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INOACHUTEJIBHASA 3ATINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBII€HA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (henepanbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMmuM Ja€T MPEACTABICHUE O IENAX, OOImIel cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIMXCS CpPEACTBaMHU YYEOHOTO IPEeaMeTa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE CofepKaHue, IpeaycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM IIPOrpaMMbl [0 XUMUH, ONPEAEIAEeT KOJIMUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIE0BATEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY>)KUT OCHOBOH 1 (POPMHUPOBAHUS MUPOBO33pEHUsI 00Yy4aIOIIErocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumun:

- CHOCOOCTBYET pealM3allMd BO3MOXKHOCTEH Ui caMopa3BUTHS U (HOpMUpPOBAHMS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

- BHOCUT BKJIaJ B (OPMHUPOBAHHME MBIIUIEHUS W TBOPYECKUX CHOCOOHOCTEH
00y4aronuxcsi, HABBIKOB UX CaMOCTOSITEJIbHON Y4eOHOH 1eATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHOHATIBLHOM 1eATeTbHOCTH;

- 3HAKOMHUT CO CHEeUU(PUKOW HAyyHOro MBIIUIEHUS, 3aKJIaJbIBAa€T OCHOBBI
LIEJIOCTHOTO B3TJISAa HA €IMHCTBO NPUPOABI M YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TallOM B
(OpMHUPOBAHNN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O00YyYaroImuxcs;

- CHoCcOOCTBYeT (DOPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHUS K €CTeCTBEHHO-
HAy4YHBIM 3HAHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B AKOJIOrMUEcKoe 0O0pa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBISETCS TMeJaroruvyeckyd aJanTUPOBAHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPraHNYE€CKON XUMHUH.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoAa K €€ uszydyeHuro. ConaepiaHue CKIaJAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;



— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YUYEHHBIX YYeOHBIX MPEAMETOB:
«Oxpyxarommit Mupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kiaace.

[Tpu u3yueHnn XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESATENBHOCTH YEJIOBEKAa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIINX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNHN K HAyYHbIM METO/IaM [TO3HAHUS IPU N3YYEHHUU BELECTB U XUMUYECKUX pEaKluil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX TMPUMEHEHHH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUl O€30MacCHOTO
oOpallleHus ¢ BEIIeCTBaMU B ITOBCEIHEBHOM JKU3HHU.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
NpPUOOpPETH TaKKe LeH, KaK:

— (popmHpoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO pELIEHUMN, CIOCOOHON aJanTHUpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(GOpMUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUE€HUE JUISl Pa3INYHbIX BUAOB JI€ATEIIHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPpaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYXKAIOLIEr0 MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MNPH H3YYEHUH XUMHH, TNPUMEHATH HMX MpPH peleHuH npolieM B
NIOBCEAHEBHOM XU3HU U TPYI0BOH JIEATEILHOCTH,

— (opmupoBaHue y 00y4yaroumxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370pPOBbS M OKPYXAroIleW MpUpOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 vacos (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBbYYEHUA

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B CHCTEME HayK. Tena u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MOo3HaHMs B XUMUH. YncTeie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI W MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKUX DJIEMEHTOB.
ITpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMoCBsA3b KOJIMYECTBA, MAacchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl no GpopmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHHs. Kinaccupukamus XUMHUYECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMu pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOparteHust ¢ 1a0OpPaTOPHBIM O0OPYIOBAaHUEM, M3YYCHHE W OINUCAaHUE (PU3NICCKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (U3NYECKUX (IUIaBIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEUH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) SIBJICHUM, HAaOIt0AeHNE
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuH, B3auMoJjeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenue crnoco6oB
paszieneHus cMecedl: C IOMOINbI0 MarHuTa, (UIBTPOBaHUE, BBIIAPUBAHHE, IUCTUIUISALINS,
XxpomaTtorpadus, TpOBEIEHHWE OUYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl MONydeHHsS KUCIOpoJa B JabopaTopuud H
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAU(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMH. TomnuBo: yrosb M MeTaH. 3arpsi3HEHHE BO3AyXa, YCWIIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bojgopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblif 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBILICHHBIE PAcTBOpBL. PacTBOpMMOCTB BewiecTB B Boae. MaccoBas 10l BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poibp pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [losyueHue OKCUa0B.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckne W XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kucior. Ou3nuecKkue ¥ XUMHUUECKUE
cBoiicTBa kuciot. Psg aktuBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBOWcCTBa cosie. [lomyuenue
coJiei.

['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuit IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHUue COJEp)KaHUs KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3YUYECHHE CBOMCTB KHUCJIOPOJa, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IPEKpAIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, HMccaeaoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBAHUE OOPA3I[OB HEOPTAHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PACTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETallaMH,
peakuMii HeWTpaiau3aluud, NOJIy4YeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHNUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BaxxHenme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsTHe o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIE U IIETIOUYHO3EMENbHBIE METAUIbI, TaJIOTeHbl, MHEPTHBIEC Ta3bl).
DNEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUBI U THUIPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »saemeHToB J[. .
MenneneeBa. Koporkonepuognas u juiHHONepuoaHas ¢opmbl Ilepuoanueckoit cucteMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHN CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMpl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa IO €ro IOJIOKEHUI0 B
Ilepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IEPUOIAM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguyeckoil cuCTeMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. Jl. 1. MeHaenees — y4€Hbll U IPpayKJaHUH.

Xumuueckas CBA3b. KoBanentnas (monsipHas u HEMoJIsipHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.



Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNS, COETUHEHUS).

Mesxxcnpedmemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCE OCYILIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U IOHATHH,
ABJIAIOIUXCSI CACTEMHBIMHU JUIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IUKIIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (akT, TUHoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYECKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKHX PEaKkIuil M0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYeckoi peakuuu. [loHaTne 06 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peakiusax. [IoHsITHEe O TOMOT€HHBIX M TETEPOTeHHBIX peakiusax. [loHsTue o
kartanu3e. lloHarne o XumHueckoM paBHOBecuU. DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHSI.

OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMM, DSJICKTPOHHBIM OalaHC OKUCIHTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust 3AEKTPOIIUTUUECKON JUCCOLMAIMHU. DJIEKTPOIUTHI U HEANEKTPOJIuThl. KaTHoHsl,
aHUOHBI. MeXaHu3M JHMCCOLMALMM BEIIECTB C Pa3IMUYHBIMU BHUJIAMU XUMUYECKOM CBSI3H.
Crenenp auccoruanyi. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakiun woHHOTO OOMEHA. YCJIOBHS MPOTEKAHUs PEAKIUi MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIE B CBETE



MpeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsaTHE O TUIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOLMALNT
KHUCJIOT, IIeJo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MAaTEpUANIOB), IPOBEICHUE
OTBITOB, WLTIOCTPUPYIOIIMUX IMPHU3HAKU NMPOTEKAHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUUil (FOpeHHE, peakUuu pPas3IoKEeHUs, COCIAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBIL,
pelleHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TajgoreHoB. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CtpoeHne U (U3MUECKHE CBOICTBA IMPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKUE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBogopod. ConsiHas KuCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBre XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelye X10puabl
U UX HaXO0XJICHUE B IPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeneHu oKucieHus. CTpoeHne M (U3NYECKUe CBOWCTBA IPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XMMUYecKHe cBOHCTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MYECKHe M XUMHUYECKHE CBOMCTBa
(oOmue Kak MpeACcTaBUTENS Kjacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE IPOMBIIUIEHHOTO croco0a Moiay4yeHus cepHod Kuciaothl. I[IpumeHenue
cepHOi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynabgaT-uoH. HaxoxeHnue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLICHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHsS. A30T, pacHpoCTpaHeHHWE B MpUpoje, (HU3UYECKUue Hu
XuMH4Yeckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYecKre
CBOICTBa, noydeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3HUECKHE U XUMHYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha HMOHBI aMMOHHUSA. A30THas KHUCIIOTa, €€ MOJydyeHHe,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢usznyeckue M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEpaIbHBIX YI0OpECHHIA.

OObmas xapakrepuctuka 31aeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHH OKHCICHHS. YTIEPO, aJUIOTPONHbIE MOAU(PHUKAIINH, pACTIPOCTPAaHEHHE B
npupoje, hu3ndecKkue U XuMUIecKrue cBoicTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcuppl yriaeposaa, ux (pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI,
MOJy4YeHHE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBsI3aHHbBIC ¢ okcuaoMm yriepoaa (1V),



TUIOTE3a TI100aIbHOTO TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3P@ekT. YronbHas KucioTa U eé
coiu, UX (PU3MYECKHEe W XMMHUYCCKUE CBOWCTBA, IMOJyYCHHE W TNpUMeHeHHe. KauecTBeHHas
peakuus Ha  KapOoHar-moHbL. ~ Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAWLMHE,
IIPOMBILIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBAX KaK O COCIUHEHHSIX yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJIMIEpPUH, YKCycHas Kkuciora). llpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TMepepabOTKu
(OeH3uH), uX poJib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOIOrMYeCKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepHallbHOE E€IHHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Ye€HHE M IPUMEHEHHE.
Coenunenus kpemuusi B mnpupone. OOmme mpencraBieHuss o0 okcune kpemaus (V) u
KpeMHUEBOM kucinoTe. CUIUKATHI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTPOUTENbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm: M3yueHue oOpa3lOB HEOPraHUYECKHX BEIIECTB, CBOMCTB
COJITHOM KHUCJIOTBI, MPOBEJCHHE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-HOHBI M HAOIIOACHUE
MPU3HAKOB MX TMPOTEKAHUs, ONBITHI, OTpaXaronue (U3NUYECKHEe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB U UX COEIUHEHHUH (BO3MOYKHO HMCIOJIb30BAaHUE BUIAEOMATEPUAIOB), 03HAKOMIIEHUE C
oOpa3iamu XJ0puA0B (TaTOreHHIOB), 03HAKOMIIEHHE C O0pa3liaMH cepbl U €€ COeTUHEHUSIMU
(BO3MOXKHO HCHOJB30BaHUE BHJIEOMATEPHANIOB), HAOIIOJEHUE Ipoliecca OOYrNIMBaHUs caxapa
MOJ JACHUCTBUEM KOHILICHTPUPOBAHHOW CEPHOM KHUCJIOThI, W3YYCHHE XHUMHUYECKHUX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHE KAYECTBEHHON peakluuu Ha Cynb(paT-uoH H
HaOmo/IeHue TpHU3HaKa e€ MPOTeKaHWs, O3HAKOMIJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMHU a30Ta,
dochopa W uX coeauHEHUH (BO3MOKHO HCIIOJIIb30BAHHE BHUIEOMATEpHUanIoB), oOpa3lamMu
a30THBIX M (GOCPOpHBIX yIOOpeHMi, MoixydyeHue, coOupaHHe, paclo3HaBaHUE M H3y4eHUE
CBOMCTB aMMMaKa, MPOBEJIEHUE KAueCTBEHHBIX PEAKIMHA HAa WMOH aMMOHMsS u (ocdaT-uoH u
M3y4YeHUE NMPU3HAKOB UX MPOTEKAHMS, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI
C MeZbl0 (BO3MO>XXHO MCIIOJIb30BAaHUE BUIACOMATEPUATIOB), U3yUEHUE MOJIENIEH KPUCTAIUNIMYECKHUX
peméTok anMasa, rpaduTta, QymiepeHa, 03HAKOMIICHHE C MPOIECCOM aacopOIMKU PacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VyIIAEM U YCTPOWCTBOM TPOTHUBOrasa, MOJyYeHHE, coOupaHue,
pacno3HaBaHUE U U3yYEHHE CBOMCTB YIIEKHUCIIOTO raza, MpOBEJeHNE KaYeCTBEHHbIX peaKkuil Ha
KapOOHAT W CHJIMKAT-UOHBI M W3yYEHUE TPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIIGHHE C
MPONYKIIUEH CUIIMKATHOW MPOMBIINIJIEHHOCTH, PEIICHUE KCIEPUMEHTATBHBIX 3a/Jad M0 TeMe
«BaxxkHenmme HeMeTaulbl U UX COSTMHEHUS.

MeTta/ibl M UX COeUHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3mnemMeHToB . 1. MenzaeneeBa u ctpoeHus
atoMoB. CTpoeHne MeTamioB. MeTalMyeckas CBS3b M MeTaJIMYecKas KpUCTaJIMYecKas
peméTKa. DIEeKTPOXUMHUYECKUN psf HanpsbDKeHU MeTaioB. Pu3MuecKue U XUMHUYECKHe
cBoiicTBa MeTaiioB. OOmmMe crnocoObl MoMy4eHuss MeTaioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUHN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTaUIbL: NTOJIOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. Mengaeneesa, CTpo€HHE UX aTOMOB, HAXOXIEHHUE B Ipupoac. PU3HUYECKHE U XUMHUUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIIOB U X COCINHEHUM.



[[lenouyHo3emMenbHBIE METAUIBI MarHuil M Kalblui: mosiokeHne B Ilepuogmueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupozae. PU3nyecKue U XMMUYECKHE CBOMCTBA MarHus M Kaubuud. BaxkHelmue coeauHEeHUs
KaJIbIHS (OKCHJI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmtoMunuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux snaemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxoXJeHue B npupozae. Ousnyeckue U XUMUUECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUPOKCH A ATFOMHHHSI.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX dnemeHTtoB J[. H.
MenneneeBa, CTpoeHHUE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XuMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIy4eHHE.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHHE ¢ oOpaslaMu METaNIOB M CIUIABOB, HX
bu3NYeCKUMU  CBOMCTBAMH, HW3Y4YEHHE pE3YyJbTaTOB KOPPO3HUH METAIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOCHCTBHS OKCHA KATBIIUAS U HATPUS
C BOJIOM (BO3MOKHO HCIIOJIB30BAHUE BUCOMATEPUAITIOB), UCCIICIOBAHUE CBOMCTB KECTKON BOIBI,
mporecca TOPEHHUsSl JKeje3a B KHCIOpoje (BO3MOXKHO HMCIOJb30BAaHUE BHICOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKIIMI HA UOHBI: MarHus, Kajablys, aIIOMUHUSA, [IMHKA,
xemeza () m xemeza (Ill), memu (Il), HaOmIOMEHNE W ONMUCAaHUE TPOIECCOB OKPAIIMBAHUS
MJIaMEHU MOHAMM HATPHsl, KaJUsg W KaibIUs (BO3MOXKHO MCIOJB30BAHHE BUIEOMATEPHUAIIOB),
ucciaeaoBaHre aM(pOTEPHBIX CBOMCTB THJPOKCHIA ATOMUHUS W THAPOKCHJA IIMHKA, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHel e MeTaJubl U UX COSAUHECHUS.

XuMHus M OKpyXamoLas cpeaa

BemectBa u Marepuaibl B MMOBCETHEBHOW JKM3HU YelioBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpefpl (TpeieibHas A0MyCTUMAasi KOHIICHTPAIUs
BeniecTs, gainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Meswcnpeomemnnie ceasu

Peanuzarus MeXIpeAMETHBIX CBS3€H MPH U3YYCHHH XUMHH B 9 KJIacCe OCYIIECTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHH,
SBJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIA (akT, THUMOTE3a, 3aKOH, TEOpHs,
aHaIu3, CHHTE3, Kkiaccudukanms, MePUOTUYHOCT, HaOJII0IeHuE, IKCTICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYyJa, DSJEKTPUUYECKUH 3apsj, MPOBOAHHUKH, TOJYIPOBOIHUKH,
TUICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BELIECTBA.

