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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpamMmbl
BOCITUTAHUS U C YUYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYy EMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIbHOCTU OOYYalolierocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJICp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

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

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUM
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSS (YHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyUYEHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHne XMMHUM NOPOUCXOIHUT C NPHUBICUECHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUeOHBIX MpeaMeToB: «OKpYKaroIUi MUPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYITHBIX 00OOIICHUIT MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAyKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENIbHOW M y4eOHO-MCCIIEeNOBATEIhCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HaYEHUE MPUOOPENH TaKHe MEIH, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0ydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIIBHONW NIEATEILHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCiaoBHM, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIUMUCS
OTIbITa PA3HOOOPA3HOW MESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), UMEIOMNUX yHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSICHATH U OICHUBATH SIBJICHUS
OKPY’KaIOIIEeT0 MHPA, WCIOJB3ys 3HAHWUS WM OIBIT, MOJTYYEHHBIC TPU HU3YUYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYZIOBOM JESITEIIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWM IS BBIPAOOTKH HSKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIEISAX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOLIEH TPUPOTHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHWI0O HAa OCHOBE YCBOEHHUS OOIIEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIS W HANpPaBICHHOCTH AAIbHEUIIIETO
oOydeHwus.

OO1iee 4YMCIO 4YacoB, OTBEACHHBIX I HM3Y4YEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0o o0pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATIpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

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

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisI XUMUYECKOTO 3JIEMEHTA B
COCIUHEHHNH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

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

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 000pPYJOBaAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKUX CBOWCTB 0O0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (II),
U3y4YEHUE CIOCOOOB pa3JeeHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWE U  ONHWCAHWE  Pe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT U MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jabopatopud U HOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MMAPHUKOBOI0 3(pekTa, pazpyileHrue 030HOBOrO CIOs.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

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

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopot BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusnmdyeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHui. [losryuenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[Tosrydyenue KUCIoT.

Conu. HomeHnkiatypa coseil. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJIyUYCHHUE,
coObupanue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOI0IeHNe
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHuE, PpACIO3HABAHUE M H3yUCHHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUUil HEUTpaJIM3alHM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

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

[lepBble TOTMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM()OTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIH (akT, rurnoTesa, Teopus,
3aKOH, aHalu3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEIIECTBA, Ia3, (pU3MyYecKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

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

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepunoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

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

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TemIoBoMy 3((deKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peakiuu. CocraBnenue YPaBHEHUMU



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

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

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

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJEN
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEecKHe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTalllaMH, [Ieso4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHHue, (U3NUECKUe U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs peaKlns Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeabl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, OJyueHue U npuMenenne. Conu aMMOHuS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydyeHue, (PU3NYEeCKue U XUMHUYECKUe
CBOMCcTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KauyeCTBE MHUHEPAIbHBIX
yno0peHuii. XuMU4eCKoe 3arpsi3HeHUEe OKPYKalolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKre U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OpEHUM.

OOmas xapakTepuctika 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PaCIpOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yIiiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUEe U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riao0aJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coau, X GU3NYeCKre U XMMUYECKHE CBOMCTBA,
noyiydeHue W mnpuMmeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBeE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX poJib B OBITY W TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaX, yriieBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha Cylibdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3YYE€HHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyuYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUCHHE
CBOMWCTB YTJIEKHMCJIOTO Trasa, MPOBEJICHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHenIIne HEMETauIbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XumMu4eckux syemeHToB /J[. U.
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas: ~ KpUCTa/UIMUecKas  pemie€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHusi MeTauioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaIIbI: MOJOXKeHUe B lleproguyeckoil cucTeMe XMMHUYECKHUX
anemenTtoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. Pu3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KEeHUE B [lepuoanyeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aroma, HaxOXIeHUE B mnpupoae. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xkene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJNb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajablUs, aTlOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAEeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMycTUMas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW W3YYSHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIIBI W3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

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

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMaHWS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMOJHEHHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Yy4YeOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOW JKU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢uznYeCKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIIMUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4UeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUA,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX IS BBITOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIHUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TNPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OIpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEIH, YMCHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiui,
AP0 aToOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJis BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIOKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuoguueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



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

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTUMAas
xoHuentpaus I1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajlbIX MEepUOOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIAy M COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEHENW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IpUMEpPaMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

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



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyol U
Ja00paTOpPHBIM  O0OpYy/IOBaHWEM, a Tak)Ke IpaBWia OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAy4YHBIC METOIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJyudecTBO yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
KountpoabHbie IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

’ MPAKTUYECKOU S TETBHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BerecrBa 1 xumMuueckue 15 1 Bbu6nuoreka [JOK

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

Hroro no pazneny 20

Pasznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubmumoreka [IOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢
)9 Bonopon. [lonsitue o kucnorax 2 1 bu6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Nroro no pazgeny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguveckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT



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

[lepronnueckuii 3aK0H U

11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [JOK
XAUMHUYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
XuMu4decKas CBA3b.

3.2 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
21 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["aorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PyTaL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa LIOK
) . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

bu6mmoreka [IOK
1 I 4
3 Obmpae cBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHEUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus U oOKpyKammas cpeaa
4.1 BermecTBa 1 MaTepualinsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouunyecTBo 4acos JIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpasoBaTejbHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuia

3 paboTHI B 1abOpaTOpuu U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecu. CriocoObl 1 bubmoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmorexa [IOK

A . p p https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
bubmunoreka LIOK
6 A 1
TOMBIH MOTICKYITHL https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubnuoteka [JOK
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u c10KHBIE BEECTBA 1 bubmorexa OK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umecKas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoteka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10715 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mob. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoteka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoTEKaHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancienus: konuuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSAM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMruaecKux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeIleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHnuKIoneauct. O6o0meHne bubmorexa [IOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kuciopoa — snemMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KNCI0POAA (peaKiii OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTyYeHHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TomnuBo (He(Th, yroib U METaH).
25 3ar ﬂSHeéHeqlios yxa CIIOCOOBI lro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tonydyenne u coOupanue KUCI0poia Bubnmorexa [IOK
M N p posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT 1 npocroe bubnuoreka [JOK
BellecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [{OK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHHs BOAOPO/ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
but6mmoreka [IOK
31 «ITonydyenne u coOupanue BOJAOPOA,

