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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHHM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTAaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeNbHON MPOTrpaMMBbl
OCHOBHOTO 0011ero oopazoBanus, npeacraieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboyeil mporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHLIETIIMK IPETOJaBaHUs
yueOHOro mnpenMera «XuMmus» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoi
Oenepauni.

[Iporpamma mo xuMHUM Ja€T TpEACTaBIEHUE O LENsAX, OOIIeld cTpaTeruu OoO0ydeHwus,
BOCIUTaHUS W  pPa3BUTUA  OOYy4alOIIMXCS CpEeACTBAMM  yuyeOHOro TMpeaMera,
YCTaHABIMBAET  00s3aTeIbHOE  MPEAMETHOE  COoJepKaHue,  MpPEeAyCMaTpUBaET
pacrpeneneHue €ro Mo KilaccaM M CTPYKTYpUPOBaHHE IO pasleliaM M TeMam
IPOTPAMMBI 110 XUMHH, ONIPEAEISAET KOJIMYECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKH
COJIEp/KaHMsI, PEKOMEHJIYEMYIO IMOCIEA0BATEIbHOCTh H3YyYEHHS XHUMHUU C YYETOM
MEXMIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydarouuxcs, OonpenessieT BO3MOXHOCTH MpeaMera st
peanuzanuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTEIbHOM
nmporpaMMbl Ha ypOBHE OCHOBHOI'O OOIIEero oOpa3oBaHMs, a Takke TpeOOBaHHWH K
pesynbrataM OOy4YeHUsi XMMHUU Ha YpPOBHE IIeJIed W3y4deHUs MpelMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TI0O3HABATENBHOMN JIEATETFHOCTH 00YYaIoIEerocs Mo OCBOCHUIO Y4eOHOTO
COJIEp/KAHMUS.

3HaHME XMMUHM CIIYKUT OCHOBOHM Il (POPMHUpPOBAHUS MHUPOBO33PEHHs 00yYaroierocs,
€ro IMpEeACTaBICHUA O MATepUAIIBHOM €IWHCTBE MHUPA, BAXKHYI pOJIb HWIPAIOT
dbopMupyembie XUMHEH TPEICTABICHUS O B3aHMOIPEBPAIICHUSIX SHEPTUM U 00
HBOJIIOIMH BEIIECTB B MPHUPOJIE, O MyTIX PEIICHHs TI100aTbHBIX MPOOIEeM YCTOWYUBOTO
pa3BUTHS YEJIIOBEYECTBA — CBIPbEBOM, SHEPrETUUYECKOW, IMHUIIEBOM M SKOJIOTHYECKOU
0e30MacHOCTH, MPOOJIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3alid BO3MOXKHOCTEW [IJIi CaMOpa3BUTUS U (POPMUPOBAHHUS
KyJIbTYpBI TUYHOCTH, €€ 001Iel 1 QyHKIIMOHATHLHOW TPAaMOTHOCTH;

BHOCUT BKJIaJA B (OpPMHPOBAHWE MBIIUICHUS ¢ TBOPYECKUX CIOCOOHOCTEH
oOyyarouuxcs,  HaBBIKOB ~ HX  CaMOCTOSITENIBHOM  y4eOHOM  JesATeNbHOCTH,
DKCIIEPUMEHTATBHBIX W  HWCCJENOBATEICKMX YMEHMH, HEOOXOIUMBIX KaKk B
MOBCEAHEBHON JKM3HM, TaK W B MPO(PECCHOHATBHON MEATeNTbHOCTH, 3HAKOMHUT CO
cnenuUKOd HAYYHOTO MBINUICHUS, 3aKIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJsa Ha
€AMHCTBO MPHUPOJBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM ATArloM B (POPMUPOBAHUU
€CTECTBEHHO-HaYYHOH TI'PaMOTHOCTH OOYy4YaroOIIMXCs; CIIOCOOCTBYET (DOPMHPOBAHHUIO
LIEHHOCTHOT'O OTHOUIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY,
BHOCHUT CBOM BKJIaJl B 3KOJIOTMUECKOE 00pa30BaHUe 00yUYarOIUXCsl.



JlanHble HampaBlieHUs] B OOYYEHUU XUMUU O0ECIEeUrBAIOTCS CeU(UKON ColepKaHUs
y4eOHOro peAMeTa, KOTOPBIN SBIISIETCS MeAarorudecku aIanTUPOBAHHBIM OTPAKEHUEM
0a30BOM HayKH XUMHUH Ha OTMPEICIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTr0 00111eT0 00pa30oBaHUs OPUEHTUPOBAH HAa OCBOCHUE
00y4JarolMUMHCsl CUCTEMbl NIEPBOHAYATBHBIX MOHATHN XWMHH, OCHOB HEOPTaHUYECKOM
XUMHUM U HEKOTOPBIX OTJAEIbHBIX 3HAYMMbBIX MOHATUN OPraHU4YeCKOU XUMUHU.

CrpykTtypa coaepxkaHus IporpaMMbl 0 XUMHUH c(POpMHUpOBaHA HA OCHOBE CUCTEMHOTO
noaxona kK e€ wu3ydyeHuro. CoaeprKaHWE CKIIAJbIBAETCA W3 CHUCTEMbI IMOHATHH O
XUMHUYECKOM SJIEMEHTE U BEIIECTBE U CUCTEMbl MOHATHI O XUMUYecKoi peakiuu. O0e
3T CUCTEMbI CTPYKTYPHO OPraHU30BAHBI MO MPHUHIIUITY MOCIEI0BATEIBHOTO PAa3BUTHS
3HAHUM Ha OCHOBE TEOPETUYECKUX MPEJCTABICHUNA PA3HOTO YPOBHS: — aTOMHO-
MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa JI. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YY€HHUS O CTPOCHUHU aTOMa U XUMUYECKOM CBSI3H;

— TIpeACTaBICHUN 00 AJICKTPOJUTUUECKON AMCCOIMAIIMN BEIIECTB B PACTBOPAX.
TeopeTnuecknue 3HAHUST PACCMATPUBAIOTCA HA OCHOBE AMIMUPUYECKH IMOIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIBLHO OT OJJHOTO YPOBHS K JIPYyTrOMY,
BBITIOJIHSIST  (PYHKIIMM OOBSICHEHUS ¥ TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W
BO3MOXXHOCTEW MPAKTUYECKOT O IPUMEHEHHUS U MOJYYEHUs U3YyUaeMbIX BELIECTB.
OcBoeHue mporpaMmbl MO XHMHUHU CIOCOOCTBYET (OPMHUPOBAHUIO TPENCTABICHUS O
XUMHUYECKOW COCTAaBIIOLICH HAy4YHOM KapTUHBI MHpAa B JIOTMKE €€ CHUCTEMHOU
IPUPOJBI, LIEHHOCTHOTO OTHOLIEHHS K HAy4YHOMY 3HAHUI0O M METOJaM II03HAaHWUS B
HayKe. M3yueHne XMMUU MPOUCXOAUT C IPUBIICUCHUEM 3HAHUN U3 paHEE U3YUYEHHBIX
yueOHBIX mpeaMeToB: «Okpyxaromuii mupy», «buonorus. 5-7 knacce» u «duszuka. 7
KJIacC».

[Ipu M3yueHnn XUMHUHU TPOUCXOIUT (DOPMHUPOBAHKE 3HAHUN OCHOB XMMHYECKOW HAYKH
Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, PAKTUUYECKON JACSITEIILHOCTH YeJIOBeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJbTYpbl. 3a7a4a y4eOHOro IpeIMeTa COCTOUT
B (OPMHUPOBAHUU CHUCTEMbl XMMHUYECKMX 3HAHUN — Ba)XKHEWIIUX (HAKTOB, TOHSITH,
3aKOHOB M TEOPETUYECKUX TMOJIOKEHHUH, JOCTYMHBIX 0000IMICHII MUPOBO33PEHUYECKOTO
XapakTepa, sS3blKa HayKH, B MPUOOIICHUH K HAyYHBIM METOJIaM MO3HAHUS MPU U3yUCHUU
BEIIECTB M XUMHUYECKUX peakiuii, B (OPMUPOBAHUU M PA3BUTUU TO3HABATEIHHBIX
YMEHUN M UX MPUMEHEHWU B Y4eOHO-TIO3HABATEIHHON M y4eOHO-HCCIEA0BATEIbCKOM
JESITETPHOCTH, OCBOCHHWM TIpaBWJ 0O€30MacHOro oOpamieHusi ¢ BeHecTBaMU B
[MOBCEHEBHOM KU3HHU.

[Tpn m3ydeHNM XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUSI BAXKHOE 3HAYCHUE
MpUOOpEN TaKKe eI, KaK:

— dbopMHUpOBaHME  WHTEIUIEKTYadbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TMPUHATUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;



— HaIlpaBJICHHOCTh OOYYEHHsI HA CHCTEMAaTUYECKOe MPUOOILEHNE O0ydarommxces K
CaMOCTOSITEJIbHOM TO3HABATENIIbHON JESATENbHOCTH, HAYYHBIM METOAaM TMO3HaHUs,
bopMUPYIOIINM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

— o0OecrieyeHue YCIOBHM, CHOCOOCTBYIOUIMX NPHOOPETEHHIO OO0YyYaroIUMHUCH
OMbITa Pa3HOOOPA3HOMN 1€ATENbHOCTH, TO3HAHUS U CAaMONO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIMM), MMEIOIIUX YHUBEPCATIbHOE 3HAYEHUE JIA Pa3TMYHBIX
BUJIOB JICSITEIILHOCTH;

- dbopmupoBanue o01IeH PyHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH,
B TOM YHCJIE YMEHHUM OOBSICHATH M OLICHUBATHh SIBJICHUS OKPYXKAIOLIEro MHpa,
UCIIOJIB3YSl 3HAHUS M OMBIT, MOJYYCHHBbIC MPU HU3YYCHUU XUMHH, TPUMEHSATh UX MPH
pelIeHuy npooJieM B MOBCETHEBHOM )KU3HU U TPYIAOBOM JI€ATEIbHOCTH;

— dbopmupoBaHue y O0Oy4YalOIIMXCS TYMAaHUCTUYECKUX OTHOIICHUM, MOHUMAaHUS
LEHHOCTH XWMHYECKMX 3HAHMM /i1 BBIPAaOOTKM SKOJOTHYECKH LEIeco00pa3HOro
NOBE/ICHUSI B OBITY U TPYAOBOM JIEATEILHOCTH B LEISX COXPAHEHUSI CBOETO 3/10POBbSI U
OKPY’KAIOIIEH IPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOQ ISl U HAMPABIEHHOCTH JalbHEHIIIET0 0O0yUEeHHUS.

OO611ee 4nco 4acoB, OTBEIEHHBIX I U3YUCHHS] XUMUU HA YPOBHE OCHOBHOI'O OOIIEro
oOpasoBanus, cocTaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B HeJem0), B 9
Kjacce — 68 yacoB (2 yaca B HEJENIO).

COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XuMuM B KM3HU YEIOBEKA. XUMHS B CHCTEME HayK. Tena u
BemiecTBa. duznueckre CBONCTBA BEIIECTB. ArperaTHoe COCTOsSHUE BellecTB. [loHaTue
0 MeToJax TMo3HaHWA B XxuMuu. Yucteie BemiecTBa U cMmecu. CrocoObl pasieneHus
CMECEH.

ATOMBI M MOJIEKYJIBl. XUMHYECKHUE 3JIeMEHTbl. CHUMBOJBI XUMHUUYECKUX 3IIEMEHTOB.
[IpocTeie u ciioxHBIE BENECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemllecTB. OTHOcUTeNbHAasE aTtoMHas Macca. OTHOCUTENIbHAs
MOJIEKYJISIpHas Macca. MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B COEITNHEHUN.
KommuecTBo BemectBa. Moisb. MossipHass macca. B3anmMocCBs3b KOJIMYECTBA, MacChl U
Yuclia CTPYKTYPHBIX €IWHHI] BemecTBa. Pacu€Ttel mo QopMylnaM XHMHYECKHUX
COEIMHECHUM.



OuU3NYECKUEe U XUMHYECKHUE SIBIICHUS. XUMUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MAacCChl BEIIECTB. XMMHUYeCKUE ypaBHeHMs. Knaccudukamuss XUMUYECKHUX
peakiuil (CoeIMHEHUs, pPa3IoKEHUs, 3aMeIeHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm: 3HaKOMCTBO C XUMHYECKOHN MOCYA0M, MpaBuiIiaMu paboThl
B jabopaTopuu U npuémMamMu oOpauieHust ¢ 1abopaTopHbIM 000pY/IOBaHUEM, U3YUEHUE
1 onucanue (U3UYECKUX CBOWCTB 00pa3I0B HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢bu3nyeckux (IJ1aBlIeHUE BOCKA, TastHUE JIbJla, paCTUPAHUE caxapa B CTyNKe, KUIICHUE U
KOHJICHCAIIUSl BOJABI) U XUMHYECKUX (TOpEeHHUE CBEYH, NPOKAJIMBAHUE MEIHOU
MIPOBOJIOKHU, B3aUMOJICMCTBHE MeJa C KUCJIOTOM) sIBIEHUM, HAaOJIIOJEHUE U OINHCAHUE
MPU3HAKOB MPOTEKAHUSI XMUMHYECKUX PEaKIUi (pasiokeHue caxapa, B3auMOJCHCTBUE
CEpHOM KHUCJIOTBHI C XJOpuaoM Oapusi, paszioxenue ruapokcuaa wmeau () mpum
HarpeBaHWU, B3aUMOJICHCTBUE Xkene3a ¢ pactBopom cosnt meau (1), uzydenue cnocoboB
pa3lielieHus CMeceil: ¢ TIOMOIIbI0 MarHuta, (QUIBTPOBaHUE, BHITIAPUBAHMUE,
JTUCTUJUISIMSA, XpoMaTorpadusi, mpoBeIeHUEe OYMCTKH TTOBAPEHHOW COJIU, HAOJIOJCHUE
U ONHUCAaHUE PE3YIbTATOB MPOBEIACHUS OMbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
Macchl, CO3/TaHUE MO/JIeTIel MOJIEKYI (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BellecTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kuciaopoa — 37€MEHT U IIPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gu3nueckrue U XUMMUYECKHue CBONCTBA (peakiuu
ropenusi). Oxcuabl. [lpumenenne kucinopoga. CrnocoObl MOJY4YEHHS KHUCIOPOJa B
nabopaTopuu M TnpombiluieHHOCTH. KpyroBopor kucimopoga B mnpupone. O30H —
AJUTOTpOITHAs MOAU(PUKALINUS KUCTOPO/a.

TemoBoit 3dPexkT XUMUYECKON peaklnu, TEPMOXUMHUYECKHUE YpaBHEHUS, JK30- U
SHIAOTEPMHUYECKHE peakuuu. TOIIMBO: YroJib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHE
napHUKoBOro 3¢ dexra, pa3pymeHue 030HOBOTO CIIOSI.

Bogopon — nsnemeHT u mpocTtoe BemecTBo. HaxoxaeHue Bomopona B IPUPOJE,
dusznueckre U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moayueHust. Kuciorsl u
COJIH.

MounspHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boma kak pactBopurens. PactBopel. HacelieHHblE U
HEHACBIIEHHBIE PAaCTBOPBI. PacTBOpHMOCTH BelIecTB B BoAE. MaccoBas 10J1s1 BEIIECTBA
B pacTBope. XUMHUUYECKHUE CBOMCTBA BOAbl. OcHOBaHMS. POb pacTBOPOB B MPUPOJIC U B
KU3HU YesnoBeka. KpyroBopoT BoAbl B puUpoAe. 3arps3HeHne NpupoaHbix Boa. Oxpana
Y OYKCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coenuHeHuid. Oxcuapl. Kimaccudukamus OKCHIOB:
coneobpasyromue (OCHOBHBIE, KHCIOTHBIC, aM(pOTEpHBIE) W HEcoJeoOpa3yromIue.
Homenkiatypa okcunoB. Ou3nyeckne U XMMHYECKHE CBOMCTBA OKCUAOB. [lomyueHue
OKCHJIOB.

OcnoBanus. Kmaccudukaiys ocHOBaHUM: MIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenkmarypa ocHoBaHuid. @PU3NYECKME W XUMHUYECKHE CBOWMCTBA OCHOBAHUM.
[Tomydyenue oCHOBaHUM.



Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. Dusuueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. P aktuBHoCcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknarypa coneil. @u3n4eckue u XUMUYECKUe CBOMCTBA cosel. [lonyuenue
COoJIeH.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCMHEHUM.

Xumuueckuil IKcnepumenm:. KA4eCTBEHHOE ONPENEIICHUE COAEpKaHUs KHCIOpOAa B
BO3/lyX€, MOJy4YyeHue, coOMpaHue, paclo3HaBaHUE U H3YUYEHUE CBOWCTB KHUCIOpOJa,
HaOJII0/ICHUE B3aMMOJICHCTBUS BEUIECTB C KHUCIOPOJIOM M YCIOBUS BO3HUKHOBEHUS U
peKpalieHus ropenus (rmoxapa), 03HaKOMJIEHHE C 00pa3liaMu OKCUJIOB M OTTUCAHUE UX
CBOMCTB, TMOJy4Y€HHE, COOMpaHUE, paclo3HaBaHUE M H3YyUYCHHE CBOWMCTB BOAOpPOJIA
(ropenue), B3auMoieiicTere Bogopoa ¢ okcuaoM meau (1) (Bo3amokHO ucToib30BaHKE
BUJIEOMATEpUasIoB), HaOMoAeHHe O0Opa3loB BEIIECTB KOJMYECTBOM |  MOIb,
UCCJIeIOBAaHNE OCOOEHHOCTEW PACTBOPEHUS BEUIECTB C PA3IMYHON pPaCTBOPUMOCTHIO,
IPUTOTOBJIEHUE pAaCTBOPOB C OINPEAEIEHHOM MAcCOBOM JI0Jied PacTBOPEHHOIO
BEI[ECTBA, B3aMMOJICCTBUE BOJBLI C METa/UIaMH (HATpUEM M KajbIlieM) (BO3MOXKHO
UCITIOJIb30BaHUE BUICOMATEPUAIIOB), UCCIIEIOBAHNE 00Pa3ll0B HEOPraHUYECKUX BEIIECTB
pPa3IMYHBIX KJIAaCCOB, HAOJIIOJCHHWE HW3MEHEHMsI OKPAaCKM HHJIMKATOPOB B PacTBOpax
KUCTIOT U IleNioueid, uzydeHue pzaumopaeiictBusi okcuaa menu (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJUIaMHU, PEaKLMil HEUTpAIU3allUH, [TOTyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO MeETajuia APYTMM H3 pacTBOpa COJH, pPEIIEHUE
AKCHEPUMEHTAIBHBIX 3alad 10 TeMme «BaxHeWline KiIacchl HEOPraHUYECKUX
COEIMHEHUI).

IMepuoauyeckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux djaemeHTon 1. U.
MeHngeJieeBa. Crtpoenue aTOMOB. XumMuueckas CBfI3b.
OKucaNTeTbHOBOCCTAHOBUTEIbHbBIE PEAKINHU

[lepBbie TOMBITKM KJIACCH(PUKAIMH XUMUYECKUX dJeMeHTOB. lloHaTtne o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIEI0YHO3EMEIIbHBIE METAILIbI, TAJIOT€Hbl, HHEPTHBIE
ra3pl). OJEMEHTBHI, KOTOpble 00pa3yloT amdQOTepHbIE OKCHIBI U THAPOKCHUIBI.
Ilepuonnueckuit 3akoH. llepmommueckas cucrema xumudeckux asnemeHroB J[. WM.
MenneneeBa. Kopotkonepuwomnas u jnuHHonepuonHas (opmer [lepuonnueckoi
cucrembl xumuyeckux diemeHtoB J[. WM. Menneneesa. Ilepuoabl W TpyIIIbL
@U3NYECKUN CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IMEPHUOJA U TPYIIIBl AJIEMEHTA.
Crpoenue artomoB. CoctaB aroMHbIX snaep. HM3otombl. OnexkTpoHbl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKUX dneMeHToB [lepmonnueckoi
cucrembl J[. M. MenngeneeBa. XapakTEpUCTHKAa XUMHYECKOTO 3JJIEMEHTA MO €ro
nonoxenuro B llepuoanueckont cucreme [[. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XUMUYECKUX

3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIIaM U IEPUOTAM.



3nauenue Ilepumonnueckoro 3akoHa u Ilepuoguyeckodl CUCTEMBI XHMHYECKHX

JJIEMEHTOB [JId pa3BUTHUs Hayku U npaktuku. [[. 1. MenaeneeB — y4y€HbIM U
rpaXkJaHUH.
Xumuueckass ~ cBa3b.  KoBaneHTHass ~ (mosiipHas W HENOJSpHas)  CBS3b.

DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHUCIMTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccs
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:. W3y4eHHE OOpPA3IIOB BEUIECTB METAJJIOB M HEMETAJLIOB,
B3aUMOJICMCTBUE THAPOKCUJA IIMHKA C PAaCTBOPAMHM KHUCJIOT M WIEJIOYEH, MPOBEACHUE
OTBITOB, WUIIOCTPUPYIOIINX MNPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIINIl
(ropeHue, peakiyu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemnmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MNpM HM3YYCHUHM XUMUU B 8§  Kjacce
OCYIIECTBIISICTCS. Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX IOHSTHH,
TaK W TIOHSATHUM, SBISIOMIMXCS CHUCTEMHBIMH JUISI  OTJACJIBHBIX  IMPEIMETOB
€CTECTBEHHOHAYYHOTO LIHMKJIA.

OO0mue ecCTeCTBEeHHO-HAY4YHBbIC TOHSITHUS: Hay4dHBIM (akT, TUmore3a, TEOpusi, 3aKOH,
aHajau3, CHHTE3, KiIacCU(pUKAIUA, TEPUOJUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJENNPOBAHNE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, HW30TOIIbI,
pPaANOAaKTUBHOCTh, MOJEKYJa, OJJIEKTPUUYECKUN 3apsij, BEIIeCTBO, TeJlo, O0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, ras3, (pu3ndeckue BETWYUHBI, €IUHUIIBI U3MEpPEHUs,
KOCMOC, T1aHeThl, 3B€311b1, ConHile. buosnorus: dotocunres, apixanue, ouocdepa.
I'eorpadms: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIC IOPOJBI, TIOJIC3HBIC
UCKOIIa€MbI€, TOILTUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepuonnueckuit 3akoH. lleproamueckas cucrema XuUMHYECKUX diiemeHToB [I. U.
MenneneeBa. CTpoeHHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KaIMs, KaJdblUd U UX COEUHEHUN B COOTBETCTBUU
C TIOJIOXKEHUEM 3JIeMEeHTOB B [lepuoaunyeckoii cucteMe u CTPOCHHEM UX AaTOMOB.
CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEHIECTBA OT THMNA KPUCTAUNIMYECKON pEETKH U BHUOA
XUMHUYECKOU CBS3U.

Knaccudpukanusa m HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. XMMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIUMXCS K Pa3IUYHBIM KJaccaM HEOPraHMYeCKUX COETUHEHH,
T€HETUYECKAs CBA3b HEOPTAHMYECKHUX BEIIECTB.

Knaccudpukanusa XuMHUUeCKUX peakivil Mo pa3auyHbIM MPU3HAKaM (10 YKUCIY U COCTaBY
YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY (D PEKTy, MO U3MEHEHUIO CTEIEeHEN



OKHUCJICHUSI XMUMHUYECKHX DSJEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTalu3aTopa).
DK30- ¥ S3HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsTue o ckopocTH XuMuuyeckon peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [IoHaTHe 0 TOMOT€HHBIX U T€TEPOTeHHBIX peakuusx. [lonsTue o
katasmse. [loHsTue o XumMudyeckoM paBHOBecHH. DaKTOPHI, BIUSIONIME HA CKOPOCTH
XUMUYECKOU PeaKIMy U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuy, AJIEKTPOHHBIN OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIHLHOMN peakiuu. CocraBiienue ypaBHEHUI
OKHCITUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIUNA ¢ UCTOIB30BaHUEM METOJ1a SJIEKTPOHHOTO
OaJaHca.

Teopust 3NEKTPOJIUTHYECKON AUCCOUMALMNA. DICKTPOJIUTHI U HEITEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexaHU3M JAUCCOIMAIIMU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMHYECKOM CBSI3H.
Crenens aucconuanuu. CUIbHBIE U CIa0bIe JIEKTPOTUTHI.

Peakiiuu noHHOro oOMeHa. Y CIOBUs MPOTEKaHUs PEaKIUi HOHHOTO OOMEHa, TIOJIHBIC U
COKpaniéHHbIE UOHHBbIE ypaBHEHHS peakiuil. CBOWCTBa KHUCJIOT, OCHOBAaHHUHN U COJiel B
CBETE TMPEACTABICHUM 00 AIEKTPOJMTHYECKON auccorualuu. KauecTBeHHbIE peakiuu
Ha WOHBI. [IoHATHE O TUAPOIIU3E COJICH.

Xumuueckuit IKcnepumenm: O3HAKOMJIEHUE C MOJEISMHU KPUCTAJUIMUYECKUX PEMIETOK
HEOpPraHMYECKUX BEIIECTB — META/NIOB U HEMETAJJIOB (rpaduTa M anMasa), CIOKHBIX
BEIIECTB (XJIOpUAA HATPHs), HCCIEJAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peakiuu OT BO3JECUCTBUS pa3MUYHBIX (AKTOPOB, UCCIEIOBAHUE SJIEKTPONPOBOAHOCTU
pPacTBOPOB BENIECTB, MpOLECCa TUCCOIUAIMU KHUCIIOT, IejIo4Yel U coieil (BO3MOMXKHO
UCIIOJIb30BAHUE BUJEO MAaTepuajoB), MPOBEACHUE ONBITOB, WILIIOCTPUPYIOMINX
NpU3HAKU TPOTEKAHHUS peakinii MOHHOro obOmeHa (oOpa3oBaHWE OCajKa, BBIIEICHUE
raza, oOpa3oBaHHE BOJbI), OMBITOB, WJUIIOCTPUPYIOMIMX TPUMEPHI OKUCIHTEIbHO-
BOCCTAHOBHUTEIIBHBIX peakUWil (TOpEeHHE, peakuuu pPa3jIoKEeHUs, COCIUHEHUs),
pacro3HaBaHUE HEOPTaHMYECKUX BEIIECTB C IMOMONIBIO KAUYECTBEHHBIX PEAKIMN Ha
MOHBI, pEHIEHNE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTa/ibl U MX COeITMHEHUS

OO6miast xapaktepucTtuka TajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHue W (QU3NYECKHE CBOMCTBA MPOCTHIX BEHIECTB —
rajioreHoB. XMMHUYECKHE CBOMCTBA HA MpUMeEpe XJopa (B3aUMOJEHCTBUE C METAJNIaMH,
HEMEeTaJJIaMH, 1esio4amu). XjaopoBogopo. ComsiHasi KMCIIOTa, XUMUYECKHE CBOMCTBA,
nojiyyeHue, npuMeHeHue. JeiicTBue xjopa U XJOpOBOJOPOJA HAa OpPraHU3M YelIOBEKa.
Baxuenmue XJ10puabl 1 UX HAXO0XKJICHUE B IPUPO/IE.

Oo6mast xapaktepuctuka 3yeMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CcTerneHu OkucieHuss. CTpoeHne U (U3NYECKHE CBOWCTBA MPOCTHIX
BEILIECTB — KHCJIOPOJAa U Cepbl. AIIOTPONHbIE MOAU(DUKALMK KUCIOPOAAa U CEpBhI.
Xumunueckue cBoiicTBa cepbl. CepoBOIOpPOJ, CTpoeHHUE, (GU3UYECKHE M XUMHUYECKUE
cBoicTBa. OKCHABI Cepbl KaK MPEJACTABUTENN KUCIOTHBIX OKCHIIOB. CepHas KUCIOTa,
du3nyeckue U XUMHYECKHE CBOMCTBa (OOIIME KaK MPEACTABUTENA KilacCa KUCIOT U



cnequpuryeckue). XUMUYECKHE PEAKLUUHU, JIeKAUMEe B OCHOBE MPOMBIIIJIEHHOTO
criocoba mosydeHus: cepHOM KUCaoThl. [IpuMmeHeHue cepHod KuciaoTwl. Colin CepHOM
KHCIIOTBI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. Haxoxnenue ceppl u €€
COCAMHEHUN B  mpupone. XUMHUYECKOE 3arps3HEHUE  OKPYXKAIOLIEH  Cpensl
COEIMHEHUSMHU Cepbl (KUCIOTHBIE TOXKAM, 3arpsi3HEHNE BO3AyXa U BOJOEMOB), CIIOCOOBI
€ro MpeoTBpAaIlCHHUS.

O6mass xapakrepuctuka sneMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE CTETIEHU OKHCIIECHHs. A30T, pacCIpOCTpaHEHHE B MPUPOJE, PU3HUECKHUE U
xuMudeckue cpoiictBa. KpyroBopor azora B mpupoje. AMMUak, ero (pu3nyuecKue u
XMMHYECKUE CBOMCTBA, MoiydeHue u npumeHenue. Coau aMMOHUS, UX (U3HYECKUE U
XMMHYECKUE CBOWCTBA, mpuMeHeHHe. KauecTBeHHas peakuus Ha HOHbI aMMOHHUS.
A3oTHas KHUClOTa, €€ MoJiyueHue, PU3nYecKkue U XMMUYEeCKHe CBOWCTBA (0OIIME Kak
Ipe/ICTaBUTENS Klacca KUCIOT U crnienuduyeckue). VMcnoap30BaHre HUTPATOB U COJIEH
aMMOHHUSI B KayecTBE  MUHEPAIbHBIX ynoopennii. XuMuueckoe
3arpsi3HEHHE OKpYXKAlolled Cpeibl COEIUHEHUSMU a30Ta (KUCJIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa, MOYBbl U BoJoEéMOB). docdop, amnoTponHsie MoaudUKALUU
dochopa, pusmueckue m xumuueckue cporctBa. Okcun ocdopa (V) u dochopnas
KHCTI0Ta, (pU3nUYecKue U XMMHYECKUE CBOMCTBA, mnonydeHue. Mcnonb3oBaHue

docharoB B KaueCTBe MUHEPAIbHBIX YI00PEHUH.
O6m1as xapakrepuctuka nemMeHToB IV A-rpynmnel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIe CTENEHU  OKHUCJICHHS. YTIIepoH,  aJUIOTPOITHBIE

Moau(UKALMK, PACIPOCTPAHEHHE B IPUPOIE, (PU3NUECKHEe U XUMUUECKHE CBOWCTBA.
Ancop6musi. Kpyrosopot yriepozaa B npupoje. OKCUIIBI yriiepoJia, uX pu3ndeckue u
XUMHYECKUE CBOIMCTBA, ACHCTBUE HA JKUBBIE OPTaHU3MBI, ITOJYYCHUE U IIPUMEHEHHUE.
DKOJIOTHYECKHE MPOOJIEMBI, CBA3aHHBIE ¢ OKCcUIoM yriepoaa (1V), rumoresa
I00aJIBLHOTO MOTEIJICHUS KIIMMaTa, TapHUKOBBIN 3P (EeKT. YTOoJIbHAs KUCIIOTa U €€
coiu, uxX (pu3nvyecKkrue u XMMUYECKUE CBOMCTBA, OJYyYeHHUE U IPUMEHEHHE.
KauecTBeHHas peakiys Ha KapOoHAT-HOHBI. Vcnonb3oBaHne KapOOHATOB B OBITY,
MEJIUIIHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX YTIIepoia
(MeTaH, 3TaH, STUIEH, alleTUJIEH, 3TaHOJ, TJIMLEPUH, YKCycHas Kuciota). [IpupoanHsie
WMCTOYHUKH  YTIEBOJAOPOAOB (Yroib, WPUPOAHBIA Tra3, HeDTb), MPOAYKTHI HX
nepepaboTku  (OCGH3WH), WX POJAb B OBITY M MPOMBINIICHHOCTH. IloHsATHE O
OMONOTUYECKN BaXKHBIX BEIIECTBAX: KHpax, OeNKax, yriaeBoJax — U UX POJIM B JKU3HU
yesoBeka. MarepuanbHOE €JUHCTBO OPraHUYECKUX M HEOPraHWYECKUX COCTUHECHUM.
KpemHunii, ero ¢usnyueckne ¥ XUMHYECKHE CBOMCTBA, MOJYYCHHE M TPUMECHEHUE.
Coenunenust kpemHusi B npupojae. O6ume npeacrasienus o6 okcuae kpemuus (1V) u
KpeMHHeBoi kuciote. CHIWKATHI, UX HCMOJIb30BaHWE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueilliue cTpouTenbHbIE MaTepualbl:  KepamMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipobaembl 0€30MacHOTO UCMOIb30BaHUSI CTPOUTENIBHBIX MaTepUaIoB B



MOBCEIHEBHOM  KU3HU. XUMUUECKUU  IKCHEPUMEHM u3yueHue o0pasioB
HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTBHI, MPOBEACHHE Kaue€CTBEHHBIX
peakiuii Ha XJOPWUJ-UOHBI M HAOMIOJCHUE NPU3HAKOB X TMPOTEKAHUS, OIbBITHI,
oTpaxkaromiue (U3NYeCKue U XUMUYECKHE CBOWCTBA TaJOTEHOB W UX COCAUHEHUM
(BO3MOYKHO HMCTOJIb30BAaHUE BUJIEOMATEPUAIIOB), O3HAKOMIICHHE ¢ 00pa3iaMu XJIOPUJIOB
(rayloreHuI0B), O3HAKOMIJICHHE C OOpa3laMu cepbl U e€ COCTUHCHHSIMH (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEepUaiOB), HAOIIOAEHUE TIpoliecca OOyIJIMBaHUs caxapa IMojl
JNEUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIJIOTHI, U3YYEHUE XUMUYECKHUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI, MPOBEICHUE KAaUeCTBEHHON peakiuu Ha CyJibhaT-uoH
U HaOJI0JICHHE NpU3HaKa e€ MPOTEeKaHUsl, O3HaAKOMJIEHHE ¢ (PM3UYECKUMH CBOWCTBAMHU
azora, ¢ochopa U uUX coeAUHEHUN (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
oOpa3zllaMM  a30THbIX W (GOCPOpPHBIX  yAOOpEHM, TMOJlydyeHHe, COoOMpaHue,
pacrno3HaBaHUE U W3YyUYECHUE CBOWCTB aMMHaKa, MPOBEJACHUE KAUYECTBEHHBIX PEAKIIUM HA
MOH aMMOHUS U GochaT-uoH U U3yYeHUE MPU3HAKOB UX MPOTEKAHMS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0 (BO3MOXHO HCIIOJb30BaHUE
BUJIEOMATEpPUAIOB), U3yUEHUE MOJENICH KPUCTAUIMUYECKUX PEmIETOK anMasa, rpadura,
dbynnepeHa, O3HAKOMJIEHHE C TIPOLIECCOM  aJCOpOLMHM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yII€M U YCTPOMCTBOM TMPOTHBOTA3a, IOJyYeHUE, COOUpaHue,
pacrio3HaBaHWE U WU3YyUYEHHE CBOMCTB YIJIEKUCIOTO ra3a, MPOBEAECHHUE KayeCTBEHHBIX
peakuuii Ha KapOOHAT W CHUJIMKAT-UOHBI W H3Y4YEHUE MPHU3HAKOB HMX IMPOTEKAHMUS,
O3HAaKOMJICHME C  MPOAYKIMEH  CHIMKATHOW  IPOMBILIJIEHHOCTH,  pEILICHHE
AKCHEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxkHellne HeMeTaulbl U UX COCIMHEHUSD.
MeTaJsibl M UX COeIMHEHUS

OO0miast XapakTepUCTHKAa XHUMHYECKUX DJIEMEHTOB — METAUIOB HAa OCHOBaHUHM UX
nonoxeHus B llepuonnyeckon cucreme xumuueckux 3nneMeHToB . M. Menneneesa u
cTpoeHusi atoMoB. CTpoeHHe MeTaioB. MeTramnueckas CBSI3b W MeETauIMYecKas
KpUCTAJUIMYECKAS] pEIIETKA. OJIEKTPOXMMUYECKHM pSA  HANpSKEHUA METaJIJIOB.
duznyeckue W XUMHYECKHE CBOWcTBa MeTamuioB. OOmme crnocoObl MONIy4YeHUS
MetauioB. [loHSATHE O KOPpPO3WM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTHI HUX OT
Kopposuu. CrutaBsbl (CTalb, 9YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U
MIPOMBIILJIEHHOCTH.

