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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHusl, PEACTABICHHbBIX
B ®I'OC OOO, ¢ yuerom (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[TporpaMMa mo xumuM Aa€T MPEACTABICHUE O IENAX, OOUIeH cTpareruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, OIpeiessieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pachpeleseHue IO  KiaccaM, pPEeKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mnporpaMMme 10 XUMHU — yYWUTHIBAIOTCS
BO3MOXKHOCTH y4e€0OHOTO MpeAMeTa B peajan3alud TpeOOBaHUN K TJIaHUPYEMbIM
JUYHOCTHBIM, METANpPEJAMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOy4YeHHUs U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABAaTEIbHOW  JIE€SITEIIBHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

W3yyenne XuMHUM HA  yYpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
MHTEpPECOB OOyYaronIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHsS Ha YPOBHE CPEIAHEro
oOmiero oOpa3oBaHusI.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, €ro MnpeAcTaBlICHUl O MAaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT GOPMUPYEMbIC XUMHUEH TTPEACTABICHHUS O MIPEBPAILCHUSIX YHEPTUH U
BEIIECTB B TPHUPOJAE, O IMYTAX PEIICHUsS TI00ATBHBIX MPOOJIEeM YCTONYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, DJHEPIETUYECKOM, IPOIOBOJIBCTBEHHOM
po0seM, MpoOIIeMbI IKOJIOTHIECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMUpOBaHUA  KYJIBTYpPHl  JMYHOCTH  OOydYamoIIMXCs, HX oOmell u
GyHKIIMOHATBEHOW TPAMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;



3HAKOMUT CO CHEHU(UKON HAYYHOrO MBIIUICHUS, 3aKIa/IbIBA€T OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOIbl U YEIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YETIOBEKY, BHOCHT CBOM BKJIAJ B IKOJOTHUECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CONlep KaHMUs TIPEeIMEeTa, KOTOPBIM SIBISETCS TEAArOTMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrinyOonéHHBIN Kype XUMUW OCHOBHOTO 0O0IIIETr0 0O0pa30BaHUSI OPUECHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI 10 XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yudeHuro. CojaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peakiuu. O0e 3T CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TEOPETHUUCCKUX MPEICTABICHUIN pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa JI.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

YYEHHSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3U;

MIPEICTABIICHUNA 00 JIEKTPOIMTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtbel. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyroMy W 0O0eCIeunBalOT OOY4YaroIIUMCS BO3MOXXHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O0OJIACTH TPAKTUYCCKOTO MPUMCHCHHS
N3Y4aeMbIX BEIIECTB.

OcBoeHue coaep)KaHWs MPOTPaMMbl IO  XHUMHH  TMPOUCXOJUT  C
WCIIOJIb30BAHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpYXaromud Mup, Owosnorus, ¢u3nkKa, MareMmaThka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocCHOBHOTO 0011ero o0pa3oBaHMsl MO XUMUU (YrayOJIEHHBIM
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJLHOTO XapakTepa
oOpa3zoBaHus, crnenupUKU Y4eOHOrO MpeaMeTra W O00ECTEUCHHE YCIENTHOTO
oOydyeHuss Ha CJeAyIolleM YpoBHE oOpa3oBaHus. B mporpamme mno Xumuu
peanu3yeTcsl pa3BHUBAIOIIas W MPAKTUUYCCKAs HAMPaBICHHOCTh OOYYCHHS] XUMHH,
mupdepenumanuss  o0ydeHHUs,  BKJIOYArOmas  OpPOQWIbHYIO  MOJATOTOBKY



oOy4Jarommxcss M TMOCJIEAyIolee CaMOOIpeeieHe B BbIOOpE HampaBJICHUS
oOydeHus B Npo(PUIBHBIX Kiaccax.

VYrinyOonéHHoe M3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npodeccCHoHaTbHON OpUEHTAIIMY 1 HAIIPaBJICHO Ha MPEA0CTABICHUE BO3MOKHOCTH
KOKIOMY OOYyYaromeMycsi TPOSBUTh CBOM HMHTEIUICKTYalIbHBIE W TBOPYECKHUE
CIIOCOOHOCTH TPH  U3YYEHUH y4eOHOro mpeaMera, HeoOXoAuMmble st
POJIOJKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOU NeATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTAaHMU3AIUAX, PEATU3YIONUX MPOTPAMMBI
muddepennupoBanHoro (YrimyO0néHHOT0, MPOGUILHOTO) HW3YYCHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMsI.

OOpazoBaTenbHble (PYHKIIUU XUMHUU, U3y4aeMON Ha YIJIyOJICHHOM YPOBHE,
peanu3yrloTcs B mpolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JIacCTU COBPEMEHHOTO €CTECTBO3HAHUs, OOJIACTU MPAKTHUYECKOW AESATEIbHOCTH
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya y4eOHOTro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(bakToB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOT0 XapakTepa, S3blKa HAyKH, B MPUOOIICHUM K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHH BEIIECTB U XUMHYECKUX PEaKIuH,
dbopMHUpPOBaHUN U PA3BUTUHU MO3HABATENHLHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U UX TNPUMEHEHHWH B Yy4eOHO-TIO3HABATEIHHOM M Yy4eOHO-UCCIIEeI0BATEIHCKON
JIeATEIBHOCTH, OCBOEHHUU TpaBWJI OE€30MaCHOr0 OOpallleHHs C BEIIECTBAaMU B
MMOBCEHEBHOM KU3HHU.

[enu u3ydeHus: XMMHUHU OTPAXKAIOT HAMPABJICHHOCTh 00YUYEHUs HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEITIEKTA U 00IIEH KyIbTYPHI.

N3yueHne XMMUU HAIIPABIICHO HA JJOCTUKEHUE CIICYIOIINUX LIETIEeH

dbopMUpOBaHUE UWHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM JKU3HU;

dbopMHpOBaHUE  CUCTEMBl XUMHUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JIsi TIOHUMAHHS XUMHYECKOM
CTOPOHBI SIBJICHUM OKPYKAIOIIEr0 MUPa, OCBOCHUE SI3bIKA HAYKHU;

NpUOOIICHUE OO0YydYaroluxcsi K CaMOCTOSITeJIbHOM TIO3HABATEIBHOU W
WCCJIENOBATENILCKOW  JICSITEIBHOCTH, K  HAay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMHpoBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUCHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W €CTECTBEHHO-HAY4YHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOIIEro MHUpPa, MCHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE TMPU H3YyUYCHHUU



XUMHUH, TPUMEHSATh HX TP PEIICHUW MpoOJeM B IOBCEAHEBHOW JKWU3HU U
TPYIOBOM JICSITEIHHOCTH;

pa3BUTHE Yy OOYyYalIIMXCS HHTEpeca K U3YYCHUIO XUMUU U cdepam
NEATEeILHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO 00yUeHUS;

OCO3HAHHE I[EHHOCTH XMMHYCCKHUX 3HAHWH B JKM3HU YCIOBEKA, IMOBBHIIICHUE
YPOBHSI DKOJOTHYECKON KYJIbTYpbl, HENPHUATHE IEHCTBHUM, MNPUHOCSIIUX BpE.
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOMUMBIX JIJIS PA3TUIHBIX BUIOB ICSTCIIEHOCTH.

Ha yriny6nénnoe u3ydyeHue ydeOHOTo npeaMera « XuMus» oTBoauTcs 1mo 136
gacoB B 8 n 9 kinaccax (4 4daca B HEJNENI0), TO €CTh 2 4Yaca B HEJEII0 3a CUET
oos3arenmpHor yacth OOII OOO wm 2 wyaca 3a cuér yvactm OOII OOO,
dbopmupyeMoOil yyacTHUKaMH 00Opa3oBaTeIbHBIX OTHOLIEHUH. Bcero 272 yaca 3a
JIBa roja oOy4eHus.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

Xumusi — BaxkHasi 001acTh €CTECTBO3HAHMS M MPAKTUYECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumum B )ku3HM 4yenoBeka. Kparkue cBeaeHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUHU. XMMHS B CHCTEME HayK. Terna u
BemiectBa. Duznueckue W XUMHYECKHME CBOMCTBA BEUIECTB. ArperaTHble
cocTostHusL BewlecTB. [IOHATHE O TEOPETHYECKUX W SMIUPHUYECKUX METOJax
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBieHnss 0 HaydyHOM NO3HAHWM HAa
AMIIUPUYECKOM YPOBHE: HAOJIOICHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HayyHOM MO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3b1k xuMun. VICTOUHUKY XUMHUYECKOU MH(DOpMaIuu.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJLHOM XHUMHUYEeCKOM Jabopatopuu. IIpaBuna Oe3omacHoro oOpaleHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOAHBIN ras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALl U MUHEPAJIbI. [IOHSATHE O TOMOTEHHBIX
U TeTEpPOreHHbIX cMecsaX. CrocoObl pa3aeneHus cMmeceit. OuucTka BEIIeCTB.

