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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero ooOpazoBaHus (yriyOJIEHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3paboTaHa C LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaesieT 00s13aTeIbHOE MPEIMETHOE COJIEP)KAHKE, €ETO CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOCTe oOywaromuxcsi. B mnporpamme 10 XUMHHM — YYUTBIBAKOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO y4eOHOTO COJIEPKAHUS.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydarollMXcs, Ha NPOAOHKEHHE OOY4YeHHs] Ha YpPOBHE CpPEIHEro
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui camMOpa3BUTUS U
dbopMupoBaHUsI KYJIbTYpPbl IUMYHOCTH O0YHAIOIIUXCS, MX O0IIeH U (QYHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIJICHUS, 3aKJIAIbIBAET OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MTOHATHI O XUMHUUYECKOU
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKMX 3HAHWUU TMOJIOKEHBl SMITMPUYECKU TOTyUYCHHbIE
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHWs MPOTPAMMBI IO  XHUMHH  TMPOUCXOJHWT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KArOIITUI
Mup, 6uosiorusi, pusnuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[TporpamMMa ocCHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YrIIyONEHHBIN
YpPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHHE (YHIAMEHTAJILHOTO XapakTepa
oOpazoBaHus, cHenuuku y4yeOHOTrO MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydyeHHss Ha CJeAylolleM YpoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepennmanysa  oOydeHus,  BKIOYArOmias  OpOoQUIbHYIO  MOATOTOBKY
OoOydJarommxcss M TMOCJEAYIONee CaMOOMpPEIEICHINE B BHIOOpPE HApPaBICHUS
oOydeHus B NpoPUIBHBIX Ki1accax.



YrnyOnéHHoe uW3ydeHHe XHMMHHM  CIIOCOOCTBYET  pealu3alud  3ajad
po(hecCHOHANBFHOM OPUEHTAIIMN U HAIIPABJICHO Ha MPEA0CTaBICHUE BO3MOKHOCTH
KKIOMY OOydYaromemycsi NpOSIBUTh CBOM HWHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOJIOJKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xuMuu (yrayOJn€HHBI YpPOBEHb) NpeIHa3HayeHa IS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MpPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMUsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, W3y4aeMOW Ha yriIyOJICHHOM YPOBHE,
peanu3yrloTcsl B mporecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajnada y4eOHOTO
IpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM — BaKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPHUOOIMIEHHMH K HAyYHBIM
METO/JaM TO3HaHUS TMpPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpEaAKIUH,
(dbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JI€SITEIbHOCTH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABaTENbHOM U y4eOHO-HCCIEe10BaTENIbCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enn uzydeHus XUMUU OTPAXKAIOT HAMPABIEHHOCTh 00YYEHUS HA Pa3BUTHE U
camMOpa3BUTHUE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIIEKTa U O0IIEH KyIbTypBhI.

M3y4yeHne XMMHUM HAPaBJICHO Ha JTOCTUIKEHUE CIIEIYIOIUX LIEIIeH:

(GbopMHpOBaHWE HMHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PEUICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCSI YCIOBUSM KU3HU;

(GbopMHpOBaHNE CUCTEMbI XUMUYECKHX 3HAaHUI KaK KOMIIOHEHTa €CTECTBEHHO-
HAy4YHOM KapTHHbl MHpA, KaK OCHOBBI JUIsl MOHUMAHUS XMMHUYECKOW CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOECHUE SI3bIKA HAYKH;

NpuOOIIeHNE OO0ydJaroluxcsi K CaMOCTOSITeJIbHOM TO03HABATEIBbHOU U
UCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
(dbopMUpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUH;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W  €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHUH OOBACHATH M OICHUBATH SIBJICHUS
OKPY’KAIOUIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YyUYCHHUU
XUMUH, PUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeATEIbHOCTH;



pa3BUTHE y OOyYarONIMXCsl HMHTEpeca K W3YYEHUI0O XuUMUU U cdepam
NEATEeITLHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABICHHOCTH JAITBHEHUIIIETO 00yUeHUS;

OCO3HAHHE IIEHHOCTH XMMHYECKUX 3HAHHUI B >KM3HHU YEIOBEKA, ITOBLIIICHUE
YPOBHSI JKOJOTUYECKOH KYJIBTYPBI, HEHPHITHEC JICHCTBHUHA, NPHHOCAIIUX BPE
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HCOOXOUMBIX JIJISI PA3IUYIHBIX BHUIOB JEATCILHOCTH.

