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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpeesieHue ero Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazzenaM M TeMaM MPOrpaMMbl TI0 XMMHH, OMNPEIEsSeT KOJIWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUU K
pe3yabTaraM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUYeHUs IpeaAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroiierocs, ero MpeACTaBICHUN O MaTEpPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOoJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHnune xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOW  JesSTEeTbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
o0Opa3oBaHHe 00YJarOIIUXCS.



JlanHble HampaBlieHUs] B OOyYE€HUH XHUMHUU OOECHEUMBAIOTCS CHEeUU(PUKON
colepKaHusi  y4yeOHOro  MpenMera, KOTOPBIA  SIBISETCS  I€IarOrH4ecKH
alaliTUPOBAHHBIM OTPa)KEHUEM 0a30BON HayKU XMMHH Ha OINPENEIEHHOM dTane e€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTIO 001ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMH W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IMOHSATUU
OpraHU4eCKON XVMHHU.

CrpykTypa coaepkaHHsl POrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0 nmoaxoaa Kk €€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCSd U3 CHUCTEMBI
MIOHATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0€ 3TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl IO MPUHLHILY
IIOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI Ha OCHOBE TEOPETHUYECKUX IPEACTABICHUM
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YY4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKONW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HAaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJTHOTO
YPOBHSL K JpPYromy, BBINOJHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHUsI U BO3MOXKHOCTEH IPAKTUYECKOI'O0 NPUMEHEHHS U MOJy4YCHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LIEHHOCTHOTO OTHOIICHUSA K HAy4YHOMY 3HAHUIO M
METOJaM IIO3HaHMS B Hayke. M3ydeHne XUMUM NPOUCXOAUT C INPUBJICYECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomuil MUp,
«bunonorus. 5—7 xknacce» u «Puszuka. 7 Kiace».

[Ipy wu3yyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHUYECKOM HAyKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUCCKUX MOJIOKEHUM,
JOCTYMHBIX 000OIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH M3YyUYEHUU BELIECTB U
XUMUYECKUX peakui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMHM NpaBW OE€30MacHOTO OOpallleHHs C BELIECTBAMHU B
IIOBCETHEBHOM KU3HH.



[Tpu u3yyeHUn XMMHUU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSITECIIPHOMY MPHHITHIO PEIICHUH,
CTIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0y4aromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
METOoJlaM TIO3HAaHMS, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHU;

— obecrneyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CAMOIO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIero MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XAMHH, TPUMEHATh WX TMPH PEIICHHH TPoOJeM B TIOBCETHEBHOW KHU3HU W
TPYAOBOH AESITEIBbHOCTH;

— (dopmupoBanue y o0oOy4aromuxcsi TYMaHHCTUYECKUX OTHOILICHHH,
NOHMMAHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIECO00Pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKArOIIEeH MPUPOJTHOMN CPEbL;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee 4uCIO YacoB, OTBEACHHBIX JMJI HM3YyUYEHUS XHUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

COJAEP)XAHUE OBYUYEHUS

8 KUIACC

IlepBoHavajibHbIE XMMUYECKHE TIOHATHS

[Ipeagmer xumun. Posib XUMUK B KU3HU Y€JIOBEKA. XUMUs B CUCTEME HayK.
Tena u BemiecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJaxX MO3HAHMSA B XUMMHU. UHCTHIE BEIECTBA U CMECH.
Crnioco0nI pa3jeneHust cMecei.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE dJIEMEHTbl. CUMBOJIBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHTENIbHAS aTOMHas Macca.



OTHocHTeNbHAs MOJIEKYJsIpHAas Macca. MaccoBasi 4ol XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUU.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anmocBsi3p KoqmyecTsa,
MacChl M 4YHMCJAa CTPYKTYPHBIX e€AMHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

OU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKIHSA U €€ MPU3HAKH.
3aKOH COXpaHEHHS MacChl BEUIECTB. XUMHUYECKHe ypaBHeHHA. Kiaccudukarus
XUMHUYECKUX peaKIuil (COeqMHEHUS, pa3JIOKEHUS, 3aMEeIEHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHW MOCYIOMW, MpaBWIaMHu paboOThl B JabopaTtopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAHUEM, U3yUCHUE U OMHCAHUE
¢uznyeckux CBOMCTB O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (IJIaBJICHUE BOCKa, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBHUE MeJa C KUCIOTOM) SIBICHHM, HAOIIOACHUE U
ONMHCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
memu (1) mpu HarpeBanuu, B3auMoJielicTBHE kee3a ¢ pactBopoM costr meau (II),
U3Y4YeHUE CIOCOOOB PAa3JCICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTpPOBaHUE,
BBITIApYBAaHUE, TUCTWIUIAIMS, XpoMaTorpadus, mIpoBEEHUE OYUCTKH MOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUWE  pe3yJbTaTOB  IPOBEACHHS  OMNbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(I1apoCTEepPIKHEBBIX ).

Ba:kHeiiue npeacTaBUTEIM HEOPIrAaHMYECKHUX BELEeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 37€eMEHT U mpocToe
BemecTBo. Haxoknenue kucimopoaa B OpupoAe, (U3HMUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [Ipumenenune xucimopoma. CrocoObl
MOJIYYeHHUS] KUCIopoda B J1abopaTopuud W TPOMBIIUIEHHOCTH. KpyroBopor
KHcliopoaa B mpupoze. O30H — auioTporiHas MoAupUKaIUs KUCI0pOAaa.

TennoBoli 3p(}EeKT XUMHUYECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/yXa, YCWIEHHE NapHUKOBOTO 3P (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — anemeHT M mpocroe BemectBo. Haxoskaenuwe Bomopona B
npupoje, GuU3MUeCKMe ¢ XHUMHYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucmotsl u comnu.

Mounsipablit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTelib. PacTBOpEI.
HacebileHHble ¥ HEHACBIIMIEHHbIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Jid BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOZi€ U B )KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPOIE.
3arps3HeHre NpUpOJHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.



Knaccudukarnus neopranmueckux coemuHennid. Oxcuapl. Kmaccudukarmms
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckne U XUMUYECKHE
CBOMCTBA OKCUJOB. [lonyueHne OKCUI0B.

OcnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. Homenknarypa cosieil. @U3ndyeckrue U XMMHUYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, ITOIYyYEHHE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOWMCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
ONKMCAHWE HX CBOWCTB, MOJYy4YEHHUE, COOMpaHHE, pACIO3HABAHME U HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeiicTBre Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIB30BaHUE BUJIEOMATEPUATIOB), HAOIIOJICHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHONW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIIAMHU
(HatpeM ©  KajibllueM) (BO3MOXHO HCIOJb30BaHHE BHJICOMATEPHUAIIOB),
UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BELIECTB PaA3IUYHBIX KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3ydeHue B3zaumojieiictBus okcuga meau (II) ¢ pacTBOpoM CepHOW KHUCIIOTHI,
KHCJIOT C MeTajulaMH, pPEeakUWi HEUTpAIN3alHH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOIO MeETajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad MO0 TeMme «BakHelllne KiIacchl HEOPraHUYEeCKUX
COEAMHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. U. MenageneeBa. CrpoeHne aroMoB. XUMHYECKAS CBS3b.
OKMCANTEILHO-BOCCTAHOBHUTEILHbIE PeaAKIIMU

[lepBble TOTMBITKM KIACCU(PHUKAIMKA XUMUYECKUX dJeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [leppoanueckas cucreMma XMMHUYECKUX JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JiIuHHOTNEpUoAHas  (OPMBI



[Tepronnueckoit cucrembl xumuueckux emMeHToB J{. . Menneneesa. [lepuoast
u rpynnbl. OHU3NYECKUH CMBICH IOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M30oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aroMoB ImepBblXx 20 XMMHMYECKHX 3JIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
AJIEMEHTA T10 ero noyoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHYECKHMX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIAM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku M npaktuku. [[. V. MenneneeB — yd€Hbldi H
IrpakKIaHUH.

Xumnyeckass cBs3b. KoBaneHTHast (HOJSpHAsT W HEMOJIApHAsl) CBSA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp  oxkucieHus.  OKHCIMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHNs U BOCCTAaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3LOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCIIOT U IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOIIMX  NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mescnpeomemnbnie ceasu

Peanuzanmss MeXIpEeAMETHBIX CBS3€M IIPU HM3YyYEHWHM XMMHMM B 8§ Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHUM, TAK W MOHATHU, SIBISIOIIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, Kilaccu(uKalus, MNepUOJUYHOCTb, HaOIO/ICHNUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsll, BEILIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3NUeCKHe BEIUYMHBI, €IUHULIBI
U3MEPEHHUs], KOCMOC, TUIaHETHI, 3B€3/bl1, CoNHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

ITepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMUYECKHUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOAOB, KalWs, KaJIbLMs M HX



COCMHEHUN B COOTBETCTBUU C IIOJOKEHHEM JJIEMEHTOB B llepunomnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHUJIbI XMMHYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
pPEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiyms u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUI, TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMIYECKUX PeaKIuid 10 pa3IMYHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMH BEIICCTB, MO TEIIOBOMY 3(dekTy, 1o
M3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX 3JIEMEHTOB, MO OOpAaTHUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U IHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHHUS.

[Tonarne o ckopocT XuUMHU4Yeckor peakinuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [Tostue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIINE HAa CKOPOCTh XMMHUYECKOW PEAKIMU M TIOJIOKEHUE XUMHYECKOIO

paBHOBECHS.
OKHUCANTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUHU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiienue YPaBHEHUI

OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHM C  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3AEKTPONUTHIECKON TUCCOUUALIMU. DIIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OuCCOLMAllUM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii HOHHOTO OOMeHa,
MOJHbIE W COKpAlI€HHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJeM B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHYECCKOU
nucconmanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJIEH.

Xumuyeckuui IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAIUIMYECKUX PEHIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura m anmaza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peaKinu
OT BO3JEHUCTBUSL pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AJICKTPOMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMPOIECCa AUCCOLUUAIMUA KHCJIOT, IWIEJI0Ye U  CcoJyiei
(BO3MOKHO  MCHOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TNPHU3HAKA  TNPOTEKAHWS  pEeakluid HOHHOTO  OoOMeHa
(oOpazoBaHue oOcajka, BBIICICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakiuu pasoKeHUs, COSTUHEHMUsI), pAclO3HABAHUE HEOPTaHUYECKUX



BEUIECTB C TOMOIIBIO KA4YeCTBEHHBIX pEaKuii Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl U MX coeIMHEHUSA

OO6mast xapakTtepuctuka rajoreHoB. OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPEe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, WIeJo4YaMH). XJIIOPOBOIOPOI.
ConsiHast KUCIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeka. BaxHeimne XJOpuisl U UX
HaX0XJIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u (U3NYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHYECKHe cBOMCTBa. OKCHIBI cephbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIIOB.
CepHas kuciora, (Qu3nueckue W XUMHUYECKHME CBOMCTBa (00mIME Kak
MPEACTaBUTENST Kjacca KHCIOT W crnenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOC00a IMOITY4YeHHs] CEpHOM KHCIIOTHI.
[Tpumenenue cepHoit KUcIOoThl. COJIM CEpHOM KUCIOTHI, KAUeCTBEHHAs PEaKIus Ha
cynabdar-uoH. HaxoxmeHue cepbl W €€ COCOUHEHHA B MPHPOAE. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIWHEHUSMHU Ccephbl (KUCIOTHBIC TOXK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIC CTEMCHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
busznyeckne U XuMu4Ieckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyeckrne u XMMHUUECKHUEe CBOMCTBA, IoMy4yeHne U npuMenenue. Conu aMMOHMS,
X QU3NUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasi KHCJIOTa, €€ TOoJydeHHe, (U3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTENS Kiacca KHUCIOT W cHenudUuueckue).
Hcnonp3oBaHWe HUTPATOB M COJEM AaMMOHHA B KAauyeCTBE MHHEPAIbHBIX
ynoOpeHuil. XuMU4ecKoe 3arpsi3HeHUuEe OKpYXKarouleil cpeipl COeAMHEHUAMH a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTpornHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XMUMUUECKHUE CBOICTBA,
nonyuyenue. Mcnonp3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEPOA,  aJUIOTPOIHBIC
Monu(dUKaMKu, pacrIpoCTpaHeHWe B TpUPOAE, (HU3MUECKHe W XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuabl yriiepojaa, ux
bu3MYecCKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKMBBIC OpPTaHU3MEI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpOOJIeMBbl, CBS3aHHBIE C OKCHIOM



yraepona (IV), rumoreza rmo0anbHOTO TOTEIUICHUS KJIMMAaTa, ITAPHUKOBBIN
ahdexT. YronpHas KUCIOoTa U €€ COMM, NX (PU3NIECKUE U XMMUYECKHUE CBOWCTBA,
nojiyueHue U npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHa"aIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTBI WX TepepaboTku (OCH3MH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: JKUpaX, O€NKax, yriieBojax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUIM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIyYCHHE W
npumeHenue. CoenuHEHHs KpeMmMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemausi (IV) u kpemaueBoi kuciore. CHUIMKAThl, UX WCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHasibl: KEPaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e301macHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TPOTEKAHMsI, OIBITHI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
O3HaKOMJIEHWE ¢ oOpa3laMud XJOpUAOB (TAJOrE€HUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JehCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEakInK Ha Cybdar-
WOH W HaOJIOJeHUE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHWE C (PU3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3ZMOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pas3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTydeHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue NMpu3HaAKOB
UX IIPOTEKaHHUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXXKHO  HCIOJIB30BAHME  BHUIEOMATEpPUAJIOB), U3y4YECHHE Moenen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOra3a, MojydeHHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEaKlMii Ha kapOoOHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C



MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a71a4 1Mo TeMe «BakHenIe HeMETAIUIBI U UX COCTMHECHUS.

MeTasuuibl 4 UX COCAMHEHMS

OO6m1as XapakTepUCTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
ux TnonoxeHusa B llepuomnueckon cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamindeckasi CBsi3b U
METAJTMYECKasi ~ KpUCTA/UIMUecKass  pemI€TKa.  DJIEKTPOXUMHUYECKUU Pl
HaIpsOKeHUN MeTallioB. U3nuecKkue U XUMHUECKHE CBOMCTBAa MeTayioB. OO01ue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuogmyeckon cucremMe XMMHYECKHUX
sanemenToB /. 1. MenpaeneeBa, CTpOCHHE MX AaTOMOB, HaXOXKJICHUE B MIPHUPOJE.
dusznyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUIbl U
TUJIPOKCUABl HaTpus W Kanusa. [I[puMeHeHHWe WIENOYHBIX METaVIOB MU HMX
COCIVHEHNH.

