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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUSA U C Y4ETOM KOHLEIIIUU NPENnofaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbraram oOy4eHUs XUMUW Ha YPOBHE 1IeJIeH U3yUeHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYYalolIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH MPECTABICHUS O B3aWMOIIPEBPAIICHUIX
DHEPrUM M 00 HBOJIOLMHU BEHIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYHKIIMOHAIbHON TPaMOTHOCTH;

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

3HAKOMHUT CO CHeHUu(UKON HAaydHOrO MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHN €CTECTBEHHO - HAYYHOU TPAMOTHOCTH OOYJArOIIINXCS,;



crocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

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

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

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

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS] U MOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKaIOMUA MUDPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUHM TPOUCXOJAUT (POopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUU — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX IOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSITEeIbHOCTH, OCBOCHMHM NpaBuil Oe30macHOTO OOpalleHHs C BEIIECTBAMU B
MOBCEIHEBHOM KU3HHU.

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

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

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

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOH JESATETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAJIbHOE 3HAUEHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKpPY’KAIoIIeT0 MHpA, WUCIOJIBb3YysS 3HAHMS U OMNbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJieM B IOBCEAHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

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

—pa3BUTHE MOTHBAIMU K OOy4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HA OCHOBE YCBOCHHS OOIICUEIIOBEUYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGWiIsi M HAIPaBICHHOCTH JajbHEUIIETO
oOy4eHwUs.

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



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesnenus cMeceil.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHocuTenbHAasE MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COEIMHCHUMU.

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

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

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adbopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKMCAHUE
(bU3NYeCKuX CBOWCTB O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONMCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3lioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (1) mpu HarpeBaHuu, B3auMo iciicTBHE Kene3a ¢ pactBopoM cosn meau (11,
M3yYeHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHOU
coid, HaOJIOJEHWEe U  ONHUCAHWE  PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351eMEHT U MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MUYecKkne M XUMHUYECKUC
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenuwe kucmopona. CrocoObI



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

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

Bonmopon — nsnemeHT M mpocTtoe BemecTBo. Haxoxknenue Bomopoxa B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHust. Kucmotel u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTtBOpOB B Ipupose U B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

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

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XMMUYECKUE CBOMCTBA
ocHoBaHMM. [losyueHne oCHOBaHMI.

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

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

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aUMOJEUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIIO3HABAHUE M H3y4YCHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBrue Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydyeHue B3zaumojeinctBua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIIOT C MeETajulaMHi, pPEeakUUil HEUTpaIM3alUM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUID.

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

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

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

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

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

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

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

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

Xumuueckuii IKCnepumMenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACcTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEACHUE OIMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUNoTe3a, TEopus,
3aKOH, aHaln3, CHHTE3, Kilaccu(ukaius, TMepuoIuYHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, Ia3, (PU3WUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusig M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K pPa3JIM4YHBIM KJIACCAM HEOPraHUYECKUX
COEAMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMuueckux peakiuii o pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, IMo
U3MEHEHUIO CTETEeHEW OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopwl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHON peaKiuu. CocraBnenue YPaBHEHUMU



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

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PaA3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

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

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI04Yed H COJEr
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuuid HOHHOrO  OOMEHa
(oOpazoBaHue ocajaka, BBIJACICHUE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCTUHEHMs), pAClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbI0O KAYECTBEHHBIX pEaKIMid Ha HOHBI, pELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMH, HEMEeTalllaMH, MIeno4amMu). XJIO0POBOAOPO/I.
CosisiHass KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHUM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUe U
XUMUYECKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHOCO0a TMOJMYYEHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



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

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
dusznyeckrue 1 XMMHUYECKHE CBOMCTBA, OMyyeHue U npuMenenne. Conu aMMOHus,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  cHeruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKpYXKarolle cpepl COeAMHEHUIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUI.

OOmast xapakTepuctuka 31eMeHTOB |V A-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPOIHbIE
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKrue U XMMUYECKHE CBONCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, INIMLEPUH, YKCYCHAs! KHCIIOTA).
[IpuposnHble HMCTOYHUKH YTIEBOAOPOAOB (yrojib, MPUPOIHBIA Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3WH), UX poJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUIM.

