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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUA U C YYETOM KOHLEMIIUU MPEnogaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpEeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa30oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUEe XHMHHM CIYXKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH TMPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
HEPrud M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS Tri100aibHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM  JUIsi  CaMOpPa3BUTUS U
dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 001IeH U (PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmumxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW  y4eOHOU  JesTeIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HaydHOrO MBIIUICHHS, 3aKJaJblBa€T OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;



crocoOCTByeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCA.

JlaHHbIe HampaBjieHUs B OOyYEHWU XUMHHU OOECHEYMBAIOTCS CHEIU(OUKON
COJCp)KaHUsl  Yy4yeOHOrO  TpeaMeTa, KOTOpPBIM  SIBISETCS  IeIaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEACTIEHHOM 3Tare e
pa3BUTHUSL.

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

CtpykTypa coAepKaHus MPOTPaMMBI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHH O XMMHUUYECKOM
peaknuu. OO0e 53TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUNd 00 DICKTPOTUTHYCCKON MUCCOIMAIlMM BEUIECTB 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
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEH NMPAKTHYECKOTO MPUMEHEHHS U TOJTYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAyYHOW KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAYYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOIUd MUPY,
«buosorus. 5—7 kimacce» u «dusnka. 7 xinacc.

[lpy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITEILHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX IMOJIOKECHHM,
JOCTYITHBIX 00OOIICHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHNH K HAyYHbIM METOJAaM T[O3HAHMS MPU HU3YYCHHHM BEIECTB U
XUMHUYECKHUX PEaKIuii, B GOPMUPOBAHUH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM >KU3HU.

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

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHSITHIO PEIICHUMH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciIoBui, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATH M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpPA, UCIOJIb3YsS 3HAHMUS U OMbIT, MOJYYECHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHSATh MX MPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYZIOBOM JESITEIIBHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TIyMaHUCTUYECKUX OTHOIICHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTMUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHONU CPEAbL;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(duis U HAIpPaBIEHHOCTU AANbHEHIIETO
oOyJeHwus.

OO1iee YMCIO YacoB, OTBEACHHBIX I HM3Y4YEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0o oOpazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust cMeceil.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcUTENBbHAs MOJIEKYJIsIpHAs mMacca. MaccoBas J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemiectsa. Moisb. MonsipHas macca. B3anmocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUMN.

Pu3nuecKue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MacChl BELIECTB. XMMHUYeCcKue ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KCHHUSI, 3aMEIICHUS, OOMEeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamu o0palleHus ¢ JIabopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3NYeCKuX CBOWCTB 0O0pa3lOB HEOPTAHWMYECKUX BEIIECTB, HAOJIIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsi cMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBaHHUE,
BBITIApWBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HAOMIOJEHWE U  ONHWCAHWE  Pe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3lI€MEHT U MpoCToe
BemecTBO. HaxokneHuwe kucimopoga B TpUpoAe, (PU3MYEcKHe W XUMHUYECKUE
cBorictBa (peakmuu ropeHus). Oxcupapl. [Ipumenenue kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpoAa B JadOpaTopud U MNPOMBINUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3JlyXa, YCUJIEHHE MAPHUKOBOIr0 3(pdekTa, pazpylieHue 030HOBOTO CIOS.

Bonmopon — anemenTt M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucmorsl u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurenb.  PacTBOpBI.
HaceimieHnbsle 1 HEHAChIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoZi€ M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOAHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa oOkcugoB. Dusnmdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [lomydeHune okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XMMUYECKUE CBOMCTBA
ocHoBaHuM. [losyuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psanx akruBHoctM MmetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

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

['eneTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KACIOPOAA B BO3AYyXE, MOJIYYEHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojJeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAJLUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



WCCJIeIOBaHNE OO0pa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX  KIJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzydeHue B3zaumojeinctBua okcuga meau (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUUil HEUTpaIM3alHM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PAacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCTUHEHUI.

IHepuoanueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GopMbl
[Tepronnueckoit cucrembl xumuueckux anneMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPAANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 TPYNIIAM U IIEPUOIAM.

3nauenue [lepuoaunueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB U Pa3BUTUsS Haykh W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
rpakKIaHUH.

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

Crenenb  okuciieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponecchbl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOIIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiny pazioKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanus MexnpeaIMETHBIX CBA3EH NpPU HM3YYEHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHaiW3, CHUHTE3, KiIaccupuKanus, TIEePUOAUIYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEIIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHME BEILECTBA, Ta3, (PU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6umocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalusd, KalablUusig MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BelecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BELIECTBA OT THUIA KPUCTATUIMYECKONW PELIETKHU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIAaCCaM HEOPTraHUYECKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakiuii Mo pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, IMo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOpPaTUMOCTH, TIO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusx. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKunu. CocraBnenue YPaBHEHUMU



OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMHA €  HUCIOJb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs auccounanuu. CUIbHbBIE U CIa0ble 3JIEKTPOJIUTHI.

Peakinu nonHoro ooMeHa. Y ciaoBUs IPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa UCCOLUUALMU KHCIOT, IIEJI0YE H COJeHn
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid  HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBl  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMM pasyIoKEHHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, pEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METalaMH, HEMEeTalllaMH, [Ieso4amMu). XJIO0pOBOAOPO/I.
CossiHasg KHCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUAbI U X
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIEe CTeneHH okucieHus. CTpoeHne u (Pu3nyeckue CBOMCTBA
IIPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMHUYeCcKue CcBOMCTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3UUECKUE U
XUMUYECKrEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Qu3MUEeCKue W XUMHYECKHE CBOWMCTBa (00mIME Kak
NpeACTaBUTENs Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE peakluu,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHOco0a TMOJMYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAs pEeaKlys Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUH B Mpupoae. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeibl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxuMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
busznyecKkrue 1 XMMHUYECKHE CBOMCTBA, oyyeHue U npuMenenne. Conn aMMOHuS,
ux (pU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MoJiydeHHue, (PU3NYEeCKue U XUMHUYECKUE
cBOoMcTBa (0OIIME KaK TMPEICTaBUTEIS Kiacca KHUCIOT W  cHeruduuecKue).
Hcrnonb3oBaHuEe HUTPATOB M COJIEM aMMOHUSL B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUEe OKpYXKarolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, Gu3HIecKre U XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcrnons3oBanne GocdaToB B Ka4eCTBE MUHEPATHHBIX YI0OPEHUH.

OOmast xapakTepucTuka 31eMeHToB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpOoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACIPOCTpaHEHUE B TpUpoAe, (QU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. AncopOnusa. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha >KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYecKrue U XMMUYECKHE CBONCTBA,
nojsyueHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIECTBaX KAK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAsl KHCIIOTA).
[IpuposnHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX pOJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKax, YriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIMHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIeHHOIN CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ 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 a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMYECKUX PEmETOK anmasa, rpadura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJydyeHUe, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMWCTB YIJICKHUCIIOTO Trasa, MPOBEJCHHE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeuIne HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast xapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckon cucreMe XuUMUYECKUX 3yeMeHToB /J[. U
MengneneeBa u crpoeHus aTromoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemie€Tka.  DJIEKTPOXUMUYECKUH  psl
HaIpsHDKeHUN MeTaioB. du3znueckne U XUMHYECKHE CBOMCTBAa MeTayioB. OO0Iue
CrocoObl Mody4YeHus: MeTamioB. [loHSATHE O KOpPpO3MM METajuiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[lenounble MeTalIbl: MOJ0XKeHue B lleproguyeckoil cucTeMe XUMHUYECKHUX
anementoB JI. 1. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJIE€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUIBI HAaTpusi W Kanusd. l[IpuMeHeHWe mEenoYHbIX METAUIOB U X
COCIUHEHUU.

[[lenoyHno3emenbHble METAJUIbl MarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuoanueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B IIpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelve coequHEHUS Kalblus (OKCHHA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KeHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue U
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxoXIeHUEe B mnpupore. Dusznyeckue u
XUMHUYECKHE CBOMCTBRA *xene3a. OKkcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpas3lamMud METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHHE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabmroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEUICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BemlecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mestcnpeomemmnuie ceasu



Peanuzarust MeXnpenMeTHBIX CBSI3ed TPW WM3YYEeHWHW XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKkT, TMIIOTE3a, 3aKOH,
TEOpWs, aHallM3, CHUHTE3, KiacCUPUKAIKA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHNE, W3MEPEHHE, MOJIENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOJIHUKH,
MOJIYIPOBOJHUKH, — JTUAJIECKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITMNICCKAS
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

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

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH HU
BOCIIUTATEIIbHON JEATEIBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMHM, IPUHATHIMU B
oOlIecTBE MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YJarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pacLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMoTHYECKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HacCJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XUMHUYECKOW HayKd B >KM3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAax
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE DOTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJIECHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WULHU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY JJI1 ITIOHUMAaHHUS CYIIIHOCTH HAay4YHOM KapTHUHBI MHpA, MPEIACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHS HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHON



