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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBjJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denaepaibHON paboyeil TporpaMmbl
BOCITUTAHUSA U C YYETOM KOHLEMIIUU MPENnoJaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TPENCTABICHUWE O TENAX, OOIIEH CTpaTeruu
oOy4eHusi, BOCIHUTAHUS W Pa3BUTHSI OOyYAOMIMXCS CPEACTBAMU Y4eOHOTO
peIMeTa, YCTaHABJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH coAepKaHus, PEKOMEHIYEMYIO
MOCIICIOBATENBPHOCTh ~ M3YUYEHUS XHUMHUHA C Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  O0yYalolUXCs, OINpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHHM K
pe3ynbTataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEJIbHOU JEATEIbHOCTU OOYYalollerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XWMHH CIY)XUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUpPyEMbIe XHMHEH TPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPruh M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS Tr100aibHBIX
npo0seM yCTOMYMBOIO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPIeTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3paBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Ui  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 00111ei U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs/1a HA €AUHCTBO MPUPOJIbI U YEIIOBEKA, SIBIIIETCA OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOILUEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOE
00pa3oBaHUE 00yYAIOIITUXCS.

JlanHble HampaBlieHUs B OOyUYE€HHWH XUMHUU OOECIIEUMBAIOTCS CHEIH(PUKOIM
collepkaHus ~ y4eOHOro  mpeAaMeTa, KOTOpbIM  sBIsSIETCS  MeJaroruyecku
aJlaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tale eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHUCTEMbI TMEPBOHAYAIBHBIX MOHSITHH XWMHHU, OCHOB
HEOPraHWYEeCKOM XUMUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUN
OpraHNYEeCKON XUMHH.

CrpykTypa copepxaHusl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. CoJepKaHue CKIAAbIBAETCS U3 CUCTEMBI
IOHATAM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— [lepuoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHs O CTPOECHUHU aTOMa U XUMHUYECKOH CBA3H;

— TMPEeACTaBIECHUN 00 JIEKTPOJIUTUYECKOW JAMCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE AMIIUPUYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MMOCIEIOBATEIBLHO OT OJHOTO
YPOBHSL K JpYromy, BBINOJNHAS (YHKUMU OOBSICHEHHS W IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH IPAKTUYECKOTO NMPUMEHEHMS W IOIYYECHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABIICHNUS] O XMMUYECKOM COCTABIIAIOIIECH HAYYHOW KapTHHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpUPOJIbI, LIECHHOCTHOIO OTHOILUEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHWe XMMHMM IPOUCXOIUT C NPHUBJICUYCHUEM
3HAHUW W3 paHee U3YUYCHHBIX YYEeOHbIX mpeaMeToB: «OKpyXaoluid MHUPY,
«buonorus. 5-7 xknacce» u «Pusuka. 7 Kiace».

ITpy u3yyeHUH XUMUM MHPOUCXOIUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAyKH KaK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaya y4yeOHOrO IpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HaHUU — BaXHEUIIUX (AKTOB, MOHITHIM, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYNHBIX O00OOIIEHUI MHPOBO33PEHUECKOIO XapakTepa, sA3blKa HAyKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHUS TMPU HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEILHOW M Y4eOHO-UCCIEI0BATENbCKON
JESITEIbBHOCTH, OCBOCHHHM NPaBHJI 0O€30MacHOr0 OOpalleHHs C BEUIECTBAaMHU B
ITOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI BAXKHOE
3Ha4YE€HHE MPUOOPEIH TaKue 1eNH, KaK:

— (dopmupoBaHWE WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsI Ha  CHCTEMaTHYEeCKOEe MpUOOIIEeHHE
o0yyJaroumxcsi K CaMOCTOSATENbHON I103HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHIO 00YyYaIOIIUMUCS
OMbITa Pa3HOOOPA3HON JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (QopmupoBanue oOmel (QYHKIIMOHATBHOW © €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHCI€ YMEHHUU OOBSICHATH M OICHUBATH SIBJIICHUSA
OKPY’KaIOILIET0 MHPA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBbIE MPU W3YUYEHUU
XUMUHU, TPUMEHSATh MX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW JKU3HH H
TPYAOBOU JIEITEIBHOCTH;

— ¢opMmupoBaHHEe Y OOyYAOIMMXCS TyMAaHUCTUYECKUX OTHOIICHHM,
NOHUMAaHUSI LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HSKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXPAaHEHUS CBOETO 310POBbS U OKPYKAIOLIEH PUPOIHOMN CPENBL;

— pa3BUTHE MOTHBAalMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiis W HANpaBJIEHHOCTU AAJbHEUIIEro
00yueHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsAiTHE O MeToax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI W MOJIEKYJbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass ¢opMyna. BaneHTHOCTP aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBas J0JIsI XUMHUYECKOIO 3JIEMEHTA B
COCUHEHHNH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCcKue U XMMUUYECKUE SABJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukainus
XUMHYECKHUX PEaKIMii (COeTUHEHHS, pa3I0KEHUs, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHUE
¢u3nyecKux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOIOIECHUE
¢uznyeckux (IUIaBI€HUWE BOCKA, TasHUE JIbJla, PAaCTUPAaHUE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIMs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iokeHHe THAPOKCHAA
menu (1) mpu HarpeBanuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM cos meau (11),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALMSA, XpoMaTrorpadusi, MpoBeJeHUE OYUCTKH TOBApEHHOU
coiu, HaOJMIOJAEHHWE U  ONUCaHHEe  pe3yJlbTaTOB  IPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3JAaHUE MOJENEH MOJIEKYII
(IIapOCTEePKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M MpOCTOe
BemecTBo. HaxoxxnaeHwe kuciaopojga B mpupone, (pU3MUECKHe U XUMHYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CrmocoOb!



MOJIy4eHHUs] Kuciopoja B JjabopaTopuu U HpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCIopoaa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — nsnemeHT M mpoctoe BemiecTBo. Haxoxknenwe Bogopona B
npupoae, (GU3MYECKUe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
noixyuyenus. KucinoTsl u conu.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEleCTBa B PacTBOpE. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHne NpUpoaHbIX BojI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMQpOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue © XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimoB H. H. bekerona.
[lony4yeHue KHUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUI.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpamieHuss TOpeHus (moXapa), O3HAaKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OTIMCaHUE WX CBOMCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAHWUE M W3yUYCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJUIAMHU
(HaTpueM ©  KaibllueM) (BO3MOXXHO HCMOJIb30BAHHE BHJICOMATEPHUAIIOB),



UCCJeIOBaHUEe O0pa3l0oB HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT W ILEIOYEH,
u3yueHue B3aumojnercTBus okcuaa meau (ll) ¢ pacTtBopoM cepHOMl KHUCIOTHI,
KUCJIOT C METAJUIaMHU, PEAKUUMHA HEUTpaIu3alyH, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METAJUIa APYTHM W3 PACTBOPA COJIM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO TeMme «BaxHeWllMe Kiacchl HEOPraHWYECKHUX
COCIUHEHUN).

Iepuoanuyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
yiemMenToB JI. U. MengeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KJIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIOTe€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEpHBIE OKCUIBI
U TUAPOKCUJIBI.

[lepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX DJIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuonHas u  JJIuHHONEpUoAHas  (HOpMbI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [. 1. Menneneea. [lepuosbl
u rpynnbl. OU3WYECKUN CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHUX  JJIEMEHTOB
[lepnonnueckon cucremsl [[. 1. MenneneeBa. XapakTepuUCTHKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepuonnueckon cucreme JI. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB Ui pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — y4déHbl U
rpa)KJaHVH.

Xumuueckass cBsizb. KoBasieHTHas (TmoJjisipHass M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iporiecchl OKUCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LHWHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakliuy pasioKeHHsI, COEUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanns meXnpeaMETHBIX CBSI3€M NMpU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MIPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAyYHBIN (pakT, TUIIOTE3a, TEOpHs,
3aKOH, AaHaJiW3, CHUHTE3, KJIacCUPUKalus, TEepUOAUYHOCTh, HAONIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TONBI, PAAUOAKTUBHOCTbh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX NEPUOMOB, Kajaus, KalblUsi MU HX
COCIMHEHU B COOTBETCTBUM C IIOJIO)KEHHEM OJJIEMEHTOB B lleproamueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHU, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakiyii o pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHUIO CTENEHEN OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, [0 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHEe 0 TOMOTe€HHBIX U TeTEepPOreHHBIX
peakuusax. Ilonsarue o karanuse. [loHsATHE 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU M IIOJO0XKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHOU peaKIuu. CocraBiienue YpaBHEHHI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMH C  HCMOOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OasiaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanviv. CUiibHbIE U CA0bIE 3JIEKTPOJIUTHI.

Peakium noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHbIE M COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMW U cCOJIed B CBETE MPEJICTaBICHUM OO0 AJIEKTPOIUTUUYECKON
nuccornmanyu. KauectseHHble peakunu Ha HOHBL. [[oHSATHE O rUapoIn3e conei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMETaIOB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DIECKTPOIPOBOIHOCTU
pacTBOpOB BEHIECTB, IpolLEecca AUCCONMALMM KHCIOT, WLIEI0YEed M COJIEH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuuidi HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BbIJIEJICHUE Tas3a, oOOpa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropenue, peakiuu pasfioKEHHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHUe
HKCHEPUMEHTAILHBIX 3a]1a4.

HeMeTa/ibl U MX COeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMOJEICTBHE C MeETalllaMH, HEMETaulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa W XJOPOBOJAOPOJAa HA OPraHU3M 4YeJloBeKa. BakHeWlume XJIOpUAbl U HX
Hax0XJICHUE B TIPUPO/IE.

