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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepasbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUsi, BOCHUTAHUS ¢ PA3BUTUA OOYYAIOUIUXCS CPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 (YyHKIITMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHOM IS TEIILHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

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

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSTUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacc».

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJlaM T[IO3HAHUS TPH W3YUYEHUU BEIIECTB W
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0OyJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yciIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOpPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSACHATb U OLECHUBATH SBJICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS 1EHHOCTH XHMHYECKHUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHsS OOIIEUYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctariseT 136 yacos: B 8 kinacce — 68 wacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemectBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATrPETATHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOHCTB 0Opa3IlOB HEOPTAaHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MNPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JaboOpaTopud U NPOMBINUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3¢ (PekTa, pa3pylieHue 030HOBOTO CIIOS.

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

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

Odusznyeckue CBOMCTBA BOJABL. Bojga kak pactBoputTenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHHEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIO0B. [lonyueHre OKCUI0B.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan axtuBHocTH MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEICHUE COJIEPIKAHUSA KUCIOPOIa B BO3YXE, ITOIyUYCHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMCaHUWE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIO3HABAHUE W HU3Y4YCHHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB PA3JIMYHBIX  KJACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaJla APYTMM W3 pacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasi cucteMa XUMUYECKUX 3J1EMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MeHnneneeB — y4€Hbld U
rpaXkJIaHUH.

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

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakinu pa3ioKeHHs, COeJUHEHHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MuUHEpabl, TOpPHbIE MOPOIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
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 XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

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

Knaccudukanysa XuMA4eCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKUUMU U IIOJO0KEHHE XUMHUYECKOIO
pPaBHOBECHSL.

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



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JNEKTPOIUTUYECKON JUCCOUUALNU. DIIEKTPOIUTHI U HEAJEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUS PeAKIMA 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 MOJICJIIMUA KPUCTAJIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLEcCa AUCCOLMALUMU KHUCJIOT, IIEJIOYEd U COJei
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJydYeHHUE, NMpuMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMu4eckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenne cepHoil KUCI0Thl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



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

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTpPATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU 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 MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTpaHEHHE B Mpuponae, (GU3MYECKue U XUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yraepojaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OelKax, yriaeBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, IOJYyYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TPOMBIIIUICHHOCTH. BaKHEHIINE CTpOUTEIbHBIE MaTepHAalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOMOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHUe MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

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 MeTaJuioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

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



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux snemeHToB . 1. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
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 npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mpupojae. Pu3MYECKUE Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB), HCCIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
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
XUMHUYECKHX 0KOrax 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 METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIUYHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHM, AMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, NBIXaHHWe, OMocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAuI0, TOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IMIOCTYIKH CBOUX TOBapHUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYyY€HUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUS TpaBW 0€30MacHOCTH MpU  OOpaIleHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMECHEHUS TMPEJAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy9aeMble MPU HU3YUCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCA MM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTEMA, TMPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThL B TIpolleCCe TO3HAHMUSI TOHATUA (TIpEeAMETHhIE |
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HABATENIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHWIO, OpPraHW3allMd W TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONpPEIEIEHHOrO TUIA, IPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WTIOCTPUPOBATh pEIIAEMble 3aJladyl  HECJIOKHBIMU CXEMaMH, JHharpaMMmaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpYKarouleil NpupoHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIpEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanibHOW paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMUYHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHHUS  JJIEMEHTOB B  OHMHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOANYECKOM 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKHUX DJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenneneeBay C UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKLIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKHX PpEAKLIUH, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUHUSIMU 110 BBIIOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATH M OPOBOAUTH  XMMHYECKHE  DKCHEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX TOHSITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISpHBIA  00BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAaHOBUTENb, OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TOHSATUM U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAX HEOPTaHUYECKUX COCAMHEHUM, TUIl KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHATUS «rjaBHasg mnoArpynmna (A-Tpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, o0OIIee YHUCIO DIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOATBEP)KJas OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHSA pEaKIuil, MOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PEaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (HHU(pPOBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO

«H3paTenbcTBO «HpOCBeI_HCHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Paneuxuii A.M. Xumus. {unaktudeckuii MmaTepuan 8-9 kiacchl: mocooue ais
yauTeen ooiieodpa3oBaTenbHbIX yupexkaeHuil/ A.M.Panenkuii. - 3-¢ uzz. - M.:

IIpocsemenue, 2011. - 127c.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru/7f41837c



Cnennduxanus
KHWM niis1 npoBeieHHsi MPOMeKYTOYHOM aTTeCTAMU M0 XMMUH B 8 Kiacce

1. Hasuauenue KNUM.

KoHTposibHBIE HM3MEpUTENbHBIE MaTE€pHalbl IO3BOJSIIOT  YCTAaHOBUTH YPOBEHb OCBOCHHUS
obyyaromumucs ®I'OC OO0 no xumun § Kiacca.

2. Crpykrypa KUM.

dopmar 3amaHUil  UMEET TPH YPOBHS CIOXHOCTH : 3amanus 1-13 — 0a3oBbli ypoBeHb. Ha
BOIPOCHI IPENOIAratoTCs YeTbIpe BapUaHTa OTBETOB, M3 KOTOPHIX BEPHBIM MOET ObITh 0uH. C
IIOMOILBIO ATUX 3aJaHUM NPOBEPSAETCS 3HAHME M IIOHMMAHME BAXKHBIX JJIEMEHTOB COICPKAHUS
(MOHATHH, UX CBOMCTB U Jp.), BIaJI€HHE OCHOBHBIMU aJITOPUTMaMHU.
Yacte B - comepxut 3amanus Goyiee CIONKHOTO YPOBHS, MPH BBINOJHEHHH KOTOPBIX Tpedyercs
JaTb KPaTKUM OTBET MJIM YCTHOBUTH COOTBETCTBHE. 3agaHus 4acTh C — ypOBEHb IOBBILIEHHOU
cioxHocTd. Ilpu BbImoaHEHMM 3TOro 3afaHusi TpeOyercs AaTh pa3BepHYTbIM oTBeT. Pabota
BBITIOJIHAETCS B 2 BapUaHTax.

