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MMOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Taxxke Ha oOcHOBe denepaibHON paboyeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPEnogaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Yy4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbraram oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH U3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH MPECTABICHUS O B3aWMOIIPEBPAIICHUIX
PHEPruM M 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 001Ie U PYyHKIIMOHAIbHON TPaMOTHOCTH;

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

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



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

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

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

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOTUTHYCCKON IUCCOIMAIlMM BEHIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHIS (GYHKIUA OOBSICHEHHS € IPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyUYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHMYECKON COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTMKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpYKaOIUHA MUPY,
«buosorus. 5—7 kimacce» n «Dusznka. 7 xkinace.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITEILHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JIOCTYITHBIX 00OOIICHUIT MHPOBO33PEHUECKOTO0 XapakTepa, S3blka HAyKH, B
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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
NEeATEIbHOCTH, OCBOCHMHM NpaBU 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

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

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKoe MpUOOIIeHHUE
oOydaromuxcsi K CaMOCTOATEIbHON IMO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, UCIOJb3YysSd 3HAHMUS U OMbIT, MOJIYYCHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHATh MX TMpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYZIOBOM JEATEIIbHOCTH;

— ¢dopmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsI BBIPAOOTKH SKOJIOTMUYECKU
1eJIeCO00pa3HOro0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOTHON CPEbL;

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

OO1iee YMCIO YacoB, OTBEACHHBIX I HM3Y4YEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXKXAHHME 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 0 MeTOax MO3HAaHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

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

Xumudeckas ¢Gopmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COEIUHECHUMU.

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

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

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
(bU3NYeCKuX CBOWCTB O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHMCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
M3yYeHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApWBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKU MTOBAPESHHOU
coid, HaOJIOJEHWEe W  ONHUCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(ILIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 31€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuppl. [Ipumenenme kucmopoma. CrocoObI
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MOJYYEHHsS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(GUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopoxa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucmotsl u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas 0Ji1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHSI.
Ponp pacTtBOpOB B Ipupose U B KU3HU 4esioBeka. KpyroBopor BoAbI B IpUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkinatypa oxcumoB. @Du3ndeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

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

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KuUCHOT. Psanx akruBHoctM MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

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

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIy4YECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEpUaioB), HaOIIOAEHHE OOpa3lOB BEILECTB
KOJIMYECTBOM |1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUsS BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
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uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

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

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

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W ATUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. DOu3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. . Menneneena.

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

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

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

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakliy pa3ioKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEeHHO-HAY4YHbIE MOHATHUS: HAay4HbIH (akT, rumnoresa, Teopus,
3aKOH, AaHaJIM3, CHUHTE3, KJIacCuPUKalus, TEePUOANIYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEILECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUHM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

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

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

paBHOBECHS.
OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUU,  JAJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocrtaBneHue  ypaBHEHUH
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO Oaianca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [[OHATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMANMUA KHUCJIOT, WIEJI0YEd U COJEH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuuid HOHHOrO  OOMEHa
(oOpazoBaHue ocajaka, BBIJACICHUE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCTUHEHMs), pAClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbI0O KAYECTBEHHBIX pEaKIMid Ha HOHBI, pELICHUE
DKCIEPUMEHTAJIBHBIX 3a/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
(B3aUMOJEHUCTBHE C METaNlaMH, HEMEeTa/llaMH, [Ieso4amMu). XJIO0pOBOAOPO/I.
CosisiHasg KHCIIOTAa, XMMUYECKUE CBOMCTBA, MOJYyYE€HUE, NMpUMEHEHUE. [[elicTBHe
XJIOpa U XJOpPOBOJOPOJa Ha OPraHU3M uYelloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CcTeneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas 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
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cynb¢ar-uon. Haxoxaenue cepbl U €€ COEAMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyuyeHUe U nmpuMenenne. Conu aMMOHus,
ux (U3MUECKUE 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 OKpYXKarollei cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre 1 XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcrnons3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUabl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKrue U XMMUYECKHE CBONCTBA,
nojsyuyeHue U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MMOHATHS 00 OPraHUYECKUX BEIIECTBAX 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, OeJIKax, yriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHeillline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,
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CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEJMHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
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
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcCTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 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, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MENIBIO
(BOBMOXKHO  MCIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3y4YEeHUe Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJy4yeHUE, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOWCTB YIJICKHUCIIOTO Tra3a, MPOBEJICHHE KAYECTBEHHBIX PEaKkiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHeuIre HeMeTaulbl U UX COCAUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast xapakTepUCTHUKa 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.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[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
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TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne 1mEenoYHbIX METANIOB M HUX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B Ipupoie. PU3nyecKue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelive coequHEHUS Kaiblusg (OKCHJA, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHS, IIUHKA, KeJe3a
(IT) u xxenesza (I11), mequ (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BaxHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHN 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEpPHbIE
MaTepuabl).