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (Pu3nyecKue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYeckue cBOMcCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UUYECKUE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, (QuU3NUECKHe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenuduyeckne). XUMHUYECKUE PEaKIUu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHo KucioThel. Coau CEpHOM KUCIIOThI, KAYECTBEHHAsL pEaKLIMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAroIIel cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPALECHUS.

OOmas xapakrtepucTuka 37meMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue u xumMrueckue cBorctra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XUMUYECKHUEe CBOMCTBA, MoJyueHue u npuMmeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJIydeHHe, (PU3UYECKUe M XUMUYCCKUE
CBOMCTBa (00mIME Kak TMPEACTAaBUTENST Kiacca KUCIOT W CHEIU(PUUECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ya00peHnii. XMMHUECKOE 3arpsi3HEHUE OKPY KaIoIIe cpeibl COeTMHEHUSAMH a30Ta
(KUCTIOTHBIE JTOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEéMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, huzMUecKkne M XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue pocaToB B KAUYECTBE MUHEPATBHBIX YIOOPEHU.

O6mas xapakrepuctuka 31aeMeHTOB |V A-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTE€pPHbIE  CTENEHU  OKHCICHUS.  YTIEpoJd,  aJJIOTPOIIHbIC
MoauUKAIIMK, PACIPOCTpaHEHUE B TpUpoAe, (PU3NYECKHUe U XUMUYECKUE
cBoiictBa. Ancopomusi. Kpyrosopot yriaepona B npupozae. OKCuabl yriaepojaa, ux
du3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoreza ri100ampbHOrO TMOTEIUICHUS KIWMaTa, MapHUKOBBIN
b dexT. YronpHas KUCIoTa U €€ COM, NX (PU3NIECKUE U XUMUYECKHUE CBOMCTBA,
nojgyyeHue W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJIHLCKOM
XO34UCTBE.

[lepBoHa"aIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OCH3WH), WX POJb B OBITY U IPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YrJIeBOJax — U UX
poJii B JKHM3HHM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOIYy4YEHUE U
npumeHenue. CoenuHeHHs KpemHus B mpupozae. OOmme mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTepHaNbl: KEPaMHKa,



CTEKJIO, IIeMEeHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MmMacHOro0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuui IKcnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKalOIIMEe (PU3MUECKHME U XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOIBb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmmamu  ceppl W €€ COCNUHCHHSIMH  (BO3MOXXHO  HCIIOJIBh30BaHUE
BUJICOMATEPHUAIIOB), HAOIOCHHUE TIpoliecca OOyrIMBaHUS caxapa Ioj JACHCTBHEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, MW3YYEHHUE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBE/ICHUE KaUeCTBEHHON peaKIuu Ha CyJbdar-
WOH W HaOJIOJieHne TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3UYECKUMU
cBoiicTBamMH azota, (ochopa M uX coeauHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJIECOMATEPHUAIIOB), 00pa3laMu a30THBIX U (OCHOPHBIX yAOOpEHUi, TOTyUYEHHE,
cobupaHue, paclo3HaBaHWE W M3Y4YEHHE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHS U ¢ochaT-uOH U M3yYEeHHE MPU3HAKOB
UX MPOTEKaHMUsl, B3aUMOIEMCTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJIEOMATEPUAIIOB), V3y4EeHUE MOJIeJIen
KPUCTAUTMYECKUX PpeIIETOK anMasza, Tpadura, dyiuiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTra3a, MoJyudeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYCHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE JKCIEPUMEHTAIbHbIX
3a/1a4 1o TeMe «BakHel1ne HeMeTaubl U UX COCTUHEHUS.

MeTaJibl U MX COeIMHEHUS

OO6m1ast XxapakTepUCTUKAa XUMUYECKUX BJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuommueckon cucreme xumuuyeckux siemeHtos [[. .
MenneneeBa u ctpoeHusi atomMoB. CTpoeHHE MeTauioB. Meramnyeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaNpsDKEHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOMCTBA MeTayioB. O01mue
CIOCOOBI TMONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3MM METauioB, OCHOBHBIC
CIOCOOBI 3alUTBl UX OT Kopposud. CruiaBel (CTajdb, YyryH, IIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.

[Ilenounsie mMeTamnbl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemenToB . . MennaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HaTpus U Kanus). OKcuiabl u



TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHne IIeNOYHBIX METAUIOB M HX
COCIMHEHUMN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[leproguueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXO0XJIeHHUE B mipupojie. Puznyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuuda. Baxseiliive coeauHEHUs Kaiblus (OKCUJ, TUIPOKCHI, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHH .

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue atoMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMHUHMUSL.

Keneszo: nonoxenue B llepnoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpOoeHHE aroMa, HaxXOXKIAeHHE B mnpupone. Pusndeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, ruipokcuibl U conu xenesa (I1) u xenesza
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuui IKcnepumenm:

O3HAKOMJIEHME C oOpa3laMud METaNIOB U CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YYEHHE  PE3YyJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA
KaJIbLIUg WU HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHHUS XKeEJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHAIOB), MPHU3HAKOB  IMPOTEKAHUs
KAUEeCTBEHHBIX PEAKIIM HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, jKeje3a
(1) u xene3a (1), meau (11), HaGIFOIEHUE U OMUCAHKE MPOILIECCOB OKPAIMBAHHUS
MJJaMEHH MWOHAaMU HaTpusl, KaIus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEHIEHUE SKCIIEPUMEHTANIBHBIX 337a4 10 TeMe «Baxuelume
METAJUJIbl K KX COEUHEHHUS.

XUMHUA 4 OKPYKaKWIIas cpeaa

BemecTtBa u marepuanbsl B IMOBCEAHEBHOW KU3HM YeloBeka. beszomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momolns npu
XUMHUUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/1K). Ponb xuMun B pelieHr# 3K0JIOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJIMMEPHBIS
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YYCHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUI, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4dHBIN (DakT, rUmoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOJUIHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJICIb, SIBJICHUE, MAPHUKOBBIN
2 (DEeKT, TEXHOIOTUS, MAaTEPHAIIHI.

@dusuka: marepusi, aTtoM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUU 3apsi, MPOBOJHUKH,
MOJIYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AUHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocuHTes, npixaHue, Ouocdepa, dKOCUCTEMa, MHUHEPATbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IUHCTBE Y4YEOHOH WU
BOCIIMTATEIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOmiecTBe MpaBUjIaMHM M HOPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUN W
pPaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
YU HAay4YHOMY HAcCJICIHI0, TIOHMMAaHWS 3HAYCHUsS XHMMHUUYECKOW HAayKH B KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HMHQOpMalUein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNEOBATENbCKOM, TBOPYECKOM M JApyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, ITO3HABATEIbHBIX 3aja4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJCHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMSL

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBISAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWU 110
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBICHHUIA,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypOi, JOCTYMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYeHHWI0 W TO3HAHUIO, JHOO03HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM M HCCIIEeI0BaTEIbCKON
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIICM;

4) popMupOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKH Ha 370POBBIM 00pa3 KWU3HHW, OCO3HAHWE TOCICICTBUUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KyPEHHS),
HEOOXOJIMMOCTH  COOIOJICHUs] TMpaBuia O€30MacHOCTH TIpu  OOpallleHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HHU;

5) TpyA0BOTO BOCITUTAHUSI:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpya pa3InyHOTo Poja,
YBOXEGHHE K TPYyIy M pe3yibTaraM TpPYAOBOH AESITEILHOCTH, B TOM YHCJIEC Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHWW TIO0 XWMHH, OCO3HAHHBIA BBIOOP
WH/IMBUIYQIBHON TPACKTOPUH MPOJOJKEHHS 00pa30BaHUsl ¢ yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(EeCCUOHATBLHON e TEPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJaliTUPOBATHCS B PO(HECCHOHATBHOM Cpe/Ie;

6) 3K0JIOrNYecKOTr0 BOCTIMTAHUS:

HKOJIOTUYECKH IEeJIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIECTBOBAHUS, TOHMMAaHUE TICHHOCTH 3I0POBOTO U
O6e3omacHOro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3MYECKOMY M TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE IEHHOCTH COOIOCHUS
IpaBuJI OE30MMACHOTO TIOBEICHUS TIpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYaI[UsX,
YIPOKAIOWIMNX 30POBBIO U KU3HHU JIFOJIEH;

CIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJyYaeMble MPU W3YYCHUU XUMHH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, IS TIOBBIIICHHS
YPOBHSI  DKOJIOTHYECKOW KYyJIbTYpbhl, OCO3HaHHs TJOOATBHOTO  XapakTepa
DKOJIOTUYECKUX TPOOJIEM M MyTed WX PEHICHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIICHHS, YMEHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeIMeTHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIEC), KOTOpbIe 0OOecredruBalOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESTCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue JeiicTBHA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUW: PACKPbhIBATh CMBICI XUMUUYECKUX TMOHATHUN (BBIACIATH MX XapaKTEPHBIC
MPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYIMMHU THOHSTUSMH), UCMOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH VISl KJAcCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIHM,
yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JE€AYKTUBHBIE, IO aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoOIlecce TO3HAHUS TOHATUS (TIpeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICININ, UCIIOJb3yeMbIE€ B XUMUU,
npeoOpa3oBLIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MO/ICIIbHBIE TIPEJCTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJ SJEMEHTa), XUMHuueckas ¢GopMmyia W YpaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBISABIATH U XaAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA M3y4yaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIAITH ~ OOIIUME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble nuccienoBarebCcKHe JeiiCTBUS:

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTa
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI A (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OIMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOMoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €0 pPe3ysbTar, (GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MPOJIeIaHHO paboTe.