3. Cucrema oneHUBaHU1.
3a mpaBWIbHBINA OTBET Ha 3ajnaHus: 3amaHus 1-13 — mo 1 Gamnmy; kaxxkmoe 3amaHue yactu B —2
O6amwra ( wim 1 Gamn, ecnu monymieHa 1 ommoOka), 3amanue Cl — 6 Gamios, C2 - 3 6amia (npu

HaJINn4Hu 11OJHOI'O OTBCTa). MaxcuManpHO€e KoIu4ecTBo 0aios: 30 0alioB.

4. lllkaja oueHUBAHKUSA Pe3yJIbTATOB YYALIMXCH.

KoandecTBo 0a10B OTmeTka
26-30 5
19-25 4
12-18 3
0-11 2

5. Yposensb chopmupoBanHoctu YY/

Husknii Ba3oBblii IToBbIIEHHBINA

1o 11 oamnos 12 — 25 6annoB 26 Oaiu1oB U OoJee

6. IIpo10KNTETBLHOCTH PA0OTHI.
Ha BbInosIHEHNE TMAarHOCTUYECKOM paboThl OTBOIUTCS 45 MUHYT.

OTBeTHI Ha 3a/TaHMS C BEIOOPOM OTBETA



Ne 3amanus 1 2 3 4 5 6 7 8 9 10 11 12 13
Bapuanr | a r 0 B B B a a a r B o B
Bapuant 2 B r B 6 r 6 a r 6 a o a o
Bapuant 3 B r r r B B r B o 6 r 6 6
Bapmuant 4 3 a o B 6 r r B B r B r B

OTBeTHI Ha 3aJaHUs C KPATKUM OTBETOM
Ne 3aganus 1 2 3 4
Bapuanrt 1 8 16, 2B, 3a, 4r 1r, 2a, 3B, 46 65%
Bapwuanr 2 Cl,0, 1B, 2a, 30, 4r la, 2B, 30, 4r 76%
Bapuant 3 14 3.ABJI B 1B, 2a, 3r, 406 36%
Bapwuanr 4 Ca; 20; 4., 2 tp, 20p, 20n. 20e 1B, 2a, 36,4r 1B, 2r, 30, 41 63
OTBeTHI Ha 33aHUS C PA3BEPHYTHIM OTBETOM
1 BapuaHT
3amanne C1
Coiep>kaHue BEpHOTO OTBETa (JIOMYCKAIOTCs MHBIC (DOPMYIUPOBKU OTBETA, HE UCKAXKAIOIIME €r0 CMBICH) Bamst
2Cu + O, = 2Cu0O 1
CuO + H,S0,= CuSO, +H,0 1
CuSO, + 2NaOH = Na,S0O, + CU(OH)gi 1
Cu®" + SO, + 2Na* + 20H = 2Na" + SO,* + Cu(OH),/| 1
Cu®" + 20H = Cu(OH),| 1
HasBaHus Bcex BEIIECTB U THITHI peaKIni 1
MakcuMaabHbIH O0an 6
Bananue C2
CopneprkaHrie BEpHOTO OTBeTa (JOITyCKAIOTCS MHBIE (POPMYITHPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICH) W pemeHne | bamier
yepes3 IPOTIOPIUH
CuO + H,S0,4= CuSO, +H,0O
M (CuO) = 80 r/moms, M(H,SO,4) = 98 rp/monb
Oteer: m (CuO) =204 rp
MakcumaabHbIN O0at 3
OTBeTHI Ha 33/IaHUS C Pa3BEPHYTHIM OTBETOM
2 BapuaHT
3anganue C1
CoiepkaHrie BEpHOTO OTBeTa (JOITyCKAIOTCs MHEBIE (DOPMYITHUPOBKH OTBETA, HS UCKAKAIOIINE €r0 CMBICK) Bansl
2Mg + O, = 2MgO 1
MgO + HzSO4 = MgSO4 + Hzo 1
MgSO4 + 2NaOH = Mg(OH)zl + NaZSO4 1
Mg® + SO,% + 2Na" + 20H™ = Mg(OH),|+2Na" + SO, 1
Mg?" + 20H" = Mg(OH),| 1
Ha3zBanus BeniecTs, TUIIBI XUMHUYECKUX PEAKIINI 1
MaxkcuMaibsHEIH Oat 6
3ananue C2
CoiepkaHre BEPHOTO OTBETa (JOMYCKAIOTCs HHbIC (DOPMYJIUPOBKH OTBETA, HE HCKAXKAIOIIHE €r0 CMBICT) bast
CaCO; = CaO + CO, 1
M(CaCOs) = 100r/moms ~ V(CO,) = 451 1
m(CaCO3) = 200,89rp 1
MaxkcuMaibHEIH Oat 3
OTBeThI Ha 3aIaHUS C PA3BEPHYTHIM OTBETOM
3 BapuaHT
3amanne C1
Coiep>kaHrie BEpHOTO OTBeTa (JOITyCKAIOTCs MHBIE (DOPMYITUPOBKHU OTBETA, HE UCKAKAIOIINE €r0 CMBICH) Banst
/n + stO4 = ZnSO4 + H2 1
ZnSO4 + 2NaOH = Zn(OH)2 l+ Nast4 1
Zn*" + S04 + 2 Na" + 2 OH = Zn(OH), |+ 2 Na* + SO~ 1
Zn** +2 OH = Zn(OH), | 1
Zn(OH), |= ZnO + H,0 1
Ha3zBanus BeniecTs, TUIIBI XUMHUYECKUX PEaKIUi 1
MaxkcuMaibHbBIH Oat 6