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0O U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeA0BATENbCKOU
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/ICHUS TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuW ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOP
WHIUBUTyIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaabHON eITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECOO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHMMAHNUE LIEHHOCTH 3J0POBOrO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
npaBui 0€30MACHOIO MOBEEHUS ITPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIMIMUX 3J0POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOIHON CPENOU, JIs ITOBBIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbhl, OCO3HaHHS TJO0AJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBIIIJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEpPCAIbHbIC yaeOHbIE eUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphle oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J0rnyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHi,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHHS;

YyMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHBIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHuecKas ¢GopMmyrna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIIME€  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHE JeCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHWIO, OPraHU3alMM U MPOBEJACHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJO0M IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI M 3aMpOCHl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTUM,
OBJIQJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpEeCTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh peIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOWIEH MNPUPOTHON
Cpenbl.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJie Juanora W (WIM) IUCKYCCHHU) IO
cyuiecTBy  oOcCykgaemMoil  TeMmbl, (GOpPMYyJIHpPOBATh CBOM  MPEAJIOKEHUS
OTHOCHUTENFHO BBITIOJIHEHUS MPEI0KEHHOH 3a/auu;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIUIO
pEe3yNbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JESATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MpPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBHI, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATbH,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJIbHBIX 3aJla4, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUKA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHME IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOHN 1€, yMEHHE
WCITIOJIH30BATh ¥ aHAM3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp)KaHMs, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, BHUABI JEITEIBHOCTA IO TOJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIPETANHA, MPEOOPa30BAaHUI0 W TPUMEHEHHWIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYaIlUsIX.

K koHIy oOyuenus B 8 kyacce npeMeTHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOUIUXCSl YMEHUI:

e PpACKPBIBATH CMBIC OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XUMHUYECKUU 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KIacCU(PUKAIUSI PEaKIHil: peaxiuu
COCMHEHUSI, PEAKIMU PaA3JIOKEHHUS, PEaKIUd 3aMelIeHUs, pPeaKkIuu
oOMeHa, 2K30- U PHJAOTEPMHUUECKHE PEaKIu, TeIIoBoi d(PdeKT peakiuu,
AIpO aToOMa, HJICKTPOHHBINA CIIOM aroma, aroMHas OpOUTaIb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas JOJsl BEIlECTBa
(mpolieHTHAsl KOHIIEHTpAIKs1) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XHMHUYECKMX TNOHATUA U
MPUMEHSITh 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBh30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHWS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHHUM MO
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

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

e ONUCBHIBATh U XapakTepuszoBaTh TabmuuHyo ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHMYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIaBHAA
nonarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpblE MMEIOTCS B
tabnuie «llepuoguueckass cucTteMa XuUMHUYeCKHX »djemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX JJIEMEHTOB (COCTaB U 3apsif sapa, 00IIee YUCIIO IIEKTPOHOB
U pacmpeeeHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUUYECKHUE BEIICCTBA,
XUMHYECKHE Peakuu (10 YUCIy M COCTaBy YYacCTBYIOIIUX B pPEaKIHU
BEILIECTB, 10 TETIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKHX TPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO OJJIeMEeHTa 10 (opmyIie
COEIMHEHUS, MACCOBYIO JOJIIO BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MIPUMEHSATh OCHOBHBIC OTEPAINU MBICTUTEIHHON NEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTEeMAaTH3alluio, KIacCHU(PUKAIIHIO,
BBISIBJICHHE MPUYMHHO-CIICACTBEHHBIX CBSI3€H — JUIsi M3Y4YEHHS] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIUi, €eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  TOJIB30BAaHMSI ~ XMMHYECKOH  TOCyAOH W
7a00paTOpHBIM 00OpYIOBaHWEM, a TaKXe NpaBWIaM OOpaIIeHUus C
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO  BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPENECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOyuenus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHUX MOHSATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJIEKYJda, HOH, KaTUOH, AHUOH, IPOCTOE BEILIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MoJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMble DPEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIEC PEAKIINH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEPHOCTh, XMMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS,
METajuInyecKasi), KpHUCTAJUIMYEeCKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XWMHUYECKOW peakluu, NpelesbHO JI0myCcTHUMas
xoHuenTpauus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
NPUMEHSTH ATH MOHSTHS MPU ONMUCAHUU BEUIECTB U UX MPEBpaALICHUM;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEIECTB U YPaBHEHUN XUMHUECKUX PEAKIIHIL;

ONPEIEATh BAIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opMmyliaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmysie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUIMYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBATh W XapaKTEPU30BATh
Tabnuuynyo (opmy llepuoanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «mododHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUObI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEepPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB M 3apsia sApa, OOIIee YWCIO DJIEKTPOHOB U
pacrpesieieHue HMX [0 DSJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCAMHEHUU B
npejesiax MajlbIX MEepUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEILIECTBA,
XUMHUYECKHE peakuud (10 YHCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKLIUU
BEIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHUPUUYECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IpUMEPAMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUSI DJEKTPOJUTUYECKOM JAMCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHUS pEaKIHii, TMOATBEPKIAOININX CYyIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMIHBIX KIACCOB,
pPacKphIBaTh CYITHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 1o (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

coOioaTh  MOpaBWia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
7a00paTOpHBIM  O0OpYyJIOBaHMEM, a TaK)Ke IpaBWia OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapbonar-, docdar-, cwimkar-, cyiabdar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OINEpPAlUUd MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHUE, CHUCTEeMATHU3aIUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 M3Y4Y€HHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne HaunmenoBanue pa3aeoB u JIeKTPOHHBIe (M (POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUS
XuMHST — BaKHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢

YeJloBeKa

12 BelectBa 1 XuMu4eckue 15 1 bubmuorexa [JOK

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

Uroro no pazgeny 20

Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Bosznyx. Kucnopoa. [Tousitue 6 bubanorexka [HOK

’ 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bognopon. Ilonsarue o kucimorax 2 1 bubmmoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubanorexa HOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 1 bubmuotexa [JOK

’ HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH




[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnunoreka [IOK
XUMHUYECKHX 3eMeHTOoB /1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b. BuGmiorexa LOK

32 Oxuctenbio- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIHH

Hroro no passeny 15 Eggg;gj;;ggﬁfmsnc
PeszepBHoe Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM undposBbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMPorpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XuMu4ecKkne peakiun
L1 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 1 bubnnorexa [HOK
’ OCHOBHBIX pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHS. 2 1 1 bubanorexka [HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO6mas XapaKTepUCTUKA XUMHUIECKUX 4 1 bubanorexa [HOK
’ sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LHOK
' PYTHIRL L-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpochop 1 ux 7 1 bubmmorexa LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . PYHTIRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 25




Pa3gen 3. MeTasibl M HX COeTMHEHUSA

. bubmuorexa [JOK
3.1 Obume crolicTBa MeTaIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueinume MeTamisl 1 X COEIUHEHUS 16 hitps:/m.cdsoo.rw/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u okpy:kapmas cpeaa
4.1 BemniecTBa 1 MaTepuabl B )KU3HU UEJIOBEKA 3 bubmorexa LHOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosanuecTBo 4acon JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoTbI
pecypcsbl
IIpeamer xumuu. Poiab XUMUU B KHU3HU
1 et 1 https://m.edsoo.ru/7efb3c3c
yeJjioBeKa. Teja U BelnecTna
2 ITonsTue o MeToax IIO3HAHUS B XUMHUU 1 https://m.eds00.1ru/9f459¢9a
[Tpaktrueckas padota Ne 1 «[IpaBuia
aboThI B 1a00paTOpUn U MPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOparieHus ¢ J1abopaTopHBIM
o0opyI0BaHUEM)
UYuctele BemiecTBa 1 cMecu. CriocoOsl
4 m . 1 https://m.edsoo.ru/8dffeead
paszeneHus cmecei
[TpakTruyeckas padora Ne 2
5 «Pa3nenenue cmeceil (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKU IIOBApPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XUMHUYECKHUE IEMEHTBI. 3HAKU
7 1 https://m.edso0o.ru/3a97f7¢6
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB
[IpocTeie u cnoXHBIE BELIECTBA 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BaaeHTHOCTh 1 https://m.edsoo.ru/3adc28cl
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
11 OtHocuTeNnbHAs aTOMHAs Macca. 1 https://m.edsoo.ru/fac67eel




OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca

12

MaccoBas 101 XUMHYECKOTO
3JIEMEHTA B COEAUHEHNU

https://m.edso0.ru/95bcb8f5

13

KonuuectBo BerecTBa. Moib.
MounsipHas macca

https://m.edsoo.ru/668edb4a

14

dusnueckre U XUMHUYIECKHUE SIBIIEHUS.
XuMuyecKasi peakius

https://m.edsoo.ru/8b878fcf

15

IIpu3Haku U ycioBus NPOTEKAHUS
XUMHYECKUX PEaAKIUi

https://m.edso0.ru/84214963

16

3aKOH COXpaHEHUsI MacChl BEIIECTB.
XUMHUYECKUE YPABHCHUS

https://m.edsoo.ru/aalcl152d

17

BrruncieHus Koau4JecTBa, MacChl
BEIIIECTBA 110 YPABHCHUSIM XUMUYECKUX
peakuuii

https://m.edsoo.ru/b1656492

18

Knaccudukamnms XuMruaeckux peakiuit
(coemuHeHuUsI, pa3IoKEeHHUS,
3aMelIeHus, OOMeHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIOMOHOCOB — y4€HBIN-
sHImKIoneaucT. O0o0LmeHne u
cucTeMaTH3alus 3HaHUH

https://m.edsoo.ru/213bbeaf

20

KonrtponsHas padora Nel mo reme
«BermecTBa 1 XUMHYECKUE PEAKITUI

https://m.edsoo.ru/cc95e5ed

21

Bo3nyx — cMech razos. Coctas
Bo3ayxa. Kucinopon — snemeHT u
npocroe BemecTBo. O30H

https://m.edsoo.ru/237315cf

22

dusnueckue 1 XUMUYECKHUE CBOMCTBA
KHCJIOpo/ia (peaKIuyu OKUCICHUS,
ropenue). [lonsTue 06 okcumgax

https://m.edsoo.ru/67245d2f




23

CriocoObl osTyueHus KUCI0pOAa B
nabopaTopuu ¥ MPOMBIIUICHHOCTH.
IIpumMeHeHue Kucnopoaa

https://m.edso0.ru/896247cb

24

TennoBoii 3 ekt xuMmudeckon
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U
SHAOTEPMHUYECKUX PEAKIIUIX

https://m.edsoo.ru/4d71febb

25

TommmBo (HedTh, yroas U METaH).
3arpsi3HEHHE BO3/IyXa, CIIOCOOBI €ro
MPEIOTBPAICHHSI

https://m.edsoo.ru/62a61752

26

[TpakTuyeckas pabora Ne 3 o Teme
«[lony4yenne u coOupanme KHCIOPOaa,
W3yYEHHUE €r0 CBOMCTB)

https://m.eds00.ru/329545¢9

27

Bonopon — aieMeHT u pocToe
BelecTBO. Haxoxaenue B nmpupoje

https://m.edso0.ru/2325645f

28

dusnueckre U XUMUYECKHAE CBOMCTBA
Bozopoaa. [I[pumMenenne Bomopoaa

https://m.edsoo.ru/ae9eb4b5

29

TloHnsaTne o KHUCIIOTaX U CONIX

https://m.edsoo.ru/d743bf8d

30

Crioco0Obl MoTy4eHus BOJAOPO/Ia B
naboparopun

https://m.edsoo.ru/8dbbbc9b

31

[Tpaktrueckas padota Ne 4 o Teme
«[lonydyenue u cobupanue BoAOpoOa,
W3yYEHHUE €r0 CBOMCTBY»

https://m.edsoo.ru/37a3324a

32

MossipHblii 00bEM Ta30B. 3aKOH
ABorazipo

https://m.edsoo.ru/714a252d

33

Brruncienusa o0béMa, KOJIHYECTBA
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

https://m.edsoo.ru/25858514




34

Brrmaucnenus 00EMOB ra30B 110
YPaBHEHUIO PEAKLIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUI T'a30B

https://m.edsoo.ru/ae3d2633

35

dusnueckye U XUMUYECKHAE CBOMCTBA
BOJIBI

https://m.edsoo.ru/272b514¢

36

CocraB ocHoBauuii. [Touarue 00
HHAUKATOpax

https://m.edsoo.ru/3d2634ef

37

Bopna kak pacrBopurens. HacbieHnbie
Y HEHACBIIICHHBIE pacTBOPLI. MaccoBas
J0J1s1 BELIECTBA B PACTBOPE

https://m.edsoo.ru/2b19b4el

38

[TpakTrueckas pabota Ne 5 mo reme
«IIpuroroBiieHrEe pacCTBOPOB C
ONpeAcIEHHON MacCOBOU JTOIEN
pacTBOPEHHOTO BEILIECTBA)

https://m.edsoo.ru/9f55a219

39

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

https://m.edsoo.ru/c1c97fe3

40

Oxcuapl: cocTaB, KIaccupUKaIys,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[TonydyeHue nu XuMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHBIX
OKCHJIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

ITonyyenue u XMMHUYECKHE CBOMCTBA
OCHOBaHUNI

https://m.edsoo.ru/eb3b238b

44

Kucnotsr: cocras, knaccuduxarms,
HOMEHKJIaTypa

https://m.edsoo.ru/c589a687

45

[TonydyeHue u XuMHYECKHE CBOMCTBA

https://m.edsoo.ru/d2cc4664




KHCJIOT

46

Conu (cpemHue): HOMEHKIATYPA,
CTIOCOOBI OTYYCHHUS, XHMHUUECKUE
CBOICTBA

https://m.edsoo.ru/66bad57a

47

[TpakTuyeckas pabora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 IO TCMC
«OCHOBHBIE KJIaCChI HEOPTAaHUYECKUX
COCTUHEHUN)

https://m.edsoo.ru/ef5f5b6d

48

['enernueckas cBsI3p MEKy KilacCaMu
HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/3eatb436

49

O0001IeHrEe U cCUCTEMaTU3aIINs 3HAHUI

https://m.edsoo.ru/acdf982¢

50

KonTtponsHas pabora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
COCIUHECHUM"

https://m.edsoo.ru/53e93cf2

51

[TepBbie MOMBITKY KIACCHPUKAITUU
XUMHUYECKHUX 31eMeHTOB. IIoHsaTHe 0
rpymnmnax CXOJIHbIX 3JIEMEHTOB

https://m.edsoo.ru/45¢cb955f

52

[Tepuonuueckuii 3aKOH 1
[Tepuoamnueckas cucTeMa XUMUYECKUX
anemeHToB /I. 1. Menneneesa

https://m.edsoo.ru/acfe3f3¢

53

[lepuopl, TpyMIIbI, MOATPYIIIIHI

https://m.edsoo.ru/dd7cc851

54

Crpoenue atomoB. COCTaB aTOMHBIX
snaep. M3oTonsl

https://m.edsoo.ru/b34e5{bl

55

CtpoeHue 3JIeKTPOHHBIX 000J109eK
aToMOB 3J1eMeHTOB [leprnoaunueckoit
cucremsl /. 1. Menneneesa

https://m.edsoo.ru/fb64d6ef

56

XapaKkTeprucTuKa XMMHYECKOTO
AJIEMEHTA TI0 €ro MOJI0KEHUIO B

https://m.edsoo.ru/3627afb4




[Tepuonuueckoit cucreme /1. U.
Menpeneena

3nauenue [lepuoanyeckoro 3akoHa aJist
pa3BUTHS HAyKH U npakTuku. [. 1.

57 L https://m.edsoo.ru/83762¢95
MenneneeB — y4€HbBIN, IEAAror U
rpaKJIaHUH
PesepBusblil ypok. O0001IEHIE U
58 CI/ICTIe)MaTI/BZp Ut 3HaHI/117IIu / buGnnorexa LIOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas padoTa
KonTpomnbHas padora Ne4 mo Teme
59 «Ctpoenue atroMa. XUMHUYECKas CBI3DLY Bubmorexa IIOK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DICKTPOOTPUIATELHOCTS ATOMOR https://m.edso00.ru/2667a766
XUMHAYECKHUX DIIEMEHTOB
61 HNonnas xumMudeckas CBsI3b https://m.edsoo.ru/2628cf49
K
62 OBAICHTHAT HOJVIpHAT XHMIHCCKa https://m.edsoo.ru/67tb6476
CBA3b
63 KoBasieHTHast HETOIIpHAS XUMUYECKast https://m.edsoo.rw/f32¢621 1
CBS3b
64 CTeleHs OKUCIIEHUS https://m.edsoo.ru/fe73b9dc
65 OKUCINTEITHFHO-BOCCTAHOBUTEILHEIE https://m.odsoo.r/665¢2d2d
peakuuu
66 OKUCINTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
PesepBHeIil ypok. O600ICHHE U
67 cucTeMaTHu3alus 3HaHUH 110 TEME https://m.edso0.ru/62539d2¢
«CtpoeHne aroMa. XUMUYECKas CBS3b)
P I .
68 esepaibiii ypoi. O000weHHe 1 https://m.edsoo.ru/c8769b1b

cucTeMaTH3anus 3HaHUU
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9 KUIIACC

KosanuyecTBo 4acon JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoTbI
pecypchl

Ilepuonrueckuii 3aK0H.
[Tepuonnueckas cucrema

1 P 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKHX djieMeHToB 1. 1.
Meunpgeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKUX 3JIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX MEPUOIOB
Kiaccudukanus u HomeHknaTypa

3 ¢ P 1 https://m.eds00.ru/d96e16b9
HEOPraHUYECKHUX BEILECTB
Bubl XUMUYECKOM CBS3U U TUIIBI

4 " 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KonrtponsHas padora Nel mo reme

5 «[ToBTOpEHUE U yriyOaeHue 3HaHUI 1 1 https://m.edsoo.ru/2a53 lece
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
Knaccudukanus xumuaeckux

6 \(? 1 https://m.eds00.ru/61197329
peaKkuuii Mo pa3aTuyHbIM MMPU3HAKAM
[ToHsiTHE O CKOPOCTU XUMUYECKOMN

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PaBHOBECHH.