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

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszmka: Marepusi, aToM, OJCEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYITPOBOJTHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COTHIIE.

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

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOT O OBIIIET'O OBPA3OBAHU A

JINYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3ynbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YEHUSI XMMHUU B €IMHCTBE y4yeOHOU U
BOCIIUTATEIIBHOM  JEATEIbHOCTH B  COOTBETCTBUM C  TPAaJAWLHOHHBIMU
POCCUICKUMH COLUOKYJbTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBHJIAMU M HOPMaMH TOBEJEHUS U CIIOCOOCTBYIOT
MpoIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATTU3AINH 00yUJarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYaroOLIUXCS
PYKOBOJCTBOBAaTbCA CUCTEMOW TMO3UTHMBHBIX IIEHHOCTHBIX OpUEHTALMU U
paclIMpeHre OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOr0 BOCIMTAHUSA:

LIECHHOCTHOTO  OTHOLIEHHUSI K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0, MOHUMAHUS 3HAYEHUS XUMHYECKOMN
HAyKW B ’KU3HU COBPEMEHHOI'0 O0IEeCTBA, CIOCOOHOCTH BIAJE€Th JOCTOBEPHOM
uHpopmaImer O TMepeNOBBIX JOCTHKEHUSX U OTKPBITUSIX MHUPOBOM U
OTCUECTBCHHOW XWMHUHU, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUPaA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NOPEACTABICHUS. O COLMAIbHBIX HOPMAaX M MPaBUIIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B  KOJUIGKTUBE, KOMMYHHKATHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIENOBATEILCKONW, TBOPUYECKON W JIPYTUX
BUJIaX JAESATENbHOCTU, TOTOBHOCTU K pa3HOOOPa3HOl COBMECTHOM AESITEIbHOCTH
IIPU BBITIOJIHEHUH YYEOHBIX, TO3HABATENbHbBIX 33/1a4, BBIIOJTHEHUN XUMUYECKUX
OKCIIEPUMEHTOB,  CO3JIaHMU  Y4YEOHBIX  TPOEKTOB,  CTPEMJICHHUS K
B3aMMOTIOHMMAHUIO W  B3aUMOIIOMOIM B  Tpollecce dITOH  ydueOHOM
NeATeIbHOCTH, TOTOBHOCTH OIICHHWBAaTh CBOE TMOBEJICHHE U TIOCTYNKU CBOUX
TOBAPUILIEH C MO3UIIMK HPABCTBEHHBIX M MPABOBLIX HOPM C YYETOM OCO3HAHUS
MOCJEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 MO3HAHUA:

MHPOBO33PEHUYECKHUE MPEJICTABICHUS O BEUIECTBE U XUMUYECKOU pEeaKini,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTY Hay4HOU KapTHUHBI MUPA, IPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA MPUPOJAbI, B3aHUMOCBS3SIX YEIOBEKAa C
MPUPOJHOU CPEION, O POJIM XUMHUHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAMMBIE i1 OOBSCHEHHUS HAONIOAAEMBIX MPOIECCOB U
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SBJICHUH, MMO3HABATEIbHON, MH()POPMAIIMOHHON M YMTATENbCKOW KYJIbTYphI, B
TOM YHUCJIE€ HABBIKOB CaMOCTOATEIbHOW pabOThl C Yy4eOHBIMU TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpPOM,  JIOCTYIHBIMH  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEeC K OOYYEHHMIO M TMO3HAHUIO, JIOO03HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTP K CcaMO00pa30BaHUIO, TMPOEKTHOM U  HCCIEeN0BATENbCKON
JEeSATEIBLHOCTH, K OCO3HAHHOMY BbIOOPY HAIpaBJICHHOCTU U YPOBHS 00y4YeHHUS B
JlaJIbHCUILIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTU HU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKHM Ha 3[I0POBBIA 00pa3 JKHU3HH, OCO3HAHHE MOCIEACTBUN U
HENPUATUE BPEIHBIX MNpUBBIYEK (YMOTpeOJEHUs alIkoroJyisg, HapKOTHKOB,
KypeHHUsi), HEOOXOJAMMOCTH COOJIFOJICHUS MpaBUi  OE30MAaCHOCTH  MPH
oOpallleHuU C XUMUYECKIMH BEILIECTBAMU B OBITY U peabHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY HM3yUeHHI0 MpodeccHil U TpyAa pa3iIndyHOro
poja, yBaXXEHHE K TPYIy U pe3ysibTaTaM TPYJIOBOW NESITEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS! MPEIMETHBIX 3HAHUM M0 XMMHH, OCO3HAHHBIA BHIOOD
WHAVBUAYAIbHON TpPAaeKTOPHUM TPOJOJDKEHUS 0o0pa3oBaHHs C  Y4YETOM
JMYHOCTHBIX MHTEPECOB M CLIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEHN, YCMEemHOW MNPpodheCCHOHAIBHON NESITEIBHOCTH W Pa3BUTHS
HEOOXOJMMBIX yYMEHUH, TOTOBHOCThH aJalTHUPOBATHCS B MPOPECCHOHAIBHON
cpene;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBaHUs, TOHUMAHHUE LIEHHOCTH 3JI0POBOTO
u Oe3omacHOro ooOpasza >KHW3HHM, OTBETCTBEHHOE OTHOUIEHHUE K COOCTBEHHOMY
(bu3MYECKOMY U TMCUXUYECKOMY 3I0POBBIO, OCO3HAHHUE LIEHHOCTH COOJIIO/ICHUS
npaBmil 0€30MacCHOrO TOBEACHUS NpU paboTe ¢ BEIIECTBAMU, a TaKXKe B
CUTYaLMSIX, YTPOKAOIIMX 310POBbIO U )KU3HU JOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HaHUSI, TOJTyYaeMble IPU U3yYCHUH XUMUHU, JISI
pelIeHns 3a/ad, CBS3aHHBIX C OKPYXKAIOUIEH MPUPOAHOM CpEeAou, s
MOBBILICHUSI YPOBHS SKOJOTHMYECKOM KyJIbTYPbl, OCO3HAHHUSA TJ00aTbHOTO
XapakTepa OSKOJOTMYECKUX MpOoOJeM M IyTell HX pelieHus: MOCPEACTBOM
METOJ0B XUMHUH, FKOJOTHYECKOTO MBIIIIEHUS, YMEHHSI PYKOBOJICTBOBATHCS UM
B MIO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAJILHOM ITPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pE3YyJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33pEHUSI OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHUs,
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MPUHIUI, THUNOTe3a, (aKT, CUCTEMA, MPOIECC, JKCIEPUMEHT U JIPYTroe.),
KOTOpPBIE HCTONB3YIOTCSI B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT HA OCHOBE 3HAaHUM M3 JTUX MPEAMETOB  (POPMUPOBATH
IPEICTaBIICHUE O LEJOCTHOW Hay4YHOW KapTUHE MHUpPAa, U YHHUBEPCAIbHbIE
yueOHbIe ACHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC, DPETYJISTHBHBIC),
KOTOpbIe oOecreynBaioT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIHHOCTH.

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jijornueckue 1eiicTBUA:

YMEHUS HCIOJIH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICT XUMUYECKUX MOHSATUHN (BBIJCISITh UX XapaKTEPHBIS
NPU3HAKH, YCTAHABIUBATh B3AUMOCBA3b C IPYTUMHU TOHSTUSIMU), UCIIOJIb30BATh
HNOHATHS 1J1sl OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBJICHUH, BEIOUPATh OCHOBAHUS
U KpUTEpPUH IJis KIACCU(DHUKAIMKA XUMHUYECKUX BEMIECTB M XHUMHUUYECKHX
peaKiuii, yCTaHABIMBATh MPUIUHHO-CIIEACTBEHHBIE CBSI3U MEXIY OO0BEKTaMU
W3Y4YCHUS, CTPOUThH JIOTUUECKHE PaACCYKIeHUs (MHIYKTHBHBIC, JCIYKTUBHBIC,
10 aHAJIOTHH ), JIEJIATh BHIBOJIbI U 3aKIIOUEHUS;

