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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIEero o0pa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C Yy4eTOM KOHIEIIMHK TMpernojaBaHusl ydyeOHOro Ipeamera «XuMHUs» B
oOpazoBaTeabHbIX opranusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuu Oa€T TpEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHHs, BOCTIHTAHHS U Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpelyCMaTpUBAECT PpacHpe/eIiCHUe €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMpOorpaMMbl IO XUMHH, OMNPEACISACT KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHS XUMHU C YY4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEH OO0ydJaromuxcs, ONpeAcIsIeT BO3MOXKHOCTH —IpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yiibTataMm 00y4YeHHUsI XUMUU Ha YPOBHE LieJIed U3y4YeHUs PEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYyYalolmerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJarolierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPIUU W 00 SBOJIIOIMHU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHHUS TII100aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JIJii  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
ITOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM JICSITCIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUYaAIOIINXCSI.

JlanHble HampaBieHUs] B OOYyYEHUM XHUMHUU OOECHEYMBAIOTCS CIEUU(PUKON
COJEpKaHUsl  y4yeOHOro  IpenMeTra, KOTOPBIM  SBISETCS  IE€1aroru4ecKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CUCTEMBbI NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM UM HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MporpaMMbl MO XMMUU C(OPMUpOBaHA Ha OCHOBE
CUCTEMHOr0 noaxona k €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO0e 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl MO IPUHIMILY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBOpax.

Teopernyueckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJITHOTO
YPOBHSI K IpyTrOMY, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOrO MPUMEHEHHSI U TIOJIyYEHUS N3YYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOMN MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO M METOAaM
MO3HaHUA B Hayke. M3yueHrne XUMUU NMPOUCXOAUT C MPUBJICUCHUEM 3HAHUUI U3
paHee M3YYEHHBIX yueOHbIX MpenmMeroB: «Okpyskatomuit mupy, «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy wu3ydyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKON HAayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JeSITEIbHOCTH YeJI0BEeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIBTYpHI. 3a1a4a
y4e0HOTO MpeaAMeTa COCTOUT B JOPMHUPOBAHUHN CHCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUIECKUX MOJIOKEHUHN, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, A3blKa HAayKH, B MPHOOLIEHUH K
HaYYHBIM METOJIaM TO3HaHUS MPU M3YUYCHUU BEIIECTB U XUMHUECKUX PEaKivii, B



(GbopMHpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30MmacHoOro o0paInieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yueHun XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETTH, KaK:

— (opmMupoBaHHE WHTECIUIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEeMaTH4ecKoe MpUOOIeHHE
oOydJaronmxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUJOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHA OOBSCHITH W OIICHUBATH SIBIICHUS
OKPYKAIOIIEer0 MHpA, WCIOJB3Ysl 3HAHWUS W OIMBIT, MOJYYCHHBIC MPH H3YYCHHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUN TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSTEeIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOMMXCAd T'YMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI 1EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1[E€JIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JIEATEIBHOCTH B IIEJAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHsI OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmrero ob6paszoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJneno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHayabHbIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI U MOJIEKYJIBI. XHUMHYECKHE 3JeMEeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CllOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyra. BaneHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KonunuectBo BemectBa. Moabs. MossipHass Macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COECTMHEHU.

duznyeckre U XMMUYECKUE SBJICHUSA. XUMUYECKAsl pEeaKIus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1aOOpaTOpUU U
npuéMaMu oOpalieHust ¢ J1abopaTOpHBIM 00OPYJOBaHUEM, U3YUEHHE U ONHCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OMNbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHWs MAacChl, CO3JaHME MOJIEIeH MOJIEKYII
(ILIapOCTEePKHEBBIX).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jmeMeHT W mpocroe
BenlecTBo. Haxoxkaenuwe kuciaopoga B HOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenmne xucimopoma. CrocoObI
MOJlyuYeHHUsl KHUCJIOpoJa B JIabopaTOpuu U MpOMbIIUIeHHOCTH. Kpyroopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOU(pUKALINS KHCIOPO/a.

TennoBo#t »h(dEKT XUMHUUECKOW pPEaKId, TEPMOXUMHUYECKHUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHHE apHUKOBOTO A (PekTa, pa3pylieHne 030HOBOTO CIIOSI.



Bonopon — aneMeHT u mpoctoe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XUMUIECKHUE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTydeHus. KucmoTsr
Y COJIH.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPABHEHUSIM.

dusnueckre CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBoOpsl.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpupoZie U B KU3HU 4deloBeka. KpyroBopot BoAbl B IPUPOJE.
3arps3HeHne NpUPOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanms
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyrone. Homenknarypa okcuaoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Kinaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnMi. PU3NMYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyueHrne oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XHMHYECKHEe cBoMcTBa KHCIOT. Pan aktmBHOcTH MetauioB H. H. Bbekerona.
[lonydeHnue KUCIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[Tomyyenue couei.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEACIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOWMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HHMKHOBEHUS U
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMy OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE WM U3YYEHHUE CBOWCTB
BOZOpOJa (ropeHue), B3auMoeicTre Bogopoa ¢ okcuaom meau (1) (Bo3moxHO
MCITI0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOAEHHE 00Pa3OB BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pAcTBOPEHHsS BEIIECTB C PA3IHYHON
PacTBOPUMOCTBIO, MPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOW JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MECHEHUS
OKpacCKHU UHIUKATOPOB B PACTBOPAX KUCIOT U LIEIOUYEH, U3YUEHHUE B3aUMOJICHCTBUS
okcuna meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METaJUIaMU, PEaKIUi
HEWTpanu3aluu, MOJyYEHHWE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTaJljia IPYyruM U3 pacTBOpPA COJIM, PEIICHHE HKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
«BaxHenuume KIaccbl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoanuecknii 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU



[lepBble TOMBITKM KIAacCU(PUKAMU XUMUYECKUX dieMeHToB. [loHsiTue o
IpYIIAax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
Y THUJIPOKCHU/IBI.

[lepnognueckuii 3axoH. Ilepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u qimuHHONIEpHoaHAs hopmb [leproanyaeckoit
cucteMbl xumudeckux snemeHToB . M. Menpeneea. Ilepuonsl u rpyrmnisl.
PuU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapakTepuCcTUKAa XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B Ilepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYyMIaM U MEPUOIaM.

3nauenue [leprnonnueckoro 3akona u [leproanvyeckoi CUCTEMBI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
IrpaKJIaHUH.

Xumuueckass cBs3b. KoBalieHTHas (HoJisipHass M HEMOJSpHAas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. MIOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIMTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHNA. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIJIOB W HEMETAJUIOB, B3aUMOJAEHCTBUE
TMIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, IMPOBEIAECHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKUui
(ropeHue, peakluy pas3iokKeHHsl, COeITMHEHU).

Mesricnpeomemnunie céasu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U TOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DAaKT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBICHHE.

®dusnka: Marepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, H30TOIIbI,
palOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSHME BEIECTBAa, Tra3, (U3MUECKHe BEIMYMHBI, €IUHHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKONAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XMMHYeCKasi peaKIus



Ilepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOI0OB, KAJINS, KAIBLUA U UX COCTUHEHUN
B COOTBETCTBHUM C TIOJIOKEHUEM DJJIEeMEHTOB B llepuonnueckon cucreme H
CTPOCHHUEM UX aTOMOB.

CrpoeHre BeleCTBAa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XMMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHHM, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEIICCTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 pa3InYHbIM MIPU3HAKaM (110 YUCIY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[TonsiTue o ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOrE€HHBIX U Te€TEPOre€HHBIX
peakuusx. [lonstue o xkaranuse. [lonsTue o xumuueckoM paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEaKUUU W TOJOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEAKUUHU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHMI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH C  HMCIOJIB30BAaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
xuMuueckoit cBsa3u. CreneHp qucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii HOHHOTO OOMeHa,
IOJIHBIE W COKpPAIIEHHBbIE HMOHHBIE YypaBHEHMS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPE/ICTABICHUN 00 AIEKTPOIUTHUECKON TUCCOIUAIUY.
KauecTBeHHbIE peakiuu Ha NOHBI. [loHsATHE O THApONIM3E COMNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpadura U anmasza), CIOKHBIX BEILECTB
(Xopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHHUE  BJIEKTPOIPOBOJHOCTU
pacTBOPOB BELIECTB, MTPOLIECCa AUCCOLMALIMY KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO MAaTEpPHAJIOB), IPOBEJECHHUE OIBITOB, HWILIIOCTPUPYIOIIMX
NPU3HAKK TNPOTEKaHMs] peakuil HMOHHOro oOmeHa (oOpa3oBaHuE OcCalKa,
BbIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpeHue, peakiuu passiokKeHUs,



COCJIMHEHHUS), pACMO3HABaHHE  HEOPraHWYECKHUX  BEIIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKINil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4.

HemeTtanibl 1 MX coeiMHEHUSA

OOmast xapaktepuctuka TajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOIEICTBUE
C MeTajulaMH, HEeMeTaJlaMH, uienodamu). Xiopooaopod. ConsiHas KHUCIIOTa,
XUMUYECKUE CBOICTBa, TMOJydyeHUe, MNpuMmeHeHue. JlelictBue xiopa u
XJIOPOBOJIOPO/ia HAa OPraHU3M YesioBeka. BaskHeilire XJIopuibl U UX HaX0XK/JIECHUE B
npupoe.

Oo6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHe CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYECKHUE CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlHMH, JIEKAIIUEe B OCHOBE
IPOMBIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM KucioThl. [IpuMeHeHue cepHOu
KUCJIOThL. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklHs Ha CyJb(ar-HoH.
Haxoxnenue ceppl M €€ COENMHEHWM B IpUPOJe. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalollle Cpefbl COECAUHEHMSIMH Cepbl (KHCIOTHBIE MO, 3arpsi3HEHHUE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €0 MPEIOTBPAILICHHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKMCIECHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
¢duznyeckue u xuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue U XMMHUUYECKHUE CBOMCTBA, MoJyueHue U npuMeHnenue. Con aMMOHMUS,
uXx (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
VMOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHe, (PU3MYECKHME U XMUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTENST Kiacca KHUCIOT W cHerudUuuecKue).
Hcnonb30BaHME HUTPATOB U COJIE AMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX YI0OpEHUM.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOMHBIE
Moaudukanuu docdopa, puznueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kucinora, GU3NYECKUE U XUMHYECKHUE CBOWMCTBA, IMOJyUYCHHE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX yI00PECHHMIA.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIIEHUS. Y TIEpO/, aJFIOTPOITHbIE MOJU(PUKALINH,
pacnpocTpaHeHHe B NMpUpoAe, GU3NUecKue U XUMUYECKUE CBOMCTBA. AJICOPOIIHSL.
Kpyrosopor yranepoga B mnpupone. Oxcuabl yriepona, uX (usnueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MbI, [OJy4YE€HUE U
MPUMEHEHHUE. DKOJIOTUUECKHEe MPoOJieMbl, CBsA3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUI0TE3a TJ00AJIBHOTO TMOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dexT. YronbpHas
KHCIIOTa U €€ COJM, UX (PU3MYEeCKHe U XMMHUYECKHE CBOWMCTBA, MOJyYEHUE U



npumeHeHue. KavecTBeHHass peakiusi Ha KapOoHaT-voHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO3S1CTBE.

[TepBoHayabHbIE MOHATHS 00 OPTraHUYECKUX BEIIECTBAX KaK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTHIEH, TaHOJI, TJINLEPUH, YKCYCHAsI KACIIOTA).
[IpuposnHble HCTOUYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTb),
OPOAYKTHl WX TiepepaboTku (O€H3WH), UX pOJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KUpax, OeKax, yriieBogax — u ux
poiid B OKM3HM UeloBeKa. MarepualibHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJNyYCHHE W
npumeHeHue. CoefMHeHUs KpeMHHUs B ipupojie. O01ire npenacraBieHus 00 OKCue
kpemuus (IV) n kpemHueBoil kuciaore. CUIMKAThl, UX UCHOJIb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTH. BakHeilime CTpOUTENbHBIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 0€30MacCHOTO  MCIOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3YyUYCHHE 00pa3Ill0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TPOTEKAHMS], OIBITHL, OTPAKAIOIIHME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
rajJjlor€HOB M WX COEIMHEHHHA (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOTeHUI0B), 03HAKOMJIEHHE C 00pa3amMu
ceppl U €€ COENMHEHUSMHU (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
HaOJII0IeHNe Tpoliecca OOYIIIMBAaHUS caxapa Moj IeUCTBUEM KOHLIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YYCHUE XUMUUECKIX CBOMCTB pa30aBI€HHON CEPHOM KUCIIOTHI,
IpOBEJCHNE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIe TpU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DU3MYECKUMU CBOWCTBaMH a30Ta, docdopa U ux
COEJIMHEHUN (BO3MOKHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u pocopHbIX ynoOpeHui, moiayueHue, cooMpaHue, pacrio3HaBaHUE M U3Yy4YEHUE
CBOMCTB aMMMaka, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yuEHHE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MeIbi0 (BO3MOMKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), HM3y4YEHHE MOJeNel KpUCTAUIMYECKUX pEmETOK anmasa,
rpaduta, QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOlMKU pacTBOPEHHBIX
BEILECTB AKTHUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOras3a, IOIYUYEHUE,
coOupaHue, pacrlo3HaBaHUE M M3yUYEHHE CBOMCTB YIJIEKUCIIOrO rasa, MpoBelIeHUe
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM IPOMBIIUICHHOCTH,
pElIeHNE 3KCHEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxxHehnme HeMeTaulbl U HX
COEIMHEHHUSD.