W3y4YECHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorexa [IOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus o0bEMOB ra3oB 1O
34 aBHEHUIO PeaKIMU Ha OCHOBE 3aKOHA bubmorexa HOK
b .. peatt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHUI T'a30B
15 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pactBoputens. HacbiieHHbIe
37 U HEeHACBIIIIEHHLIE pacTBOPLI. MaccoBas bubmorera [IOK
= p bl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCUpUKALIUS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

ITonyuyenue u XMMHUYECKUE CBOMCTBA

bubmunoreka LIOK

43
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBII) oI q)eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
43 ['enernueckas cBs3p MEKy KiIaccaMmu bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHre U CUCTEMAaTU3aIks 3HAHUH
- H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
" bubmuoteka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9e1la
COCMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITTT
bubmunoreka LIOK
51 XUMHYECKUX 3J1eMEHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpynnel, NOATPYIIIILI

https://m.edsoo.ru/00ada52¢c
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YeK
N but6mmoreka [IOK
55 aTOMOB 2J1eMeHTOB [lepuonnueckon
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U nipakTuku. /1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
PeseprubIil ypok. O600meHNE 1
P P EH bubmoreka [IOK
58 cUCTEMAaTH3anWs 3SHAHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepodHas padboTa
KontponsHas padora Ne4 o reme
59 «Ctpoenune atoma. XuUMHUYECKas CBSA3b» bubmorexa [IOK
p . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATETLHOCTH ATOMOB bu6nuoreka [IOK
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xumuieckas CBs3b bubmorexa OK
https://m.edsoo.ru/00adac34
6 KoBanentHas nonsipHas XuMH4uecKas bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOJsIpHAs XUMUYECKast bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC | bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
Bbubmunoreka LIOK
1
66 OKUCINUTENIN U BOCCTAHOBUTEIN https://m.cdsoo.ru/00adb076
PesepBHsblil ypok. O000IIEHIE U
67 CI/ICTIe)MaTI/BZpI/ISI 311&1111/11711u o TeMe 1 Bubmorexa OK
H https://m.edsoo.ru/00ad9cb2
«CTtpoenue aToMa. XMMUUYECKasl CBS3bY
68 PesepBHelil ypok. O6o0mIeHHE 1 | bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KouunyecTBO 4acos JJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakrTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
. but6mmoreka [IOK
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanust 1 HOMEHKJIAaTypa 1 bubnmoreka [JOK
HEOPTaHWYECKHX BEMIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKON CBSI3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue u yrioyoieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
6 Knaccudukanmst Xumuaeckux 1 bubmunoreka LIOK
pEAKIHI MO pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IloHATHE O TOMOT€HHBIX U 1 Bubmorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUYECKOH PCaKur U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHUYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoranuu. CuiabHbBIE U c1a0ble bubnnorexa LIOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmorexa OK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
14 IlousTue o runpoause coieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «Pemrenne skcriepuMeHTaIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7au»
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS bubnnorexa LIOK
p A HHATH. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/I‘IGCKIz/Ie CBI;ﬁCTBa Ha IIpUMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopona. CosnsiHast KUCIIOTa, Bu6muotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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XMMHYECKHUE CBOMCTBA, IOJyYEHUE,

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

pUMEHEHNE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHnne COMIAHON KUCIOTHI Bubnmorexa [IOK
Y . . ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Boruncnenus mo ypaBHeHUSIM
. but6mmoreka [IOK
21 XUMHYECKUX PEAKIU, €CIIU OJUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas XxapakTepuCTUKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKAIIMH CEPHI.
7 Haxoxnaenue cepsl 1 €€ coenMHEHNI Bubmuotexa [JOK
B [IpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUeE, bu6nuoreka [IOK
¢u3nUeckrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
. bu6mmoreka [IOK
25 (bu3HYEeCKre U XUMHUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMHYECKUE peaklii, JexKallue B
OCHOBE IIPOMBIIIIJIEHHOTO CII0c00a
26 MOJTYyYE€HUSI CEPHON KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Brruncnenue MaccoBoil 40JIM BBIXOJA bubmoreka [JOK
MPOJIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKa dJIEMEHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
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VA-rpynnsl. A30T, pacipocTpaHeHHE
B IIpupo/ie, Gu3nvecKue u
XUMHUYECKHUE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, ITOJIYYCHHUE U bubmmorexa [IOK
> HOTLY https://m.edsoo.ru/00adf004
PUMEHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «ITomyyeHne aMmmMuaka, U3y4eHUe ero bubmorexa OK
N ' i https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kucioTa, e€ Gu3nIecKue u bubmunoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 oOpeHmii. XUMHYECKOE bubmorexa HOK
yAobp ) . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYXKAIOIIEH CpeIbl
COCOUHCHUSMH a30Ta
®ocdop. Oxcun dhochopa (V) u

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

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYCHUE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBbHBIX YI0OPECHUH. bubnmoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHNUE B

35 pu I())z[e EHBI/II:IGCKI:/IG A XUMHUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuapl yraeposa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHUYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ oKcuaoM yrieposa (IV)

37 YronpHas KUCIOTa U €€ COTN bubmorexa HOK
https://m.eds00.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKucioro rasa. Bu6muotexa [IOK
KauectBenHast peaxiiysi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa IOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YIIIepoaa
40 KpeMmuunii u ero coefuHeHns bubmmorexa IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEPUMEHTAIBHBIX 3a/J1a4 110 TEME bu6nuoreka [IOK
«BaxHeine HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHEHUS
Kontponbnas padota Ne3 mo teme

N but6mmoreka [IOK
42 «Baxueie HeMeTauIbl U UX
https://m.edsoo.ru/00ac0el8
COCTMHEHUS
OO6mas XxapakTepruCcTUKa XUMHUIECKUX
3JIEMEHTOB — METAJIIOB.

