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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Taxxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUA U C YUYETOM KOHLEIIUU MPENnogaBaHus 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
BemlecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UYUCThIE 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
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkele3a ¢ pacTBopom conu meau (1),
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

[TepBble TOMBITKM KIACCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE 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 KHCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. 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. CTpoeHne U (U3MUecKue CBOMCTBA 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,
TIOJIC3HBIC UCKOTIaeMbIe, TOTLTUBO, BOJIHBIC 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 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMalein 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 HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
POBEPKE 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, OTHOCUTEIbHAS 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 MBICTUTEIHHONU NEITEIbHOCTH — aHAIHN3
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 KIIACC
KoimnuecTBo yacoB
Ne HaunmenoBanue pa3aeoB u JIeKTPOHHBIE (M (POBbIE)
KountpoabHbie IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThbI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
XuMHST — BaKHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

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

YyeJoBeKa

12 BeiiecTBa 1 XuMu4eckue 15 1 bubmuorexa [JOK

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

Hroro no pazgeny 20

Pa3nes 2. BaskHelimne npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB
)1 Bo3znyx. Kucnopon. [louarue 6 bubanorexka HOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
5 Bomopon. Ilonstre o kucmorax g 1 Bbu6nmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubmumoreka [IOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCcChI 1 1 1 bubmuorexa [JOK

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

Nroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguveckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU



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 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
' XAUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢c
MengeneeBa. CTpoeHue aTroma
XUMHYECKas CBA3b.
3.2 OKHCIIUTENLHO 8 buGnnorexa LIOK
) https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Bbu6nuoreka [JOK
n 15
TOro 1o pasaeny https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢
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

KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne i/m P Kontpoabnsie | IlpakTHyeckue (upp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. BemecTBo 1 XUMHYeCKHE peaKIUun
L1 [ToBTOpeHue u yriayOneHne 3HaHUH 5 1 bubmmoreka [JOK
’ OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPOAUTHYECKAsT JUCCOLHAIIHSI. 2 1 1 bubanorexa [HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO6m1as XxapakTepruCcTUKa XUMHUIECKUX 4 1 bubanorexa [HOK
’ anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 buommorexa HOK
' PyTHBL. L-6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3zot, pochop u ux 7 1 bubmorexa [TOK
' PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapaKTeprucTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmorexa [TOK
' . py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS



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

Hroro no pasaeny

25

Pa3gen 3. MeTaJJIbI M X COCIUHEHU S

. bu6mmorexa [IOK
3.1 06 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 B 7| 1
3 aKHEUIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
4.1 BemntecTBa n MaTepHaibsl B JKU3HU YeJIOBEKa 3 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'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 KIIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Ponap XxuMuu B :KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAAX TO3HAHUS B XUMHUH 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00OpaTOPHU U PUEMBI | bu6nuorexa [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl | bubnuoteka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa OK

! . PIMEP https://m.edsoo.ru/ff0d28c8
OUYHMCTKHU ITOBApPEHHOM COJIN)»
but6mmoreka [IOK
6 Ato oJe 1
TOMBL H MOICKyIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CIMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsle U CIOXKHBIE BEIECTBA 1 Bubmmorexa [IOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LOK

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 IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
mMeckast Gopumysia. BanenTroCTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OtHocUTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAsI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOTO bubnuoreka [JOK
3JIEMEHTA B COCAMHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuectro BemecTra. Moib. bubnuoteka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBHsI IPOTEKAHUS Bu6muotexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BELIECTB. bu6nuoreka [IOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koaudecTBa, MacChl
17 BEIIIECTBA [0 YPABHEHUSAM XUMHUYECKUX bubmorexa OK
H . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamms xuMudeckux peakiui
18 (coe I/IHq;HI/I}IH A3JI0KCHHS e bubmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3{34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHnukIoneauct. O6o0meHne 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIIY 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

npocroe BeuiecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMICTBA

bu6mmoreka [IOK

22
KHCIIOPOJA (PEaKIIHH OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOslI MosTy4eHHst KUCI0po/ia B
23 J1a00paTOPHH M IMPOMBIIIJICHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKuuu, MOHSITHE O bu6nuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TommmBo (HedTh, yrosib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa OK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonmydyenne u coOupanue Kuciaopoaa bubmorexa [IOK
Y N P PO, https://m.edsoo.ru/ff0d4ac2
U3Y4YEeHHE €r0 CBOMCTBY
7 Bomopon — anemeHT u mpocToe bubmunoreka LIOK
BeliecTBO. HaxoxxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
73 dOu3nuecKkue U XUMUUECKHIE CBOMCTBA bubmunoreka LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OFPITHE O KHCTOTaX 1 COMIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI OTy4eHHs BOAOPO/ia B bu6nuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
but6mmoreka [IOK
31 «Ilonydyenne u coOupanue BOAOPOA,

W3y4YEHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d442



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MossipHblii 00BEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a 110 €ro M3BECTHOM bubmorexa LIOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brrunciienus 00bEMOB ra3oB IO
34 aBHEHHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubmorexa [IOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUI T'a30B
35 dOu3nvecKkrue U XUMUYECKUE CBOMCTBA bubnuotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [Tonsitue 00 bubmoreka [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurens. HacwlmeHHbBIE
37 ¥ HEHACHI peHHBIS acTBOpPKI. MaccoBas bubmmorexa [IOK
Hl P P! https://m.edsoo.ru/ff0d5b40
JI0JIs1 BELIECTBA B PacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBieHnue pacTBOpPOB € Bu6muotexa [JOK
onpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas pabora Ne2 o reme Bu6muotexa [JOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCUu(PpUKaIHs, bubmunoreka LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d67ca
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ITonyuenue u XMMHUYECKHE CBOMCTBA

bubmunoreka LIOK

43
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATypa,
(cp ) P bu6mmoreka [IOK
46 CIIOCOOBI MOTYYCHHUSI, XHMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIIBHBIX 33]a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
43 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubnmoreka [JOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 O06001IeHre U cucTeMaTU3aIys 3HaHUH
- H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmorexa [IOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHCHU I
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XHMUYECKUX 3JIEMEHTOB. [loHsTHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoanueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menneneesa
bubmoreka [{OK
53 Ilepuonsl, rpynnel, NOATPYIIIILI 1