[IlemoyHO3eMENBHBIE METAUIBI MAarHud W KaJbLMK: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHUE B pupoae. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHHUs KalblUs (OKCHI, TUIPOKCHUI, COJH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TTo1okeHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXAEHWE B mpupojae. dusmueckue u
XUMUYECKHE CBOMCTBA allOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMUYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAaxXOXKJAeHUE B mpupoae. Pusnyeckue u
XUMHUUYECKHE CBOMCTBA kenne3a. OKCUIbI, THIPOKCHUIbI U conn kenesa (I1) u xemnesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HUX (DU3UYSCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIOJb30BAaHUE BHUIACOMATEPHAIIOR),
WCCJIEJOBAHUE CBOMCTB KECTKOW BOJIbI, MPOILIECCA TOPEHUS XKeEJe3a B KUCIOPOJIE
(BOBMOXHO  MCIIOJIB30BAHME  BHIECOMATEpPHANIOB), TPU3HAKOB  MPOTEKAHUSA
KaYE€CTBEHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, IIUHKA, JKEIe3a
(IT) u xeneza (III), meau (1), HaOnrOAEHUE U ONMUCAHUE MPOLECCOB OKPALLIMBAHMS
MJJaMEHH WOHAaMU HATpusl, KaJlus U Kalblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA aTIOMUHUS



¥ THAPOKCHUIA IUHKA, PEIIEHUE IKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Bakueimme
METaJUTBl U X COCTMHCHUS.

XuUMHA U OKPYKaKIIas cpeaa

BemectBa u martepuanbl B MOBCEAHEBHOM >KM3HHM 4yenoBeka. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momomib mnpu
XUMUYECKUX 0YKOTaX M OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleld cpennl (mpeneibHas JOoMmyCcTUMast
KOoHLIeHTpanus BeulecTs, aanee — [IJIK). Poias xuMun B perieHnn 3KoJI0rMuecKuxX
npoOJieM.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepUaJIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPU H3yYeHUM XUMUU B 9 Kjacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHBINM (DaKkT, rumoresa, 3akKoH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, IapHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®uzuka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
peméTKa, CIUIaBbl, (PU3WYECKHE BEIWYWHBI, CAMHHUIIBI W3MEPECHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIISCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAeMblIe, TOTUIMBO, BOJAHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pE3YyJbTaTbl OCBOEHHS MPOTPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHUsl JOCTUTalOTCs B XOJie OOYyYEeHHs] XMMUU B €IMHCTBE Y4YEOHOU U
BOCITUTATEIBHOM AEATENBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATBIMH B



oOIIecTBEe MpaBUJIaMd W HOPMAMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AINHN O0yJarOIIHXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXarT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAUM U
pacIIMPEHUE OMbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTrpuoTH4YeCcKOro BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, MOHMMAaHUS 3HAYEHUS XMMHYECKOM HAyKd B >KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEpHON HHGOpMAIUEH O
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2)rpakIaHCKOro BOCIIUTAHUSA:

MPEJICTABICHUSI O COLMAIBHBIX HOPMaX M MpaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOHM MAEATENBbHOCTU MpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce OTOW Yy4yeOHOM JeATeTbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEJECHHE W TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3)IIEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIONINE
OCHOBY JIJI TIOHUMAHHS CYIIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA TOJYYEHHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE JJiI OOBSICHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBICHUM,
MO3HaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4YeOHBIMU TEKCTaMM, CIPABOYHOU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYEHHI0O M TO03HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM UM  HCCIIEIOBATEIIbCKOMN
JESATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH W YPOBHSA OOy4YEHUS B
JTaJIbHEUIIIEM;

4)(popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJIEICTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOIs1, HAPKOTUKOB, KypEHHS),



HEOOXOJMMOCTH COOJIIOJIEHUS] TpaBuil OE30MAaCHOCTH TpU  OOpaleHHuH C
XUMHYECKUMHU BEIIECTBAMH B ObITY U peanbHOMN KU3HHU;

5)Tpy10BOro BOCIIMTAHMS:

UHTEpEC K MPAaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy U PE3yNbTaraMmM TPYAOBOW IEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIMBHUIYAJIbHON TPACKTOPUH MPOJOIKEHHSI 00pa30BaHus ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEIHON POo(eCCUOHATIBHON IEATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHUM,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCUOHANBHOM Cpeie;

6)3K0JI0rN4YeCKOr0 BOCIIUTAHMS S

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOLICHHE K MPHUPOJAE KaK HCTOUHHKY
JKU3HM Ha 3eMIle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUE LIECHHOCTU 3I0pPOBOTO U
Oe3omacHOro o6Opasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MUECKOMY M TICUXHMYECKOMY 3J0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIy4aeMble MPU U3YUYEHUU XHUMUH, IS
peleHus 3a1a4, CBA3aHHBIX C OKPYXKAIOLIEH PUPOIHON CPEOH, I MOBBIIIEHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJI00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX pelIeHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYUMbBIE IS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, TeopHus,
OPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, FIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHbIE yUeOHbIE 1eCTBUS (MIO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHbBIE), KOTOpbIE OOECIeuuBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMN
NEeATEIbHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJornueckue aeiicTBUA:

YMEHUSL HCHOJB30BATh NPHEMBI JIOTHYECKOTO MBIIIJIEHUS INPU OCBOEHUU
3HAHMI: PACKPBIBATh CMBICII XMMHYECKHX MOHATHNA (BBIAEHATh UX XapaKTEPHBIE
MPU3HAKHU, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 111 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHUI, BEIOUPATh OCHOBAHMS U
KPUTEPUH ISl KIacCU(PUKALMKU XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CJEACTBEHHbIE CBSI3U MEXAY OOBEKTaMU H3Y4EHHS,



CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NEIyKTUBHbBIC, [10 aHAJOTUN),
JieaTh BBIBOJIBI M 3aKIIFOUEHHS;

yMEHUE TMPUMEHATh B IIpoOlleCCe IMO3HAHUS TMOHATUS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHbIC TTPEICTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJ JJIEMEHTa), XUMHYecKas QopMmyja U ypaBHEHHE
XUMHUYECKON PEaKIMK — MPU PEIIeHUH y4eOHO-TI03HABATEeNbHBIX 337a4, ¢ yUYETOM
ATUX MOJEIBHBIX IPEACTABICHUI BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKU W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTenbcKne 1eiiCTBUS:

YMEHHE HCIIOJIb30BaTh IOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KauyeCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI 1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETEHUE ONbITa IO I[UIAHUPOBAHUIO, OpPraHU3ALMH W TPOBEICHUIO
YUEHHYECKUX DSKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OopMyIUpOBaTh 00OOIICHUS U
BBIBOJIBI TI0 PE3YyJIbTaTaM IIPOBENEHHOIO OIBITA, HCCIEIOBAHUS, COCTABIATH OTUET
O MpOJIETTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

YMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HHTEPIPETUPOBATH HH(POPMALUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTaBICHUS, MOIYyYaeMyl0 U3 pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMyJIApHAsg JUTEpaTypa XUMHUYECKOTO COJEpPKaHUS, CIPABOYHbIE
nocobusi, pecypcsl MHTepHeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU MOUCKE U OTOOpE
UHGOpPMAllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 33J1a4 ONPEAENEHHOTO THIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpPOI aKTUBHOTO MCIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUIFOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu popmamu rpaduKi 1 KX KOMOMHAIIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B Ipolecce y4eOHOM U
UCCIIEIOBATENLCKON JI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOIIEH IMPUPOTHOU
CpEBbL.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



YMEHHS 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JHUCKYCCUHU) TIO
CYLUIECTBY  OOCYXHaeMoil  TeMbl, (OpPMYIUPOBATH CBOU  MIPEIJIOKCHHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TPEAJIOKEHHON 3aa4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pE3yJbTaThl  I[MO3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAaX; JeJaTh IPE3CHTAIUIO
pPE3yNIbTATOB BBINOJHEHNUS XHUMHYECKOTO 3KCIIEPUMEHTa (J1a00paTOPHOrO ONbITA,
JabopaTopHOI pabOTHI IO MCCIICOBAHUIO CBOWCTB BEIIIECTB, YICOHOTO MPOCKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM W MCCJIEAOBATEIbCKOW  NIESITENBHOCTH  IPU  PEUICHUU
BO3HHMKAIOIIMX NpOOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuid (00CyXkaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIUHAIUS
COBMECTHBIX JCHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIEC Y4eOHbIe 1eliCTBHS:

YMEHUE CAMOCTOSTENIbHO ONPENENsITh UENH JEATeIbHOCTH, [UIAaHUPOBATh,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
JesTEeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM QITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 HM3ydaeMbIX OOBEKTaX — BEHIECTBAX U PEAKIIMIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIara€Mbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB 10 OCBOEHUIO 005S3aTE€IbHOTO
COJIepKaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepasbHOM paboyeil mnporpaMMoH,
BBIJICISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnenuduuecKkue g IpPeAMETHONH o01acTh  «XHUMHS», BB
JEATEIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoH1y 0OydeHus B 8 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. pacKpbIBaTh CMBICTT OCHOBHBIX XHUMHUYECKUX MOHSTUN: aTOM, MOJEKYIa,
XUMUYECKANA DJIEMEHT, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOAHAs W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHas H
MOJIEKYJISIpHAsA Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAas Macca, MaccoBas
JIOJIST XUMHUYECKOTO dJIEMEHTa B COSAMHEHUH, MOJIAPHBIN 00BEM, OKCHI, KUCIIOTA,
OCHOBAHHUE, COJib, BJEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKas
peakius, KiaccupuKalusa peakuuid: peakiiui COeIUHEHUs, PEaKIUU Pa3IoKeHUs,
peaklMy 3aMeIlIeHUs, pEeaKIu OOMEHa, SK30- W SHIAOTEPMUYECKHUE pEaKIIUH,
Ter1oBoM 3(PdeKT peakiuu, Sapo aToma, JICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTaNb, paguyc aroMa, XWMHYECKash CBs3b, TOJIApHAsS U HEMOJSpHAs



KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, HOH, KATUOH, AaHHOH, PacTBOP, MaccoBas J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTPAIUsi) B paCTBOPE;

. WUIFOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHMHYECKHX IOHATHH U
MIPUMEHSThH 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

. UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIIEHUsI (POpMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

. OTIPE/IETATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCAMHECHHUSX,
CTENIEHb OKHUCIIEHUS DSJEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OMNpPEACIEHHOMY KJIacCy COeAUHEHUMN 1o GopmyiiaM, BUJI XUMUYECKON
CBsI3U (KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIUHCHUSIX;

. packpeiBath cMbici [lepmogmueckoro 3akona J[. UW. Menngeneena:
JEMOHCTPUPOBATh  MOHMMAHHE  MEPUOJUYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HUX MOJIokeHusa B [lepuoamdeckoil cucreme, 3aKOHOB
COXpPaHEHHMSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO
y4€HUs, 3aKOHa ABOTAIpO;

. OMUCHIBATh U XapakTepu3oBaTh TabauuHyio (opmy Ilepuoamdeckoi
CUCTEMBbI XMMHYECKUX AJIEMEHTOB: pa3iuvarTh MOHATHUS «TJaBHas moarpynmna (A-
rpynmna)» u «mobounas noxarpymnmna (b-rpymma)», Maneie U OOJBIINE MEPUOIDI,
COOTHOCUTh 00O03HaueHUs, KOTOopble HMerOTcs B Tabmune «llepuoguueckas
cuctemMa xumudeckux oaaemeHtoB J[. K. MenngeneeBa» ¢ 4YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsi
s1pa, oOLIee YUCIIO 3JIEKTPOHOB U PACIPECIICHNE UX MO 3JIEKTPOHHBIM CJIOSM);

. KJacCu(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA,
XUMUYECKHE PEaKLMH (110 YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEUIECTB, 1O
TeraoBoMy 3P DeKTy);

. XapaKTepHu30BaTh (OMUCHIBaTh) OOLIME XWMHUYECKHE CBOICTBA BEIECTB
pa3IMUHBIX KJIACCOB, MOJTBEPKIAsl OMNHCAHUE TMPUMEPAMU MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

. MIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHHS] XMMHUYECKHX MPEBPAIICHUNA B Pa3IUUHBIX
YCJIOBUSIX;

. BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOT0 3JIEMEHTa MO (QopMyJie COEAMHEHUS, MacCOBYIO
JIOJIX0 BELIECTBA B PacTBOPE, IMPOBOAUTH PACUETHI 110 YPABHEHUID XUMHUYECKOU
peakiuy;

. MIPUMEHSTh OCHOBHBIE ONEpAllMi MBICIUTEIBHON JIEATEIIbHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CHCTEeMAaTH3aINI0, KIIacCU(UKAIIUIO, BBISBICHUE
NPUYUHHO-CIEJCTBEHHBIX CBSI3¢M — U1 M3YyYEeHHS CBOMCTB BEUIECTB U
XUMHUYECKUX PEAKIINM, €eCTECTBEHHO-HAYyUYHbIE METO/bl TO3HAHUS — HAONIOACHHUE,
U3MEpEeHne, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);



. CJeA0BaTh MpaBUJiaM MOJIb30BaHUS XUMUYECKOUN MOCYA0i U 1Ta00paTOPHBIM
00OpyI0BaHUEM, a TaK)Ke MpaBujaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKIUSIMUA 110 BBINOJTHEHUIO JTAOOPATOPHBIX XHMMHUYECKUX OIBITOB IO
MOJIYYCHUIO U COOMpaHUIO ra3000pa3HbIX BEHIECTB (BOJIOpOAA M KHUCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C OMPEICIEHHONM MAaCCOBOW J0OJIEW PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBAaTh H MOPOBOAUTH XHUMHUYECKHE OSKCIIEPUMEHTBI IO
pPACIlO3HABAaHUIO PACTBOPOB WIEJIOYEH M KHUCJIOT C IIOMOIIBIO HMHIUKATOPOB
(;rakMyc, dheHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xonIy oOydenus B 9 kiacce npeMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMECHHUIA:
. PacKpbhIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IOHATUH: XHUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AHHUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb  OKHUCIECHUS,
XUMHUYECKasi peakius, XUMHUYEeCKas CBs3b, TEIUIOBOM A((EeKT peaxiuu, MoJib,
MOJISIPHBIN 00BEM, pacTBOP, JIECKTPOJUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTUYECKAS
JUCCOLIMAIIMS, PEAKIIMK HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKIMHU, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKlMKu, OKUCIUTENIb, BOCCTAHOBUTEINb, OKHUCJIECHUE U  BOCCTAaHOBIICHHUE,
aloTponus, aM(@OTEepHOCTh, XUMHUYECKas CBI3b (KOBAJIGHTHAs, WOHHA,
MeTaJUIMYecKasi), KpUCTaJUIMYecKas pemeTKa, KOppO3us METAUIOB, CILIABBHI,
CKOPOCTh XHMHMYECKOM PEAKLIHH, NPEAENbHO Aomyctumas KoHueHtpamus [IJIK
BEILIECTBA;
. WUIIOCTPUPOBATh  B3aHMMOCBA3b OCHOBHBIX XHWMHYECKHUX [MOHATHH U
MIPUMEHATH 3T MOHITHUS MPHU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
. HCIIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTaBJIEHUs] (POpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;
. ONPENEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKUX JJIEMEHTOB B
COEQVMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy coeAuHeHud 1o ¢dopMynaMm, BHUA XUMHUYECKOW CBsi3u (KOBaJICHTHas,
MOHHAs, METAJUTMYECKas) B HEOPraHWYECKUX COCAUHEHUSIX, 3aps]l HOHA IO
XUMHUYECKON (hopMysie, XapakTep Cpellbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKHUX
COEAMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;
. packpbiBath cMbIca llepuognueckoro 3akona [I. WM. MenaeneeBa u
JIEMOHCTPUPOBATh €ro NMOHMMAaHWE: OMUCHIBATH M XapaKTepHU30BaTh TAOIUYHYIO
dbopmy Ilepuoauueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiMyaTh IMOHITHS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynmna (b-rpynmna)y, mansie u
OonbpIIIE  TEPHOJIbI, COOTHOCHUTH OO0OO3HAYEHHs, KOTOPbIE HWMEIOTCS B
MEepUOANYECKON TabJIUIle, ¢ YHMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOllee 4YHUCIO BJIEKTPOHOB U
pacrpesiefieHde UX IO 3JIEKTPOHHBIM CJIOSIM), OOBICHATH 00IIHE 3aKOHOMEPHOCTH



