MMHUCTEPCTBO MPOCBELEHUSI POCCUNCKOM
OEJEPAIINN
MunucrepcTtBo o0pazoBanuss CBepajIOBCKOi 001acTH
MyHULIMNIAJILHBIN OPraH yIpaBJeHUs 00pa3oBaHueM Y IIpaBJeHHe
oOpa3zoBaHueM ropoackoro okpyra Kpacuoygumck

MyHuuunajJbHOe AaBTOHOMHOe 00111e00pa30BaTe/ibHOE yUpe:KIeHue
"Cpennsiss mkoJ1a Ne 2 ¢ yriry0JieHHbIM U3yYeHHeM OT/eJIbHbIX MpeaMeToB "

YTBEPXJIEHA

Hupexrop MAOY CIII 2
JLLA. AnpieBa

IIpuxka3 ot 28.08.2026 Ne 65

[TPUHATA
HAa 3aCEJaHUH M1eJarOTMYECKOTO COBETA IIKOJIIBI

IIpotokon ot 28.08.2026 Ne 1

NOKYMEHT NOAMNNCAH
SNEKTPOHHOW NOAMUCHIO

Ceptudukat: 0087BBE7B32764E464DCFCOEC9AD4D10D1
Bnapeneu: ApbleBa Jlapuca AHaTonbeBHa
[Nencreutenen: ¢ 27.03.2026 po 20.06.2027

PABOYAS ITIPOTPAMMA
(ID 12102363)

yueOHoro npeamera «Xumus. ba3zoBblii ypoBeHb)

T oOyuaromuxcs 8 — 9 kimaccon

r. Kpacnoydumck, 2026 r.



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro 001Iero o00pa3oBaHUs
COCTaBjJ€Ha Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENnogaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIeW CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpamMMbl MO XUMHH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTra s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
IporpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkkKe TPeOOBaHMM K
pe3ynbTaTam 00ydeHUs XUMUU Ha YPOBHE 1IeJieH U3y4deHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-II0O3HABATEJIbHOU JEATEbHOCTU OOYYalollerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHH CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHUS MUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI100aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM  JUIsi  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 001Ie U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmumxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCICIOBATEIbCKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJaJblBa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlaHHbIE HampaBjieHUs B OOYYEHHUU XHUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl ~ Yy4yeOHOrOo  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHSATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMBIX TOHSTHM
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOM
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUM
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHIS (GYHKIUA OOBSICHEHHS W IPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYy4YEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHMYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUSA B Hayke. M3ydeHHe XMMHUM NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOIUHd MUPY,
«buosnorus. 5—7 kimacce» u «DPusznka. 7 xnacc.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYITHBIX 00OOIICHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAyYHBIM METOJaM TIO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHUH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEe0BATEIbCKON
JESATEIIbHOCTH, OCBOEHMM NpaBWJI O€30IaCHOI0 OOpalleHHs C BELIECTBAaMHU B
IIOBCE/IHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (OpMHUPOBAHHE WHTEIUIEKTyaJIbHO PpPa3BUTONM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOATEIbHON IO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUY;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBaHue o0Omweld (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOM
rPaMOTHOCTH, B TOM 4YHCIE YMEHHM OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpa, UCIOJb3YysS 3HAHMUS U OMbIT, MOJTYYCHHBIE MPU U3YYECHUU
XUMHM, NPUMEHATh UX IPU PEUIEHHMH MpoOJeM B IOBCEIHEBHOM JKU3HU U
TPYZIOBOM JEATEIIbHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTUYECKMX OTHOIIEHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JE€ATEIbHOCTH B LEISIX
COXPAaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOdUIIs ¥ HAIpPaBIEHHOCTU AANBHEHIIIETO
oOyJeHwus.

OOmiee uucinO YacoB, OTBEAEHHBIX Ui HU3YYEHHUS XHMHMHM Ha YPOBHE
OCHOBHOTO 00111er0o o0pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHe ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIMKUCAHUE
bU3MYeCKUX CBOWCTB 0O0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom coiu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, mpoBeIeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWEe U  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYII
(ILIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 31€eMEHT U MPOCTOE
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(pUKALNS KHCIOPOIa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpyuieHue 030HOBOrO CIOS.

Bonmopon — anemenTt M mpocTtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3MYECKMe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBasi 0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IIpupoZie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmueckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusndeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydeHune okcuIoB.

OcHoBanusi. Knaccudukauuss ocHOBaHHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCIOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MOIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOI0IeHNe
B3aHUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojJeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIIOICHNE M3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT M IIEIOYCH,
uzydeHue B3zaumojeinctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUWil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PAacTBOpa COJIM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W AJUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToOMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W mnpaktuku. . V. MeHneneeB — y4€HbIN U
IPaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C pPAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiy pa3ioKeHUsl, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAay4HbIH (akT, rurnoTe3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, Ia3, (pU3nyecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COHLIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K pPa3JIM4HBIM KJIACCAM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAaKIUU BEIIECTB, IO TEIIOBOMY 3(PdeKTy, Io
U3MEHEHUIO CTETCHEW OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTEeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOTO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJEN
(BO3MOXXHO  HCIOJB30BAHME  BUJEO MAaTEpPHAIIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa  HOHBI, pEIICHHE
AKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaNlaMU, HEMEeTa/llaMH, MIeso4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHW3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHne u (Puanyeckue CBONCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpOJ, CTpOeHHUE, (U3HUECKUe U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (u3MUeCKue W XUMHUYECKHE CBOMCTBa (00IME Kak
NpeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeakiUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs peaKlus Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpAHEHHE B MPHUPO/IE,
duznyueckue u xumMuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkne 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenne. Conn aMMOHuS,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPEICTaBUTEIS Kjacca KHCIOT U  cHerudHuuecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUEe OKpYXKarolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, u3MIecKre U XUMHIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUM.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHPOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha >KUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYecKrue U XMMHUYECKHE CBONCTBA,
nojsyueHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (OeH3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHeillline CTpoUTENbHbIE MaTepHalbl: KEpPaMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouire (PU3NYECKUEe M XUMHUYECKHUE CBOWMCTBA
raJIOr€HOB M WX COEIMHEHHH (BO3MOXXHO MCIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TajJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IMoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBJIEHHOI CEepHOI KUCIIOTHI, TPOBEICHUE KaYeCTBEHHON peakuu Ha Cyib(aT-
MOH U HAOJI0JIeHWE TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3oTra, (Gochopa M HX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, paclo3HaBaHWE€ W H3Y4YEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX PEaKliii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB), U3ydeHUue  Mojelen
KPUCTAJUIMYECKUX PEmIETOK anmasa, Trpadura, dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U M3yUYEHHE
CBOMCTB YIJIEKMCJIOTO ra3a, MPOBEICHHE KAUYEeCTBEHHBIX pPEaKIMil Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxkHeure HeMeTaJUIbl U UX COCITMHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxeHus B llepmommyeckon cucreMe XuUMUYECKUX dieMeHToB [J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtauyeckas CBsA3b U
METajuIMYecKass  KpUCTaUIMYecKass  pemérka.  ODJIEKTPOXMMHUYECKHU  psil
HaIpsOKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4YeHus: MeTamioB. [loHSATHE O KOpPpO3MM METajuioB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[Ilenoynbie MeTambl: MONOXKeHUe B [lepronnueckoil cucTeMe XMMHUYECKUX
anemeHntoB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u



TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHbIX METalIOB MU HX
COCJIMHCHU.

[[lenoyHno3emenbpHblE METAJUIbl MAarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Ipupoje. PU3nUeCKUe 1 XMMUYECKUE CBOMCTBA MarHusl
U Kanblius. Baxuelive coequHEHUS KalblUsg (OKCHHA, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TI0J103keHKE B [leproindeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [lepuoanueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCu b, TuaApoKcH bl U conu xxenesa (I1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMud METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaAMH, H3Y4YE€HHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHME BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJIOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxeneza (II1), meau (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJaMEHH MOHAMM HaTpusi, Kajdusd U Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA aTFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenine
METAaJIJIbl U UX COCIMHCHU .

