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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa o XuMHUM Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBbI
OCHOBHOTO 001Iero oopasoBanus, npenacrapieHHbx B @I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabodeld TPOrpaMMbl BOCITUTAHUS M C yU4E€TOM KOHIIETIUHU MPETIOAaBaHuUs
ydyeOHOro mpenMera «XuMmus» B 00pa3oBaTelIbHBIX oOpraHusanusx Poccuiickoi
®enepanuu. [Iporpamma mo xumMuu pazpaboTaHa ¢ IENbIO OKa3aHUS METOJIUYECKON
MOMOIIM YYUTEIIO B CO3/JaHUM paboveil mporpaMMbl 0 y4eOHOMY IIPEAMETY.

[Iporpamma o XMMUU JaeT MPEACTABICHHUE O LIENIAX, O0IIe cTpaTeruu o0y4deHus,
BOCITUTAHUS U Pa3BUTH O0YJAIOIINXCS CPEACTBAMHU yUeOHOTO TIPEIMETa, YCTAaHABIMBACT
o0s3aTeIbHOE TIPEAMETHOE COJIEpKAHUE, IMPEeayCMaTpUBACT paCIpPEACIICHUE €ro 1o
KJIaccaM U CTPYKTYpPHUPOBAHUE IO pa3fesaM U TeMaM MPOTrpaMMbl IO XUMHH, OMPEIETSAET
KOJINYECTBEHHBIE M KAUYECTBEHHBIC XAPAKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCTh U3YUEHUS XUMUHU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTUKKM Yy4eOHOro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH OOydJaromuxcs,
OmpenesisieT BO3MOXKHOCTH TpeAMETa i pealu3aluu TpeOOBaHMI K pe3ysbTaTaMm
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON MpPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHuUs, a TaKKe TPeOOBAHUM K pe3ysbTaTaM OOy4YEHHUs XMMHUHU HAa ypOBHE lielel
U3YYCHHUS] TpeIMeTa W OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHLHON JESITEIIbHOCTH
00yyJaroIierocs Mo OCBOCHUIO y4eOHOro cOJEep:KaHUs. 3HAaHHE XUMHUU CIIYKUT OCHOBOM
st (opMUPOBaHUS ~ MHPOBO33PEHHSI  OOydYarolerocs, €ro MpeacTaBIeHUHd O
MaTEepPUAIIBHOM €IUHCTBE MHpPA, BAXHYIO pOJb UIpaloT (QopMupyemble XUMHUEH
MPEJCTABIICHHS O B3aUMOITPEBPAIIEHUSIX PHEPTUU U 00 IBOJIIOIIUY BEIIECTB B IPUPO/IE, O
MyTSIX PEIIeHUs TI00ATBHBIX TPOOJIEM YCTOMUUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM,
HHEPTreTUYECKOM, MUIIIEBON U SKOJIOTUUECKON 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET pealiu3allii BO3MOXKHOCTEHM JJIsI caMopas3BUTHS U (PopMUpOBaHUS
KYJBTYpPhl JIMYHOCTU, €€ Oo0IIeld U (PYyHKIMOHATbHOW TpaMOTHOCTH; BHOCHUT BKJIaJ B
(bopMUpOBaHNE MBIILUICHUS W TBOPUYECKUX CIIOCOOHOCTEH OO0YyYaroIMXCs, HaBBIKOB HMX
CaMOCTOSITENIbHON Y4eOHOU JesSTEIbHOCTH, IKCIIEPUMEHTAIBHBIX U HCCIIEOBATEIHCKUX
YMEHUM, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM >W3HHU, TaK M B MNpodeccuoHaIbHOMI
NESATETPHOCTH; 3HAKOMHUT CO CTEIM(PUKON HAYYHOTO MBIIUICHUS], 3aKIaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3TJIsA/Ia HAa E€IUHCTBO MPHUPOJBI M YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
TarioM B  (POpPMHPOBAHWUU E€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH  OOYYarOIIUXCS;
CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJIOTHYECKOE OOpa3zoBaHME
00yJaroImxcs.

JlanHbie HampaBiieHWs B OOYyYCHMHM XWMHUU OOCCIEUYHMBAIOTCA CHEIH(PUKON
CoJIep>KaHusl y4eOHOro MpeaMeTa, KOTOPBIM SBIAETCS MEJaroruuecku aanTUpPOBaHHBIM
oTpakeHneM 0a30BOI HAYKW XUMHH Ha OTIPEICTIEHHOM 3TaIle €€ Pa3BUTHSI.

Kypc xuMum Ha ypoBHE OCHOBHOIO oOmIero oOpa3oBaHMs OPHEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMBbl TIEPBOHAYAIBHBIX TIMOHATHA XWMHUH, OCHOB




HEOPraHMYE€CKOW XUMHUHM UM HEKOTOPBIX OTIEJIBbHBIX 3HAYUMBIX IMOHSITUA OPTraHUYECKOU
XUMUHU.

CrtpykTrypa coaepkaHUsi TpOrpaMMbl 1O XUMHUU C(HOPMHPOBaHA Ha OCHOBE
CHUCTEMHOI0 MOJAX0/1a K €€ n3ydeHuro. CoaepkaHue CKIaIbIBa€TCS U3 CUCTEMBI MTOHATHIA
0 XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBbI IOHITUN O XUMUYECKON PEAKIUU.

O6e 5Tu cUCTeMbl CTPYKTYpHO OPTraHW30BaHbI MO MPUHLHUITY MOCIEI0BATEIHHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSL:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI0 €CTECTBO3HAHUS;

[Tepuoauueckoro 3akona J[.M1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWMHH;

YYEHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

MpeICTaBICHU 00 IEKTPOIUTUIECKON JUCCOLMAIINH BEIIECTB B PaCTBOpaXx.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOTO YPOBHS K JPYroMmy,
BBINIOJHAS (PYHKIMM OOBICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUA W
BO3MOXXHOCTEHN ITPAKTUYECKOTO IPUMEHEHUS U MOJIyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMmsl IO XUMUHU CHOCOOCTBYET (DOPMUPOBAHUIO TPEICTABICHUS O
XMMHUYECKOU COCTABJISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU ITPUPOBI,
LIEHHOCTHOT'O OTHOIIEHHUs K HAYYHOMY 3HAaHHIO M METOJaM ITIO3HAHUS B HAYKE.

N3ydyenne XMMUM DPOUCXOAUT C NPUBJICYECHUEM 3HAHUN W3 PaHEE H3YyYECHHBIX
yueOHbIX npeameToB: «Okpyxawomuii mupy», «buonorus. 5—7 knacce» U «Pusuka. 7
KJIACC».

[Ipu u3ydyeHUM XUMHH TPOUCXOTUT (HOPMHUPOBAHWE 3HAHUN OCHOB XUMHUYECKOM
HayKM Kak o0JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTHUECKON JesTeIbHOCTU
YeJIOBEKa U KaK OJIHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3aJ1a4a yueOHOT0 peameTa
COCTOUT B DOPMHUPOBAHUU CHCTEMbI XUMUYECKUX 3HAHUH — BaKHEUIITUX (DaKTOB, IIOHATUA,
3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYNHBIX 00OOIIEHMIT MUPOBO33PEHUYECKOTO
XapakTepa, si3blka HayKH, B MMPUOOIICHUN K HAyYHbIM METOJIaM MO3HAHUS MPU U3YUECHUU
BEIIECTB M XUMUYECKUX PEaKIUi, B QOPMUPOBAHUM U PA3BUTUU ITO3HABATEIBHBIX YMEHUIN
U MUX TPUMEHEHMHM B Yy4eOHO-TIO3HABATEIbHOM M  y4eOHO-UCCIEeI0BaTEIbCKON
NESTeIbHOCTH, OCBOCHHM TpaBWJ 0Oe30macHOro oOpaleHusi ¢ BellecTBaMu B
MMOBCEIHCBHOM KU3HU.

[Ipu n3yyeHnn XuMUU Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHus BaXKHOE 3HAYCHUE
MpUOOpENH TaKUe MeId, KaK:

dbopMHpOBaHME  MHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHuI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEILICHUH,

CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

HaIpaBJICHHOCTh OOyYEHHsSI Ha CHUCTEMAaTHYECKOe MPUOOIIEHHE OOydaroIMXxcs K
CaMOCTOSITEJIbHOW MO3HABATEIBHOM AEATEIIbHOCTH, HAYYHBIM METOIaM MO3HAHU,

(bopMHUPYIOUTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieyeHne YCJIOBUN, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OO0Yy4YarOUIMMHUCS —OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, TMO3HAHUS W CAMOIMO3HAHMs, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAJIbHOE 3HAUYECHUE AJIA PA3JIMYHBIX BUIIOB



NEATEIIbHOCTH;

dbopmupoBanue o01el (yHKIIMOHATBFHON U €CTeCTBEHHO-HayYHOU IPaMOTHOCTH, B
TOM YHCJIE YMEHUU OOBSICHSATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIET0 MHUpPA, UCHOJIb3Ys
3HAHUSA U OIBIT, MOJYYEHHbIE NPU W3YYECHHH XUMHUH, NPUMEHATh WX MPU PELICHHUU
npo0sieM B OBCEHEBHOM JKU3HU U TPYIOBOM ACSATEIBHOCTH;

dbopMmupoBaHre Yy OOYyYaIOMUXCA TyMAaHUCTHYCCKUX OTHOIICHWUW, TTOHUMAHUS
[IEHHOCTH XUMHWYECKUX 3HAHMM Mg BBIPAOOTKM SKOJIOTMYECKH LeJIeco00pa3Horo
MOBEJICHUS B OBITY W TPYIOBOH JCSITEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3I0POBBS U
OKPYKarOIIEH IPUPOTHOUN CPEIBI;

pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIEr0 00yUYeHUs.

OO6m1ee yncio yacoB JjIsl U3y4eHUst XuMuu — 136 4acos:

B 8 kiacce — 68 yacoB (2 yaca B HeZieqr0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIIO)



COLEPKXAHUE OBYUYEHMUA

8 KVIACC

IlepBoHa4Ya/IbHBbIE XMMUYECKHE MOHSATHSA

[Ipeamer xumuu. Poilb XMMHUM B KU3HH 4Y€JIOBEKA. XUMHS B CHCTEME HayK. Tena u
BelecTBa. GU3NUECKUE CBOMCTBA BEHIECTB. ATpEraTHOE COCTOSIHUE BellecTB. [loHsATHE O
MeToJax Mo3HaHUs B XUMHH. YKCThIe BelecTBa U cMecu. CriocoObl pa3aeneHus cMecei.

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMUYECKHUX AJIIEMEHTOB.

[IpocTbie U CIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunyeckasi ¢dopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTenbHas aroMHas wmacca. OTHocUTelnbHAs
MOJIEKYJIsIpHast Macca. MaccoBas J10Jisl XMMAYECKOT0 3JIEMEHTa B COCTMHCHUH.

KonuuecTtBo BeniectBa. Moiib. Monsipaast Mmacca. B3auMoCBsA3b KOJMYECTBA, MACCHI U
YuClia CTPYKTYPHBIX €IMHUIL BelllecTBa. PacueTsl mo popmysiaM XMMHUYECKUX COCTUHEHUM.

OuU3NYECKUE U XUMUYECKHUE SIBICHUSA. XUMUUYECKasd PEAKUIUS U €€ MPU3HAKU. 3aKOH
COXpAaHEHUS MacChl BEIIeCTB. XUMHUecKHe ypaBHeHus. Kiaccubukamuss XUMHUYECKHX
peakiuil (coeAMHEHUs, pa3JIOKEHUs, 3aMEILICHUSI, 0OMEHA).

XUMUYECKUHN IKCIIEPUMEHT:

3HAKOMCTBO ¢ XMMHUYECKOM MOCY10M, MpaBUjiaMy paOOThI B JIA0OpATOPUH U pUeMaMH
oOpartieHus ¢ J1abopaTopHbIM 000PYI0BAaHHUEM, U3YUYECHHUE U ONTUCAHNE PU3NUECKUX CBOMCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB, HAOMI0IeHnEe (PM3NUECKUX (TIJIaBJICHUE BOCKA, TAsHUE
JbJa, pacTHUpaHHWE caxapa B CTYNKe, KUIEHUWE U KOHACHCAIMS BOJbI) U XUMHUYECKUX
(ropeHue cBEYM, MPOKATUBAHUE MEIHON ITPOBOJIOKH, B3aUMOJICHCTBUE Mea ¢ KUCIIOTOM)
SBJICHWW, HAONIOJICHUE W OINMHUCAaHWE NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX PEaAKITHi
(paznoxeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUJOM Oapusi, pa3sioKeHUE
runpokcuaa menu (I1) mpu HarpeBaHuM, B3aMMOJICHCTBUE JKeje3a C PACTBOPOM COJIM MEIU
(1), m3yueHue crocoOOB pa3leieHUss CMeceil (C MOMOIIbI0 MarHura, (UIBTPOBAHUE,
BbIMIApYMBaHUE, TUCTHWUISIMS, XpoMarorpadus), TPOBEICHNE OUYNCTKUA MMOBAPEHHON COJIH,
HAOJIIO/ICHUE U OIMHMCAHUE PE3YJIbTATOB MPOBEICHUS OMBITA, WUTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHs MacChl, CO3/IaHUE MOJIEIeH MOJIEKy (IIapOCTEPKHEBBIX ).

BaxHeiiniue npeacraBuTe M HCOPraHU4eCKUX BelllecTB

Bosnyx — cMech razoB. CoctaB Bozayxa. Kuciaopoa — 35ieMeHT U TpocToe BEIIECTBO.

Haxoxxnenue kucimoposaa B npupoje, Gu3ndeckrue 1 XUMUYECKHe CBOMCTBA (Peakinu
roperusi). Okcunbl. [lpumenenue xuciaopona. CrnocoObl TMOMYYSHHsS KHUCIOpPOJa B
nabopatopur W TPOMBIIUIEHHOCTH. KpyroBopotr kucimopoga B mnpupoge. O30H —
ATOTPOITHAS MOAU(PHUKAITUS KACIOPO/IA.

TermmoBoil 3(HEKT XUMHUECKON peaklMyi, TEPMOXMMUYECKUE YPABHEHHS, HK30- U
SHJOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib U METaH. 3arpsi3HeHUE BO3yXa, YCUJICHUE
napHUKOBOTO ) (exTa, pa3pylieHre 030HOBOTO CJIOSI.

Bomopon — sneMeHT M mpocTtoe BemecTBO. HaxoxkneHuwe Bomopoaa B IPHUPOE,
dusznuecKkre 1 XUMIUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoTydeHus. Kucmotsl u conu.



Momnsipablii 00beM ra30oB. PacyeTsl 10 XUMHUYECKUM YPABHEHUSIM.

dusznueckre CBOMCTBA BOJbI. Boma kak pactBopurensb. PactBopsl. HackieHnsie u
HEHACBILICHHBIE PacTBOPBI. PacTBOpMMOCTH BeliecTB B BoAE. MaccoBast J10J1s1 BEIIECTBA B
pacTBope. XuMHUYECKHUE CBOMCTBA BOJIbl. OcHOBaHUsA. PoJib pacTBOPOB B IPUPOJIE U B )KU3HU
yenoBeka. KpyroBopoT Bojbl B IpUpo/Ie. 3arpsi3HEHUE MIPUPOIHBIX BOJ.

OxpaHa 1 OYHCTKA TPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeauHennit. Oxcupl. Knaccudukaiys okCUaoB:
coneoOpa3yromme (OCHOBHBIC, KHCJIOTHBIC, aM(pOTEepHBIC) H HECOJICoOpa3yoIIHe.
HomeHnknarypa okcugoB. @U3MYECKHME UM XUMUYECKHE CBOMCTBA OKCHUIOB. [lomyueHue
OKCHJIOB.

OcnoBanwus. Knaccudukamnust OCHOBaHMIA: TIEIOYHA U HEPACTBOPUMBIE OCHOBAHUSI.

Howmenxkiarypa ocHoBaHuii. PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUM.

[Tonydyenne oCHOBaHMIA.

Kucnorel. Knaccudpukanmss kucnor. HomeHknatypa Kucior. @Pu3nyeckue Hu
XUMHUYECKHE CBOMCTBA KUCIOT. Psan akruBHocTn MmetamuioB H.H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. HomeHknaTypa coJiei.

OuU3NYECKHE U XUMUYECKHE CBOMCTBA coJich. [lomydenue cosen.

['enernueckas CBsI3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUMU.

XUMUYECKUHN IKCIIEPUMEHT:

Ka4eCTBCHHOE OIPEACICHUE COAEPKAHUS KHUCJIOpOAa B BO3MYyXE, TMOJy4YECHUE,
coOuMpaHHWe, paclo3HaBaHWE€ W  M3YyUYCHHE CBOMCTB  KHUCJIOPOJa, HaOJIOICHUE
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBUS BO3HUKHOBEHHSI U NPEKPALICHUS
ropeHus (moxapa), O3HaKOMJICHHE C oOpa3llaMd OKCHIOB M OINKMCAaHUE UX CBOICTB,
NoJlyuyeHue, CcoOMpaHue, pacro3HaBaHUE M HW3Y4YCHHE CBOWCTB BOAOpoja (TOpEeHHeE),
B3auMojieiicTBue Boaopona ¢ okcuaomM Meau  (II)  (BO3MOXHO  MCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOACHUE 00Pa3IOB BEIIECTB KOJUYECTBOM | MOJIb, UCCIEOBAaHUE
OCOOCHHOCTEH PAcCTBOPEHHS BEUIECTB C Pa3jIMYHON PacTBOPUMOCTBHIO, MPUTOTOBJICHUE
PacTBOPOB C OMPEIECICHHOW MAacCCOBOM JIOJIE paCTBOPEHHOIO BEIIECTBA, B3aUMO/ICUCTBUE
BOJIbI C METAJUIAaMH (HATPUEM M KaJibI[eM) (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB),
UCCJIeIOBaHKEe OOpa3lloB HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOIOJCHUE
U3MEHCHHUSI OKPACKM MHAUKATOPOB B PAcCTBOpPax KHUCIOT M IIETOYEH, HU3YUYCHHE
B3aumoeicTBus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT ¢ METallaMH,
pEaKLMN HEUTpaIu3alyu, MOJTYYCHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO
MeTajula JIPyTMM W3 PacTBOpa COJH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/lad IO TeMe
«BaxkHenmme KJ1accbl HEOPraHMYECKUX COCTUHEHUI.

