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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHus, MPECTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanabHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENogaBaHusl yaeOHOro peaMeTa « X UMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€T TMpeJCTaBICHHE O IENIX, OOIed CTpaTreruu
o0y4yeHUs, BOCHHUTAHWUA M PA3BUTUS OOYyUYAIONIUXCS CPEACTBAMH y4eOHOrO
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
peayCMaTpUBAET PACHpPEICNICHHe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE 10
pazznenaM M TeMaM MPOTPaMMbl MO XHMHHU, OMPEIEISCT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcsi, OMNpeesiieT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENBbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJICPIKAHUS.

3HaHME XWMHUHU CIYKUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJiib UrparoT (popMuUpyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUSAX
SHEPTrUM W 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSIX PEIICHUS TJIOOATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIE  CaMOpPa3BUTUS |
dbopMupoBaHUS KyITbTYphI IUIHOCTH, €€ 001Iel 1 HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JIeSITeIbHOCTH,
HKCIIEPUMEHTATBHBIX ¥ HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM JXKM3HU, TaK U B TPO(DECCHOHATLHOM NEeITeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUss B OOyYEHHUM XUMHUU O0ECHeurBaIOTCS CHeuu(UKOM
COJIep>KaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)kK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
Pa3BUTHAL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOUIUMUCS CHCTEMBbI TEPBOHAYATBbHBIX TMOHATUNW XUMHHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHs MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CojaepkaHue CKIIAIbIBACTCS W3 CUCTEMBI
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TTOHATUM O XUMHUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DIEKTPOJMTHUYECKOW JUCCOLMAIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE OSMIMUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JpYromMy, BBHINONHAS (DYHKIUM OOBSICHEHUS UM TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl MO0 XUMHH  CIOCOOCTBYeT  (POPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUS B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX mpeamMeToB: «OKpYKamui MUp»,
«buonorus. 5—7 knacce» u «Pu3mnka. 7 Kiacey.

[Ipy wW3ydeHWHW XUMHH TPOUCXOAWT (OPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeNIbHOCTH YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XUMHUUYECKUX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKECHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



MpUOOIIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TP HW3YYEHUW BEMICCTB U
XAMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHUHA U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUHU MpaBuil Oe30MmacHoro oOpalieHHs ¢ BeEllecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUM XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LIeH, KaK:

— (OpMHpPOBaHHE WHTEIUVIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HamnpaBJI€HHOCTh OOyYeHHMs] Ha CHUCTEMaTH4YecKOe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM JAESTENbHOCTH, HAayYHBIM
METOJIaM TIO3HaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHne yClIOBUM, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyYaOIUMUCS
OMbITAa Pa3HOOOPA3HOM NEATETBLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCIOIINX YHUBEPCAILHOE 3HAYCHUE IS
Pa3TUYHBIX BUAOB JIEATEILHOCTH,

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATH U OLCHUBATH SBIICHUS
OKPYXAaIOIEr0o MUpa, HCMOJb3ysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0Oy4arolmUXCsl TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH ODKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHUK) HA OCHOBE YCBOECHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETOo
00yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHS] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, coctanisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HUA YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MUECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUe 3JieMeHTbl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHOcuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Momnb. Monsipaas macca. B3anMocBsi3b KOJIUYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

@u3NYeCKue U XUMHUUYECKHUE SIBJIICHUS. XUMHUUYECKasl Peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIil (COeAMHEHUS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpalrieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMHCAHUE
bU3MYECKUX CBOHCTB O0Opa3lOB HEOPTaHMYECKHUX BEIISCTB, HaOIIOCHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KICIOTOW) SIBJICHUHN, HaOIIOJICHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3ioXeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioxKEHUE TUAPOKCUIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE keme3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/IClIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIAPUBAHUE, JUCTUIUISLUA, XpoMaTorpadusi, MPoBEJECHNE OYUCTKU MOBAPEHHON
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIEH MOJEKY
(1apocTep>KHEBBIX ).

Ba:kHeiine npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucioposa — 3JI€MEHT M MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsl



MOJIYYeHHs] KHUCIOopoAa B JIa0OpAaTOpUM M MNPOMBIILIEHHOCTH. KpyroBopoT
KHciopozaa B mpupoae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpoctoe BemecTtBo. HaxoxaeHnue Bomopoaa B
npupojie, (GU3MYECKHE U XUMUYECKHE CBOMCTBAa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOABL. Bojga kak pacTBoputTenb. PacTBOpHIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMSI.
Ponb pacTBOpOB B MpHpOJi€ U B KU3HU 4YesioBeka. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenuil. Okcupawl. Knaccudukarus
OKCHJOB: coyieoOpa3sytomnie (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcumoB. @PU3WYECKHME U XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. PU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnortel. Knaccudukanus xkucinor. Homenknarypa kucior. Ouszndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Pan aktuBHocT MetaioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIIOPOJa B BO3YyXe, MOJyYEHHUE,
coOupaHue, paclio3HaBaHWE M H3YYECHHE CBOWMCTB KHUCJIOpOAa, HAOJI0aeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHMKHOBEHHS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oO0pas3laMu OKCHAOB U
OMMCaHUWE HUX CBOMCTB, MOJy4Ye€HHE, COOMpaHHE, pACIIO3HABAHHE W H3YyUYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTBue Boaopoga ¢ okcugoM menu (II)
(BO3MOXHO HCTIOJIb30BaHUE BUJACOMATEPUAIOB), HaOMOIeHHEe 00pa3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOECHHOCTEW pAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiubleM) (BO3MOXXHO  HMCIIOJb30BaHUE  BHUIACOMATEPHUAIIOB),



UCCJEeIOBaHUE O00pa3lOB HEOPraHMYECKUX BEUIECTB Pa3jiWYHbIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaUIaMH, PEaKUUN HEeUTpaau3aluu, MOJIyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula JPYTMM M3 pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTANbHBIX 3ajlad no TeMe «BakHehnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CTpoeHne aToMoB. XHMHUYECKASl CBSA3b.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(MUKAIUN XUMUYECKUX 3JeMeHTOB. [lonsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTepHBIE OKCHIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (OpMBI
[Tepunonnueckoit cucrtembl xuMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuoas
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpAa, HOMEPOB INEepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonsl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUYECKUX HJIIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOAM.

3nauenue Ilepuoauueckoro 3axkoHa u [lepuoauueckoi CUCTEMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
rpaXkIaHUH.

Xumunueckass cBsizb. KoBaneHTHass (MOJisipHAas M HEMOJSIpHAs) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAJUIOB, B3aMMOICHCTBHE
TUAPOKCHAA LHMHKA C PacTBOPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmnnie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHMHUHA B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHSITUM, SIBJIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAy4YHbIM (DAKT, TUIOTE3a, TEOPHSs,
3aKOH, AaHalu3, CHHTE3, KilaccupuKaius, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKHUM 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUONOB, Kalaus, KaJIbIUi H HX
COCIMHEHUI B COOTBETCTBHM C IMOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKOW PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMru4ecKux peakui 1o pa3indyHbIM IPU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMi, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peakiuu. [lonstue o0 0OOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHITHe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHssTHEe 0 XUMHYECKOM paBHOBecuU. DaKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuu. CocraBneHnue ypaBHEHU