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpesnl (MpeeibHas JOoMmyCcTUMas
KOHIIeHTpalus BemecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MeXmpeaMeTHBIX CBS3€H MpU W3YYCHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAIMI, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOJIHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBE MpaBUiIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJCTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUN W
pacCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U HAay4YHOMY HAcCJEIHI0, NMOHMMaHHUS 3HAYEHHUS XWMHYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJEHWE M TMOCTYIKH CBOMX TOBapuIlle C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTHUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOOUMbIE Uil OOBSCHEHUs HaOJMI0JAaeMbIX MPOLIECCOB U SIBJICHMI,
MO03HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
NeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YEeHUS B
JIaTbHEHIIEM;

4) dopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTH COOJIIO/IEHUsT TIpaBWJ  OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHSI TPEIMETHBIX 3HAHWK 10 XWMHH, OCO3HAHHBIN BBIOOD
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaaIbHON EeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTrO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYEeCKOMY M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ O€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMX 3J0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOH, JIs ITOBBIIECHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS! MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BATh
NOHATHUS 1711 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIaCCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUUECKUE pacCyXJeHus (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTUH),
JienaTh BBIBOJIbI M 3aKIIFOUCHHS;

YyMEHHE TMPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUS (NPEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMbIE B XUMUU,
peoOpa3oBhIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHWIO, OpPraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJNIoJaTh 3a XOJO0M IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTat, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 TMpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJbl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OMbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUM,
OBJIQJICHUE KYJbTYpOW aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu popmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WiIM) IUCKYCCHHU) IO
CymecTBy  oOcyxJaaeMoil  TeMbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pPE3yJbTaThl  IO3HABATEIIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJiaTh MPEe3EHTAIHUI0
pPEe3yIbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB [0 OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asiBICHHOW IIEH, YMEHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



JNEUCTBUM, BUABl JEITEIBHOCTH IO TMOJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIPETANHA, MPEOOPa30BAHUI0 W TPUMEHEHHWIO B PA3JIHYHBIX YYEOHBIX U
HOBBIX CUTYaIlUsIX.

K xonIy oOyuenus B 8 kyiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XUMHYECKUU JJIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiui,
AP0 aToOMa, HJICKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJis BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAaHEHMS MacCChl BELIECTB, ITOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Ilepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
nonarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHUYeCKHX »yemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YMCIO0 IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (10 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, 110 TETIOBOMY (D (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XWMHUYECKHX [pPEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — /I M3yYEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAOJIOJCHHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM 000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYyYEHUIO U COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MICIIOYEH U KUCIIOT C MTOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJIEKyJda, HOH, KaTWOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKON pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BEIIECTB U UX MPEBPALLICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJI€HHUS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMHUYECKOH
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIica [lepuonmueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo (opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTth MOHATUA «rjaBHasg noarpynna (A-rpynmna)» U «1modoouyHas
noarpynna (b-rpynmna)», manple U OOJbIIHME TEPUOIbI, COOTHOCHTH
0003HauEHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHX
AIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpenesieHne UX 10 DJEKTPOHHBIM  CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npenesiax MajbIX MEPUOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOioaTh  OpaBWja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJoll U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakK)Ke IpaBWa OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlnid, €CTeCTBEHHO-HAy4YHbIE METOJIbl TIO3HAHUS —
HAOIOICHNE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIe (UU(POBHIE)
KouTtpoJbHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC peCypChl
padoThI padoTsI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/A3R9T4T6X
MPAKTUYECKOU IEATETbHOCTH
YyeJIOBEeKa
BemiecTBa 1 XUMHUYECKHE
1.2 Hl 15 1 https://m.eds00.ru/JOM9VEVED
peakmuu
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
Bosznyx. Kucaopon. ITousitue
2.1 X PO 6 https://m.edsoo0.ru/Q5A8K5SWS8Y
00 oKkcHmax
Bonopoa. I[Tonsitue o
2.2 8 1 https://m.edsoo.ru/C4H8K6T8E
KHUCJIOTaX U COJIIX
Boxa. PactBopsl. [Tonsarue 00
2.3 a p 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBaHUSIX
OCHOBHBIE KJIaCCHI
24 . 11 1 1 https://m.edsoo.ru/L3F4R7G0T
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 XAUMHUYECKHX dj1eMeHToB 1. 1. 7 https://m.edsoo.ru/CI11 K§POM
MenneneeBa. CtpoeHne
aToma
XHUMHU4YECKas CBS3b.
3.2 OKuCIUTEIbHO- 8 https://m.edsoo.ru/WSCOT2E7K
BOCCTaHOBHUTEJIBHBIE PEAKIINH
Hroro no pazneny 15
PeszepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KosmuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM daekTpoHHbIe (UU(POBHIE)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pa3nen 1. BemecTBO 1 XuMu4ecKne peakiun
[ToBTOpenue u yrioyOnenue 3HaHUH
1.1 P Yy 5 1 https://m.eds00.ru/GOIMSWIJ3T
OCHOBHBIX Pa3/IeNioB Kypca 8 Kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX
1.2 . 4 https://m.eds00.ru/R3729Q6G4G
peakuuit
DAEeKTPOIUTHYECKAs JUCCOLUAITHS.
1.3 P A Han 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHUYECKUE PEaKLUH B pacTBOpax
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
OO1as xapaKTepUCTHKA XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.rt/FOWINIF5V
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé€ 6 https://m.edsoo.ru/STL7TMIL7S
COCJIMHECHUS
OO1as XxapakTepUCTHKA XUMUYECKUX
2.3 anemMeHTOB VA-rpynmsl. A30T, Gpochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCIMHEHUS
OO1as xapakTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 https://m.edsoo.ru/Q2W5SH2KS5Y
KPEMHUN U UX COCINHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

3.1 OO01mme CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/C1C6H6T2M
32 Bakueiinine MeTauibl U UX COCIUHEHUS 16 https://m.edsoo.ru/I8G6J7R9U
Uroro no pazgeny 20
Pa3nen 4. Xumus u okpy:kapmasi cpeaa
4.1 BemiecTBa 1 maTepuaisl B KU3HU YEJIOBEKA 3 https://m.edsoo.ru/Z3S8T1Q8K
Hroro no pazgeny 3
PeszepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoandecTBO 4acoB
Ne Hdara JJIeKTPOHHBbIE HU(POBHIE
Tema Ypoka KOHTpOJIbHLIe HpaKaneCRne
n/n Bcero u3ydeHusi o0pa3oBaTebHbIE pecypchl
padoThI padoThI

[Ipenmer xumuu. Ponp xumuu B
JKM3HHU 4esoBeka. Tena u BelecTna

https://m.edso0.ru/J4C2VEM9V

IlousTue o METOJaxX ITO3HAHUs B

2 1 https://m.edsoo.ru/P1OSASC6T
XUMHAH
[TpakTrueckas padota Ne 1

3 «TIpanita paboTEI B 1aG0pATOpHIL 1 https://m.eds00.n/OSG3EODSY
1 IpUEMBI OOpAIICHHSI C
J1a00paTOPHBIM 000PYIOBAHUEM)

4 ‘uCTbIe BEECTBa H CMECH. . 1 https://m.edsoo.ru/X1A2E3M8R
CriocoOnI pa3fieneHust cMecei
[IpakTuyeckas padora Ne 2

5 «Pa3nenenue cmeceit (Ha nmpumepe 1 https://m.edsoo0.ru/R6W6Z8FIX
OUYMCTKU NTOBApEHHOU COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/J7R108H1L
XUMHUYECKUE DIIEMEHTHI. 3HAKH

7 (CMBOJIBI) XUMHYECKUX 1 https://m.eds00.ri/W3U6Q6D7W
AJIEMEHTOB
[IpocTeie U cnoXHBIE BELIECTBA 1 https://m.edsoo.ru/H2ZW7WSEP3A
ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 https://m.edsoo.ru/EODILSNIN
3aKOH MOCTOSIHCTBA COCTaBa

10 BelecTB. XUMU4eckasi hopMyia. 1 https://m.edsoo.ru/I3Y2G1R4C

BaneHTHOCTH aTOMOB XMMHYECKHUX



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

9JICMCHTOB

11

OTtHocuTenbHAsE aTOMHAs Macca.
OTHOocuTENbHAS. MOJIEKYJISIPHAS
Macca

https://m.edsoo.ru/FOIN3S0A9]

12

MaccoBast oJIsI XUMHYECKOTO
DJIEMEHTA B COEAUHEHUN

https://m.edsoo.ru/J6A9W4P1J

13

KonuuectBo BerecTBa. Moib.
MomnsipHast macca

https://m.edsoo.ru/C2J5K415X

14

duznueckue 1 XUMHYECKUE
SIBJIEHUSI. XUMHYECKasl pEaKLHs

https://m.edsoo.ru/S2R3H7N6C

15

[Ipu3Haky ¥ ycIoBUs MPOTEKAHUS
XUMHYECKUX PEaKIUi

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHEHHUS MaCcChl
BeleCTB. XMMUYECKUE YPABHCHUS

https://m.edsoo.ru/P7V8ASZ3D

17

Brraucnenus KoaudecTBa, MacChl
BEILIECTBA 10 YPABHEHUSM
XUMHYECKUX PEaKIUi

https://m.edsoo.ru/W9S8Y 7727

18

Knaccudukanus XuMHIESCKUX
peakmuii (CoeTuHeHNs,
pa3noKeHus1, 3aMeNIeHUs], 00MEHa)