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YeK
. bubmoreka [{OK
55 aTOMOB 2J1eMeHTOB [lepuonnueckon
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akona st
57 pa3BuTus HayKu U npaktuku. J[. W. bu6nuorexa [IOK
MenneneeB — y4E€HBIM, IEJAroT U https://m.edsoo.ru/00ada96e
rpaKJaHUuH
PeszepBubIil ypok. O600IICHHE 1
58 CI/ICTI:EMaTI/BZpI/I}I 3HaHI/II;IH / bubmorexa OK
. . https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas npoBepouHasi pabota
KontponbHas padota Ne4 o teme
59 «Ctpoenue atoma. XUMHUUYECKas CBS3b)» bubmorexa OK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepodHasi paboTa
60 DJIEKTPOOTPULIATETLHOCTh aTOMOB bu6nuoreka [IOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
61 HNoHHas xuMuueckas CBsi3b
https://m.edsoo.ru/00adac34
6 KoBasieHTHas monsipHas XUMUYeCKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HeNoOJsipHAs XUMUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
bubmunoreka LIOK
66 OKHCIUTENIN U BOCCTAaHOBUTEIN 1 hitps://m.cdsoo.r/00adb076
PesepBHbIil ypok. O000mIEeHHE 1
P P EH bubmoreka [JOK
67 cucTeMaTH3als 3HaHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenune atoma. XUMHUYECKas CBA3b»
68 PezepBHblit ypok. O0001eHne u | Bu6muotexa [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KouaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.

1 IIepuoanueckas cucrema 1 bu6bnuorexa [IOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUN

2 CBOMCTB XMMHUYECKHUX DJIIEMEHTOB 1 Bubamorexa [IOK

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

3 Knaccudukanmst 1 HOMEHKIaTypa 1 bubnuoteka [JOK
HEOPTaHWYECKHX BEMIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMHUYECKOM CBSI3H U THIIBI 1 bubmunoreka LIOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme

5 «IToBTOpEeHuUE U yriayOiieHue 3HaHUI 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»

6 Knaccudukanus xuMuaeckux | bu6nuorexa [IOK
peaKLui o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOI

but6mmoreka [IOK
7 peakuuu. [ToHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XNMHYECKOM PAaBHOBECHH.
8 daxToprl, BIUAIONME Ha CKOPOCTE 1 bubmmorexa LOK
PoL . P https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKLIUU U MOJIOKEHUE



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

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

but6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanuu. CuiabHbIE U ci1a0ble bubmmorexa LOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HMonHurle ypaBHEHUS peaKIINl bubmmorexa LOK
yp peartl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE IIPEACTABIECHUN bubmmorexa LOK
p VH https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON TUCCOIIUAIIUU
XUMHYECKHE CBOVMCTBA COJIEU B CBETE
13 [IPECTABIIEHUNA 00 bubmmorexa LOK
bed o https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOLHAIIII
14 IMTonsgatue o ruaponnse coiaei bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HaHUI https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «Perrenye dKCIepuMeHTAILHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3amayy
KonTtponsHas padora Ne2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAITNS bubnnorexa LIOK
p A HHATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUN B PACTBOPAX)
OO011ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/ILIGCKIi/IG 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
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XUMHUYECKHE CBOWCTBA, MOJTYUYEHUE,
pUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bubmunoreka LIOK

20 «ITonydyeHue COJITHOM KUCIIOTHI,
Y . . https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Brruncnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUU, €CIIN OOUH U3 bubmmorexa IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
2 OO6m1as XxapakTeprucTHKa 3JIEMEHTOB bu6nuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJioTponHble MO (UKALIMK CEPBI.
7 Haxoxaenue cepbl 1 €€ coeTMHEHU I but6mmoreka [IOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopon, CTpOeHHUE, bubmmoreka [JOK
bu3NYecCKre U XUMUYECKUE CBOMCTBRA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 bu3HYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XUMHUUYECKUE PEAKLINH, JICKALUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
26 MOJTYYEHUST CEPHOU KUCITOTHI. bubnmoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaroIlei cpesibl COeAMHEHUSIMU
cepbl
7 Brruncnenune MaccoBoit 0JIM BBIXOJIa bubmoreka [{OK
NPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKa dJIEMEHTOB bubnmoreka [JOK
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VA-rpynnsl. A30T, pacipocTpaHeHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHUE CBOKCTBA

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

AmMHaK, ero Gu3n4ecKue u

29 XMMHYECKHE CBOMCTBA, MOJIyYEHUE U bubmorexa [IOK
> O https://m.edsoo.ru/00adf004
pUMEHEHNE
[IpakTuueckas padora Ne 3 o reme
30 «ITonyueHne ammMuaxa, U3y4eHue ero bubmorexa [IOK
. Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIoTa, €€ hu3ndecKue u bu6nuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KQUe€CTBE MUHEPATbHBIX

32 no0peunii. XuMU4eckoe bubmmorexa [OK
yAObP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpebl
COCIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa (V) u

33 (bocg)o pHaH KI/ICJI((l))Ta (bq)prl)m(qe)cxne u Bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MMOJTYyUYECHUE
Hcnons3oBanue pocdaros B

14 KaueCcTBe MUHEPATBHBIX YI00pEHUH. bu6nuoreka [IOK
3arpsi3HEHUE TPUPOAHON CpPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yruepon, pacipocTpaHeHHE B

35 Ipu I())/:[e g)mnrt){ecxrl)de U XUMHAYECKHE bubmmorexa LOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
16 Oxkcuppl yraepoaa, ux Gpundeckue u bubnmoreka [JOK

XUMHUYECKUE CBOVCTBA.

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

37 VYronpHas KUCIIOTa U €€ COJTN bubmorexa [IOK
https://m.eds00.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

13 "[TonmyueHune yriaekucioro rasa. bubmmoreka [JOK
KadectBennas peaxiyus Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OPraHMYEeCKHX BEIIECTBAX KaK O buGnnorexa LIOK
https://m.edsoo.ru/00ac054¢
COCTMHECHUSX YTIIepoIa
40 Kpemuuii u ero coeauHeHust bubnnorexa LIOK
https://m.edsoo.ru/00ac080a
[Tpaktuueckas padota Ne 5. Pemenue

A1 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmoreka [JOK
«Baxnenme HeMeTaubl U UX https://m.edsoo.ru/00ac0bf2
COCTMHCHUS
Kontponbnas padota Ne3 mo teme

42 «Baxnenuime HeMeTauIbl U UX bubmorexa [IOK

https://m.edsoo.ru/00ac0e18
COCTMHCHUS
OO01mast xapaKTepruCcTUKa XUMUIECKUX
AJIEMEHTOB — METAaJIJIOB.