Ha yrimy6néHHoe n3ydeHue yaeOHOro npeamera « XuMus» oTBoauTcs mo 102
gacoB B 8 u 9 kinaccax (3 yaca B Hezeno). Beero 204 gaca 3a 1Ba roga oOy4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArpEeraTHble COCTOSTHUS
BemIeCTB. [loHATHE O TEOPETHYECKHX M SMIIUPUYECKUX METOJAX ITO3HAHUS B
€CTECTBEHHBIX HayKax. [IpencraBiieHuss 0 HAyYHOM IIO3HAHMHU HA SMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHE.
[IpencraBnenust 0 HAy4YHOM NTO3HAHWU Ha TEOPETUYECKOM YPOBHE: HAYUHBIE (DAKThI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOJIBI, TOPHBIC TTOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIECTB.

BemiectBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmynna. BaneHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJICHTHOCTH 3JIEMEHTOB 110
(dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENBbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast [0 XMMHYECKOTO 3JIEMEHTa B COEAUHEHUH.
Haxoxnenue npocreiimieii opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISM 3JIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuersl 1o ¢opmMmynam
XAMUYECKUX COeAMHEHUN. MoJsipHas Macca CMeCcH BelecTB. MoJibHast 07
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ NMPU3HAKH.
VYcnoBusl IpoTeKaHUss XUMUYECKUX PEaKlMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MOnNeKysipHas Tteopusd. KuszHb M aestenpHocTh M.B. JlomoHOcOBa.
XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SIBJIEHUWA. 3HAKOMCTBO C
XUMHYECKOM TIOCYAOH, C TpaBWjiaMd paboTbl B J1a0OpaTopud W TpHUEMaMu
oOparieHus ¢ 1abopatopHbIM 000pyaoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBjieHWE BOCKa, TasHUE JIbJIa, paCTUpaHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAallUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBAHUE MEAHOU MPOBOJIOKHU, B3AMMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuin
(pa3noxeHue caxapa, B3aUMOJECHCTBUE CEPHOW KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1I€UCTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
IIOMOILBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpomarorpadus), NPOBEACHUE OUYMCTKU IMOBapeHHON conu. Habmonenue u
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMUX 3aKOH COXPAHEHUS MACCHI.

Ba:xkueiue npeacTaBUTEIM HEOPraHNYECKHX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorampo. MomsipHblii 00bEM ra3oB. OTHOcUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBa M0
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XUMHUYECKUX PEAKIUSX.

Kucnopox — smeMeHT M mpocroe BelecTBo. HaxokaeHue Kuciopoga B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoMy4YeHus: KUCI0po/ia B Ja00OpaTOpuu U NpOMBIIUIEHHOCTH. [loHsATHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYSHHE J1JI5 )KUBBIX OPTaHU3MOB.
Paspyuienue 030HOBOTO C10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi U METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — aneMeHT u ipoctoe BemecTBo. Haxoxnenue Bonopoaa B IpUpoze,
duznyecKkue U XMuMHUYECKUE CBOICTBA, MPUMEHEHHUE, CiocoOb! nonyuenus. [lonarue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILJIMBA.

Bona. ®usnueckue coicrBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpHMMOCTH BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIIECTB.
Crioco0bl BhIpakeHUsI KOHLIEHTPALMKA PACTBOPOB: MAcCOBasl J0JSI paCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIEHTpanusa. Pojib pacTBOpOB B MPUPOAEC U B KU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTopax. KpyroBopoT Boabl B NPUPOJE. 3arps3HEHUE MPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHANIbHbIE
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHiCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKANIUX KUCIIOTaX.
Kucnotel. Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpPO/JIie, MPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcHnoBanus. Knaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPHUMbIC
OCHOBaHUsA. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOICHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMU) U CIOCOOBI TojydeHus. HepacTBopumbie OCHOBaHUS, MX
CBOMCTBa (B3aMMOCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTy4YEHHUE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUEe U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eneTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAMHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OMPEIECICHUE COAEPKaHUS KUCII0pOJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIICHUsI TOPESHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMu OKCUIOB U OMKMCAHUE UX CBOWCTB;

noJiy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3aMMOJICHCTBHE Bofoposia ¢ okcuaom meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEH pPAacTBOPEHMsI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMU (HATPUEM U KaJIBIIEM);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOIl KHCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX djeMeHToB. [loHsitue o
rpynmnax (CeMencTBaxX) CXOJHBIX 3JIEMEHTOB: IIEJOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaxX, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMmeHToB J[. WM. MenneneeBa. Koporkoneprnognas u
JUIMHHONepuonHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. 1. MenneneeBa». [lepuoast u rpynmsl (A- u b-rpymisn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagmoakTUBHOCTS.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTaNb. DHEPreTUYECKHEe YPOBHU U TMOIYpPOBHHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbix 20 xumudecknux 35eMeHToB [lepnognueckoi cucremsl 1. . Menneneena:
pacmpesiefieHde 53JIEKTPOHOB 0 SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO rpynnaM 1 nepuojam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IEPHOJAX U