MeTtasiibl 1 MX COeUHEHUS

OO01mast xapakTepUCTHUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Mertayinueckasi CBsi3b U



METaJUIMYECKasi  KPUCTA/UIMYECKass  pemerka.  DJICKTPOXUMUYECKUM  psil
HanpspkeHuil metauioB. Ou3nyeckne U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIOCOOBI TIONTy4YeHHUST MeTauioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, 9yTYH, TIOPATIOMUHIN, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MIPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpusa U Kaus). OKCUAbl U
TUJAPOKCUABI HaTpusd W Kanus. [IpuMeHEHHe IIENOYHBIX METaIJIOB M UX
COE€IMHEHUMN.

IllemoyHO3eMEIbHBIE METAIbl MarHuid MW KajJdbLIMH: TOJIOKEHHE B
[Tepuoanueckoiut cucreMe xumuueckux 3semeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJICHUE B nipupojic. PU3NYECKHEe U XUMUYECKUE CBOMCTBA MarHusi U
KaJibIusl. BaxkHeiime coefuHeHns! KanbIus (OKCU, TUIPOKCU/I, coin). JKECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUS.

AJtoMUHUN: TTOJ10)keHUE B [lepronueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. WU. Menneneesa, cTpoeHHE aToMa, HaXOXKICHHE B mnpupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkenesa (11) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOJyYECHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HX (HU3NYSCKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha UOHBI: MarHus, KaJablUs, aTIOMUHUS, [TUHKA, xkemne3a (1)
u xenesa (II), menu (II), HaOmiomeHUe M omMcaHUE MPOIECCOB OKpaIlMBaHUS
MJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCClIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATFOMUHUS 1
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/lad 1o Teme «BaxHelime
METaJUIbI ¥ KX COCTUHECHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YeEIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpesnl (MpeesbHasl JOoIMyCcTUMas
KOHIIeHTpalus BemecTs, nainee — [1/IK). Ponb xumMuu B penieHun 3K0JIOrM4ecKux
npoOJieM.



Xumuueckuit IKCnepumenm:

u3yyeHue oOpaslioB MaTepuasoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanmusanpss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaAK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(pUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, ITapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, H30TOIIbI,
PaANOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, MIPOBOTHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, 3KOCUCTEMA, MHUHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATHBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrPaMMbl OCHOBHOTO  OOIIETo
o0Opa3oBaHUs JOCTUTalOTCS B XOJ€¢ OOyYeHHs XMMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIBHOM AESATENBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPUHATHIMU B
oOLIECTBE MpaBUJIaMU U HOPMaMHU [OBEJEHUS M CHOCOOCTBYIOT IpoOLiEccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0YYarOIIMXCA.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHMBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HayyHOMY HAclIe[UI0, MOHUMAHUS 3HAYCHHMS] XUMHUYECKOW HAyKu B HKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAIHEH O
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEHYECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro BOCIIUTAHUS:



MPEACTABICHUS. O COLMAIBHBIX HOPMAax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUI B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
M0JIE3HOM, YYEOHOUCCIEA0BATENIBCKOM, TBOPUECKOM U IPYTUX BUJAX AESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEIbHOCTU MPHU BBINOJHEHUU
y4eOHBIX, TMO3HABATEIBHBIX 3374, BBITOJHCHHH XWMHUYECKHX JSKCICPUMEHTOB,
CO3/IJaHUH YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOII!
B IIPOILIECCE ATON y4EOHOU JesATeNbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEJCHUE
U TOCTYIIKM CBOMX TOBApHILIEH C MO3ULIHUHA HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MMOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIOIINE
OCHOBY JIJI1 TTIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBSI3SIX YEJIOBEKa C
MIPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJMMBIE i OOBSCHEHHUS HAOJI0IaeMBbIX MPOIECCOB U SIBJICHUI,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YHUTATENIbCKON KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Y4YE€OHBIMH TEKCTAMH, CIPaBOYHOU
JUTEPATypOr, JOCTYNHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIEHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH HU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJCICTBUU WU
HETPUATHE BPEIHBIX MPUBbIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TNpH  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

S) Tpy10BOI0 BOCIIMTAHMS:

HWHTEpEeC K MPAKTUYECKOMY M3YyUYEHHUIO TPodeccrii U Tpy1a pa3IudHOTo poja,
YBOKEHUE K TPYAY U Pe3ybTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YMCIIE HA OCHOBE
NPUMEHEHUsT  TNPEIMETHBIX 3HAHWM 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIUBUTyJIbHOW TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEnTHON MpodheCcCUOHATBFHON AESTENHHOCTA M Pa3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€]1€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHHMAaHUE IIEHHOCTH 3JI0POBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



($u3nyecKoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHME IEHHOCTU COOJOJCHUS
IpaBuJI OE30MAaCHOTO MOBECHUS MPU PadOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  JKOJIOTMYECKOW  KyJbTYpPbl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTed HMX pElIeHUs MOCPEACTBOM METOAOB XHWMHH,
DKOJIOTUYECKOTO MBIIUICHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMATIbHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIICIAIOT 3HAYMMBIC IS
(bopMHUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHUsl, IPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYyYHBIX YYEOHBIX NpPEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yUeOHbIE IEUCTBUS (I1I03HABATEIIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbhIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4YEOHOMU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

YMEHUS HCIOJIb30BATh NPUEMBI JIOTUYECKOIO MBIIIIEHUS IPU OCBOCHUH
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBLACNATH UX XapaKTEpHbIE
IIPU3HAKH, yCTAHABJIMBATh B3aMMOCBS3b C JPYTMMHU MOHSATHUSIMH), UCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SIBJICHMI, BBIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(UKALMNM XMMUYECKUX BEIIECTB M XMMHUYECKHX pEeakluH,
yCTaHABJIMBATh MPUUYMHHO-CIIEACTBEHHbBIE CBA3M MEXAY OOBEKTaMU H3yUEHUS,
CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHIAYKTUBHBIE, AEIYKTUBHbIC, 110 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

yMEHUE TMPUMEHSTh B TIpPoOlLleCC€ NO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUM,
npeoOpa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHBIE TPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XUMHUYeckas GopMmysia U ypaBHEHHUE
XUMHUYECKON peaklMH — MpU PelleHnH yuyeOHO-TI03HABaTeNIbHBIX 3a]a4, ¢ YU4ETOM
TUX MOJEJBHBIX MPEJICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYIECTBEHHBIE
PU3HAKU U3YYaEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBISBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3yUAEMBIX IIPOLIECCAX U SIBJICHUSX.

Bba3oBble uccienoBareJbCcKue AeHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4e€CTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MPaBUIBHOCTH BbICKA3bIBAEMBIX CYKIICHUI;



OpUOOpEeTEeHNE OMbITa IO IUIAHUPOBAHUIO, OPraHU3alUUd WM IPOBEICHUIO
YUYEHHUUYECKMX JKCIIEPUMEHTOB, yMEHHE HaOMonaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOopMyIUpOBaTh OOOOIICHUS U
BBIBO/IBI 10 PE3YJIbTATaM MPOBENEHHOIO OIbITA, HCCIEAOBAHUS, COCTABIIATh OTUET
O MPOJIETTaHHOM padore.

Pa6ora c nundopmanueii:

yMEHUE BBIOMpaATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HH(POPMALHIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHUS, MOIYyYaEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOIyJIIpHAsl JUTEpaTypa XUMHUYECKOTO COJEP)KaHUSA, CIPABOYHBIE
nocobust, pecypcbl VHTepHETa), KPUTHUYECKH OLIEHUBATh NPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU IOUCKE U OTOOpE
UHGOpMAllMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIECIEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
0o0JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYypOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIBbHYIO (DOpMY MpeACTaBICHHUs HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3a7a4d  HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
apyrumu popmamu rpauKi 1 KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpoBaTh B Ipolecce y4yeOHOH U
UCCIIEIOBATENbCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW MPUPOIHOU
Cpelbl.

KoMMyHHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

YMEHHUsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaemMol TeMmbl, (OPMYIMPOBAaTH CBOM MPEIVIOKEHHUS OTHOCUTENIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSl  MPEJCTaBIsATh  MOJYyYEHHbIE  pEe3yJbTaThl  MO3HABATEILHON
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUIO
pE3yIbTATOB BBINOJHEHUS XMUMHUYECKOTO JKCIEpUMEHTa (J1a00paTOpHOro OMbITA,
71a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
MO3HABATEIbHOM W MCCJIEIOBATEIbCKOM  JACSATENbHOCTH  MpPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUHM, OINpEACICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PerynsiTuBHBIC YHMBeEpPCaJbHbIe yUeOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM



MOJIYYEHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IMOJYUYECHHOTO PE3yJbTaTa 3asBJICHHON 1€, YMEHUE
MCIIOJIH30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaraéMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX PE3yNbTATOB 10 OCBOCHHUIO 00s3aTEIHLHOTO

CoZlep KaHMsI, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICTISIFOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JnercTBul, crnenuduyueckue A IpeAMETHONM  o01acTu  «XHUMHS», BHJBI
JEATEIBHOCTH MO  TMOJYYEHUI0O HOBOIO  3HAaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 8 ki1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPEeaKiuu
oOMeHa, dK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakinmu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHast OpOUTalIb, pauyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHWOH, AaHUOH, pacTBOp, MaccoBas [JOJs BeIleCTBa
(poreHTHAsE KOHILIEHTPAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COCAMHEHUM 10
dbopmyiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOJANYECKONM 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT uX mnoJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3ju4aTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manibsie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B



tabnuie «llepuoguueckas cuctemMa XuMmudeckux odjemeHToB J[. U.
MenaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio SJIeKTPOHOB U
pacnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy YYACTBYIOIIUX B PEAKITUU
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

XapaKTepru30BaTh (OMHUCHIBATh) OOIIHE XUMHUYECKHE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHKUE NTPUMEPAMH MOJIEKYJISIPHBIX
YpaBHEHHUI COOTBETCTBYIOIINX XUMHUUCCKUX PEAKIINA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauye€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYCCKHUX IIPEBpaAIllEHUH B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o ¢GopMysie COCIUHCHHSI,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€d — IS W3yYCHUS CBOWCTB
BEIIECTB M XHMHUYCCKHX PEAKIHH, €CTeCTBEHHO-HAyYHBIC METOMIbI
MO3HAHUSI — HaOJIIOJICHHE, W3MEpPEHHe, MOJCIIMPOBAHHE, JKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

K konIty oOydenus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PACKpbIBATh CMBICJ OCHOBHBIX XWUMHWYECKHX TOHSTHWA: XWMUYECKUHU
DJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AaHWOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEUIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBsI3b, TEIUIOBOM 3P (DEeKT
peakiuu, MOJIb, MOJISIpHBIM  00BEM,  PacTBOp,  DJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, DJIEKTPOIUTUYECKAS IUCCOLIMALINA, PEAKIIMA HOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKUCJIMTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHUS,
aM(OTEepHOCTb, XHUMMHYECKas CBSI3b (koBajIeHTHas, WOHHas,
MeTaJUIM4ecKas ), KpUCTAInuecKasi pelieTka, Koppo3us METAIJIOB, CIJIaBhl,
CKOPOCTb XMMHUYECKOM PEAKLIHH, MPEAECIBHO IOIyCTUMAas KOHLUECHTPaLUs
ITJIK BemiecTBa;

WUTFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX IIOHSITHM U
MIPUMEHSATh 3TU MOHATHUSA IPHU ONMKMCAHUU BELIECTB U UX MPEBPALLCHUM;
WCIIOJB30BaTh XHUMHYECKYIO CHMBOJIUKY JUJISI COCTaBJICHUS (hopMyJ
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;



ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCy COEIWHEHUH Mo (opmysaMm, BHJI XUMHYECKOU
CBSI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKUX
COCIMHCHUSX, 3aps] MOHA MO0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepU30BaTh
Tabauunyo (popmy Ilepuoamdeckoid CUCTEMbl XHMHUYECKHUX DJIEMEHTOB:
pa3nuyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)y H «moOouyHas
noarpynmna (b-rpynma)», manele u OOJbIIHE IEPUOIBI, COOTHOCHTH
0003HaYCHUS, KOTOPHIE UMEIOTCS B IEPUOANIECKOM TabIIHIIe, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DBJISKTPOHOB U  pPacHpelesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHHUH B Tpejenax MajblX MEPUOJIOB U
TJIaBHBIX TOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B PEaKIuu
BEIIIECTB, MO TEIJIOBOMY 3 (}EKTy, MO0 M3MEHECHHIO CTEIICHEW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHCIUDHUUICCKHEC XUMHUYCCKHE
CBOMCTBA MPOCTBIX M CJOXXHBIX BEIIECTB, IOJITBEPKIAas OIMNKMCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBJISAITh YPABHEHUS DJIEKTPOIUTUYECKOW JTUCCOLUUAIMU  KHUCIIOT,
LIEJ0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHUSI pEaKlMii, TOATBEPKAAOIIUX CYIICCTBOBAHUE
TEHETUYECKOU CBSI3U MEXKy BEIIECTBAMU PA3TUYHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX peaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKMX IMPEBpaICHU B pa3IdYHbIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmysie COCIUHEHHS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON PEAKIINH;

co0JIr01aTh IpaBUJiia MOJI30BAHUS XMMUYECKOM MOCYI0M U 1Ta00paTOPHBIM
obopynoBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIECTBAMU B
COOTBETCTBHUM C HWHCTPYKIHUSIMU TIO BBITOJHEHHUIO JIA0OPaTOPHBIX