IHepuoauuecknii 3axkoH u [leprnoanyeckas cucrema xumudeckux djaemenTon /..
MemnpeJieeBa.

Crpoenne atToMoB. XuMHuueckas CBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAN

[lepBbie TOMBITKA KIAaCCU(PUKANNKA XUMHYECKUX d3JeMeHTOB. [loHsTe 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIIbHbIE METAILIbI, TaIOT€Hbl, UHEPTHHIE
ras3pl). JJI€MEHTBI, KOTOpPbIE 00pa3ytoT aM(pOTEPHbIE OKCUIBI U THIPOKCH/IBI.



Ilepnomnueckunt 3akoH. llepuommueckas cucrema xummdeckux snemeHToB 1.
Menpeneesa. KopotkonepuoaHas u jyimHHONIepruoaHas GpopMel [leproanueckoit cuctemsl
xumuueckux 3nemMeHToB .M. Mengeneesa. Ilepuoaer u rpynnbel. OU3NUECKUNA CMBICTT
NOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/IAa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromsl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEeK aToMOB MepBbIX 20 XuMHUYecKuX 3neMeHTOB llepnonnueckoit
cuctemsl J[.1. MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO AIEMEHTA MO €r0 MOJI0KEHHUI0
B [Iepnognueckoii cucreme [I.1. Menneneesa.

3aKOHOMEPHOCTM  HM3MEHEHHsI  paJuyca arOMOB  XHMHYECKUX  DJIEMEHTOB,
METAJUNIMYECKUX W HEMETAJUIMYECKUX CBOWCTB II0 TpynmaM M IepuoiaMm. 3HAYEHUE
Ilepnognueckoro 3akoHa u Ilepmonnueckor CHCTEMBI XUMHUYECKHX JIIEMEHTOB JUIS
pa3BuTHs HAyKU U pakTUKU. .M. MeHnneneeB — ydeHbIN U IPaKIaHUH.

Xumnyeckas cBsi3b. KoBaneHTHas (1OJIsIpHasi U HEMOJIAPHAs) CBSI3b.

DIEKTPOOTPULIATETLHOCTh XUMHUECKUX 2JIEMEHTOB. MloOHHAs CBSA3b.

Crenenp oxucneHusa. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE peakuud. IIponeccsl
OKHCJIEHUS U BOCCTAaHOBIJICHMS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYECKUHN IKCIIEPUMEHT:

M3y4YEeHHE 00pa3liOB BEIIECTB METAILUIOB U HEMETAJIIOB, B3aUMOJICHCTBUE THIPOKCUIA
[MHKAa C pacTBOpaMM KHUCJIOT W IIEJIOYEN, NPOBENCHHE OMNBITOB, WIUTFOCTPUPYIOINX
OpUMEpPbl OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHUe, peakluu pa3ioKeHus,
COEJIMHEHUS).

MexnpenmMeTHbIE CBA3U

Peamuzanust MeXNpeaMETHBIX CBSi3ed IIPU  M3YyYEHUM XHMHH B 8§ Kjacce
OCYIIECTBJISIETCS YePE3 UCIIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHM, Tak U
NIOHATHUH, SABIAIOIIMXCA CUCTEMHBIMU I OTACJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O
LMKJIA.

OO01re ecTecTBEHHO-HAYYHbIE TOHATHSA: HAy4YHBIM (DAKT, TMMOTE3a, TEOPHs], 3aKOH,
aHaliu3, CHUHTE3, KJIacCUpUKaAIMs, MEpPUOJAUYHOCTb, HAOIIOACHHUE, OSKCIIEPUMEHT,
MOJIENIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.

®usnka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WMOH, HYKJIHJI, H30TOIIbI,
PaZ0aKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKUI 3apsi], BEUIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSTHUE BEIIECTBA, ra3, (pU3nuecKue BeTMUMHbBI, €IUHUIBI K3MEPEHHS, KOCMOC, TIAHETHI,
3Be3bl, Conniie. buonorus: hotocuntes, nprxanue, obuocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC TOPOJbI, IOJIE3HBIC
HCKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemectBo n xumunueckas peakuus [lepuogunueckuit 3akoH. [lepuoauyeckas cucrema
xumuueckux snemeHtoB .M. MenneneeBa. CrpoeHrne aroMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kausl, KAJIBLIHSI U UX
COEMHEHUN B COOTBETCTBHUM C IOJOXKEHUEM 3IeMEHTOB B llepuonnueckon cucreme u
CTPOCHUEM UX ATOMOB.



CrpoeHue BeliecTBa: BUAbl XUMHYECKON CBA3U. THIBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTBH CBOWMCTB BEUIECTBA OT TUIIA KPUCTAILUIMYECKON PEHIETKU U BUIA XUMUYECKON
CBSA3H.

Knaccudukanys 1 HOMEHKIIaTypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSAUIMXCS K pa3IMdHbIM KJIacCaM HEOPraHWYECKUX COEAUHEHUH,
TE€HETUYECKAs CBSI3b HEOPTaHNYECKHUX BEILECTB.

Knaccudukanms XUMHUYECKUX PEAKIMN MO pa3MyHbIM TMpU3HaKaMm (M0 4YUCIy U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO
CTETNICHEM OKHCICHUS XUMHUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, [0 YYaCTHUIO
KaTaiauzaTopa). JK30- U SJHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTtue o ckopocTn XuMudeckoi peakiuu. [lonsTrue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuysX. [IoHATHE O TOMOIE€HHBIX U I'€TepOreHHbIX peakuusx. [lonsarue o
karasmse. [IoHATHE 0 XNMUYECKOM PaBHOBECHH.

@aKTOpPbI, BIUSIOIINE HA CKOPOCTh XUMUYECKOW PEAKIINU U TIOJIOKEHUE XUMAYECKOTO
paBHOBECHSI.

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIE PEAKLIMH, SJIEKTPOHHBIN OanaHC OKUCIUTEIBbHO-
BOCCTaHOBUTEIbHOU peakuuu. CocraBnenue YpaBHEHUN OKHCIIUTEIIBHO-
BOCCTAaHOBHUTEJBHBIX PEAKIHUNA C UCHIOIB30BAHUEM METOA AJIEKTPOHHOrO OanaHca.

Teopus 2AEKTPOIUTUYECKON AUCCOLMALMH. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.

Katnonbl, annoHbl. MexaHW3M [HCCOLMALMU BEUIECTB C Pa3IUYHBIMU BHUIAMHU
XuMu4eckou cBs3u. Ctenenp gucconuani. CUiabHbIC U CI1a0ble AIEKTPOTUTHI.

Peakiuu nonHoro oomMeHa. Y cioBus MPOTEKaHMs pEeaKiuii IOHHOTO 0OMEHa, TIOJTHBIC
U COKpalllcHHbIE MOHHbIC YpaBHEHUA peakimii. CBONCTBA KUCIOT, OCHOBaAaHUN M COJICH B
CBETE MPEACTABICHUN 00 IIEKTPOJIUTUUECKON quccounanuu. KauecTBeHHbIE peakiuy Ha
WoHbL. [[oHsTHE O TUAPOIU3E COJIEH.

XHUMUYECKUIN IKCTICPUMEHT:

03HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKNUX PEIETOK HEOPTAHUYECKUX BEILECTB —
METAJJIOB U HEMETaIOB (TrpaduTa W anmasa), CIOKHBIX BEHIECTB (XJIOpUAA HATPHS),
HCCIIEN0BAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEAKLIMU OT BO3JAEHCTBHS PA3IMYHBIX
(akTOpOB, HCCIENOBAaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB  BEILIECTB, IpolEecca
JUCCOLMAIIMU KUCIIOT, EN04Yei U coliel (BO3MOYKHO MCIOJIb30BAHUE BUEOMATEPUAIIOB),
POBEJICHUE ONBITOB, MILTIOCTPUPYIOLINX MPU3HAKY MPOTEKAHUS peaklMii HOHHOTO 0OMeHa
(oOpazoBaHue ocajKa, BbIJCICHUE T'a3a, 00pa3oBaHUE BOJIbI), OMBITOB, MILUTIOCTPUPYIOIINX
IpPUMEPbl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHHe, peakiui pas3sIoKeHUs,
COEJIMHEHMS), PACIO3HABAHUE HEOPraHMYECKHX BEIIECTB C IOMOIIBK0 KAaueCTBEHHBIX
peaKuMid Ha HOHBI, PEIIEHUE DKCIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTasuibl M X COeAUHEHUS

OOmras xapakrepucTuka rajioreHoB. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTEpHbIE
crenieHu okucieHus. CtpoeHne u Gpu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTEHOB.

XHWMHYECKHE CBOWMCTBA Ha MpUMEPE XJOopa (B3aUMOJEHCTBUE C METAJIaMH,
HEMeTaJIaMH, enoyamu). Xsopooaopod. CosisiHash KHCI0Ta, XUMHYECKHUE CBOMCTBA,
NOJIy4eHHE, IPUMEHEHHeE. JIefiCTBrE XJI0pa U XJIOPOBOIOPO/Ia HA OPraHU3M YEJIOBEKA.



Baxuelme Xa0puibl ¥ UX HaXO0XKJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepPHbIE CTENEHH OKUCIICHMS.

CrpoeHue u pu3nyYeCcKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.

AnnoTponHbie MOAU(DUKAIIMN KUCIOPOAA U cepbl. XUMUUYECKHUE CBOMCTBA CEPHI.

CepoBomopon, cTtpoeHue, pu3ndeckue U XuMudeckue cBorcTBa. OKCHIIBI Cephbl KaK
NPEJICTABUTENIM KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa, (PU3NYECKUE U XHUMHYECKUE
CBOMCTBa (00IIME Kak MPEACTABHUTENS Kjacca KUCIOT W crenuduueckne). XUMHIECKUAC
peaxuuu, Jiexalire B OCHOBE IPOMBIIIJICHHOTO CIIOC00a MOy4eHUsI CEPHOM KUCITIOTHI.

[Tpumenenue. Conu cepHON KUCTOThI, KAUECTBEHHAS peaKIysl Ha CyIb(haT-HOH.

Haxoxnenune ceppl M €€ COCOAUHEHHM B MNpUPOJE. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloLIe Cpelpl COeAMHEHUSIMU Cepbl (KUCIOTHBIE TOXKIM, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €0 MPEI0TBPAICHUSI.

OOmas xapakTepucThka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEPHBIEC CTENIEHU OKUCIICHMSL.

A30T, pacpocTpaHeHue B IpUPOJie, PUINIECKUE U XUMUYECKHE CBOMCTBA.

KpyroBopot a3ora B npuponae. AMMHAK, €ro pU3NUYECKUE U XUMUYECKHE CBOMCTBA,
nojiyueHue U npuMeHeHue. Conu aMMOHHS, UX (PU3UYECKHME U XMMHUYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHast peakuys Ha HOHbI aMMOHHUSI.

A30THas KUCIOTa, €€ NOoJdydeHue, (pu3nueckue U XUMU4YecKre cBoMcTBa (00Ime Kak
MpeICTaBUTENs Kjlacca KUCIOT W crnenuduueckue). VMcnons3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQUe€CTBE MUHEPAIbHBIX y100peHH. XUMUYECKOE 3arps3HEHUE OKPY KaroLIei
Cpelbl COEOUHEHUSMHU a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE BO3[yXa, IOYBBI U
BOJIOEMOB).

®dochop, amrorponHbie Moaudukaiuu ¢docdopa, GuU3MUECKHE U XUMHUYECKHE
ceorictBa. Okcun dochopa (V) u dochopnas kuciora, GU3NUYECKUE U XUMHUYECKHUE
CBOIICTBa, ostyueHue. Mcnonb3zoBanue GpocharoB B kayecTBE MUHEPAIBbHBIX YI00pEHUH.

Ob6mas xapakrepuctuka seMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepHbIE CTENIEHH OKUCIICHHUS.

VYraepon, aoTponHble MOIU(PUKALIMH, PacIpOCTpaHEHUE B IpUpoAe, Gu3ndeckue u
XUMUYECKUe cBoricTBa. Ancopouums. KpyroBopot yriiepoaa B mpupoze. OKCUIbI yriiepoa,
ux (puzmyeckre U XMMHYECKHE CBOMCTBA, IEHCTBUE HA KMBBIE OPraHU3Mbl, MOIYYEHUE U
MIPUMEHEHHE. DKOJIOTUYECKUE TTPOOIIEMBI, CBsI3aHHbIE ¢ okcuioM yriepoaa (IV), rumoresa
rJ1I00aTBHOTO MOTEIUICHUS KIIMMaTa, TapHUKOBBINA 3P (EKT.

VYronbHas KUCIOTA U €€ CONU, UX (U3NYECKUE U XUMUYECKHE CBOWMCTBA, MOJIyYeHUE U
npuMmeHeHne. KadectBeHHas peakuus Ha KapOoHAT-MOHBI. Vcmonp3oBaHHEKapOOHATOB B
OBITY, MEAULIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO3HCTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, STUIEH, alleTUJIeH, TaHOJ, TJIMLIEPUH, YKCYCHAs KHCIIOTa).

[IpupoaHbIe HCTOYHUKH YTIEBOJOPOJOB (YIroJib, MPUPOAHBIN Ta3, HE(PTh), TPOLYKTHI
ux nepepadoTku (0EH3UH), X POJIb B OBITY U MPOMBIIIJICHHOCTH.

[ToHsiTe 0 OMOJOTMYECKH Ba)KHBIX BEIECTBAX: KUpPAX, O€NKax, yriaeBoJax — U UX



pOJIM B KU3HMU YeJIOBeKa. MaTepualibHOE €IMHCTBO OPraHMYECKUX U HEOPTraHUYECKUX
COCIMHEHUN.

Kpewmnwit, ero puznueckue U XUMUYECKHE CBOMCTBA, MOIyUYEHUE U IPUMEHEHHE.

Coenunenus kpeMHus B mpupoje. O01ue npeacrabieHus 00 okcuae kpemuaus (1V)

U KpeMHUeBOM kuciote. CHIMKaThl, WX HWCIOJIb30BaHHE B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH. BaxkHelIne CTpOUTENIbHbIE MaTepualibl: KEpaMHUKa, CTEKIIO, IIEMEHT,
0eToH, xkene300eToH. [Ipo6iembl 6€30MacHOTO UCIIOIB30BAHUS CTPOUTEIBHBIX

MaTepuasioB B OBCEIHEBHOM JKU3HMU.

XUMHUYECKUMN DKCIIEPUMEHT:

U3ydeHUE O0O0pa3Il0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPWI-HOHBI W HAOIIOJCHHE MPU3HAKOB HX
NPOTEKaHWs, ONBITHI, OTPAXKAIOIINE (PUBNYECKUE U XUMUYECKUE CBOMCTBA TAJIOTEHOB U MX
COCIMHEHMI (BO3MOYKHO HCIIOIB30BAHUE BUIECOMATEPUATIOB), 03HAKOMIICHHE C 00pa3iiaMu
XJIOpUAOB (TaJOreHUIOB), O3HAKOMJIEHWE C oOpa3llaMH CEepbl U €€ COCIAUHCHUSIMU
(BO3MOKHO HCHOJIb30BaHUE BHJIEOMATEPUANIOB), HAOIIOJIEHUE TMpolecca OOyrIuBaHUA
caxapa TojJ JCHCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHUCJOTHI, U3YyYEHHUE XHUMHYECKUX
CBOMCTB pa30aBJICHHOMN CEPHOM KUCIIOTHI, IPOBEICHNE KaU€CTBEHHOM peakIuy Ha CyJIb(art-
WOH U HAOJII0/ICHUE MPU3HAKA €€ MPOTEKaHHUs, 03HAKOMJICHUE ¢ (PU3NYECKUMH CBOMCTBAMU
azota, ¢dochopa M HX coeAUHEHUM (BO3MOXKHO HCIOJB30BAaHUE BUJICOMATEPHUAIIOB),
obOpasmamu a30THBIX U (HOChHOPHBIX YI0OPEHUM, MTOTyUeHUE, COOMpaHue, paclio3HaBaHUE U
M3y4YeHUE CBOMCTB aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS U
dochar-noH W  HW3ydyEeHHWE  TPUBHAKOB  MX  MPOTEKAHMs,  B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON  a30THOM KHUCIOTHI C MeIbl0 (BO3MOXHO  HCITOJIb30BAHUE
BUJICOMATEPHUAIIOB), U3yUEHHE MOJeNed KPUCTAUIMYECKUX PEIIETOK ajiMasza, rpadura,
dymiepeHa, O3HAKOMJICHHE C TIPOIECCOM  aACcOpOlMM  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM TMPOTHUBOTrasza, TMOJy4YeHHUE, COOUpaHue,
pacro3HaBaHUE W M3YyUYEHHE CBOMCTB YIJVIEKUCIIOTO Ta3a, IMPOBEIACHUE KaueCTBEHHBIX
peakiuii Ha KapOOHAT WM CWJIMKAT-MOHBl U M3yYEHUE TMPU3HAKOB HX MPOTECKAHMUS,
O3HAaKOMJICHHE  C  MPOAYKIMENM  CHJIMKATHOM  NPOMBIIUICHHOCTH,  pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxkHeillre HeMeTaJlyIbl U UX COCTUHEHUSD.

Mertasuibl U X COeAMHEHUS

OO6mias xapakTepUCTHKAa XMMHUUYECKHX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM HX
nojioxenust B Ileproamdeckoit cucrteMe xumuueckux sniemeHtoB .M. MenneneeBa u
cTtpoeHust atoMoB. CTpoeHue MeTauioB. Mertamyeckas CBSI3b M MeTajuindecKas
KpUCTAJUTMYECKAs pelleTKa. DIEKTPOXUMUYECKUN sl HAPSHKEHUI METAILIOB.

dusnyeckue M XUMHUYECKHE CBOWCTBa MeTauioB. OOImue crnocoObl MOyYeHUs
METaJlIOB.

