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OO0wmas xapakTepuCcTUKA NpeIMeTa

Xumusi, KaKk OJHA W3 OCHOBOTIOJATAIONIMX OOJacTel ecTeCTBO3HAHMUS,
SBJIIETCSI HEOTHEMJIEMOW YacThi0 OOpa30BaHUs IIKOJBHUKOB. Kakmprii demoBek
KUBET B MUPE BEIECTB, MMOATOMY OH JIOJDKEH MMETh OCHOBBI (DyHIaMEHTaIbHBIX
3HAHWM 10 XWMHUH (XUMHUYECKas CHMBOJIMKA, XUMHUYECKHE TIOHATHSA, (DaKTHI,
OCHOBHBIE 3aKOHBI ¥ TEOPHUH ), TO3BOJISIIOLITNE BEIPAOOTATh MTPEICTABICHHS O COCTABE
BEILIECTB, UX CTPOCHUU, MPEBPAILLICHUIX, IPAKTUYECKOM HCIIOIb30BaHUU, & TAKKE
00 OIAacCHOCTH, KOTOPYIO OHM MOTYT MpEeACTaBisATh. M3ydas XUMHIO, ydaliuecs
Y3HAlOT O MaTepualbHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOUIETO MUpa,
00yCJIOBJIEHHOCTH CBOMCTB BEIIIECTB UX COCTABOM M CTPOEHHUEM, ITO3HABAEMOCTH U
MPEACKA3yEMOCTH XUMHUUYECKUX SBICHUN. l3ydeHue CBOWMCTB BEIIECTB U HUX
MPEBPAIICHU CIIOCOOCTBYET Pa3BUTHIO JJOTUYECKOTO MBIIUJICHUS, a MPaKTHYeCKas
paboTa ¢ BemiecTBamMu (J1a00paTOPHBIE OMBITHI) — TPYAOTIOOUI0, aKKYPATHOCTU U
cobpanHocTu. Ha npumMepe Xxumuu, ydamiiecs nojyqaroT NpeICTaBICHUS O METO1ax
MO3HAHUS, XapaKTEPHBIX [IJII €CTECTBEHHBIX HayK (PKCIEPUMEHTAIbHOM U
TEOPETUYECKOM).

OcHoBHOe o01miee oOpa3oBaHHE SBISICTCS BTOPOM CTYIIEHBIO OOIIETO
oOpazoBanus. OQHON M3 BaXXHEMIIMX 3a/ad 3TOr0 dTama SBISETCS MOATrOTOBKA
oOydJaronmxcss K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO W
npodeccruonanbuoro myTu. OOydaronuecs: JOJIKHBI HAYYUTHCS CaMOCTOSITEIBHO
CTaBUTH LIETU U OMPEIEIATh MyTH UX JOCTUXKEHUS, UCTIOIH30BaTh MPUOOPETEHHBIM
B IITIKOJIE OIBIT IEATETLHOCTH B peaIbHOM JKM3HU, 32 paMKaMH Y4eOHOT0 MpoIiiecca.

N3yuenne XMMUU BHOCUT OOJIBINON BKJIAJ B JOCTHKEHUU TJIABHBIX IEJIEH
OCHOBHOTO 00111eT0 00pa30oBaHUs.

OCHOBHBIE LIEJIM U3YYEHUSI XUMUH B OCHOBHOM IIKOJIE:

* opMupoBaHue y OOyYaroOmMUXCSd YMEHUS BUJIETh U MOHUMATh 1IEHHOCTh
oOpa3oBaHus, 3HAYUMOCTb XHMHYECKOIO 3HAaHMUS JUIsI KaXJIOro ueloBeKa
HE3aBUCUMO OT €ro NMPpo(EeCcCHOHATBHOMN EeATeIIbHOCTH; YMEHUS pa3andaTh (aKkThl
Y OLICHKH, CPAaBHUBATh OIIEHOYHBIC BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OIIEHOK
U CBS3b KPUTEPUEB C ONPEAENEHHON CHCTEeMOW LEHHOCTEH, QopMynHpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3HUIIUIO;

* popMupoBanue y oOy4aronuxcsi 1eJIOCTHOTO MPEACTABICHHUS O MUPE U
pOJII XMMHUU B CO3JJaHUH COBPEMEHHOW €CTECTBEHHO — HAyYHOU KapTHUHBI MHPA;
yMEHUSI OOBSCHATh OOBEKTHI M MPOIECCHl OKPYXKAIOMIEH NEUCTBUTEIBHOCTH —
MIPUPOJHOM, COLMATBHOM, KYJIBTYPHOU, TEXHUYECKOW CPEIbl, UCTIOIB3YS ISl 3TOrO
XUMUYECKUE 3HAHUS;

* mpuoOpeTeHrne O0yYarOIIMMUCS OMBITa B Pa3HOOOPA3HOUN NESTEIHHOCTH,
MO3HAHUSI M CAMOIMO3HAHHUS; KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU),
MMEIOLIMX YHHUBEPCAIbHOE 3HAYCHHE [UJIl DPA3JIMYHBIX BHUAOB JIESITEIBHOCTH:
peuieHus: npoOsieM, TMPUHATUS pEIIEeHUM, I[IOMCKa, aHalu3a U 00pabOTKH



uHbopMaIu, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB WU3MEpPCHHUH,
COTPYJHUYECTBA, 0€30MacHOT0 OOpaIlEeHUs C BEIIECTBAMH B MOBCEIHEBHOW KU3HHU.

Koppekunonno-pa3suBaloniee 3Ha4eHne npeamMera

[IpeameTr MakcMManbHO HampaBlieH Ha (QopMUpoBaHME HHTEpeca K
OPUPOTHOMY U COLMAILHOMY MHPY, COBEpIICHCTBOBAHHE I[O3HABATEIBHOMN
nestenbHOCTH oOyuatomuxcsi ¢ 3[IP 3a cuer oBmameHUs MBICIUTEIBHBIMA
orepalusiMi CpaBHEHHUs, 000OIIEHUS, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBAThH
CBOE MHEHHUE, OPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOM JE€ATEIHHOCTH.