XAMHUYECKHX OIBITOB O MOJYYSHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriIeKHcIIoro ras3a);

IPOBOJIUTH PEAKIINH, ITOITBEPIKAAFONINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOpUI-, OPOMHUI-, HOIWI-,
KapboHat-, (ocdar-, cummkar-, cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI
AMMOHUSI ¥ HMOHBl W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEIIECTB;

IPUMEHSTH OCHOBHBIC OIIEPAIlH MBICIIUTEIBHOM JIEATEIIEHOCTH — aHAITU3 U
CHHTE3, CpaBHEHUE, 0000IIEHHE, CUCTEMATH3aIUIO, BBISBICHUE TPUIHHHO-
CIICICTBCHHBIX CBSI3€H — JUIS M3YyYEHHS CBOMCTB BEHIECTB U XUMHUYECKHX
peaKnuii, eCTeCTBEHHO-HAy4YHbIC METOJbl TIO3HAHHS — HaOJI0JCHNE,
U3MEpeHue, MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbBIN U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LN (pPOBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTCCTBO3HAHHMS U 5 ) bubnuorexa [IOK
' MPAKTUYECKOU NeATEITbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BelecTBa 1 XUMHUYECKHE 15 1 bubnuorexa [IOK
' peakunu https://m.edsoo.ru/7f41837¢c
Hroro no paszaeny 20

Paznen 2. BaxHeiilne nmpeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB

71 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bogopon. [Tonstue o 3 1 bu6nmorexa LIOK

) KHMCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsarue 06 5 1 1 bubmoreka LIOK

) OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka IIOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paspnen 3. Ilepunoanueckuii 3axkoH u [lepuoguyeckasi cucrema xumnyeckux 3jaeMeHToB /. . MenneneeBa. CTpoeHue aToMoB.
XHMI/I‘ICCKaH CBA3b. OKHCJIHTCJILHO-BOCCTaHOBI/ITeJIbHI)Ie pealcum[

3.1

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

7

bubanoreka IJOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XUMHUYECKUX djieMeHToB /1. U.
MenaeneeBa. CtpoeHue aToma

Xumudeckas CBI3b.

39 0 g bubnmoreka [IOK
' KHCITUTEIIbHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKLIUU
bu6nmoreka [IOK
14 15
TOTO TO pasAety https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [TOK
P p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 5
[TPOI'PAMME
9 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jeioB U TeM uuppoBbIe
Ne i/ P Konrpoabnubsie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznea 1. BemecTBo M XuMHuyeckmne peakuun
11 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 1 bubnmnorexka HOK
' OCHOBHBIX pa3/IeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [IOK
' peakuun https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | ) bubnnoreka [JOK
' XHWMHUYECKUE PEAKIINN B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17

Pasznen 2. Hemera/jibl M UX COeIUHEHUSA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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21 OO01mas XapakTeprucTUKa XUMUIECKIX

bubnunoreka LIOK

4
sneMeHToB VIIA-rpynmnsl. ["agorensl https://m.edsoo.ru/7f41a636
- Oo6wmas Xapi;(IszHcha XgMI/I‘ICCI(I/IX ; Bu6miorexa LIOK
) JJICMCHTOB “IPYIIIBL fcpa 1 ee https://m.edsoo.ru/7f41a636
COCTMHCHUS
. Obmas xapi;i:epucmxa )X/IMquCKHx ; Bu6uorexa IJOK
) JICMCHTOB “TPYmmbI. A30T, docop n nx https://m.edsoo.ru/7f41a636
COCTMHCHHUS
24 Obmas xapzllichszcha X;/IIMI/I‘ICCKI/IX . Bu6uorexa IJOK
' ICMCHTOB “TPYIIIBL FTICpoA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
HWroro no paszaeny 25
Pazgen 3. MeTa/luIbI M HX COeTUHEHU S
31 06 . 4 bubnuoreka [{OK
) HHE CBOMCTBA METAILIOB https://m.edsoo.ru/7f412636
39 B . 16 bubnuoreka [IOK
. QXHEUIIINE METAJUTBl U UX COSTUHCHUS hitps.//m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa u Matepuaibl B )KU3HH YeJIOBEKa 3 bubmorexa HOK
' - p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoe Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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

8 KIIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Koutpoabsubie IIpakTuueckue o p
n/n Bcero H3yyeHHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bubnuorexa [IOK
JKW3HU yernoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
b IlonsaTne o MeToxax 1Mo3HaHUS B 1 bubnunoreka LIOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuoreka [IOK
oOparieHus ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
4 Yuctele BemiecTBa U cMecH. CrmocoObl 1 bub6nunoreka LIOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
S ng)aKTI/I‘leCKaH pa6oVTa Ne 2 1 Bu6miorexa LIOK
«Pasnenenme cmeceit (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOM COJIN)»
6 A i bubmuoreka [{OK
TOMBLH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKH 1 bu6nmorexa LIOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
3 H 1 bubmuoreka [{OK
POCTRIC H CHOHRIC Bemectsa https://m.edsoo.ru/ff0d2a6¢
but6mmorekxa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK

10
Xumuueckas popmyia. BareHTHOCT hittps://m.edsoo.ru/ff0d2eac
aTOMOB XHMHYECKHUX JIEMECHTOB

11 OTHOcUTENbHAS aTOMHAs Macca. bubnuorexa [IOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c

12 MaccoBast 1011 XUMAYISCKOTO bubnunoreka LIOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c

13 KonuuectBo BerecTBa. Moiib. bub6nmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230

14 duznyeckue 1 XMMHUUECKHUE SIBICHUS. bu6nmorexa LIOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U ycnoBus NpoOTEKaHUs bubnuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMS MacChl BEIIECTB. bubnuoreka [JOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

| Do somrior s Bumonea LOK

H yp o https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUI

s Knaccn@zmaunn XUMHYECKUX Bu6miorexa LIOK
DEAKIIHI (COCAUHCHI, Pa3IOKCHIA, https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)

o M. B. .HOMOHOCO]:) 6— g‘-ICHI)II/I- Bu6miorexa LIOK
DHIHKIOTCIHACT. 17BO HjeHHe 1 https://m.edsoo.ru/ff0d40c4
cUucTeMaTu3alus 3HaHUi

20 KonTtponsHas padora Nel no reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmechk ra3zos. Cocras Bu6uorexa IJOK

21 BO3yXa. Kucmopoa — snemMeHT u

npocToe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK

22
KHCIOPOAA (pEAKLLIH OKUCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax

23 CH6OCO6BI MIOJIy4€HUsl KUCI0pOoJa B Bu6uorexa IJOK
1abopaTopuu U IPOMBIILIEHHOCTH. hitps.//m.edsoo.ru/f0d497a
IIpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit

24 peaKkuuu, MOHSITHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPAaBHEHHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUAX

s §OHHHBO (ned1b, yroms u MegaH). Bu6miorexa LIOK

ArpASHCIHC BOSYXa, CHOCODRI €ro https://m.edsoo.ru/ff0d4c4a

MpeIOTBPALCHUS

2 HIPIaKTquCKaﬂ pa((iSOTa Ne 3 mo Teme Bu6miorexa 1JOK
«Ilomyuenne u codnpanue https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3yUYEHHUE er0 CBONCTBY

27 Bonmopon — anemeHT u npoctoe Bbubmmoteka [JOK
BeniecTBo. Haxoxnenue B npupojie https://m.edsoo.ru/ff0d4dd0

8 duznyeckre 1 XUMHUUECKHE CBOICTBA bu6nunorexa LIOK
Bojopoaa. [Ipumenenne Bogoponaa https://m.edsoo.ru/ff0d4dd0

29 0 bubnuorexa [{OK

OHATHE O KHCITOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2

30 CrniocoOblI moryueHus BO0poia B bubmuoteka [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0

N HIPIaKTI/IHGCKaSI pagom Ne 4 o Teme Bu6uorexa IJOK
(«OTYHCHHC 1 CODMPARHE BOAOPOAA, https://m.edsoo.ru/ff0d4{42
U3Y4YEHHE €ro CBOMCTBY»

39 MossipHblii 00bEM Ta30B. 3aKOH bubmuoteka [IOK

ABorazipo

https://m.edsoo.ru/ff0d542e
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Brruncienusa o0béMa, KOJIMYECTBA

33 bubnunoreka LIOK
BOLICECTBA [a3a 1o €ro mBeCTHO.l.\/[y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY

34 Brrunciienus 00EMOB ra3oB 110 Bu6mmorexa [IOK
ypaBHeHI/IIO"p CAKIUH Ha OCHO]Ee https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUI ra30B

35 dusnyecKkre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. ITonstue 00 bubnuorexa [JOK
UHJUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pacTBOpuUTEIb.

37 Haceiennnie 1 HeHACBIIIEHHBIC bubnunoreka LIOK
pacTtBopbl. MaccoBasi 107151 BENIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 mo Teme

38 «IIpuroroBiieHrE PaCTBOPOB C bubnuoreka [IOK
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»

39 KontponsHas padora Ne2 mo Teme bubnmorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, KJIacCUpUKaIus, bubmnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

al [TonyueHnue u XMMHUYECKHE CBOMCTBA Bu6uorexa IIOK
KHCIOTHBIX, OCHOBHBIX H https://m.edsoo.ru/ff0d664e
aM(OTEepPHBIX OKCHJIOB

4 OcHoBaHus: cocTaB, KJIacCUpUKaIus, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 ITonyuyenue U XMMHUYECKUE CBOMCTBA bubmuoteka [IOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukaus, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

45
KHUCIIOT https://m.edsoo.ru/ff0dfee2
» Comm écpez[HHe): HOMEHKJIATypa, Bu6uorexa IJOK
CHOSO B TIOMYHCHITL, XHMUHACCKHE https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 3334 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enetnyeckas CBS3b MEXKIY Bu6morexa [OK
faccamu Hue OpramiHeciix https://m.edsoo.ru/00ad9a50
COeTMHEHU I
49 O06001IeHre U CUCTEMATU3AIHS bubnuoreka [{OK
3HaHUH https://m.edsoo.ru/00ad9cb2
5 'I%)HTponLHa;I pabota Ne3 o teme Bu6uorexa 1JOK
CHOBHI)IGUEJ'IaCCBI HEOPTraHUYECKHUX hitps://m.edsoo.rw/00ad9ea
COeTUHEHU I
| [TepBbie MOMBITKH Knaccnl@_q)[HKauHH Bu6morexa [OK
XUMUYECKUX AIeMeHTOB. [lonsaTHEe 0 hitps://m.edsoo.r/00ad9ffa
IpyIIax CXOAHBIX AJIEMEHTOB
[Iepuoanueckuii 3aKOH U
59 [Iepnonnueckas cucrema bubnmnorexka HOK
XAMUYECKUX dieMeHToB /1. U. https://m.edsoo.ru/00ada52c
Menneneena
53 I bubmnoreka IIOK
CPHOJIBL, TPYTTIRL, HOATPYIIIBL https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060n0qe1<v Bu6motexa 1JOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit

cuctemsl J[. . MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XUMHU4YECKOI O
3JIEMEHTA IO €ro MOJIOKEHUIO B

bubnunorexa LIOK

56
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuoanyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. Bu6muoteka [JOK
N. MenaeneeB — yu€Hblid, eaaror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
o5 Pe3epBHBIiT ypoK. O606£L[/€HI/IC u Bummorexa [IOK
CHCTEMATHSAMIT SHAHIH https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoepouHas pabota
KonTponbnas padota Ne4 no teme
59 «CTtpoenue atoMa. XuMHUYECKast bubnnorexa [JOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
MpoBepoyHas pabora
60 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnnorexa [JOK
XAMHUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 1 bubnuoreka [{OK
OHHAA XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
62 KoBaneHTHas nosnsipHast XUMHYECKas bubmuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasienTHas HenomnspHas bubmmorexa LIOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
64 C bubmnoreka IIOK
TCHCHD OKHICIICHIA https://m.edsoo.ru/00adae28
65 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE bubmnoreka IIOK
peakuuu https://m.eds00.ru/00adb076
66 0 but6mmorekxa [IOK
KHUCJIUTENIA U BOCCTAHOBUTEITH hitps://m.cdsoo.ru/00adb076
67 PesepBHrlit ypok. O60011eHue u bubmuoreka [IOK

CHCTeMaTHu3alus 3HaHuH 10 TeMe

https://m.edso0.ru/00ad9cb2
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«Ctpoenue aroma. XuMudeckas
CBSI3b»

63 PesepBHbIil ypok. O6001ICHHE 1 1 bubmuorexa [IOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBHLIEE KOJIMYECTBO YACOB I10 68 5 4
[MTPOI'PAMME
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne ara uudgposbie