[ToHsiTHE O KOPPO3WHM METAIIOB, OCHOBHBIC CIIOCOOBI 3alUTHI UX OT KOPPO3UH.
ChnaBel (cTanb, YYyryH, TIOPATIOMUHHMI, OpOH3a) M HUX NPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

[llenounble Meramibpl: noJjiokeHue B llepronnueckonl CUCTEME XMMHYECKHX
anemenTtoB J[.M. MenpeneeBa, CTpOEHUE UX aTOMOB, HAXOKJICHUE B IPUPO/IE.



@u3nyecKue U XUMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpus M Kanus). OKCHIbI U
TUAPOKCH]IBI HATpUs U Kains. [[puMeHeHne MEeNoYHbIX METAJUIOB U UX COCIUHEHU.

[I{emouHO3eMENBbHBIE METAJUIBI MarHUM M KAJIBLMK: NOJIOKEeHUE B llepmonnueckon
CUCTEME XMMHUYECKHUX 371eMeHTOB [[.M. MeHeneeBa, CTpOEHUE UX aTOMOB, HAXOK/ICHUE B
npupone. Pu3nuecKMe MU XHUMHUYECKHME CBOMCTBA MAarHhs W Kanblus. Baxheimme
COCIMHECHUS Kalblusl (OKCUA, THAPOKCUI, cojiu). KecTKOCTh BOJBI U CIOCOOBI €€
YCTPAHECHHUS.

AmoMuHME: nonokeHne B Ilepuonnueckon cucreMe XUMHUYECKUX AneMeHToB [[..
MeHeneeBa, CTpOCHHE aToMma, HaxOXKIeHuEe B mpupone. Pu3NuecKue W XUMHYECKUE
cBOiCcTBa amoMuHusA. AMGOTEpHBIE CBONCTBA OKCHJIA ¥ TUAPOKCUIA aTTFOMUHUS.

Kenezo: monoxenue B llepmoamveckor cucrteMe XUMHUYECKHX 3jieMeHTOB .M.
MeHeneeBa, CTpOCHHE aToMa, HaXOXKIeHUE B mpupone. PU3NUecKUe U XUMHYECKUE
cBoicTBa xeneza. Okcuapl, ruapokcuasl U conu xene3a (II) u xenesa (III), ux cocras,
CBOWCTBA U TIOJTYYEHHUE.

XUMUYECKUHN IKCIIEPUMEHT:

O3HaKOMJIEHHE ¢ o0Opa3laMy METAJJIOB W CIUIABOB, UX (PU3UYECKMMHU CBOMCTBAMH,
U3y4YeHHE  pe3yJbTaTOB  KOPPO3WHM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BAHUE
BHJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHIA KaJbllMS U HATPUS C BOJIOHN
(BO3MOKHO HCMOJb30BAaHUE BUACOMATEPUATIOB), MUCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI,
npoliecca TOPEHUs KeJe3a B KUCIOPOie (BO3MOXKHO HMCHOJB30BAHUE BHUJIEOMATEPHUAIIOB),
MPU3HAKOB MPOTEKaHUsI KaYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusi, KajblUs, aIFOMUHUSA,
munka, skenesa (II) m xenmesa (III), meam (II), HaOmromeHue W oOmMMCaHUE MPOIIECCOB
OKpAIllMBaHUs TJIAMEHU MOHAMHU HATPUsl, KM U KaiblUsg (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCIEIOBAaHUE AaM(POTEPHBIX CBOWCTB THAPOKCUAA AJTFOMUHUSA
TUAPOKCH]IA IIMHKA, PEIICHNUE SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxHelme MeTasuibl
U UX COCTUHEHUS.

XHAMHMS U OKpYyXKaroas cpeaa

BemectBa u wmarepuansl B MOBCEIHEBHOM JKM3HM 4YeJIOBEKA. be3omacHoe
WCIIOIB30BAaHUE BEUIECTB M XUMHUYECKUX peakiuii B OwiTy. IlepBas momomib mpu
XUMHUYECKHUX 0KOTraX U OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHUWE OKpYyXKawllel cpenbl (MpeaenbHas JI0MycTUMAast
KoHueHTparus BeniecTs (nanee — [11K). Pois xuMuu B peliieHun 3K0JI0THYECKUX MTPOOIIeM.

XUMHYECKUHN SKCIIEPUMEHT:

u3ydeHue oOpasloB MaTepuasioB (CTEKJIO, CIUIaBbl METaUIOB, MOJIMMEPHBIC
Marepuabl).

MexnpenmMeTHbIE CBA3U

Peanmuzamust MeXnpeAMETHBIX CBsS3ed TMpU  HW3YYEeHUHM XUMUM B 9 Kiacce
OCYIIIECTBIISICTCS YepPe3 UCIIOJIb30BAHUE KaK OOITUX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
MOHSITUH, SBJISIOMIMXCA CUCTEMHBIMH JIJII OTACJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmue ecTeCTBeHHO-HAYYHBIC TIOHATUS: HAy4YHBIM (DAaKT, THMOTE3a, 3aKOH, TEOPHUS,
aHaJIM3, CHUHTE3, KIacCUpUKALUS, MEePUOJUYHOCTh, HAOIIOACHHE, HKCIIEPUMEHT,



MOJICIUPOBAHUE, H3MEPEHUE, MOJETb, SBICHHE, MAapHUKOBBIA 3PQPEKT, TEXHOIOTHS,
MaTepHUaIbl.

@®usnka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ, HW30TOIIbI,
PaINOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUNA 3apsi, MPOBOAHUKH, MOIYIPOBOAHUKH,
TUDIIEKTPUKU, (POTORIEMEHT, BEUIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, pPaCTBOPUMOCTb, KPHUCTAJUIMYECKas pELIeTKa, CIUIaBbl, (PU3HUECKUe
BEJIMYMHBI, EAUHULIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3B€3/1bI, COJIHIIE.

buonorus: porocuntes, Apixanue, 6uochepa, sIKocucreMa, MUHEpaIbHbIE YI0OPEHHUS,
MUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHBIC BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpadbl, TOPHBIE MOPOAbI, IOJIE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSI IIPOTPAMMBI 110 XUMUH
HA YPOBHE OCHOBHOI'O OBLIETO OBPA3OBAHMS (BA3OBBIii
YPOBEHD)

HSY‘-ICHI/IG XUMHHU Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p330BaHI/I}I HAIIPaBJICHO Ha
JOCTHKCHHC O6yanOIHHMHCH JINYHOCTHBIX, MCTAIIPCAMCTHBIX MW IPCAMCTHBIX
PE3YJIbTAaTOB OCBOCHUA yqe6H0r0 mpcameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHSI IPOTPaMMBbl OCHOBHOTO OOIIETO 0Opa30BaHUS
JOCTUTAIOTCST B XO0J€ OOyYeHHs] XMMHM B €IMHCTBE Yy4eOHOM U BOCHUTATEIHHOU
JEeSATEIbHOCTH B COOTBETCTBHH C TPAAULMOHHBIMH POCCUNCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE TPaBUIaMU U HOPMaMu
HOBEJIEHUS U CLIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAaMOPA3BUTHS U COLMAIIN3ALIUN
oOyuaronuxcsi.  JIMUHOCTHBIE pE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATBbCSI CUCTEMOW IO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM W PACIIAPEHUE
OMbITa ACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U
HayYHOMY HacCJeI1I0, TOHUMaHUS 3HAUE€HUS! XUMUYECKON HAYKU B )KU3HU COBPEMEHHOTO
oO1ecTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOM HMHpOpManuei O MepeaoBbIX
JTOCTHUKEHHSIX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XWMUH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUS:

MPEJICTaBICHHS O COLMAIbHBIX HOPMaxX M MpaBUIaX MEXITMYHOCTHBIX OTHOIIICHHN B
KOJUICKTUBE, KOMMYHUKATHBHOM KOMIICTCHTHOCTH B OOIIESCTBEHHO IOJIC3HOM, y4eOHO-
WCCIICIOBATENIbCKOM, TBOPYECKOW W JAPYrHX BHUAAX JCSATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JIEITEIbHOCTH IPU BHITIOJHEHUN YUeOHBIX, TT03HABATEIbHBIX
3aJ1a4, BBINOJHCHUM XUMHYECKHX OKCICPHUMEHTOB, CO3JaHUM YYEOHBIX IIPOCKTOB,
CTPEMJICHHS K B3aMMOIIOHUMAHHIO W B3aUMOIIOMOIIM B IIpollecce 3TOH ydeOHOM
JCSATEIIbHOCTH, TOTOBHOCTH OICHUBATH CBOC TIOBEJICHUE U MOCTYIIKA CBOUX TOBAPHIICH C
MO3UITMH HPABCTBCHHBIX M IIPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIICACTBHIA ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHMSA

MHPOBO33PEHYECKUX TPEACTABICHUIA O BEIMECTBE M XHUMHYCCKOW PEaKIIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIINX OCHOBY
JUI1 TIOHUMAHUs CYIIHOCTH HAyYHON KapTHHBI MHpPa, MPEACTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHS IPUPOIBI, B3AUMOCBS3SIX YeJI0BEKa C IPUPOTHOM CPeIoi, o
pOAM XHMHU B TIO3HAaHWUM OTHX 3aKOHOMEPHOCTEH; I03HABAaTEIbHBIX MOTHBOB,
HaMpaBJICHHBIX Ha MMOJyYeHHE HOBBIX 3HAHUH M0 XUMHUH, HEOOXOAUMBIX JUII OO bSICHEHHSI
HaOJIf0JJaeMbIX IPOIIECCOB M SBJICHHWI; MO3HABATEIbHOM, WH()OPMAIMOHHOW W
YUTATEIbCKOM KYJIBTYphI, B TOM YKCJI€ HABBIKOB CAMOCTOSTEIBHOM pabOThI ¢ y4eOHBIMH
TEKCTaMH, CHPABOYHON JIUTEPATypO, IOCTYIHBIMH TEXHUYECKUMH CPEICTBAMU



MHPOPMALIMOHHBIX  TEXHOJOIMH; MHTepeca K  OOyYEeHUI0O U  IIO3HAHHIO,
JT10003HATENFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOpa30BaHHUIO, MPOEKTHON U
HCCIIEI0BATENbCKON IEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIlpaBJIE€HHOCTH H YPOBHS
oOyueHus B JaJIbHEHIIIEM;

4) popMupOBaHHSs KYJIbTYPbI 310POBbSI:

OCO3HaHU [IEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKU Ha 3JI0POBBIA 00pa3 KU3HHU, OCO3HAHMS TMOCIEICTBUM U HENPUSATUS BPEIHBIX
npuBblueK  (YNOTpeOJeHUsT  ajlKorojisi, HApKOTHUKOB, KYpEHHUs), HE0OXOJAUMOCTHU
coOJII0/IeHUs MPaBUIT 6€30MaCHOCTH MPU 00paIEHUH C XUMHUYECKUMU BELIECTBAMHU B OBITY
Y PEAIbHOM )KU3HU;

5) Tpya0BOr0 BOCIMTAHUS .

UHTEpeca K MPAKTUYCCKOMY H3ydeHHIO Tpodeccuii W Tpyaa pasjiudHoOro poja,
YBa)KEHUE K TPYAy W Pe3yabTaTaM TPYIOBOH ICATEIHLHOCTH, B TOM YHCJIC Ha OCHOBE
HIPUMEHECHHUS MTPEIMETHBIX 3HAHUHN 1O XMMHH, OCO3HAHHOTO BBIOOPA MHIMBHIYaTIbHON
TPACKTOPUHU TPOJODKEHUS O00pa3oBaHHMsS C YYETOM JIMYHOCTHBIX HWHTEPECOB M
CIOCOOHOCTH K XHMMHH, OOINECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIenrHOH
IpopeCCUOHATBLHON JCSITEIPHOCTH M PA3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aIalITUPOBATHCS B IPOPECCUOHATIBHOM Cpejie;

6) 9K0JI0THYECKOT0 BOCTIMTAHUS

HKOJIOTMUYECKHU L€JIECO00Pa3HOr0 OTHOUIEHMSI K MPUPOAE KaK UCTOYHHUKY KU3HU Ha
3emile, OCHOBE €€ CYLIECTBOBAaHMS, MOHUMAHUS LIEHHOCTH 3J0POBOr0 U 0€30MacHOro
oOpaza JKHM3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3/10POBbIO, OCO3HAHHUS LIEHHOCTH COOJIIOJIEHUsI MpaBuil 0€30MacHOTro
MOBEJIEHUS MTPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYALMIX, YTPOKAIOIINX 310POBBI0 U
KU3HU JIIOJIeH; CIIOCOOHOCTU MPUMEHSTh 3HAHUSI, OJTy4yaeMble IPU U3YYEHUN XUMUH, JUISI
peleHns 3aa4, CBSI3aHHBIX C OKPYKAIOWIEW NPUPOJHOM CPENOW, MOBBIIIEHUS YPOBHS
HKOJIOTMYECKOH KYJIbTYpbl, OCO3HAHUS INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPoOiieM
U IyTeH UX PEIICHHS TOCPEICTBOM METOJOB XMMUU; SKOJOTUYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJCTBOBATHCS UM B ITIO3HABATEIIbHONW, KOMMYHUKATUBHOW U COLMAJIBHON ITPAKTUK

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTarnpeAMETHBIX pe3yJbTaTOB BbIACIAIOT 3HAUMMbIE ISl POPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAyYHbIE MOHATHUSA (3aKOH, TEOpHs, NMPUHLHII, THUIOTe3a, (axT,
CUCTEMA, MPOLECC, IKCIIEPUMEHT M APYroe), KOTOPbIE HCHOJB3YIOTCSI B €CTECTBEHHO-
HAy4YHBIX Y4eOHBIX MpeaMeTax M MO3BOJIAIOT HAa OCHOBE 3HAHWUW M3 ITUX MPEIMETOB
(dopMupoOBaTh MpeiCTaBICHUE O LEJIOCTHOW HAy4yHOM KapTHHE MUpPA, U YHUBEpCaJbHbIE
yueOHble AeicTBUs (IO3HABaTeNIbHbIE, KOMMYHHKATHUBHbIC, PETYJISTHUBHBIE), KOTOpHIC
oOecreunBalOT (HOPMHUPOBAHUE TOTOBHOCTU K CaMOCTOATEILHOMY IUIAHUPOBAHUIO U
OCYUIECTBJICHUIO YUeOHOU ESITeIbHOCTH.
ITo3HaBaTebHbIE YHUBEpPCAJbHbIE YUeOHbIe NeiiCTBHUSA
ba3oBble Jornyeckue JeicTBus:

YMEHHUE UCIOJIb30BATh IPUEMBI JOTUYECKOTIO MBIIUIEHUS IIPU OCBOCHUH 3HAHUM:

pPacKpbIBaTh CMbBICI XMMHUYECKHX MOHATHH (BBLACIATH UX XapaKTEpPHbIE NMPHU3HAKH,



YCTaHaBIMBAaTh B3aUMOCBS3b C JPYTMMHU THOHSTHSMH), HCIOJb30BAaTh MOHATHUS IS
OOBSICHEHHSI OTACNbHBIX (DaKTOB U SIBICHUI, BHIOMPAaTh OCHOBAaHUS W KPUTEPUU MJIA
KJIacCUPUKAMKM XUMHUYECKUX BEIIECTB W XHMHUYECKUX pEaKUWd, YCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIYy OOBEKTAaMH H3y4YEHUS, CTPOUTH JIOTHYECKHE
paccyxJieHus (MHAYKTHBHBIC, JCIYKTHBHBIC, 1O AaHAJIOIMH), HPOBOAUTH BBIBOJABI U
3aKJIIOYEHUS; YMEHHE HIPUMEHSATh B IMPOILECCE IMO3HAHUS MOHATUSA (NPEAMETHBIE U
METaIpeAMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIIOIb3YEMbIE B XHUMUH,
peoOpa3oBbIBaTh IIMPOKO IPUMEHSEMBIE B XUMHUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJI dJIEMEHTa), XUMHUUecKast GopMylia U ypaBHEHHE XUMUYECKOM
peaKkiuu — IpU PelIeHUN y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM STHUX MOJEITHHBIX
MPEACTABICHUI BBISBISATh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKA H3Y4aeMbIX
OOBEKTOB — XHMMHYECKUX BEIIECTB M XUMUYECKHX pPEAKUUH, BBIABIATH OOLIUE
3aKOHOMEPHOCTH, MPUYMHHO-CIIECACTBEHHbIE CBSI3M W MPOTUBOPEUHS B H3YYaEMBIX
poleccax v sIBJICHUSX.