N3ydyenne XuMuM CHOCOOCTBYeT pa3BUTHIO Yy oOywatommxcs c 3[1P
MPOCTPAHCTBEHHOTO BOOOpakeHHs, (QYHKIIMOHATBHOW TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKU aHATU3WPOBATH MH(POPMAIINIO, MIPEICTABICHHYIO B
pasnmuyHbIX (popmax. 3HAYUMOCTh TIpeAMETa I Pa3BUTUS  KU3HEHHOMU
KOMIIETEHIIMM OO0YYaroUIMXCcs 3aKI0YaeTcd B YCBOCHHWU OCHOBBI XMMHUYECKHX
3HaHUU, HEOOXOIUMBIX JIJIs IOBCEAHEBHOM JKU3HU. V3yueHne XuMum crocoOCTByeT
pasBututo 'y oOyuatomuxcst ¢ 3IIP  mpocTtpaHCTBEHHOro  BOOOpa)KeHws,
GyHKIMOHATBLHOM  TPaMOTHOCTH, YMEHHS BOCIPUHUMATh M KPUTHUYECKH
aHANMM3UpOBaTh MHGOPMAIIMIO, TPEACTABICHHYI0O B Pa3IMYHBIX  (opMax.
3HAYUMOCTh TIpeaMeTa JUIsl Pa3BUTHUS JKU3HEHHON KOMIIETEHIIMH OOYYaromInXcs
3aKJIFOYAeTCSI B YCBOCHHMHM OCHOBBI XMMHUYECKUX 3HAHHWHA, HEOOXOTUMBIX JJIst
MOBCEIHEBHOM >KM3HHW; HABBIKOB 37J0POBOTO M 0OE€30MacHOrO Jisl 4YeJOBeKa W
OKpyXarolei ero cpeabl o0pa3a Ku3HH;, (HOPMUPOBAHMHM HKOJIOTHUYECKOU
KYJbTYPBHI.

[IporpamMma oTpaxaet coaepkanne 00y4eHUs MPEAMETY « XUMHUSD» C YIETOM
0coObIX oOOpa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3IIP. Osnanenue
JaHHBIM Y4YEOHBIM MPEAMETOM IMPEACTABISET ONPEACICHHYI0 TPYIHOCTb IS
obyuarommmxcst ¢ 3[IP. D10 cBA3aHO ¢ OCOOCHHOCTSMU  MBICIUTEIBLHOMN
NESITEIbHOCTH, TMEPUOJMYECKUMHU KOJEOaHUSMU BHHMMAHUS, MaJbiM OO0BEMOM
namsTH, HEJOCTaTOYHOCThIO  OOIIero  3amaca  3HaHUM,  TMOHUKEHHBIM
M03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSI.

JIJist ipeotoNieHnsl TPYIHOCTEH B M3YYCHHHM y4EOHOTO MpeaMeTa «XHUMHUSH)
HeoOXxoaMMa ajanrtauus o0beMa M Xapakrepa y4yeOHOro Marepuana K
MO3HABATEIILHBIM BO3MOXKHOCTSIM JIaHHOW KaTeTOpUU OOYYarOIIUXCS, Y4YeT WX
OCOOCHHOCTEH pa3BUTHS: HCIOJIb30BaHHE AalITOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXKTPEIMETHBIX CBSI3€H, MOCTETICHHOE YCIOKHEHNE H3y4YaeMOro MaTepHara.

JlanHasi mporpaMma KOHKPETH3UPYET COJEp)KaHUE TMPEAMETHBIX TeM B
COOTBETCTBHH C TpeOOBaHUSMHU 00Opa30BaTEIBHOTO CTAHAAPTA, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh M3YUYEHHUSI PA3ACIIOB XMUMHUH C YYETOM MEXMIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO Tmpoliecca, BO3PACTHBIX U
MICUXOJIOTUYECKNX OcoOeHHOocTel, obOydaronuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO
o0miero oOpa3zoBaHusl, ONPeAesieT MUHUMAIBbHBIN HAa0Op OMBITOB, IEMOHCTpALUH,
OPOBOAMMBIX Y4YUTENIeM B KJacce, MPaKTUYECKHUX padoT, BBIMOIHAEMBIX
O0yJaroIIMHUCS.



MeTroauueckor OCHOBOM M3Yy4€HUs Kypca «XHMHUS» Ha YPOBHE OCHOBHOTO
o01miero o0pa3oBaHUs

ABJISIETCA ~ CHUCTEMHO-IEATEIIBHOCTHBIA  MOJXOJ, o0ecrevnBaroIInni
JTOCTIKCHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX 00pa30BaTeIbHBIX
PEe3yJIbTAaTOB MMOCPEACTBOM OPTraHU3all AKTUBHOW ITO3HABATEIILHOU JEATEIBHOCTH
IIKOJIBHUKOB, YTO OYE€Hb BaXHO Ipu 00yuyeHum nered c¢ 3IIP, mist KoTophixX
XapaKTEepHO CHIKEHHE MO3HABATENIbHON aKTUBHOCTH.