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIii-
sHukIIoneauct. O000mEeHe
cucTeMaTH3allis 3HaHUI

https://m.edsoo.ru/C2T2E6W6V

20

KonrtponsHas padora Nel mo reme
«BemecTBa U XMUMHUYECKHE
peaxIum»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/M6A7YOW7S



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

nmpocroe BeuiecTBo. O30H

22

dusnueckue U XUMHYECKHE
CBOMCTBA KHCII0pO/a (peakuuu
okucieHus, ropenue). [lonstue 00
OKCcHJax

https://m.edsoo.ru/O0Q4H1US5T

23

CriocoObl osTyueHus KUCI0pOAa B
71a00paTOPUU U IPOMBIIIUIEHHOCTH.
IIpuMeHeHne Kucnopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoii 3 ekt xuMmudeckon
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUIECKHUX
peaxknusx

https://m.edsoo.ru/Z6H4G9D8W

25

TommmBo (HeTh, yroas U METaH).
3arpsi3HEHHEe BO3/1yXa, CIIOCOOBI
€ro MPeIOTBPAICHHSI

https://m.edsoo.ru/Y2Y4M4H1B

26

[TpakTuyeckas padora Ne 3 o
teme «llomydenue u cobupanue
KHCJIOPO/a, H3yYCHUE €T
CBOMCTB»

https://m.edsoo0.ru/J2X0TOAOD

27

Bonopon — 35eMeHT u pocToe
BelecTBO. Haxoxaenue B npupoje

https://m.edsoo.ru/ISD2B5D7A

28

dusnueckue U XUMHYECKHE
cBoicTBa Bogopoaa. [Ipumenenue
BOZIOpOJA

https://m.edsoo.ru/Q0A7R7W60

29

IlousTre 0 KUCIIOTaX U COJIIX

https://m.edsoo.ru/N711U1E4]

30

CriocoObI mosTyueHHst BOI0po/ia B
naboparopun

https://m.edsoo.ru/F4W6U50Q50Q



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

31

[TpakTuyeckas padora Ne 4 o
teme «[lomydenue u coOupanue
BOJIOPOJIa, H3YUCHHUE €r0 CBOCTB

https://m.edsoo.ru/ASD2B6027Z

32

MossipHblii 00bEM Ta30B. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y 1W4WS8C

33

Brruucnenus o0bé€Ma, Kou4yecTBa
BEIIIECTBA rasza Mo €ro M3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

https://m.edsoo.ru/LOW2K90Q8I

34

Brrauciienust 00bEMOB ra3o0B 1o
YPaBHEHHIO PEAKIMH HAa OCHOBE
3aKOHA OOBEMHBIX OTHOIICHHH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

dusnueckrue U XUMHUUECKHE
CBOICTBAa BOJBI

https://m.edsoo.ru/F3S5SH7H9U

36

CocraB ocHoBauuii. [Tlousarue 00
HHAUKATOpax

https://m.edsoo.ru/I9M1C5U8J

37

Bona xak pactBopuTes.
Hacplimennblie U HeHACHIIIEHHbIE
pactBopbl. MaccoBas noiist
BELIECTBA B pacCTBOpE

https://m.edsoo.ru/S7Z0N3W2D

38

[Tpaktrueckas padota Ne 5 o
teme «l[Ipurorosiienne pacTBOpoB
C ompeAeIEHHON MacCOBOM J0Jen
pacTBOPEHHOTO BEILIECTBA)

https://m.edsoo.ru/LOV7U6I6H

39

KontponbHas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»

https://m.edso00.ru/Y3C8C9C8Z

40

Oxcuapl: cocTas, KIaccupUKaIys,
HOMEHKJIaTypa

https://m.edsoo.ru/D1A6N2B9L



https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

41

[Tonyyenue u xumMu4eckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUIOB

https://m.edsoo.ru/E3USHI W8V

42

OcHoBaHUS: COCTaB,
KJaccuUKaIus, HOMEHKIIATypa

https://m.edsoo.ru/C9Z0EINSV

43

[Tonyuyenue u XuMU4IECKHE
CBOICTBa OCHOBAHUIl

https://m.edsoo.ru/W5V20Q8K1E

44

Kucnotsr: cocras, kiaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

[Tonyyenue u xumMu4eckue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5SC1L3L6M

46

Conm (cpemnue): HOMEHKIATypa,
CHOCOOBI MOJTYYEHHS, XUMHUYECKHE
CBOICTBA

https://m.edsoo.ru/J4B9Q5E1X

47

[TpakTrueckas padota Ne 6.
Penrenune skcriepuMeHTATBHBIX
3aa4 1o TeMe «OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX COCTUMHCHUI)

https://m.edsoo.ru/E9X4K8F7W

48

['enernueckas cBsA3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COCTUHEHUN

https://m.edsoo.ru/HOUSD6A0C

49

O0001IeHYE ¥ CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo.ru/Q6GINSL4AB

50

KontponbHas padota Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX COeAMHEHUI"

https://m.edsoo.ru/W6J7L5I5P

51

[lepBbie NOMBITKU KJIaCCUPUKATUU
XUMHUYECKUX dJIeMeHTOB. [ToHsTre

https://m.edsoo.ru/R4S7TM4MOION



https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

O Irpyniax CXOJHbIX 3JICMCHTOB

52

[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema
XAMUYECKUX djieMeHToB /1. U.
MenneneeBa

https://m.edsoo.ru/A1B9FOV6C

53

[lepuopl, TpyMIIbI, MOATPYIIIHI

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CocTas
aTOMHBIX sifep. M3oTomnbl

https://m.eds00.ru/C9Q907Z3C

55

CtpoeHue 31eKTPOHHBIX 000JI0YeK
aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremst /. H.
Meneneesa

https://m.edsoo.ru/O0F6Y5C8B

56

XapaKTepUCTUKAa XMMHYECKOTO
AJIEMEHTA 110 €r0 MOJIOKEHUIO B
IIepunonnueckoii cucreme /1. U.
Menpeneena

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepuoanyeckoro 3akoHa
JUTSl pa3BUTHS HAYKU U TTPAKTHKH.
. 1. MenneneeB — y4€HbIN,
MeJaror ¥ rpaxJaaHuH

https://m.edsoo.ru/K3S31400V

58

PeseprubIil ypok. O60011eHIE 1
cUCTEMAaTH3aNWs 3SHAHWUH /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/BOV1I14W6A

59

KontponbHas padota Ne4 o reme
«CtpoeHue aroma. XuMHuuecKas
cBs3b» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/L2L4K005Q



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

DNEeKTPOOTPULIATETLHOCTH ATOMOB

60 1 https://m.edsoo.ru/S6R802X9B
XUMHUYECKHUX DJIEMEHTOB

61 HNonnag xumuyeckas cBsI3b 1 https://m.edsoo.ru/R201T6L4S
KoBanentHas nonsipHas

62 1 https://m.edsoo.ru/GIN4H4J6F
XUMHUYECKAS CBSI3b
KoBanenrtHas HenossspHas

63 1 https://m.edsoo.ru/R5Q417S5K
XUMHYECKAS CBSI3b

64 CreneHb OKUCIICHUA 1 https://m.eds00.ru/SSU90O0D4B
OKUCIUTEIHLHO-

65 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTAHOBUTEIILHBIE PEAKITUN

66 OKHUCIINTEIN U BOCCTAHOBUTEIHU 1 https://m.edso0.ru/M3D0P4C9Y
PeseprubIil ypok. O60011eHIE 1
CHUCTEMAaTH3AaWs 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/S2R4S8M7N
«Ctpoenue atoma. XuMHU4YeCKas
CBSI3b)
Pese i1 ypok. O000IIEHNE

68 PBHbIH YPOK HHerme 1 1 https://m.edsoo.ru/SIR1BIL6Q
cUCTEMATH3AINA 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

Ilepnonrueckuii 3aK0H.
Ilepuonnueckas cucrema
XAMUYECKUX djieMeHToB /1. U.
Meneneesa

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKUX HJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/VEK9C1C4R

Krnaccudukanus u HoMeHKIIaTypa
HEOpPraHMYECKUX BEIIECTB

https://m.eds00.ru/Q9Y1Y7700

Bunbsl XuMH4eCKOU CBSI3U U TUIIBI
KPUCTALIMYECKUX PEMIETOK

https://m.edsoo.ru/R9T4R3J2H

KonrtponsHas padora Nel mo reme
«IToBTOpEeHue u yriydneHue
3HaHUI OCHOBHBIX PA3ECIIOB
Kypca 8 Kkiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccugukanus Xxumudecknx
peakuil o pa3InyHbIM
IIpU3HAKaM

https://m.edsoo.ru/H6L.106U8O

[ToHsiTHE O CKOPOCTH XUMUYECKOM
peakuuu. [IoHATHE O TOMOTE€HHBIX
Y TETEPOreHHBIX PeaKLusix

https://m.edsoo.ru/Y8B8USO41

TToHsaTHe 0 XUMHUYECKOM
paBHOBecuu. DakTopsl,

https://m.edsoo.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BIIUAIOIINC HA CKOpOCTB
XUMHYECKON PEaKIuu U
MOJIOYKEHHE XUMUYIECKOTO
paBHOBECHs

OKHUCIIUTEBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUN

https://m.edsoo.ru/G9K90O1B1A

10

Teopus 3nE€KTPOTUTUUECKON
Jucconuanuu. CuipHbBIE U cna61>le
DJIEKTPOIUTEI

https://m.edsoo.ru/BOO3F108F

11

HNounble ypaBHEHUS peaKknid

https://m.edsoo.ru/HIN3L8Y7G

12

XHUMHUECKHE CBOMCTBA KUCJIOT U
OCHOBaHUI1 B CBETE
npeACcTaBICHUN 00
AJIEKTPOTUTUUECKON
JIFCCOIAITAN

https://m.edsoo.ru/T3G0X4B91

13

XUMHUYECKUE CBOMCTBA COJIEN B
CBeTe IpeACTaBICHUN 00
AJIEKTPOTUTUYECKON
JUCCOLIUAIIUI

https://m.edsoo.ru/S1P2W3Q2V

14

[TonsiTHe 0 ruapoOIN3€E coen

https://m.eds00.ru/X9Q4S7R5D

15

O0001IeHrEe U CHUCTEMAaTU3 AN
3HAaHUH

https://m.edsoo.ru/B3H9QOWON

16

[TpakTuyeckas padora Ne 1.
«Pemienue sKcriepuMeHTaTbHBIX
3a/1a9»

https://m.edsoo.ru/Y2CI9M4K4K

17

KonTtponsHas padora Ne2 o reme
«DJIEKTpOIUTUYECKAS
nucconuanusg. XuMU4ecKue

https://m.edsoo.ru/A3ESY 1K4F



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F

peaKkiu B paCTBOPaX»

18

OO6m1ast XxapakTeprucTUKa
rajoreHoB. XuMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edso0.ru/L9Q3U2Z0U

19

Xnopooaopon. ComnsiHast
KHCJIOTa, XHMUYECKHE CBOMCTBA,
MOJTydeHHUE, MPUMECHEHUE

https://m.edsoo0.ru/VOY2L8YO0S

20

[TpakTrueckas padota Ne 2 o
teme «llomyuenne cossHOM
KHCIIOTBI, U3y4eHHE €€ CBONCTBY

https://m.edsoo.ru/V40O5C7J3Y

21

Beluncnenus no ypaBHeHUSAM
XUMUYECKUX PEAKLUU, ECIIU OJUH
U3 PEareHToB J1aH B N30bITKE

https://m.edsoo.ru/R8ROJ1ILSA

22

OOm1ast xapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/USK5SE8DOV

23

AnnoTtpornHsie MOIU(UKALIUN
cepnl. Haxoxienue cepsl 1 e€
COCAMHEHHH B IPUPOJE.
XUMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X9L.2R2Y

24

CepoBoziopoj, CTpoeHue,
¢bu3nyecKkrue U XUMHUYECKUE
CBOMICTBA

https://m.edsoo.ru/D1IK1F5U6P

25

Oxcuppl cepbl. CepHas KMCIIOTA,
bu3nyeckre 1 XUMHUYECKHE
CBOWCTBA, IPUMEHEHUE

https://m.edsoo.ru/K2CO0D1Y5W

26

XUMHYECKUE PEAKLIUH, JICKALLNE
B OCHOBE ITPOMBIILIJIEHHOT'O
croco0a MmoyryuyeHus CepHOi

https://m.edsoo.ru/V6V8J2S2H



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H

KHCJIOTBI. XMUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCAMHEHUSIMU CEPbI

27

Brluuncienne MaccoBOM TOIHU
BBIX0/1a MTPOIYKTA PEaKIIKI

https://m.edsoo.ru/TSHSMS5C6Q

28

OO6mrast xapakTeprucTUKa
3JeMeHTOB VA-rpymnmsl. A30T,
pacrpocTpaHeHHe B IpUpoae,
¢busnvecKre 1 XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/J9X6KS5E5P

29

AMMHak, ero pu3ndecKue u
XHUMHYECKHE CBOMCTBA,
MOJIYYCHHUC U MPUMCHCHUC

https://m.edsoo.ru/A2J3E515U

30

[TpakTrueckas padota Ne 3 o
teme «[lonyuenune ammuaka,
W3yYEHHUE €r0 CBOMCTBY»

https://m.edsoo.ru/HEA8A5G8V

31

A3OTHast KUCI0Ta, e pusnueckue
1 XMMUYECKHE CBOKCTBA

https://m.edsoo.ru/A4S5F4UO0M

32

Hcnons30BaHue HUTPATOB U
COJIEHl aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHHIA.
XUMHUYECKOE 3arpsA3HEHUE
OKpY>KaroIleu cpebl
COCIMHEHUSIMU a30Ta

https://m.edsoo.ru/G7Y4Q1J6P

33

doctop. Oxeun dochopa (V) u
dbocdopHas kucnora, pusudeckue
1 XUMHYECKHE CBOMCTBA,
MOJTyYCHHE

https://m.edsoo.ru/Q5BOGIN3R



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

34

Hcnonb3oBanue GochaToB B
Ka4ecTBE MUHEPATbHBIX
ynoOpeHui. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu

https://m.edsoo.ru/M4G5HIP30

35

Yraepon, pactipocTpaHEHHE B
npupojae, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcuppl yriaepona, ux
(bu3nUecKre U XUMUYECKUE
CBOMCTBA. DKOJIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIC C OKCHIOM

yraepona (IV)

https://m.edsoo.ru/P6UTM4K9T

37

VYroapHasg KUCIIOTa U €€ COJIN

https://m.edsoo0.ru/T501SOF1T

38

[TpakTrueckas padota Ne 4 o
teme "[lonyyeHnue yriekuciaoro
raza. KauectBeHHas peakuus Ha
KapOoHaT-OH"

https://m.edsoo0.ru/P6WIW6A4C

39

[lepBoHayanbHbIE MOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSIX yriepojaa

https://m.edsoo.ru/G506H6X1E

40

Kpemuuii u ero coenuuenus

https://m.edso0.ru/S2F37Z4G3N

41

[TpaxTrueckas padota Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «BaxkHelme
HEMETAIIBL U MX COCIUHCHUSI

https://m.edsoo.ru/Y8B8R2E1J

42

KontponbHas padota Ne3 o teme
«Baxuennme HeMeTaJUIBI U UX
COEINHEHUS

https://m.edsoo.ru/K1E4WS5F5D



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTaJuIoB. MeTaindeckast CBsI3b

43 https://m.edsoo.ru/Q5SM8X3Z6L
A METaJIJIn4YecKast
KpPUCTAUIMYECKAS PEIIETKA.
duznyeckre CBOMCTBA METAIIJIOB
XnuMH4YecKre CBOMCTBA METAJIIOB.

44 DJIEKTPOXUMUYECKUH P https://m.eds0o0.ru/M7GOF6W6K
HanpsHKEHUHA METaJJIOB
OOu1re crnocoObl MOTyYSHHS
MeTamioB. CiiaBel. Beranciaenns

45 [0 YPAaBHEHUSIM XUMHUYECKHUX https://m.edsoo.ru/F9S7TU4GSC
peakIuii, €Clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH

46 [TonsTHE O KOPPO3UH METATIIOB https://m.edso0.ru/U4T6BSL6C

47 Illenoynbie METAIBI https://m.edsoo.rt/ESNOF6H7A
OKcHAbl ¥ THAPOKCUIBI HATPHS U

48 A APOKCHAR HaTP https://m.edsoo.ru/QSF4A8Z0U
KaJns

€JI0YHO3EMEIIbHEBIE METAJIIbI —

49 1 . . https://m.edsoo.ru/ROG4H2L.5S
KaJbLUH U MarHui

50 Baxuelinine coeJMHEHNS KaJIbIUA https://m.edsoo.ru/B5B6SOF6R
O00011IeHE U CUCTEMATH3AIHUS

51 . https://m.edsoo0.ru/Z8S2E1Y6W
3HAHUH
JKECTKOCTH BOIBI U CIIOCOOEI €€

52 https://m.edsoo.ru/U4F1V1P9K
yCTpaHEHUS
[TpakTrueckas padota Ne 6 1o

53 TeMe "JKECTKOCTH BOJLI U METOIBI https://m.edsoo.ru/T6EQU2I3W

e€ yctpaHeHus"