BemectBa m XuMUYeCKHE peakUUH. ATOMBI W MOJICKYJbl. XUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Merauisl U Hemerauibl. BemecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumudeckas (opMmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeaeneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUHW U cocTaBieHue GopMyn OWHAPHBIX
COCIMHEHUI MO BaJEHTHOCTU »3JIeMEHTOB. OTHOCHUTENIbHAsT AaTOMHAas Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 40JIsl XMMUYECKOrO 3JIEMEHTa B
coenuHennu. HaxoxaeHnue npocreiiiiei (opmyJsibl BEIIECTBA 10 MACCOBBIM J0JISIM
DJIEMEHTOB.

KonmnuecTBo BemectBa. Mosb. MossipHast Macca. B3anmMocCBsIi3p KOJIM4Y€ECTBA,
Macchl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COeAMHEHUN. MoJsipHas Macca CMeCcH BelecTB. MoJibHast 07
XUMHUUYECKOTO dJIeMEHTa B coeauHeHuHu. HaxoxkaeHue mnpocreiein (hopMyibl
BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus NpoTeKaHUss XUMUUYECKUX PEaKLMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MOneKysipHas Tteopusd. KuszHb u aestenpHocTh M.B. JlomoHOcOBa.



XUMHYECKHE ypaBHEHUS. THUIIbI XUMUYECKUX Peakiui (COeAMHEHUS, Pa3IoKEeHuUs,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBbHOE M3YYEHUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBWjiaMud paboThl B Ja0OpaTopuud W TpHUEMaMu
oOpamenusi ¢ gabopaTopHbIM oOOpymoBaHueM. V3ydeHnwme wu ommcanue
bu3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IUIaBIeHWE BOCKA, TasHHUE JIbJa,
pacTUpaHHe caxapa B CTYIIKE, KUIIEHHWE U KOHAECHCAIUS BOJAbI) M XUMHYECKHX
(ropeHue cBeuyM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE COIbI WM
Mena C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIEHHE C OO0pas3llaMH BEIIeCTB
KonuuectBoM | Mosb. HaOmioneHwe u omnMcaHue TNPU3HAKOB MPOTEKAHUs
XUMHYECKUX PeakUuil (pa3iloKeHHE caxapa, B3aMOJCHCTBUE CEPHOM KHUCIIOTHI C
xjopugoM Oapus, TOJy4Ye€HHE U paszioxkeHue ruapokcuaa wmeau (ll) npu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
cioco0OB  paszzieneHus cMmeced (C  MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbIIIapUBaHUE, AUCTUILIALNS, XpoMaTorpadus), IPOBEIEHUE OUNCTKU TOBAPEHHOMN
conu. HaGmroneHne u onucaHue OMNbITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHMS
MAacCCBI.

Baskneiinmue npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB

[IpencraBnenns o ra3zax. Bo3nmyx — cMech razoB. CocTaB BO3ayxa. 3aKoH
ABorampo. Momsipublii  00bEM ra3oB. OTHOcUTENbHAss IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BElIEeCTBa IO
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IMpHU
XUMHUYECKUX PEAKIUSAX.

Kucinopon — snemeHT M mpocToe BemecTBo. HaxoxkaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlUu TOPEHUsI U OKUCIICHNUS).
[Iponecchl okucneHnus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
CriocoObl Moy4YeHus: KUCI0po/ia B Ja00paTOpUu U NpOMBIIUIEHHOCTH. [loHsATHE O
karamu3arope. Kpyrosopor kwuciopoga B mnpupomge. O30H — auIOTponHas
Monupukamms kuciopoaa. O30HOBBIA CJIOH, €ro 3HA4YEHHE JUIS IKUBBIX
OopraHu3MoB. Pa3pyiieHre 030HOBOTO CIO4.

TennoBolt 3h(deKT XUMHUUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEpMUYECKUE peakuuu. TorumBo. Mcnons30BaHue yriisi U METaHa B
KayecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapHukoBoM 3 dexre.

Bonopox — »smeMeHT M mpoctoe BeniecTBo. HaxoxzaeHue Boaopona B
npupoae, (U3MYECKUE M XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonarue o kucnorax u consx. Mcnonb3oBanue BoJopoJa B KaUeCTBE
TOIUIMBA.



Bona. ®dusnueckue cBoucTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
dakTOphl, BIUSIONIME HAa PACTBOPUMOCTh TBEPJBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaKeHHSI KOHIIGHTPAIIMU PaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MpUPOAEC U B KHU3HU
YEeJI0BEKa.

Xumudeckue cBoiictBa Bojbl. IloHstne 00 ocHoBaHusx. I[loHsTHe 00
uHaMKaTopax. KpyroBopoT BOAbl B MOPUPOJE. 3arps3HEHUE MPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coemuHennid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAIbHBIE
Ha3BaHUS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHJIOB
(B3auMOEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOACPKAIIUX KUCIOTaX.
Kucnorel. Kiaccubukanus kucimoT. MexayHapoaHass HOMEHKIATypa U
TPUBHAJIbHBIC Ha3BaHUs KHUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan axktuBHoctn meraiuioB H.H. bekeroma. Ilomyuenwe xucinor. Kucimorsl B
MpUpoe, MPUMEHECHHUE BAXKHEHIIIUX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHHUs. MexXyHapoiHas HOMEHKJIaTypa OCHOBaHMM. TpuBHaIbHBIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI mojydeHus. HepacTBoprmbie OCHOBaHUS, MX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[TonsiTue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIOB IIMHKA M
AJTIOMUHHMS ). XUMHYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMHU U IIETOYaAMH )
U TIOJTyYEHUE.

Conu  (cpegnue, KuUCIble, OCHOBHBIC, JIBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Dusznueckue u
XapaKTEepHbIC XMMHUYECKHWE CBOWCTBA Ha mpuMepe cpeaHux cotieil. [lomydenue
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUI.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OMPEAECICHUE COAEPKaHUS KUCI0pOJia B BO3IYXE;

MoJIyuyeHue, CoOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB KUCIOPO/Ia;

HaOJIIOJICHUE B3aUMOJICMCTBUSI BEHIECTB C KHUCIOPOJOM U YCIIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;



O3HAKOMJIEHUE C 00pa3laMyu OKCHUJIOB U ONHMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3yYEHHUE CBOICTB BOJIOPOJA
(ropenue);

B3aMMOJICHCTBHE Bofoposa ¢ okcuaoMm meau (11);

UCCIIEIOBAaHNE OCOOCHHOCTEM pPAaCTBOPEHMS BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHON MACCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHONM MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMOJIEHCTBHE BOJbI C METAJUIAMHU (HATPUEM U KAJIbLIUEM);

OIPEEICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO NHANKATOPOB;

UCCJIEI0BAHUE 00Pa3I[0B HEOPIaHMUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;

u3ydeHue B3aumozeicTBusa okcuaa menu (l1) ¢ pactBopoM cepHON KUCITOTHI,
KHCJIOT C METAJJIAMU, PEAKLUI HENTpAIN3aliY;

IIOJIy4YCHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBHE TMIPOKCUIA IMHKA C pACTBOPAMU KUCJIOT U LIEI0YEH;

pelieHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPTraHWYECKUX COECIUHEHUI».

Ilepnoanyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
emeHTOB /I. 1. MenaesieeBa

Crpoennie aToMOB. XUMHYecKasi CBsI3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
rpynmnax (ceMencTBaxX) CXOJIHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, rajoreHax, MHEPTHBIX (OJaropoJHbIX) raszax. OJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUABI U TUIAPOKCHUIBI.

ITeprnonnueckui 3aKOH. OTtkpbITHE ITepunoanueckoro 3aKOHA.
[lepuonnueckas cucrema xumudeckux osnemeHtoB JI. WM. Mengeneesa.
KopoTtkonepruoanas u iauHHONEepuoaHas ¢opmel tabmuubl «llepuonnyeckas
cucteMa xumuueckux snemeHToB /. V1. MenneneeBay. [lepuoabl u rpynmsl (A- u
b-rpymier).

Crpoenne aromoB. CocTtaB aTOMHbBIX sjaep. M3ortombsl. PaanoakTUBHOCTB.
DNeKTPOHBI. DJIEKTPOHHAS OpOWTAIb. DHEPreTUYECKUE YPOBHU U TMOAYPOBHHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduueckue Gopmyiabl aTroMoB. DPU3NYECKHM CMBICT TOPSAIKOBOIO HOMEpA,
HOMEpA MepHoJia U rpyIiibl 3aeMeHTa. CTpOeHUEe ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux 3meMeHToB [lepuonnueckoit cucremst /1. 1. Menaeneesa:



pacupenesieHue 3JIEKTPOHOB II0 JHEPreTHUYECKHM YPOBHSM, IIOAYPOBHSIM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB MO TpyHIaM M IEPUOJAM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHNN XMMHYECKUX JJIEMEHTOB B
epuojax M rpynmnax. XapakTepuCTUKA XUMHUYECKOTO DJJIEMEHTAa II0  €ro
noJioxkeHuto B [lepunonnueckou cucreme /1. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u Ileproandeckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA HAayku M npaktuku. [[. V. MenneneeB — ydeHbld U
IrpakK1aHUH.

DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOM CBSA3M: KOBAJIEHTHAs IIOJSIpHAs CBA3b, KOBAJICHTHAs
HEIOoJISIpHAsA CBSI3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHHsS KOBAJIEHTHOW W
VMOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHsl u
AHUOHBI.

Kpucramnnmueckue u amop¢Hble BemiecTBa. THUINBI  KPUCTANIMYECKUX
pELIETOK: MOHHAs!, aTOMHAas1, MOJIEKYJIIpHAas U UX XapaKTEPUCTHUKHU.

Crenenp oxucienus. OrnpenencHue CTENEHEN OKHCICHHS AaTOMOB B
OMHApHBIX  coeauHEeHUsAX.  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE  PEAKLHUU.
[Ipoueccbl OKHUCIEHHMST M BOCCTAHOBJIEHHUS. OKHCIMTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI U
paccTaHOBKa B HUX KOA(P(OUIITMEHTOB METOIOM AJIEKTPOHHOTO OanaHca.

DKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMyd METAJIJIOB U HEMETAJJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJl IIPU IIOMOIIHA PHUCYHKOB, MOJECIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII;

IIPOBEJCHNUE  ONBITOB, WUIKOCTPUPYIOUIUX  NPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX PEAKIUHN (TOpEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHU ).

MesxknpeaMeTHble CBSI3H

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHSATHM, TAK U TOHATUN, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJIEHHUE (MPOILECC), HAYYHBIHN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIb.

®duzuka: sBICHUA NPUPONbI, (U3UYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHE Ta30B, KHUAKOCTEH W TBEPABIX (KPUCTAUIMYSCKUX) TEJN, SICKTPUUECKUN
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOJCTBO, XUMHUUECKHE TEXHOJOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTEPUAIIBI.

9 KVIACC

BemecTBo U XMMHYecKasi peakius

[loBTOpeHne u yriyOneHue 3HAaHUM OCHOBHBIX pPa3leloB Kypca & Kiacca.
Crpoenne aromoB. CBOMCTBAa  aTOMOB  XHMHMYECKMX  DJIEMEHTOB,  HX
KOJINYECTBEHHBIE 51 KauyeCTBEHHbIEC XapaKTEPUCTUKHU (paauyc,
AIEKTPOOTPULIATEIIBHOCTD, DHEPIUs VMOHM3ALIH). IlocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNel aroMOB MalbIX MepuosioB. OCoOEHHOCTH
3al0OJJHEHUSI  DBJIEKTPOHHBIX ~ OopOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
Ilepuoguyeckas cucremMa XUMMUYECKHUX DJJIEMEHTOB B CBETE€ IIPEACTABICHHUU O
ctpoeHun aroMa. CTeneHb OKUCIEHUS M BaJEHTHOCTb. IIpencraBieHune o
MIEPUOANYECKON 3aBUCHUMOCTH CBONCTB XUMHAYECKUX AJIEMEHTOB
(37EeKTPOOTPULIATETBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUJIOB) OT CTPOEHHUS aTOMa.

Crpoenue BemiecTBa. BemectBa B TBEpAOM, XKHIKOM U Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAJE€HTHas (HEMOJspHas,
noJyisipHast); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MeXMONeKysipHbIE B3aUMOJEHCTBUS (BOJOpOJHAsA CBs3b, CUJIbI BaH-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, HOHHAs, METAJINYECKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THTA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAaHUS  XUMUYECKUX  PEAKLIHM.
Knaccudukanuss XMMHUYECKUX pEaKUUid MO Pa3IMYHbIM MpHU3HaKaM (M0 YUCIY U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, Mo arperaTHOMY COCTOSIHUIO pEarupyroirux BEUIECTB).

DJIEMEHTBl ~XUMHUYECKOM TEPMOAMHAMUKH. ODHEPreTHKa XUMHUYECKHUX
peakuuii. TeruioBoit 3hPexkT XUMHUECKONW pPEaKIUU. DK30- U IHIOTEPMUUYECKHE
peakuuy, TEPMOXMMHMUYECKHE YpaBHEHMs. 3akoH lecca W e€ro clueicTBUs.
Brluncnennst o TEpMOXUMHUYECKUM YPABHEHUSIM.



[IoHATHE O CKOPOCTM XHMHYECKOM PpEAKUMU. 3aKOH JEHCTBYIOIIMX MaccC.
@akTOphl, BIAUSAIONIME HA CKOPOCTh XMMHUYECKON pEaKIMU. DHEpPrusi aKTUBALUU.
[Tonsarue o katanuze. ®epMeHTl. UHTHOUTOPHI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peaknusix. [lorstue o
XAMHUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOT0 paBHOBecHs. DakTophl, BIUSIOIIAE HAa COCTOSSHUE XUMHUYECKOTO
paBHOBecusa. IIporHo3upoBaHHe  BO3MOMXHOCTHM  IPOTEKAHUS  XUMUYECKHUX
MPEBpAICHUA B PA3JIMUHBIX YCIOBUSX HA OCHOBE MPEICTABICHUN 00 M3y4YEHHBIX
AJIEMEHTAaX XUMUYECKOM KHHETUKU U TEPMOAUHAMHUKHU.

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peaKunu. OKUCIUTETBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIIeHUs. BaxHble oOKuCIUTENIM UM BoccTaHoBUTENnW. IlepmaHranar kanus
(xapaktepuctuka). CocTaBieHUE YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ UCMOIb30BaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DNEeKTpOoIUuTHYECKass uccoluranusl. XWMHYECKUE pEaKUWd B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  Jucconmanuu. PacTBopeHue kak  (Qu3MKO-
XxuMuueckui npouecc. [loHsATre o ruapaTax U KpUCTaIOruIpaTax. JJIEeKTPOIUTHI
M HEEKTponauThl. KaTHOHBI, aHMOHBI. MeEXaHU3M AUCCOLMAIMA BEIIECTB C
pPa3IMUHBIM BHJIOM XUMHUUYECKON CBsi3U. CUJIbHBIE U Ca0ble 3JIEKTPOIUTHI.
Crenenp guccouualny, KOHCTaHTa quccouuannu. IOHHOE MPOU3BEAECHHUE BOJBI.
Bopopoanbiii  mokaszatenb. WHAMKATOpPHI. DJIEKTPOJIUTUYECKAS AUCCOLMAINS
KHCJIOT, OCHOBAHMI M COJICHA.

Peakuun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peakuii HOHHOTO OOMeHa.
MonekynspHbie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoMCTBa
KHUCIIOT, OCHOBaHHWI W COJieH B CBETE MPEJCTaBICHUN OO0 3JIEKTPOIUTUYECKOMN
nucconuanu. KauecTBeHHbIE peakliui Ha HOHBI.

I'mpponn3 coneid. oHHBIE ypaBHEHUS THAPOIU3a COJIEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEpUMEHTAIbHOE HM3YYEHUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
MOJEISIMUA KPUCTAJUIMUYECKUX PEIIETOK HEOPraHMYECKHX BEUIECTB — METAIOB U
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpH1a HATPHS);

MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiiuu OT BO3ACHCTBUA
pa3inyHBIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPHUPYIONTHE 00PATUMOCTh XUMHUECKUX PEAKIIHIA;

HCCIIEIOBAHUE JJIEKTPOINPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLHUALNN
KHUCJIOT, IIEJI0YEH U COJICH;

MPOBEJICHUE ONBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU TMPOTEKAHUS PEAKIIUM
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BhIJCICHHE Ta3a, 00pa30BaHUE BOJIbI);



MIPUMEHEHUE MHIUKATOPOB (JakMyca, METUJIOpaHxka u peHondranenHa) s
OMpEIENICHNS XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

MIPOBEJCHNUE  ONBITOB, WUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIUU PA3JIOAKEHUS, COCTUHECHMUS );

pacrio3HaBaHWE HEOPraHWYECKUX BEIIECTB C TMOMOIINbI KAaueCTBEHHBIX
peaKuuii Ha UOHBI;

pELIEHHE SKCHEPUMEHTAIBHBIX 3amad 1o Temam: «OKHCIHUTENIBHO-
BOCCTAHOBUTEJIbHBIE peakuun», «l'maponus comnei», «DIEeKTpoIUTAYECKAs
JIACCOLIUALTUSY.

HemeTaunibl 1 MX coeIMHEHU S

OO6mast xapakTepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aJIOTpornus. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTauioB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COCIMHEHU HEMETAJLIOB.