Pabora ¢ nunopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MMOJYy4aeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsL  JIUTEpaTypa XHUMHYECKOIO COJIEPkKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHSATh pPa3IuyHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX JJi BBINOJHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3a7a4 ONpPENeIEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
o0JacT UCHOJB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpON aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIIbHYIO (POpMY MpeCTaBIeHUs UH(GOPMAIIUK U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmMamu rpauku 1 UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3UpPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENBCKON NeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHOU
Cpenpbl.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJie¢ Juanora W (WiIM) OUCKYCCHUHU) IO
CylllecTBY  oOcyxaaemMoil  Tembl, (HOpPMYIUpOBaTh CBOM  MPEJIOKEHUSA
OTHOCUTEJILHO BBIMOJIHEHUS TPEJIOKEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTa);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3uluil (00CyXIeHuss, 0OMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUW, OMNpEIEICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIN JAESITENbHOCTH, IUIAHUPOBAThH,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh HanoboJiee Y(PheKTUBHBIC CIIOCOOBI pelIeHUs] Y4eOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OIICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOM €M, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENHLHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl padouel mIporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI



NeucTBuM, crneruduueckde IS TpeAMeTHOM oOjacth  «XUMUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHUID HOBOIO  3HaHWs, €ro  HWHTEpIPETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenust B 8 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oIHOpO/IHAst M HEOJAHOPOHASA), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peakuus, KiIacCUPUKalMs Ppeakiuil: peakuuu
COCAUHEHHUSI, PEAKIUU PA3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW 3(PEeKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJspHAas KOBAJICHTHAsl CBS3b,
WOHHAsl CBsI3b, UOH, KATMOH, aHWOH, PacTBOp, MAaccoBas J0Jsl BEIIECTBA
(IpolLieHTHAsl KOHIIEHTpAaIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHATUA U
IIPUMEHSThH 3TU TOHATHUA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BaThb XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (Hopmys
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHHMSIX,
CTENEeHb  OKWCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAUHEHHM IO
dbopmyiiaM, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAasT W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJIokeHusd B lleproanueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Illepuomnyueckoi
CHUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpymnma)», Manbie u
OOJBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPHhICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuueckux saemeHtoB JI. .
MenneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAlpa, 00I1ee YUCIO 3JIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHYECKHE peakiu ([0 YUCIy M COCTaBy YYaCTBYIOUIMX B PEAKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHYECKHX NPEBpAlICHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYISIPHYIO W  MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMEeHTa 1o (opmylie
COEIMHEHMSI, MaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

IPUMEHSATH OCHOBHBIE ONEpalMid MBICTUTEIbHONU JIEITEIbHOCTH — aHAIHU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3allul0, KilacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H — Ui HU3Y4YEHHs] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKklud, €CTECTBEHHO-HAYYHBIE METO/IbI
NO3HAHUS — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN);

clefoBaTh ~ IpaBHJIAaM  [OJIb30BAHMSI ~ XMMHYECKOM  TMOCyAod H
7abopaTopHBIM 00OpYOBaHWEM, a TakKXKe TMpaBHIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUUM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BElIECTB (BOJOpOJA M KHUCJIOPOJAA), MIPUTOTOBICHHUIO
pPacTBOPOB C OMMPEIACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBaTh U MPOBOAUTh  XUMHUYECKHE  OKCIIEPUMEHTBHl IO
pacro3HaBaHUIO PACTBOPOB HIENOYEH U KUCIOT C MOMOIIbI0 MHAUKATOPOB
(;makmyc, dheHondTaienH, METUIOPAHXK U JPYyTHUe).

K koHIy 0OyueHus B 9 kjacce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:

packphIBaTh CMBICI OCHOBHBIX XHWMHYECKHX MOHSATHUH: XHUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasl peakiysi, XUMUYECKasl CBs3b, TEIIOBOM 3 (deKT
peakuuu, MOJb, MOJISIpHBIM  00BEM,  PACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOIUTHYECKAs HUCCOLMALMS, PEAaKIMd HOHHOTO
oOMeHa, KaTaliM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE M  BOCCTAaHOBIICHHUE,
aINoTponusi, aM(pOTEePHOCTh, XUMUYECKasd CBsA3b (KOBAJIEHTHAas, MOHHAas,
METAJIMYECKas), KpUCTAIMYECKasi pemeTka, KOppo3us METaJUIOB,
CILJIaBbl, CKOPOCTh XUMHUYECKON peakuuH, MNpPelIeIbHO JOMycTUMas
koHueHTpanusa [1JIK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHHS (HOPMYI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

ONPEACIIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KJIacCy COEIUWHEHUN 1Mo (opMynaM, BHJI XHMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyse, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUYECKOU
PEMETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich llepmogmueckoro 3akona [[. WM. MeHneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanyeckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpynma)» U «mobouyHas
noarpynmna (b-rpynma)», manbie u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaUEHUS, KOTOphIE MMEIOTCS B TMEPUOJAMYECKONM Tadimie, C
YUCIIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpenieieHue HMX 0 JJICKTPOHHBIM  CJI0SIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npezenax MajblX NEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIN;

COCTaBIIATh YPAaBHEHUS DJEKTPOJUTUYECKOM JHCCOLMAIMUA  KHUCIOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, YypaBHEHHsI peakuuid, MOATBEP)KIAAONIMX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIIHA
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca dTUX PEaKIni;
IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChI
BEIICCTB, MAaCCOBYIO JIOJIIO XHMHYECKOIO JJIeMEeHTa 10 (opMmyiie
COCIMHEHUS, MACCOBYIO JOJIIO BEIIIECTBA B PACTBOPE, MMPOBOJAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOW PEaKInH;

coONrofaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOW  TMOCYIOM |
7ab60paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH 110  BBIITOJIHEHHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB TIO0 TOJNYYCHHUIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIIEKUCIIOrOo ra3a);

NPOBOJANTh  PEAKIMH, TOATBEPXKAAIOIINE  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMHUI-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OTEPAIlUU MBICIUTEILHON JEITeIbHOCTH — aHAIn3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSA3€H — I WU3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKHX PEAKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl IMO3HAHUS —
HaOO/IeHNE, M3MEPEHHEe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peaabHBId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nes 1. [leppoHavyanbHble XUMHUYECKHE NOHATHS
XuMus — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' PAKTHYECKOMN JIESITETBHOCTH https://m.edso00.ru/7f41837c
YyeJoBeKa
12 BemectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazueny 20
Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
51 Boznyx. Kucnopoa. [Tonsitue 5 bubanorexka HOK
' 00 okcHumax https://m.edso00.ru/7f41837c
59 Bognopon. Ilonarue o kucimorax 3 1 bubmmoreka [IOK
' M COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubanorexka HOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon n [lepuoguveckas cucrema xumuiyeckux 3j1eMeHToB /I. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsi3b. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUI



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aTroma
XumMu4decKkas CBI3b.

3.2 OKHUCIUTEIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne n/m P Kontpoabubie IlpakTuueckue (witpp )
NMpOrpaMMblI Bcero odpa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XuMu4ecKkne peakiun
[ToBTOpEeHue U yriayoieHne 3HaHUH bubmmoreka [JOK
1.1 5 1
OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. 8 1 1 bubanorexa HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edso0o.ru/7f41a636
Hroro no pazueny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO6mas XxapaKTepUCTUKA XUMHUIECKUX 4 1 bubanorexa HOK
' anemeHToB VIIA-rpymnmel. ["amorens https://m.edsoo0.ru/7f41a636
OO01mast XxapakTepuCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.3 anemMeHToB VA-Tpynmsl. A30T, pochop u ux 7 1 bubmmorexa [JOK
' PYTHL ’ P https://m.edso0o.ru/7f41a636
COCANHCHUA
OO01mas xapakTepuCTHKa XUMUIECKUX
24 sanemeHToB |V A-rpynmnsl. Yriaepon u 8 1 2 bubmorexa LHOK
' . PYHTIBL. PO https://m.edso0o.ru/7f41a636
KpEMHHU U UX COCAUHCHUSA
Hroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxue1me MeTamisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus U oOKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa LIOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazueny 3
PesepBHoe Bpemst 3 bubmorexa OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponap XuMuu B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 ITonsaTue o MeToax IIO3HAHUS B XUMHUU 1 bubnmorexa HOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U PUEMBI 1 bu6nuoreka [IOK
oOparieHust ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubnuoteka [JOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
A . PHMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU OBApEHHOU COJIN)»
bubmunoreka LIOK
0 ATOMEL H MOTICKYJIbI ! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE DJIEMEHTBI. 3HAKU 1 bubmunoreka LIOK
(CIMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 Xumudaeckas hopmyia. BareHTHOCTB https://m.edsoo.ru/ffod2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTeNnbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COEIUHECHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Mob. bubmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBuUs MPOTEKAHUS bu6nuoreka [IOK
15 .
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubnmoreka [JOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruucinenus KOJINYCCTBA, MaCChl
17 BEIIECTBA [0 YPABHECHUSAM XUMUYECKUX bubmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukamnms XuMruaeckux peakiuit
18 (coemuHEHHs, pa3JIOKCHUS bubmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHImKIoneauct. O000IeHNEe U bubmorexa HOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonTpomnbnas padora Nel mo Teme bubmunoreka LIOK
«BellecTBa 1 XUMHYECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

22 KHCIIOpo/1a (peakiuu OKUCIICHUS Bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOBI MOJTyYeHHUST KHCIIOpO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
peaKIu, IOHATHE O bubmunoreka LIOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
Tonnuso (He Tb, OJIb 1 M€TaH ).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI lro bubmorexa [JOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[TonydeHue u coOMpaHKe KUCIOpOaa bubmorexa IOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — snemeHT u npocroe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lony4yenne u coOupanue BOAOPOA,