Tema ypoka Kontpoabsubie IIpakTHnueckue A p
n/n Bcero u3ydyeHusi odpa3zoBaTesibHbIE

padoThI padoThI
pecypcsbl

[lepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/00adb59e
Menneneesa

) 3aK9HOMepHOCTH B U3MEHEHUU | Bubmiorexa 1OK
cBOMCTB XIM HHCCKHX STEMCHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmnoreka IIOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpsl XUMHY€ECKOI CBSA3U U THIEI 1 bu6nmorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 «IToBTOpenue u yroybnenue 1 1
3HaHUI OCHOBHBIX Pa3/esioB Kypca
8 Kiracca»

6 Knaccudukamnmss XumMuaecknx 1 bubnuotexa [JOK

peaKuurii Mo pa3IMYHbIM MPU3HAKAM

https://m.edsoo.ru/00adbcb0
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ITonsiTHE O CKOPOCTH XMMHUYECKOU

bubnunoreka LIOK

7 .
peaxuuu. [IOHATHE O FOMOTEHHEIX 1 https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLUsIX
ITonsiTEe 0 XUMUYECKOM
paBHOBecuu. DakTOphI, BIUSAIONINE Bu6uorexa LIOK
8 K KOM K
Ha CROpOCTH XHMITHECKOMN peakiti https://m.edsoo.ru/00adc28c
Y MOJI0KEHNUE XUMHYECKOTO
paBHOBECHsI
9 OKHCIIUTEIIBHO- bubnuorexa [JOK
BOCCTAaHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
0 Teopus BHGKTngII/ITI/I‘{eCKOI/I ; Bu6miorexa LIOK
FIMCCOLIHMATUTH. LAITHHDIC 1 CITADRIC https://m.edsoo.ru/00adcd68
SIEKTPOJIUTHI
1 1 . bubnunoreka LIOK
OHHBIC YPABHCHHA pEakitiH https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaHMI B CBETE NIPEICTABICHUIM Bbu6mmoteka [JOK
00 JIEKTPOIUTUICCKOU https://m.edsoo.ru/00add5d8
JUCCOLIAIIUU
" XUMUYECKue CBOIiCTBA gonen B Bu6uorexa IJOK
cBete HpeHCTaBHeH?H N https://m.edsoo.ru/00add8b2
3IEKTPOJUTUYECKON JUCCOLMAIITT
14 0 . bubmuoreka [{OK
0 €eo 0JIN3€ COoJe
HUTHE O THAposH sen https://m.edsoo.ru/00add9d4
15 O000I11IeHIE U CUCTEMATHU3ALIUS bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/00addd12
6 HI])paKmquKasl pabora Ne 1. Bu6miorexa LIOK
«Pemenne sKcrepuMeHTaATbHBIX
p https://m.edsoo.ru/00addbfa
3a71a9»
17 KontponsHas padora Ne2 mo Teme bubmorexa LIOK

«INEKTPOIUTHYECKAS

https://m.edsoo.ru/00addecO
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aycconuanys. XUMUYECKHe
pEaKkIUK B paCTBOpax»

O6ma;1 XApaKTCPHUCTHUKA I'aJIOTCHOB.

bu6nmoreka [IOK

18 XUMHUYEeCKHEe CBOMCTBA Ha IIpUMEPE
pHMEp https://m.edsoo.ru/00addfe2
xJiopa

o XJ10pOoBOAOPO. S:OJ'ISIHaSI KHCJIOTA, Bu6muorexa LIOK
XUMUYECKHUE CBOMCTBA, MOTYyUYEHUE

’ Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE

20 HHpaKTquCKa;I pa60Tva No 2 o Teme Bu6muorexa LIOK

«ITonmydenne consTHOM KUCTOTHI
Y N - ’ https://m.edsoo.ru/00ade348
M3y4yeHUe €€ CBOMUCTB»

) Brruucnenus no YPaBHEHHAM Bu6muorexa 1JOK

XUMUYECKUX PEAKIUH, €CIIH OJUH
PCaKILu, A https://m.edsoo.ru/00ade488
U3 pEareHTOoB JIaH B U30BITKE

29 OO01mmas xapaKTeprCcTUKA YJICMCHTOB bubmmoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.

73 Haxoxnenue cepol u eé bubnunorexa LIOK
COCIMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI

9 EepOBonopoz[, CTpOEHUE, Bu6miorexa LIOK

M3UYECKUE U XUMHUECKHE
. https://m.edsoo.ru/00ade802
CBOMCTBa
s gKCI/II[LI cepbl. CepHas KACIIOTA, Bu6miorexa I[OK
M3UYECKUE U XUMHUECKHE
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMHUYECKHUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 IIOJIyYEHUSI CEPHOU KUCIIOTBI. bubmuoteka [IOK

XHUMUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpebl
COEAMHEHHSIMU CEPbI

https://m.edsoo.ru/00adec8a
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Briuncienne MaccoBOi 101U

bubnunoreka LIOK

27
BBIXOJIa MPOAYKTA PEAKI[UU https://m.edsoo.ru/00adec8a
OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB

5 VA-rpynmsl. Asor, bubnuorexa [JOK

8 PACIPOCTPAHCHHUE B HIPUPOJIE, https://m.edsoo.ru/00adecabd
¢busnvecKkue 1 XUMHYECKHE " ]
CBOMCTBA
AMMHaK, ero pu3nvecKue u Bu6miorexa LIOK

29 XHUMHYECKUE CBOMCTBA, MMOJy4YCHHE httos://m.edsoo.ru/00adf004
U IPUMEHEHUE P, ]
[IpakTuueckas pa6ora Ne 3 o Teme Bu6miorexa LIOK

30 «IlonyyeHne aMMHuaKa, H3ydeHUE httos://m.edsoo.ru/00adf1 80
€ro CBOMCTB» DS ]

31 A3oTHas KuCOTa, e€ husmuecKue u bubanorexa LIOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPAJIbHBIX Bu6uorexa 1JOK

32 i X
yRobpemnit, Xumrieckoe . https://m.edsoo.ru/00adf518
3arps3HEHUE OKpYXKaroleil cpeibl
COEIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u Bu6miorexa LIOK

33 dochopHas kucnoTa, GPU3NIECKHE U hitps:/m.edsoo.ru/00ad68a
XMMHUYECKHE CBOWCTBA, MTOJYyUCHHE T '
Hcnonbs3oBanue pocdaTtos B

34 KauyeCTBE MUHEPAIBHBIX bubmuoreka [IOK
ynoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl hocdaTamu
VYrnepon, pacipocTpaHEHHUE B Bu6nnotexa [IOK

35
HpHpOZe, (bHSHqECKHe " https://m.edsoo.ru/00adfd9c
XMMHYECKHEe CBOWCTBA

36 Oxcunpl yriaeposa, ux pusndeckue bubmuoreka [IOK

1 XMMHYECKHE CBOMCTRBA.

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKosornyeckue mpoodIeMsl,
CBSI3aHHBIE C OKCHJIOM YTJIepoaa
av)

37 VYronbpHas KUCIIOTA U €& CONH buomorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme

38 "Ilosryyenue yriieKucioro rasa. bubnunoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"

% [TepBoHavabHBIC TOHATHUS 00 Bu6muorexa LIOK
OPTAHIHICCKHX BCIICCTBAX KaK O https://m.edsoo.ru/00ae054¢
COCAMHEHUSX YIaepoaa

40 KpeMuwuii 1 ero coeTMHEHUS bubmmorexa [TOK

https://m.edsoo.ru/00ac080a
[TpakTuueckas padbora Ne 5.

41 Penienne sKCIepUMEHTABHBIX bubnmorexa [IOK
3a1ad4 1o teme «Bakueiimue https://m.edsoo.ru/00ae0bf2
HEMETAJIBI ¥ UX COCTUHCHUS

2 B neverammn Bumuorexa LIOK

https://m.edsoo.ru/00ac0el 8
COCTMHEHUS
OO6mras xapakTepucTuKa
XUMHYECKHUX DJIEMEHTOB —

13 MeTaJUI0B. MeTtainueckast CBSI3b U bubmmoreka [IOK
MeETaIn4YeCcKast KpUCTaJInIeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJI0B

N https://m.edsoo.ru/00aecl1156
HaIpsHKEHUH METaJIOB
45 O61ue cnocoObl MOTyYeHHUS bubmuoreka [IOK

MeTasioB. CruiaBel. BerauciaeHnns

https://m.edsoo.ru/00ael 156
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10 YPAaBHEHMAM XUMHYECKUX
peakuui, eciiu OJUH U3 PEarcHTOB
COJICPKUT IPUMECHU

46 I bubnunoreka LIOK
OIUITHE O KOPPO3HI METAILIOB https://m.edsoo.ru/00ae1278
47 bubnunoreka LIOK
Ienotnee Merauis! https://m.edsoo.ru/00aec14b2
48 Oxcupl ¥ TUIPOKCUIBI HATPUS U bubnmnoreka HOK
KaJus https://m.edsoo.ru/00aec14b2
49 [IlenoyHO3EMENBHBIE METATIIBI — bubanorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8
50 B . bubnuoreka [{OK
HHCHIIHIE COCAMHCHHA KaTPUIA https://m.edsoo.ru/00ael5e8
51 O06001IeHNEe U CUCTEMATU3ALIHS
3HaHUUI
5> YKécTkocTh BOMBI M CIIOCOOBI €8 bubmmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
53 P}E%KTI/I‘ICCK&H pabota Ne 6 o TeMe Bu6uorexa IIOK
GCTKOCTB”BOI[I)I 1 METOJIbI €€ https://m.edsoo.ru/00aelae8
YCTpaHEHHsI
54 A . bubmuoreka [{OK
JTOMITHITH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubmuoreka [IOK
TAJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56
Keneso https://m.edsoo.ru/00ac1d86
57 Oxcupl, THIPOKCHIIBI U COITU bubmuoreka [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
58 O06o001meHre 1 CHCTEMaTH3aIIHS

3HAHUH
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[TpakTuyeckas padora Ne 7.

59 Pemenue skcnepuMeHTaIbHBIX 1 bubmmoreka [JOK
3a7a4 no teme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCUHEHUSD)
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKLUHN, ECIIH OUH
60 W3 pEeareHTOB JIaH B M30BITKE WIIH 1 bub6nmoreka [IOK
COAEPKUT NpuUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakiuu
61 O06001IeHrEe ¥ cCHCTeMaTH3aIs 1
3HAHUU
KontponbHas padota Ne4 o reme
62 «Baxkneimme MeTasIbl U UX 1
COEJIMHEHU S
63 BemectBa u marepuassl B | bubnuoreka [IOK
HOBCEIHEBHOM KU3HU YETOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE | bubnnorexa [JOK
OKpYKaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun 1 bubmuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001eHNE 1 1 bubmuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ac0d0a
67 PezepBHblit ypok. O00011eHne 1 1 bubnmnoreka HOK
cHCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/00adb33¢c
63 PesepsHblil ypok. O6001eHue u 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHLIC XUMHNYCCKHUEC ITIOHATHA»

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XHUMHYECKHMX MOHSTHI: aToM,
MOJIEKYJla, XUMHUYECKUH 3JIEMEHT, MPOCTOE BEILECTBO, CI0XKHOE
BEIIECTBO, CMECh (OJAHOPOAHAs M HEOAHOPOJAHAs), BAJIEHTHOCTD,
OTHOCUTENIbHAsI aTOMHAasi M MOJEKyJspHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas J0JI1 XUMHUYECKOTO
3JIEMEHTa B COEMHEHUH, MOJIIPHBII 00BEM, XUMHUECKas peaKiys,
KJIaccCupUKalMg  peaklUuid: peakUud COCIAMHEHHUS, peaKluuu
pa3NoKEeHUs, peakUuu 3aMeLICHMs, peaknuuu oOMeHa, 3K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(deKT peakuuu, pacTBop,
MaccoBas J10JIs BelecTBa (IPOIIEHTHAs! KOHIIEHTpAalMs) B pacTBOpe

HWIUTIOCTPUPOBATE B3aAUMOCBS3b OCHOBHBIX XHMHUYCCKHUX MOHATHH U
IMPUMCHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

1.4

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISi COCTaBJIEHUS (OpMYJT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN
pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MacChl BEUIECTB,

IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYE€HHs, 3aKOHa
ABorazpo

1.5

1.6

ONpeAeNsATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHapHBIX
COEIMHEHUSIX

KJaccu(UIUpPoOBaTh XUMHYECKUE PEAKIHUU (IO YUCIYy M COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P (HEKTY)

1.7

1.8

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYK) MAacChI
BEILIECTB

BBIYHCTISATH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (opmylie
COEIMHEHMUS,

1.9

1.10

BBIYUCIIATH MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOTIOACHHE,
W3MEPEHHE, MOJICTUPOBAHHUE, OKCHEPUMEHT  (peajdbHBIl |
MBICJICHHBIN )

ITo Teme: «BaxkHeimme npeacTaBUTEIN HEOPTAHUYECKUX BEIIECTBY»




2.1

2.2

PACKpbIBATH CMBICII OCHOBHLBIX XHUMHWYCCKUX MMOHSATHH: OKCH I,
KHCJI0Ta, OCHOBAHHUC, COJIb

OIPEIETSATh MPUHAUIC)KHOCTh BEIIECTB K ONPEAeNEHHOMY KIlaccy
coeanHeHui o Gpopmynam
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KJIaCCH(bHL[I/IpOBaTB HEOPraHN4€CKHEC BEIICCTBA