rpynmnax. XapakTepUCTUKA XHWMHYECKOrO 3JIEMEHTa [0 €ro IOJOKEHHUIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBSI3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHble BemecTa. TUIbl KpUCTAUNIMYECKUX PEHIETOK:
MOHHAs!, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHre CTeneHe OKUCICHHUS aTOMOB B OMHAPHBIX
coeIMHEHUAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI U PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IpU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYT;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MesxknpeaMeTHble CBI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK U OHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TMPOIIECC), HAYYHBIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHajlu3, CHHTE3, KiacCUUKalus, MNepUOJUYHOCTD,
HaO0JI0/IeHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUS NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nyeckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, >XUJKOCTEH M TBEPJIbIX (KPUCTALIMYECKUX) TEJN, DJICKTPUUECKUUN 3aps,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocunTes, mporeccbl 0OMeHa BEILECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHE TEXHOJOTHH, CBIPHE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.



9 KIIACC

BemecTBo M XMMHYeECKasi peaKIus

[loBTOpeHne u yriyOneHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
U KauyeCTBEHHBIE XaAPAKTEPUCTUKH (paauyc, 3JIEKTPOOTPULIATEIbHOCTb, JHEPTUs
noHuzauuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiel aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOMTAe aTOMOB
OonpmMx mepuooB. llepuoguyeckas cUcTeMa XUMUYECKUX 3JIEMEHTOB B CBETE
NPEACTABICHU O CTpoeHUH aroMa. CTEneHb OKUCIEHUS UM BAJEHTHOCTb.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOEHHSI aTOMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MEXaHU3M 00pa30oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAEHCTBUS (BOJOpOJHAs CBs3b, CHiIbl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNINYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAaHUS  XUMHUYECKHX  pPEaKLUM.
Knaccudukanus XMMHYECKUX peakUUid MO pa3INMYHbIM MpU3HaKaM (IO YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BEIIECTB, MO TEIIoBoMYy 3h(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YyUYacTHUIO KaTaJu3aTopa, 10 arperaTHOMY COCTOSIHUIO pearupyroIuX BEIIECTB).

DNEeMEHThl XUMUYECKON TEPMOJIMHAMMUKN. DHEPT€THKA XUMUYECKHUX PEAKIIHIA.
TenmoBot 3PHEeKT XUMHUYECKONH peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH ['ecca m ero cneactBusa. Beruucnenus mno
TEPMOXUMHUYECKUM YPABHECHHSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEeaKIWU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopbl, BIAUSIOIIME HA CKOPOCTh XMMHUYECKOW PEaKIHMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMUUECKUX peakuuax. [lonstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcinoBus cMemeHus
XUMHUYECKOTO paBHOBeCHA. PaKTOpBI, BIMSIOIIKME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpAIlleHU B Pa3IMYHbIX YCIOBHUSAX HA OCHOBE MPEICTaBICHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakiuu. OkucauTenbHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWATENIM U BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTaBieHHEe yYpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNeKTpoJIUTHYECKAsT auccouranusa. XHUMHYECKHE pEakiuu B PacTBOpax.
Teopus sanekTponuTuieckoi nucconuanuu. PactBopenne kak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJEKTPOIuThl. KaTrhoHbl, aHWMOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U ClTa0bIe AIEKTPOIUTHL. CTereHb
JUCCOLMALNK, KOHCTaHTa jaucconranuu. HMoHHOE TIpoW3BEAEHUE  BOJBIL.
Bopoponueiii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHCJIOT, OCHOBaHHWII M COJIEH B CBETE€ NPEICTABICHUUA OO0 3JIEKTPOJUTHUYECKOU
nucconnanvu. KauecTtBeHHbIE peakii Ha NOHBI.

I'mppoims conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKHX BELIECTB — METAIOB H
HeMeTasuioB (TpaduTa U anmmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEAKIIMU OT BO3AECHUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, WJUTFOCTPUPYIOIIUE 00PaTUMOCTh XUMUYECKUX PEAKIUM;

MCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHWIopaHka u peHondranenna) ais
ONpENIEIICHNS XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

MPOBEJECHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS);

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KadeCTBEHHBIX
peakuuii Ha UOHBI;

pelIeHrne HKCHEPUMEHTANbHBIX 337ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE peakuun», «l'maponus conei», «DIEKTpOIUTAYECKAsS
JIVCCOLAALTUSY .