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

54

ATroMAHUNA

https://m.eds00.ru/O2U1T4S00

55

AMdoTepHbIe CBOMCTBA OKCHIA U
THIPOKCH/IA

https://m.edsoo.ru/T7Z619U3S

56

Kemeso

https://m.edsoo.ru/I2ROK4COE

57

OKCI/II[BI, TUAPOKCUIBI U COJIA
xenesa (II) u sxxenesa (I1I)

https://m.edsoo.ru/U2B913V0Q

58

O0001IeHrEe U CHUCTEMAaTU3ALIH
3HAaHUH

https://m.edsoo.ru/ WO6NOHSL7X

59

[TpakTuyeckas padora Ne 7.
Pemenue sxkciepuMeHTAIBHBIX
3a1a4 1o teMe «Baxkaelnue
METAJIIbl U UX COCIUHEHHUS

https://m.edsoo.ru/JIM4T7L4X

60

Boruucnenus no ypaBHEHUSIM
XUMHUYECKUX PEaKLUid, €CIN OJJUH
W3 pEeareHTOB JIaH B H30BITKE WIIH
COCPKUT MpuMecH. Beruncnenus
MAacCOBOM J0JIM BBIXOJa TPOAYKTa
peakuuu

https://m.edsoo.ru/F2G001Y0OK

61

O0001IeHYE ¥ CUCTEMATU3 AU
3HaHUU

https://m.edsoo.ru/W9FSE9LSN

62

KonrtponsHas padora Ne4 o reme
«BaxHelIe MeTaIibl U UX
COCIMHCHUS

https://m.edsoo.ru/FIEOK9H7N

63

BemecTBa u maTepuaisl B
MOBCEIHEBHON JKU3HU YEIOBEKA

https://m.edsoo.ru/T4P9U7D4B

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIleu cpebl

https://m.edsoo.ru/COU700M3X

65

Ponp xvmuu B pelieHun
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 0011er0o 00pa30BaHUs

1

ITo teme: «llepBoHauanbHble XUMUYECKUE TTOHATHS

1.1

pacKpbIBaThb CMBICII OCHOBHBIX XHWMHUUYECKHX TOHSITHH: aToM,
MOJIEKYJIa, XHMHYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIsApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsi macca, MaccoBas A0S XHMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKiius,
KIacCUpUKALUA  PEaKIHil:  peakuud  COCAUHCHHs,  PEaKIUh
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peaKIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIMH, TEIuIoBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBast 10Jis BellecTBa (MPOLeHTHAs KOHIICHTPAIs) B pacTBOPE

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJHUKY U COCTaBJeHHS (Hopmyl

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLIUN

1.4

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

ABoraapo

1.5

OMpCACIIATh BAJICHTHOCTbH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE pPEaKIuu (10 4YHUCIy U COCTaBy

YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEMJIOBOMY dPPEKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChL

BE€IICCTB




1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1mo (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOII0JeHHeE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIN )

ITo Teme: «BaxxHeiime npeACTaBUTENIN HEOPTaHUUYECKUX BEIIECTB)

2.1

pPacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYECKHUX TTOHSITHM: OKCHI,

KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

OTpeAeNATh MPUHAAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIaccy

COEIMHEHUH 1o GopmyliaMm

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOWMCTBA
BEILIECTB Pa3IM4YHBIX KJIACCOB, MOATBEPXKAas OINUCAaHHE IpUMEpaMu

MOJICKYJIAPHBIX ypaBHGHI/Iﬁ COOTBCTCTBYIOIINUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IIPOTCKAHHUA XHMHUUYCCKHUX

HpeBpameHHf& B pa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIAM TOJNB30BAaHUS XUMHUYECKOW TOCYIOH |
7a00paTOPHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBWJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMHU TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO MOJYYEHHUIO M COOMpaHUIO
ra3oo0pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONpEACTIEHHOM MacCOBOM [I0JI€ll  pacTBOPEHHOTO
BEIIIECTBA, INITAHUPOBAThH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeloYed W KUCIOT C IOMOIIbIO

WHIUKATOPOB (J1Takmyc, (heHoadTaIeuH, METUIOPAHXK U IPyTHe)

2.7

MPOBOAUTH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peakiiuu

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

Xumunaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBHUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHATHH: SIpO aTOMa,
SNIEKTPOHHBIA CIIOW aToMa, aToMHas OpOWTal b, paauyc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAasd W HCIOJISAPHAas KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHUWOH,

CTCIICHb OKUCJIICHHUA

32 KJIacCU(PUITMPOBATh XUMHUUECKHE DJIEMEHTHI
OTMHUCHIBaTh W XapaKTepH30BaTh TaOauMuHyto ¢Gopmy [lepmommueckoii
CHUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pAa3JM4aTh MOHITHUS «rJaBHas
33
noarpynma (Arpymnma)» u «mnobouHas mnoarpymnma (brpymma)y,
«Malbie» U «OOJBIINE) MEPUOJIBI
packpbiBath cmbici Ilepuonmueckoro 3akona .M. Menzeneesa:
14 JIEMOHCTPHUPOBATh TOHUMAaHHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
' XAMHYECKHX OJJEMEHTOB OT HuX TmonoxeHus B [lepuonnueckoi
CHCTEME
COOTHOCUTHh  00O3HAYCHWs, KOTOpbIE HWMEITCS B Ta0muIe
«Ilepuoguyeckas  cucreMa  XUMUYECKMX  dieMeHtoB  JI.W.
35 MeHnneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB W 3apsja sapa, oOIiee dHciIo
AJIEKTPOHOB U pacHpeieNieHue UX MO JIEKTPOHHBIM CII0SIM)
16 OTpEACNATh  CTENEHb OKHUCJICHHS OJJIEMEHTOB B  OMHApHBIX
' COEIMHEHMIX
37 OTIPENIeATh BUJl XMUMHYECKOW CBs3M (KOBaJieHTHAass W HWOHHAs) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kox .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara

1

ITo Teme: «BemecTBo 1 XUMUYECKasi PEaKIUs»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSTHI: pPacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
peakIi MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEITbHOBOCCTAHOBHUTEIBHBIC peaKiuy, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,
aMm(poTepHOCTh, XUMHUYECKas CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaHHquCKa}I), KpUuCTaJNINYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XAMHUYECKOW peaKkun

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTAaBIIAITh YPaBHEHUS HIICKTPOJIUTUYECKOW IUCCOLMALMU KHUCIIOT,
LIeJI0YE M COJIEH, IIOJIHBIE M COKPALEHHBIE YPaBHEHHUs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa STHX pPeaKUuit

1.5

IIPOBOJUTH PaCYEThI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

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

COCOAUHCHU S

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIICU(PUIECKUE XUMUIECKHE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELIECTB, NOATBEP)KIAs ONUCAHUE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKHUX peaKIui

2.2

COCTaBJISITh YPaBHEHHUSI PEAKIIHH, MOATBEPIKIAIOIINX CYIIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUH,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B Pa3IMYHBIX

YCHOBUSX

24

cJ1ea0BaThb IpaBUIaM II0JIb30BaHU XHUMHYECKOUI HOC}’,Z[OfI u
7a00paTOPHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOHUAMU 110 BBIIIOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa W YTIEKHUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: PpPACIIO3HABATL OIBITHBIM HYTGM XJopuna-,
Opomun, womun, kapOonat, Qocdar, cumukar, cynabdar,
TUAPOKCUAUOHBI, KAaTHUOHBI aMMOHHA, HOHBI H3YUCHHBIX MCTAJIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpY’KaroIIasi Cpeiay

3.1

pacKphIBaTh CMBICI OCHOBHBIX XuMHuYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

32

IMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3aIINIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBS3€H — JJIS H3YyYEHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHaY‘-IHBIe
METOABI MO3HAHHS — HAOIOJCHHWE, W3MEPEHHE, MOJETHpPOBAHNE,

IKCIIEPUMEHT (peabHbIA U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUE ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHHM B KU3HM Y€JIOBEKa. XHMHUSA B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[MousTHEe 0 MeTOax MO3HAHUA B XUMUH. UncThle BemecTBa 1 cmecru. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue daeMeHThl. CHUMBOJIBI  XHMHYECKUX