24

2.5

2.6

XapakTepu3oBaTh (OMHCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKJasl OMKMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMHM  COOTBETCTBYIOUIMX  XUMHYECKHX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOT'O0 COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKHUX
IIPEBpAILEHUH B PA3JIMYHBIX YCIOBUSIX

CIEAOBaTh MpaBUJaM IMOJb30BAHUS XUMHUYECKOM TOCYIOW U
nabopaTopHBIM 000PYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIleHUS C
BELIECTBAMH B COOTBETCTBHUM C HMHCTPYKLMSIMH IO BBIIOJHEHHUIO
1ab0PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB C OMpeNeNEHHON MaccoBOM JoJiel pacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATh U MPOBOJUTH XMMUUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C MOMOIIBIO
WHAUKATOPOB (JTaKMyC, heHoIpTaICHH, METHIIOPAHXK H JPYTHUE)

2.7

IIpOBOAUTH paC‘IéTH 10 YPAaBHCHUTIO XHUMHUYECKON pC€aKuuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTpoeHHe aTOMOB.
Xumnyeckas cBsizb. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIII

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUH: SIpO aToMa,
JIEKTPOHHBIA CJOM aToMa, aTOMHas oOpOWTanb, paauyc aToma,
XUMHYECKas CBS3b, MOJSPHAsl W HETMOJISIpHAs KOBAJIEHTHAsl CBSI3b,
ANEKTPOOTPHULATEIBHOCTh, WOHHAs CBSI3b, HMOH, KaTHOH, AHWOH,
CTENEeHb OKUCIICHHUSI

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC 3JICMCHTDI

33

OIMCBIBATh U XapaKTepH30BaTh TabanuHyto Gopmy Ileproanueckoit
CHCTEMBI XMMUYECKHX DJIEMEHTOB: pa3jMyaTh IOHITHS «TJIaBHAs
noarpynna (Arpynna)» u «mnobouynas mnoarpynna (brpymma)y,
«MaJIbIe» U «OOJIBIINE) TIEPHOJIBI
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3.5

3.6

packpsiBaTh cMbica [lepuoamdeckoro 3axkona JI.M. Menneneesa:
JEMOHCTPUPOBaTh IOHMMAHHME NEPUOAMYECKON  3aBUCHUMOCTH
CBOWCTB XUMHNYECKUX DJIEMEHTOB oT nux IIOJIOKCHU S B
IIepuonnueckoii cucreme

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpble UMEIOTCS B  TabmuIe
«ITepuogmueckas  cuctemMa  XuMHU4Yeckux  anmemeHToB .M.
MenzeneeBa» C YHUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsan sjapa, oOlee Yucio
AIIEKTPOHOB U paclpeaesieHUue UX MO0 AIEKTPOHHBIM CIIOSIM)

OTpEAENATh CTENEHb OKHUCICHUS DJJEMEHTOB B  OWHApHBIX
COETUHEHUSIX




3.7

OMpEeNEeATh BUJ XMUMHYECKOM CBsI3M (KOBaJEHTHAs M HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX

9 KVIACC

Kox
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

IIo Teme: ((BCH_IGCTBO U XUMHUYCCKas pCaKIus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKUX IMOHSATUN: PacTBOp,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS AUCCOLMALIMS,
peakIy MOHHOTO OOMEHa, KaTallu3aTop, XUMUYECKOE PAaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTEILHOBOCCTAHOBUTEIIbHBIC peakuuu, OKHCITUTEND,
BOCCTAHOBUTENb, OKHUCIEHUE U BOCCTAHOBJICEHHUE, AJUIOTPOMHUS,
aM(OTEepHOCTh, XHUMHUYECKas CBA3b (KOBAJIGHTHAs, HOHHAas,
MeTaJIn4ecKas), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKIuu

1.2

1.3

1.4
1.5

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U
IPUMEHSATh 3T MOHATHS IIPU OMMCAHUM BEIIECTB U MX MTPEBpaILEHU
COCTABJISATh YPAaBHEHHsI 3JIEKTPOJIUTUYECKON AMCCOLMAMU KUCIIOT,
LIEJI0OYEN U COJIEH, NOJIHBIE U COKPAILEHHBIE YPABHEHUS PEaKIUi
HMOHHOT0 OOMeHa

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA
MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OaiaHca 3THUX peakLuit
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOM peakliuu

IlIo temam: «HemeTanmnapl M MX COEOMHEHUS» U «MeTalapl U HX
COCAUHCHUA»

2.1

2.2

XapakTepu3oBaTth  (OMHCHIBaTH) 00mMe U  cnenuduueckue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILIECTB, MOATBEPKAAs
OTMHMCaHUE TMPUMEPaMU MOJICKYJIIPHBIX W HMOHHBIX YPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYHICCTBOBAHNEC
TCHETHYCCKOM CBSI3U MCXKIAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

24

2.5

MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS,
BO3MO’KHOCTH MPOTEKAHMS XUMUYECKUX TTPEBPAIICHUI B Pa3TUIHBIX
YCIIOBHSIX

ClIeIOBaTh TMpaBWJIaM TOJNB30BAaHUS XUMHUYECKOW TMOCYIOol U
abopaTOpHBIM O0OPYOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
Ja00PATOPHBIX XUMUYECKUX OIBITOB TIO MOJYICHUIO H COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTO Ta3a)

MPOBOJNTh PEAKIMHU, MOATBEPKAAIOIINE KAa4eCTBEHHBIH COCTaB
pPa3IMYHBIX BEMICCTB: PACIIO3HABATH ONBITHBIM IyTEM XIIOPH-,
Opomuna, woaua, kapOonar, dQocdar, cunmkar, Ccynbdar,




TUAPOKCUAUOHBI, KATUOHBI aMMOHHS, WOHbI U3YUYCHHBIX MCTAJIJIOB,
IMPUCYTCTBYIOIIKUEC B BOOAHEIX paCTBOpax HCOPraHUYCCKHUX BCIICCTB

3 [To Teme: «XuMHs U OKpY>Karolasi cpeia

31 pacKphIBaTh CMBICII OCHOBHBIX XuUMHuYeckux moHatuil: [IJIK
BEILIECTBA; KOPPO3HUsI METAJIJIOB
MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU JEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIUIo,

39 BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI HM3Yy4YCHHS

CBOMCTB BEIIECTB M XUMHUYECKHX DPEaKIIHi; eCTeCTBEHHOHAYy4HbIE
METOJIbI TIO3HAHUS — HAONIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,
9KCIIEPUMEHT (peabHbI U MBICJICHHBIN )

IMPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUA

8 KVIACC

Kox
1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

HepBOHa‘IaJ'ILHHe XUMHNYCCKUC ITOHATHUA

1.1

IIpenmer xumun. Ponp XMMHUU B KU3HU 4YETOBEKa. XUMHUSA B CUCTEME HayK.
Tena u BemectBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BEIIECTB

1.2

1.3

[TonsiTHe 0 MeTOJaX MO3HAHUS B XUMUU. YncThle BemecTBa U cmecH. CriocoOsl
paszencHus cMecen

ATOMBI M MOJIEKYJBl. XUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX
351eMeHTOB. [IpocThlie U Cl10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

1.5

Xumunueckast popMyiia. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOCUTENbHAs aTOMHas  Macca.
OtHocuTenbHas MoOJIEKYJsIpHas Macca. MaccoBas J10J11  XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUH

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBsI3b KOJTMYECTBA,

Macchl W YHMCIIa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacu€rel mo dopmynam
XUMHYECKHX COCTUHEHUM

1.6

1.7

dusnyecKkue ¥ XUMUYECKHE SBIICHUS. XUMHUCCKas PEaKIUsI M €€ MPH3HAKH.
3aKOH  COXpaHEHHS  MacCchl  BellecTB.  XHMHYECKHE  ypaBHEHUS.
Knaccudpukanus XUMHYSCKUX  peakiuid  (COSAMHEHUS, Pa3JIOKCHUS,
3aMeleHus, o0OMeHa)

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCyIou, C
npaBuIaMu paboTHI B JabOpaTOpuu U MpuéMamMu oOparieHus ¢ JJ1abopaTopHbIM
o0opyaoBaHHEM, W3Y4YeHHE M OmHucaHue (U3MUECKUX CBOMCTB 00pa3lioB
HEOPTraHWYECKUX BENIECTB, HaOmoAcHUEe (u3ndeckux (TUIaBICHHE BOCKa,
TasHHE JIbJIa, PACTUPAHME caxapa B CTYIIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOpPEHHE CBEUYM, TMPOKAIWBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHHM, HAONIOJEHHWE U OIHCaHUE
NPU3HAKOB TMPOTEKaHHWS XHMHUYECKUX peakluil (pasfnokeHue caxapa,




B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe
ruapokcuaa meau(1l) mpu narpeBanuu, B3auMOJCICTBHE Kele3a ¢ pacTBOPOM
conu Meau(1l), u3yuenmne cioco6oB pa3eneHus cMecel (C TOMOIIbI0 MATHHTA,
¢bunbTpoBaHMe, BhIApUBaHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeaeHue
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTaTOB
MIPOBEJICHUS OIbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3/JaHUE
MoJieJield MOJIEKYJI (I1apOCTEP KHEBBIX )

Baxneimue MMPEACTAaBUTCIN HCOPraHNYCCKHUX BCIICCTB

2.1

Boznyx — cmech razo. CocraB Bo3ayxa. Kucinopon — anmemeHT U mpocrtoe
BemlecTBo. Haxoxknenue kucinopoaa B mpupoae, Gpusnueckue U XMMUUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucnopona. CrnocoOsl
HOJY4YeHHUs KUCIOpoAa B J1abopaTopuu M MpOMbINUIeHHOCTH. Kpyrosopor
Kkucnoposa B npupoge. O30H — anorponHas MoaAupUKaLMs KHCI0POaa

2.2

TermoBoii 3¢(ekT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE ITAPHUKOBOT0 3((PEeKTa, pa3pylIeHHE 030HOBOT'O CII0SI

23

24

2.5

Bonopon — anemeHT u npocroe BemecTBo. HaxoxkaeHue Booposia B Mpupoze,
¢usnyeckue M XUMHUYECKHE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IMOIy4EHUSI.
Kucmaote! u comu

MonsipHblii 00BEM ra30B. Pacu€Tsl Mo XUMHYECKUM YPaBHEHUSIM

®uznyeckue CBoOWCTBa BOAbl. Boaa kak pacTBopurtenb. PacTBOpEI.
HacplilienHbie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTDH BEHIECTB B BOJIE.
MaccoBasi 1011 BellleCTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. Kpyrosopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOA. OXpaHa M OYUCTKA
MIPUPOAHBIX BOJI

2.6

2.7

2.8

Knaccudpukanuss Heoprannueckux coenunennit. Oxcunapl. Kimaccudukarms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HeconeoOpasyrone. HomeHkmaTypa okcuaoB. OU3MUECKue M XUMHYECKUE
cBoiicTBa okcuoB. [loydyeHne oKCHI0B

OcnoBanus. Kiaccudukanus oOCHOBaHM: IIENOYM U HEPAaCTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHni. OU3NYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [loiryyenune ocHOBaHUM

Kucnotsl. Knaccudukanuus xucnor. Homenknarypa kucinor. dusndeckue u
XUMHYECKHE CBOWCTBA KHUCIOT. Psan akruBHocTH MetaimoB H.H. bekerosa.
[Tomyyenue kuciaot

2.9

2.10

2.11

Commu. Homenkiarypa coseil. uzndeckne U XMMHYECKHUE CBOMCTBA COJIEH.
[Tonyuenue coise

I'eneTmueckas CBI3b MCKIY KiIlacCaMU HEOPTaHUYCCKUX COe,Z];I/IHeHI/Iﬁ

XUMHYECKUN DKCIEPUMEHT: KAuEeCTBEHHOE OINpEIEICHUE COJAEPKAHUS
KHCJIOpOJia B BO3JyXe, MOJlydeHue, coOupaHue, paclio3HaBaHUE U M3yueHUE
CBOICTB KUCJIOPOA, HAOIOIEHNE B3AaUMOACHCTBUSI BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHMSI U TIPEKpallleHus: TOpeHus (1oxkapa), O3HaKOMJIEHHUE ¢
oOpa3lilaMd OKCHJIOB M OIHMCAHHE WX CBOWCTB, IMOJy4YeHHE, COOUpaHHE,
pacro3HaBaHHE M M3Y4YEHHE CBOWCTB BOJOpOJa (FOpeHHE), B3auMOJIEHCTBHE
BOJIOpOJA c OKCHJIOM meau(1l) (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAJIOB), HAOJIIOICHHE O0pPa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,




3.1

UCCIIEIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHsS BEIIECTB C  PA3IUYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpEeAeTIEHHOW MaccoOBOU
JIOJIE  pAacCTBOPEHHOTO BEILECTBA, B3aUMOJECHCTBUE BOJABI C METAJLUIAMH
(HaTpueM W KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
OINpE/C/ICHUE PACTBOPOB KHUCJIOT M ILIENOYEH C IOMOIIbI0 HHJIUKATOPOB,
UCCIIeIOBaHHE OO0pPa3IlOB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIAacCOB,
HaOJIOJICHUE M3MEHEHUS OKpacKh HWHAMKATOPOB B PAaCTBOpPax KHCIOT H
mesovei, n3ydeHue B3aumoercteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C METallaMH, pEaKIUil HeUTpalu3aluu, MOJy4YeHHE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajjla JpPYruM H3
pacTBoOpa COJIM, PELUICHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxneniume
KJIACChl HEOPTAHUYECKUX COETMHEHUI»