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHU3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MPOTEKaHUS peakIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHMs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHMW U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOKHBIX BEIIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYel u coJsei
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTepUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(o6pa3oBanue ocajaka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, pEILICHUE
JKCIIEpPUMEHTAJIBbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka TamoreHoB. OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puamyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBAa Ha MpPUMEpPE  Xjopa
(B3auMoOJECTBUE € METaJJIaMHM, HEMETaUlaMH, IIelo4aMu). XJIOpOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpraHM3M 4YeJOBEeKa. BakHeumume XJIopuapl U UX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHW okuciieHus. CTpoeHne W (PU3NUECKHe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOIa U CepPhbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOOpPOMa, CTpoeHUE, (pu3ndeckue u
XUMHuYeckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (¢U3UUYECKHE ¢ XHUMHYECKHME CBOMcTBa (00IMe Kak
MpeACTaBUTENSl KJlacca KHUCIOT M crenuduueckue). XHUMHUYECKHE PEaKIluy,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJY4YeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapaktepuctuka 3iaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dbuznyeckue u xumMuieckue croiictea. Kpyrosopor azora B nipupoje. AMMHUAK, €ro
dbu3nYecKre 1 XUMUYECKUE CBOMCTBA, MOoJydyeHue u npuMmeHenue. Coin aMMOHUS,
ux (pu3nyYecKue U XMMHYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiuys Ha
MOHBI aMMOHHUsI. A30THas KHCJIOTa, €€ mojiydeHue, GU3UYECKHe U XUMUUYECKHUe
cBoiicTBa (0OlIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U crneuuuyeckue).
Hcnonb3oBaHne HUTPATOB W COJEH aMMOHHS B Kaue€CTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYXKalollel cpeibl COEAMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/Ayxa, IMOYBBI W BoAo&MOB). docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka snemMeHToB [V A-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTJIEpPOH,  aJUIOTPOIHBIE
Moau(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HUIUYECKHEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcunbl yriaepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHUE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1100anbHOTO TOTCIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONU, UX (PU3MUecKrue U XUMHUUYECKHEe CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJ, TJIMLEPHUH, YKCYCHAs! KUCJIO0TA).
[IpupoaHbie HWCTOYHUKK YTIAEBOAOPOAOB (yroyib, TPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OelKax, yriaeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuusi (IV) u kpemaueBoit kucinore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHellne CTpouTeIbHbIE MaTepHUallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3naMud XJOpHUAOB (TAJOTE€HUIOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl © €€  coeAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOOICHUE TIpoIiecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHUE KAYECTBEHHOW peaklinuu Ha Cyibdart-
MOH W HaOJIoJicHWE TpU3HAKa €€ MpPOTeKaHWs, O3HAKOMJIEHHE C (DU3MUEeCKUMHU
cBOoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iiaMu a30THBIX U (HOCHOPHBIX YIOOPEHU, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QysuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aIcOpOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYeHUEe, cCOOMpaHue, paclio3HaBaHUE U M3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX peakluii Ha KapOoHAT M
CWIMKAT-UOHBl W HW3yYEHHE TPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COSTUHEHU)).

MeTanibl M UX COeIMHEHUS

OO6mrast xapakTePUCTUKA XUMHYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTanyeckasi CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYECKass  pemérka.  DIEKTPOXMMHUYECKUU  psif
HarnpsbkeHu metamioB. Ou3nueckue U XMMHUYECKUE CBOMCTBA MeTayioB. O6mue
crocoObl TosyyeHuss MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrnmiaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[llenounble MeTambl: MoJiokeHUe B llepuognyeckoil cucreMe XUMHUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuabl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IIleno4yHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux ainemeHTos [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Bakuelmue coequHeHUs] KalblMs (OKCUI, THUAPOKCHUI, COJH).
XKéctkocTh BOABI U CMIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
. MenaeneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBLI U conu xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOWMCTBaMH, H3yUYECHUE  pE3yJIbTAaTOB KOPPO3UHU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KIbIUg W HATpuUsg C BOJOM (BO3MOXKHO MHCIOJIb30BAaHUE BHJICOMATEPUAIIOB),
UCCIIEJJOBAHNE CBOWCTB JKECTKOW BOJbI, IIPOLIECCA TOPEHUS JKEJIe3a B KHUCIOPOJIE
(BOBMOHO  HCIIOJIb30BAHME  BHUICOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAaKIUM HAa MOHBI: MArHUs, KAIbLHUS, aJIOMHUHUS, IIUHKA, JKEJe3a
(II) u xene3a (III), meau (II), HabmromeHNE W ONMKMCAHUE TPOILIECCOB OKPAITHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTepHaIoOB), UCCIe0BaHUEe aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THIPOKCHUJA [IMHKA, PEIICHUE DKCIEPUMEHTAJIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTMHEHUSIY.

XuMHS U OKpPY:KaWLIAas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObITy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeienbHas TOMycTUMAas
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B pemieHnn 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemunie ceéa3u



Peanuzanmst MeXNpEeIMETHBIX CBS3eH NpPU W3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISIIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecCTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4YHBIM (DaKkT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCu(UKAIUI, TEPUOTUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEb, SBJICHUE, MAPHUKOBBIN
3¢ PeKT, TeXHOJIOT U, MATEPUAIIBI.

dusnka: wMartepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, DJCKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOAHUKH, JAMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAJUTHUECKAs
pemérka, CIiaBbl, (PU3NYCCKUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUSA, KOCMHUYECKOC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, IbIxaHue, Owocdepa, IKOCHUCTEMa, MHHEpaTbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOIAeMBbIe, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
pacuIpeHue OMbITa JIeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJuI0, NMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(MOpManueil o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPyrux  BUIAX
JESTENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIKM B TIpollecce JTOW Y4eOHOW JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE W TOCTYIIKM CBOMX TOBApUILIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, TPECTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SIBJICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M T[O3HAHUIO, JH00O3HATENIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH M YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEICTBUI U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOro BOCIIMTAHMS

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPelIe;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, IOHUMAHKE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHMUS
npaBMII 0€30MIaCHOTO MOBEACHUS IPHU paboTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOH, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel UX pEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIUIEHUSI, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOM IIPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUsT MUPOBO33PECHUS] OOIICHAYYHbIE TOHATUSA (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC, FIKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0O€CneunBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHMIO M OCYLIECTBICHHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKW, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TOHSTHSMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIPOIIECCE TMO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakIy — MpHU PElIeHUH Y4eOHO-TM03HAaBATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh M XapaKT€pU30BaTh CYIICCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciienoBarejbCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABICHHBIE BOIMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUH;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOJO0M Mpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHHUS, COCTABIATH OTYET
0 mpojerIaHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHPOPMAITHIO
pPa3IUYHBIX BUJOB U POpPM MpE/ICTaBICHUS, MMOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KAaHMS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbl M 3alpOChl MpPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHDOpMauu U
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJOKHBIMU CXEMaMH, JuarpaMMamH,
ApyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce yuyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMmyHuKkaTHBHBIE YHUBepcadbHbIe yUeOHbIe 1eificTBHUS:

YMEHHS 3aJaBaTh BOIpPOCH (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEIbHOM
NEATEIbHOCTA B YCTHBIX M TIMCBMEHHBIX TEKCTaxX; JeJlaTb MPE3eHTALHI0
PE3YNIBTATOB BBIMOJHEHUS XMMUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTIbITA,
1abopaToOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBAa CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  MNpPU  PEIIEHUU
BO3HHUKAIONIUX MpPOOJIeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE MITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHUI, OINpEAEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHHBeEpPCaJIbHbIe Y4eOHbIe NelHCTBUA:

YMEHHUE CaMOCTOSATEIBHO OIPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee A (HeKTUBHBIE CIOCOOBI pelIeHNs] YIeOHBIX U
MIO3HABATEIBHBIX 3a/a4, CAaMOCTOSTENBHO COCTABJISTh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JCHUCTBUM MPU BBINOJHEHUM 33JaHUU C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIAraeMble B yCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3YJbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOM paboueil MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMUCA HAay4YHbIE 3HAHUSA, YMEHHS U CIOCOOBI



NeHcTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHiy oOydenus B 8 ki1acce rnpeaMeTHbIe pe3yJibTaThl HA 0230BOM YpOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHAS M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKasi peaxius, KiaccuPukamus peakiuil: peaxiuu
COCMHEHUS, PEaKIuu Pa3I0KEHUs, PEaKIMu 3aMEIICHUs, pPEaKInu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKas CBs3b, MOJSPHAS W HEMOJSIPHAS KOBAJIGHTHAS CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIIESCTBA
(mpoleHTHAs! KOHIIEHTPAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJICHUS (HOpMyI
BEIIECTB U YPABHCHUI XUMHUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJEHHUS  JJIEMEHTOB B  OWHApHBIX  COCJAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEACIEHHOMY KIACCYy COEIWHEHHH IO
dbopMynaMm, BHI XUMHUYECKOW CBs3U (KOBajJeHTHasT M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE MEPUOJIUYECKONl 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoioxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTapo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «modounas nmoarpynna (b-rpymnma)y», mansie u
OoJIbIlIME TEPHOJIbI, COOTHOCUTH OOO3HAUCHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osnaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrnpeereHre uxX mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (MO YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKAasi OMUCAHUE TPUMEPaAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBpAlICHUA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMHUECKOHN PEeaKIny;

MPUMEHSATh OCHOBHBIE OIEpaIliyd MBICIIUTEIIBHONU JEATETbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIuIo,
BBISIBICHHE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NO3HaHUsI — HaOO/IeHne, H3MEpPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBUJaM  IOJb30BAaHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpYAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM J0JE€W pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K xoHy oOydenus B 9 kJj1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JUCCOLMALNS, PEaAKIMd HOHHOTO
oOMeHa, KaTalu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYecKasi), KpUCTAUIMYECKasi pemeTka, KOPpO3Uusi METAIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUUH, NPEAEIbHO JOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSITHU W
NPUMEHSTH 3TU MOHATUS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBJICHHS (popMyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIL;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJIacCy COEAUMHEHUN 1Mo ¢opMynaMm, BUJ XHMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIAMHEHUM, TUI KPUCTALIMYECKOU
pEeLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHMMAaHHE: ONUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHasg noxarpymnna (A-rpynma)» U «mnoOodHas
noarpymnmna (b-rpynma)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX TO0 DOJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAWHEHUU B
npeaenaax MajiblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS MX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (MO0 YUCIAY M COCTaBy Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTEIICHEW OKMCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAAs OINKHCAHUE
MpUMEPAMHA MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHHS DBJEKTPOJUTUYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBAThH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUA B Pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnoaTh  MpaBWja  MOJIB30BAaHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM O0OpYyIOBAaHUEM, a TakXKe TMpaBWwiIa OOpameHusl C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHEHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  pPEaKIMH, MOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3IUYHBIX BELIECTB: PACIIO3HABAThH OMBITHBIM MyTEM XJIOPHII-, OPOMHUI-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIC OTEpaIlMi MBICIUTEIBHON JESATEIbHOCTH — aHaU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISIBICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JIs1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJIIOIeHNe, W3MEpPEHUE, MOJEIUPOBAHKUE, IKCIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (LN (POBbHIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bubmmoreka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
00 oKcugax https://m.edsoo.ru/7f41837¢
29 Bopopoa. Ilonsitue o kucnorax g 1 bu6mmoreka [JOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c¢
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUA




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubmuoreka [IOK
' XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
52| Omenmennor : BiuGiorera LOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 brbmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHbL +ep https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemMeHTOB VA-Tpynmbl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYIIBL. ’ p https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmwie cBoiCTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 B €pUAJIBI B )KU3HU YeJIOBEKA 3 bubnmorera [TOK
' ClriectBa i Matep . https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 IlousTue o MeToMax MO3HAHUS B XUMHUU 1 bubmorera [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a ! {Ha [pAMEp https://m. edsoo.ru/ff0d28¢8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICKYIIbI https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U ClIOXKHBIE BEIIECTBA 1 bubmorexa HOK
p m https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
HMIH A bopuyn HICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCAMHECHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX Bubmmorexa [IOK
Hectsa no yp htps://m. edsoo.ru/ff0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
18 (coenuHEHMS, pA3IOKEHUS bubmorexa HOK
8 P . https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (PeaKuy OKUCICHUS bubmorexa HOK
poJia {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
23 71a00paTOPHH M TTPOMBIIIICHHOCTH bubmorera [JOK
PaTOPHITH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar SI3H€I—EI/I6(1];OS . a, CIIOCOOBI c)ero Bubnmorexa [IOK
p e, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
OHATHE O KHCIOTaX 1 COILIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
33 BEIIECTBA ras3a Io €ro U3BECTHOM bubmorera [JOK
B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Borancnenus 00EMOB ra3oB 110
34 ABHCHHIO PEAKI[MU Ha OCHOBE 3aKOHa bubmmorera [JOK
ypag peaiiii 1 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [JOK
MHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas bubmorexa OK
B PACTBODSL. https://m.edsoo.ru/f0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexa [JOK
onpeaesEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 cnoco((SI)II) O0JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
© YL, https:/m.eds0o.ru/00ad9474
CBOMCTBaA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001Ienre U cucTeMaTH3allis 3HAHUI
B & https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIESCKUX bubmiorexa LHOK
. p https://m.edsoo.ru/00ad9ela
COCAUHEHUH
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XHUMHUYECKUX 3JIeMeHTOB. IloHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
52 Ilepnoaudeckas cucTeMa XUMHYECKUX bubmorera [JOK
proa https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [leproanueckoit bubmmorera [JOK
pHoA https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneera
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIN, Me1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHEblil ypok. O000IIIEHNE U
58 CI/ICTIe)MaTI/I?)Zp WSl 3HAHWH / bubmorexa OK
. I https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KontponbHas padota Ned4 o Teme
59 «Ctpoenue aromMa. XUMHUYECKasH CBSI3b» bubmorexa HOK
POCIHIE GTOMA. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepoyHas pabora
60 DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuorexa [JOK
XUMHYECKHUX 3JIE€MEHTOB https://m.edsoo.ru/00adaab8
bub6 K
61 HMonHas xuMmudeckas CBI3b uomorera O
https://m.edsoo.ru/00adac34
2 KoBanentHas nosisipHas XuMu4deckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHast XUMHAYECKast bu6nuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS bubmuoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC | bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
1
66 OKHUCIUTEIN U BOCCTAHOBUTEIN hitps-//m.eds0o.ru/00adb076
Pesepsueblil ypok. O000IIIEHNE U
67 CI/ICTI;MaTI/BZp s 3HaHI/H§1II 10 TEME 1 bubmmorexa LOK
I https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUYECKasi CBSA3b)
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCcTeMaTU3alys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHU4YeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOMN
7 eakuu. IloHITHE O TOMOTEHHBIX U 1 bubmnorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOopbl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHUYECKOU PCaKInn U MOJIOKCHUC

