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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denaepalbHON paboyeil TporpaMmbl
BOCIIUTAHUA U C YYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE CoAEpKaHuUe,
NpeAyCMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH U3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYaloIIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aWMOIIPEBPAIICHUIX
HEPruM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYyTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

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

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  y4eOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTALHBIX W HCCICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

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

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TpenctaBieHUd 00 DICKTPOIUTHYESCKON MHUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUs
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
MeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4YeOHBIX mpeaMeToB: «OKpYKaAIOMUA MUDPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUU — Ba)KHEUINUX (haKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSITEeIbHOCTH, OCBOCHMU NpaBui Oe30macHOr0 OOpalleHHs C BELIECTBAMU B
MOBCEIHEBHOM KU3HHU.

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

— (GOopMHUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAyYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOHN JESITETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAJIbHOE 3HAUEHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKpPY’KAIoIIeT0 MHpa, WUCIOJIb3YsS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XUMHH, TPUMEHSTh WX TPU PEUIeHHMH MNpoOJieM B IOBCEIHEBHOM >KHU3HH U
TPYZIOBOM JESATEIIbHOCTH;

— (QopmupoBaHue y OOy4yarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
11eJ1Ieco00pa3HOro TMOBEACHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IIEJAX
COXpaHEHHS CBOETO 3/I0POBbsI U OKPY>KAIOIIeH MPUPOIHOMN CPE/bI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYETOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGWiIsi M HAPaBICHHOCTH JAajbHEUIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111ero oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeToax Mo3HAHMS B XMMHUM. UUCThIE BElIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAST MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

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

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1adopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYEeCKUX CBOWCTB O0pa3llOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo ieicTBHE Kene3a ¢ pactBopoM cosd meau (11,
H3y4eHHE CIOCOOOB pa3jieieHUsi CMecel: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYNCTKU MTOBAPESHHOU
CONM, HaONIOJICHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYJ
(ILIapoCTEepPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351eMEHT U MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUpOAE, (PU3MYEcKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



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

TennoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocTtoe BemecTBo. Haxoxknenue Bomopoxa B
npupoae, GU3MYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTel u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTtBOpOB B Ipupose U B KU3HU 4esioBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHHne NpUPOIHBIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus neopranmveckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHJIOB:  coieoOpa3yromniie  (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusmyeckne ©W XUMHUYECKUC
CBOMCTBA OKCUJOB. [lonyueHne OKCuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XMMUYECKHE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

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

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

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBrue Bojgopoaa ¢ okcuaoMm menu (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3zaumojeictBua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIIOT C MeETajulaMHi, pPEeakUUil HEUTpaIM3alUM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUID.

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

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

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepuoasr
u rpynmbl. Ou3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTepUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYIIIAM U IIEPUOJIAM.

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

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

Crenenb  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS] U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamuss MeXmpeaMeTHBIX CBS3€H NMpUM W3YYCHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MIOHSITHH, TaK W TIOHATUH, SBJISIONIMXCSA CUCTEMHBIMHU IS OTICIBHBIX IMPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1me ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAydHBIN (akT, TUIOTE3a, TCOPHs,
3aKOH, aHaiIW3, CHUHTE3, KiIacCuPUKalus, TEePUOAUIHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHUE, MOJICITb, SIBIICHHE.

®dusnka: Marepus, aToM, O3JEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIIHU/I,
W30TOTBI, PAJAMOAKTUBHOCTh, MOJICKYJa, SJIEKTPUYECKHHA 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (PM3NUYECKUE BETUUYUHBI, CIHMHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37161, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

I'eorpadus: armochepa, ruapocdepa, MHHEpaIbl, TOPHBIC TOPOJIHI,
I0JIC3HBIC UCKOITaeMbIe, TOTUIUBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUU C IIOJIOKEHHUEM OJJIEMEHTOB B Ilepuommueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpAa3JMYHbIM KJacCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakiuii o pa3IndHbIM MpU3HAKaM (10 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBoMYy 3¢ (deKTy, Mo
W3MEHEHUIO CTEIEHEeW OKMCIICHHS XUMHYECKHX AJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuyeckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUUYECKUX peakiusax. [ToHsATHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusix. [Tondatue o karanusze. [lonsitue o xumMuyeckom paBHOBecur. DakTOpHI,
BJIUSIIOIIME HAa CKOPOCTh XMUMHYECKOW pEaKIUMW M TOJO0XKEHHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMH,  JJICKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKkuum. CocraBiieHue ypaBHEHU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3ICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUALMU KHCJIOT, IWIEJI0YEe H COJeH
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKM  MPOTEKaHHWA  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue ocajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEHUs, COCTUHEHMs), paclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa M XJOPOBOAOPOJa HAa OpPraHM3M 4YeJoBeKa. BakHeWlue XJIOpUABI U HUX
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CcTeneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (u3MUeckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