8 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XHUMHYCCKOHU PEaKIMU U IMOJIOXKCHUE




XUMHUYCCKOI'0 paBHOBECUS

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
peakmuu

https://m.edsoo.ru/16ddaal?

10

Teopust 21EKTPOIUTUYECKON
mucconranui. CUIIbHBIE U Cl1a0ble
JJIEKTPOJIUTHI

https://m.eds00.ru/965¢c6a66

11

HNouHble ypaBHEHUS peaKknid

https://m.edsoo.ru/43f4b85c¢

12

XUMHUYECKHE CBOUCTBA KUCIOT U
OCHOBAHHMI B CBETE MPEACTABICHUI
00 PJIEKTPOIUTUYECKON JUCCOIHAITIHI

https://m.edsoo.ru/9adee23c¢

13

XUMHUYECKHE CBOUCTBA COJICH B CBETE
IpeJCTaBICHUN 00
AIEKTPOJIUTUYECKON AUCCOLMALIIHI

https://m.edsoo.ru/339ae525

14

[TonsiTue o ruaponn3e conen

https://m.edsoo.ru/be3¢2519

15

O0001IeHrE U CUCTEMAaTU3ALIHS
3HAaHUH

https://m.edsoo.ru/78322bfb

16

[TpakTuyeckas padora Ne 1.
«Pemenue OKCIICPUMCHTAJIbHBIX
3a/1a9»

https://m.edsoo.ru/c172d37d

17

Kontponbnas padota No2 o teme
«DQIEKTPOIUTUIECKAS TUCCOIIHALINS.
XUMHUYECKHE PEaKIIMH B PACTBOPAX)

https://m.edsoo.ru/2b5a2162

18

OO11ast xapakTepuCcTUKa FraJIOr€HOB.
XHWUMHUYECKUE CBOMCTBA HA PUMEPE
XJiopa

https://m.edsoo.ru/c3eacb47

19

Xnoposonopoxa. ConsiHast KUCIIOTa,
XMMHYECKHE CBOMCTBA, MOTyICHHUE,
pUMEHEHHE

https://m.edsoo.ru/daf6b6e7




20

[TpakTrueckas padota Ne 2 o Teme
«IlonmydeHue CONTHON KUCIOTBHI,
HU3yYECHHUE €€ CBOUCTBY»

https://m.edsoo.ru/9a2bd4de

21

Beruncienus mo ypaBHEHUSIM
XUMHYCCKHUX PEAKIIMA, €CJIH OJIUH U3
peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/fa37¢94c¢

22

OO01mast xapakTeprCTHKA SJIEMEHTOB
VIA-rpynmst

https://m.edsoo.ru/e79ebfa3

23

AJNOTPOITHBIE MOJU(PHUKALINN CEPBI.
Haxoxnenue cepsl 1 €€ coOeIMHEHUN
B IIpUpoJie. XMMHUUYECKHUE CBOWCTBA
cepbl

https://m.edsoo.ru/5e¢3339bd

24

CepoBoi0po/1, CTpOEHUE,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/384dcc68

25

Oxkcunpl cepbl. CepHas KUCIIOTA,
¢bu3nyecKkre U XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XHUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE ITPOMBIIIJIEHHOT'O cr1ocoda
IIOJIy4EHUS CEPHON KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKPYKAIOILEH CPellbl COEAMHEHUAMHU
cepbl

https://m.edsoo.ru/acc7d4bf

27

Brruncinenne MaccoBOU TOIH BEIXOJA
MPOYKTA PEAKIINH

https://m.edsoo.ru/7dac2b46

28

OO01mas XxapaKTeprCTHKA dJIEMEHTOB
VA-rpynnsl. A30T, pacipocTpaHEHHE
B IIpupo/e, Gpu3ndeckue u

https://m.edsoo.ru/6bfdf145




XUMHUYECKHUE CBOMCTBA

29

AMMHaK, ero pu3nvYecKue u
XMMHYECKHE CBOHCTBA, MTOTyYCHUE U
pUMEHEHHE

https://m.edsoo.ru/e69bfb89

30

[TpakTuyeckas pabora Ne 3 o Teme
«[loxydyeHnne aMmmMuaKa, U3y4eHHue ero
CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

A3oTHas Kuciora, e€ Gu3nvecKue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonb3oBaHnEe HUTPATOB U COJIEH
aMMOHHS B KaUueCTBE MUHEPATbHBIX
ynoOpeHui. XuMHU4uecKkoe
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

docdop. Oxcun pochopa (V) u
dbochopnas kucnora, puznyeckue u
XUMHAYECKHE CBOWCTBA, MOTyYCHHE

https://m.edsoo.ru/c8af5f46

34

Hcnonb3oBanue GochaToB B
KauecTBE MUHEPAIbHBIX YA00pEHUH.
3arpsi3HEHUE MIPUPOTHON Cpeibl
dbocdharamu

https://m.edsoo.ru/79¢51b82

35

Yraepon, pacipocTpaHEHHE B
npupojae, GU3NIECKUe U XUMUIECKUE
CBOICTBA

https://m.edsoo.ru/eal 6ee43

36

Oxcuppl yriaepoza, ux GU3H4ecKue u
XUMUYECKHE CBOKCTBA.
DKosorndeckue mpoodIeMsl,
CBsI3aHHBIE C OKCHIOM yriepona (IV)

https://m.edsoo.ru/a6915¢71




37

VroipHas KHUCI0Ta U €€ COJIN

https://m.edsoo.ru/36a13d99

38

[TpakTuyeckas pabora Ne 4 o Teme
"[lony4yeHue yriieKucioro rasa.
KauecTBeHnHast peakuus Ha KapOoHAT-

HOH

https://m.edsoo.ru/4de4a8dc

39

[TepBoHayanbHbBIE MTOHATHS 00
OPraHMYeCKHUX BELIECTBAX KaK O
COEIMHEHUSX YIIIepo1a

https://m.edso0.ru/822{b263

40

Kpemuuii u ero coenuuenus

https://m.edsoo.ru/1e94ee3a

41

[TpakTrueckas padota Ne 5. Permenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxaelne HeMeTaIbl 1 UX
COCTMHCHUS

https://m.edsoo.ru/d72fa3e8

42

KontponbHas padota Ne3 o teme
«Baxuennme HeMeTaUIbI U UX
COEINHEHUS

https://m.edsoo.ru/f5bae73d

43

OO01mas XxapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — MCTAJIJIOB.
Merammueckas CBs3b U
MeTaJlJIN4ecKasi KpucTauinyecKas
pemérka. @u3nveckre CBOMCTBa
METaJIJIOB

https://m.edsoo.ru/83192917

44

XUMHUYECKUE CBOMCTBA METAJLIIOB.
DJIEKTPOXUMHUYECKUH P
HanpsH>KEHUHA METaJIOB

https://m.edsoo.ru/5a41d1d4

45

OOu1re criocoObl MOTyYSHHS
MetauioB. CriaBel. Beraucienus no
YPaBHEHUSAM XUMUYECKUX PEAKLIHMA,

https://m.edsoo.ru/435b87d4




€CJIM OAVH U3 pCarcHTOB COACPKUT

puMecu

46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/2c28{427

47 [[lenounblie MeTAIUTBI https://m.edsoo.ru/c86edb4a
O

48 KCHIBL H THAPOKCHIIL HATPHA 1 https://m.edsoo.ru/4fdeelae
KaJtns

49 meﬂoq?OSeMeHLH\,He METAJLIRL = https://m.edsoo.ru/2bb5cf7b
KaJIbIUU 1 MarHUi

50 Baxuelinine coefMHEHNS KaJIbIU https://m.edsoo.ru/85c2cal6
00600

51 © HjeHHe 1 cHcTeMatiEaninT https://m.edsoo.ru/593adab7?
3HAaHUH

52 ECTKOCTS BB H CIOCOOEL €8 https://m.edso00.ru/869{76b9
YCTpaHEHUS
[TpakTrueckas padota Ne 6 o Teme

53 "YKECTKOCTE BOJBI 1 METOAEI €€ https://m.edsoo.ru/669f6¢cdd
ycTpaHeHus"

54 AmroMuHUH https://m.edsoo.ru/37¢792ee
A N

55 MGOTEPHEIE CBOHCTBA OKCHIA 1 https://m.edsoo.ru/82b7fa7d
TUAPOKCHU]IA

56 Keneso https://m.edsoo.ru/b3996d2a
O

57 KCHIBL, THVIPOKCHIABL I COIH AHeesd https://m.edsoo.ru/c3{79221
(IT) u xene3a (III)
0000

58 OOIICHIE H CHETEMATHAtA hitps://m.edsoo.ru/dbd9af72
3HAHUH
[TpakTrueckas padota Ne 7. Permenue
JKCIIE eHTal 3a7a4 o TEME

59 KCHCPUMEHTATILHBIX 33125 0 TEM https://m.edsoo.ru/462adf7f

«Baxuennme MeTayibl U UX
COEINHEHUS




Beraucnienus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIU OJIUH U3
peareHToB J1aH B U30BITKE WU