yMEHUE NPUMEHITh B MPOIECCe MO3HAHUS MOHATHS (NIpeAMETHBIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIEIU, HCIOJIb3yEeMbIE B
XUMUH, TPeoOpa3oBbIBATh IMHUPOKO TMPUMEHSEMBIE B XHUMHH MOJICIIbHbBIC
MPEJCTABICHHUS — XUMUYECKUH 3HaK (CUMBOJI AJIEMEHTa), XuMUueckas Gopmyia
U ypaBHEHHE XMMHUYECKOW PEaKIUU — MPHU PEHICHUH y4eOHO-T03HABATEIbHBIX
3ajay, C y4€TOM OTUX MOJCIBHBIX TNPEICTABICHUNA  BBISBISATH U
XapaKTEepU30BaTh CYIIECTBCHHBbIC TMPHU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMUYECKAX  BEIIECTB M XUMHUYECKUX  PEaKIUW, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBCHHBIC CBS3M W TMPOTUBOPEUUS B
M3y4aeMBbIX MPOIIeCcCcax U SBJICHUSX.

ba3oBble ucciaenoBarebCcKue 1eiCTBUA:

YMEHHUE HCIIOIh30BaTh MOCTABICHHBIE BOTIPOCHI B KaU4€CTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXK€ B KauyeCTBE OCHOBBI Il (POPMUPOBAHUS TUIIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTU BbICKA3bIBAEMbBIX CY>KIECHUM;

NpUOOpETeHNE ONbITa MO TJIAHUPOBAHMIO, OPTaHU3AlMU U TPOBEJICHUIO
YUYEHHYECKUX OSKCHEPUMEHTOB, YMEHHE HaO/olaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO NMPOTHO3UPOBATH €T0 Pe3yibTar, GOpMyIUpPOBaTh 0000IIEHUS
Y BBIBOJIBI 10 pe3yJjbTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHUS, COCTABISAThH
OTUY€T O MIPOJICIIAHHOM paboTe.

Pabora ¢ unopmanmeii:

YMEHUE BBIOMPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HHGOPMAIHIO
pPasIUYHBIX BUAOB U (OPM TMPEACTABICHUS, IMOIYy4aeMyl0 €3 Pa3HBIX
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HCTOYHUKOB (HAay4HO-TIOMYJSipHAsl JUTepaTypa XHUMHUYECKOTO COJAEp KaHUS,
CIpaBOYHbIE TMOcoOusi, pecypchl HTepHeTa), KpUTHYECKH OLIEHUBATH
MPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHUE MPUMEHSThH Pa3InYHbIE METObl U 3aIPOCHI IIPHU TIOUCKE U 0TOOpE
uH(GOpPMallMd U COOTBETCTBYIOIIMUX JaHHBIX, HEOOXOAUMBIX ISl BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3314 OMPECIEHHOTO TUIIa, TPUOOPETEHUE OIBITA
B 00JacTU HCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBIIQ/ICHUE KYJIbTYPOH AaKTHBHOTO HCIIOJNBb30BAHUS PA3IUYHBIX TOUCKOBBIX
CHCTEM, CaMOCTOSATEIbHO BHIOMPATh ONTUMAIbHYIO (OpMYy NpPEICTaBICHUS
uH(GOpPMallM U WJUTIOCTPUPOBATH PEIIaeMble 33/JaYd HECJIOXHBIMU CXEMaMH,
auarpammamu, JpyrumMu popmamu rpa@uku 1 X KOMOUHAIUSMU;

yMEHHUE HCIIOJIb30BaTh U aHAJU3UPOBaTh B Ipolecce Yy4ueOHOH u
MCCIIeI0BATEIbCKON JeSATeIbHOCTH UH(POPMALIKIO 0 BIIMSIHUU
MPOMBIIIJICHHOCTH, CEJIbCKOIO XO3fWCTBA W TPAHCIOPTa HA COCTOSIHHE
OKPYXKaroUEH MPUPOTHOU CPEIBL.