3amanne C2

Coiep>kaHre BEpHOTO OTBeTa (JIOMYCKAIOTCs MHBIC (DOPMYIUPOBKU OTBETA, HS UCKAXKAIOIIHME €r0 CMBICH) Banbt
K,CO3 + Ba(NO3), = BaCO3| + 2KNO; 1
M(Ba(NO3),) =261 r/moinb M(BaCO3) = 197 r/monb 1
Omeem: m (BaCO3) =128 2p 1
MaxkcuMasbHbIH 6ayt 3
OTBeTHI Ha 3a/IaHUS C PA3BEPHYTHIM OTBETOM
4 BapuaHT
3ananue Cl
Coiep>kaHre BEpHOTO OTBETa (JOMYCKAIOTCs MHBIC (DOPMYITUPOBKU OTBETA, HE UCKAXKAIOIIME €r0 CMBICH) Bamer
1.Na+Cl,= 1
2.Na,0 + H,0 = 1
3. NaOH + H,SO, = B nonnoM Buje — 3 Oamia 3
Ha3paHus BeleCTB, THITBI XUMUYCCKUX PEAKITHIA 1
MaxkcuManbHbIH 6at 6
3ananue C2
ConeprkaHre BEpHOTO OTBETa (IOITyCKAIOTCs MHBIE (DOPMYIHUPOBKH OTBETA, HE HCKAKAIOIINE €T0 CMBICT) Bamrer
HNO; + Ca(OH)z = Ca(NO3)2 + H,0 1
M(HNO3) = 63 r/monb M(Ca(OH),) = 74 r/mons 1
Omeem: m (Ca(OH),) = 14,8 rp 1
MaxkcuManbHbIH 6at 3

IIpomeskyTouHasi aTTecTauus Mo XumMum 8 kJace.
I Bapuanrt
Yacre A. Boioepume 0oun npasunvhwtii omeem:

Al. YeTsIpe 3HEPTeTHUECKUX YPOBHS COJECPIKUT IICKTPOHHAS 000JI0UKa aToMa:
a) Kamus 0) Oepwiunsi  B) KpEMHUS T) TeIHs
A2. lllecTh 37EeKTPOHOB HAXOATCSA Ha BHEIIIHEM 3HEPreTHYECKOM YPOBHE aToMa!
a) 30J10Ta 0) yrmepomga  B) XpoMm T') KHCIIopo/ia
A3. BeibepuTte coenuHeHNE C KOBAJICHTHOI MOJISPHOI CBS3BIO:
a) H2 6) st B) Nal F) N2
A4. Beibepure GopMyiy COeAHHEHHUS CEPBI, B KOTOPOM OHa MPOSBIIsieT BaneHTHOCTh- (1)
a) SO, 0)S0; B) MgS 1) SFg
AS5. Beibepure dopmyy okcuaa xemnesa (I111):
a) FeO  0) FeCl3 B) Fe,03 r) OF,
A6. Bribepute pan GopMyI1, B KOTOPOM BCE BEIIECTBA SBISIOTCSI OCHOBAHUSIMU:
a) Fe,03, ZnO, CU(OH)Z 6) Ba(NO3)2, Ba(OH)z, H,SO,
B) KOH, Fe(OH);, NaOH 1) Zn(OH),, HCI, H,0
A7. Oxcun kanbiust CaO pearupyer c:
a) HNO;  0) Li,O B) Cu r)MgSO,
A8. CMecbio, B OTJIMUHE OT YUCTOTO BEILIECTBA, SIBJISCTCS:
a) BOJIOTPOBOIHAS BOJIa ©) YrIIEKUCIbIN ra3 B) KUCIOPOJ T) Melb
A9. YpaBHEHHE peaKIuu 3aMeIIeHHSI:
a) Zn + 2HCI = ZnCl;, + H, 6) ZnO + H,SO, = ZnSO, + H,0
B) Cu(OH),; = CuO + H,0 r) Fe + S=FeS

A10. BribepuTe cBOICTBa, XapaKTepUIYIOIIUE IPaduUT:

a) TBEPJIBIN, PEKET CTEKIO O) MATKUH, OCTABJISIET CIIeAbl Ha Oymare B) OSCIIBETHBIH, IPO3PAYHBIA T) KHUIIKUH,
MIPOBOJANT HJIEKTPUUECTBO

Al11. Kakoit 06beM npH H.y. 3aHMUMaeT 2 Mok Bojgopoaa Hy :

a)1l,2 7 06)224n B)44,81n r) 89,6 1

Yacrs B.

B1.5Ixpo atoma °N comepxut 7 IPOTOHOB H. ....HEHTPOHOB.

B2. YcraHOBUTE COOTBETCTBHE MEXAY (OPMYJIOH BEIIECTBA W €ro NPHHAJICKHOCTBIO K OIPEeIeHHOMY KIaccy
HEOPraHUYECKUX COCANHEHHUH.

Knacc Bemiects: ®dopmya BelecTna:
1. oxcuubl a) HNO,
2. OCHOBaHUSA 0) P,Os
3. KHCIIOTHI B) Fe(OH);
4. comn r) Mg(NO3),

B3. YcraHoBuTe COOTBETCTBUE MCIKAY pearcHTaMu U Ha3BaHUEM IIPOAYKTOB pCaKIun




PearcHThI IIpoayKThI peaKkIuu

1) BaCl, + Na,SO, = a) = xyopuj Gapus + Boja
2) BaO + HCI = 0) = HuTpar Gapus + Boja
3)Ba+H,0= B) = TUAPOKCH Oapus + BOIAOPO.

4) Ba(OH), + HNO;z = r) = cynbdat 6apus + XJIOpHI HATPHSI
B4. MaccoBas momns kuciopopa B ceproit kuciore H,SO, paBHa ...%
Yactp C.C1l. Hanumure ypaBHEHHUs IPAKTHUCCKH OCYIIIECTBUMBIX XUMHUUCCKUX PEAKIHN. YKaKUTE THIIBI
XAMHYECKHX peakuuii. BeioepuTe peakiiinio 0OMeHa U 3aMHIIATE €€ B MOJIICKYIIPHOM U HOHHOM BHJIE.
1.Cu+0,= 2.Cu0O+H,0=  3.CuO +H,SO,= 4.CuSO,+ NaOH =
C2. Beruucnute Maccy OKCH1a MM, BCTYIHBIIEH B peakuuio ¢ 250 I cepHON KHCIIOTHI.