60 1 https://m.edsoo.ru/a7a5913a

COJAEPKUT NpUMecH. Brruncnenus
MacCOBOM J0JIM BBIXOJa IIPOLYKTa
peaxkuuu

00600
61 © HjeHHe freneTeMaTsats 1 https://m.edsoo.ru/eed7{912
3HAHUH

KontponbHas padota Ne4 o reme
62 «Baxuennme MeTayibl U UX 1 1 https://m.edso0.ru/5b499218

COCOAUHCHUA»

BemecrBa u Mmarepuaisl B

63 1 https://m.edsoo.ru/483adc3a

HOBCC,I[HGBHOﬁ KHU3HHU YCJIOBEKa

XUMHUYECKOE 3arpsAi3HEHNE

64 .
OKpYKalowIen cpeJibl

1 https://m.edsoo.ru/f319191d

Posnb xumum B peniennn

65 1 https://m.eds00.ru/a98127b9

AKOJIOTUYECKUX TTPOOIeM

PesepBHeIit ypok. O600ICHHE U

66 1 https://m.edsoo.ru/1¢364847

cucTeEMaTH3allus 3HaHUI

PesepBHeIit ypok. O600ICHHE U

67 1 https://m.edsoo.ru/56146bf5

cUCTeEMAaTH3aus 3HAaHUU

PeseprubIil ypok. O60011eHIE 1

68
CUCTEMAaTU3alNs 3HAHUH

1 https://m.edsoo.ru/b221b45¢
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'II)HBIe XUMHUYCCKUEC ITOHATHUA»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI JIIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOJ'IGKy.H}IpHa}I Macca, KOJIHM4YECTBO
BEIICCTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTA B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUECKas pPEaKIus,
KIaCCU(UKALUS  PEaAKIMi:  peaklud  COCAUMHCHHS,  PCaKIUH
pa3NoKeHUsl, PpEeaKIMHh 3aMEUICHHs, pEakIuu OOMeHa, JK30- U
SHJOTEPMHUUYECKHE PEaKIuu, TEeTUIoBOH 3¢ (EKT peakiuu, pacTBop,

MaccoBasi I0JIsl BelecTBa (MPOLIEHTHAsI KOHIICHTPAIHs) B pACTBOPE

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUH BCUIECCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJIsl COCTaBJIECHUS (HOopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

PacCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUMA MaccChbl BCIIIECCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpCaAcCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUHECHUAX

1.6

KJaccu(UIUpPOBaTh XMUMUYECKHE peakuuu (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY 3D PEKTY)

1.7

BBIUMCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUMCIISTH MAacCOBYIO JOJNIO XMMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHECHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pealibHblil U

MBICJICHHBIH )

ITo Teme: «BaxuHenmue npeacTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCHnI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNEeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

coeMHEeHMH 10 popmyam

23

KJIacCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XHMHYECKHE 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 MPOTCKAHHUA XUMHUUYCCKUX

MPEBpAICHUH B Pa3JIMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BaHUSA XHUMHUYECKOM TMOCyIod |
1a00paTOpPHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIHUSMHU IO BBINOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BeMIECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEAECNEHHOM MAacCOBOM [JI0JIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE FKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IMIeNoYed W KHUCIOT C TOMOIIBIO

UH/IUKATOpOB (JIaKMYC, (heHOIPTaTCHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

IIo Tteme: «llepuonuueckuit 3axkoH u Ilepuomguueckas cucrema
xumudeckux snemeHTtoB JI[. M. MengaeneeBa. CTtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pCaknuun»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHNYCCKUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMma, aToOMHas OpOWTalb, pPaadyC aroMma,

XUMHYCCKAA CBA3b, MOJIKIpHAd W HCIOJIKIPHAA KOBAJICHTHAS CBA3b,




3JICKTPOOTPHUIIATEILHOCTh, HWOHHAs CBSI3b, HOH, KAaTHOH, aHHWOH,

CTCIICHb OKUCJIICHUA

3.2 KIIACCU(UITUPOBATH XUMUYECKUE IIIEMEHTBI
OMKCHIBATh U XapaKTepu3oBaTh TaOmMuHyr0 ¢Gopmy I[lepuomndeckoii
CUCTEMBbl XMMHMUYECKHUX DJIEMEHTOB: pazluyaTh IOHSATHUS «TJIaBHAA
33
noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,
«Malple» U «OOJIbIINE) MEePUOIbI
packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. MeHnneneena:
34 JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
' XUMHYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit
cucreme
COOTHOCHUTH  O0O3HAYEHHUs, KOTOpble UMEIOTCA B  Tabmuie
«ITepnognyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
3.5 MeHnneneeBa» C YHCIOBBIMM XapAaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsj sapa, OO0IIee YHUCIOo
3JIEKTPOHOB U pacnpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)
16 ONpeAeNsiTh  CTENeHb OKHUCJIEHHUS  D3JEMEHTOB B  OMHApHBIX
' COCTMHEHUSIX
37 OTIPECNATh BHUJ XHUMHUYECKON CBsI3W (KOBaJIeHTHass W HOHHAas) B
' HEOPraHMYECKUX COCIMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJabTAaThl 0CBOEHHUSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara

1

IIo Teme: «BGH_IGCTBO U XUMHYCCKad pCaKkus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKUX TIOHATHUU: pPacTBOP,
AJNIEKTPOJIMTHI, HEIIEKTPOJIHTHI, AJIEKTPOJIUTHYCCKAS TUCCOIUAIINS,
peakuuu WOHHOTO OOMEHa, KaTaliu3aTop, XUMHUYECKOE pPaBHOBECHE,
obpaTuMble " HEOoOpaTUMbIe peakIuu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKUCJIUTEb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIINS,
aMm(pOTepHOCTh,  XUMHYECKass  CBs3b  (KOBAJICHTHAas, HOHHas,

MeTaJlJIM4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOPOCTb




XUMHUYECKOU peaKIuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MMOHATHH H

MMPUMCHATH 3TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTAaBJISITb YPAaBHCHU 3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconanum KHCIIOT,
IeJo4Yed M COJIeH, TOJHBIE W COKpalIEHHBIE YpaBHEHUS PEAKLIMA

WOHHOI0 0OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAUTH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peakiiuu

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

COCOAUHECHU S

2.1

XapaKTepU30BaTh (OMUCHIBATh) O0IIHE U CIICM(PUICCKUEC XUMHUECKHE
CBOMCTBA MMPOCTBIX U CJIOKHBIX BCHICCTB, IMOATBCPIKAAss OIHNCAHHC
npUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaKui

2.2

COCTAaBJIATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKAAIOIUX CYHICCTBOBAHNC

TEHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX
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ClIeZIoBaTh MpaBHWJaM TIOJB30BaHUS XHUMHYECKOH TMOCYyIOH U
1a00paTOPHEIM O0OpYIOBAaHUEM, a TAaKXKe IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOIUTH pEaKIHMM, MOATBEPKIAIONINEe KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM IyTEM XJIOpUA-,
Opomupa, wuommpa,  kapObonar, ¢Qocdar, cuimkar, cynbdar,
THIPOKCHMOHBI, KaTHOHBl aMMOHHMS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPIaHMYECKUX BELIECCTB

ITo Teme: «Xumus 1 OKpy>Karolas cpeaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICITUTEIIEHOM JCATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEMaTHU3aIHIo,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ — AJId HBYqGHHH
CBOWMCTB BEIIECTB M XUMHUYCCKHX pEAKIM, ©CTCCTBCHHOHAYUYHBIC
METOAbI IIO3HAHHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

AKCTIEPUMEHT (PEaTbHBIM U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIG XUMHUYCCKHUC ITOHATUA

1.1

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

BC€IICCTB

1.2

ITonsarue o MCTOAaX IO3HAHUA B XUMHU. YucTele B€IICCTBA U CMECCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumnaeckrue daeMeHThl. CHUMBOJBI  XHMHYECKHX

aeMeHTOB. [IpoCThie U COKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg  Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca. MaccoBasi 1011 XUMHUYECKOI0 3JIEMEHTA

B COCAUMHECHUUN

1.5

KonunuectBo BemectBa. Monb. Monsipast Macca. B3auMocBsI3p KOJNIMUECTBA,
Macchl M 4YMCIA CTPYKTYPHBIX enuHUI] BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue U XUMHUYECKHUE SBJICHUSA. XUMUUYECKas PEAKUUS U €€ NMPU3HAKHU.
3aK0H COXpaHEHHS MACcChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarus

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

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, € IPaBUIaMHU
pabotel B Jaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3yUYe€HHE U OINMUCaHUE (PUINYECKUX CBONCTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMoAcHHE (U3NYECKUX (TUTaBJICHHE BOCKA,
TasHHE JIbJla, PACTUPAHKUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MPOKAJIMBaHWE METHOM  MPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SIBIICHWH, HAONIOIEHHWE W OMUCAHHE
NPU3HAKOB TMPOTEKAHHWA XHUMHUYECKHUX peakuuid (pa3joxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacCTBOPOM

conu meau(1l), n3yuenue crnocoO6oB pazaencHus: cMeceil (C mOMOIIbI0 MarHUTa,




bunpTpOBaHUE, BBIMAPWBAHHUE, TUCTUIUIAIMSA, XpomaTtorpadus), MpoOBEICHUE
OYHNCTKU HOBapeHHOﬁ coJju, HaGHIO,Z[GHI/Ie " OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHU A
OTBITA, WLTFOCTPUPYIOMIETO 3aKOH COXPAaHEHHsS] MAacChl, CO3JaHHE MOJelNei

MOJIEKYJ (IIapOCTEPKHEBBIX )

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — ayneMeHT W mpocToe
BemecTBo. HaxokIeHue Kuciopona B MpHUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucmopoaa. CrocoOsr
MOJYYCHUsT KHUCIIOpOJa B JIAOOPATOPUU W MPOMBINUIEHHOCTH. KpyroBopor

Kucinopoaa B npupoae. O30H — ammoTponHast MoAU(pUKAIMS KHCIOpOoaa

2.2

TennoBoil 3P PeKT XUMUIECKOHN peakiui, TEePMOXUMUYECKUE YPaBHEHHSI, SK30-
Y DHAOTEPMHYECKUE peakuuu. TOIIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCUJICHHE TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO C0s
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Bomopon — aneMeHT m mpocToe BemecTBO. HaxolkiaeHwe BoIopoja B NPUPOJIE,
du3nuecKkne W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHHUS.