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

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacCIpOCTPAHEHHE B MPUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyuyeHUe U nmpuMenenne. Conu aMMOHus,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUEe OKpYXKalollei cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcrnons3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

OOmast xapakTepuctuka 31eMeHTOB |V A-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKrue U XMMUYECKHE CBONCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3WH), UX poJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



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

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEJMHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOAEHUE Mpoliecca OOYIIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAYECTBEHHOW peaKIuu Ha CyJbdaT-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCJIOTHI C MENIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYyeHUe, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCJIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHeuIne HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKUX dieMmeHToB [J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpspKeHU MeTaioB. dusznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CHocoObl MOdy4YeHus: MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

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



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHCHUH.

[[lenoyHno3emenbpHble METAUIbl MarHMid M KaJblMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XIEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelne coequHEHUS Kalblus (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TIo10keHKE B [leprondeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THIAPOKCHIA
AJIIOMMHUSI.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA xkese3a. OKcu b, Tuapokcuabl U conu xenesa (I1) u xenesza
(1), mx cocraB, CBOWCTBA M TIOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOWMCTBAMH, HW3YYCHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KaJblUs, aTIOMUHHUS, IIUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHKE W ONMKCAHUE MPOILIECCOB OKPAIIMBAHHUS
IJaMEHH MOHAMM HaTpusl, Kajuid W Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BaxHenine
METAaJIJIbl U UX COCIMHCHU .

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

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

Xumuueckuii IKcnepumenm:

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

Mesricnpeomemmnuwle céasu



Peanm3anust MeXnpeAMETHBIX CBs3€l NMPH W3yYeHUH XHMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHSITHIA, TaK W TIOHATUH, SBJISIONIMXCS CUCTEMHBIMHU JJII OTICIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOEHHE,
IKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPEHHE, MOJCIb, SIBICHUE, IapHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszuka: Marepusi, aToM, DOJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
HOJYIIPOBOJIHUKHU, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

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

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHMS MPOrpaMMbl OCHOBHOTO OOIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIHUTATEIbHON JEATEIHLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPUHSATHIMU B
o0miecTBe NpaBWIaMd U HOPMAaMU TMOBEIEHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIO3HAHMUS, CAMOPA3BUTHUS U COLIMATIM3AINH 00yUJaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOACTBOBATbCA CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OpHEHTalUd U
paciMpeHue omnbITa IeTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY
U HAyYHOMY HAcCJIEJUI0, TOHMMaHUs 3HAYEHUS XUMHUYECKOM HayKd B >KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(OpMaiueil o
NEepeaOBbIX JOCTMKEHUSAX U OTKPBITHAX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTpOWCTBE MHpa U OOIIECTBa;



2) TPAKIAHCKOT0 BOCTIMTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4yeOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH NpU
BBITIOJIHCHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YYCOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B Tpolecce ITOM y4eOHOU JesITEIBbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSL:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIOLINE
OCHOBY JJII NTOHUMAaHHUS CYIIHOCTA HAyYHOM KapTUHBI MHUpA, MPECTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPHUPOJbI, B3aWMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPENIOH, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMBbIE Ul OOBSICHEHUS HAOIIOJAaEMBIX IMPOILIECCOB W SIBICHHIA,
M03HABATEJIbHOM, MH()OPMAIMOHHOM W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JOCTYMHBIMA TEXHUUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JIHO0O03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMO0Opa30BaHUIO, TMPOEKTHOM U HUCCIEA0BATENbCKOU
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS OOy4YEHUS B
JIaIbHEHIIEM;

4) hopMupOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370POBBIN 00pa3 »KWU3HHW, OCO3HAHWE TOCJICICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KyPEHHS),
HEOOXOAMMOCTH COOJIIO/IEHUsT TIpaBWJ  OE30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOM KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpyia pa3InyHOTO Poja,
YBaXKEHHUE K TPYAy M pe3yjbTaTaMm TPYJOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHMSI TMPEAMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIM BBHIOOP
WHIUBUYyAIbHON TPAEKTOPUHU MPOAOJIKEHUSI 00pa30BaHus ¢ YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,



yCTemHoM npoeCCUOHATBHON AEATEIbHOCTH U PA3BUTHUSI HEOOXOANUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) IK0JI0rHYecKOro BOCIIMTAHUS:

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
JKU3HM Ha 3emile, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMAaHUE LICHHOCTH 30POBOIO U
Oe3omacHOro o0Opasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
IIpaBUJI OE30MIACHOTO MOBEICHUS IIpU paboTe ¢ BEUIECTBAMMU, & TAKKE B CUTyalUsX,
YTPOKAOIIUX 30POBBIO U )KU3HU JOIEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJIydaeMble NPU U3YYEHUU XUMMH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOM, JJIs ITOBBIIIEHUS
YPOBHSL  DKOJIOTHYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IyTeW MX pPEUIEHHs] MOCPEACTBOM METOJOB XHMMH,
DKOJIOTUYECKOTO MBIIUICHHs, YMEHHsI PYKOBOJCTBOBAaTHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMBIE TSt
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ITUX MNPEIMETOB (HPOPMHUPOBATH MPEIACTABICHUE O LIETOCTHOU
HAy4YHOM KapTHHE MHUPA, U YHUBEpCaJbHbIE yUeOHbIE NEUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphle obOecreunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOMU
NEeATSTLHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHUSI KCIOJL30BaTh MPHUEMBI JIOTMUECKOTO MBINIJIEHUSI TPU OCBOSHUU
3HAHHWI: PACKPBIBATh CMBICT XUMHYECKUX TOHSTHHA (BBIIETSATh UX XapaKTEPHBIC
IPU3HAKKW, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHUSIMH), WCIOIb30BaATh
MNOHATHUS J1J1s1 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yUCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, NCAYKTHUBHBIC, TIO AaHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHHS;

yMEHUE TMPUMEHSITh B TIpOllECCe I[IO3HAHMUS TMOHATUS (MPEIMETHbIE U
MeTaIpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICITH, UCIIOJIb3yeMbIe B XUMUH,
peo0pa3oBhIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TIPEACTABICHUS —
XUMHUYECKUU 3HaK (CMMBOJ JJIEMEHTa), XUMUueckas (opMyrna U ypaBHEHHE



XUMUYECKON PEAKIUU — MPU PEIICHUN y4eOHO-TI03HABATENBHBIX 331a4, C YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISIBIATh U XaPAKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
MPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHUE HCIIOIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KayeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa IO TIUIAHUPOBAHUIO, OpPTraHU3alM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyarpoBaTh 0000IIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBI W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYPOW aKTHBHOTO MCIIOJIb30BAHUS PA3TUYHBIX TTIOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIacMble 3aJadll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIIOJNh30BaTh W aHAJM3UPOBaThL B Tporecce Y4YeOHOW u
WCCJIEIOBATENLCKON JEATEILHOCTH MH(POPMAIIUIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEbCKOTO XO3SHCTBA W TPAHCIIOPTAa HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON
Cpenpbl.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juanora W (WiIM) OUCKYCCHUHU) IO
CymecTBy  oOCyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS IPEIJIOKEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBISATh  TOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIHUIO



pe3yabTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOpPHOTO OMbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHUsL Y4EeOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MIO3HABATEIIbHOM WM HMCCJIEAOBATEIbCKOW  JESITENBHOCTH  INPU  PELICHUHU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uluil (00cyXaeHus, oOMEH MHEHHSIMH, «MO3TOBbIE IITYpMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUW, ONPEAECICHUE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIEC Y4eOHbIE 1elCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUKM C YYETOM
MOJTy4YEHHUSI HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mpemMeTHBIX pe3yJIbTATOB TIO OCBOCHUIO 00S3aTEIBLHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
NeucTBul, crnenuduueckue Ui TpeAMeTHOM oOjacthd  «XUMHUS», BHUJIBI
JEATEIBHOCTH MO  TMOJYYEHHI0O HOBOIO 3HAaHWs, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YICOHBIX U HOBBIX CUTYAIlUsX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUIA:

e PpACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAst M HEOJAHOPOAHAsS), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUSI, XMMHYECKasi PeaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUSI, PEaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U PHAOTEPMHUYECKUE PEAKIUHU, TEIJIOBOM 2P(DEKT peakiui,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTalb, PAJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PacTBOP, MAccoBas JOJIsI BEIIECTBA
(TpolieHTHAsl KOHIICHTpAIus1) B pacTBOpPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MPUMEHSITH 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJCHHS (HOPMYI
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEeHb  OKHCIICHHWS  DJJIEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

packpsiBath cMbIica [lepuommueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