IIpoMe:kyTouHasi aTTecTalMsA MO XUMUHU 8 KiIacc. 2 BApHAHT
Yactb A. Boioepume 00un npasunvholii omeem:

Al. DneMeHT TpeTbero nepuoa raBHoi moarpynmsl I rpynmer [Teproauueckoi CUCTEMBI XUMHYECKHX dJIeMEeHTOB [1.
W. MenneneeBa: a) amioMHHHAN 0) OSpWIUIHiA B) MarHWH  T) HATPHUH
A2. Yucmo 311eKTpOHOB, TPOTOHOB M HEHTPOHOB B aTOMe (Topa:
a) p—9,n°—10, e 19 6) p*—10, "°—9, e —10
B) p—10,n°—9,e —9 r)p—9,n’—10,e —9
A3. IIpu noMoIy METaJUIMYeCKOH XMMHUUECKOHN CBSA3M 00pa30BaHO BEIECTBO: a) KUCIOPOA  O) MOBapeHHas COJIb  B)
Meop  T) Boja
A4. BeiecTBO, B KOTOPOM cepa nposisiseT BanenTHocth (1V) , umeer popmyny:  a) H,S 6) SO, B)SO; 1) Na,S
AS. Bemiectso, umeromniee Gpopmyny NaNO;, HasbiBaeTcs:

a) KapOOoHAT HATPUs 0) HUTPUT HATPUS

B) XJIOpHJ HATPUS T') HUTPAT HATPHS

A6. P hopMys, B KOTOPOM BCe BEIIECTBA SBISIOTCS OKCHAAMHU:
a) ZnO, ZnCl, , HCI 6) SO;3, MgO, CuO

B) KOH, K ,0, MgO r) HNO; , P,0s , NaCl

A7. Obmas hopMya OCHOBaHHS BEIpaKE€HA YCIOBHOM 3aITHCHIO:

a) Me(OH), 6) HAC B)MeAc r)HOH

AS8. YkaxuTe NMpaBWIBHYIO IOCIEAOBATEILHOCTD JEHCTBUU NPH pa3/ieIeHMd CMECH MOBapEHHOW COJMM M PEYHOro
neckKa:

a) BelllapuBaHue, GUIbTPOBAHKE, PACTBOPEHHE B BOJIE

0) ¢unbTpoBaHue, BEIIApUBAaHKUE, PACTBOPEHHE B BOJIC

B) pacTBOpEHHE B BOJIE, BhINAapUBaHue, GUILTPOBAHNE

T') paCTBOpPEHHUE B BOJIE, (PUIBTPOBAHHUE, BHIITAPHBAHIE

A9. YpaBHeHHE peakIui OOMeHa:

a) CaO+SiO,= CaSiO; 0) FeS+ 2HCI= FeCl ,+H, S

B) 2 KCIO; = 2KClI+ 30, r) Mg+ 2HCI= MgCl ,+ H,

A10.C pactBopom ruapokcuna Hatpuss NaOH B3anmoneiicTByet BemecTBo, popmyna kotoporo: a) HClI  6) MgO B)
KOH 1) Mg

Al1. Kakuie HOHBI 00pa3yeT MpH AJICKTPOJIUTHUCCKON Aucconuaruu BemecTso Hy SO,

a)H" u SO~ 6)2H'u SO~

B) 2H°u SO,> r)2H'm S?% u40”

A12. Kakoe KpaTkoe HOHHOE ypaBHEHHE 0TOOpaxaeT cymHocTh mporecca  NaOH + HCI = NaCl + H,0

a)H"+ OH=H,0 6) NaOH + H* =Na" +H ,0

B) 2H'+20H =2H, 0 r) OH + HCI=CI'+ H ,0

A13. KonmuectBo BemecTBa N, coorBeTcTByRomee 36 r Boasl H,O
a)l Moib 0) 2 Molb  B) 3 MOJIb r) 5 MoJTb

Yactp B. B1l. Cxema pacnpeneneHus 3JIEKTPOHOB IO CJI0SIM aToOMa XMMHUYECKOT 0 3JieMeHTa — 2,8,7. XuMuueckas
(hopMyna BEICIIEr0 OKCHIA 3TOTO HJIEMEHTA ...

B2. YcranoBure cooTBeTCTBHE MEXKAY (POpMYIIOif BelecTBa M ero NPUHAIIEKHOCTEIO K OPE/ISICHHOMY KIIaccy
HEOPraHUYECKUX COCANHEHUI.

Kiacc BerecTs: ®opmyia BemecTBa:
1) oxcuasl a) NaOH
2) OCHOBaHUs 6) HCI
3) KHCIOTHI B) CaO
4) conu r) NaNO;3

B3.MaccoBas gons kuciopona B a30THo# kuciaote HNOj3 paBHa... %

Yacrp C. Cl. Hannuure ypaBHEHUS MPAKTUUYECKH OCYLIECTBUMBIX PEAKLIUNA. YKAXKHUTE TUIIBl XUMHUUYECKHUX PEAKLIMNA.
3anumuTe pPeaKIuio HOHHOTO 0OMEHa B MOJIEKYJIIPHOM F HOHHOM BHJIC.

1.Mg+0,= 2.MgO +H,SO,= 3.MgSO,+NaOH= 4.Cu+HCI=

C2. Omnpenenute Maccy kapooHata kanbimst CaCOjz, mo ypaBHeHHI0 XuMudeckoit peakmun: CaCO3z = CaO + CO,,
€CIIH TP €T0 TEPMHUYECKOM PA3JIOKCHUH BRIICIETCS 45 TUTPOB yriekucioro raza CO,.