43 Merannu4deckas CBsI3b U bubnuoreka [JOK
METAJUTNYECKast KPUCTAJIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YECKUe CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156
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O61u1me crnocoObl MoTyueHUst
MmeTaiuioB. CruiaBel. Beluucienus mo

45 ABHEHUSIM XUMUYECKUX PEAKIINI bubnnorexa LIOK
yp PeaKILH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeECH
b K
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommorexa 10
https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
[enourpie MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcCHUIBI M TUAPOKCUIBI HATPUS U Bbubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeTbHBIC METAIIBI — bubmuoreka [{OK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael 5e8
50 Baxneiimme coenuHEeHUS KaJIbIUI bubnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O000I1IIeHNE U CUCTEMATU3ALUS
3HAHUU
5 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoreka [JOK
YCTPAaHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuueckas padora Ne 6 o reme
53 "KEcTKoCTL BOIBI 1 METOEI €€ bubmorexa LIOK
" A A https://m.edsoo.ru/00aelael
YCTpaHCHHS
bubmunoreka LIOK
54 A i
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [{OK

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

bubmunoreka LIOK

> (IT) m »xeme3a (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNe U CHCTeMAaTH3aINS
3HAHUHA
[TpakTuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSD)
Boruncnenus mo ypaBHeHUSIM
XUMHUYECKHUX PEaKINii, eCI1 OANH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COAEPKUT IpuMecH. Berancienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJA IIPOJYKTa
peaxkuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «Baxnennme MeTaJlIbl U UX
COETMHEHUS
63 BemiectBa u matepuansl B bu6nuoreka [IOK
MIOBCEIHEBHOU XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpYXaIoIIeil cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubmmnoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHHE 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNEe 1 bubnuoreka [JOK
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cUCTeMaTu3anus 3HaHUU

https://m.edsoo.ru/00adb33c¢

68

PeszeprubIit ypok. O6001IeHNEe 1
crucTeMaTu3alurs 3HaHUI

bu6mmoreka [IOK
https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
00pa30BaTeILHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHauanbHbIE XUMUYECKHE TTOHATHSD)

1.1

pacKpbIBaThb CMBICII OCHOBHBIX XHMHMUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsi macca, MaccoBas A0S XHMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKIius,
KIacCUpUKALUA  PEaKIHil:  peakuuud  COCAUHCHHs,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peaKIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIMH, TEIuIoBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBast 10Jis BellecTBa (MPOLeHTHAs KOHIICHTPAIs) B pacTBOPE

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATH 3TU MMOHATHSA ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCIIOJIb30BAaTh XUMHYECKYI0O CHUMBOJIMKY JUIsl COCTaBJeHHS (Hopmyi

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOr0 Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OMpCACIIATh BAJICHTHOCTbH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XHUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIH BEUIECTB, 110 TEIII0BOMY 3(PPeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChL

BE€IICCTB




1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMeHTa mo (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJbl MMO3HAHUS — HaAOII0IeHHeE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIN )

ITo Teme: «BaxxHeiimme npeACcTaBUTENN HEOPTAaHUYECKUX BEIIECTBY»

2.1

pPacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYECKHUX TTOHSITHM: OKCHI,

KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

OTpeeNiATh MPUHAAIEKHOCTh BEHIECTB K OMNPEICNIEHHOMY KIlaccy

COEIMHEHUH 1o Gopmyiam

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OONIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMYHbIX KJIACCOB, MOJATBEp)KJas OMHMCAHHWE IpHUMEpamMHu

MOJIEKYJIIPHBIX YPABHEHHM COOTBETCTBYIOIUX XUMUYECKUX PEAKLINIA

2.5

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

HpeBpameHHf& B pa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIAM TOJB30BAaHUS XUMHUYECKOW TOCYIOW |
7a00paTOPHBIM 00OPY/IOBAaHHWEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMH TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OMBITOB MO TOJYYEHHUIO M COOMpaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONpEACIEHHOM MacCOBOM [I0JI€ll  pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeoueid W KUCIOT C IOMOIIbIO

WHIUKATOPOB (JTakmyc, (heHondTaaent, METHIOPAHX U IPYTHE)

2.7

MPOBOAMTH PACUETHI M0 YPAaBHEHHUIO XUMUYECKOM peakiiuu

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

Xumunaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SIpPO aToOMa,
SJIEKTPOHHBIA CIIOM aToMa, aToMHas OpOWTal b, paauyCc aToMa,

XUMHYECCKass CBA3b, IOJISIpHAasd W HCEIOJIAPHAasA KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHUWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIacCCU(PUITMPOBATh XUMHUUECKHE DJIEMEHTHI
ONMCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy llepumonnueckoii
CHUCTEMbl XMMHYECKHUX OHJIEMEHTOB: pa3jIM4aTh IOHITHUS «TJIaBHAs
33
noarpynma (Arpymnma)y u «mnobounas moarpymnma (brpymma)y,
«MalbIe» U «OOJBIINE)» TIEPHUOJIBI
packpbiBath cmbici Ilepuonmueckoro 3akona .M. Menzeneesa:
14 JEMOHCTPUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
' XMMHMYECKUX OJJEMEHTOB OT HuX nonoxeHus B Ilepuonnueckoi
CUCTEME
COOTHOCHUTHh  00O3HAUCHWs, KOTOpbIE HWMEIOTCS B  TalmuIe
«llepuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.W.
3.5 MeHnneneeBa» € YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKHX JJEMEHTOB (COCTaB W 3apsja sAapa, oO0IIee YHciIo
AJIEKTPOHOB U pacHpeieNIeHue UX MO JIEKTPOHHBIM CII0SIM)
16 OTpEACNATh  CTENEHb OKHUCJICHHS OJJIEMEHTOB B  OMHAapHBIX
' COETMHEHUSIX
37 ONpeAeNaTh BUJ XUMHUYECKON CBs3UM (KOBaJieHTHass W MOHHasi) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabTara

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSTHH: pPacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
peakIi MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEITbHOBOCCTAHOBHUTEIBHEIC peaKiuy, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCIECHHE M BOCCTAHOBIIEHHE, aJUIOTPOINS,
aMm(poTepHOCTh,  XUMHYECKass  CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaHHquCKa}I), KpUuCTaJNINYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKOU peaKkun

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTAaBIIATh YPABHEHUS JIIEKTPOJIUTUYECKONW IUCCOLMALUU KHUCIOT,
LIeJIOYE M COJIEH, IIOJIHBIE M COKPALEHHBIE YPaBHEHHUs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa STHX peakUuit

1.5

IIPOBOJUTH PaCYEThI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

ITo temam: «Hemeramnel U uUX coequHeHUs» W «MeTaluipl U UX

COCOAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICIU(PUUECKUE XUMUIECKUE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BEHICCTB, IOATBEP)KIAs ONUCAHUE
IIpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIni

2.2

COCTABJISITh YPaBHEHHUSI PEAKIIHMH, MOATBEPIKIAIOIINX CYIIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUH,
BO3MOXHOCTH HPOTECKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSX

24

cJ1ea0BaThb IpaBUIaM II0JIb30BaHU XUMHYECKOU HOCYI[Oﬁ u
7a00paTOPHBIM 00OPY/IOBAaHHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: PpPaACIIO3HABATL OIBITHBIM HyTéM XJopuna-,
Opomun, womua, kapOoHat, ¢ocdar, cuauKar, cyiabdar,
TUAPOKCUAUOHBI, KAaTHUOHBI aMMOHHA, HOHBI H3YYCHHBIX MCTAJIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpy>Karolas cpear

3.1

pacKphIBaThb CMBICI OCHOBHBIX XuUMHuYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

32

IMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3aIINIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBA3€H — JJIS  H3YyYEHUs
CBOﬁCTB BCIICCTB MU XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHay‘IHBIe
METOABI MO3HAHHS — HAOIOJCHHWE, W3MEPEHHE, MOJETHpPOBAHNE,

IKCIIEPUMEHT (peabHbIN U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4Ye€IOBEKa. XHUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[MousTHEe 0 MeTOMax MO3HAHUA B XUMUH. UncThle BemecTsa 1 cmecru. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3aeMeHThl. CHUMBOJIBI  XMMHYECKUX

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

1.4

Xumuaeckasi ¢popmysa. BaleHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAA aTOMHas Mmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonnuectBo BemiectBa. Moisib. MosisipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX eIWHUI] BemiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SBICHHUSA. XUMHMUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCcTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

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

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIaMU
pabotel B naboparopun u mpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opyoBaHHEM, W3yYECHHE M OINHCaHUE (PU3NUYECKUX CBOWCTB 00pa3IloB
HEOPraHMYECKUX BEUIECTB, HaOmoneHue Qusnueckux (IIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlHs BOJIbI) U
XUMUYECKUX  (TOpEHHE  CBEYHM, MPOKAIMBAHME MEIHOM  IMPOBOJIOKH,
B3aMMOJICKICTBHE MeJla C KHCIIOTOW) SIBJIEHWW, HAOMIOIEHWE W OIUCaHWe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3foKeHwe caxapa,
B3aUMOJICICTBUE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3IoXeHHe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJEUCTBHUE XKeje3a ¢ paCTBOPOM

commu meau(Il), nzyuenne cnocoOOB paszereHus: cMecei (C MoMOIIbI0 MarHuTa,




¢mibTpOBaHMEe, BBHIAPUBAHHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApEHHOM COJIN, HAOIIO/IEHHE U OITUCAHUE PE3yJIbTaTOB IPOBEICHUS
OIIBITA, MIUIOCTPUPYIOLLEIO 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MOJeIen

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxnerive npencraBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Boszayxa. Kuciaopon — 3jnemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciopona B mpupoje, (pu3udeckue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunpl. I[lpumenenue kucinopona. CrocoOb
NOJY4YeHUs KHUCIOpOJa B JIAOOPAaTOPUH W MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoaupuKalus KUCIopoa

2.2

TennoBoii 3G HEeKT XUMUIECKON peakIny, TEPMOXUMUYECKUE YPABHEHHS, DK30-
Y DHAOTEpPMUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,

yCUJICHUE TTApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CII0sI
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Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI MOTYYEHHS.

Kucinors! 1 conu

24

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®usnueckue cBoWcTBa BOAbl. Boxa kak  pactBoputTens.  PacTBOpBL
HacplieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nons BewecrBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpOJE M B KW3HU 4YesoBeka. Kpyrosopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJT

2.6

Knaccudukanust nHeopranmdeckux coeauHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: coJlieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpazyrone. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIIOB. [lomyuenue okcuoB

2.7

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

ocHoBaHul. [loryuenune ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucmor. Homenkiarypa kucioT. ®dusndeckue u
XMMHYECKHE CBOWMCTBAa KHCIOT. Pan aktuBHoctn MetamnoB H.H. bekerosa.

[Tonydyenue KucCiIoT

2.9

Conu. HomeHnknatypa coisieil. @U3MYECKHE W XUMHYECKHE CBOWCTBA COJICH.