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



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

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOAEHUE Mpoliecca OOYIIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAYECTBEHHOW peaKIuu Ha CyJbdaT-
WOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MENIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE BUJIEOMATEPUAJIOB), U3y4YEeHUe Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJydyeHUe, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE TPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe «BakHeunIre HeMeTauIbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxenus B llepmommyeckon cucreMe XuMHUYeCcKuX dieMmeHToB [[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  JJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

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



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCJIMHCHUH.

[[lenoyHno3emenbpHble METAUIbl MarHMid M KaJblMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumMudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoe. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHUN: TI0J10keHKE B [leproindeckoil cucTeMe XuMHUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nuecKue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMUHMS.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcu b, Tuapokcuabl U conu xxenesa (I1) u sxenesa
(1), mx cocraB, CBOWCTBA U TOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOWMCTBAMH, HW3YUYCHHE  PE3yJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIB30BAaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHME  BHJICOMATEPHUAIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(I u xenesza (111), meau (11), HaOMIOACHME W ONMKMCAHUE MPOIIECCOB OKPAIIMBAHUS
MJaMEHH MOHAMM HATpWs, Kajusd W Kalblus (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA aTIOMHHUS
Y TUJIPOKCHU/JIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BaxkHenime
METaJIJIbl U X COCMHCHU .

XHMHUA M OKpY:KaoUias cpeaa

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

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

Xumuueckuii IKcnepumenm:

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

Mesricnpeomemmnuwle céasu



Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHNE, W3MEPEHHE, MOJEb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszuka: Marepusi, aToM, DOJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNIECCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPUEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTH4ecKoro BOCNMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAIETh JTOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2)rpamaaHCcKOro BOCIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  Y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MPH
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATENBHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE DOTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMIOBEJECHUE W TMOCTYNKA CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3)IeHHOCTH HAYYHOI'0 MMO3HAHMA'

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOJIUMBIE [UIsl OOBSICHEHHS HAO0JII0JaeMbIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MH(POPMAIMOHHON W YHUTATENbCKOH KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4)¢opMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUIA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUsI TpaBuil OE30MacHOCTH TMpH  OOpallleHuu ¢
XUMHUYECKUMH BEUIECTBAMU B OBITY U PEATLHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBAXKEHHUE K TPYLy M pe3yjbTaTaMm TPYJOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIN BBIOOD
WHUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6)3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0pPOBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMX 3J0POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJIs ITOBBIIECHNUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYpbhl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33714, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OpPTraHU3AlMU U MPOBEJACHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIApHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(DOPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTAIHUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIIeHUsI YUYEOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUKM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITOJIH30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K koniy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiIacCu(PUKalUsg PpEeaKiuil: peaxiuu
COCAUHEHHUSI, pEaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, 3K30- U PHAOTEPMHUYECKUE PEaAKIUHU, TEIJIOBOM 2(PDEKT peakini,
AIpO aTOMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTalb, PaJAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs W HEMOJSpHAs KOBAaJEHTHas CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJIsl BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUN;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B llepumoamyeckoit cucreme,
3aKOHOB COXPAHEHMUS MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIO dIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMHYECKHE peakiuy (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEIIECTB, 10 TEIJIOBOMY 3 (DeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHI;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHHWS XUMHUYECKHX TPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 1o (opmyIie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATeIbHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 00OOIECHHE, CHCTeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHHE TPUYMHHO--CIICJACTBCHHBIX CBSI3eH — JJISl M3YYCHHS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIUi, €eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

cCleoBaTh ~ NpaBWJIaM  [OJIB30BAaHMSI ~ XMMHUYECKOH  TOCyAOH W
7a00paToOpHBIM O0OpYIOBaHWEM, a TaKXe TNpaBWiIaM OOpaIIeHUus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MIOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHUE M  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
IIPUMEHSThH 3TU OHATHUA MPU ONMCAHUM BELIECTB U X MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manbple U OOJbIIHME MEPUObI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX 10 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npenesiax MajlbIX MEePUOIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M WOHHBIX YPaBHEHHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKLINN;