OOmast xapakTtepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3auMoOJ€icTBHE C  METajulaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XmopoBogopoa. CoJsgHas  KHUCIOTa, XMMHUYECKHE CBOMCTBA, IMOJIY4YCHHUE,
npuMeHenue. JlelictBue xjopa M XJIOPOBOJOPOJA HA OPraHU3M YEJIOBEKa.
Baxnenmme xjgopuapl W WX HaxoxkaeHue B npuponae. Ilonstune o
KHUCJIOPOJCOIEPKAITUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenusi. CTpoeHue u Pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U
cepbl. AJIOTPOITHBIE MOJU(DHUKAIIMK KHUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl (B3aMMOJEHUCTBUE C HEMETAUIaMH, MeETalUlaMU, KOHIIEHTPHUPOBAHHBIMU
a30THOM u cepHOW Kkwuciotamu). CepoBOJOpPOA, CTpPOEHUE, (U3HUYECKUE W
XHMHYECKHE CBOMCTBA (KHMCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK NpPEACTAaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KHUCIIOTa U €€ COJIU.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MpEeACTaBUTENS Kiacca KUcaoT u crnenududeckue). Conmu CepHON KHUCIOTHI.
XUMUYECKHUE PEAKIIUHU, JeKaIIMe B OCHOBE MPOMBIIIJIEHHOTO CIIOCc00a MOJyYeHUs
cepHOM KucaoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMmenenne cepHor KUCIOTHI U Cyib(daroB. KauecTBeHHbBIE
peaknuu Ha CcynbGUT-, CylnbPua- U Ccyibhar-aHnoHbl. HaxoxaeHue cepsl U ee
COCAMHEHUN B npupone. XUMHYECKOE 3arpsA3HEHUE OKPYXKAILIEH Cpenbl
COCIMHEHUSAMH Cepbl (KUCIOTHBIC TOAM, 3arpSA3HEHHUE BO31yXa), CIOCOOBI €ro
pe0TBPAICHUS.



O6mas xapaktepuctuka 3jeMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupojie, pundyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoje. AMMHUAK, ero (u3MUECKhe M XHUMHUYECKHME CBONCTBA (OKHCIIECHUE,
OCHOBHBIE CBOWMCTBa BOJIHOIO pacTBOpa), IPUMEHEHHE U TMOJy4YeHUE B
7abopaTopud W MPOMBIIUIEHHOCTH. HMOH aMMOHMS, JTOHOPHO-aKIENTOPHBIN
MeXaHu3M ero oOpaszoBanusa. Coimu aMMOHHS, UX (U3MYECKHE U XUMHUYECKUE
CBOMCTBa (pa3JOKEHHE U B3aUMOJCHCTBUE CO IIeJI0YaMHu), IPUMEHECHUE.
KauecTBeHHas peaknus Ha woHbI amMMoHMs. Okcuabl asora (I, I, 1, 1V, V).
Azotuctas kuciaora. A30THast KUCJIOTa, €€ MOoJIy4eHue, (PU3MUEeCKUe U XUMUUECKHE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KUCIOT U CHEHU(PHUUECKHE),
npuMeHeHue. XHUMHUYECKHE PEaKlMH, JIEKAINIMe B OCHOBE MOJIYYEHHS a30THOM
KHCIIOTBI B TIPOMBITINICHHOCTH. HuTpaThl 1 HUTpUTHI. KadecTBEeHHBIC peakIuu Ha
HUTpAaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaloleh cpeabl
COCMHEHMSIMU a30Ta (KUCJIOTHBIE JOXKIW, 3arpsA3HEHUE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ocdop, amrorponHeie Moaupuranuu Gochopa (Oenmplii W KpacHBII
dbocdhop), puznueckue U XMMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C METalaMH,
KHUCIIOPOJIOM, TaJIOT€HaMH1, KOHIICHTPUPOBAHHBIMU a30THOM M CEPHOM KUCJIOTaMU).
Oxcuasr ochopa (I, V), dochopnas kuciora, GUNUSCKHE U XUMHUYCCKHE
cBoiCcTBa, nosyuenue. KauecrBennas peakuus Ha ocdar-uonsl. [IpencraBnenus
o rasorenuaax docdopa (111, V).

[lonsiTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A30THbE, (HOoCchOpHEIE,
KOMIUIEKCHBIE yI0oOpeHus. XHMHMUYECKOE 3arps3HEHHE OKpYyXarollew cpeabl
COeIMHEeHUSIMH a30Ta u pocdopa.

Oo6mas xapakrtepuctuka snemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

VYrnepoa, annorponHsie Mogudukanuu (rpadur, anmas, gysuiepeH, rpadeH,
HAaHOTPYOKH), GU3NYECKUEe UM XHMHUYECKHME CBOMCTBA TMPOCTHIX BEIIECTB
(B3auMOJIeHCTBYE C METaNIaMU, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoit kucinoramu). [lonsitue 06 ancopOuuu. KpyroBopoT yriepoaa B npupo/e.
Oxcuapl yriepoaa, ux (Gu3nuecKue U XMMUYECKHUEe CBOWCTBA, NEHCTBUE HA JKUBBIC
OpPraHU3MBbl, MOJIyYeHHE U MPUMEHEHHE. DKOJOTHYECKUE MpoOIeMbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoMm yriepoma (IV). VYronbHass Kuciora M e€e COlu, HUX
bu3nueckue U XMMUYECKUE CBOICTBA, MOJy4yeHUWE U npuMeHeHue. KapOoHarsl,
rUApoKapOoHaThl, MX cBokcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.



[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yraepojia: yriieBoJaopoAbl (MeTaH, 3TaH, TUJIEH, alleTHIICH), 3TaHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKU YTIEBOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He(pTb), MPOIYKTHl UX MEPEPaObOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJOTMYECKHA Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHMpax, OelKax,
yriaeBojax — W HUX pOJM B JKU3HM 4eloBeka. EJMHCTBO oOpraHWYecKux u
HEOPTaHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue U XMMUYECKHE CBOICTBa (B3aMMOJEWUCTBUE C
METaJUIaMH, KUCJIOPOJOM, YIJIEpOAOM, raJloreHaMu), MOJy4YEeHUE U MPUMEHEHUE.
Ponb kpemuus B npupoje u texuuke. Oxkeun kpemuus (1V), kpemHueBast Kuciora,
CWJIMKATHL: (pU3MUECKHEe M XMMHUYECKHE CBOWCTBA, MOJYYEHHE M NPUMEHEHUE B
ObITY YW MPOMBINIICHHOCTH. BakHelIne CTpOUTENbHBIE MaTepUalbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

bop. OcobGennoctu ctpoenus aroma. OO0Iue npeacTaBieHus 0 GU3UIECKUX
Y XMMHUYECKUX CBOWcTBaxX. bopHas kuciora.

DKCIEPUMEHTAIBHOE U3YUECHHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOAHBIX XJIOPUIOB (TATIOTEHUIOB);

IPOBEICHUE OMNBITOB, OTPAKAIOIIMX (U3MUYECKUE M XMMHYECKHE CBOMICTBA
raJIOT€HOB U UX COECIMHEHUI;

WM3YYEHUE CBOMCTB COJISTHOWU KHUCJIOTHI;

MPOBEICHHE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPUA-, OPOMUJI- U UOAUA-UOHBI U
HaO0JI0ICHNE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3LaMu Cepbl U €€ IPUPOJAHBIX COCTUHEHUN;

HaOMIOZICHWEe  Tpoliecca  OOyrJIMBaHUs — caxapa  1OJ  JIEWCTBHEM
KOHILIECHTPUPOBAHHOM CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBEICHHE KAYEeCTBEHHBIX peakuuid Ha CcyabPua-, cylnbPuT- U cyibdar-
MOHBI U HAOJIIOICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOMCTBaMU a30Ta, (ochopa u wux
COEIMHEHUM, 00pa3amMu a30THBIX U POCPOPHBIX YIOOPECHHI;

NoJIyueHue, coOupaHue, paclio3HaBaHUE W HW3YYEHUE CBOMCTB aMMHaKa,
M3yYEHUE CBOMCTB COJIEM aMMOHMS,

MPOBEICHNE KauyeCTBEHHBIX PEaKIUi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,

M3y4EeHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoCHOPHOM KUCIOTHI U €€ COJIeH;



O3HAKOMJIEHUE C MOJIETISIMA KPUCTAJUIMYECKUX PEHIeTOK aiamasa, rpadura u
dbynnepeHa, ¢ IpoLeccoM aJcopOLMKU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

NOJIyYeHHE, COOMpaHHe, pacliO3HABAaHUE M M3YYEHHE CBOMCTB YTJIEKHCIIOIO
rasa;

MPOBEICHUE KAueCTBEHHBIX pEaKIMi Ha KapOOHAT- M CUJIMKAT-UOHBI U
M3Yy4YEHHE NPU3HAKOB UX POTECKAHNUS;

M3YUYEHHE B3aUMHBIX NMPEBPAIICHUIN KapOOHATOB U THAPOKapOOHATOB;

O3HAKOMJICHHE ¢ oOOpa3liaMd TPHUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pELIECHNE 3KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelIlne HeMEeTalulbl U UX
COCTUHEHUSD.

