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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepalbHOM padoyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU y4EeOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET paCOpPE/IIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazneliaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIEpIKaHMUS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOUM 00pa30oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUH CIY)KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IUYHOCTH, €€ 00IIeH 1 (YHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEAHEBHOM KU3HU, TaK U B TPO(HECCHOHATLHON IS TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMUM Ha OMpPEeeIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSTUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxona Kk e€ uzyudeHuto. CopeprkaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl TI0 TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnonnueckoro 3akoHa [[. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHAa XMMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPYyroMmy, BBITIONHAS (QYHKIUU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLIECH HAYYHOU KApTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 knacce» u «Pu3mnKa. 7 Kiacey.

[Ipy wW3yyeHWM XUMHHM TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya y4eOHOTO MpeaMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBI XHUMHYECCKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B HOPMHUPOBAHUN W PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHMs Ba)KHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue ycIoBUN, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyUAOIIMMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETHbHOCTH, IMO3HAHUA W CaMOMNO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBACHATH W OLICHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU JAEATEIbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYaloOlmMXCs TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHMS TEHHOCTH XHUMHYECKHUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOI Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTEeNbHAS MOJIEKYJISIpHasi Macca. MaccoBas J0JIsI XUMAUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemiectBa. Mosib. MossipHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XMMUYECKHUE SBICHHS. XUMHUUECKash peakius U e€ Mpu3HaKH.
3aK0H COXpaHEHMs MacChl BelecTB. XuMuuyeckue ypaBHeHUs. Kiaccudukanms
XUMHUYECKUX peaKIuii (COequHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYAO0M, MpaBuiaMu paboTkl B J1abopaTopuu U
npuémaMu obOpaleHus ¢ JIabopaTOpHBIM 00OpPYI0BAaHUEM, U3YyUEHHUE M ONUCAHHE
bU3UYECKUX CBOMCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (IIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJBI) U XUMHUYECKUX (TOPEHHME CBEYH, MPOKAIMBAHHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHH, HaOJIOICHUE U
ONHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pacTBopoM coiid Meau (1),
M3YUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpoBaHME,
BBITIAPUBAHUE, JUCTUUIIMS, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHHE MOJECICH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpocToe
BemiecTBo. Haxokmenwe kuciopoja B mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yroiab W METaH. 3arps3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®usnueckue CcBoOWCTBa BOAbl. Boxga kak pactBoputenb.  PacTBopbLI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpa3yromnie  (OCHOBHBbIE, KHUCJIOTHbIe, aM@oTepHble) U
HeconeoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydenre ocHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

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

['eneTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4EeCTBEHHOE ONPEAEIIECHUE COJIEPKAHUS KUCIIOPOJa B BO3AYyXe, MOJyYECHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHns ropeHust (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMCAaHWE WX CBOWCTB, MOJY4YeHHE, COOMpaHHWE, pACMO3HABAHWE W M3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TNPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUICOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 pPacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(DUKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUUYECKUX 3JIEeMEHTOB /I,
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOIHAsA  (QOpMBI
[Tepunonuueckoit cucrtembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuopasl
U rpynnbl. DPU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronbl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0Ye€K aToMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI paJnyca aTOMOB XUMHUUYECKUX JJIIEMEHTOB,
METAUINYECKUX U HEMETAIUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkIaHUH.

Xumunueckass cBsizb. KoBaneHTHas (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpaslloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COSTUHEHUS).

Mexcnpeomemmnnie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX TNEPUONOB, Kalus, KaJIbIUi U HX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEUIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PEaKIIUid M0 pa3IudHbIM MPU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKHCIICHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumudeckoil peaknuu. [lonsTre 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHATHe 0 TOMOTEHHBIX W TETePOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 xuMHuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue YpaBHEHUM



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON AUCCOLUALIMN. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YpaBHEHMs peakumii. CBoWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEIOYed M COJIEH
(BO3MOXKHO  WCTOJIb30BAaHME BHJIEO MAaTE€pUaJiOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pasioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUMi Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJibl U MX COeITMHEHUS