HemeTaJsibl 1 X cOeIMHEHUS



OOmrast xapakrtepuctrka HeMmeTaioB. OCOOCHHOCTH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaMd, HEeMeTaJlaMH, BOJOH, Imenodamu). Xiopooaopod. CossHas
KHCJIOTa, XMMHYECKUE CBOWMCTBA, IMOJYYEHHE, NPUMEHEHHE. JlelicTBUE XJopa U
XJIOPOBOAOPOA HA OPTAHU3M YeJIoBeKa. BaxkHelme XJIOpUIbl U UX HAXOKICHUE B
npupoze. [loHaTre o KucIopoACOAEPKAUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEINEHU
okuciieHusi. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XHMHYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIM KUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa U €€ COJIH.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJj1acca KUCIOT U cnenuduyeckne). Coau cCepHOM KUCIOThl. XUMUYECKUE PEaKLUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NMPOQecCHsix.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuu Ha CYIbPUT-
, cynbhua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIUMHEHUN B TPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIICHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (puzndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKHE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHUE U TIOJyYeHHUE B Ta0OpaTOpUu
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHust. Okcuasl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOody4YeHHe, PU3NIECKUEe U XUMUYECKHE CBOICTBa (00IIHe KakK
NPEICTaBUTENS Kiacca KHUCIOT M crenu(puyecKkue), MpuMeHeHne. XHUMUYECKue
peaKkuuu, Jexanue B OCHOBE MOJIYYEHUsI a30THOM KUCIJIOThI B MPOMBIIUIEHHOCTH.



Hutpatel u HuTputbl. KauecTBeHHBIE peakuu HAa HUTPAT- U HUTPUT-AHHOHBI.
XUMUYECKOE 3arps3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, autorponHsie Moaudukanuu Gocdopa (6emnbiii U KpacHbIi Gocdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJIorTeHaM, KOHIICHTPUPOBAHHBIMU A30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢usndeckue W XUMUICCKHE CBOMCTBA,
nonyuenue. KauectBeHHas peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIIBHBIX yI00peHUsIX. A30THBIE, (hOChHOpPHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoil kucioramu). [lonsitue 06 aacopOuuu. Kpyrosopot yriepoga B mpupoe.
Oxcunpl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOMCTBA, JEHCTBUE Ha JKUBbIE
OpPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux Gpu3ndeckue
U XUMUYECKHME CBOMCTBa, IoJyueHHe U  npumeHenue. KapOoHatsl,
ruipokapOoOHaTel, WX cBoWcTBa. KadecTBeHHas peakiusi Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPraHMUYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yriaepoja: yriieBoAOpoasl (MeTaH, 3TaH, THIEH, aleTHJIEH), 3TaHOJI, TJIMLEPHH,
yKCyCHas KucioTta. [IpupoaHble UCTOYHUKHU YTIIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHUX BEIIECTBaX — JKHpax, Oeikax,
yIaeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EAMHCTBO OpraHWYEcKHX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJIOM, TAJIOT€HAMHU), MOJIYYCHHE U MPUMEHEHHUE.
Ponb kpeMuusd B ipupoje u texuuke. Oxenn kpemuus (1V), kxpemHueBas kucnora,
CHJIMKATHI: (PU3MUECKHE U XUMUYECKUE CBOMCTBA, MOTYUYeHHE U IPUMEHEHUE B ObITY
U MPOMBIIIIEHHOCTU. BaxkHeiine ctpoutesabHble MaTepuaibl: KEpaMHuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [Ipobrmembr 6e30macHOrO0  WCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



bop. OcobennocTu crpoeHust aroma. O01IHe MpeacTaBIeHUs O GU3NISCKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCNepUMEHTAIBHOE N3YUEHHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAKAIOIMIMUX (U3UUYECKUE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaUE€CTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COCTUHEHUN;

HaOJIOJIeHHe  Tporlecca  OOyIJIMBaHUS ~— caxapa  [OJ  JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYEeCTBEHHBIX PEAKIIUi HA CYIb(OUI-, CYIbPUT- U CYyIbhaT-UOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yIOOPEHHI;

noJilyueHue, coOupaHue, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3YYEHUE CBOMCTB COJIC aMMOHMS;

MPOBEJICHUE KAUE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICUCTBHS KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIIeTOK aiamasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOLUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

NoJlyuyeHue, coOMpaHue, paclio3HaBaHue U M3yYEHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

MPOBE/ICHHE KauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- W CUJIMKAT-UOHBI W
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C O0Opa3llaMyd TPUPOAHBIX KapOOHATOB M CHIJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIePUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COEJIMHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

Oo1ue cBoiicTBa MeTamuioB. O0IIast XapaKTePUCTUKA XUMHUUECKHUX SJIEMEHTOB
— METAJJIOB HAa OCHOBAaHUU UX MOJI0keHUA B [lepuonnueckoi cucteMe XMMHUYECKUX
sanemenToB [[. M. MenneneeBa u crpoeHus aroMoB. Meramibl A- u b-rpynm.