OcHoBol oOy4eHus LIKOJIBHUKOB c 311P Ha  Ipeamerax
€CTECTBEHHOHAYYHOTO IIMKJA SBISIETCS PA3BUTHE Y YYAIIMXCS OCHOBHBIX
MBICJIUTENILHBIX ONEpaluil (aHalu3, CUHTE3, CpaBHEHHE, 000O0IIEHNE) Ha OCHOBE
pelieHusl pa3BUBAIONIUX YIPaXKHEHUM, (QopMUpOBaHUE NPUEMOB YMCTBEHHOU
paboThI: aHANM3 MCXOJHBIX JAHHBIX, [JIAHUPOBAHHE MaTepuasa, OCYyIIEeCTBICHUE
IIO3TAITHOTO U UTOTOBOIO CAMOKOHTPOJIS, @ TaKXKE OCYILIECTBIIIETCS JIMKBUIAALSA
npoOeIoB B 3HAHMSX, 3aKPEIUICHHE HW3YYEHHOTO MaTrepuaia, OTpadoTKa
aNrOPUTMOB, IOBTOPEHUE MPOUIAEHHOTO. boNbIIOoe 3HAYEHUE MPUIACTCS YMEHUIO
pacckas3arh O BHINOJHEHHOU

paboTe ¢ MPaBUWIBHBIM YIOTPEOJIEHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTHH U
COOJII0/IEHUEM JIOTUYECKUX CBS3E€M B M3JaraeMOM MaTepHuae.

[Ipu nzyueHun XxuMuu TpedyeTCsi HHTEHCUBHOE MHTEIJIEKTYaJIbHOE Pa3BUTHE
CpelCTBaMM MAaTE€MaTWKUM Ha Marepuaje, OTBEYarouleM OCOOCHHOCTAM H
BO3MOXKHOCTSIM yyanuxcs. YueT ocobeHHoctel, obyvatonuxcest ¢ 3I1P Tpedyer,
yTOOBl TpPU M3YyYCHUH HOBOTO Marepuajga o0053aTelbHO  MPOUCXOIUIIO
MHOI'OKpPaTHOE €ro IOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIIPOCOB,
PACKpPBIBAIOIIUX CBSI3b XMMHU C )KU3HBIO; aKTyaJM3alNs [IEPBUYHOTO )KU3HEHHOIO
ombiTa ydamuxcs. Teopus mzydaercss 0e3 BBIBOJOB CJIOXKHBIX (opMmyi. 3anayw,
TpeOyIomue MPUMEHEHHUs CJOXKHBIX MAaTeMAaTHYEeCKUX BBIYUCICHUN H (QopMyI
pEelaroTCs B KJIACCE C MOMOILBIO YUHUTEIIS.

Oco0oe BHUMaHHE NMPU U3YYEHUU Kypca XUMHUU YAENAETCS MOCTAaHOBKE U
OpraHu3alliy SKCIIEPUMEHTA, a TaKXKe MPOBEJICHUIO MPAKTUYECKUX PaboT, KOTOphIE
Pa3BUBAIOT yYMEHHUE IOJIb30BATHCA MPOCTEHIIMMHU MPUOOpaMHU, AHAIM3UPOBATH
NoJIydeHHbIe JaHHble. B CBSI3W C OCOOCHHOCTAMM IMOBEICHUS U JEATEIBHOCTH,
oOyuaronuxcs ¢ 3[1P (pacTopM0oXkeHHOCTb, HEOPTaHU30BAHHOCTD) MPEAYCMOTPEH
CTpOXAUIIMK KOHTPOJIb 3a COOJIIOJICHHEM MPAaBHJI TEXHUKHU O€30MaCHOCTH MpH
MIPOBEICHUH MPAKTHYECKUX PadoT.

Bonwimoe BHuManue npu uzydennu ¢puszuku noapoctkamu ¢ 3[1P oGpamraercs
Ha OBJIAJICHUE UMH MPAKTUUYECKUMHU YMEHUSIMU U HaBblkaMu. [IpenycmarpuBaercs
yMEHBIIIEHUE 00beMa TEOPETUYECKUX CBEJICHUMN, BKIIFOUCHHUE OTACIBHBIX TEM WU
HENbIX pa3/eloB B MaTepuanbl i O0030pHOT0, O3HAKOMUTEIBHOTO WU
(bakynbTaTUBHOTO M3y4eHMs. J[OCTaTOUHOE KOJMYECTBO BPEMEHH OTBOJHUTCS Ha
paccMOTpPEHHUE TEM M BONPOCOB, PACKPBIBAIOIIUX CBSA3b XUMHUU C )KU3HBIO, C TEMHU
SBJICHUSIMU, HAONIOJCHUSIMHU, KOTOPbIE XOpPOIIO H3BECTHBl YYEHUKaM U3 HX
KU3HEHHOTO OITBITA.



MakcumanbHO  MCHOJB3YIOTCS  MEXIPEIAMETHBIE CBSI3M C  TaKUMHU
JTUCHUIUIMHAME, Kak reorpadus, ¢usuka, Ouonorus, T.K. oOyuarommecs ¢ 3I1P
0COOEHHO HYX/IaI0TCS B IPEMOAHECEHUH OTHOTO U TOT0 )K€ y4eOHOro MaTepuaia B
pPa3JIMYHBIX aCIIEKTaxX, B €ro BapbHUpPOBAHMHM, B HEOJHOKPATHOM IMOBTOPEHUU H
3aKpEIUICHUHA IIOJYYEHHBIX 3HAaHMW W NpakThdeckux yMeHuil. [lo3Bomss
paccMaTpuBaTh OAMH M TOT K€ Y4YEOHBIM MaTepuald ¢ pa3HbIX TOYEK 3pEHUS,
MEXIIPEIMETHbIE CBSI3U CIIOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHI0, OoJee
IIPOYHOMY 3aKPEIUICHHUIO TIOJyYECHHBIX 3HAHUN U IPAKTUYECKUX YMEHUM.
COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YEJIOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiecTtBa. DuU3MUECKUE CBOWCTBA BEMIECTB. ATrPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoOnI pa3zjeneHust cMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U cioXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas hopmyra. BareHTHOCTh aTOMOB XUMUUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi macca. OTHOCUTENbHAsS
MOJIEKYJIsipHasg macca. MaccoBast 1oyl XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCIUHECHUMN.