MeTaJiibl 1 UX COeIMHEHU S

OOmme cBoiictBa MeTtauioB. OOmas XapakTEpPUCTHKA XHMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMH HX ToJyoxkeHus B Ilepuonnueckoit cucreme
xumMuueckux 3memeHToB 1. 1. MenaeneeBa u ctpoenust aroMoB. Metaisl A- u b-
rpyni. CTpo€HHE NPOCTBHIX BEIIECTB — METAUIOB. MeTramindeckas CBS3b U
MeTaJuIMYecKasi KpUcTajuinueckas penieTka (IpUMUTUBHAS KyOndeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHelEeHTPUPOBAHHAS KyOuueckas,
reKCcaroHajibHas IUIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPUCTAJUIOB. ODJIEKTPOXMMHUUYECKUW Pl HANpPSKEHUN
MeTauioB. O0IIMe XUMUYECKUE CBOMCTBA MeTauioB. O01IHe criocoObl MOIyYeHUs
METAJJIOB, METAJUTYPTHsl. DJIEKTPOJIA3 PACILIABOB U PACTBOPOB COJIEW KAaK OJUH U3
crioco00B ToydeHuss MeTaiioB. I[loHATHE O KOppO3WHM METaUIOB, OCHOBHBIE
CrocoObl 3ammThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
Oponza). [IpuMeHeHre METAIIOB U CIUIABOB B OBITY U MPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounbie MeTamibl: nonokenue B Ilepronuueckoil cucTeMe XUMUYECKUX
sanementoB /. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
@u3nuecKue U XMMUYECKUE CBOMCTBA (HA MpUMEpE HATPUS U Kajausl), MOJy4YeHUE.
Okcuabl ¥ TUIPOKCUIBI HATPUS U Kauusl. [I[puMeHeHne MeI0YHbIX METAJUIOB U UX
coeMHeHU. buonorudeckas posb HaTPUs U KaJusl.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKHE CBONCTBA MarHus
U Kanpuus. BakHelme coenuHEHUs KadblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOMCTBa, mpuMeHeHue. KecTKOCThb BOJbl M CHOCOOBI €€ YCTpaHEeHHS.
KpyroBoport kanb1usi B IpUpoOE.



AJ'OMUHHIA: TI0JIOkKEHUE B [Ilepnoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpOCHHE aToMa, HaXOXICHHUE B Ipupone. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
antoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepuCTHKa MeTauioB b-rpynn (MOOOYHBIX MOATrPYMMH):
nojoxxkeHue B llepuommnueckoin cucreMe XxuMuueckux aiemeHros [ .
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpOBajiay 3JIEKTPOHA HA
IpUMEpPE CTPOSHUS aTOMOB XpoMa, Melir, cepedpa. BaseHTHBIE COCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTCIICHH OKHCICHHS aTOMOB B COCIMHCHUSAX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTETNICHU OKMCIICHUS DJIEMEHTAa B COCJIIMHEHUU (Ha MpUMEPE COCAMHEHHUMN Xpoma).
[lepBoHauanbHbBIC IPECTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

Menpb u cepebpo: CTpOE€HHE aTOMOB, CTENEHU OKucieHus. OOIue KpaTKue
MPEACTaBICHUS] O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJICHCTBUE C KUCJIOTAMU-OKUCIUTENISIMH), 00 UX OKCHIAaX, THJIPOKCUIAX U
coJisix, ux mpumeHeHuu. [IpeacTaBieHuss 06 aMMHUAYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHbIE peakiiuy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUIA U TUIPOKCHIA.
KauecTBeHHbIE peaKIIMu HA KATHOHBI IMHKA.

Kene3o: cTtpoeHue atoma, CTeneHH OKHUCiIeHUs. Haxoxaenue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xenesza. Oxcunpl, ruapokcuasl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa M ToJiyueHHe. KauecTBeHHbIE peakIMy Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — crutaBbl xenes3a. [Ipon3BoJCTBO UyryHa U CTalIH.
DKoJornYecKue mpoOIeMbl, CBSI3aHHBIE C METALTYPTUUECKUMHU MPOU3BOACTBAMH.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJICIIMPOBAHUE METAJUTMYECKON KPUCTAIIIMYECKON PELIETKY;

M3y4YEeHUE B3aUMOJECUCTBUSA METAJLUIOB C BOJOH, C pPacTBOpaMHU COJIEM WU
KHCJIOT, UCCJIEI0OBAHKUE MPOLIECCOB AJIEKTPOiM3a pacTBOpoB xsopuaa meau (1) u
noauaa Kavs, KOppo3UuHl METAJIIOB;

U3y4eHUe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJPOKCUIOB — C OKcuIoM yriepoaa (1V) u kucinoramu;

M3Yy4YEHHUE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIbIIMS, )KECTKON BO/IBI;

M3yYEHHUE TPOIIECCOB IMOJYyUYECHHS THUIAPOKCHUIOB >Kejie3a, UX XUMHUUYECKHUX
CBOJCTB;



U3y4YeHUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI (MarHus,
KaJIbITUS, aJTFOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJIOICHUE U OMHMCAaHWE OKpalllMBaHUs IJIaMEHU MOHAMU HATpHsl, Kalus U
KaJIbLIHS;

ucciaenoBanne aM(POTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoma (I1l) u rugpokcuia IUHKA;

pEIIEHNE HKCIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «Ba)kHeWllne MeTaibl U UX
COEIUHECHUS.

XuMHS M OKPYXKAKOIIAS Cpeaa

BemecrBa u Marepuansl B IOBCEAHEBHOM JKM3HHM 4YEJIOBEKa. BaknHeumune
BEI[ECTBA M MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe UCIoiIb30BaHUE
BEIIECTB M XMMUYECKHX peakiuil B ObiTy. IlepBas momomib mpu XUMHYECKHX
05KOrax U OTPABJICHUAX.

HoBble MaTepraibl ¥ TEXHOJIOTUU. [ [pUHIIATIBI «3E€TIEHON XUMHUW.

OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYECHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHEHHM Il (QYyHKIIMOHUPOBAHUS
opraHusma yesnoBeka. [loHsTue o 310poBoM 00pase KU3HHU.

XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpelibl. DKOJOTHUECKHE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPhI, THKEIBIX MeTauoB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIIeM.

OKCIEpUMEHTAIbHOE HM3YYEHUE BEIIECTB W SIBJICHUN: O3HAKOMJICHHUE C
oOpasiiaMd MartepuangoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJUMEPHBIE MaTepHuabl),
ONpPEAECICHUE KUCIOTHOCTA TMPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIEcca
00pa3oBaHus KUCIOTHOTO A0S, U3yUYCHHE €r0 BO3ICHCTBUS HA MaTEPUAJIBI.

IloBTOpeHne m 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Teprnonnueckuii 3akoH u [lepuoanueckasi cucteMa XMUMUYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U rPyINIax.

CtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSIHUH. BUibI
XUMHUUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIIUMYECKOU
PELIETKH U BU1a XUMUYECKOH CBSI3H.

Knaccudpukanuss XUMHUECKUX pEaKIUid 10 pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBanre BO3MOYKHOCTH NPOTEKAHUS XUMHYECKHX IIPEBPALICHUN B
Pa3IMYHBIX YCJIOBUSIX HA OCHOBE IIPEJICTABICHUM XHWMHUYECKOM KHUHETUKU W
TEPMOIMHAMUKH.

XUMHUUYECKHE peakuu B pacTBopax. ['maponns coseil. Peakuuu okuciaeHus -
BOCCTAHOBJICHUS. DIJIEKTPOJIN3.



CBoiicTBa KHCJIOT, OCHOBaHUW M COJeHd B CBeTe NPEACTaBICHHN 00
IEKTPOJIUTUYECKOM  AUCCOLMALMM M OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkumsIx.

Mesicnpeomemmuoie ceéa3u

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyUYHBIX
IIOHATHUH, TAK U TIOHATHM, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: ABJIEHUE (TIPOIIecC), HAyYHBIN (akKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiIaccu(UKalus, NEePUOAUYHOCTD,
HaOJI0/IeHNE, IKCIEPUMEHT, MOJETUPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepHabl.

®dusuka: BEIIECTBO, TEIO, (PU3NYECKUE BEIUYMHBI, €AUHMIIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEM W TBEPAbIX (KPUCTAUIMYECKHX) TeEI,
KpUCTaJUIMUECKasl PEIIEeTKa, 3JIEKTPOH, SIpO aTroMa, IpPOTOH, HEUTPOH, HOH,
HYKJIWJ, U30TOIbI, KBAHTBI, PaJIMOAKTUBHOCTD, alib(ha-, OeTa- U raMMa-u3IyueHHeE,
IEKTPUYECKUH 3apsill, IPOBOAHUKH, ITOIYIIPOBOJIHHUKH, TUIIEKTPUKHU, COTHEUYHBIN
CIEKTp, pa3yioKeHUe OeI0ro CBeTa B CIEKTP.

buomnorus: sxocucteMa, ouocdepa, hoTocuHTE3, MPOILIECCHl OOMEHA BEIIECTB,
MUHEpAJIbHbIE YAOOpEHUs, MHUKPOIJIEMEHThl, MaKpPO3JIEMEHTbI, NHUTATEIbHbIC
BEILECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI, IJIAHETA 3EeMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJIOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTHH, TEXHOJIOTUH 3JIEKTPOHHON IPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIL[EI'O OBPA3OBAHUS (YIJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOINETro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON JI€ATEIBHOCTU 00pa30BaTEIbHON OpraHU3aluil B COOTBETCTBHUHU C
TPaJAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMA U JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE NpaBWJIAMU M HOPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOPA3BUTHUA M  COLMAIU3ALMH
oOydJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEHUE ONbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHHE LIEHHOCTHOI'O OTHOLIEHHS K OTEYECTBEHHOMY KYJIBTYpPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUIO0, NOHUMAHUE 3HAYEHUS XUMUYECKON
HAayKW U TEXHOJIOTUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTUU IKOHOMHKHU
Poccuu u cBoero peruona;

2) rpamaaHCKOro BOCIIUTAHUS:

NPEACTABICHHE O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IPOSIBJIEHUE KOMMYHUKATHBHOW KYyJIBTYphl B
pa3HO00pa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpEMJICHHE K B3aMMOINOHMMAHHIO U B3aUMOTIOMOIIH B Ipoliecce y4eOHOH U
BHEYUEOHOM! JeSTeIbHOCTH;

TOTOBHOCTh OLICHMBATh CBO€ IIOBEICHHUE M IIOCTYNKU CBOUX TOBAPUILEH C
NO3ULIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
MOCTYIIKOB;

3) popmupoBaHUS HEHHOCTH HAYYHOTI'O IIO3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M HEOOXOAUMBIE IS
MOHUMAaHUs CYIIIHOCTU HAyYHOM KapTUHBI MUPA;

OCO3HAaHHE IIEHHOCTU HAYYHOTO IMO3HAHUA I PA3BUTHUS KaXKJOTO YeIOBEKa
U MPOU3BOJUTENBHBIX CUJI OOIECTBA B LIEJIOM, POJIM U MECTa HaAyKu «XUMUSD» B
CUCTEME HAy4HBIX MPEACTABICHUI O 3aKOHOMEPHOCTSX Pa3BUTUSA MPUPOJIBI,
B3aHMOCBSI3SIX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

NO3HaBaTeJIbHAasl MOTHBALlUA M HHTEpeC K OOy4YEHUIO, TOTOBHOCTb U
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOPAa30BaHMIO, K MCCIIEIOBATEIbCKOM



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUWS M YPOBHS JlajJbHEHIIETro
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBI 00pa3 >KU3HU, OCO3HAHHE TMOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUECOHBIX U )KH3HEHHBIX CUTYyaITUsX;

S) Tpy10BOr0 BOCIIMTAHMSL:

dbopMHpOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIAOBOM ACSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHSI HKOJOTMYECKON KyJIbTYphl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKpYXalolel cpeapl; OCO3HAaHWE TIJI00aTbHOTO XapakTepa HAKOJOTUYECKUX
npoOJjieM U MyTed MX PEeIIeHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHMUSI, MOJydaeMble
MpU U3YYCHUU XUMHH, ISl PEUISHUs 3a/lad, CBA3aHHBIX C OKPYKaIoIIeH Cpeliou;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM JeATETbHOCTH SKOJIOTMUYECKON HAMPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJbTaThl O00yUYaIOIIUXCs, OCBOMBIIMX NPOTPaMMy IO
XUMHUHU OCHOBHOT'O 00111eT0 00pa30BaHusl, BKIIOYAOT:

YCBOCHUE MEXKIUCIUILTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHabHOE €IWHCTBO MHpa M TMPOIECC TO3HaHUsA (BEIIECTBO, CBOMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPCHHE, UCCIIEA0OBaHNE, SKCIICPUMEHT U JIPYTHE);

OBJIAJICHNE YHUBEPCAJIHHBIMH yUE€OHBIMHU JEHCTBUSAMH (TIO3HABATEIHHBIMH,
KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMH),  BaXHBIMH  JUII  TIOBBIIICHUS
3 PEeKTUBHOCTH OCBOCHHS COJACpKaHHUS ydeOHOro mnpeamera, (GpopMHUpOBaHUS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKON  JeSTENbHOCTU
0Oy4Jaronuxcs B Kypce XuMuu;

CIIOCOOHOCTh MX HCIIOJIb30BaTh B y4eOHOM, IMO3HABATEIHLHOM U COILMAILHOM
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS NPU OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHHA (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTUMU MOHSATUSIMU); aHAJIM3UPOBATh,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUSA IS KiIacCUUKALUK U
CUCTEMATU3alMN XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIMil; yCTaHABIMBAaTh
MPUYUHHO-CJICICTBEHHBIE  CBS3M  MEXKIY OOBEKTaMH HU3Y4YEHUS; CTPOUTH
JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIC, TI0 aHAJIOTUH);
npejJiarath KpUTEPUU U BBISIBISATH OOIIME 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B
M3y4aeMbIX MPOIECCaX U SBJICHUSX; MPOBOJIUTH BBIBOJLI U 3aKJIIOUCHUS; YMEHUS
NPUMEHSATh B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHbIE W METarpeaMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yeMble B XUMHH, MPEOOPa30BbIBATH
MOJIEIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CHMMBOJI 3JIEMEHTA), XUMUYECKast
dbopmylia U ypaBHEHHE XMMHUYECKOW PEAKIUU — MPU PEIICHUU Y4eOHBIX 3a7ad; C
Y4€TOM OTHUX MOJICJIbHBIX TMPEJCTaBICHUN  XapaKTepu30BaThb U3y4aeMble
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

ba3oBble wucciaegoBareJibckie AedCTBUA (METOAbI HAYYHOrO0 IO3HAHUSA
BeILECTB M SIBJICHUIT):

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
IMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATEIBHON U
MPOEKTHO-UCCIIEIOBATEIbCKOM AESTEIbHOCTH;

YMEHHUS HKCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KA4YECTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITESIbHO CTaBUTh BOMIPOCHI; aHATU3UPOBATh (DAKTHI, BBHISIBISATH
u GopMyIUpoBaTh MPOOJIEMY, ONPENETATh 1eJb W 3aJadd, COOTBETCTBYIOIIUE
pEIIeHHIO TPOOJIEMBI; IPEAJIAraTh OMUCATEILHYIO I OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHUS MPOBOAUTH HU3MEPEHHS HEOOXOIUMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJIbHO TPOTHO3MPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUS] W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIbITA,
WCCJIEIOBAHMSI, COCTABIISITh OTYET O MPOCIIaHHON padoTe;

Pa6ora c nunopmanueii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX WH(pOpMAIUU (Hay4HO-

NOMyJIsipHAasl JIUTEpAaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,



pecypebl MHTepHeTa); aHanu3upoBaTh HHPOPMALIMIO U KPUTUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uH(pOpMaIUIO, 3HAUMMYIO JJIA pelleHUs y4eOHOW 3ajaud; YMEHUsS TPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHbopMaIuy, HEOOXOIUMOW MJis BBIMOJHEHUS Y4YEOHBIX 3a7ad; HCIOJIb30BATh
WH(OOPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3jMYHble IMOMCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (GOPMY MPEACTABICHHUS
uHbopMaluu (cxeMbl, rpaduKku, AUAarpaMMbl, TaONHIBI, PUCYHKH U JApYyTUe
¢dbopMbI); YMEHHS HCIOJIB30BaTh HAYYHBIN SI3BIK B KaueCTBE CpeNCTBa pabOThI C
XUMHYECKOM HWHpopManueil; MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hopMyIbl, a0OpeBHATYpbl, HOMEHKJIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH.

KoMMmyHMKAaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIe NeiCTBUS:

1) ymenus oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIVH):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yNbTATOB BBHINOJHEHHUS] XUMHUYECKOTO 3SKCIEpUMEHTa (MCCIIEI0BATEIbCKOU
71a00paTOPHON UITM MPAKTUYECKON pabOThI, ydeOHOTO MPOEKTa); B XOJI€ [Uajiora u
(MJIM) IUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeME M BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJI0KEHHOM
3aJ1a4yu.