OO6mast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJ€iCTBUE € METAJJIaMH, HEMETaUIaMH, IesiodamMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NpUMEeHeHue. [leicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHMW3M YeJIOBEKa. BakHeumume XJIOpuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEMIECTB — KUCIOPOAa U CepPhbl. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOaa
U cepbl. XUMHUYEeCKue CcBOWcTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3mdeckue u
XUMu4eckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUEeCKHEe © XHMHYCCKHE CBOWMCTBA (00mHME Kak
MPEACTaBUTENSI Kjacca KHUCJIOT W chenudpudeckne). XUMUUYECKHE pPEaKIny,
JeXalme B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYy4YeHUsS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznyeckre U XuMu4eckre cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €To
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coiam aMMOHMUS,
ux (pU3nyYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJiydeHue, (U3NYECKHEe U XUMUUYECKHUe
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSl Kiacca KHUCIOT W crueruduyueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoOopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXHW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoaoémoB). Docdop,
ajutoTporHbie Mogudukanuu Qpocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUESCKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepuctuka snemMeHToB IV A-rpymnmel. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMS.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKallMK, PACHpPOCTpPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKCuasl yrieponaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYeCKHe MpOoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NMYECKHE M XUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaYambHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yrieposaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHAs! KUCJIO0TA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue M XUMHUECKHE CBOICTBA, TMOJYy4YEHUE U
npuMmenerne. CoenuHeHHs KpeMHHsS B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoi kuciore. CUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxaromue (U3NYECKUEe U XUMHUUYECKHE CBOWMCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJICHHME ¢ oOpas3laMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BAaHUE
BUJIeOMAaTeprasoB), HaOJOICHHE TIpoliecca OOYTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOUN KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakiuu Ha Cyibdar-
MOH W HaOIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMicTBamMHu azora, ¢ochopa W UX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX yIOOpEHUH, MOTyYeHue,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QysuiepeHa, O3HaAKOMJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KauyeCTBEHHBIX peakluid Ha kapOoOHAT U
CWIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COEIUHEHUS)).

MeTauibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTHUKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemerka.  DNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTamnoB. dusnyeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO01ue
crnocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmnaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounsle MeTauibl: noJjiokeHue B [lepuoamyeckon cucremMe XMMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



TUAPOKCHUABI HATpusg MW Kanus. [IpumMeHeHue MIeNnOoYHBIX METaNIOB W HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Bakuelmue coequHeHUs] KalblMsl (OKCHJ, TUIPOKCUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJA U TUJIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KaJblMsl M HATPUS C BOAOW (BO3MOIKHO HCIIOJb30BaHUE BHJICOMATEPUAIIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IMPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxkneniue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYyXKawlled cpeabl (MpeaenabHas IOoMmyCcTUMas
KOHIIeHTpainus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceéazu



Peanuzanmss MeXNpeIMETHBIX CBSI3€H MPH HM3YYCHUH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAydHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTb, MOJICKYJIA, DJCKTPUYECKUN 3apsji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
IIOJIC3HBIC UCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOSHHSI MPOTPAaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHUs JOCTHUTAIOTCS B XOA€¢ OOyYCHHUS XUMUHU B €IUHCTBE Y4eOHOH W
BOCITUTATEIILHON JEATEILHOCTA B COOTBETCTBUU C TPAJTUITMOHHBIMH POCCUUCKUMH
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMHU, TPUHATHIMU B
oOIllecTBe TMpaBWJIaMM W HOPMAaMHU TIOBEJCHUS M CIIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIIUN 00YUIatOIIHXCS.

JIM4HOCTHBICE  PE3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuXxcs
PYKOBOJICTBOBATbCS ~CHCTEMOW TIO3UTHUBHBIX IICHHOCTHBIX OpPHECHTAIUd U
pacuIipeHne OmnbITa JACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTpuOTHYECKOr0 BOCIIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHUS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUICCKOMY
U HAYYHOMY HACJICIAWI0, TIOHMMAaHUS 3HAYCHUS XUMHUYSCKOW HAyKH B JKHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIJIANIETh JOCTOBEPHON WHGPOpMAIHEH O
MEPEOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUSCTBEHHOH XHMUH,
3aMHTEPECOBAaHHOCTH B HAYUHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:



MPEACTaBICHUS O COLMAIbHBIX HOPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  YYEOHO-UCCIIEN0BATENbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MESITEIbHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, T[MO3HABATENIBHBIX 3a7a4, BBHIINOJHEHUU XUMHUYECKUX
AKCTIEPUMEHTOB, CO3IaHUU YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
M B3aUMOIIOMOINM B Tpollecce HITOW Yy4eOHOW JeATeIbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEJACHUE M TIOCTYNKA CBOUX TOBApHUIIEH C TMO3UIIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT 0 NMO3HAHUS:

MHUPOBO33PEHUYECKUE TPEIACTABICHUSI O BEIIECTBE U XUMHUUYECKOM peakiluw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABJISIONINE
OCHOBY JIJIs TIOHMMAaHHS CYIIHOCTA HAay4HOW KapTHUHBI MUpa, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPHUPOJBI, B3aMMOCBS3SX YEJIOBEKA C
PUPOTHOMN CPEOM, O POJIM XMMHUHU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HANPABICHHBIC HA TOJIydYCHUE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOIUMBIC NJIi OOBSCHEHHS HaOII0JaeMbIX IPOILIECCOB U SIBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIBCKOW KYJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM
JUTEPATypPOr, JIOCTYNHBIMH TEXHUYECKHUMHU CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYeHHI0O M TIO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEI0BATENbCKOM
JESITENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHA OOyuYeHHUS B
JIaJIbHEUIIIEM

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3JI0POBBIM 00pa3 KM3HU, OCO3HAHHWE MOCIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHKOB, KYpEHUS),
HEOOXOJMMOCTH COOJIFOJICHUST TIpaBWi  O€30MacHOCTH MNpH  OOpallleHuu ¢
XUMHYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPy10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTUUECKOMY M3YUYEHUI0 Mpodeccrii U Tpyaa pa3IndHOTO poa,
YBOKEHHE K TPYAy M pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS] NPEIAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUIYAIbHON TPAEKTOPUH MPOJODKEHHS 00pa3oBaHus ¢ YIETOM JTHYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIIEIHOM Mpo(ecCHOHANBHON AEATEIPHOCTH M Pa3BUTHUA HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHLCS B MpOo(ecCHOHATBHOM Cpelie;



6) ’K0J10rMYEeCKOr0 BOCIIUTAHUS

AKOJIOTHYECKH I1EJIeCO00pa3HOE OTHOIICHHE K TIPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAaHMS, TOHUMAHHUE IIEHHOCTH 370POBOTO H
O0e3zomacHoro o0Opasa >KM3HM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(GU3HIECKOMY M TICHXHUYECKOMY 3J0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHUS
mpaBuI 0€30IMaCHOTO MTOBEJCHUS TP padOTe C BEIIECTBAMH, & TAK)KE B CUTYaIUsX,
YIPOKAIOIINX 3IOPOBBIO M JKU3HH JIFO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble NMPU WU3YYCHUH XUMUH, IS
pEIICHHMS 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEIOH, M1 TIOBBIIICHHSI
YPOBHS  DKOJIOTMYCCKOW  KYJBTYpbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH MX PEIICHUS TOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBINIICHUS, YMEHUS PyKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHUKATUBHOW W COITMAIBHON TTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MeranpeaMETHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOpHS,
NPHHIIMII, TUTIOTE3a, (aKT, CHCTeMa, MPOIIECC, SKCIICPUMEHT U JIPYTroe.), KOTOphIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX IMpEaMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HAHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH NPEJCTABICHUE O IIEJIOCTHOM
HAy4YHON KapTHHE MUpA, U YHUBEpCAIbHbIE yueOHbIe NEeHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKaTUBHbBIC, DETYJIATUBHBIC), KOTOpbIE OOecneunBaloT (GopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHHPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOM
JESITEIHHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHS HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHWI: PACKPBIBATH CMBIC XUMHUYECKUX TMOHATUH (BBIACIATh MX XapaKTepHBIC
MPU3HAKK, YCTAHABIMBATH B3aWMOCBSI3b C JIPYTUMHU TOHATUSMH), UCIOJIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTACIBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS H
KPUTEPHUH 711 KIACCHU(PUKAINA XMMHUYECKUX BEIIECTB M XMMUYECKHX PEaKIIUi,
yCTaHABIMBATh MPUUMHHO-CIEACTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUYECKUE PACCYXKACHUs (MHIYKTHBHBIC, ICIYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BHIBOJIBI U 3AKITFOUCHHS;