Kuciote! u comm
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MoutsipHblii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue CcBoOWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
HacmmeHHHe N HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 10oas BelecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HU 4denoBeka. Kpyrosopor
BOJABl B TpUPOAC. 3arps3HEeHHE TMPUPOIHBIX BoJA. OXpaHa HW OYHCTKA

MIPUPOAHBIX BOJL

2.6

Knaccudpukanuss nHeopranmueckux coeauHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  coJieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcugoB. Du3nueckne U XUMHUYECKHE

CBOICTBa OKCHAOB. [losryueHne okcuioB

2.7

OcHoBanns. Krnaccudukanus ocHOBaHHME: MENOYM H  HEPACTBOPUMBIC
ocHoBaHMus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. dusnyeckue u
XUMHAYECKHE CcBoMcTBa KHCIOT. Pgan axktuBHOocTH MetaiwioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

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

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MECXKAY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHEe  COAEpMKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclo3HaBaHHE U M3YUYCHUE
CBOMCTB KHCIOpOJa, HAOMIOeHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIIeHUs] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpas3iaMu OKCHUJIOB M OIMCAHWE MX CBOMCTB, IOJYYeHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4CHHE CBOMCTB BOJIOpOJa (TOpPEHHE), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHKUE BHICOMATEPHATIOB),
HaOrofeHne OO0pasloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIIEJOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJbI C MeTalJlaMd (HATPUEM U KaJbIUEM)
(BO3MOKHO HCIIOJIb30BAaHME BHJCOMATEpHANIOB), OIPEACICHUE PACTBOPOB
KUCIIOT U IIEJNOYe C MOMOIIbI0O HHAWKATOPOB, HCCIENOBaHHE OO0Opas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUWE W3MEHEHUS
OKpacKM MHIUKATOpPOB B pacTBOpax KHUCIOT U IIeJo4Yel, H3ydeHHe
B3aumojeiictBust okcuga meau(ll) ¢ pactBopom cepHON KHCIIOTBI, KUCIOT C
MEeTaJJIaMH, PEaKIMi HEUTpaIM3aliK, OJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pELICHHE
SKCIIEPUMEHTANBHBIX 337a4y 1Mo TeMme «BakHelne Kiiacchl HEOPraHUYECKUX

COEIMHEHUIT»

[lepronnueckuii 3akoH U [lepuoanyeckast cucreMa XMMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEINBHO-

BOCCTAHOBUTCIILHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dyeMeHTOB. [loHsTHe O
rpynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
raJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 0O0pa3yloT amMdoTepHBIC

OKCHUABI U TUAPOKCHUABI

3.2

IIepnoanueckuii 3axoH. [lepuoguyeckas cucreMa XUMHYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS hopmbl
Ilepuonnueckoit cucrembl xumudeckux daeMmeHtoB .M. Menneneesa.
Ilepuoaer u rpynmbl. PU3MYECKUN CMBICT TMOPSIKOBOTO HOMEpA, HOMEpPOB

nepruoaa U rpymnriibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX anep. M3oronbl. DnekTponsl. CTpoeHUe

OJICKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XMMHYECKHMX DJIEMCHTOB




ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneena

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX DBJICMCHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOWCTB IO TpyNIaM U IepHoJaMm.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyueckoil CUCTEMBI XUMHUUYECKHX
3JIEMEHTOB ISl pa3BUTHS Hayku W npakTtuku. .M. MenpaeneeB — y4€Hbld U

rpakJ1aHuH

3.5

Xumnueckass cBsizb. KoBaneHTHass (MOJisipHAss M HEMOJISIPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3B

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJICHMS B BocCTaHOBJIEHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XVUMUYECKUH OKCIEPUMEHT: H3y4eHHEe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJEHUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMH KHUCIOT H
niesouel, MpoBEACHUE OMbBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakLiiu pas3yIoKeHHs], COEITUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

BemectBo 1 xummndeckas peakuusi. [lopropenue

1.1

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa XuMu4deckux anemeHton J[. M.
MenpeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOAOB, KM, KaJdbLUHUS U UX
COCAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CrpoeHune BellecTBa: BHMJbl XUMHUYECKOH CBA3U. THUIBI KPHUCTANIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHUJa XUMUYecKo# cBsizu. Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKHX
BellecTB (MEXAyHapoaHas U TpUBHAJIbHAsA). XHUMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJjaccaM HEOpPraHMYECKUX  COEIMHEHUH,

ICHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanns XuMUYecKuX peakiuii Mo pa3IuyHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B PEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo

H3MCHCHHIO CTEIICHEH OKMCICHUS XHUMHYCSCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




M0 y4acTUIO KaTamu3atopa). OK30- U OJHAOTCPMHUYECKHE  PEaKIIHH,

TEPMOXUMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTU XMMHYECKON PEAKIIUU

1.4

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

XUMHYECCKOT'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HUCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OaslaHca

1.6

Teopus 3JEKTPOIUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHn3M JUCCOLMAIMU BEIECTB C Pa3IMYHBIMU BHJIAMHU
xumu4deckoi cBsa3u. Ctenenp qucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOIUTHL.
Peakniun nonHoro obmeHa. YcCiIoBHsI MPOTEKaHHWS PEaKIUid MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMN H COJIE B CBETE€ TIPEACTABICHUN 00 OSIEKTPOIMTHYECKON

nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [loHsTHE O TUIpONU3e comeit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JACUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIIMAIIMU  KUCJIOT, IeJoued M cosieil  (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE OMNBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIbBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peakiuii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaKlui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeranne! n ux COCAUHCHUA

2.1

OOmiast  XapakTepucTUKa rajoreHoB. (OCOOCHHOCTH CTpPOEHHsS aTOMOB,
XapaKkTepHble CTeNeHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCTBa MPOCThIX
BEIIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, Iiejao4aMu). XJIOPOBOAOPOL.

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




XJIOpa M XJIOPOBOJOPOJa Ha OpraHU3M ueloBeKa. BakHeline XJIOpUIBI U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nueckue cBOCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBOicTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAoB. CepHasi KuCIIOTa, PU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYeCKHue
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOWM KHUCIIOTHI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-uon. Haxoxxnenue cepsl U €€ COCIMHEHHH B MPHUPOAC. XUMHUYECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTMHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPaIICHUS
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OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIIEHUS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
¢dbu3MvecKrue U XUMHYECKHE cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBa, MojydeHHe W npumeHeHue. Conu
aMMOHHUSA, UX (U3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauectBenHnasi peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIO0Ta, €€ MOydeHHE,
bu3MYecKe W XUMHUYECKHE CBOWMCTBa (0OmME Kak MPEACTaBUTENs Kiacca
KHCIIOT U crnenududeckue). Vcnonp30BaHWe HUTPATOB M COJNECH aMMOHHS B
KaueCTBe MHHEPATbHBIX yA0OpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICJIOTHBIG AOXKIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsie Mogudukauu Gocdopa, huznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u dochopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, monyudeHue. Vcmosnbp3zoBanue ¢ochaToB B KauecTBe

MUHEpaIbHBIX YI0OpECHHI

2.5

OO6mrast xapaktepuctuka d1eMeHTOB [VA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEpoJ, aUIOTPOIIHbIE
Moau(UKaAIMKM, paclpocTpaHeHHE B MpUpoje, (u3MUeckrue U XUMUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona B npupozge. OKcHIBI yrieposa,
uX (QU3MYEeCKue U XUMHYECKHE CBOMCTBA, /IEHCTBHME Ha JKHUBBIE OPTraHU3MBI,