OTMMCHIBATh M XapakTepu3oBaTh TaOmuuHyto Qopmy Illepuomnyaeckon
CUCTEMbl XHMHUYECKUX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIaBHAA
nonarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpbIE MMEIOTCS B
tabnuie «llepuonuueckass cucteMa XuUMHUYECKHX »djemeHToB J[. W.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIIO dIEKTPOHOB
U pacnpeaeneHne uX Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/IAsI ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XHUMHUYECKUX TMPEBpAIICHUI B
Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOrO »J3JIeMEHTa 1o (dopmyse
COEAUHEHHNsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOWU PEaKIuu;

IIPUMEHSTh OCHOBHBIE OIEpPALMM MBICIUTEIBHON NEATEIIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3alui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBA3EH — ISl U3YyYECHHUS CBOMCTB
BEIIECTB MU XUMHUYECKUX PEaKIlHil, €eCTeCTBEHHO-HAY4YHbIE€ METOJIbI



MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHHE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

cledoBaTh  MpaBWJIaM  [OJb30BAaHUS ~ XUMHUYECKOM  MOCYyIOW U
7abopaTOpHBIM 000pY/IOBaHWEM, a TakKe MpaBHIaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYyYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW J0JIEM PACTBOPEHHOIO BEUIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHI MO
pPacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKUM
JJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0’KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKast PEAKIUs, XUMAYECKAsl CBS3b, TETIOBOU A (DEKT
peakiuyd, MoJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCICHHE M  BOCCTAaHOBIICHHE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHYECKasl CBSI3b (KOBAJEHTHAs, MOHHAas,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJlIOoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, MPEACIbHO JOIMyCTUMAs
koHuentpanusa [I/IK BemecTsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU OHATHUA MPU ONKMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHHS (HOPMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKHUCIICHUS XUMUYECKHUX JJIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BEHIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJI XUMHUYECKOH
CBA3M (KOBaJE€HTHAs, WOHHAs, METAUIMYECKAas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHUYECKON (Qopmysie, XapakTep cCpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbIich Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMaHWe: OIKCBIBATh W XapaKTEPU30BATh



Tabnuunyto (opmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpynmna (A-rpynma)y H «mododHas
noarpynna (b-rpynma)», manpie u Oonbliue NEpUONbI, COOTHOCHTH
0003Ha4YEeHMs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuue, ¢
YHUCJIOBBIMU  XapaKTEPUCTUKAMM  CTPOEHHMsSI  aTOMOB  XHMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHMU CBOMICTB JJIEMEHTOB U MX COCJUHEHHUH B
npejenax MajbIX NEPUOAOB U INIABHBIX NOJAIPYHI € YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XMUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
OpUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOLLUX
XUMHUYECKUX PEaKLNM;

COCTaBIISITh YPaBHEHUS DJEKTPOIUTUYECKOM JUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIM NOHHOTO
oOMeHa, YypaBHEHHsI peakuuid, MOATBEPKAAOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEX]ly BEILIECTBAMU PA3JINYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLMIMA
IIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajiaHca 3TUX peaKUui;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOYKHOCTH IPOTEKaHUS XWMHUYECKHX MPEBPALIEHUNA B Pa3IUUYHBIX
yCIIOBUSIX;

BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIDHYIO MAacchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMEeHTa 1o (dopmylie
COEIMHEHMSI, MAaCCOBYIO JOJIF0 BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKLINH;

coOirofarh  MpaBWiIa  MOJNb30BAHMS ~ XUMHUYECKOM  MOCYJOM U
1a00paTopHbIM  O0OPYAOBAHMEM, a TAaKXKe IMpaBUia OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUUSMH [0 BBIIOJHEHHIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYEHHUIO U COOUPAHHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOro ra3a);

OPOBOAUTh  pEaKUUH, [OATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PaclO3HABaTh OINBITHBIM MYyTEM XJIOpUA-, OpoMuUa-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI,



KaTUOHbl aMMOHHSI M HOHBI M3YYEHHBIX METAIIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENBHON NEATEIbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alMI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€M — JJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMHUUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHBbIE METOJbl T[O3HAHUA —
HaOJIOICHUE, M3MEpPEHHe, MOJCIMPOBAaHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosaun4yecTBo 4acos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U (undposbie)
KouTtpoJsbHbie [MpakTHyeckne
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMusi — BaKHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M TIPAKTHIECKOM 5 2
NesITeIbHOCTH YeJIOBeKa
BemiecTBa 1 XuMu4eckue
1.2 15 1
peakiuumn
Hroro no pazueny 20
Pa3nen 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
51 Boznyx. Kucnopoa. [Tonstue 06 6
' OKCHJIaX
Bonopoa.Ilonsitue o kucnorax u
2.2 8 1
COJISIX
Boga. PactBopsl. [Tousitue 06
2.3 P 5 1 1
OCHOBAaHUAX
OCHOBHBIE KJIaCChI
2.4 . 11 1 1
HEOPraHUYECKUX COECTUHEHUM
HWroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xummnueckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