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA

33 BEIIIECTBA rasa o ero U3BeCTHOM bubmorera [IOK

= . M https://m.edsoo.ru/ff0d55a0
KOJ'II/I‘-IGCTBy BCIICCTBA UJIIN O6’beMy
Broraucienns 00bEMOB Ta30B 110

34 ABHEHHIO PEaKIMM HAa OCHOBE 3aKOHA bubmorexa HOK
P . peak N https://m.edsoo.ru/ff0d5708
O6’b€MHBIX OTHOIIICHUHU Ira30B

35 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie

37 M HEHACHIIIEHHBIC pacTBOPhI. MaccoBas bubmorexa I[JOK

= p PPl https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o reme

38 «IIpuroroBiieHrEe pacCTBOPOB C bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)

39 KonTpomnbnas padora No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUpUKALINS, bubmunoreka LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LHOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITosnydyeHne U XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) 101 )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa OK
. i ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['enernueckas cBs3p MEKY KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o0011IeHNEe U CHCTEMATH3aLKs 3HAHUH
H H https://m.edso0.ru/00ad9ch?2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChI HCOPTaHUYECKUX bubmorexa I[JOK
. P https://m.edso00.ru/00ad9ela
COCOANHCHUHN
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XHMHYECKHX 3JIeMeHTOB. [loHsATHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoanueckas cucTeMa XUMUIECKUX
https://m.edsoo.ru/00ada52¢
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI ubsmorexa 11

https://m.edsoo.ru/00ada52c¢
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https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9e1a
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04YeK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa [IOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
pa3BUTHS HAyKH U npakTuku. /1. 1. bu6nuoreka [IOK
57 .
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpak JaHuH
PesepBHbIil ypok. O000mIeHHE U
58 CI/ICTIe)MaTI/ISZ.’p ust 3HaHI/117IIu / bubmorexa HOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepodHas padoTa
KontponsHas padbora Ne4 o reme
59 «CtpoeHune atoma. XUMHYECKAs CBSI3b) bubmorexa OK
P . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bu6nuorexa [IOK
60
XUMHYECKHUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 41
OFHAT XHMITHCCK CBA3D https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nonsipHas XuMH4UeCKas bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOJsIpHAs XUMUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmoreka [{OK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adae28

65 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmunoreka LIOK
66 OKUCIIUTEN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
Pese i ypok. O000IIIeHHE
PBHBIT YP ‘I,H e bubmoreka [{OK
67 cHCTEMAaTH3alMs 3HaHUH 110 TEME 1
https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMUYECKas CBS3b)
68 PezepBublit ypok. O0o011eHNE 1 1 bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
IIepronrueckuit 3aK0H.

1 IIepuoanueckas cucrema 1 bu6bnuorexa [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX DJIEMCHTOB 1 bubnmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHU4uecKo# CBS3U U TUTTBI 1 bubmoreka [JOK
KPUCTALINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme

5) «[ToBTOpEHNUE U yriayOneHue 3HaHuH 1 1
OCHOBHBIX pa3zesioB Kypca 8 kiacca»

6 Knaccudukanmst Xxumuaeckux 1 bu6nuoreka [IOK
pEAKIHI MO pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
IIoHsATHE O CKOPOCTH XUMUYECKON

7 eakuuu. [loHaTHE O TOMOTE€HHBIX U 1 bubmmorexa LIOK
PEAKIUH. https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
IloHsTHe 0 XUMHYECKOM PaBHOBCCHHU.

bubmunoreka LIOK
8 @DaKTOpHkI, BIUSIONINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 nccoruanuu. CuiabHbIEe U ci1a0ble bubnnorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HouHble ypaBHEHUS pPeaKII bubnnorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE IIPEACTaABICHNI bubnnorexa [IOK
P UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmiorexa IOK
peA . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
bubmunoreka LIOK
14 II 7
OHATHE O THAPOJIHZE coen https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «Pertrenie DKCIIEPUMEHTAILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3amau»
Kontponbnas padota No2 o teme
17 «IIIEKTPOJIMTUYECKAS TUCCOLIMALINA bubnnorexa [IOK
p A HHATH. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 anl\lxllnqecxl:/le CBEﬁCTBa Ha IIpUMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosnsiHast KUCIIOTa, Bu6muotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00addfe2

XAMHYECKHUE CBOMCTBA, IOJyYEHUE,
MIPUMEHEHHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «IlomyueHne coIIHON KUCIOTHI,
v . . https://m.edsoo.ru/00ade348
U3y4eHHE e€ CBOWCTBY
Boruncnenus o ypaBHeHUSIM
21 XUMHUUYECKUX PEAKILINN, €CIIH OIUH 13 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO61as XxapakTepUCTHKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUU CEPHI.
93 Haxoxnenue cepsl U €€ coenMHEHN Bu6muotexa [JOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
dbusznyecKrue 1 XUMUIECKIE CBOMNCTBA https://m.edso0.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
IMPUMCHCHUC
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIIEHHOTO CII0co0a
MOJTYyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cephl
97 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adec8a

VA-rpynmnsl. A30T, paclipocTpaHEHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

bubmunoreka LIOK

29 XHMUYCCKHE CBOMCTBA, IOIyUCHUE U
ye https://m.edso0.ru/00adf004
MMPUMCHCHUC
[TpakTrueckas padota Ne 3 o Teme
30 «IlonyueHne aMmmuaka, H3y4eHUE €ro bubmorexa I[JOK
. v » 15X https://m.edso00.ru/00adf180
CBOKCTBY»

31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmunoreka LIOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuil. XUMHUYECKOE bubmorexa OK
yAO0P ’ . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CPeIbI
COCIMHEHHUSIMHU a30Ta
®ocdop. Oxcun bhochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [JOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CpPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B

35 npu I()) e EHBI/II:IGCKI:/IG U XUMHYECKUE bubmmorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yriaepojaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yrieposa (1V)

37 YronpHas KUCIIOTa U €€ COTH bubmorexa OK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"TTosrydeHune yrieKucioro rasa. Bu6muotexa [JOK

38
KauectBenHnast peaxiiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O bubmorexa [IOK
P . https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIiiepoaa
40 Kpemuuii u ero coetuHeHus bubmorexa [IOK
P A https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue

a1 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 no teme
42 «Baxneinme HeMeTauIbl U UX bubmorexa [TOK
https://m.edsoo.ru/00ae0e18
COCTUHEHHUS»
OO0mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJIIOB.

43 Merannudeckas CBsI3b U bubmuoteka [JOK
MeTa/UIMYecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIEKTPOXUMUYCCKUN PSIT

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ae1156
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O061u1me crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beruucienus mo

45 aBHEHUSIM XHUMHYECKUX PEAKIIAI bubnnorexa [IOK
yp PCAKIHIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
MPUMECH
46 [ToHsATHE O KOPPO3UH METAIIIOB bubnnorexa [IOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [enourpie MeTanb! https://m.edsoo.ru/00ael4b?2
48 OKcCHUIbI M TUAPOKCUBI HATPUS U bubmunoreka LIOK
KaJTns https://m.edsoo.ru/00ael4b?2
49 [llenouHo3eMenbHBIC METAIIBI — bubmoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael15e8
50 Baxueiime coefUHEHUS KAJIbIUSA Bubmiorexa IOK
a H https://m.edsoo.ru/00ael15e8
51 O000I1IIeHNE U CUCTEMATU3ALUS
3HAHUU
JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoteka [JOK
52
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTEL BOIBI M METOEI €€ bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubmoreka [JOK
>4 ATOMHHHIE https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [IOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUIBI U COJIA KCIIC3a

bubmunoreka LIOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CHCTeMAaTHU3 AN
3HAHUU
[Tpaktuueckas padota Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
59 .
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COZIEPXKUT pUMecH. Beruncnenns https://m.edso0.ru/00ae1750
MacCOBOH J0JIM BbIXOJA MPOIAYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HaHUU
KonTtponbHas padota Ne4 o teme
62 «Baxxuenme MeTauIbl 1 UX
COETUHEHUS
BemectBa u matepuansl B bu6nuoreka [IOK
63 .
MOBCEIHEBHOW KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaIOIel Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemennun bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 bu6nuorexa [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O6001IeHNE U bubnuoreka [JOK
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CUCTeEMaTHU3anus 3HaHUN

https://m.edsoo.ru/00adb33c

68

PeseprubIil ypok. O6001IeHNE 1
crucTemMaTu3alurs 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBbHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo teme: «llepBoHauanbHble XUMUYECKUE TTOHATHS

11

pPacKpbIBaTh CMBICTI OCHOBHBIX XUMHYECKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOMHOPOJIHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKy.H}IpHa}I Macca, KOJIHM4YECTBO
BEIIICCTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUECKas PEaKIus,
KIaCCU(UKALUS  PEaKIMi:  peakluud  COCAUHCHHS,  PCaKIUH
pa3NoKEHUs, PpEeaKIMHd 3aMEUICHHs, pPEakIuu OOMeHa, JK30- U
SHJOTEPMHUUYECKHE PEaKIuu, TEeIUIOBOH 3¢ (dEKT peakiuu, pacTBop,

MaccoBast I0JIsl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIHs) B pACTBOPE

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJHUKY U COCTaBieHHS (Hopmyl

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLIUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OMpCACIIATh BAJICHTHOCTbH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJaccu(UIUPOBaTh XMUMUYECKHE peakuud (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3D PeKTY)