2) ymeHus1 yueOHOTO COTpyAHUYECTBA (TPYIIOBas KOMMYHHUKAIU):

y4acTBOBaTh B TPYININOBBIX (opMax pabOThl: IIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI paboThl, OMpENEIsTh CBOIO PpOJIb, PACHPENEIATh 3aJadd MEXIy
YJICHAMH TPYMIBI, BBHINOJHATH CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JEUCTBUSL C ACHUCTBHUSIMU JPYTMX WICHOB KOMaHIbI, ONPEIEISATh KPUTEPUU IO
OLICHKE KayeCTBa BBIMOJHEHHON padoOThl; peliaTh BO3HUKAIOUIME MpOoOJIeMbl Ha
OCHOBE yudeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3MIIMI, ydacTBOBaTh B
OOCYXKIeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYypMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

OBHaJleHI/IC YHUBCPCAJTbHBIMHA y‘IC6HBIMI/I PEryJIATUBHBIMUA JICP'ICTBHHMH
BKJIIOYACT Pa3BUTUC CaMOOpraHn3alv, CaAMOKOHTPOJI, CaAMOKOPPCKIHWHU, B TOM
HUCJIC:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CIIOCOO pelieHust yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIBHO
BBIICIICHHBIX KPUTEPHERB), TUTAHUPOBATH CBOIO Pa0OTY MPHU PEIICHUN yIeOHON WITH
UCCJENOBATENIbCKOM  3aJa4yd; Ha  OCHOBE  MOJYYEHHBIX  pPE3yJbTaTOB
dbopmynrpoBaTh 0000IIEHUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
MPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOU JICUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOEHUS MPOTpaMMbl MO XHUMHUU OCHOBHOTO
obmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXIY
co00#, YTO TO3BOJISICT PEAM30BBIBATH YIIYOJIGHHOE HM3yUYCHHE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK W B paMKax peaju3alid WHIUBUIYATbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUA, B TOM YHCIIC UCIIOJIb3YsI CETEBOE B3aUMOJICHCTBHE
opranuzanud. [lo 3aBepiieHHH pean3aliu MPOTPaMMBbl YIIIYOJIEHHOTO YpPOBHS
oOydJaromuecss CMOTYT JeTallbHee OCBOMTH MaTepHall, OBJIAJECTh PAaCIIHPESHHBIM
KpyTroM TOHSATHI ¥ METOJIOB, PeIIaTh 33/1a4l 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOSHHE OOYUYAIOIIMMHKCS HAYYHBIX
3HaHWM, yMEHUH U CHOCOOOB JEHUCTBUM, CHEMU(UUECKUX I MPEeIMETHON
o0nmacTu «XUMUS»; OCHOBHI HAYYHOTO MBIIUICHUS;, BUABl JIEATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HWHTEpHpeTanud, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX W PEANbHBIX IKU3HCHHBIX YCIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIIEITHOTO OOYYEHHS Ha CIEAYIOIEM YpPOBHE
oOpa3oBaHUs.

K xoHmy oOyuenuss ¢ 8 kaacce y oOyudarwmierocss OyayT copMUpOBaHbI
CIIEYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITUH: aTroM, MOJEKYJa,
XUMHUUYECKUN DJIIEMEHT, METajUl, HEMETaul, aUIOTPOIus, MHPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJbHAsI aTOMHAasi U MOJIEKYJsIpHas Macca, KOJWYECTBO BEILIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas JOJs XUMHUYECKOro JJIEMEHTa B COEIUHEHUW,
MOJISIPHBIN 00BEM, OTHOCUTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHBIN OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas PpEeaKIlus,



KJaccu(ukanuys peakiuil: peakiiii COeIUHEHUS, PEaKlMn pa3sioKeHUs, peakluu
3aMEIlEeHUs], PEaKIUu OOMEHa, 9K30- W DHJOTEPMHUYECKHE PEaKIMH; TEIIOBOU
abdexT peakiuu; SAPO aToOMa, AIEKTPOHHBIM CIOM aroMa, aTOMHas OpOUTallb,
paanyc aToMa, XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBf3b, MOH, KAaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJI1 BEIIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBope; 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHCIHUTEIH W
BOCCTAHOBUTEIH, OKHCJICHHE 51 BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, METOJ] JICKTPOHHOTO OanaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T ITOHITHUS IPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUM;

UCITIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIUKY Ui COCTaBIEHUSI (POpMYJ BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINIL;

OMPENIENIATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX,
CTENIEHb OKHUCIICHHUS DSJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BEIIIECTB K OINPECICHHOMY KJIAaCCy COeMHEHUH 10 hopMyaM, BUIbl XUMUYECKON
CBSI3M (KOBAJICHTHOU U MOHHOMW) B HEOPTaHUYECKUX COCJTUHCHUSIX;

pPAacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MACChl BEIIECTB, ITOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /[[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHa ABOTAJIpO U €r0 CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
[I03HAHHS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETHUUYECKUX METOHAX
MCCJICIOBAHUS BEIIECTB U U3YUECHUSI XUMHUUYECKUX PEaKIIUM;

JEMOHCTPUPOBAThL TMOHMMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JIEMEHTOB OT UX MOJIOKEeHUs B [lepronnueckon cucreme:

ONMKCHIBATh W XapaKTepu3oBaTh TabiuuHyto ¢opmy Ilepuogmueckoit
CUCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas noiarpynna (A-
rpymnmna)» u «nodounas noarpynna (b-rpynmna)», «Manabsie Iepuoab» U «OOJbIINe
MIEPUOIBI»;

COOTHOCHUTH 0003HAuUEHHUs, KOTOpble UMEroTCs B Tabnuie «llepuoanueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBay, ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b TMOJOXKEHUA 73yeMeHTa B llepuoguyeckoil cucreme c
pacrpenesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIaCCU(PUIIMPOBATh XMUMHYECKUE DSJIEMEHThI, HEOPraHWYEeCKUE BEIIECTBA,
XUMHUUYECKHE peakIuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO
TeroBoMy 3G DexTy);



XapakTepu3oBaTh (ONUCHIBATh) (U3MUYECKME U XHMMHYECKHE CBOICTBa
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUIECKUE
CBOMCTBa OKCHJOB, KUCJOT, OCHOBaHHI M COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMHU, TIOATBEPXKIAs MPUMEPAMU MOJIEKYJISIPHBIX yYPaBHEHHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA U BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JTOJF0 XUMHYECKOTO 3JIEMEHTa B COCTMHCHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI MO0 YPABHEHUSAM XUMUYECKON pEaKInu;

MIPUMEHSATh OCHOBHBIE OIECPAIlUU MBICIUTEIHLHOW JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — 11  M3YYEeHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIINi, €CTeCTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpCHHUE, MOJACIUPOBAHUE, SKCIEPUMEHT (peandbHBIA W MBICICHHBIA) — IS
OCBOCHHMSI YIEOHOTO COJICPKaHMUS,

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB OKHUCICHHWS W  BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIN
(METOIOM DJIEKTPOHHOTO OanaHca);

yYCTaHABJIMBATh CBS3U MEXKIYy peaTbHO HAOII0IaeMbIMH XHUMHYECKUMHU
SIBJICHUSIMH ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBACHATH
MPUYUHBI MHOTOOOpa3us BEHIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmoaTh TpaBuia Oe3omacHOW  paboThl B jabopaTopuu  TpH
WCITOJIb30BAaHUN XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUWS, a TakkKe IpaBHiia
oOpalieHusl ¢ BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OIMBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHIO W COOHMpAHUIO
ra3o00pa3HbIX BeIIeCcTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICJIEHHONM  MAacCOBOM  JOJIEM  PACTBOPEHHOIO  BEIIECTBA, PELUICHUIO
OKCIIEPUMEHTABHBIX 3afa4 10 TeMe «OCHOBHBIE KJIACCHl HEOPraHWYECKHUX
COCJIMHCHUI;



JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMHU  XHUMHYECKOHM  T'PaMOTHOCTH,
BKJIIOYAIONIEH yMEeHUsI 6e301acHOro oOpalieHusi ¢ BEleCTBAMH, HUCIOIb3YEeMbIMU
B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHME MPABUII MIOBEICHUS B LIETSAX COEPEIKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuyaromierocs OyayT copMHUpOBaHBI
CJICMYIONTHE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUW Ha YIIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN IIIEMEHT,
aTOM, MOJIEKYyJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHHUSI, XUMUYECKasi peakius, TerIoBo r3(hPekT peakiuu, MOJb, MOJSIPHBIN
00BEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIUS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE PEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHE, OJJEKTPOJU3, auloTponus, am(pOTEPHOCTb,
XUMUYECKasi CBA3b (KOBAJEHTHAs, MOHHAS, METAJUINYECKasi), MEXKMOJICKYJISIPHbBIC
B3aUMOJICUCTBUS (BOJOpPOAHAsT CBsi3b, cuibl BaH-nep-Baanbca), KoMmruiekcHbIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 00bEMHO-
[EHTPUPOBAHHAS KyOuueckas, IpaHeLIeHTPUPOBaHHAS KyOuueckas,
reKCcaroHajibHas IUIOTHOYINAKOBaHHAs), KOPPO3Hs METAJIOB, CIUIABBI; CKOPOCTh
XUMHUUYECKON peakluu, KaTalnu3, XUMUYECKOE PABHOBECHUE, PJIEMEHTbl XUMUYECKON
TEPMOJMHAMUKH KaK OJHOW M3 TEOPETUUECKUX OCHOB xumuu; [1JIK;

WUTIOCTPUPOBATh  B3aMMOCBSA3b  OCHOBHBIX XUMHUYECKUX TIOHATUM U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUSI (POPMYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

ONPENIENATh BAJEHTHOCTh U CTENEHb OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OIMPEACICHHOMY
KJIacCy CO€IUHEHUN 1o (opMynaMm, BHUJIBl XHMHYECKOW CBSI3M (KOBaJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKHUX COEAUHEHUSIX, 3aps] HOHA IO
XUMUYECKON (hopMmylie, XxapakTep Cpeabl B BOAHBIX PacCTBOPAaX HEOPTaHUUYECKHX
COEJIMHEHUM, TUTl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATH €r0 MOHUMAaHUE:!