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



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOMofaTh  OpaBWja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJIoll U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TaKKe IpaBWia OOpaIllCeHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOATBEPIKIAIONINE  KAa4yeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OINBITHBIM MYTEM XJIOpUI-, OpOMU/-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPalliid MBICTUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alMIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Ne HaunmenoBanue pa3aeios u JIeKTPOHHBIE (M (POBHIE)
KonTposabHbie IIpakTuyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nen 1.IleppoHayanbHble XMMHYECKHE IIOHATHSA
XuMHS — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' HPAKTHYECKOMN JIESITETBHOCTH https://m.edso00.ru/7f41837c
yelioBeKa
12 BertectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK
' peakuuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pa3nen 2.BakHeiimme npeacTaBuTe M HEOPraHMYECKHUX BeleCTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK
' 00 okcHumax https://m.edso00.ru/7f41837c
59 Bognopon.Ilonstue o kucnorax 3 1 bubmmoreka [IOK
' M COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIaCCHI bubmuorexa [JOK
2.4 . 11 1 1
HEOPTaHWYECKUX COCAUHECHUN https://m.edsoo.ru/7f41837c
Hroro no pazueny 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuoagnueckasi cucrema xumudeckux 3jemeHToB /. . Menaesneesa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH



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

[lepuonuueckuii 3aKOH U

31 Ilepuoauueckas cucrema 5 bubanorexka HOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
XumMudeckas CBS3b. BuGmiorexa LOK

3.2 OKHCIHTENBHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no paszeny 15 }r?:::;?/ljr(r)]fg;gr(alliMlSS?c
PesepBHoe Bpems 3 bubmorexa LHOK

https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IIpakTnueckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1.BemecTBO U XUMHYECKHE PeaKIIUN
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEeKTpONUTHYECKAs! AUCCOLMALIHS. bubmmoreka [JOK
1.3 8 1 1
XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edso00.ru/7f41a636
Hroro no pazueny 17
Pa3nen 2.HemeTa/uibl M HX COeTMHEHUS
51 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpymmel. ["agorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa LIOK
' YR L-€P https://m.edso00.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTEPUCTHKA XUMHYECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [JOK
' A0 ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTEPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynmnsl. Yriaepoa u 8 1 2 Bubmmorexa [IOK
' . PYIIBL PO https://m.edso0o.ru/7f41a636
KpPCMHHU U UX COCAUHCHUA
Hroro no pazueny 25



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

Pa3zgen 3.MeTaJJIBI M X CO€THHEHUSA

. but6mmoreka [IOK
3.1 Obmpae cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxxuetinire MeTaiibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazueny 20
Paznen 4. Xumus 1 oKpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmmorexa [OK
' Hl P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uugpossie
Tema ypoka KonTposbubie | IlpakTuueckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 Bbubmunoreka LIOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METOIAX TIO3HAHUS B XUMUHU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
3 paboTel B 1abOpaTOpUn U IPUEMBI 1 bubnmoreka [JOK
oOparteHus ¢ 1adopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM)
YucTeie BemecTBa 1 cMecH. CriocoObt bubmuoreka [{OK
4 . 1
pazzieneHus cMeceun https://m.edsoo.ru/ff0d26ca
[TpakTruueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [JOK
a . puMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMEI H MOTIEKYJIb! ! https://m.edsoo.ru/ff0d2a6c
7 XuMHYECKUE DIICMEHTBL. 3HAKH 1 bubmunoreka LIOK
(CUMBOJIBI) XMMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIEC BEIIECTBA 1 bubmorexa [JOK
P Hl https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorera LHOK

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 MOCTOSTHCTBA COCTaBa BEIIIECTB.