1.7

BBIUMCIISTH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAaccChl

BC€IICCTB




1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XHUMHYECKOTO dJeMEHTa mo (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JJOJIIO BCHIECCTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAHUS — HaOII0JeHHeE,
U3MEpPEHUe,  MOJCIHUPOBAHME,  OKCIEPUMEHT  (pealbHbIi |

MBICJICHHBIN )

ITo Teme: «BaxHeiime npeACTaBUTENIN HEOPTAaHUUYECKUX BEIIECTB)

2.1

pacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYCECKHUX TTOHSITHM: OKCHI,

KHUCJ10Ta, OCHOBAaHUC, COJIb

2.2

OTpeAeNATh MPUHAAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIaccy

COEIMHEHUH 1o GopmyliaMm

2.3

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOWMCTBA
BEILIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPXAas OINUCAaHHE IpUMEpaMHu

MOJICKYJIAPHBIX ypaBHGHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTCKAHHA XHMHUUYCCKHUX

HpeBpameHHf& B Pa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIAM TOJNB30BAaHUS XUMHUYECKOW TOCYIOH |
7a00paTOPHBIM 00OPY/IOBAaHWEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMHU TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO MOJYYEHHUIO M COOUpaHUIO
ra3oo0pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONpEACIEHHOM MacCOBOM [0JI€ll  pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeloueid W KUCIOT C IOMOIIbIO

WHIUKATOPOB (J1Takmyc, (heHoadTaIeuH, METUIIOPAHK U IPyTHe)

2.7

MPOBOAUTH PACUETHI M0 YPAaBHEHUIO XUMUYECKOMN peakiiuu

ITo Teme: «llepmoamyeckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CtpoeHue aTromoB.

Xumuaeckas cBA3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHATHH: SIpPO aToOMa,
SNIEKTPOHHBIA CIIOM aToMa, aToOMHas OpOWTalb, paalyc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAasd W HCIOJIAPHAasA KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUE 3JICMCHTHI

3.3

OIKCHIBATh W XapaKTepu30BaTh TabimmuHylo ¢opmy [lepuonndeckoit
CUCTCMbl XHUMHUUYCCKHUX JSJICMCHTOB: pa3iIM4aTb IMOHATUSA «TJIaBHAA
noarpynma (Arpymnma)» u  «mnobouHas mnoarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHE) MeprUoabI

3.4

packpbiBath cmbici Ilepuommueckoro 3akona .M. Menzeneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XAMHMYECKUX OJJIEMEHTOB OT HX TmonoxeHus B Ilepuonnueckoi

CUCTEMC

3.5

COOTHOCUTh  00O3HAUCHWs, KOTOpbIE HWMEIOTCS B TalmuIe
«Ilepuoguyeckas  cucreMa  XUMUYECKMX  dieMeHtoB  JI.W.
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX OJEMEHTOB (COCTaB W 3apsja sAapa, oO0IIee YHcIo

AJIEKTPOHOB U pacHpeieNieHue UX MO 3JIEKTPOHHBIM CII0SIM)

3.6

OMpCACIIATh CTCIICHDb OKHUCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

3.7

ONpeAeNiaTh BUJ XHUMHUYECKON CBs3UM (KOBaJieHTHass W MOHHasi) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1

IIo Teme: «BGH_IGCTBO " XUMHUYCCKad pCaKkus»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSITHHA: pPacTBOD,
ANIEKTPOJIMTEI, HEIIEKTPOIHTHI, SJICKTPOIUTHYECKAS JIUCCOIUAIIHS,
peakuuu HMOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIIHHBIC peaxiuu, OKUCIIUTEb,
BOCCTAHOBUTENIb, OKHUCIICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,

MeTaJlJIM4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOpPOCTb




XAMHUYECKOU peaKkun

1.2

HUIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUIECCTB U UX npeBpameHHﬁ

1.3

COCTAaBIIATh YPaBHEHUS HIIEKTPOJIUTUYECKONW IUCCOLMALUU KHUCIIOT,
LIeJI0YE M COJIEM, IOJIHBIE M COKPALEHHBIE YPaBHEHHs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEICTBOM COCTABIJICHUS 3JICKTPOHHOTO OaJlaHCa STHX pPeaKUuit

1.5

IIPOBOJUTH PAaCYEThI 110 YPABHEHHUIO XMMUYECKON peaKkIuu

ITo temam: «HemeTamiapl U UX COEOIUHEHUSI» U «MeTalUlbl U UX

COCOAUHCHU S

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CrICHU(PUIECKUE XUMUIECKHE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELIECTB, NOATBEP)KIAs ONUCAHUE
[IpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKUX pEaKIui

2.2

COCTaBJISITh YPaBHEHHUSI PEAKIIHMH, MOATBEP)KIAIOIINX CYIIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBaA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUH,
BO3MOXHOCTH IPOTCKAHUA XUMUUYCCKHUX npeBpameHI/Iﬁ B Pa3/IMYHBIX

YCHOBUSX

2.4

cJIea0BaTb IpaBUIaM II0JIb30BaHU XHUMHYECKOUI HOC}’,Z[OfI u
7a00paTOPHBIM 00OPY/IOBAaHHWEM, a TaK)Ke IMpaBUJIaM OOpAIIECHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOHUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKHUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: pPaACIIO3HABATL OIBITHBIM HYTGM xJjopuna-,
Opomun, womun,  kapOonat, Qocdar, cumukar, cyabdar,
TUAPOKCUAUOHBI, KAaTHUOHBI aMMOHHA, HOHBI H3YUCHHBIX MCTAJIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTraHMUECKUX BEIIECTB

ITo Teme: «XuMHUS 1 OKpY’KaroIasi cpeiay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuUMHuYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

IMPUMCHATH OCHOBHBIC OICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3alNIo,
BBISIBIICHHE TPUYMHHO-CIICCTBEHHBIX CBS3€H — IS H3YyYEHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHaY‘-IHBIe
METOABI MO3HAHHSA — HAOJIOJCHHWE, W3MEPEHHE, MOJETHPOBaHNE,

IKCIIEPUMEHT (peabHbIA U MBICICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KHU3HU 4YENIOBEKAa. XUMHSI B CUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsaTue o MCTOAaX IIO3HAHUA B XUMHU. Yuctele BC€IICCTBA N1 CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJIBI  XUMHYECKHX

aeMeHTOB. [IpocThie U COKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg  Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA

B COCIUMHECHUU

1.5

KonunuectBo BemectBa. Monb. Monsipast Macca. B3auMocBsI3p KOJIMUECTBa,
Macchl M 4YMCIA CTPYKTYPHBIX enuHUIl BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue U XUMHUYECKUE SIBICHUSA. XUMUUYECKas PEAKUHs U €€ NPU3HAKHU.
3aK0H COXpaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarms

XUMHUYECKHUX PEAKINH (COCTUHEHUS, Pa3NIOKEHUS, 3aMEIICHUs, 00MEHA)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, ¢ IpaBUIaMHU
pabotel B Jjaboparopuu U TpuéMamMu oOpaimieHus ¢ J1abopaTOpHBIM
o0opy/soBaHWEM, H3yUYe€HHE U ONMUCaHUE (PUINYECKUX CBONCTB 00pa3IoB
HEOPTraHWYECKHX BENIECTB, HaOMIOAcHHE (U3MYECKUX (TUTAaBJICHHE BOCKA,
TasHUE JIbJIa, pACTUPAHHUE caxapa B CTYIKe, KUIICHHE U KOHICHCAIHs BOJBI) U
XUMUYECKHX  (TOpeHHe CBeuYd, [MpOKAJIMBAaHWE METHOM  MPOBOJIOKH,
B3aUMOJICKCTBHE MeJla C KHCIIOTOHM) SBJICHUN, HAOJIIOJCHHE W OIMCaHUe
IPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuil (pasjoxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacTBOPOM

comu meau(ll), m3yuenue crnocoO6oB pazaeneHus: cMeceit (C mOMOIIbI0 MarHUTa,




¢mIbTpOBaHMEe, BBHIAPUBAHHUE, NUCTHIULILUA, Xpomarorpadus), mpoBeaeHUe
OUYHCTKH [TOBApEHHOM COJIM, HAOJIO/IEHHE U OITUCAHUE PE3YJIbTATOB IPOBEIECHUS
OIBbITA, MIUIOCTPUPYIOLIErO0 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MOJeIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxneliye npencraBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — 3jnemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciaopona B mpupojne, (Gpu3udecKkue U XUMUYECKHE
cBorictBa (peakumu ropeHus). Oxcunpl. [lpumenenue kucinopoga. CrocoOb
NOJYYEeHUsI KHUCIOpOJa B JIAOOPAaTOPUH W MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoauuKalus KUCIopoa

2.2

TennoBoii 3G HeKT XUMUIECKON peaKkIny, TEPMOXUMHUYECKUE YPABHEHHS, DK30-
Y DHAOTEpPMUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,

YCWJICHHE MTApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CII0sI

2.3

Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI MMOTYYEHHUS.