MOJIYYCHHUC U TTPUMCHCHHUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yraepona(IV); rumore3a TI00aTbHOTO TOTEIUICHHWS] KIWMaTra;, MapHUKOBBIN
apdekr. YronpHas KucioTa W €€ Comu, uX (U3MYECKHEe U XUMHUYECKUE
CBOMCTBa, TOJY4YeHHUE W TpuMeHeHue. KadecTBeHHass peaknus Ha KapOOHaT-
nonbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO35MCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHHUSAX
yriepona (MeTaH, 3TaH, JTHJIEH, alETUJIEH, 3TAaHOJ, TJIULEPUH, YKCYCHas
kucnora). Ix coctaB u xummueckoe crpoeHue. [loHsTne o Ouomormyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yIJIeBoJaX — W UX POIU B KHU3HU
yesoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKMX UM HEOPraHMYECKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npuMmeHeHrne. CoelMHEeHUs KpeMHUs B mpupoje. OOmue mpeacraBicHus 00
okcuye kpemaus(IV) u kpemaneBoii kucinore. CHIMKATHI, UX UCTIOIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBINIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTCPHAIIBI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiembr Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUH SKCHEPUMEHT: HM3ydeHHE OO0pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBHI; IIPOBEICHHE KAa4ECTBEHHBIX pPEaKLMi Ha XJIOpUA-
MOHbI M HaOJIIOJCHHE IPU3HAKOB HUX MPOTEKaHMs; OIBITHL, OTpa)KarolIue
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA raJIoOTeHOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00pa3lamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMU
(BO3MOXHO  HCITOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE IIpolecca
o0yrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MoH M HaOJMIOJCHUE Ipu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEpPUAIIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX yIOOpEeHUH; oTyYeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IPOBEJCHUE KAa4EeCTBEHHBIX PEAKUUN Ha HOH
aMMOHMSI U (QocdaT-uOH UM U3yYyEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPUANIOB); HM3YYEHHUE MOJEIEH KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, (QyJUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM

azicopOLMM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YCHUE, COOMpaHHE, pacllo3HABAaHHE M HM3yYCHHE CBOWCTB
YIJIGKKCIIOrO Ta3a; MPOBEICHHE KAYeCTBEHHBIX peakiuii Ha KapOOHAT- H
CHJIMKAT-HOHBl M W3YyYEHHE MPHU3HAKOB WX TNPOTEKAHHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKAaTHOU IMPOMBIINIJICHHOCTH; PCHICHUC SKCICPUMCHTAIbHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 UX COCAUHCHUA»

Merannsl 1 uX COCOAUMHECHU A

3.1

OO01as XxapaKTepUCTUKAa XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHus B Ilepuonuueckor cucreMe XUMHYECKUX dieMeHToB .U
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTallloB. Meranauyeckas CBsi3b U
METaJJIMYECKasl ~KpUCTaUIMYecKass pemeTKa. JIEKTPOXUMUYECKUH  psf

HanpsH>KEHUHA METaJJIOB
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dusnyeckrue U XUMUYECKHE CBOMCTBA MeTa/uioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG 0 KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CiuiaBsl (CTallb, YyTYH, TIOPAUTIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY M IPOMBIIIIIEHHOCTH
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[Ilenounble MeTayIbl: MOJNOXKEHHE B llepronnyeckoi cuCTEME XHMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXKJICHHUE B MPUPOJE.
dusnyeckue 1 XUMHIECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaus). OKCHUIBI 1
TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue IIEeJTOYHBIX METAIOB M UX

COCTUHEHUN
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Illenoyno3emMenbpHble  METauIbl MarHuii W KaJdbUi: TOJIOXKEHHE B
IIepnonnueckoii cucreme XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHuEe B npupoje. Ou3nyeckrue U XUMHUUYECKHE CBOMCTBA
Marausi M Kanplus. BaxHeilmme coelMHEHUs Kalblus (OKCHUI, THIPOKCHU],

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHEHUS

3.5

AmoMuHMIL: TIoNoXkeHue B Ilepromuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aMIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJIFOMHUHUA

3.6

XKeneso: nonoxenue B [lepuoguyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEHWE B mpupone. Dusnyeckue u
XUMUYECKHUE cBOMCTBa kene3a. Okcunabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOICTBA M TTOJTYYCHHUE

3.7

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

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YEHHE DPE3YyJIbTaTOB KOPPO3MU METAIJIOB




(BO3MOXHO HCITOJTIh30BaHUE BUJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOPEHHUs Kelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUWi Ha MOHBI
(MarHusi, Kanplws, amroMuHus, nuHka, xene3a(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOILECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kamuss W Kamblus  (BO3MOXKHO — HCIOJNB30BAaHHE  BHJIEOMATEPUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS M THUIPOKCHIA
LMHKA; PEIICHUE YKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BaxHelme MeTamibl 1

UX COCOAUHCHUA»

XUMUA U OKpYXKarolias cpeaa

4.1

HoBbie maTepuanbsl u TexHojoruu. BeliecTtBa U maTepuasnbl B MOBCEIHEBHOM
KU3HHU YesloBeKa. XUMUsS U 3/I0pOBbe. be3ornacHoe Ucroiab30BaHue BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp NMpu XMMHYECKHUX OXKOTaxX H

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Pons xumum B perieHun 3KOJTOTHIECKUX MPOOIIeM.
[IpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (Yyroib, NPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMHUYECKU SKCIIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIMMEPHbIE MaTEpUaIbl)




IMPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O T[I03HABa€MOCTU SIBIEHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOro OOIIEeCTBa;

IIOHUMAaHHUEC MECTAa XUMHUH CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIb30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.3

o cepax mpodeccHoHaTBHOI AEATENTFHOCTH, CBI3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccnoHaIbHOM e TeNbHOCTH
U cIenaTh OCO3HAHHBIM BHIOOp XMMHH KaKk MPO(UIBHOTO IpeaMeTa

MIpH [IEPEX0/I€ Ha YPOBEHB CPEAHETO 00IIero oopa3oBaHus

Binanenune cucreMol XMMHMYECKUMX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKHUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYCCKUEC IIOHATHS: XHMHYCCKHH DJEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAs CMeCh, OTHOCHTEIIbHBIC aTOMHas W MOJICKYJIspHas
MacCChl, KOJIMUCCTBO BCIICCTBA, MOJIb, MOJIApHAA Macca, MOJBIpHBII\/'I
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKiuu COCIUHCHUS, PEAKIMH Pa3JIOKEHHS, PEaKIuu
3aMeIIeHHs, peakinu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MAccoBas OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJIS M MPOIICHTHAS KOHIICHTPAITUS

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




opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMUYECKasl CBA3b, IEKTPOOTPULATEILHOCTD, MIOJIAPHAs U HEMOJISAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTALIM4ecKass peleéTka (aTOMHas, MOHHAs, MeTaUIMJyecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHWOH, DJIEKTPOJIUT M HEJIEKTPOJIMT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMALNsS, PEaKUUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHCIIEHUE U  BOCCTAaHOBJICHUE, DJIEKTPOJIU3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMble U HEoOpaTUMble pEaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, karanuzarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAlOIINE 3aKOHbl XMMHMM: 3aKOH COXPaHEHHMsS MaccChl,
nepuonuueckuil 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAas ~ TEOpus,  TEOopHus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconnuanuu

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIFOUYAOIIEH:

3.1

yYMEHHE TPaBIJIBHO HCIOIb30BaTh N3yUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM 4HCIE MHHEpaJbHBIC YHAOOPEHHs, METaUIbl U CIUIABHI,
HPOIYKTHl TEepepabOTKH MPHUPOTHBIX HCTOYHHKOB YTIIEBOIOPOIOB
(yrasi, mpupoaHOTo Trasza, He(TH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
IPOU3BOJCTBE U TOHMMAaHHE 3HAYECHUS XXKUPOB, OCIKOB, YIIECBOAOB
JUIS OpraHKW3Ma YelloBeKa; YMEHHE NMPOrHO3UPOBATh BIMSHUE BEILECTB

U XMMHYECKHX IPOLIECCOB Ha OPraHM3M YEJOBEKa U OKPYXKAIOIIYIO

IPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYUe OMbITa pabOThl C Pa3jIMYHbIMH MCTOYHHUKAMH WMH(OpMaLUU
no XUMHM (Hay4yHas W HAy4YHO-TIOMYJSIpHAs JIMTEparypa, CIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OLICHUBATh HH(OPMALMIO O BEIIECTBAX, HX
IOPEBpallCHUsIX M IPAaKTHYECKOM  INPUMEHEHMH M yMEHHE

HCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6H0-H03HaBaTeJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHIHOTO amnrmnapara M CHMBOJHUYCECKOI'O

S3bIKa XMMUHU JJIS1 COCTaBIEHHUS (POpPMYST HEOPraHMYECKUX BEIIECTB,




YpPaBHEHHH  XUMHUYECKUX  peakIMd; OCHOBAMHM  XHUMHUYECKOM

HoMmeHknarypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepmonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaAMH CTPOCHHA AaTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee ducio
3JICKTPOHOB), pacHpeneIeHueM JJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBbIX TPEX NEPUOOB, KATUS U KaJTbLU
IIpencraBinenne O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJyC aToMa, 3JEKTPOOTPHUIIATEIHLHOCTH),

6 MNPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepmonmuueckoir cucremMe (B MajblXx TNEpPHOJAX ©  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUSI aTOMa