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




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
10 ncconuanyy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubmmorexa LOK
P peaxit hitps://m. edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEICTABICHUN bubmorexa LOK
pest hitps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpPEeNCTaBIEHUN 00 bubmmorexa [OK
et } hitps:/m.eds00.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 TlousiTie o runpoIn3e cojie bubmmorexa [OK
P hitps:/m.eds0o.ru/00add9d4
15 O06o001eHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «Penrenne pkcriepuMeHTAILHBIX Eubmorexa HOK
p hitps:/m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora Ne2 mo teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Bubmiorexa OK
p A HHaru. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/IMI/ILIeCI?I/Ie CBI())ﬁCTBa Ha IIpuMepe Bubmiorexa OK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnmoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITonmyueHnue ConTHOM KUCTOTHI bubmorexa HOK
yi B . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
25 (bM3uYecKre 1 XUMUYECKHUE CBOHCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10JIM BbIXOJa bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U brbmmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «ITonmyueHue aMmMuaka, U3y4eHUe ero bubmorexa HOK
T > YA https://m.edsoo.ru/00adf180
CBOHCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 00OpeHnii. XUMHUYECKOE bubmorexa LOK
YAODPEHIIL . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u

33 (boc:li))o pHa;I KI/ICJ'I((l))Ta (b(bI/II)SI/I(‘Ie)CKI/Ie u bubmmorexa [TOK

P o, https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YAOOpEHUH. bubnunoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 pu I(Zz[e gmﬂzecxlzle 1 XUMHUYECKHE bubmmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTideckas padorta Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHUYECKHX BEIIIECTBAX KaK O bubmorera [JOK
p https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
40 Kpemunii 1 ero coenHEeHNS bubmmorexa [OK
p https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHeime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
KontponbHas padota Ne3 no teme

. bu6mmoreka [JOK
42 «BaxHeine HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX
9JIEMEHTOB — METAJLJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYeCKast KpUCTAIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METAIIJIOB
XUMHUYECKUE CBOMCTBA METAIIJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

45 aBHEHUSIM XUMHWYECKHUX PEaKIUU bubnmorexa LHOK
yp DAk, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
bubmmoreka [IOK
46 ITorsaTre 0 KOPPO3NH METAILIOB
pp https://m.edsoo.ru/00ael278
bubmmoreka [{OK
47 €JIOYHBIE METAJLIBI
1 https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kallis https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxnenmme coeTUHEHUS KaJIBITHS bubmorexa HOK
4 H https://m.edsoo.ru/00aelSe8
51 O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUH
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
S N bu6mmoreka [JOK
53 JKEcTKOCTEL BOABI U METOIEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
Bbubnunoreka IIOK
56 Keneso 1

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606HUICHI/IG Y CHCTEMAaTH3aIUS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCITMHECHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O6o6nvleHI/Ie U CHCTEeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B perieHuun bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O600IeHE U bubnmoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

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

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TOHITHH: aToM,
MOJIEKyJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpOJHAI W HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCHWTENIbHAsE aTOMHAas W MOJICKYJsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBasl JOJS XUMHUYECKOTO
JJIEeMEHTa B COCIMHEHHUU, MOJIAPHBIN 00BEM, XUMUYECKas peaKius,
KIaccuukanus — peakmuil:  peakluu  COCOUHEHHUS,  peaKIuu
pa3lIoKEHUsI, PEaKIUM 3aMEIICHHUs, pPeaKIuu OOMeHa, 53K30- U
SHJOTEPMHUUYCCKHE PEaKIMH, TEIUIOBOM 3(PQeKT peakuuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsl) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATHH U

IMPUMCHATD OTU IIOHATHA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BaTh XHUMUWYCCKYI0 CHMBOJIMKY JIsI COCTAaBJICHHUSA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKpPbIBATh CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(i)I/ILII/IpOBaTB XUMHUYCCKHUE PpCaKIUun (I'IO quciay Hu COCTaBy

Y4YaCTBYIOIIMX B peaKkIMH BELIECTB, 10 TEeIJI0BOMY 3 heKTy)

1.7

BBIYUCIIAAT OTHOCUTCIIBHYIO MOJICKYIIIPHYIO W MOJIAPHYIO MAaCChI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XHMMHYECKOTO 3JeMEHTa 1o (opmyre

COCIUHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIOJCHHE,
U3MEpEHUe,  MOJEIMPOBAHME,  AIKCHEPUMEHT  (pealbHbIl U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TTOHSTHH: OKCHnI,

KucCj0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIIC)KHOCTh BCHICCTB K OHpeI[eHéHHOMy KJ1accy

coeMHeHu! 1no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTraHNUYCCKHEC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUii

2.5

IIPOTHO3UPOBATH CBOMCTBa BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUH B PA3INYHBIX YCIOBUSAX

2.6

cleoBaTh IpaBWIaM  IOJ30BaHUS XMMHYECKOW MOCyIoil U
1a00paTopHbIM OOOpPYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalieHHs C
BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKLIMSIMH I10 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKHUX OTMBITOB IO TMOJIYYCHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMpeAenéHHOW MaccoBOM Jojeld pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IeNo4ed M KHUCIOT C TOMOIIBIO

UH/IMKAaTOpOB (JIakMyc, peHoI(PTaIenH, METUIOPAHXK U APYTHeE)

2.7

IMPOBOIUTD paC‘IéTbI IO YpaBHCHUIO XHMHUYECKOH pcaknuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuogmyeckas cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKkum»

3.1

PACKpBIBATH CMBICII OCHOBHBIX XMUMHUUYCCKUX MMOHSATHM: AApO aTroma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd Op6I/ITaJ'IB, paauyc artroma,

XUMHUYCCKas CBA3b, IOJISIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, MOHHAs CBSI3b, HOH, KaTWOH, AaHUOH,

CTCIICHb OKHCJIICHHA

3.2

KJIaCCI/I(bI/IL[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI

33

OTHCBHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢Gopmy lleprommaeckoit
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudaTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE Nnepruoabl
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packpsiBaTh cMbich [lepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HepI/IOI[I/IquKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HUX IIOJOXKCHHSA B HCpHOHH‘-IGCKOfI

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMuU4yeckux  anemeHtoB ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsja  d1pa, oOllee 4YHCIo

AJIEKTPOHOB U pacnpeeNieHHue X MO AMEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIPENeNIATh BUJ XHMHUYECKON CBsI3M (KOBaJeHTHas W HOHHas) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TMOHSATHI: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJHUTBI, 3JJICKTPOJIUTHYCCKAd AuCCOoLUanus,
pCakiiukn HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCCHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCJIb, OKHUCJICHHUC HW  BOCCTAHOBJICHUC, aAJIJIOTPOIINA,
aM(bOTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'ICHTHaSI, HOHHas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTAJlNINYCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTb




XUMHUYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHATUN W

NPHUMCHATH 3TU IIOHATUA MPHU OITMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJIOYEH M COJIEM, IOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEAKLUN

WOHHOI'O 00OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MIOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKIINU

Ilo Temam: «Hemeramnsl u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTBIX W CIIOXKHBIX BEIIECTB, TMOJTBEP)KIas OIMUCAHUE
MpuMepaMy MOJIEKYJSIPHBIX ¥ HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIni

2.2

COCTaBIIATh YPAaBHEHUS PEAKIMM, MOATBEP)KIAIONINX CYILIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTH IPOTEKAHUA XUMUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBUAX
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cleoBaTh MpaBWIaM  IOJb30BAaHUS XMMHYECKOW MOCynoil U
nabopaTopHbIM O0OpYIOBaHMEM, a TaKXKe IpaBWiIaM OOpalleHus c
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH I10 BBIIIOJTHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB MO TMOJYYCHUIO U COOHMPaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIICKHUCJIOIO ra3a)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPKAAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEIECTB: pPACHO3HABATh OMBITHBIM NYTEM XJIOPHJ-,
Oopomua, uoaua,  Kapbonar, ¢docdar, cumukar, cyabdar,
THJIPOKCUIMOHBI, KaTHOHbl aMMOHHS, MOHBI HM3YYEHHBIX METaJlIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIias cpeia»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHWYCCKHUX MMOHSATHM: HI[K