bubmunoreka LIOK
10 X .B
umrieckas popmyna. Banewrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
OtHocuTenbHas aTOMHas Macca. bubmuoteka [JOK
11
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoteka [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 D@U3NYECKUe U XUMAYECKUE SIBIICHHUS. bubmuoteka [JOK
XuMHUUeCcKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCIIOBUs IPOTEKAHUS bu6bnuorexa [IOK
15 .
XAMHUYECKHUX peaKun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bu6nuoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Bruucnenus KOJINYECTBA, MaCChl
17 BEIIIECTBA 10 YPAaBHEHUSIM XMMHYECKHX bubmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanust XMMHUYEeCKHX PEeaKIIHii
18 (coenuHEeHMs, pa3JIOKEHUS bubmorexa [JOK
A P . https://m.edso0.ru/ff0d3f34
3aMeIleHus], 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIoneauct. O6o0IeHNEe 1 bubmorexa HOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 Kontponbnas padota Nel o teme bu6nuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. CocraB bu6mmoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocToe BemecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/ia (peaKIuu OKUCIICHUS bubmorexa [JOK
PO " ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
CnocoOBI ITOTydeHHS KUCIOpOa B
23 mabopaTopum Zlqn OMI)IH_IJ'IerHOHCTI/I bubmorexa I[IOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopona
TennoBoii 3pPeKT XuMUIECKOi
peaKkIuu, MOHITHE O bu6nuoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEaAKIIHIX
TOHJII/IBO HEQPTH, OJIb U MCTAaH ).
25 3ar SIBHGIEI/IG(I];OS o a, CII0COOBI Z:FO bubsmorexa [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «ITomyuenne u cobupanue Kuciopoaa bubmorexa HOK
i N P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY
97 Bomopon — anemeHT u mpocToe bubmunoreka LIOK
BelecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
28 ®u3nYECKUe 1 XUMUYECKHE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KMCIOTaX U COIIAX bubmorexa I[IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bubmunoreka LIOK
31 «Ilonmydenue u coOupaHue BOI0poOIa,

M3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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Momnspabiii 00bEM ra3oB. 3aKOH

bubmunoreka LIOK

32
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIHYECTBA

33 BEIISCTBA ra3a I10 €ro U3BECTHOM bubmorexa HOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncienus o0bEMOB ra3oB 1o

34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorexa [IOK
yp . peakt N https://m.edsoo.ru/ff0d5708
O6’beMHBIX OTHOIICHHUHU I'a30B

35 ®OU3N4eCKnue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubmuoteka [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacklleHHbIE

37 n HI;HaCBIpeHHBIS aCTBOPHBI B/E.CCOBEUI BI/I6J'II/IOT€Ka HOK

o PaCTBOPEL. https://m.eds00.ru/ffod5h40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o reme
«IIpuroToBiieHrE pacCTBOPOB C bubnmoreka [JOK

38 .. . .

OIpEIENIEHHOW MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbhas paborta Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukanus, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne u XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa [TOK

’ p https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHWusI: cOCTaB, K1accuukaus, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne 1 XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpemHue): HOMEHKIIATypa,
46 cnoco((SLII) 101 )eHI/Iﬂ XI/IMI/I‘IZEKI/IG bubmorexa [JOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'eneTnyeckas cBsI3b MEXKIy KilacCaMu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
Bbubmunoreka LIOK
49 O06o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH
- . https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHEIE KJ1aCChI HCOPTAaHUUCCKHX bubmorexa I[JOK
o P https://m.edso00.ru/00ad9ela
COCINHCHUUN
[TepBbie MOMBITKH KIIACCUPUKALIAN
51 XMMHYECKHX 31eMeHTOB. [IoHsaTHE O bubmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JICMCHTOB
[lepronnueckuii 3aK0H U
52 Ilepuoanueckas cucreMa XUMHUYECKUX BH6HHOTeKa HOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB 1. . MenaeneeBa
bu6mmoreka [IOK
53 [Tepuonpl, rpymIbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Ctpoenue aroMoB. CocTaB aTOMHBIX

bubmunoreka LIOK

54
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
. but6mmoreka [IOK
55 aToMoB 3JieMeHTOB [leproandeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 10 €r0 MOJI0KEHUIO B bubmuoreka [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneesa
3unauenue [lepuoanyeckoro 3aKkoHa s
57 pa3BUTHs HayKu U npakTuku. /1. 1. Bu6muotexa [JOK
MenaeneeB — y4€HbIN, M1€1ArOT U https://m.edsoo.ru/00ada96e
TpaKIaHUH
DIIEKTPOOTPULIATETBHOCTh ATOMOB bubnmoreka [JOK
58
XUMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 141
ONHAT XHMHHCCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YEeCKas bu6nuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHasi XuMu4ecKas bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
62 Creneib okucneHHA https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC bubnuoreka [JOK
peakiuu https://m.edso0.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTponsHas padora Ne4 o Teme bubmmnoreka [JOK
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«CtpoeHune atoma. XMMHYECKas CBSI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHelit ypok. O600111eHE 1 1 bubnmoreka [JOK
cUCcTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O6006111eH1E U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PesepBHblil ypok. O600111eH1E U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Ilepnonrueckuii 3aK0H.