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMUMHYECKUX JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCcKas CBsi3b. OKUCIUTEIBHO-
BOCCTaHOBUTENBbHBIE PEAKIIUU

[lepBble MONBITKH KJIacCU(PHUKAUU XUMHUYECKUX dyeMeHTOB. llonsatue o
TPYIIax CXOIAHBIX 3JIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT am(pOTepHbIC
OKCHU/IbI ¥ TUIPOKCHIBI

3.2

[Iepnognueckuii 3akoH. Ilepmoaudeckas cuCTeMa XUMHUYECKHX AJIEMEHTOB
.M. MenneneeBa. KopoTkonepuoanas M JUIMHHONEPUOAHAS (OPMBI
[Iepnonnueckoit cucrembl xumudeckux dnemeHtoB .M. Menneneesa.
ITepuoasl u rpynmnbsl. OPU3NYECKUI CMBICT MOPSAJKOBOTO HOMEpPA, HOMEPOB
IIEPHO/1a U IPYIIIBI JIEMEHTA

33

Crpoenue aromoB. CoctaB aTroMHbIX siaep. M3oTonsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB TMeEpBBIX 20 XHUMHYECKHUX DIJIEMEHTOB
ITepuonuueckoit cucremsl .M. MenaeneeBa. XapakrepucTuka XUMHUECKOTO
AJIEMEHTA MO ero noyoxkenuto B [lepuoanueckoni cucreme .M. MenneneeBa

34

3aKOHOMEPHOCTH HU3MEHEHHUsl paJuyca aTOMOB XUMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAIUIMYECKUX CBOWMCTB IO TIPYIIAM M IEPUOAAM.
3nauenue [lepuoanueckoro 3akona u [leproguueckoi CUCTEMBI XMMHUECKHUX
JJIEMEHTOB I pa3BUTUA HAyKu U npakTtuku. .M. MenneneeB — y4é€Hblil u
IrPaKIaHUH

3.5

3.6

Xumudeckasi CBs3b. KoBajeHTHass (TMOJsipHAsT W HEMOJSPHAsi) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenb okuciaeHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknunm. Hpoueccm
OKHCJICHHS B BOCCTaHOBICHHA. OKHUCINTEIN U BOCCTAHOBUTEIIHN

3.7

XUMUYECKUN SKCIIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METAIJIOB U
HEMETaJUIOB, B3aMMOJECHCTBHE TMIPOKCUAA LUHKA C pAacTBOpaMU KHUCIOT U
11eJI0Y€EH, IPOBEICHNUE OIBITOB, MILTIOCTPUPYIOLIMX PUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKLUi (TOpEHUE, pEaKLIUU Pa3JI0KEHUs, COETUHEHUS)

9 KVIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemecTBo 1 xumnueckas peakuus. [loBropenue




1.1

Ilepuonnueckuii 3axoH. [lepuonnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
H.N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBbIX TPEX MNEPHOJOB, KallUsl, Kalbllusi U HX
COCJIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JieMeHTOB B Ilepmogmueckoit
CHUCTEME U CTPOCHUEM HUX aTOMOB

1.2

1.3

1.4

CtpoeHue BelecTBa: BHUABl XUMHUYECKON CBA3U. THUIBI KPUCTAIIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON
pemIéTKH W BUJA XUMHUYECKOW cBsi3u. Kiaccudukamuss W HOMEHKIATYpa
HEOPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOICTBA BEILECTB, OTHOCSUIMXCS K Pa3JIMYHBIM KJIAaCCaM HEOPraHUYECKUX
COEIMHEHUH, TEHETUYECKAsI CBSI3b HEOPIaHMYECKUX BEIIECTB

Knaccudukanus Xumudecknx peakuuii o pa3aIudHbIM IpU3HaKaM (10 YHUCITy
U COCTaBy y4YaCTBYIOUIMX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3 (eKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHCIICHUSI XUMHUECKHX 3JIEMEHTOB, IO 0OPaTUMOCTH,
[0 YYacTHIO Karajau3aTopa). OK30- M DJHJOTEPMUYECKHE pPEaKIUH,
TEPMOXMMHUYECKHE YpaBHEHHs. [[OHITHE O CKOPOCTH XMMUYECKON peaKkinu

ITonstHe 00 O6paTI/IMbIX n HCO6paTI/IMLIX XUMHUYCCKHX PCAKIUAX. ITonsatue o
TOMOI'CHHBIX M TI'CTCPOICHHBIX PCAKIHAX. IlomsaTne ©0 XHUMHYECKOM
PaBHOBCCHHU. (DaKTOPBI, BJIMAIOINIUEC Ha CKOPOCTb XUMHYECKOM p€akuun Hu
MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

1.5

OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMU,  AJIGKTPOHHBIA  OajaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHONW — peakiuu. CocTaBlieHHE YpaBHEHUH
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIM C HCIOIb30BAaHUEM METOIa
JIGKTPOHHOTO OajlaHca

1.6

Teopus MEKTPONUTUYECKON AUCCOIMAIMU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Karuonbl, aHMOHBI. MeXaHHU3M JAMCCOLMALMY BEIIECTB C Pa3IUYHBIMU BUAAMHU
XuMU4eckou cBsizu. Crenenb aucconuanuu. CUabHbIE U c1a0ble JIEKTPOJIUTHI.
Peakuuu noHHoro oomMeHa. YCloBUSI MPOTEKaHUS peaKMii HOHHOTO OOMEeHa,
MOJIHBIE M COKpAIIEHHbIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CONeH B CBeTe IMPEACTaBICHUH 00 dIEKTPOIUTHIECKON
nuccouranuu. KauecTBeHHbIE peakiiuy Ha HOHBL [loHsATHE O ruIponn3e coneit

1.7

2.1

XHUMHUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTANIMYECKHUX
PEeLIETOK HEeOpPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJuloB (rpadura u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHUJA HATpPHUs); UCCIEIOBAaHUE 3aBUCUMOCTU
CKOPOCTH XMMMYECKOW peaKkIMH OT BO3ICUCTBUS pPA3IMYHBIX (PAKTOPOB;
HCCJIEOBAHUE  DJIEKTPOIPOBOJHOCTH  pAacTBOPOB  BELIECTB,  Ipolecca
JUCCOLMAIMU  KHUCJIOT, WIeJIo4ed U coled (BO3MOJKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHUS peaKkIMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOMIUX MPUMEPbl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PeaKLuil (ropeHne, peakliui pa3IoKeHHs, COSJUHEHNU);
pacno3HaBaHUE HEOPraHWYECKUX BEHIECTB C IIOMOIIBK) KadyeCTBEHHBIX
peakLyii Ha MOHBI; PELICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4

Hewmeramnsr 1 ux COCIMHECHUA

OO0mass xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHbIe cTereHn oOkucieHus. CTpoeHne W (U3MYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3aMMOJIEHCTBHE C METaJUIaMH, HEMETAJUIAMH, IeJI0YaMu). XIJIOPOBOIOPOI.
ConsiHasi KHCJIOTa, XUMHUYECKHE CBOWMCTBA, TIOJYYCHHE, MPUMEHEHHE.




2.2

JelictBue XJiopa M XJOPOBOJOPOJA HAa OPraHU3M 4YesjoBeKa. BaxkHeimue
XJIOPUbI U UX HAXOXKACHUE B IPUPOAE

OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3ndeckne CBOWCTBA
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTpONHbIE MoOIUDUKALNUU
KHCII0pOJia U cepbl. XUMHUUYECKUE CBOWCTBA cepbl. CepoBOIOPO, CTPOECHHUE,
busznueckue U XxuMuueckue cBoicTBa. OKCHUIBI cepbl Kak MpPeICTaBUTENU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYECKUE U XUMUYECKUE CBONCTBA
(ob1mue Kak ImpeacTaBUTeNs Kilacca KUCIOT U creruduieckue). XUMUYECKUe
peaKIuy, JexKalue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOJIy4eHUs! CepHON
kucioTel. [Ipumenenne. Conu CepHOW KHUCIOTHI, KaUECTBEHHAsl peakUHs Ha
cynbdar-uoH. HaxoxaeHue cepbl u €€ COSTMHCHUN B MPUPOJE. XUMUIECKOE
3arpsi3HEHUE OKPY’KaIOIIEH Cpelbl COeNUHEHUSIMHU Cepbl (KUCIOTHBIC O,
3arpsi3sHEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €0 MPEA0TBpAICHUS
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OO0mas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIC CTENEHM OKHUCICHUA. A30T, paclpoCTpaHEHHE B
npupoje, pusndeckne u XuMHIECKHEe CBoMcTBA. KpyroBopot a3ora B mpupo;ie.
AMmMmuak, ero (QusMueckue W XUMHYECKUE CBOMCTBa, MOJlyueHHE U
npuMeHerne. Conu aMMOHUS, WX (PU3MUYECKHE W XWMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHMsI. A30THasI KUCIIOTa, €€
noJy4eHue, pU3nuecKue 1 XMMUIECKre CBOMCTBA (00IIHe KaK MpeICTaBUTEINS
Kjacca KHUCIOT M crnenuduueckue). lMcnonab3oBaHWe HUTPATOB M COjed
aMMOHHSI B KaueCTBE MHUHEPAITBHBIX yIO0OpEeHUH. XUMHUECKOE 3arps3HEHUE
OKpY’Kalollel cpeibl COeTUHEHUMH a30Ta (KUCIOTHbIE JOXK/H, 3arpsa3HEeHue
BO3/1yXa, MOYBBI U BOJIOEMOB)
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2.5

®ocdop, anmnorpornubie Moauduxanuu pocdopa, Gusnueckue U1 XMMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u ¢ochopHas KucioTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, mosydyeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YI00peHHi

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHMA. YTIEpoJd, aJIOTPOIHbIE
Moau(UKAIIMKN, PACTIPOCTPAHEHHE B TPUPOJE, QU3HMYECKHE W XUMUUYECKHE
cBoiicTBa. Ancopobuus. Kpyroopot yriepoaa B npupoje. OKcuabl yriepoaa,
nux q)HSI/I‘IGCKI/IC U XUMHUYECCKUEC CBOI\/JICTBa, HeﬁCTBHC Ha XHMBBIC OPraHU3MBbI,
HOJy4YeHHE U IPUMEHEHUE. DKOIOrndeckre npo0IeMbl, CBSI3aHHbBIE C OKCUAOM
yrinepona(IV); rumoresa rio0ambHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
3pdexT. YrompHas KUcCIOoTa M €€ CONu, UX (PU3MUYecKMe W XUMUYECKHE
CBOICTBa, Moy4yeHue U npruMeHeHue. KadecTBeHHas peakuus Ha kapOoOHAT-
uoHsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH U
CEIBCKOM XO351CTBE

2.6

2.7

[lepBoHavanbHBIE MOHATHS 00 OPTaHMYECKUX BEMIECTBAX KaK O COCTMHEHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJICH, J3TaHOJ, TJIHIEPUH, YKCyCHas
kucioTta). X coctaB m xumuyeckoe crpoeHue. [loHarue o Omosormuecku
BaXHBIX BEIECTBAX: XHUpax, OeNKax, yriaeBoJax — U MX POJU B KU3HU
4yeloBeKa. MarepuanbHOE €IWHCTBO OpPraHWYECKUX ¢ HEOPTraHWYECKHX
COEMHEHUI

Kpemuuii, ero ¢usnueckne W XUMHYECKHE CBOWCTBA, IOJNy4eHUE U
npumenenue. CoeHEeHUsT KpeMHUsI B npuponae. O0mue mpeactaBieHust 00
okcuae kpemuusi(IV) u kpemaueBoi kuciore. CHIMKAThI, ©X UCIOJb30BaHHUE




2.8

B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BakHele cTpouTeabHbIe
MaTepuayibl: KEepaMmMHKa, CTEKJIO, IIEMEHT, OCTOH, ene300eToH. [IpoGiembl
0€30MacHOTO HMCIOJIb30BAaHUS CTPOUTENBHBIX MATEPHAIIOB B MOBCEIHEBHOM
JKU3HH