[Tonyuenue cosen




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE ONpEAENICHUE  COACpKaHUs
KHUCIIOpOJla B BO3/yXe, IMOJIy4eHHEe, COOMpaHHe, pacrno3HAaBaHUE U H3YyUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpaIleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3liaMd OKCHUJOB M ONHCAHWE WX CBOICTB, IOJy4YeHHE, COOHMpaHUE,
pacmo3HaBaHMe M HM3y4Y€HHE CBOWCTB BOAOpOJa (TOpeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcuzoM Meau(Il) (Bo3MOKHO MCIONB30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeJOBaHHE
0COOEHHOCTE  pacTBOpEHHUs] BEIIECTB C PA3IMYHOH  pPacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaUlaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCHOJB30BaHUE BUJIEOMATEPHANIOB), OIpEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIAacCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJMUKAaTOPOB B pacTBOpax KHUCIOT U IIENOoYei, HU3y4yeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopom CepHOW KHCIOTBI, KHCIOT C
MeTaUIaMM, PEaKUi HEUTpaIUu3altH, I0JyYeHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHME OJIHOIO MeTajula JAPYrMM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BaxHellue KIacChl HEOPraHUYeCKHX

COCTUHEHUI

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

BOCCTAHOBHUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKKA KIACCU(PHUKAIMU XUMUYECKUX 3JeMeHTOB. [loHsATue o
rpynmnax CXOJHBIX 3JI€MEHTOB (ILEJIOYHBbIE U IIETOYHO3EMENbHbIE METaslIbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCH/IbI i TUPOKCHIBI

3.2

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 3yiemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoauueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynnbl. PU3HMYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

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

AIIEKTPOHHBIX 000JI04eK aroMOB THepBbIX 20 XMMHYECKHX HIIEMEHTOB




IIepuognueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO

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

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyNNaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoi CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA HAykKu U npaktuku. .M. MenneneeB — ydé€HbI U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

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

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaknu. HpOI_IGCCbI

OKHCJICHMS B BOcCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUECKUH HSKCIEPUMEHT: M3y4eHHe OOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBHE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCIOT H
11eJI04el, NPOBEACHHUE ONBITOB, WUIFOCTPUPYIOIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 2JIEMEHT COEPKAHUSA

BemectBo 1 xumunyeckas peakuus. Ilosropenue

1.1

Ilepnonunueckuit 3akoH. Ileproauyeckas cucrema XuMU4eCKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KaldblUsi H UX
COCMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUITMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJa XUMU4ecKoi cBs3u. Kiaccudukamnusi 1 HOMEHKIaTypa HEOPraHUIECKUX
BEILIECTB (MEXIyHApOoAHas U TpUBHAIbHas). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  pa3JMyHbIM KJIacCaM HEOPraHWYECKUX  COCIMHEHUM,

FCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYECKHX PeaKkIMi 10 Pa3IUYHBIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacCTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIOBOMY 3(PQEKTy, IO

U3MEHEHHIO CTEIICHEH OKMCICHHUS XUMHYCCKUX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,




10 y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TepMOXUMHYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUUYECKOM peakiuu

1.4

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

XUMHYCCKOT'O paBHOBECUSA

1.5

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

AJICKTPOHHOTO OajaHca

1.6

Teopust 2MEKTPONTUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMuueckon cBsizu. Crenenb auccounanuu. CHUIIbHbBIE U clla0ble 3JIEKTPOIUTHI.
Peakiiun MoHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKIMii MOHHOrO oOMeEHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHHMs peakiuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W coJlel B CBeTe TNPEACTABICHUNA 00 DSICKTPOIUTHYECKON

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

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSAMHU KPUCTATUNYECKUX
pPEmETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMasa), CJIOKHBIX BEIIECTB (XJOpUAa HATpPHUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIIC/IOBAaHUE  JJIEKTPONPOBOJHOCTA  PAcTBOPOB  BEIIECTB,  Ipolecca
OUCCOLMAIMU  KHUCIOT, IIeno4ed H  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINBITOB, HWUIIOCTPUPYIOMUX MPU3HAKU
MIPOTEKAHUs PeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OcCajKa, BhIICICHUE Ta3a,
o0pa3oBaHUE BOJbI); OIBITOB, HJUTIOCTPHPYIOIUX HPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peaklMil (TOpeHHe, Peakiuu pPa3JIoKEeHUs, COCIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbI0 KAUECTBEHHBIX PEaKIUii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramier 1 ux COCOAMHCHU S

2.1

OO6mrast  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u (pU3nIeckre CBOHCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa
(B3auMoOJIeHiCTBHE C MeETaIaMH, HEMETaJUlaMH, IIeJoYyaMu). XJIOPOBOAOPO.

ComngHast KHCJIOTAa, XUMUYECKHE CBOMCTBA, MOJyUYeHUE, MpUMEHeHue. JleiicTBue




XJIOpa U XJIOPOBOAOPO/A HAa OpPraHU3M 4eloBeKa. BakHeiliine XJOpuabl U UX

HaxO0XJICHHUE B IIPUPOJIC

2.2

OO6mrast xapaktepuctuka djeMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEpbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/ia U cepbl. XUMHUYECKHE CcBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckue M XUMHUYECKHEe CcBOMCTBAa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA
(o0mmue Kak MpencTaBHTENs Kiacca KUCIOT U crenudpudeckre). XuMUYECKUe
peakiyu, JeXale B OCHOBE MPOMBIIUICHHOTO CIOco0a IMOIy4eHUs! CEepHOM
kuciaotel. [Ipumenenue. Conm cepHOM KHUCIOTHI, KQaUECTBEHHAs pPEAKIHS HaA
cynbdar-uoH. Haxoxnenue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUECKOE
3arpsi3HEHUE OKpY’Kalollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JTOXIIH,