Du3NYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PeaKUil (COeTUHEHUs, PA3I0KEHNUs, 3aMEILIeHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuéMamMu 0o0pallleHus ¢ JIabopaTOpHBIM O000PYI0BAaHUEM, U3YYCHUE U OMKMCAHUE
dbu3nYecKuXx CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHWE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMs BOJAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
OMHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUJIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pactBopoM conu meau (ID),
W3Y4YEHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PrIbTpoBaHUE,
BbINIApUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoBEACHUE OUYMCTKHU MMOBAPEHHOMN
COJIM, HaOJIOJEHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,



WJUTFOCTPUPYIOLIErO0 3aKOH COXPAaHEHMS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEepKHEBBIX ).

Ba:kHeiilmue npeacTaBuTeId HEOPraHNYECKUX BelIECTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoma B Tpupoie, (U3MYECKHE M XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenune kucnopoaa. CrocoObl
MOJyuYeHHUsI KHUCJIOpoJa B JIabopaTOpuu H MpOMBIIUIeHHOCTH. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTporHas MoAupUKaIis KUCIopoaa.

TernoBolt 3hdEeKT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/IyXa, yCWJICHUE apHUKOBOTO 3 (PekTa, pa3pyieHue 030HOBOTO CIIOSI.

Bonopon — anemMeHT u poctoe BemecTBo. Haxoxnenue Bogopoaa B IpUpoe,
bu3nUecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciors
U COJIHU.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU udeloBeka. KpyroBopot Bonbl B IPUPO/IE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCHUJIOB:  cosieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHbIe) W
HecosieoOpaszyronre. Homenkmarypa okcupoB. Duszndeckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudpukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE CBOMcCTBa KucIOT. Psan aktuBHocTM MetauioB H. H. bekerosa.
ITonmy4yeHune KUCIIOT.

Comu. Homenknatypa coseil. @U3M4eCKUe U XUMHYECKUE CBOWMCTBA COJICH.
Ilonydenue comen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEICHUE COAEPKaHUsl KUCIOpOAa B BO3AyX€, MOIYUYCHHE,
coOupaHue, pacmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HHUKHOBEHUS U
IpeKpalieHus TopeHus (1moxkapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHJIOB U OITUCAHKE
UX CBOWCTB, IMOJy4YEHUE, COOMpaHHE, pAClO3HABAaHUE W M3YYEHHE CBOWCTB



BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (BozsmoxxHo
WCITOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOACHUE 00Pa3 OB BEIIECTB KOJINYECTBOM
1 monp, uccienoBaHHE OCOOCHHOCTEH pAacTBOPEHHsI BELIECTB C Pa3TUYHOMN
pacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEHCTBHE BOJbl C MeETaIaMU (HATpUEM H
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IoB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOCHNE N3MCHCHHUSI
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIIOT U LIEJIOYEH, U3YUYEHHE B3aUMOICUCTBUS
okcuga meau (II) ¢ pacTtBopoM cepHON KHUCIOTHI, KAUCIOT C METalIaMH, PEaKIIHii
HEWTpanu3aluu, NOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OIHOTO
MeTajula JPYTUM U3 PacTBOPa COJIU, PEIICHUE SKCTIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxxHenme Ki1acchl HEOPraHMYECKUX COCTUHEHUID.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHToB /. WU. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble MOMBITKK KIaCCU(PUKAIMKM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucreMbl xumuueckux anemMeHToB J[. WM. Menneneesa. Ilepuonsl u Tpymnmsl.
PU3NYECKNUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYHIIbI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHYECKHUX  DJIIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepuCTHKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajiiyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIaAM.

3nauenue [leprnonnueckoro 3akona u [leproandyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbId U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajlieHTHast (MOJIIpHAsT W HEMOJIIPHAs)) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl OKuceHUs U BOCCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHHue oO0pas3loB BEHIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIIOYEH, MPOBEJACHUE OIBITOB,



WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUui
(ropenue, peakliMy pa3IoKEeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MeXIpeAMETHBIX CBS3€M NP HM3YyYEHHHM XMMHMM B § Kiacce
OCYILECTBIISIETCSl 4YEpE3 MHCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEHHO--HAayUHbIE MMOHATHS: HAY4YHbIN (akT, TUIOTE3a, TeOopus,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMsA, M[EePUOJUYHOCTb, HAONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, ©30TOIIbI,
PaOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUYECKUM 3apsi, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBAa, TIa3, (U3MUECKHE BEIUYMHBI, €JIUHHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpacdus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemrecTBo M XUMHYECKasi peaKIHs

[lepnognueckuii 3axoH. [leprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KAJIHSl, KAIBLIHS U X COCIUHEHNN
B COOTBETCTBUM C IIOJIOKEHUEM DJJeMEHTOB B [lepuonnueckon cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMuyeckux peakuuii Mo pa3anvyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYAaCTHIO KaTajau3aTropa). DK30- U HIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTEeHHBIX
peakuusax. [lonsatue o karanuse. [lonstue o xumuueckoM paBHoBecuu. DakTOPBHI,



BIMSIOIINE HAa CKOPOCTh XHMHUYECKOW PEaKUUH U MOJIOKEHUE XHUMHYECKOrO
pPaBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBI  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHON ~ PEaKIMH. CocraBieHue  ypaBHEHMI
OKHUCJIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HMCIOJIB30BAaHUMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KarnoHbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYecKol cBs3u. CteneHs nuccounanuu. CUibHbIE U Ca0bIe 3JIEKTPOIUTHI.