XUMHUYECKUH SKCHEPUMEHT: U3yueHHe o0pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEAKIIMI HA XJIOPUI-
UOHBl U HAOMIOJEHHE NPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpa’Karollue
¢du3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIOTEHOB M UX COSAMHEHHH (BO3MOKHO
UCIOJIb30BaHUE BHIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ OOpa3laMy XJIOPUAOB
(rajoreHusI0B); O3HAKOMJIEHHE C O00pa3naMu cepbl U €€ COeIUHEHUSIMU
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEpUAIOB); HAOJIOJEHHUE Ipoliecca
0o0yrauBaHus caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI,
U3y4eHHe XUMUUYECKHX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI, IPOBEACHUE
Ka4eCTBEHHOW peakIuu Ha Cynb(par-uoH M HAONIOJEHHE TpU3HaKa e&
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa 1 ux
COEIMHEHUN (BO3MOXXHO MCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), 0Opa3laMu
a30THBIX U (ocOpPHBIX yAOOpEHMIA; OTydeHre, coOupaHue, paco3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil HAa MOH
aMMOHUS ¥ ¢ocdaT-MOH U U3yueHHE MPHU3HAKOB MX MPOTEKaHMUS,
B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); M3yYEHHME MOJENeH KpUCTAUINYECKUX
peméTok anmasa, rTpadura, QyIepeHa; O3HAKOMIIEHHE C IIPOLECCOM
a71copOLMK paCTBOPEHHBIX BEILIECTB AKTHUBUPOBAHHBIM YITIEM U yCTPOHCTBOM
IPOTUBOTra3a; MOJIy4eHHe, COOMpaHue, paclio3HaBaHUE U M3yUYEHUE CBOWCTB
YIJIEKUCIOro Ta3a; MpOBe/eHHEe KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CHWJIMKAT-UOHBl M HW3Y4YEHHE NPU3HAKOB HX MPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o Teme «BaxkHeilre HeMeTallIbl U UX COETMHEHUS»

MeTaisl ¥ UX COSANHECHUS

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux nojoxeHus B llepuonnueckor cucreMe XumMudeckux snemeHtoB JI.M.
MenneneeBa u ctpoenus aromoB. CTpoeHrne MeTalioB. MeTtayuindeckasi CBS3b
U MeTaJuIMuecKash KpUCTAJUIMYEcKash pemETKa. ODIEKTPOXMUMHUYECKUN P
HaIPsHKEHUH METaJNIOB

3.2

duznyeckue U XMMHUYECKHe CBOicTBa MeTaioB. OOIIHe crioco0bl MOTy4eHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUAN, OpPOH3a) U UX IPUMEHEHUE
B OBITY U IPOMBIIIJIEHHOCTH
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[I{erounble MeTasuibl: MONOXKeHHe B [leproguyeckoil cucTEME XMMHUYECKUX
anemenToB JI.11. Menneneesa; CTpoeHrEe UX aTOMOB; HaXO0KICHHUE B IIPUPOJIE.
duznyeckue 1 XUMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKcuabl
U TUIPOKCUIBI HaTpus U Kanus. [IpuMeHeHHe IIENOYHBIX METALUIOB U HUX
COeTUHEHNN
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[llenoyno3eMenpbHble METaJIBl MarHuki W KaJbIIMM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux dnemeHtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus W Kalbllusa. BakHeime coeauHeHUs! Kaiablus (OKCHI,
TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHus




3.5

3.6

AnromuHui: nonoxkenue B [lepronndeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa; CTpo€HUE aTOMa; HaxXOXKJIeHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aMOMUHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U
TUAPOKCHU/IA AITFOMUHHUS

Keneszo: nonoxenue B [lepnoanueckoit cucteMe XuMmuueckux snementon J1.1.
MeneneeBa; CTpOeHHE aToOMa; HaxOXJEeHHE B mpupoae. dPusznueckue u
XUMUYECKHE CBOMCTBa jkene3a. OKCUbI, THAPOKCHABI U conu xene3a(ll) u
skene3a(lll), ux cocras, CBOMCTBA U MOTyUYEHHUE

3.7

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMHi METAJJIOB U CILIABOB,
uX (U3NYECKMMH CBOWCTBAMU; HM3Y4YCHHE PE3YJbTaTOB KOPPO3UH METAJIIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHIAa KalbllUsg W HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); UCCIEAOBAHUE CBOMCTB >KECTKOUM BOJIBI;
mpolecca TOpPeHHsl JKele3a B KHcIopojae (BO3MOXKHO —HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMSI KAUECTBEHHBIX PEAKITHI HA HOHBI
(MarHmsi, Kaublus, adroMuHMS, 1uHKa, xkene3a(ll) m xenesa(Ill), memxu(1D);
HAOJTI0/ICHUE W OTIMCAHKE TIPOIIECCOB OKPAIIMBAHUS TUTAMCHH HOHAMH HATPHSI,
Kamuss W Kanblus  (BO3MOXKHO — HMCIOJB30BaHUE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'HMIPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pElIeHNEe SKCIIEPUMEHTANBHBIX 33]a4 10 TeMe «BakHeWIue MeTabl
U X COCTUHEHUS

XuMus u OKpYyzKaromas cpecaa

4.1

Hosble marepuansl 1 TeXHOJIOTUHU. BellecTBa U Marepuaibl B IOBCEIHEBHOU
JKU3HM 4esloBeKa. XUMUS U 310pOBbE. be30macHoe Nenoab30BaHNEe BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBas momors Npu XUMHYECKUX OXKOTaxX H
OTpPaBJIEHHUSIX

4.2

4.3

OCHOBBI  JKOJOTMYECKOH  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxaroreii cpenst [TJK. Ponb xumun B pelieHH# SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble UCTOYHUKU YTIEBOJOPOAOB (yroyib, NMPUPOAHBIA ra3, He(Th),
IPOAYKTHI UX EepepabOTKHU, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

XUMHUECKUH SIKCIEPUMEHT: U3yUdeHHe 00pa310B MaTepUaoB (CTEKIIO, CIIJIaBbl
METAJIJIOB, TOJIMMEPHBIE MaTEpUAIIbI)




IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopazoBanus Ha ocHoBe PI'OC

1

HpeI[CTaBJ'IeHI/IeZ

1.1

0 TO3HABAEMOCTH SIBIICHUH MPHUPOJIBI, TMOHHUMAaHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M MPaKTUYECKOU
NEeSATEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;
ITIOHUMAaHNE MECTa XUMHUU CPEIN IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHHWA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYICCKUX MCETOJAX MCCICAOBAHUSA BCIICCTB W HU3YUYCHHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIOJB30BATH MOACIU  JJIA
00BIACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3AHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JOCTHIKCHHSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIMMCS PAcCMAaTPHBAThH
XUMHIO Kak cdepy cBoedl Oynymedt mpodeccnoHanbHOM
NESTCIIbHOCTH W CIeNIaTh OCO3HAHHBIA BBIOOp XUMHUHU  Kak
npoUIbHOTO MpeAMeTa MpH Tepexoje Ha YPOBEHb CPEIHEro
ob1rero oopa3oBaHus

2.1

Bianenne cucreMod XMMWYECKHX 3HAHMM M YMEHHE IPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUU, KOTOPast BKIIOYAET:

BOKHEHUIINE XUMHUUYCCKHE IIOHATHS: XHMHYSCKHI DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CII0KHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENbHBIE aTOMHAasi M MOJIEKYJISIpHAs
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJIIPHBIN
00BEM, OKCH, KHCIOTAa, OCHOBAaHHUE, CONb (CPemHsis), XMMHUYECKas
peaxius, peakluu COCIUHEHUS, PEaKUUU PA3JIOKECHUs, PEAKIIUU
3aMeIleHus, peakui OOMeHa, TeroBor 3(deKT peakuuu, 7K30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBasl JIOJISI XMMHYECKOTO
AJIEMEHTa B  COEAUMHEHHHM, MaccoBas [JOJii M  MPOIEHTHAA
KOHIIEHTPAIIKS BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIEKTPOHHBIN CIION
aToMa, aTOMHas OpOUTalb, PaJWyC aroMa, BaJEHTHOCTh, CTENEHb
OKHCJICHHSI, XHMUYECKas CBSI3b, AIIEKTPOOTPHUIIATEILHOCTb, TIOJISIPHAS
W HENoJsipHas KOBAJIEHTHAs CBA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KPUCTAJUTHUECKAs pEIIETKA (aTOMHAs, HIOHHAS, METAJTTHIeCcKasl,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAST JTUCCOIMAIIMS, PEaKIMd HMOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIUTENh U
BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, DJICKTPOJIU3,
XUMHYECKOE PaBHOBECHE, OOpaTHMbIE W HEOOpaTUMBbIC pPEaKIIHH,




2.2
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CKOpOCTb XUMMUECKOW peakuuu, kartanusatop, IIJIK, xopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOIIME 3aKOHBl XUMHM: 3aKOH COXPAaHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TEOpUU  XUMHMHM:  aTOMHO-MOJIEKYJIIpHAass  TEOpHUs,  TEOpHs
AEKTPOJUTUYECKON JUCCOLMALIUI

BJ'IaI[CHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJ'II-O‘I&IOH.[GIZ:

3.1

3.2

3.3

3.4

YMEHHE TMPaBWIBHO WCIIONB30BaTh HW3YYCHHBIE BEIIECTBA W
MaTtepuaibl (B TOM YHUCIIE MUHEpalbHBIC yIOOPEHHUsS, METAJUIBI U
CIUTaBbl, TPOAYKTHI TMEPEpadOTKH  TPUPOTHBIX  HCTOYHHKOB
YIJIeBOJOPOAOB (YTJIsi, MPUPOIHOTO Tra3a, HeTH) B OBITY, CETHCKOM
XO3SUCTBE, HA TMPOWM3BOJCTBE W IOHMMAHHUE 3HAUCHUS KHUPOB,
OeJKOB,  YIJICBOJOB JIIi  OpPraHW3Ma  4YEJIOBeKa;  yMEHHUE
MPOTHO3MPOBATh BIUSHUE BEIIECTB M XMMHUYECKUX IPOIECCOB HA
OpraHu3M YeJI0BEKa U OKPYIKAIOIIYIO MPUPOIHYIO CPEITY

YMEHHE UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMU JIPYTUX
y4eOHBIX MPEIMETOB

HAJIMYUE OTbITa PA0OTHI C PA3NIUYHBIMU UCTOYHUKAMU UH(POPMAIIH
[0 XMMHM (HayyHas M HAy4yHO-TIONYJISIpHAsl JUTepaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHHUBAThH I/IHq)OpMaLII/II-O O BCIICCTBAX, HUX
NpeBpalliCHUAX W M[MPAKTHYCCKOM  IMPUMCHCHHMHM W  YMCHHUC
HCIIOJIb30BaTh €€ AJI1 PCIICHU A y‘le6HO—HO3HaBaTeJIBHBIX 3aaa4

BnageHne ocHOBaMM MOHATHMHOIO ammapara U CHMBOJUYECKOTO
A3bIKa XUMHHU JJIS1 COCTaBIIEHUSI (POPMYJT HEOPTraHUUECKUX BEIIECTB,
YPaBHEHHH XMMMUYECKHX PpEaKLIMH; OCHOBAMHU XMMHYECKOHN
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)

YMeHue oObsSICHITH CBA3b MOJ0XKEHUS 3eMeHTa B [lepuoanueckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS AaTOMOB
XMMHMYECKHX JJIEMEHTOB (COCTaB M 3apsj sjpa, oOllee 4YHUCIO
AJIEKTPOHOB), PACHpPEAEICHUEM 3JIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KU U KaJIbLU

7.1
7.2
7.3

[IpeacraBnenre O  MEPUOAMYECKOW  3aBHCUMOCTH  CBOMCTB
XUMUYECKHUX AJIEMEHTOB (paJiyc aToMa, dJIEKTPOOTPUIIATETLHOCTH ),
MPOCTBIX M CIIOKHBIX BEIIECTB OT TOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoii cucreme (B MajblXx TMEPUOJAX U  TJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOSHHUS aTOMa

YMeHnue kinaccupuuupoBarh:
XUMHUYECKHUEC DJICMEHTHI
HEOpraHMYeCcKre BellecTBa
XUMHUYCCKUEC pCAKIINA

YMeHue onpeaeirh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHWYCCKUX BJICMCHTOB, 3aps/
HOHa




8.2

8.3
8.4

9.1

9.2

9.3

BHUJl XUMUYECKON CBA3U U THUIl KPUCTAUIMYECKOW CTPYKTYpHI B
COCIMHEHUAX

XapaKTep CpeJibl B BOAHBIX paCTBOpPaxX BELIECTB (KUCIOT, OCHOBAHU )
OKUCITUTEIb U BOCCTAHOBUTEIIb

YMeHne xapakTepu3oBarh (PU3NYECKHE U XUMHUECKUE CBOMCTBA!