3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEI0TBPALICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEHHUE B IIPUPOJIE,
¢usnyeckue U XuMudeckue cpoiicTea. Kpyroopor asora B mpupoje. AMMHUAK,
ero (pu3M4eckue W XMMUYECKHE CBOICTBa, MoiydyeHHe u npumeHenue. Conu
aMMOHMs, HX (u3nyeckue ¥ XHMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakuiys Ha MOHBI aMMOHUS. A30THasi KHMCJIOTa, €€ MOJy4YeHue,
¢u3nuecKkue W XUMUYECKHE CBOWMCTBa (0O0IIME Kak MPEeACTaBUTENS Kiacca
KHUCJIOT M crnenuduueckue). Mcenonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karomien
CpeAbl COEUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)
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®docdop, amtorpornasie Mogupuranuu pochopa, huzMUecKne U XUMUUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINIECKUE W
XMMHAYECKHE CBOWMCTBa, moiydeHue. lcmonwp3oBanue ¢ochaToB B KauecTBe

MUHEPAIBbHBIX YA00peHHi

2.5

OOmast xapakTtepuctuka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHUS. YTIJIepoJ, aUIOTPOIHbIE
MOTU(UKAIMK, PACIPOCTPaHEHHE B MPHUpPOJE, (U3NYECKHE M XHMUYECKHE
cBoiicTtBa. Ancopomus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepoaa,
ux (uznyeckre W XMMHYECKHE CBOMCTBA, JCHUCTBHE HA >KHUBBIE OpPTaHU3MBI,

IMOJIYUCHHUEC U ITPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’IeMH, CBsA3aHHBIE C OKCHAOM




yraepona(IV); rumoreza ria00ampbHOrO MOTEIUICHUS KIIMMAaTa; MapHUKOBBIH
addext. YrompHas kucinora W €€ cond, UX (UINYECKUE U XUMHUUYECKHE
CBOHCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAaT-
noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO34IHCTBE

2.6

[lepBoHayabHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoga (MeTaH, 9TaH, OSTWJIEH, alEeTWIEH, 3TaHOJI, TIULEPUH, YKCyCHas
kuciora). Mx cocraB m xummuueckoe crpoeHue. llonstue o Ouonormuecku
BaXHBIX BEILIECTBAX: XHpax, OeNKax, yrieBoJax — U HUX pPOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XHUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kuciote. CUIMKATHI, UX UCIIOJIb30BAHNE B
OBITY, METUITMHE, MPOMBIIIIEHHOCTH. BakHEHIIHe CTPOUTEIbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH IKCTIEPUMEHT: H3y4YeHHEe O0Opa3llOoB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEaKIU Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAOIIUE
¢bu3nyecKkne 1 XUMUYECKHE CBOIMCTBA raJIOT€HOB M UX COCAMHEHUN (BO3MOXKHO
UCTOJIb30BaHUE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJIOPUIOB
(ramoreHuIoB); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJCOMATEpHANIOB); HAOJIOJEHHE Mpolecca
oOyriiMBaHusl caxapa TOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3yYeHUE XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuud Ha Cyiab(par-uoH M HAONMIOJCHHWE TMpU3HaKa ¢
MPOTEKAHUS, 0O3HAKOMJIEHHE C (PU3NIECKUMH CBOMCTBaMH a30Ta, pocdopa u ux
COeMHEHUI (BO3MOXKHO UCIOJb30BAHUE BHJIEOMATEpUANIOB), oOpa3lamu
a30THBIX U (oCchHOPHBIX YI0OpEHUI; TOTydeHUE, COOMpaHKe, pacliO3HABAHUE U
M3Y4YCHHE CBONCTB aMMHaKa; MPOBEJCHHE KAYECTBEHHBIX pPEaKIUil Ha HOH
amMMoHHUS U ¢ocaT-uOH U U3yUYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3alMO/JICICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HHE MOJEIeH KPUCTAJUTMUECKUX
pemérok ammasa, rpaduta, ¢QyIepeHa; O3HAKOMIEHHE C TPOIECCOM

azcopOIMu PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




NPOTHBOra3a; MOJy4YeHUE, cOOMpaHHe, paclio3HaBaHME WU M3Y4YCHHE CBOMCTB
YIJIEKUCTIOTO Ta3a; MPOBEIEHHWE KAuyeCTBEHHBIX peakluii Ha kapOoHAaT- u
CWJIMKAaT-UOHBbl M W3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CHJIMKATHON MPOMBINUIEHHOCTH; PELIEHUE HKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeNIe HeMeTaUIbI U UX COEAUHEHUS))

MerTainsl 1 uX COCIUHCHUA

3.1

OO01mas xapaKTepUCTUKA XUMHUYECKHUX JIEMEHTOB — METAIIJIOB HA OCHOBAaHUH UX
nojoxxeHus B llepmoamueckoid cucreme XuMHUeckux odnemeHtoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHne MeTailioB. MeTalandeckast CBs3b U
METa/UTMYecKasi KpUCTAUTMYeCKass pemérka. ODJIEKTPOXUMHYECKUN P

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIMe crocoObl MOdydYeHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyTryH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

OBITY U TPOMBIIIIIEHHOCTH
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[[lenounble MeTaybl: moJiokeHHE B llepuoamdeckoln cucTeMe XHUMUYECKUX
snementoB /.M. MeHnaeneeBa; CTpO€HHE WX aTOMOB; HaXOXJEHHUE B MPHUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kaius. [IpuMeHeHHe WIENOYHBIX METAIOB U HUX