Bba3oBble uccienoBarenbckme 1eiicTBUS:

YMEHHUE UCIOJIb30BaTh MTOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS,
a TaKKe B KAYECTBE OCHOBBI I (DOPMUPOBAHMS TUIIOTE3bI 110 POBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMbITA 10 MIJIAHUPOBAHUIO, OPTaHU3ALUN U IPOBEICHUIO YYEHUYECKUX
AKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJAOM IIPOILEcca, CaMOCTOSITENILHO
MIPOTHO3UPOBATH €r0 PE3YJIbTAT, (DOPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yibTaTaM
MIPOBEICHHOIO ONBITA, UCCIAEAOBAHMS, COCTABIISATh OTUET O MPOICIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BbIOMpATh, AHATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIMIO PA3ITUYHBIX
BUJOB U (OpM TMpEACTaBICHUS, MOJYyYaEMYyI0 W3 pa3HbIX HCTOYHUKOB (HAy4HO-
MONyJIsipHAasl JUTEPATypa XUMHUYECKOTO COJEPKAHMSI, CIPABOYHBIE MOCOOMS, pECypChl
NHuTepHeTa), KpUTUYECKH OLIEHUBATh TPOTUBOPEUYHMBYIO M HEIOCTOBEPHYIO MH(POpMAILIHIO;

YMEHUE MPUMEHATh pPa3ju4Hble METOAbl M 3alpochl NpH TOHCKE U O0TOOpe
MH(}OpMaAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX JUIsl BBIMOJHEHUS! yU€OHBIX U
MO3HABATENIbHBIX 3a/lay OMpPEACICHHOrO0 THUMA, MNpUOOpeTeHue omnbiTa B 00JaCTH
UCIOJIb30BaHUSl ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,  OBJIQJICHUE
KyJIbTYpPOU aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM, CAMOCTOSATEIHHO
BBIOMpPATh ONTUMAIbHYIO (QOpMy MpelacTaBieHUs HHOpMAUMU M WILTIOCTPUPOBATH
peniaemMbie 3a/1a4u HECJIOKHBIMU CXEMaMHU, InarpaMmMamMu, IpyruMu popmMamu rpaduku 1
X KOMOMHAITUSIMU,

yMEHHUE UCIOJIb30BaTh U AaHAJIM3UPOBATH B Mpoliecce Y4eOHON U UCCIeI0BATEIbCKON
NEeSATEABHOCTH MH(POPMALIMIO O BIMSHUM IPOMBIIUIEHHOCTH, CEIbCKOIO XO034iCTBa U
TPaHCHOPTa Ha COCTOSTHUE OKPY>KAIOIIEH MPUPOTHON Cpebl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHUE 3a7aBaTh BOIMPOCHI (B XOj€ Auajiora W (W) AUCKYCCHM) TIO CYILIECTBY
oOcyxnaemMoi TeMbl, (OPMYJIMPOBATh CBOU IPEIOKEHUS OTHOCUTEIBHO BBIIOJHEHMS
IPEIIOKEHHON 3a/1a4H;

OpUOOpETEHNE ONbITa MPE3EHTALMU pEe3yJbTATOB BBIMNOJIHEHUS XHUMHUYECKOIO



SKCIIEpUMEHTa (Ja00pPaTOpPHOTrO OmbITa, JAOOPATOPHONW pabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO TPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMHU ITO3HABATEIIbHOM U
HCCIIEI0BATENbCKON AEATENBHOCTH NPH PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
ydera OOIUX WHTEPECOB M COTJIACOBAaHMS MO3MIHKN (00CYyXIeHUS, OOMEH MHCHHUSIMH,
«MO3TOBBIE IITYPMbI», KOOPJAHHALIMS COBMECTHBIX IEUCTBHI, ONPEIETIEHUE KPUTEPUEB 10
OLICHKE KaueCTBa BHIMOJHEHHON pabOThI U IPYTHE);

PeryisiTuBHBIE YHMBeEpCcaJbHbIe y4eOHbIe JeHCTBHS:

YMEHUE CaMOCTOSITEIbBHO  ONpPENEeNsATh UeNu JEATENbHOCTH, IIJIJAHUPOBATh,
OCYULIECTBJISAITh, KOHTPOJMPOBAaTh M TNPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIKO
TSI TeNIbHOCTh, BBIOMpaTh HauOosiee 3PQPEKTUBHBIE CHOCOOBI pEHICHHUS YYEeOHBIX U
MO3HABATENIbHBIX  33/a4, CaMOCTOATEIbHO  COCTaBIIATh WM  KOPPEKTHUPOBATH
MPEVIOKEHHBIM AJITOPUTM JAEHUCTBUM IPU BBIIOJHEHUH 33JaHUA C YYETOM ITOJTYyYCHHS
HOBBIX 3HAaHMA 00 HU3y4aeMbIX OOBEKTaX — BEIIECTBAX M pEaKIUAX, OIEHUBAThH
COOTBETCTBHUE IMOJYYEHHOIO pe3yibTaTa 3asBICHHOW LEIU, YMEHUE HCIOJIb30BATh WU
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIAraéMbl€ B YCIOBUU 33]IaHUN.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOEHUIO O0S3aTEIBbHOTO COAEpKaHUSA,
YCTAHOBJICHHOTO JaHHOU (enepanbHON pabodeil mporpaMMoi, BBIJCISIIOT: OCBOCHHBIC
oOy4aronIMMuUCsl Hay4yHbIe 3HaHUS, YMEHUS M CIOCOOBI AEUCTBUH, crienupUUecKue ais
MpeAMETHON 00J1acTh «XUMUS», BUABI AEATEIBHOCTH 110 OJYYEHHIO HOBOTO 3HAHUSA, €r0
MHTEpHpETalNnH, NMPeoOpPa30BAHUI0 M MPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTYaLUX.

K koniy o6y4uenus B 8 kiacce y oOydatromierocst OyayT chopMupOBaHbI CICTYIONINE
MpEeAMETHBIE pEe3YyJbTaThl MO XHMHH: PACKPBIBATh CMBICI OCHOBHBIX XWMHUYECKHX
MOHSTUWA: aTOM, MOJIEKYJIa, XHMHWYECKHM OHJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECH (OJJHOPOAHAS HEOJJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJWYECTBO BEUIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBasi A0Jis
XUMHUYECKOTO 3JIEMEHTa COEIMHEHHH, MOJSPHBIA O00BEM, OKCHUJ, KHUCIOTA, OCHOBAHUE,
COJIb,  DJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XHMHYECKas  peakius,
Kjnaccudukanus peakluil: peakuuu COSAUMHEHUS, PEaKUUU pa3JIOKEHUs, pPEeaKIuu
3aMeIleHMs], pEeaKIMK OOMEHa, 3K30- U AHAOTEPMUYECKUE PEaKLMH, TErIoBO ApdexT
peaKklMu, siAPO aToMa, SJEKTPOHHBIA CIION aToma, aTOMHasi OpOMTallb, paguyc aToMma,
XUMUYECKasl CBSI3b, MOJSIPHAs M HEMOJISIpHAsl KOBAJEHTHAs CBSI3b, MOHHAsl CBS3b, HUOH,
KaTHOH, aHWOH, PacTBOP, MAaccoBas J0Jid BellecTBa (MPOLEHTHAs KOHLEHTpalus) B
pPacTBOpE; WILTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSTh
ATHU TMOHATHUS MPU ONKUCAHUM BEUIECTB U MX MPEBPALEHUN; UCHOIb30BATh XUMUYECKYIO
CUMBOJIMKY JUIsl COCTaBJCHHUS (OpPMYJ BEIIECTB YpAaBHEHUN XUMUYECKUX PEAKIIMA;
OMpeNeNsaTh BaJE€HTHOCTb AaTOMOB JJIEMEHTOB B OMHApHBIX COEIWHEHHUAX, CTENEHb
OKUCJICHUSI DJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB
onpeaeeHHOMY KJacCy COeIMHEeHU 10 (hopMysiaM, BUI XMMUYECKOM CBSI3U KOBaJeHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COCTMHEHUSX; paCKpbIBaTh cMbIci [lepuoanieckoro 3akoHa
JI.. MenaeneeBa: 1eMOHCTPUPOBATH IOHUMAHUE IIEPUOAUYECKON 3aBUCUMOCTH CBOMCTB



XUMHAYECKUX OJJIIEMEHTOB OT MX MNoJokeHusa B llepuoamyeckoir cucreme, 3aKOHOB
COXpAHEHUs MAacCChl BEILECTB, NOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HUS,
3aKOHa ABOTraJipo; OMHCHIBATh XapaKTepu3oBaTh TabiauuHyio ¢opmy llepuoanueckoii
CUCTEMBbI XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHA «TJaBHas noarpymmna (A-rpymnmna)y»
u «mobounas moarpynna (b-rpynma)», manble u OonbIIMe TEPUOABI, COOTHOCHUTH
0003HaUYeHHUsA, KOTOphle MMeroTca B Tabnuue «llepuonnyeckas cucTeMa XUMHUYECKUX
anemeHToB M. MeHaeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeiesieHre UX IO AIEKTPOHHBIM CII0SIM ); KJIaCCU(PHUIIMPOBATH XUMHUUECKUE DIIEMEHTHI,
HEOPraHWYECKHUE BEIIECTBA, XHMUYECKUE PEAKIIUH (I10 YUCIY U COCTaBYy YYACTBYIOIIUX B
peaKknuy BEmIeCTB, TeIioBoMy 3(deKkTy); Xapakrepu3oBaTh (OMUCHIBaTH) O0OIIHE
XMMHUYECKUE CBOMCTBA BEUIECTB PA3IMUHBIX KJIACCOB, MOATBEPKIAsl ONTMCAHUE TPUMEPAMHU
MOJIEKYJIAPHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKILMiA; MPOTHO3UPOBATH
CBOMCTBa BEILIECTB B 3aBUCUMOCTH OT HX Kauye€CTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKaHUs XMMUYECKHX MPEBpPAlIEHUH B PA3JUYHBIX YCIOBHUAX; BBIYUCIATH
OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 JIEMEHTA 10 (POPMYJie COETMHEHHU S, MACCOBYIO JIOJIF0 BELIECTBA B PACTBOPE,
MPOBOJIUTh PACUEThl MO YPABHEHUIO XUMUYECKOM pPEAKUUU; MPUMEHSATH OCHOBHBIC
ONepaluyd MBICIUTEIBHON JEATEIbHOCTH — aHallu3 U CHHTE3, CpaBHEHUE, 0000IIeHUE,
CUCTEMaTHU3ALMIO, KIACCU(HUKALINIO, BBISIBICHUE MPUYUHHO-CIIECTBEHHBIX CBSI3EU — IS
U3Y4YEHUsl CBOMCTB BEILECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOMbI
MO3HAaHUS — HaOJIOIEHHE, U3MEPEHHE, MOJACIUPOBAHUE, IKCIEPUMEHT (peajbHbIi U
MBICJICHHBI ); CJIEI0BATh MIPABUJIaM MOJIb30BAHUS XUMUYECKOM MOCY10H U J1aDOpaTOPHBIM
o0opyJ0OBaHMEM, a TaKXe MpaBWjiaM OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU MO BBIMOJIHEHUIO 1a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U
coOMpaHuI0 Ta3000pa3HbIX BeHIECTB (BOAOPOAA M KHUCIOPOJA), HPUTOTOBICHHUIO
PacTBOPOB C ONPEAECICHHOW MACCOBOW JOJIEH PAaCTBOPEHHOIO BEUIECTBA, MIJIAHUPOBATh U
MPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHl MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C IOMOIIbIO MHIUKATOPOB (JaKMYyC, (eHON(PTaNICHH, METUIIOPAHK U IPYTHE).

K konity o6yuenus B 9 kitacce y oOyyaroierocst 0yayT chopMUpPOBaHbI CJICTYIONINE
IpeIMETHBIC PE3YIbTAThl IO XUMHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHA: XUMHUUECKHUHA DJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, MPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJEHTHOCTb,
ANIEKTPOOTPHUIATETLHOCTD, CTENICHh OKUCIICHHUS, XUMUYECKast peaKIIHsl, XUMUYECKasl CBSI3b,
TEII0BOM 3(P(EeKT peakuuu, MOJb, MOJSPHBIM 00BEM, pacTBOP, AIEKTPOIUTHI,
HEDJIEKTPOJUTHI, DJCKTPOIUTUYECKAs JUCCOIMAIMS, PEaKIud HOHHOTO OOMeHa,
KaTajau3aTop, XWMHYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIC pEaKIuH,
OKHCJIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIUTEh, BOCCTAHOBUTEINb, OKHCICHUE
M BOCCTaHOBIIEHUE, aIOTpONHsi, amM(pOTePHOCTh, XWMHUYECKasi CBI3b (KOBaJIEHTHa,
MOHHAs, METAJUIMYecKas), KpUCTAIUIMYecKas pelleTka, KOPpPO3Usi METAJUIOB, CILUIABBHI,
CKOPOCTb XMMUYECKOH peaKIinu, npeaeinbHo gomyctuMas koHreHTpauus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHSTH TH



MOHATHUSI TPU OMNKMCAHWUU BEIIECTB M WX NPEBPALICHUN; HCIOJIb30BaTh XWMHUYECKYIO
CUMBOJIUKY JUJISl COCTaBJIeHHs (OPMYJl BEIIECTB M YPaBHEHUM XUMHYECKHUX PEaKLIUi;
ONPENENATh BAIECHTHOCTh U CTEIIEHb OKUCIICHHS] XUMUYECKUX 3JIEMEHTOB B COETUHEHUSX
Pa3IMYHOr0 COCTaBa, MPUHAIEKHOCTh BEIIECTB K OMPENEIEHHOMY KJIACCy COECIMHEHUN
no dopMynaM, BHUJ XUMHYECKOW CBsI3U (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B
HEOPTaHMYECKUX COCAMHECHUSX, 3aps]l HOHA IO XUMHUYECKOH popMyIie, XapaKTep Cpe/ibl B
BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEAUHEHUH, THUI KPUCTAJUIMYECKOM pPEIIeTKH
KOHKPETHOTO BELIECTBA; pacKpbiBaTh cMbIch [leproanueckoro 3akona .M. MenneneeBa
U JIEMOHCTPHPOBATh €r0 MOHUMAaHUE: OMHUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO (popmy
[lepponnueckold CHUCTEMBI XMMHYECKUX JJIEMEHTOB: pa3inyaTh IOHATUSA «rJIaBHas
noarpynma (A-rpynma)» u «mobounas mnoxarpynmna (b-rpymma)», maneie m OGonbiine
MEPUOJIbI, COOTHOCUTh 0OO3HAYEHHSI, KOTOPbIE UMEIOTCS B MEPUOJAMYECKON Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apA siapa, 00IIee YHCIIO 3JIEKTPOHOB M PACHpPEENIEHUE UX IO 3JEKTPOHHBIM CIOSIM),
OOBACHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEIMHEHHI
B Mpelienax MajblX NEPUOJOB U TJABHBIX MOJArPYII C YYETOM CTPOCHHSI UX aTOMOB;
KJIACCU(PUIIMPOBATh XUMUYECKHE 3JIEMEHTbI, HEOPIraHMYECKHE BEIIECTBA, XMMHUYECKUE
peakuuu (IO YHCIy M COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEMJIOBOMY
adhdekTy, MO0 U3MEHEHHIO CTENEHEH  OKHUCJICHUS XHUMHYECKUX  DJIEMEHTOB);
XapaKTepHU30BaTh (ONMUCHIBATh) OOIIME U cIEU(PUIECKUE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOJTBEPK/Ias OMHCAaHWE MPUMEPAMU MOJEKYJISPHBIX M HMOHHBIX
YpaBHEHUH  COOTBETCTBYIOUIMX XUMHUYECKHMX PEAKLM; COCTaBJIATh ypaBHEHUS
ANEKTPOITUTUIECKON JUCCOLNALMU KUCIIOT, IIEJIOYEN U COJIEH, ITOJHBIE U COKPAILICHHBIE
YpaBHEHUsl pEaKIMil HOHHOTO OOMEHa, YypaBHEHUS pEeaKlMil, MOITBEPKAAIOIINX
CYLLIECTBOBAHME TEHETHMYECKOW CBS3M MEXAY BEIIECTBAMU pA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTAaBJICHMSI AJIEKTPOHHOI0 OajaHCca 3TUX PeaklUii; IPOrHO3UPOBATh CBOMCTBA BEIIECTB
B 3aBUCHUMOCTH OT UX CTPOCHUSI, BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBpaIlcHUH B
Pa3IMYHBIX YCIOBUSX; BBIUUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl
BELIECTB, MACCOBYIO JIOJI0 XUMHUYECKOIO 3JIEMEHTA MO (POPMYJi€ COEIMHEHHUSI, MACCOBYIO
JI0JII0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHHIO XUMHUYECKON PEAKIUY;
coOnoaTh MpaBWia MOJb30BAHMS ~XMMHUYECKOM TOCYIO0M ©  J1a00OpaTOPHBIM
o0opyoBaHMEM, a TakXKe MpaBuiia OOpalleHHs] C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKUMSAMU IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOJYUYCHUIO U
cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAaKa U YTIEKUCIIOTO ra3a); MpOBOIUTh PEaKIIH,
NOJTBEPKAAIOIIME KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM
nyTeM XJOpUIOpOMUA-, HOAU-, KapOoHaT-, ¢ocdar-, CUIMKaT-, cyabdar-, TUIPOKCH/I-
MOHBI, KATUOHBI AMMOHHMSI ¥ MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOIHBIX
pPacTBOpaxX HEOPTaHMYECKUX BELIECTB; MPUMEHSTh OCHOBHBIEC OINEPAI[MU MBICIUTEIIbHON
NeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHE, 0000IIECHNE, CHCTEMATU3aIUIO0, BBISIBIICHUE
NPUYUHHO-CJIEICTBEHHBIX CBsI3ed — JJIi M3Yy4YEHHUsS CBOMCTB BEIIECTB U XHWMHUYECKHX
peakiMii, ecTeCTBEHHO-HAay4YHble METOJbl TO3HAHUS — HaOMI0JeHUe, W3MEPEHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIIACC
Ne | HammeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl KosauyecTBo 4acoB dueKkTpoHHbIe (LN (pPOBbHIE)
n/n Bcero KoHnTpoJbHbIE IpakTnyeckue oOpa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3neu 1. [lepBoHayaibHbIe XUHMHUYECKUE MOHATHS
1.1 [Xumus — BakHast 00JIaCTh €CTECTBO3HAHUS U 5 - 2 but6mmoreka [IOK
NPaKTHYECKOHN ESITEbHOCTH YeI0BeKa https://m.edsoo.ru/7f41837c

1.2 |BemiecTBa M XUMHUYECKUE PEAKIHH 15 2 - bubnanoreka [HOK
https://m.edsoo.ru/7f41837¢c

Hroro no pasaeny 20 2 2

Pasjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1 Bozayx. Kucnopon. Ilonsitue 06 okcumax 6 - 1 bu6mmoteka LJOK
https://m.edsoo.ru/7f41837¢c

2.2 Bogmopon. IloHsiTHE O KUCTIOTAX U COJSIX 8 - 1 bubnanoreka [HOK
https://m.edsoo.ru/7f41837¢c

2.3 |Bopna. PactBopsl. [ToHsiTHE 00 OCHOBaHMSIX 5 1 1 bu6nunorexa [IOK
https://m.edsoo.ru/7f41837c

2.4 |OCHOBHBIE KJIaCChl HEOPTAHNIECKHUX 11 1 1 bubmuoreka [JOK

COeTMHEHU N https://m.edsoo.ru/7f41837¢c
HToro mo pasaeny 30 2 4

Pasnen 3. [lepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumnuyeckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.
XuMuueckas cBsi3b. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU

3.1 [[lepuoanyeckwuii 3akoH u [lepuonuueckas 8 - - bu6muorexa [JOK
crucTeMa XUMHUYECKuX anmemenToB J1. 1. https://m.edsoo.ru/7f41837c
Menpeneesa. CTpoeHue aroma

3.2 [Xumuueckas cBs3b. OKHCIHTEIBHO- 10 1 - but6mmoreka [IOK
BOCCTaHOBUTENIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c

HToro no pasxeny 16 1 -

OBHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 68 5 6
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9 KUIIACC

Ne HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KoJsun4yecTBO 4acoB JaekTpoHHbIe (HU(pPOBbHIE)
n/m Bcero| Kontpoabubie | IpakTuyeckne | 00pa3oBaTesibHbIe pecypehbl
padoThl padoThI
Pa3ne 1. BemecTBO U XHMHYeCKHE PeaKIUU
1.1 TToBTOpeHUE U yriTyOJIeHNE 3HAaHU OCHOBHBIX Pa3/IeiioB 5 1 - bubnunotexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 |OcHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX PEAKITUN 4 - - bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
1.3 [DnekTponuTHYecKas AUCCONUAM. XUMHUECKUE peakuu B | 8 1 1 bubnanoreka LHOK
[pacTBOpax https://m.edsoo.ru/7f41a636
HUroro nmo pasgeay 17 2 1
Pa3nes 2. HemeTasibl M X coelMHEHHS
2.1 |O0m1ast xapaKTEpUCTHKA XUMHUYECKUX dIeMeHTOB VIIA- 4 - 1 bubanoreka [HOK
rpymmbl. ["agoreHs https://m.edsoo.ru/7f41a636
2.2 |O0m1as xapaKkTepUCTHKA XUMUYECKHX 3JIeMeHTOB VIA- 6 - - bubanoreka [HOK
rpynnbl. Cepa u e€ coequHeHUs https://m.edsoo.ru/7f41a636
2.3 |O0m1ast xapaKTEpUCTHKA XUMHYECKIX DJIEMEHTOB V A- 7 1 bubmuoreka [JOK
rpynmbl. A30T, hochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 |O0m1as xapakTepuCTHKa XUMUYECKHX 3J1eMeHToB [VA- 8 1 2 bubmmoreka [JOK
rpynibl. YTaepoa U KpEeMHUH U UX COeIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasneny 25 1 4
Paznea 3. Merajliibl M X COeTHHEHHUS
3.1 |O01me cBOIiCTBA METAIIIOB 4 - - bu6nunorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 |BaxHelime MeTaaibl 1 UX COEAUHEHUS 16 1 2 bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pasueny 20 1 2
Paznen 4. Xumusi 4 oOKpy:Kawomas cpeaa
4.1 (BemecTBa U MaTepHalibl B )KU3HH YEJIOBEKA 3 - - bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
HToro mo pazueny 3 - -
Pe3epBHOE Bpemsi 3
OBHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME 68 4 7
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NEPEYEHb (KOAU®UKATOP) PACHPEJEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MPOIPAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHMUS U DJIEMEHTOB COJIEP)KAHUS IO XUMUHN

B (denepanbHbIX ¥ perdoHAIbHBIX IMPOIEAYpPaX OICHKH KadyecTBa OOpa3oBaHMs
UCIIOJNIBL3YETCS TepeueHb (Koau(HuKaTOp) pacnpeeICHHbIX M0 KiaccaM IPOBEPSEMBIX
TpeOOBaHUII K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIIBHON IMPOrpaMMBbl
OCHOBHOTO 001IIeT0 00pa30BaHUs U DJIIEMEHTOB COACPIKAHUS 110 XUMHH.

8 KVIACC
[IpoBepsiemble TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTEIbHOM
MIPOrpaMMBl

Kon [IpoBepsiemMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I11€TO 00pa30BaHUs
pe3yJbrara
1 1o Teme: «IlepBoHaYaIbHBIE XUMHUYECKUE TTOHITHUS
1.1 pacKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKUX TOHATHIA: aTOM,

MOJIEKYJa, XHUMHUYECKHI D3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OJHOpPOAHAs U HEOJAHOPOAHAsI), BAJICHTHOCTD,
OTHOCHUTEJIbHAs AaTOMHAasi M MOJIEKYJISIpHasE Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsT Macca, MaccoBas JOJIsI XUMHUYECKOTro
AJIEMEHTa B COEIUHEHHUH, MOJISIPHBIM 00bEeM, XMMUYECKas peakiius,
Kiaccuukanus — peakiuil:  peaklMu  COCIUWHEHHUS,  pEeaKIuH
pa3JIOKEHMs, pEeaKIMu 3aMelIeHUs, peakluuu OoOMeHa, IK30-
U DHJOTEPMUYECKUE PEAKINH, TETUIOBOM d(D(eKT peakimu, pacTBop,
MaccoBasi J0Jis BeniecTBa (MPOIEHTHAs KOHILIEHTpaIMs) B pacTBOpe

1.2 HIUTIOCTPUPOBATE  B3aWMMOCBA3b OCHOBHBIX XHMMHYCCKHUX MOHSITHI
U IIPUMCHSATD 3TU ITOHATHA ITPH OIIMCAHHNH BCIICCTB U UX HpeBpaI_HeHI/Iﬁ

1.3 UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTaBJICHHUS (POpMYJ
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIAMN

1.4 pacKpbhIBaTh  CMBICII 3aKOHOB COXPAaHEHUS MacChl  BEUIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPDHOTO YYEHHS, 3aKOHa
ABorazipo

1.5 ONpeNeNsaTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B  OWHApHBIX
COEIMHEHUSIX

1.6 KJIacCU(UIMPOBATh XUMUYECKUE PEAKIMH (M0 YUCITYy U COCTaBY

YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, 10 TEMIOBOMY 3P deKTY)
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1.7

BBIYHUCIIATh OTHOCHUTCIIbHYIO MOJICKYJIIPHYIO WM MOJIIPHYIO MacCChl
BCIICCTB

1.8

BBIYHCIIATh MAaCCOBYIO JIOJIO XHMHUYECKOTO AJIeMEeHTa 1o (opmyre
COCJIUHEHUSI,

1.9

BBIYHCIIATh MAaCCOBYHO JOJIIO BCUICCTBA B PaCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOII0ICHUE,
U3MEPEHHE, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICJICHHBIN )

I1o Teme: «Baxuenmue MpCaACTaBUTCIN HCOPTAHNYCCKHUX BCIIICCTB»

2.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYCCKUX TTOHSITHM: OKCH I, KHCJIOTAa,
OCHOBAHHUC, COJIb

2.2

OTIPEETATh MPUHAAIC)KHOCTh BEIIECTB K OMPEACIIEHHOMY KJIaccy
COEIMHEHHUI 110 hopMyam

2.3

KJIaCCI/I(l)I/II_[HpOBaTI) HCOPIraHNYCCKHC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCKHIBATh) 00IMEe XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB, NOATBEPKAAas  ONHCAHUE  MOpUMEPaAMU
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI

2.5

MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaQ4eCTBEHHOI0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUS XUMHUUYECKHUX
IIPEBPALIEHNAN B PA3JIMYHBIX YCIOBUAX

2.6

cleloBaTh MpaBUjaM  MOJIb30BAHUS ~ XUMHUYECKOW  MOCYAOU U
7a00paTOpHBIM 000pYyIOBaHUEM, a TaKXXe MpaBUIaM OOpAILEHUS C
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKUUAMHU IO BBIIOJHEHUIO
7a00pATOPHBIX XMUMHUYECKUX OIMBITOB MO TMOJYYEHUIO U COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEACICHHOM MacCOBOM JOJIEd PACTBOPEHHOIO
BEILIECTBA, IVIAHUPOBATH U MPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 110
paclio3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO
WHJIUKATOPOB (J1akmMyc, peHon(Taaent, METUJIOpaHX U APyTrHe)

2.7

IMPOBOJUTL PACUCTHI 110 YPABHCHHIO XUMHYECKOM PCaKuu

[To Tteme: «llepmogmueckuii 3akoH u Ilepuomnueckas cucrema
xumudeckux snaemeHToB .M. MenneneeBa. CTpoeHHME aTOMOB.
Xumuueckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIAN

3.1

PACKpBIBaTh CMBICIT OCHOBHBIX XMMHUUYECKHUX TMOHSTUU: SAPO aToOMa,
DJIGKTPOHHBIA CJIOW aTroMa, aTOMHAas OpOWTalb, pPaJAMyC aToMa,

XUMHUYICCKaA CBiA3b, IOJKIPHAA KW HCIIOJIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HOHHAA CBsA3b, HOH, KA4aTHOH, d4aHHWOH,
CTCIICHb OKHMCJICHUA
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3.2

KJIaCCI/I(l)I/II_[I/IPOBaTB XUMHUYCCKHUEC DJICMCHTbBI

3.3

OTKCHIBaTh M XapaKTepu3oBaTh TabnuuHyo ¢opmy [lepumomuueckoit
CUCTEMbl XMUMHYECKHX DJJIEMEHTOB: pa3inyarh IOHATUS «IJIaBHas
noarpynna (A-rpynma)» U «mobouyHas noxarpynna (b-rpymma)y,
«MaJjble» U «O00JIbIINE) MEPUOIbI

3.4

packpeiBath cMbici [lepuogmueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATH TOHUMAHHE MEPUOINUECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX nojoxeHus B [lepuoanueckoii cucreme

3.5

COOTHOCUTh O0OO3Ha4YeHHs, KOTOpPbIE HMMEIOTCS B  Talmwuie
«I[lepuogmueckas cucreMa XUMHYECKUX AIIEMEHTOB
JA.N. MenneneeBa» C YUCIOBBIMUA XAapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsia siipa, oOliee Yucio
AIIEKTPOHOB U PACTIPEEICHUE X MO JIEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATH CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI:IX
COCANHCHUAX

3.7

ONpEeNEsATh BUJ XUMHUYECKOM CBsS3M (KOBaJICHTHAss M HWOHHAs)
B HEOPraHMYECKUX COCAUHECHUSAX

ITpoBepsieMbie 3J1eMEHTbI COACPKAHUS

Kon [IpoBepsieMblil SJIEMEHT CONECPKAHUS
1 IIepBoHauYabHBIE XUMUYECKUE TTOHATHUS

1.1 [Ipenmer xumun. Posib XMMUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEILECTB

1.2 [TonsiTne 0 Meronax MO3HAHUA B XMUMHUU. UHUCTBIE BEHIECTBA U CMECH.
CnocoOsI pazjeneHust cMeceit

1.3 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKUX
sneMeHTOB. [IpocThie 1 C0KHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4 Xumnueckas (opmyna. BajaeHTHOCTP aTOMOB XUMHYECKUX DJIEMEHTOB.
3aKOH NOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs aTOMHAas Macca.
OtHocuTenpHas MoOJEKyIspHas wmacca. MaccoBasg [0Js XUMHUYECKOTO
3JIEMEHTA B COCAMHEHUUN

1.5 KonunuectBo BemectBa. Moss. MonsipHast Mmacca. BzauMocBsi3b KOJIMUECTBA,

MacChbl M YUCJIa CTPYKTYPHBIX €IWHMI] BemecTBa. Pacdersl mo dopmynam
XUMHUYECKUX COSTUHEHUIN
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1.6

du3nvecKkue U XUMUUECKHE SBIICHUS. XUMHUYECKast PEaKius U ee IpU3HAKH.
3aKOH  COXpaHEGHHWS MAaCChl  BEMIECTB. XWMHUYECKHE  ypaBHCHHS.
Knaccudpukanus XUMHYECKHUX pEakIUil (COCIUHEHUS, pa3JIoXKeHHUS,
3aMeleHus, 0OMeHa)

1.7

XUMHUYECKAN ODKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYIOH,
C nmnpaBwiaMd paboOThl B JlabopaTopuu W TpHeMamMu OOpalleHus
c JabopaTopHBIM OOOpPYAOBAaHWEM, HM3YYCHHE W OINHUCAHWE (PU3NUECKHUX
CBOMCTB 00pa3IlOB HEOPraHMYECKUX BEHIECTB, HAOIOJEHHE (PU3MYECKHUX
(TaBjeHUE BOCKA, TassHUE JIbJla, pacTUpaHUE caxapa B CTYIKE, KUICHUE
U KOHACHCAIMs BOJbI) M XUMHUYECKHX (TOpPEHHE CBEYM, MPOKAIMBAHUE
MEIHOM TPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KHCIOTOM) SIBJICHUM,
HaOJIOJICHUE W OINHUCAHUE MPU3HAKOB MPOTEKAHMUS XUMHUYECKUX PEaKIUi
(pa3znoxeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue Tuapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBUE
xesneza ¢ pactBopoMm conu meau (II), mzyueHue crnocoOOB pasjeiieHus
cMmecel (¢ MOMOIIBI0 MarHuTa, GUiIbTPOBAHKE, BhIApUBAHUE, JUCTUILISALINS,
xpomatorpadusi), IpOBEACHUE OYUCTKU MOBAPEHHOW COJIM, HAOMIOJICHUE U
ONMCAHUE PE3YIbTATOB IPOBEIACHHUS OIbITA, HILTIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJEIIE MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxueimme npeacTaBuTENN HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — 3jieMEHT U TpoOCTOE
BeniecTBo. Haxoxnenue kuciaopoja B mpupojie, Gu3nyeckue 1 XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoja. Crnocoobl
MOJyYeHUs] KUCIOpoAa B J1a00paTopuu M MpOMbIIIIeHHOCTH. Kpyrosopot
KHciopoaa B mpupoze. O30H — ajuioTporHas MoguuKaius Kucaopoaa

2.2

TeroBoit dpdexT XuMUIecKol peakiuy, TEPMOXUMHUUYECKHE YpPaBHEHMS,
9K30- U SHIOTEPMUYECKHUE peaKIUU. TOIUIMBO: Yroib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(PeKTa, pa3pylieHue 030HOBOTO CIIOs

2.3

Bomopon — snmemeHT M mpocTtoe BemiecTBO. HaxokaeHuwe Bomopona B
npupojie, PU3MUECKUe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noaydyeHus. Kucnorsl u conu
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MoutsipHbIii 00beM razoB. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

dusnyeckue CBOWCTBAa BOAbl. Boma kak pacTtBopuTelb. PacTBOpHI.
HacepimieHHble 1 HEHACBHILIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B
BoJie. MaccoBast 10715 BEIIECTBA B pacTBOpE. XMMHUUYECKHUE CBOMCTBA BOJBI.

OcHoBanus. Posb pacTBOpOB B IPUPOJE U B KU3HU YesioBeKka. KpyroBopor
BOAbl B MPHUPOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa M OYHUCTKA
IPUPOJHBIX BOJ
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2.6

Knaccudukanus neoprannvecknx coeaumneHnid. Okcuanl. Kmaccnduxarmst
OKCHJIOB: coyieoOpa3yromniue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIC) U
HecoJieo0pa3yoIue. Homenxknarypa OKCHJIOB. duznueckne u
XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydenne okcumoB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHM: MIEJIOYM W HEPACTBOPUMBIE
ocHoBaHus. HoMmeHkmarypa ocHoBaHuW. @DU3NYECKHME W XUMHUYECKHE
CBONCTBa OCHOBaHUU. [lonydeHne ocHOBaHUM

2.8

Kucnoter. Knaccuduxkarus kucnor. Homenknatypa kucinor. duznueckue
Y XMMUYECKHUE CBOMCTBA KUCIIOT. Psan aktnBHOCTH MeTaiuioB H.H. bekerosa.
[TonydeHnue KucioT

2.9

Comn. Homenknarypa conei. ®U3ndecKkue 1 XUMAYECKUE CBOMCTBA COJICH.
[Tonydenue coieit

2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMMU HCOPIraHNYCCKHUX COGI[I/IHeHI/Iﬁ

2.11

XHUMUYECKHI 3KCIEPUMEHT: KAayeCTBEHHOE OIPEIECICHUE COJECpPKaHUS
KHUCIIOpOJia B BO3/yXe, MOJIyYeHUe, cCoOupaHue, paclio3HaBaHUE U U3yUCHUE
CBOWMCTB  KHCJIOpOJa, HaONIOEHUE  B3aUMOJEWCTBUS  BEIIECTB C
KHCJIOPOJAOM U YCJIOBHSI BOBHUKHOBEHHUSI U TIPEKpaIieHUs TOpeHus (1oxapa),
O3HAKOMJIEHUE C 00pa3laMy OKCUJIOB U OMKMCAHUE UX CBOWCTB, MOJIYUYCHHUE,
coOupaHue, pacro3HaBaHUE U M3Y4YEHUE CBOWMCTB BOJOpojJa (TOpeHwue),
B3auMO/IelicTBUE BOopoaa ¢ okcuaom Meau (II) (BO3MOKHO UCTIOJIb30BaHKE
BHJICOMATEpUAJIOB), HAOJIIOACHHE 00Pa3IOB BEIIECTB KOJIMYESCTBOM 1 MOJIb,
UCCJIeIOBaHUE OCOOCHHOCTEH pPAaCTBOPEHUSI BEIIECTB C pa3IuYHOU
PacTBOPUMOCTHIO, MIPUTOTOBJIICHHE PacTBOPOB C OIPENICICHHON
MAaCCOBOM JIOJIEM PACTBOPEHHOTO BENIECTBA, B3aMMOJICMCTBHUE BOIBI C
MeTauiaMu  (HaTpueM W KaibleM) (BO3MOXHO  HCIOJIb30BAaHUE
BUJICOMATEPUATIOB),  OMpEJEICHUE  PACTBOPOB  KHUCJIOT W IIEIOYEeH C
MOMOIIBI0  WHIUKATOPOB, HCCIECIOBAaHUE OOpAa3I0B HEOPraHUYECKHUX
BCILIECTB  Pa3JIMUHBIX  KJIACCOB, HAOJIOJCHUE M3MEHEHUSI OKPacCKH
WHJMKATOPOB B PAacTBOpPAxX KHUCJIOT W IIEN0Yed, U3y4eHUE B3aUMOICUCTBUS
okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C METaIaMH,
peakuMil HEUTpanu3aluH, IIOJIy4YeHUE HEpPaCTBOPUMBIX OCHOBAHHU,
BBITECHEHUE OJHOTO MeETajlla JIPyTMM U3 pacTBOpa COJIM, PEIICHHE
AKCIEPUMEHTANIbHBIX 33]1a4 M0 TeMe «BaxkHelme Kiacchl HEOpraHUYECKUX
COCIMHEHUI

