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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENnofaBaHus Y4eOHOTo peIMeTa « XUMHUS)
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbraram oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH U3yUYeHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOW JEATEIbHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aWMOIIPEBPAIICHUIX
HEPruM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYyTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0ydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  y4eOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTALHBIX W HCCICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAayYHBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOI0 mojxoaa K €€ mzyueHuro. CoaepkaHUe CKIAAbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUU HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITONHIS (GYHKIUA OOBSICHEHHS W IMPOTHO3MPOBAHUS
CBOMCTB, CTPOCHUS U BO3MOXKHOCTEU IMPAKTHYECKOTO MPUMEHEHHS U IOJTYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUH MUPY,
«buomnorus. 5-7 knaccel» u «dusnka. 7 Kmacey.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3agaya yd4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TMOJIOKECHUM,
JIOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEeSATEIbHOCTH, OCBOCHHMM NpaBWi 0€30MacHOro OOpallleHusi C BEIIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0Oydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB JACSTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, UCIIOJIb3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYZIOBOM JEATEIIbHOCTH;

— (¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX  OTHOIICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMUYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEIIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHOU CPEAbL;

— pa3BUTHE MOTUBALIMK K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUiIs M HAIpPaBIEHHOCTU AANbHEHIIErO
oOyJeHwus.

OO1iee YMCIO 4YacoB, OTBEACHHBIX I H3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeTOnax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. (CHUMBOJBI XHMHYECKUX
a1eMeHTOB. [IpocThie U C0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHEe ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1adopaTopHbIM O00PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYEeCKUX CBOWCTB O0pa3llOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIUs BOABI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0ICHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (1) mpu HarpeBanuu, B3auMo ieicTBHE Kenes3a ¢ pactBopoM cos meau (1),
H3y4eHHE CIOCOOOB pa3jieieHUsi CMecel: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYNCTKU MTOBAPESHHOU
CONM, HaONIOJICHWE W  ONMUCaHWE  pe3yJIbTaTOB  MPOBEACHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYI
(ILIapoCTEepPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351eMEHT U MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucmopona. CrocoObI



MOJYYEHHsS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpornHas MoAU(pUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3JlyXa, YCUJIEHHE MMAPHUKOBOIO0 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocTtoe BemecTBo. Haxoxknenue Bomopoxa B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas 0Ji1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHSI.
Ponp pacTtBOpOB B IpupoZie M B KU3HU 4esioBeka. KpyroBopor BoAbI B IpUPOJE.
3arps3HeHHne NpUPOIHBIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkiatypa oxcumoB. @Du3nMdeckMe U XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losyueHne oCHOBaHM.

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

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

['eneTnyeckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIy4YECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWMCTB BoJOpoaa (ropeHue), B3auMojeiicTBrue Bogopoaa ¢ okcuaoMm menu (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUaioB), HaOIOAeHHE 00pa3lOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUsS BEIIECTB C
pAa3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJICOMATEPHAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydyeHue B3zaumojeinctsua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEakUWil HEUTpaJIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

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

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. DOu3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA T10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoaunueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IPpaXKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporniecchbl OKMCIIEHNs B BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHATUHN, TAK U MOHSATHUM, SBISIIOIIMXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAay4HbIH (akT, rumnoresa, Teopus,
3aKOH, AaHaJIM3, CHUHTE3, KJIacCuPUKalus, TEePUOANIYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, Ia3, (pU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€37bl, COHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, Kalblusi M HX
COCOUHEHUN B COOTBETCTBMU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuoanueckou
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PELIETKHU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMuueckux peakiuii o pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM €  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 IICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUALMU KHCJIOT, IWIEJI0YEe H COJeH
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKM  MPOTEKaHHWA  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue ocajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX —~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METalaMH, HEMeTalllaMH, IIego4amMu). XJIOPOBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa U XJOPOBOJOPOJa HAa OPraHU3M YeloBeKa. BaxHeilmme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHOM KUCIOThI, KAU€CTBEHHAs peaKlys Ha



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

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NOJMyuyeHUe U nmpuMenenne. Conu aMMoHus,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OmIME KaK TMPEICTaBUTEIS Kjacca KHCIOT W crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMU4ECKOe 3arpsi3HeHUE OKPYXKalollei cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, u3MIecKre 1 XUMHIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4YECTBE MUHEPATHHBIX YI0OPEHUI.

OOmast xapakTepuctuka 31eMeHTOB |V A-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACIPOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoresza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, HMapHUKOBBIM
addekT. YroapHas KUciIoTa U €€ Coiu, X GU3MYeCKUe U XMMHUYECKHE CBONCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3WH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IMOJIYyYEHUE W
npumeHenue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHeiilline CTpOUTENIbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHME (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAYECTBEHHOW peaKIuu Ha CyJbdaT-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeaMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCJIOTHI C ME/IBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYyeHUE, COOMpaHue, pacro3HaBaHUE W H3YUYCHHE
CBOMCTB YIJICKHUCJIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeunIne HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKUX dieMmeHToB [J[. U
MengneneeBa u ctpoeHus aTroMoB. CTpoeHue meTamuioB. Meramnuyeckasi CBsA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  JJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHue B Ileproguyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuubl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCJIMHCHUH.

[[lenoyHno3emenbpHble METAUIbl MarHMid M KaJblMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoe. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TIo10keHKE B [leprondeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, Tuapokcuabl U conu xenesa (I1) u xenesa
(1), mx cocraB, CBOWCTBA U TOJyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOWMCTBAMH, HW3YUYCHHE  PE3yJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICMCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIOB), TMPU3HAKOB  IMPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajablUs, aTlOMUHHUS, [IUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHNE U ONMMCAHUE MPOILIECCOB OKPAIIMBAHHUS
IJaMEHW MOHAMM HATpus, Kajdusid U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHenine
METaJIJIbl U UX COCIMHCHU .