KoMMyHuKaTHBHBIE yHUBepPcaIbHbIe yueOHbIe 1eiiCTBHA:

yMEHUsI 3a7aBaTh BOIPOCHI (B XoJe auanora W (Wiau) IHUCKYCCUH) IO
CYIIECTBY 0OCyXgaeMod TeMbl, (OpMyIUpOBaTh CBOM  MPEAJIOKECHUS
OTHOCHTEJILHO BBITIOJIHEHUS IPEJIOKEHHON 3a/1a4H;

YMEHHSI TPEACTABIATH IOJYYEHHBIE PpPe3yJbTaThl IO3HABATEJIbHOM
AESITeIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTax; JeNaTh IPE3CHTAIHIO
pe3yJbTaTOB BBIIOJHEHHUS XHUMHYECKOTO JKCIepUMEHTa (1abopaTOpHOTO
OIIbITa, TAOOPAaTOPHON PabOTHI MO MCCIEAOBAHUIO CBOMCTB BEUIECTB, Y4eOHOTO
IIPOEKTA);

YMEHHSI Yy4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOI
MO3HABATEIbHON M  HUCCIIEAOBATEIIbCKOM  MEATENbHOCTH TPH  pEIICHUH
BO3HHKAIOMIKX Mpo0jeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHMSA
no3uiii  (oOcyxJaeHusi, OOMEH  MHEHHSIMH, «MO3TOBBIE  IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JCHCTBHIA, ONpEeIeHne KPUTEPUEB IO OLEHKE
KauyecTBa BBIIOJIHEHHOM pabOThI U ApyTHE).

PeryisiTUBHbIEe YHHBepcaJbHbIe YUeOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOSATEIBHO OINpPENEeNATh eI AeATEIbHOCTH, TUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
IesITeNIbHOCTb, BBIOMpaTh Hanbosee 3¢ (HeKTUBHBIE CIIOCOOBI peIIeHNs Y4eOHbIX
U TI03HABATENbHBIX 3a7[ad, CAMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTUPOBAThH
NPEIJIOKEHHBIM AITOPUTM JIECMCTBUM TPU BBINOJIHEHUU 33aJaHUM C YYETOM
MOJTy4eHHs HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEIECTBaX M PEaKIMIX,
OLICHHMBATh COOTBETCTBUE MOJyUYEHHOTO pe3ysbTara 3asBJICHHON 11eJH, YMEHUE
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WCMONB30BaTh W AHAIM3UPOBATH KOHTEKCTHI, MpeJjaraéMble B YCIOBUU
3a1aHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO

COJIepKaHusl, YCTaHOBJICHHOTO JaHHOW (enepanbHO paboueil mporpammoit,
BBIJICIISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
nercTBuil, creuuduyeckue IS MPeIMETHOW o00JacTh «XUMHS», BHJIBI
NEATEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHHUS, €ro HHTEPHpPETALUH,
peoOpa30BaHUIO U PUMEHEHHIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K konmy oOyuenuss B 8 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHIA:

e PACKPBIBATHh CMBICI OCHOBHBIX XMMHUUYECKUX MOHITHI: aTOM, MOJIEKYJIA,
XUMHYECKUHN 3JIEMEHT, IPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL ATOMHAs
Y MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasg J0JIsI XMMHYECKOTO 3JIEMEHTAa B COEAUHEHUH, MOJIIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIHLHOCTD,
CTENEHb OKHUCJICHUS, XUMUYECKasl peaklusl, KIacCU(PUKALUs PeaKInii:
pEaKIuu COEIUHEHUS, PEAKIUU PA3JIOKEHHUS, PEaKIUU 3aMEIICHUs,
peakuuu OOMEHa, 5K30- W SHIAOTEPMHUECKHE pEaKLUH, TEIUIOBOM
addekT peakuuu, SAPO aToMa, DJICKTPOHHBIA CJIOW aToMa, aTOMHas
opOuTanb, paAnyc aToMa, XMMUYECKasl CBSI3b, MOJISIPHASI U HETIOJISIpHAS
KOBAJICHTHAasl CBSI3b, MOHHAsA CBS3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBasi J0Jisl BeuecTBa (MPOLEHTHAs] KOHLIEHTPALHS) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHU H
MIPUMEHSTh 3TU NOHATHS IIPU ONHCAHUY BEILIECTB U UX MPEBPALICHUN;

e HCIMOJb30BATh XUMHUYECKYID CHUMBOJIMKY IS COCTaBiieHUs (HOpMys
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

e ONpENeNATh BaJEHTHOCTh AaTOMOB  OJEMEHTOB B  OWHApHBIX
COCIUHEHUSIX, CTEMEeHb OKWUCICHUS DJJIEMEHTOB B  OMHApPHBIX
COEMHEHUAX, MPUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
COCIMHEHUI Mo (opMysiaM, BUJ XUMHYECKON CBA3M (KOBaJEHTHas U
MOHHAsl) B HEOPTaHUYECKUX COCITMHEHUSX;