CtpoeHune NMpoCThIX BEMIECTB — METAIIOB. MeTalindeckas CBSI3b U METaJUIMYeCKast
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rPaHELICHTPUPOBAHHASA KyOuueckas, reKcaroHajabHas
IJIOTHOYITAKOBaHHAs ). 3aBUCUMOCTh (DU3UUECKUX CBONCTB METANIOB OT CTPOCHHS
KPUCTAUIOB. DJEKTPOXUMUYECKUH psj  HampspDkeHu  MertaiioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOJTYYEHUS METalIoB,
METAJLTYyprus. DJIEKTPOJIU3 PACIUIAaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noTyuyeHust MeTaJlIoB. [ToHATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI
ux oT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOpallOMUHUN, OpoH3a). [IpuMeHeHue
METAJIJIOB U CILJIABOB B OBITY M IIPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemenToB JI. M. MeHpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJIECHUE B IMPUPOJE.
dusndecKkue 1 XMMUYECKUE CBOMCTBA (HA IpUMEpe HATPHSA M Kajus), MOJydeHHE.
OKcuIibl M THAPOKCUBI HATPUA U Kans. [[puMeHeHne MIeI0YHbIX METAIIIIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepunoanueckout cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJIeHUE B IIpupojic. DU3ndyeckne 1 XMMHUYECKHE CBOWCTBA MarHusi 1
KaJibIusl. BaxkHeire coeIuHeHus Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJblUs B IIPUPOJIE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
amtomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwvt b-zpynn

OOrmiast XapakTepUCTHKA METaUIOB b-rpymnm  (MOOOYHBIX — MOATPYIII):
nonoxkenue B llepuommnueckon cucreme Xxumuuyeckux dimemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IIpOBajiay AJIEKTPOHA Ha
puMepe CTPOSHHUsI aTOMOB Xpoma, MeJiu, cepedpa. BajgeHTHBIE COCTOSHUSI aTOMOB
d-a1eMeHTOB, CTCIEHM OKHCIECHHS AaTOMOB B COCAMHEHMSX. 3aBHUCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THAPOKCHIOB METAIOB OT 3HAYECHMUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
ITepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COCIMHEHUSX.

Menp u cepebpo: CTpoeHHE aTOMOB, CTEIEHH OKucieHHs. OOIme KpaTKue
MPEACTABICHUS] O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOAEICTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



colisix, ux nmpuMeHenuu. [IpencraBneHus 00 aMMHAYHBIX KOMIUIEKCAaX cepedpa u
Menu. KauecTBeHHbIE peakiuy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: CTpoeHuE aTOMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTtpoenwe atroma, cTeneHU OkucieHus. HaxoxaeHue B mpupoje.
dusnyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, TUapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostydeHue. KauecTBeHHbIE peakIuu Ha KAaTUOHBI Xkee3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipom3BoJIcTBO uyryHa W CTaju.
DKoJIOrnYecKre MpoOIeMbl, CBA3aHHbBIE C METAJLUTYPTrUYECKUMU ITPOU3BOJICTBAMU.

DKCIEPUMEHTATBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJEIUPOBAHNE METAINYECKON KPUCTATUIMYECKON PEIIETKH;

M3y4E€HUE B3aUMOJICHCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIN3a pacTBopoB xyopuaa meau (ll) m nonuna
KaJIHsl, KOPPO3UHU METAJUIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KaJbIMSI W HATPUS C
BOJIOM, UX TUJPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

M3Yy4Y€HHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIBIIMS, )KECTKOM BO/IbI;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0JICHUE U OIMKCAaHWE OKpaIlMBAHUS IUJIAMEHU MOHAMM HATpUs, Kajdus U
KaJIbIIUS;

uccienoBanne aMm(pOTEpHBIX CBOMCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nuHKa;

pelleHne KCIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BaxkHeliue MeTamibl U Ux
COEJIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEIlIECTBA U MaTepuasbl, 00JacCTH MX NMPUMEHEHHUs. be3omacHoe MCMoJb30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momMolps npu XUMHUYECKHUX
0KOTrax M OTPABJICHUSIX.

HoBsie Matepransl 1 TeXHOJNIOTHH. [[pUHINIBI «3€TTE€HOU XUMUWD.