[Tepuonnueckuii 3aKOH 1
31 [Tepuonuueckas cucrema 7
XUMHUYECKHX dj1eMeHToB 1. 1.
Menaene-eBa. CtpoeHue aToma
XumMmuueckas CBS3b.
3.2 OKucIuTeNbHO- 8 1
BOCCTAHOBUTEJIBHBIE PEAKIIUN
Hroro no pazneny 15
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME
9 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpoabnbie  IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypesI
Pa3nen 1. BemecTBO 1 XuMu4ecKne peakiun
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 1
OCHOBHBIX pa3/JeloB Kypca 8 Kiacca
12 OCHOBHUBIG 3aKOHOMEPHOCTU XUMHUYECKUX 4
peakiui
13 DIIEKTPOIUTHYECKAs JUCCOLNALIHS. 8 1 1
XUMHUYECKUE PEAKIIUU B PACTBOPAX
Hroro no pazueny 17




Pa3gen 2. HeMeTaJIbI M UX COCIUHEHU ST

OO61mas xapakTepuCTHKa XUMUYECKUX

2.1 4
anemeHToB VIIA-rpynmnsl. ["anorenst
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6
COEIMHEHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7
COEIMHEHUS
OO01mast xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepon u 8
KPEMHUU U UX COCTUHECHUS
Hroro no pazueny 25
Pa3nen 3. MeTasuibl 1 UX COeIMHEHUS
3.1 OO01Ie CBOMCTBA METAJLIOB 4
3.2 Baxueiiine MeTanibl U UX COETUHEHUS 16
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:kapomasi cpeaa
4.1 BemectBa 1 Matepuaibl B )KM3HU YEJIOBEKA 3
Hroro mo pazueny 3
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Kontpoaenkie  Ipakrudeckue i[fiy‘leﬂl/lﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTsI padoThbI pecypenr
1 [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1
yenoBeka. Tena u BemecTna
2 [Tonsatre o MeTOMaX MO3HAHUS B XUMUH 1
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUX U PUEMBI 1
oOparieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEM
4 UYucrele BemecTBa U cMecu. CrocoOsl 1
paszaeneHus cMecen
[Tpaktrueckas padota Ne 2 «Paznenenue
5 cMmecel (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1
XUMHYECKHX JJIEMEHTOB
[IpocTeie U coXHBIE BElIeCTBa
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuaeckas opmysa. BaaeHTHOCTh aTOMOB 1
XUMHYECKHUX 3JIEMEHTOB
11 OTtHocuTENbHAs aTOMHAs Macca. 1




OrHocuTenbHas MOJICKYJIsIpHad Macca

MaccoBas J0JI XUMHYCCKOI'O 3JIEMCHTA B

12
COCIMHEHUU

13 KomnuectBo BemectBa. Monb. MossipHast
Macca

14 dOu3nUecKue U XUMUYCCKHC SIBJICHUS.
XuMHUECKast peakuus

15 [Ipu3Haky ¥ ycIoBUs MPOTEKAHUS
XUMHYECKUX PEaKIUi

16 3aK0H COXpaHEHHUs MacChl BEIIECTB.
XUMUYECKUE YPABHEHUS

17 Brruncienus KkoaudecTBa, MacChl BEIIECTBA
110 YPaBHEHUSIM XUMHUYECKUX PEaKIUil
Knaccudukanms XuMruaecKux peakiuit

18 (coenuHeHus, pa3ioKeHHs, 3aMELICHUs,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHuKIoneauct. O0o0mEeHne
cucTeMaTH3allus 3HaHUI

20 KonrtponsHas padora Nel mo reme
«BermecTBa 1 XUMHUYECKHE PEAKITAN
Bo3nyx — cmech razoB. CocraB Bo3ayxa.

21 Kucnopos — a5eMeHT U IpocToe BEIIECTBO.
O3zo0H
dOu3nvecKknue U XUMUYECKUE CBOMCTBA

22 KHUCJIOpo/ia (peaKkIuy OKUCIECHUS, TOPEHHUE).
[TousTue 00 okcugax

23 CriocoObI TOTydeHUsT KUCIIOPO/ia B




nabopaTopuu ¥ MPOMBIIUICHHOCTH.
[Ipumenenue kuciopoaa

TennoBoit 3¢ (pekT XUMUUeCKoi peakiuu,

24 MOHATHE O TEPMOXHUMHUYECKOM YPaBHEHUU,
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
TommmBo (HeTh, yroas U METaH).