e packpbiBaTh cMbich Ilepuogmueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT UX NOJIOKEHUS B [lepuoanueckoi cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEILIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;
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e OIKCHIBATh M XapakTepuszoBaTh TabimuHyro (opmy llepuommueckoit
CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iuyaTh MOHSITUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpynmna)y», masneie
1 OOJIbIIIME MEePUOJIbl, COOTHOCUTh 0003HAUYECHMS, KOTOPhIE UMEIOTCS B
tabnuie «llepuoamueckass cucremMa XuUMUYecKux syementoB J[. .
MeHnneneeBay C YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsj sapa, oOliee Yucio
AJIIEKTPOHOB U pPacHpeieICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUUUPOBATh  XUMHUYECKHE  OJEMEHThI,  HEOPraHU4YEeCKUe
BEIIIECTBA, XUMUUECKUE PEAKIUU (IO YHCIIY U COCTaBY YYaCTBYIOIIHNX B
peaKiuy BEIIECTB, MO TEIIIOBOMY 3D (exTy);

e XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
pa3MYHBIX  KJIaccoB,  MOATBEPXKJas  ONKHCAHWE  IpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

e TMPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XHUMHYECKUX
IpEeBpAIlEHUI B PA3JIMYHBIX YCIOBUSIX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MacChl
BEII[ECTB, MACCOBYIO JOJIO XHUMHUYECKOTO JJIEMEHTa 10 ¢opmMyIie
COCJMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOpPE, IMPOBOAUTH
PACYETHI 10 YPABHEHUIO XUMHAYECKON PEAKIINY;

e TMPUMEHATH OCHOBHBIE ONEpalMUd MBICIUTEIBHOU JEATEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUE, 0000IIeHne, CHUCTeMaTH3alIUIo,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CICICTBCHHBIX CBSI3CH — IS
M3YUYCHHS] CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUil, €CTECTBEHHO-
Hay4yHblE  METOAbl  TO3HAHWUA —  HaAONMIOICHHE,  U3MEpPEHHE,
MOJEIIUPOBAHUE, IKCIIEPUMEHT (pEabHbIN U MBICJICHHBIN );

e CJIENOBATh TMpABWJIAM  T[IOJb30BAHUS XMMHUYECKOM TIOCYIOM U
nabopaTOpHBEIM 000pYJIOBaHWEM, a TaKXKe MpaBuiIaM oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMUSIMH TO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOUPAHMIO
ra3o00pa3HbIX BeEUIECTB (BOJAOpPOAA M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB €  OIPEACIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, [UIAHUPOBATH U MPOBOJUTH XUMUYECKHE HKCIEPUMEHTHI 10
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C IOMOIIbIO
WHJIUKATOPOB (JTakMyc, peHondTaaenH, METUIOPaHXK U APyTrue).

K koniy oOyuenuss B 9 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOMIUXCSl YMEHUI:
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pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKUX MOHSATHI: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO,
CJIOKHOE BEIlIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATETLHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHUYECKas peakuus, XHUMHYecKasi CBs3b, TEIJIOBOU
3¢ (deKT peakuuu, MOJb, MOJSPHBI OOBEM, PacTBOp, SJICKTPOIMUTHI,
HE3JIEKTPOJUTHI, JICKTPOJIUTHUECKAs AUCCOIMAIMS, PEAKIIUH MOHHOTO
oOMeHa, KaTalau3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHUCJIUTENb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
ajtoTponus, amM@OTEpPHOCTh, XHMHYECKass CBsA3b (KOBAJCHTHas,
WOHHAs, METAIMYECKAasi), KpHUCTAJUIMYECKass pelI€Tka, KOppO3us
METaJUIOB, CIUJIaBbl, CKOPOCTh XUMHUYECKON peakiuu, MpeleabHO
nonyctumas konueHtpanus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSTh 3TU NMOHATHUS IPU OMUCAHUY BEILIECTB U UX MPEBPAIICHUN;
WCIIOJIh30BaTh XMMHUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHUS (HOpMYyI
BELIECTB U YPABHEHUN XMUMUYECKUX PEAKIINM;