371eMeHTOB. [IpocThie U clI0KHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudeckasi ¢popmyna. BaJeHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAA aTOMHas Mmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca. MaccoBasi 10J11 XUMHYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonnuectBo BemectBa. Moisib. MossipHasi Macca. B3auMOCBSI3b KOJTMYECTBA,
Macchl W YMCIAa CTPYKTYPHBIX eIWHUI] BeuiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

dusnyecKkne U XMMHUYECKUE SBICHHUSA. XUMHMUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX peakinuid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0H, C MpaBUIaMU
pabotel B naboparopun u mpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opymoBaHWEM, HW3yYE€HHE M OMNUCaHWE (PU3NUECKUX CBOWCTB 0O0Opa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHUE BOCKA,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIIKe, KUIEHHE U KOHJEHCAlHs BOJbI) U
XUMUYECKHX  (TOpeHHe  CBEeYM, [MPOKAIMBAaHWE METHOW  MPOBOJIOKH,
B3aUMOJICKCTBHE MeJla C KHCIIOTOW) SBIEHWUW, HAOIIOEHWE W OIUCaHue
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pas3foKeHwe caxapa,
B3aUMOJICICTBUE CEPHOM KHUCJIOTBI C XJOPUAOM Oapus, pa3ioXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJICUCTBHUE XKeje3a C paCTBOPOM

commu meau(Il), nzyuenue cnocoOoB pasnenaeHus: cMecei (C MoMOIIbI0 MarHuTa,




¢mIbTpOBaHMEe, BBHIAPUBAHHUE, NUCTHIULILUA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApEHHOM COJIM, HAOIIO/IEHHE U OITUCAHUE PE3YJIbTATOB IPOBEICHUS
OIBITA, MIUIOCTPUPYIOLIEIO 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MOJeIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxxneliuye npencTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — anemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciopona B mpupoje, (Gpu3udeckue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunpl. I[lpumenenue kucinopona. CrocoOb
NOJYYEeHUs] KHUCIOpOJa B JIAOOPATOPUH U MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoaupuKalus KUCIopoa

2.2

TennoBoii 3G HeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHS, DK30-
Y DHAOTEPMUYECKUE peakuu. TOIIMBO: yroyib U MEeTaH. 3arpsi3HEHUE BO3/1yXa,

YCWJICHHE MApHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CII0sI

23

Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IMOTYYEHHUS.

Kucinors! 1 conu

24

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

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

MIPUPOHBIX BOJT

2.6

Knaccudukanust neopranmdeckux coenuHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojieo0Opa3ymoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpaszyromnue. Homenknarypa oxcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIOB. [lomyuenue okcuoB

2.7

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

ocHoBaHul. [loryyenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucmor. Homenkiarypa kucioT. duszndeckue u
XMMHYECKHE CBOWMCTBAa KHMCIOT. Pan aktuBHoctn MetamioB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Conu. HomeHnknartypa coisieil. @uU3M4YECKHE W XUMHYECKHE CBOWCTBA COJICH.

[Tonyuyenue coisen




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE ONpEAENICHUE  COACpKaHUs
KHCIIOpOJla B BO3JyXe, IMOJIy4eHHE, COOMpaHue, pacrno3HaBaHUE U H3yUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHUJOB M ONHCAHWE WX CBOMCTB, IOJYy4YeHHE, COOHMpaHUE,
pacno3HaBaHMe M M3y4EHHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcuzoM Meau(1l) (Bo3MOKHO MCIONIB30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeOBaHUE
OCOOCHHOCTEH pacTBOPEHUS BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCIHOJB30BAaHUE BUJIEOMATEPHAIIOB), OIpEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJHUKAaTOPOB B pacTBOpax KHCIOT M IIEJoYei, HU3y4yeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopom CepHON KHCIOTBI, KHCIOT C
MeTaUIaMM, PeaKUi HEUTPaIU3alkHy, I0Jy4eHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHWE OJIHOIO MeTajula JAPYI'MM M3 pacTBOpa COJM, pelIeHue
HKCIIEPUMEHTANIbHBIX 33/au N0 TeMe «BakHeliue KiIacchl HEOPraHUYeCKHX

COCTUHEHUI

Ilepuoanueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKUX JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKKA KIACCU(PHUKAIMU XHUMUYECKUX dJeMeHTOB. llonsatue o
rpynmnax CXOJHBIX 3J€MEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHbIE METaJlIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCH/IbI i TUPOKCHIBI

3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yiemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoanueckoit cuctembl xuMHueckux osnemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynmbl. PU3HMYECKUH CMBICI IOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04YeK aroMOB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




IIepuognueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKa XUMHUYECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckol CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA HAayku M npaktuku. .M. MenneneeB — yd€HbI U

TpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

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

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaknu. HpOI_IGCCbI

OKHCJICHMS B BOcCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUECKUH HSKCIEPUMEHT: H3ydeHHe OOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBHE TUAPOKCHIA LMHKA C PACTBOPAMM KHUCIOT H
1H1eJ0uel, NPOBEACHNUE ONBITOB, WJUIFOCTPUPYIOLIUX NPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX peakluil (ropeHne, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

BemectBo 1 xumunyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ileproauyeckas cucrema XuMU4YECKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU UX
COCMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEMEHTOB B llepmoamueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMHUUYeCKor CBsi3M. Kitaccudukamnust 1 HOMEHKIaTypa HEOPTaHUUECKUX
BELIECTB (MEXIyHApOAHAas U TpUBHAIbHAs). XUMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K Ppa3JWyHbIM KJIaccaM HEOPraHWYECKUX  COCIMHEHUM,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKHX PEaKIMi 10 Pa3MTUYHBIM NPU3HAKaM (110 YHCITY U
COCTaBy Yy4YacTBYIOUIMX B pEaKLMU BEIIECTB, MO TEMJIOBOMY 3(dexTy, 1o

U3MEHEHHIO CTEIICHEN OKMCICHHUS XUMHYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




10 y4acCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TEPMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUYECKOM peakiuu

1.4

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

XUMHYCCKOTI'O paBHOBECUSA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTEbHOM  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJINTCIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ C HCIIOJbB30BAaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONTUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckon cps3u. Crenenb auccounanuu. CUIIbHBIE U clla0dble 3JIEKTPOIUTHI.
Peakiiun MoHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKIMii MOHHOrO oOMeEHa,
MOJHBIE M COKpall€éHHbIE HOHHBIE ypaBHEHHMs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W coJlel B CBeTe TNPEACTABICHUNA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiyii Ha MOHBI. [loHsAITHE O THApOIN3E coneit

1.7

XUMHUYECKUN OSKCIEPUMEHT: O3HAKOMIICHHE C MOJIEISIMH KPUCTALTUYECKIX
pEmIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CJI0KHBIX BELIECTB (XJIOpUJa HATpHsi); UCCIEAOBAaHUE 3aBHCHUMOCTU
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3INYHbIX (DaKTOPOB;
UCCIICIOBAaHUE  DJIGKTPOMPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Mpoliecca
OUCCOLMAIMU  KHUCIOT, IIeno4ed H  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE OMNBITOB, WIIIOCTPUPYIOMIUX TPU3HAKU
MIPOTEKAHUs PeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OcCajKa, BhIICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX pEaKUMi (TOpeHHEe, PEaKluu Pa3JIoKEeHUs, COCIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C MOMOIIbIO0 KAYeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCIUHCHHUA

2.1

OO6mrast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHne u (pU3ndecKue CBONCTBA IPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa
(B3auMoOJIeHiCTBHE C MeETaIaMH, HEMETaJUlaMH, IIeJoYyaMu). XJIOPOBOAOPO.

ComngHast KHCJIOTAa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHEeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M UeJOBEKa. BaxkHenmme XJIOpUIbl U UX

HaxO0XJICHHUE B TIPUPO/IC

2.2

OO6mrast xapaktepuctuka d7eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/ia U cepbl. XUMHUYECKHE CcBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckne U XUMHUYECKHE CBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCIOTa, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA
(o0mmue Kak MpencTaBHTENs Kiacca KUCIOT U crenuduieckre). XuMUYECKUe
peakiyu, JeXale B OCHOBE MPOMBIIUICHHOTO CIOc00a MOIy4eHUs] CEepHOM
kuciaotel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaUECTBEHHAs pPEAKIHS HaA
cynbdar-uoH. Haxoxaenue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpYXKalomle cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JTOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIE CTENICHN OKHUCIIECHHS. A30T, paclpoCTpaHeHHE B IPHPOJE,
¢usnyeckne U XuMu4eckue cBoicTea. Kpyrosopor asora B mpupoje. AMMHUAK,
ero ¢usnyeckne M XMMHUYECKHE CBOMCTBa, moiydeHue u npumeHenue. Conun
aMMOHMs, HX (u3nyeckue ¥ XHMMHUYECKHE CBOMCTBa, MpPHUMEHEHHE.
KauecTBeHHast peaknys Ha MOHBI aMMOHHS. A30THasl KUCIOTa, €€ MOJIydYeHHe,
du3nuecKkue W XUMUYECKHE CBOWMCTBa (0OMIME KakK MpEeACTaBUTENS Kiacca
KHCJIOT M cnenuduueckue). lMcrmomp3oBaHue HUTPATOB W COJICH aMMOHHS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHUi. XUMHUECKOe 3arpsi3HEHHE OKpY Karomien
Cpenbl COeTMHEHUSIMA a30Ta (KUCIOTHBIC JIOXK/IH, 3arpA3HEHHE BO3/yXa, HOYBBHI