ITepuonnyeckuit 3akoH U lleproanueckas cucteMa XUMUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CTpoeHHe aTOMOB. XUMHUUYECKas CBI3b. OKUCIUTEIHLHO-
BOCCTAHOBUTEIIbHBIE pEAKIIUU
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3.1

[lepBble MOMBITKUA KilaccU(PUKAMKM XUMHYECKUX 3JeMeHTOB. [loHsTne o
TPYIIaxX CXOJHBIX JIEMEHTOB (IIEJIOYHbBIC U IIEJIOYHO3EMEIIbHBIE METAJIIbL,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT ampOTepHbIE
OKCH/JIbI ¥ TUIPOKCHIbI

3.2

[lepuoanueckuii 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHUX 3JIEMEHTOB
H.M. MenneneeBa. KoporkonepuogHas u JUIMHHONEpUOAHAs (HOPMBI
Ilepnognyeckoir cucTeMbl XUMHUYECKUX 3yeMmeHToB [[.M. Menneneesa.
[lepuoas! u rpynmnel. PU3NYECKUN CMBICI MOPAIKOBOTO HOMEpPA, HOMEPOB
MepHOJIa U TPYNIIbI AIEeMEHTA

3.3

Crpoenune atomoB. CocTaB aTOMHBIX siep. M3oTonbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX 000JI04eK aTOMOB TEpBbIX 20 XUMHUUYECKUX DSIJIEMEHTOB
[Tepuomnueckoit  cucrembr .M.  MengeneeBa.  XapakTepHCTHKa
XUMHYECKOTO 3JIEMEHTa IO €ro mnoiioxkeHuto B Ileproanueckoil cucreme
.. Menpaeneena

3.4

3aKOHOMEpPHOCTH W3MEHEHHMs paJnyca aTOMOB XUMHUYECKHX DSJIEMEHTOB,
METAUIMYECKUX UM HEMETAJNIMYECKUX CBOWCTB IO I'PyIIaM M IEPUOIAM.
3naueHne Ilepuommyeckoro 3akoHa U llepuoguueckoil  cuCTEMBI
XUMHAYECKHUX JIEMEHTOB IS pa3BUTHs HAyKu U npakTuku. /.M. Mennenees
— YUYEHBIN U IpakIaHUH

3.5

Xumuyeckass cBsi3b. KoBasieHTHast (MOJISIpHAsE W HETOJSIpHAsI)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAs CBs3b

3.6

Crenenb OKHCJICHUAI. OKHMCINTENILHO-BOCCTAHOBUTEIILHBIC pcaKknuuu.
HpOHGCCBI OKHCJICHUS M BOCCTaHOBJICHHUS. OKMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVMMHUYECKUI 3KCIEPUMEHT: HM3yY€HHE OOpa3lOB BEIIECTB METAUIOB U
HEMETAJIOB, B3aUMOJEHCTBUE THIPOKCH/IA IUHKA C PACTBOPAMM KHCIOT M
IICJI0YEH,  NPOBEACHUE  OMNBITOB,  WUIIOCTPUPYIOIIMX  IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (ropeHue,  peakuuu
Pa3JI0KEHUSI, COCTUHEHUS )
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9 KUIIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbl
Kon IIpoBepsiemble IpEAMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO o0pa30BaTebHON IPOrpaMMbl OCHOBHOTO O0I1IETO0 00pa30oBaHUs
pe3yJbrara
1 I1o Teme: «BemecTBO U XUMHAYECKAsT PEAKIIHS

1.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSITHI: pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIMTHI, SJIEKTPOJIUTUYECKAS] TUCCOLMALMS,
peakuuu MOHHOrOo OOMeHa, KaTalau3aTop, XMMHYECKOE PABHOBECHUE,
oOpaTumMble u HeoOpaTUMBbIE peaxkuuu, OKHCJIUTEIBHO-
BOCCTAHOBUTENbHBIE  PEAKLHUH, OKUCIUTENIb, BOCCTAHOBUTEID,
OKHCIIGHUE U BOCCTAHOBJEHME, aJJIOTPOIUs, aM(pOTEPHOCTH,
XUMUYECKasg CBsI3b  (KOBAJE€HTHas, MOHHAs, METaJUInYecKas),
KpUCTaJUIMYECKas pEeIIETKA, CIJIaBbl, CKOPOCTh XUMHYECKOW PEaKINU

1.2 WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHWYECKHX IOHATHN
Y IPUMEHSTH 3TU MOHATUS [IPU ONMCAHUH BELIECTB U MX NMPEBpAILCHUN

1.3 COCTABJISITh YPABHEHMS AJIEKTPOJUTHYECKON AMCCOLMALMMU KHCIIOT,
LIEJI0YEN M COJIEH, IOJHBIE M COKpAIECHHBIE YPAaBHEHMS pPEAKLUN
MOHHOTO OOMeHa

1.4 PacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCa 3TUX peakuuin

1.5 MPOBOJUTH PACYETHI MO YPABHEHUIO XUMUYECKOHN peakluu

2 [Io Temam: «Hemeramnbl W ux coeiuHeHHs»» M «Meramibl U UX

COEIMHEHUS

2.1 XapaKTEpHU30BaTh (OMUCHIBATh) OOIIME U CIEU(PUUECKUE XUMUYECKUE
CBOMCTBA IPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAsl ONHMCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOLIUX
XAMHAYECKUX PEAKIINI

2.2 COCTABJISITh YPaBHEHHUS PEAKILIMMA, MOATBEPKIAIOIINX CYILIECTBOBAHHE
TEHETUYECKOM CBS3M MEK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB

2.3 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOECHUS,
BO3MOYKHOCTH MPOTEKAHMUS XUMHYECKUX MPEBPALIEHUN B Pa3IMYHBIX
YCIIOBUSX
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2.4

CleZIoBaTh ~ TpaBWJaM  MOJIb30BAHUS ~ XUMHUYECKOH  MOCYHOH
U J1abOopaTOpHBIM O0OPYIOBAaHHEM, a TAaKXKe MpaBWUIaM OOpaIICHHUs
C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSMH TIO BBITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TIOJYYCHHIO U COOMPAHHIO
ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIACKHUCIOTO Ta3a)

2.5

NPOBOANTH PEAKIMH, TOATBEPKIAAOININEG KAYeCTBCHHBI COCTaB
pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IIyTEM XJIOPHI-,
OpoMuna-, woauMa-, KapOoHar-, ¢ocdar-, CcuIMKar-, cyibdar-,
TUAPOKCH]I-MOHBI, KATHOHBI aMMOHUS, WOHBI M3yYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[To Teme: «XuUMHUS U OKpY>Karollasi Cpeaa»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUeckux noHstuil: [I/IK Bemecrtsa;
KOPpO3Usl METAJIOB

3.2

MIPUMEHSTh OCHOBHBIE OIIEpPAIllMd MBICIIUTECIIBHON JESITEIBHOCTH —
aHalu3 MW CHUHTE3, CpaBHEHUE, O000O0IlEeHHe, CHUCTEeMaTH3alINIo,
BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3EH — /ISl U3yUYCHUS CBOMCTB
BCIIECTB M XHMHUYECKHX PEaKIUi; €CTECTBEHHO-HAyYHBIC METOJbI
MO3HAHUS — HAaOJIIOJICHUE, I3MEPEHUE, MOICITINPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMble 31eMEeHTbI COAEPKAHUS

Kon [IpoBepsieMblil SJIEMEHT CONECPKAHUS
1 BemectBo u xummnueckas peakuus. [loBropenue

1.1 Ilepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB
.. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHHH
CBOWCTB XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIUs, KaIbLUI U
UX COCOUHEHMM B COOTBETCTBHM C  IIOJIOXKEHUEM  DIIEMEHTOB B
Ileproauyecko cucTtemMe U CTPOCHUEM UX aTOMOB

1.2 CrpoeHue BellecTBa: BUIbI XUMUYECKOW CBSI3U. THUIBI KpPHUCTALIMYECKUX

pPELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAILIMYECKOU
pelieTky W Buja Xumuueckod cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOPraHWYECKUX BeIecTB (MEXAyHapOoIHas U TPUBHAJIbHAS ). XUMUYECKUE
CBONMCTBA BEILECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COCAMHEHN, TEHETUYECKas CBsI3b HEOPTaHUUECKUX BELIECTB
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1.3

Knaccudukanus XMMHUYECKMX peaklMil MO pa3MyHbIM Mpu3HaAKaMm (110
YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
s dexTy, 1o U3MEHEHUIO CTETICHEH OKUCIICHUS XUMUYECKUX AJIEMEHTOB, 10
00paTUMOCTH, TIO YyYaCTHIO KaTalu3aropa). JK30- U SHAOTEPMUUYECKUE

peaKIuy, TEPMOXUMHYCCKHE ypaBHEeHHUs. [IOHATHE 0 CKOPOCTH XUMUIECCKOU
peaKIyu

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [lonsTue
O TOMOIEHHBIX U TE€TEpOreHHBbIX peakuusax. llonarne o XuMHUYECKOM
paBHOBecuU. DaKTOpBI, BIUSAIONIME HA CKOPOCTh XUMHYECKOW peaKUuu
Y IIOJIOXKEHUE XUMHUYECKOIO PAaBHOBECUS

1.5

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIMM, AJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM peakuuu. (COCTaBlIE€HHE YpaBHECHHMU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C HMCIOJIB30BAHUEM METOMA
AJIEKTPOHHOT'O OajaHca

1.6

Teopust SNEKTPOTUTHYECKOMN JUCCOIUALIMHI. DIICKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katuonbl, aHMOHB. MeXaHU3M AUCCOLMAIIMUA BEIIECTB C Pa3IUYHBIMU
BAJAMH XUMHUYECKOM cBs3U. CteneHp muccormanuu. CUIBLHBIE U CJIa0ble
ANEKTPONUTHL. Peakiin MoHHOro oOMeHa. YCIOBUSI MPOTEKaHUs PeaKiuil
MOHHOTO OOMEHA, TOJIHBIE M COKpAIllCHHbIC MOHHBIC YPAaBHECHMS PEAKIIUM.
CBoiicTBa KHCIJIOT, OCHOBAaHMM M COJIEMl B CBETE MPEICTABICHUN 00
AJIEKTPOJIMTHYECKON nuccormanui. KadecTBEeHHbIE pEakMd Ha HOHBI.
[TonsiTre o rugponuse coleit

1.7

XVWMHYECKHUI SKCTICPUMEHT: 03HAKOMJICHHE C MOJEIISIMHA KPHUCTAUTMYECKUX
PEIIETOK HEOPTaHMYECKUX BEIIECCTB — METAIOB M HeMeTauioB (rpaduta
M anMasa), CJOXHBIX BEHIECTB (XJOpUAa HATpusi); HCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMHU OT BO3JACHCTBUS Pa3TUIHBIX
(GakTopoB; HCCIEAOBAaHUE DJICKTPOTPOBOAHOCTH PACTBOPOB BEIIECTB,
npolecca JUCCOUMAlMM  KHUCIOT, WIenoYed ©  colied  (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPHAJIOB); IIPOBEIICHUEC OTIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKKA TPOTEKAHUS PEaKIUid HOHHOTO0 OOMeHa
(oOpa3zoBanue ocajaka, BBIICICHHE Tras3a, oOpa30BaHHE BOJBI); OIIBITOB,
WJUTIOCTPUPYIOIIMX MTPUMEPHI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(ropeHme,  peakIuu  Pa3NIOKEHHs, COCIUHCHHs),  pPAacCIO3HABAHUE
HEOPTaHWYECCKUX BEIIECTB C IMOMOIIBIO KaYECTBEHHBIX PEAaKIMi Ha HOHBI,
peIIeHNe SKCIIEPUMEHTAIBHBIX 337129

Hemeramnsl u ux COCANHCHUA
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2.1

OO6mast xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI ATOMOB,
XapakTepHble cTeneHu OKucieHus. CTpoeHue U (PU3HYECKHUE CBOMCTBA
IPOCTBIX BELIECTB — raJIor€HOB. XMMUYECKUE CBOMCTBA HA IIpUMEpPE XJIOpa
(B3aMMOEHCTBHE C METAJUIAMH, HEMETAJUIAMH, IIE€TI04YaMHU ). XITOPOBOAOPO/I.
ConsiHast KUCIIOTa, XWMHYECKHE CBOWCTBA, MOJYy4Y€HUE, HPUMEHEHHUE.
JleicTBre Xjopa U XJIOPOBOAOPOJA HAa OPraHM3M 4YelioBeKa. BaxHeumue
XJIOPHUJIbI U X HAXO0XKJICHUE B IPUPOJIC

2.2

O6mas xapakrepuctuka s1aemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIC CTemeHW OokucieHus. CtpoeHue W (uMdecKue
CBOMCTBA TPOCTBIX BEIIECTB — KHUCIOPOJAa U CEpbl. AJUIOTPOIHBIE
MOJU(UKALUA KHUCTOpOoJda W Cepbl. XHWMHUYECKHE CBOWCTBA CEPBHI.
CepoBomopofi, cTpoeHue, pusnyeckue U XUMHUUYECKHe CBOMCTBA. OKCHJIbI
Cepbl KAaK TMPEICTABUTENM KUCIOTHBIX OKCHUIOB. CepHas KHUCIOTA,
dbu3uYecKre U XUMUUYECKUE CBOMCTBa (0OIIME KaK MPEICTaBUTENS Kiacca
KUCJIOT W crenuduyeckue). XUMUYECKUE pPEaKIMH, JeKallue B OCHOBE
IIPOMBIIIEHHOTO Croco0a TMOMydeHUs: CepHOM KucioTel. [IpumeHeHwue.
Conm cepHOM KHUCJIOTHI, KaueCTBEHHas peakuus Ha CyJb(aT-uoH.
Haxoxnenue cepbl U €€ COeIMHEHNI B TPUPOAE. XUMUYECKOE 3arpsI3HEHNE
OKpY’Karolel Cpe/ibl COeTMHEHUSIMHU CEephl (KUCIOTHBIE JOK/IU, 3arPsI3HEHUE
BO3/lyXa U BOJJOEMOB), CITOCOOBI €r0 MPeI0TBPAILCHHUS

2.3

OO6mrast xapakTepucTHKa 3JIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCICHMS. A30T, paclpocTpaHEHHE B
npupojae, (GU3MYECKue M XUMHYECKHEe CcBoicTBa. KpyroBopor azora B
npupojae. AMMuUak, ero Gu3nuecKrue U XMMHUYECKUE CBONCTBA, MOyYeHUE U
npumeHeHue. Coii aMMOHMS, WX (PU3WYECKUEe U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiiysi Ha MIOHbI aMMOHUS. A30THasi KUCJIOTA,
ee TmojiydeHue, (¢PU3MYECKHME UM XUMHUYECKHEe CBoMWcTBa (0Omue Kak
IpencTaBUTENs Kiacca KuciaoT U crneuuduueckue). Hcnonb3zoBaHue
HUTPATOB W COJIE aMMOHMS B KadyeCTBE MMHEpAJIbHBIX YI0OpEHUHN.
XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolled Cpeabl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE TOXK/IU, 3arPSA3HEHNUE BO3yXa, TOYBHI U BOJOEMOB)
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®dochop, ammorponHbie Moaudukammu  (pochopa, Pusnueckue u
xuMuueckue cpoictBa. Oxcun docdopa (V) u dochopHas kuciora,
¢usznyeckue ©W XUMHYECKHE CBOWCTBa, TMoJydeHue. Vcmonp3oBaHue
docdaToB B KaueCcTBE MUHEPATBHBIX YI0OpEHUI
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2.5

Obmas xapakrepuctuka 371eMeHTOB [VA-rpymnmnbel. OcoOeHHOCTH CTPOSHUs
aTOMOB, XapaKTEpHbIE CTEHEHH OKHUCICHUS. YTJIEpoJ, aluIOTPOIHbIE
MOJU(DUKALNY, PaCIPOCTPAHEHUE B MPUPOJAE, PUINUECKUE U XUMUYECKUE
cBorictBa. ApjcopOuus. KpyroBopor yriepoaa B mnpuponae. OKcuibl
yriaepoaa, ux (pu3nueckue U XMMUYECKHE CBOMCTBA, JIEHCTBUE HA KHUBBIC
OpraHM3Mbl, TOJY4YEHHE W TPUMEHEHHE. ODKOJIOTUYECKHE MPOOIEMBI,
CBsI3aHHBIE C OKcuJoM yriepoaa (IV); runoresa rimo0aibHOrO MOTEIICHUS
KJIUMaTa; MapHUKOBBIA H(¢eKkT. YroibHas KHUCIOTa M €€ COJHU, HX
¢usznyeckue M XUMHUYECKHME CBOWCTBA, IIOJYyYEHHE M TPHUMEHEHUE.
KauecTBennas peaxiusi Ha KapOoHaT-uOHBI. lcmonb3oBaHue KapOOHATOB
B OBITY, MEAMIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM XO35IHCTBE

2.6

[lepBoHayanbHbIE NOHATHS 00 OPraHUUYECKUX BELIECTBAX KaK O COCIUHEHUSX
yraepojia (MeTaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, TJUUEPUH, YKCyCHas
kucioTa). Ix cocraB m xumuueckoe crpoenue. Ilonstue o Guomornyecku
BaXKHBIX BEILLECTBAaX: XHUpax, OelKax, yriaeBoJax — M UX POJM B KU3HU
yesoBeka. MarepuaibHOE €IWHCTBO OPraHMYECKUX U HEOPraHUYECKUX
COCIMHEHUN