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
UCIIOJIB30BaHUE BEILIECTB M XUMHUYECKUX peakuuil B ObITy. [lepBas momonis npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpesnl (MpeneibHas JOoMmyCcTUMas
KOHIIeHTpalus BeiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHN 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

n3yyeHue oOpaslioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszuka: Marepusi, aToM, DOJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUiIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pPaCLIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluei o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUH Y4€OHBIX, IMO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEHHUI0 U TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, TMPOEKTHOM U  HCCIEA0BATENbCKOU
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBAXKEHHUE K TPYLy M pe3yjbTaTaMm TPYJOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON EeITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, OHUMAaHUE [IEHHOCTU 3I0POBOTrO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GuznYeCKOMy M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJI O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIEHUS
YPOBHSI  OKOJIOTUYECKOW  KYJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
IPU3HAKHM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33714, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIApHAs JIUTEpaTypa XHUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUdYHbIe METOJIbI U 3aIPOCHl MPU MOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO THUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TTIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONW JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOUIEH MNPUPOAHON
CpeIbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe nuasora W (WIM) OUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoil  TeMbl, (OpMYJIUpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTAIHUI0
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

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

PerynsiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIH30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUU 3aIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YYaIOUIUXCSl YMEHHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi Peakius, KiacCuuKaius peakiuii: peaxiuu
COCAUHEHHUsI, PEaKUUMU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, peaKuuu
o0MeHa, IK30- U PHAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 2(P(DEKT peakiui,
AP0 aToOMa, JJIEKTPOHHBINA CIIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacCTBOP, MAccoBas JOJis1 BEIIECTBA
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHUsSI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpymnmna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)y, manbeie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTrO »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NESITEILHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 00OOICHHE, CHCTeMAaTH3alluio0, KIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€M — /I M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3zoo0pa3HBIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJIda, HOH, KaTHOH, AHWOH, NPOCTOE BELIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEIHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MOJIb, MOJISPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMblE U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHUE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJI€HHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCHhIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy llepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg mnoArpynmna (A-rpynma)» U «mododHas
noarpynna (b-rpynmna)», manple u OOJbIINE MEPUOJBI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJIJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajbIX MEePUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEILECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

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



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYISIPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 1o (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaK)Ke IpaBWa OOpaIllCeHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapoonar-, docdar-, cwimkar-, cyibhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAaHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpalliid MBICTUTEIBHONU JIEITEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alMIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, JKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' IPAKTUYECKOMN JNeSTEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK

' 00 oKcHaax https://m.edso00.ru/7f41837¢c
59 Bonopoa. [lonsitue o kucnorax 8 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

' HEOPraHUYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aTroma
XuMu4decKas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK

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

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnesl. ["anorensr https://m.edso00.ru/7f41a636
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' YT L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEMHHUU ¥ UX COCTUHCHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxne1me MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pa3znen 4. Xumus U oOKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MeTO/IaX TIO3HAHUS B XUMUHU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «[IpaBuia
3 paboTHI B 1a00paTOPUU U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmoreka [JOK
4 . 1
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5) «Pa3nenenue cmeceil (Ha mpumepe 1 bubmorexa [JOK
A . PUMED https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTIOBAPCHHOU COJIH )»
bubmunoreka LIOK
A 1
6 TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CUMBOJIBI) XUMUYECKUX IJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

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

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

22 KHCIIOpo/1a (peakiuu OKUCIICHUS Bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOBI MOJTyYeHHUST KHCIIOpO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
peaKIu, IOHATHE O bubmunoreka LIOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, SK30- U https://m.edso0.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
Tonnuso (He Tb, OJIb 1 METaH ).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI lro bubmorexa [JOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[TonydeHue u coOMpaHKe KUCIOPOaa bubmorexa IOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — snemeHT u npocroe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lony4yenne u coOupanue BOAOPOA,

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

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

33 BEIIIECTBA rasa o ero U3BeCTHOM bubmorera I[JOK

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

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

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

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

37 M HEHACHIIIEHHBIC pacTBOPhI. MaccoBas bubmorexa I[IOK

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

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

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

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

41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LHOK

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

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITosnydyeHne U XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) 101 )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa OK
. i ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['enernueckas cBs3p MEKY KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
H H https://m.edsoo.ru/00ad9ch?2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChI HCOPTaHUYECKUX bubmorexa I[JOK
. P https://m.edso00.ru/00ad9ela
COCOANHCHUHN
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XHMHYECKHX 3JIeMeHTOB. [loHsATHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoanueckas cucTeMa XUMUIECKUX
https://m.edsoo.ru/00ada52¢
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI ubsmorexa 11

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

bubmunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04YeK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa [IOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
pa3BUTHS HAyKH U npakTuku. /1. 1. bu6nuoreka [IOK
57 .
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpak JaHuH
PesepBHbIil ypok. O000mIeHHE U
58 CI/ICTIe)MaTI/ISZ.’p ust 3HaHI/117IIu / bubmorexa HOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepodHas padoTa
KonTtponsHas padora Ne4 o reme
59 «CtpoeHune atoma. XUMHYECKAs CBSI3b) bubmorexa OK
P . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bu6nuorexa [IOK
60
XUMHYECKHUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 41
OFHAT XHMITHCCK CBA3D https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nonsipHas XuMH4UeCKas bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOJsIpHAs XUMUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmoreka [{OK
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https://m.edsoo.ru/00adae28

65 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmoreka [JOK
peakuu https://m.edsoo.ru/00adb076
bubmunoreka LIOK
66 OKUCIIUTEN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
Pese i ypok. O000IIIeHHE
PBHBIT YP ‘I,H e bubmoreka [{OK
67 cHCTEMAaTH3alMs 3HaHUH 110 TEME 1
https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMUYECKas CBS3b)
68 PezepBHblit ypok. O0o01IeHNE U 1 bu6muorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.