BCHICCTBA, KOPPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpalluU MBICIIMTEJIBHOM JIeITEIbHOCTH —




aHAJIM3 W CHHTE3, CpaBHEHUE, O00O0OIIeHNe, CHCTeMAaTU3AINIO,
BBISIBJICHHC HpI/I‘II/IHHO—CHeI[CTBeHHBIX CB$I3€I>’I —  JJId I/I3yLIeHI/ISI
CBOI>’ICTB BCHICCTB U XHUMHUCCKUX peaKHHﬁ; eCTeCTBeHHOHay‘IHBIC
METOJbl TO3HAHWUS — HAOJIIOJCHUE, H3MEPEHHE, MOJCIHUPOBaHHE,

SKCIEPUMEHT (PEAJbHBIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM YE€JIOBEKa. XHUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

251eMeHTOB. [IpocThie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTP aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTeNnbHas  aTOMHasg — Macca.
OtHocuTenbHAsE MOJIEKYIISIPHAs Macca. MaccoBast JOJIs1 XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3anMoOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

duznyeckue U XUMHYCSCKHE SBJICHUSA. XHUMHYECKast peaknusga u eé IIPpU3HAKU.
3aKoH COXpaHECHUA MaCChl BEIICCTB. XuMudeckue YpaBHCHUS. KJ'IaCCI/I(l)I/IKaLII/Iﬂ

XMUMHYECKUX peaklnid (COeTuHEHMs, pa30KeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKON TIOCY/IOM, C paBUIIaMU
paboThl B JabopaTopur W npuéMamMM oOpalieHus C  J1adopaTOPHBIM
00OpyJOBaHHEM, HW3YYCHHE W OIHCAHWE (PHU3UYECKUX CBOWMCTB 00pasioB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue ¢Gu3nyecKkux (IJIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYNKe, KUIIEHWE W KOHACHCAIlUs BOMAbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHUCJIOTOW) SBJICHUN, HAOMIOJEHHE U OIHCAHHE
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuil (pazlnokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paslIoKeHUe
ruapokcuaa meau(Il) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKee3a C PACTBOPOM

conmu meau(1l), uzyuenue cnocoboB pazieneHus: cMeceit (C MOMOIIBI0 MarHUTa,




¢uibTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBAPEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WIIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENEH

MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpoctoe
BemecTBO. HaxoxaeHue Kuciopona B MpHpoje, GU3NYECKUE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoObl
MOJy4eHHUs KHCIOpoAa B JIa0OpaTopuu M NPOMBIIUICHHOCTH. Kpyrosopot

KHcIopoa B pupoae. O30H — alioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMHUUEeCKOl peakluu, TEPMOXUMHUECKNE YPaBHEHHUS, 3K30-
Y SHIOTEPMHUUYECKHE PeaKIMU. TOIUIMBO: YroJib U METaH. 3arpsA3HEHUE BO3/1yXa,

ycUJIeHUE MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkIeHne Boaopoaa B IPHUPOJE,
¢usnueckre M XUMHUYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOObI IOJTydEHHUS.

Kuciote! 1 conu

24

Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

duznueckue CcBOWcCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
HacelimieHHble M HEHACHILEHHbIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 1oisl BeliecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie W B XHU3HU 4yenoBeka. Kpyrosopot
BOABl B TpUpOJe. 3arps3HeHHe NpUpPOIHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus Heopranmdeckux coeauHeHnid. Oxcuabl. Kinaccudukarus
OKCHJOB: cojeoOpa3yrolue (OCHOBHBIE, KHCIOTHbIE, amMQpOTepHbIE) U
HeconeoOpazyromue. Homenknarypa okcuioB. dusmueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHHN. PU3NYECKHE U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. dusnueckue u
XUMHYECKHE CBOMcTBA KHCHOT. Pan aktuBHocth MetauioB H.H. Bbekertosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

Conu. Homenknatypa coneil. @u3znueckue M XMMHUYECKHME CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  BKCIIEPUMEHT: KAaueCTBEHHOE OIPEAEICHUE  COACpKAHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHNE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M NpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMu OKCHJOB W OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M HU3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcunom meau(Il) (Bo3MOKHO MCTIOIL30BaHUE BUICOMATEPHAIIOB),
HaOmoieHne oO0pa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3IUYHOH PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHON MacCOBOM JOJIEW PACTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOABI C MeETaulaMU (HATPUEM U KaJbIUEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpPEAEICHHE PacTBOPOB
KHCIIOT M IIeJ04Yel C MOMOIIbI0 HHAWKATOPOB, HCCIEI0OBaHHE OO0pa3IoB
HEOPraHMYECKHUX BEIIECTB pPa3jIMYHbIX KJIAcCOB, HAONIOJEHHE HW3MEHEHUS
OKpack HWHIUKATOpPOB B pacTBOpax KUCIOT U IIeloYell, Hu3ydyeHue
B3auMoeiicTBus okcuna meau(Il) ¢ pacTBOpoM CEpHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpPYrdM M3 pacTBopa COJIM, peIIeHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepuonuueckuii 3axkon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYeECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIMHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUUYECKUX deMeHTOB. [lonstue o
IPYNIax CXOTHBIX AJIEMEHTOB (IIENOYHBbIE U IIEIOYHO3EMENbHBIE METallbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT ampoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX 3ieMeHToB [[. 1.
Menpaeneena. KopoTkonepuoinas u JUTMHHOIIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumMuueckux dnemeHtoB J[.M. Menneneesa.
Ilepuonsr m rpynmbl. PU3WYECKUN CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA
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CTpOGHI/Ie atroMoB. CocTaB aTOMHBIX Anep. H3oTonsl. 3J’IeKTpOHLI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 10 €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTOMOB XUMHUYECKMX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TPYIIIaM M IEPUOJAM.
3unauenue [lepumonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku M npaktuku. .M. MennaeneeB — y4€Hblid U

IpakIaHUH

3.5

Xumuueckasi cBsi3b. KoBanmeHTHas (MOJdsipHass W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIEMEHTOB. MloHHAs CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIHHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIIGCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH JKCHEPUMEHT: H3ydeHHEe O0O0paslloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aMMOJCWCTBHE THUJPOKCHIA LHMHKA C PACTBOPAMM KHCIOT H
[IeJ04Y€el, TPOBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokeH!sl, COETUHEHUS)

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHU CBOMCTB
XUMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX TMEPUOJOB, Kaus, KaJIbIUI W WX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHUYECKON CBS3H. KﬂaCCI/I(I)I/IKaI_II/I}I U HOMCHKIJIaTypa HCOPIraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYMHUYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHUXCA K  PAa3JIMYHBIM KilacCcaM HCOPraHN4YCCKUX COG,[LI/IHGHI/II\/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMUYeCKUX peakluid 10 pa3iuyHbIM MpU3HAKaM (TI0 YUCITy U
COCTaBy Yy4yacTBYIOIIMX B pEaKLIMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YaCcTHUIO Karajausaropa). OK30- U HHAOTEPMUYECKHE  pEaKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOM pcakuuu