43 Merannuueckas CBsi3b U bubmoreka [JOK
METaJUTNYECKast KPUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METaJIIOB

44 XUMHUYECKUE CBOMCTBA METAJLIIOB. bubmoreka [JOK

DIIEKTPOXUMHUYECKUH P

https://m.edsoo.ru/00ael 156
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HaIPsHKEHUN METalIoB

O061u1me crnocoObl MoTyueHus
MeTaiuioB. CiutaBel. BeIauciieHust mo

bubmunoreka LIOK

45 7|
YPABHCHIIM XHMIACCKHX PEAKIUIH, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
MIpUMECH
bubmunoreka LIOK
46 I1
OHATHE O KOpPO3HH METAILIOB https://m.edsoo.ru/00ac1278
bubmunoreka LIOK
47 eJIo € MeTall
[enourpie MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcCHUIbI M TUAPOKCUIBI HATPUS U bubmunoreka LIOK
Kaus https://m.edsoo.ru/00ae14b2
49 [IlenouHoO3eMeTbHBIC METAIUIBI — bubmuoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael 5e8
50 Baxneiimme coequHEHUS KaJIbIUI bubnnorexa LIOK
A t https://m.edsoo.ru/00ael 5e8
51 O0001IeHNEe U CHCTEMATH3AIINS
3HAaHUH
5) JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[IpakTrueckas padota Ne 6 o Teme
S .. bu6mmoreka [IOK
53 JKEcTKOCTh BOKLI U METOILI €6
| https://m.edsoo.ru/00aclae8
YCTpaHEHUS
but6mmoreka [IOK
54 A 7
JOMUITHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Kenezo but6mmoreka [IOK
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https://m.edsoo.ru/00ae1d86

OKcuapl, THAPOKCUIBI M COJTH JKeJie3a

bubmunoreka LIOK

37 (IT) m »xeme3a (III) https://m.edsoo.ru/00ae35e6
58 O6OGLEIGHI/IG U CUCTeMaTHU3aIus
3HaAHUU
[IpakTuueckas padora Ne 7. Perenue
59 AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME bu6nuoreka [IOK
«Baxueiie MeTaJibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKLUid, €CIU OJIUH U3
60 pEeareHToB J1aH B U30BITKE UITU Bbubmunoreka LIOK
COZICPKUT IIpUMECH. BrrunciieHus https://m.edsoo.ru/00ael1750
MacCcOBOH J0JH BBIXOJa MPOJYKTa
peakuuu
61 O6OGLEIGHI/IG U CUCTeMaTU3aIUs
3HAHUU
KonTtponsHas padora Ne4 o reme
62 «Baxnenmue MeTaJllbl U UX
COCTMHEHUS
63 BemectBa u matepuaisl B bu6nuoreka [IOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHNE bubnmoreka [JOK
OKpYXaIoIIei cpeasbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnn Bu6muotexa [JOK
HKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHslit ypok. O6o0IIeHHE 1 bu6nuoreka [IOK

cUCTeMaTU3anus 3HaHUN

https://m.edsoo.ru/00ae0d0a
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67 PezepHblit ypok. O6001meHue u | Bu6muotexa [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
68 PesepBHeIit ypok. O6o01eHHe 1 | bu6nuoreka [IOK
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
00pa30oBaTeILHON MPOrPaMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHauanbHbIE XUMUYECKHE TTOHATHSD)

1.1

pacKpbIBaThb CMBICT OCHOBHBIX XUMHYECKHX TIOHSTHI: aToM,
MOJIEKYJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAsh macca, MaccoBas A0S XHWMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peakiius,
KIacCU(pUKALUA  pEaKIHil:  peakluuud  COCAUHCHHS,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHsS, peaKIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIMH, TEIuIoBO 3¢ (dEeKT peakiuu, pacTBOp,

MaccoBast 10Jis BellecTBa (MPOLIeHTHAs! KOHIICHTPAIHs) B pacTBOPE

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATDH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (HOpMyT

BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUH

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUMA MaccChbl BCIIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIr0 Y4YCHHA, 3aKOHAa

ABoranpo

1.5

OIpECaAcCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE peaknmuu (M0 YHUCIy M COCTaBYy

YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY (P dekTy)

1.7

BBIUMCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl

BC€IICCTB




1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMeHTa mo (opmyre

COCIMHEHMS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHIECCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MMO3HAHUS — HaAOII0JIeHHeE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIN )

ITo Teme: «BaxxHeiime npeACcTaBUTENN HEOPTAaHUYECKUX BEIIECTBY»

2.1

pPacKphIiBaTb CMBICII OCHOBHBIX XHMHYCECKHUX TTOHSITHM: OKCHI,

KHUCJ10Ta, OCHOBAaHUC, COJIb

2.2

ONnpeaAC/IsITb NPUHAMJICI)KHOCTL BCHICCTB K OHpeI[eJIéHHOMy KJ1acCy

COeMHEeHMH 10 (popmysiam

23

KJIacCCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCP:KAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PeaKIUil

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XUMHUUYCCKUX

MPEBpaIeHHUH B pa3IMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BAaHUS XUMHUYECKOM TMOCYIod |
1ab0paTOpHEIM 00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKUHUSMHU IO BBINOJTHEHUIO
71ab0paTOPHBIX XMMHUYECKHUX OMBITOB MO TOTYYEHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHHUIO
pacTBOpOB € ONPEAECIEHHOM MAacCOBOM JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE HKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeNo4eid W KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHondTaaent, METHIOPAHX U IPYTHE)

2.7

MPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peakiiuu

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

Xumuaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pEeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SIpPO aTOMa,
SNIEKTPOHHBIA CIIOW aToMa, aToMHas OpOWTajb, paalyCc aToMa,

XUMHYECCKass CBA3b, IMOJIsIpHAasd W HCIOJIAPHAasA KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI
ONKCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy llepumonnueckoii
CHUCTEMbl XMMHYECKHUX OHJIEMEHTOB: pa3jIM4aTh IOHITHUS «TJIaBHAs
33
noarpynma (Arpymnma)y u «mnobounas moarpymnma (brpymma)y,
«MalbIe» U «OOJBIINE)» TIEPUOJIBI
packpbiBath cmbici [lepuopmueckoro 3akona .M. Menzeneesa:
34 JEMOHCTPUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
' XMMHMYECKHX DJJEMEHTOB OT HuX TmonoxkeHus B Ilepuonnueckoi
CUCTEME
COOTHOCUTHh  O0O3HAu€HHUs, KOTOpble UMEITCAs B  Tabmuie
«llepuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.W.
3.5 MeHnpeneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsij sapa, OOIIee YHUCIO
3JIEKTPOHOB U pacnpeiesieHue UX MO0 3JIEKTPOHHBIM CII0SM)
16 ONpeAeNsiTh  CTENeHb  OKHUCJIECHHUS  O3JEMEHTOB B  OMHApHBIX
' COCTMHEHUSIX
37 OTIPEICNIATh BUJ XHUMHUYECKON CBsI3W (KOBaJIeHTHass W HOHHAs) B
' HEOPraHMYECKUX COCAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs
pe3yJjbTarta