['eorpadusa: armocepa, ruzapocdepa, MUHEpasbl, TOPHBIE MOPOIBI, MOJE3HBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBUJIaMU M HOpPMaMHU IOBEJIECHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIU3ALIUN 00yYaOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMell O MEepeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPYU BBIMOIHEHUH Y4eOHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUH XMMUYECKHUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBApHUINEH C MO3UIMHM HPAaBCTBEHHBIX U
NIPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHI MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

—  MHPOBO33PEHYECKHE TIPEICTABICHUS O BEIIECTBE W XHMHYECKOH pEaKIuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHUMaHMUA  CYIIHOCTM HAy4yHOM KapTHMHBI MHpa, NPEACTaBIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX UYEIOBEKA C MPHUPOTHOU CPENOi, O POIH
XMWY B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

—>  TI03HaBaTelIbHbIC MOTHUBHI, HAIIPABJICHHBIC HA TOJTYYEHHUE HOBBIX 3HAHUHU 110 XUMUH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHOMN pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEICTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

—  HMHTepec K 00yYeHHIO U MO3HAHHIO, JIIOO03HATENbHOCTh, TOTOBHOCTh U CIOCOOHOCTh
K caM00Opa30BaHUIO, TPOCKTHON M UCCIIEIOBATEIHLCKOU JACATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HaHME IICHHOCTHU JKWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3J0POBBIH 00pa3 JKW3HW, OCO3HAHHWE TIOCIEACTBHH W HENPHUATHE BPETHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui1 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMM BEUIeCTBAaMH B OBITY U peajbHOM
KHU3HH,

5) TPy10BOT'0 BOCIIMTAHMS

MHTEpPEC K MPAKTUUECKOMY M3yUeHUI0 Mpodeccuil u TpyAa pa3InyHOro poja, YBaXKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS



MpPEAMETHBIX 3HAHWW TI0 XHMHH, OCO3HAaHHBI BBHIOOp WHAMBUIYAJILHOW TpPaeKTOPUHU
MPOJOHKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpodecCHOHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD JIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

—> 9KOJIOTHYECKH I1eJIecCO00pa3HOe OTHOIIEHHWE K NPHUPOAEC KaK HCTOYHHMKY JKH3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHUMAaHHUE IIEHHOCTH 3JI0POBOrO M Oe30rmacHoro odpasa
JKU3HU, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (DPU3HUYECKOMY U IICUXUIECKOMY 37J0POBBIO,
OCO3HaHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalUsX, YIPOKAIOIIUX 3JI0POBbIO U KU3HU JIIOJICH;

— CITIOCOOHOCTH TPHUMEHSATh 3HAHUS, MOJydaeMble MPH H3YyYCHHH XUMUH, JUISI PEIICHHUS
3a/1a4, CBSA3aHHBIX C OKPYXaIOIIEH NPUPOIHON Cpeaoid, AJIsl MOBBIIIECHUS YPOBHS AKOJIOTMYECKOM
KYJbTYpbI, OCO3HAHUS TJIOOAIBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM M MyTeH MX pericHUs
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MeTampeaMETHBIX pe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINII, TUNOTE3a, (PaKT, CUCTEMA,
MPOILIeCC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX M MO3BOJISIOT HA OCHOBE 3HAHHUW M3 ATHX MPEIMETOB (DOPMUPOBATH MPEACTABICHHUE O
LEJIOCTHOW HAy4yHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUTAHHPOBAHHIO M OCYIIECTBICHUIO YI€OHOM JIEATSIILHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJornyeckne 1eMCTBUS:

—> YMEHHUsl HUCIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBIIUIEHUS MPU OCBOCHHM 3HAHUM:
pacKpbIBaTb CMBICII XHMHUYECKMX TIOHSATHH  (BBIACNATh MX XapaKTepHbIE TMPU3HAKH,
yCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMU MOHSATHIME), UCTIOIB30BaTh MOHITHS JJISI OOBSICHEHUS
OT/IENbHBIX (PAKTOB W SBJICHUMW, BHIOMpPATh OCHOBAHUS W KPUTEPHUH IS KJacCU(UKAIIUU
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEaKIUH, YCTAaHABIUBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H
MEXy 00BEKTaMH U3YUEHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUS (MHIYKTUBHbBIC, 1€ TyKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

— YyMEHHE TpPHUMEHATh B TMpoIecce TMO3HAaHUA TMOHATHS  (MPEAMETHbIE U
METalrpeAMETHBIE), CHUMBOJMYECKHE (3HAKOBBIC) MOJENH, HCIOJBb3yeMble B  XHUMUH,
peoOpa3oBLIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIC MPEICTABICHHS — XUMHUECKUN
3HaK (CHMBOJI DJIEMEHTa), XUMUYecKkas Gopmysia W ypaBHEHHE XHUMHUYECKON pEeakiuu — MpH
pelIeHNHN yueOHO-TT03HaBATEIBHBIX 3a/1a4, C YUETOM ITHUX MOJICTBHBIX MPECTABICHUHN BHISBISATh
U XapaKTEePU30BaTh CYIIECTBEHHBIC MPU3HAKH M3y9aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaxX U SABJICHUSIX.

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS.

—> yYMEHHE UCIOIb30BATh MOCTABICHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKk)k€ B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMSI THIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

— TpuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPTAHU3AIUN U TTPOBEACHUIO YUEHUYECKHUX
SKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M TPOIecca, CaMOCTOSTEIFHO TPOTHO3UPOBATh €T0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM padoTe.



Pabora ¢ undopmaunmeii:

— yMEHHE BbIOMpPATh, aHATU3UPOBATh M MHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX
BUZOB U (OPM MpPEICTABICHUs, MOJIY4aeMYI0 U3 Pa3HbIX HMCTOYHHUKOB (HAay4HO-IOIYJIpHAS
JaUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

— yMEHHE MPHUMEHSATh pA3IUYHBIE METOJBl W 3alpochl MPH TOHCKE M OTOOpe
UHPOPMALIMM U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX I BBINOJHEHUS Yy4eOHBIX U
IIO3HABATEJIBHBIX 3a/1a4 OINPEJIeIEHHOIO THUIIA, IPUOOPETEHNE ONbITa B 00JIACTH UCIOIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWMH, OBJAJEHHE  KYyJIbTYpPOH  aKTHBHOTO
UCTIOJIb30BAaHUSl PA3IMYHBIX IMOMCKOBBIX CHUCTEM, CAMOCTOSITENIFHO BBIOMPATh ONTHMAIbHYIO
dopmy mnpexacraBieHUs MHPOPMALMU M WUIIOCTPUPOBATh peEIIaeMble 3a/aud HECIOKHBIMHU
cXeMaMH, AuarpaMMamu, ApyruMu popmamu rpauki 1 UX KOMOMHALUSAMY;

—> yMEHHE HUCIOJIb30BaTh M aHAIM3HPOBATH B Ipolecce y4eOHOW M MCCIeI0BaTEeNbCKOM
NEeSITeIbHOCTH HH(POPMALIHMIO O BIUSAHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepcaJIbHbIe Y4eOHbIe el cTBHA:

—> yMeHHus 3aJaBaTh BOIPOCHl (B XO0A€ Juaiora W (WiIM) TUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
HpeUI0KEHHOH 3a/1a4H;

—> YMEHHUs NPEICTaBIATH IOJYYEHHBIE PE3yJIbTaThl MO3HABATEILHOW ICSATEIBHOCTH B
YCTHBIX U MHUCBMEHHBIX TEKCTaX; J€1aTh MPE3EHTALUI0 PE3yIbTATOB BHINOJIHEHUS XMMUYECKOTO
JKCHEpUMeEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHO padOThl MO HCCIEIOBAaHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

— yMEHHs y4eOHOIro COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HAaBaTENbHON
U WCCIIEIOBATEIILCKOW JIEATENILHOCTH MPH PEHICHUH BO3HHUKAIOMMX Mpo0JIeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIU COBMECTHBIX JIEHCTBHI, ONpeeseHne KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTUBHBIE yHHBepcadbHble yueOHbIE AeiicTBUA:

—> YMEHHE CaMOCTOSITETIbHO  ONpPENeNsATh [EeNH  JICATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MIPHU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JEATEINBHOCT,
BbIOMpaTe Haubosee 3(dekTuBHBIE COCOObI peleHus: y4eOHBIX M I03HaBaTEIbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAIOKEHHBIH alropuT™M ACUCTBUM Npu
BBIITOJIHEHUH 33JIaHUH C yYETOM TMOJNydeHHs] HOBBIX 3HAHWH 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTaTa 3asBICHHOW IENH,
YMEHHUE UCIIONIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPeJlaraéMble B YCIOBUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOTO COJICpIKAHUS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
0o0yyarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckue At
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITHSIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJd, XUMHUYECKUI
3JIEMEHT, NPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi M MOJICKYJSIpHAask Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHUYECKOTO 3JE€MEHTa B COECJUHEHUH, MOJISIPHBIH O00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCICHUSI, XUMHUYECKast



peakiusi, Ki1accuukanus peakiuil: peaklUd COECTUHEHHS, PEaKlUu pasjIoKEHUs, peakluu
3aMeIIeHus], peakui 0OMeHa, 3K30- M SHIO0TEPMUYECKHE PeaKIiH, TeIUI0BOM 3P deKT peakuuu,
PO aToMa, JEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, pajuyc aToMa, XMMHUYeCKas CBS3b,
NOJIIpHAasl U HEMOJspHas KOBaJCHTHAas CBS3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jisl BeulecTBa (IIPOLeHTHAs! KOHIICHTpAIlKsl) B pacCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATUH U TNPUMEHSTh 3TH
MOHSTHS IIPU ONMUCAHUH BEIIECTB U UX MPEBPAIICHUN;

® [ICII0JIB30BATh XHMMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHs (OpMyNT BEIIECTB H
YpPaBHEHUN XMMHUUYECKUX PEAKIIUI;

® OIIPENENISTh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COEJUHEHHSX, CTEICHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIEKHOCT BELIECTB K ONpPEACIEHHOMY
KJIACCy COeAMHCHHWA 1O QopmyiaMm, BUJI XUMHYECKOH CBS3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIch llepmommueckoro 3akona /[[. M. MenpeneeBa: IeMOHCTpUPOBATh
MOHMMAaHUE MEePHUOINUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT MX IMOJIOKECHUS B
[Tepuoanyeckoit cucreMe, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

®ONUCHIBATh M XapakTepuszoBaTh TalOnuuHyro Qopmy Ilepuoanueckoit cucreMsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymma)» u «oOodyHast
noarpynna (b-rpynmna)», Manble U OOJIbLIME NEPUOJBI, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE
umerorcs B Tabnune «llepuonuyeckas cucreMa xumuueckux snemeHnToB J[. 1. MenneneeBay c
YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij
spa, 001Iee YICIIO AIIEKTPOHOB U PACHPECNICHHE UX IO JIEKTPOHHBIM CIIOSM);

e KjlaccU(pUIMpPOBaTh XUMHUYECKHE 3JIEMEHThl, HEOpPraHWYECKHE BEIIEeCTBA, XUMHUYECKUE
peakuuu (Mo YMCIy U COCTAaBY YUacTBYIOLUX B pEaKLUU BEILIECTB, IO TEIUIOBOMY 3D (DEKTY);

® XapaKTepU30BaTh (OIMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEPXAasi ONMMCAHWE NMPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

® [[POTHO3UPOBATh CBOWCTBA BEILECTB B 3aBHUCHUMOCTHM OT HMX Kauye€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALIEHUN B Pa3IMUHBIX YCIOBHSIX;

® BLIYKCIISATE OTHOCUTENBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHYECKOT0 3JIEMEHTa 1o (popMysie COeAMHEHHS], MACCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKON PEaKIINH;

® [[PUMEHATh OCHOBHBIE OIEPAIUN MBICIUTEIBHONW NEATETbHOCTH — aHalu3 U CHHTE3,
cpaBHEHHE, O0O0OIIEeHHe, CHUCTEMaTU3aIuio, KIAaCCU(UKAIMIO, BBISIBIEHWE IPUYUHHO-
CJIEICTBEHHBIX CBSA3EH — JIJIsl U3yUEHUsl CBOMCTB BEUIECTB M XMMHUECKUX PEaKIIMii, €CTeCTBEHHO-
Hay4yHble METO/bl IO3HAHUS — HAOIIOJCHUE, W3MEpEHUE, MOJAEIHPOBAHUE, HKCHEPUMEHT
(peasbHBIN ¥ MBICIIEHHBIH );

eCJIE/IOBaTh NpaBWJIaM TMOJB30BaHUA XHUMHMYECKOH TOCYyIod U  J1abOpaTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBWwiIaM oOOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU TI0 BBITOJHEHHUIO JTa0OPATOPHBIX XWMHYECKHUX OIBITOB TIO TOJYYCHUIO U
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHUCIOPOA), MPUTOTOBJICHHUIO PAaCTBOPOB C
ONpeAcNEHHON MaccoBOM J0J€il pPAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTH U IPOBOJIUTH
XUMHUYECKHE 3KCIEPHUMEHTHI 10 PAclO3HABAHUIO PAcCTBOPOB IEJIOYEH U KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyC, (eHONPTaTCHH, METHIIOPAHXK U JPYTHE).

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3ylbTaTbl Ha Ga30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® PacCKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHI: XHMHUYECKUN DIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AHWOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BAJEHTHOCTD,



3JIEKTPOOTPHULIATENBHOCTh, CTENEHb OKHUCICHMs, XHMHUYECKas peaklus, XUMHUYecKas CBs3b,
TETUIOBON 3PQEKT peakiu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IIACKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT HCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHYECKOe
paBHOBecHE, OOpaTUMble U HEOOpaTHUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
pEaKLIMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHME M BOCCTAaHOBJIEHHE, aJUIOTPOINMI,
amM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUINYECKas), KPUCTALIHYECKAs
pelmérka, KOppO3Usi METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, MpeneabHO
nonyctumas konuentpanus [1JIK Bemectsa;

® WJITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH W TPUMEHSTH 3TH
HOHATHS NIPH ONMCAHUM BELIECTB U UX MPEBPALLCHUH;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIi COCTaBJeHUs (OpMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINii;

® OIIPEJIENISITh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OMNpEeAEIEHHOMY KJIAacCy COEJUHEHUH IO
dopMynaM, BUJI XUMUYECKON CBS3U (KOBAJICHTHAs, MOHHAs, METAJUINYECKAsl) B HEOPraHMUECKUX
COCIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COCUHEHUH, TUI KPUCTAJUINYECKOHN peIETKH KOHKPETHOTO BELIECTBA;

e packpbiBaTh cMmbica [lepuognueckoro 3akona /. 1. Menaeneesa u A€EMOHCTPUPOBATH €TI0
IIOHMMAaHME: OIUCBIBaTh M XapaKTepu3oBaTh TabiuuHyro (opmy Ilepuoanueckoit cucrembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCHUTH 00O03HAYEHUS, KOTOPBIE
UMEIOTCS B TEPHOAMYECKONW TaONHIlE, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCIO JIEKTPOHOB U pacHpesiesieHue uxX
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHAThH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEIMHEHHH B Ipelenax MajblX NepUOAOB U IJIaBHBIX MOATPYMN C YYETOM CTPOEHHUS HUX
aTOMOB;

e Kilaccu(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBYy yYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3 dexTy, mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

® XapaKTepu30BaTh (ONUCHIBATH) OOIMME U crneuuduueckue XUMHUYECKHE CBOWCTBA
IPOCTBIX M CJIOXHBIX BEIECTB, MOATBEPK/asi OMUCAHNE NPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX
YPaBHEHHMI COOTBETCTBYIOIMX XMMUYECKUX PEaKIHii;

® COCTABJIATh YPABHEHMSI DJIEKTPOJIUTHUECKON IMCCOLMALMU KUCJIOT, LIEJIOUEd U COJIeH,
MOJIHBIE M COKpAII€HHbIE YypaBHEHUS peakluil HOHHOro OOMEHa, ypaBHEHHUS peakiui,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUYECKON CBA3M MEXIY BEIIECTBAMHM Pa3JINYHBIX
KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIIECHUI B Pa3INYHbIX YCIOBUSX;

® BLIYKCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa 1Mo (popMyJsie COeAMHEHHs], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE,
MPOBOAMTD PACU€ThI O YPABHEHUIO XUMUYECKOW PEaKIIy;

ecoOm0laTh  MpaBHUja TOJB30BAHUSA XUMHUYECKOW TOCYAOH U J1TaOOpaTOpPHBIM
00opy0BaHUEM, a TAaKXkKe MpaBuiia 0OpalleHNsl C BEIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU
[0 BBINOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

