbl (lIepruojUYeCKYI0
CUCTEeMY XMMHUYeCKHUX 3ieMeHTOB /l. U. MeHzies1eeBa, Tab/IULy paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMUYECKUH PsiJ| HANPsKEHUH

MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuii 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. M. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Kajlus, KalblUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKor cUCTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMXCS K Pa3/IMYHbIM KJIacCaM HeoOpraHM4eCcKUX
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U TUIIBI
KPUCTa/UIMYeCKUX pelIéToK. *3aBUCHMOCTb CBOMCTB Bell|eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesiu KpUCTA/I/IMYECKUX PEellETOK HeOpraHU4eCKHX BelllecTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproanyeckoi cUCTEMBI XUMHUYECKUX 31EMEHTOB

. U. MenpgeneeBa

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI ePBbIX TPEX NePUOA0B, KaTUA U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauveckoit cucreme /[l. U. MeneseeBa ¢
ONOpO Ha a/ITOPUTM.

KnaccuduuupoBaTh ¥ HasblBaTh HEOpPraHUYeCKHe BelljeCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3IMYHbIX KJ1acCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUM