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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE CoJIepKaHue,
peayCMaTpUBAET pACOPEAEICHUE €ro Mo KilaccaM W CTPYKTYpUPOBAHUE 10
pazgenaM M TeMaM MpOrpamMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU CoZepKaHuUs, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XUMUU Ha YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJIOTHYECKON 6€30MacHOCTH, TPOOIEM 3IPAaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaAMOCTOSTEIBHOW y4eOHOW JESITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsSL/1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00YyUYarOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uayueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOJYy4EeHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU TPOUCXOAUT C MPUBICYEHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, sI3blka HAayKu, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHMU IpPaBHJI O€30MacHOro OOpallleHHs C BEIIECTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATEIBHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAaHMS, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JI€ATENTLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU YEJIOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYeCKue HyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsSIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKasl peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMUYeckue ypaBHeHwus. Kniaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YYEHHE U OMHCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Mea ¢ KUCIIOTOM) SBJICHUMN, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHWUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JAaHHE MOJEIECH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. PacuéTsl Mo XUMHYECKUM YPaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU yenoBeKka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Dusznueckue MW XUMHYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COEUHEHH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3liaMud OKCHIO0B W
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHME OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaublieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUIACOMATEPHUAITIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJLIaMH, PEakUU{d HEUTpalIu3alyu, II0JIyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTepHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEepuUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosuoxenuro B [lepuoanueckoint cucreme /. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 Pa3BUTUA Haykh W mnpaktuku. [[. . MeHneneeB — y4€HbIM U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucneHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [lorsaTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMA C  HKCMOOJb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE AIICKTPOIPOBOTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa30BaHHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciora, ¢u3HUECKHe ¢ XUMUYECKHe CBoWcTBa (0oOmume Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nyYecKre U XMMUYECKHE CBOIMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHHE OKPYKaIOIIeH cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue (pochaTroB B KauecTBe MUHEPATbHBIX YA0OOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B npupozge. Okcuubl yriepoza, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, I[MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupoje. OOmme mnpenacraBieHHs 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YyUYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOMcTBaMHu azora, ¢ochopa M HUX COCAUMHEHUN (BO3MOXXHO HCIIOJIB30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, COOMpaHue, paclio3HaBaHUE U M3y4YeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTauIbl ¥ UX COSTUHEHUS).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€Tka.  DNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyryH, AIOPATIOMHHUU,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupojae. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCH bl U conn xkernesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWs, KajlbLHUs, alFOMUHUA, LIUHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJWMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: MaTepus, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHS ITIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE  PEe3yJbTAaThl OCBOCHHUS MPOTPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTHralOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Y4eOHOU U
BOCIUTATEIBHON NI€SITEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPHUHSITHIMU B
oOliecTBe TMpaBWJIaMU M HOPMaMH TIOBEJEHHUS W CIOCOOCTBYIOT IMpolleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yIbTATHI OTpaXxaroT TOTOBHOCTD o0yJarommuxcs
PYKOBOJICTBOBAThCSl ~ CUCTEMON  TMO3UTHUBHBIX  I[EHHOCTHBIX  OpHEHTAlUA |
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIICHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HaCJeWI0, TIOHUMAaHUS 3HAYCHUS XUMHYECKOW HAyKd B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JTOCTOBEpHON HH(MOpMaiuendn o
NEPEAOBBIX JIOCTHXKCHHUSAX U OTKPBITHUSX MHPOBOM U OTEUECTBEHHOM XHMWH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTaBICHUS O COLMAJIbHBIX HOPMAaxX M TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEeI0BATEIbCKON, TBOPUECKOW M APYTUX BHUJAX JEATEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JESTENbHOCTH TPHU BBIMOJHEHUU
y4eOHBIX, II03HABATENIbHBIX 3a/lay, BBIMOJHEHUU XWMUYECKHX OKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHMMAHUIO M B3aWMOIMOMOIIA
B MpOIIECCE ITON yueOHON NesITeNIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TMOBEICHHUE U
NOCTYTIKW CBOMX TOBAPHUILEH C MO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBUNA MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKUE IPEACTABIECHUSI O BEIIECTBE M XWMHUYECKOM pEaKLUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pAa3BUTUS HAYKA U COCTaBIISIOLINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTUA MPHUPOJbI, B3aHUMOCBS3SX 4YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HANpPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XAMHUH, HEOOXOAWMbIC i OOBACHEHHS HAOIIOJAeMBbIX TPOIECCOB W SBIICHHUIA,
MO3HABATEIbHOM, HMH(POPMAIMOHHON W YUTATEIbCKOW KyJIbTYphl, B TOM 4YHUCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOM



JTUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU CpeIcTBaMU  MH(OOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMI0O M TO3HAHUIO, JOOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHOM U MCCIIEIOBATENBCKOM AEATENBHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHS 00YUYEHUSI B JabHEHIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HU, OTBETCTBEHHOI'0 OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 >XKU3HH, OCO3HAHWE TOCJIEACTBUU U HEMPHUATHE
BpEAHBIX  NpHUBbIUEK  (YyMOTpeOJieHUs  aJKOroJyig, HApKOTHUKOB,  KYpEHHS),
HEOOXOAUMOCTH  COOJIFOJICHUSI TpaBUJl  OE30MACHOCTH TMpU  OOpallleHuH ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpeC K MPaKTUYECKOMY M3YyYeHHIO mpodeccuil U TpyAa pa3IuyHOro poja,
yBaXXEHUE K TPYAY U pe3ysibTaTaM TPYIO0BOW JAEATEILHOCTH, B TOM YUCJIE HAa OCHOBE
MPUMEHEHHs MPEIMETHBIX 3HAHUHM MO XUMHUU, OCO3HAHHBIN BHIOOpP WHIWBHUIYATbHOU
TPACKTOPUU TPOJOJDKCHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH, YCIEmHON
npodeccroHaIbHON JCATEILHOCTH W PA3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON Cpejie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOYHHUKY KU3HU
Ha 3emie, OCHOBE €€ CyYIIECTBOBaHHUS, NOHHMAaHHME IIEHHOCTH 3[0POBOTO U
O6e3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3MuecCKOMy U TICHUXWYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
npaBuJI 0€30MaCHOTO MOBEJEHUS MPU paboTe ¢ BEIIECTBAMH, a TAKKE B CUTYyaIlHsX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydyaeMble MPU H3YYCHUH XUMHUH, IS
peIIEHUs 3aJ]1a4, CBSI3aHHBIX C OKPYXAIOWICH MPUPOAHOM CPENOM, ISl TTOBBIIICHUS
VPOBHS  JKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HaHUS  TJIOOQIBHOTO  Xapakrepa
AKOJIOTUYECKUX MpoOJeM M MNyTel UX pelIeHUs MOCPEACTBOM METOJ0B XHUMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpenMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMBIC JIA
dbopMHUpOBaHUST MUPOBO33PECHHS OOIICHAYYHBIC TOHITHS (3aKOH, TEOPHUS, TPUHIIHII,
runore3a, (axkT, CcucTeMa, MPOIECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJIAIOT Ha
OCHOBE 3HAaHWW W3 JTUX MPEAMETOB (OPMHUPOBATH NPENCTABICHUE O IIEIIOCTHOU
Hay4YHOM KapTHHE MHpA, U YHUBEpPCAJIbHbIC yueOHblEe NeNCTBUs (MO3HABATEJbHBIC,



KOMMYHUKATHBHBIE, PpETYJSATUBHBIE), KOTOpble oOOecnednBaoT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOATEJIbHOMY IUIAHHUPOBAHUIO M OCYILECTBICHUIO Y4YEOHOU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3zoBble Jiornyeckue 1ecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PaCKpPhIBaTh CMBIC] XMUMHUYECKUX MOHATUM (BBIIEIATH MX XapaKTepHbIC
MPU3HAKW, YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMH TOHSTHUSMH), HCIOJIb30BaTh
MOHATUS JIJI1 OOBSICHEHHS] OTNIENbHBIX (PAKTOB M SIBJICHUN, BHIOMpATh OCHOBAHUS U
KpUTEPUU JJI1 KIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIUi,
yCTaHABIIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSA3UM MEXIYy OOBEKTaMH HW3yUYCHHS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, NECIYKTHUBHBIC, [0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TPUMEHSATh B TIPOILIECCE TMIO3HAHUSI TOHATUS (NMPEIMETHBIE U
MeTanpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, UCIOJB3yEMble B XUMUU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIC TPEACTaBICHUS —
XUMHYECKUN 3HAK (CMMBOJI DJJIEMEHTa), XUMHuYecKas QopMylia U YypaBHEHHUE
XUMUYECKOW PEeaklnu — MPHU PEIICHUU y4ueOHO-TI03HABATEIbHBIX 33/1ad, C YYETOM
OTUX MOJEIBHBIX TPEACTABICHUN BBISBIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIC
NPU3HAKU U3YyYAE€MBIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHMUYECKHX PEaKIIHid,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH,  NPUYUHHO-CIEJICTBEHHBIE  CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

ba3oBble nucciaenoBaTe/bCKue AeiCTBUA !

YMEHUE MCIOJIb30BaTh ITOCTABJICHHBIE BONPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI /Il (DOPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
PaBUJIILHOCTHU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHHE OMbITa MO IJIAHUPOBAHHMIO, OPTraHU3alMd U IPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATH €ro pPe3ynabTaT, (GopmMymupoBaTh 000OIICHUS U
BBIBOJIbI 10 PE€3yJbTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABIATh OTYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, aHATU3UPOBATH U HWHTEPIPETUPOBATH HWHOOPMAIUIO
pPa3IUYHBIX BUAOB W (OPM MPEACTABICHUS, MOJY4aeMyl0 U3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIONYJISIpHAS IUTEpATypa XMMUUYECKOTO COJIEpKaHUsl, CIIPaBOUYHbIE TOCOOUS,
pecypebl IHTEpHETa), KPUTUYECKUA OLIEHUBATH MPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO
uH(bOpMAIHIO;

YMEHUE TPUMEHATH Pa3JIMYHbIE METOJbl M 3alpochl MPHU TMOUCKE U OTOOpE
MHpOpMAlIMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX JJisl BBINOJHEHUS



y4eOHBIX M MO3HABATENbHBIX 3a]a4 ONpEeJeIEHHOr0 THUIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  HCMONB30BaHUA  HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIaJICHUE KYJIbTYpPOl aKTUBHOI'O HCIIOJNb30BAHUS PA3IUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpEACTaBICHUS HHPOPMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3a/Jaud  HECJOKHBIMU CXEMaMH, JuarpaMMaMH,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCINONb30BaTh M  aHAJM3UPOBATH B Mpolecce Yy4yeOHOW U
UCCJIEI0BATENbCKON JIEATETbHOCTH MHGOPMAIMI0 O BIUSHUU TMPOMBIIIJIEHHOCTH,
CEJIbCKOTO X03SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KatoUIel MPUPOTHON Cpebl.

KomMmyHuKaTHBHBIE YHUBepcadbHbIE YUeOHbIe 1eficTBHUS:

yMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ Avanora u (Win) JTUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol  TeMbl, (OPMYJIUPOBATH CBOM  MPEIJIONKEHUS  OTHOCUTEIBHO
BBIMOJHEHUS MTPEIJIOKEHHON 3a/1a4u;

YMEHHUS  TPEACTaBISITh  MOJY4YEHHbIE  pE3yJdbTaThl  MO3HABATEIbHOU
JESITENHbHOCTU B YCTHBIX M MUCbMEHHBIX TEKCTAX; JIeNIaTh MPE3EHTAINIO Pe3yIbTaTOB
BBIMIOJTHEHUSI XMMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOro OMbITa, J1a0OpaTOPHOU
paboThI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHUS y4eOHOr0 COTPYJIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
MO3HABATEIBLHON M MCCIEIOBATEIBCKON AEATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX
npoOsieM Ha OcHOBe Yyuéra OOLMX MHTEPECOB U COTJACOBaHUS MO3UIUN
(obcyxenns, 0OMeH MHEHUSMH, «MO3TOBBIE€ IITYPMBbI», KOOPJAUHAIIMS COBMECTHBIX
JENUCTBUH, ONpeJeieHHe KPUTEPUEB MO OIEHKE KayecTBa BBIMOJHEHHON padOThl U
Apyrue).

PerynsiTuBHbIe YHHBepPcaIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATENIbHO ONPEAeNATh IIeJIU JESITeIbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIILHOCTh, BBHIOMpaTh Hambojee A(PEeKTUBHBIC CIIOCOOBI penieHHus YYeOHBIX H
MO3HABATEIBHBIX 3a/7a4, CAMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA  AJITOPUTM  JIEUCTBUM TIPU  BBIIIOJHEHUM 33aJaHUA €  YYETOM
MOJIYYCHHsI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX,
OLICHMBAaThb COOTBETCTBHE IIOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW LU, YMEHUE
MCITIOJIb30BaTh M aHAIU3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe TmpeAMETHBIX pe3yJbTaTOB II0 OCBOEHHUIO  005S3aTE€IBHOIO
CONepKaHMsI, YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabodeil mporpamMmoi,
BBIICJIAIOT: OCBOEHHBIE OOYyYarOIMMKCS HAy4YHbIE 3HAHMS, YMEHUS U CIOCOOBI
NEUCTBUM, BUIBI I€ATEIbHOCTH IO MOJYYEHNUIO HOBOIO 3HaHUS, €r0 MHTEPIPETALNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAITUSX.



K koHiy oOydenus B 8 kJjacce mpeaIMETHBIE pe3yNbTaThl HA OA30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKphIBaTh CMBIC OCHOBHBIX XUMHUYECKHX IOHSITUW: aTOM, MOJIEKYJa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpOJHAS W HEOJHOPOJIHAS), BAJEHTHOCTh, OTHOCUTENbHAS aTOMHAas U
MOJIEKYJIIpHAasi Macca, KOJHUYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi J0JiI XMMHUUYECKOTO 3JIEMEHTAa B COCIWHEHHH, MOJIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJib, JJEKTPOOTPULATEIBLHOCTb, CTENEHb
OKHCJICHUSI, XMMHUYECKas peakius, KiIacCu(UKalus peakiuil: peaxiuu
COCIMHEHUS, PEaKIUU Pa3I0KEHUs, PEaKIMU 3aMEeIIeHUs, peakiui oOMeHa,
9K30- U DHAOTEPMHUYECKHE pPEaKIUu, TeruioBoM »hQekT peakuuu, sapo
aToma, DJICKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTalb, pPaJUyC aTroMma,
XUMHUYECKAsl CBS3b, MOJISIPHAS W HEMOJSPHAs KOBAJIEHTHAsl CBSI3b, MOHHAA
CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MacCoOBasi J10Jisl BellecTBa (IIPOIICHTHAs
KOHIIEHTpAIIMs) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX TIOHATUH U
NPUMEHSTh 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIH30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsI COCTaBlieHUs] (OPMYJT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

OTIpEeJIeNISITh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApPHBIX COETUHEHUSX,
CTETNIeHb OKUCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, TPUHAIIICKHOCTD
BEIIECTB K OIpEACNEHHOMY KJaccy COeIuHEeHud 1o ¢opMmynaMm, BUJ
XUMUYECKOW CBA3M (KOBaJE€HTHAas W HOHHAas) B HEOPraHUYECKUX
COEIMHEHUSAX;

packpbiBaTh cMmbici [lepuommueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh IOHHMaHUE TNEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX BJEMEHTOB OT HX TNoJIokeHus B llepumomundeckoil cucreme,
3aKOHOB COXPAHEHMsSI MAacChbl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

ONMKCHIBATh W XapakTepus3oBaTh Tabmuunyro Gopmy I[lepuogmueckoii
CHUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs OATPYIIIA
(A-rpynma)» u «mobouynas moarpymma (b-rpymnma)», maneie u Oomblnme
NepUOMbl, COOTHOCUTh OOO3HAUEHHMS, KOTOpPbIE UMEIOTCS B Taliuue
«Ileppoanueckas cucrema xumuyeckux sjemeHTtoB J[. M. MenaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XUMHUUYECKHUX JJIEMEHTOB
(coctaB u 3apsa sapa, oOlee YUCIO 3JIEKTPOHOB U PACHpPENeNICHHE UX IO
AIEKTPOHHBIM CJIOSIM);



KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHThl, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (MO YUCIAYy M COCTaBy Y4YacTBYIOLIMX B PpEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBONCTBA BEUIECTB
pPa3IUYHBIX KJIACCOB, MOATBEpPKIasi OMHMCAHUE MPUMEpPaMU MOJIEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TNPOTEKAHUS XUMHYECKHMX TMPEBpPALIECHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOrOo »3JIEMEHTa Mo (opMmysie COeIUHEHUS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKON peaKkiiny;

NPUMEHSITh OCHOBHBIE ONEpPAllMi MBICITUTEIBHON AESITENIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIeHne, CUCTeMaTH3alli0, KIacCU(PUKALHUIO,
BBISIBJICHUE TPUUYMHHO-CIIC/ICTBEHHBIX CBSA3€H — JJIs W3Y4YEHHs] CBOICTB
BEIIECTB U XUMHUYECKUX PEaKLUi, €CTECTBEHHO-HAYYHbIE METOJIbI TTO3HAHUS
— HaOJIoIcHUe, M3MEpEHue, MOJCIIMPOBAHHUE, IKCIEPUMEHT (peajbHbI U
MBICJICHHBIN);

CJIeIOBaTh IMpaBUjIaM MOJIb30BAHUS XUMUYECKON MOCY0M U 1a00paToOpHbIM
o0opyaoBaHMEM, a TakXKe TpaBWJIaM OOpalleHuss C BellecTBaMH B
COOTBETCTBUM C HWHCTPYKIUSMHU 10  BBINOJIHEHUIO  JTAOOPATOPHBIX
XUMHYECKUX OIBITOB O MOJYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoZla M KHCIIOpPOJia), NPUTOTOBJIEHUIO PAaCTBOPOB C OINPEIEIEHHOU
MacCcOBOW J0OJied pPAcTBOPEHHOTO BEUIECTBA, IUJIAHUPOBATH U MPOBOJUTH
XUMUYECKHE SKCIEPUMEHTHl MO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCJIOT C TIOMOIIBI0 MHIAUKATOPOB (JaKMyc, (GeHON(PTaTIeUH, METUIIOPAHK U

Apyrue).

K konity oOydenus B 9 kjacce mpeJIMETHBIE PE3yNbTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKUX ITOHATUN: XUMUUYECKAN DJIEMEHT,
aToOM, MOJIEKyJa, HOH, KAaTHOH, AaHWOH, IIPOCTOE BELIECTBO, CIIOXKHOE
BEILIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHUS,
XAMHUYECKasi peaKIrsi, XUMHUIECKasi CBS3b, TEIUIOBON d(PPEKT peakmuu, MoJlb,
MOJISIPHBIN 00BEM, pacTBop, DJIEKTPOJINTBHIL, HEAJICKTPOJIUTHI,
ANEKTPOJIUTHYECKAs TUCCOLMAIINS, PEaKIIM HOHHOTO OOMEHa, KaTalu3aTop,
XUMUYECKOE€ paBHOBECHME, OOpaTUMble M  HEOOpaTUMbIE  PEaKIIHH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHU, OKHUCIIUTENb, BOCCTAHOBUTEIID,
OKHCJIEHHE U BOCCTaHOBJICHUE, aJUIOTpOIusi, amMm(pOTEPHOCTb, XUMHUUECKas



CBsI3b (KOBaJICHTHAsl, HIOHHAs, META/NINUECKasi), KPUCTAJUIMUECKas PEHIETKa,
KOppO3Hsl METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON PEAKLIHH, MPEIEIbHO
nonyctumasi konueHtpanus 111K BemecTsa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHUX IIOHATUHA U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIH30BaTh XUMHUYECKYIO0 CUMBOJIMKY JIJIsI COCTaBlieHUs] () OpPMYJT BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKLINM;

ONpPEAESATh BAJECHTHOCTh U CTENEHb OKHUCJIEHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUSAX  PA3JIMYHOTO  COCTaBa, MPUHALICKHOCTh  BEHIECTB K
OTIPENICIEHHOMY KJIACCY COCIMHEHUH 1Mo (opMysiaM, BUJ XUMHUYECKON CBSA3U
(kOBaJIeHTHAs, UOHHAs, METAINYECKasi) B HEOPTraHUYECKUX COCTUHEHUSX,
3apsii HMOHA TI0 XUMHUYECKOU opMyJie, XapaKkTep Cpe/ibl B BOJHBIX PaCTBOpax
HEOPraHWYECKUX COCIMHEHUM, TUIl KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cmbich llepuommueckoro 3akoHa J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINHUCHIBATH U  XapaKTEPU30BaATh
tabnuuayro (opmy Ileprognyeckoil CUCTEMBl XUMUUYECKHUX DJIIEMEHTOB:
pasnmuuath TIOHSATHUSI «TJIaBHAsg moArpymnma (A-rpynma)y U «moOodHas
noarpynna (b-rpynma)», Manbie W OOJIbIIME TMEPUOJ]bI, COOTHOCHTH
0003HauYeHUs, KOTOPbIE UMEIOTCA B MEPUOIUYECKON TabIuIEe, ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XHUMHUYECKUX JJIEMEHTOB (COCTaB M
3apsan  Anpa, oOIIee YHUCIO0 DJIEKTPOHOB M paclpeiesieHne HX IO
AJIIEKTPOHHBIM CJIOSM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB JJIEMEHTOB M MX COCAMHEHUM B IMpeJellaX MaJIbIX IEPUOJOB U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKUE JJIEMEHThI, HEOPraHUYECKHUE BEIECTBa,
XUMUYECKHE peakiuu (M0 YHCIy M COCTaBy YYACTBYIOIIMX B PEAKUUH
BEIIECTB, MO TEIIOBOMY 3((EKTy, M0 U3MEHEHHIO CTENEHEW OKHCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOMIME W CHenUu(PUUIECKHe XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BELIECTB, IIOATBEPKAAs OIHUCAHUE
IPpUMEPAMU  MOJIEKYJSIDHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLINX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHUS JIEKTPOIUTHUECKONW JUCCOLMALUHA KUCIIOT, IIEJI0YEn
U COJIeH, MOJHBIE U COKpAIIEHHBbIE YpaBHEHHUS pPeaklMii MOHHOTO OOMeEHa,
YPAaBHEHUS PEAKIUW, NOATBEPKIAKINUX CYIIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEX/ly BEILIECTBAMU PA3JIMYHBIX KIACCOB;

PacKpbpIBaTh  CYIIHOCTb  OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHI
MOCPEACTBOM COCTAaBJICHHUSI SJIEKTPOHHOI'0 OaiaHca 3TUX PEeaKIUii;



MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAaHUS XUMHUYECKHX TPEBpAIlleHUH B Pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIONI0 XHMHYECKOTO »JJIeMEHTa 1o QopMmysie CoeanHEeHUs,
MacCCOBYIO JIOJIO BEIIECTBA B pacTBOPE, MPOBOJIUTH PAaCUETHI MO YPaBHEHHUIO
XUMHUYECKOU pEaKIUH;

coOIOIaTh TMpaBUjia MOJIB30BAHUA XMUMHUYECKON MOCYI0M U TabopaTopHBIM
obopynoBaHMeM, a TakKe IMpaBWia oOpalieHuss C BelecCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO  BBIIIOJHEHUIO  J1a0OPaTOPHBIX
XUMHUYECKUX OMBITOB IO TMOTYYCHHUIO M COOMPAHUIO0 Ta3000pa3HBIX BEIIECTB
(aMMHaKa M yrIeKUCIIOTo Trasa);

NPOBOJIUTH PEAKIIMH, MOJTBEPKIAIONINE KAaUeCTBEHHBI COCTAB PAa3TMYHBIX
BEIIECTB: pACIO3HABATh OMBITHBIM TYTEM XJIOPHA-, OpOMHI-, HOAWI-,
kapOboHat-, Qocdar-, cunukar-, cynabdpar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W WOHBI M3YYCHHBIX METAIIOB, MPHCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OTIEPAIlMN MBICIUTEIBHON ACSITEIFHOCTA — aHAU3 |
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3aIUI0, BhISIBJICHUE NMPUIUHHO-
CJIEICTBEHHBIX CBSI3€M — JJIA WU3y4YEHUSI CBOMCTB BEIIECTB U XMUMHUYECKUX
peakiuii, eCTEeCTBEHHO-HayuYHble METOJbl TO3HAHHS — HaOIIOACHHE,
U3MepeHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (PEeaJIbHbIN U MBICTICHHBIN ).
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