7 YMenue kinaccupummupoBarh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKIINHI

8 YMenue onpeaensiTh:

g1 BaJICHTHOCTh U CTETICHb OKHCIICHHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsl

' HOHA

8.2 BHUJl XHMHMYECKOW CBA3M M THUI KPUCTALIMYECKOM CTPYKTYphl B

' COCTMHEHUSX

8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCJIUTEh U BOCCTAaHOBUTEb

9 YMeHue xapakTepu3oBarh (HU3NUECKHe U XMMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CJIOXKHBIX BEILECTB, B TOM YHUCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THUIPOKCHIIBI

92 metaimioB [-IIA rpynm, amromunus, menu (II), uunka, xeneza (II u

' I11), okcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHCTas, a30THas,
dbocdopHas, yroapHas, KpeMHHEBask KHCIIOTa U MX COJIH)

9.3 IIPOTHO3UPOBaTb M  XapakTEepU30BaTb CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpAIEHUH B pa3IMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHHS PEaKIIHii, B

10
TOM YHCIIE:
10.1 peakiuii H'OHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOMINX ~XWMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BEIYUCTATH (TPOBOIUTH PACUETHI):
111 OTHOCUTEIIbHYI0 MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 M0 YpaBHEHUSM XHUMHUYECKUX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMo3HaHus  (HabmioneHue,
11 U3MEpPEHHE, SKCIEPUMEHT, MOJICTUPOBAHKE) MPU U3YUEHUU BEILECTB U
' XUMHUYECKHX SIBICHUN; yMeHue chopmynupoBaTh MpoliemMy Hu
MPEIJIOKUTH MTYTH €€ PEIICHUS
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ J1aOOpaTOPHBIM 000PYI0BAaHHEM
paBHJiaMu O€30MacCHOTO0 OOPAIEHHS C BEIIECTBAMU, UCTIOIb3YEMbIMU
B MOBCEHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIETSAX COePEKCHUS
123 30POBbs U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHMMAaHHWE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAHHU3MBI OMPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEIOTBPALLEHUS UX BPEAHOTO
BO3JECHCTBUSA
3 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 SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKY NMPOTEKAHUS XUMUYECKUX peaknuii

13.2

U3ydeHHe Crioco0O0B pa3AeieHus cMecen

13.3

MOJIyYeHUE KHCIOpOJa M U3YYEHHE €ro CBOICTB; IOJIy4eHUE
BOZIOPO/Ia U M3YUEHHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

M3YYEHHE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOM JOJIEeH

pacTBOPEHHOTO BELIECTBA

13.5

HPUMEHEHHE HHIUKATOPOB (;rakmyca, METHIIOpaHKa 51
dbenondTanenHa) s ONPENSTICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

UCCIEJOBaHNE U OMNHMCAaHHE CBOICTB HEOPraHMYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIOT C METAJUIAMH,
OKCHJAaMH  METaJUIOB,  PacTBOPUMBIMH U HEpPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMHM; TIOJIy4CHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JApYyrdM W3  pacTBOpa  COJH;
UCClIeIOBaHHEe aM(OTEPHBIX CBOWCTB THUIPOKCUIOB AQIIOMHHUS H

LUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 33/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COETUHEHUI; «DNEKTPOTUTHYECKAS
IHUCcolManusy; «BakHeHImne HeEMETaAUIBI W HUX COCAUHEHUSY;

«Baxxuei1me MeTajIbl U UX COSIUHEHUS

13.8

XUMHUYECKUE SKCIEPUMEHTHI, HJUTIOCTPUPYIOLIIE IIPU3HAKU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIUH Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUS, Marduvsd, KaJdblUd, aJlTlOMUHUA,

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

14

VYwmenue:

14.1

OpPEICTaBIATh PE3yAbTaThl OJKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTelbCTB, Ipa(UKOB M TaOMUI U BBIABIATH SMIMPHUUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY peaibHO HAOII0JaeMBbIMU XUMUYECKIMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIMMHU B MAaKPO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblil 3JIeMEHT COIepPsKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

YucTeie BemecTBa U cMec. CIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI © MOJICKYJIBI. Xumudeckue dyeMeHThl. CHMBOJBI XHMHYECKHUX

9JICMCHTOB. HpOCTBIG " CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBAa cocTaBa BemlecTB. OTHOCUTEIbHAs aTOMHAas Macca.
OtHocHUTeILHAS MOJICKYJIsIpHad Macca. MaccoBas 4058 XMMHYECKOTO 3JIEMEHTa

B COCOIUHECHUUN

1.5

KonmnyectBo BemectBa. Moabs. MomspHas Macca. ModisspHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIMHUILL BCIICCTBA

1.6

Pu3nyecKkue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ IMPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. [lepuoguueckas cucrema XxumMudeckux smemeHToB J[. M.
Menpneneesa. Ilepuonsl u rpynnsl. @U3NYECKUl CMBICI OPSAIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIIHI dJIEMEHTa

2.2

Ctpoenune atomoB. CocTaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHne
ANIEKTPOHHBIX 000JI0ueKk aToMoB 1mepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMUYECKUX HJIEMEHTOB HEPBBIX TPEX
NEepUOJIOB, Kaius, Kajublus (paguyca aToMOB, 3JEKTPOOTPULIATEIBLHOCTH,
METAJIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUU C TOJOXKEHHEM »HyeMeHToB B Ilepuogmyeckoit cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckasi cBsi3b. KoBanmeHTHass (TONIApHAsT ©  HEMOJIIpHAsi)  CBSI3b.
OIEKTPOOTPULIATEIBHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  VoHHasg  CBs3b.

Merananueckas cBSI3b
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Tunbl KpUCTaIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxnelime npeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl U ux

COCOAMHCHUS. Mertamisl 4 uX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) "
HecoJeo0pa3yoIre; OCHOBaHWU (IIENOYM W HEPacTBOPHUMBIE OCHOBAHUS);
KUCTIOT  (KUCIIOpOACOoAepk alue ¢ OeCKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX )

4.2

duznyeckue W XHMMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPO/a, CephI, a30Ta, pocdopa, yriepoaa, KpEeMHHS

4.3

®dusnyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB: JIMTHS,
HATpHsl, Kaous, MarHusl U KaJblUs, aJIOMHHHS, jKelle3a. DICKTPOXHUMHUUCCKHI

PAI HAIIPSKEHUN METaJlIOB

44

du3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCAMHEHUM HEMETAIUIOB:

XJIOPOBOOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

®dusnveckue U XMUMHYECKHUE CBOMCTBAa OKCHUIOB HeMerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuausa(I1V). [lonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpynn, nmaka, memu(Il) u

xenesa(ll, IT). [Tonyyenue okCuI0B METAILIIOB

4.7

XVWMUYECKUE CBOWCTBA OCHOBaHHWH U aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCUAOB  alIOMUHUS, JKeneza, UuHKa). [lomyuenue ocHoBaHuil U

aM(OTEPHBIX TUIPOKCH]IOB

4.8

OO0mue XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOJIHOM, CEpOBOAOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOU, (ochopHOH, KpeMHUEBOH, yrompHO. Ocobbie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOM CEpPHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO0ume xuMuYeckre cBoicTBa cperHux coueil. [lomyuenue comneit

4.10

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

YIJIEKHUCIIOTO Ta3a B J1abopaTopuun

4.11

[Tomyyenune amMmuaka, CepHON U a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mme

CHOCOOBI OJTYYSHUS METAJUIOB




4.12

I'eneTmueckas CBA3b MECXKAY KilacCaMU HEOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PeaKiuu

5.1

Knaccudukanusa XUMHUECKUX peakluid MO pa3iNyHbIM MPU3HAKAM: 110 YHCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMHU BELIECTB, MO TerioBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TennoBoii A PeKT XUMHUECKOH peaklnK, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKHUE peaklyi. TepMOXUMUYECKUE YPABHEHUS

53

OKHUCIUTEILHOBOCCTAHOBUTEIHHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKUCIEHHST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

54

Teopust NIEKTPONUTHYECKON qucconranvi. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI 1

HEAIeKTPONIUThL. CUITBbHBIC U clla0ble NeKTPOIUThl. CTeneHb AUCCOIHAIIN

5.5

Peakuum moHHOro OoOMeHa. YCIIOBHS NPOTEKaHUs PeakiMii HOHHOrO oOMeHa,

MOJIHBIE U COKPALEHHbIE HOHHBIE YPAaBHEHUSI peakLnuit

XuMUS U OKpYKaronas cpeaa

6.1

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

HepBaﬂ IoMoIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAIMIeH cpenbl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbnas momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIIEHUH HKOJIOTUYECKUX MpobneM. YcuieHue mapHUKOBOro 3ddexra,

paspylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIHMHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3siicTBe. [IpumMeHeHue
METaJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIIICHHOCTH UX coequHEHUN. [IoHATHE 0 KOPPO3UM METaJlIOB, OCHOBHbBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

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

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

6.5

[lepBoHauanbHbIC TMOHATHSA 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, OCIKaX, YrieBoIaX — U UX

POJIA B ) KU3HU YCTIOBCKA




Pacuétrr:

7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 10 XUMAYECKUM YPaBHEHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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