® [IPOBOJIUTh PEAKIUH, MOJITBEPXKAAIOLINE KAYECTBEHHBIH COCTaB PA3JIUYHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUA-, OpoMui-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,



cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

® [IPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON NEATEIbHOCTH — AHAIM3 U CUHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Yy4YEHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUU, ECTECTBEHHO-HAYUYHbIE METO/Ibl TTO3HAHUS
— HaOI0IcHNE, U3MEPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoaunuectBo yacos
OnexTpoHHbIe (1I(POBLIC)
Ne i/ HaumenoBanune Pa3aciioB U TEM HPOrpaMMbI KOHTpOJ'[[,H[,Ie HpaKTI/I‘IeCKI/Ie
Bcero 00pasoBaTelbHbIE PECYPCHI

paboThI paboThl

Pa3znen 1. HepBOHa‘laJILHLIe XUMHNYECCKHUC ITIOHATHUSHA

XuMusa — Ba)kHas 00J1aCTb €CTECTBO3HAHUSA U

1.1 . 5 2 Bubmoreka [IOK
HpaKTI/I‘ICCKOI/I JCATCIIBHOCTH YCJIOBEKA
https://m.edsoo0.ru/7f41837c

1.2 BemiecTBa 1 XUMHYECKHE PEAKITUN 15 1

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB

2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 1
2.2 Bognopon. Ilonstue o kuciaorax u coysx 1 bubnmnoreka [JOK
2.3 Boga. Pactopsl. [Toustue 06 0OCHOBaHHSX 5 1 1 https://m.edsoo.ru/7f41837¢
2.4 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEMHEHUN 11 1
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoenue aToMoB. XUMHYECKas
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepuoanueckuii 3akoH u [lepuonnueckas cucrema
3.1 xuMuueckux snemeHToB . . MenaeneeBa. CTpoeHue 7
aToMma
3.2 XuMuueckas ¢cBiI3b. OKHUCIUTENBHO-BOCCTAHOBUTEILHEIE 8 2 bubnuoreka HOK
' peakuu https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 15
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 6



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

9 KJIACC

KommuectBo yacos

OnexTpoHHbIe (LIU(POBHIE)

Ne n/mt HaumeHnoBaHue pa3/ienoB ¥ TeM MPOrpaMMbl Kontposnbusle  IIpakruueckue
Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue U yriydiieHne 3HaHUH OCHOBHBIX Pa3/ieioB 5 1
Kypca 8 kiacca
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUECKHUX PEAKIIUM 4 Bubmmorexa HOK
https://m.edso0.ru/7f41a636
13 DNEeKTpOIUTHYECKas JUCCOUaIus. XUMUUECKHUE PEAKIINH B 3 1 1
pacTBopax
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X COCIUHEHUS
51 OO6mias xapakTepucTuka XuMuaeckux 3aemMeHToB VIIA- 4 1
rpynmsl. ['agoreHst
59 OO011ast XapakTepUCTHUKAa XUMHUECKUX 3JIeMEHTOB VIA- 5
rpynnsl. Cepa u €€ coeJuHeHUs bubmmnoreka HOK
23 OO1mast XxapaKTepUCTHKA XUMHUECKUX dJIEMEHTOB V A- 7 1 https://m.edsoo.ru/7f41a636
rpynmsl. A30T, pochop U UX coeTUHEHUS
54 OO0m1as xapakTepucTUKa XUMHUUECKUX deMeHTOB |V A- 8 1 5
TPYIIIBL. YTIEPOJ U KPEMHUN U UX COCUHEHUS
Hroro no paszneny 25
Paszpnen 3. Merasuibl B MX COEIMHEHHS
3.1 ‘ OO01Me CBOMCTBA METAIIIOB 4 bubmuoreka [{OK
3.2 ‘ BakHel e MeTauTbl 1 X COSJUHEHUS 16 1 2 https://m.edso0.ru/7f41a636
Hroro no pazneny 20



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

Pasznen 4. Xumus 1 OKpysKamomas cpeaa

4.1 BemiectBa 1 MaTepuaisl B )KU3HU YEIOBEKA 3 bubmmorexa LIOK
' B P https://m.edso0.ru/7f41a636
Hroro no pazueny 3
bubnunoreka LIOK
PesepBHOE Bpems 3

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

ITOYPOYHOE IINTAHUPOBAHUE

8 KVIACC

KommuectBo yacos

No DJIEKTPOHHBIE U (PPOBBIE
W Tema ypoka Beero Kontposbnsie = IlpakTuyeckue o6pas OIIS)aT CJIBHBLII R (iggcyp CBI
paboThI paboTbl
1 [Ipenmer xumuu. Ponp xuMuu B KU3HU YesioBeka. Tena u 1 bu6mmoreka [IOK
BEIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHUS B XUMUU 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227e
3 uopatopm s apwum oGpartens ¢ raGoparop ) ) Butimorexa LIOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa u cMecu. CriocoObI pa3ziesieHus: cMecei 1 bubmorexa [IOK
' https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 1 bubnnorexa [JOK
[IpPUMEPE OYUCTKH ITOBAPECHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmorexa [IOK
6 ATOMBI H MOJIEKYJIEI . https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XMMHUYECKUX 1 bubnunoreka [JOK
HIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmaorexa [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa BEI[ECTB. XUMUYECKas bu6mmorexa [IOK
10 1 .
¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas aroMHast Macca. OTHOCUTENbHAS 1 bubnuoreka [IOK

MOJICKYJIIpHas Macca

https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK

12 MaccoBast 107151 XUMHUYECKOTO JIEMEHTa B COSAMHEHUHT https://m.edsoo.ru/ff0d350c

bubnunoreka [HOK
13 KomnuectBo BemectBa. Mousb. Mousipaast Mmacca https://m.e dS(EEJ.ru I50d5230

14 Ouznyeckue U XUMUYECKHE BJICHUS. XUMHUUECKas PeaKIus bubmorexa LHOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky 1 ycinoBus NPOTEKAHUS XUMUYECKUX PEAKLUN BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MACChl BEIIECTB. XMMUYECKHE YPaBHEHUS BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0d3b88

17 Beruncnenus konm4ecTBa, MacChl BEIIECTBA 110 YPABHEHUAM bubnnorexa [HOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d5708

18 Kiaccudukanmss XuMHUECKUX peakiuid (COeTMHEHHUS, bu6mmoreka [IOK
pasioKeHus, 3aMeICHUs, OOMEeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIi-3HIIMKI0NIEAUCT. O0001IEHNE bubnnorexa [HOK
W CUCTEMATHU3ALMS 3HAHUI https://m.edsoo.ru/ff0d40c4

20 KonTponbnas pabota Nel mo Teme «BemiectBa u bubnnoreka [JOK
XHUMHUYECKHE PEaKIHI» https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech razoB. Coctas Bo3nyxa. Kucinopon — bubnnoreka [JOK
AJIEMEHT W MPocToe BeriecTBo. O30H https://m.edsoo.ru/ff0d448e

29 duznyeckue 1 XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuu bubnnoreka [JOK
okucieHus, ropenue). [lonsTre 00 okcuaax https://m.edsoo.ru/ff0d4614

23 CrniocoObl ostyuyeHHst KUCI0POAa B 1a00OpaTopuu U bubnuoreka [IOK
npoMblIuieHHOCTH. [IpuMeHeHue kucmopoaa https://m.edsoo.ru/ff0d497a

2 TepmorsmmeeRow ypuBeIL. S0 1 STOTepIACCI Bubmiorera LIOK
S — https://m.edsoo.ru/ff0d4790

o5 TomnuBo (Hed Tk, yroiab U MeTaH). 3arpsi3HeHHe BO31yXa, bubnnorexka [JOK
CHOCOOBI ero MPeA0TBpAIleHHUS https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuyeckas padora Ne 3 mo teme «Ilonyuenue u bubnuorexa [IOK
coOuMpaHue KHCIOPOIa, H3yYeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopon — sneMmeHT u npocroe Bemectso. Haxoxaenue B bub6nuorexa [IOK

IPHUPO/IC

https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d3f34
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dusnueckne 1 XMMUYECKHE CBOMCTBA BOJAOPO/IA.

bubmuoreka [JOK

28 [TpuMeHeHme BogopoIa 1 https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [ToHsITHE O KHUCIIOTaX U COMSIX 1 https://m.edng.ru/ff0d50d2
30 Crioco0bl TTOTy4eHHS BOAOPO/Ia B TAOOpaTOPUH 1 ﬁggi?;;ﬁi%asieﬁlﬁo d44ddo
31 [TpakTrueckas padota Ne 4 o teme «llomyduenue u 1 bubmuorexa [JOK
coOupaHue BOAOPOJa, U3YICHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 Mossipablii 00bEM ra3oB. 3aK0H ABOTaIpo 1 ﬁgg;?;r);i%asi?,ﬁ/ffo d54%¢
33 Brruucienus 00béMa, KOJIUYECTBA BEILECTBA 1a3a M0 €ro 1 bu6mmoreka [IOK
H3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH O0BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO PEAKINH Ha 1 bu6mmoreka [IOK
OCHOBE 3aKOHA 00BEMHBIX OTHOILICHHUH ra30B https://m.edsoo.ru/ff0d5708
35 dusnyeckre 1 XUMHYECKHUE CBOMCTBA BOIbI 1 Bronmozexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [ToHsiTre 006 HHAMKATOpPaAX 1 ﬁgggil/ﬁ?ezzg)?rﬁlffo 45962
37 Bona xak pactBopurens. HacslleHHbIE 1 HEHACBIILIEHHBIE 1 bubnnoreka [JOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
o
38 pHaFcz"lrll(sTopfl)t(I)icz?ngiiZi?élﬁoiﬁlﬁazilgsggnﬁggg (I))l:;iggliéHHoro 1 bubmorexa HOK
BemECTBAY https://m.edsoo.ru/ff0d5eba
39 KonTponbnas padorta Ne2 no teme «Kucnopoa. Bonopoa. 1 bubnnoreka [JOK
Boma» https://m.edsoo.ru/ff0d6342
40 OKcHabl: cOCTaB, KIacCU(HUKAILI, HOMEHKIATypa 1
HonyﬂeHHe u XI/IMI/I‘-IeCKI/(II; CB:ﬁCTBa KI/ICJ‘IOTHL}IIE OCHOBHBIX BH6H.HOTeKa Lok
41 ’ 1 https://m.edsoo.ru/ff0d664e
1 aM(bOTEPHBIX OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCU(PUKAIIHI, HOMEHKJIATypa 1 bubnuorexa [JOK
43 [TonydeHne 1 XMMUYECKUE CBOWCTBA OCHOBAaHHI 1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa 1 bubmnoreka [IOK
45 [Tosy4eHre U XUMUYECKHE CBOHCTBA KHCIIOT 1 https://m.edsoo.ru/ffOdfee2
16 Conu (cpemHue): HOMEHKIATYpa, CIOCOOBI TOTy4YeHUS, 1 bubnmnoreka [JOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo0.ru/00ad9474
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[TpakTuueckas pabota Ne 6. PemeHne skcepuMeHTaTbHBIX

47 3amadq 1mo Teme «OCHOBHBIE KIacChl HEOPTaHMUECKIX bubmorexa [IOK
o https://m.edsoo.ru/00ad9b7c
COCAMHEHUIN»
48 I'eneTndeckas CBA3b MEXKYy KJIACCAMHU HEOPTAHUYECKUX bubmumoreka [IOK
COeMHEHHI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH hitps://m.edso0.ru/00adch2
KonrtponsHas padora Ne3 o reme "OCHOBHBIE KIIacChI bubmmorexa [IOK
50 . .
HEOPraHUYECKUX COeTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCH(PUKAMHA XUMHYECKHX HIEMEHTOB. bubnmnorexa LIOK
51 _
[ToHsTHE O TPYyMIAX CXOIHBIX AIEMEHTOB https://m.edso0.ru/00ad9ffa
[Tepnoanyeckuii 3akoH u Ilepuoanyeckas cucrema
52 xmguqecmx ajieMeHTOR /I, I/II3 Menneneena brbmorexa [IOK
https://m.edsoo.ru/00ada52c
53 [leprobl, TPYIIIBL, TOATPYIITHL
bu6mmoreka [IOK
54 Crpoenue atomoB. CocTaB aTOMHBIX si/ep. V3oTomsl hitps://m.edsoo.ru/00ada342
55 CtpoeHue 3IIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnmnorexa LIOK
[Mepuoanyeckoii cucremsl 1. . Menaeneesa https://m.edsoo.ru/00ada6bc
56 XapaKkTepucTUKa XMMHUECKOTO 3JIEMEHTA I10 €T bubnnoreka [JOK
nosioxkeHuto B [lepuonnueckoii cucreme /1. 1. Menneneesa https://m.edsoo.ru/00ada824
HaueHue [leproauueckoro 3aKoHa il pa3BUTHS HAYKH U
57 ?{pzkimqi I[e pI/IOII\[/[eI-IeI([:eJ(I)e:BSa—quE:c'II{TII?Ipii:z[aror HayK bubmaorexa [JOK
AN ’ https://m.edsoo.ru/00ada96e
rpaXJaHUH
58 PesepBHblil ypok. O60011€HNE U cCUCTEMaTH3alHs 3HAaHUM / bubnnoreka [JOK
Bcepoccwuiickas mpoBepodHas paboTa https://m.edsoo.ru/00adb33c
59 KonrtponsHas padora Ne4 o reme «CtpoeHue aToma. bubnuoreka [IOK
Xumudeckas cBsi3b» / Beepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/00adb486
60 DNEeKTPOOTPUIIATENBHOCTh AaTOMOB XMUMHUYECKUX DJIEMEHTOB bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 HonHas xumudeckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHast nossipHasi XMMHYECKasi CBA3b bubnnorexa [JOK
63 KoBasieHTHas! HETONIAPHAS XUMUYECKAsK CBA3b https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

64 Creneup okncneHis . https://m.edsoo.ru/00adae28
65 OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1 bubnnoreka [HOK
66 OKHCIIMTENH ¥ BOCCTAHOBUTEH 1 https://m.eds00.ru/00adb076
67 PeszepBHbIil ypok. O6001ICHIE ¥ CHCTeMaTH3alus 3HAHUH 110 1 bubmuorexa [JOK
teme «CTpoeHHe aToMa. XUMHUYECKasi CBSI3b)» https://m.edso0.ru/00ad9cb?2
68 PesepBHblil ypok. O60011eHNE U CUCTEeMaTHU3alHs 3HAHUH 1 ﬁggg:jl/(;rfée%asiﬁ’ﬁlfm 461c6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 S) 6
9 KJIACC
Ne Komriectso Hacos DNeKTpOHHBIE IU(PPOBHIE
n/m Tema ypora Bcero Kontponbnpie  llpakuieckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bu6nmorexa LIOK
xUMHYeCcKuX 3eMeHToB J[. . Menaeneea https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX 1 bubnnorexa [JOK
3JIEMEHTOB TEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX 1 bubnuoreka [IOK
BEIIIECTB https://m.edsoo.ru/00adb7e2
4 Byl XMMUUYECKOU CBA3U U TUIIBI KPUCTATUIMYECKUX 1 bu6nmorexa LIOK
peméTok https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o teme «IloBTOpenue u 1 1
yrayOieHne 3HaHU OCHOBHBIX Pa3/ieNioB Kypca 8 Kiacca
6 Knaccudukanust XMMHUYECKHX PEaKIUi M0 pa3IundHbIM 1 bubnmnoreka [JOK
pU3HAKaM https://m.edsoo.ru/00adbcb0
ITonsiTHe 0 cKOpOCTH XMMHUYECKOU peakiuu. [lonsTue o bu6muoreka [JOK
! TOMOTEHHBIX U TeTepOreHHBIX PEaKLIUAX . https://m.edsoo.ru/00adbe9a
g | e mer po Sut 1 B 10K
MTOJIOKEHNE XMMUYECKOTO PABHOBECHS https://m.edsoo.ru/00adc28c
9 OKHUCIATENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bubmorexa I[IOK
https://m.edsoo.ru/00adcade
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Teopus 3neKTpoIUTUUECKON qucconanuu. CUIbHbIE U

bubnunoreka LIOK

10 ci1abbIe 2JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HonHublie ypaBHEHUS peaKIuit bubmorexa LIOK
https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIOT M OCHOBAHUI B CBETC bubnunorexa LIOK
IpeCTaBACHUN 00 3JCKTPOIUTHUCCKON AMCCOMUAIIH https://m.edsoo.ru/00add5d8
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 bu6nmoreka [IOK
SJICKTPOIUTUIECKOM TUCCOIIMAIINT https://m.edsoo.ru/00add8b2
14 [TonsiTe 0 TUIpOIU3E COeH Bubmzorexa HOK
https://m.edsoo.ru/00add9d4
. bubnnorexa [IOK
15 O0600meHne U cucTeMaTu3alus 3HAaHUK hitps://m.eds0o.ru/00addd12
16 [TpakTuueckas pabota Ne 1. «Pemenue bubnnorexa [JOK
IKCIIEPUMEHTAIIbHBIX 33134 https://m.edsoo.ru/00addbfa
KonTtponbsHas padora Ne2 1o reme «IeKTpOITUTHYECKAS Bbu6motreka [IOK
17 .
JECCoManus. XUMUYECKHUE PEAKIUK B PACTBOPAX) https://m.edsoo.ru/00addecO
18 OO61mas XxapakTepuCTHKA rajloreHOB. XUMUYECKHe CBOMCTBA bubnnorexa [JOK
Ha pUMepe XJiopa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, bubmmnorexka HOK
NOJTy4eHHE, TPUMEHEHHUE https://m.edsoo.ru/00ade104
[IpakTuueckas pabora Ne 2 no teme «llomyuenue constHon bubmmnorexka HOK
20 . .
KUCIIOTBI, M3y4Y€HHE €€ CBOHCTBY» https://m.edsoo.ru/00ade348
21 Bpluncnenus o ypaBHeHUAM XUMHUUYECKUX PEaKLUi, eClu bubmuoreka [IOK
OJIH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubmmoteka IIOK
22 OO0mas xapakrepuctuka 31eMeHToB VIA-rpymmbt hitps://m.eds0o.ru/00ade64a
23 AnnorponHsle Moaudukanuu cepsl. Haxoxnenue cepbl u bubmuoreka [JOK
e€ coeTMHEeHHI B pUpoIe. XUMUYECKHE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoaopo, CTpoeHue, (pu3ndecKkue U XUMUIECKUE bubnuotexa [JOK
CBOICTBa https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHas KHCIOTa, GU3NYECKUE U bu6muoreka [JOK
25 N .
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28
2% XUMHUECKUE PEaKIiHy, Jexkalliue B OCHOBE bubmuoteka [IOK

MIPOMBINIJIEHHOTO CII0C00a MOJIYy4eHUs CEPHON KUCIIOTHI.