[I{esrouHbIe METaAIBL: OJNOKEHUE B llepuoanueckoi cuCTEME XMMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUME HX aTOMOB, HaxoxXJAeHUE B npupoac. Pusmyeckue u
XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIbI U TUAPOKCHUIBI HATPUS U
kanus. [[puMeHeHre menoYHbIX METAIIJIOB U UX COCIMHEHUH.

[[lenoyHo3eMeNnbHBIE META/UIBI MAarHUW M KaJblHM: TMOJIOKeHHE B lleproamueckoi
cucteMe xumuueckux osnemeHTtoB JI. M. MenaeneeBa, CTpO€HHME HX aTOMOB,
HaxoxJaeHue B npupoae. duznueckne M XMMHYECKHE CBOWCTBA MarHusi U KaJblLHS.
Baxueiimue coeauHeHUs KaibIds (OKCHUI, THAPOKCHH, cojiu). JKECTKOCTh BOJBI U
crocoObl €€ yCTpaHEeHUsI.



Anmromunuii: nonoxkenue B llepuoanueckoil cucreme XUMHYECKUX 3ieMeHToB /J[. M.
MenpeneeBa, CTpOEHHUE aTOMa, HAXOXJACHHE B mpupojae. OU3NUECKUe U XUMHUYECKHUE
cBOMCTBa amoMuHMs. AM@oOTepHbIe CBOMCTBA OKCHIA M THAPOKCHAA aAJTIOMUHHS.
Kenezo: nonoxenue B Ilepuomnueckoid cucreme xumudeckux siemeHtoB [ N.
MenpeneeBa, CTpOEHUE aTOMa, HaXOXICHHE B mpupoje. OU3N4YecKue U XUMHUYECKHUE
cBoicTBa xkene3za. Oxkcuasl, ruapokcuasl U conu xenesa (1) u xxenesza (111), ux cocras,
CBOMCTBA U MOJIYYEHHUE.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMl METaJUIOB U CIIaBOB, UX (PU3HMYECKUMH CBOMCTBaMH,
U3y4eHUE  Pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMAaTepUaIoB), OCOOCHHOCTEH B3aMMOJACHCTBUSI OKCH/IA KAJIbIUs U HATPHUS C BOJOU
(BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB), UCCIIEAOBAHUE CBOMCTB KECTKOM BOIHI,
mpoiiecca  TOpeHHs — JKele3a B KHUCIOpoje  (BO3MOXHO  HCMOJb30BaHUE
BUJIEOMAaTepHaIoB), MPU3HAKOB MPOTEKAHUsI KaueCTBEHHBIX PEAKIIUA HA MOHBI: MarHus,
KaJblks, amfoMuHMS, IuHKa, *kene3a (1) u xenesa (), meau (1), HabmoaeHue u
OMMCAaHUE TMPOILIECCOB OKpAIIMBAHMUS IUIAMEHUM HMOHAMU HATpUsl, Kajdusg W KaJbLUs
(BO3MOYKHO HCIIOJB30BaHUE BHUACOMATEPHAJIOB), UCCIeAOBaHUE aM(OTEPHBIX CBOMCTB
TUJPOKCHIA ATIOMUHUA U TUIPOKCHUAA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 10
TeMe «BaxxHenume MeTajuibl U UX COCUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM  4esoBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XHMMHUYECKHX peakiuii B ObiTy. I[lepBasg momours mpu
XUMHUYECKHUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE  3arps3HEHUE  OKpY)Kalollew cpeapl  (mpeaenpHas — JOMycTUMAas
KOHIleHTpauus BemiectB, aainee — [I[JIK). Ponb XuMuum B pemieHUM SKOJIOTHYECKHUX
poOJIeM.

Xumuyeckuii IKcnepumenm: WU3ydeHHE 0O0Opa3loB MaTepuaoB (CTEKIO, CIUIABBI
METaJUIOB, IOJMMEPHBIE MAaTEPUAJIbI).

Mexcnpeomemmunie ceéazu

Peanuzanusa MeXnpenIMETHBIX CBsI3€M mNOpH HM3YYEHUHM XUMUU B 9  Kiacce
OCYLIECTBIISIETCS. Y€pe3 HMCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH,
TaK W TOHATUH, SBISAIOIIMXCS CHUCTEMHBIMM Uil OTHACJIBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAy4YHBIM (DaKT, TUmoTe3a, 3aKOH, TEOpPHS,
aHanW3, CHUHTE3, KiacCUpUKANMs, TEePUOJANIHOCTh, HAOIIOIEHNE, JKCIIEPUMEHT,
MOJICIUPOBAHNE, M3MEPEHUE, MOJIEb, SBICHHE, TMAPHUKOBBIA >(P(HEKT, TEXHOJIOTHUS,
MaTepUabl.

®dusuka: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, H3O0TOIHI,
PaIHOAKTUBHOCTD, MOJIEKYJA, 3JEKTPUUYECKUN 3apsl, MPOBOJHHUKH, MOJYIPOBOIHUKH,
TUAIEKTPUKH, (POTODIEMEHT, BELIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBRA,
ra3, pacTtBOp, pPacTBOPUMOCTb, KPHUCTA/UIMUECKas pelIeéTka, CIUIaBbl, (U3UUYECKUE



BEJIMYMHBI, €IUHHUIBI H3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connue.

buonorus: dorocuntes, npixanue, ouocdepa, sKocucTEMa, MUHEPATIbHBIE YI0OpEeHUS,
MUKPOIJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHBIE MOPOJbI, IOJE3HbIE
HCKOTIaeMbIe, TOILJIMBO, BOJIHBIC pPECypCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHMSI MPOTPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCA B XOJ¢ OOy4YeHHUsI XMMHUU B €IUHCTBE Y4eOHOW M BOCHUTATEIHLHOU
NEATENBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMU POCCUMUCKUMHU COIMOKYJIBTYPHBIMU U
JIyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHATHIMA B OOIIECTBE TNpaBUJIAMH M
HOpPMaMH TIOBEJICHUS W CIIOCOOCTBYIOT MpOIlECCaM CaMOTMO3HAHUS, CaAMOPa3BUTUS U
COLIMATIM3AIIMH 00 y4aroIIHXCS.

JIMYHOCTHBIC PEe3yJbTAaThl OTPAKalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMN U PACUIMPEHUE ONbITA AEATEIHbHOCTH
Ha €€ OCHOBE, B TOM YKCJIC B YacTH: 1) MATPHOTHYECKOT0 BOCITUTAHUSI .

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HacJeIUl0, TOHMMAaHUA 3HAYCHUS XUMHUYECKOW HAyKu B KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpHON uH(MOpMmaiuenn o
NEPEIOBBIX JOCTUKEHUSAX U OTKPBITUSIX MUPOBOUM U OTEYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAyuYHBIX 3HAHUAX 00 YCTpoiicTBe Mupa W oOriectBa; 2)
rPa’XKAAHCKOr0 BOCIHMTAHUSA: IPEICTABICHUS O COLMAIBHBIX HOpMax M IpaBHiIaxX
MEXJIUYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHMKATHUBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKOM M JIPYrUX BHIIAX
NEeSTENBbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONM COBMECTHOM JEATEIbHOCTH MpHU
BBIMIOJTHEHUW  y4eOHBIX, TO3HABAaTEIbHBIX 3374, BBIIIOJIHEHUH  XUMUYECKUX
HKCIIEPUMEHTOB, CO3J]aHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO U
B3aMMOIIOMOIIIH B MPOIECCE ITOW yueOHOM NeATeTbHOCTH, TOTOBHOCTH OIICHHBAThH CBOE
NOBEJEHUE U TIOCTYIKU CBOUX TOBAPUILEH C TTO3ULIUA HPABCTBEHHBIX U NMPABOBBIX HOPM
C Y4E€TOM OCO3HAHMS MOCJIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE MW  XMMHYECKOM  pEaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABIAIOLINE OCHOBY
JUTSI TIOHUMAaHMsI CYITHOCTA HAay4YHOW KapTHHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOIHOU CPEAOH, O
poONMM XMMHMU B TIO3HAHWHU OTUX 3aKOHOMEPHOCTEH;  IO3HABATEIbHBIE MOTHUBHI,
HalpaBJICHHbIE HAa TOJYYEHUE HOBBIX 3HAHUW 10 XUMHUH, HEOOXOIUMBIC JId
00BsICHeHHS HAOI0JaeMBIX MTPOIIECCOB U SBJICHUMN, TTO3HABATEILHON, NHGOPMAITMOHHON
U YUTATENbCKOW KYJIbTYphl, B TOM YHCJI€ HaBBIKOB CaMOCTOSITEIbHOW pabOThl C
y4eOHBIMU TEKCTaMH, CHPABOYHOW JUTEPATYPOM, JOCTYMHBIMH TEXHUYECKUMU
cpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;



MHTEpeC K 00YyYEHUIO U MO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUIO, TPOECKTHOM M HCCIEAOBATENbCKONW JEATENbHOCTH, K OCOZHAHHOMY
BBIOOPY HAIPABICHHOCTH M YpOBHS OOyueHWsl B AaibHeimiem; 4) ¢opmMupoBaHus
KYJbTYpbl 3/10POBbSI. OCO3HAHUE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 370pOBBIO, YCTAHOBKM Ha 3J0POBBII 00pa3 >KU3HHU, OCO3HAHUE IMOCIEIACTBUI U
HENPUATHE BPEAHBIX TMPHUBBIUEK (YHNOTPEOICHUS aJKOTOJs, HAPKOTHUKOB, KYPECHHS),
HEO0OXOIUMOCTH COOJIIOJIEHHS MPaBUII 0€30MaCHOCTU MPU OOpaAlIeHUH C XUMHUYECKUMU
BEIIECTBAMH B OBITYy M pPEAIbHOW JKU3HU; D) TPYAOBOro BOCHHTAHUS: WUHTEPEC K
MPaKTHYECKOMY M3yUeHHIO0 npodeccuil u TpyAa pa3IndHOro pojia, YBaXKCHHE K TPYAY U
pe3ynbTaTaM TPYJOBOW JEATEIBHOCTH, B TOM UHCJIE Ha OCHOBE NPUMEHEHUS
NPEeIMETHBIX 3HAHUW O XWMHH, OCO3HAHHBIM BHIOOP WHIUBUAYATHHON TPACKTOPHU
NPOJOJDKEHUsT 00pa3oBaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K
XHMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIHENIHONW Mpo¢eCCHOHATBHON
AESTEIbHOCTH W Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHanibHOil  cpene; 6) IKOJOrMYECKOr0o BOCHUTAHHMSA: DKOJIOTMYCCKH
1esIeco00pa3Hoe OTHOIICHUE K MPUPOJE KaK UCTOYHUKY >KM3HU Ha 3emiie, OCHOBE €&
CYILIIECTBOBAaHUS, TMOHMMAHHE IIEHHOCTU 3J0pPOBOr0 M 0€30MacHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (U3NYECKOMY U TICHXHUYECKOMY
3JI0POBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJIEHUS TMpaBui O€30MaCHOTO MOBEACHUS IPHU
paboTe ¢ BelecTBaMHU, a TAKXKE B CUTYaAlUAX, YTPOKAIOIIMX 3/I0POBBIO U JKU3HU JIIO/ICH;
CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU W3YYEHUH XUMHH, JJI pPEIICHHUS
3a/lay, CBSI3aHHBIX C OKpYXalolled NPUPOJAHOW CpEoi, A TOBBIIICHUS YPOBHS
HKOJIOTHYECKON KYyJIbTYpbl, OCO3HaHHUS TIJIOOATBHOIO XapakTepa SKOJOTUYECKHUX
npoOsieM H MyTed WX pelieHUsT MOCPEICTBOM METOAOB XHMHH, SKOJOTUYECKOTO
MBIIIJICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B TMO3HABATEIbHON, KOMMYHUKATUBHOU U
COLMAJIbHOM MTPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMETHBIX PE3yJbTaTOB BBIICISIOT 3HAYUMBIC I (OPMHUPOBAHUS
MHUPOBO33pEHUSI OOIICHAayUYHble MOHATHUS (3aKOH, TEOpHUs, NMPHUHLUII, TUHOTe3a, (aKT,
cUCTeMa, Tpollecc, OHKCIEPUMEHT M  JApPYyroe.), KOTOpbIE HCIOJIB3YIOTCA B
€CTECTBEHHOHAYYHBIX Y4YEOHBIX MpPEAMETaX M IMO3BOJIIOT HA OCHOBE 3HAHWM W3 3THUX
npeaMeToB (OpMHUPOBATH MPEJICTaBICHHE O LEJIOCTHOW HAyyHOW KapTUHE MHpa, U
yHHUBEpCaldbHble  yuyeOHble  JeiicTBUA  ([IO3HABATEJIbHbIE,  KOMMYHHUKAaTHUBHBIC,
peryinsTUBHbBIE),  KOTOpble  o0ecnednBalOT  (HOPMHUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITETbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOMN AESITETbHOCTH.
Ilo3HaBaTe/ibHBbIE YHHBepPCcAJIbHBbIE YUeOHbIe neiicTBus ba3oBble

JIOTHYeCcKHe AeHCTBUA:

YMEHHS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS] TPU OCBOCHUM 3HAHMIMA:
pPacKpbIBaTh CMBICT XWMUYECKHX MOHITHH (BBLACNATh UX XapaKTepHbIC MPH3HAKHU,
YCTaHAaBIUBATh B3aWMOCBS3b C JPYTMMHU MOHSTHUAMH), HCIONB30BATh TMOHSITHS IS
OOBSICHEHHSI OTJCNBHBIX (PAKTOB U SIBICHWUW, BHIOMpPATh OCHOBAHMS M KPUTEPUU IS



KJIacCU(HUKAIMU XUMHUYECKUX BEIICCTB W XUMHYECKUX pEAKIUH, yCTaHABIUBATh
MIPUYUHHO-CJICICTBECHHBIC CBSI3U MEXKIYy OOBEKTaMH H3yUCHHUS, CTPOWTH JIOTHUYCCKUE
paccykaeHusi (MHIYKTUBHBIC, JCIyKTUBHBIC, [0 AaHAJIOTHH), JeJaTh BBIBOABI U
3aKJTIOYCHHS; YMEHHE TNPUMEHSTh B TPOIECCE IMO3HAHWS TOHATUS (MIPEAMETHBIC H
MeTaIpeJIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, WCIOJIb3YEeMbIE B XHUMUH,
peoOpa3oBeIBaTh MIUPOKO IMPUMEHSEMBIC B XHMHUH MOJICIbHBIC TPEJACTABICHUS —
XUMUYECKUI 3HaK (CHMBOJI DJJIEMEHTAa), XuUMUueckas ¢GopMyla U YypaBHEHUE
XUMHYECKOW PEaKIMK — TPU PEIICHUH YIeOHO-TI03HABATEIbHBIX 33/1a4, C YI6TOM ITHX
MOJICIIBHBIX TIPEJICTABJICHUH BBISBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC NMPU3HAKU
U3y4aeMbIX OOBCKTOB — XMMHUYCCKHX BEIIECCTB M XHUMHYCCKUX PEaKIUW, BBISBISATH
o0Iue 3aKOHOMEPHOCTH, TPUYMHHO-CJICJICTBCHHBIC CBSI3W M TPOTUBOPEUYHS B
U3Yy4aeMbIX TPOIECCaX M SBICHHSIX.

Ba3zoBble uHccienoBaTelbCcKUe IeHCTBHUSI: yYMEHUE WCIOJIb30BaTh IOCTaBJICHHbBIC
BOTIPOCHI B KA4yeCTBE HHCTPYMCHTA TIO3HAHUSA, a TAaKKE B KAYCCTBE OCHOBBI JIJIS
(GbopMHUpOBaHUS TUIOTE3bI 10 MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYXKICHHH;
NPHOOPETCHHUE OMBITA 1O TJIAHUPOBAHHUIO, OPTaHU3AIMN W MPOBEICHUIO YICHUYCCKUX
OKCTIIEPUMEHTOB, yMEHHE HaOJoAaTh 3a XOJIOM MpOIecca, CaMOCTOSITEIHHO
NPOTHO3UPOBATh €ro pe3yiabTaT, (OPMYIMPOBAaTh OOOOMICHHUS ¢ BBIBOJBI  I10
pe3ysbTaTaM MPOBEIEHHOTO OIBITA, HCCIEIOBAHUS, COCTABIATh OTUET O MPOJIETAHHOM
pabore.