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYCHUE
W3YJaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NIl (yHKIIMOHUPOBAHUS
opraHu3mMa 4yesnoBeka. [loHsTre o 3m10poBOM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpeibl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o I[IJIK. Ponp XumMuu B pelIeHnN 3KOJIOTUYECKUX TPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENENICHNE KHUCIOTHOCTH TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
00pa30BaHUs KUCIOTHOTO J0XKIs, U3yYEHHE €T0 BO3ACHCTBUS HA MaTEpPHUAIIbI.

IloBTOpeHne W 00001IeHHe 3HAHUI OCHOBHBIX pa3aejioB KypcoB 8-9
KJIACCOB

[leproanuecknii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKUX IJIEMEHTOB U WX COCIMHEHUH B MEPUOJIaX U TPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHWYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMUYECKOU CBS3H.

Knaccudukanysa XUMHUECKHMX pPEAKIUNA 1O Pa3IMYHbIM  TPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpallleHUd B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms coseit. Peakunu okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AIEKTPOJIUTUYECKOM  JUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHHUE (TPOIIECC), HAYYHBIN (HaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiIacCUUKAIMS, MEPUOIUIHOCTD,
HaOJII0JICHUE, IKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (PU3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEN,
KpUCTAJUTNYECKAs pELIETKa, AJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIBI, KBaHTBI, PaJIMOAKTHBHOCTh, alb(da-, OeTa- W raMMma-u3IydcHHE,
AIIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOTHUKH, TUIICKTPUKHU, COJTHCUHBIN
CIIEKTp, pa3ioKeHue 0eoro CBeTa B CIEeKTP.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpAIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
UCKOTIaeMbIe, TOIUTMBO, BOJIHBIE PECYPCHI, TUTaHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH 3JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XMW
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH u
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY U UCTOPUYECKOMY HACIIEIUIO, TOHUMaHNE 3HAYCHU S XUMUUECKON HAyKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IEeCTBa, B Pa3BUTUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCThH OIICHUBATh CBOE IMOBEICHUE U TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE [ICHHOCTH HAYYHOTO MO3HAHUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MPOU3BOJMUTENLHBIX CHJI OOIIECTBA B IIE€JIOM, POJM M MeCTa HayKH «XUMHUS» B
CUCTEME Hay4YHbIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOMN CPENOi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBJiCHHs U YPOBHS JajbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM AESITEIbHOCTU KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXalollel cpe/ibl; 0CO3HAHUE I100aTBbHOT0 XapaKTepa IKOJIOTHYECKUX MTPOOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aay, CBA3AHHBIX C OKpYXKaloLled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYKAOUIECH CPEeNe; OCO3ZHAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MpPOTpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHEprusi, sSBJICHUE, HAy4YHBIH ()aKT, 3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TEOPHUS,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIeI0BaHUE, SKCIIEPUMEHT U JPYyTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢} (HEKTUBHOCTH OCBOCHHS COJIEpKaHUS Y4eOHOro mnpeamera, (OPMUPOBAHUSA



KOMIIETEHLIMM, @  TaKXKe  IPOEKTHO-UCCIENOBATENbCKOU  JEATEIIBHOCTU
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBAaHUA IS KJIacCUDHUKAIMU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JEAYKTHBHBIC, TI0 AaHAJIOTHH ); PeIaratb KPUTEPUU
U BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M IMPOTHUBOPEUYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IIPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTa), XHUMHYecKas (opMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh HM3ydYacMble XHMHYCCKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaenoBareJibCKHe AeHCTBUA (METOAbI HAYYHOIO IIO3HAHUSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJICHHBIE BOIPOCHI B KA4€CTBE WHCTPYMCHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMECHHUS IMPOBOAWTH H3MEPCHHS HEOOXOIUMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOJABI MO Pe3yjibTaTaM IMPOBEIACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABJIATh OTYET O MPOACIaHHOM padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTEepHEeTa); aHATM3UpOBaTh MHPOPMAIIUIO U KPUTHUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3nuuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIUMOW MJis BBINOJHEHUS Y4YEOHBIX 3aJad; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B Kau€CTBE CPENCTBAa pabOThI C
XMMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pPE3YNIbTATOB BBHITIOJIHEHUSI XUMHUYECKOTO OKCIEpUMEHTa (HCCIeq0BaTeIbCKOM
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHUYECTBA (TPYIOBass KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JAPYTHX YJICHOB KOMAHIBI, ONMPEACIIATh KPUTCPHH TIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHUS PelIaTh y4eOHbIE M HMCCIIEOBATEIbCKHUE 3aayd: CaMOCTOSATEBHO
BBIOMPATh CHOCO0 pelIeHHs y4eOHOU 3aJauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCJIEIOBATENbCKOM 3a/1a4; HA OCHOBE MOJYUYEHHBIX PE3YJIbTaTOB (POPMYIUPOBATH
00OOIIEHUsI W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
PO C MPEAMETHBIMH pe3ybTaTaMu 0230BOTO YPOBHS, COTIIACOBAHBI MEX Ty COOOM,
YTO IMO3BOJISIET PEAM30BBIBATH YIIIYOJIIEHHOE U3YYEHUE KaK B paMKax OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYaJIbHBIX 00pa3oBaTEIbHBIX
TPACKTOPHA, B TOM YHCJIC UCIIONB3YS CETEBOEC B3aMMOJICHCTBHE opraHu3anuu. [1o
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydYaromuecs
CMOTYT JIeTajbHEE OCBOUTh MaTEpHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, yMEHUN U crIOCOOOB JIEUCTBUH, ClIEUPUIECKUX JIJIS1 TPEAMETHON 00J1acTu
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX W peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMS Ha CIEAYIOIIEM YPOBHE 00pa30BaHMUS.