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IIOHSTHI: pacTBop,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOLHALINS,
peakIuu HOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe pPaBHOBECHE,
o0OpaTumble u HEoOpaTUMbIE peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIC peaknum, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,

aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,




MGT&HHH‘IGCK&H), KpuUCTaJNINYCCKaA peméTKa, CIlJIaBbl, CKOPOCTb

XUMHYECKON peaKkuu

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHATH 3TU MMOHATHSA ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

COCTAaBJISITb YPAaBHCHUA 3JI€KTpOHHTI/I‘IeCKOI>'I Jucconmanum KHCIIOT,
IeJ0Ye M COJIeH, TOJHBIE W COKpaIIEHHBIE YpaBHEHUS PEAKIM

WOHHOI0 0OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa ATHX peaKIuit

1.5

MPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiuu

ITo temam: «Hemeramnel U uUX coequHeHUsT» W «MeTaluipl U HUX

COCOAUHECHU A

2.1

XapaKTepu30BaTh (OMUCHIBATE) OOIIUE U CIICIU(PUUECKUE XUMUIECKUE
CBOMCTBA IPOCTBIX M CIJIOXKHBIX BEHICCTB, IMOATBEP)KIAs ONUCAHUE
[IpUMepamMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIni

2.2

COCTaBJISITh YPaBHEHMs PEaKIUi, MOATBEPKIAIOLUIUX CYIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHX npeBpameHI/Iﬁ B Pa3/IMYHBIX

YCIIOBUSX

24

cJIea0BaTb IpaBUJIaM II0JIb30BaHU XUMHYECKOU HOCYI[Oﬁ u
7a00paTOPHBIM 00OPY/IOBAaHHEM, 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

NPOBOIUTH PEaKIMM, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABaTh ONBITHBIM IyTEM XJIOPHI-,
Opomun, wuoaupa, kapbonar, ¢Qocdar, cwimkar, cynbdar,
THIPOKCHIMOHBI, KaTHOHBl aMMOHHMS, MOHBI H3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMus U OKpy’KaroILas cpeaay

3.1

pacKpbIBaTb CMBICT OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB




3.2

HpI/IMeHHTI: OCHOBHBIC onepauHH MBICHHTCHBHOﬁ NCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHCHHE, OOOOIIEHUE, CHUCTEeMAaTHU3aIUIO,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CB}I3GI>'I — AJId I/I3y‘IeHI/I}I
CBOWMCTB BEIIECTB M XUMHYECKHX pEAKIMA, ©CTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — Ha6JHOI[eHI/Ie, I/IBMGI)GHHG, MO,Z[GJ'II/IpOBaHI/Ie,

SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHUS

1

HepBOHaqaanLIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4Ye€IOBEKa. XHUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[NousTHE 0 MeTOax MO3HAHUA B XUMUH. UncThle BemecTsa 1 cmecu. CrrocoObl

pas3zaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJIBI  XMMHYECKHX

aeMeHTOB. [IpocThie U COKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA

B COCIUMHECHUU

1.5

KonnuectBo BemiectBa. Moisib. MosipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W YMCIIAa CTPYKTYPHBIX eIuHUI] BemiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SBICHHUSA. XMMHMUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

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

1.7

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIaMU
pabotel B nabGoparopun u mpuéMamMu oOOpalieHuss ¢ J1a0opaTOpHBIM
o0opyoBaHHEM, W3yYE€HHE M OINHCaHHE (PU3NYECKUX CBOWCTB 00pa3IloB
HEOPraHMYECKUX BEUIECTB, HaOmoneHue Qu3nueckux (IJIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlHs BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAJIMBAHME MEIHOM  IMPOBOJIOKH,
B3aMMOJICICTBUE MeJla C KHCIIOTOW) SIBJIEHWW, HAOMIOIEHWE W OIUCaHUe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3foKeHWe caxapa,
B3aMMOJICICTBUE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3IoXKeHUe

ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJECUCTBHUE XKeje3a C pacCTBOPOM




conu meau(1l), n3ydenue cnocoOoB pazaencHus: cMeceil (C MOMOIIbI0 MarHUTa,
(bunpTpOBaHUE, BBIMTAPUBAHKE, TUCTHUIUIAIMS, Xpomarorpadus), MpoBeacHUE
OUYMCTKHU MTOBAPEHHOM COJIM, HAOIIOICHUE W OMTUCAHKE PE3YIHTATOB MPOBEACHHUS
OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJeINei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxneiumue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3gyx — cmech razoB. CocrtaB Bo3znyxa. Kuciopoa — aneMeHT u mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupojne, (pusndyeckue M XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenune kucmopoaa. CrocoOsI
MOJlydYeHHUsl Kuciaopoga B JabopaTopuud M MpoMbllIeHHOCTH. KpyroBopot

Kucinopoaa B npupoae. O30H — ammoTponHast MoAU(pUKAIMS KHCIOPOoaa

2.2

TennoBoil 3P PeKT XUMUIECKON peakiiui, TEePMOXUMUYECKHE YPaBHEHHSI, SK30-
Y DHAOTEPMHYECKUE peakuuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO30yXa,

yCUJIeHHE TapHUKOBOTO 3¢ ekra, pazpylieHrne 030HOBOTO €05

23

Bonmopon — anemeHT u mpocroe BemectBo. HaxoskaeHue Bozmopona B IMPUPOZE,
¢usnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucinors! 1 conu

24

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®usnueckue cBoWcTBa BOAbl. Boxa kak  pactBoputTens. PacTBOpBL
HacpllieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nmons BemecrBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpPOJE M B KW3HU 4YesoBeka. Kpyrosopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJ

2.6

Knaccudukanust neopranmdeckux coeauHenuid. Oxcuapl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpazyrone. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

cBOMcTBa OKCUAOB. [loiryueHne okcuoB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. Homenkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHul. [Toryuenue ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucinor. dusnyeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

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

[Tonydenue coneit

2.10

I'eneTmueckas CBA3b MEXKAY KilacCaMU HEOPraHNYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN  SKCHEPUMEHT: KAayeCTBEHHOE OIpPENENICHHE  COAECpPIKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHMe, paclio3HaBaHHE U M3YUYCHUE
CBOMCTB KHCIOpOJa, HAOMIOeHHE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHUs] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpa3lilaMu OKCHJOB M ONHCAaHHE WX CBOICTB, MOJy4YeHHE, coOupaHue,
pacro3HaBaHHe W HM3yueHHE CBOWMCTB BOJIOpOJa (FOpPEHHE), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHKUE BUICOMATEPHATIOB),
HaOrofeHne OoO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWUCTBHE BOJbI C MeTalllaMd (HAaTPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJICOMATEpHANIOB), OIPEACICHUE PACTBOPOB
KUCIIOT U IIEeJNOYed C TMOMOIIBI0 HHAWKATOPOB, HCCIENOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOACHUWE H3MEHEHUS
OKpacCKM HHJHMKaTOpPOB B pPAacTBOpax KHCIOT M IIEJIOYEH, H3ydeHUe
B3aumozeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHCIIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOIO0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pEUICHHE
SKCHEPUMEHTAIBHBIX 3a7a4 Mo TeMme «BakHellne Kiacchl HEOPTaHMYECKUX