COE€IUHEHUN

3.4

Ilenouyno3eMenbHbIE  METAUIBI MarHuid MW KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxjaeHue B mnpupoae. dusmyeckne W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxHeWmne coequHeHUs Kaiblus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa; CTpoeHHE aToMa; HaxoXieHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxenne B [leprnonnueckoit cucreme Xxumudeckux sneMenToB J[. M.
MengeneeBa; CTpoeHUE aTOMa; HaxoXKJeHHe B mpupone. Dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuapl, THAPOKCUIb U conun kene3a(ll) u

xene3a(Ill), ux cocras, CBOWCTBA U TOTyUYEHUE

3.7

XUMHUYECKHI OKCIICPUMCHT: O3HAKOMIICHHUEC C O6p8.3].IaMI/I METAJIOB U CIIJIaBOB,

X (U3MYECKUMH CBOMCTBAMHU; U3YUYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aMMOJICICTBUSL OKCHJAa KalbllUd W HaTpus ¢ BOAOW (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHANIOB); HCCJIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA MOHBI
(MarHmsi, KanbIus, amroMuHus, nuHKa, skeneza(ll) m xemesa(Ill), memu(Il);
HaOIIIO/IEHNE U OMKCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHHE  BHJIEOMATEPHAIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BakHelmue MeTauisl U

nX COCAUHCHU

XuMHS ¥ OKpY’Karolas cpeaa

4.1

HoBble maTepuansl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUs U 370poBbe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuil B ObiTy. IlepBas momomis NMpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HECHHUE
okpyxatomierd cpeanl [1/IK. Ponb XuMuu B pellieHMH 3KOJIOTHUECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YIJIEBOJOPOJOB (Yroyib, NMPUPOIHBIN Ta3, HE(PTH),

MPOAYKTHI UX MEPEPaOOTKU, UX POJIb B OBITY M IPOMBIIIICHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3yueHHe o0pa3loB MaTepuanoB (CTEKIIO, CIIaBbI

METAJIJIOB, ITOJIMMEPHBIE MaTEPUAJIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHose PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBICHHA NPUPOABI, MOHHMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHUMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTAa OOIIeH KyJNbTypbl M HPaKTUYECKOH
NESTEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHU CPCAU JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax nmpodeCcCHOHATBHOU JeSITeNLHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiei mpoecCHOHAIBHON e TeTbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQMIBHOTO NpenMeTa

MIPH TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

Brnanenue cucremMoll XMMUYECKMX 3HAHUM M YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCHTEIbHBIE AaTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpPHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CpemHSss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU Pa3JIOKEHUsS, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas OIS XUMHUYECKOIO
3JIEMEHTa B COCTMHEHUH, MAacCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALIUS

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




opOuTanb, pagdyc aroma, BaJEHTHOCTb, CTENEHb OKHUCICHUS,
XMMHYECKas! CBSI3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs ¥ HETOsIpHast
KOBAJICHTHAasE  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ TUCCOLMAIMS, pEaKIUH HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTENb, OKHCJICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAaJJIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHHU: 33aKOH COXPAaHEHHsSI MaccChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpO
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpDHAss ~ TeOpus, Teopus

AJIEKTPOJIUTUYECKON TUCCOIHAITIT

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMCHUC MMPABUIIbHO UCITIOJIB30BATh N3YUYCHHBIC BCIICCTBA U MATCPHUAJIbL
(B TOM uYHuclie MHWHEpaIbHBIC YIOOPEHUS, METAUIBl M CIUIABBHI,
IOPOAYKTHl TNEpepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHWUMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0OB
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHuU3M 4YCJIOBCKA W OKPYIKAIOLIYIO

NPUPOHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATH XHUMHUYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIMYMEe OMbITa paboTHl ¢ PA3IUYHBIMM UCTOYHHUKAMHU HH(OpMaIu
N0 XUMHMM (Hay4dHas M HAy4yHO-TIONYJISIpHas JMTEparypa, CIOBApH,

CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHMBATh WH(OPMALUIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYEeCKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6HO-HO3HaBaT€.HBHBIX 3aJga4d

BJIa,Z[GHI/Ie OCHOBaMH MOHSITHWHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaBJICHUS (bOpMYJ'I HCOPraHU4YCCKUX BCHICCTB,




YpPaBHEHUM  XUMHYECKHMX  PEAKIUh; OCHOBAMHM  XMMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS dJeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XApPAKTCPUCTUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB MW 3apsna sapa, oOiiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEeM JIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTS),

6 OPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEPUOAAX U  TJABHBIX
MOJArpyNNax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMenne knaccupuImpoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' MOHA

22 BUJ XMUMHYECKON CBS3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

. COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX pacTBOpPaX BEMIECTB (KHUCIOT, OCHOBAHU)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH

9 YMeHne XxapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEHIECTB (KUCIOPOA, O30H, BOAOPOI, TrpaduT, ammas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHH,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpOB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJN, OKCHIbI W THUIPOKCHIBI

92 metamuioB [-IIA rpynm, amomunust, meau (1), munaka, xenesa (Il u

. IT), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucras, a30THas,
docdopnas, yronpHasi, KpeMHUEBAsE KUCIOTA U X COJIH)

9.3 MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIEC U NOHHBIE YPAaBHEHUs PEAKLIUN, B

10
TOM YHUCIIE:
10.1 peakIuiit HOHHOTO OOMeHa
10.2 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XMUMHYECKHE CBOICTBAa M3YyUYEHHBIX KJIACCOB
' (Tpyrimn) HEOPraHUYECKUX BEUIECTB
10.4 MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHne BIUUCIAT (TPOBOIUTH PaCUEThI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO ¥ MOJISIDHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSM XHUMHUECKUX pEaKUUd U HaXOIUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIyKTOB PEaKIun
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4HOro Tmo3HaHus  (HabmromeHue,
101 U3MEepEeHHe, SKCIIEPUMEHT, MOIETTUPOBAHNE) PU U3YUYEHUHU BEIIECTB U
' XUMHUYECKHUX SIBICHHUW; yMeHUe copMyIupoBaTh mpodiIemMy U
MPEIJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOi pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
. NOCYI0M 1 1abOpaTOpHBIM 00OPYJOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCEHEBHOW JKU3HU, TIPaBUIIaMH MTOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOJHOM Cpenbl; NOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUS
3 Hanuume nmpakTuyeckuxX HaBBIKOB IJIAHUPOBAHUS U OCYILECTBIICHUS
CIIEYIOMINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4YeHHUE U onmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