K xoniy oOyuenus 6 &8 kaacce y obOydaromierocs OyayT chopMupoBaHb
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSATHW: aTOM, MOJIEKYJa,
XAMUYECKUN BJIEMEHT, METAJUI, HEMETal, aJUIOTPOIHs, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTENIbHAS TUIOTHOCTH T'a30B, OKCHJI, KMCJIOTa, OCHOBaHHUE,
colib, amMOTEepHBI OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas pEeaKIlus,
KJIaccuuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIUU Pa3I0KEeHUs, PeaKIuu
3aMeIIeHUs, peakiMu OOMEHa, 3K30- W JHAOTEPMHUYECKHE pPEaKIIMH; TETIOBOM



ahdeKT peakuu; SAPO aToMa, AIEKTPOHHBIN CIION aroMa, aTOMHAas OpOWTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponieHTHAs KOHILIEHTpaIMsl) B pacTBOpE, MOJISIpHAs KOHIICHTpAallMs BEIlecTBa B
pacTtBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHCIHUTEIH W
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTEOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYECKUX IMOHATUN U IPUMEHSATH
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILLICHHUII;

UCITI0JIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS (DOpMyYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKUCJIEHHUS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIIEKHOCTh
BELIECTB K OIPEIEeIEHHOMY KJIacCcy COeIUHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /[. M. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHH, 3aKOHA ABOTAJPO U €ro CIEACTBUM, NPEACTABICHUN O HAyYHBIX METOAAX
NIO3HAHHSA, B TOM YHUCJIE OSKCIHEPUMEHTAIBHBIX M TEOPETUYECKHX METOMAX
MCCJIEIOBAHMS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBATh TMOHMMAHHUE MEPUOJUYECKOW 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIokKEeHUS B [lepunonnueckoii cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabInuHyt0 Ghopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masnbie nepuoab» U «O0JbIINE MEPUOIBDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB W 3apsiz
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIeTICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuogumueckoil cucreme c
pacmpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOpPraHMYECKHE BEIIEeCTBa,
XUMUYECKHE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerIoBoMy 3G DeKTy);

XapaKTePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOa, BOAOPOAA, BOJIbI, OOIIHE XUMHUUECKUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKJAs TMPUMEPAMH  MOJICKYJSPHBIX  YPaBHEHHWW COOTBETCTBYIOIINUX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3JIMYHBIX OTPACISIX MPOMBIIIIICHHOCTH,
BO3MOYKHOE MCTOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHYECKUX MPEBpPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSIMHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJie COCAMHCHHS, HaXOIUTh
MIPOCTEUIITY 0 (DOPMYITy BEIIECTBA IO MAaCCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aluI0, KIIacCU(UKAIIUIO, BBISIBJICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbl MO3HAHUA — HaOJI0JIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4e0HOT0 Co/IepKaHUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHS M BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIHTEIIbHO-BOCCTAHOBUTENIBHBIX peakIuii (MeTOA0OM
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

COOJTI01aTh MpaBwIia 6€30macHoO PabOThI B JIAOOPATOPHUH MPH HCTIOTB30BAHUH
XUMHUYECKOH MOCY/IBI 1 000PYI0BaHMS, a TAK)KE MPaBHUJIa 0OPAIEHUS C BEIECTBAMH
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBHITIOJIHEHUS J1A0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeW pacTBOPEHHOTO BEIIECTBA, PEIICHUIO HYKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTIOYAFOITEH YMEHUs 0€3011acHOTO 0OpaIeHus C BEIIECTBAMU, UCTIOIb3YEMBIMU B
MOBCEHEBHOM KU3HM, a TAK)KE 3HAHUE MPABUJI MOBEACHUS B IEJISIX COEpPEKEHUS
3JI0POBbSI 1 OKPYKAIOIICH CPEIbI.