Kucinors! 1 comnu

2.4

MonsipHblii 00bEM ra30B. PacuéTsl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBorcrBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HacpllieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nons BewecrBa B pacTBOpe. XHUMUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpPOJE M B KW3HU 4YesoBeka. KpyroBopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOHBIX BOJT

2.6

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ymoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpaszyromnue. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHul. [loryyenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucimor. Homenkiarypa kucimoT. duszndeckue u
XAMHYECKHE CBOWMCTBAa KHMCIOT. Pan aktuBHoctn MetamoB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Conu. HomeHnknartypa coisieil. @U3MYECKHE W XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuyenue coisen




2.10

I'enernueckas cB3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMHYECKUN  SKCHEPUMEHT: KayeCTBEHHOE OIpEAeNICHUE  COACpPIKaHUs
KHCTIOpOJla B BO3/yXe, IMOJIy4eHHEe, COOMpaHue, pacrno3HaBaHUE U H3yUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHNUE B3aUMOICHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3lilaMd OKCHUJOB M ONHCAHWE WX CBOMCTB, MOJYy4YeHHE, COOHMpaHUE,
pacrmo3HaBaHUe M M3y4EHHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
Bojiopoza ¢ okcunoM menu(ll) (Bo3MOXKHO HCIIOTh30BAaHUE BHIEOMATEPUAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeOBaHUE
OCOOCHHOCTEH pacTBOPEHUS BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIE pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaUIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCIHOJB30BaHUE BUJIEOMATEPHANIOB), OIPEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIAacCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJHUKAaTOPOB B pacTBOpax KHCIOT M IIENOoYei, H3y4yeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopom CepHOW KHCIOTBI, KHCIOT C
MeETaUIaMM, PEaKUN HEUTpaIU3aliHy, I0Jy4€HUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOr0 MeTajula JApPYTMM M3 pacTBOpa COJIM, peUIeHHE
AKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BakHeliue KiIacchl HEOPraHUYECKHX

COCTUHEHUI)

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKHX JIEMEHTOB
J.N. MenaeneeBa. CtpoeHue aToMoB. XUMUYeCcKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKKA KIACCU(PHUKAMU XHUMUYECKUX dJeMeHTOB. Ilonsatue o
rpynmnax CXOJHBIX 3J€MEHTOB (ILeJIOYHbIE U IIEIOYHO3EMEIbHbIE METaJlIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCH/IbI ¥ TUJPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yiemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEPUOJHAS bopmbl
[lepuoanueckoit cucrtembl xuMuueckux osnemeHtoB J[.M. Menxaeneesa.
Ilepuonsl u rpynmbl. PU3HMYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sigep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




IIepuognueckoii cucremsl .M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuogunueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XHMHYECKHX HJIEMEHTOB,
METAUIMYECKUX M HEMETaUIMYEeCKUX CBONCTB IO TpYINaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckoi CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA HAayku M npaktuku. .M. MenneneeB — yd€HbId U

TpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAas CBS3b

3.6

Crencub okucieHus. OKHCINTECIFHOBOCCTAHOBUTCIIHHEIC pCaknu. HpOI_IGCCbI

OKHCJICHMS B BOCCTaHOBNICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUECKUH HSKCIEPUMEHT: H3ydeHHe oOOpa3lloB BEIUECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE TUAPOKCHIA LMHKA C PACTBOPAMM KHUCIOT H
11eJI0uel, MPOBEACHNUE ONBITOB, WIUIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENBbHBIX peakluil (ropeHue, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

BemectBo 1 xummndeckas peakuus. [lopropenue

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XuUMU4IeCKuX 3memMeHToB J[. M.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KaJIMs, KaJdbLUHUS U UX
COCAMHEHUI B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

Ctpoenne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUTMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
Y BHUJIa XUMUYeCcKOi cBsizu. Kiaccudukamus 1 HOMEHKIATypa HEOPTaHUUECKUX
BelIeCTB (MEXIyHApOAHAs U TpUBHAIbHAs). XUMHUYECKHE CBONCTBA BEIECTB,
OTHOCAILIUXCA K Pa3jIM4YHBIM  KJAcCaM HEOPraHWYECKUX COCIUHEHHI,

IFCHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Krnaccudukanns XuMU4ecKuX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOUIMX B pEaKLIMU BEIIECTB, MO TEMJIOBOMY 3(dexTy, Mo

N3MCHCHHIO CTEIICHEH OKMCICHUS XHUMHYCSCKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




10 y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TepMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUUYECKOI peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TFOMOTCHHLBIX U I'CTCPOTCHHBIX PCAKIHAX. IToHsaTue 0 XUMHYECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HAa CKOPOCTh XHMHYECKOW pPEaKIHd W TOJOXKCHHE

XUMHYCCKOT'O paBHOBECUSA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENbHONM  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKuHﬁ C HCIIOJb30BaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 3IEKTPONTUTHYECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHbl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cBsizu. Crenenb quccounanuu. CHUIIbHbBIE U clla0dble 3JEKTPOIUTHI.
Peakiiun MoHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKUMii MOHHOrO oOMeEHa,
MOJHBIE W COKpall€HHbIE WOHHBIE ypaBHEHHMsI peakuuid. CBOWMCTBa KHUCIOT,
OCHOBAaHMH W coJllell B CBeTe MNPEACTABICHUNA 00 DBICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiii Ha MOHBI. [loHsAITHE O TUApOIN3E coneit

1.7

XUMHUYECKUN OIKCIEPUMEHT: O3HAKOMIICHHE C MOJIEISIMH KPUCTALTUYECKIX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CJIO0KHBIX BEIIECTB (XJIOpUJa HATpHsi); UCCIEIOBAaHUE 3aBHCHUMOCTU
CKOpPOCTH XHMHYECKOM peakuuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIICIOBAaHUE  DJIGKTPOMPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipoliecca
OUCCOLMAIMU  KHUCIOT, MIeno4ed u  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE ONBITOB, WILIIOCTPUPYIOMIUX TPU3HAKU
MPOTEKaHUS PeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajKa, BhIICICHUE Ta3a,
o0Opa3oBaHWe BOJbI); OIMBITOB, WIUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX pEaKUMid (TOpeHHEe, PeaKluu pPa3JIoKEeHUs, COCIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C MMOMOIIbIO0 KAYeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramier 1 ux COCIUHCHUA

2.1

OO6mrast  xapaktepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u (pU3ndecKne CBONCTBA IPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa
(B3auMoOJIeHiCTBHE C METaUIaMH, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOAOPO.

ComngHast KHCJIOTAa, XUMUYECKUE CBOMCTBA, MOJy4YeHHUE, MpUMEHeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M UeJOBEKa. BaxkHenmme XJIOpUIbl U UX

HaxO0XXJICHHUE B TIPUPO/IC

2.2

OO6mrast xapaktepuctuka d1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBa
MPOCTBIX BEUIECTB — KHUCIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHMCIIOpo/ia U cepbl. XUMHUYECKHE CBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusznueckne M XUMHUYECKue cBOMCTBAa. OKCHUIBI Cepbl KaK IMpelICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA
(o0mmue Kak mpencTaBHTENs Kiacca KUCIOT U crenuduieckre). XuMUYECKUe
peakiyu, JeKale B OCHOBE MPOMBIIIICHHOTO CIOc00a MONy4eHUs] CEepHOM
kuciaotel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KQaUECTBEHHAs pPEAKLHS Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAlolle cpellbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JTOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHUS

2.3

OOmast xapaktepuctuka s5eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENICHN OKHUCIIECHHS. A30T, pacpoCTpaHeHHE B IPHPOJIE,
¢dusnyeckue U XuMu4eckue cpoictea. Kpyrosopor asora B mpupoje. AMMHUAK,
ero (usnyeckne M XMMHUYECKHE CBOMCTBa, moiydeHue u npumMeHenue. Conun
aMMOHMS, HX (u3nyeckue ¥ XHMMHUYECKHE CBOICTBa, IpHMEHEHHE.
KauecTBeHHast peaknys Ha MOHBI aMMOHHS. A30THasl KUCIIOTa, €€ MOJIydYeHHe,
du3nuecKkue W XUMHUYECKHE CBOWMCTBa (0OIIME Kak MpeACTaBUTENS Kiacca
KHCJIOT M cnenuduueckue). Mcrmomp3oBaHue HUTPATOB W COJICH aMMOHHS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHUil. XUMHUECKOe 3arpsi3HEHHE OKpYKaromien
Cpenbl COETMHEHUSIMA a30Ta (KUCIOTHBIC JIOXK/IH, 3arpI3HEHHE BO3/yXa, HOYBBHI

1 BOJIOEMOB)

2.4

®docdop, amtorpornasie Mogupuramuu pochopa, huzMUecKne U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucnora, QUIMUECKUE U
XMMHAYECKHE CBOWMCTBa, moiydeHue. lcmonp3oBanue ¢ochaToB B KauecTBe

MUHEPAIBbHBIX YA00pEHHI

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJepoJ, aUIOTPOIHbIE
MOIU(UKAIMK, PACIpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHE M XHMHUYECKHE
cBoiicTtBa. Axncopomus. Kpyrosopot yriepoaa B npupone. Okcuuabl yriepona,
ux (uznyeckre M XMMHYECKUE CBOMCTBA, JCUCTBHE HA >KHUBBIE OpPTaHU3MBI,

IMMOJIYUYCHHEC U ITPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’IeMH, CBsA3aHHBIE C OKCHAOM




yraepona(lV); rumore3a TI00aTbHOTO MOTEIUICHHUS KJIMMATa; MMapHUKOBBIN
a¢dext. YrompHas kucinora W €€ cond, UX (UINYECKUE U XUMHUUYECKHE
CBOICTBa, TONMyueHHEe U TpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHArT-
noHbsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

[lepBoHayabHBIE TOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHUSIX
yriaepoaa (MeTaH, STaH, OSTWJEH, AUETHIEH, 3TaHOJ, TJUIEPUH, YKCyCHas
kuciorta). Mx cocraB M xummuueckoe crpoeHue. llonstue o Ouonormuecku
BaXHBIX BEILIECTBAX: MXHpax, OeNKax, yrieBoJaXx — U HUX pPOJIU B KHU3IHU
4yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKHUX

COETUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemuusa(1V) n kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIb30BAHNE B
OBITY, MEIUITMHE, MPOMBIIIEHHOCTH. BakHEHIIHe CTPOUTETbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN IKCIEPUMEHT: HM3Y4YCHHE OOpa3I[0OB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPHUA-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
¢bu3nyecKkrue 1 XUMUYECKHE CBOIMCTBA raJIor€HOB U UX COEAMHEHUN (BO3MOXKHO
UCTOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJIOpPHUIOB
(raoreHuI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COCAMHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BaHHE BHJCOMATEpHAliOB); HAOJIOJEHHE Mpolecca
oOyrnvMBaHHUs caxapa TOJ JEWCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4eHNEe XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuu Ha Ccynb(par-MoH | HAONMIOJCHHWE Tpu3HaKa ¢
MPOTEKAHUS;, 0O3HAKOMJIEHHE ¢ (PU3NIECKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COeMHEHUI (BO3MOXKHO HCIOJBb30BAHUE BHJICOMATEpUANIOB), oOpa3amu
a30THBIX U (OoCchHOPHBIX YAOOPEHUH; OTydeHUE, COOMpaHKE, paClIO3HABAHUE U
M3y4YeHUE CBOMCTB aMMHUaKa;, MPOBEJIECHHE KAaYeCTBEHHBIX pEaKIMil Ha HOH
amMMoHHS U ¢ocaT-uOH U U3YUYEHHE TPU3HAKOB HX TMPOTEKaHUS,
B3alMO/JICIICTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HUE MOJEIeH KPUCTAJUTMUECKUX
peméTok anmaza, Trpadura, (QyUIepeHa; O3HAaKOMIIEHHE C MPOIECcCOM

azicopOIMu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM MU YCTPOICTBOM




NpOTHBOra3a; MOJy4YeHUEe, coOMpaHHe, paclio3HaBaHHE WU H3Y4YCHHUE CBOMICTB
YIJEKUCIOro ra3a; IMpOBEIEHHWE KAauyeCTBEHHBIX peakluii Ha kapOoHaT- u
CWJIMKAaT-HOHBbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIMEH CHIMKATHON MPOMBINUIEHHOCTH; PELIEHUE HKCIEePUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeNIe HeEMEeTAUIBI U UX COEAUHEHUS)

MerTainsl 1 uX COCIUHCHUA

3.1

OO01mas xapaKTepUCTUKA XUMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nojoxxeHus B llepmoamdeckoid cucreme XuMHYecKux dnemeHtoB J[.U.
MenpeneeBa u ctpoeHus aToMoB. CTpoeHne MeTailioB. MeTaandeckast CBsI3b U
METa/UTMYecKasi  KpUCTAUTMYeCKass pemérka. ODJIESKTPOXMMHYECKUN  Psij

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIue crocoObl MOdydeHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyryH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH

3.3

[[lenounble MeTaybl: moJiokKeHHE B llepuoamdeckon cucTeME XUMUYECKUX
snementoB /.M. MeHnaeneeBa; cTpo€HHE MX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
du3nyeckue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUIPOKCUIIBI HATpUsi W Kanus. [IpruMeHeHHe WIEIOYHBIX METaUIOB U HUX

COE€IUHEHUN

3.4

Ilenouyno3eMenbHbIE  METAIBI MarHuid W KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3memeHToB JI.11. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoxiaeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BakHeWmne coequHeHUs Kaiablus (OKCHJA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa; CTpoeHHE aroMa; HaxXxOXAeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AFOMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMHHUA

3.6

Keneszo: nonoxenne B [leprnoanueckoi cucreme Xxumudeckux saeMenToB J[. M.
MenpeneeBa; CTpOGHHE aroMma; HaxoXAcHWEe B mpupone. dusudeckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOICTBA U OTyUYECHUE

3.7

XHUMHUYECKHI OKCIICPUMCHT: O3HAKOMIICHHUEC C O6p8.3].IaMI/I METAJJIOB M CIIJIaBOB,

ux (pu3nueckuMHM CBOMCTBAMHU; U3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHAJIOB), ocoOeHHOCTEH
B3aMMOJICICTBUSL OKCHJAa KalblUg W HaTpus ¢ BOAOW (BO3MOXKHO
WCIIOb30BaHUE BHJIEOMATEPHANIOB); HCCIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIHOJb30BaHUE
BHJIEOMATEPHAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUN HA HMOHBI
(Marams, Kanplus, amomuHus, nuaka, skenesa(ll) um xenesa(lll), memu(ll);
HaOIIIO/IEHNE U OMKCAHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJNBb30BaHUE  BHJIEOMATEPHANIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «Ba)kHelmue MeTaisl U

nX COCOANHCHUA»

XuMHS ¥ OKpYXKarolas cpeaa

4.1

HoBble maTepuanbsl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
YKW3HU 4YesloBeKa. XUMHUsS U 3J0poBbe. be3omacHoe MCMnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBas momomis Mpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HECHUE
okpyxaromet cpenst [IJIK. Pons X¥uMuu B pellieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupomHble MCTOYHUKH YIJIEBOJIOPOJOB (Yroyib, NMPUPOIHBINA Ta3, HE(PTH),

MPOAYKTHI UX NEPEePadOTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METAJIJIOB, ITOJINMEPHBIE MAaTEPUAJIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOTr0 YpPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMI03HAaBa€MOCTU SIBIEHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJIbTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCIOBHSX COBPEMEHHOro OOIIecTBa;

IIOHUMaHHUEC MECTAa XUMHUU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IMO3HAHHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaTBHOIN AEATENTFHOCTH, CBI3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccunoHaIbHON e TeNbHOCTH
U cIenaTh OCO3HAHHBIM BHIOOp XMMHMH Kak MPO(UIBHOTO IpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHD CPEAHETO 00IIero oopa3oBaHus

Binanenune cucreMod XMMHMYECKUX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYCCKUEC IIOHATHS: XHMHYCCKHH DJEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMeCh, OTHOCHTEIIbHBIC aTOMHass W MOJICKYJIspHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAdA Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKiuu COCIUHECHUS, PEAKIMH Pa3NIOKEHHS, PEaKIuu
3aMeIIeHHs, peakimu OOMEHa, TEeIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MAccoBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJI M MPOIICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHGKTpOHHBIﬁ clioM aToMa, aTOMHasa




opOuTanb, pagdyc aroma, BaJIE€HTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKas! CBS3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs ¥ HETOJIspHast
KOBAJICHTHAass  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CB3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ TUCCOLMAIMS, PpEaKIMH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUH,  OKHCIUTENIb |
BOCCTQHOBHTENb, OKHCJICHHE M  BOCCTAHOBICHHE, 3JIEKTPOJIH3,
XMMUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAaJlJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 33aKOH COXPAaHEHHS MacChl,
nepuoauueckuii 3axkoH JI.M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ Teopus, Teopus

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

Branenne ocHoBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMCHUC IMPABUJIBHO UCITIOJIB30BATh U3YUCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM uYHuclle MHHEpaIbHBIC YIOOpEHWS, METAUIbl M CIUIABHI,
HOPOAYKTHl TepepadOTKU MPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHHWUMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0B
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MMPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHMU3M 4YCJIOBCKA W OKPYXKAIOIIYHO

NPUPOHYIO CPEIy

3.2

YMCHHUEC HHTCIPUPOBATE XUMHNYCCKHUEC 3HAHHA CO 3HAHHAMHU OPYIrUux

y4eOHBIX TPEIMETOB

3.3

HaJIMYMe OMbITa paboTHl ¢ PA3TUYHBIMM UCTOYHMKAMHU HH(OpMaIu
N0 XUMMM (Hay4yHas M HAy4yHO-TIONMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh WH(OPMALMIO O BEIIECTBAX, HX
OpeBpallleHusIX M NPaKTHYEeCKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aJga4d

B.HaI[eHI/Ie OCHOBaMH TTOHATHIHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaBJICHUS (bOpMYJ'I HCOPraHMYCCKUX BEIICCTB,




YpaBHEHUN  XMMMYECKUX  peaklMii; OCHOBaMU  XMMHYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS djeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHHA ATOMOB

5 XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsna sapa, oOiiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEM JIIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX D3JIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPUIIATEITHHOCTS),
6 OPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalbIX IMEpPUOAAX U  TJABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMenue kinaccupuimpoBaTh:
7.1 XUMHUYECKUE IIEMEHTHI
7.2 HEOpPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIINU
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BUJ XMUMHYECKONW CBS3M W THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCTUHEHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpaxX BEIIECTB (KHUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh
9 YMeHue xapakTepu3oBath (pU3NUecKre U XMMUYECKUE CBOMCTBRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOI, TrpaduT, aamas,
9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHH,
KaJIBIIM, aJTFOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (Boza,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI W THUIPOKCHIBI
99 metauioB |-lA rpynm, amomunus, meau (1), muaka, xenesa (I u
' [11), okcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (11l
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,
docdopnas, yronpHas, KpeMHUEBAsI KUCIOTa U X COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaThb CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHHA, NMPHUMCHCHUC BCIICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B Pa3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJICKYJIIPHBIE U MOHHBIE YPABHEHUS PEAKLIUN, B