yMEHHE TMPUMEHSATh B TIPOIECCe TO3HAHUS TOHATHS (NMPEIAMETHBIE W
MeTarpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCTIONb3yEeMbIE B XHMHUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHIEMbIE B XUMUU MOJCIIBHBIE TIPEICTABIICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHYecKkas ¢Gopmysia U YypaBHEHHUE
XAMHYECKOW PEaKINi — MPU PEHICHUH Y4eOHO-TTO3HABATEbHBIX 3a71a4, C YIETOM
ATUX MOJICTHHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBCHHBIC



MIPU3HAKY U3yYaE€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUUYMHHO-CIEJCTBEHHBIE CBSI3M U
MPOTUBOPEUHMS B U3yUaeMbIX MIPOIIECCax U SIBICHUSX.

Ba3oBble ucciaenoBaTe/ibCKie 1eiiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkke B KadeCTBE OCHOBBI Il (DOPMUpPOBAHUSI THUIOTE3BI IO
MIPOBEPKE MPABMWILHOCTU BBICKA3bIBAEMBIX CY)XKICHUH;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU U MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE Ha0IoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (POopMyIHpoBaTh 0OOOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpoJieTaHHoM pabdore.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOHMpaATh, aHAIWM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIUIO
pPa3IUYHBIX BUJOB U (OPM TPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJACP)KaHHS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OILICHHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMUHbIE METOJBI W 3alpOoChl MPU MOUCKE U OTOOpE
MHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJIMMBIX MJIS BBITIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONMPEEIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCTOJB30BaHMUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPO aKTUBHOTO UCIIOJIb30BAHUS PA3IUUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIBbHYIO (pOpMyY TpecTaBlieHus nHOpMaIuu u
WUIIOCTPUPOBATh pEIIAEMbIE 3a/aud HECJIOXHBIMU CXEMaMH, JHUarpaMMaMmu,
npyrumMu popMamu rpa@uku U KX KOMOMHAIIUSMU;

YMEHUE HCHOJIb30BaTh M AHAJIMW3UPOBaTh B IIpolecce Yy4eOHOW W
MCCJIEI0OBATEIBCKON ACATENHPHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOIHOU
Cpepbl.

KoMMyHUKaTHBHBbIE YyHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHS 3ajJlaBaTh BOMNpPOCHl (B XojAe€ Jauanora W (WiIM) JUCKYCCHH) TIO
CyImIeCTBY  OOCyXmaemMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMIOJHEHHS TIPEJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3yibTaThl  I[O3HABAaTEIIbHOU
NEATeIbHOCTA B YCTHBIX U TMHUCbMEHHBIX TEKCTax; JellaTb MpPEe3eHTalUI0
PE3YNIBTATOB BBHITIOJHEHUS XUMHUYECKOTO JIKCIIepUMeHTa (1abopaTopHOTO OTBITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);



YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABAaTEJIPHOM W HCCIENOBATEIILCKOM  JEATEIIBHOCTH  NPHU  PELICHUHU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Y4E€Ta OOLIMX HMHTEPECOB U COIIACOBAHMUS
no3unvii (00CyX aeHuss, OOMEH MHEHUSMH, «MO3TOBBI€ IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JEHUCTBUM, OINpPEACICHUE KPUTEPUEB IO OLECHKE KayecTsa
BBITIOJTHEHHOM PabOTHI U Apyrue).