Peakuuu noHHOr0 oOMeHa. Y CioBUs MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE W COKpPAIIEHHBbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBA KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 ANEKTPOIUTUUECKON TUCCOIUALUY.
KauecTBeHHbIEC peakiny Ha HOHBIL. [IoHATHE O TUAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHHUE  BJIEKTPOIPOBOJHOCTU
pPacTBOPOB BELIECTB, ITPOLECCa AUCCOLMALIMY KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKM TNPOTEKAHMsS] peakui HMOHHOro oOmeHa (oOpa3oBaHuEe OcCalka,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJIbI), OMBITOB, WJUIIOCTPUPYIOLIUX MpPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peaKkUMid (rOpeHue, peakluuu pasioKeHus,
COCUHEHMsI), pAaclO3HaBaHHE HEOPraHMYECKHX BEUIECTB C  MOMOIIbIO
KAueCTBEHHBIX PEaKIIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTANIbHBIX 33/1a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapaktepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MUECKHUe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOEeCTBIE
C MeTajulaMH, HeMeTallylaMu, uienodamu). XuopoBojopord. ConsiHas KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJIyd€HUE, IIpuMeHeHue. [JlelctBue xyopa U
XJIOPOBOJOPOJA HA OPTaHU3M YeJOBeKa. BaxxHelme XJIOpUIbl U UX HAX0XK/ICHHUE B
IPUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeleHU okuciaeHus. CTpoeHue u (PU3NYECKUe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U CEPbl. AJTOTPOIHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (0OLIME KAK MTPEICTABUTES



KJlacca KHUCIOT M crneruduueckue). XUMUUECKUE pPEaklru, JEKAIIUe B OCHOBE
IPOMBIIIJICHHOTO CIOco0a MOJIy4eHUsI CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOi
KUCJIOThL. COJM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs pEaklUHs Ha CyJb(aT-HOH.
Haxoxnenue cepbl U €€ COEIUHEHUN B MpuUpoJie. XHUMHUUYECKOE 3arpsi3HEHUE
OKpYXalollel Cpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIEC JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dbusnueckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
duznyeckue 1 XMMHUYECKUE CBOMCTBA, MOJyueHue U npuMeHenue. Con aMMOHMUS,
uX pU3NYECKUEe U XUMUUYECKHE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, QU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHMSI B KAU€CTBE MUHEPAJIbHBIX YOOPEHUI.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Pocdop, alIOTPONHBIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, GU3NYECKUE U XUMHYECKHUE CBOWMCTBA, IMOJyYCHHE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX yI00PEHUI.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHUS. Y TIIepO/, ATTIOTPONHbIE MOIU(DHUKALUY,
pacnpocTpaHeHHe B NMpUpPoAe, GrU3nuecKkue U XUMUYECKUEe CBOMCTBA. AJcopOuus.
Kpyrosopor yraepoga B mnpupoge. Okcuuabl yriepojaa, HX (U3HYECKHE U
XUMHYECKHE CBOMCTBa, JIEHCTBUE Ha JKUBBIE OPraHU3Mbl, [OJIy4YeHHE U
MPUMEHEHHUE. DKOJIOTUUECKHE MpoOJieMbl, CBA3aHHbIE C OKcuaoMm yriepoaa (IV),
TUI0TEe3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCTIOTa U e€ CcoJd, UX (PU3MUecKre U XUMUYECKHE CBOMCTBA, MOJydYEeHUE U
npumenenue. KauecTBenHas peakuusi Ha kapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[TepBoHavyabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHHSX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTb),
MPOAYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BELIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COEIMHEHU.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenue. CoequHeHus KpeMHus B npupoze. O61re npeacTaBieHus 00 OKCHie
kpeMmuus (IV) u kpemuueBoit kuciore. CUIUKATBI, UX UCIOJIb30BaHUE B OBITY, B



IIPOMBIIUICHHOCTH. BaxkHeiire CTpoUTENbHbIE MaTepuasbl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. I[IpobOrmembr 6e30mMacHOr0  WCTHOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUecKrue M XUMHYECKHE CBOWCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOTeHHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl U €€ COENMHEHUSMHU (BO3MOXXHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
HaOJII0ICHUE TIpoLecca 0OyTIIMBaHUs caxapa MoJl JeMCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUYECKIX CBOMCTB Pa30aBIE€HHON CEpHOM KUCIIOTHI,
IPOBEJCHIE KAaUYECTBEHHON peakliy Ha CyJb(haT-uOH U HAOJII0eHUE pU3HaKa €€
IPOTEKaHUs, O3HAKOMJIEHUE ¢ (U3NYECKUMHU CBOMCTBaMM a3ota, ¢ocdopa U HX
COEJIMHEHU (BO3MOXKHO MCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (pocopHbIX ynoOpeHui, moayueHue, cooMpaHue, pacrio3HaBaHUE M U3y4YEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
docdar-uoH W U3yuyeHHE TPU3HAKOB UX MPOTEKaHHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHCJIOTBI C MEIbI0 (BO3MOYKHO HCIIOJIb30BAaHHE
BUJIEOMATEPHUATIOB), HM3y4YEHHE MOJeNiel KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QyuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOlMU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOras3a, IIOIYYEHUE,
coOupaHue, pacro3HaBaHUE M M3yYEHHUE CBOMCTB YIJIEKUCIIOrO rasa, MpoBelIeHUe
KayeCTBEHHBIX peakluil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUEHHUE NMPU3HAKOB MX
NPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCHEPUMEHTANBHBIX 3a7a4 Mo TeMe «BakHelme HeMeTambl U HX
COEJIMHEHHUSD.

MeTtasiibl U MX COCAUHEHUSA

OO01mast xapakTepUCTHUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noJyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraminueckasi CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  peIETKa.  OJJEKTPOXUMUYECKHM  psl
HarnpsHkeHU MeTawioB. Ou3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CrocoObl TosydeHus: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHUE B OBITY U IPOMBILIIIEHHOCTH.

[I{enouHble METAJLIBL: MOJNOXKEHUE B lleproanueckoil cucteMe XMMUYECKUX
anementoB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U Kanus). OKCUabl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepunoanueckout cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJiIeHUE B mpupojae. Ouszndeckre 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeiiire coefuHeHns! KanbIus (OKCUI, TUIPOKCU/I, coJin). ZKECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOoXAeHWE B mpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoEHHE aroma, HaxXOXJIcHUE B mpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJB30BaHUE BHJICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skene3a (II)
u xenesa (II), menu (II), HabGmromeHUME W omHMCaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHH WOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieI0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «Baxkneimme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAA cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYy’Karouled cpeabl (MpeaeibHas I0MyCTUMAast
KOHIIeHTpatus BemecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanuzanmsi MEXIpeaMETHBIX CBSI3€M MPW HM3YyUYEHWHM XHMHH B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUYECKUI 3aps, IIPOBOTHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTATUTMYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA0OpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS IPOTPAaMMbl OCHOBHOTIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE YuyeOHOH H
BOCIIUTATEIBHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COITMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOIIUXCS.