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpelibl
COEMHEHUSIMU CEPbl

27 Beruuciienre MaccoBoii T0JIM BBIXO/1a IPOIYKTA PEAKIIHH bubmorexa LOK
A #1d IPOAYyIcTa peart https://m.edsoo.ru/00adec8a
28 panpocrpancmie s ipupose. issecrie  ximacexic buGanoresa LIOK
pacripoc1p PHPOZE, https://m.edsoo.ru/00adeeat
CBOICTBa
29 AMMUak, ero Gu3nYecKue U XUMUIECKUE CBOKCTBA, bubnunoreka LIOK
MOJyYEHHE ¥ TPUMEHCHHE https://m.edsoo.ru/00adf004
30 [TpakTuueckas pabota Ne 3 mo reme «llonydyenne aMmuaka, bubnnorexa [JOK
U3y4YCHHUE €ro CBOWCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCIIOTa, e€ PU3HUeCKue U XUMUYECKUE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adf306
| Comoememe mperon o mevem o B 10K
P X yA00D ' P https://m.edsoo.ru/00adf518
OKPYKAOIICH CPEJIbl COSTMHCHUSIMH a30Ta
®dochop. Oxcun pocdopa (V) u pochopras kuciora, bubmmoreka [JOK
33 9 .
bu3rYecKre ¥ XUMHUYECKHE CBOMCTBA, MOJYYeHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPAIBbHBIX bubnnorexa [JOK
yno0peHuii. 3arpsisHeHre IpUPOAHOI cpesl hocharamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaneHue B pupoie, Gu3ndeckue u bubmuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OKCE/IIII:I yraepoaa, ux (pu3udecKkue U XUMHUICCKHE Bu6miorexa [IOK
36 CBOICTBa. DKONOTHYECKUE MPOOIEMBI, CBSI3aHHEIE C )
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
37 VYronbHast KUCI0Ta U €€ CoNn bubmorexa OK
https://m.edsoo.ru/00ae006c
B yieicron v, Keucermennn peastui i xaponar- Bubmorexa LIOK
E:)H,, ' peaKtt P https://m.edsoo0.ru/00ae027e
[TepBoHauanbHbBIE MOHATUS 00 OPTrAaHMYECKUX BEIIECTBAX bubnmnorexa [JOK
39 .
KaK O COeIMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coennuenus bubmmorexa LJOK

https://m.edsoo.ru/00ae080a
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[Ipaktudeckas padora Ne 5. PemieHune skcnepuMeHTaTbHBIX

41 3a/1a4 1o TeMe «BakHelIe HeMeTauIbl U UX 1 bubmorexa [IOK
a https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
KonTtponbnast padora Ne3 o reme «Baxuelme Bu6muoteka [JOK
42 1 :
HEMETAIUIBL U UX COEIUHEHUSI» https://m.edso0.ru/00ae0e18
OO0m1as XxapaKTepUCTUKa XUMHYECKUX dJIEMEHTOB —
MeTaI0B. MeTaninuecKkas CBsi3b U METAJIINUeCcKast bubnnorexa [{OK
43 i . 1 .
KpHUCTa/uInuecKkas perérka. dusnueckue cBoicTBa https://m.edsoo.ru/00ae103e
METAJIJIOB
XHMHYECKUE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKHUI Bbu6muoteka [JOK
44 u 1 :
PSLT HAMIPSKEHUN METAIIJIOB https://m.edsoo.ru/00ae1156
45 Busmcoronna no ypasmertant xunmmccnn peasiu, 1 BuSmmoresa I1OK
P peariuH, https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJCPIKHUT MIPUMECH
bubnunoreka LIOK
46 Howsrie 0 Koppo3HH MeTaILIoB 1 https://m.edsoo.ru/00ae1278
47 [lenouHbIe MeTaILIbI 1 bubnnorexa [{OK
48 OKCH/IBI ¥ THAPOKCHIBI HATPUS M KaJIUs 1 https://m.edsoo0.ru/00ae14b2
49 [Ienoyno3eMeIbHBIE METAIUIBI — KAIbIUM U MarHui 1 bubmuoreka [JOK
50 Baxueiimme coetMHEHNS KaabIUs 1 https://m.edso0.ru/00ae15e8
51 O00011eHNe U CUCTEMAaTU3AIINS 3HAHUH 1
N . bubmuoreka [IOK
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 https://m.eds00.ru/00ac 1886
[Tpaktnyeckas padora Ne 6 mo teme "YKEcTKOCTh BOJIBI U bubmuoteka [IOK
53 N " 1 .
METOJIbI €€ YCTPaHECHUS https://m.edsoo.ru/00aelae8
. bubnuotexa [JOK
>4 AmOMHHHH . https://m.edsoo.ru/00aelc64
. bubmuoreka [{OK
55 AmboTepHbIC CBOMCTBA OKCH/IA M THIPOKCHU/IA 1 https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 Keneso . https://m.edsoo.ru/00ae1d86
S7 Oxcupl, rumpokcu st u conu xenesa (1) u xenesa (111) 1 bubmorexa LIOK

https://m.edsoo.ru/00ae35e6
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58 O06001IeHre U CUCTEMaTH3aIis 3HAHUH 1
[IpakTuyeckas padora Ne 7. PemeHue skcriepuMeHTaIbHBIX Bbu6muoteka [JOK
59 3a7a4 110 Teme «BaxxHele METAIUIbl U UX COEIUHEHUS 1 https://m.edsoo.ru/00ae3de8
60 omm s pearcrron s » maGsrmee i coomment mpmecn, 1 Bu6mtoterca LIOK
. https://m.edsoo.ru/00ae1750
Brrunciienns MaccoBO# T0JIM BbIXOa MPOAYKTA PEaKITUU
61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 Kontpoisbhas padota Ne4 o teme «BaykHelIne MeTasuibl 1
U UX COCTUHCHUS
63 BemiectBa 1 MaTepuaibl B IOBCETHEBHOM JKM3HU YEJIOBEKA 1 bubmorexa LIOK
https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH CpeIbl 1 Bubmmnorexa [JOK
65 PoJib XUMMH B PEIIEHNH SKOJIOTHIECKHX MPOOIEM 1 https://m.eds00.ru/00ae4270
66 PesepBublit ypok. O6001IeHHE U CUCTeMATHU3aIIHs] 3SHAHHHA 1 Eﬁgg?;;:?;ii?ﬁlocmeo 40a
67 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1 ﬁgg;?/ﬁée%asi?’ﬁma db33c
68 PesepBHblit ypok. O600IIEHNE U CUCTEMATHU3AIIHSI 3HAHHIA 1 ]IWStPtISSJ,]:I;I/?rTI.‘?eI;aSCI)_E)?’IJIOOa d9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBbHOMN ITPOT' PAMMBI

8 KJIACC

Kon

HpOBepﬂeMLIe NpeAMETHBLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM oﬁpasoBaTenbnoﬁ

HI};Z?;};:;ZITO:O NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 ITo Teme: «IlepBOoHaYaIbHbIE XUMUYECKUE TIOHITHU

PacKpbIBaTh CMbIC]I OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIA, XUMUYECKUM
JIEMEHT, TPOCTOE BELIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OAHOPOAHAS M
HEOJIHOPO/HAsI), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas W MOJIEKYJSpHas Mmacca,

11 KOJIMYECTBO BEILECTBA, MOJb, MOJIApHAs Macca, MaccoBas I0JI1 XUMHYECKOIO
3JIEMEHTa B COCIMHEHHUH, MOJIAPHBIA 00BEM, XUMUYECKas Peaklus, KIacCuPUKaIUI
peakuui: peaklUMM COCOUHEHMS, PEaKUUU pa3lIOKEHUs, PEaKkUUU 3aMEICHHUs,
peakuu oOMeHa, 9K30- M SHIOTEPMUYECKHUE PEaKLIUH, TeIUIOBOH 3¢ (dekT peakuuwu,
pacTBOp, MaccoBast J10J1sl BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOpe

19 WIUIOCTPHPOBATH B3aHMOCBA3h OCHOBHBIX XMMUMECKHX IOHSTUA M IPUMEHATH 3TU
MIOHSTHSI IPU OMMCAHUU BEILECTB U X IIPEBPAILCHUN

13 HCHIONL30BATE  XUMIYECKYIO CHMBONMKY JUIA COCTABJICHHS dbopmyn BemecTs u
YpaBHEHUN XUMHUYECKUX pEaKLUn

14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOraipo

1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

16 KJaccu(UIUpPOBaTh XUMHUYECKUE PEaKUuu (M0 YHCIy U COCTaBy y4YacTBYIOIIHMX B
pEaKIMK BEHIECTB, 10 TeIUIOBOMY d(hdeKTy)

1.7 BBIUYUCIISITh OTHOCUTEIIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB

1.8 BBIYHCIISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 10 POpMYyJIe COeAMHEHMUS],

1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl TMO3HAaHUS — HaOJIOJEHUE, U3MEpEHUe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICICHHBIN)

2 [To Teme: «BaxHennme npeIcTaBUTENIN HEOPTraHNYECKUX BEIIECTBY

21 PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATUH: OKCUJ, KUCIIOTa, OCHOBaHHE,
COJIb

29 OIIPEAEIATh MPUHAJIEKHOCTh BEIIECTB K OMNPEEIEHHOMY KJIACCy COEIMHEHUHU IO
dhopmynam

2.3 KJIacCCU(UIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA
XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX

2.4 KJIaCCOB, IMOATBEp)KJas OMNHMCAHWE NPUMEpPaMH  MOJEKYJISPHBIX  YpaBHEHHMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

25 IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKaHHsI XUMUYECKUX MTPEBPALICHUH B PAa3JIMUHBIX YCIOBUIX
clleloBaTh IpaBWJIaM I[IOJIb30BAaHMUSI XUMHUYECKOH TOCylodM U JabopaTopHBIM
000pyZI0BaHUEM, a TAKXKE MpaBHJaM OOpAIeHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUUSMU TIO BBIMOJHEHHUIO JIAOOPATOPHBIX XHUMHUYECKHUX OIBITOB IO

26 MOJYYEHUI0O W COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAAa U KHCIOPOJA),

MIPUTOTOBJIEHUIO PAaCTBOPOB C OIPEACIEHHOW MacCOBOM JOJIEd PacTBOPEHHOTO
BEUIECTBA, IUJJAHUPOBAaTh M  NPOBOAUTH XUMHUYECKHE OKCIIEPUMEHTBI IO
pacro3HaBaHHUIO PACTBOPOB LIENIOUYEH U KUCIIOT C MOMOUIbIO HHAUKATOPOB (JIAKMYC,
deHondragent, METUIOPAHXK U APYTHE)




2.7

IIPOBOJUTH PACYETHI II0 YPABHEHUIO XMMUYECKOM peaKIuu

I[To Tteme: «llepuonnueckuii 3axkoH u Ilepuoguueckass cHCTEMa XHMHUYECKUX
anementoB J[. WM. MenneneeBa. CrpoeHune aToMoB. XuUMHUYECKass CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

3.1

3.2

3.3

3.4

3.5

3.6
3.7

9 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHH: SIPO aTOMA, 3JIEKTPOHHBIH
CIIOM aToma, aToOMHas OpOuTalb, PaguyC aToOMa, XMMHUYECKas CBs3b, MOJSpPHAs U
HENoJIsIpHasi KOBAJIEHTHAsl CBS3b, 3JIEKTPOOTPULATEIbHOCTb, HMOHHAs CBS3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

K.HaCCI/Iq)I/II_[I/IPOBaTb XHUMHUYCCKUEC 3JICMCHTHI

ONKCBHIBATh M XapakTepu3oBaTh Tabmuunyo ¢opmy Ilepuonuueckoil cucrembl
XMMHUYECKUX 3JIEMEHTOB: pa3inuaTh MOHATHS «TJaBHas noarpynna (Arpynmna)» u
«oboyHas noarpymnmna (brpynmna)y, «maibie» U «00JbIINE) NEPUOIbI

packpsiBaTh cmbica Ilepuoauueckoro 3akona .M. MeHneneeBa: 1eMOHCTPUPOBATh
[MOHUMAaHHE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
noJjoxxenus B Ilepuoanyeckon cucreme

COOTHOCUTH 0003HaUCHHUS, KOTOpbIe UMetoTcs B Tabune «llepuognueckas cucrema
xuMmuueckux sneMeHtoB .M. MenneneeBay € YHCIOBBIMH XapaKTEPUCTHKAMH
CTPOCHHSI aTOMOB XHUMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sapa, 00IIee YUCIIo
3JIEKTPOHOB U PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM)

OTIPECIISATh CTCIICHh OKUCIICHHS 3JICMEHTOB B OMHAPHBIX COCIMHCHHSIX

OTPENEATh BUJ XUMHYECKON CBSI3U (KOBAJICHTHAs M MOHHAs) B HEOPTraHUYECKHUX
COCTMHEHHUIX

Kox
NMpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

IIo Teme: «BemiecTBo 1 XUMHUYECKast pceaKknuus»

11

pPacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKMX IIOHATHH: PAcTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsl JUCCOLMAIUS, peakUMd HOHHOro oOMeHa,
KaTaJln3aTtop, XUMHUYECKOE paBHOBecHe, oOpaTHMble UM HeoOpaTUMBbIE peakiui,
OKHCIIUTEIIbHOBOCCTAHOBUTEINIBHBIE ~ PEAaKIUH,  OKHCIWTEIb, BOCCTAHOBHTEIb,
OKHCJICHHME€ ¥ BOCCTAHOBJIEHHE, AIJIOTPONMs, aM(pOTEpPHOCTb, XUMHUYECKas CBS3b
(xoBaJIeHTHasi, HMOHHAs, METAJUIMYECKas), KpPUCTAJUIMUecKas pemérka, CIUIaBbl,
CKOPOCTh XUMHUYECKOU PEAKLIUU

1.2

UJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX ITOHATUH U IMPUMEHATH 3TH
MTOHSATHUS ITPU ONKMCAHUU BELIECTB U X NPEBPALICHUN

1.3

1.4

COCTaBJISITh YPaBHEHHUS DJEKTPOJUTUYECKOW JUCCOLMALIMM KHUCIOT, IIEI0o4Yer u
COJICH, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIINii MIOHHOTO OOMEHa