PeryasiTuBHbIE YyHUBepcaJbHbIe YYeOHbIE JeHCTBUSA:

YMEHUE CAMOCTOSTENBHO OIPENENIATh LENU ACATEIbHOCTH, IIJIAHUPOBATh,
OCYHIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI PelIeHHs] YUeOHbIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTABIISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEUCTBUM NPU BBINIOJHEHUM 3aJaHUUA C YYETOM
MOJIYYEHUs HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOI'O DPE3yJlbTaTa 3asBJICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJIU3UPOBATh KOHTEKCTHI, IPEIJIaraéMbI€ B YCIOBUU 3aIaHUI.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pE3YJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHON paboueil mporpammoit,
BBIJICIISIIOT: OCBOGHHBIE OOYYAIOUIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHCcTBHUM, crenuduyueckue s MpeIMeTHOW obnactu «XuUMHUS», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHUA, €ro HWHTepHpeTaluu,
IpeoOpa3zoBaHUIO U MIPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

e pAaCKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSTUN: aTOM, MOJIEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOJHAsE U HEOJHOPOHAS ), BAJEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJIIpHAas Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasi pPeakiusi, KiIacCU(UKAIMSI pPEaKIUi: peakiuu
COCMHEHUS, pPEaKIUU PA3JIOKECHUS, PEAKIUH 3aMEIICHUS, PEaAKLHU
oOMeHa, PK30- ¥ SHJOTCPMUUYECKHUE PEAKIINH, TETUIOBON IP(HEKT peakinu,
SAIpO aToMa, 3JEKTPOHHBIM CJIOM aToma, aTOMHasi OpOuTa b, paguyc
aToOMa, XMMHYECKAsl CBSI3b, MOJIPHAS M HEMOJSIPHAs KOBAJIEHTHAS CBS3b,
VOHHAs CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOP, MaccoBas JOJIs BEIIECTBA
(MpoLEHTHAsI KOHLIEHTpAIIKsl) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHYECKUX IIOHSATHU U
MPUMEHSATH 3TU MTOHATUS IPU ONMCAHUH BEIIECTB U UX MPEBPALICHHU;



WCIOJb30BaTh XMMHMYECKYI0O CHUMBOJUKY JUIsi cOCTaBieHUs Gopmyl
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

OMpENIENATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIIUHECHUSX,
CTENEHb  OKWCIEHMSI  DBJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COCIMHEHUH IO
dbopmynaM, BHUA XUMHYECKOW CBSI3M (KOBaJ€HTHAas M HMOHHAs) B
HEOPraHWYECKUX COCTUHECHUSAX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. WM. Menneneena:
J€MOHCTPUPOBATh IMOHMUMAHHUE TMEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0XeHUs B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUs, 3aKOHAa ABOTaIpO;

OMHUCHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy I[lepuonnueckoit
CHUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHATUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «rmodounas noarpymnmna (b-rpymnma)y, mansie u
OOJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHUs, KOTOPHIE HMEIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux odiementoB /[l W.
MenzeneeBay ¢ YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio JIEKTPOHOB
Y pacIpeiesieHUE UX M0 AIEKTPOHHBIM CIOSIM);

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMUYECKUE peakuuH (MO0 YUCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIUU
BEIIIECTB, 1O TEIJIOBOMY 3D (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU;

IIPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHHS XHMUYECKUX IPEBpPALICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIIAATD OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO  MaccChl
BEIIECTB, MACCOBYIO JIOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIH;

MIPUMEHATh OCHOBHBIE OIEPALIMN MBICIUTEIBHONU AEATEIBHOCTH — aHAJIN3
¥ CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3aIlHio, KIIacCH(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBA3C€U — JJISI U3YYEHHUsI CBOMCTB
BCIIECTB M XMMHUYECKHX pPEAKIUW, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peanbHbIN U MBICJICHHBIN);



CIeNOBaTh  IIPABWJIAM  TOJIb30BaHUSA  XMMHUYECKOW  IOCYIOU U
nabopaTopHbIM 00OpYJOBaHUMEM, a TakXKe INpaBuiIaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TI0 BBIMOJTHCHUIO
71a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJa), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHOM MAaCCOBOM JOJIEW PaCTBOPEHHOIO BEIIECTBA,
IUTAHKUPOBAaTh W TMPOBOJAWTH  XUMHYCCKHE  DKCIIEPUMEHTBHI  TIO
pacrio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT ¢ TOMOIIbIO UHAUKATOPOB
(makmyc, dhenondraneu, METUIOPAHXK U APYTHUE).