1 BOJIOEMOB)
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®docdop, amtorpornasie Mogudpukanuu pochopa, puzMUecKne U XUMUUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINIECKUE W
XMMHAYECKHE CBOWMCTBa, moiydeHue. lcmonp3oBanue ¢ochaToB B KauecTBe

MUHEPAIbHBIX YA00pEHHIA

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YTIJIepoJ, aUIOTPOIHbIE
MOTU(UKAIMK, PACIPOCTPaHEHHE B MPHUpPOJE, (U3NYECKHE M XHMUYECKHE
cBoiicTtBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. Okcuuabl yrieposa,
ux (uznyeckre M XUMHUYECKUE CBOMCTBA, JCUCTBUE HA >KHUBBIC OpPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’IeMH, CBs3aHHBIE C OKCHAOM




yraepona(IV); rumore3a Tr00aTbHOTO MOTEIUICHHUS KJIMMATa; MapHUKOBBIN
a¢dext. YrompHas kucinora W €€ cond, UX (UINYECKUEC U XUMHUUYECKHE
CBOICTBa, TONyYeHHe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAWIIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[lepBoHayabHBIe TOHATUS 00 OPraHWYECKHX BELIECTBAX KaK O COEAMHEHUSIX
yriaepoaa (MeTaH, STaH, OSTWJEH, AUETWIEH, 3TaHOJ, TJHUIEPUH, YKCyCHas
kuciorta). Mx cocraB u xummuueckoe crpoeHue. llonstue o Ouonormuecku
BAXHBIX BEILECTBAX: XHpax, OeNKax, yrieBoJax — U HUX pOJIU B KHU3IHU
4yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKHUX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIb30BAHNE B
OBITY, MEIUITMHE, MPOMBIIICHHOCTH. BakHEHIIHe CTPOUTETbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH IKCTIEPUMEHT: HM3Y4YCHHE OOpa3I[0OB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
¢bu3nyecKkrne 1 XUMUYECKHE CBOIMCTBA raJIorT€HOB U UX COCAMHEHUN (BO3MOXKHO
UCTOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJOpPHUIOB
(ramoreHuI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJCOMATEpHANIOB); HAOJIOJEHHE Mpolecca
oOyrnvMBaHHUs caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4eHHNEe XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuu Ha Cynb(ar-MoH | HAONMIOJCHHWE Tpu3HaKa ¢
MIPOTEKAHUS;, 0O3HAKOMJIEHHE ¢ (PU3NIECKUMH CBOMCTBaMHU a30Ta, pochopa u ux
cCOoeMHEHUI (BO3MOXKHO HCIOJBb30BAHUE BHJICEOMATEpUANIOB), 0Opa3lamu
a30THBIX U (oCchHOPHBIX YAOOPEHUH; OTyIeHHE, COOMpaHKE, paClIO3HABAHUE U
M3y4eHUE CBOMCTB aMMHUaKa;, MPOBEJICHHUE KAaYeCTBEHHBIX pEaKIMil Ha HOH
aMmMoHHMS U ¢ocaT-uOH U U3YYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3alMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3y4YE€HUE MOJEeH KPUCTAUTMUECKUX
peméTok anmaza, Trpadura, (QyUlepeHa; O3HAaKOMIIEHHE C IPOIECCOM

azcopOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




MPOTHBOra3a; MOJy4YeHUE, coOMpaHHe, paclio3HaBaHME M H3Y4YCHHUE CBOMCTB
YIJEKUCIOro rasa; IMpOBEIEHHWE KAyeCTBEHHBIX peakluii Ha kapOoHaT- u
CWJIMKAaT-UOHBbl M W3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIMEH CHIMKATHON MPOMBINUIEHHOCTH; PEIIEHUE HKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeHlIe HeEMETAUIBI U UX COEAUHEHUS)

MerTaibsl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepUCTUKA XUMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nojoxxeHus B llepmoamueckoid cucreme XuMuueckux anemeHtoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHne MeTailioB. MeTalandeckast CBs3b U
MeTa/UTMYecKasi  KpUCTAUTMYecKass pemérka. ODJIEKTPOXMUMHYECKUN  Psij

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIMe crocoObl MOIydeHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyryH, JIOPATIOMUHUHN, OpOH3a) U UX NIPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH
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[[lenounble MeTaymbl: moJiokKeHHE B llepuoamdeckonn cucTeME XHUMUYECKUX
snementoB [[.MI. MeHnaeneeBa; cTpoeHHE MX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kanus. [IpruMeHeHHe WIEIOYHBIX METaUIOB U HUX

COE€IUHEHUN

3.4

Ilenouyno3eMenbHbIE  METAUIBI MarHuid W KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxiaeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BakHeWmmne coequHeHUs Kaiblus (OKCHJ, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenaeneeBa; CTpo€HHE aToMa; HaxOXAeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxenne B [leprnoanueckoi cucreme XxumMudeckux sneMenToB J[. M.
MengeneeBa; CTpoeHUE aTOMa; HaxoXJeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U IOTyUYECHUE

3.7

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

X (pu3nueckuMH CBOMCTBAMHU; U3YYEHUE PEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aMMOJICICTBUSL OKCHJAa KalbllUd W HaTpus ¢ BOAOW (BO3MOXKHO
HCIIOb30BAaHUE BHJIEOMATEPHANIOB); HCCIIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUN HA MOHBI
(MarHmsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m xemesa(Ill), memu(Il);
HaOIIIO/IEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPUS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHHE  BHJIEOMATEPHAIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «Ba)kHelmue MeTauisl U

HUX COCOANHCHUA»

XuMHS ¥ OKpYXKarolas cpeaa

4.1

HoBbie maTepuanbsl u TexHonoruu. BemectBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUs U 370poBbe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObiTy. [lepBas momomis NMpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HECHHUE
okpyxaromet cpenst [IIK. Pons X¥uMuu B pellieHHH SKOJIOTHYECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YIJIEBOJIOPOJOB (Yroyib, NMPUPOIHBIN Ta3, HE(PTH),

MPOAYKTHI UX EPEPadOTKU, UX POJIb B OBITY U IPOMBIIICHHOCTH

4.3

XUMUYECKUHN SKCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METAJIJIOB, ITOJIMMEPHBIE MaTEPUAJIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBICHHA NPUPOABI, MOHHMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHUMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl M HPaKTUYECKOMH
NESITEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHUU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAX HMCCICAOBAHUA BCIONCCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax npodecCHOHATBLHON JeATEILHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAayKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XHUMUIO Kak cdepy cBoer Oymyrieit mpodecCHoHaIbHON IeATeIbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQMIBHOTO NpenMeTa

P TIEPEX0/Ie Ha YPOBEHB CPEIHETO 00IIeT0 00pa30BaHMs

Brnanenne cuctemMoil XMMUYECKMX 3HAHUM W YMEHUE MPUMEHSThH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKIIKOYACT:

2.1

BOKHEHIIME XMMHYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpPHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CPemHSs), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU Pa3JIOKEHUsS, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas IO XUMHUYECKOIO
3JIEMEHTA B COCTMHEHUH, MAacCOBast IOJIsl M MPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, pagdyc aroma, BaJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKas! CBS3b, AIEKTPOOTPHUIIATEIBHOCTD, TOJISIPHAs M HETOJIsIpHast
KOBAJICHTHAasE  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ TUCCOLMAIMS, pEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTENb, OKHCJICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAJLJIIOB, CILJIaBBbI

2.2

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

COCTaBa, 3aKOH ABOTaJpO

23

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ Teopus, Teopus

AJIEKTPOJIUTUYECKON TUCCOIHAITIT

Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

YMCHUC IMPABUJIBHO UCITIOJIB30BATh N3YUCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM uYHuclle MHWHEpaIbHBIC YIOOpEHUS, METAUIbl M CIUIABHI,
HOPOAYKTHl TepepadOTKU MPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIHCTBE, Ha
MMPOU3BOACTBC W IMOHWUMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YIJICBOJ0B
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MMPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHMU3M YCJIOBCKA W OKPYXKAIOIIYHO

NPUPOHYIO CPEIy

3.2

YMCHHUEC HHTCIPUPOBATE XUMHNYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYIrUux

y4eOHBIX TPEIMETOB

3.3

HaJIMYMEe OMbITa paboTHl ¢ PA3IUYHBIMM UCTOYHHUKAMHU HH(OpMaIu
N0 XUMMM (Hay4yHas M HAy4yHO-TIONYJSIpHAs JIMTEparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