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B €IMHCTBE YUeOHOU M BOCIIUTATEIILHOU ESITEILHOCTH
B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHHUS, M CIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHUsS, CaMOBOCIHTAHUS U
caMopa3BUTHs, (OPMUPOBAHKS BHYTPEHHEH MTO3UITUN JTUIHOCTH.

JInyHOCTHBIE pe3yJIbTaThl OCBOSHUSI IPOrPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHus JIOHKHBI OTpa)kaTh TOTOBHOCTh OOYYAOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TIO3UTUBHBIX IICHHOCTHBIX OpPHUEHTAIlMA W PACHIMPEHUE OIIbITa
JIEATEIIBHOCTH Ha €€ OCHOBE M B MPOIECCE peaiM3allii OCHOBHBIX HAMpaBJICHHUMA
BOCITUTATCIIbHON JICSATCIIHHOCTH, B TOM YHCIIC B YaCTH:

e[ 'paxkx1aHCKOTO BOCIIUTAHMS,

el laTprOTUYECKOTO BOCIIMTAHUS,

¢ /[yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMS,

© DCTETUYECKOr0 BOCIIUTAHUS,

edDu3pueckoro BOCIUTaHHA, (HOPMHUPOBAHUS KYJIbTYPhl 3J0pPOBbS M
AMOITMOHAJILHOTO OJIaromnoyyHus,

e TpynoBoro Bocnuranus,

© DKOJIOTHYECKOT'O BOCIIMTAHUS,

el [eHHOCTH HAy4YHOTO MO3HAHMS.

JInyHOCTHBIE pe3yJbTaThl, 00ECIECUHUBAIOIINE AJaANTallM0 O0yYarolerocs K
HU3MEHSIOITUMCS YCIIOBUSIM COITUATIBLHON U IPUPOTHON Cpeibl, BKITIOUAOT:

®OCBOCHHE OOYYAIOIIMMHUCS COIMATBLHOTO OIbITAa, OCHOBHBIX COIIMAJIBHBIX
poJiei, COOTBETCTBYIOIIUX BEAYIIEH NEATEIbHOCTH BO3pacTa, HOPM M MPaBUI
OOIIIECTBEHHOTO MOBEEHUS, (HOPM COIMAIILHOM KU3HU B TPYMIaX U COOOIIECTBAX,
BKJIIOYAsl  CeMblO, Tpynmbl, CHOPMHPOBAHHBIE TO  MpodecCHoHaTbHON
JIESITEIbHOCTH, @ TAKXKE€ B paMKax COLMUAIBHOTO B3aWMOJCHCTBUSL C JIOJbBMU U3
JIPYror KyJbTYPHOM CpEJIbI;

®CIIOCOOHOCTh ~ OOYy4YarIIUMXCS  BO  B3aUMOJICUCTBUM B YCIIOBHSIX
HEOIPEICIICHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSIM JPYTHX;

®CIIOCOOHOCTh JICMCTBOBATH B YCJIOBUSIX HEOINPEIEICHHOCTH, IOBBIIIATH
YPOBEHBb CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCIIC



YMEHHUE YUUTHCA Y IPYTUX JIIO/IeH, 0CO3HABATh B COBMECTHOM JIESITEIbHOCTU HOBBIE
3HAHUS, HABBIKM U KOMIETEHIIUU U3 OMBITA IPYTHUX;

®HABHIK BBISBJICHHUS M CBS3BIBAHHUS OOpa3oB, CIOCOOHOCTh (POPMUPOBAHUS
HOBBIX 3HAaHWW, B TOM YHCIE CIIOCOOHOCTH (POPMYyIHUpPOBATH WJEH, IMOHSTHS,
TUTIOTE3bI 00 OOBEKTAX U SBIICHUSAX, B TOM YHCJIE paHEe HEe U3BECTHBIX, 0CO3HABATH
neduuuThl COOCTBEHHBIX 3HAHMW W KOMIIETEHTHOCTEH, IUIAaHUPOBATH CBOE
pa3BUTHE;

eyMEHHE PACIO3HABATh KOHKPETHBIC NMPUMEPHI MOHATHUS 1O XapaKTEepPHBIM
NpU3HAKaM, BBINOJHATH OINEpallid B COOTBETCTBUM C OINPEACICHUEM U
MPOCTEHIIIMMUA CBOMCTBAMHU MOHSTHUS, KOHKPETU3UPOBATH MOHSITHE NpPUMEpaMU,
UCIIOJIL30BaTh MOHATHE U €r0 CBOMCTBA MPU PEIICHUH 3a/1a4 (J1ajee - OnepupoBaTh
MOHATUSIMU), & TaKXKe OINEpPUPOBATh TEPMUHAMHU U TPEJCTABICHUSIMU B 00JACTH
KOHIICNIIUN YCTONYMBOIO Pa3BUTHUSI;

eyMEHHE AHAJIM3UPOBATH M BBISBISATH B3aUMOCBSI3U MPHUPOJIbI, OOIIECTBA U
SKOHOMUKHU;

®yMCHHUE OLICHMBATHh CBOW JICHCTBUS C YYETOM BIIUSHHS HAa OKPY KAIOIIYIO
Cpely, TOCTIKEHHMM IeJiel W TMPEOJIOJNICHHUS] BBI30BOB, BO3MOXKHBIX TJIOOAIBHBIX
MOCJICACTBUH;

® CIIOCOOHOCTH 00YUYAIOIIUXCSl OCO3HABATh CTPECCOBYIO CUTYAIIMIO, OLICHUBATh
MPOUCXOIAIINE U3MEHEHUS U UX TIOCJICICTBUS;

®BOCIIPUHUMATDH CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOIIMI KOHTPMED;

®OLICHUBATh CUTYAIIMIO CTPECCA, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U
JICUCTBUS,

e popMynMpoBaTh U OLIEHUBATH PUCKH U TMOCIEACTBUSA, (HOPMUPOBATH OIIBIT,
yMETh HaXOJUTh MO3UTUBHOE B MPOU3OILEIIEH CUTYyallUH;

®OBITh TOTOBBIM JICHCTBOBATH B OTCYTCTBUE TapaHTUH ycrexa.