KoHTposbHO-u3MepuTeIbHbIE MATEPHAJBI
7151 IPOBe/IeHUsI MPOMEKYTOUHOI aTTecTauuu
no xumuu 11 9 Kiacca.
Cneyugpuxayua.
1. Haznayenne KUM
[IpoMexxyTouHass aTTecTallds MPOBOJUTCS C LEJIbIO  ONpEAeNieHUS ypPOBHS  OCBOCHHUSA
oOyuatomumucss 9 Kiacca TPEIMETHOTO CoAepKaHus Kypca «XHWMHS» B COOTBETCTBHH C
TpeboBanusiMu DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHJIApTa OCHOBHOIO
obmiero 00pa3oBaHUs, BBIABICHUS DJIEMEHTOB COJACPIKAHWS, BBI3BIBAIONINX HAUOOIBIINE
3aTpyqHEHUs] Yy OOy4arolmuxcsi W BbIBICHHUS JUHAMHKU PE3YyJIbTAaTUBHOCTH OOYYEHHS.
[IpoMexxyTouHass aTTecTalMsi OXBaThIBAET CoOJEpxaHue, BKIoueHHoe B YMK mno xumum -
coctraButenb O.C. ["'abpuensa
2. CTpyKTYypa u cojiep:kaHue padoThl.
HrtoroBass KOHTpOJbHas pabOTa COCTOMT W3 4YaCcTei, KOTOpbIE pa3nuyaroTcs mo Qopme u
KOJIMYECTBY 3a/IaHUi, YPOBHIO CIIOKHOCTH.
Yacte | comepxkut 10 3amanmii ¢ BEIOOpOM OTBeTa U 4 3a/laHUs - C KpPAaTKUM OTBETOM, 4acTh 2
COJZICP>KUT 3aJ[aHMsI C PA3BEPHYTHIM OTBETOM.
K xaxgomy u3 3amanuii ¢ BBIOOpOM oTBeTa yacTu 1 paboThl mpeiaraeTcs 4 BapuaHTa OTBETA, U3
KOTOPBIX TOJIbKO OJHMH TMPAaBWIbHBIA. 3aJlaHUE CUMUTACTCS BBHINOJHEHHBIM BEPHO, €CIH YYEHHUK
BEIOpaT HOMEP MPABUIHLHOTO OTBETA. 3aJaHHE CYNTACTCS HEBBITIOJHEHHBIM B CICAYIONIUX CIydasx:
yKa3aH HOMEp HENpaBHJIBLHOTO OTBETA; yKa3aHbl HOMEpa JIBYX WU Oojiee OTBETOB, AaXKe €CIU
Cpell HUX yKa3aH U HOMEpP MPABMWJILHOTO OTBETA; HOMEP OTBETA HE YKa3aH.
B yactu 1 pa®oThl B 3a1aHUsAX  MPEACTaBICHBI ABE Pa3HOBUIHOCTHU 3a/laHUM C KPATKUM OTBETOM:
3a/1aHMsl HA YCTAaHOBJICHHE COOTBETCTBHUS U 3aJaHUsI C MHOXKECTBEHHBIM BbIOOpOM. OTBET HAa HHUX
yJaliuecs 3anuchbiBaloT B Buje Habopa uudp 6e3 npoOenos.
B wactm 2 pabGoTel mpencTaBi€Hbl 3aJaHHS C Pa3BEPHYTHIM OTBETOM, OTBET Ha KOTOpPOE
3aMKCHIBAIOTCS yUYAIIMMHCS CAaMOCTOSATENIBHO B pa3BepHyToil ¢dopme. IIpoBepka MX BBITOTHEHUS
MIPOBOJIUTCS HA OCHOBE CIEIMATIBHO pa3pabOTaHHOW CUCTEMbI KPUTEPHUEB.
Pacnipenenenue 3aganuii UTOrOBOM pabOTHI MO €€ YacTsIM C y4E€TOM MAaKCHMAJIbHOTO MEPBHYHOTO
OaJiyia 3a BBITIOJIHEHHUE KaXI0U YacTH pabOThI JaeTcs B Tadnumiie 1.

Tabaunna 1. Pacnipenesienue 3a1anuii no 4actam padorbl

Ne Yacrp Yuciao MakcumMaJbHbIH Tun 3apannii
padoThl 3aaHui 0asn

1 gacTh | 10 10 10 3amanust ¢ BBIOOPOM OTBETa 0a30BOTO YPOBHSA
CIIOKHOCTH

2 gacTh | 4 8 4 3aaHus C KPaTKAM OTBETOM 0a30BOTO YPOBHS
CIIOKHOCTH

3 4acTh 2 3 11 3 3a1aHMs IOBBIICHHOTO YPOBHS CIIOXKHOCTH C
pELIeHHEM M OTBETOM

Hroro 17 29

4. IIpoBepsieMble 3J1eMEHTBI COAePKAHUA
B uToroBoif KOHTpOIBEHON pabOTe MPOBEPAIOTCS 3HAHUS U YMEHHSI B pe3yJIbTaTe OCBOCHUS

CIIEYIOIINX TEM pa3/ieloB Kypca XUMUH:
Tabauua 2. Pacnpedenenue 3a0anuii no cOOEPAHCAHUIO, UOAM YMEHUL U CHOCODAM OesmebHOCIU

Ne IIpoBepsiemble 3J1eMeHTbI YMeHus 1 cnocodbl AeATEJILHOCTH YpoBensb Makcu
3aaHus COJepKaAHUA: CJIOKHOCTH Majlb
HBIH
0as
1 OCHOBHBbIE CBEJICHUS O YMeHue onpenesnsT CTpOSHUE aToMa o b 1
CTPOEHUH aTOMOB nonoxenuio B [IC JI.M. MenneneeBa