Pabdora ¢ mndopmanueii: ymeHue BBIOMpaTh, aHAIU3UPOBATH U HMHTEPIPETHPOBATH
UHGOPMAIIMIO PA3TUYHBIX BUAOB M (OPM IMPEACTABICHUS, MOIYyYaeMyI U3 Pa3HBIX
UCTOYHUKOB (HAYYHOIOMYJISIPHAs JINTEpATypa XUMUYECKOTO COJEP KaHMs, CTIPABOYHBIC
nocobusi, pecypcbl VHTepHeTa), KPUTHYECKH OIEHHWBATh MPOTUBOPEYUBYIO U
HEJOCTOBEPHYIO MH(POPMAIINIO; YMEHUE MPUMEHSTh Pa3InuHbIe METOJIBI U 3aIPOCHI NPU
IOMCKE U OTOOpe HMH(POPMAIMKM W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIWMBIX IS
BBITIOJTHEHUSI YY€OHBIX M MO3HABATEIBHBIX 33/1a4 OMPENeNEHHOT0 THIA, MPUOOpeTeHnE
OmbITa B 00JIACTH HMCHOJB30BaHMS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHWE KYJIbTYpOW AaKTUBHOTO HCIIOJI30BAHUS PA3TUYHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTHMAbHYI0 (OpMY TMpeACTaBIeHUS HHPOPMAUN U
WUTIOCTPUPOBATH peIIaeMbIe 3aJladl HECIOKHBIMHU CXEMaMU, JUarpaMMmaMu, JIPYTrUMHU
dbopmamu rpadMKd U UX KOMOHMHAITUSIMH; YMEHHE HCIIOJIH30BAaTh M aHAJIU3HPOBAThH B
mporiecce yueOHOM W HMCCIIEeNOBaTEIbCKON JESITEIbHOCTH HH(POPMALUIO O BIUSHHUH
MIPOMBITINICHHOCTH, CEIhCKOTO XO3SHCTBAa M TPAHCIIOPTAa HA COCTOSTHUE OKPYKAIOIIEH
npupoaHon cpeasl. KOMMyHUKAaTHBHBbIE YHUBeEpPCAJbHbIC Y4YeOHbIe [efiCTBHA:
YMEHHUS 3aJaBaTh BONpOCHl (B XojA€ Jauajiora W (WIH) AMCKYCCHUU) MO CYIIECTBY
o0cyx/1aeMoi TeMbI, (POPMYJIUPOBATH CBOU TMPEIOKEHUS OTHOCUTEIHHO BBIMIOTHEHUS
MPEeIIOKEHHOW — 3a/ladd;  yYMEHHUS  TPEACTABIATh  TOJYYCHHBIE  PE3YNIbTAaTh
MO3HABATEIFHON JCATEIIBHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JeJaTh
MPE3EHTAIMIO PE3YIHTATOB BBIMOTHEHHUS XHMHYECKOTO dKCIIEpUMEHTa (J1a00paTOpHOTO
OTbITa, JTAOOPATOPHOW pabOTHl TIO WCCIEIOBAHUIO CBOMCTB BEMIECTB, y4EeOHOTO



MPOEKTA); YMEHHS Y4YEOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM

MMO3HABATENILHOW M HCCIIEIOBATEIbCKON JESITEIbHOCTH MPU PELIICHUH BO3HHUKAIOLIAX

npo0seM Ha OCHOBE yuéTa OoOLIMX MHTEPECOB U COrJIacOBAaHMS MO3UIMI (00CyXaeHMs,

OoOMEH MHEHHUSIMU, «MO3TOBBIE IITYpMbD», KOOpPAMHAIMS COBMECTHBIX JICHCTBHUIA,

OTpENICNICHUEe KPUTEPUEB IO OIICHKE KadyeCTBa BBIMOJHEHHOM pabOThl U JPYTHE).

PeryasiTuBHbIE YyHHBepcCajibHble Y4YeOHble [efCTBHSI: YMEHHE CaMOCTOSITEIbHO

ONpPEAEHATh UENU AEATEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPH

HEOOXOJUMOCTH  KOPPEKTUPOBaTh CBOIO  JICSATEIBHOCTh, BBIOMpaTh Haumboliee

s PeKTUBHBIE CIIOCOOBI PEIICHUSI YUeOHBIX U MO3HABATENIBHBIX 3aJ1a4, CAMOCTOATEIIHHO

COCTaBJISITh WJIM KOPPEKTUPOBATH MPEMJIOKEHHBIM  aaropuT™M JEUCTBUM TIpHU

BBITIOJIHCHUU 33JIaHUH ¢ YUETOM MOJYYEHUS HOBBIX 3HAHUM 00 M3y4aeMbIX 00BEKTaX —

BEIIECTBAX M pEaKIMsX, OIICHUBAaTh COOTBETCTBHME IIOJYYEHHOTO pe3yJibTaTa

3asiBJICHHOM 1I€JIM, YMEHHE UCIIOIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, MIPE/jIaracMble

B YCJIOBUH 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pPE3yJAbTaTOB IO OCBOSHUIO OO0S3aTEIBHOTO COJEepKAHUS,

YCTAaHOBJICHHOTO JaHHOW (henepanbHON pabodeil mporpaMMoOM, BBIICISIOT: OCBOCHHBIC

00y4JarolmuUMKCsl HayYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI ICUCTBUH, crienupuIecKue s

NpeIMETHON 00sacTu «XUMHS», BUABI JACSITEIBHOCTUA MO MOJYYEHHIO HOBOTO 3HAHUA,

€ro MHTepIpeTalnu, MPeoOPa30BAHUIO U IPUMEHEHHUIO B Pa3IMYHBIX YUeOHBIX U HOBBIX

CUTyalusX.

K xoniy oOydenust B 8 kjiacce npeaMeTHbIE Pe3yibTaThl HA 0a30BOM YPOBHE JTOJIKHBI

oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YUAIOITUXCS YMEHUIA:

. pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMYECKHX IIOHATHI: aToOM, MOJEKYJa,
XUMUYECKUI JJIEMEHT, IMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOOHAasT W HEOJHOPOJIHAs), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBast
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIM 00BEM, OKCH/I, KUCIIOTA,
OCHOBaHME, COJIb, JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHUS, XUMHUYECKas
peaknus, KiaccupuKaius peakiuii: peakiiui COSTUHEHNUS, PEAKIIUU PA3IIOKECHHUS,
peaknuu 3aMeIeHus, peakiuu OOMEHa, 3K30- M IHJAOTEPMHUYECKHE PEaKIIuH,
TEIUIOBON 3(PEeKT peakiuu, SIpo aToMa, IJICKTPOHHBIM CIOW aToMa, aToMHas
opbutanb, paguyc aToMa, XUMUYECKas CBA3b, IMOJSIpHAs ¥ HEMOJApHAas
KOBAJICHTHAS CBS3b, HOHHAS CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MaccoOBas 0JIA
BelllecTBa (MpPOLIEHTHAs KOHIIEHTpalus) B pacTBOpe; + WLIIIOCTPUPOBATH
B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSTUI M NPUMEHATH 3TH MOHITHUS MpU
ONMCAHUU BEIIECTB U UX NPEBPAILLICHUN;

. UCIIOJIb30BATh XUMHUUYECKYI0 CHUMBOJIMKY JUISl COCTaBJICHUS (POPMYJN BEUIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUN;



OINpEENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, CTETICHb
OKHUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COECIUWHEHUSX, MPUHAJIECKHOCTh BELIECTB K
onpeaenéHHOMY KJIaccy COeAMHEHUH 1o (popmyaM, BUJ XUMHUECKOU CBSI3U

(KOB&HCHTH&H u I/IOHHaSI) B HCOPTaHUYCCKUX COCANHCHHUAX,

packpbiBaTh  cMmbicn  Ilepmommueckoro 3akona J[. W. Menngeneesa:
JEMOHCTPUPOBATh  MOHMMAHUWE  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX NOJIOkKEHUA B llepuonnueckoil cucrteMe, 3aKOHOB
COXpPaHEHMsI MAaCChl BEUIECTB, MOCTOSHCTBA COCTAaBAa, ATOMHO-MOJIEKYJSPHOIO
yUY€HHUs, 3aKOHAa ABOrajipo; * ONUCHIBATh U XapaKTepHU30BaTh TabOIWUYHYIO (HOpMy
[leppoanyeckoil CHCTEMBI XMMHYECKHMX JJIEMEHTOB: pa3jinyaTh IOHITHUSA
«rnaBHas noAarpynna (A-rpymnmna)» u «nodouynas noarpynna (b-rpymnmna)», masnsie
U OoJbllIe MEPHOJbI, COOTHOCUTh 0003HAUYEHHs, KOTOPbIE UMEIOTCS B TaOiMlile
«llepuonnueckas cucrema xumuueckux odieMeHToB JI. WM. Menneneesa» c
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XHUMHUYECKUX DJIIEMEHTOB
(coctaB W 3apsg sapa, oOlee 4YHMciIo BJIEKTPOHOB W paclpeesieHue HX IO
AJIEKTPOHHBIM CIIOSIM);

KJacCu(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOpraHWYecKue BEIIEeCTBa,
XUMHYECKUE peakiuu (10 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKIMU BEIECTB,
0 TeTuIoBoMY (P dexTy);

XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME XUMHYECKHE CBOICTBA  BEILECTB
pa3IuYHBIX KJIACCOB, IIOATBEP)KIAAs OIMCAHUE NPHUMEPAMH MOJIEKYJISAPHBIX
YPaBHEHMI COOTBETCTBYIOIIUX XUMHUECKUX PEAKLINN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHMOCTH OT HX Kay€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH NPOTEKAHMS XMMHMUYECKHX IPEBPAILCHUA B Pa3INYHBIX
YCIIOBUSIX;

BBIYHCIATE OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYKO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JEMEHTa M0 (opMysie COSAUHEHMS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, IIPOBOJAUTH PACUETHI IO YPABHEHUIO XHMHUYECKOU
peakuuu;

IMPUMEHSATh OCHOBHBIC OICpAllMM MBICTUTEIBLHON JIEITCIPHOCTH — aHAIW3 H
CUHTE3, CpaBHECHHE, 0000IIeHe, CUCTEMATH3aIINI0, KIIacCH (DUKAIIMIO, BBISIBJICHUC
MPUYMHHO-CIICICTBEHHBIX CBSI3¢M — I MW3Y4YCHHUS CBOWCTB BEIISCTB U

XUMHUYECKUX PEaKINi, €CTECTBEHHO-HAYYHbIE METObI [TO3HAHUSI — HAOJIIOICHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (peajibHbI U MBICJICHHBIN );

clel0BaTh MpaBuiIaM IIOJIb30BAHHUS XMMHUYECKON MOCYIOW U J1abopaTOpHBIM
000opyIOBaHUEM, a TAKKE TIPABHIIAM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKUUSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJIYYEHUIO U COOMpaHHIO Ta3000pa3HbIX BEUIECTB (BOJOPOJA M KHUCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C ONPEAECIEHHOM MACCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBaTh W TMPOBOJAUTH XHUMHUYECKHE DKCIEPUMEHTHI IO
paclio3HaBaHUIO PACTBOPOB IMIEJIOYEM M KHUCJIOT C TOMOIIbI0 HHJHUKATOPOB



(makmyc, dhenondranenn, MmetTuiopanx u npyrue). K koniry o0yuenus B 9 kiaacce
MpeAMETHbIE  pe3yyibTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpakaTh
c(hOopMUPOBAHHOCTDH Y 00YUaIOIMUXCS YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX TOHSITHH: XUMUYECKHH DJIEMEHT,
aTOM, MOJIEKYJia, UOH, KATHOH, aHHOH, MPOCTOE BELIECTBO, CIOXHOE BEIIECTBO,
BaJICHTHOCTbh, JJEKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas
peakiusi, XMMHUYECKasi CBs3b, TEIUIOBOW 3(P(HEKT peakiuu, MOJb, MOJSPHBIN
00BEM,  pacTBOp,  OBJEKTPOJUTHI,  HEDJIEKTPOJIUTBHI,  AIEKTPOIUTHYECKAs
JUCCOIMAIIMSI, PEAaKIMU HOHHOrO OOMEHa, KaTajau3aTtop, XUMHYECKOe
paBHOBecue, oOpaTuMble U  HeoOpaTUMble  pPEAKIUU,  OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIMM, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTaHOBJICHHE, aJUIOTPONUsl, aM()OTEPHOCTh, XUMHUYECKasl CBsI3b (KOBAJICHTHAS,
MOHHAs, METaJUIMuecKas), KpUCTaNIMuecKas pemeéTka, KOppO3usi METaJlIOB,
CIUIaBbI, CKOPOCTh XUMUUECKOUW pPEeaKiuu, MPEeAeIbHO JOMYCTUMAas KOHIICHTPAIUS
ITJIK BemiecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSATUUA W TPUMEHSTH
9T TIOHSTHUS MPU OMUCAHUH BEIIESCTB U UX MPEBPAIICHUII;

UCIIOJIH30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JUIS COCTaBJIICHUS (OPMYJ BEIIECTB U
YPaBHEHUN XHUMHUYECKUX PEAKIIHM;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XHMHYECKHX JIIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJIJIEAKHOCTh BEIIECTB K ONPEICTEHHOMY
KJIACcCy COEIMHEeHHM 1o (QopmynaM, BUJ XUMUYECKOH CBsI3U (KOBaJeHTHas,
MOHHAs, METaJUIMYecKas) B HEOPraHWYeCKUX COCIMHEHMSIX, 3apsj HOHA IO
XUMHYECKOW (hopmylie, XapakTep Cpelbl B BOJAHBIX PACTBOPAaX HEOPTAHMUECKHX
COEMHEHUM, TUIl KPUCTAINTUYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;
packpbiBaTh cmbicn llepumoamueckoro 3akona J[. WM. Mengeneera wu
JEMOHCTPUPOBATh €r0 MOHMMAHUE: OMUCHIBATh M XapaKTepPU30BaATh TAOJIMYHYIO
dopmy Ileproanueckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHITHS
«rmaBHas noarpynmna (A-rpymnmna)» u «nobouynas nmoarpynna (b-rpymnma)», manbie
U OOoJbIIME€ TEpPUONbl, COOTHOCUTH OOO3HAUYEHHUS, KOTOpPbIE MMEIOTCS B
NEePUOINYECKON TalnuIe, ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, o0Iee YUCIO SJIEKTPOHOB U
pacmpeneneHne uX 1Mo JIEKTPOHHBIM CJIO0SM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH
B HM3MEHEHUHU CBOWMCTB SJEMEHTOB M HX COCJIUHEHUN B NpeAenax MalblX
NEPUOJIOB U IMABHBIX MOATPYMI C YYETOM CTPOEHUS UX ATOMOB;
KIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHe BEIIECTBa,
XUMUYECKHE peakiuu (10 YKMCIY U COCTaBY yYacTBYIOUIMX B PEaKIUU BEIIECTB,
no TerioBoMy 3(PQeKTy, N0 HM3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHYECKUX
AJIEMEHTOB); + XapaKTepu3oBaTh (OMUCHIBATH) OOMIKME U cHenupuyeckue
XUMUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXkAasi OMUCAHUE



[IpUMEPaAaMU  MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHHUU  COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJIATh YPAaBHEHUSA DJIEKTPOIUTUYECKON JUCCOLMALMU KUCIOT, ILIEI0YEHd U
COJIel, TOJIHBIE M COKpall€HHbIE YypaBHEHUS pPEAKUUHd HOHHOIO OOMEHa,
YPAaBHEHUS pPEAKIUN, NOATBEPKAAIOUIMX CYILIECTBOBAHUE T'€HETUYECKOM CBA3U
MEJK1y BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;

PACKpBIBaTh CYIIIHOCTb  OKHUCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKLUU

MOCPEICTBOM COCTABJICHHSI JIEKTPOHHOTO OajlaHCa ITUX PeaKLuid;

POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTU MIPOTEKAHUSI XUMHUUECKUX MPEBPAIICHUIN B PA3IUUHBIX YCIOBUSAX; *
BBIYHUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1Mo (opmysie COeIMHEHUS, MACCOBYIO
JIOJIF0 BEIECTBA B PacTBOpE, MPOBOAUTH PACUEThI MO YPABHEHUIO XMUMHUYECKOU
peakIuu;

coOJIfoIaTh TIpaBWIAa TOJB30BAHUA XHUMHUYECKOW TOCYJI0H U J1abopaTOpPHBIM
o0opyZ0OBaHUEM, a TAKXKe MPaBUiIa OOpaIEHUsI C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMU TIO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX OIBITOB 10
NOJIYYCHUIO U COOMpPAaHUIO Ta3000pa3HbIX BEUIECTB (aMMHaKa U YTIEKHUCIOTO
rasa);

IPOBOAUTH PEAKIUHU, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB pa3IUYHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYyTEM XJIOPHU-, OpOMUA-, HOIUA-, KapOOHAT-,
docdar-, cunmkar-, cynabhar-, TUAPOKCHU]I-MOHBI, KATUOHBI aMMOHHUS U HOHBI
U3YYEHHBIX METAJIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIIECTB;

IPUMCHAThL OCHOBHBIC OIEpaIllid MBICIUTCIIBHON JIEITCIbHOCTH — aHajJu3 M|
CHHTE3, CpaBHEHHE, 00o001Ienue, CHCTEMAaTH3aIIUIO, BBISIBIICHHE
NPUYUHHOCIICICTBEHHBIX CBS3¢H — JUIS MW3YyYCHHUS CBOWCTB BEIIECTB W

XUMHYECKUX PEaKlUi, ECTECTBEHHO-HAyYHbIE METObI MTO3HAHUS — HAOI0IeHNE,
U3MEPEHUE, MOAECIUPOBAHNE, SKCIIEPUMEHT (PEabHbIN U MBICICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/m | NporpaMmsbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh

1.1 | €CcTeCTBO3HAHUSA U MPAKTUYECKON 5 2 bubmoreka [IOK
eSTEbHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c

5 bu6moreka [IOK

1. BemecTBa n XuMH4ecKue peakuun 15 1 https://m.eds00.ru/7f41837¢

Hroro mo pazaeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosayx. Kucnopon. [Tousarue 06 bu6moreka [IOK

21 OKCHIaX 6 https://m.edsoo.ru/7f41837¢c
Boaopon. [lonsitue o kucnorax u bu6moreka [IOK

2.2 COJISIX 8 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK

2.3 OCHOBAHUSX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubnuoreka [JOK

2.4 COCIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837c

Uroro no pazgeny 30

Paznean 3. Illepuoanyeckuii 3axkoH u llepuoguyeckasi cucrema xumuueckux 3j1eMeHToB /I, . MenaeneeBa. CTpoeHue arToMoB. XMMHYeCKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN




3.1 Ilepnoanueckuil 3aK0H U 7 bubnuorexa [JOK
[Tepuonnueckas cucrema https://m.edsoo.ru/7f41837c
XUMUYECKUX deMeHToB 1. 1.