ONMMCHIBATh W XapaKTepu3oBaTh TabiuuHyio ¢opmy Ilepuogndeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3lnyaTh MNOHATHS «A-Tpynmna» u «b-
rpynmnay, «Majible epruoib» U «OOJbIINE MEPUOIbI»;



OOBSICHSTH CBSI3b TIOJIOKEHHMsS dJieMeHTa B Ilepuoauueckoit cucreme ¢
pacrpesieieHueM DJJICKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, IOAYPOBHSIM H
opOHUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIJICIISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB M MX
COeMHEHUM (KMCIOTHO-OCHOBHBIX M OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB Y THJPOKCHJOB) B Ipejeaax MaJIbIX MEPHOJI0B U TJABHBIX MOATPYII C
Y4E€TOM CTPOCHHMS UX aTOMOB;

PacCKpbIBaTh CMBIC TEOPHUH AIEKTPOJIUTHUECKON TUCCOIUAINK, 3akoHa ['ecca
U €ro CIJEICTBUHM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIMu, HampaBlCHUS CMENICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTHU OT PA3IMYHBIX (PaKTOPOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeI10BOMY 3(PdeKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HU3MEHEHUIO
CTEIICHEH OKMCIICHUS XMMHYECKHX JJIEMEHTOB, MO OOpPaTMMOCTH, MO Yy4YaCTHIO
KaTajau3aTropa);

XapaKTepru30BaTh (OMUCHIBaTh) OOINME XWUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXkAas 3TO OMHCAHUE
NpUMepaMHl  MOJICKYJIIPHBIX M HOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINI;

COCTaBJISITh YPABHEHUS: DJICKTPOJIUTUUECCKON AUCCOIMAIIMN KUCIIOT, 1IeJIoue
U COJIeH; TIOJHBIE W COKpAIlEHHbIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbhIBaTh  CYIIHOCTh MPOIIECCOB THAPOJIM3a COJEH  IOCPEICTBOM
COCTAaBJICHUS KPAaTKUX MOHHBIX M MOJIEKYJSIPHBIX YPAaBHEHUH peakiyi, CyIHOCTb
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIM  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUif;

MpEeJICKa3bIBATh XapaKTep CPe/ibl B BOJHBIX PACTBOpPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBaTh) (U3UYSCKUE W XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHuit, 60op, a3ot, ¢pocdop,
cepa, XJop, HATPUM, KaJvii, MarHuu, KaJbl{Uii, aJIIOMUHUH, KEIE30, MEJb, LIMHK,
cepebpo) U 00pa30BaHHBIX WUMHU CIIOKHBIX BEIIECTB, B TOM YMCJIE MX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJIOPOJI, cepoBomopos, okcuabl yriaepoaa (I, 1V),
kpemuus (1V), asora (I, I, I, 1V, V) u docdhopa (I, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a3oTHas, ¢ochopHas, yrojbHas, KPEMHHUEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (11 u 11));



MOSICHATH COCTaB, OTHENbHBIE CMOCOOBI MOJTYYEHHUSI U CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIOTHI U uX coju, ramorenuasl kpemuus (IV) u dochopa (Il u V), okcun u
ruapokcut xpoma (111), mepmanranar kanus;

OTMHMCHIBATH POJIh BAKHEHIITNX M3y4aeMbIX BEIIECTB B MIPUPOTHBIX TPOIECCaX,
BIIUSIHUE HA UBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
UCITIOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaTEPHAIOB U TEXHOJOTUH;

IPOBOANTH PEAKLMHU, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB pa3iHMYHBIX
BEIIECTB, PACIO3HABATH OIBITHBIM IyTEM COJEP)KAIMECS B BOAHBIX PAacTBOpax
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbur-, cynbPua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIOMUHUS, *kene3a (2+) u xeneza (3+), menu (2+),
IIUHKA,

OOBSCHATHh M MPOTHO3UPOBATH CBOWMCTBA BAXKHEHUININX M3yYaeMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTU OT
UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKH;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJII0 BEIIECTBA B pAcTBOPE, MOJBHYIO JIOJII0 XUMHYECKOIO »JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIEHTPAIlMIO BEIIECTBA B pPAcTBOPE, HAXOIUTh
IpoCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XUMHYECKUX PEAKIMK ¢ YIETOM HEIOCTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJIa MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmogaTh mpaBuia  Oe3omacHoW  paboThl B jabopaTopuu  IpH
UCTIONb30BaHUU XMMHUYECKOM TOCyIbl W OO0OpYyIOBaHHs, a TakkKe IIpaBHiia
oOpalmieHusi ¢ BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMHU BBITOJTHEHUS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3oo0pa3HbIX BEMIECTB (aMMHMaka © YIJEKHCIOr0 Ta3a) W PEHICHHUIO
DKCMIEPUMEHTAIBHBIX 3a7ad MO0 TeMaM Kypca, MPEACTaBIsATh pPe3yIbTaThl
AKCTIEpUMEHTa B (pOpMe BBIBOJIOB, JOKA3aTEIbCTB, IPaUKOB, TAOJIUIl U BBISBISATH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIHHOU JEATEIHHOCTH (aHAIHU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHHWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3yUYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMA METOJIaMU TIO3HaHMsI (HAONII0IeHNe, H3MEPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN );



NpUMEHSATh ~ NpaBWja  0e30macHOro  oOpaimieHHs C  BEIISCCTBAMHU,
UCTIOIb3YEMbIMA B TIOBCEJHEBHOW JKWU3HHW, TIpaBWiIa TMOBEACHHUS B IICIIAX
COCpeKEHHs 3JI0POBbSI M OKPY)KAIOLICH NPUPOTHOW Cpeibl, MOHMUMATh BPE.
(omacHOCTh) BO3JICHCTBUS HA JKWUBBIC OPTraHU3MBI ONPE/CIICHHBIX BEIIECTB,
MOSICHATh Ha NpUMeEpax CIIOCOObI YMEHBIICHUS W MPEIOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS, 3HAYCHHUE KHUPOB, OCITKOB, YIIICBOJIOB /ISl OPraHNU3Ma YeJI0BEKa;

UCIIOJIB30BaTh TOJYYCHHBIC TpeACTaBicHHS O cdepax mpodeccHoHaIbHOM
NESATCIIBHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHUSAMH, KAaK OCHOBY
VI POPECCHOHAIBPHONH OpUEHTAIlMA M JUIS OCO3HAHHOTO BBIOOpAa XMMHH Kak
npo(UILHOTO TpeaMeTa IMPH IMPOJOJDKSHUH OOYYCHHsSI Ha YPOBHE CpPEIHETO
oOurero oOpazoBanus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEIOBATEIHCKON JEATEIBHOCTH
XUMHYECKOH M XHMHKO-IKOJIOTHYSCKOW HANpaBICHHOCTH, IMPHUOOPECTH OIIBIT
IIPOBEJICHHUS YUCOHBIX HCCIICIOBAHUH B YCIOBUSAX 00pa30BaTEIbHBIX OpPraHu3allHi,
a TaK)Ke OpraHu3aIiii (IIEHTPOB) TOTIOTHUTEIHLHOTO 00pa30BaHus ACTCH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 4 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 20 1
peakiuu
Hroro no paszneny 24
Pa3nen 2. BaxkHeiimme npeacTaBUTe I HEOPraHUYECKUX BelECTB
Bosnyx. [IonsTue o razax.
2.1 12 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 6 1
COJIAX
Bopna. PactBopsl. [lonsitue 06
2.3 P 14 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYeCKUX COEANHEHUI
Hroro 1o pasneny 48

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 16
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 14
BOCCTAHOBUTEJILHBIE PEAKITUN
Hroro mo pazueny 30
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemecTBo 1 XuMn4yeckasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 5
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MIPOTEKAHUS 10 1 1
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 10 1 5
XUMUYECKUE Peaklui B pacTBOPax
Hroro no pazgeny 22
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 6 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop U ux 8 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2
KpPEMHUU, UX coequHeHus. bop
Wroro no pazueny 28




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111€e cBOMCTBA METAIIJIOB 6
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 16 2
Wroro no pazueny 22
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA. )
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 2
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUIA 3 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 8
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 85 11







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