PaCKpBIBATE CYHIHOCTHE OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MMOoCpEACTBOM
COCTaBJICHUSA 3JICKTPOHHOT'O OajaHca 3TUX peaKL[I/Iﬁ

1.5

IIPpOBOOUTD paC‘-IéTBI 10 YPaBHCHUIO XUMHYECKOM pCaKknuu

IIo Temam: «HemeTamnsl U UX coeaMHEHU» U «MeTaibl 1 X COSTUHECHUS

2.1

XapaKTCPU30BaTh (OHI/ICBIBaTB) O6H_II/IC n CHCI_II/I(I)I/I‘-ICCKI/IC XHUMHUYECKHE CBOICTBa
IMPOCTBIX U CJIIOKHBIX BECHICCTB, MOATBCPKAAA OMMUCAHUC IMTPUMEPAMH MOJICKYJIAPHBIX
1 MOHHBIX ypaBHCHI/II\/'I COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKI_[I/II\/'I

2.2

COCTAaBJISATh YPaBHCHUA peaKHHﬁ, MOATBCPKAAIOIUX CYHICCTBOBAHUEC TCHETHYSCKOM
CBs3H MCIXKY BCUHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOXKHOCTH
MIPOTEKAHUS XUMHUECKUX MPEBPAICHUH B Pa3INYHBIX YCIOBUAX

2.4

ClleoBaTh IMpaBWJIaM T[IOJIb30BAHMUSI XUMHYECKOM Tocyloil u  J1abopaToOpHBIM




o0opynoBaHUEM, a TaKKe MpaBUiaM OOpAIICHUs C BEUIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMH IO  BBIIIOJIHCHUIO Ha60paT0pHLIX XUMHUUYCCKHUX OIBbITOB IIO
MTOJTYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTIEKHUCIIOTO Ta3a)

2.5

3.1

MPOBOJUTh PEAKLIHH, MOATBEPKAAIOIINE KAYEeCTBEHHBIM COCTAB Pa3IMYHbBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOpHUI-, OpOMHJ, HOIWA, KapOOHAT,
docdar, cruiukat, cynbdaT, THAPOKCHINOHBI, KATHOHBI AMMOHHMSI, HOHBI N3YYCHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpY’KarOILIAsl CpeIa

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYeckuX moHAtuil: II/IK BemecTBa; kxopposus
METaJUIOB

Kon

1.1

1.2

3.2

MIPUMEHSTh OCHOBHBIE OINEPAlMU MBICIUTEIBHON IeATEIbHOCTH — aHaJU3 U CHHTE3,
CpaBHEHHE, OOOOIICHHE, CUCTEMATU3AIMIO, BBISIBICHHE MPUYUHHO-CICACTBCHHBIX
CBA3€M — JUIsI M3y4yeHUS CBOICTB BEHIECTB M XHUMHUYECKUX pEaKLHUi;
€CTECTBCHHOHAYyYHBbIC  METOJbI  TMO3HAHWS —  HaONIOJICHHWE, W3MEpCHHE,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN)

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KVIACC

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
HepBOHa‘-IaJII)HI)IG XUMHUYCCKHUC ITOHATUA
[Ipenver xumuu. Ponb XumuM B KU3HU 4YelOBeKa. XUMHUS B CHCTeMe HayK. Tema u
BelecTBa. GU3NYECKUE CBOKMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB
[TonsiTHEe 0 MeTO/ax Mo3HaHUS B XUMUU. UncTeie BemecTBa 1 cMecH. CriocoObl pa3ieneHus
cMecei

1.3

1.4

1.5

ATOMBI W MOJEKYIbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIbI XWMHUYECKHX 3JEMEHTOB.
[TpocThie U clloKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE

Xumunueckas popMyiia. BaleHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
cocraBa BemiecTB. OTHOCHUTENbHAsS aTOMHasi Macca. OTHOCHUTENIbHAST MOJIEKYJISIPHAsT Macca.
MaccoBast 10J11 XUMHUYECKOI'0 JJIEMEHTA B COEMHEHUH

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COCTUHEHHMA

1.6

1.7

2.1

dusuyeckue W XUMHUYECKHE SBIICHUS. XUMHUYECKas pCakuusa Hu ee IMPU3HAKH. 3akoH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHUs. Krnaccudukamus XUMHYECKHX
peakiuii (CoequHeHus, pa3IoKeHUs, 3aMEIIeHHs, OOMeHa)

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCY/A0H, ¢ IpaBUJIaMu paboOThI B
nabopatopun ¥ npuéMamu OOpalleHHs C J1abOpaTOpHBIM O0OPYAOBaHUEM, M3y4YEHHE U
onucaHue (PU3NYECKUX CBOICTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOIIO/IeHNE
¢u3nyeckux (IJIaBI€HUE BOCKA, TasHHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHHE U
KOHJIEHCALIUs BOJIbI) U XUMHUYECKUX (FOPEHHE CBEYH, NMPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHUCJIOTOW) SIBICHMH, HAOMIOJACHHWE W ONHMCAHUE MPU3HAKOB
NPOTEKaHUs XUMHUYECKUX peakuui (pasjokeHue caxapa, B3aUMOJICHCTBUE CEpPHOM
KHACJIOTBl C XJopuaoM Oapus, pasznoxkeHue ruapokcuga menu(ll) mpu HarpeBanum,
B3aUMOJICUCTBUE Jkene3a ¢ pactBopoMm coiu menu(ll), m3yuenune crocoOGOB pasmeneHus
cmeceil (C MOMOUIbIO MarHura, (UIBTPOBAHWE, BBIMApUBAHUE, JUCTUIUIALMS,
xpomaTorpadus), MpoBeJECHHE OYUCTKM IOBAPEHHOM cCOJM, HAOJIOJEHHWE U OINHCaHue
PE3yJIbTaTOB MPOBEACHUS OIBITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3/JaHUE
MoJiee MOJIeKYJ (IIapOCTEPKHEBBIX )

Baxnelmye npeicTaBuTenn HEOPraHUIECKUX BEIIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3leMEHT U MPOCTOE BELIECTBO.
Haxoxnenue kucinopona B mpupoje, (pusnueckue M XMMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunapl. [lpumenenue kuciopoma. CrmocoObl TONYYEHHS KHCIOpOAa B
nabopatopur U TnpomsblnuieHHOCTH. KpyroBopor kuciopoga B mpupoge. O30H —
AJUTOTPONHASI MOAU(PHUKAIUS KUCIOPOoJa




2.2

TennoBoil >PQeKkT XUMHUECKOW peakluH, TEPMOXUMHUECKHE YPaBHEHUS, JK30- H
OHAOTEPMUYECKUE peaKUUU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJIICHHE
napHUKOBOTO d(dekTa, pazpyiieHne 030HOBOTO CIIOS

2.3
2.4

2.5

2.6

Bonopon — anemeHT u npoctoe BemiecTBo. HaxoxxmeHne Boopoa B mpupoe, Gusndeckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI moryueHust. KucinoTsl u conm

MonsipHblii 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®dusnueckue cBoucTBa BOAbBl. Boma kak pactBopurens. PactBopel. HacelmeHnbsle u
HEHaCBILICHHBIE pacTBOPHI. PacTBOpuMOCTh BeniecTs B Boje. MaccoBas 10J1s BEeLIeCTBa B
pactBope. XuMuyeckue cBoiicTBa Boabl. OcHOBaHusA. Poib pacTBOpoB B IpHUpoOsEe U B
JKU3HU 4enoBeka. KpyroBopoT BoJbl B Ipupoze. 3arps3HeHue IpUpoaHbIX Boa. OxpaHa n
OYMCTKA IPUPOIHBIX BOJ

Knaccudukanus Heopranmueckux coeauHenmit. Okcunbl. Kiaccupukanus OKCHIOB:
cosieoOpa3zyromye (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) W  HECOJC0Opa3yIoIIne.
Homenkmarypa oxcunoB. Pusnueckue M XUMHYECKHE CBOMCTBA OKCHIOB. Ilosyduenue
OKCHJIOB

2.7

OcHoBanusi. Knaccupukanuss ocHOBaHM: IIETOYHM M HEPACTBOPUMBIE OCHOBAHUS.
Howmenkiarypa ocHoBaHuii. ®U3n4eCcKUe U XUMHUYECKHUE CBOMCTBA OCHOBaHUU. [loyuenune
OCHOBaHUM

2.8

Kucnorsl. Knaccudukanus xucnor. Homenkmarypa kuciaot. OuU3ndeckue U XUMUYECKHE
cBolicTBa KucioT. Psan akrusHoctu metamuioB H.H. bekerosa. [lomyyenue kuciaor

2.9
2.10

211

Comu. Homenkiarypa comneil. dusnueckue U XUMHUYECKUE cBoMcTBa coiied. llomydenue
coien

I'eneTmueckas CBSI3b MCXKAY KilaCCaMU HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XVWMUYECKUH O3KCIICPUMEHT: KA4YeCTBEHHOE OINPEICIICHUE COJCpKAaHUS KHUCIOpoJa B
BO3JyXe, IOJy4YyeHUe, COOMpaHHe, pACIO3HABAaHME M H3yYEHHE CBOMCTB KHUCIOPOJA,
HAOJIIO/ICHUE B3aWMOJICHCTBUS BEHICCTB C KHCIOPOJOM W YCIIOBHS BO3HHKHOBEHUS U
IpeKpaleHus: ropeHus (moxapa), 03HaKOMJICHHE ¢ o0pa3laMu OKCHJIOB M ONMHCAHHE UX
CBOWCTB, TIOJNYYEeHHE, COOHMpaHHe, paclo3HaBaHWE W W3YYEHHE CBOWCTB BOAOPOJA
(ropenue), B3aumojeiicteue Bojmopoaa ¢ okcuaoM menu(ll) (BozmMoxkHO Hcmonb30BaHHE
BHJIEOMATEPHAIIOB), HAOIIOIEHHE 00pPAa3IOB BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIIEIOBAHUE
OCOOCHHOCTE pacTBOpPEHHUsSI BEIIECTB C PA3IUYHOM PACTBOPUMOCTBHIO, MPHUTOTOBIEHHE
pacTBOPOB C OMPENCIEHHON MAacCOBOM J0JIed pacTBOPEHHOTO BEIIECTBA, B3AMMOACHCTBUE
BOJIBI C METaJuIaMU (HaTpUeM U KajibIFeM) (BO3MOKHO HCIOIb30BaHUE BHIEOMATEPUAIIOB),
OTIpeNIeIeHNEe PACTBOPOB KHCIOT W WIENOYEH C TOMOIIBI0 MHIMKATOPOB, MCCIIEIOBAHUE
00pa3I0B HEOPTaHWYECKUX BEIIECTB Pa3WYHBIX KJIAccOB, HAOMIOJEHUE W3MEHEHHS
OKpAacKH WHIMKATOPOB B PACTBOPAaX KHCIOT W INEIOYCH, HM3ydeHUE B3aMMOJCHCTBUS
okcumpa Memu(ll) ¢ pacTBopoM cepHOM KHCIOTBL, KHUCIOT C METaUlaMH, DPEaKIIHii
HEUTpaIu3auy, MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO MeTalia
IPYTMM U3 pacTBOpa COJIM, PELIeHHe SKCIIePUMEHTAIbHBIX 337au Mo Teme «Baxkneiimue
KJIACChl HEOPTAHUYCCKUX COCTMHCHUIY

Ilepuoanueckuii 3akoH u [lepronnueckas cucteMa XUMUYECKHUX deMeHToB J[. 1.
MenneneeBa. CtpoeHne aToOMOB. XUMHUYECKasi CBSI3b. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbIE
peakuuu

3.1

[TepBble MOMBITKU KIacCU(PUKALMU XUMUYECKUX 3JIeMEeHTOB. [loHsATHE 0 TpynIax CXOAHbBIX
9JIEMEHTOB (ILLENOYHbIE M IIEJTOYHO3EMENbHbIE METaJlIbl, T'aJOT€Hbl, MHEPTHBIE TIa3bl).
DJeMeHTBI, KOTOpble 00pa3yoT aM(OTepHBIE OKCUIBI M THIPOKCUIBI

3.2

3.3

Ilepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuUMHYeCcKHX dneMeHtoB /J[.M.
MenneneeBa. Koporkonepuoanas u jiiuHHOonepuoanast popmsl Ileproanueckoil cucreMsl
xumuueckux siemeHToB .M. Menneneesa. Ilepuoasl u rpynmbl. DU3NUECKUN CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI dJIEMEHTA

Ctpoenue atomoB. CocTaB aTOMHBIX siep. M3oTomnbl. DnekTponbl. CTpoeHHEe 31eKTPOHHBIX
o0onouek aromMoB mepBbIXx 20 XUMHUecKUX syeMeHTOB l[lepuoamueckoit cucremsl J[.J.
MenneneeBa. XapakTEepHCTHKa XMMHYECKOIO J3JEMEHTa IO €ro IMOJIOKCHHIO B
[Iepuonnueckont cucreme .M. Menneneesa




3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIIMYECKUX U

34 HEMETAJUIMYECKHUX CBOMCTB I10 TpyIIaM U nepuoaaM. 3HaueHue [lepuonnyeckoro 3akoHa u

' [lepuoanyueckoil CUCTEMbBI XUMHUYECKHUX 3JIEMEHTOB MJI1 pa3BUTUA HayKu W npaktuku. J1.M.
MeHieneeB — y4EHBIN U IPAKIaHUH

35 Xumuueckas CBSI3b. KoBanenTtHas (nonsipHast u HETOJISIpHAS ) CBSI3b.
' DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

36 Crenenb okuciaeHus. OKUCIUTEIBHOBOCCTAHOBUTEIbHBIC peakiuu. [Iporecchl OKuCIeHus
' " BoccTaHOBJIeHUI. OKUCIUTEIN U BOCCTAHOBUTEIHU

XUMUYECKUN JKCIEPUMEHT: HM3ydeHUE OO0pas3loB BEHICCTB METaNIOB U HEMETAJIOB,

37 B3aMMOJICICTBHE TUAPOKCUAA LHMHKA C PAcTBOPAMHM KHUCJIOT W IIEIOYEH, NpoBe/eHNE
ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
(ropeHue, peakluy pa3ioKeHHsl, COSTUHEHNUS )

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 BemectBo 1 xumuueckas peakiusi. [loBropenue

Ilepuonuueckuit  3akoH. Ilepmoguueckas cucremMa XuMU4YecKHX sneMeHToB /JI.I.
11 MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMUMHMUYECKHUX
' 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, Kadus, KaJblUs U UX COCAMHEHUNW B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproinueckoi CUCTEME U CTPOCHUEM UX aTOMOB

CTpOGHI/Ie BCHICCTBA:. BHUIbI XMMHUYECKOM CBSI3U. THIIBI KPpUCTAJUIMYCCKUX peH_IéTOK,
3aBHCHUMOCTE CBOMCTB B€IICCTBA OT THIIA KpHCTaJIHI/I‘IeCKOﬁ pGIHéTKI/I n BUIa XHUMHYICCKOMN
1.2 CBA3H. KJ'IaCCI/I(I)I/IKaL[I/IH U HOMCHKJIATypa HCOPTaHUYCCKUX BCIICCTB (Mex(z[yHapoz[Ha;[ n
TpI/IBI/IaJIBHaﬂ). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Ppas3jMYHbBIM KJlaCcCaM
HCOPIraHUYCCKUX COCHHHCHHﬁ, I'CHCTHUYCCKAsA CBA3b HCOPIraHMYCCKUX BCHICCTB

Knaccuukanus XuMHUUECKUX peakUui [0 pa3IMYHbIM IpPU3HAKaM (110 YHCIy M COCTaBy
Y4acTBYIOUIMX B PEaKIMU BELIECTB, MO TEIJIOBOMY 3((EKTy, 0 U3MEHEHHUIO CTENEHEen
13 OKHCJICHUSI XMMUYECKHX 3JIEMEHTOB, TI0 00PaTUMOCTH, IO YYaCTHIO KaTalnu3aropa). JK30- U
SHAOTEPMHUUYECKUE peaKUuu, TEepMOXMMHUYECKHe YypaBHeHUs. lloHsATHe o0 CcKOpocTH
XUMHYECKON peaKInu

[Tonatue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX peakuusax. [IoHATHEe O TOMOTeHHBIX
14 Y TeTEpPOreHHbIX peakuusx. [IonsaTre 0 XumMu4eckom paBHOBECUU. PaKTOPHI, BIUSAIOIINE HA
CKOPOCTh XUMHUYECKOU PEAKLIMK U MOJI0KEHNE XUMUYECKOTO PABHOBECUS