2 3aKOHOMEPHOCTH U3MEHEHUS YMeHnue onpenesiTh 3aKOHOMEPHOCTh b
CBOWCTB 3JIEMEHTOB U UX XUMHUYECKUX CBOMCTB 3JIEMEHTOB T10
COCTMHEHUU B CBSI3H C nosnoxenuto [1C JI.1. Mennaeneesa
nosioxkeHueM B Ilepuoanueckoit
CHCTEME XUMHUYECKUX
snmemenToB [[.M. MenneneeBa
3 3aKOHOMEPHOCTH M3MECHEHUS ‘YMeHue onpenensiTe 3aKOHOMEPHOCTD b
CBOICTB OKCHJIOB U XUMHUYECKUX CBOMCTB COEINHEHHUI O
ruapokcuaos [1C J1.1. nonoxxenuto I1C /.. Menneneena
MenneneeBa
4 ATOMBI U MOJIEKYJIBI. YMenue onpenensaTs U3 ClUCKa BEIECTB b
XUMUYECKUN FJICMEHT METaJIJIbl 1 HEMETAJLJIBI
5 CremneHb OKUCIICHUE YMeHue onpenensaTh CTENeHb XUMUYECKOTO b
XMMHWYECKOTO AJIEMEHTA 3JIEMEHTA B COCIMHEHUN
6 Tunel xXuMU4YECKOH CBSI3U YMeHue onpeaensaTb TUIl XUMUYECKOU CBA3U b
BEILIECTB
7 Turbl XUMUYECKUX peaKkui YMenue onpenensaT THI XUMUYECKON b
peakuuu
8 Jurcconumanys 31eKTpOIUTOB YMeHue onpenensiTh U3 cnucka b
3JIEKTPOJIHUTHI U HEANEKTPOJIHUTHI, COOI0OaTh
YCIIOBHS IPOTEKAHUS PEAKIMI 10 KOHLIA
9 HomenknaTtypa XxumuuecKkux YMeHue onpenensiTs Mo Ha3BaHUIo GopMyIry b
COEMHEHU N HOHA
10 VYpaBHEHHUS] XUMUYECKUX YMeHue cocTaBiIsATh XUMUUECKUE PEakLny, b
peakuuu MIPAaBUIIBHO PaCcCTaBIATH KO3 PUITMEHTHI
11 OKHUCIHUTENBHO- YMeHue npaBUiIbHO ONPEAENATh OKUCIUTED b
BOCCTaHOBUTEJIbHBIE PEAKIINU U BOCCTAaHOBUTEINb. B CI0XKHBIX M MPOCTHIX
BEILIECTBAX OMNPENEIATh CTEIIEHb OKUCICHUS
3JIEMEHTOB.
12 OCHOBHBIE CBEJICHUS O YMeHue onpeaensaTh CTPOCHHUE aToMa o b
CTPOEHUU aTOMOB U HMOHOB nosioxkenuio B I1C JI. 1. Meneneena
13 CreneHp OKHCICHHUE YMeHue onpeensiTh CTeNeHb XUMUYECKOTo b
XHMHUYECKOT0 AJIEMEHTa 3JIEMEHTa B COEAMHEHUH
14 Baxxnelinue Kjaccel YMeHue cocTaBisATh GopMyiy COCANHEHUS b
XUMUYECKUX COCAUHCHUIN 110 €r0 Ha3BaHUIO
15 YpaBHEHUS] XUMUYECKUX ‘YMeHue coCTaBIATh XUMUUECKUE YPABHEHUS II
peaxiuit peakiuy 1o MPUBEACHHBIM CXeMaM, TIOJTHbIE
Y COKpalIeHHbIE HOHHBIE YPABHEHHUS.
16 OBP. PaccranoBka YMeHne paccTaBisATh KOG OUIHMESHTHI I
KOX(PHUIIEHTOB METOIOM METOZOM 3JICKTPOHHOTO OaaHca,
AJIEKTPOHHOTO OanaHca OINpeJIeJIEHUE OKUCIUTEIIS U BOCCTAHOBUTEIIS
17 Pacuernas 3amava c Brruncnenue konuyecTBa BEIIeCTBa, MAcChl 1T
WCIIOIh30BaHUE MaCCOBOM 10N WK 00bEMA BEIIECTBA TIO0 KOTUIECTBY
PacTBOPEHHOIO BEILLECTBA BEIIIECTBa, Macce WM 00bEMY OTHOTO U3
peareHTOB WM MPOAYKTOB PEAKIIUH.
Brruncnenue maccoBoit onu
pacTBOPEHHOTO BEILIECTBA B pacTBOpE
5. Bpemsi BbINOJIHEHUS KOHTPOJILHOH padoThl
[TpumepHoe Bpemst BbINoIHEHU 3a1aHuil yactu 1 3amanus 1-10 cocraBnser: 1-2 MUHYT.

[IpumepHoe BpeMsi BBINONHEHUS 3a1aHui yactu | 3amanus 11- 14 cocrasnsger: ot 3 10 5 MUHYT.
[TpumepHOe BpeMst BHITIOIHEHUS 33/1aHUS YaCTH 2 COCTaBISIeT 5-7 MUHYT

Ha BrwImostHeHHE TOBEpOUHOM paboThl 0TBOIUTCS 40 MUHYT Oe3 ydera BpeMEeHH, OTBEJICHHOTO Ha
MHCTPYKTaX y4allnuxcs.

6. CucreMa oLleHMBAHMS OT/AEJIBHBIX 32/1aHHI M PadOTHI B LIEJIOM

3a BepHoe BhINOIHEeHUE Kaxkaoro ¢ 1-10 3aganus lgactu paboTsl yuanuiics nomyyaer 1 6amr. 3a
HEBEPHBIN OTBET WJIM €0 OTCYTCTBHE BbIcTaBisieTcst 0 6amios.

3azaganua 11 —14 vactu 1 ywammiics noiydaer ot 0 10 2 6amioB

3a 3amaHusAx 2 yacTu ydamuecs noxydaroT or 0 g0 5 6amios.

3apanmue 15.