1 Ilepuoauueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX IJIEMEHTOB 1 bubmorexa [TOK

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

3 Knaccudukanus 1 HOMEHKIATypa 1 Bu6muotexa [IOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XUMUYECKON CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZeyioB Kypca 8 kiacca»

6 Knaccudukanmst Xumuaeckux 1 bubmunoreka LIOK
pEaAKIHI MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON

7 eakquu. IloHATHE O TOMOI€HHBIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TCTCPOTCHHLIX PCAKIUAX
[TonsiTHe 0 XUMHUYECKOM PaBHOBECHH.

but6mmoreka [IOK
8 @DaKTOpHkI, BIUSIONINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [IOK

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

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

[IpakTuueckas padora Ne 2 o reme

but6mmoreka [IOK

20 «IlomyueHne coIIHON KUCIOTHI,
v . . https://m.edsoo.ru/00ade348
U3y4eHHE e€ CBOWCTBY
Boruncnenus o ypaBHeHUSIM
21 XUMHUUYECKUX PEAKILINN, €CIIH OIUH 13 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO61as XxapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
93 Haxoxnenue cepsl U €€ coenMHEHNI Bu6muotexa [IOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
duznyecKrue 1 XUMUIECKIE CBOHCTBA https://m.edso0.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
IMPUMCHCHUC
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIIEHHOTO CII0co0a
MOJTYyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cephl
97 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK
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VA-rpynmnsl. A30T, paclipocTpaHEHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

bubmunoreka LIOK

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

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

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

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

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

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

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

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

XUMHYECKUE CBOVCTBA.

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

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

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

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

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

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

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

. but6mmoreka [IOK

44 DIEKTPOXUMUYCCKUN PSIT

HaIPsHKEHUN METalIoB

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

45 aBHEHUSIM XHUMHYECKUX PEAKIIAI bubnnorexa [IOK
yp PCAKIHIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
MPUMECH
46 [ToHsATHE O KOPPO3UH METAIIIOB bubnnorexa [IOK
pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47 [enourpie MeTanb! https://m.edsoo.ru/00ael4b?2
48 OKcCHUIbI M TUAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [llenouHo3eMenbHBIC METAIIBI — bubmoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael15e8
50 Baxueiime coefUHEHUS KAJIbIUSA Bubmiorexa IOK
a H https://m.edsoo.ru/00ael15e8
51 O000IIIeHNE U CUCTEMATU3ALUS
3HAHUU
JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoteka [JOK
52
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTEL BOIBI M METOEI €€ bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubmoreka [JOK
>4 ATOMHHHIE https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [IOK

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

bubmunoreka LIOK

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



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTeEMaTHU3anus 3HaHUN

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

68

PeseprubIil ypok. O6001IeHNE 1
crucTemMaTu3alurs 3HaHUI

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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: «HepBOHaLIaJ'II)HBIe XUMHUYCCKUC ITOHATHUA»

11

pPacKpbIBaTh CMBICTT OCHOBHBIX XUMHYECKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKy.H}IpHa}I Macca, KOJIHMYECTBO
BEIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTA B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUECKas PEaKIus,
KIaCCU(UKALKS  PEaKIMi:  peakluud  COCAUHCHHS,  PEaKIUH
pa3NoKEHUs, PpEaKIHMHd 3aMEIICHHs, pEakIuu OoOMeHa, JK30- U
SHJIOTEPMHUUYECKHE PEaKIuu, TEeIuIoBOH 3G (dEKT peakiuu, pacTBop,

MaccoBast I0Jisl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIHs) B pACTBOPE

1.2

HUIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJHMKY JJIsI COCTaBJIEHUS (HOopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUI

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MaccChbl BCIIIECCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O Y4YCHHA, 3aKOHa

ABoraznpo

1.5

OIpECacCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJaccu(UIUPOBaTh XMUMUYECKHE peakuud (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3D PeKTY)

1.7

BBIUMCIISTH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaccChl

BC€IICCTB




1.8

BBIUMCIISTH MAacCOBYIO JOJNIO XMMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbl IMO3HAHUS — HAOIIOICHHE,
U3MEpEeHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pealibHblii U

MBICJICHHBIH )

ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCH I,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

COoeMHEeHMH 10 popmyam

2.3

KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

2.4

XapakTepu30BaTh (OMUCHIBATH) OOIMME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MNPOTCKAHHUA XHUMHUUYCCKUX

MPEBpAICHUH B pa3JIMYHbIX YCIOBUSIX

2.6

cleoBaTh IpaBWJIaM IIOJIb30BAaHUS XHUMHUYECKOM TMOCyIod |
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKUHUSMHU IO BBINOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOTYYEHHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemIECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHHUIO
pacTBOpOB € ONPEAECIEHHOM MAacCOBOM JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE HKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeo4eid W KHUCIOT C TOMOIIBIO

UH/INKATOpOB (JIakKMycC, (eHOIPTaTCHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPAaBHEHUIO XUMUYECKON peaKkIuu

IIo Tteme: «llepuonmueckuit 3axkon u Ilepuoguueckas cucrema
xumudeckux snemeHTtoB JI. M. MengaeneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pcaknuuun»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHYCCKUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMmMa, aToOMHas OpOWTalb, paauyC aroMma,

XUMHYCCKAA CBA3b, MNOJISIpHAd W HCMOJIKIPHAA KOBAJICHTHASA CBA3b,




3JIEKTPOOTPHUIIATEILHOCTh, HOHHAS CBSI3b, HOH, KAaTHOH, aHMOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC DJICMCHTHI

3.3

OIKCHIBATh M XapakTepHu3oBaTh TabimuuHyto ¢opmy Ilepuonnueckoit
CHCTEMbl XMMHYECKHX 3JIEMEHTOB: pa3liMdaTh MOHATHS «TJIaBHAS
noarpynna (Arpynma)» u «moOGouHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIBIIHE) MEPUOAbI

3.4

packpeiBaTh cMbich [lepuogmueckoro 3akona JI[.M. Menneneena:
ACMOHCTPUPOBATHL MOHUMAHUC HepI/IOI[I/I‘IeCKOI\/'I 3aBUCUMOCTHU CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX monoxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTH  O0O3HAYEHHUs, KOTOpbIE UMEIOTCS B  TabmuIe
«ITepuognyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsi sapa, OOIIee YHUCIO

3JIEKTPOHOB U pacrpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)

3.6

OIpECaAcCIIATh CTCIICHDb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OTIpECNATh BUJ XHUMHUYECKON CBsI3W (KOBaJIeHTHass W HMOHHAs) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkus»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TIOHSTHA: pPacTBOD,
AJNIEKTPOJIMTHI, HEIIEKTPOIHTHI, SJICKTPOIUTHYECKAS JIUCCOLUAIIHS,
peakuuu HMOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIHHBIC peaxium, OKUCIIUTEb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,