B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeiesiax MaJlblX MePUO0B
Y TJIABHBIX MOJTPYIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

. KJacCu(UIMPOBATh XUMHUYECKHE AJIEMEHTbI, HEOPTaHMYECKHE BEIECTBA,
XUMHUYECKUE peakluu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 1O
TerioBoMy 3(h@eKxTy, MO HU3MEHEHUIO CTENEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOMME H CHeNU(PUIECKHE XUMHUYECKHE
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIUM;

. COCTaBJIATh YPABHEHUS AJICKTPOIUTUUECKON JUCCOIUAIIMY KUCIIOT, I1eJI0Yei
U COJICH, TIOJIHBIE W COKpAIIEHHBIE YPaBHEHUS PEAKIUi HOHHOTO OOMEHa,
YpaBHEHUSI PEaKIui, MOJTBEPKIAIOIINX CYIIECTBOBAHUE TI'E€HETUYECKON CBS3U
MEXIy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

. pacKpblBaTh  CYIIHOCTb  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
MOCPEACTBOM COCTABIICHHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PEaKIuii;

. MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALICHUN B PA3JIUUYHBIX YCIOBUSAX;

. BBIYUCIISATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMeHTa Mo (OopMyJie COCIUHEHHUS, MACCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOJAUTH PAcCUEThl MO YPABHEHUIO XUMHYECKOU
peakIuu;

. coOJI0/1aTh MpaBwUiia MOJIb30BaHUS XUMHUYECKOU MOCYJ0M U J1ab0paTOpHBIM
0o0opyZI0BaHUEM, a TaK)Ke MpaBuiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIMSIMA TIO BBITIOJHEHUIO JITA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);
. MPOBOAUTEL PEAKIMHU, MOJTBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IuyHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THUIPOKCUA-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
M3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

. NPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIBLHON JAEATENbHOCTA — aHAJIN3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEeHNE, CHCTEMATHU3aIlUI0, BBIABICHUE MPUUYUHHO-
CJIECTBEHHBIX CBA3€U — ISl N3yYEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINM,
€CTEeCTBEHHO-HAyYHbICE  METOJbI TO3HAHMS —  HAONIOZIeHHWe, HW3MEpeHue,
MOJICJIUPOBAHUE, IKCIEPUMEHT (peaibHbI U MBICTICHHBIN).

B ToM 4ucae peanusanus nMporpaMmmMbl BOCIIMTAHUSA:



Oxupaemblil pe3yJabTaT:

. dopMupoBaHUE €UHON BOCIIUTATEILHON aTMOC(EPHI IITKOJIBI, KOTOpasi CIIOCOOCTBYET
YCIIEIIHOM COIMaIM3alluy U JIMYHOCTHOMY Pa3BUTHUIO peOeHKa, Neaarora, pOJAUTENs B YCIOBUAX
peanuzanuu ['OC.

® (DOpMI/IpOBaHI/Ie 6J'IaFOHpI/I5ITHI)IX YCJ'IOBI/Iﬁ 1 BO3MOKHOCTEH JJIs1 ITIOJIHOLIECHHOI'O
Pa3BUTHA JTUIHOCTU, OJII OXPaHbl 310POBbA H ) KU3HH z[eTeﬁ;

® (DOPMI/IpOBaHI/IC YCJ'IOBI/II\/'I IMPOABJICHUA U MOTUBALIUN TBOp‘lCCKOfI AKTHBHOCTH
BOCIIMTAHHHUKOB B PAa3JIMYHBIX C(l)ean COoIIMaJIbHO 3HAYMMOM JACATCIIBHOCTH,

. Pa3ButHe cuctemMbl HePEephIBHOIO 00pa30BaHUs; IPEEMCTBEHHOCTh YPOBHEHN U CTyNEHEN
00pa30BaHus; MOAJIEPHKKA UCCIEI0BATENBCKON U IPOEKTHOM 1EATEIbHOCTH;

® OcBoecHME U HCII0Ib30BAHUC B HpaKTquCKOﬁ JACATCIIBHOCTH HOBBIX IICAArOTHYCCKUX
TEXHOJIOTHH U MCTOAHK BOCITMTATEIIbHOM pa6OTBI;

. PasButne paznuuHbx (HOpM YICHHIECKOTO CAaMOYITPABIICHHS,;



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne o/ KonrposbHbie IpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMHYECKHE MOHATHS
X — 0
1.1 ecifiiomiﬁf;a; 1(1) ;,II?’I?I;Ir‘I-)IeCKOﬁ 5 0 2 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41837c
JESTSIIbHOCTH YeJIOBEKa
bubmuorexa [JOK
1.2 B 15 1 0
CIHECTEA M XHMHIICCKHE peariiny https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe Il HCOPTaHHYECKHUX BeIECTB
)1 Boznyx. Kucnopon. Ilonsitue 06 6 0 | bubnnorexa [JOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
2.2 B I 1
ONIOPOAL-LIOHATHE O KHCITOTAX 1 COJIAX 8 0 https://m.edsoo.ru/7f41837¢
’3 Boga. PactBopsl. [lonsitue 06 5 | | bubnnorexa [JOK
' OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTaCChl HEOPTaHUYECKUX 1 1 1 bubnuotexa [JOK
' COETMHEHU N https://m.edsoo.ru/7f41837¢
Uroro no pazueny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuuyeckux 3jaemMeHToB /. U. MengeneeBa. CtpoeHne aroM0oB. XUMHUYeECKast

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE Pe€akuu

3.1

Ilepuoauueckuii 3aK0H U

bub6mmoreka [JOK




[Tepuonnueckas cucTeMa XUMHUYECKUX
snemenToB /I. 1. Mennene-ega.
Crpoenue aToma

https://m.edsoo.ru/7f41837c¢

39 Xumundeckas cBI3b. OKHCIUTEIBLHO- 7 bu6mmoreka [JOK
’ BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837c¢
bubmuoreka [JOK

Uroro no pazneny 16

https://m.edsoo.ru/7f41837c¢

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 06




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m HaumeHoBaHHe pa3/iesioB H TeM NMPOrPaMMbI Koutponbubie  [IpakTHueckue (undposeie)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHME U YIiTyOJICHHE 3HAHUH OCHOBHBIX Pa3/ciiOB bubnuorexa [JOK
1.1 5 1 0
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XMMHYECKUX PCAKIIHHI 4 0 0 bubmmorexa LIOK
’ P beattt https://m.edsoo.ru/7f41a636
DAEKTPOIUTHYECKAs AUCCOIUAINSA. XUMUYECKUE PEeaKIINU bubnnorexa [JOK
1.3 8 1 1
B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO6mrast XxapakTepucTUKa XUMHIECKUX d1emMeHToB VIIA- 4 0 | bubmuoreka [IOK
’ rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
29 OO6m1ast XxapakTeprucTUKa XUMUIECKHUX 31eMeHTOB VIA- 6 0 0 bubmuoreka [IOK
’ rpynnsl. Cepa u e€ coeAMHEeHUs https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA- bubmuoreka [IOK
2.3 7 0 1
rpymisl. A30T, pochop 1 UX coeTuHEHUs https://m.edsoo.ru/7f41a636
24 OO6m1ast XxapakTeprucTHKa XUMUIECKHUX deMeHTOB [V A- g 1 ) bubnuotexa [JOK
' TPYNIBL. YTIEPO U KPEMHUN U UX COSTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3zgea 3. Metasuiibl M MX COeAMHEHUS
bubnunorexa LIOK
A i 4
3 Obuppe CBOHCTES METAIOB 0 0 https://m.edsoo.ru/7f41a636
3.2 Bakneiinme MeTaibsl U UX COSAMHEHUS 16 1 2 bubmuoreka [IOK




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

Uroro no pazgeny 20
Pasznen 4. Xumus 4 OKpysKamomas cpeaa
41 B N 4 bubnunoreka LIOK
. €IIECTBA U MaTEPHAJIbl B KU3HH YEJIOBEKA hitps://m.cdsoo.ru/7f412636
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




INOYPOYHOE IIJTAHUPOBAHUE

8 KUIACC
N Kosun4yecTBo yacos JJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero Konrpoabusie Ilpakruyeckune  00pa3oBaTe/IbHbIe
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Ponp xuMuu B xU3HU YesnoBeka. Tena 1 bu6mmoreka [IOK
1 BEIIECTBA. https://m.edsoo.ru/ff0d210c
2 ITonstue o MeToax IMO3HAHUS B XUMHUH. 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1: «IIpaBuia paGotsl B
3 ﬂzfziopaTopI/m HpanéMLI 06paIHIe)HI/I}I c Jfa60paTopHHM 1 1 bubmorexa OK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM.
4 Uuctele BemiecTBa U cMecu. CriocoOsl pa3enieHus | bubnunoreka [JOK
cMeceil. https://m.edsoo.ru/ff0d26¢ca
5 [IpakTuueckas padora Ne 2: «Pa3nenenue cmeceil (Ha | | bubnnorexka [JOK
MIpUMepe OYUCTKU OBAPEHHOU COJIN ). https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJIBI. 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XMMHUYECKUX | bubnnoreka [JOK
3JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cl0KHBIE BENIECTBA. 1 bubmorexa [OK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE. 1 bubnmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBAa BEIIECTB. XUMHUYECKas
10 ¢dopmyna. BaneHTHOCTh aTOMOB XUMUYECKHUX 1 bubnmorexa HOK
https://m.edsoo.ru/ff0d2eae
3JI€MEHTOB.
1 OTtHocuTenpHas aToMHast Macca. OTHOCHUTETbHAS | bubnuotexa [JOK

MOJIEKYJIsIpHasl Macca.

https://m.edsoo.ru/ff0d323c




bubmuoreka [JOK

12 MaccoBast 1011 XUMHAYECKOT0 DJIEMEHTA B COEUHEHUH. https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Mosbs. MossipHas Macca. Egg:j/(;;:;asi?rf/ 05230
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. XUMUUYECKast bubmuorexa [JOK
peakiusi. https://m.edsoo.ru/ff0d37fa
s [Ipu3Haku ¥ ycinoBuUs NPOTEKAaHUS XUMUYECKUX bubmuorexa [JOK
peakiuii. https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MAcChI BEIIECTB. XUMUYECKHE bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breraucienns koimndecTBa, MacChl BEIIECTBA 1O bu6mmoreka [IOK
YPaBHEHUSIM XUMHYECKHUX PEAKIUM https://m.edsoo.ru/ff0d5708
18 Kinaccudukanmss XuMHUUeCKUX peakiuid (COeTMHEHHUS, bu6mmoreka [IOK
pa3NioKeHus, 3aMeIeHNs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIONEIHCT. bu6mmoreka [IOK
O06o0061IeHre U cucTeMaTu3alys 3HaHu! https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Bemiectsa u bubnnorexka [JOK
XUMHUECKUE PEAKIIII https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras Bo3nyxa. Kucnopon — bubnuoreka [IOK
3JIEMEHT M MPOCTOoE BelecTBo. O30H https://m.edsoo.ru/ff0d448e
2 dusnueckne 1 XUMUYECKUE CBOMCTBA KUCIIOPOAa bubnuoreka [IOK
(peakuuu oxucinenus, ropenne). [louarue o6 okcumax https://m.edsoo.ru/ff0d4614
3 Crioco0bI TTOTy4eHHsT KUCITOpOoa B JIA00OPATOPHH U bubmuotexa [JOK
MPOMBIIITIEHHOCTH. [IpuMeHenne kuciopoaa https://m.edsoo.ru/ff0d497a
TemnoBoit KT XUMUYECKON PEaKInu, MOHITH
24 T:pM(())XI(/)IMI:‘?G:I():EOM ypaBHeejII/IOI/I, :I:IZO—H u - - bubnmorexa HOK
SHIOTEpMIIECKITX peaKIIAX https://m.edsoo.ru/ff0d4790
)5 ToruBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHE bubnuorexa [IOK

BO3/yXa, CIIOCOOBI €ro MPeJOTBPAILCHUS

https://m.edsoo.ru/ff0d4c4a




[TpakTuyeckas padora Ne 3 mo teme «Ilonyuenue u

bubmuoreka [JOK

26 coOMpaHHue KUCIOPO/Ia, U3YUYECHUE €TO CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
7 Bonopoa — »anemMeHT U nmpocToe BEIeCTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
73 Pu3nyecKue U XUMHYECKHE CBOMCTBA BOJLOPOIA. bubmumorexa [IOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCIIOTAX U CONSX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHus: BOAOPOa B 1aboparopuu bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padora Ne 4 no teme «llonyuenue u bubnnorexka [JOK
coOupaHue BOJAOPOJIa, U3YICHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. N bubmuorexa [JOK
32 Monsipabiii 00BEM ra3oB. 3akoH ABOragpo https://m.edsoo.ru/f0d542¢
Brruncienus o0b€Ma, KOJIMYECTBA BEIIECTBA rasa I1o bu6mmoreka [IOK
33 N
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA UITU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenust 00bEMOB ra3oB M0 YPaBHEHUIO PEAKIIUU bubnnorexka [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
35 duznueckre 1 XMMUYECKHE CBOMCTBA BOJIbI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [ToHsiTre 06 HHAMKATOpaX bubmorexa HOK
https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbie U
37 HelilacmmeI:)HHme Il;)aCTBopLL MazICOBaﬂ JIOJIS BEIIECTBA B bubmorexa [TOK
https://m.edsoo.ru/ff0d5b40
pacTtBope
[TpakTuueckas padbota Ne 5 o reme «lIpuroroBnenue
38 péf::TBOpOB c oni))eﬂenéHHoﬁ MAacCOBO zfoneﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbHas padota Ne2 mo Teme «Kucnopos. bubmmoreka [JOK




Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTaB, KiIacCU(UKAIU, HOMEHKIIATypa bubmorexa [IOK
https://m.edsoo.ru/ff0d664e
[Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOTHBIX, bubmumoreka [IOK
41
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KJIacCu(pUKaIKA, HOMCHKIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA OCHOBaHUM bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kiaccudukaius, HOMEHKIATypa bubmmoreia LIOK
https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT Bubmiorexa LIOK
https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpPa, CIIOCOOBI TIOTy4YeHUS, bubnuotexa [JOK
46 .
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue
47 SKIlHepI/IMeHTaJ'IF;HHX 3ajad 1o reMe «OCHOBHBIE Brbmiorexa LIOK
. https://m.edsoo.ru/00ad9b7c¢
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI
['eneTnyeckas CBS3b MEXKIYy KIIACCAMH HEOPTAHUYECKUX bubnnoreka [JOK
48 .
COCTMHEHU I https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3AIU 3HAHUI bubmorexa HOK
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE K1acChl bubnnoreka [JOK
HEOPraHUYECKUX COEeTUHEHHUH" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCU(PUKAITUU XUMUYECKUX bubnmoreka [JOK
37eMeHTOB. [IoHsATHE O rpynmax CXOIHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubmuoreka [IOK
xumudeckux 3memeHToB /1. . Meneneera https://m.edsoo.ru/00ada52c
53 [Tepuoapl, rpynibl, HOATPYIIIEI bubmuorexa [JOK




https://m.edsoo.ru/00adaS2c

54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Torbl bubmmorexa LIOK
https://m.edsoo.ru/00ada342
55 CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB bubnmoreka [JOK
Ilepuoanueckoit cucrems! J. 1. Menneneesa https://m.edsoo.ru/00adabbc
XapaKTepuCTHKAa XUMHYECKOTO JIEMEHTA 110 €0
56 nofl)oxcermo B [lepuonnueckoii cucreme /1. U. bubmorexa [IOK
https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue [lepuoandeckoro 3akoHa JJIs pa3BUTHS HAYKH
57 W IPAKTUKHU. ,IZ)[ I/Iﬂ MenneneeB — y‘féHbfﬁ, neaaror IZ bubmorexa [IOK
https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 PesepBHEIil ypok. O000IICHNE U CHCTEMATH3AIHS
3HaHu# / Beepoccuiickas nmpoBepoyHas padbora
KonrpounbHas padora Ne4 no teme «CTpoeHue aToma.
59 Xumuueckas cBs3b» / Becepocceuiickast mpoBepodHast
paborta
DNEeKTPOOTPULIATETbHOCTh ATOMOB XUMHUYECKHUX bubmuorexa [JOK
60
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHasg xumMuueckas CBI3b Bubmmorexa LHOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas1 nonsipHas XMMUYECKas CBSI3b Brbmiorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBasieHnTHast HemosipHask XUMUYECKask CBSI3b Bubmmorexa LOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
o4 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKITNH bubmorexa [TOK
https://m.edsoo.ru/00adb076
66 OkucIUTENy U BOCCTAHOBUTEIHN bubnmoreka [JOK




https://m.edsoo.ru/00adb076

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
wn Tema ypoka B Konrpoabusie IIpakruueckue  00pasoBaTebHbIe
cero
padoTbI padoThbI pecypchl
Ilepnomuueckuii 3axkoH. Ilepuonnyeckas

| P P u bu6mmoreka [IOK

cHcTeEMa XUMHUUYECKUX diemMeHToB /1. Y.

https://m.edsoo.ru/00adb59¢e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB

2 P N bubmuoreka [JOK
XUMHAYECKHUX DJIIEMEHTOB MEPBLIX TPEX

PBEDCTP https://m.eds00.ru/00adb6b6
MIePHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK
HEOpPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XMUMHY€ECKOU CBSA3U U THIIEI bu6mmoreka [IOK
KPUCTANINYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme

5 «IToBTOpEHUE U yriybaeHne 3HaHUH 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

Knaccudukanms XuMruuecKux peakiifi mo bubnuoteka [JOK

6
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHYECKON PEaKITHH.

7 a p P bu6mmoreka [IOK

OHSITHE O TOMOT'€HHBIX U FeTEPOreHHBIX
P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

g @akTOpBI, BIUSAIOIINE HA CKOPOCTh bubnnorexa [HJOK
XUMHUYECKOHN peaklUy U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopust PIEKTPOTUTUYECKON AUCCOIUALINH. bub6mmoreka [IOK




CunbHble U crabble AJIEKTPOIHUTHI

https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK

11 Honnrle ypaBHEHUS peakIun
P peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
12 eTe mbe CHIiL 06 bu6mmoreka [IOK
B CBETE MPEICTABICHUN O
et ! https://m.eds00.ru/00add5d8
AIIEKTPOJUTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOUCTBA COJIEH B CBETE
13 . ettt 06 it ccKoii bubmuorexa [JOK
MIPEACTABIEHNUI 00 DIIEKTPOIUTHUYECKON
e P https://m.eds0o.ru/00add8b2
IUCCOLIMAIIAN
14 o co OIH3e Cortel bu6mmoreka [IOK
HATHE O TUAPOIIH JIei
P https://m.edsoo.ru/00add9d4
15 0606 . bu6mmoreka [IOK
00lIEHNE U CUCTEMATU3AINS 3HAHUI
= H https://m.edso0o.ru/00addd12
[IpakTnueckas padora Ne 1. «Pemenue bubnnorexa [HOK
16
SKCIEPUMEHTAIBHBIX 3374 https://m.edsoo.ru/00addbfa
KourponsHaas padora Ne2 o reme
17 «9 zp 0 pec a ccolma bubmorexa HOK
JIEKTPOJIMTUYECKAS TN Halus.
p a At https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO01mas XxapakTepuCTHKA TaJIOTeHOB. bubnunoreka [JOK
18 N
XUMUYeCKUE CBOWCTBA Ha MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopopogopon. ConsiHast KUCIIOTA,
19 POBOAOPOA N bu6mmoreka [JOK
XAMUYECKHE CBOMCTBA, IOIyUEHHE,
i https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTueckas padora Ne 2 1o Teme
20 IPIO eHue cop OU KHUCIIO 3y4deHHUEC bubmorexa HOK
«[Tonmydenne COJISTHON KUCIIOTHI, U HU
. yjl 1Y https://m.edsoo.ru/00ade348
€é CBOMCTBY»
BrrunciaeHus 1o ypaBHEHUAM XUMUUECKUX
21 €aKIui, ec 0yp 3 peareHToB J1a bubmorexa [TOK
KIUH, €CIIU OIUH U TEHTOB JIaH B
peadii, a p a https://m.edsoo.ru/00ade488
N30BITKE
22 OO0mas xapakTepucTuka 31eMeHToB VIA- bubnmoreka [JOK




IpyHIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoncr)):[eﬂne cepLII[ Hq;é coeﬂHHe]fmﬁ B Bubamorexa [OK
. https://m.edsoo.ru/00ade64a
pupoae. XMMHUYECKHE CBONCTBA CEPBI
CepoBoaopoj, cTpoeHue, (hu3ndecKue u bubmuorexa [JOK
24 o
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcubl cepsl. CepHas KHCJIOTai Butmorexa LIOK
25 (bU3MYEeCKre 1 XMMUYECKHUE CBONCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHMMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS bubnnorexa [HOK
CEpHOIl KUCIIOThl. XUMHUYECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COeAMHEHUSIMU CEPbI
7 Brraucnenne MaccoBoit 1071 BEIXO/a bu6mmoreka [IOK
MIPOJYKTa peakuu https://m.edsoo.ru/00adec8a
OO11ast xapakTepUCTHKA 31eMEHTOB VA-
)3 rpynmnsl. A30T, pacipoCTpaHEHHE B bubnuoreka [IOK
npupoje, Gpu3ndeckue 1 XuMHYECKHe https://m.edsoo.ru/00adeeab
CBOMCTBA
AMMUak, ero Gu3NYeCKue 1 XUMUIECKHE bu6mmoreka [JOK
29 .
CBOMCTBA, NIOJIy4YCHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme
30 «l?lonyquHe al\fMI/IaKa, W3YYECHUE €TI0 bubmmoreia LIOK
N https://m.edsoo.ru/00adf180
CBOMCTBY»
a1 A3oTHas KucioTa, e€ Gpu3nIecKkue u bu6mmorexa [IOK
XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
1 aMMOHHS B KaUeCTBE MUHEPATHHBIX bubnuorexa [IOK

ynobpenuit. XuMuueckoe 3arpsisHeHHe

OKpY’Karollel cpeibl COSTMHEHUSIMHU a30Ta

https://m.edsoo.ru/00adf518




dochop. Oxcun dhocdopa (V) u pochopuas

bubmuoreka [JOK

33 KI/ICJ;IOTa, bu3nYecKue 1 XUMHIECKHE hitps-//m.edsoo.ru/00adf68a
CBOMCTBA, TIOJIyYCHHUE
Hcnonp3oBanue dhochaToB B KauecTBe
34 MHHEPaIbHBIX yﬂq())6p(£Hm‘/'1. 3arpsi3HeHue bubmorexa HOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdaTamu
VYraepon, pacipocTpaHEHHUE B IPUPOJIE, bubmuorexa [JOK
35 .
¢du3nveckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux GU3NYECKue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
poOJIeMBbl, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
(Iv)
37 YronpHas KUCIO0Ta U €€ COJIU Bubmmorexa LHOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 110 Teme
38 "l'li)onyquHe yrE)IeKchoro rasa. bubmmoreia LIOK
https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakuus Ha kapOoHaAT-HOH"
[TepBoHavabHBIC TOHATHUS 00
39 oprpaHquCKHx BEIIECTBAX KAK O bubmorexa [TOK
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YTIIepo/ia
40 Kpemnuuii u ero coequHeHus bubmorexa HOK
https://m.edsoo.ru/00ac080a
[IpakTuueckas padbora Ne 5. Pemenue
41 AKCIEPUMEHTAIIbHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«BaxHelIe HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COCUHEHUS»
KonTponbras padora Ne3 1o Teme
42 «Ba;ieﬁmne EeMeTaJ'IJ'H)I H UX bubmmorexa [HOK
https://m.edsoo.ru/00ae0e18
COCIUHEHUS»
43 OO6m1ast XxapakTepruCTUKa XUMUUECKHUX bubmuoreka [JOK




3JIEMEHTOB — METaJlJIOB. MeTaminueckas
CBA3b U MCTAJINIMYCCKAsA KPUCTAJUIMICCKAA
peméTKa. dusnyeckue CBOMCTBA METAIIOB

https://m.edsoo.ru/00ae103e

XUMHUYECKUE CBOUCTBA METAJIOB.

bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUHN Psi/i HAPSHKEHUM https://m.edsoo.ru/00ae] 156
METAJLJIOB
OO6mue crmocoOb! MOTYYSHUST METaJLIOB.
CnnaBel. Beruncnenus no ypaBHeHUSAM bubmumorexa [IOK
45 .
XUMHUYECKUX PEaKLHH, €CIIU OJIUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJEPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa IOK
https://m.edsoo.ru/00aec1278
47 Il{emouHBIC METAILIBI Bubmmorexa LHOK
https://m.edsoo.ru/00aec14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU bubmorexa [TOK
https://m.edsoo.ru/00ae14b2
49 [I{er0uyHO3EMENBHBIE METAIIIIBI — KAIBLHUU U bubnunoreka [JOK
MarHum https://m.edsoo.ru/00ael5e8
50 Baxkuerinue coeqMHeHN KaJbIIUI bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06o006mmenne 1 cucTeMaTHU3aIys 3HaHUI
52 XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs bubmorexa HOK
https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 110 Teme
53 ")IlzéCTKOCTB BOIL)[H A METOMEI €€ bubmorexa HOK
" https://m.edsoo.ru/00aelaed
YCTpaHEHUS
. bubmmoreka [IOK
>4 AdromHiit https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuorexa [IOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64




bubmuoreka [JOK

20 Heneso ! https://m.edsoo.ru/00ae 1d86
57 Oxkcuapl, Tusipokcuipl U conu xkenesa (1) u | bubnmoreka [JOK
xkenesa (111) https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTu3alus 3HaHUN 1
55 | oxenepmenminn s 10t 1 biGmorexa LIOK
«BaxkHelme MeTaibl U UX COSTUHEHUS Atrafinnbon e Sy
Boruucnenust no ypaBHEHUSIM XUMHYECKUX
o | e emommrn |
BoluucieHuss MaccoBOil 10U BbIX0OJa https://m.eds00.ru/00ae1750
MIPOJYKTa PeaKiuu
61 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
62 KonTponbnas padora Ne4 o teme |
«BaxHennme MeTaibl U UX COSAMHEHUS»
63 BemectBa u Marepuansl B IOBCETHEBHOU | bubnnoreka [JOK
KU3HU YeJIOBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYXKaIOLen | bubnuoreka [IOK
CpeIbl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuM B pelIEHUN YKOJIOTUYECKUX | bubnuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 O0600611eHre U cucTeMaTu3alus 3HaHUH. 1 Eﬁg:;ﬁ:ii?ﬁ/ 002c0d0a
OBUIEE KOJIMYECTBO YACOB I10 66
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 06pa3oBaHusA

[To Teme: «IlepBoHauaIbHBIE XUMHUUECKUE TOHITHS

PaCKpBIBATh CMBICIT OCHOBHBIX XMMUYECKHUX TOHSATHIA: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOTHOPOIHAS ), BAJICHTHOCTD, OTHOCUTEJIbHASI aTOMHAS
U MOJIGKYJsSIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBasi JIO0JIsI XHUMHYECKOrOo »JJIEMEHTa B COEJUHEHHH,
MOJIIpPHBIA O00BEM, XUMHYECKasl peaklusi, Kiaccu(UKaius peakilHii:
peaKIMy COSAMHEHUS, PEAKIUU PA3JIOKCHUsS, PEaKIUH 3aMeIICHUs,
peakuuu OOMeHa, 3K30- U HHJIOTEPMHUYECKHE pEaKIMH, TEIIOBON
et peakiuu, pacTBOp, MaccoBas I0JiA BellecTBa (MPOILIEHTHAs
KOHIIEHTpALUs) B pacTBOpe

WLUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSATHA |
NPUMEHSTH 3TH MOHATHUS MPU ONMUCAHUY BELIECTB U UX MPEBpaLieHUH
UCTIOIB30BaTh XMMUYECKYI0 CHUMBOJIHMKY JUISI COCTaBIICHHUS (HOpMYI
BEIIIECTB M YPAaBHEHUI XUMUYECKUX peaKI1ii

pacKpeIBaTh  CMBIC ~ 3aKOHOB  COXpPAHEHHSI MacChl  BEIIECTB,
MOCTOSIHCTBA  COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO — y4Y€HMsI, 3aKOHa
ABoranpo

ONpeneNiaTh  BaJICHTHOCTh  aTOMOB  DJIEMEHTOB B  OWHApHBIX
COCIIMHEHUSIX

KJaccu(uIUpoBaTh XMMUYECKHE peakuuu (10 YHCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIUH BEIIECTB, 10 TEMIOBOMY 3P EKTY)
BBIYUCIIATh OTHOCHUTEIbHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl
BEIIECTB

BBIYUCIIATH MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opmyre

COEIMHEHMS,



1.9

1.10

2.1

2.2

2.3

24

2.5

2.6

2.7

3.1

3.2

33

BBIYHCIISITH MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAy4YHbIE METOJAbl MO3HAHUS — HaOJIOJIEeHuE,
U3MEpPEHHUE, MOIEITUPOBAHNE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )
ITo Teme: «BaxHennme NpecTaBUTENI HEOPraHUYECKUX BEILIECTBY
PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUN: OKCHUJ, KHCIIOTA,
OCHOBaHHE, COJIb

ONpEeNeNsATh MPUHAJICKHOCTh BEIIECTB K OMNPENEIEHHOMY Kiaccy
coeMHeHul no popmMynam

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIIECTBA

XapakTepu30BaTh (OMHUCHIBATH) OOIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIacCOB,  MOATBEpPKJas  ONHUCAHHE  IpUMEpaMHu
MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUM
MIPOTHO3UPOBATh  CBOWMCTBA BEIIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHUA XHUMHUYECKHUX
MIPEBPAIICHUI B Pa3JIMUHBIX YCIOBUSIX