MemnneneeBa. CtpoeHue atoma
XuMH4YecKas CBS3b. bu6mmoreka [{OK

3.2 OKHUCIUTETbHOBOCCTAHOBHUTEIHHBIC 8 https://m.edsoo0.ru/7f41837c

peaxiuu
bu6moreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢

bu6moreka [IOK

PesepsHoe Bpems 3 https:/m.edsoo.ru/7f41837¢c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne H (uudposbie)
o/ anMMeHOBaHMe pPa3/ieJioB U TeM IPOrpaMMbl Beero Koutpoabhusie | IIpaktnueckne | GpasoBaTebHbIE
padoThI padoTsbI pecypebl

Pa3nen 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriydiieHne 3HaHu OCHOBHBIX bubnuoreka [JOK

11 pa3aenoB Kypca 8 Kiacca 5 1 https://m.edso0.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnuorexa [JOK

12 peakuui 4 https://m.edsoo0.ru/7f41a636
DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. bu6moreka [IOK

1.3 XHWMHUUYECKUE PEAKIIMU B paCTBOpax 8 1 1 https://m.edsoo.ru/7f41a636

Hroro mo pazgeny 17

Paznen 2. HeMeTa/JILI M X COeAMHEHHUS
OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX bubnuoreka [JOK

21 anemeHToB VIIA-rpynmel. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX

292 anemeHToB VIA-rpynmel. Cepa u eé 6 bubnuorexa TIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO1ast XapakTepuUCTHKAa XMMUYECKUX

23 snemenToB VA-rpymisl. A30T, pochop u ux 7 1 bubmuorexa IIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636




OO1ast XxapakTepUCTUKAa XUMUYECKUX

bubnuoreka [IOK

24 aneMeHToB |VA-rpynnsl. Yriaeposa u KpeMHUi 8
¥ HX COEIHHCHUS https://m.edsoo.ru/7f41a636
Wroro mo pazueny 25
Pa3jnen 3. Merasujibl 1 MX COeIMHEHUS
. bu6mmoreka [{OK
3.1 Obmpe cBORCTBA METAIIOB 4 https://m.edso0.ru/7f41a636
. bu6moreka [IOK
3.2 Baxuelmre MeTauIbl B X COCTUHCHUS 16 hitps://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus v oOKpy:Kamomas cpeiaa
bu6moreka [IOK
4.1 BemectBa 1 MmaTepuaibl B )KM3HN YEIOBEKa 3 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
bu6mmoreka [JOK
Peaeperoe Bpema 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KJIACC
Kon .
NpoBepsIeMOro IIpoBepsiemble MpeAMeTHbIE Pe3yJILTATHI 0CBOEHUS] OCHOBHOIA
pesyJbTara 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
1 ITo reme: «IlepBoHAYATBEHBIC XUMUYCCKHUE TTOHSITHSDY
pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKUX TOHSTHWA: aTOM, MOJICKYJIa,
XUMUYECKHH  DJIEMEHT, TMPOCTOE BEHIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOMHAsS W HEOJAHOPOJHAsS), BAJCHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs |
MOJIEKYJISIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JOJIT XUMHUYECKOTO JJIEMEHTa B COCIWHEHUH, MOJIIPHBIA OO0BEM, XHMHYECKAs
11 peakius, KiaccuGuKanys peakiuid: peakiuy COSJUMHCHUS, PEAKIINH Pa3JI0KCHHUS,
peakuy 3aMelieHUs, peaknud OOMEHa, 3K30- M JHJOTCPMHUYECKHE PEaKIlHH,
TEIIOBOM 3((EeKT peakiuu, pacTBOp, MaccoBasl J0JiA BemiecTBa (TPOIEHTHAsS
KOHIICHTPAIHsI) B pacTBOPE
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSTH 3TU
1.2 MOHSITHSI IPU ONTUCAHUH BEILIECTB U UX MpeBpalleHu
UCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JIsi COCTaBi€HHUsS (OPMYJ BEIIECTB H
1.3 YpaBHEHUH XMMHUUYECKUX PEaKIMil
pacKpbIBaTh CMBICIT 3aKOHOB COXPAHEHUS MacChl BEIIECTB, NOCTOSHCTBA COCTaBa,
1.4 aTOMHO-MOJIEKYJISIPHOTO YUeHUs, 3aKOHa ABOTaApO
1.5 OTIPEJIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
KJIacCU(PHUIIMPOBATh XMMHUYECKHE peakluu (M0 YUCIY U COCTaBy yYacCTBYIOIIUX B
1.6 pEaKIuy BEIIECTB, IO TEIIOBOMY P DEKTY)
1.7 BBIYUCTISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISATH MACCOBYIO JIOJIFO XUMUYECKOTO 3JIEMEHTa 1o (hopmMyIie coeTnHeHus,
1.9 BBIYHCIISTH MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
MPUMEHATh €CTECTBEHHOHAyYHBbIE METOJbI MO3HAHUS — HaOIIOJCHHE, U3MEpPEHHE,
1.10 MOJENTUPOBAHNE, SKCTIEPUMEHT (PEaNIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeiinne mpeacTaBUTEN HEOPTaHUIECKUX BEIIECTBY




2.1

PaCKpbIiBaTb  CMBICII OCHOBHBIX XUMHUYCCKUX TIOHSITHM: OKCHun,
KHucCji0Ta, OCHOBAaHUC, COJIb

2.2

OTIPEIETSATh IPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COSIUHEHUH 110
dhopmynam

2.3

KJIaCCI/I(bI/IHI/IpOBaTI) HCOPTraHNUYCCKHEC BCUICCTBA

24

XapaKTepU30BaTh (OMUCHIBAThH) OOIINE XUMHUECKHE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB, TMOATBEPXKJAasi OINUCAHWE MPUMEPAMH MOJICKYISIPHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN

2.5

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XHUMUYECKUX MPEBPAIICHUNA B Pa3JIMYHBIX
YCIIOBHSIX

2.6

ClIeI0BaTh IPaBUJIaM IIOJIb30BaHUS XHUMHYECKOH MOCyAod U JabopaTOpHBIM
00opy/0oBaHKEM, a TaK)Ke MpaBUjIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKUHUSMU IO BBIMOJHEHUIO JITA0OPATOPHBIX XMMHUYECKUX OIBITOB IO
MOJYYCHUI0O W COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHOW MACCOBOM JIOJEH PacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATb U MPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEJI0YEN M KUCIOT C MOMOIBIO HHIMKATOPOB

(makmyc, penondranenH, METUIIOPAHXK U APYTHE)

2.7

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIiuu

I[To Teme: «llepuoanueckuii 3axkoH u Ilepuoauyeckas cucremMa XUMHYECKUX
anemenToB 1. 1. MenneneeBa. CtpoeHre aToMOB. XMMUYECKasi CBSI3b.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PEAKIIUN»

3.1

PaCKprIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSITUM: AOpO artoma, BHCKTpOHHBIﬁ
clioit aToMa, aTOMHas 0p6I/ITaJ'IB, paaunyc atoMa, XUMH4YCCKasd CBA3b, IOJIAPHAA U
HCTIOJIAIpHAA KOBAJICHTHAsA CBA3b, JJICKTPOOTpULIATCIBHOCTb, MOHHAA CBsA3b, HMOH,
KaTHOH, aHUOH, CTCIICHb OKUCJICHU A

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTb XHUMHUYCCKHUEC JJICMCHTDBI

3.3

ONMCBHIBATh M XapakTepus3oBaTh TaOnuyHytro Qopmy Ilepmonuueckoit cucremsbl
XMMUYECKHX 3JIEMEHTOB: pa3InyaTh NOHATHS «TJaBHas moArpymnna (Arpymnmna)» u

«mobouHas noarpymnmna (brpynmna)y, «Mmansie» U «00JbIINE» TEPUOIbI

3.4

PpacCKpbIBATb CMBICII HepI/IOI[I/I‘-IeCKOFO 3aKOHa I[I/I MeHpeneena: ACMOHCTPUPOBATH
IIOHUMAHUC HCpHOI{H‘lCCKOﬁ 3aBHCHUMOCTH CBOMCTB

XUMHUYCCKHUX JJICMCHTOB OT UX ITOJIOXCHUSA B HCpHOI{I/I‘{eCKOﬁ CUCTEMC

3.5

COOTHOCHTh OOO3HAa4YeHMs, KOTOphle uMeroTca B Tabnmuue «lleproanueckas
cucremMa xumudeckux onemeHroB J[.MI.  MenneneeBay ¢ 4UMCIOBBIMU
XapaKTePUCTUKaMHU CTPOEHHUS aTOMOB XMMHYECKHMX IEMEHTOB (COCTaB WM 3apsij
a1pa, o0I1ee YUCIIO AITEKTPOHOB U paCIpeesICeHHE UX IO AJIEKTPOHHBIM CIIOSIM)




3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHLIX COCIUHCHUAX

OTPENEIATh BUJ XUMUYECKOU CBA3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUYECKUX

3.7 COCTMHEHHUSX
9 KUIACC
Koxa
NpoOBepPsIeMOro IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
pesyibTaTa o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
1 [To Teme: «BenecTBo u XUMHYECKas! pEaAKLUs»
PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHITHH: PAaCTBOpP, JJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAS JUCCOLMALMS, PEAKIIMH MOHHOTO OOMEHa,
KaTajau3aTop, XMMHUYECKOe paBHOBecHEe, oOpaTHMble U HeoOpaTHMbIE peakIuy,
OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIE ~PEAKIINH, OKHCIHMTENb, BOCCTAHOBUTEID,
1.1 OKHCJICHHE U BOCCTAHOBJIEHUE, aJUNIOTPONHs, aM(OTEPHOCTh, XUMHUECKasl CBS3b
(KoBajieHTHasi, MOHHAs, METAJUIMYEeCKas), KpUCTalInyecKkas peméTKka, CIJIaBbl,
CKOPOCTh XUMHUYECKOW PEAKIINH
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX IOHATUN M IPHUMEHATH
1.2 9TH MOHATHUSA IIPHU ONIMCAHUU BELIECTB U UX MPEBPAILECHU N
COCTaBJIATh YPAaBHEHHs DIIEKTPOJUTHYECKONW IUCCOLMALUU KHUCIOT, IIEI0YEH U
1.3 COJICH, OJHBIE U COKpAILEHHBIE YPAaBHEHUsI pEaKIMii HOHHOTO oOMeHa
pacKpbIBaTh CYLIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
1.4 IIOCPEJICTBOM COCTABJICHHS EKTPOHHOIO OajlaHca 3TUX PeaKkIui
1.5 IIPOBOAMTH PACUETHI [0 YPABHEHUIO XMMUYECKON PEAKIINH
2 ITo Temam: «Hemerasuibl 1 uX coequHEHUS» U «MeTallIbl U UX COCIUHEHUS»
XapakTepu30BaTh (OMUCHIBAaTh) OOIIME U celu(UIecKne XUMUYECKUEe CBONCTBA
51 IPOCTBIX M  CIOXHBIX BEIIECTB, IOATBEPXKAAs ONUCAHUE IIPUMEPAMHU
' MOJIEKYJIIPHBIX 1 MOHHBIX YPAaBHEHUI COOTBETCTBYIOILMX XUMHUYECKUX PEAKLUN
2.2 COCTAaBJIATH  ypaBHEHUs  peaklUMii, IMOATBEPKIAIOUIUX  CYIIECTBOBAHHE
TEHETUYECKOM CBA3U MEXKIY BELICCTBAMU Pa3IIMYHBIX KIACCOB
IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HX CTPOECHHUS,
2.3 BO3MOJKHOCTH IPOTEKAHNS XUMUUECKUX IIPEBPALICHUI B PA3IMYHBIX YCIOBUAX
ClIeZIOBaTh NpaBUJIaM IMOJb30BAaHUA XUMHUYECKOH MOCYyI0W M J1ab0paTOpPHBIM
o0opyJ0BaHUEM, a TaKXKe MpaBUiaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKUUSAMH IO BBIOJHEHHUIO Ja0OPAaTOPHBIX XWMHYECKUX OIBITOB IO
2.4

MOJIYYEHUIO U COOMpAHUIO Ta3000pa3HBIX BEIIECTB (aMMHMaKa M YTJIEKHUCIOTO
rasa)




IIPOBOJUTH PEAKLMM, MOATBEPKAAIOIIHUE KAYECTBEHHBI COCTAaB Pa3JIMYHBIX
BEIIECTB: PACHO3HABATh ONBITHBIM IMYTEM XJIOpUI-, OPOMHUJ, MO, KapOOHAT,
¢docdar, cunmkar, cynb}ar, TUAPOKCHIUOHBI, KATHOHBI AMMOHHS, HOHBI

2.5 HU3YUYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIUC B BOAHBIX PACTBOpAaX HCOPraHUYCCKUX

BCIICCTB

[To Teme: «XuMHs U OKpyKaromas cpeiar»

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nouatuii: [1/IK BemectBa; koppo3ust

3.1 METAJIOB
HpI/IMCHflTI) OCHOBHBIC OHCpaHI/II/I MBICHHTGHBHOﬁ JCATCIIBHOCT — aHAJIN3 "
CHHTE3, CpaBHEHHUE, 00001eHNE, CHCTEMAaTHU3aIMIO, BBISIBIICHUE
HpI/ILH/IHHOCJ'IC)ICTBCHHBIX CB$I3€I>1 —  JJIA I/13yT~I€HI/I$I CBOI>'ICTB BCIICCTB U
32 XUMHUYCCKUX peaKIII/II\/JI; CCTCCTBCHHOHay‘-IHI)IG METOAbI ITIO3HAHUSA — Ha6J'HO}IeHI/IC,

U3MepeHue, MOJEIMPOBAHNE, SKCIIEPUMEHT (PEealIbHbIN U MBICIIEHHBIN )

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 [TepBoHauanbHBIC XUMUYECKHUE TTOHATUS

[Ipenmer xumuu. Posib XMMHUM B KU3HU 4eEJOBEKa. XHMMHS B CHUCTEME HayK. Tena u
11 BemecTBa. Ou3nyeckre CBOKMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB

[TonsaTue o MeTo1ax Mo3HaHUs B XUMUU. YncThle BemecTBa U cMecu. CriocoObl pa3aeieHus
1.2 | cmeceit

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3TIEMEHTHI. CUMBOJIBI XUMUYECKHUX DJIEMEHTOB.
1.3

[IpocThie U cioxHbBIE BElIeCTBA. ATOMHO-MOJIEKYISIPHOE yUeHUE

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHUX OJEMEHTOB. 3aKOH
14 HOCTOAHCTBA cocTaBa BerlectB. OrHocurenpHas aromMHas Macca. OTHocUTENbHAS

) MOJIEKyJIIpHas Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COEIMHEHUN

KonnuectBo BemectBa. Monb. MousipHass mMacca. B3anMocCBsi3b KOJIWMYECTBA, MacChl U
1.5 Yyclia CTPYKTYPHBIX eIMHUIL BerecTBa. Pacu€Tsl mo popmynaM XMMHUYECKUX COCTMHEHHM

®u3znueckue M XUMHUYECKUE SIBIICHUS. XHUMHUYecKas peakuus U e€ MNpPU3HAKU. 3aKOH
16 COXPaHEHHUs MAacChl BEHIECTB. XHUMHUYECKUE YypaBHeHHs. Kraccubukaius XUMHUECKUX

peaxiuit (CoeAMHEHUS, PA3I0KEHUS, 3aMEIICHHsI, 0OMEHa)




1.7

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYAOH, C MpaBHjIaMHu pabOTHI B
nabopatopun U mpuéMaMu oOpalieHust ¢ J1adopaTOpHBIM O00OpYAOBAaHUEM, H3y4EHUE U
onucaHue (U3NYECKUX CBOMCTB OOpa3lOB HEOPraHWYECKUX BELIECTB, HAOIIOJCHHUE
¢u3nyeckux (TUIaBJICHUE BOCKA, TasHHUE JIbJa, PaCTUpPAHUE caxapa B CTYIKE, KUICHHUE H
KOHJICHCALIUsl BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEYHU, ITPOKAIMBAHUE MEAHON IIPOBOJIOKH,
B3aMMO/ICHCTBHE MeJla C KHUCIIOTOM) SIBIICHHW, HAONIOACHWE W ONMCAHHE INPU3HAKOB
MIPOTEKAHMUSI XMMHUYECKUX peakuuil (pas3jio)keHue caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHUCIIOTBI € XJopuJoM Oapus, pasznoxeHue ruapokcuga wmeau(ll) mpum HarpeBanum,
B3aUMOJIeHCTBUE kene3a ¢ pactBopoM com meau(ll), m3ydenume cmocoOoOB pasaencHus
cmeceii (C  TOMOINBIO MarHurta, (WIBTPOBAHHWE, BBIAPUBAHHUE, TUCTUIUISALS,
xpomarorpadus), MpoBEACHUE OYKUCTKH TOBAPEHHOW COJHM, HAONIOJCHHE W OIHCAHUE
pe3yJbTaTOB IPOBEACHUS OIBITA, MITIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MacChl, CO3AaHUE
MoJenel MOJIeKy (11apoCTeP>KHEBBIX)

Baxueline npeacTaBUTeNId HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cMmech razos. CocraB Bo3nyxa. Kucimopoa — 3i€eMEHT M MPOCTOE BEHIECTBO.
Haxoxxnenue xucimopoga B mpupojae, (Ppu3ndeckne M XUMHUYECKHE CBOWCTBA (peaKiuu
ropenusi). Oxcuzapl. [Ipumenenune xkucnopoma. CHocoObl TMONydeHHUs KHUCIOpoJa B
naboparopuu ¥ MpPOMBIIUIEHHOCTH. KpyroBopor kucimopona B mnpupojge. Oz0H —
IIOTPOTHAS. MOAU(PHUKAIUS KUCIOPOaa