MeTaJlJIM4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOpPOCTb




XUMHYECKON peaKkiuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

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

1.3

COCTAaBJISITb YPAaBHCHUA 3JI€KTpOHHTI/I‘IeCKOI>'I Jucconmuanum KHCIIOT,
IeJoYe M COJIeH, TOJHBIE W COKpalIEHHBIE YpPaBHEHUS PEAKIMIA

WOHHOI0 00OMeHa

14

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKOMN peakiiuu

IIo Temam: «Hemertamnpl M UX coeauHeHUsI» U «MeTamisl U UX

COCOAUHECHU A

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U CIIEM(PUICCKUE XUMUUECKIE
CBOMCTBA MMPOCTBIX U CJIOKHBIX BCHICCTB, INOATBCPIKAAsA OIHNCAHHC
pUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaKui

2.2

COCTAaBJIATb YPAaBHCHUA peaKHHﬁ, MOATBCPIKAAIOIUX CYHICCTBOBAHNC

TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX

2.4

ClIeZIoBaTh MpaBHWJaM  TIOJB30BaHUS XMMHUYECKOH TMOCYyIOH |
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB TO TOJYYEHHUIO M COOMpaHUIO

ra3z000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

IOPOBOIUTH PEaKIMM, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
Pa3MYHBIX BEIIECTB: PACHO3HABaTh ONBITHBIM ITyTEM XJIOPHU-,
Opomun, wuoamna, kapbonar, ¢Qocdar, cuimkar, cynbdar,
THIPOKCHIMOHBI, KaTHOHBl aMMOHHMS, MOHBI H3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «Xumus 1 OKpyKarolas cpeaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICITHTEIIEHOM JCATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3aIUIO,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ — AJId HBYqGHHH
CBOWMCTB BEIIECTB M XUMHYECKHX pEAKIM, ©CTCCTBCHHOHAYUYHBIC
METOAbI IIO3HAHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

SKCTIEPUMEHT (PeabHBIM U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KHA3HU 4YENIOBEKAa. XUMHSI B CUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsaTtue o MCTOAaX IIO3HAHUA B XUMHU. Yuctele BC€IICCTBA U CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJIBI  XUMHYECKHX

aeMeHTOB. [IpoCcThie U CIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA

B COCAUHCHUUN

1.5

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

XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue U XUMHUYECKUE SIBICHUSA. XUMUUYECKas PEaKUHs U €€ NMPU3HAKHU.
3aK0H COXpAaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarus

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

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, € IpaBUIaMHU
pabotrel B Jaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3yUYe€HHE U OINMUCaHUE (PUINYECKUX CBONCTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMIoAcHHE (U3NYECKUX (TUTAaBJICHHE BOCKA,
TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUICHUE U KOHICHCAIHs BOJBI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MpOKAJIMBaHHE METHOM  MPOBOJIOKH,
B3aUMOJICKCTBUE MeJla C KHCIIOTOHW) SBJICHUN, HAOJIIOJCHHE W OIHMCaHUe
IPU3HAKOB MPOTEKAHHWS XHUMHUYECKHUX peakuuid (pasjoxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJICUCTBHUE XKejle3a ¢ pacCTBOPOM

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




(bunpTpOBaHUE, BBIMTAPHUBAHKE, TUCTHUIULAIMS, Xpomarorpadus), MpoBeacHUE
OYHNCTKHU HOBapeHHOﬁ coJju, HaGHIO,Z[GHI/Ie " OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHU A
OTBITA, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJ (IIapOCTEPKHEBBIX )

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3agyx — cmech razoB. CoctaB Bo3zmyxa. Kuciopoa — ajneMeHT W mpocToe
BemecTBo. HaxoxkeHue Kuciopona B MpUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucimopoga. CrocoOsr
MOJIyYCHUsT KHUCIIOpOJa B JIADOPAaTOPUU W TMPOMBINUIEHHOCTH. KpyroBopor

Kucinopoaa B npupoae. O30H — ammoTponHast MoAU(pUKAIMS KHCIOPoaa

2.2

TennoBoil 3P PeKT XUMUIECKOHN peakiui, TEePMOXUMUYECKHE YPaBHEHHSI, K30~
Y DHAOTEPMHYECKUE peakuuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO30yXa,

yCUJIeHHE TapHUKOBOTO 3¢ ekra, pazpyiieHne 030HOBOTO €05

2.3

Bomopon — sneMeHT M mpocToe BemiecTBO. HaxoskiaeHwe BoIopoja B MPUPOJIE,
du3nuecKkre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHHUS.

Kuciaote! u comm

2.4

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue CcBoOWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBLI.
HacmmeHHHe N HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 10oas BeleCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HHU 4desoBeka. Kpyrosopor
BOJABl B TPUPOAC. 3arps3HEeHHE TMPUPOMHBIX BoJA. OXpaHa HW OYHCTKA

MPUPOAHBIX BOJL

2.6

Knaccudpukanuss nHeopranmueckux coeauHenuit. Oxcuasl. Knaccudukamms
OKCHJIOB: coJieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcugoB. Du3nuecKHne U XUMHUYECKHE

CBOMCTBA OKCHAOB. [losryueHne okcuioB

2.7

OcHoBanns. Krnaccudukanus ocCHOBaHHW: IMENOYM HW  HEPACTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMi. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE CBOMCTBAa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MEXKAY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHCHI/Iﬁ
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XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCeHHUEe  COAEpHKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclio3HaBaHHE U M3YyUYECHUE
CBOMCTB KHCIOpOJa, HAOMIOEHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM U
yCIIOBHUS BO3HUKHOBEHUS M MPEKpaIleHUs] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpa3iaMu OKCHUJIOB M OIMCAHWE MX CBOMCTB, IOJyYeHHE, CcOOHMpaHue,
pacro3HaBaHHe W HM3y4CHHE CBOMCTB BOJIOpOJa (TOpPEHME), B3aMMOJCHCTBHE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCTIOTB30BaHUE BHACOMATEPHATIOB),
HaOrofieHne OoO0pasloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWUCTBHE BOJbI C MeETalJIaMd (HAaTPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpHAIIOB), OIPEACICHUE PACTBOPOB
KUCIIOT U IIEJNOYed C TMOMOIIBI0O HHAWKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pPA3JIUYHBIX KJIacCOB, HAOIIOACHUWE H3MEHEHUS
OKpPacKM MHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJIo4yel, H3ydeHHe
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHCIIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajyla JApPYyrUM M3 pacTBOpa COJH, peIIeHue
9KCIIEPUMEHTANBHBIX 33/a4 1Mo TeMme «BakHeline Kiiacchl HEOPraHUYECKUX