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATHMMBIX XMMHUYECKUX peakiusx. [lonsrtue o
TOMOTEHHBIX M F€TEPOreHHbIX peakiusax. [lonsaTne 0 XUMHUYECKOM PaBHOBECHH.
@akTOphl, BIMAIOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IIOJIOKEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCIAUTENbHO-BOCCTAHOBUTENBHBIE ~ pEakUuu,  3JEKTPOHHBI  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl C HCIOJIb30BAaHUEM METO/A

9JIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPOIIUTUYECKON NUCCOLMALNUA. DIEKTPOJIUTHl U HEIIEKTPOIHUTHI.
Karnonsl, aHnoHbl. MeXaHn3M AUCCOLMAIMU BEUIECTB C PA3JINYHBIMU BHJIAMH
xumMudeckon cBs3u. Crenenpb aucconuanuu. CHIIBHBIE U CTTA0bIe AIICKTPOJIUTHI.
Peakiun nonHoro oOmeHa. YCIIOBUsI MPOTEKAHHS pEaKIMii MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMH ¥ COJEM B CBETE TIPEACTABICHUH 00 dJICKTPOJUTHYCCKON

nucconuranuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THApPOIU3E Coei

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
pEeIIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB W HeMmeTalioB (rpadura u
anMasa), CJIOHBIX BEHIECTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKOM peakluu OT BO3JACUCTBUS pPA3IMYHBIX (HaKTOPOB;
UCCIIEJIOBAaHNE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAllMM  KHUCIOT, Ieno4yel M cojiel (BO3MOXKHO HCHOJIB30BaHUE
BUJICOMATEPHUAIIOB); TPOBEACHUE OMBITOB, WUIIOCTPUPYIOMINX MPHU3HAKU
NPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHMe OCaJlKa, BBIJCICHUE ra3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WJUTIOCTPUPYIOMIMX HPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEaKIUil (TOpeHHe, Peakiui Pa3oKEeHUs, COCTUHEHMUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/la4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC )51 (I)I/ISI/I‘-ICCKI/IC CBOMCTBaA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XMMHYECKHE CBOMCTBA Ha npumMepe  XJjopa
(B3aHMOHeﬁCTBHC C MfETalllaMu, HEMCTajlllaMH, menoann). XJ’IOpOBO,Z[OpOI[.

Consnas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4YCHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuIbpl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpymmbel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIE CTeNeHU oKucieHus. CTpoeHne u (pu3ndeckne CBOWCTBA
IPOCTBIX BEIIECTB — KUCJIOPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIIU
KHCJIOTHBIX OKCHIOB. CepHasl KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ W XUMHYECKHE CBOMCTBA
(oOmme Kak mpeicTaBUTENs Kiacca KHCIOT U creruduyeckue). XuMUYecKue
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJIyuYeHHUs CepHOMN
KHCIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. Haxoxenue ceprl U €€ COeMHEHUN B Mpupoje. XUMUYECKOe
3arps3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OOmiasi xapakTepucThka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUA. A30T, paclipocTpaHeHHe B IPUPOJIE,
(bu3mveckue u XuMudeckue cBoicTBa. KpyroBopotT a3ota B mpupoje. AMMUAK,
ero (usmyeckre U XMMUYECKHEe CBOMCTBA, MOJydeHHe W mnpumeHeHue. Conu
aMMOHHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJIydyeHue,
¢u3nuecknue W XUMHUYECKHE CBOIicTBa (00IIME KaK MpelCcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnonp3oBaHne HUTPATOB U COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX yIOOpeHHil. XuMUYecKoe 3arps3HEHUE OKpYKarolen
CpeIbl COETMHEHUSIMH a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3yXa, MTOYBbI

1 BOJOEMOB)
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®docdop, amtorponHsie Mogupukanuu dochopa, GU3NIECKUEe U XUMHUCCKUE
cBoiictBa. Oxcun docdopa(V) u docdhopnas xucnora, ¢u3nYecKue Hu
XMMHYECKHE CBOMCTBa, moiydyeHue. Mcmonb3oBanue ¢(ochaTtoB B KauecTBe

MUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aJIOTPOIHBIE
MOAU(DUKAIINK, PACIpPOCTPaHEHUE B MpHUpPOJE, (U3NYECKHE U XUMHUECKUE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupone. OKcuabl yriepoja,
ux (U3NYecKue M XUMHUYECKHE CBOMCTBa, AEUCTBHE Ha >KUBBIE OPraHU3MBI,

MOJYYCHHUEC U IPUMCHCHHC. OKOJIOTHYECKHE HpO6J'ICMLI, CBA3aHHBIC C OKCHI0OM




yraepoaa(lV); rumote3a Tn00anbHOTO MOTEIUICHUS KIWMAaTa; MapHUKOBBIN
addekr. YronapHas KucCiIoTa W €€ CONMU, WX (PUIUYECKHE U XUMUYCCKHE
CBOWCTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-
nonsl. Mcnonp3oBanue Kap6OHaTOB B 6I>ITy, MCIHMIWUHE, IMPOMBIIIJICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHBIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TWJIEH, AUETHJIEH, 3TaHOJI, TJHUIEpPUH, YKCYCHas
kuciora). Ix cocraB u xumudeckoe crtpoeHue. [loHstre o OMOJOTHYECKU
BXHBIX BEIECTBaX: >XUpPaX, OelKax, YrieBoJax — M HX POJH B KU3HHU
yeloBeka. MarepuanbHOe €IUHCTBO OPraHMYeCKMX MW HEOPTaHMYECKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMenenne. CoenvHeHHs] KpeMHHUs1 B npupoje. OOmue mpeactaBieHuss oo
okcuze kpemHusA(IV) u kpemHueBoit kuciaore. CHIMKATHI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, TPOMBIIUIEHHOCTU. BaxkHeliye cTpouTenbHble MaTepHaIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIB30BaHUsA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3I[OB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MMPOBEJACHUE KAUYECTBEHHBIX PEAKUMN Ha XJIOPH-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHHUS, OIBITHI, OTPAXKAIOIINE
(M3UYeCKrue 1 XUMHUYECKHE CBOMCTBA raJIOTCHOB M MX COCIMHEHHH (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamMu XJIOpUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpaslaMu cepbl M €€ COSAMHEHUSIMHU
(BO3MOXXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJEHUE Mpoliecca
oOyrinuBaHUs caxapa MOJ JeHCTBHEM KOHIICHTPUPOBAHHOM CEpHOU KHCIOTHI,
U3y4eHHUE XUMUYECKUX CBOMNCTB pa30aBICHHON CEPHOM KUCIOTHI, POBEIACHHE
KayeCTBEHHOW peakiuu Ha cyabhaT-uoH U HaOloJeHHe TNpu3HaKa eé
MPOTEKAHUS;, O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIIOJBb30BAaHUE BHACOMATEPUANIOB), OOpa3amMu
a30THBIX U GocPOpHBIX yHoOpeHuit; moaydeHue, cooupanue, pacro3HaBaHue U
U3yYeHUE CBOWCTB aMMHaKa; IMPOBEJCHUE KAueCTBEHHBIX pEakUUil Ha HOH
aMmMoHHMsT ©  (docar-uOH ¥ U3YUYEHHE TPU3HAKOB UX MPOTEKAHHUS,
B3aMMOJICIICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHMCIIOTHI C MEIbIO (BO3MOXKHO
HCIIOJb30BAHUE BUJEOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, QyuiepeHa; O3HAKOMIIGHHE C TIPOIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHUE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KAayeCTBEHHBIX pEaKUMid Ha KapOoHAT- H
CIWJIMKAaT-MOHbl U M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
OPOJAYKLUHENH CHUIMKATHOM MPOMBILIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCINHCHUA

3.1

OO01as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxenus B Ilepmoanueckoil cucTeMe XUMHUYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauioB. MeTauinyeckas CBA3b U
MeTajyInyeckasl ~KpuUcCTalsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psf

HaIpsHKEHUH METaJUIOB

3.2

duznyeckue 1 XMMUYECKHe CBOMcTBa MeTayuioB. O01ne crnocoObl MOTydeHUs
MetaiioB. [loHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, TIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBIILIJIEHHOCTH

3.3

[[lenounble MeTaybl: moJiokeHue B Ileproanueckoil cucTeMe XUMHYECKUX
anementoB J[.M. MeHneneeBa; cTpoeHHEe UX aTOMOB; HAaXOXJIEHUE B MPUPOJIE.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCHABI HaTpus u Kaiaus. [IprMeHeHHWe IIEeTOYHBIX METAUIOB M UX

COEeIUHEHNN
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IllemouyHo3eMenbHBIC  METAIbBI MarHUid W KalbIUHA: IIOJIOXKCHHE B
[Tepuoanueckoit cucreme xumuueckux anementoB .M. MenneneeBa; ctpoenue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUeCKHe W XUMHUUYECKHE CBOMCTBA
MarHus M Kajabliusd. Baxueidmume coeauHEHUs KalblUsA (OKCHUI, THIAPOKCHI,

conn). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HCpI/IOI[I/I‘IeCKOI‘/'I CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aIFOMHUHUS. AM(I)OTepHLIC CBOICTBa OKCHJA U ruapoKcuaa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoit cucteme xumuueckux snementos /.M.
MenpneneeBa; CTpOEHHE aToMa; HaxoxIaeHue B npupone. Ddusznueckue u
XMMHYECKHUE CBOMCTBa jkeneza. OKcHIbl, THAPOKcUIbl U conu kene3a(ll) u

xene3a(Ill), ux cocra, CBOICTBA U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMIICHHUE C O6p3.3LIaMI/I MCTAJJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KajblMsg M HATpus C BOJOM  (BO3MOXKHO
HCIIOJb30BAHUE BHJIEOMATEPHUAJIOB); HCCIIEIOBAHUE CBOWCTB JKECTKOM BOJIBI;
mpolecca TOpPEHUs IKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPUAIIOB); IPU3HAKOB MPOTEKaHMsI KAYECTBEHHBIX PEAKIMIl HAa HOHBI
(MarHus, xanbuus, adroMuHus, uuHka, xene3za(ll) m xeneza(Ill), memu(1l);
HaAOJII0JIEHNE U ONKCAaHUE IPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpuS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIb30BaHME  BHMJIEOMATEpHAIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHelne MeTasl 1

nX COCIUHCHU

XHUMHS M OKpYKaromias cpeia

4.1

HoBeie mMarepuanbl U TexHoJOTHH. BemiecTBa U mMaTepuaibl B IMOBCEAHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas moMoIIs MpH XMMHYECKUX OXKOTaxX H

OTpPaBJIICHUAX

4.2

OCHOBBI ~ DJKOJIOTMYECKOW  TPAMOTHOCTH.  XHMHYECKOE  3arpsi3HECHHE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

IPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: HU3yuyeHue o0pa3lioB MaTepuaioB (CTEKIO, CIIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccHOHaIbHON ACITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHYECKON HayKd, 4YTO IO3BOJIUT OOYYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHaibHON AeSITeTbHOCTH
U cleiaTh OCO3HAaHHBIM BBIOOP XMMHUHU KaK MPOGMIBHOTIO IMpeaMera

U NEPEeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnagenue cucremoit XMMHUYECKHX 3HaHUH o YMCHHC IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BO)XHEHIINE XUMUYECKUE IOHATHSA: XUMHUUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CJIOXKHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTENIBHBIE aTOMHas W MOJIEKYJISpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpenHss), XUMHUEecKas
peaKkuys, peakuuM COEIUHEHUS, PEAKIMU pa3IoKEHHs, pEeaKuH
3aMellleHNs, peakiuu oOMeHa, TeroBod 3(ddexT peakuuu, 3K30- U
SHIOTEPMHUYECKUE PEAKIMU, PACTBOP, MAaccoBas JOJS XHUMHUYECKOIO
2JIEMEHTA B COEMHEHUH, MAcCOBast 10JIA U MIPOLEHTHAs KOHLEHTPALHs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, 3JICKT’p0HHBII>'I 0 aToMa, aTOMHasa




opOuTanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHCIIEHHUS,
XMUMHYECKAs CBSI3b, JIEKTPOOTPULIATEILHOCTD, ITOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAas  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTajuInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOJINTUYECKAsT ~JAUCCOLMALUS, PEaKUuH HMOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAHOBHTEJb, OKUCIEHHE M  BOCCTAHOBIICHHE, JJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pEeaKLuy,
CKOPOCTb XMMHYECKOW peakumu, karaimsarop, I[IJIK, koppo3sus

MCETAJIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHUS MacChl,
nepuoanueckuid 3akoH JI.M. MeHnneneeBa, 3aKOH TMOCTOSIHCTBA

cOCTaBa, 3aKOH ABOTajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TeopHus, TEOPHS

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYuclle MHHEpalbHBIC YHAOOpPEHHs, METaUIbl W CIUIABHI,
NPOAYKTHl TepepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEILCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJIOB
JUTsSl OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XHUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHUC 3HAHUSA CO 3HAHHUAMU OPYIUX

y‘le6HLIX npeaMETOB
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HaJIM4Me OIbITa paboThl C PA3JIMYHBIMM MCTOYHUKAMH HH(pOpMAIUU
N0 XUMHMM (HaydyHas ¥ Hay4YHO-TIOMYJsIpHAs JIMTEparypa, CIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IpeBpaliCHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ IJIsd peaicHus y‘IC6HO-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XUMHH 1A COCTABJICHUA (I)OpMy.TI HCOPraHNYCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

HomeHknarypsl (IUPAC u TpuBuanbHoi)

YMeHue oOBACHATH CBS3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAMU CTPOCHHMS aTOMOB
XAMHYECKHX JJIEMEHTOB (COCTaB M 3apsy sapa, oOmiee 4YHcio
IEKTPOHOB), PACIPENEIEHUEM DIIEKTPOHOB IO 3HEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MNepruoa0B, KaJIud U KaJIbLUA

IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XMMHMUYECKUX 3JIEMEHTOB (paguyc aTtoma, 3JEKTPOOTPULATEIbHOCTD),
MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[lepuognueckoit cucreme (B MalblX TEpPHOJAX U  TIJIABHBIX

MOATPYIIax) v 3JeKTPOHHOTO CTPOEHHUS aTOMa

Ymenue knaccuuuupoBarh:

7.1

XUMHNYECKHUE IJIEMCHTBI

7.2

HCOPraHM4YCCKUC BCIICCTBA

7.3

XUMHUYECKHUE PCAKIINU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJIICHUA XUMHUUYCCKUX DJIEMCHTOB, 3aps/

HOHa

8.2

BUJ XUMHYECKOH CBSI3UM U THII KpHCTaHHquCKOﬁ CTPYKTYPbBI B

COCAUHECHUAX

8.3

XapakTep cpefibl B BOJAHBIX PACTBOpPAaX BELIECTB (KHCIOT, OCHOBAHU)

8.4

OKHUCIUTCIIb U BOCCTAHOBHUTCIIb

YMeHue XapaKTCpu3oBaTb CbI/I?»I/I‘{eCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, TrpaduT, aamas,
KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kajaud, MarHui,