Clel0BaTh IpaBWJIaM [OJIb30BaHUS XUMHUYECKOM TOCYIOM H
1abopaTOpHBEIM 00OpYyIOBAaHUEM, a TakKXKe INpaBHIAM OOpPAMICHUS C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKUUSIMH 110 BBIIOJHEHUIO
Ta00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHHIO W COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOIOpPOAAa W KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE SKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C  IOMOIIBIO
WHAUKATOPOB (JakMyc, (heHondraaer, METUIOPAHXK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

ITo Tteme: «llepuonnuecknii 3akoH U Ilepuognueckas cucrema
xumudeckux snemeHToB JI. U. MengeneeBa. CTpoeHue aTroMmoB.
Xumnueckasi cB3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUM
PacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHATHHA: SIPO aTroMma,
DIIEKTPOHHBIA CJIOH aToMa, aTroMHas OpOuTalb, paauyc aroma,
XUMUYECKasl CBSI3b, TOJApHAsS M HEMOJspHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPHUIATENIbHOCTh, HOHHAS CBSI3b, NOH, KATUOH, aHUOH, CTETIEHb
OKUCTICHUS

KJIACCU(UITUPOBATH XUMUYECKUE IIEMEHTBI

OTMHUCHIBATh W XapakTepu3oBaTh TaOamuHyto ¢opmy Ilepuoamaeckoit

CUCTCMbl XHMHUYCCKHUX JJICMCHTOB: pPA3JIM4aTh TIOHATUA «TJIaBHAA



34

3.5

3.6

3.7

9 KJIACC

Kox
NMpoBePsSIEMOro

pe3yJibTaTa
1

1.1

1.2

1.3

1.4

noarpynna (Arpynma)y u «nobouyHas mnoarpynmna (brpymma)y,
«MaJbley U «OO0JbIINE)» MEPHOIbI

packpsiBaTh cMbica I[lepuoanueckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPUPOBAaTh NOHUMAaHHUE MEPUOJUUECKON 3aBUCUMOCTH CBOWCTB
XUMHMUYECKUX 3JIEMEHTOB OT UX MoJoeHus B [lepuonnueckoii cucreme
COOTHOCUTHh  0003Hau€HHUs, KOTOpble HUMEITCI B  Tabuuue
«IIepuoauyeckas cucrema xumudeckux anemenTos .M. MenneneeBa»
C YMCIOBBIMM XapaKTEpUCTUKAMU CTPOCHHMsI aTOMOB XHMHYECKUX
DIIEMEHTOB (COCTaB M 3apsa sjapa, oOliee YHCIO 3JICKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CJIOSIM)

OIPEEIATh CTENEHb OKUCIEHUSI 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX
onpeneNniaTh BHMJ XMMUYECKOH CBsi3W (KOBaJCHTHAas W HWOHHAs) B

HCOPTraHNYCCKUX COCAUHCHUAX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

ITo Teme: «BemecTBo 1 XUMUYeCKasi peakLus»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIIOHSATUH: pacTBOp,
AIIEKTPOJINTBI, HEIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs AUCCOLUALINS,
peakuuu MOHHOTO OOMEHa, KaTalu3arop, XMMHUYECKOEe paBHOBECHE,
oOpatumble " HeoOpaTUMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE peaxuuu, OKUCJIUTETD,
BOCCTAHOBUTENb, OKHCIEHHE M  BOCCTAaHOBJEHHUE, aAJUIOTPOIMS,
am(poTepHOCTh,  XMMHUYECKass  CBsI3b  (KOBaJCHTHas,  HMOHHAas,
METAJIJINYECKasl), KpUCTAJNIMYECKas pelmETKa, CIUIaBbl, CKOpPOCTb
XUMHYECKON PEaKknn

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHSTHH H
MPUMEHSITh 3T MOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBpallleHUu
COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHYECKOM AUCCOLMALMU KHUCIIOT,
HIeJI0Yel M COJIed, IOJHBIE M COKpAlIEHHbIE YPAaBHEHMS pPEaKIMH
MOHHOTO 0OMeHa

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIuil

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii
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3.2

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

[To Temam: «Hemeramnbl U ux coeguHeHus» u «MeTaibl U UX
COEIUHEHUS

XapaKTepU30BaTh (OMUCHIBATH) O0OIIME U CICU(PUUSCKUE XUMHUCCKUE
CBOICTBA NIPOCTBIX M CJIOXHBIX BELIECTB, INOJATBEP)KIasi OIMCAHHE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINI

COCTaBIISITh ypaBHEHUS pPEaKlUid, MOATBEPKIAIOIIMX CYIIECTBOBAHUE
TEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB
MIPOTHO3HPOBATh CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX IPEBPAIICHUN B pa3IMYHBIX
YCIIOBUAX

CIENOBaTh MpaBUJiaM  MOJIb30BAHUS XMMHYECKOM IOCYAOM U
1abopaToOpHBIM 00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSIMHU II0 BBINOJHEHHIO
71ab0paTOPHBIX XUMHUYECKUX OIBITOB MO TOIYYEHUIO U COOUPAHHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIIIEKHCIIOrO Ta3a)

MPOBOAMTH pPEaKIMH, TOATBEPKAAIOIINE KAaYeCTBEHHBIM COCTaB
pa3IMyYHBIX BEIIECTB: PACIIO3HABAaTh OIBITHBIM MYTEM XJIOPHI-,
Opomuza, wuoauAa,  kapboHar,  ¢ocdar, cuauKar, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHsS, MOHBI HM3yYCHHBIX METaJUIOB,
HPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HEOPIaHWYECKHUX BEILIECTB

ITo Teme: «XuMUS ¥ OKpY’KaroIas cpear

pacKpbIBaTh CMBICT OCHOBHBIX xumuueckux moustuit: [1JIK Bemiectna;
KOppO3Usl METAIIJIOB

IPUMEHSATh OCHOBHBIE OIEPallMd MBICIUTEIBHON JIEATEIIBHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEeMAaTHU3aIuIo,
BBISIBIIEHHE TPUYMHHO-CIIEICTBEHHBIX CBS3€H — JJI U3y4YEeHHUsI CBOMCTB
BEIIECTB M XHUMHYECKHX pEaKIUi; €CTECTBEHHOHAYYHBIC METOJIbI
MO3HAHUS — HAOJIOJICHUEe, U3MEPEHUE, MOJEIUPOBAaHHUE, SKCIIEPUMEHT

(peanbHBIN ¥ MBICTICHHBIH )
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HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
HCpBOHa‘IaJIBHBIG XHUMHUYCCKUEC ITOHATHUA

[Ipenmer xumuun. Posib XMMUHK B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tena
1 BelecTBa. Pu3NUecKue CBOMCTBA BEIECTB. ArperaTHOE COCTOSIHUE BEILIECTB
[TonsiTHe 0 MeToaX MO3HAHUS B XUMHH. YuCThle BemecTBa U cMecH. CrocoOsl
pazzeneHus cMecen

ATOMBI U MOJIEKYNbl. XUMHYECKHE 3JeMEeHTbl. CHMBOIBI XUMHUYECKHUX
31emMeHTOB. [IpocThie U crokHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumnueckas (opmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA ~ cocTaBa  BewecTB.  OTHOcuTenbHash  aTOMHas  Macca.
OTtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XMMUYECKOTO JIeMEHTa
B COCIMHEHUU

KomnuectBo BemiectBa. Moab. MonspHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIA CTPYKTYPHBIX EIMHMII BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETUHEHUM

dusnyeckne U XMMHUUYECKUE SIBICHHA. XMUMHUYECKas PEakUuss U €€ NpU3HAKH.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMuyeckue ypaBHeHus. Kitaccudukanus
XUMHUYECKHX Peakluil (COeMHEHUs, pa3IoKeHus, 3aMEeIeHUs, OOMEHa)
XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW MOCYAOU, C MpaBUIaMHU
pabotel B jaGopaTopuM W TnpuéMaMu oOOpalleHuss ¢ JIabopaTOpHBIM
o0opy/noBaHUEM, H3y4y€HUE M ONHCAaHHE (UBNYECKUX CBOMCTB 0OOpPa3IoB
HEOpPraHMYEeCKUX BeLIecTB, HaOIroAeHne pU3NUecKuX (IIaBleHHe BOCKA, TasHUE
JbJa, pacTUpaHHWE caxapa B CTYNKEe, KHUIIEHHE M KOHAEHCAlUs BOJbI) H
XUMHUYECKHX  (TOpeHHe  CBEYd, [pOKaJMBaHWE  MEIHOW  MPOBOJIOKH,
B3aUMOJICIICTBME MeNla C KHUCIOTOM) sBJIECHUH, HaOMIOJeHHEe U OINHCaHuE
NPU3HAKOB MPOTEKAHHWS XUMHUYECKMX peakuuid (pas3jioxkeHHe caxapa,
B3aMMO/ICIICTBHE CEPHOI KUCIIOTHI C XJIOPUAOM Oapusi, pa3aokKeHne TUAPOKCcUuIa
meau(Il) mpu HarpeBanuu, B3auMoelicTBue xenes3a ¢ pactBopoM conu meau(1l),
U3y4eHHe CIOCOOOB pa3/ieeHusl cMeceil (C MOMOIIBI0 MarHuTa, pUIBTPOBAHUE,
BbIIApUMBaHUE, JUCTWUISALMUSA, XpoMmarorpadus), MNpPOBEAEHHE  OYHUCTKH
MOBAPEHHOI COJM, HAOMIO/IEHHEe U ONMCAaHHE PE3yJIbTAaTOB MPOBEACHHS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs Macchl, CO3JaHHe MoJieled MOJIeKYyI

(ILIapOCTEPKHEBBIX)
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Bakueiimue npeacTaBuTeIn HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — ajneMeHT u mpoctoe
BemecTBo. HaxokaeHne Kuciaopoia B NpHUpone, (U3UUECKHE M XUMHYECKUE
cBorictBa (peakuum ropenwms). Oxcupawl. Ilpumenenue kucinopona. CrocoObl
IIOJIyUYEHUs1 KHUCIIOpoAa B JlaboparopuM M IpOMbIIIIEHHOCTH. Kpyrosopor
Kucaopoja B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia
TennoBoit 3pPeKkT XUMHYECKON peaklnu, TEPMOXUMUYECKHE YPAaBHEHHS, IK30-
Y 3HAOTEPMUYECKHUE peaklUHU. TOIUIMBO: Yroib U METaH. 3arps3HEHUE BO31yXa,
yCcUJICHHE TTapHUKOBOTO 3¢ ekra, pazpyiieHne 030HOBOTO CI0s

Bonopoa — snemeHnT u npocroe BemecTBo. HaxoxaeHue Bogopoaa B IpUpOAE,
¢u3nueckue M XUMHUYECKHE CBOICTBA, NPUMEHEHHE, CIIOCOOBI TOIYYEHUS.
Kucnotsl u conun

MoutsipHbIii 006EM Ta30B. PacuéThl M0 XMMHUYECKUM ypaBHEHUSM

®dusnyeckue cBoucTBa BoAbl. Bona kak pactsopurens. PactBopel. HacblieHHnsie
Y HEHaCBILIEHHbIE PAacTBOPHI. PacTBOpuMOCTh BellecTB B Bojae. MaccoBasi 10
BEILIECTBA B pacTBope. XuMHUYecKue cBoicTBa Boabl. OcHoBaHus. Poib
pacTBOpPOB B MPUPOJE M B JKU3HM 4esoBeka. KpyroBopor Boabl B IpPHUPOJIE.
3arpsi3HEeHUE IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ
Knaccudukanust nHeopranmdeckux coenunennit. Oxcunpl. Kriaccudukarus
OKCHJIOB: coJjeoOpa3ywomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) W
HeconeoOpasyromue. Homenknarypa okxcuioB. Pusznueckue M XUMHUECKHE
cBoOMcTBa OKcHUI0B. [lomyuenue okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHUU. PU3MUECKHE M XUMHYECKUE CBOICTBA
ocHoBaHui. [Toydenne ocHoBaHMMI

Kucnotel. Knaccuduxarmus kuciaor. Homenknarypa kucnor. dusnueckue u
XMMHYECKHE CBOWCTBAa KUCIOT. Psn aktuBHOocTM MmetauioB H.H. bekerosa.
[Tonyyenue kucnot

Comu. Homenkmarypa coneil. @U3MYECKHME M XUMHUYECKHE CBOWMCTBA COJIEH.
ITony4yenue conen

['eHeTnyeckas cBS3b MEXAY KJacCaMHU HEOPTaHUUECKUX COECTUHEHHM
XUMHYECKUN  SKCHEPUMEHT: KAaueCTBEHHOE  OINPEJEICHUE  COAEpKAHUA
KHCIIOpOJla B BO3JyXe, IMOJIydeHHE, coOMpaHHUe, PAcllO3HABaHHWE M HU3YyYEHUE
CBOICTB KHCJIOpOJa, HAONIOJCHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM H
yCIIOBUSI BO3HUKHOBEHHS U TNpEeKpallleHus TOpeHus (1oxapa), 03HaKOMJIEHHE C

oOpa3lilaMd OKCHJIOB ¥ OIHUCAaHWE WX CBOWCTB, TOJYy4YCHHE, COOUpaHHE,
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pacro3HaBaHME U HM3yYEHUE CBOWCTB BOAOpOJa (FOPEHHE), B3aUMOJAEHCTBHE
Bostoposia ¢ okcuaoM Meau(ll) (Bo3MOXKHO MCHOJIb30BAHUE BHIEOMATEPHAIIOB),
HaOroseHne OO0pa3loB BELIECTB KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE
0COOEHHOCTEH  pacTBOPEHHUs] BELIECTB C Pa3IU4YHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJIEH PacCTBOPEHHOIO
BEIIECTBA, B3aUMOJAEHCTBUE BOJBl C MeTaIaMM (HaTpUeM U KaJbLHEM)
(BO3MOYHO HCII0JIb30BAHNE BUJEOMATEPUAIIOB), ONIPEEIIEHNE PACTBOPOB KUCIIOT
U OieJoye ¢ NOMOLIBI0  MHJMKAaTOpOB,  HCCIEAOBaHHE  00pasLoB
HEOPTraHMYECKUX BEIIECTB PA3UYHBIX KJIACCOB, HAOIIOJEHHWE W3MEHEHUS
OKpPAacKM HWHIMKAaTOpPOB B pacTBOpax KHUCIOT M ILIEJOYeH, HU3Yy4YCHHE
B3aumoyeiictBus okcuaa menu(ll) ¢ pactBopoM cepHOW KHUCIIOTBI, KHCIOT C
MeTaJlJIaMH, peaklUid HEUTPaIN3alnu, I0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHUE OJHOTO MeTajula JPYrMM M3 pacTBOpa COJIH, peILICHHue
JKCIIEPUMEHTAIBHBIX 3a7ad N0 Teme «BaxHellnne KI1acchl HEOPraHWYECKUX
COCIMHEHUI»

ITepuognueckuii 3akoH u Ileproanueckas cuctemMa XUMHYECKUX IEMEHTOB

J .. MenneneeBa. Ctpoenre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUN

ITepBble NONBITKY KJIACCU(PUKALUU XUMUYECKUX 31eMEeHTOB. [loHaTHe 0 rpynmnax
CXO/IHBIX 3JIEMEHTOB (ILEIOYHbIE U IEJIOYHO3EMENbHbIE METaJUIbl, T'aJIOTeHBHI,
MHEPTHBIE Ta3bl). DJEMEHTbl, KOTOpble 00pa3yloT aM(OTEepHbIE OKCHIbI U
TUAPOKCUIBI