1 [Tepuoanueckas cucrema 1 bubmunoreka LIOK
XUMHYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menpgeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX IIEMEHTOB 1 Bubmmorexa [IOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Kinaccudukamnus 1 HoOMeHKIaTypa 1 bubnuoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XMuMHYECKOI CBA3U U THIEI 1 but6mmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme

5) «[ToBTOpEeHUe u yriydieHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay

6 Knaccuukanus XumMmuaeckux 1 Bu6muotexa [JOK
peaKuuii Mo pa3JIuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMN

7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMsIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

bubmunoreka LIOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1

XHUMHYCCKOMN PEaKIMU U IMOJIOXKCHUE

https://m.edsoo.ru/00adc28c
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XUMHYECCKOT'O paBHOBECHU A

OKHCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubmunoreka LIOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 rnccorranuu. CHIbHBIE U ci1a0ble bubnnorexa [IOK
g HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMonurle ypaBHEHHUS pPEAKIIUN bubmmorexa LOK
yp peari https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHUI bubnnorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTUYECKON JUCCOIHAITIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IIPENCTABIIEHHNA 00 bubnnorexa [IOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAITIHI
14 TlousaTue o rugponuze conen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubmoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenue 3KxciepuMEHTAITLHBIX bubnnorexa [IOK
P https://m.edsoo.ru/00addbfa
3amauy
KontponbHas padota No2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOLHALNS bubnnorexa [IOK
p g HHATH. https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX)»
OO6m1ast xapaKTepuCTHKA TajJOTeHOB.
18 XUMHYECKME CBOMCTBA HA IIpPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XinopoBogopoa. ColisiHast KUCIIOTa, bubnmoreka [JOK
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XUMHUYECKHUE CBOMCTBA, MOTyYEHHUE,
MIPUMEHCHHE

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

[TpakTrueckas padota Ne 2 o Teme

but6mmoreka [IOK

20 «ITonydyeHre CONTHON KUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3y4YeHHE €€ CBOMCTB
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKHUX PEaKIIUU, €CIIU OJUH U3 bubmmorexa TOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mas XxapakTeprCcTHKa dJIEMEHTOB bu6nuoreka [IOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AJNOTPOITHBIE MOJU(PHUKALINN CEPBI.
93 HaxoxzaeHnue cepbl 1 €€ coelMHEHUI Bu6muotexa [JOK
B IIpUpoJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoiopo/1, CTpOEHUE, bubnmoreka [JOK
24 .
(bu3MIecKre 1 XUMUYECKHIE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 (hU3UYECKHE U XUMUYCCKUE bubmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMUYECKHE peaKkllny, JiexKalinue B
OCHOBE MPOMBILIUIEHHOTO criocoba
26 MOJyYEeHUSI CEPHON KUCIIOTHI. bu6nuoreka [IOK
XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Kalolleu cpelibl COEAUHEHUSIMU
cephl
97 Brraucnenne MaccoBoit 1011 BBIXOJ1a bubmoreka [JOK
MPOAYKTa pPEaKLUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCcTHKA SJIEMEHTOB bubnmoreka [JOK
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VA-rpynmsl. A30T, pacripocTpaHeHUE
B npupojie, GU3ndecKkue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero Gpu3ndecKue u

bu6mmoreka [IOK

29 XUMHUYECKHUE CBOMCTBA, MOTyYeHUE U
> HOIyH https://m.eds00.ru/00adf004
MIPUMCHCHHE
[TpakTuyeckas pabora Ne 3 o Teme
30 «IlonydyeHne amMmmmuaka, u3yueHue ero Bubmmorexa [IOK
. v » 1Y https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas Kuciora, e€ Gu3ndecKue u bu6nuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHyre HUTPATOB U COJIEH
aMMOHHUSI B KQUECTBE MUHEPATbHBIX

32 oOpeHuii. XuMHUIECKOe bubmorexa [JOK
yAo0p ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHUSIMH a30Ta
dochop. Oxcun dhochopa (V) u