OMpeNeNsTh BAJICHTHOCTh M CTENEeHb OKUCIEHUS XHMHYECKHUX
AJIEMEHTOB B COEIMHEHMSIX PA3JIUYHOIO COCTABA, NMPUHAMJIEKHOCTb
BELIECTB K OMNpEAENEHHOMY KJIAcCy COEIWHEHHWI mo (opmynam, BHUJ
XUMUYECKOM CBA3M (KOBaJeHTHasi, HWOHHAs, MeETa/lInyecKas) B
HEOPraHWYECKUX COCIMHEHUSX, 3apsij MOHA IO XUMUYECKON dopmyie,
XapakTep cpeibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCAMHEHHI,
TUMN KPUCTAJUITMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBath cMmbich [lepuogmueckoro 3akona J[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHUE: ONUCHIBATh M XapPaKTEpPU30BaTh
Tabnuunyto Gopmy [lepuonnueckoi cucTeMbl XUMUYECKHUX 3JIEMEHTOB:
pa3ianyaTh MOHATHS «TjaBHas moArpymnmna (A-rpymma)» U «moboyHas
noarpynma (b-rpymnma)», Maneie W OOJBIINE MEPUOABI, COOTHOCHTH
0003HaueHHUs, KOTOpPhIE HWMEIOTCS B TMEPUOJUYECKON Tabmuie, ¢
YUCJIOBBIMU ~ XApAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHYECKUX
AJIEMEHTOB (COCTaB M 3apsn sjapa, OOIIee 4YUCIO DJIECKTPOHOB U
pacmpenesieHie WX TO DJJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN B
npezesiax MajblX MEPUOJIOB U TJIaBHBIX MOArPYHI C YYETOM CTPOCHHMS
HX aTOMOB;

KJaccu(UIMPOBATh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUYECKHE PEAKLMU (IO YHCITy U COCTaBY y4aCTBYIOIIHX B
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peaKImMu BEIIECTB, MO TEIIoBOMY 3(PdEeKTy, M0 U3MEHEHUIO CTENeHEeH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHeNUPUIECKHE XUMUYECKUE
CBOMCTBAa TMPOCTHIX M CIOXHBIX BEIECTB, MOATBEpP)KIasi OINHUCAHUE
puMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHUS DJIEKTPOJMTUYECKOW JAMCCOLMALMU KHUCIIOT,
IEJIOYEe W COJIEH, IOJIHBIE M COKpAIIEHHBIC YPABHEHUS PEAKUHMN
MOHHOTO  OOMEHa, ypaBHEHHMsS  peakluid,  MOJITBEPKAAIOIINX
CYIIIECTBOBAHHME TEHETUYECKOW CBSI3M MEXKIY BEIICCTBAMHU Pa3TMYHBIX
KJIACCOB;

PacKpbIBaTh CYUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIui
MOCPEJICTBOM COCTABIJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIUii;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUSI XUMUYECKUX TPEBPAIMICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPDHYI0O U  MOJISIPHYIO MaccChl
BELIECTB, MAacCCOBYIO JOJI0 XMMHYECKOrOo »3JeMeHTa 1o (opmyle
COCIMHEHMSI, MACCOBYIO [IOJIFO BEIIECTBA B PACTBOpPE, MPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XUMHUUYECKON PEaKIInu;

coONoIaTh  NpaBWJIa  MOJIb30BAHUS  XMMHYECKOM TMOCYI0H U
7abopaTOpHBIM 00OpPYIOBAHMEM, a TakKXKe IpaBWia OOpalleHHs C
BELIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO W COOMPAHHIO
ra3000pa3HbBIX BENIECTB (AMMHAKa U YTIICKHUCIIOTO Ta3a);

OPOBOJUTh  PEAKIMHU, TMOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pPa3MYHBIX BEILIECTB: pPACHO3HABATH OIBITHBIM MYTEM  XJIOPHI-,
Opomun-, womua-, Kapbonatr-, Qocdar-, cunmukar-, cynbdart-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUS W MOHBI M3YYEHHBIX METAJLJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYCCKUX BEIICCTB;
OPUMEHSATh OCHOBHBIE ONEpPAllMd MBICIUTEIIbHON JACSTENbHOCTH —
aHalM3 MW CHUHTE3, CpaBHEHUE, 000O0IIeHHe, CHUCTeMaTH3allUIo,
BBISIBIICHUC TTPUYMHHO-CJICICTBEHHBIX CBS3EH — ISl M3yYEHUSI CBOWCTB
BCIIECTB W XHWMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METOIbI
MO3HaHUs — HaOJI0JIEHUe, U3MEpPEHUEe, MOJICIMPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN ).
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