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




WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CII0CO00B pa3JeeHus cMecer

13.3

IOJlyY€HUE KHUCIOpPOAA M U3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOZIOPO/IA ¥ M3YyYEHHE €ro CBOMCTB; MOJYyYEHHE YTIEKHUCIOIO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYy4YCHHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed

PpacTBOPEHHOTO BEIIECTBA

13.5

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

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE U  OIMCAHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aMMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMHM; TIOJTY4YCHME HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJH;
ucciesioBaHie aMQOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIbHBIX 33/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHMI, «DNEKTPOJUTHYECKAS
auccomuanusay; «BaxHeWmme HeEMETAUIBI M WX COCIUHEHUS,

«BaxHenIme MeTaUIbl U UX COEIUHEHUSD)

13.8

XMMHYECKHE  OKCHEPHUMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOTO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
INPUCYTCTBYIOIME B BOJHBIX DPAacTBOpax HOHBI: XJOpUA-, OpomMHI-,
womua-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
THJPOKCH/-UOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

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

14

YmMmenue:

14.1

NpPEACTaBIATh pe3yJabTaThbl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIIMBATEL CBA3H MCEXKAY PCAJIbHO Ha6J'II-OI[aeMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3ielieHus: cMeceid

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumuaeckasi popmyna. BaaeHTHOCTh aTOMOB XUMUYECKUX 31eMeHTOB. CTEIeHb

OKHUCJICHUA

1.4

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

B COCIMHCHUN

L.5

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

BzanmocBsa3b KOJIMYECTBA, MACChI U YKUCJIa CTPYKTYPHBIX €AWHHUI BEIICCTBA

1.6

duszndeckre M XUMHUUYECKHE SBIICHHSI. XUMUUECKas pCakuusa u eé IIPpHU3HAKU.

3aKOH COXpaHEeHHsI MAcChl BEIIECTB. XMMHUECKHE YPABHEHUS

Ilepuonnueckuii 3akoH u Ilepronnueckas cucTEMa XUMHYECKHX 3JIEMEHTOB

J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4eckux ieMeHTos /.M.
MenneneeBa. [lepuoasl u rpynmnbl. @U3HYECKH CMBICIT TOPSIKOBOTO HOMEDA,

HOMCPOB IICpUOJa U TPYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Onextponbsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

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

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyisipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XMMUYECKMX  3JeMeHTOB.  WoHHas  CBs3b.

MeTtanainyeckas CBSI3b




3.2

Tumel KpPUCTAJUIMUECKUX PEIIETOK (aTOMHAs, WOHHAs, MeTaJUIMuecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUMX BewlecTB. Hemeraiwibl U ux

COCAMHCHUS. Merannsl 1 uX COCIUHECHUA

4.1

Knaccudpukanuss ¥ HOMEHKIATypa HEOPTraHHMYECKHX COCIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIe) u
HecoJIeoOpa3yronme; OCHOBaHWHM (IIETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KUCTOT  (KUCIIOpOACOAepk alue ¥ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCITBIX )

4.2

dusznyeckue W XHMHYSCKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HEMETAJIIIOB!

BOJIOPO/JIa, XJIOpPA, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpEeMHHS

4.3

@u3nyeckue MU XUMHUYECKHME CBOMCTBA IPOCTBHIX BELIECTB-METAJUIOB: JIUTHS,
HATpHsl, Kajdus, MarHusi U KaJbLIMsl, aJlOMHHUS, Kelle3a. DIEKTPOXUMUYECKHI

pAI HAPSKEHU METAJJIOB

4.4

DuU3nyYeCKue U XUMUYECKUE CBOMCTBAa BOJOPOAHBIX COCIMHEHUM HEMETAIIOB:

XJIOPOBOZOPOA, CEPOBOAOPOJA, AMMHUAKA

4.5

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

OKCHJOB HEMETAJIJIOB

4.6

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

xenesa(ll, IIT). ITomy4yenne oKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QIIOMUHUA, JKene3a, IuHKa). [lodyueHue oOCHOBaHMM U

aM(OTEepPHBIX THIPOKCHUJIOB

4.8

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

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCKUe CBOMCTBA cpenHuX coseid. [Tomyuenue conei

4.10

[Mony4yenue, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[lonyuenne amMmuaka, CepHON M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. ObmIme

CIIOCOOBI IMOJIYUCHHUA MCTAJLJIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiidi Mo Pa3IuYHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBY Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

W3MEHEHMIO CTeIIeHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

52

TennoBoil 3¢ pexT XUMHUYECKON peakIui, TePMOXHUMHUYECKIE YpaBHEHUS. DK30-

U DHJIOTEpMUYECKHUE peakluu. TepMOXUMUYecKue ypaBHEHH

53

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

OKHCJIUTEILHOBOCCTAHOBUTCIIHHOM p€aKkuuu

54

Teopus 3eKTpoaUTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIUTEI. CrenecHb JUcconmmanumn

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAaHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HU 4elOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XWMHYECKUX peakmuii B Jabopatopuu U OBITY.

HepBa;I ImoMouib Mpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpyXKaromieil cpelnbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIHOCOOBI €0 MPEIOTBpPALICHUS
[IpenenvHas momyctumass koHueHTpanus BemiectB (ITAK). Ponp xumuum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue mnapHUKOBOro dddekra,

pa3pyLieHne 030HOBOTO CIIOSI

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6BITy, MCIUIUHC, IMPOMBINUICHHOCTH W CCJIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIAaBOB (CTalb, YYTyH, AIOPAIIOMHUHUN, OpoH3a) B OBITY |
IMPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJINLIEPUH, YKCYCHAs KHCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBojax — U Ux

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o popmyramM XUMHUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOI) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YpaBHEHHSIM




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

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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