COEIUHEHUI

Ilepronnueckuii 3akoH U [lepuoanyeckast cucreMa XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dyieMeHTOB. [loHatne o
IpyNnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbI,
raJloTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPble 00pa3yroT am{QoTepHBIE

OKCH/IbI ¥ TUIPOKCHIBI

3.2

ITepuoanueckuii 3akoH. [lepronnyueckas cucteMa XMMUYECKUX 3iemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoanueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynnbl. PU3MYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa




3.3

Crpoenne atomoB. CocraB aToMHBIX sanep. M3oronbl. Dnektponsl. CTpoeHMe
JIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
IIepuognueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO

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

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyNNaM M MEPHOJIaM.
3nauenue I[lepuonnueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
JJIEMEHTOB I pa3BUTUA HAyKu U npakTtuku. .M. MeHnneneeB — yd€HbId U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAs CBS3h

3.6

Crencub okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCaknu. HpOI_IGCCBI

OKHCJICHMS B BOcCTaHOBNICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIH

3.7

XUMUYECKUH HKCIEPUMEHT: H3yYyeHHE OOpa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE TUAPOKCHAA IMHKA C PAacTBOpaMU KHUCIOT U
niesouel, MpoBEACHUE OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3yIoKeHHsl, COETUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xumnueckast peakuus. [lopropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMU4YeCKuX 3mmemeHToB J[. M.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPHOMIOB, KM, KaJdblUHUs U UX
COCAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTEME U CTPOCHUEM HUX ATOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKHX
pEelETOK, 3aBUCUMOCTD CBOVCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJa XUMU4ecKoi cBs3u. Kiaccudukamus 1 HOMEHKIaTypa HEOPraHUIECKUX
BEIECTB (MEXIyHApOAHas U TpUBHAIbHAs). XUMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K Ppa3MyHbIM KJIacCaM HEOPraHWYECKUX  COCIMHEHUM,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYECKUX PEaKIMi M0 Pa3IUYHBIM NPU3HAKaM (110 YUCITY U




COCTaBy YYacTBYIOUIMX B pPEAaKLIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Io
M3MEHEHMIO CTENEeHEH OKHCICHMsSI XMMHMUYECKHX JIEMEHTOB, 0 0OpPaTUMOCTH,
[0 YYacTUIO KaTaau3aropa). OK30- M JHIOTEPMHYECKHE  peakluw,

TepMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUUYECKOM peakiuu

1.4

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

XUMHYCCKOTI'O paBHOBECUSA

1.5

OKUCIUTENHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOM  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJINTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C HCIOJb30BAaHHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 3IEKTPONTUTHYECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHbl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMuueckoi cBsizu. Crenenb auccounanuu. CUIIbHbBIE U clla0dble 3JIEKTPOIUTHI.
Peakiiun moHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKUUii MOHHOTO oOMeEHa,
MOJHBIE M COKpall€HHbIE WOHHBIE ypaBHEHHMsl peakiuid. CBOWMCTBa KHUCIOT,
OCHOBAaHMH W coOJlel B CBeTe TNPEACTABICHUA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiii Ha MOHBI. [loHsATHE O TUApOIN3E coneit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPHUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEHIECTB (XJOpHIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIIMAIIMM  KUCJIOT, IIeJoued M coieil  (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUEe OCaJKa, BBICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIbBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peaKIuii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPIaHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJILHBIX 3a/1a4

Hewmeranne 1 ux COCIUHCHUA

2.1

OOmass xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne u (pu3nueckue CBONCTBA MPOCTHIX

BELIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa




(B3auMOJIeHiCTBHE C MeETaUIaMH, HEMETaJUlaMH, IIejIoYyaMu). XJIOPOBOAOPO.
CongHast KMUCJIOTAa, XUMUYECKHE CBOMCTBA, MOJIyUYCHHUE, MpUMEHEeHHE. JleiicTBue
XJIOpa U XJIOPOBOAOPO/A HAa OpPraHU3M 4elioBeKa. BakHeilline XJIopuabl U UxX

HaxO0XJICHHE B IIPUPOJIC

2.2

OO6mrast xapaktepuctuka djeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNneHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAAa M CEpbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/ia U cepbl. XUMHUECKHE CcBoicTBa cepbl. CepoBOOpOA, CTPOEHUE,
¢busznueckue U XUMHUYECKHe CBOMCTBAa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(o0mmue Kak MpencTaBHTEN Kiacca KUCIOT U crenuduieckre). XuMUYECKUe
peakiyu, JeXale B OCHOBE MPOMBIIIICHHOTO CIOc00a MONy4eHUs! CEepHOM
kuciaotel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KAaUECTBEHHAs pPEAKIHS HaA
cynbdar-uoH. Haxoxnenue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpY’KaloUlel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHUS

23

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPOLE,
¢usnyeckue U XuMudeckue cpoiictea. Kpyroropor asora B mpupoje. AMMHUAK,
ero (pu3M4eckue W XMMUYECKHE CBOMICTBa, MoiydyeHHe u npumeHenue. Conu
aMMOHMs, HX (u3nyeckue ¥  XHMUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHast peakuusi Ha MOHbI aMMOHHUA. A30THas KUCIIOTa, €€ MOJIyYeHHE,
¢usnyeckue W XMMHUYECKHE CBOMcTBa (00IIME Kak IpeACcTaBUTENs Kiacca
KHCJIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
KayecTBE MHUHEPAJIBbHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY KaroIien
CpeAbl COEUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHHE BO3/lyXa, OYBBI

1 BOJIOEMOB)

24

®ocdop, amnorponHsie Mogudukauu Gocdopa, puznyeckre U XUMHUYECKHE
ceoiictBa. Oxcupg dochopa(V) u dochopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, monydeHue. Vcmonb3zoBanue ¢ochaToB B KauyecTBe