2. MetanpeaMeTHbIe Pe3yJabTaThl OCBOCHUS TPOTrPAMMBbI OCHOBHOT'O OOIIIETO
o0Opa30BaHUsI OTPAKAIOT:

OBnajzieHNEe YHUBEPCATHLHBIMU YUCOHBIMHA MO3HABATEIbHBIMHU JICHCTBHUSIMHU:

1) 6a3oBBI€ JIOTHYECKHUE JIEHCTBYS,

2) 6a30BbIC UCCIIEAOBATEILCKHUE ACHCTBHYSI,

3) pabota ¢ uHhoOpMaIUei.

OBnajieHle CUCTEMOW YHHMBEPCAIbHBIX YUE€OHBIX MO3HABATEIbHBIX JCHCTBUIA
obecrnieunBaeT cPOPMUPOBAHHOCTH KOTHUTUBHBIX HABBIKOB y O0yJarOIIUXCHI.

OBnanenue YHUBEPCAITbHBIMU y4eOHBIMU KOMMYHHKATHBHBIMH
EUCTBUSIMU:

1) obmienue,

2) COBMECTHasl ICSTEIbHOCTb,

OBnazeHre CHUCTEMON YHUBEPCAIBHBIX yUEOHBIX KOMMYHHKATHBHBIX
newcTBuii  obecrieunBaeT  C(HOPMUPOBAHHOCTH  COIMAIBHBIX  HABBIKOB U
AMOITMOHAIEHOTO WHTEJUIEKTa 00yYarOIIHUXCS.

OBnajzieHNEe YHUBEPCATHLHBIMU YUCOHBIMH PEryJaSITUBHBIMH JICHCTBUSIMU:

1) camoopranu3zanus,



2) CaMOKOHTPOJIb,

3) SMOLMOHANILHBIA UHTEIJIEKT,

4) npuHaATHe ce0s U APYTHX,

OBnazieHNEe CUCTEMON YHHMBEPCAIBHBIX YUYEOHBIX PEryJsATUBHBIX JEHCTBUI
obOecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIMSL JIMYHOCTU) W JKU3HEHHBIX HABBIKOB JIMYHOCTU (YIMpaBiieHUs COOOM,
CaMOJUCIHUIUIMHBI, yCTOMUUBOTO TTOBEICHHUS).

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM paboyeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHBbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NEUCTBUN, crnenupuueckue sl MpeAMETHOW obmactu «XuUMHS», BUIbI
JNESATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAaHWSA, €ro0  HHTEPIpPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

1) mpeacTaBieHUe O 3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHUW TIPUPO/IBI,
MOHMMAaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUUYECKON HAyKH Kak 0O0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KyJIbTypbl U MPAKTHUUYECKOMN
JIEATEIIbBHOCTH YE€JIOBEKA B YCIOBHUAX COBPEMEHHOIO OOIIECTBA; MOHUMAaHUE MECTa
XVAMUU CPEJI IPYTUX €CTECTBCHHBIX HAYK;

2) BiaJiEHUE OCHOBAMM MOHSATUMHOIO ammapaTta U CHUMBOJHUYECKOIO SI3bIKa
XUMUHA JJI8  COCTaBlieHHs (OpMyJl HEOPTaHMYECKUX BEIIECTB, YpaBHEHUMU
XUMHUYECKUX peaKInii; BIIaJICHHEe OCHOBaMHU XuMu4eckoi HoMeHKIaTypsl (IUPAC
Y TPUBHUAIBHOM ) U YMEHHE UCIIOIB30BaTh €€ JJIsI PEIICHUs yueOHO-TI03HABATEIbHbIX
3a/1a4; yMEHHE UCIOJb30BaTh MOJIETU JJii OOBSICHEHUS CTPOCHHUSI aTOMOB U
MOJIEKY I,

3) BIaJeHUE CUCTEMON XMMHUYECKHUX 3HAHUW U YMEHHE NMPUMEHSTh CUCTEMY
XUMHYECKUX 3HAHUU, KOTOPAsl BKIIIOYACT:

® BAKHCHIIINEC XUMHUYCCKUE TMOHATHS: XUMUICCKUN IJIEMEHT, aTOM, MOJICKYJIa,
BEIIIECTBO, MPOCTOE U CIIO)KHOE BEIECTBO, OJHOPOJHAS U HEOJAHOPOIHAs] CMECH,
OTHOCHTEJIbHBIC aTOMHAsi M MOJICKYJIIpHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBINA 00bEeM, OKCHJI, KHCIIOTa, OCHOBAaHHUE, COJIb (CPEIHSA),
XUMUYECKas PEAKIUs, PEaKIHH COCIUHCHMsI, PEAKIMU Pa3IOKCHHS, pPEeaKIuu
3aMEIICHUs, pPEaKIMu OoOMeHa, TerIoBod dA(PGEeKT peakiuu, HSK30- U
HAOTEPMUYECKUAE PEAKIINH, PACTBOP, MACCOBAs JOJS XUMHYECKOTO AJIEMEHTa B
COCIMHEHUU, MACCOBAsl JIOJISl M MIPOIICHTHASI KOHIICHTPAIIMS BEIIECTBA B PacTBOPE,
AP0 aToOMa, JJICKTPUUYECKHH CJIOW aToMma, aTOMHAas OpOWTajb, PaJHyC aToMa,
BaJICHTHOCTh, CTCTICHh OKUCJICHUS, XUMUYECKasi CBSI3b, AJICKTPOOTPHUIIATEIIBHOCTD,
MOJIIPHAS M HETIOJIIPHAs! KOBAJICHTHAS CBS3b, HOHHAS CBSI3b, METAIIINYECKAs CBA3b,
KpUCTAIUTMYECKas pelieTka (aTOMHas, MOHHAs, METaJUIMYeCKas, MOJICKYJISIpHAs),
WOH, KAaTHOH, AaHHWOH, OJJEKTPOJUT ¥ HEIJICKTPOIUT, JICKTPOIUTHICCKAS
JUCCOLMAIUS, PEaKIMU HOHHOTO OOMEHa, OKHCIMTEIhHO-BOCCTAHOBHUTEIHHBIC
peaKkiiy, OKHUCIHUTETh M BOCCTAHOBUTENb, OKHCIEHHE W BOCCTaHOBIICHUE,