10 _
TOM 4YHCJIE:
10.1 peakIuiit FOHHOTO OOMeHa
10.2 OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKITHI
103 WUTFOCTPUPYIOIINX ~XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyri) HeOpraHUYEeCKUX BEUIECTB
104 MOATBEPKIAIOIINX TCHETHUYECKYIO B3aMMOCBSI3b MEXTY HUMHU
11 YMeHHEe BBIYUCTATE (TPOBOIUTH PaCUEThl):
111 OTHOCHUTEIIBHYIO MOJICKYJSPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOTO JIEMEHTA B COSMHEHHUH
11.2 MaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEaKIUid W HAXOAUTh KOJIMYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIYKTOB PEaKIun
12 Biranenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJaMH  HAy4YHOro  TMO3HaHus  (HabmomeHue,
121 W3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE) MPH U3YICHUH BEIIECTB U
' XUMHUYECKHUX SIBICHUW; yMeHue chopmynupoBaTh mpobiemMy u
MIPEIOKUTE yTH €€ PEIICHUs
1.2 Oe3omacHOi paboOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUUYECKOU
' HOCYJI0M 1 J1aOOPaTOPHBIM 00OPYIOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMHU
B TIOBCETHEBHOM KU3HH, ITPaBUJIaMU TOBEJICHUSI B IIEJISIX COCPEKEHUS
123 370pOBbSl M OKPYXKAIOIIEH NPUPOAHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCUCTBUS HA JKUBBIE OPTaHU3MBI OMNPEICIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannure mpakTUYeCKNX HABBIKOB TUTAHUPOBAHHS M OCYIIECTBICHHUS
CIIEMYIONNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4YeHUE M ONMUCaHue (PU3NUYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUiI

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecer

13.3

NOJIyUEHUE KHCIOpOAAa M U3YYEHHE €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/Ia Y M3YYEHHE €r0 CBOMCTB; MOJYyYEHHE YTJIEKHUCIOTO rasa u

HU3YUCHHUC CTO CBOﬁCTB; MOJIYYCHUC aMMHaKa U U3YUYCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

135

IpUMEHEHHE WH/IUKATOPOB (;makmyca, METHJIOpaHKa u
denondranenna) s OmpeaeNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE W  OINMCAHUE CBOMCTB HEOPraHMYECKMX BELICCTB
Pa3IM4HBIX KJIACCOB; M3YYEHHE B3aMMOJCUCTBHS KUCIOT C METaLIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMHM; TIOJIY4YCHHE HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JAPYrMM W3  pacTBOpa  COJH;
uccienioBaHie aM(QOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IIUHKA

13.7

pelIeHne FKCIePUMEHTANIbHBIX 33/1a4y 10 TemaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHHI; «INEKTpOIUTHYECKAS
aucconuanusay;, «BaxHeWImnme HeMETAUIBI M WX COCHUHCHUSY,

«Baxuenme MeTayuIbl U X COEIUHEHUS

13.8

XMUMHYECKHE  OKCHEPHMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOTO OOMEHA; KaueCTBEHHbIC pPEaKIH Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBI XJIOpUA-, Opomwui-,
uomua-, cynedar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
THPOKCH/-NOHBI, KATHOHBI aMMOHHS, MarHus, KalblLUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

YMmenune:

141

NpPEACTaBIATh pe3yabTaThl d3KCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATHL CBA3H MCEXKAY pPCAJIbHO Ha6J'II-OI[aeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDB 2JIEMEHTOB COILEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2OK3AMEHE 110 XUMHNHU

Kon IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA
1 [lepBoHavaIbHBIE XUMUYECKNE TOHATHUSA
1.1 YucTeie BemecTBa U cMecu. CIocoOBI pa3ziesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE JJIEMEHTbl. CHMBOJIBI XUMHYECKHUX
' aneMeHTOB. [IpocThie U CII0KHbBIE BELIECTBA.
13 Xumuyeckas: popmyna. BaleHTHOCTh aTOMOB XHMHUYECKUX AIeMEHTOB. CTeneHb
' OKHCIICHUS
3aKoH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAsh aTOMHas Macca.
1.4 OTHocuTenbHAs MOJIEKYJIIpHas mMacca. MaccoBast 10151 XMMHUYECKOTO AJIEMEHTA
B COCIMHEHUU
15 KomuuectBo BemiectBa. Monbs. MonsipHass macca. MossipHbIE 00bEM Ta30B.
' B3anMocCBA3p KOIMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 ®usnyeckue U XUMUYECKHUE SIBJICHHUs. XMMHUYECKass peakiuss U €€ NpPHU3HAKH.
' 3aKOH COXpaHEHUs1 MAaCChl BEHIECTB. XUMUYECKHUE YPaBHEHUS
5 Ilepuonnueckuii 3akoH u Ilepuonnueckass cucTeMa XHMHYECKHX DSJIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB
[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema XUMU4YeCKuX 3aeMeHToB J[. .
2.1 Menneneesa. Ilepuoaer u rpynmnsl. QU3NYECKHUl CMBICH MTOPSAKOBOTO HOMEpA,
HOMEPOB NEpHOa U IPYyMNIbl IJIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponbsl. CTpoeHue
2.2 AJICKTPOHHBIX 000JI0OYeK aTOMOB TEpBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Iepuonnueckont cucremsl .. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
2.3 METAUIMYECKMX M HEMETaUNIMYEeCKMX CBOMCTB) M HMX COEAUHEHUN B
COOTBETCTBUM C TMOJOXKEHHEM 73yeMeHTOB B Ilepuogumyeckoit cucreme u
CTPOCHHUEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumuyeckasi cBsizb. KoBanmeHTHast (TONisipHAsT ©  HEMOJIIPHAsi)  CBSI3b.
3.1 OIEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  3JeMeHTOB.  VoHHasg  CBs3b.

Merannnueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHAasi, WMOHHAs, MeETaUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XAMHUYECKON CBA3U

Baxwueiimune mnpeacTaBUTENM HEOPraHWUYECKUMX BewlecTB. Hemeramwibl U ux

COCAMHCHUS. Merannel 1 uX COCOAUHECHU A

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPTraHMYECKHX COEIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIe) "
HECO0JICOOpa3yroIue; OCHOBaHWM (IIETOYM W HEPACTBOPHUMEBIE OCHOBAHMS);
KUCTIOT  (KUCIIOpOACOAepX alue © OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCITBIX )

4.2

dusznyeckue W XHMHYSCKHE CBOMCTBa IMPOCTBIX  BCUICCTB-HEMETAJIJIOB!

BOJIOPO/JIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

@u3nyeckue U XUMHUYECKHME CBOMCTBA IPOCTBHIX BEIIECTB-METAJUIOB: JIUTHS,
HATpHsl, Kajdus, MarHusi U KaJbLiMsl, aJlOMHHUS, Kelle3a. DIEKTPOXUMUUECKHI

pAI HAIPSKEHU METAJIOB

4.4

®uU3nYeCKue U XUMUYECKHE CBOMCTBAa BOJOPOAHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA

4.5

dusnyueckue U XMMHUYECKHE CBOMCTBA OKCHI0B HeMeTauioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Tonyucuue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue coiictBa okcumoB: MeTawioB IA-IIIA rpymm, mwaka, memu(ll) u

xernesa(ll, 1). [TomyueHne OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWH M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QIIOMUHUA, JKene3a, IuHKa). [loayueHue oOcCHOBaHM U

aM(OTEepHBIX THIPOKCHUJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCKUe CBOMCTBA cpenHuX coneit. [lomyuenue coei

4.10

[Mony4yenne, coOupaHue, paclo3HaBaHHE BOJAOPOJNA, KHCIOPOJa, aMMHAKa,

YTIJIEKHUCIIOTO Ta3a B 1abopaTopuun

411

[Momyyenne amMmuaka, CepHONH M Aa30THOM KUCIOT B MPOMBIIIIEHHOCTH. Obmime

CIIOCOOBI IMOJIYUYCHHUA MCTAJLJIOB




4.12

I'enernueckas cB3b MCKAY KilaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCcKuX peakiuidi Mo pa3IudHbIM MPU3HAKAM: M0 YHUCITY H
COCTaBy Y4YaCTBYIOIMX B PEAKIMM BELIECTB, MO TeIoBoMy 3¢ddekty, 1o

W3MEHEHHMIO CTeIICHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

5.2

TennoBoil 3¢ pexT XUMHUYECKON peakIui, TePMOXUMHUYECKHE ypaBHEHUs. DK30-

U DHJIOTEpMUYECKHUE peakluu. TepMoXUMUYecKue ypaBHEHHs

5.3

OKuCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuuu. OKHCIUTEIN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIEHUST W BOCCTAHOBIEHHS.  OJEKTPOHHBIM  OanaHc

OKHCIIUTEILHOBOCCTAHOBUTEIIHHOM p€aKkuuu

5.4

Teopus 3nekTpoauTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJINTEI. CuibHbBIE U c1a0bIe OJICKTPOJIUTEI. CrenecHb JUCccoranumn

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAHHUS PEaKIMid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

XHUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM JKW3HU 4elOBeKa. besomacHoe
WCIIOJIb30BAaHNUE BEIIECTB M XWMHUYECKHX pEakIuil B J1a0OpaTopuu U OBITY.

HepBa;I nmoMouib Mpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYXKawoIled cpenbl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MPEIOTBpPALICHUS
[IpenenvHas monmyctumass koHuneHTpanus BemiectB (ITJK). Ponp xumuum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue mapHUKOBOro dddekra,

pa3pyLieHue 030HOBOTO CIIOSI

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepoaa, KpeMHUS U MX COSAWHEHHUH B
6BITy, MCIUIHNHEC, MNMPOMBINIJICHHOCTH W CCJIBCKOM XO03SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYyryH, OIOPATIOMHHUN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble WCTOYHHWKHW YTJIEBOJIOPOJOB (yroib, NPUPOIHBIN Tra3, HE(PTH),

MPOIYKTHI HX NepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yriepoja (MeTaH, 3TaH, STHJICH, alleTUJIEH, 3TaHoJI, TJIMLIEPUH, YKCYCHAs KHCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBoaax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o (opMyaaM XUMUYECKHX COSAMHEHUM
7.2 Macchl (MaccoBOI) 10JIM paCTBOPEHHOTO BELIECTBA B PaCTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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