MUHEpaIbHBIX yA00pCHUI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepo;[, AJUIOTPOITHBIC
Moau(UKaIMKM, paclpocTpaHeHHEe B MpUpojie, (U3MUecKrne U XUMHUYECKHE

cBoiicTBa. AncopOius. KpyroBopot yriepona B mpupojae. OKcuabl yriepoja,




ux (uznyeckre M XMMHYECKHE CBOMCTBA, JCHUCTBUE HA >KHUBBIE OpPTaHU3MBI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJIOIHYEeCKHe MPOOIEeMbl, CBA3aHHBIE C OKCHIOM
yraepona(IV); rumoreza ri00aqpHOrO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIH
a¢dext. YrompHas kucinora W €€ cond, UX (UINYECKUE U XUMHUUYECKHE
CBOHCTBa, MOJy4YeHHE U NMpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHaT-
noHbl. Vcnonbp3oBaHue kapOOHAaTOB B OBITY, MEAMLUHE, MIPOMBIIUICHHOCTH U

CEJILCKOM XO34ICTBE

2.6

[lepBoHayabHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoga (MeTaH, 9TaH, OSTWJIEH, aleTWJIEH, 3TaHOJI, TIULEPUH, YKCyCHas
kuciorta). Mx cocraB m xummuueckoe crpoeHue. llonstue o Ouonormuecku
BaXHBIX BEILIECTBaX: XHpax, OeNKax, yrieBoJax — U HUX pOJIU 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
okcune kpemHusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIOJIb30BAHNE B
GBITy, MCIUIUHC, TPOMBIIIIJICHHOCTH. Baxueiimnime CTPOUTCIIBHBIC MATCPUATIbIL:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, Xxene300eToH. IIpobiembr Ge3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3yueHHE OOpa3lloB HEOPTaHMYECKUX BEILECTB,
CBOWCTB COJISTHOM KHUCJIOTBHI; MPOBEACHUE KAYECTBEHHBIX pPEaKIUid Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHWUS; OMBITHI, OTPAKAIOIIUE
¢bu3nyecKkne 1 XMMUYECKHE CBOIMCTBA raJIor€HOB M UX COEAMHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BUJECOMATEPHATIOB); O3HAKOMIJICHHE C OOpasliaMu XJIOPHIOB
(ramoreHuIoB); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO HCTIOJB30BAaHUE BUICOMATEPHANIOB); HAOMIOJEHUE TMpolecca
oOyriMBaHusl caxapa MOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4YeHUE XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHON KHCIOTHI, MPOBEACHHE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMIoJeHHE MpH3HaKa e&
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJJICOMATEpPUAIOB), OOpa3laMu
a30THBIX U (ocPOPHBIX YAOOPEHUN; OTyUeHNE, COOMpaHne, paclio3HABAHUE H
M3Y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KAaueCTBEHHBIX peakIuil Ha HMOH
amMmmMoHus U ¢ocar-uOH U U3YYCHHE TPHU3HAKOB WX TPOTEKAHUS,

B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO




HCIOJIb30BAaHNE BHJIEOMATEPUANIOB); HM3YyYEHHE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, (yJUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM
azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
IIPOTHBOra3a; IOJIy4YeHUe, coOMpaHMe, paclio3HaBaHME M M3Y4YEHHE CBOMICTB
YIJIEKUCIIOro Ta3a; IMPOBEJCHHE KayeCTBEHHBIX peakiuii Ha KapOoHAT- H
CWIMKAaT-HOHBl M W3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHON IPOMBIIIJIEHHOCTH; PEIICHUE HKCIIEPUMEHTAIBHBIX

3aaa4 110 TEMC «Baxxneinne HeMeTaIIbl U UX COCAUHCHUA»

Merannsl 1 BX COCOAMHECHUA

3.1

OO01ast XapaKTepUCTUKAa XMMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
nonoxkeHuss B Ilepuonuueckol cucreMe XUMHYECKUX diaeMeHToB JI.H.
MenpeneeBa u crpoeHust atToMoB. CTpoeHHre MeTallioB. Merannuyeckas CBsi3b U
METAJNIMYECKasl ~KpUCTaUIMYecKass pemeETKa. JIEKTPOXUMUYECKUH  psf

HanpsH>KEHUHA METaJJIOB

3.2

dusnyeckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG (6] KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B

OBITY ¥ TPOMBIIICHHOCTH

3.3

[[lenounble MeTaybl: moJIokKeHHE B llepuoamdeckoll crucTeME XMMUYECKUX
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

lenouyno3eMenbHbIE  METAIBI MarHuid MW KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxjaAeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxkHeWmme coequHeHUs Kaiblus (OKCHJ, 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 [leprnoanueckoit cucreme Xxumudeckux sneMenTon J[. M.
MenaeneeBa; CTpoeHUWE aTOMa; HaxoXJeHue B mpupone. Duszmueckue u

XUMUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu kene3a(ll) u




xene3a(Ill), ux cocras, CBOWMCTBA U OTyUEHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMu METAIIJIOB U CILIABOB,
X (U3MYECKUMH CBOMCTBAMU; U3YUYEHHUE 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 —HCIOJb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA HMOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkene3a(ll) m xemesa(Ill), memu(Il);
HaOIIIO/IEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxHelmue MeTauisl U

nX COCAUHCHUA

XuMHS ¥ OKpY’Karollas cpena

4.1

HoBbie maTepuanesl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOM
JKW3HU 4YesloBeKa. XUMHUsS U 3J0poBbe. be3omacHoe MCMoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomis Mpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
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

XUMHUYECKU SKCIIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIMMEPHbIE MaTEpUaJIbl)




IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K NMPEAMETHBIM pe3yJibTaTaM
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMI03HABa€MOCTU SIBIEHUIH MPUPOIbI, MOHUMAHHE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJIbTypbl U MPaKTUYECKOU
NESTEIbHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOro OOIIEeCTBa;

IMOHUMAaHHUEC MECTAa XUMHH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HCCICAOBAHUSA BCIICCTB U UIYUCHUA
XHUMHUYCCKHUX peaKuHﬁ; YMCEHUEC HCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.3

0 ctepax npodeCcCHOHATBLHON JeSITeNbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMECHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAayKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoe Oyaymiei mpoecCHOHAIBHON e TeTbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQMIBHOTO INpenMeTa

MIPH TIEPEXO0/Ie Ha YPOBEHB CPEIHETO 00IIeT0 00pa30BaHMs

Brnanenue cucremMoil XMMUYECKMX 3HAHUM W YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHUIIME XWMHYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MOJISPHBIMN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJIb (CPemHSs), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEAKUUU PA3JIOKEHUs, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOpP, MaccoBas OIS XUMHUYECKOIO