OKUCANTENFHO-BOCCTAHOBUTEIbHBIE ~PEAKIMM, DJIEKTPOHHBIM OalaHC OKHUCIUTENbHO-
15 BOCCTaHOBUTEIBHOM peaKuum. CocraBnenue YpaBHEHUH OKHCJIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIMI C UCIIONIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

Teopus >NEKTPOTUTUUYECKON IUCCOLUALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
AHUOHBI. MEXaHU3M JHMCCOIMAallMM BEIIECTB C PA3JIMYHBIMU BHJIAMU XUMHUYECKON CBS3H.
Crenens auccornmanuu. CUIBHBIE W ClIa0ble AJIEKTPONUTHI. Peakmuu MOHHOTO OOMEHa.
1.6 VYcnoBus mpoTekaHUs peakuuii MOHHOrO OOMEeHa, MOJIHbIE U COKpalll€HHblE HOHHBIE
ypaBHeHUs peaknuii. CBOHCTBA KUCIOT, OCHOBAaHUW M COJIEH B CBETE MPEJCTAaBICHUN 00
JNEKTPOJUTHYECKON Jucconuannu. KayecTBeHHble peakuuu Ha HOHBL. lloHsaTne o
TUAPOJIN3E COJIEH

XuMHu4ecKkuit OKCIICPUMCHT: O3HAKOMIJICHUEC C MOACIIIMHU KPUCTATNIMYCCKUX peIHéTOK
HEOPraHMYECKUX BEIECTB — METAUIOB W HeMeTauioB (rpadura U aiMasa), CIOKHBIX
BEIIECTB (XJIOPHJIa HATPHS); UCCIICIOBAHHE 3aBUCIMOCTH CKOPOCTH XUMHUYECKOU PEaKIuu
OT BO3JCHCTBUS Pa3NUYHBIX (DAKTOPOB; HCCIENOBAHUE DJIEKTPOINPOBOIHOCTH PACTBOPOB
17 BEIIECTB, NpOIlecca AUCCOIMANMN KHUCIIOT, IIeNodell U colieil (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE OMNBITOB, WIIIOCTPUPYIOIIUX TPHU3HAKK MPOTEKAHUS
peaknuii nOHHOTO oOMeHa (0Opa3oBaHWE OCAJKa, BBIJCICHHE Ta3a, 00pa3oBaHUE BOJBI);
OIIBITOB, HWJUIIOCTPUPYIOIMUX TMPUMCPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
(ropeHHe, peakluu paslIoKEeHHs, COSAMHEHUS); paclio3HaBaHHE HEOPTaHMYECKUX BEIICCTB
C IOMOIIIBKO KAYECTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a4a4




Hewmeranne! 1 ux COCAUHCHUA

2.1

2.2

2.3

2.4

2.5

2.6

2.7

OO6miass xapakTepucTHka rajioreHoB. (OcCoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
CTCIICHU OKHCJICHHA. CTpOGHI/Ie u (1)I/I3I/I‘ICCKI/IG CBOMCTBa MMPOCTBIX BCIICCTB — T'aJIOTCHOB.
XWMHYECKHE CBOMCTBA Ha MpUMEpe XJIopa (B3aUMOJACHCTBHE C METANIaMU, HEMETaUIaMH,
miesioyamu).  Xiopoogopon. CoisiHas KUCIIOTa, XMMHMUYECKHE CBOWCTBA, IOJIY4YEHHE,
npuMeHenue. JlelcTBue Xxjopa M XJIOPOBOJOPOAA Ha OpraHu3M 4YelioBeka. Baxkueiimue
XJIOpUAbI U UX HAXOXACHUC B IIPUPOAC

OOmas xapakrepuctuka 35eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u pU3nuecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCIOPOAa M Cepbl. AJUIOTPOINHBIE MOAW(DUKAIMN KUCIOpOJa U Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPOJI, CTPOECHHUE, (PU3NUECKUE U XUMHUUECKUEe CBOWCTBA. OKCHUIBI
ceppl KaK MPEJCTaBUTENM KHCIOTHBIX OKcuaoB. CepHas KucioTa, (u3nyueckue W
XMMHYECKHe CBOWCTBa (0OIIME Kak MpeAcTaBUTENs Kiacca KHMCIOT M creuuduyeckue).
XUMHUYECKUE PeaKIuy, JeKallie B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOIydYeHHs] CEpHOI
kuciaotsl. [lpumenenne. Conau cepHON KUCIIOTHI, KAUE€CTBEHHAs! peaklus Ha Cysb(aT-uoH.
Haxoxnenue cepsl U €€ coeqMHEHUN B IPUPOAE. XUMHUUECKOE 3arpsi3HEHUE OKPYIKAIOIICH
CpeAbl COEIUHEHHUAMHU cepbl (KUCIOTHBIE MOXKIU, 3arpsA3HEHUE BO3JyXa M BOJOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS

OO6mas xapaktepuctuka s31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHH OKHUCIEHHs. A30T, pacHpoCTpaHEHUe B Hpupoje, (U3NYEecKUe U
XHUMHYecKHe cBoiicTBa. KpyroBopor aszora B mpupoie. AMMHAK, €ro (QHU3MYECKUE H
XMMHUYECKHE CBOWCTBA, MOJydyeHHe M npuMmeHeHue. Coilum aMMOHMA, MX (U3NYECKUE U
XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peaklus Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ MoslyueHue, pU3nuecKkue 1 XMMUYEeCKHe CBOMCTBA (00IIMe KaK MpeICTaBUTEs
Kjlacca KHCIOT U crneuuguueckue). Mcnonp3oBaHue HUTpPATOB M COJIEH aMMOHUSL B
KayecTBE MMHEPAJIbHBIX yIOOpEeHUH. XUMHUECKOE 3arpsi3HEHHE OKpPY)KaloLlel cpeabl
COEMHEHUSAMH a30Ta (KUCIOTHBIE JOXKAH, 3arpsI3HEHUE BO3/1yXa, [IOYBBI U BOJOEMOB)

docdop, amtorponHbie Mogudpukanuu Gochopa, GuzMUeckre M XUMHUSCKHAE CBOHCTBA.
Oxcun dochopa(V) u dochopnas kucnora, (usnueckue U XUMHUYECKHE CBOWCTBA,
nosydenue. VMcnonb3zoBanue GpochaTtoB B KauecTBE MUHEPATBLHBIX YI0OpEHH

OOmast xapaktepuctuka 35eMeHTOB |VA-rpynmel. OcoOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble  CTENEHW  OKHUCIEHHUs.  YIJEepoJ,  auIOTPOIHBIE  MOJAU(DUKAINH,
pacrpocTpaHeHHe B TNpupojae, (U3MYecKMe M XUMHUYECKHEe CBOWCTBa. AncopOuus.
Kpyrosopor yrnepoga B mpupone. Okcuipl yriepoaa, ux (U3NYECKUE U XUMHUUYECKHE
CBOMCTBa, JieliCTBUE HA YKUBBIE OPraHU3MbI, MOJIyYE€HHUE U MPUMEHEHHE. DKOJIOTHYEeCKHe
npoOsieMbl, CBsi3aHHBIE C OKcuaoM yriepoaa(lV); rumoresa T00aTBHOTO MOTEIICHUS
KJIUMaTa; NapHUKOBBIM 3¢ ¢dekT. YroiapHas KucioTa W e€ Ccoiu, UX (U3NYECKHe U
XUMHNYECKHUEC CBOﬁCTBa, MOJIY4YCHHUEC U IIPUMCHCHHC. KauecTBennas pCaKkiug Ha Kap6OHaT'
noHbl. Mcmonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIICTBE

[lepBoHavasibHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCAWHEHHUSX YIIIepojaa
(MeTaH, 3TaH, 3TUJIEH, AllETWIIEH, 3TAHOJ, INIMIEPUH, YKCyCcHas kuciora). MIx cocraB u
XUMUYECKoe cTpoeHue. [IoHsATHE 0 OMOJOTMYECKH Ba)KHBIX BEIECTBAxX: XKHUpax, Oenkax,
YIJIEBOAAX — M UX POJIM B JKU3HU YEJIOBEKAa. MaTepuanibHOE €IMHCTBO OPraHUYECKUX W
HEOPraHWYECKUX COCTMHEHUN

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHME CBOWMCTBA, IOJyY€HHWE U IPHUMEHEHUE.
Coenunenus kpemHus B mpupoze. OOmme npeacraBieHuss o6 oxcuae kpemaus(lV) u
KpeMHHEBOH  kuciote. CHIHMKATBl, WX UCIONB30BaHWE B  OBITY, MEIWIUHE,
MPOMBIIIICHHOCTH. BaxkHelIe cTpouTenbHble MaTepHallbl: KepaMHKa, CTEKJIO, IIEMEHT,
6eToH, xene300eToH. [IpobiieMbl 6€301MacHOr0 UCHOIB30BaHUSI CTPOUTENIBHBIX MaTEPHAIOB
B IIOBCEHEBHOM KHU3HU

2.8

XUMHUYECKUN DKCIEPUMEHT: HW3y4eHHe oOpa3loB HEOPraHWYeCKUX BEIECTB, CBOWCTB
COJITHOM KHUCIJIOTHI; MPOBEICHNE KAaUYeCTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U HaONIIO/EeHNE
MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpakaromue (GU3NUECKUe M XUMHUYECKHE CBONCTBA
TaJlorTeHOB M WX COEJUMHEHWI (BO3MOXKHO HCIOJIb30BAHHE BHIEOMATEpPUANIOB);




O3HAKOMJICHHE C 00pa3IaMu XJIOPHUIOB (TaTOTCHHIOB); O3HAKOMIICHUE C 00pa3liaMu Cephl U
e COeTMHEHUSAMHU (BO3MOXKHO MCIOJIb30BaHUE BHCOMATEpHANIOB); HAOIIOAEHUE TIpoliecca
oOyrnvMBaHUsl caxapa MO JACHCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHCJIOTHI; HU3YYCHHE
XUMHAYECKHX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHL, IPOBEJCHUE KaueCTBEHHOU
peakuuu Ha cynb(ar-uoH U HaONIOJIeHUE MpH3HaKa e€ MPOTEeKaHMs; O3HAKOMIIEHHE C
¢u3nYecKkuMu CBOMCTBaMHU a30Ta, Gochopa U UX COSAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHHE
BHJICOMATEpPHAIOB), O0Opa3laMu a30THBIX M (GOCHOPHBIX yIOOPCHHI; TOJIyYCHHE,
coOupaHue, paclo3HaBaHHE M W3YyYeHHE CBOWCTB aMMHAKa; MPOBEICHHE KaueCTBEHHBIX
peakuuii Ha HMOH aMMOHHMS W (ochaT-MOH M U3yUYEHHE TPU3HAKOB HMX IPOTEKAHMUS,
B3aUMOJICIICTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI € MeAbl0  (BO3MOXHO
HCIOJIb30BaHNE BHUAEOMATEPUANIOB); HM3yUE€HUE MOJeNel KPHUCTAUIMYECKUX PEIIETOK
anMasa, rpaduta, QyiepeHa; 03HAKOMIIGHHE C IMPOIECCOM aJCOPOIMU PacTBOPEHHBIX
BEILIECTB aKTHUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM IMPOTHUBOras3a; MOJy4YeHHE, COOMpaHUe,
pacro3HaBaHMEe M W3YYEHHE CBOICTB YIJIEKHCIOrO Ta3a; MPOBEJIEHHE KadyeCTBEHHBIX
peakuuii Ha KapOOHAT- M CHJIMKAT-MOHBI U M3yYEHHE MPHU3HAKOB HX MPOTEKAHUS;
O3HAKOMIICHHUE c POAYKLIMEN CUJIMKaTHOMN [IPOMBIIUIEHHOCTH; pelieHue
AKCIIEPUMEHTAIBHBIX 33a4 10 TeMe «BaskHel e HeMeTallyIbl U UX COSAMHEHUS

MeTaibl 1 UX COSIUHEHUS

3.1

3.2

3.3

OOmast XapakTepUCTHKa XHMHYECKHUX OJJIEMEHTOB — METAJUIOB HAa OCHOBAHUU HX
nonoxkeHus B Ilepuonmyeckon cucreme xumuueckux aviemMeHToB JI.MI. MeHnneneeBa u
ctpoeHust aromoB. CrTpoeHue MeraioB. MeTtamnudeckass CBA3b M MeTalUIM4yecKas
KpUCTAJJINYECKAsl pelI€TKa. DIEKTPOXUMUUECKUM Psil HAallPsSHKEHUH METalJIoB

dusnyueckue U XUMUYECKHE CBOMCTBAa MeTaIoB. O0mIMe crocoObl MOJYyYeHUsI METAJIJIOB.
[ToHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3allUThl UX OT Koppo3uu. CruiaBbl
(cTanb, YyryH, JOPATIOMUHHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

[Ilesounble MeTaUIBL: IOJOKEHHE B lleproamyeckod cucTeMe XMMHUYECKHX 3JIEMEHTOB
JA.M. MengeneeBa;, CTpOCHHE HMX AaTOMOB; HaxOXAeHHE B Ipupone. Pusznueckue u
XMMHUYECKHUE CBOWCTBA (Ha mpumepe HAaTpus U Kanus). OKCUIbI U THAPOKCUABI HATPUS U
kanus. [IpuMeHeHne MEeI0YHbIX METAJUIOB U UX COCIMHEHUN

3.4

[IlerouHO3EMENBHBIE METAJIIIBI MATHUM M KAJIBLIUN: MOJI0KEeHKE B [lepuoanueckon cucreme
XuMH4ecKux 3yeMeHToB [[. M. Menneneesa; ctpoeHre UX aTOMOB; HaXx0KJICHUE B IIPUPOJIE.
dusnveckue M XUMHYECKHME CBOMCTBA MarHusi W Kalblius. BakHeline coeauHEeHUS
KanbIus (OKCHUII, TUIPOKCU, coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEeHUS

3.5

Amomunuil: nonoxenne B Ilepuognueckoil cucrteme xumuueckux saemeHtoB JIU.
MeHieneeBa; CTPOCHHME aTOMa; HAXOXKJIEHUWE B mpuponae. Pu3nuecKue M XHUMHYECKUE
CBOMCTBa amfOMUHUS. AMOTEpHBIE CBOMCTBA OKCHJIA U TUAPOKCUA ATFOMUHUS

3.6

3.7

4.1

XKenezo: mnomnoxenne B Ilepumomuyeckoid cucteme xuMudeckux osnemeHtoB /J[.U.
MeHeneeBa; CTpOeHHE aTOMa; HaxOXJaAeHHe B npupozae. Dusnyeckre W XUMHUECKHUE
cBoiicTBa xene3a. Okcunwl, ruapokcunsl u conu sxenesa(ll) u xemesa(lll), mx cocras,
CBOMCTBA U ITOJIyYEHUE

XUMHYECKUN OKCIEPUMEHT: O3HAaKOMJIEHHE ¢ oOpasllaMu METauIOB M CIUJIaBOB, HX
(U3MYECKUMHU CBOWMCTBAMHU; HU3YYEHHE pEe3YyIbTaTOB KOPPO3HH METAIIOB (BO3MOKHO
WCIIOIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHUJIA KAJIBIHS M
HaTpusi ¢ BOAOW (BO3MOXKHO HCIIOIBH30BaHHE BHIEOMATEPUANIOB); MCCIIEJOBAHHE CBONCTB
KECTKOM BOJIBI; TIPOIlECCa TOPEHHs Keje3a B KUCTOpoAe (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPHU3HAKOB MPOTEKAHMS KAUYECTBEHHBIX PEAKIMii Ha HMOHBI (MarHus,
KaJIbIIMs, aTroMuHMs, 1TuHKa, xkene3a(ll) u xenesa(lll), menu(ll); nabmronenue u onucanue
MPOILIECCOB OKpallMBaHUs IUIAMEHHM HWOHAMU HATpUs, Kajdus M KalblUus (BO3MOXHO
WCIIOIb30BaHUE BUJIEOMATEPHAIIOB); HCCIENOBaHHE aM(OTEPHBIX CBOMCTB THIIPOKCHIA
QTIOMUHUST U THAPOKCHJA IIMHKA; PEIIeHUE SKCHEPUMEHTAIbHBIX 3aJad 10 TeMe
«BaxxHenmme MeTajIbl U UX COCMHEHUS