Coep:kaHue BEPHOT0 0TBETA M YKa3aHHE 110 OLIEHUBAHHUIO 3aJaHUS 2 YACTH Banbl
CocTaBiieHbl MPaBIIBHO BCE ypaBHEHHE peakiuu (ykasaHsl Bce Kodhduuents). COCTaBICHO MOIHOE U 5
COKpaIlleHHOE HOHHOE YPaBHCHHUE
B onHOM U3 ypaBHEHHUs [oITymieHa omioOka B K03 (OUITHEHTaX WX TOMYyIIeHA OMHOKa B COCTABICHIH 4
WOHHBIX YpaBHEHHSX
B nByx ypaBHEHHAX IOIyIICHBI OMMOKN B K03 duinentax mwim gomymieHa 1 ommbOka B ypaBHEHUHN U HE 3
3aIIMCaHO HOHHOE
B ypaBHeHHIX He yKazaHbl KOI(GOUIMEHTH! WIN JOIYIICHB! OIIHMOKH B COCTaBICHHH IIPOIYKTOB PEaKIUH 2
TpeX YpPaBHEHUH.
W3 Bcex ypaBHEHUI JIUIIb OAHO 3alIMCAHO BEPHO 1
YpaBHEHUsI COCTaBIICHB HEBEPHO 0
3aganue 16. PaccraBbTe K03 PpULIMEHTEI B ypaBHEHHH METOIOM 3IIEKTPOHHOTO OajaHca. YKaxKuTe
OKHCIINTENIb U BOCCTAHOBUTED.
CozeprxaHue BEPHOTO OTBETa U YKa3aHHS [0 OLICHMBAHHIO baner
(momryckarotcs nHBIE GOPMYIMPOBKU OTBETA, HE HCKAKAIOIIIE €r0 CMBICTIA)
DJieMeHThI OTBeTa:
1) CocraBieH 37IeKTPOHHBIHN OanaHc:
2) PaccraBnensl KO3 GHUIHEHTH B YpaBHEHUH PEAKIIHH:
3) Yka3zaHo, KTO OKUCJIUTENb, @ KTO BOCCTAHOBUTEIb
OTtBeT HpaBHHLHbIﬁ n HOHHLIﬁ, BKJIFOYAC€T BCE€ HA3BAHHBIC BBIIIC DJICMCHTBI 3
B oTBeTe pomyiieHa onmmbKa TOIBKO B OJJTHOM M3 3JIEMEHTOB 2
B oTBeTe monyeHs! OIMOKY B IBYX 3JI€MEHTaX 1
Bce anieMeHTBI 0TBETa 3alIMCaHbl HEBEPHO 0
MaxkcuMaJbHbII 621 3
3anganue 17. Pemnre 3agauy.
3amaHne - KOMOMHHUPOBAHHAS 33/1a4a, B OCHOBE KOTOPOM JIBa THIA paCYETOB: BEIYHCICHUS MacCOBOM TOJH
PacTBOPEHHOTO BEIIECCTBA B PACTBOPE U BBIYHMCICHHE KOJIUYECTBA BEMIECTBA, MACCHI MITH 00BEMA 110 KOJTUYECTBY
BEIIIECTBA, Macce MM 00BEMY OJIHOTO M3 PEAareHTOB WIIM MPOJAYKTOB PEaKLIUH.
CozepixaHue BEpHOTO OTBETa U YKa3aHHS [0 OLICHHBAaHHIO baer
(monyckaroTcsi HHble GOPMYITHPOBKH OTBETA, HE HCKAXKAIOIINE €0 CMbICTIA)
1) CocraBieHO ypaBHCHHE PEaKIIUH:
2) PaccunTanbl Macca M KOJIMYECTBO BEUIECTBA B PACTBOPE:
3) Onpenenén 00bEM M Macca TpeOyeMOro MPOoJIyKTa peaklvy WIH UCXOJHOTO BENIECTBA
OTBeT MPaBUIBHBIN U MONHBIH, BKIIOYAET BCE HA3BAHHBIE DJIEMEHTHI 3
HpaBI/IHLHO 3aMucalbl 2 TMCPBLIX DJIEMEHTA U3 HA3BAHHBIX BBILIC 2
[IpaBwiipHO 3ammcad | W3 HA3BaHHBIX BHIIIE 3JIeMeHTOB (- i 2-if) 1
Bce arieMeHTBI OTBETa 3alIMCaHbl HEBEPHO 0
MaxkcuMaJIbHBIH 621 3
MaxkcumManbHOE KOJTUYECTBO 68.J'IJ'IOB, KOTOPOC MOKET Ha6paTL y‘IaLLIHfICH, MpaBUJIbHO
BBITOJIHUBIINY 3amanus | yactu 18 OayutoB u 3ananud 2 yactd - 11 0ayuios.
MaxkcuManbHOE KOJTMUYECTBO OAJJIOB 32 BBINOJHEHUE BCell paboThI- 29 6anios
OTBeTbI
Ne Bapuanrl Bapuanrt 2 Bapuanrt 3 BapuanT 4
1 B r r §)
2 B 0 a 0
3 6 B 0 0
4 B B r 0
5 a r B B
6 a r B a
7 B r 0 r
8 a r B o




9 B 0 a 0
10 B 0 B 0
11 3513 2324 1453 2642
12 1663 4632 6365 6365
13 5541 2351 5532 5135
14 2564 2346 1345 3614
15 COOTBETCTBYIOIIHE CooTBeTCTBYIOIIUE CooTBeTCTBYIOLIUE CoOTBETCTBYIONINE
ypaBHEHHS ypaBHEHHS ypaBHEHHUS ypaBHEHHS
6HBr + KBrO; = AMg + 5H,50, = ONH;+3KCIO = | PHy+4HCIO =
16 3Br, + KBr + 3H,0
4MgSO, + H,S + 4H,0 N, +3 KCI + 3H,0 H3PO, + 4HCI
17 20 12% 12,5% 18,25
Pexomenoyeman wikana nepeeooa nepeutHvX 0417108 8 NAMUOALILHYIO WKATY
«2» «3In» «4» «5»
Menee 10 10-21 22-26 27-29