9JICMCHTA B COCAMHCHNN, MAaCCOBas OO U MPOLICHTHAA KOHICHTPALIHA




BELIECTBA B PaCcTBOPE, AP0 aTOMA, JICKTPOHHBIN CIIOM aTOMa, aTOMHas
opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKasl CBA3b, NIEKTPOOTPULATEILHOCTD, IIOJIIPHAs U HEMOJIAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTalLIM4ecKass peleéTka (aToOMHas, MOHHAs, MeTauIMJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, DJIEKTPOJIMT M HEJIEKTPOJIHUT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMALNS, PEaKUMd HMOHHOTO  OOMEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb |
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XMMHUYECKOE pPAaBHOBECHE, OOpaTHMble U HEoOpaTUMble pEaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, karanuzarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOITOJIAralOle€ 3aKOHbl XHWMHUHU: 3aKOH COXPAHEHHS MacChl,
nepuoauueckud 3axkoH .M. MengeneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOraapo

23

TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJISIpHAsl ~ Teopus,  TeOopus

BHGKTpOHHTquCKOﬁ Jucconruanun

Bnaaenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOUYAOIIEH:

3.1

YMCHUC MMPABUIIbHO UCITIOJIB30BATh U3YUYCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM 4HCIEe MHHEpaJbHBIC YAOOpPEHHs, METAaUIbl W CIUIABHI,
IOPOAYKTHl TEpepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrmst, mpupogHOTO raza, HeTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
MMPOU3BOACTBC W IMOHWMAHUC 3HAYCHHUA KUPOB, 6CHKOB, YTJICBOJ0OB
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHU3M YCJIOBCKA W OKPYIKAIOLIYIO

NPUPOHYIO Cpeay

3.2

YMCHUEC HHTCIPUPOBATH XHUMHYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIMYMEe OMbITa paboTHl ¢ PA3IUYHBIMM UCTOYHMKAMHU HH(OpMaIu
0 XUMHMM (Hay4yHas M Hay4yHO-IIONYJIApHAas JIMTeparypa, CIIOBapH,

CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHHBATh WH(OPMALUIO O BEIIECTBAX, HX
OpeBpalleHusIX M NPaKTHYEeCKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6HO-HO3HaBaTe.HBHBIX 3aJga4d

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




SA3bIKa XMMHHU JJIS1 COCTAaBIEHHUS (POPMYJI HEOPTaHHMUECKUX BEIIECTB,
YpaBHEHUM  XUMHUYECKHMX  pEakIMi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepmonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKAMH CTPOCHHA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee dHcio
JJIEKTPOHOB), PpAaCIpeleieHHEeM JJIEKTPOHOB [0 SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOOB, KATUS U KaJTbLUS
IIpencraBinenne 0  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),

6 MNpPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOXKEHUS DJJIEMEHTOB B
[lepmonnueckoir cucreme (B MajblXx TEpPHOJAX ©  TJIABHBIX
MOATpYMIax) U 3JIEKTPOHHOTO CTPOCHHUSI aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue onpeaensrh:

o1 BAJICHTHOCTh U CTENEHb OKHUCIICHUS] XUMHUYECKUX SJIEMEHTOB, 3aps

' MOHA

g5 BUJ XHUMHYECKOH CBS3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

‘ COCTMHEHUSIX

8.3 XapakTep Cpebl B BOJAHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAaHUM)

8.4 OKUCIUTENh U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBath (pU3NUYECKUE U XUMHUECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPpUM, Kalul, MarHHi,
KaJIbIIUN, aJTIOMUHUM, JKEJIe30)
CJIOXKHBIX BEILECTB, B TOM YHCJIE€ HX BOJHBIX pacTBOPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJAOPOJ], OKCHUIBI U THUIPOKCHIBI

97 metaimioB [-IIA rpynm, amtomunus, menu (II), umuuka, xeneza (II u

I11), oxcunpr yruepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, azoTucras, a30THas,

dbocdopHasi, yrojibHasi, KpeMHHEBasK KHCIIOTa U UX COJIH)




IMPOrHO3UPOBATH u XapaKTCPU30BaATh CBOMCTBA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUSA, IPUMCHCHHUEC BCIICCTB B

23 3aBUCUMOCTHU OT UX CBOWMCTB, BO3MOKHOCTh IIPOTEKAHUSI XUMHUECKUX
MPEBpAIICHHUI B pa3JIMYHbIX YCIOBUIX
0 YMeHue cocTtaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHUS PEaKIIHii, B
TOM YHCIIE:
10.1 peakiuii H'OoHHOTro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XMUMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpyri) HeOpraHUYeCKUX BEUIECTB
10.4 MOATBEPKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHne BIUUCIATh (IPOBOIUTH PaCUEThI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEMHEHUN
11.2 MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 0 YpaBHEHUSM XHMHUYECKUX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIyKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4yHOro T1o3HaHus (HabmioneHue,
" U3MEpPEHHE, SKCIEPUMEHT, MOJICIUPOBAHKE) MPU U3YUYEHUU BEILECTB U
' XUMHUYECKHX SIBICHUN; YyMeHue copMyaupoBaTh MmpodiaemMy U
MPEAIOKUTh MYyTH €€ PeIIeHUs
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCYJI0H M JIa0OpaTOPHBIM 000PYIOBAaHHEM
npaBHJiaMu O€30MaCHOTO OOPAIEHHS C BEIIECTBAMHU, UCTIOIb3YEMbIMU
B MOBCEHEBHOM JKM3HU, TIPABUIIAMU MTOBEJACHUS B LIESIX cOepeKeHUs
123 30POBbSl U OKPYKAIOIIEW MNPUPOAHON Cpellbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3ACHMCTBHSI HAa >KMUBBIE OPTaHU3MBI OMPEACTIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEAOTBPALLEHUS UX BPEAHOTO
BO3JECHCTBUSA
3 Hannure mpakTUYeCKNX HABBIKOB TUTAHUPOBAHHS M OCYIIECTBICHHUS

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!




13.1

HN3YYCHUC U OIMUCAHUC (bI/I3H‘{€CKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC
C (bPISI/I‘IeCKI/IMI/I n XHUMHUYCCKUMHU SABJICHUSMHU, OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUil

13.2

U3y4eHHe CII0CO00B pa3leleHus cMecel

13.3

NOJlyY€HUE KHUCIOpOAAa M U3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOZIOPO/IAa ¥ M3YyYEHHE €r0 CBOMCTB; MOJYyYEHHE YTIEKHUCIOIO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYy4YCHHUEC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed

PpacTBOPEHHOTO BEIIECTBA

13.5

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

KHUCJIOT U IIeJIoYel

13.6

UCCIEIOBaHHE M OMNHMCAaHHE CBOICTB HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIOT C METAJUIAMH,
OKCHJAMH  METaJUIOB,  PacTBOPUMBIMH U HEPacTBOPHUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIy4YEHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajlyla JApYyrdM W3  pacTBOpa  COJIH;
UCClIeJOBaHHEe aM(OTEPHBIX CBOWCTB THUIPOKCUIOB AQIIOMHHUS H