XHMHS M OKpYXaromas cpeaa

HoBble martepuanel u TexHosoruu. BemectBa M Marepuasibl B MOBCEJHEBHOM KU3HHU
yeroBeKka. XWMHUA W 310pOBbe. be3omacHoe HCHOIb30BaHUE BELIECTB U XUMHUYECKUX
peaxiuii B ObITy. [lepBasi TOMOIIb TPU XMMUYECKUX 0XKOTaX U OTPABICHHSIX




4.2

OCHOBBI 3KOJIOTUYECKOM I'PaMOTHOCTU. XHMHMUYECKOE 3arps3HEHHE OKpYXKaroIled cpelbl
I[MAK. Ponxp XMMUM B pELICHHHM SKOJOTWYECKHX Mpobnem. IIpuponHble HCTOYHHKH
YTJIEBOJIOPOIOB (Yyroib, MPUPOIHBIN ra3, HE(Th), MPOAYKTHl HX MEPEPabOTKH, UX POJIb B
OBITY M IPOMBILICHHOCTH

4.3

XUMHUYECKUH HKCIIEPUMEHT: U3yueHHe 00pa3I[0B MaTepUaIOB (CTEKJIO, CIIaBbl METAJUIOB,
NIOJIMMEPHBIE MaTEpUaIIbl)

ITPOBEPAEMBIE HA OI'D 10 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM

OCBOEHHA OCHOBHON OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O

Kon
NpoBepseMoOro
TpeOoBaHUs

1

11

1.2

13

OBILIEI'O OBPA3OBAHUA

IIpoBepsiemble TpeOGOBaHMS K PEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111€T0
o0pa3zoBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

0 MO3HABAEMOCTHU SIBJICHUH MPUPOIbI, TOHUMaHNWE OOBEKTUBHOW 3HAYUMOCTH OCHOB
XUMHUYECKOH HAayKh Kak O0OJacTH COBPEMEHHOTO eCTECTBO3HAHHS, KOMIIOHEHTa
o0mie KyJbTypbl W TMPAKTUYCCKOW JICATEILHOCTH UEJIOBEKA B  YCIIOBHUSAX
COBPEMEHHOr0 OO0IIeCTBA; MOHMMaHUE MeCTa XMUMHH CpelU APYTUX €CTeCTBEHHBIX
HayK

0 HAay4YHBIX METOJAaX MMO3HAHHUS, B TOM YHUCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUUECKHUX
METOAaX MCCIEJOBAaHUS BEIIECTB W H3YUYCHUsS] XMMHYECKUX PEAKUUW; YMEHHE
HCII0JIb30BaTh MOJIEH JUIsl OOBSICHEHUS CTPOEHUSI aTOMOB M MOJIEKYJI

o chepax mnpodeccCHOHATBHON JEATEeIBHOCTH, CBSI3aHHBIX C XUMHEH W
COBPEMEHHBIMHM TEXHOJIOTUSIMHU, OCHOBAaHHBIMM Ha JOCTH)KEHUAX XUMHUYECKOH
HAyKH, YTO IO3BOJIUT OOYyYarOIIMMCS paccMaTpuBaTh XHMHIO Kak chepy cBoei
Oyayiel npodeccuoHanbHON EATENBHOCTH U CAENIaTh OCO3HAHHBINA BBIOOP XUMHHU
Kak TNpo(UIBHOTO TMpenMeTa IpH IEepexoJe Ha YpPOBEHb CPETHEro OOIIero
o0Opa3oBaHUs

Bragenne cuctemMoill XMMHYECKHX 3HAHUW M yMEHUE MPHUMEHATb CHCTEMY
XUMHMYECKHUX 3HAHUI, KOTOpask BKIIIOUYAET:

2.1

BAKHEHUIINE XUMHUYECKHE TMOHATHS: XHUMHUYECKHUW DIIEMEHT, aToM, MOJIEKYJa,
BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OAHOPOJHAS M HEOJHOPOIHAs CMECH,
OTHOCHUTEJIbHbIE aTOMHAasi U MOJIEKYJISIpHAas MAacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBIM OOBEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpemHss),
XUMHUYECKAsl peaklus, pPEaKIUH COEAUHEHHUS, PEAKIUH Ppa3JIOKEHUs, pPEaKIHU
3aMeIeHus], PeaKkIui 00MeHa, TETI0BOM A (EKT peakinu, SK30- U IHIOTEPMUIECKIE
peaxkiuu, pacTBOp, MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTA B COCAMHEHHH, MaccoBast
JIOJISl ¥ TIPOLIEHTHAs! KOHIIEHTPAIIUS BEIIECTBA B PacTBOPE, SIPO aTOMa, SICKTPOHHBIH
CIIO aToMa, aTOMHas OpOWTalb, PAAUYyC aTOMa, BAJIEHTHOCThb, CTETIEHb OKHCICHHS,
XUMHUYECKasl CBsI3b, DJIEKTPOOTPULIATEIBHOCTD, MOJISIpHAS U HETIOJsIpHAsE KOBaJICHTHAsI
CBSI3b, MOHHAs CBSI3b, METAJUIMUECKAS CBS3b, KPUCTAJUIMUECKAs pPEIIETKA (aToMHas,
WOHHAs, METATMYecKasi, MOJIEKYJIsIpHAsi), WOH, KAaTHOH, aHWOH, OJJIEKTPOJIUT H
HEDJIEKTPOJIUT, DIEKTPOJIMTUYECKAsT TUCCOIMAIIMS, pPEeaKIMd HMOHHOTO OOMeHa,
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE ~ PEAKIIUH, OKHCIUTENh W BOCCTAHOBHUTEID,
OKHCIICHHE U BOCCTAHOBJIEHUE, DJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, 0OpaTUMbIC U
HeoOpaTHMbIE peakIMM, CKOPOCTh XHMHUYECKOW peakuuu, katanusarop, I[IJIK,
KOppO3Hsl METAJIJIOB, CILIABbBI

2.2

2.3

OCHOBOIIOJIAraloIIfe 3aKOHbl XUMHUHU: 3aKOH COXPAaHEHMsI MacCChl, MEPUOIUUYECKUIN
3akoH /.M. MenpeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTraapo

TeOpI/II/I XUMHHU: aTOMHO-MOJ'IeKy.]'ISIpHaSI Teopm[, TeOpI/Ifl BHGKTpOHI/ITHLIeCKOfI
JIMCCOLIUAIHA

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHUE IPaBUIbHO UCIOJIB30BaTh U3YUCHHBIE BEIIECTBA U MaTepUalbl (B TOM YUCIIE
MUHEpAJIbHbIE YI00pEHHS, METAJUIbI ¥ CIUIABBI, MPOIYKTHI IEpepadOTKU MPUPOTHBIX




MCTOYHUKOB YIJIEBOAOPOAOB (YIJIsf, MPUPOJHOTO ra3a, HeTu) B OBITY, CEIHCKOM
XO3SICTBE, Ha MPOM3BOJCTBE U MOHHMMAHHE 3HAYCHUS KHUPOB, OCIKOB, YIIEBOIOB
JUIA  OpPraHu3Ma 4YeJOBEKa, YMEHHE IPOrHO3MPOBaTh BIMSHHE BEIIECTB U
XUMUYECKUX IIPOLIECCOB HA OPraHU3M YeJI0OBEKA U OKPYKAIOIIYIO IIPUPOAHYIO Cpeny

YMCHHUC HHTCTPpHUPOBATH XHUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH JJPYIrux yLIe6HBIX

3.2
MIpeIMETOB
HaJIM4Yue OmbITa PabOThl C Pa3IMYHBIMM HCTOYHHUKAMU HHQOpPMAIMHM O XUMUU
3.3 (Hay4Hass W HAYYHO-TIOMYJISIpHAS JIMTEpPATypa, CIOBapH, CIPABOYHUKU, WHTECPHET-
pecypcehl)
yMeHHe OOBEKTHBHO OLIEHHWBAaTh MHGOPMAIUIO O BEUIECTBAaX, MX MPEBPAIICHUAX U
3.4 MPAKTUYECKOM TMPUMEHCHHH W YMEHHE HCIONb30BaTh €€ JUIs penieHus y4eOHO-
MM03HABATENbHBIX 33]1a4
Bnagenue ocHOBaMU MOHSATHIHOIO amnmapaTa U CUMBOJIMYECKOTO SI3bIKA XUMUU IS
4 cocraBieHus (OPMYIT HEOPTAHUUYECKUX BEIIECTB, YPABHEHUI XUMHUECKHUX PEAKIUi;
ocHoBamu xuMu4eckoit HomeHkIatypsl (IUPAC u TpuBuanbpHOI)
YMeHue oOBSICHATH CBS3b MOJOXKEHUS dnemeHTa B Ilepuoguueckoil cucreme ¢
5 YHCIIOBBIMHA XapPAaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB
U 3apsan aapa, oOliee 4YHCIO JIIEKTPOHOB), paclpeiesieHUEM JIIEKTPOHOB IO
JHEPreTHYCCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIBIIHS
[IpencraBienre o MepUOAMYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
6 (pagmyc atoma, 3JEKTPOOTPHUIATEIBHOCTH), TPOCTBIX M CIIOXKHBIX BEMIECTB OT
MOJIOXKEHUS 3J1eMeHTOB B [lepuonnueckoil cucreme (B MajbiX MEpUOaX U TNIABHBIX
MOATPYIIax) ¥ 3JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenune KinaccupuImpoBaTh:
7.1 XAMHYECKHUE JIEMEHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEAKIIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH M CTETMIEHb OKUCIIEHUSI XUMUUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeiibl B BOJHBIX pacTBOpax BellecTB (KUCIOT, OCHOBAHU)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (hU3MUECKUe U XUMUYECKUE CBOWCTBA!
91 MPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOJA, TpaduT, aiMa3, KPpeMHUH, a30T,
docdop, cepa, XJI0p, HATPUIA, KaTTHil, MArHUH, KaIbIIUH, ATIOMUHUHI, JKeJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX pacTBOPOB (BOAa, aMMHAaK,
XJIOPOBOJIOPOJ], CEPOBOAOPOA, OKCHABI U Tuapokcuasl metamwioB |-IIA rpynm,
9.2 amomunus, meau (1), uunka, xenesa (11 u 111), okcunsr yrnepona (1l u 1V), kpemuus
(1V), azora u dochopa (Il u V), cepsr (IV u VI), cepuucrasi, cepHas, a30THCTas,
a3oTHas1, hochopHas, yroabHasi, KpeMHHUEBast KHCIOTA U UX COJIN)
MPOTHO3MPOBATh M XapaKTepU30BaTh CBOICTBA BEIIECTB B 3aBHUCHMOCTH OT UX
9.3 cocTaBa W CTPOCHHS, NPUMEHEHHE BEIIECTB B 3aBHUCHMOCTH OT WX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUI B PA3TTMYHBIX YCIOBUIX
10 YMeHUE COCTaBISITh MOJICKYJISIPHBIE M HIOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHUCJIE:
10.1 peakiuii HOHHOro oOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHil
10.3 WUTIOCTPUPYIOIIMNX ~ XMUMHYECKHE  CBOWCTBA  HW3YYCHHBIX  KJIAccoB  (TPYII)
HEOPTaHMYECKUX BEIIECTB
10.4 MOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BEIYHUCISTH (IPOBOJUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAcCOBYIO JOJIO

XHUMHUYECKOIr'o 3JICMCHTAa B COCIMHCHHUHU




11.2

MaCCOBYIO JOJIKO BCIICCTBA B paCTBOPC,

11.3

KOJMYCCTBO BCIICCTBA U €TI0 MacCCy, 00bEM Ta30B

114
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12.1

12.2

10 YPaBHCHUSM XUMHUYCCKHUX PEAKIMA U HAXOJIUTh KOJMYESCTBO BEIIECTBA, 00BEM U
MacCy PeareHTOB WM MPOAYKTOB PEaAKIIHH

Brnanenue (3HaHuE OCHOB):

OCHOBHBIMH  METOJJaMH  HAy4yHOTrO TMO3HaHUS  (HAONMIOJeHUE, WU3MEpCHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE) TPU HM3YYCHHHM BEIIECTB MU XUMHUYCCKUX SIBICHHUI;
yMeHHE CHOPMYITHPOBATH MPOOIEMY U MPEJIOKHUTD MTyTH €€ PEIICHHS

0e30macHOil paboOThl ¢ XUMHYECKHMMH BEIIECTBAMH, XUMHYECKOW TMOCYAOH U
J1a00paTOPHBIM 000PYI0OBAHUEM

12.3

13

mpaBwiaMud  0€30MacHOro  OOpalieHUsT ¢  BEIIeCTBAMHU, HCIOJIBb3YeMbIMH B
MOBCEIHEBHOM JKMU3HM, MpPaBHJIAMU TOBEJIEHUS B ILENAX CcOEpeKeHUs: 370pOBbS U
OKpY’Karollle MpUPOIHON cpeibl; TOHMMaHUEe Bpena (OMacHOCTH) BO3ACHCTBUS Ha
KUBbIE OPTraHU3Mbl ONpPENEIEHHBIX  BEIIECTB, CIIOCOOOB  YMEHbBIIEHUS U
MMpCAOTBPAILICHHUA UX BPCAHOT'O BOSIIGfICTBPISI

Hamuamne MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHWA W OCYHICCTBJICHHUA CICAYIOMIHX
XUMHUYCCKHUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC M  OIIMCAaHUC (1)I/ISI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC C
(1)I/I3I/I‘-ICCKI/IMI/I U XUMHUYCCKHUMU SABJICHUAMU, ONBITHI, WJIIOCTPUPYIOIIHUEC IPHU3HAKU
IIPOTCKAHNA XUMHUYCCKHUX peaKuHﬁ

13.2

HU3YUCHUC crmoco0oB pasaciiCHuA cMmecelt

13.3

MOJYUYCHHUEC KHUCJIOPOda U U3YUCHHUC CTO CBOﬁCTB; MMOJIy4eHHue BOAOpPOJda U U3YUYCHHUC
€ro CBOfICTB; IMMOJIYYCHHEC YIJICKUCIIOrO ra3a MU HU3YUCHHUC €TO CBOfICTB; IMMOJIy4YCHHEC
dMMHaAKa U U3Yy4YCHUC CT'O CBOMCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C OIPEIACIEHHOM MAacCOBOM JIOJIEM pacTBOPEHHOIO
BEIIECTBA

135

13.6

13.7

MPUMEHEHUE WHIUKATOpOB (JlakMyca, MeETWIOpaHwka U (QeHondTanenHa) s
OTIpeJIeNIEHUs XapaKTepa CPebl B paCTBOPAX KUCIOT U MIEI0UeH

HUCCIICAOBAaHHUEC W OIIMCAaHUC CBOICTB HCOPraHNMYCCKUX BCHICCTB Pa3/IMYHBIX KJIACCOB,
HU3YyUYCHHC B3aHMOHeﬁCTBHH KHUCJIOT € METAJIJIaMH, OKCUJIaMH METAJIJIOB, paCTBOPUMBIMU
1 HCPACTBOPUMBIMH OCHOBAHWAMU, COJIIMU; ITOJTYYCHHUE HCPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHHUEC OJHOI0 MeETaula JApyruM M3 pactBopa COJM; HCCICIOBAHUC
aM(bOTepHBIX CBOICTB THAPOKCHUAOB AJIIOMHUHHUA U IIUHKA

pelieHne  AKCIePUMEHTANbHBIX  3amady 1o  TemaMm: «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCIUHECHMUIN; «DNEKTPOTUTUYECKAS JMCCOLTUAIINS,;
«BaxxHelmme HeMeTaJIbl M WX COSIMHEHUS», «BakHeilmme MeTannbl M WX
COCJIMHEHMUSI

13.8

XUMHUYECKHE SKCIEPUMEHTHI, WUTIOCTPUPYIOLINE MPU3HAKU MPOTEKaHUs peakuui
MOHHOTO OOMEHa; Ka4yeCTBEHHBIE pPEAKIWH Ha TPUCYTCTBYIONIME B BOJHBIX
pacTBOpax HOHBI: XJOpHI-, OpoMui-, MoAuAd-, cyiabdat-, Qocdar-, kapboHat-,
CHJINKAT-aHUOHBI, THUIPOKCHII-MOHBI, KATHOHBI aMMOHHS, MAarHus, KaJbIlus,
AIOMHHMS, XKenesa (2+) u xkenesa (3+), meau (2+), IMHKA