2.2

TennoBoit 3PdexkT XUMHUECKOW pEaKIuu, TEPMOXHMHYECKHE YypaBHEHHs, HK30- U
SHAOTEPMHUUECKHE peakuMuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHHE BO3[yXa, YCUJICHUE
napHUKOBOTO 3¢ dekTa, pa3pylieHne 030HOBOTO CIIOs

2.3

Bonopon — aneMeHT u mpocToe BemecTBo. HaxoxaeHune Bogopoaa B mpupoie, Gu3ndecKue
Y XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CITOCOOBI moydeHus. Kuciaotel u conu

2.4

MousipHbiii 00BEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHHSIM

2.5

®usnyeckue CBOMCTBA BOJAbl. Boma kak pactBoputenb. PactBopbl. HacwileHHbIE U
HEHAaCBIIIEHHbIE pacTBOPhI. PacTBOpUMOCTh BeliecTB B Boje. MaccoBas /10Ji BEIIECTBA B
pactBope. XuMHUUYecKue CBOMCTBAa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MNpHpOJAEC U B
KU3HU yenoBeka. KpyroBopoT BOJbl B IpUpoJie. 3arpsi3HeHHE NPUPOIHBIX Boa. OxpaHa U
OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHeHnid. Oxcunabl. Kiaccudukamms OKCHIIOB:
coneoOpa3yromiue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) U  HecoJeoOpa3yrolue.
Homenknatypa okcumoB. dusnueckue M XHMHUYECKHUE CBOWMCTBAa OKCHIOB. [lomyueHme
OKCH/JIOB

2.7

OcnoBanwms. Knaccudukaiius 0oCHOBaHUMN: MIETOYM U HEPACTBOPUMBIC OCHOBAHHUSI.
Howmenknarypa ocHoBanuii. @u3nuecKkue 1 XUMUYECKHE CBOKMCTBA OCHOBaHUM. [lonyuenune
OCHOBaHUMN




2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinoT. OuU3MUecKue U XUMHUYECKHE
cBorcTBa KUCNOT. Panx akrusHoctn MetaioB H.H. bekerosa. [lonydyenue kuciaor

2.9

Conu. HomeHnknatypa cosieii. @usnyeckue U XUMUYecKHe cBoiicTBa coiiedl. [lomyuenue
coJien

2.10

I'enermueckas CBI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMHUYECKUH DKCIEPUMEHT: KAauyeCTBEHHOE OMNpEACICHUE COJACp)KaHUs KUCIOpoaa B
BO3/yXe, IOJy4eHHEe, cOOMpaHHWe, PpAaclO3HABAaHME M H3YyYEHHE CBOMCTB KHCIOPOJA,
HaOJIO/IEHUE B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJIOM M YCIOBUS BO3HUKHOBEHHS H
MpeKpalieHus: ropeHus (Mmokapa), 03HAaKOMJICHHE ¢ 00pa3llaMi OKCHIOB M OIMCAHHUE HX
CBOWCTB, NOJydYeHHE, COOMpaHHWEe, paclo3HaBaHHE W M3Y4EHHE CBOWCTB BOAOPOJA
(ropenue), B3aumozeicTeue Bojopona ¢ okcuaoMm meau(ll) (Bo3mMokHO HCIOJIb30BaHKE
BHJIEOMATEpHUANIOB), Ha0II0ieHNnEe 00pa3I0B BELIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE

0COOEHHOCTEH PACTBOPEHHUs BEIIECTB C PA3TUYHONW PACTBOPUMOCTHIO, MPUTOTOBJIICHHE
pacTBOPOB C ONpPENEAEHHOW MacCOBOM J0JIed pacTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBUE
BOJBI C MeTaulamMu  (HaTpueM W KaiubliueM) (BO3MOXHO  HWCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), ONpPEACICHNE pPACTBOPOB KHCIOT ¢ IIEJIOYed C IOMOIIBIO
WHJIMKaTOPOB, HCCIEAOBAaHUE OOpa3IOB HEOPraHWYECKUX BEIIECTB Pa3UYHBIX KJIACCOB,
HaOMo/IeHNe HW3MEHEHUS OKpacKU HWHAMKATOPOB B pacTBOpax KHUCIOT U IIeloYel,
n3ydeHue B3auMmojaeucTBus okcuma meau(ll) ¢ pacTBOpoM cepHO#l KHCIOTHI, KHUCIOT C
METaJUIaMH, PEAKUUA HEeUTpaM3aluM, TMOJYYEHHE HEpPACTBOPUMBIX OCHOBAaHWH,
BBITECHEHHE OJITHOTO MeTalljla JPYruM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTATbHBIX
3a7a4 no teme «BakHeime K1acchl HEOPraHUYECKUX COCTMHEHUID)

[Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XuMu4eckux anementon .M.

MenneneeBa. CtpoeHrne aToMoB. XUMHUYECKas CBs3b. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peakuu

3.1

HepBLIe IIOIIBITKH KJIaCCI/I(i)I/IKaI_II/II/I XUMHYECKUX 3JIeMeHTOB. IlonsaTue o Ipyimnax CXOAHbIX
3JICMCHTOB (H_ICJ'IO‘IHBIC " MICJIOYHO3CMCIIbHBIC METAJLJIbI, I'aJIOI'CHbI, HHCPTHBIC Fa3bI).

SHGMGHTH, KOTOPBIC O6pa3YIOT an)OTepHBIe OKCHUIBI U TUAPOKCHUIbI

3.2

Ilepnognueckunt 3akoH. Ilepuoguueckas cucremMa XuUMHUYECKUX odnemeHToB ..
MenneneeBa. KopoTkoneproaHas u AauMHHONEpHogHas ¢opmbl [leproauueckoit cucteMbl
xumuyeckux sneMeHToB .M. MenneneeBa. Ilepuoner u rpynmnbl. OU3HYECKUNH CMBICTT
MIOPAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA

3.3

Crpoenne artomoB. CocrtaB aromHbIX szaep. HM3otombl. OnekTpoHbl. CrpoeHue
ANIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 xuMuyeckux siaeMeHToB Ilepmonmueckoii
cuctemsl [I.J1. MenneneeBa. XapakTepucTHKa XMMHUECKOTO AIEMEHTA IO €T0 MOJI0KEHUIO
B [Iepuognueckoit cucreme .M. Menneneesa




3.4

3aKOHOMepHOCTI/I HU3MCHCHUA painyCa aTOMOB XUMHWYCCKUX JJICMCHTOB, MCTAJUIMYCCKUX U
HEMETAINIMYECKUX CBOMCTB IO rpynnam M nepuojam. 3HaueHue Ilepuoauueckoro 3akoHa
u Hepno;mquKoﬁ CUCTCMbI XUMHWYCCKUX BJICMCHTOB JIs1 pa3BUTHA HAYKHU U IIPAKTUKH.

J.1. MenpeneeB — yd€HbIN U TpaXJaHUH

3.5

Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HETOJISIPHAS ) CBSI3b.

SHGKTPOOTPI/IIIaTCJII)HOCTI) XUMHUYECKUX 3JIeMeHTOB. MloHHAas CBSI3b

3.6

Crenenps okuciaeHusa. OKHUCIUTEILHOBOCCTAHOBHUTEIILHEIC pCaKknuu. HpOHCCCI)I OKHMCIJICHHUA
H BoccTaHoBIeHU. OKHCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUN DSKCIIEPUMEHT: H3y4YeHHE OOpa3lOoB BEIIECTB METAUIOB M HEMETAJJIOB,
B3aUMO/JICHCTBUE TUAPOKCUIA LMHKA C pAacTBOpAaMHU KHUCJIOT M UIEJIOYEl, MpPOBEACHUE
OTIBITOB, WUTFOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX peaKLUit

(ropeHue, peakiiuy pa3ioKeHHs, COSAUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo u xummnyeckas peakuus. [loBropenue

11

[Tepuonuueckuii 3akoH. Ilepuomuueckass cuctemMa XUMHUYECKUX dieMeHToB J[.U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMHWYECKHX
AJIEMEHTOB MEPBbIX TPEX MEPHOJOB, KallKs, KalblUs U UX COCTUHEHUI B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreme U CTPOCHHEM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XAMHAYECKOM CBs3U. THIBI KpUCTAJUIMICCKUX pCI_HéTOK,
3aBHCUMOCTh CBOMCTB BCIIECTBA OT THUIIA KpHCTaHHquCKOfI peI_HéTKI/I U BUJa XHUMHYSCKOM
CBA3U. Kﬂaccmbnxauym N HOMCHKJIaTypa HCOPraHUMYCCKHUX BCHICCTB (MC)KIIYHapO,I[HaH u
TpI/IBI/IaJ'ILHaﬂ). XHUMHUYecKre CBOMCTBA BCHICCTB, OTHOCAIIUXCA K pa3JIMUHBIM KiIaCcCaM

HCOPraHU4YCCKHUX COCHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPIraHMYCCKUX BCIICCTB

1.3

KJ'IaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKHUX peaKI_II/Iﬁ 10 Pa3JIMYHBbIM IIPpHU3HAKaAM (HO quciy U COCTaBy
Y4aCTBYIOIIUX B pCaKIWU BELICCTB, IO TCIIJIOBOMY 9(1)(1)6KTy, 110 M3MCHEHMIO CTEIICHEH
OKHCJIICHHA XUMHWYCCKUX 3JICMCHTOB, I10 06paTI/IMOCTI/I, 110 y4aCTHUIO KaTaJ'II/ISaTOpa). DK30-
U OSHAOTCPMHUUYCCKUC PCAKIUHU, TCPMOXUMHUUYCCKUEC YpPABHCHHA. Ilonsatue o CKOpPOCTH
XHUMHYECKOU peaKkuuun

1.4

[TousTue 06 O6paTI/IMBIX u H606paTI/IMBIX XUMHYCCKUX PCAKIHAX. IloHsTHE O TOMOTEHHBIX
" TCTCPOTCHHBIX PCaKIHUAX. IToHnsaTHE 0 XMMHUYECKOM PaBHOBCCHUU. (I)aI(TopBI, BIIUATOIINEC
Ha CKOpPOCTb XUMHUYECKOMN PCaKIIUHA U IMOJIOKCHUC XUMHUYICCKOTO paBHOBECUA

1.5

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC pcCaKkiuu, 3J1€KTpOHHBIf/'I Oaranc
OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCaKknum. CocraBieHue ypaBHeHI/Iﬁ OKHCIIHUTCIIBHO -

BOCCTaHOBHUTCIIbHBIX peaKuHﬁ C UCIIOJIb30BAHUCM MCTOJA 3JICKTPOHHOTO Oananca




1.6

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJIUTEL U HEIEKTPOJIUTHI. KaTHOHBI,
aHWOHBI. MeXaHu3M Aucconuan BCUICCTB € PA3JIMUHBIMU BUAAMU XUMHYECKOM CBSI3H.
Crenenp nmuccormanuu. CuiibHbIe W clabble 3JeKTPOJUTHI. Peakiuu MOHHOTO OOMEHa.
YcinoBusi MPOTEKaHWsI peakluid MOHHOTO OOMEHa, TOJHBIE W COKpaIlIEHHBIC HOHHBIE
ypaBHeHus peakiuii. CBOWCTBa KUCIOT, OCHOBAaHUN W COJICH B CBETE IMPEACTABICHHUNA 00
BHCKTpOHHTquCKOﬁ JUucconuanuu. KauecTBeHnnie p€akiuu Ha HOHBI. Iloustue o
TUAPOIIN3E COJIEU

1.7

XUMUYECKUHN OKCIICPUMCHT: O3HAKOMIJICHHUEC C MOACIAMU KPUCTATUIMICCKUX pGIHéTOK

HEOPraHMYECKUX BEIIECTB — METAJJIOB M HeMeTaUloB (rpadura M anMasa), CIOKHBIX
BEIIECTB (XJIOpH/Ia HATPHs); UCCIETOBAHHIE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIin
OT BO3JICWCTBUS Pa3NMUYHBIX (PAKTOPOB; UCCIEIOBAHHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB
BEIIECTB, Mpoliecca AUCCOLUAIMN KUCIIOT, LIeJIouel U cojiell (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEPUAIIOB); MPOBEACHUE OIBITOB, WJUTIOCTPUPYIOIINX TPU3HAKKA MPOTEKAHUS
peaknuii HOHHOTO oOMeHa (0Opa3oBaHHe OCajKa, BBIJACICHHE Ta3a, 00pa3oBaHUE BOJIbI);
OTIBITOB, HJUTIOCTPUPYIOMIAX TPHMEPHl OKHCIMTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIINN
(ropeHme, peakuy pa3ioKeHUs, COSAMHEHUS ); paclio3HABaHNE HEOPTaHWYECKUX BEIIECTB
C TIOMONIBIO KAUYECTBEHHBIX PEaKIMii Ha HOHBI; pEeHICHNE SKCIIEPUMEHTABHBIX 33124

Hemeranner u nx COCAUMHECHUS

2.1

OOmiasi xapakTepucTHKa TrajoreHoB. (OcCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CtpoeHrue U (HU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB.
XWMHYECKHE CBOMCTBA Ha MPUMEpPE XJI0pa (B3aUMOJICHCTBHE C METa/NIaMH, HEMETAJIAMH,
mienioyamu). XsopoBojaopod. ConsiHas KHUCIIOTa, XUMHYECKUE CBOICTBa, MOJy4eHUE,
npuMmeHenue. JleiicTBue Xjopa M XJOpPOBOJOPOJA HAa OpraHM3M uelloBeka. Baxkuelimiue
XJIOPUJIBL U UX HAXO0XACHHUE B IPUPOJIC

2.2

Obmas xapakrepuctuka 31meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTENeHn okucieHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECCTB
— KHCJIOpoJa M Cepbl. AJUIOTPOITHbIE MOIU(HKAIIMKA KHUCIOPOJa M CEpbl. XHUMHUYCCKHE
cBolicTBa ceprl. CepoBOAOPOI, CTpOeHUE, GU3HUECCKUE U XMMUYECKHUEe CBOMCTBA. OKCHIIbI
ceppl Kak TMPEACTaBUTEIM KHUCIOTHBIX OKcHUI0B. CepHas KucioTa, (U3UYECKHUE U
XUMHUYECKHE CBOMCTBA (0OMIME KaK IMPEACTaBUTENS Kacca KUCIOT M CHelu(HUUECcKHe).
XUMUYECKUE PEaKIUH, JIEKAIIIEe B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOTy4eHusl CepHOI
kucnoThl. [Ipumenenne. Colv cepHOM KUCIOTHI, KAUYECTBEHHAs PEAKIIHsl Ha CYNb(haT-HOH.
Haxoxnenue cepsl u €€ coeIMHEHNI B IPUPOAE. XUMHUUECKOE 3arpsA3HEHUE OKPYXKAKOLLIEH
Cpenbl COCIMHEHHMSIMH cepbl (KHCIOTHBIE O, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro Mpe0TBpAaIleHHUs




2.3

OOmast xapakTepucTuka »31meMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIE CTETNIEHW OKHUCIEHHS. A30T, paclpoCTpaHEHHe B Mpupoje, (puzndeckue u
XHMUYecKrue cBoiicTBa. KpyroBopoT aszora B mpupojae. AMMHAK, €ro (Qpu3MUecKue Hu
XMMUYECKHUE CBOMCTBa, MoJlydeHHe U npumeHenue. Coau aMMOHHS, WX (HU3UYECKUE U
XUMHNUYCCKHEC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBennas pCaKknus Ha MOHBI aMMOHUS. AsoTHas
KHCIIOTa, €€ morydeHne, (Gu3nyeckne 1 XuMUIeCKre CBOUCTBA (001Me Kak MpeCTaBUTEIs
Kjlacca KUCIOT M crenuduueckue). lcmonp3oBaHHe HUTPATOB M COJICH aMMOHHS B
Ka4ecTBE MUHEPAIbHBIX YI0OpeHU. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl

COCAMHCHUAMU a30Ta (KI/ICJ'IOTHI)IG J0XKIU, 3arpA3HCHHUE BO34yXa, ITOYBbI 1 BOI[OéMOB)

24

®ochop, annorponHsie MoaupuKauu Gochopa, puU3NUecKue U XUMHUUYECKUE CBOMCTBA.
Oxkcun ¢dochopa(V) u dochopnas kuciora, Qu3nueckue W XUMHYECKHE CBOMWCTBA,
nonyuenue. McnonpzoBanue gocdaroB B kauecTBe MUHEPAJIbHBIX YIO0OpEHUI

2.5

OObmas xapakrepuctuka s1meMeHToB IVA-rpynmbl. OCOGEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTEMEHM  OKUCICHHS.  YTIEepoJd,  aUIOTPONHbIE  MOJU(pUKAIUY,
pacnpocTpaHeHue B TMpupoje, (usmueckue M XUMHUYECKHe CBOICTBa. AJcopOuus.
Kpyrosopot yriepona B mpupone. Okcuisl yriepoja, ux (u3nueckue M XUMHYECKHe
CBOMCTBA, JACWCTBUE HA KUBBIE OPraHU3MBI, NOJyYEHHE U NPUMEHEHHE. DKOJIOTMYECKUE
nmpoOsieMbl, CBs3aHHbIE ¢ okcuaom yriaepona(lV); rumoresa riao0anbHOTO TMOTETUICHUS
KJIUMaTa;, TMapHUKOBBIM 3¢¢ekT. YroiabHas KucIoTa W €€ Coiu, UX (Qusnueckue u
XMMUYECKHE CBOWCTBA, IOJydeHHe M HpuMeHeHHe. KauecTBeHHas peakuus Ha
kapOoHaTuoHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEIUIUHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO35ICTBE

2.6

[ITepBoHauanbHBIC MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSIX Yriepoja
(MeTaH, 3TaH, ATWICH, alleTUJICH, ATAHOJ, TVIMIIEPUH, YKCyCHas Kuciora). X cocrtaB u
XuMHu4ecKkoe cTpoeHue. [ToHsTHEe 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX: JKHpaxX, OelKax,
yriaeBOJax — U UX POJU B KU3HU 4YeJoBeKa. MaTepuaibHOE €IMHCTBO OPraHUYEeCKHX U
HEOPraHMYECKHX COCTMHCHUI