Ilepnonnueckuit 3akoH. lleproanueckas cucrema XUMHAYECKUX AnemMeHToB J[.M.
MenneneeBa. KopotkonepuoHas u anmuHHonepuoHast ¢popmsl [lepuoandeckoit
cucrteMbl xumudecknx avieMeHToB J[.MI. MenneneeBa. Ilepuonel u rpynmsl.
PuU3NYEeCKUN CMBICT MOPAAKOBOIO HOMEpPA, HOMEPOB IEPUOJAa M TPYIIIbI
3JIEMEHTA

Crpoenne aromoB. CoctaB aToMHbIX saep. M3otonel. DnekTpoHsl. CTpoeHMe
JJIEKTPOHHBIX 000JI0UeK aToMOB TNepBbIX 20 XMMHYECKHUX DJIEMEHTOB
Ilepnonnueckonn cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMUYECKOIO
3JIEMEHTA MO ero nojoxkeHuto B [lepuoanueckoit cucteme .. Menneneena
3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHMMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB IO TpynmamM M HEPHOJaM.
3nauenue [lepnoguueckoro 3akoHa u Ileproanueckoil CUCTEMBI XMMHUYECKUX
SJIEMEHTOB U1 pa3BUTHUS Hayku W mpaktuku. .M. MenneneeB — y4€HbIN U

rpak1aHuH
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Xumuyeckasi CBsi3b. KoBanieHTHass (MOJiipHAsT W HEMOJSIPHAsi)  CBS3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MloHHAas CBA3b

Crenenb okucieHus. OKHCIATEIbHOBOCCTAHOBUTEILHBIE pCaKknuu. Hpoueccm
OKHCJICHHS U BOCCTaHOBJICHHA. OKHUCIUTENN U BOCCTAHOBUTEIIN

XUMHUYECKUH OSKCIEPUMEHT: HU3yuyeHHe OOpas3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCHJA LHHKA C pPacTBOPAMHU KHCIOT H
LIeJI0YEH, MPOBEIECHUE ONIBITOB, MIJUIKOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIIBHO-

BOCCTAaHOBUTEJIbHBIX PEaKIUil (TOpEHUE, pEaKluu pa3ioKeHUs, COSTUHEHHUS)

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
BemectBo n xumunueckas peakuus. [lopropenue

ITepuognueckuii 3akoH. [lepnoguueckas cucreMa XUMHUYECKUX dyeMeHToB /.M.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHMM CBOICTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaJIMs, KaIbLUUsd M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3ieMeHTOB B Ilepmoanueckon
CUCTEME U CTPOEHUEM HX aTOMOB

CrpoeHue BellecTBa: BHJbl XHMHUYECKOM CBSI3U. TUIBI KPHUCTAUIMYECKUX
PEMIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEILETKU U
BUJAa XMMUYECKOH cBs3u. Knaccupukanus ¥ HOMEHKIAaTypa HEOPraHWYECKHX
BellecTB (MEXIyHapoJIHas U TpUBUAIbHAs). XMMHYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIMXCA K  Pa3jMYHBIM  KJaccaM  HEOPTaHWYECKUX  COECIUHEHMIA,
TeHETUYECKasi CBA3b HEOPraHUYECKUX BELIECTB

Knaccugukaius XuMHUUeCKUX peakiuid Mo pa3iIuyHbIM MpHU3HAKaM (IO YUCITY U
COCTaBYy Y4YacTBYIOIIMX B PEAKIUU BEIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHUIO CTENCHEW OKUCIIEHUS! XMMUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, T10
Y4acTHIO  KaTajau3aTopa). OK30- U DHAOTEPMUYECKHE  PEaKIHH,
TEPMOXUMHUYECKHE ypaBHEHHUS. [IoHATHE O CKOPOCTH XUMHUUYECKOMN peakuu
[TonsiTe 06 oOpaTUMBIX M HEOOPAaTUMBIX XUMHYECKHX peakuusx. [lonsrue o
TOMOTE€HHBIX M F€TEPOreHHBIX peakuusax. [loHATHE 0 XMMHUYECKOM paBHOBECHH.
@akTophl, BIUAIOIIME HA CKOPOCTb XUMHYECKOW pEakIud U IOJ0KEHHE
XUMHYECKOTO PABHOBECHUS

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIIEKTPOHHBIN OanaHc

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBleHHE  ypaBHEHHM
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OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C MCIONb30BAaHUEM METOAA
3JIEKTPOHHOTO OasaHca

Teopust AIEKTPOIIUTUYECKON NUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIMUTHI.
Karvonsl, annonsl. MexaHu3M JucCOLMalMU BEUIECTB C PA3JIMYHBIMU BHJIaMHU
XUMHUYeCcKOl cBsi3u. CreneHb auccouuanyu. CHIbHBIE U CIIA0bIE AIIEKTPOJIUTHL
Peakuuu monHoro oOmeHa. YClIOBUS NPOTEKaHUs peaklMii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAlll€HHbIE WOHHBIE YypaBHEHMsI peakuuil. CBoNCTBa KHUCIOT,
OCHOBaHMH M CoOJied B CBETE€ MPEICTABICHUA 00 DSICKTPOIMTHYCCKOU
nuccouuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O rUApONIN3E coseit
XUMHYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTATUIMUYECKUX
pemETOK HEOpPraHMYECKUX BEIIECTB — METAUIOB W HEMETauIoB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJIOpHJa HATPHs), UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOW pPEaKIUW OT BO3JACHCTBUS Ppa3IHYHBIX (PAKTOPOB;
UCCJIEIOBAHUE  BJIEKTPOINPOBOJHOCTHM  PAacTBOPOB  BEUIECTB,  IIpolecca
JUCCOLMALMU  KUCJIOT, Ienouyed u  cosied  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); TPOBEACHHE OIBITOB, WUIIOCTPUPYIOIINX TMPU3HAKH
NPOTEKaHUS PeaKIMii HOHHOTO oOMeHa (00pa3oBaHME OCallKa, BBIJICICHUE Ta3a,
o0pa3oBaHHE BOJIbI); OMbBITOB, WIUTFOCTPUPYIOIIUX TMPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKkUui (TOpeHHe, PEeaKkIUH pa3IoKEHUs, COCTUHEHHS);
pacro3HaBaHWEe HEOPraHWYECKUX BEILECTB C MOMOIIBI0 KaU€CTBEHHBIX pEaKLUil
Ha MOHBI; pelIeHHEe IKCIIEPUMEHTAIbHBIX 3a7a4

HemeTanmisl 1 MX coequHEHUS

OO6mass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTereHu okucieHus. CTpoeHne u pU3nUecKue CBONCTBAa MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOMCTBA Ha MPUMEPE  XJIOpa
(B3aMMOJIEHCTBIE C MeETaJUlaMH, HEMeTaJUlaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHasg KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYEHHE, IpUMEHEeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHM3M 4YelIOBeKa. BakHeHmme XJIOpHUIbl U HUX
HaXO0XJIEHHE B IPUPOJIE

OOmast xapaktepuctuka 531eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTpoeHue u Qu3nveckue CBOICTBa
OPOCTBIX BEIIECTB — KHCIOpOJa W Cepbl. AJUIOTPOIHBIE MOAM(PUKALNUN
KUCJIOpOJa W cepbl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOIOPOM, CTPOCHHE,
¢u3nueckue M XUMHUECKHE CBOMCTBA. OKCHABI Cepbl KaK IPeICTaBUTEIH
KHUCIIOTHBIX OKcHIOB. CepHasi KuCIIOTa, (pU3MuUecKHe M XUMHYECKHE CBOMCTBa

(oOmue Kak TpeacTaBUTENs Kjacca KUCIOT M cherududeckue). XuMHIECKUE
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2.5

2.6

peaKIMy, JeXallue B OCHOBE MPOMBIIUIEHHOTO CIOCO0a IMOJNyYeHUs CepHOU
kucnotel. [Ipumenenue. Coiu cepHOW KHCIOTHI, KaueCTBEHHAs pPEaKIus Ha
cynbgar-uoH. HaxoxaeHune cepbl U €€ COCNMHEHUN B MPHUPOJE. XUMUYECKOE
3arpsi3HEHUE OKpPY)KAIoIIEeH cpelbl COeIMHEHUSMHU cepbl (KHCIOTHBIE IOXKIM,
3arpsA3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

OOmas xapakTepUCTHKAa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUA. A30T, paclipOCTpaHEHUE B NIPUPOJIE,
dusnueckue u xumMmuueckue cpoiictBa. Kpyrosopot azora B mpuponae. AMMUAK,
ero ¢u3MyYecKMe M XMMHUYECKUE CBOWCTBA, ToNyueHUEe W npumeHeHue. Conu
aMMOHUSI, UX (PU3MUYECKHE U XMMHUYECKHEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas
peakuus Ha MOHbI aMMOHHS. A30THas KHUCJIOTa, €€ IMOoJlydeHHUe, PU3NYECKUue U
XUMHYECKHE CBOWcTBa (00IIMe KakK MpeICTaBUTENS Kjacca KHUCIOT U
cnenuduyeckne). Vcrmonp30BaHHE HUTPATOB W COJNEH aMMOHHUS B KadyecTBE
MUHEPATBHBIX ynoOpeHuil. XUMHUECKOe 3arps3HEHHE OKPYKaIoLEeH Cpesl
COCIMHEHUS MU a30Ta (KUCIOTHBIE AOXKAM, 3arpsi3HEHUE BO3]yXa, IOYBBI U
BOJI0OEMOB)

®ocdop, ammorponHble Moaudukanuu ¢ochopa, GU3NUECKHE U XUMHUECKHUE
cpoiictBa. Oxcun Qochopa(V) u docopHas kucinora, ¢GuznUecKue Hu
XUMUYECKHE CBOMCTBa, moiydeHue. Mcmonp3oBanue QochaToB B KauecTBe
MUHEPATBHBIX YI0OpEeHUIA

OO6mass xapakrepucTtuka 3yeMeHTOB I[VA-rpynnbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU  OKUCIEHUsA. YTIIepohd, aJUIOTPOIHBIE
MoU(UKAIMK, PAaCHpPOCTPaHEHHWE B MpPHUPOJAE, (PUINYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosoport yriaepona B mpupoae. OKcuIbl yriepoja, ux
¢uznueckue M XHMMHMUYECKHE CBOICTBa, [EHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJy4YeHHEe U MPUMEHEHHE. DKOJIOrnyeckrue mpoOiaeMbl, CBI3aHHBIE C OKCHUIOM
yraepona(IV); rumore3a T1I00aNbHOTO TOTETUICHHS KIWMAaTa;, TMapHUKOBBIA
a3 dexT. YroapHas KMCI0Ta U €€ CONu, UX (PU3NUYEeCKUe U XMMUYECKHEe CBOMCTBA,
nojiyueHue M TnpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO035ICTBE

[lepBoHavanbHbIe TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEIWHEHUSX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, alleTUJIeH, 3TaHOJ, TJHUIEpPUH, YKCyCHas
kucnota). X cocraB m xumudeckoe crpoenue. [loHsTe o Ouomormdecku
BaXXHBIX BEIIECTBAX: KUPAX, OENKaxX, YIJIEBOJAAX — U UX POJIM B )KM3HU YEJIOBEKa.

MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUM



2.7

2.8

3.1

KpemHuuii, ero ¢pusndeckne 1 XMMUYECKUE CBOMCTBA, OJIYYEHUE U IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmmMe npeacTaBieHus o0 OKCUIe
kpeMHusi(IV) u kpemHueBoit kuciore. CHUIMKATBI, UX HCIIOJIB30BAaHUE B OBITY,
MEAMIIMHE, MPOMBIIUICHHOCTH. BakHeWlue CTpOUTENbHBIE MaTepHallbl:
KepaMHKa, CTEKII0, IIEMEHT, OeToH, jkene300eroH. IIpoGmembr Ge3omacHOTro
MCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEPUAIOB B TIOBCEIHEBHOMN KU3HU
XUMHUYECKUH HKCHEPUMEHT: H3y4eHHEe OOpa3IloB HEOPraHWYECKHX BEIIECTB,
CBOICTB COJIIHOM KHCIIOTHI; NMPOBEICHNWE KAYECTBEHHBIX pPEaKIMi Ha XJIOpU[I-
WOHBI W HaOMIONEHHE NPU3HAKOB MX TPOTEKAHUS; OMBITHL, OTPAKAIOIIUE
busznyecKkne 1 XUMUYECKHE CBOWMCTBA TajJOr€HOB M UX COCAUHEHHM (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB); O3HAKOMJIEHME € oOpa3laMu XJIOpPHUIOB
(ralmoreHuI0B); O3HAKOMJIEHME C oOOpaslaMu cepbl U €€ COeNUHEHUSIMU
(BO3MOXHO  HCIIOJIb30BAaHHE  BHJIEOMATEpPHAIOB); HAOIIOJEHUE IIpoliecca
oOyrauBaHusl caxapa MOJ JACWCTBHEM KOHLIEHTPUPOBAHHOW CEPHON KHUCIOTHI,
U3Y4YEHHE XMMHUYECKUX CBOMCTB pPa30aBIEHHOM CEpHOM KHUCIOTbI, IPOBEICHUE
KauyeCTBEHHOW peakuuu Ha cynbar-uoH U HaOMIOJeHHEe TMpHu3HaKa eé
NPOTEKAHUS; 0O3HAKOMJICHHE C (PM3UYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa u ux
coeuHEHUN (BO3MOXXHO UCIOJB30BaHHWE BHIECOMATEPHANIOB), OOpa3aMu
a30THBIX U (PocopHBIX ynoOpeHuii; moydeHne, cooupanue, paclio3HaBaHUE U
U3Y4YEHHE CBOWCTB aMMHaKa; IPOBEICHHE KAYECTBEHHBIX pEaKUUHd HAa HOH
aMMOHMST ¥ (QochaT-MOH M HU3y4YE€HUE TPU3HAKOB MX IPOTEKaHMS,
B3aMMOJCMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTBHI ¢ MEAbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); HW3YYEHHME MOJENel KPHUCTaUINYECKUX
pewéTok anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE € MPOLECCOM a1cOpOIMU
PacTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YIVIEM U YCTPOMCTBOM NPOTHUBOrasa;
HoJydeHue, COOMpaHue, paclo3HaBaHUe U U3yuyeHHe CBOMCTB YIJIEKUCIIOTO rasa;
MIPOBEJICHNE KaUyeCTBEHHbBIX peaklMii Ha KapOoHAT- ¥ CHJIMKAT-UOHBI U U3yYEHHE
IPU3HAKOB MX MPOTEKaHWs; O3HAKOMJIEHHE C MPONYKUUEH CHUIMKATHOU
MIPOMBINIJIEHHOCTH; pelIeHre 3KCIepUMEHTANIbHBIX 3ajau Mo TeMe «Baxueiiue
HEMETAJUIBI U X COCTUHEHMS