AJIEKTPOJIN3, XMMHUYECKOE DPAaBHOBECHE, OOpAaTUMbIE M HEOOpaTUMBbIE peakluH,
CKOPOCTb XMMHWYECKOW PEaKUuH, KaTaIh3aTop, MPEAeiabHO JOIyCTUMas
koHueHnTpauus (II1K), koppo3ust MmeTamios, CIuIaBsl;

®OCHOBOIIOJIATalOIe€ 3aKOHbl XHWMHMHM: 3aKOH COXPAHEHHs  Macchl,
nepuoandecknii 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

®TCOPUM XUMHH: aTOMHO-MOJIEKYJISIpHAsL TEOPUS], TEOPUS IEKTPOIUTUIECKON
JUCCOLMAIMK, TPEICTABICHUS O HAay4HbIX METOJax II0O3HAHHsA, B TOM YHCIE
DKCIIEPUMEHTAJIBHBIX M TEOPETHMYECKMX METOJAX MCCIENIOBAaHNsA BELIECTB U
U3YUYEHUS! XUMUYECKUX PEaKIIMIi;

4) mpeacTaBieHHE O MNEPUOJUYECKON 3aBUCHMOCTU CBOMCTB XHMHUYECKHX
AJIIEMEHTOB (paJnyC aTroMa, 3JIEKTPOOTPULIATENILHOCTh), MPOCTBIX U CIOXHBIX
BEILECTB OT MOJIOKEHUSI AIeMEeHTOB B [leprouueckoil cucteMe (B MajbIxX epuoaax
Y TJIABHBIX MOATrPYNNax) M 3JIEKTPOHHOTO CTPOCHHS aTOMa; YMEHUE OOBSCHATh
CBA3b MOJIOKEHUs JyeMeHTa B Ilepuoguyecko CucTeMe€ C  YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsn
aapa, oOliee YHUCIO  DJEKTPOHOB),  PAaCHpPEICICHUEM  DJIEKTPOHOB IO
DHEPreTUYECKUM YPOBHSM aTOMOB II€PBBIX TPEX IMEPUOAOB, KA WU KaJIbLIHS,
KJIACCU(PUIIUPOBATH XUMUYECKUE IJIEMEHTHI;

5) yMmeHue KiacCU(pUUUPOBATh XUMUYECKHE 3JIEMEHTbI, HEOPraHUYECKUE
BEILIECTBA U XUMUYECKHUE PEAKIIUN; ONIPEAEIIATh BAJIEHTHOCTD U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB, BUJ XUMHUYECKOW CBS3M M THUN KPUCTAIIMYECKOU
CTPYKTYpPBl B COECIMHEHUSX, 3aps] MOHA, XapaKTEP Cpelbl B BOAHBIX PAaCTBOPAX
BEIECTB (KUCIIOT, OCHOBAHUH ), OKMCINUTEIb U BOCCTAHOBUTEIIb;

6) yMeHHE XapaKTepu3oBaTh (PU3NUECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX
BEIECTB (KUCIOPO/I, 030H, BOAOPOI, TpaduT, aliMas, KpeMHHI, a30T, pocdop, cepa,
XJIOp, HATPUM, KaJINil, MarHUM, KaJIbITUH, ATFOMUHUM, )KEJI€30) U CJI0KHBIX BEIECTB,
B TOM YHCJI€ UX BOJHBIX pacTBOPOB (BOAA, aMMHUAK, XJIOPOBOJOPO/I, CEPOBOAOPO/I,
okcuabl U ruapokcuasl MetaioB I - IIA rpynn, amomunus, meau (1), uunka,
xenes3a (I u IIT), oxkcuast yrnepoaa (II u IV), kpemuus (IV), azora u gocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, azotuctas, azoTHas, ¢ocdopHas,
yrojbHasi, KpEMHHEBasi KHUCJIOTa M HMX COJHM); yYMEHUE MPOTHO3UPOBATh U
XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS,
IIPUMEHEHUE BEILIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTbh IIPOTEKAHUS
XUMHUUYECKUX TMPEBPAIICHUNA B PA3IUYHBIX YCIOBUSX, BIHMSHUE BEIIECTB H
XUMHUYECKUX IPOLIECCOB HAa OPraHM3M YEJIOBEKAa U OKPYXKAIOLIYH IPUPOIHYIO

cpeay,

7) YMEHHE COCTaBJISITh MOJIEKYJIIPHbIE U HOHHBIE YPAaBHEHUS peakluii (B TOM
YUCIIe peAKIU HOHHOTO OOMEHA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA),
WUTIOCTPUPYIOUIUX ~ XMMHUYECKHE  CBOMCTBA  M3YYEHHBIX  KJIACCOB/TPYII
HEOPTraHWYECKHUX BEIIECTB, B TOM YHCIE MOATBEPKIAIOIMIUX T'€HETUYECKYIO
B3aMMOCBSI3b MEXIY HUM