2.7

Kpemuuii, ero ¢usnyeckue u XUMHUYECKHUE CBOKMCTBA, MOJYYCHHE W TPUMCHEHHUE.
Coenunenus kpemHusi B mnpupoje. Obume npexactaBienus o6 oxcuae kpemuus(1V) u
KpeMHUEBOM  kucinote. CHIMKAThl, WX HUCHONb30BaHWE B  OBITY, MEAUIIMHE,
MIPOMBIIITIEHHOCTH. BaxkHeilmue cTpouTenbHble MaTepuaibl: KEpaMHuKa, CTEKIIO, [EMEHT,
O0etoH, xene3o0eroH. [Ipobrembl  0€30MaCHOTO  MCIONB30BAHHS ~ CTPOUTEIHHBIX
MaTepHaIoB B MOBCEAHEBHON KU3HU




2.8

XUMHUUYECKUH HKCIIEPUMEHT: H3y4eHHe OoOpas3loB HEOPraHWYEeCKUX BEIIECTB, CBOICTB
COJITHOM KHMCIIOTBI; IIPOBEJICHHE KAaUeCTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI U HAOIIOICHHUE
MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTPpAXKAIONIME (PU3MUECKUE U XUMHUECKUE CBOWCTBA
rajJloreHoB ¥ WX COEAMHEHWH (BO3MOXHO HCHOJB30BAHHWE BHJICOMATEPHAIIOB);
03HAKOMJICHHE ¢ 00pa3IaMu XJIOPUI0B (TaJOreHUIOB); 03HAKOMJICHHE C 0Opa3iamMu cepbl
u e coeaMHEHUSMH (BO3MOXHO UCIIOJIb30BaHHE BHJICOMATEPUANIOB); HAOIIOJCHNE
mporecca oOyriiMBaHUSI caxapa TOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOW KHCIOTHI;
U3Y4YEHHE XUMHUYECKMX CBOMCTB pa30aBiICHHOM CEPHOM KHUCIIOTBI, IPOBEJICHUE
Ka4eCTBEHHOW peakiuu Ha cyabpaT-uoH ¥ HAONIOJCHWE TNpU3HAKa e€ MPOTCKAHHUS;
O3HaKOMJICHHUE C (pU3MYECKMMHU CBOWCTBAMH a30Ta, pocdopa 1 X CoeTUHEHUI

(BO3MOKHO HCIIOJIB30BaHME BHJIEOMATEPUAIOB), 00pa3llaMHU a30THBIX M (POCchHOpPHBIX
yaoOpeHul; MojaydeHue, coOMpaHue, paclo3HaBaHWE W W3YYCHHE CBOWCTB aMMHAaKa;
MPOBEJCHUE KAuyeCTBEHHBIX pEaKIMil Ha WMOH aMMOHUA U (ocdar-uoH u wu3ydeHuUe
MPU3HAKOB MX MPOTEKaHMS, B3aUMOJIECTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C
Menpl0  (BO3MOXKHO  HCIIOJIB30BAHWME  BHUJIEOMATEpPHAJIOB);,  M3y4eHUE  MOJENeH
KPUCTAJUTMYECKUX PemEToK anMasa, rpadura, QymiepeHa; 03HAKOMJICHHE C MPOIECCOM
azcopOIMu  pacTBOPEHHBIX  BEIIECTB AKTHBHUPOBAHHBIM  YIIIEM M YCTPOMCTBOM
MPOTHBOTAa3a; MOJIydeHHEe, COOMpaHue, paclio3HaBaHNE M M3YUYEHHUE CBOMCTB YIJIEKHUCIIOTO
rasza; IpOBEICHUE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT- M CHJIMKAT-UOHBI U HM3ydeHUE
NMPU3HAKOB ~ HMX  MOPOTEKAaHUS;  O3HAKOMJIEHHE C  MPOAYKUMEH  CHUIIMKATHOM
MPOMBIIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «BaxHeiimue
HEMETAaJUIBI M UX COCTUHCHUS

Merannsl 1 ux COCINHCHUA

3.1

OO0mrast XapaKTEpUCTHKA XUMHUYECKHX OJJIEMEHTOB — METANIOB HAa OCHOBAaHMHM MX
noJjioxkenus B Ilepuomumueckoit cucreme xumuueckux snemeHToB .M. MenneneeBa u
ctpoeHust atomoB. CTpoeHue MeTauioB. MeTrauiMyeckas CBsi3b W MeTaJuIM4yecKast
KpUCTAJUIMYECKas PeIIETKA. DICKTPOXUMUUECKUIN Pl HANPSHKCHUH METAIIIOB

3.2

duznyeckre ¥ XUMHUUYECKHE CBOMCTBA METAJIJIOB. O6H_[I/Ie CIIOCOOBI MOJIYYCHUA MCTAJIJIOB.
ITonsarue o KOPPO3HUU MCTAJJIOB, OCHOBHLIC CII0COOBI 3allIMThI UX OT KOPPO3UHU. CruiaBbl

(cTanb, 4yryH, AIOpaItOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH

3.3

H_[eJ'IO‘IHLIe MCTAJJIbI: IMOJIOKCHHUC B Hepnonnqecxoﬁ CUCTCMEC XHMMHUYCCKUX OJJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHUEC HUX aTOMOB, HAXOXKICHUC B IIPHPOAC. duznueckue u
XHUMHUYECKHUE CBOMCTBA (Ha MMpUMCEpPE HaATpUus U Ka.]'II/ISI). OKCI/I,[[I)I U TUAPOKCHUABI HATPHUA U
KaJiys. HpI/IMeHeHI/Ie IIEJI0YHBIX METAIJIOB M UX COCAUHEHUIN

3.4

[[lennoyHO3eMENBHBIE METAIBl MAarHUii M KaJbLUK: noJiokeHue B Ilepuoamueckoit
cucremMe XuMuieckux 3aeMeHToB .M. MeHeneeBa; cTpoeHHE X aTOMOB; HaX0XIEHUE B
npupoae. Ddusznueckue M XUMHUYECKHME CBOWCTBA MarHus M KaubUus. Baxneuue
COeNMHEHUs] Kanblus (OKCHI, TUAPOKCUI, conu). JKECTKOCTH BOJABI U CIOCOOBI €€
YCTpaHEHUsI




3.5

Antomunuit: nonoxenue B llepuonnueckoil cucteme xumudeckux syemeHToB J[.M.
MeHeneeBa; CTpoeHUE aroMa; HAaXOXJACHHWE B mpupoac. PuU3NyecKHe U XUMHUYECKUE
CBO¥CTBa aOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCH]IA ATTFOMUHHS

3.6

Keneso: mnonoxenne B llepuoanueckord cucreme XuMUYeCKHX dnemeHToB J[.U.
MeneneeBa; CTpOCHHE aTOMa; HaxOXAeHWe B mpupoze. Pusmveckue U XUMHUYECKUE
cBoiicTBa xene3a. Oxcuapl, ruapokcuabl u conu xenesza(ll) u xenesza(lll), ux cocras,

CBOMCTBA U MOJIY4CHUE

3.7

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C oOpa3llaMM METaUIOB U CIUIABOB, HX
(bMBUYECKUMU CBOMCTBAMH; HW3YYCHHE PE3YJAbTATOB KOPPO3UHM METAUIOB (BO3MOKHO
WCIIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJCHCTBUS OKCHIA KajbIlUi U
HaTpusl ¢ BOAOM (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB); UCCIIEJOBAaHUE CBOWCTB
XKECTKOM BOJBI; Ipollecca TOPEHHUs jKejle3a B KUCIOpoJe (BO3MOXHO HCIOJIb30BaHHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUsI KAYeCTBEHHBIX PEAKIM HAa MOHBI (MarHus,
KaJIbIIHSl, ATFOMUHUSA, IMHKA, xene3a(ll) u sxxeneza(lll), meau(1l); nabmronenne u onucanue
MPOIIECCOB OKpAIIMBAHKS TUTAMEHHM HOHAMHM HATPHUSA, KaJIUsS W Kb (BO3MOXXHO
WCIIOJIb30BAHUE BHICOMATEPHAIOB); HWCCIEIOBaHHE aM(pOTEPHBIX CBOWCTB THAPOKCH]IA
ATIOMUHHUS ¥ THAPOKCHUIA IIMHKA; PEIICHHE SKCTIEPUMEHTANBHBIX 3a]1a4 110 TEME

«Baxuenime MeTayuIbl U UX COCTUHEHUI

XUMUS 1 OKpYXarolasi cpeaa

4.1

HoBeie maTepuansl U TexHoJoruu. BeliectBa M marepuanbl B MOBCEIHEBHOW >KU3HU
YeJIoBeKa. XUMHUS U 3I0pOBhe. be3omacHoe uCnoib30BaHUE BEIIECTB U XUMUYECKUX

peaKuHﬁ B 6BITy. HCpBaH IIOMOIIb IIPHU XUMHUYCCKHUX OXKOr'aX U OTPABJIICHUAX

4.2

OCHOBBI 9KOJOTMYECKONH I'PaMOTHOCTH. XMMHUYECKOE 3arps3HEHHE OKPYXKaroIlel cpeibl
I[IIK. Pomp XuMHUM B peHIEHWH DSKOJOTHYECKUX Tpobiem. IlpupoaHple HMCTOYHMKH
yIA€BOAOPOAOB (YroJib, MPUPOAHBIN Ta3, HEPTH), TPOAYKTHl UX MEPEPadOTKU, UX POJb B
OBITY U TPOMBIIIJICHHOCTH

4.3

XUMUYECKUI IKCIIEPUMEHT: U3ydeHHe 00pa3loB MaTepHUaIoB (CTEKJIO, CIUIaBbl METAIIIOB,
MOJIMMEPHBIE MaTepUaJIbl)

INPOBEPAEMBIE HA OI'D ITIO XUMHUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM MIPOT'PAMMUBI
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

Kon

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHS

NMPOBEPSIEMOr0 | OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 001LIEro
TpeOoOBaHus o0pa3oBanust Ha ocHoBe PT'OC

1 [IpencraBnenue:




1.1

0 TO3HABAaEMOCTH SIBJICHHH MPUPOJbI, TOHUMAaHUWE OOBEKTHBHON 3HAUYMMOCTH
OCHOB XMMMYECKOM Hayku Kak o0O0JacTH COBPEMEHHOIO €CTECTBO3HAHMS,
KOMIIOHEHTa OOIIel KyJIbTypbl W MPAKTHYECKOW JEATeIbHOCTH 4YeloBeKa B
YCIOBHSX COBPEMEHHOTO OOINECTBAa; MOHUMAHHE MECTa XUMHUHU CPEIH JIPYTHUX
€CTECTBEHHBIX HAyK

1.2

O HayudHbIX METOJaX T[IO3HAHUA, B TOM UYHCJIE OHKCICPUMEHTAIBHBIX U
TEOPETUYECKUX METOJIaX HCCIEOBAHUSA BEIIECTB M M3YyYCHUS XUMUUYECKHUX
peakiuii; yMEHHUE HCIIOJIb30BaTh MOJCIU JUIsl OObSICHEHHUS! CTPOSHUS aTOMOB H
MOJIEKYJI

1.3

0 cdepax mnpodecCHOHATBHONW JEATEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAHHBIMU HA JIOCTIIKEHUSX XUMHYCCKOU
HayKH{, 4TO MO3BOJIUT OOYUYAIOIIMMCSI pacCMaTpuBaTh XUMHIO Kak chepy cBoe
Oynymieir mpodeccuoHaIbHOM JAESITENBHOCTH W CHAENaTh OCO3HAHHBIA BBIOOD
XAMHH KaK MPOQIILHOTO MpeaMeTa IMPH Iepexojie Ha YPOBEHb CPEIHETO
o01rero oOpa3oBaHus

Biagenne cucTteMON XUMHYECKMX 3HAHUW M YMEHHME IPUMEHSATH CHUCTEMY
XUMUYECKUX 3HAHMM, KOTOpask BKJIFOYAET:

2.1

BO)XHEUIIINE XMMHUYECKHE MOHATHS: XUMHYECKHUU 3JIEMEHT, aTOM, MOJIEKYIIa,
BEIIECTBO, IIPOCTOE U CIIOKHOE BEUIECTBO, OJTHOPOIHAS M HEOTHOPOIHASI CMECH,
OTHOCHUTCJIBHBIC aTOMHAsA U MOJICKYJIApHAsA MacCChl, KOJIMYECTBO BEIIECCTBA, MOJIb,
MOJIIDHAsE Macca, MOJSIpHBIA O0O0BEM, OKCHA, KHCIOTa, OCHOBAaHWE, COJb
(cpenHsisi), XUMHYECKasi PEaKIus, PeaKuu COCIUHEHUsSI, PEAKIIUA Pa3JI0KECHUS,
peakiuy 3aMeIeHUs, peakuuu OoOMeHa, TEIUIoBOW 3(PQeKT peakiuu, dK30- U
SHIOTEPMHUYECKUE PEAKIMH, PACTBOP, MACCOBasi J0JISI XUMUYECKOTO 3JIEMEHTA B
COCIIMHEHUH, MaccoBas JOJII W TPOICHTHAas KOHIIGHTpAIWsl BEIIECTBA B
pacTBope, sIIpo aToma, SJICKTPOHHBIA CIIOW aTroma, aToMHasi OpOUTallb, paguyc
aToMma, BaJICHTHOCTH, CTETIEHb  OKHCJICHUS, XUMUYeCKast CBSI3b,
AIIEKTPOOTPHUIIATEIBHOCTD, MOJIIPHAST M HETIOJISIPHAst KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, METAJUIMYECKAsl CBS3b, KPUCTAIUITMYECKAas pemeETka (aToMHas, HOHHas,
METaJUINYeCKasi, MOJICKYJIsIpHasi), WOH, KaTUOH, AaHHOH, OJIIEKTPOJIHT U
HE3JICKTPOJIUT, AIEKTPOIUTUYECKAsT IUCCOLMAIMS, PEaKIIMA HOHHOTO OOMEHa,
OKHUCITUTEIIbHOBOCCTAHOBHUTEIILHBIC PEAKIMH, OKHCIUTEIh W BOCCTAHOBUTEIID,
OKHCIICHHE ¥ BOCCTAHOBJICHHE, OJCKTPOJIU3, XHMHUYECKOE paBHOBECHE,
oOpatumMble W HEOOpaTHMBIE pEaKIUK, CKOPOCTh XHUMHUYECKOW pEaKIlvy,
katanuzatop, [1/1K, Koppo3usi METayIoB, CIIJIaBbI

2.2

OCHOBOIIOJAararomure 3aKOHbl XUMHUHN: 3aKOH COXpAaHCHUA MACChI, HepI/IOI[I/I‘ICCKI/Iﬁ
3aKOH I[I/I MeHﬂeﬂeeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOFaI[pO

2.3

TCOPUHN XUMHUHU: ATOMHO-MOJICKYJISIpHAA TCOPUS, TCOPHUIL SHGKTpOJII/ITH‘ICCKOﬁ

Jucconuanuunu

Brnanenne ocHOBaMH XHUMHUYECKOM I'paMOTHOCTH, BKJIFOYAIOIIEH

3.1

yMEHHUE TNPaBWIBHO HCIOJb30BAaTh M3YUYEHHBIE BEIIECTBA M MaTepualbl (B TOM
qucie MUHEpalbHble YA0OpeHUs, METaJUlbl U CILJIaBbl, MPOJIYKTHl HepepadoTKu
MPUPOJHBIX HCTOYHHMKOB YIJIEBOJOPOAOB (YIS, MPUPOAHOTO rasa, HedTH) B
OBITY, CEIIbCKOM XO3sIiCTBE, HA MPOM3BOJICTBE U MOHUMAHUE 3HAUYEHUS KHPOB,
0€eJIKOB, YTJIeBOJIOB JJIsl OpraHU3Ma 4eJ0BeKa; YMEHHUE MPOrHO3UPOBATh BIMSHUE
BELIECTB M XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPY)KAIOIIYIO