KaJIbIIMH, aTFOMUHUH, JKeJIe30)

9.2

CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX PacTBOpPOB (BOJa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI
MetamoB I-ITA rpynm, amtomunusi, menu (II), munka, >xenesa (II u
III), oxcuast yraepona (I u IV), kpemuus (IV), azota u ¢pochopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroiapHas, KpeMHHEBasE KUCIOTa U UX COJIH)

9.3

MIPOTHO3UPOBATH n XapaKTCpru30BaTh CBOMCTBa BCIICCTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT UX CBOfICTB, BO3MOKHOCTD IMPOTCKAHHUA XUMHUUCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
104 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BIUUCITh (IPOBOAUTH PACUYETHI):
11 OTHOCHUTENIbHYI0 MOJIEKYJSIPHYIO U MOJIIPHYIO MAacchl BEILECTB,
' MaccOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
" [0 YPAaBHEHUSM XHMHYECKUX PEAKIUH M HAXOAWUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMO3HaHHS  (HaOmIoaeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAaHNE) IPU U3YYEHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MPEIIOKUTH ITyTH €€ PEIICHUS
122 Oe3omacHON pabOThl C XMMHMYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM KM3HU, MPAaBUIIAMH MOBEACHUS B LIEISIX cOepeKeHus
13 3I0POBbsSI M OKpYXKAIOUIEH NPHUPOJHON Cpelbl; NOHMMAaHUE Bpenaa
' (omacHOCTHM) BO3JAEHCTBHSI Ha JKHMBbIE OPraHM3MbI OIpPENeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHbBIIEHHUS U MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume npakTuyecKuX HABBHIKOB IUIAHUPOBAHMS M OCYIIECTBICHUS
CIIENYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3NYEeCKHX CBOMCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/IHGCKI/IMI/I n XUMHNYCCKNMHU SIBJICHUAMMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XUMUUECKUX peakLuit

13.2

U3y4eHHe CII0CO00B pa3/ieNieHus cMecel

13.3

MOJIydEHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) ans OMpeNENICHUST XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAaHUE H  OIMCAaHWE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHUS KUCIIOT C METaIaMH,
OKCHJIaMH  METAaJIJIOB, pacTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHCHHE OJIHOTO MeTajyla JpYyruM H3 pacTBOpa COJIH;
nucciaeaoBaHue aM(OTEpHBIX CBOMCTB THAPOKCHUIOB ATIOMHHHS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIC KJIACCHI
HCOPraHn4CeCKux COCHHHGHHﬁ)); ((BJ'ICKTpOJ'II/ITI/I‘ICCKaH
JUCCOLIMALIUsD), «Baxkneimune HeEMETalNIBI H WX COCAUHCHUA,

«Baxnennne MeTalIbl M UX COCOANHCHU A

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaKklMii MOHHOIO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OPOMUJI-,
wonua-, cynbdar-, docdar-, kapOboHaAT-, CHUIUKAT-aHHOHBI,
TUAPOKCU-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHS,

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

14

YmMmenne:

14.1

MMPEACTABJIAAITL PE3YJIbTATBI OKCIICPUMCHTA B (1)OpMe BBIBOJOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCIKAY PCaJILHO Ha6J'IIOJIaeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U TIPOLECCaAMU, MMPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSACHSITH IIPpUYNHBI MHOF006p3.3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHocHuTeNIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHas Macca. MaccoBas J0JIA XUMHUYECKOT'0 3JICMEHTA

B COEIMHEHNH

1.5

KomuuectBo BemectBa. Mosb. MomnsipHas macca. MousipHbIii 00BEM Ta30B.

BzanMocBsa3n KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIpU3HAKH.

3aKOH COXpaHEHUs MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepromndeckas cuUCTEMa XUMHYECKHUX JJIEMEHTOB

.. Menaeneea. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XuMu4yeckux seMenton .M.
MenneneeBa. I[lepuoasl U rpynibl. @U3MYECKUN CMBICIT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siep. M3oTtombl. Dnextponsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepruoaoB, Kajlius, KaJlbIOUA (pazuzlyca ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKUX CBOﬁCTB) U MUX COCAUHEHHUM B
COOTBETCTBHM C IIOJIOKCHUECM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOH}IpHa}I) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CThb XUMHWYCCKHUX OJICMCHTOB. HMonnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKM W BUAA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwbl U ux

COCAMHCHUS. Merannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus w HOMEHKIATYpa HEOPTAaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yroliyue; OCHOBAaHMU (IIENOYM W HEpPacCTBOPHUMBIE OCHOBAHUA);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XMMHYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnueckie W XUMHUUYECKHE CBOMCTBA MIPOCThIX BEIICCTB-MCTAJUIOB: JIMTUA,
HaTpusd, KaJlud, Marovd W KajlblLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKEe U XMMHUYECKHE CBOWCTBA BOJOPOIHBIX COCIUHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIa, aMMHAKa

4.5

dusznveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lomydaenne

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymmn, mmuka, memu(Il) u

xenesa(Il, I). [Tonydyerre OKCUI0B METAIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBaHMM M amM(pOTEpHBIX THIPOKCHAOB (Ha mpuUMepe
TUAPOKCUAOB aJIOMUHUS, JKene3za, 1uHKa). llomyyeHue ocHOBaHuii U

aM(bOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOMU, a30THOU, (hocopHOI, KpeMHUEBOU, yronbHOU. OcoObie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpHOM U a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0me xuMu4eckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOJ'Iy‘-ICHI/IC, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAA, KHUCIOPOAAd, aMMMUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKUWU BEHIECTB, IO TEINIOBOMY 3(QeKTy, o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JIICMESHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peaKIiy, TEPMOXHUMHUYECKIE ypaBHEHU. DK30-

N QHAOTCPMHUYCCKUC PCAKIINH. TCpMOXI/IMI/IquKI/Ie YpaBHCHUA

53

OKHCANTENPHOBOCCTAHOBUTENBbHBIE peakiuu. OKHCIUTENIN U BOCCTAHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAQHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEIIeKTPOoJUThl. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTENeHb TUCCOIHAIuN

5.5

Peakiun monHoro obmeHa. YCIOBHUS MPOTEKAaHUS PEAKIMA MOHHOTO OOMEHa,

MTOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XUMUS 1 OKpYXarolas cpeaa

6.1

BemiectBa u martepuansl B TOBCEIHEBHOM KU3HU 4elloBeka. beszomacHoe
WCIIOJIb30BAHUE BEIECTB M XUMHUYECKUX PEAKIUA B JTA0OpaTOpUH H OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXaromel cpeabl  (KUCJIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeIoTBpPALICHUS
[Ipenenbras momyctumas koureHTpamus BemiectB (ITJK). Posp xumum B
pPELICHUH HKOJIOTMYECKUX TMpolieM. YcuieHue mnapHUKOBOro 3ddexra,

pa3pymIeHue O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHS U X COCIUHCHHUN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUIAaBOB (CTalb, YYr'yH, OIOpaTlOMUHUN, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH UX coeuHeHuid. [IoHsTHe 0 KOPPO3UU METAIJIOB, OCHOBHBIE

CITOCOOBI 3aIlIUThI UX OT KOPPO3UU

6.4

[IpupoHbIE HCTOYHUKH YIJIEBOAOPOAOB (Yrojib, MPHUPOIHBIA Ta3, HEPTh),

MPOIYKTHI HX TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUSA 00 OpPraHrNvCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, AallCTUJICH, 3TAHOJI, TJIMICPUH, YKCYCHasA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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