Pexomenodyeman wikana nepeeooa nepeuyHsIX 6a11106 6 YyPOGHU 00CHUINCCHUA NIAHUPYEMBIX

pe3yibmamos
Huszknii IMonuxeHHbIH Ba3soBbIit IToBbIIEHHBIHA Bricokuit
1-5 6-9 10-21 22-26 27-29

7. Jlono/IHUTe/IbHBIE MAaTepHaJIbl U 000py10BaHHe
Heo0xommMo npeaocTaBuTh KaXI0My YICHUKY:

- UYEPHOBUK;
- Ilepmonnueckas cucrtema xumudeckux 3yeMeHToB JI.1. MenneneeBa
- Tabnuna pactBopumoctu

IIpomexyTouHas arrecTaums no xumuu (9 Kiaace)

BAPHUAHT 1

Yacrtp 1. OTBeToM K 3a1anusam 1-10 aBiasiercst oaHa uudgpa, KOTopasi COOTBETCTBYET HOMEPY
NPaBUJIBLHOI0 OTBETA.
1. Amom kaxoco anemenma umeem ciedyrowee cmpoetue 2e, 8e, 3e :

a) Si

6) Mg B)Al r1)Ca

2. Cpeou snemenmos I\ A epynnvl maxcumanbHulil paouyc amoma umeem:
a) TepMaHuit

3. B kaxom psady Kuciomuvle c80Cmea OKCUO08 y8eauiuearomcs

0) yrimepon

B) OJIOBO

I) KpEMHU

a) SO P.Gs— AkLO»
6) CaO SiG—» SGr—»
B) CO, Mgo—» Al.O»
r) CO, AlLQs»  MgO»

4. B kaxom psdy npedcmasiieHvl npocmole 8euecmaa-uemaibl:
a) XJIop, HUKEJh, cepedpo
0) anmas, cepa, KabLHui

5. Kakyro cmenenb oKUCieHUsi NPOSGIAIOM Wel0YHO3eMeNlbHble MeMALIbl 8 COeOUHEHUSX?

a)+2  ©6)+3

B)-2 1)+l

B) JkeJe30, 6apuil, HaTpuit
T') KHCIIOPO/I, 030H, a30T

6. Bewecmeo ¢ KosanenmHol HeNOIAPHOU C8A3bIO-




a) Oemsrit pocdop B) xnopux dhochopa (V)
0) pocohunm amomuans 1) dochar KaabIus
1. I'openue antomunus 8 KUCI10pooe OMHOCUMCSL K PeaKyull.
a) pa3IoKCHHSI B) COCTMHCHUS
0) oOmeHa T) 3aMEIICHUS
8. Haubonvuwee yucno uonos 6 pacmeope oopasyemcs npu ouccoyuayuu 1 monwv:
a) xmopuza xemesa (111) B) HATpaTa I[MHKA
0) cynbdara aTlOMHHUS I') XJIOpHIa aMMOHUS
9. Kaxyro popmyny umeem cynvgpam-uon:
a) S° 6) SO~ B) SO, 1) S*
10. Cymma kosghgpuyuenmos 6 ypasuenuu 3aumooeticmaus Opoma ¢ arroOMUHUEM:
a)3 0)4 B)7 15
Jnst 3aganuii 11-14 BbINOJIHUTE COOTBETCTBHE.
11. Yemanosume coomeemcmeue medncoy cxemou peakyuu u usMeHeHuem cmeneny OKUCIeHUs.
OKUCIUMEN.

PeaKIII/Iﬂ N3MeHeHNe CTEeIeHH OKUCJICHUS
A) FeCl; +HI = FeCl, + I, + HCI pers — It
B) FeCl, + Cl, = FeCl, 20— |
B) KCIO; =KCI + O, 3)Fe™ _, Fe™
I) FesO4+ HI = Fel, + I, + H,0 420° 5 0O
5cClL,’ _» 2cIt
6) Fe*? —» Fe®

12. Yemanosume coomeemcmeaue mexcoy yacmuyeli u pacnpeoeneHuem 31eKmpoHo8 o
OHEP2eMUHECKUM YPOBHAM:

Yacruna: PacnpenesieHue 3JIeKTPOHOB:
A)Ca’ 1) 2e, 8e, 8¢, 2¢
B) AI* 2) 2e, 8e, 2¢
B) N* 3) 2e, 5e
) N° 4) 2e, 8e, 3e
5) 2e, 8e,18¢e,4¢
6) 2e, 8¢

13. Vemanosume coomeemcmesue medxcoy ewyecmeom u CmeneHvio OKUCIeHUs a30Mmad 8 HEM.

BewecrtBo: CreneHb OKMCJICHUS:
A) HNO; 1)-3
B) Fe (NO3)s3 2) -2
B) NaNO, 3) +1
I') NH,OH 4)+3 5) +5
14. Yemanosume coomseemcmeue medncoy Ha386anHuem 8euecmsa u popmynol COeOUHEeHUsL:
Ha3zpanue BemecTBa: Dopmyia coeTUHEHUS:
A) cynbdart 6apus 1) Ca (OH);,
B) cepoBonopoanas kuciora 2) BaSO,
B) runpokcun mutus 3) Li,O
I') okcuz yrirepona (1) 4) CO

5) H,S
6) LiOH

Yacrtp 2

15. Ilo oannoii cxeme cocmagvme ypagHeHus XuMuieckux peakyuil. /[ns mpemue2o npespaujeHus
3anuwume noIHoe U COKpaujeHHoe UOHHOe.

Li — LiO — LiOH —™ Li;SO, =™ Li3PO,

16. Paccmasbme ko3¢hhuyuenmol 8 ypasnenuu mMemooom 3J1eKmpoHHo20 bananca. Yxasxcume
OKUCTUMENb U 80CCMAHOBUMEND.

HBr + KBrO; B KBr + H,0



17. K 261 2 pacmsopa numpama dapus ¢ maccogoti ooneti conu 10 % dobasunu uzo6imox
pacmeopa pocpama kanus. Beiuucaume maccy 0opazo8asuiecocs npu 3mom 0caoxd.