33 @ocgo pHaﬂ KI/ICJ'I((l))Ta (1)(1)1/11)3H(qell<ne " bubmorexa [TOK

p L https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, MTOTyYCHHE
Ucnons3oBanne pocdatos B

34 KaueCTBE MUHEPAThHBIX YIOOPECHUH. bu6nuoreka [IOK
3arpsi3HEeHUE IPUPOTHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepond, pacipocTpaHEHUE B

35 npu I()) e gmmiec;l)/le U XUMHUYECKHE bubmmorexa LIOK

P P AG https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxcupel yriaepoaa, ux pusudeckue u bubmmoreka [JOK

XUMHUYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIEMBI,
CBsI3aHHBIE ¢ OKcHIoM yriaepona (1V)

37 VYronbpHas KUCI0Ta U €€ COTN bubmorexa [TOK
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
"IlosnrydeHne yrieKucioro rasa. Bu6muotexa [JOK

38
KadectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
P t https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTIIepo1a
40 Kpemuuii u ero coequHeHus bubmorexa [TOK
P A https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«BaxHeinme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHU S
Kontponbnas padota Ne3 o teme

42 «Baxuelmme HeMeTauIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHU S
OO6mr1ast XxapakKTepruCTUKa XUMHYECKUX
3JIEMEHTOB — METAJLIOB.

43 Merannuueckasi CBSI3b U bubmuoteka [JOK
MeTaJUIM4eCcKasi KpUCTaUIn4ecKas https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METaJIIOB
XUMUYECKHE CBOMCTBA METAIIJIOB.

. bubmoreka [{OK

44 DNEeKTPOXUMUICCKUN P

HanpsHKEHUHA METaJJIOB

https://m.edso0.ru/00ae1156
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OO6mmme crmocoOb! MOTyIeHUS
meTaiuioB. CiuiaBel. BeruncieHus mo

45 aBHEHMSIM XMMHUYECKUX pEeaKIIUi bubmmorexa [OK
yp peakiimi, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COACPKHUT
IpUMECH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubnnorexa [IOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 [Henourpie MeTa bl https://m.edsoo.ru/00ael4b?2
48 Oxkcuabl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
KaJus https://m.edsoo.ru/00ael14b2
49 [lenouHo3eMeNnbHBIE METALIIBI — bubnmoreka [JOK
KaJIblIMU ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxkueiiiine coeTUHEHNS KA bubmorexa HOK
A H https://m.edsoo.ru/00ael15e8
51 O0001IeHrE U CUCTEMAaTU3 AN
3HAaHUHU
JKEcTKOCTh BOMBI U CIIOCOOBI €& bubmuoteka [JOK
52
YCTPaHECHUS https://m.edsoo.ru/00ae1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOABLI U METOJBI €6 bubmmorexa [OK
| A A https://m.edso0o.ru/00aelae8
yCTpaHEHUS
. bubmoreka [{OK
>4 AmOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bu6nuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKcHIbl, THIPOKCHIIBI U COJIM JKeye3a

bubmunoreka LIOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [IOK
59 .
«BaxHeunmme MeTaibl U X https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus mo YpaBHCHUAM
XUMHUYCCKUX peaKHI/Iﬁ, €CJIN OJUH U3
peareHToB J1aH B U30BITKE WU bubnmoreka [JOK
60
COEPKUT IpUMecH. Brruncnenus https://m.edso0.ru/00ae1750
MaccOBOM J0JIH BBIX0Ja MPOAYKTa
peakuuu
61 O0001IeHrEe U CUCTEMAaTU3 AN
3HAHUU
KontponbHas padota Ne4 o teme
62 «Baxuenme MeTauIbl 1 UX
COETUHEHUS»
63 BemecTBa u maTepuaisl B bu6nuoreka [IOK
MOBCEIHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumun B perieHnn bu6nuorexa [IOK
IKOJIOTHYECKUX TPOOIEM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6o01IeHNE U bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o01IeHNE U Bu6muotexa [JOK
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cucTeMaTH3allus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PeseprubIil ypok. O60011eHIE 1
cucTeMaTH3allis 3HaHUI

bubmunoreka LIOK
https://m.edso0.ru/00ad9cb2
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