MerTanisl ¥ X COETUHEHUS

OO0mrast XapakTepUCTHUKA XUMHUECKUX HJIEMEHTOB — METAJUIOB Ha OCHOBAaHMU MX
nonoxenuss B llepuogumyeckoit cucreme XumMudeckux dsneMeHToB .U
MengeneeBa u ctpoeHust aToMoB. CTpoeHHe MeTallIoB. MeTayuinueckas CBs3b U
METaJUIMYecKass  KpUCTAJUIMYECKas  pemeTka.  ODJIEKTPOXUMHUYECKHH Pl

HaIPSHKEHUN METaJlIOB



3.2

33

34

3.5

3.6

3.7

4.1

Ou3nyecKkue W XUMHUYECKHE CBONCTBa MeTauioB. OOmue crocoObl MONTyYeHUS
MeTaysioB. [loHsATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT
koppo3uu. Cruiasl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U MX MPUMEHEHHUE B
OBITY U IPOMBIIIIICHHOCTH

[[lemounble MeTayibl: monoxeHue B Ilepuoandeckoil cucreMe XMMHUECKUX
snemenToB JI.MI. MeHneneeBa; cTpoeHUE MX aTOMOB; HAXOXACHUE B IPHUPOJE.
®u3nyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuasl U
TUAPOKCUABI HaTpusi W Kanus. l[IpuMeHeHue IIEeTOYHbIX METAIOB U HX
COCIMHEHU N

[[lenoyHo3emMenbHbIE ~ METAIBI  MarHMii W KaJbLMil:  IOJIOXKEHUE B
Ilepnonnueckon cucreMe xumuueckux anemeHTos .M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxoxieHue B mnpupone. dusmyeckue M XMMHUYECKHE CBONCTBA
MarHusi U Kaublus. Baxueline coeauHEHUs KalblHs (OKCHI, THUIPOKCHI,
conu). JKEcTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHeHUs

AmomuHuit: nonoxkeHue B Ilepuogndeckoil cucteMe XMMHUYECKHX AJIEMEHTOB
J.1. MeHnneneeBa; CTpoeHUE aToMa; HaxoxkJeHue B npupone. dusmyeckue u
XUMHUYECKHE CBOWCTBA amOMUHUSA. AMDOTEpHBIC CBOWCTBA OKCHIAa U
TUAPOKCHUIA aTFOMUHUS

Kene3o: nonoxenue B Ilepmognueckoil cucreme XUMU4Yeckux anementos JI.M.
MenpgeneeBa; CTpoeHHME aroma; HaxoxaeHue B npupone. Dusmyeckue u
XUMUYECKHE CBOMCTBa kene3a. Okcunbl, ruapokcuasl u conu skeneza(ll) u
xene3a(Ill), ux cocras, CBOMCTBA U OTyUYEeHUE

XUMHYECKUN IKCIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METAJIJIOB U CIUIABOB,
uX (U3NYECKUMH CBOWCTBAMH; H3Y4YCHHE pE3YyIbTaTOB KOPPO3HH METAIIOB
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJa KalblUMUs WU HaTpusi C BOAOM  (BO3MOXKHO  HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB); MCCIICIOBAHNE CBOWCTB KXECTKOW BOBI; MPOIIECCa TOPEHUS
JKene3a B KUCIOopoe (BO3ZMOXKHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB); IPU3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX PEaKIWid Ha WOHBI (MarHus, KaJblHs, aTFOMUAHUS,
nunka, sxene3a(ll) u xeneza(Ill), menu(Il); HaGnrogeHNe U OMUCaHKUE TIPOIIECCOB
OKpalllMBaHWs IUIAMEHW WOHAMU HATpHUs, Kaluid H KalubIus (BO3MOXKHO
UCTIONIb30BaHUE BHJIEOMATEPHANIOB); HCCIeAOBaHHE aM(OTEpPHBIX CBOICTB
TUAPOKCHUIA aTIOMHHHS W THUIPOKCHIA IWHKA; PEIICHHWE AKCIIEPUMEHTAIbHBIX
3a/1a4 1o Teme «BakHeilne MeTamibl U UX COeTUHEHUSD)

XHUMHS ¥ OKpYXarolas cpeia

HoBpie martepuansl u TexHOJNOTHHM. BemecrBa u marepuanbsl B MOBCEIHEBHOMU



J)KU3HHU 4YejioBeKa. XUMUS U 310pPOBLEC. be3omacHoe HCIOIb30BaHUE BCIICCTB U

XUMHNYCCKHUX peaKuHﬁ B 6BITy. HepBaﬂ nmoMomb Ipu XUMHUYCCKUX OXKOrax H

OTpPaBJIEHHUSX

OCHOBEBI PKOJIOTYECKOM I'paMOTHOCTH. Xumudgeckoe 3arpsA3HCHUC Oprma}omeﬁ

cpeapl IIJIK. Ponp xumMum B penieHuM 3Kojiorndeckux mnpodaem. Ilpuponnsie

4.2

UCTOYHUKU YTJIEBOJOPOAOB (Yrojb, MPUPOIHBIA Tra3, HEPTh), MPOIYKTHl HUX

nepepabdOoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XUMUYECKUN KCIEPUMEHT: M3y4yeHUEe 00pa3lioB MaTepuanoB (CTEKJIO, CIIABbI

4.3

METAJIJIOB, [TOJINMEPHBIE MAaTEPUAIIbI)

ITPOBEPAEMBIE HA OI'D 11O XUMHNHU TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUWSI OCHOBHOM OBPA3OBATEJIbHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kox
NpoBepsieMoro
TpeOOBaHUS

1
1.1
1.2
1.3

2

IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM pe3y/ibTaTaM 0a30BOro

YPOBHSI OCBOCHHMSI OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl

OCHOBHOTO0 001ero oopasosanus Ha ocHoBe PI'OC
IIpeacraBaenue:

0 T03HABa€MOCTU SIBICHUH MPHUPOABI, MOHUMaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XHMHYECKON HAyKH KaK OOJIACTH COBPEMECHHOTO
€CTeCTBO3HAHUSA, KOMIIOHEHTa OOIIell KyIbTyphl M MPaKTHYECKON
NEeSITeTPHOCTH YEeJIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECTBa;
MMOHMMAaHKUE MECTa XUMUU CPE IPYTHX €CTECTBEHHBIX HAYK

O HAaYYHBIX MCTOJAaX IMO3HAHUA, B TOM YHCJIC SKCICPUMCHTAJIIBHBIX H
TEOPETUYECKHX METOJaX KCCIEJAOBaHUS BEIIECTB M  HM3YyYeHUs
XUMHUYECCKUX peaKHHfI; YMCHUE HUCII0JIb30BaTh MOJACIIN IJIA 00BsICHEHNSA
CTPOEHHS aTOMOB M MOJICKYIT

0 chepax mpodecCHOHATBHON JESITEIIBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSX
XUMHYECKOH HAyKH, YTO ITO3BOJIUT OOYYArONIMMCS paccMaTpUBATh
XUMHIO Kak cdepy cBoei Oyaymieit mpodecCHoHaIbHONU AeSITENbHOCTH
U c/IeNIaTh OCO3HAHHBINA BHIOOP XUMUM KaK MPO(UIBLHOTO MpeAMeTa Ipu
nepexoie Ha YpOBEHb CpPeIHEro 0011ero oopa3zoBaHus

Bianenue cucreMoii XMMHMYECKMX 3HAHMI M YMeHHE NPUMEHATH
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2.3

3.1

CHCTEeMY XUMHYECKHX 3HAHHH, KOTOPas BKJIKYAECT:

BaXKHEHUIIIE XHMMHMUYCCKHE IIOHATHA: XHMHYSCKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPO/IHAs CMECh, OTHOCHUTEIIbHBIE AaTOMHAs W MOJEKYJsIpHas
MACChl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTAa, OCHOBaHHUE, COJb (CPEemHss), XHUMHYECKas
peaKkuus, pEeaKUHH COCIUHEHUS, PEaKUUU PaA3JIOKEHHS, pPEaKLUU
3aMEIICHMS, PEaKIuu OOMeHa, TEeruIoBOH A(h(EeKT peaknuu, 5K30- U
SHJIOTEPMUYECKUE PEAKIMU, PACTBOP, MACCOBas AOJII XMMHYECKOIO
3JIEMEHTa B COCAMHEHUH, MAacCcOBast J10J1s1 ¥ MPOIEHTHAs KOHIIEHTpaLUs
BEILIECTBA B PaCTBOPE, AAPO aTOMa, JJICKTPOHHBIN CI0M aTOMa, aTOMHAsI
opOuTanp, paauyc aroma, BaJICHTHOCTb, CTEMEHb OKHUCIICHUS,
XMMHYECKasl CBA3b, AJIEKTPOOTPULIATEIIBHOCTD, MOJISIPHAS U HETOJIAPHAS
KOBaJeHTHAas1 CBs3b, MWOHHAs CBSI3b, MeETaUIMUecKas  CBS3b,
KpUCTAJUTMYECKass pemeéTka (aroMHas, WOHHAs, MeTaUInyecKas,
MOJIEKYJIsSIpHAsl), MOH, KaTUOH, AHUOH, JJIEKTPOIUT U HEIIEKTPOJIHT,
ANEKTPOJIUTHYCCKAS  JAUCCOIMAIUS, pPEaKIMH HMOHHOTO OOMeHa,
OKHCJIMTEILHO-BOCCTAHOBUTEIILHBIE peakiuu, OKHCIIUTEND u
BOCCTAaHOBHUTEJIb, OKHCICHHME M  BOCCTAaHOBJICHHE, 3JEKTPOJIHU3,
XUMHYECKOE paBHOBecHE, OOpaTUMble M HEOOpaTUMBbIE pEeaKIIHH,
CKOpPOCTb XMMHWYECKOM peakuuu, Karaimszatop, I[IJIK, kopposus
METAaJIJIOB, CIIJIaBbI

OCHOBOITOJIATalOIM€ 3aKOHbl XHMHUHU: 3aKOH COXpPAaHEHHUS MACChl,
nepuoanueckuii 3akol J1.1. MenneneeBa, 3akOH OCTOSIHCTBA COCTaBa,
3aKOH ABOraapo

TEOPUHU XUMUH: aTOMHO-MOJIEKYJISIpHas Teopus, TeopHUst
BJIEKTPOJTUTUYECKON JUCCOIUALINHT

Biagenue ocHOBaMM XUMHM4Y€CKOH TPAMOTHOCTH, BKJIIOYAIOIICH:
YMEHHME MPaBUWIBHO UCMOJb30BATh U3YUCHHBIE BEIIECTBA U MaTEpPHAIIbI
(B TOM uucie MUHEpalbHbIE YAOOpEHUs, METaUlbl M CIUJIaBBI,
MPOAYKTHI TEepepabOTKH TPHUPOJHBIX HMCTOYHUKOB YIJIEBOJIOPOJIOB
(yrms, mpupoaHoOro rasza, HedTH) B OBITY, CEIBCKOM XO3SIICTBE, Ha
MIPOU3BOJICTBE M TIOHUMAHWE 3HAYEHUS KUPOB, OCITKOB, YTJIEBOJIOB IS
OpraHM3Ma YeJIOBEKa; YMEHHME NPOTHO3UPOBATh BIIMSIHUE BEIIECTB U

XUMHYCCKUX TIIPOIECCOB Ha OpraHu3M 4YCJIOBEKAa H OKPYXKAIOLI[YIO

MPUPOAHYIO CPEY
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3.4

7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

YMEHHME HUHTETPUPOBATh XMMUYECKUE 3HAHMUS CO 3HAHUSAMHU JIPYruX
y4EOHBIX IPEAMETOB

HAJIMYHE OMbITa pabOTHI C Pa3TUYHBIMUA UCTOYHUKAMHU HH(POPMALIUU IO
XUMUN (Hay4Has ¥ Hay4yHO-IONYJIsIpHAs JIMTepaTypa, CIOBapH,
CIPaBOYHMKH, UHTEPHET-PECYPCHI)

yMeHue OOBEKTHBHO OLIEHMBATh HH(OPMAIMIO O BEIECTBAX, HX
MIPEBPALIECHUSAX U MPAKTUYECKOM PUMEHEHUN U YMEHHUE UCII0JIb30BaTh
e€ JuId peleHns yueOHO-1103HaBaTeIbHbIX 3a7a4

Bnagenue ocHOBaMU MOHATHIHOIO anmnapara 1 CUMBOJIMYECKOIO S3bIKa
XUMHU JUI1  COCTaBJe€HHUA (OpMyNT HEOPraHMYECKHUX BEILECTB,
YpPaBHEHUN  XMUMHYECKMX  pEaKkIui; OCHOBAMHU  XMMHYECKOM
HomeHknarypsl (IUPAC u TpuBHanbHOi)

YMmenue oOBSACHATH CBA3b MOJOXKEHUs anneMmeHTa B [lepuoaumueckoit
CUCTEME C YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHAYECKHX JJIEMEHTOB (COCTaB | 3apsii sjapa, o0Iee dYucio
JIEKTPOHOB), PpACHpEiEICHUEM 3JEKTPOHOB 10 3HEPreTHYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KAJIUSA U KAJIbLIUS
[IpencraBiaeHue o NEpUOINIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPHUIATENBbHOCTb), MPOCTHIX U
CIIO)KHBIX BEIIECTB OT TIIOJOXKEHUS »ieMeHTOB B Ilepuoanueckon
cucTeMe (B MaJibIX MepHoJax U IJIaBHBIX NOJATPYIIAX) U JIEKTPOHHOTO
CTpOEHHS aToMa

YMmenue knaccuuuupoBath:

XUMHUYECKHUE DIEMEHTBI

HEOpraHUYEeCKHE BEIIECTBA

XUMHUYECKHE PEAKIIUN

YMeHue onpenensrs:

BAJICHTHOCTb U CTENEHb OKHCIEHUS XMMHMUYECKHUX 3JIEMEHTOB, 3apsij
HOHa

BUJ XMMMUYECKOH CBSI3M W THUN KPUCTANIMYECKOW CTPYKTYphl B
COETMHEHUSIX

XapakTep cpezbl B BOJHBIX pacTBOpax BEUIECTB (KUCIOT, OCHOBAHUI)
OKHUCJIUTEIh U BOCCTAHOBUTEIb

YMeHue xapakTepu3oBath (GU3NUECKUE U XUMUUYECKHE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O030H, BOJOpOA, TrpaduT, amMmas,

KpeMHUH, a3or, Qochop, cepa, XJIOp, HATPHUHA, KaIWNA, MaTHHIA,
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9.3

10

10.1
10.2

10.3

10.4
11

11.1

11.2
11.3

11.4

12

12.1

12.2

12.3

KaJIbIIUH, ATFOMUHHM, JKEJIe30)

CJIOKHBIX BEILIECTB, B TOM YHUCJI€ UX BOJHBIX PACTBOPOB (BO/a, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOA, OKCHJIBI M TUJIPOKCUABI MeTauioB [-ITA
rpynm, amomuHus, Meau (II), mmaka, xenesa (II u III), oxcumbl
yraepoga (II u IV), xpemuus (IV), azora u docdopa (Il u V), cepst
(IV m VI), cepuucras, cepHas, a30TUCTas, a30THas, QocdopHasd,
yroJIbHAs, KPEMHHUEBAS KUCJIOTA M UX COJIH)