2.7

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJYYEHHUE U
npuMmenenue. CoenrHeHus: KpeMHus B npupoje. Ooiue npeacTaBieHus 0o
okcuge kpemHus (IV) wu  kpemHueBod kuciore. CHIMKaThl, MX
UCIIOJIb30BaHUE B OBITY, MEIMIMHE, IPOMBIIUIEHHOCTH. Baxkneiiue
CTpPOUTENIbHbIE ~ MaTepuajbl: KepaMHuKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpobrmeMbl 0e30MacHOr0 MCMOJIb30BAHMS CTPOUTENBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMUYECKHUI KCIIEPUMEHT: U3y4eHHEe 00pa3Il0OB HEOPTAaHUYECKUX BEILIECTB,
CBOWCTB COJISHOM KHCJIOTBI, TIPOBEICHUE KAyEeCTBEHHBIX pPEaKIUh
Ha XJIOPUI-WOHBI WM HAOJIOJCHHE TPU3HAKOB HX TMPOTEKAHUS, OTBITHI,
oTpaxaroume (Qu3nueckue M XUMHUYECKHE CBOWMCTBA TajOT€HOB W HUX
CcOoeAMHEHU (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB); O3HAKOMJICHHE
¢ oOpasnamu XJIOpUAOB (raJOr€HUI0B); O3HAKOMJICHHE ¢ 00pa3liaMH Cephl U
€€ COEAMHEHUAMH (BO3MOXHO HCIOJIb30BAHUE BHUJEOMATEPUAIIOB);
HaONoJleHue  mpouecca  OOyIVIMBaHMA — caxapa MOJA  JIeWCTBHUEM
KOHLIECHTPUPOBAHHOM CEPHOM KHCIJIOThI; M3YYEHUE XHWMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHON KHUCJIOTHI, MPOBEJACHUE KAYECTBEHHOW pEaKIMu Ha
cynb(dar-uoH M HaONIOJEHUE MPHU3HAKa €€ MPOTEKaHUs; O3HAKOMIIEHHE C
¢u3nueckuMu cBOWCTBaMH a3oTa, pocopa U UX COCAUHEHHMN (BO3MOMKHO
WCIIOJI30BaHUE BHUJCOMATEPUATIOB), OOpa3aMu a30THBIX U (HOChHOPHBIX
yI0OpEeHUii; MoJydyeHue, cooupaHue, pacrno3HaBaHUE U U3YyUYCHHE CBOMCTB
aMMUaKa; IPOBEICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMoHHUs U docdart-
MOH M U3Y4YEHHE TMPU3HAKOB MX [MPOTEKaHUs, B3aUMOJCHCTBUE
KOHIEHTPUPOBAHHOM  a30THOM  KHCIOTBI €  MeAbl0  (BO3MOXKHO

31




HCIIOJIb30BAaHUE BUAEOMATEPUAIIOB); U3yUYEHHUE MOJENEH KPUCTALIIMYECKUX
pemieTok anMmasa, rpadura, ¢yinepeHa; O3HaAKOMJICHHE C MPOILEeccoM
ancopOIMu  pacTBOPEHHBIX  BEHIECTB  AKTUBHUPOBAHHBIM  YIJIEM U
YCTPOMCTBOM MPOTHBOra3a; IOJy4YeHHE, COOMpaHHUE, pACIO3HABAHUE U
U3Y4YEeHHE CBOMCTB YIJIEKUCIIOrO ra3a; MpPOBeJACHHE KaUeCTBEHHBIX PEeaKIuil
Ha KapOOHAaT- M CUJIMKAT-HOHBl M M3YYEHHE IMPU3HAKOB HUX MPOTEKAHWSI,
O3HAKOMJICHUE C MPOAYKIHMEH CHJIMKATHOW MNPOMBIILICHHOCTH; pPEIIeHUE
JKCIIEPUMEHTAJIBHBIX 3a7ad No TeMme «BaxHeillmne HEMETalulbl U UX
COEJIMHEHUS

MerTauibl U UX COCANHCHUA

3.1

OO0m1as xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
UX TOJoKeHus1 B llepuonnueckon cucremMe XHUMHUYECKHX dieMeHTOB /.M.
MenneneeBa u crpoeHust atoMoB. CtpoeHue meTtaioB. Metaimdeckas
CBA3b U METAJUINYECKAsl KPUCTAUINUECKAs] PEIIETKA. DIIEKTPOXUMUYECKUN
PSA HAIIPSKEHUM METaJuIoB

3.2

dusuueckre M XUMHYECKHME CBOMCTBA MeTayuioB. OOIMe CcoocoObl
moTy4eHus: MeTauioB. [IoHATHE 0 KOPPO3UH METAIOB, OCHOBHBIC CITOCOOBI
3amUTHI BX OT Koppo3uu. CIiaBkl (CTajb, 4yTyH, TIOPATIOMUHIN, OpOH3a) U
UX TIPUMEHEHHE B OBITY ¥ IPOMBIIIICHHOCTH

3.3

[IlemouHble METAILTIBL: TTOJIOXKEHUE B [IeprnoandecKor CUCTEME XUMUYECKUX
anemeHToB .M. MeHneneeBa; CTpoeHHWE HX aTOMOB; HAaxOXJICHHE B
npupoje. Ouznueckue U XUMMHUUYECKUE CBOMCTBA (Ha MpUMEpe HATpusi U
Kkanusi). OKCUibl U TUJPOKCUBI HATPUA U Kanusi. [[puMeHeHue 11eI109HbIX
METAJJIOB M UX COEUHECHUU

3.4

[[lemoyHo3eMeNbHBIE METAJUIBI MarHuid W KaJIbLMKA: TMOJO0XKEHHUE B
Ilepnogmueckoin cucreme xmmuueckux syemeHToB [[.M1. Menneneesa;
CTPOEHUE UX aTOMOB; HaXOXJCHUE B Npupoe. PU3NUECKUE U XUMUYECKUE
CBOMCTBA MarHMsl M Kalbllus. BakHeWmmume coeauHEHUs Kaablius (OKCH,
TUAPOKCHU]I, COJN). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHuii: nonoxenue B Ilepuogmyeckoid cHCTEME XUMHYECKUX
aneMeHTOB J[.MI. MenneneeBa; CTpoeHUE aTOMa; HAXOXKIACHUE B IIPUPOJE.
dusznveckue U XMMUYECKUEe CBOMCTBA almroMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCUA ATFOMUHUS

3.6

XKenezo: nonoxxkenue B Ilepronnyueckoit cucteMe XUMUYECKUX DJIEMEHTOB
JI.. MenaeneeBa; CTpoeHUE aToMa; HaX0XKAEHUE B npupoje. Gusnueckue
¥ XUMHUYECKHEe CBOMCTBa xee3a. OKCuapl, THAPOKCHIbl U comu xenesa (1)
u xene3a (III), ux cocra, CBOICTBA U MOTYyUYEHHE
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3.7

XUMUYECKUI OKCIIEPUMEHT: O3HAKOMJICHHE C oOpa3lamMu METalioB U
CIUTABOB, UX (PM3UYECKUMH CBONCTBAMHU; M3yUYCHHUE PE3YIHTATOB KOPPO3UU
METAJJIOB (BO3MOXKHO HCIIOJB30BaHUE BHCOMATEPHUANIOB), OCOOCHHOCTEHN
B3aUMOJICCTBUSI OKCHJAa Kajbllisd W HATPUS C BOAOW (BO3MOXKHO
MCIIOJIb30BAaHNE BUICOMATEPHATIOB); UCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpeHUsl jkelne3a B KHUCIOpPOoJe (BO3MOXKHO HCIOIb30BaHHE
BHJICOMATEPHUAIIOB); TMPU3HAKOB NPOTEKAHHWS KAYECTBEHHBIX PEAKIUN Ha
MOHBI (MarHus, Kajabllys, A TIOMUHMS, IMHKA, *Kemesa (I1) u sxenesa (I1I), meau
(IT); HabnrogeHne W ONMMCaHUE TPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU
HATpUs, Kajdusl © Kalublus (BO3MOXKHO  HCITOJIb30BaHHE

BHJICOMATEPHUAJIOB); HCCIEIOBaHHE aM(POTEPHBIX CBOMCTB THAPOKCHAA
QTIOMUHUS U THAPOKCHUAA IIMHKA; PEIICHUE IKCICPUMEHTATIBHBIX 3a/1a4 IO
TeMe «BakHelme MeTaTbl U UX COCTUHEHUS

XHUMUS ¥ OKpYKaromas cpeaa

4.1

HoBeie maTepuaiisl u TexHonoruu. BeuiecTsa u Marepuanbl B IOBCEIHEBHOU
YKU3HU YeJioBeKa. XUMUSA U 3J0pOBbe. be3onacHoe nCnoap30BaHNE BEIIECTB
Y XMMHYECKUX peakiuii B ObITy. [lepBast moMoIbs Ipu XUMHUUYECKUX 0KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI  3KOJOTMYECKOW TIPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
okpyxarmed cpeasl [[JIK. Ponb xuMum B pelIeHUM SKOJIOTHYECKHUX
npo6sieM. [IprpoaHble ICTOYHUKH YTIEBOIOPOAOB (YroJib, IPUPOAHBIH Ia3,
He(Tb), IPOIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XVWMHUYECKUI HKCIIEPUMEHT: HM3y4YeHUE OOpas3loB MaTepHalIOB (CTEKJIO,
CIUIaBbl METAJJIOB, OJUMEPHbBIE MaTEPUAIIbI)
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HEPEYEHDb

(KOANPUKATOP)

COIEPKXAHUA 11O XUMHUHN

J11st mpoBeZIeHUs OCHOBHOT'O FOCYJJapCTBEHHOTO 3K3aMeHa 1o xumuu (aanee — OI'D
0 XHWMHH) HCHOJB3YETCS IepeueHb (Koau(ukaTop) MIpOBEpsSEeMbIX TpeOOBaHUIN K
pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOW MPOTrpaMMbl OCHOBHOTO OOIIEro

06p8,30BaHI/I$I " 3JICMCHTOB COACPKAHUAA.

ITPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJBHOM ITPOTPAMMBI OCHOBHOI'O OBIIIET'O

Kon
NPoBePSIEMOro
TpeOoBaHMs

1

OBPA3OBAHUA

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOEHHsI OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOTO
o0u1ero oopazopanus Ha ocHoBe PI'OC

IIpencraBnenue:

11

0 TMO3HABAEMOCTH SBIICHUU Opupoabl, HIOHUMAHHUC 00BEKTUBHON 3HAYUMOCTHU
OCHOB XHMHYCCKOH HAayKH KakK obnactu COBPCMCHHOI'O0 CCTCCTBO3HAHUAA,
KOMIIOHCHTA 061_]_[6171 KYJbTYPbl U HpaKTHHeCKOﬁ ACATCIIBHOCTH 4YCJIOBCKAa B
YCII0BUAX COBPEMEHHOI'O 06H1€CTB&; IIOHUMAaHUEC MECTAa XUMHUHN CPCIAU APYTUX
C€CTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX METOAax IO3HAHMS, B TOM YHUCJE SKCIEPUMEHTAIbHBIX U TEO-
pPETUYECKUX METO/aX WCCIEIOBAHUS BEIIECTB M HW3YYEHUS XUMHUYECKUX
peaxIuii; yMeHue UCIOIb30BaTh MOJIEIH AJIsi OObSICHEHUS CTPOCHUS aTOMOB U
MOJIEKYII

1.3

0 cdepax npodecCHOHATbHOU NEeATEIbHOCTH, CBSI3aHHBIX C XMUMHUEH U CO-
BPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha JOCTHXKEHMSIX XHMHYECKOM
HAyKH, YTO MO3BOJIUT O0YUAIOIIUMCS pacCMaTpuBaTh XUMUIO Kak cepy cBoen
Oyaymelt npodeccnoHaIbHON AEATENbHOCTH U CHeNlaTh OCO3HAHHBIM BHIOOP
XUMHH KaK TPO(UIBHOTO TpeAMeTa MpH Tepexoie Ha ypPOBEHb CPEIHETO
o01m1ero oopa3oBaHus

Bnagenne cucreMo XHMHUYECKHX 3HAaHUM U YMCHHUEC TIPUMCHATH CUCTEMY
XUMHUYCCKUX 3HaHPII>'I, KOTOpas BKIIKOYACT:

2.1

BAKHEUIIIME XWUMHUYECKUE TOHATHS: XUMUYECKUW 3JIEMEHT, aTOM, MOJEKYJa,
BEILIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOIHASI U HEOJTHOPOHAsI CMECH,
OTHOCHUTCJIbHBIC aTOMHAA U MOJICKYJIApHAasaA MAaCChl, KOJIMYCCTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOIISIPHBIA 00BEM, OKCHI, KHUCIOTa, OCHOBaHHE, COJb
(cpenmsis), XMUMHUYECKasi PEAKIUsl, PEaKIIUA COCTUHEHUS, PEAKIIUU PA3JIOKECHHUS,
peakIuy 3aMelleHus, peakuud oOMeHa, TeroBoW A((EKT peakluu, 3K30- U
SHIOTEPMHUECKHUE PEAKIIUU, PACTBOP, MAaCCOBAsl IOJIsI XMMHUYECKOTO AJIEMEHTA B
COCIMHEHUHU, MaccoBasi JOJII W TMPOIEHTHAs KOHLEHTpAlUs BEUIECTBA B
pacTBoOpe, SIIPO aToma, SIEKTPOHHBIN CIIOW aTroma, aTOMHasi OpOUTalb, PaJINyC
aTOMa,  BAJEHTHOCTb,  CTENEHb  OKHUCIEHUS,  XUMHUYECKas  CBSA3b,
ANEKTPOOTPHUIATENBHOCTD, MOJISIPHAs U HETIONIIpHasi KOBAJIEHTHAs! CBS3b, HOHHAS
CBsI3b, METAJIMYECKAs! CBS3b, KPUCTAIUIMUECKas pemiérka (aTOMHas, MOHHAs,
METaJuIn4YecKas, MOJIEKyJIIpHasl), HWOH, KAaTHUOH, aHHWOH, OJJEKTPOJUT U
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Kon
NpoBePsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TpeOGOBaHMSA K MPEIMETHBIM pe3yJibTaTaM 0a30B0ro0
YPOBHSI 0CBOCHHUSI OCHOBHOI1 00pa30oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoe PI'OC

HEDJICKTPOJIUT, AJIEKTPOIUTUYECKAs TUCCOIMALMS, pEeaKIui MOHHOrO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU, OKUCIUTEIh U BOCCTAHOBUTEID,
OKHUCIICHME ¥ BOCCTAHOBJIGHHE, OJJIEKTPOJIM3, XHMHUYECKOE paBHOBECHE,
oOpatumMble U HEOOpaTUMbIC pEaKIUH, CKOPOCTh XHMHYECKOH pEaKIlHy,
karanuzatop, [IJIK, koppo3ust MeTaioB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHHMS MacChl, NEpPHO-
andeckuid 3akoH .M. MengeneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

2.3

TEOPUM XMMMH: aTOMHO-MOJIEKYJISIPHAsE TEOpUs, TEOPUS IEKTPOIUTUYECKON
JUCCOLUALUU

Bnagenue ocHoBaMU XUMHYECKOU I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE MPABUIBHO KCIIOJIb30BAaTh N3YYEHHBIE BELIECTBA U MAaTepUAIbI (B TOM
YKClie MUHEpaJIbHbIE YA0OPEHUsI, METAJIbI M CIUIAaBbI, IPOAYKTHI IEpepabOTKU
MPUPOJIHBIX UCTOYHHKOB YTIEBOJOPOAOB (YIJi, IPUPOJHOTO rasza, Heptu) B
OBITY, CEJILCKOM XO3SIIICTBE, HA POU3BOJCTBE M IOHUMAHUE 3HAYEHUS KUPOB,
OeNKoB, YIJIEBOJAOB /Jsi OpraHuM3Ma 4eJOBeKa; YMEHHE MPOrHO3HPOBATh
BJIMSHUE BELIECTB M XUMHYECKMX IIPOIIECCOB HA OPraHuU3M YeJOBEKa MU

OKPY’KaIOIIYIO IPUPOAHYIO Cpesy

3.2

YMEHHE UHTETPUPOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUAMU APYTUX YU4EOHBIX
MPEIMETOB

3.3

HAJIMYHE OTBITa PabOTHI ¢ PA3IMYHBIMA HCTOYHUKAMH WH(OPMAIMN TT0 XUMUU
(HayyHass W Hay4yHO-TIONyJSpHAas JUTepaTypa, CJIOBapH, CIPABOYHUKH,
HuTepHeT-pecypcbl)

3.4

YMeHI/Ie O6T)€KTI/IBHO OIICHHUBATH HHq)OpMaHHIO O BE€IIECTBaAX, UX npeBpameHHﬂx
U TMPAKTUYECKOM MPHUMEHEHWH M YMEHHE HCIOJb30BaTh €€ sl pelIeHUS
y4eOHO-TI03HABATENbHBIX 3324

Bnagenue ocHOBaMU MOHSITUMHOTO anmapaTa i CAMBOJIMYECKOTO A3bIKa XUMUU
JUIs cocTaBleHust (OpMyJT HEOPraHMYECKUX BEIIECTB, YPABHEHUH XUMHUYECKUX
peakuuii; ocHoBaMu xuMuueckoil HomeHkIaTypsl (IUPAC u TpuBuanbHON)

YMenne o0BACHIThH CBSI3b MOJIOKEHHS dieMeHTa B [lepuoanueckoii cucteme ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHUYECKUX JIIEMEHTOB
(coctaB u 3apsg sapa, oOIIee YHUCIO JJIEKTPOHOB), paclpeaesieHueM
JJIEKTPOHOB II0 DHEPIreTUYECKUM YpPOBHSIM aTOMOB IIEPBBIX TPEX IEPUOIOB,
KaJusl U KaIbIUs

[IpencraBineHne O NEPUOAUYECKONM 3aBUCHUMOCTH CBOMCTB XHMHYECKHUX
3JIEMEHTOB (paJuyC aToMa, 3JeKTPOOTPULIATENBHOCTh), MPOCTHIX M CIOKHBIX
BEUIECTB OT MOJIOXKEHUS 3JeMeHTOB B [lepuoamueckoil cucteme (B MalbIxX
nepuoAax M riaBHbIX MOATPYIAX) U JIEKTPOHHOIO CTPOSHMSI aToMa

YMenue knaccuuuupoBarh:

7.1

XUMHNYECKHUEC DJIEMECHTHI

7.2

HEOPTaHNYCCKUEC BECIICCTBA

7.3

XUMHYCCKUEC PCAKITNH

YMeHue onpeaenrh:

8.1

BAJICHTHOCTD MU CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3apsaa HOHA

8.2

BUJI XUMHUYECKOM CBSI3U U TUI KPUCTAJUTMUECKON CTPYKTYPHI B COETUHEHUSX

8.3

XapakTep Cpeibl B BOAHBIX pacTBOpax BeUIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIINTEIIb U BOCCTAHOBHUTCIIb
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Kon IIpoBepsiemble TpeOGOBaHMSA K MPEIMETHBIM pe3yJibTaTaM 0a30B0ro0

NpoBepseMoro YPOBHSI 0CBOCHHUSI OCHOBHOI1 00pa30oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'O
TpedoBaHMSI o01ero oopazoBanus Ha ocHoe PI'OC
9 YMeHne xapakTepu3oBaTh (U3NYECKHe U XUMHUECKUE CBOMCTBA!