COEIUHEHUIT»

Ilepronnueckuii 3akoH U [lepuoanueckast cucreMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCU(PUKALMKM XUMHUYECKUX dyeMeHTOB. [loHsTHe O
rpynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
raJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdoTepHBIC

OKCHUABI U THAPOKCHUABI

3.2

IIepnoanueckuit 3axoH. [lepuoguyeckas cucreMa XUMHYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudeckux daeMmeHtoB .M. Menneneesa.
Ilepuoaer u rpynmbl. PU3MYECKUN CMBICT TMOPSAKOBOTO HOMEpa, HOMEpPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aToOMHBIX sanep. M3oronbl. Dnektponsl. CTpoeHUe

OJICKTPOHHBIX 000JI0OYEK aTOMOB IEPBBIX 20 XMMHYECKHMX DJIEMCHTOB




Ilepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.11. Menneneesa

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX DBJICMCHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOWCTB MO TpyINIaM U MEepHOIaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyueckoil CUCTEMBbI XUMHUUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpakJ1aHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (mOJisipHass M HEMOJISIPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJICHMS B BOcCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XVUMUYECKUH OKCIEPUMEHT: H3y4eHHEe OO0pa3IOoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJIEUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMHM KHUCIOT H
niesouel, MpoBEACHUE OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIHbHO-

BOCCTAaHOBUTENBHBIX peaKluil (TOpeHue, peakliuu pas3yIoKeHHs], COEITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

BemecTBo 1 xummndeckas peakuus. [lopropenue

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 3nemMeHToB J[. M.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOAOB, KaJIMs, KaJdbLUHUS U UX
COCAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKON CBA3U. THUMBI KpHUCTANIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKI
U BHUJA XUMUYeCKOH cBsizu. Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKHX
BellecTB (MeXAyHapoaHas U TpUBHAJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJjaccaM HEOpPraHMYECKUX  COEIMHEHUH,

IFCHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

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

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




M0 y4acTHI0 KaTaju3aropa). OK30- W  OSHIOTEPMUYECKHE pPEeaKIuH,

TEpMOXUMHUYECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUU

14

[Tonatue 06 O0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIMU U TOJOXKEHHE

XUMHYECKOT'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBieHUE  ypaBHEHHH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OasiaHca

1.6

Teopus 37IEKTPOIUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHn3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHJIAMHU
xuMudeckoi cBsa3u. Ctenenp qucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOIUTHL.
Peakniun nonHoro obmeHa. YciioBHs MPOTEKaHHUS PEaKIUid MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TPEACTABICHUN 00 OSIEKTPOIUTHYECKON

nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [loHsiTHE O TUIpONN3e comeit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMHU KPHUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaoB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JACUCTBUSA pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBaHNE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIIMAIIMM  KUCJIOT, IIeJoued M coieil  (BO3MOXHO HCIOJIb30BAHHE
BHUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbI); OIMBITOB, WJUTIOCTPUPYIOLIUX TMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peaKluii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJILHBIX 3a1a4

Hewmeranne 1 ux COCAUHCHUA

2.1

OOmiast  xapakTepucTuka rajmoreHoB. (OCOOCHHOCTH CTPOEHHsI AaTOMOB,
XapaKTepHble CTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMcTBa MPOCTHIX
BELIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3aMMOAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, Iierao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHue, NpuMeHeHue. /leiictrue




XJIOpa M XJIOPOBOJOpPOJa Ha OpraHU3M 4YesloBeKa. BaxHeliine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBoOicTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYecKue
peakuuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJy4YeHHs] CepHOU
kucnoThl. Ilpumenenne. Conu cepHOW KHUCIIOTBI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-uon. Haxoxxnenue cepbl U €€ COCIMHEHH B MPUPOAE. XUMHUECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro Mpe0TBpaIICHUS

2.3

OO6mrast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUS. A30T, pacCIpOCTpaHEHUE B TIPUPOJIE,
¢dbu3mvecKrue U XuMHUECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUax,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBA, MoOJydeHHe W npumeHeHue. Conu
aMMOHHUA, UX (U3NYECKUe M XHMHUYECKHE CBOWCTBA, IMpPUMEHEHHE.
KauectBenHasi peakiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIydeHHeE,
bu3MvecKue W XUMHUYECKHE CBOWMCTBa (0OmMe Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonp3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KaueCTBe MHHEPAJIbHBIX YyA0OpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICHOTHBIG AOXIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJOEMOB)

2.4

®ocdop, amnorpornusie Mogudpukauu Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u dochopHas kuciora, Qusnyeckue wu
XMMUAYECKHE CBOWCTBa, monyudeHue. Vcmoip3zoBanue ¢ochaToB B KayecTBe

MUHEpaTbHBIX YI0OpECHHI

2.5

OO6mrast xapaktepuctuka daeMeHTOB |V A-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YTJIEepOoN, aUIOTPOITHBIC
MOTUGUKAIMK, PACTIPOCTPAHEHHE B MPHUpPOJE, (U3NYECKHE W XUMHUYECKHE
cBoiicTBa. Ancop6Oius. KpyroBopot yriepona B mpupojae. Okcuabl yriepona,
X (u3nyeckre W XUMHYECKHE CBOMCTBA, JCWCTBUE HAa >KHUBBIC OpPTaHU3MBI,