K xoniy o6yuenus B 9 Kiaacce npeiMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUNM: XUMHUYECKHUI
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWUOH, MPOCTOE BEUIECTBO,
CJI0)KHOE BEIIECTBO, BAJEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasi PeaKIus, XUMUIECKasl CBs3b, TEIJIOBOM 3(PdexT
peakiuu,  MOJib,  MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEAJICKTPOJIUTHI, BJECKTPOJUTHUYECKAsE JIUCCOLMALINS, PEAKIMd HOHHOIO
oOMeHa, KaTajiu3aTtop, XUMHYECKOE paBHOBECHE, OOpaTUMblE U
HEeoOpaTUMBbIE PEAKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKUCIIUTEIb,  BOCCTAHOBHUTENIb, OKUCIEHHE U  BOCCTAHOBIICHHUE,
ajoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, HMOHHAafi,
METaJUIM4ecKas), KpUCTaJUIM4ecKas peumeTka, KOppo3usl METaJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEeaKkUuu, MpeaeabHO JOIyCTUMAs
koHueHTpauus [[JIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHITUH U
NPUMEHATH 3TH HOHATHUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JUJI COCTaBieHUs Qopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTAaBa, IIPUHAMICKHOCTHh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEQWHEHUW 1o (opMmyrnaMm, BHI XUMHUYECKOU
CBs3U (KOBaJIEHTHAs, MWOHHAs, METaJUIM4YeCcKas) B HEOPraHMYEeCKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKOU (opMylie, XapakTep cCpeibl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHEHHM, TUIT KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cmbich Ilepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHHMAaHWE: OIKUCHIBATh M XapaKTEPU30BaATh
Tabnumunyto ¢opmy llepronnueckoil cCUCTEMbl XUMUYECKUX SJIEMEHTOB:
paziuyath MOHATHUS «JlaBHas mnoarpymnmna (A-rpynmna)» U «mnoOoyHas



noarpynna (b-rpynna)», manble u OOJbIIME TEPUOABI, COOTHOCUTH
0003HayeHusi, KOTOpblE HMEIOTCS B NEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsja slpa, oOOIIee YUCIO DJIEKTPOHOB U
pacrpefieieHue HMX MO DJJIGKTPOHHBIM  CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M UX COCIUHCHUHN B
npejaenax MaliblX MEePUOJ0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHUE DJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUYECKHE peakiuu (MO YUCIYy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEMIOBOMY A(PdeKTy, Mo U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOIIME U CHEeHUPUUECKHE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIas OIHUCAHUE
npuMepaMyu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPaBHECHHS DJICKTPOJMTHYECKONW JTUCCOIMAIIMM  KHUCIIOT,
IeJI0ued M COJICH, TTOJIHBIC M COKpAIIEHHBIC YPAaBHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHHUS pEakiuid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KIJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHU B Pa3IMYHbIX
YCIOBUSX;

BBIUUCTSATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO ¥ MOJSIPHYIO  MAacChl
BEIIECTB, MACCOBYIO JOJIO XUMHUYECKOro JjeMeHTa 1o Qopmyne
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

coOmogaTh  MpaBWja  TOJIB30BAHUS ~ XUMHUYECKOHW  TMOCyIoW U
nabopaTopHbIM 000pyIOBaHMEM, a TaKKe IMpaBuia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
1a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TOJYYCHHIO W COOHUPaHUIO
ra3o000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJNTh  PEAKIUU, MOJATBEPKIAIOIINE  KAYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OpOMU/I-,
nonua-, kKapOonat-, ¢docdar-, cunmkar-, Ccyiabhar-, THAPOKCHUI-HOHBI,
KaTHOHbl aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;



MIPUMEHSTh OCHOBHBIC OIEPAIlUU MBICITHTEIIEHON NEeATeTbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHUE, O0O0OOIIeHHEe, CHUCTeMaTU3alNIO, BBHISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — MJI M3Y4YEHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOABl TO3HAHHS —
HAOJIFOJICHHE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT (peasIbHBIA |
MBICJICHHBIN ).
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