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COEUHEHMI; «INEeKTPOIUTUYECKAS
Iucconmanusay; «BakHeHlne HeEMETAUIBI W HUX COCAUHEHUS;

«BaxkHelIme MeTajUIbl U UX COCIUHEHUS)

13.8

XAMUYECKHUE OKCIIEPUMEHTEI, HJUTIOCTPUPYIOLIIE IPU3HAKU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIUu Ha
NPUCYTCTBYIOIIME B BOJHBIX PAcTBOPaX MOHBI: XJOPHI-, OpOMHI-,
wonua-, cynedar-, ¢ocdar-, kapOoHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, MarHuvs, KaJlblOUWs, aJIIOMUHUA,

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

14.1

NpPEACTaBIATh pe3yJbTaThl 3KCIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIIMBATL CBA3H MCXKAY PCAJIbHO Ha6J'IIOI[aCMI)IMI/I XHUMHUYCCKUMHU




SABJICHUSAMMU U MMPOLCCCaAaMH, MPOUCXOAAINIUMUA B MAKPO- U MUKPOMHUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

HepBOHa‘IaHBHBIG XUMHNYCCKUC ITOHATUA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3ielieHus: cMeceit

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJBI XHMHYECKHX

3JICMCHTOB. HpOCTI)IC " CJIOXHBIC BEUICCTBA.

1.3

Xumudeckasi popmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTEIeHb

OKUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0JI1 XUMHYCECKOT'0 3JICMCHTA

B COCIMHCHUN

L.5

KomnuectBo BemiectBa. Monb. MonsipHass mMacca. MossipHbIE 00bEM Ta30B.

BzanmocBsa3b KOJIMYECTBA, MACChI U YKUCJIa CTPYKTYPHBIX €AWHHUI] BEIICCTBA

1.6

duszndyeckre M XUMHUUYECKHE SBIICHHSI. XUMUUECKas pCakuusa u eé IIPpHU3HAKU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPABHEHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XMMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema XuMu4eckux 3aeMeHToB J[.1.
Menpneneesa. Ilepuoasl u rpynmnel. @U3MYECKHUI CMBICH MTOPSIAKOBOTO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atromoB. CocTaB aToMHbIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHne
ANIEKTPOHHBIX  000JI0ueK aToMoB TmepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl [.11. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB XMMHUYECKHMX 3JIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kauus, Kaiablus (paguyca aTOMOB, JJIEKTPOOTPHULATEIBHOCTH,
METAIMYECKUX W  HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUM C TIOJOKEHUEM 7diIeMeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM HUX ATOMOB

CtpoeHue BelecTna

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyiipHass M HEMOJIApHAsi)  CBSI3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHUYCCKUX 3JIEMCHTOB. HNonnas CBA3b.




Merannnueckas cBSI3b

3.2

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

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUMX BewlecTB. Hemeraiwibl U ux

COCOAMHCHUS. Merannsl 1 uX COCIUHECHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTraHHMYECKHX COCIWHEHHA: OKCHIOB
(comeobpa3yromue: OCHOBHBIE, KHCIIOTHEIE, amdoTepHbIe) u
HecoJIeoOpa3yronme; OCHOBaHWHM (IIETOYM W HEPACTBOPUMEBIE OCHOBAHMS);
KUCTOT  (KUCIIOpOACOAepk alue ¢ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCITBIX)

4.2

dusznyeckue W XHMHYSCKHE CBOMCTBaA IMPOCTBIX  BCIICCTB-HEMETAJIIIOB!

BOJIOPO/JIA, XJIOpPA, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpEeMHHS

4.3

®u3nueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HATpHsl, Kajaus, MarHusl U KaJbIUsl, aJFOMHHUS, jKelle3a. DICKTPOXUMUUYSCKHUI

PAI HAIIPSKEHUN METalIoB
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Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCIMHEHUM HEMETAIUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusndeckue U XMUMHYECKHUE CBOMCTBAa OKCHUIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuausa(1V). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

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

xenesa(ll, IIT). I[Tonyyenue okcua0B METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUN M aM(OTEPHBIX TMIPOKCUAOB (HA MpHMEpe
THJIPOKCUIOB  QIIOMUHUS, JKenle3a, IuHKa). IlomydyeHue ocHOBaHUH W

aM(OTEPHBIX TUAPOKCH]IOB

4.8

OOmue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yrosbHOW. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCcKue CBOMCTBA cpenHuX coneid. [Tomyuenue conei

4.10

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

YIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

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




CHOCOOBI OJTYYSHHUS METAJUIOB

4.12

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

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiuidi Mo pa3IuYHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(dekry, 1o

W3MEHEHMIO CTeIIeHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

5.2

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

U DHJIOTEpMUYECKHUE peakluu. TepMoXUMUYecKue ypaBHEHH
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OKuUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuu. OKHCIUTEIN M BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIEHHS.  OJEKTPOHHBIM  OanaHc

OKHCIIUTEILHOBOCCTAHOBUTCIIHHOM p€aKkunu

54

Teopust NIEKTPONIUTHYECKON AUcconani. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEAIEKTPONUThL. CUIIBbHBIC U clla0ble MeKTPOIUThL. CTeneHb AUCCOIHAIN

5.5

Peakumu moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs peakiMii MOHHOrO oOMeHa,

MOJIHBIE U COKPAILEHHBIE HOHHBIE YPaBHEHUS peakLuit

XuMUS U OKpy’Karomas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMHUYECKUX pEakuuid B JabopaTopuu U OBITY.

HepBaﬂ IMoOMOIIb IMPHU XUMHYCCKUX O0XKOraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYXKaromiedl  cpembl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3MyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeNOTBPAIICHUS
[Ipenenbrass momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIIEHUH HKOJIOTUYECKUX MpobieM. YcujeHue mapHUKOBOro sddekra,

pa3pylIieHnue 030HOBOTO CIIOS

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6I>ITy, 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 KOPPO3UHU

6.4

[IpupoaHble WCTOYHWKH YTJIEBOJOPOJAOB (yrojib, MNPUPOIHBINA Tra3, HE(Th),

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

6.5

[lepBoHavyanbHBIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJIEH, 3TaHOJI, TJINLEPUH, YKCYCHas KHCIIOTA).

ITonsTHEe 0 OMONOrMYECKH Ba)KHBIX BCIICCTBAX: KHpPaAX, GGHKaX, YTJIEBOAAX — U UX




POJIA B ) KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 o popMyramM XUMHUYIECKUX COCTUHEHUN
7.2 Macchl (MaccoBOM) JOJIM PaCTBOPEHHOIO BEILIECTBA B pACTBOPE
7.3 M0 XUMHYECKUM YpaBHEHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JI YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