MOJIYYCHUC U IPUMCHCHMUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yrinepona(lV); rumoresa rino0anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KucCIOTa W €€ COMu, UX (U3MYECKHEe U XUMHUYECKUE
CBOWCTBa, TOJY4YeHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO351CTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHHUSAX
yriepona (MeTaH, 3TaH, JTHJIEH, alETUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kucnora). x coctaB u xummueckoe crpoeHue. [loHstne o Ouomormyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yIIeBOJaX — W UX POJIU B KHU3IHU
yesoBeka. MarepuanbHOE €QUHCTBO OPraHMYECKMX U HEOPraHMYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJIy4YCHHE U
npumeHnenue. CoenuHeHUs KpemMHHUs1 B mpupoje. OOmme mpenacraBieHus 00
okcuae kpemuus(1V) u kpemaneBoi kucinore. CHIMKATHI, UX UCTIOJIb30BAaHUE B
OBITY, MEIUITMHE, TPOMBIIUIICHHOCTH. Ba)KHEHIITNE CTPOUTEIbHBIC MaTepHaIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUN HSKCHEPUMEHT: HM3ydeHHE OOpa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJIIHOM KHUCIJIOTBI; IIPOBEICHUE KAaYECTBEHHBIX PEaKLMi HAa XJIOpUL-
MOHbl M HaOJIIOJCHME IPHU3HAKOB HUX MPOTEKaHMs; OIBITHI, OTpa)Karollue
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA rajIoOrT€HOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMU
(BO3MOXHO  HCITOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOIIOJIEHHE IIpoliecca
o0yrIIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHONW peakuuu Ha Cynb(ar-uoH M HaOJMIOJCHHWE Ipu3HaKa eé
MPOTEKaHM; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEpPUAIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX yHOOpEeHUH; oTyYeHe, COOMpaHne, paclio3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMaKa; IPOBEJCHHE KAa4EeCTBEHHBIX PEAKUUN Ha HOH
aMMOHMSI U (QocdaT-uOH UM U3yYEHHE TPUIHAKOB HX MPOTEKAHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNE BHJIEOMATEPUANIOB); HM3YYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pewéTok anmasza, rpadura, (QyJUIepeHa; O03HAaKOMIIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHe, pacllO3HABAaHHE M HM3YYCHHUE CBOWCTB
YIJIGKUCIIOTO Ta3a; MPOBEICHHE KAYeCTBEHHBIX peakiii Ha KapOOHAT- H
CHJIMKAT-HOHBl M W3YyYEHHE MPHU3HAKOB WX NPOTEKAHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKATHOU IMPOMBIIIJICHHOCTH,; PCHICHUC SKCICPUMCHTAIbHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 UX COCAUHCHUA»

Merannel 1 uX COCOAUMHECHUA

3.1

OO01ast XxapaKTepUCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHuss B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB J[.H.
MenpeneeBa u crpoeHust aToMoB. CTpoeHHre MeTalliioB. Merannuyeckas CBsi3b U
METAJNIMYECKasl ~KpUCTaUIMYecKass pemeTKa. JIEKTPOXUMUYECKUH  psf

HanpsHKEHUHA METaJJIOB

3.2

dusnyeckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG (6] KOppO3I/II/I METaJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY M IPOMBIIIIICHHOCTH

3.3

[Ilenounble MeTaJIBl: MOJOKEHHE B llepronnueckol cuCTEME XHMHYECKHX
anemeHToB /.M. MeHnaeneeBa; CTpoeHHE UX aTOMOB; HaXOKJIECHUE B MPUPOJE.
dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB M UX

COETUHEHUN

3.4

Illenoyno3emMenpHble  METalbl MarHuii W KaJdblUi: TOJIOKEHHE B
IIepnonnueckoii cucreme XUMUYECKUX 3i1eMeHToB J[[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHWe B npupoje. Pu3nyeckrue M XUMHUUYECKHE CBOMCTBA
Marausi M Kanplius. BaxHeiimme coeanHEHUs Kanblus (OKCHUI, THIPOKCHI,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMI: TonoxkeHue B llepuonnueckol cucTeMe XUMHYECKHX SJIEMEHTOB
JI.11. MenneneeBa, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusuueckue u
XUMHYECKHE CBOMCTBA aMIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

3.6

XKeneso: nonoxenue B [lepuoauyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEHWE B mpuponae. Dusnyeckue u
XUMHUYECKUE cBoOMcTBa kene3a. Okcunbl, ruapokcuasl U conu kenesa(ll) u

xene3a(lll), ux coctas, CBOICTBA U TTOJTYYCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMu METAJlJIOB U CILIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YE€HHE DPE3YyJIbTaTOB KOPPO3HU METAIJIOB




(BO3MOXHO HCITOJI30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJCHCTBUS OKCHJA KajdblUsg M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOPEHHUs JKelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUeCTBEHHBIX pEaKUUil Ha MOHBI
(Maraus, Kanblus, amomunus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNE U OMMCAaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIIOJNB30BAaHHE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BakHeilme MeTaibl 1

UX COCAUHCHUA»

XUMUA U OKpYXKaroIiasi cpea

4.1

HoBbie maTepuanbsl u TexHojoruu. BeimiecTtBa U maTepuasnbl B MOBCEIHEBHOM
KU3HHU YeJloBeKa. XUMUsS U 3/10pOBbe. be3omnacHoe Ucrnoiab30BaHue BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomip NMpH XUMHYECKHUX OXKOTaxX H

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Pons xumum B permeHun 3KOJIOTHIECKUX MPOOIIeM.
[TpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (Yroib, NPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MOJIMMEPHbIE MaTEpUaIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'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

[Ipencrapienue:

1.1

O TMI03HABa€MOCTU SIBIEHUH MPUPOAIbI, MOHUMAHHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOro OOIIecTBa;

IOHUMaHHUEC MECTAa XUMHUU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICIOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJT

1.3

o cepax mpodeccHoHaTBHOI AEATENFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccuoHaIbHON e TeNbHOCTH
U cIenaTh OCO3HAHHBIM BHIOOp XMMHH KaKk MPO(UIBHOTO IpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHD CPEAHETO 00IIero oopa3oBaHus

BinaneHune cucreMod XMMHMYECKUX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYCCKUEC IIOHATHS: XHMHYCCKHH DJEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMeCh, OTHOCHTEIIBHBIC aTOMHas M MOJICKYJIspHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAA Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKiMu COCIUHECHUS, PEAKIMH pPa3NIOKCHHS, PEaKIuu
3aMeIIeHUs, peakIMi OOMEHa, TEIUIOBOM 3(PQEeKT peakiuu, 3K30- H
DHJIOTEPMHUYECKUE pPEaKIUH, PACTBOP, MAccoBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJI M MPOIICHTHAS KOHIICHTPAITUS