MPOCTHIX BEIIECTB (KHUCJIOPOJI, O30H, BOJOpOA, Tpadut, ammas,
KpeMHUu#, azor, docdop, cepa, XJIop, HATPUH, Kajawii, MarHui,
KaJIBIIMIA, aJTFOMHHHH, JKEJI€30)

CJIOKHBIX BEILIECTB, B TOM 4YHCJI€ UX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHJABI M THIPOKCHIBI
metamioB [-IIA rpynmn, amomunus, meau (II), nunka, xenesa (I u
I1T), oxcuast yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a3oTHasd,
docdopHas, yrojbHas, KpeMHHEBasI KMCJIOTA U UX COJIH )

IIPOTHO3MPOBaTh W  XapaKTepU30BaThb CBOMCTBA BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHMs, IPUMEHEHUE BELIECTB B
3aBUCUMOCTH  OT HX CBOHCTB, BO3MOXXHOCTb IIPOTEKaHUs
XUMUYECKHUX ITPEBPAILCHUN B PA3JIMYHBIX YCIOBHIX

10

10.1
10.2

10.3

10.4
11

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE 1 MOHHBIE YPABHEHUS PEaKIIMii,
B TOM YHCJIE:

peakiii HFOHHOTO OOMeHa

OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ

WUTIOCTPUPYIOIINX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
(rpymi) HeOpraHMYECKUX BEILECTB

MOATBCPKAAIOIUX F'CHETUYCCKYIO B3aMMOCBA3b MCKY HUMU

YMeHue BIYUCIATH (IPOBOJAUTH PACUETHI):

OTHOCUTCIIbHYIO MOJICKYJIAPHYIO W MOJIAPpHYIO MacCChl BCUICCTB,
MAaCCOBYIO JOJIIO XUMHWYCCKOT'O 3JICMCHTA B COCAUHCHUHN

11.2

MacCCOBYIO JOJIKO BCIIECTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00bEM Ta30B

11.4

[0 YPaBHEHUSAM XUMHMUYECKHX PpEaKIUil M HaXOAWUTh KOJIMYECTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MPOTYKTOB peakluu

12

Brnanenue (3HaHUE OCHOB):

12.1

12.2

OCHOBHBIMH  METOJIaMHd  HAy4YHOTO TMO3HaHus (HAOIO/ICHHE,
U3MEepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUCHUH BEIIECTB
U XUMHYECKHX SIBJICHUH; yMeHHE CcHOpPMYIHpOBaTH MPoOIIeMy |
MPEJIOKUTH MYTH €€ PEIICHUS

Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKON
MOCYJIOH | JIA0OPAaTOPHBIM 000PYI0BAHHEM

12.3

npaBUIaMu 0e301macHOTO obpareHus c BEIIIECTBAMH,
UCIIOJIb3YEMBIMU B ITOBCEIHEBHON JKM3HH, IPABUJIAMU ITOBEACHUS B
Hemsix cOepeXeHHs 340POBbsl U OKPY KAIOUIeH MPUPOIHON Cpelibl;
MOHMMaHKE BpeJa (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTaHU3MBI
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OHpeIIeHéHHBIX BCIICCTB, CII0CO00B YMCHBIICHUA )41
MpEaAOTBPAILICHHA UX BPCIHOI'O BO3,Z[€IZCTBPIH

Hannaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA
CIICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3ydyeHHe ¢  ONucaHue  (PU3MUECKUX  CBOHCTB  BEIECTB;
O3HaKOMJIEHHE € (PU3NYECKMMU U XUMUUYECKUMH SIBIICHUSIMU; OIIBITHI,
WUTIOCTPUPYIOLINE IPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKkLui

13.2

U3yYEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

13.3

13.4

13.5

13.6

13.7

MOJIy4YEeHUE KHCIOpOJa M M3YYEHHE €ro CBOMCTB; IOJy4Y€HUE
BOJIOPO/Ia Ml U3YUYEHHUE €r0 CBOMCTB; MOJTYyUEHHE YIIIEKUCIIOTOo Ta3a 1
M3yUYEHUE €ro CBOMCTB; IMOJYYEHHE aMMHUaKa M H3YyUYEHHUE €ro
CBOMCTB

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEAEIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

OpPUMEHEHHE  MHAMKATOpoB  (JlakMyca,  METHJIOpaHxa u
denondTanenHa) 1 ONpEAETICHUs XapakTepa cpeasl B PacTBOpax
KUCJIOT U IIea04en

UCCIIC/IOBAHUE U OMNHMCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3INYHBIX KJIACCOB; U3YUYEHUE B3aUMOJCUCTBHSI KUCIIOT C METAJIaMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMM W HEPaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU; TOJIYYEHHE HEpPacTBOPHUMBIX OCHOBaHMIA;
BBITECHEHHWE OJIHOIO MeETajula JPYruM M3 pacTBopa COJIM;
UCCIIeI0BaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUIOB ATIOMUHUS U
LIMHKA

pElIeHNE SKCIEPUMEHTANIBHBIX 3a/1a4 M0 TeMaM: «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIMHEHHI; «INEKTPOIUTHYECKAS
aucconuanusay; «BaxHeHine HeMeTallbl M HUX COCAMHEHUS;
«Basxknaenmme MeTaiIbl ¥ UX COSTMHEHMS

13.8

14

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  MPU3HAKA
NPOTEKaHUs PeakLuii HOHHOTO OOMEeHa; KaueCTBEHHbIE PEeaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OpOMHUI-,
uomua-, cyinegar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIbITHS, aTFOMUHHS,
xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA

YmMmenue:

14.1

MPEJICTaBIATh PE3yJbTaThl OSKCIepuMeHTa B (opme BBIBOJOB,
JI0Ka3aTeabCcTB, IpaMKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABIMBATh  CBSI3M  MEXJIYy  peaJbHO  HaOII0JdaeMbIMU
XUMUYECKUMH SBICHUSMU U IIPOLECCAMH, IPOUCXOIALIMMU B
MakKpo- ¥ MUKPOMHUPE, 0OBICHATh MPUUUHBI MHOTOOOPa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HposepﬂeMLn‘/i IJIEMEHT COACPKaHUSA
HepBOHaLIaJIBHBIe XUMHUYCCKUC ITOHATHA

YucTteie BemecTBa 1 cMecH. CriocoOBI pasiesieHus: cMecei

1.2

1.3

ATOMBI W MOJEKYyJbl. XUMHYECKHE d3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
3eMeHTOB. [IpoCThIC U CII0XKHBIC BEIICCTBA.

Xumudeckass Qopmyia. BalleHTHOCTP aTOMOB XHMHYECKHX 3JCMEHTOB.
CreneHb OKUCIECHUS

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMUYECKOT0 DJIEMEHTA
B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

dusnueckue U XUMHUYECKHUE SBJICHHUS. XUMUYECKas PeakUus U €€ MPU3HAKHU.
3aKOH COXpaHEHMs MAcChl BEIIECTB. XMMHUUECKHE YPABHEHUS

[Mepuonnueckuii 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JICMEHTOB
J.. MenneneeBa. CTpoeHue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
JA.N. Menneneesa. Ilepuonsl u rpynnbl. PU3HYECKUM CMBICI MOPSAKOBOIO
HOMEpa, HOMEPOB MEPHUOJIa U TPYMIbI JIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB
[Tepnonnueckoii cucrems! .M. Menneneesa
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3aKOHOMCpHOCTI/I B U3MCHECHHUM CBOMCTB XMMHUYECCKHX DJIEMCHTOB MEPBLIX Tpex
NepruoaoB, Kajius, KaJIbIUA (pazu/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTATIMYCCKUX HW HEMECTAIIIMYCCKHX CBOfICTB) n #ux COC}II/IHCHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{CCKOﬁ CHUCTEMEC U
CTPOCHUEM HUX aTOMOB

Crpoenue BeniecTBa

3.1

32

Xumnueckass cBsizb. KoBajieHTHast (WOJIApHAsE M HEMOJSPHAsl) CBA3b.
DJIEKTPOOTPULIATENBHOCTh ~ XMMHYECKUX  dJeMEeHTOB. MOHHas  CBS3b.
Merajutnueckas CBsi3b

Tunbel KpUCTAIIMYECKUX PEETOK (aTOMHAasl, HOHHAasg, MeETajInyecKas),
3aBUCUMOCTbH CBOMCTB BEHIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKA U BUIIA
XUMHYECKOH CBSI3H

Baxueiiiine OpCACTAaBUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemeramnsl 1 ux
COCIUHEHHS. MeTamibl U uX COCOAMHCHU

4.1

Knaccudukanmsi 1 HOMEHKIIaTypa HEOPTaHWUYECKHX COCAMHEHHWI: OKCHIOB
(coneobpazyromiue: OCHOBHBIE, KHUCIIOTHBIE, amM(pOoTepHBIC) u
Hecosieo0pa3yronme; OCHOBaHHMN (MIENTOYM W HEPacTBOPUMBIE OCHOBaHUS),
KHCIOT (KUCIOPOACOAepKAIUe U OECKUCIOPOJHBIe, OIHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX)




4.2

4.3

44

dusznueckue M XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
Ou3nyeckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAUIOB: JIUTHUSA,
HATpusl, KaJaus, MarHus U KaJbIUsl, AIFOMUHUS, *Keje3a. DIESKTPOXUMUYECKUN
P HAMIPSKEHHU METaJIOB

dusnuecKkue ¥ XMMUYECKHE CBOHCTBA BOJOPOJHBIX COSANHEHHI HEMETAILIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

du3nyeckue U XMMHUYECKUE CBOMCTBA OKCHIOB HeMeTaoB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(I1V). ITonyuenune
OKCHJIOB HEMETAJIJIOB

4.6

4.7

Xumunyeckue cBoricTBa okcuaoB: MetawioB [A-IIIA rpynn, munka, meau(Il) u
xenesa(ll, III). IToryyeHne OKCUI0B METAIITIOB

XUMUYECKUE CBOMCTBA OCHOBAHUI M aM(OTEPHBIX THIAPOKCHIOB (Ha IpUMEpe
THAPOKCUIOB alllOMHUHHUA, Keje3a, ULuHKa). [lomydeHne ocHOBaHUN U
aM(OTEPHBIX THAPOKCUIOB

4.8

4.9

4.10

OOmre XMMUYECKHe CBOWCTBA KUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOil, KpeMHHEBOM, yroabHOW. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[TosrydeHune kuciaor

OOme XuMUYeCcKHe CBOMCTBA cpenHux coieil. [lomyuenne conei

[Tonyuyenue, cobupaHue, pacrno3HaBaHHE BOAOPOJAA, KHUCIOpPOJA, aMMHaKa,
YTJIEKHCIIOTO Ta3a B 1JabopaTopuu

4.11

4.12

[Tonyyenne ammuaka, CEpHOM M @30THOM KHUCJIOT B MPOMbIIIEHHOCTH. O0miue
COCOOBI OTYYEHHUSI METAJIIOB

I'eneTnyeckas CBA3b MCXKAY KJIaCCaMU HECOPTaHUYCCKUX COEeTMHEHUI

XUMUYECKHE pcaKknumn

5.1

Krnaccudukanys XuMHYECKUX peakuil 0 pa3Iu4HbIM IPU3HAKAM: [0 YUCITY U
COCTaBYy YYacTBYIOLIMX B pEaKIMM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTEIICHEW OKHUCIICHHS] XUMUYECKUX 2JIEMEHTOB

52

53

54

TennoBoit 3¢ ¢deKkT XUMHUYECKOM peakuu, TEePMOXMMHUYECKHE YpaBHEHUS.
OK30- U DHIOTEpMUYECKUE peakunu. TepMOXUMUYECKUE YPABHEHHUSI
OKHCIUTENTBHOBOCCTAHOBUTENbHBIE peakui. OKHCIUTENN U BOCCTAHOBUTEIH.
IIponieccbl  OKMCIIEHMSI M BOCCTAHOBJICHMs.  OIEKTPOHHBIM  OasaHC
OKHUCIIUTEIbHOBOCCTAHOBUTEIIBHON PEAKLIUU

TeopI/I;[ SHCKTpOJ'II/ITI/I"IGCKOI\/II JUCCOIIHMAaIIN. KaTI/IOHBI, AHUOHBEI. 3J'ICKTpOJ'II/ITBI
1 HCOJICKTPOJIUTEI. CunbHbBIE U cIa0bIe SJICKTPOJINTEI. Crenenn JUCCOIMHMaIIHN

5.5

Peakiiun noHHOrO OOMeHa. YCIOBHS MPOTEKaHHUs PeaKkIMi MOHHOTO oOMeHa,
ITOJIHBIE U COKPAIlEHHBIE HOHHBIE YPABHEHUS PEaKIIUN

XUMHS 1 OKpYyXkarolias cpesia

6.1

BemiectBa m marepuanbl B NOBCEIHEBHOM >KM3HM 4YesloBeKa. be3omacHoe
WCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluii B JIaDopaTOpuu U OBITY.
HepBaﬂ IIOMOIIIb HpI/I XUMHUYCCKUX OXKOorax u OTpaBJ'IeHI/ISIX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeabl (KUCIOTHBbIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/lyXa W BOAOEMOB), CIIOCOOBI €ro MPEeAOTBpAILCHUS
[Ipenenbras monyctumasi koHreHTpamus BemectB (I1/IK). Pomp xumum B




pElICHUH OHKOJIOTMYECKUX mpobnem. YcuieHue mapHUKoBoro 3ddekra,
paspylieHue 030HOBOTO CJIOS

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN B
OBITYy, MEIWIIMHE, MPOMBIIUICHHOCTH M CEIhCKOM X03sicTBe. [IpuMeneHue

6.3 METa/UIOB M CIUIaBOB (CTajb, YyT'YH, TIOPATIOMHUHHNA, OpoH3a) B OBITY H
MIPOMBIIIJICHHOCTH UX coenuHeHu. [ToHsITHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOPPO3UU

6.4 [IpupoaHble MCTOUYHUKH YTIEBOAOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Th),
MPOYKTHI UX MepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKMX BEHIECTBAX KAaK O COCITUHEHUSIX

6.5 yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEeH, 3TaHOJL, TJIMLIEPUH, YKCYCHAas KHCII0Ta).
[ToHsTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OCITKaX, YIIeBOAaX — M UX
POJH B KU3HH YEJIOBEKa

7 Pacuérsr:

7.1 o GpopMysaM XUMHUYECKUX COeTMHEHUN

1.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHUAM
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