MPOTHO3UPOBaTh M XapaKTepuU30BaTh  CBOMCTBA  BEUIECTB B
3aBHUCUMOCTH OT MX COCTaBa M CTPOEHUS, NMPUMEHEHHUE BEIIECTB B
3aBHUCHUMOCTH OT UX CBOMCTB, BO3MOKHOCTbH MPOTEKAHUS XUMHUYECKUX
MIPEBPALICHUH B PA3TUYHBIX YCIOBUSIX

YMeHue coCTaBIsSITh MOJIEKYJISIPHBIE U UOHHBIE YPABHEHUS PEaKiuil, B
TOM YHCJIE:

peakiuii HFOHHOTO OOMeHa

OKHUCJIUTEITHbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI

WUTIOCTPUPYIOIINX ~XUMHYECKHE CBOWCTBA H3YYEHHBIX KJIacCOB
(TpyI) HEOPraHU4YECKUX BELIECTB

MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU

YMeHue BBIYUCIATh (IPOBOIUTE PAcU€Thl):

OTHOCUTEIIbHYI0 MOJIGKYJISIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCTMHEHUHN

MaccoBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJMYECTBO BEIIECTBA U €T0 Maccy, 00beM Ira3oB

M0 YpaBHEHHUSM XHMMHYECKUX pEaKIUid U HaXOJUTh KOJUYECTBO
BEIIECTBA, 00BEM M MacCy peareHTOB I MPOJAYKTOB PEAKIIUU
Brnanenue (3HaHue OCHOB):

OCHOBHBIMH METOJIaMU HAYYHOTO MO3HaHUs (HAOIIOICHUE, 3MEpEHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE) MIPU U3YUECHUH BEIIECTB U XUMUYECKUX
SIBJICHUI; YMEHHE CPOPMYIUPOBATH MPOOJIEMY B TIPEIUIOKUTH MyTH €€
pereHus

O0e3omacHO paboThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUUYECKOU
MOCYAI0N U JIabopaTOpHBIM 000pyIOBaHHUEM

npaBujiaMy 0€301TacCHOTO OOpaIeHusl ¢ BEIIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEAHEBHOW XU3HU, MIPABHJIAMHU TOBEICHUS B ILIENAX cOEpekeHus
30pOBbSl U OKPYXKAIOWIEH NPUPOJHONM Cpelbl; MOHMMAHHUE Bpena

(omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPIaHU3MBI ONPEIEIEHHBIX
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14.1

BEIIECTB, CIOCOOOB YMEHBIICHHSI M TPEIOTBPAIICHHUS UX BPETHOTO
BO3/ICUCTBUA

Hanuume npakTUyeCcKMX HAaBBIKOB IUIAHUPOBAHMS M OCYILIECTBICHUS
CJIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

W3YYCHHE U ONUCaHNe (PU3NYCCKUX CBOKCTB BEIIECTB; 03HAKOMIICHHE C
¢buznuecKkuMu u XUMHUYECKUMH SABJICHUSIMU; OTIBITHI,
WJUTIOCTPUPYIOILIME TPU3HAKU TPOTEKAHUS XUMHUYECKUX PEaAKIIHil
M3Yy4YeHHE CIIOCOOOB pa3zesieHus: cMeceit

MOJIy4EHUE KUCIOPO/a U U3yUEHHE ero CBOMCTB; MOJyYeHHE BOIOPO/Ia
Y U3y4YEHUE €ro CBOMCTB; MOJYUYEHUE YIIIEKUCIIOrO ra3a U U3y4yeHue ero
CBOWCTB; MOJYYCHUE aMMHAaKa U U3YYEHUE €r0 CBOKCTB
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MAcCOBOM  J0JIeH
PacTBOPEHHOTO BEILIECTBA

MIPUMEHEHHE WHJUKATOPOB (makmyca, METUJIOPaHIKa u
denondranenna) A ONPENEICHHUS XapaKTepa Cpellbl B PacTBOpAx
KHUCJIOT U 1IeJIoYei

HCCIEOBAaHUE U OINHUCAaHUE CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YUYE€HUE B3aMMOJICUCTBHS KUCIOT C METaNIaMH,
OKCHUJAMH  METAJJIOB,  PACTBOPUMBIMH M  HEPACTBOPUMBIMU
OCHOBAHUSIMU, COJISIMH; TMOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeETayula JpPyruM M3  pacTBopa  COJIH;
uccienoBaHre aM(pOTEPHBIX CBONCTB THAPOKCUIOB ATIOMUHUS U IIHHKA
pelieHne AKCIEePUMEHTATBHBIX 33/1a4u 1Mo TemMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIMHEHUIN»; «DIEKTPOIUTHUECKAsT TUCCOLUALIUS;
«Bakaelnme HeMeTaabl U UX COeOUHEHMSY, «BakHelie MeTalIbl
U UX COEUHEHUSD)

XUMUYECKHE AKCTIEPUMEHTHI, WJUTFOCTPHUPYIOIITHE MIPU3HAKA
MPOTEKAaHUs PEeaKIUid HMOHHOTO OOMEHAa; KaueCTBEHHBIE peaklUud Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcCTBOPAaxX HWOHBI: XJOPUI-, OpOMUI-,
nonua-, cyabdar-, pocdar-, kapOOHAT-, CUIIUKAT-aHUOHBI, THIAPOKCH/I-
HMOHBI, KATHOHBI AMMOHMSI, MarHusi, KaJbllks, aJIOMUHMS, Xene3a (2+)
u xenesa (3+), meau (2+), IMHKA

YmMenue:

MPENCTaBIATh pPe3yJabTaThl dAKCIepUMEHTa B (OpMe BBIBOJOB,
JTIOKA3aTeNbCTB, TPaUKOB W TaOJUII U BBISABIATH SMIIUPUUECKUE

3aKOHOMEPHOCTH



YCTaHABJIMBATL CBA3HU MCKAY PCAJIbHO Ha6JIIOI[aeMBIMI/I XUMHNYCCKUMU

14.2 SIBJICHUSIMU U TIPOLIECCAaMU, POUCXOISIIMMU B MaKpO- U MUKPOMHUPE,

OOBSICHSITH TPUYNHBI MHOTOOOpa3Hsl BEIIESCTB

HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA
HepBOHa‘{aJ'ILHbIe XUMHNYCCKUC ITOHATHUA

Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei

ATOMBI M MOJIEKYJbl. XHUMHUYECKHE JJIeMEHTbl. CHMBOJBI XMMHUYECKHUX
251eMeHTOB. [IpoCThIe 1 C10KHBIE BELIECTBA.

Xumnueckas ¢popmysia. BageHTHOCTh aTOMOB XUMHUYECKUX 371eMeHTOB. CTeneHb
OKHCIICHUS

3aKOH IIOCTOSHCTBAa cocraBa BewlecTB. OTHOCHUTENbHAsh AaTOMHas Macca.
OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBast 107151 XMMHUECKOT'O 3JIEMEHTA B
COCIMHEHUU

KonuyectBo BemectBa. Moinb. Momspuas macca. MonsipHblii 00BEM  Ta30B.
B3anmocBA3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
®uznyeckue U XMMHUYECKHE SIBJIEHUS. XUMHUYECKass peakuus U e€ NpU3HaKH.
3aKOH COXpaHEHMsI MACChl BEIECTB. XMMHYECKUE YPAaBHEHNUS

ITepnonnueckuii 3akoH u Ileproanueckas cucteMa XUMUYECKUX A1eMeHTOoB JI.1.
MenneneeBa. CTpoeHHE aTOMOB

Ilepnonnueckuil 3akoH. [lepuoanueckas cucremMa XMMHYECKHX 3JIeMEeHTOB J[.1.
Mengeneesa. Ilepuoasl u rpynnel. @U3HUYECKUN CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB IEpHOoa U IPYIIIbI JIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX suep. M3oronsl. DnextpoHbl. CTpoeHHe
JJIEKTPOHHBIX  000JI0OYeK aTOMOB TepBbIX 20 XUMHYECKHX DJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kauus, Kaiablus (paguyca aTOMOB, D3JIEKTPOOTPHULIATEIBHOCTH,
METAIIMYECKUX U HEMETANINYECKUX CBOMCTB) U X COEIMHEHUN B COOTBETCTBHUU
C TI0JIOKEHHUEM DJIEMEHTOB B [leproandeckoil cucTeMe U CTpPOCHUEM UX aTOMOB

CtpoeHue BelecTa



3.1

3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Xumuueckass cBs3b. KoBasieHTHas  (NOJIsIpHAsE ¥ HEMOJIApHAsi)  CBSA3b.
OJIEKTPOOTPULIATEILHOCTh ~ XMMHUYECKHX  JJIEMEHTOB. HNonHass  CBs3b.
Merammueckas CBs3b

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHasl, WOHHAas, MeTaJulnyecKas),
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIMYECKOM PEIIETKM M BUIA
XUMUYECKOU CBS3U

Baxuelimme npeAaCcTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramisl U ux
COEIMHEHUS. MeTallIbl U UX COEIMHEHUS

Knaccudukanms M HOMEHKJIATypa HEOPraHUYECKUX COCIUHEHUI: OKCHIOB
(comeobOpa3yrolie: OCHOBHbIE, KUCIOTHBIE, aM(pOTEepHBIE) U HECOTIEO0PA3yIOIINE;
OCHOBaHUMI (wénoun U HEPacTBOPHUMBIE OCHOBaHUS); KHUCJIOT
(xucnopozacoaepx aiye u 0eCKUCIOPOIHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiell (CpeIHUX U KUCIIBIX)

®u3nuecKue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJIOPO/A,
XJIOpa, KHCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

®u3nueckue M XMUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTHS,
HATpUSl, Kajusi, MAarHUs ¥ KaJbIKs, aTIOMUHMUS, JKeje3a. DIEKTPOXUMUYECKUN Psif
HaIpsKEHUN METallIOB

®dusnyeckue U XMMHYECKHE CBOMCTBAa BOJOPOIHBIX COCAMHEHUN HEMETAJIOB:
XJIOPOBOIOPO/IA, CEPOBOOPOAA, AMMHAKA

duznyeckue W XUMHUYECKHE CBOMCTBa OKcHIOB HemeramoB: cepsl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepoma(Il, IV), kpemuusa(IV). Ilonydyenue
OKCHJIOB HEMETAJJIOB

Xumuyeckue cBoiictBa okcuaoB: metamuioB [A—IIIA rpymm, nunka, meau(Il) u
skenesa(ll, III). [TonmydyeHne okCUI0B METAIIIOB

XUMUYECKUE CBOMCTBA OCHOBAaHWUN U aM(OTEPHBIX TUIPOKCHUIOB (Ha mpHUMEpe
TUAPOKCHIOB  alIOMUHUsS, JKele3a, 1uHKa). [lomydeHne OCHOBaHHMA U
aM(pOTEepPHBIX THIPOKCH]IOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOH, a30THOH, (ochopHON, KpeMHHEBOH, yroiabHOH. OcoOble
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAaHHOM CEpHOM M Aa30THOM KHCIIOT.
[Tony4yenue kucnot

OO0mme XuMHYECKUE CBOMCTBA cpenHux cosed. [lomydenue coneit

[Tomyuenue, coOupaHue, pacrmo3HaBaHUE BOJIOPOJAA, KHCIOpPOAa, aMMHAaKa,
YIJIEKUCIIOTo Ta3a B 1JabopaTopuu

[Tony4yeHue amMMmuaka, CEpHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO0mue
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5.1

5.2

5.3
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5.5

6.1

6.2

6.3

6.4

6.5

CHOCOOBI OJTYYSHUS METAJIIOB

['eneTnueckas cBs3b MEXAY KJIaCCAMHU HEOPraHMYECKUX COETUHEHUIN
XUMUYECKUE PEAKIIUU

Knaccugukanus XMMHYECKUX PEakLMH 10 Pa3IUYHBIM MPU3HAKaM: IO YUCIY U
COCTaBy YYacTBYIOUIMX B pEaKLUWU BEIIECTB, IO TEIUIOBOMY 3(dexTy, mo
U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB

TennoBoii 3¢ pekT XuMUIecKoi peakiu, TEPMOXUMUYECKHE YPaBHEHUS. DK30- U
SH/I0TEPMHUECKUE peaky. TepMoXuMHUUYeCcKre ypaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENBbHBIE peakiuu. OKUCIUTENNM U BOCCTAHOBUTEIH.
[Tpomieccel  OKHMCIEHMsI U BOCCTAaHOBJEHHSA.  OJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUN

Teopus 3mekTpoauTHYECKON aAuccounanuy. KaTuoHbl, aHMOHBL. DIEKTPOIUTH U
HeRJIeKTpoIuThl. CUIIbHBIE U clla0ble 3J1eKTPoauThl. CTeneHb AUCCOalu
Peakiun noHHOro oOMeHa. YcCIOBHs INMPOTEKaHHs peaklUil MOHHOro OOMeHa,
MOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHUS peaKuil

XuMUS U OKpY’Karolas cpeza

BemectBa m martepuanbl B IIOBCEAHEBHOM JKM3HM 4YelloBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB U XUMUYECKUX peakiyii B jaboparopuu u ObITy. IlepBas
MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPaBJICHUAX

XUMHUECKOE 3arps3HEHUE OKpYXKaroleil cpeibl (KUCIOTHBIE TOKAM, 3arpsi3HEHUE
MOYBBI, BO3JyXa MU BOJOEMOB), CIOCOOBI €ro mnpenoTBpaiieHus lIpenenpHas
nonyctumas koHuentpauus BemectB (ITIJIK). Pomp xummum B perieHun
HKOJIOTMYECKUX MpobieM. YcuiaeHue MnapHUKoBoro »3ddexra, paspyuieHue
030HOBOTI'O CJIOA

[Tpumenenue cepsl, a3ora, ¢ocdopa, yriepona, KpeMHUS U MX COEIUHEHUN B
ObITY, MeIUIMHE, IMPOMBIIUIEHHOCTH M CeJIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB W CIJIaBOB (CTajlb, YYT'yH, AIOPaJOMUHUHN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeluHeHuil. [IoHsTHE 0 KOppPO3UMM METaJlJIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[TpupoaHble HMCTOYHUKH YIIEBOJOPOAOB (yroib, NPHUPOAHBIA Ta3, HEPTh),
MPOIYKTHI UX NepepadboTku (OEH3MH), X POJIb B OBITY U MPOMBIILIEHHOCTH
[TepBoHayanpHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, O9TaH, OSTWUJIEH, alleTWUJIEH, STaHOJ, IJIMIEpPUH, YKCyCHas
kucioTa). IloHsATHE O OHMOJOrMYeCKM BaXKHBIX BEIIECTBAX: JXUpax, OeKax,
yIeBO/Iax — U UX POJIM B KU3HU YeJIOBEKa

PacuéTnr:



7.1 1o (opMyaaM XMMUYECKHX COSAMHEHHH
7.2 Macchl (MaccoBOM) 10JIM pacCTBOPEHHOTO BELIECTBA B PACTBOPE

7.3 10 XUMUYECKUM yPaBHEHUAM

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»
» Xumust, 9 ximacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A., AKIHOHEPHOE OOIIECTBO

«M3nmarenbcTBO «lIpocBemenune»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

butmoreka [IOK  https://m.edsoo.ru/7f41837¢

bu6moreka [IOK  https://m.edsoo.ru/7f41a636
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