14
141

VYmMmeunue:

NpEACTABIATE PE3YJIbTAThl JSKCIICPUMCHTA B (bopMe BbIBOAOB, J0Ka3aTCIbCTB,
Fpa(I)I/IKOB u Ta6HI/II_[ 1 BBIABJIATH SMIIUPUYICCKHUEC 3aKOHOMECPHOCTHU

14.2

YCTaHABJIMBAaTh CBSI3M MEXIY pealbHO HAOII0IaeMbIMU XMMUYECKUMH SIBICHUSMH H
mpoLeccamMy, TMPOUCXOMALUIMMH B Makpo- U MHKPOMHUpPE, OOBACHATH HPUYUHBI
MHOT000pa3usi BELIeCTB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

HCpBOHa‘IaJII)HI)Ie XHUMHUYCCKUEC ITOHATHUA




11 Uwucrele BemecTBa U cMec. CriocoObl pa3iesieHus: cMeceit
12 ATOMBI U MOJIEKYJIbI. XUMUYECKHE 371eMEHThl. CUMBOJIBI XUMUUYECKHUX 3J1€MEHTOB. IIpocThie
U CJIO’KHBIE BEILIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTerneHb OKUCICHHUS
14 3aKOH IOCTOSIHCTBA cocTaBa BemlecTB. OTHocurTenbHas aromMHas macca. OTHOCUTENbHas
MoOJIeKYJIsipHasi Macca. MaccoBast 10Ji1 XUMHUYECKOT'0 JJIEMEHTA B COSMHEHUH
15 KonuyectBo BemectBa. Moabs. MomsipHass Macca. MossspHbIii 00bEM Ta30B. B3anMocBs3b
KOJIMYECTBA, MACChl U YKMCJIA CTPYKTYPHBIX €IMHHULL BELIECTBA
16 ®uznyeckue M XUMHUYECKUE SIBJICHUSA. XHMMUECKas peakuuss U e€ NpU3HaKu. 3aKOH
COXPaHEHHMS MAaCChl BEIECTB. XUMUUYECKUE YPaBHEHUS
5 Ilepuomnueckuit 3axkoH u Ilepuoauueckas cucreMa XHMHMYECKUX 3ieMeHTOB JI.M.
MenneneeBa. CTpoeHHre aTOMOB
[lepnonnueckuit  3akoH. Ilepumonmueckas cucrema xumudeckux anemeHtoB JI.U.
2.1 Menpneneesa. Ilepuonsl u rpynmbl. @U3NMYECKUN CMBICI IMOPSIAKOBOTO HOMEpa, HOMEPOB
NepHuoa U rPyMIbl JJIEMEHTa
Ctpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbsl. DnekTponbsl. CTpoeHHe 3IEKTPOHHBIX
2.2 o0osiouek aToMoB mepBbIX 20 xumuueckux saemMeHTOB Ilepumonmueckoit cucremsr J[.U.
MenneneeBa
3aKOHOMEPHOCTH B MU3MEHEHHH CBOWCTB XMMHUYECKHX DJIEMEHTOB MEPBLIX TPEX MEPUOJIOB,
23 Kanus, Kanblus (paadyca aTroMoOB, 3JIEKTPOOTPULATENBHOCTH, METAIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB) M MX COCAMHEHUN B COOTBETCTBUH C MOJIOKEHUEM HJIIEMEHTOB B
[leproauueckoii cucTemMe U CTPOEHUEM UX aTOMOB
3 CtpoeHue BeniecTBa
31 XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMOJsIpHAsT) CBSI3b.
DIEKTPOOTPULIATEIbHOCTh XUMUYECKUX 2J1eMEHTOB. MloHHas cBsi3b. MeTaimnueckast CBsI3b
39 TI/IH“I)I KPUCTANIMYECKUX PEIIETOK (aTOMIjaH, HOHHa, MeTaJIJII/IIIeCKag), 3aBUCUMOCTh
CBOICTB BeIIECTBA OT THIA KPUCTATNINYECKON PEIIETKU U BUJA XUMUYECKON CBS3H
4 BaxxHeillne npencTaBUTeN HEOPraHMYECKUX BelecTB. HemeTaubl M UMX COEAMHEHUS.
MerTansl U UX COeTMHEHUS
Knaccupukanuss ©W  HOMEHKJIaTypa  HEOPraHWYECKUX  COEAMHEHUH:  OKCHJOB
41 (comeoOpa3yromye: OCHOBHBIE, KHUCIOTHbIE, aM(oTepHbIe) M  HECcoJeo0pa3yIolIne;
OCHOBaHUM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHUCIOPOJCONEpKalINe U
0eCKHUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CpeTHUX M KHCIIBIX )
492 duznyeckne U XMMHUYECKHE CBOMCTBA IMPOCTBHIX BELIECTB-HEMETAJUIOB: BOJAOPOJA, XJIOPA,
KHCJIOPO/JIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
43 ®uznyeckue U XUMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIUTHS, HATPUS, KaJUs,
MarHusi ¥ KaJplus, aIFOMUHNS, JKele3a. DIEKTPOXUMHUUECKUN Psii HAPSDKEHUN METAJUIOB
44 ®uznyeckue U XMMHUYECKHE CBOWCTBA BOJOPOAHBIX COEIWHEHUH  HEMETaJIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA
45 Ouznyeckue U XUMUYECKUe CBOMCTBa okcuaoB HemetamwioB: cepwl (IV, VI), azora(ll, 1V,
V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [TonydeHne OKCHI0B HEMETAIOB
46 Xumuueckre cBoicTBa okcunoB: MetauioB IA-IIA rpymm, mmaka, mequ(ll) u xemnesa(ll, 11).
[TosnydyeHne OKCUI0B METAIITIOB
47 XUMHUECKUE CBOMCTBA OCHOBAHHUM U aM(pOTEPHBIX TUAPOKCHJIOB (Ha MPUMEPE THIPOKCUIIOB
ATIOMUHMS, JKeTe3a, nHKa). [lonyuenne ocHoBaHU# 1 aM()OTEPHBIX THIPOKCHUIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM, CEPHUCTOM,
4.8 CepHOM, a30THOW, ¢ochopHON, KpeMHUEBOH, YrosbHOU. OcoOble XMMHUECKHE CBOICTBa
KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT. [losrydenne kuciaor
4.9 OO0mue xuMHYECKHe CBOMCTBA cpeHuX coneil. [lomydenue comneit
410 [Tonmyuenue, coOupaHue, pacrmo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHAKa, YTIJIEKHUCIOTro
rasa B JjabopaTopuu
411 [Tomyyenne amMMmaka, CEpHOM M a30THOM KHCJIOT B MPOMBINIUIEHHOCTH. OOImue crnocoObl




MOJIy4YCHHA MCTAJIJIOB

4,12 ['eHeTrdeckas CBA3b MEXKIY KJIaCCAMH HEOPTAHMYECKUX COSTUHEHUIN
5 XUMHUYECKUE peaKkIiu
Knaccudukanus XuMHYECKHX peakiuil MO pa3jMyHbIM MPU3HAKAM: 0 YUCIY U COCTaBY
5.1 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEMJIOBOMY 3((deKry, mo M3MEHEHHIO CTereHEH
OKHUCJICHHUS XUMHUECKHUX 2JIEMEHTOB
59 TennoBoir 3(PEeKT XUMHYECKOW peakuu, TEPMOXMMHYECKHUE ypaBHEHHUS. OK30- U
SHJIOTEPMHUYECKHE peakinu. TepMoXUuMUuiecKkue ypaBHEHUs
OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakuuu. Okucinurenu v BoccTtaHoBuTenu. IIponeccs
5.3 OKHUCJICHHS ¥ BOCCTaHOBJICHHUS. DIJIEKTPOHHBIN OalaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHOMN
peakuuu
54 Teopust sneKkTpoauTHUECKOM aucconuanuu. KaTuoHbl, aHUOHBI. DIEKTPOJIUTHl U
' HERJIEKTPOIUThl. CHIIbHBIE U CI1a0ble 3JeKTPOIUTH. CTereHb AUCCOUaIn
55 Peakuuu monHoro obmeHa. YCIOBHS NMPOTEKAHUs] PEaKUUii MOHHOTO OOMEHa, TOJHBIE U
' COKpaIIEHHbIE HOHHBIE YPaBHEHHsI peaklnuit
6 XuMHUS U OKpYKarollas cpena
BemectBa u MaTtepuanbsl B MOBCETHEBHOM KM3HHM ueloBeka. bezomacHoe mcmoiib30BaHueE
6.1 BEUIECTB W XMMMUYECKHUX peakuuid B Jsaboparopuu u ObiTy. llepBas mnomous npu
XUMHYECKHX 0’KOTaxX M OTPABICHUSIX
XUMHYECKOE 3arps3HEHHe OKpYy)Kawoleld cpeabl (KHUCIOTHBIE NOKIHU, 3arpsi3HEHUE MOYBHI,
6.2 BO3yXxa H BOJOEMOB), cmocoObl ero mnpenorBpamnicaust [IpenenpHas gomycTUMas
koHneHTpanus BemiectB (IIJIK). Ponb XuMum B pelieHUH HSKOJOTHYECKHX MPOOIIEM.
Ycunenne napHUKOBOro 3P QexTa, pa3pylnieHne 030HOBOTO CIIOS
[Tpumenenue cepbl, azora, ¢ocdopa, yriepona, KpeMHHs U UX COEIUHEHUH B OBITY,
6.3 MEAMILIMHE, POMBIIUIEHHOCTH U CEIbCKOM XO03sicTBe. [IpuMeHeHne MeTalljIoB U CILJIaBOB
' (cranb, 4yryH, AIOpallOMUHUN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HMX COEIWHEHUH.
[TonATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aLTUTHI KX OT KOPPO3UHU
6.4 [IpupogHbIe MCTOYHHUKH YTIEBOJOPOJOB (Yroiib, MPHUPOTHBINA Ta3, HE(PTH), MPOAYKTH HX
nepepaboTku (O€H3UH), MX POJIb B OBITY U IPOMBIIIJIEHHOCTH
ITepBoHaYabHBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEAMHEHUSX yrieposa (MeTaH,
6.5 9TaH, TWJIEH, AllETWJIEH, 3TaHOoJI, MIMUEPUH, YKCycHas kuciota). [loHstue o Omonoruyecku
Ba)KHBIX BEIIECTBAX: JKUPaxX, OENKax, YIIIeBOAAX — M UX POJIU B )KU3HH YEJIOBEKA
7 Pacuérsr:
7.1 1o ¢opMyaaM XUMUYECKHX COEAMHEHHH
7.2 Macchl (MaccoBO) IO PacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMAYECKHM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLIECCA

OBA3ATEJIBHBIE YUYEBEHBIE MATEPUAJIBI 1JI51 YUEHUKA

* Xumust: 8-if kiacc: 6a30BbIi ypoBeHb: yUeOHUK; 5-€ u3ganue, nepepaborantoe, 8 kiacc/
INa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AxuronepHoe o61ecTBo «3nareascTBo
«IIpocBemienuey.

» Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 5-¢ n3manue, nepepadborannoe, 9 kmacc/
Ia6puensu O.C., Octpoymos W.I'., CnaakoB C.A. AknuonepHoe o01ecTBo «M31aTenbcTBo

«IIpocsenienuey.
METOAUYECKMWE MATEPUAJIBI JIUTS YUUTEJLA
v labpuensu  O.C.  Ilporpamma  kypca  xumum g 8-11  kjmaccoB

001eo0pa3oBaTeNbHBIX yupexaeHuit. [Iporpammel Ui 00pazoBaTeIbHBIX YUPEXKICHHH. XUMUS. —
M.: Ipoda, 2023.

v I'a6puensn O.C., CmupnoBa T.B. M3ywaem xumuio B 8 kiacce: Meromuueckoe
nocobue kK yueOHuKy «Xumus» 8 kiacc. — M.: biuk, 2019.

v I'abpuensn O.C. XuMHYecKHil OHKCIEPUMEHT B IIKojie. &8 Kiacc: Y4eOHO-
Meroaudeckoe rmocooue. — M.: JIpoda, 2019.

v I'abpuensu O.C., BockoOoitnukoBa H.I1. Xumus B tecrax, 3anavyax, yrnpaXKHEHUSX.
8-9 kmaccel: YuebHoe nocodue s 0dmeoOpa3zoBaTenbHbIX yupexaeHuil. — M.: [lpoda, 2021.

v I'a6puensu O.C., Kynmosa A.B. Xumus. 8-9 knaccel. Metoamueckoe nocobue. — M.
Hpoda, 2020.

v I'abpuensu O.C., CnagkoB C.A. Xumus. 9 kiacc: Pabouas teTpaap K y4yeOHHKY
O.C.I'abpuensina «Xumus. 9 kinace». — M.: Ipoda, 2020.

v I'abpuensu O.C., Kynuosa A.B. Xumusa. 9 kmacc: TeTpaip Ui J1aDOpaTOPHBIX
OIBITOB U IMpakTHYeckux pador k yueObHuky O.C.I'abpuensna «Xumus. 9 kmaccy. — M.: lpoda,
2020.

v KOHTpOJILHO-U3MEPHUTENLHBIE MaTeEpHaibl. Xumus. 8 kiacc. - M.: BAKO, 2021.

v KOHTpOJIbHO-M3MEPUTENLHBIE MaTepraibl. Xumus. 9 kiacc. - M.: BAKO, 2021.

v Psi60B M.A. Tectsl o xumun. 8 kinacc: k yueouuky O.C.I'abnuensina « XuMust. 8 Kiaccy.
®PI'OC. — M.: Dk3amen, 2020.

v Psi6oB M.A. Tectsl mo xumun. 9 kiacc: k yueouuky O.C.I'abnuensina «Xumust. 9 kmacey.
PI'OC. — M.: Dk3amen, 2020.

v" Tlaenosa H.C. TIpomexxytouHoe TectupoBanue. Xumus. 8 kinacc. DIOC. — M.: Dk3ameH,
2020.

v' Tlasnosa H.C. TIpomexxytouHoe TectupoBanue. Xumus. 9 kimacc. DIOC. — M.: Dk3ameH,
2020.

v TlaBmoBa H.C. KoHTpombHBIE W CaMOCTOSITENIbHBIC PabOTHI MO XUMHH. 8 KJIacc: K
yuebHuky O.C.I'abnuensina «Xumus. 8 kinace». ®I'OC. — M.: Dk3amen, 2020.

v’ TlaBmoBa H.C. KoHTpombHBIE W CaMOCTOSTEIbHBIC PAabOTHI MO XHMHH. 9 Kiacc: K
yuebHuky O.C.I'abnuensina «Xumus. 9 xkinace». ®I'OC. — M.: Dk3amen, 2020.

MUDPOBBIE OBPA3BOBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

v' CD-ROM for Windows. Ypoku xumuu 8-9 kiaccel. — M.: OO0 Kupuin u Medouii.

v' CD-ROM for Windows. Xumus B 1mikoiie. Belectsa u ux npeBparieHus. DIeKTPOHHBIE
ypoku u tecthl. — M.: 3A0 Hossiit guck, [Ipocsemenne MEJIA.

v" CD-ROM for Windows. Xumusa B mkone. CIOKHbIE XUMHYECKHE COEIMHEHUS B

MOBCETHEBHON JKMU3HU. DJEKTPOHHBIE YpOKHM M TecThl. — M.: 3AO HoBbiil auck,
[Ipocsemenne MEJIMA.

v" CD-ROM for Windows. Xumus.8-11 kmacc. Illkomsnbii penerurop. — CII6.: OO0
[Turep IIpecc.

v' CD-ROM for Windows. Xumust s Bcex XXI. XuUMHYECKHE ONBITHI CO B3pHIBAMHU U
0e3. — M.: 1C, [Ipoda, Splint.

v" CD-ROM for Windows. Xumust. bazossriit kypc. 8-9 xmaccet — M.: 1C u nmaGoparopus

MapI'TV.

CD-ROM for Windows. Xumus 8 kiacc. — OO0 «KoMmgy».

CD-ROM for Windows. Xumus 9 kiracc. — OO0 «KoMrmay».
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