25 3arpsi3HEHUE BO3lyXa, CITIOCOOBI €T0
MPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme

26 «I[Tomydenne u coOupanue KUCIopoa,
W3yYEHHUE €r0 CBOMCTB)

97 Bomopoa — 31eMeHT 1 MPOCTOe BEIIECTBO.
Haxoxnenue B mpupoe

28 DU3NYECKUE U XUMUYECKUE CBOMCTBA
Bogopoaa. [IpumMenenne Boopoaa

29 [ToHsiTHE O KUCIOTaX U COJAX

30 CriocoOsI moTydeHus BOAOPOia B
naboparopun
[TpakTrueckas padota Ne 4 o Teme

31 «[lonydyenne u coOupanue BOJAOPOA,
W3YyYEHHUE ETO CBOMCTB)»

32 Momsipabiii 00bEM Tra3oB. 3aK0H ABOTaIpoO
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

33 rasa o ero M3BeCTHOMY KOJINYECTBY
BEIIECTBA UIIH 00BEMY
Brruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO

34 peaKiy Ha OCHOBE 3aKOHA 0ObEMHBIX

OTHOIIIEHNH ra30B




35

dusnueckre U XUMUYECKHUE CBOMCTBA BOJIbI

CocraB ocHoBauuii. [Tousarue 00

36
WHAKATOpax
Bona kak pactBoputens. HacblieHHbie U

37 HEHACHIIIICHHBIC PacTBOPHI. MaccoBas 10
BElIECTBa B pacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHrEe PacCTBOPOB C
onpeaeIEHHON MacCOBOM JT0JIEH
PAacCTBOPEHHOTO BEIIECTBAY»

39 KontponsHas pabora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

40 Oxcuppl: cocTaB, KiaccupuKalus,
HOMEHKJIaTypa
[TonydyeHnue u XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

42 OcHoBaHusI: cOCTaB, Kiaccudukams,
HOMEHKJIaTypa

43 ITonyyenue u XMMHUYECKHE CBOMCTBA
OCHOBaHHI

44 Kucnotsr: cocras, kinaccuduxarmus,
HOMEHKJIaTypa

45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIIOT

46 Comnu (cpemnue): HOMEHKIIATypa, CIIOCOObI
MOJIy4eHUs, XUMUYECKUE CBOWCTBA

47 [TpakTrueckas padota Ne 6. Permenue

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME




«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COCTUHEHUN)

48

['enernueckas cBsi3p MEKY KilaccaMu
HEOPraHUYECKUX COCIUHEHUN

49

O0001IeHre U cUCTEMaTU3aIis 3HAHUI

50

KonrtponsHas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
COCIUHECHUI"

o1

[TepBbie MOMBITKY KIACCH(PUKAITUU
XMMHYECKHUX 31EMEHTOB. [IoHsATHE O Tpymmax
CXOJHBIX DJIIECMEHTOB

52

[Tepuonuueckuii 3akon u [lepuoanueckas
chcTeMa XuMHIecKux sineMeHToB Jl. H.
Menneneena

53

[lepuopl, TpyMIIbI, MOATPYIIIHI

54

Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP.
N3oronsr

55

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoanyeckoii cucremst 1. U.
Menpeneena

56

XapakTeprucThKa XUMHYECKOTO 3JIEMEHTA 110
ero noJjioxkeHuto B [leproanueckoit cucreme
. . MenneneeBa

57

3nauenue [lepuoguueckoro 3akona st
pa3BuTus HayKu U npaktuku. . 1.
MenpeneeB — y4€HbIN, NIEIAror u
rpak1aHUH

58

DNEeKTPOOTPULIATEILHOCTH ATOMOB




XUMUYECKHX 3JIEMEHTOB
59 Honnast xumuieckast cBs3b 1
60 KoBasieHTHas moJsipHas XUMUYECKasi CBSI3b 1
61 KoBaneHTHas HenossspHash XUMUYECKasi CBS3b 1
62 CreneHb OKHCIIEHUS 1
63 OKUCINTENEHO-BOCCTAHOBUTEIILHBIC 1
peakuuu
64 OxucauTenu U BOCCTaHOBUTENIN 1
65 KontponsHas pabora Ne4 o reme 1 1
«Ctpoenue aroma. XUMHU4ecKast CBS3b»
66 PeseprubIil ypok. O600611eHIE 1 1
cucTeMaTU3alus 3HaHUH
67 PeseprubIil ypok. O600611eHIE 1 1
CUCTeMaTH3alus 3HaHUH
68 PesepBHelit ypok. O600ICHHE 1 1
cucTeMaTU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
9 KIIACC
KouaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoambie — Tlpaktiieciie il:syqemfm :)lﬁ]()l;I;OBaTeJILHLIe
padoTsI padoThI pecypenr
1 IIepuonnueckuit 3akoH. Ilepuonnueckas 1
crucTemMa XMMHAYECKuX anemMeHToB /1. U.




Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH CBOWICTB
XUMHYCCKUX 3JICMCHTOB IMCPBLIX TpéX
NEepHOJIOB

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Bunsl XuMu4uecKkoil CBS3U U THIIBI
KPUCTAUINYECKUX PEMIETOK

KonTtponsHas padora Nel o teme
«[ToBTOpEeHuE U yriaydneHue 3HaHuH
OCHOBHBIX pa3ZeyioB Kypca 8 kiacca»

Knaccudukanmst XuMHUUeCKUX peakIfi mo
Pa3IUYHBIM TPU3HAKAM

IIoHsATHE O CKOPOCTH XUMUYECKON
peakuuu. [IoHATHE O TOMOTEHHBIX U
TETEPOTrE€HHBIX PEAKIMIX

IToHsATHE O XUMHUUECKOM PAaBHOBCCHUHU.
@DaKTOpPBI, BIUSIOIIKNE HA CKOPOCTh
XUMUYECKOU PEAKLUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE
peaxiuu

10

Teopust 3IEKTPOTUTUYECKOMN
muccouunanuu. CHUibHbIE U c1alble
DJIEKTPOJIUTHI

11

HNouHble ypaBHEHUS peaKkIuid

12

XUMUYECKUE CBOWCTBA KUCIOT U
OCHOBaHUI B CBETE MPEACTABICHUN 00




BHCKTpOJIHTI/I‘IeCKOfI JAUCCOIIHMal 1

XUMHYECKHE CBOVMCTBA COJIEU B CBETE

13 IpEJCTaBICHUN 00 IEKTPOIUTHUCCKOM
JUCCOLIUAITIT

14 [TonsiTe o TuIpOIU3E Comei

15 O0o01IeHre U cUCTeMaTU3alus 3HAaHUN

16 [Tpaktrueckas padora Ne 1. «Pemenue
9KCIIEPUMEHTANBHBIX 3a7au»
KonTtponbHas padora Ne2 o teme

17 «DNEKTPOIUTUYECKAS TUCCOLIUAIIHS.
XUMHYECKUE peakllui B PACTBOPAX»

18 OO01mast xapakTepuCTHKA TaJIOT€HOB.
XUMHUYECKUE CBOKMCTBA HA IIPUMEPE XJI0pa
XnopoBogopoa. ComnsiHast KHCIIOTA,

19 XUMHUYECKHE CBOMCTBA, MOYICHHE,
PUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme

20 «ITomydenne CoITHON KUCTOTHI, U3YUCHUE
€€ CBOMCTB»

Brruncnenus o ypaBHEHUSIM XHMHYECKUX

21 peaKIuii, eclii OJWH W3 PEarecHTOB JaH B
n30BITKE

99 OO01mmas xapaktepucTrka 31eMeHToB VIA-
TPYIIIBI
AmioTponHble MO (UKALIMK CEPBI.

23 Haxoxxnenne cepbl 1 €€ cCOeITMHEHNN B
npupoge. XuMHUYECKHE CBOMCTBA CEPhI

24 CepoBoaopoj, cTpoeHue, (pu3ndecKue u




XUMHUYECKUE CBOUCTBA

25

Oxcunpl cepol. CepHas KUCIIOTA,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
HNPUMEHEHHE

26

XUMHYECKUE peakllui, JIexkKallle B OCHOBE
MIPOMBIIIIEHHOTO CII0C00a MOIy4YeHUS
CEpPHOM KUCIOThL. XUMUYECKOE
3arpsiI3HEHUE OKPYIKaIOIIEN Cpebl
COCIMHEHUSIMU CEPhI

27

Brruncnenne MmaccoBoy 1OIH BEIXOZA
MPOJIYKTA PEAKIIH

28

OO01mas xapakTepucTuka 3J1eMeHTOB VA-
rpymnibl. A30T, pacCpOCTpaHEHHUE B
npupoze, GU3NIeCKue 1 XUMHIECKHE
CBOMCTBa

29

AmMMHaK, ero Gpu3n4YecKue 1 XUMHYECKUE
CBOMCTBA, ITOJIy4CHUE U IPUMEHEHUE

30

[Tpaktrueckas padota Ne 3 o Teme
«ITonydyenre aMmmmuaka, U3y4yeHue ero
CBOWCTB»