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




opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMUYECKasl CBSA3b, MIEKTPOOTPULATEILHOCTD, MIOJIIPHAs U HEMOJIAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTalLIM4YecKass peleérka (aToOMHas, MOHHAas, MeTaJuIMJyecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, DJIEKTPOJIMT M HEJIEKTPOJIHUT,
HIIEKTPOJIMTUYECKAsT ~ JUCCOLMALNS, PEaKUUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENb, OKHMCIIEHUE W  BOCCTAaHOBJICEHUE, JJIEKTPOJIU3,
XMMUYECKOE pPaBHOBECHE, OOpaTHMble U HEoOpaTUMble pEaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, karanuzarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalOIME 3aKOHBl XMMHMH: 3aKOH COXPAaHECHMs MaccChl,
nepuonuueckuil 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  TeOopus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanun

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOUYAOIIEH:

3.1

yYMEHHE TPaBHJILHO HCIIOIb30BAaTh N3yYCHHBIE BEIIECTBA U MATEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIC YHAOOpPEHHs, METaUIbl U CIUIABHI,
HPOIYKTHl TEepepabOTKH MPUPOTHBIX HCTOYHHKOB YTIIEBOJIOPOIOB
(yriasi, mpupoaHOTo Trasza, He(TH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
IPOU3BOJACTBE M TOHMMAaHHE 3HAYECHUS XKUPOB, OCIKOB, YIIECBOAOB
JUIS OpraHKW3Ma 4YelloOBeKa; YMEHHE NMPOrHO3UPOBATh BIHSHUE BEILECTB

U XMMHYECKHX IPOLECCOB Ha OPraHM3M YEJOBEKa U OKPYKAIOIIYIO

IPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3jIMYHBIMH MCTOUYHHMKAMH HMHG(OpMaLUU
no XUMHM (Hay4dHas W Hay4yHO-TIONYJSpHAs JHUTEparypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OILICHUBATh HH(OPMALMIO O BEIIECTBAX, HX
IOPEBpAllCHUSIX M IPAKTUYECKOM INPUMEHEHMH M yMEHHUE

HCIIOJb30BaTh €€ AJIs PEIICHUA y‘le6H0'H03HaBaTeJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHIHOTO amnmnapara M CHMBOJHUYCECKOTO

SA3bIKa XMMUHU JJISI COCTAaBICHHUS (POPMYN HEOPraHMYECKUX BEIIECTB,




YpaBHEHUM  XUMHUYECKHMX  pPEaKIMi; OCHOBAMHM  XHMHUYECKOU

HoMeHkJIatypsl (IUPAC u TpuBHanbHOiA)

YMeHue OOBSACHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepuonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTUKaAMH CTPOCHHA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee dHcio
3JIEKTPOHOB), PpAaCIpeleIeHHEM JJIEKTPOHOB [0 SHEPreTUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAIbIIHS
IIpencraBinenne 0  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 OPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepmonmnueckoir cucremMe (B MajblXx TEpPHOJAX ©  TJIAaBHBIX
MOJTPYIIax) U SJEKTPOHHOTO CTPOCHUS aTOMa
7 YMenue kinaccupumupoBarh:
7.1 XUMHYECKHE IEMEHTBI
7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMHYECKHE PeaKIuu
8 YMeHue onpeaensTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB, 3apsi]
' HOHA
8.9 BUJ XMUMHYECKOW CBS3M W THUN KPUCTAIMYECKOW CTPYKTYPHI B
' COETMHEHUSIX
8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHUCJIUTEh H BOCCTAHOBUTEIh
9 YMeHue xapakTepu3oBarh (HU3NUEeCKHe U XMMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, aimas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUMH,
KaJIbIIUN, aJTIOMUHUM, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM WYHCJIE€ WX BOJHBIX pPacTBOPOB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIbI U THUIPOKCHIBI
9.9 metaimioB |-lIA rpymnm, anromunus, menu (l), uunka, xeneza (Il u
' I11), okcuapl yriepoaa (I u 1V), kpemuaus (1V), azora u pochopa (Il
u V), cepet (IV u VI), ceprucras, cepHasi, a3oTucras, a3zoTHas,
dbocdopHas, yroapHas, KpeMHHEBasK KHCJIOTa U UX COJIH)
9.3 IPOrHO3MPOBaTh M  XapaKTepU30BaThb  CBOICTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUSA, IPUMCHCHHUEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpAICHHUI B pa3IMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHHS PEaKIIHii, B

10
TOM YHUCIIE:
10.1 peakiuii HFOoHHOro 0OMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOITBEPKTAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BEIYHUCIATE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIGHYI0 MOJICKYJSIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHUYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMoO3HaHus  (HabmoaeHue,
191 U3MEpEHHE, SKCIIEPUMEHT, MOICTTUPOBAHNE) MPU U3YUYECHUH BEIIECTB U
' XUMHUYECKHX SIBICHUN; yMeHue chopmynupoBaTh MnpoliemMy Hu
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 000PYI0BAaHHEM
paBHJIaMu O€30MaCHOTO OOPAIEHHS C BEIIeCTBAMU, UCTIOIb3YEMbIMU
B MOBCEHEBHOW XKM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSX COePEKCHUS
123 30POBbSl U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIC OPTAHH3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U MPEAOTBPALLEHUS UX BPEAHOIO
BO3JECHCTBUSA
13 Hanuuue mpakTHUecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YYCHUE U ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILI€CKI/IMI/I n XHUMHUYCCKUMHU SABJICHUSMHU, OIIBITHI,




WUTIOCTPUPYIOIIHME MPU3HAKH MMPOTEKAHNUS XUMHUUECKUX PEaKIIHii

13.2

U3ydeHHe CrIoco0O0B pa3AeieHus cMecen

13.3

MOJIyYeHUE KHCIOpOJa M U3YYEHHE €ro CBOICTB; IMOJIy4eHUE
BOZIOPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

M3YYEHHUE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE ero CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOW JOJIEeH

pacTBOPEHHOTO BELIECTBA

135

HPUMEHEHHUE HHIUKATOPOB (;rakmyca, METHIIOpaHXKa 51
dbenondTanenHa) 1y ONMPENETICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