NPUPOJIHYIO CpeLy

3.2

YMEHUE MHTETPUPOBATH XUMUYECKUE 3HAHUSI CO 3HAHUSAMHU JIPYTUX y4eOHBIX
IpeAMETOB




HaJIM4YUC OIIbITa pa6OTbI C pa3JIMYHbIMH NCTOYHHUKAMU I/IH(bOpMaI_[I/H/I 110 XUMHHU

3.3 (HayuHas © Hay4YHO-TIOMYJISIpHAs JUTEpaTypa, CIOBapH, CIPABOYHHKH,
UHTEPHETPECYPCHI)
yMEHHE OOBEKTUBHO OIICHWBATh WH(POPMAIUIO O BEIIECTBAX, UX MPEBPAIICHUIX
3.4 U TPAKTUYECKOM TPHUMEHEHHHW W YMEHHE WCIOJIb30BaTh €€ JUIsl peIICHUS
y4eOHOTIO3HABATENBHBIX 3a/1a4
Bragenne ocHOBaMU MOHSITHIHOTO aIliapara ¥ CHMBOJIMYECKOTO SI3bIKA XUMHUU
4 JUISL COCTaBJICHUS (DOPMYJT HEOPTAaHWMYECKUX BEIIECTB, YPABHCHHH XUMHUYECKHX
peaknmii; ocHoBamu xuMudeckoid HomeHknaTypsl (IUPAC 1 TpuBHaibsHON)
YMeHue oOBSICHITH CBS3b IMOJIOKCHHS dJIeMeHTa B llepuoandeckoit cucrteme ¢
5 YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHUMHYCCKHX 3JICMCHTOB
(coctaB u 3apsj sapa, oOlee YUCao IEKTPOHOB), paclpeieICHUEM dJIEKTPOHOB
10 SHEPTETUICCKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KATUS U KaTBIIHS
[IpencraBnenue O NEPUOJAMYECKOM 3aBUCHUMOCTH CBOMCTB  XMMHYECKHX
5 JJIEMEHTOB (paauyc aroMma, JJIEKTPOOTPHIIATEIBHOCTB), MPOCTHIX M CIIOKHBIX
BEILECTB OT MOJOXEHUs 3yeMeHToB B Ilepuoaunueckoil cucteme (B MalbIX
MepHoJIaX U TJIABHBIX TOJIPYIIAX) U AIEKTPOHHOTO CTPOSHUS aToMa
7 Ymenue knaccuuuupoBarh:
7.1 XUMHUYECKUE PIIEMEHTBI
7.2 HEOpraHMYecKHe BEleCcTBa
7.3 XUMUYECKHE PEaKIIUU
8 YMeHue onpeaensrTh:
8.1 BaJICHTHOCTH M CTETIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA
8.2 BHJI XUMHUYECKOM CBSI3U M TUI KPUCTAIIMUECKON CTPYKTYPHI B COETUHEHUAX
8.3 XapakTep Cpebl B BOJAHBIX PaCTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepuszoBarh (pU3nUecKre U XUMUYECKUE CBOWCTBA:
0.1 MPOCTBIX BEUIECTB (KUCIOPOA, 030H, BOJAOPOJ, TpaduT, aiMas, KpeMHUH, a30T,
' dbocdop, cepa, Xop, HATPUH, KU, MArHUN, KaJIbITUH, ATFOMUHUH, JKEJIe30)
CIIOHBIX BEIECTB, B TOM YHCJIE€ KX BOJHBIX pacTBOpPOB (BOJa, aMMHAK,
XJIOPOBOJOPOJI, CEPOBOJIOPO, OKCUABI U THIPOKCcUIbl MeTamuioB |-IIA rpymm,
9.2 amomunus, meau (1), muaka, xenesa (II u 1), okcuasr yroepoma (11 u 1V),
kpemuus (1V), azota u docdopa (Il u V), cepwsr (IV u VI), cepuucras, cepnas,
a30THUCTasl, a30THasA, pochopHas, yroapHasi, KpeMHUEBas KHCIOTA U UX COJIN)
9.3 MIPOTHO3UPOBATh U XapaKTEpU30BaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT HX
' COCTaBa U CTPOEHUS, IPUMEHEHHUE BEUIECTB B 3aBUCUMOCTHU OT MX CBOMCTB,
BO3MOYKHOCTh MPOTEKAHHS XUMUYECKIX MTPEBPAIICHUI B PA3JIMUHBIX YCIOBHIX
10 YMeHue cocTaBisTh MOJEKYJISPHBIE M HOHHBIE YpaBHEHHUS DEaKIHil, B TOM
qHCIe:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~ XMUMHYECKHUE CBOMCTBa W3YYEHHBIX  KJIacCOB
' (Tpymm) HEOpraHUYEeCKUX BEIIECTB
10.4 MOATBEPKIAIONIUX TEHETHUECKYIO B3aUMOCBS3b MY HUMHU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUETHI):
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OTHOCUTCIIbHYIO MOJICKYJISIPDHYIO U MOJIAPHYIO MACChbl BCUICCTB, MAaCCOBYIO IOJIHO
XUMHWYECCKOI'O 3JICMCHTA B COCAMHCHNU

11.2

MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,

11.3

KOJIMYCCTBO BCIIECCTBA U €ro Maccy, 00BeM ra3oB

11.4

10 YpaBHEHUSAM XMUMHUUYECKUX PEAKLIIMHA U HAXOIUTh KOJIMUYECTBO BEIIECTBA, O0BEM
Y MacCy peareHTOB WIM IPOAYKTOB peaKLUuu

12

Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HaHUS (HAOJrofEeHWe, HW3MEpeHue,
9KCIEPUMEHT, MOJEIMPOBAHNE) MPU M3YYEHHM BEIIECTB M XUMHUYECKHX
SBJICHUI; yMeHUE C(HOPMYTUPOBATH MPOOIIEMY H MPEIUIOKHUTH MyTH €€ PEeLICHUS

12.2

0e30macHON pabOThl C XMMHUYECKMMH BEIIECTBAMHU, XMMHUYECKOM MOCYAOH u
71a00pPaTOPHBIM 000PYJOBaHUEM

12.3

npaBWjiaMu 0€30MacHOTO OOpamieHus C BEIIeCTBaMH, HCIOJb3YEMbIMU B
TOBCETHEBHOW KU3HU, TTPABUJIAMHU TOBEJICHUS B LIETSAX COEPEKEHUS 3I0POBbS U
OKpYXKarolled MPUPOTHON Cpelbl; MOHUMaHUE Bpeaa (OMacHOCTH) BO3IACHCTBUS
Ha >KUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, CIHOCOOOB YMEHBIIECHUS U
MIPEIOTBPAIICHUS MX BPEIHOTO BO3ACHCTBHS

13

Hammumne MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHHA U OCYIICCTBIICHHA CICAYIOIIHUX
XUMHUYECKHUX OKCIICPUMEHTOB:

13.1

W3y4eHHE M OINHUCaHWE (U3NYECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE C
(¢u3MUeCKUMU M XUMHUYECKUMHU SIBJICHUSIMU; OIBITHI, HWJUTIOCTPUPYIOLINE
MIPU3HAKY IPOTEKAHUS XUMUYECKUX PEAKIIUN

13.2

M3ydeHHe CrIoCOO0B pa3esieHHs cMecer

13.3

MOJIyueHUE KHUCJIOpPOJa M H3yYEeHHE €ro CBOWCTB; MOJY4YeHHE BOJOpOAa U
M3Y4YE€HHE €r0 CBOMCTB; MOJY4YEHHE YTJIEKHCIIOTO ra3a U U3yueHUe €ro CBOMWCTB;
MOJIyu€HUE aMMHaKa U U3y4eHHe ero CBONCTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OTMPEAEIIEHHON MacCOBOM JI0JIel pacTBOPEHHOTO
BeleCTBa

13.5

NPUMEHEHUE HMHIUKATOpPOB (JIaAKMyca, METHJIOpaHka H ¢eHondTanenHa) s
OTIpEICIICHUs XapaKTepa Cpebl B pacTBOPaX KUCIOT U MIEIOYCH

13.6

HCCJIICOOBAaHUEC H OIIMCaHUC CBOMCTB HCOPTraHNMYECKHUX BCIICCTB Pa3JIMYHBIX
KJIaCCOB; U3YUCHUC B38.HMO,I[€IZCTBH$I KHCJIOT C ME€TaJlllaMH, OKCUJaMH MCTAJIJIOB,
paCTBOPUMBIMU MW  HEPACTBOPHUMBIMHU OCHOBAHHWAMH, COJIAMH; IIOJYUCHHUC
HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOTI'O MCTAJUIa APYIUM U3 paCTBOpPa
COJIM, HCCIICAOBAHHNC aM(bOTepHBIX CBOMCTB TUAPOKCUI0B aJIFOMHUHUS U TUHKA

13.7

peIICHUE OKCICPHUMCHTAJIBHBIX 3aaa4 II0 TCMaM: «OCHOBHBIE  KJIACCHI
HCOPraHUYCCKUX COCHHHGHHﬁ)); <<9J'ICKTpOJ'II/ITI/I‘IeCKa$I AUCCOLMAIIMA,

«BaxkHeuine HeMeTaJlJIbl U UX COCOUHCHU, «Baxueiine MeTalIbl U UX
COCAUHCHUA»

13.8

XUMUYECKHE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOLIUE IPU3HAKU POTEKAHUS pPeaKIfii
MOHHOTO OOMEHA; KaueCTBEHHbIE DPEaKLUUU Ha MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HMOHBI: XJOpHUA-, OpOMUA-, HOIUI-, cylbdaT-, pocdar-, kapOoHaT-,
CUJIMKAT-aHUOHBI, THUAPOKCHUI-UOHBI, KAaTHOHbl AMMOHUS, MarHus, KaJbLus,
AMIOMHUHHUS, Kene3a (2+) u xenesa (3+), meau (2-+), IUHKA

14

YmMmenue:

14.1

OpCACTaBJIAThL PE3YJIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJOB, O0Ka3aTcCJIbCTB,
l"pa(l)I/IKOB n Ta6J'II/II_[ U BBIABJIATH SMIIUPUYCCKUC 3aKOHOMCPHOCTH

14.2

yCTaHABIMBAaTh CBSI3M MEXKIY peaJbHO HAOMIONAEeMBIMU  XUMHUYECKUMHU
SBJICHUSIMH U TIPOIIECCAMU, TPOUCXOIAIIMMHU B MaKpO- U MUKPOMHUPE, OOBACHSITD
MPUYMHBI MHOTOOOpa3usl BEIIECTB







HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox | IIposepsiemblii 3jIeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 | Yucrelie BemecTBa U cMecu. CIocoObl pa3eieHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XUMUYECKHE AJIeMEHThI. CHMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie
' Y CJIOXKHBIC BEIICCTBRA.
1.3 | Xumuueckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. CTETICHh OKHCIICHUS
14 3aKkoH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTroMHasi macca. OTHOCHUTENbHas
' MOJIEKyJIsIpHas Macca. MaccoBast 10JIs1 XMMHYECKOTO 2JIEMEHTA B COSMHEHUHN
15 KonunuectBo BemectBa. Moisib. MousipHast macca. MossipHblii 00b€M razoB. B3anmocssizb
KOJIMYECTBA, MACChI M YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3nyecKue W XMMHUYECKHE SBJICHUA. XUMHUYECKas peakuuss U €€ NpPU3HAKU. 3aKOH
' COXpaHEHHUs MaCChl BEUIECTB. XUMHUUECKHE YPaBHEHUS
2 [Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XuMH4ecKux annementos 1. M.
MenneneeBa. CTpoeHHE aTOMOB
[Iepmognueckuit  3akoH. Ilepmoguueckas cucrema XumMudeckux anemeHtoB J[.U.
2.1 | MenneneeBa. Ilepuonsr u rpymnmbl. OU3HYECKUN CMBICI MOPSIKOBOTO HOMEpPA, HOMEPOB
MEpUOAA U TPYIIIbI JJIEMEHTA
Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
2.2 | obomouek aToMoOB mepBbIX 20 xuMuUyeckux 37eMeHTOB llepuommyeckoit cucremst JI.U.
Meunneneena
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHOJIOB,
og | Kamui, KalbLus (paguyca aTroMOB, JJIEKTPOOTPULIATEIBHOCTH, METAJUIMYECKUX U
' HEMETANTMYECKUX CBOMCTB) U UX COCAMHEHUI B COOTBETCTBUU C MOJIOKEHUEM AJIEMEHTOB B
[Iepuoanueckoil cucremMe U CTPOEHUEM UX aTOMOB
3 Crpoenue BelecTa
31 Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIApHast) CBA3b.
' DIEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas cBs3b. MeTamnueckast CBs3b
3.9 Tunel KpuUCTAIUIMUECKUX pEmETOK (aTOMHAas, HWOHHAs, METaJIMYecKas), 3aBHCHUMOCThb
' CBOWCTB BEILIECTBA OT TUIA KPUCTAIUNIMUECKON PEIIETKU U BUJA XUMHYECKOU CBS3H
4 Baxueiimne npeacraBuTeNM HEOPraHUYECKHX BenlecTB. Hemeramibl U uUX cOeAUHEHUS.
Mertamibl U UX COEAUHEHUS
Knaccudukamuss u  HOMEHKJIATypa  HEOPraHWMYECKUX  COCAMHEHMH:  OKCHJOB
41 (comeoOpasyrolue: OCHOBHBIE, KHCIOTHBIE, aMQpOTepHble) M  HECOJIE0Opa3yIolIue;
OCHOBaHUHN (MIENOYM M HEPACTBOPUMBIE OCHOBAHHS); KHUCIOT (KHCIOPOJCOJAEpKaIllue U
OECKHCIOPOIHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)
42 ®u3nuecKkue U XUMHUYECKHE CBOWCTBA IMPOCTBIX BEIIECTB-HEMETAJJIOB: BOJOPOJA, XJIOpa,
' KHCIIOpO/1a, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS
43 ®u3nuecKkue U XMMUYECKHUE CBOMCTBA MPOCTHIX BELIECTB-METAIUIOB: JIUTHS, HATPHS, Kalus,
' MarHus U KaJblMsl, aTFOMUHUS, jKelle3a. DIEKTPOXUMHUUECKHUH psiJl HallpsHKEHUN METalIoB
44 ®usznueckue U XMMHYECKHE CBOWCTBA  BOJOPOJHBIX COEIMHEHUM  HEMETaJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOIOPOAA, AMMHAKa
4.5 | duznyeckue U XMMUYECKUE CBOMCTBA OKcHI0B HeMeTauioB: cepkl (1V, V1), azoTa(ll, 1V,




V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). [lonyueHne OkcHI0B HEMETAILIIOB

Xumunueckue coiictBa okcuaoB: MetaioB |A-IIA rpynn, nunka, megu(ll) u xenesa(ll,

4.6
[11). [TomyyeHne OKCUIOB METAIIOB
47 XVMUYECKUE CBOMCTBA OCHOBAHUHN M aM(OTEPHBIX TUAPOKCUIOB (Ha MPUMEpPE TUAPOKCUIOB
' IIOMUHUS, kKele3a, IuHKa). [lonmyuenne ocHoOBaHMN U aM(POTEPHBIX THAPOKCUIOB
OO01ue XMMHUYECKUE CBOMCTBA KHUCIOT: XJIOPOBOAOPOIHOM, CEPOBOJAOPOJHON, CEPHUCTOM,
4.8 | cepHoii, azotHOU, (pochopHOH, KpeMHHEBOH, YroabHOW. OcoOble XMMHYECKHE CBOWCTBA
KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCIOT. [losrydeHne Kucior
4.9 | Ob0mue XuMHUYECKUE CBOMCTBA cpenHux coseit. [lomyuenue comneit
410 [lomy4yenue, cobupanue, pacro3HaBaHUe BOJIOPO/IA, KUCIOPOIa, aMMHUAKa, YTIIEKUCIIOTO Ta3a
' B JabopaTtopuun
411 [lonmyuenne amMMuaka, CEpHON M a30THOM KUCJIOT B MPOMBILUIEHHOCTH. OOIue crocoOsl
' MOJTyYEeHHUST METAJUIOB
4.12 | I'enetmueckas CBsI3b MEXIY KJIACCAMH HEOPTAHUYECKUX COCIMHEHUI
) XHWMHUYECKUE PEAKLIUN
Knaccudukanus XMMHUYECKHX pEeakUil MO pa3M4YHbIM IMPH3HAKaM: 10 YHUCIY U COCTaBYy
5.1 | ydacTBylOmHX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3P (DEKTy, M0 HU3MEHEHHUIO CTereHen
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB
59 TemoBoil 3ddexkr xumuyeckoil peakuuu, TEPMOXUMUYECKHE YpaBHEHHsS. OK30- H
' SHIO0TEPMHUUYECKUE PEeAKINH. TepMOXUMHUUECKUE YpaBHEHUS
OKHCAUTENFHOBOCCTAHOBUTENbHBIE peakuuu. OKuciIuTenn u BoccTaHoBUTENU. [Iporeccs
5.3 | OKHCIIEHUSI U BOCCTaHOBJICHHS. DJIEKTPOHHBIN OalaHC OKHUCIUTENIbHOBOCCTAHOBUTEIILHOM
peaxkuuu
54 Teopust BIEKTPOIUTHYECKON  auccoruanud. KaTHOHBI, aHUOHBL.  DJIEKTPOJUTHI U
' HeANIeKTPoJIUThl. CUIIbHBIE U ci1a0ble AMeKTPonThl. CTEeNeHb JUCCOLUAIIN
55 Peakuuu noHHOro oOMmeHa. YcClIOBUS NPOTEKaHUS peaklUUid MOHHOTO OOMeHa, MOJHBIE U
' COKpaIEHHbIE HOHHBIC YPaBHEHUS PEaKIuil
6 XuMHUS U OKpy>Karolas cpeaa
BemectBa 1 Marepuaiipl B MOBCEIHEBHOM >KM3HHM 4YeJoBeKa. be3omacHoe HCMOb30BaHUE
6.1 | BemecTB W XUMHUYECKMX peakiuid B Jaboparopuu u OwiTy. IlepBas mnomomis mpwu
XUMHUYECKUX OKOTax U OTPABICHUSIX
XUMHUYECKOE 3arps3HEHHE OKpYKarolel cpeibl (KUCIOTHBIE JOXKIH, 3arps3HEHHE MOYBBI,
o | BOsAyxa H BOJOEMOB), cHocoObl ero mnpeaoTBpaimeHus llpenensHas pomycTUMas
' koHuenTpauus Beuiects (I1/1K). Ponbs xumuu B pereHr# 5K0JI0THUECKUX MpooIem.
Ycunenue napHUKoBOro 3¢ deKTa, pa3pyleHue 030HOBOTO CIIOS
[Ipumenenne cepsl, azora, ¢docdopa, yriepoaa, KpeMHUS M UX COCAUHEHUUH B OBITY,
6.3 | MEMMLMHE, MPOMBIIIECHHOCTH U CENLCKOM xo3siicTBe. [IpuMeHeHNe METAIOB U CIIJIaBOB
' (ctanb, 4yyryH, IIOpaJOMUHHM, OpoH3a) B OBITY W MPOMBIIUIEHHOCTH HX COEJUHEHUI.
[ToHsiTHE 0 KOPPO3UU METANIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH
6.4 [IpupoHBIE MCTOYHHMKH YTIJIEBOJAOPOIOB (YroJib, MPUPOJHBIA Ta3, HE(PTh), MPOIAYKTHI HUX
' nepepaboTku (O€H3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
IlepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSX yIiepoja
6.5 (MeraH, 9TaH, STWJIEH, alleTWIEH, STaHOJ, TIHULEPHH, YKCycHas KucioTa). llonstue o
OMOJIOTUYECKH BA)KHBIX BEILECTBAX: JKUpPAX, OeJKax, yrieBoJax — U UX POJIM B KU3HU
4eJI0BeKa
7 Pacuérsr:
7.1 | mo hopmynaM XMMHYECKHX COEAUHEHHIMA
7.2 | maccel (MaccoBoOit) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE




7.3

10 XUMHUYCCKUM YPaBHCHUAM
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