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

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

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

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOPraHUMYCCKUX BEIICCTB,




YpaBHEHUN  XMMMYECKUX  peaklMii; OCHOBaMU  XMMHYECKOU

HomeHkatypbl (IUPAC u TpuBHanbHOiN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS dJeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMHUYECKHX DJEMEHTOB (COCTaB MW 3apsna sapa, oOiiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEM JIIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX D3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTS),

6 OPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX [EpUOAAX U  TJABHBIX
MOJArPYyMIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMenne knaccupuImpoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' MOHA

22 BUJ XUMHYECKONW CBS3M W THUN KPUCTAJIMYECKOH CTPYKTYpHl B

. COCTMHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH

9 YMeHne xapakTepru30BaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOJOPOI, TrpaduT, ammas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUH, Kalud, MarHH,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI W THUIPOKCHIBI

92 metamuioB [-IIA rpynm, amomunust, meau (I1), munaka, xenesa (II u

. III), oxcuaer yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucras, a3o0THas,
docdopnasi, yronpHas, KpeMHUEBAsI KUCIOTa U X COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEepU30BaTh CBOMCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HUX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B Pa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U NOHHBIE YPABHEHUS PEAKLIUN, B

10
TOM YHCIIE:
10.1 peakIuiit HOHHOTO OOMeHa
10.2 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX ~XMUMHYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (Tpyri) HeOpraHUYeCKUX BEUIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHne BIUUCIATh (TPOBOIUTH PaCUEThI):
11 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHHUSM XHUMHUYECKUX PEaKIUd U HaXOJUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIYKTOB PEaKIun
12 Biianenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TMO3HaHus  (HabmomeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHNE) PU U3YUYE€HUHU BEIIECTB U
' XUMHUYECKHUX SIBICHUW; yMeHue chopmynupoBaTe mpobiaemMy u
NPEIJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOi pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
. HIOCYI0M 1 J1aOOPaTOPHBIM 00OPYIOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCEHEBHOM >KM3HU, TIPaBUIIaMU MTOBEACHUS B LIESAX COEpEKEeHUS
123 370pOBbSl M OKPYXKAIOIIEH NPUPOJHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume mpakThyeckuX HaBBIKOB IJIAHUPOBAHUS U OCYILECTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4eHUE U onmucaHue (PU3NYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

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




WJUTFOCTPUPYIOLUE IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCOO0B pa3eeHus cMecer

13.3

NOJIyUEHUE KHCIOpOAAa M HU3YYEHHE €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/Ia ¥ M3YYEHHE €r0 CBOMCTB; MOJYYEHHE YIJIIEKHUCIOTO rasa u

HU3YUCHHUC CTO CBOﬁCTB; MOJIYYCHUC aMMHaKa U U3YUYCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OnpeaesieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE U  OIMCAHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3IM4HBIX KJIACCOB; M3YYEHHE B3aMMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMHM; TIOJTY4YCHME HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JAPYrMM W3  pacTBOpa  COJU;
uccieioBaHle aM(QOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIBHBIX 33/1a4y 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHHID; «INEKTpOTUTHYECKAS
auccomuanusay;, «BaxHeWInnme HeMETAUIBI M WX COCAUHCHUSY,

«Baxuenime MeTayuibl U X COEIUHEHUS)

13.8

XMUMHYECKHE  OKCHEPHMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOTO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacCTBOpaX HOHBI XJOPHI-, OpOMHI-,
womua-, cynedar-,  Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBHI,
THJPOKCH/-UOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

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

14

YmMmenue:

14.1

NpPEACTaBIATh pe3yabTaTbl d3KCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATHL CBA3H MCXKAY pPCaJIbHO Ha6J'II-OI[aeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMUA U MIpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUE ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3ielieHus: cMeceid

1.2

ATOMBI H MOJICKYJIBI. Xumudeckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumuaeckasi popmyina. BaaeHTHOCTh aTOMOB XMMUYECKUX d1eMeHTOB. CTEreHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0J1 XUMHYCECKOI'0 3JICMCHTA

B COCIMHCHUN

L.5

KomnuectBo BemiectBa. Monbs. MonsipHass macca. MossipHbIE 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHUII BEIICCTBA

1.6

duszndeckre M XUMUYECKHE SBIICHHSI. XHUMUUECKas pCaKkuusa u eé IIPpHU3HAKU.

3aKOH COXpaHEHHsI MAcChl BEIIECTB. XMMHUUECKHE YPaBHEHUS

Ilepuonnueckuii 3akoH u llepronnueckas cucTEMa XUMHYECKHX SJIEMEHTOB

J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMHYECKUX demMeHToB [.1.
MenneneeBa. [lepuoasl u rpynmbl. @U3HYECKH CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB IICpUOJa U TPYHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponbsl. CTpoeHue
IEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonuueckont cucremsl .. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
METAUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB) W HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKE€HHUEM »3yieMeHToB B Ilepuogmueckoit cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyisipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtanainyeckas CBSI3b




3.2

Tumnel KpUCTANIMYECKUX PEIIETOK (aTOMHAasi, MOHHAs, MeETaUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XAMHUYECKON CBA3U

Baxwueiimune mnpeacTaBUTENM HEOPraHUYECKHMX BewlecTB. Hemerawwibl U ux

COCAMHCHUS. Merannel 1 uX COCOAUHECHU A

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHMYECKHX COEIWHEHHA: OKCHIOB
(coneobpazyromrue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIe) u
HECO0JICOOpa3yroliue; OCHOBaHWHM (IIETOYM W HEPACTBOPUMBIE OCHOBAaHMS);
KUCTOT  (KUCIIOpOACOAepk alue ¥ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX W KUCIIBIX )

4.2

duznyeckne W XHMHYSCKHE CBOMCTBa IMPOCTBIX  BCUICCTB-HEMETAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpEeMHHS

4.3

@u3nyeckue U XUMHUYECKHME CBOMCTBA IPOCTBHIX BEIIECTB-METAJUIOB: JIUTHS,
HATpHsl, Kajdus, MarHusi U KaJbLIMsl, aJlOMUHUS, Kelle3a. DIEKTPOXUMUUYECKHI

pAI HAPSKEHU METAJJIOB

4.4

®uU3nYeCcKue U XUMUYECKHE CBOMCTBAa BOJOPOAHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA

4.5

Ou3nyecKkue W XUMHUYECKHE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonydaenne

OKCHJO0B HEMETAJIJIOB

4.6

Xummueckne cBoicTBa okcumoB: MeTawioB [A-IIIA rpymm, mwaka, meau(ll) u

xenesa(ll, IIT). [Tomy4yeHne oOKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QIIOMUHUA, Kele3a, IuHKa). [loayueHue oOcHOBaHM U

aM(OTEepHBIX THIPOKCHUJIOB

4.8

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

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCcKue CBOMCTBA cpenHuX coneit. [lomyuenue conei

4.10

[Tony4yenne, coOupaHue, paclio3HaBaHHE BOJOPOJNA, KHCIOPOJa, aMMHAKa,

YTIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Monyyenne amMmuaka, CepHONH M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. O0mime

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB




4.12

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

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakiuidi Mo pa3IudHbIM MPU3HAKAM: M0 YHUCITY H
COCTaBy Y4YaCTBYIOIIMX B PEAKIMM BELIECTB, MO TeIIoBoMYy 3ddekty, 1o

W3MEHEHHIO CTeIIeHEH OKHMCICHUS XUMUYECKHX 3JIEMEHTOB

52

TennoBoil 3¢ ekt XUMHUECKON peakIui, TePMOXUMHUYECKHE ypaBHEHUs. DK30-

U DHJIOTEpMUYECKUE peakluu. TepMoXUMUYecKue ypaBHEHH

53

OKuUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakiuu. OKHCIUTETN M BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIEHHs.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTCIIHHOM p€aKkuuu

54

Teopus 3eKTpoaUTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIHUTEI. CrenecHb JUcconruanumn

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAaHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

XHUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HU 4eloOBeKa. beszomacHoe
WCIIOJIb30BAaHNUE BEIIECTB M XWMHUYECKHX pEakIuii B J1abOpaTopuu U OBITY.

HepBa;I nmoMouib Mpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKawoIled cpelnbl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIHOCOOBI €ro MPEIOTBpPALICHHS
[IpenenvHas nmonmyctumass koHueHTpanus BemiectB (ITJAK). Ponp xumuum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue mnapHUKOBOro dddekra,

pa3pyLieHue 030HOBOTO CIIOSI

6.3

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

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HE(PTH),

MPOIYKTHI X NepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

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

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 o popmyrIaM XUMHUYIECKUX COCTUHEHUN
7.2 Macchl (MaccoBOI) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPAaBHEHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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