UCCIEIOBaHNE U OMNKMCAaHHE CBOICTB HEOPraHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIOT C METAJUIAMH,
OKCHJAaMH  METaJUIOB,  PacTBOPUMBIMM U HEPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMH; TIOJIy4YEeHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JApYyruM U3  pacTBOpa  COJIH;
UCClIeIOBaHHEe aM(OTEPHBIX CBOWCTB THUIAPOKCHUIOB AQIIOMHHUS H

LIUHKA

13.7

pelieHne dKCIEPUMEHTAIBHBIX 33/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COETUHEHUI; «INEKTPOIUTHYECKAS
IHUCccolManusy; «BakHeHWInne HeEMETAUIBI M HUX COCAUHEHU»;

«Baxxueime MeTajIbl U UX COSIUHEHUS

13.8

XUMHUYECKUE OKCIIEPUMEHTHEI, HJUTIOCTPUPYIOLIIE IPU3HAKU
NPOTEKaHUs PEaKIMii MOHHOTO OOMEHA; KAauYeCTBCHHBIC PEaKIUu Ha
NPUCYTCTBYIOLME B BOJHBIX PAcTBOpax HMOHBI XJOPHA-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHUA, MarHus, KajJlblOUWs, aJIIOMUHUA,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYwmenue:

141

NpPEICTaBIATh PE3yAbTaThl OJKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa(UKOB M TaOMUI U BBIABIATH HMIMPHUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY pealibHO HAOII0JaeMBbIMU XUMUIECKIMU
SBJICHUSIMU U TPOIIECCAMH, MPOUCXOASIIMMHU B MAaKpO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

11

YucTeie BemecTBa U cMec. CIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI H MOJICKYJIBI. Xumudeckrue dyeMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTHG n CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHUA

14

3aKOH TOCTOSHCTBAa cocTtaBa BemlecTB. OTHOCHTEIBbHAs aTOMHAs Macca.
OtHOocHUTEILHAS MOJICKYJISIpHad Macca. MaccoBas 401 XMMHYECKOTO 3JIEMEHTa

B COCOIUMHECHUUN

1.5

KonnyectBo BemectBa. Moabs. MomspHas mMacca. ModisspHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CIUHUILL BCIICCTBA

1.6

Pu3nyecKkue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. [lepuoguyeckas cucrema XUMU4YeCKuX 3aeMeHToB J[. .
Menpneneesa. Ilepuoaer u rpynmnsl. QU3NYECKHUl CMBICH MTOPSIAKOBOTO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI dJIEMEHTa

2.2

Ctpoenune atomoB. CoctaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX 000JI0ueK aToMoB 1mepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl [.1. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMUYECKUX IJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kaius, Kainblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEILHOCTH,
METAIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUU C TMOJOXKEHHEM »HieMeHToB B Ilepuoguyeckoit cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHast (TONIsAipHAsT ©  HEMOJIIPHAsi)  CBSI3b.
OIEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  3JeMeHTOB.  VoHHas  CBs3b.

Merannnueckas cBSI3b




3.2

Tunbl KpUCTAIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeETaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxnelime npeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl U ux

COCOAMHCHUS. MeTtanisl 4 uxX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) "
HecoJieo0pa3yoIre; OCHOBaHWM (IIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcOoAepXk alue ¢ OecKUCIOpOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX )

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, CephI, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

®dusnyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB: JIMTHS,
HATpHsl, Kaaus, MarHusl U KaJbIUs, aJIOMHHUS, jKelle3a. DICKTPOXHUMHUUCCKHI

PAI HaIPSKEHUN METaJlIOB

4.4

Pu3nyeckue U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COCAMHEHUNM HEMETAILIOB:

XJIOPOBOOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnueckne W XMMHYECKHE CBOWCTBA OKCHAI0B HeMeTauioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cpoiictBa okcunoB: MetawioB IA-IIIA rpynn, nmaka, memu(ll) u

xene3a(ll, 1). [TonmyueHne OKCHIOB METAILJIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
TUAPOKCUAOB  alIOMUHUS, Keneza, UuHKA). [lomyuenue ocHoBaHuil U

aM(OTEPHBIX TUIPOKCHJIOB

4.8

OO0me XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOAHOM,
CEpHHUCTOM, cepHOM, a3oTHOU, (ochopHOH, KpeMHUEBOH, yrompHO. Ocobbie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpPHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO6ue xuMuyeckre cBoicTBa cpeHux coiei. [lomyuenue comneit

4.10

HonyquHe, COGI/IpaHI/IG, pacno3HaBaHuC BOIOpOJd, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuun
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[Tomyyenue amMMmuaka, CEpHON U a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mme

CHOCOOBI OJTYYCHHUS METAJUIOB




4.12

I'eneTmueckas cBA3b MEXKIY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PeaKIuu

5.1

Knaccudukanusa XuMHUECKUX peakluid Mo pa3jiuyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMMU BELIECTB, MO TeroBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHUX YJIEMEHTOB

5.2

TennoBoii A3 PeKT XUMHIECKOU peaKInK, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peaky. TepMOXUMUUECKUE YPABHEHUS

5.3

OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKHCIEHHST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuu

5.4

Teopust NIEKTPONUTHYECKON qucconranvi. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEAIEKTPONUThL. CUITbHBIC U clTa0ble dNeKTPOIUThL. CTeneHb AUCCOIHAIN

5.5

Peakumm moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs peakiMii MOHHOrO oOMeHa,

MOJIHBIE U COKPALEHHbIE HOHHBIE YPAaBHEHUSI peakLnuit

XuMUs 1 OKpY>Karonas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKMX pEaKkUuid B JabopaTopuu U OBITY.

HepBaﬂ IMoMOIIb IMPHU XUMHYCCKUX OXKOT'aX U OTPABIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAIOMIeH cpenbl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbras momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIICHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIHMHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xxo3siicTBe. [IpumMeneHue
METAJUIOB M CIUIaBOB (CTallb, YYT'yH, IIOPaJIOMUHUM, OpoH3a) B OBITY H
IIPOMBIIIICHHOCTH UX coequHEeHUH. [IoHATHE 0 KOPPO3UM METaJlIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),

MIPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIECHHOCTH

6.5

[lepBoHauanbHbIC MOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, OCIKaX, YrieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 M0 XUMHYECKUM YPaBHCHHSIM




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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