31

A3oTHas kucioTta, e€ Gu3nIecKue u
XUMHUYECKHUE CBOMCTBA

32

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQUE€CTBE MUHEPAIBHBIX
ynoOpeHuit. XuMHU4YecKoe 3arps3HeHUE
OKpPY’KaroIlle cpebl COEUHEHUSIMHU a30Ta

33

®docdop. Okcun dhocdopa (V) u
docdopnas kucnora, pusndeckue u




XUMHUYCCKUC CBOI>'ICTBa, MOJIY4YCHUC

34

Hcnonp3oBanue pocdaroB B kauecTBe
MUHEPATBHBIX YIO0OpeHHiA. 3arpsi3HeHne
IpUPOIHOH cpeapl hocharamu

35

VYrnepon, pacipocTpaHeHUE B IPUPO/IE,
du3nvecKrue 1 XUMHYECKHE CBOMCTBA

36

Oxkcupel yraepoaa, ux Gu3ndeckue u
XUMHYSCKHE CBOMCTBA. DKOJIOTHUECKHUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yriepona (1V)

37

VYroanHag KUCIoTa U €€ CoIn

38

[Tpaktuueckas padota Ne 4 o Teme
"[TonydyeHue yrieKuciaoro rasa.
KauectBenHas peaxius Ha KapOOHAT-HOH"

39

[TepBoHavanbHbIe MOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yTiepoaa

40

Kpemnuii u ero coenunenus

41

[Tpaktuueckas padota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxHeie HeMeTalIbl U UX
COCTMHEHUS»

42

Kontponbras padota Ne3 mo teme
«Baxuenime HeMeTaJUIbI U UX
COEIMHEHUI

43

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METaJUI0B. MeTayunueckas
CBSI3b M METaJTNYecKasi KpUCTAJUIMYECKas




pemérka. PU3nyYecKue CBOMCTBA METAJIIOB

XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKHUN psij HANIPSKEHUN
METAaJLJIOB
OO6mue cnocoObI MOTYyYEHUS METAJIJIOB.

45 CnnaBbl. BeruucneHnus o ypaBHEHUSIM
XUMUYECKHUX PEaKIIUid, €M OJIUH U3
pEareHTOB COACPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAJLIOB

47 [[lenouHble METATIIBI

48 OKcuapl ¥ THAPOKCUIIBI HATPUS U KAJTHSI

49 [lenouHo3eMeIbHBIC METAILIBI — KaIbIHH
1 MarHui

50 Baxueime coenuHEHNS KaJIbIIU

51 O0001IeHNEe U CHCTEMAaTH3alKs 3HAHUI

59 JKEcTKOCTE BOIBI U CIIOCOOEI €8
yCTpaHEHUS
[TpakTrueckas padota Ne 6 o Teme

53 "YKEcTKOCTEL BOIBI M METOMEI €€
ycTpaHeHus"

54 AnroMuHUH

55 AmMdoTepHbIe CBOICTBA OKCHUIA U
THUAPOKCUIA

56 Keneso

57 Oxcuipl, THAPOKCUIBI 1 coitu xkene3a (1)
u xenesa (111)

58 O00011eHNe U cUCTEMATU3ALNS 3HAHUN




[IpakTuueckas padora Ne 7. Perenue

59 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
«Baxaennme MeTaliIbl M UX COSIMHCHUS
Brrurcnenus o ypaBHEHUSIM XHMHYECKUX
peakiuii, eciii OAMH U3 PEareéHTOB JAaH B

60 U30BITKE WU COACPIKUT IPUMECH. 1
Brrunciennsa MaccoBoil 10U BBIXOA
MPOJIYKTA PEAKIINH

61 O0001IeHNEe U CHCTEMAaTH3alKs 3HAHUI 1

62 Kontposbnas padota Ne4 o teme 1
«Baxaennine MeTaliIbl M UX COSIMHCHUS

63 BemiectBa u maTepuanbl B HOBCEAHEBHOM 1
JKM3HH YeJI0BEKa

64 XUMHYECKOE 3arpsA3HEHUE OKPY KaIOIIeH 1
cpenbl

65 Ponps xumMuu B pemieHn# SKOJIOTHIECKIX 1
npo0em

66 PesepBHeIil ypok. O600IICHHE 1 1
cucTeMaTu3aIus 3HaHui

67 PesepBHeIil ypok. O600IICHHE 1 1
cucTeMaTu3aIus 3HaHui

68 PeseprubIil ypok. O6001IeHNE 1 1
cUCcTeMaTH3alus 3HaHUu!

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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