NPOCTHIX BEIIECTB (KMCIOPOJ, 030H, BOJAOPO/, rpaduT, aiMas, KpEMHHMH, a30T,

9.1 o o - . .
docdop, cepa, XJI0p, HATPHUH, KUK, MATHUN, KaJIbIIUNA, A TFOMUHHH, JKeJIe30)

CIIOXHBIX BEIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpPOB (BOJAa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPO/I, OKCUIBI U TUIPOKCU LI MeTauioB [-IIA rpymnm,
9.2 amromunms, meau (I1), munka, sxeneza (I u III), oxcuawr yrnepoma (I u 1V),
kpemuus (IV), azota u pocdopa (Il u V), cepst (IV u VI), cepaucras, cepuas,
a30THUCTast, a30THas, pochopHas, yrojapHas, KpeMHHEBAsi KUCIOTa U UX COJIN)

IPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT UX
9.3 COCTaBa W CTPOCHHS, MPUMEHEHHE BEIISCTB B 3aBHCHMOCTH OT WX CBOWCTB,
BO3MOKHOCTH MTPOTEKAHHSI XMMHUYECKHX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBHUIX

VYMeHue cocTaBisTh MOJICKYJISIDHBIC U MOHHBIC YPAaBHCHUSA peaKHHﬁ, B TOM

10 )
qrce:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONIMX XUMHYECKHE CBOWCTBA HM3yYEHHBIX KIACCOB (TPYyIIN)
HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPIKIAOINX TCHETUYECKYIO B3aUMOCBSI3b MEXK/TY HUMH
11 YMeHue BBIYUCISTE (IIPOBOUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO
JIOJTIF0 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHUMHUYECKHX pPEaKIHil U HAaXOAWTh KOJHMYECTBO BEIECTBA,
00BEM M MacCy peareHTOB HITH MPOYKTOB PEAKITHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJJAMH HAYYHOTO T[O3HaHWs (HaOMIoIeHue, H3MEepeHHe,
121 DKCIIEPUMEHT, MOJAEIUPOBAHUE) TPH HU3YUYEHUU BEIIECTB U XHUMHUYECKUX
SBIICHUI; yYMEHHE C(HOpPMYIHPOBATH MPOOJIEMY W MPEUIOKUATh TyTH e
peleHus
122 0e30macHoi paboThl ¢ XUMUYECKHMMH BEIIECTBAMHU, XUMHUUYECKON MOCYI0N U

1a00paTOPHBIM 000PYIOBAaHUEM

mpaBujaMu 0€30MacHOTO OOpaIleHusi ¢ BEHIECTBAMH, HCIIOIb3YEMBIMU B
MOBCEHEBHOM KHM3HU, NPaBUJIAMH TIOBEJICHUS B LIENAX COEpEXEHUS 3/10POBbS
12.3 U OKpyXarolled MNpupogHOW cpenabl; MOHMMaHHWE Bpeaa (OMacHOCTH)
BO3/JICUCTBUS HA JKUBBIE OPraHU3MBl ONpPEAEIEHHBIX BEIIECTB, CIIOCOOOB
YMEHBIICHUS ¥ MPETOTBPAISHIS UX BPEITHOTO BO3JICHCTBHUS

Hanuuue MNPAaKTUYCCKUX  HABBIKOB  IIJIAHUPOBAHUA U OCYHICCTBJICHUA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13

U3Y4Y€HHE U onucaHue (U3NYECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE
131 C pU3MYECKUMU U XUMHUYECKUMH SIBJICHUSMH; OINBITHI, WIUIIOCTPUPYIOIIHNE
MPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuit

13.2 H3y4deHHue Croco0O0B pa3eICHHs CMecei
MOJTyYeHUE KHCJIOpPOJa W H3YYCHHE €ro CBOKMCTB; IOJydeHHE BOIOpPOAA
13.3 U U3y4YCHUE €ro CBOMCTB; IIOJIy4CHHME YIVICKHUCIOIO TIa3a W H3Y4YCHUE €ro

CBOICTB; MOJyYEHUE aMMHaKa U U3Y4EHUE €r0 CBOWCTB
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Kon

NpoBePsSIeMOro
TpedoBaHMSI

13.4

IIpoBepsiemble TpeOGOBaHMSA K MPEIMETHBIM pe3yJibTaTaM 0a30B0ro0
YPOBHSI 0CBOCHHUSI OCHOBHOI1 00pa30oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoe PI'OC

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0JIEH PACTBOPEHHOTO
BEILIECTBA

135

NpPUMEHEHHUE MHAMUKATOPOB (JlakMyca, METUJIOpaHka U (QeHoadTarenHa) s
OTIpeIeNIeHUs XapaKTepa Cpebl B paCTBOPAX KUCIIOT U IEI0YeiH

13.6

UCCIIC/IOBAHUE U OMNHCAHWE CBOMCTB HEOPTraHMYECKUX BELIECTB Pa3IMYHBIX
KJIACCOB; M3YY€HHE B3aHMMOJICHCTBUS KUCIIOT C METAJJIAMHU, OKCH/IaMH METaJLJIOB,
pacTBOPMMBIMM ¥ HEPAaCTBOPUMBIMH  OCHOBAaHHSIMH,  COJISIMU; TIOJTyYCHUE
HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOIO METajula JAPYruM U3
pacTBoOpa CoJH; HCccleI0BaHne aM(pOTEPHBIX CBOMCTB THAPOKCUIOB aTFOMUHUS
U IIMHKA

13.7

PpEIICHUEC JOKCIICPUMCHTAJIBbHBIX 3aJad II0 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); «3JICKTp0JII/ITI/I‘~IeCKa$I JUCCOLIMAIIUs),
«Baxkneinine HeMeTamabl U HX COCAUHCHUA», «BakHelme MeTajuibl ¥ UX
COCOAUHECHUA»

13.8

XUMHYCCKHE OSKCIIEPUMEHTBI, WJUTIOCTPUPYIOIIME TMPU3HAKKA TPOTCKAHHS
peakiuii MOHHOTO OOMEHA; KAauYeCTBCHHBIC PEaKIMM Ha MPHUCYTCTBYIOIIHME B
BOJIHBIX PAacTBOpPaxX HMOHBI: XJOPHI-, OPOMHUI-, UOIUI-, CyIbdaT-, docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUAPOKCH]I-MOHBI, KATHOHBI aMMOHHUS, MarHus,
KaJIbLIMS, AIFOMUHMUS, JKkele3a (2+) u xkenesa (3+), meau (2+), muHka

14

YmMmenue:

141

MNpEACTaBIATL PE3YJIbTAThI OKCIICPUMCHTA B (1)0pMe BBIBOJAOB, J0Ka3aTCIIbCTB,
Fpa(l)I/IKOB n Ta6J'II/II_I " BBIABJIATH SMIIMPUYCCKUEC 3aKOHOMCPHOCTH

14.2

YCTAQHABJIMBAaTh CBA3M MEXIY peaJbHO HaOJII0AaeMbIMU XUMHUYECKUMHU
ABJICHUSIMU M TMPOLIECCaMH, MPOUCXOAAIIMMU B MakKpo- M MHKPOMHDE,
OOBSACHATH IPUYMHBI MHOTOOOpa3Hsl BEIIECTB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM

IrOCYJAPCTBEHHOM 3K3AMEHE 110 XUMUHU

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

Kon
1 [lepBoHavalibHbIE XUMUYECKHE TTOHSATHUS
1.1 UwucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMUYECKHE IeMEHThI. CHMBOJIBI XUMUYECKUX 31eMEHTOB. [IpocThie
M CJIOKHBIC BEIIECCTBA.
1.3 Xumuaeckasi popmyna. BaareHTHOCTh aTOMOB XUMHUECKHX JIEMEHTOB. CTETIeHbh OKHUCIICHUS
14 3aK0H MOCTOSHCTBa cocTaBa BemiecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIIpHast Macca. MaccoBas 10151 XUMHYECKOTO AJIEMEHTa B COEIMHEHU U
15 KonnyectBo BemectBa. Monb. MonsipHass Macca. MossipHblid 00bEM ra3oB. B3anMocBs3b
KOJINYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 Ou3NYeCKMe U XHUMHUYECKHE SBJICHUA. XHUMHYECKas peakius W €€ MNpPHU3HAKUA. 3aKOH
COXPAaHEHUs MAacChl BEIIECTB. XUMHUUECKNE YPAaBHEHUS
2 [lepuonuueckuii 3akoH u llepuoandeckas cucTeMa XHMMHUYECKHMX  DJIEMEHTOB

JL.W1. MenneneeBa. CTpoeHHE aTOMOB
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2.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

[Tepuonuueckuii 3akoH. Ilepuoguueckas cucrema xumuyeckux anemeHtoB J[.M. Menne-
neesa. Ileproasl u rpynnsl. @U3NYECKHUN CMBICI IOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOIA
Y TPYIIBI JIEMEHTA

2.2

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DiekTpoHbl. CTpOEHUE AIEKTPOHHBIX
o0oylouek aToMOB TeEpBbIX 20 XUMHYECKHX JJIEMEHTOB [lepuoInYecKoil CHCTEMBI
.. MengeneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
Kanusl, Kablug (paguyca aToMOB, JIEKTPOOTPHUIATEIbHOCTH, METAJUIMYECKUX U HEMeTal-
JIMYECKUX CBOMCTB) U UX COCIUHEHUN B COOTBETCTBUU C MOJIOKEHUEM AieMeHTOB B [lepuo-
JIMYECKON CUCTEME U CTPOEHUEM X aTOMOB

CtpoeHue BeniecTra

3.1

Xumuueckasi cBa3b. KoBaseHTHas (MOJISIpHAsE M HEMOJISIpHAsi) CBA3b. DJIEKTPOOTpPHIIA-
TEJIbHOCTh XMMUYECKHUX 3JIEeMEHTOB. MloHHas cBA3b. Merajuinueckas CBs3b

3.2

Tunsl KpHUCTAUIMYECKUX PEIIETOK (aTOMHAas, HOHHAs, METaJUIMYecKas), 3aBHUCUMOCTb
CBOMCTB BEIIECTBA OT THIA KPUCTAJNINYECKON PEIIETKN U BUAA XMMUYECKOH CBSI3H

Baxneiimne npencTaBUTENM HEOPraHWYECKHUX BellecTB. HeMeramsl M MX COEQUHEHUS.
Merasuibl ¥ UX COEAUHEHUS

4.1

Knaccudukanys m HOMEHKIATypa HEOPraHWYECKUX COEIMHEHHUIl: OKcuIoB (coieobpa-
3YIOIIME: OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) W HECOJIeo0pa3yoIlne; OCHOBAHUU
(ménoyn U HEpacTBOPUMBIE  OCHOBAHHA); KHUCIOT  (KUCIOpPOJACOAEpKallMe U
OECKHICIOPOAHBIE, ONHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX M KUCIIBIX)

4.2

dusnyeckne ¥ XMMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETANIOB: BOAOPOJA, XJIOpa,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepona, KpeMHHS

4.3

dusznyueckue U XUMMHYECKHE CBOMCTBA IMMPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHUA, HATpUA, Ka-
JInd, MarHusd MW KajJbliys, aJIIOMHUHHA, XCJIC3a. 3H€KTpOXHMH‘~IGCKHfI pAaa HaprDKeHI/Iﬁ
MCTAJIJIOB

4.4

dusnyeckne M XUMHYCCKHE CBOMCTBA BOOOPOOHBIX COCI[I/IHGHI/II\/JI HEMCTAJIJIOB: XJIOpPO-
BOAOpPOda, CCpOBOAOPOAA, AMMHUAKaA

4.5

duznyeckue M XUMHYECKHME CBOilcTBa okcuaoB HemetamoB: cepbl (IV, VI), azora
(1, 1V, V), dochopa (III, V), yrmepoma (II, IV), xkpemuus (IV). IonyueHwe OKCHIOB
HEMETAJIOB

4.6

Xumudeckue cBoiictBa OKcuaoB: MeTauioB IA—IIIA rpymm, twunka, memu(Il) m xemesza
(11, 111). TTomy4yeHne OKCHIOB METAIIIOB

4.7

XUMHYECKUE CBOWCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCHIOB (Ha TPUMEPE THUIPOKCUIOB
ATIOMUHHS, XKenesa, nHkKa). [lonydenne ocHOBaHMI U aM(OTEPHBIX THIPOKCHIIOB

4.8

OOmre XMMHYECKHE CBOIMCTBAa KHUCIIOT: XJIOPOBOJOPOIHON, CEPOBOJOPOJIHOM, CEPHUCTOM,
CEepHOMU, a30THOU, (GochopHOH, KPEeMHHEBOM, yrodbHOU. OCOOBIE XMMHYECKHE CBOWCTBA
KOHIEHTPUPOBAHHOW CEPHOM U a30THOM KUCHOT. [lomydenue kuciaor

4.9

OO6mme XuMHUIECKHEe CBOMCTBA cpeHux coiied. [lomydenue conei

4.10

[Tonyyenue, coOupanue, pacro3HaBaHUE BOAOPOJA, KUCIOPOAA, aMMHAKa, YTJIEKUCIOro
rasa B JJabopaTOpuu

411

[Tonydyenne aMMuaka, CEpHON U a30THOM KHUCIOT B MpOMbINUIEHHOCTH. OO1IMe crnocoob!
IIOJIYYEHUSI METAJIOB

4.12

I'enermueckas CBA3b MCXKY KilaCCaMU HCOPTraHNYCCKUX COe)II/IHeHI/Iﬁ

XHUMHUYECKHE PCaknun

5.1

Knaccuukanus XMMHYECKHX pEakIMi MO pa3iMyHBIM MPHU3HAKAM: MO YUCIY M COCTaBy
YYacTBYIOUIMX B PEAaKIMM BEIIECTB, MO TEIIOBOMY 3 (EeKTy, 0 U3MEHEHHIO CTENeHe
OKHCJIEHUS] XMMHUYECKUX JIEMEHTOB
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
59 TennoBoil 3pdexT XMMUYECKOH peakuy, TEPMOXUMUYECKUE YpPaBHEHUSA. DK30- U 3HJIO-
TEPMHUUYECKHE peakMU. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCANTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OKUcauTenu u BocctaHoBuTenu. Ilponeccst
5.3 OKHCJICHUS U BOCCTAHOBJICHUS. DJIEKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON
peakuuu
54 Teopus anexkrponauTuyeckoit qucconranu. Katnonsl, aHHOHbBI. DIEKTPOIUTHI U HEINEKTPO-
nuThl. CHIIbHBIE U C1a0ble 31eKTpoauThl. CTeneHb TUCCOIHALNN
55 PeaKu"I/m HMOHHOr0 0OMeHa. Y ClIoBHS HpOTEKAHHS peaKiuii HOHHOro 0OMeHa, MOJIHbIE U CO-
Kpal€HHbIE HOHHbIE YPABHEHHUS peaKuil
6 XuMust U OKpyXxarolas cpeja
BemectBa u mMarepuaibl B OBCEJHEBHOI *M3HM yeroBeka. be3omacHoe MCnosiab30BaHUE
6.1 BELIECTB U XUMUYECKUX peaKkuil B JabopaTopuu u ObITy. [lepBas moMorb npyu XUMHYECKUX
0’KOTrax M OTPaBJIECHUSAX
XUMUYECKOE 3arpsi3HEHUE OKPYXKaloUe cpenbl (KUCIOTHBIE JT0KIU, 3arps3HEHNUE IIOYBBI,
6.2 BO37yXa U BOJOEMOB), CIOCOObI ero mpenorBpamieHust IIpenenbHas nomycTUmasl KOH-
' uentpanus Bemect (ITJK). Pons xumMuu B pemieHnn 3K0JI0rHYeCKuX MpooseM. Y cuieHue
NapHUKOBOro 3 deKTa, pa3pylieHne 030HOBOT'O CII0s
[Tpumenenue cepsl, a3ota, Gpocopa, yriiepoaa, KpEMHHS U UX COCTUHEHUH B OBITY, ME/IU-
6.3 LIUHE, IPOMBIIUIEHHOCTH U CEIbCKOM X03siiicTBe. [IprMeHeHe MeTaIoB U CIUIaBOB (CTallb,
' YYT'YH, AIOPATIOMHHUN, OpoH3a) B OBITY M NPOMBINUIEHHOCTH MX coequHeHui. [lonsTue
0 KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUThI UX OT KOPPO3UU
6.4 [IpupoHble UCTOYHHUKH YIJIEBOAOPOAOB (YroJib, IPUPOAHBIA ra3, HePTh), MPOTYKTH UX
nepepaboTku (6EH3MH), X POJIb B OBITY M IPOMBIIUIEHHOCTH
IlepBoHaYaIbHBIE TOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COSJUHEHUSX yriepoa (MeTaH,
6.5 9TaH, 3TWJIEH, alleTWIEeH, ATaHOJ, MIMUEPHH, YKCycHas kuciota). [lonstue o Guonornuecku
B)KHBIX BELIECTBAX: KUPaX, OEIKAX, YIIEBOJAX — M UX POJIM B XKHU3HU YETOBEKa
7 Pacuérsr:
7.1 110 GpopmysamM XUMHUYECKUX COETMHEHUN
7.2 Macchbl (MAacCOBOI) 10JIM pacTBOPEHHOTO BELIECTBA B PaCTBOPE
7.3 110 XUMUYECKUM YpaBHEHHSIM
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