K xoniy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHbI
CJICYIOINE MPEAMETHBIC PE3yJIbTaThl U3yUYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBoM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTBI, HEANEKTPOIUTHI, AIEKTPOJIUTHUECKAS TUCCOLMALUS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENIb, BOCCTAaHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTH,
XUMHUYECKasi CBSI3b (KOBaJEHTHAsi, MOHHAs, METaJUIMUecKas), MEXMOJIEKYIISIpHbIC
B3aUMOJEHCTBUS (BOIOpOAHAs CBs3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKCcaroHaJibHasl IJIOTHOYNAKOBaHHAsA), KOPPO3US METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, JIEMEHTHl XUMUYECKOM
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTUYeCKUX ocHOB xumuu; [1/IK;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX MMOHATUN U IPUMEHSTh
9TH MOHSTHS PY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUsI (POPMYJI BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONMPEAEICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA II0
XUMHUYECKON (hopmyIe, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTl KPUCTAJUIMUECKONU PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Mennaeneea wu
JEMOHCTPUPOBATH €r0 TOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 Gpopmy [leprnoaudeckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

BBIICTISITH OOIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB AJIIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUJIOB) B Mpejesiax MaJlbIX MEPHOJIOB M TJIABHBIX MOJTPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTHUECKON AUCCOIMAINY, 3aKoHa ['ecca
U ero CJeICTBUM, 3aKOHAa JEHCTBYIOIIMX MacC, 3aKOHOMEpPHOCTEH H3MEHEHUS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEUICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHYECKHE peakiuu (TI0 YUCIy U COCTaBy YYacTBYIOIIUX B PEAKIIMH BEILIECTB, IO
TEIUIOBOMY 3(eKTy, MO arperaTHOMy COCTOSIHHIO PEareHTOB, MO H3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BELIECTB
pa3IMYHBIX KJIACCOB HEOPTaHMUYECKUX COCIMHEHM, MOATBEPXKIas ATO OMHCaHWE
IpUMEPAMH MOJICKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
Y COJICH; MOJIHBIE U COKpPAIllEHHbIC YPaBHEHUS peaKInii MOHHOTO OOMEHA; peakinH,
MOJITBEPXKIAIONINX CYIIECTBOBAaHHE TEHETHMYECKON CBSI3M MEXIy BEIIECTBAMHU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh IPOLIECCOB TUAPOJIM3a COJEH  MOCPENCTBOM
COCTABJICHHSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPaBHEHHUI peakIuii, CyIHOCTh
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIMid  TMOCPEACTBOM  COCTaBICHUS
AJIEKTPOHHOTO OajlaHCa dTUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BEIECTB (KHUCIOPOJ, 030H, rpaduT, anmas, KpeMHuii, 6op, azor, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablIUi, ATFOMUHUMH, XKeJIe30, ME/lb, IUHK, CepeOpo)
1 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuaK, XJIOpOBOAOPO, cepoBogopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), ceprr (IV, VI), cepaucras, cepnas,
azoTHasA, GocdopHas, yrojapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHIBI M THIAPOKCHIBI
meTauioB |A—llA-rpynm, amromunus, meau (1), muaka, sxxenesa (11 u 111));

MOSICHSTh COCTaB, OTACIBHBIE CIIOCOOBI TMOJIYYCHUS W CBOMCTBA CIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMCHIBATh POJIh BAKHEHIIIMX M3ydaeMbIX BEIICCTB B IIPUPOTHBIX MPOIECCaX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
WCITOJIb30BAHUE JJI CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTH;

MPOBOJIUTH PEAKIIMH, TMOATBEPIKIAIONINE KAaYECTBEHHBINH COCTaB Pa3IMYHBIX
BEILECTB, PACIO3HABATh OIBITHBIM IMyTEM COJEpKallMecs B BOJHBIX PAcTBOpPAX



WOHBI: XJOpUA-, OpoMuI-, MOAUI-, cylb(dar-, (ocdar-, kapOOHAT-, CHUIMKAT-,
cyiabGuT-, Cynb(ua-, HUTPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HUOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUsl, aTIOMUHUS, Kere3a (2+) u xkenesa (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX MU3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUN B PA3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XWUMUYECKOW KHUHETUKUA U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCMHEHUH, MOJIAPHYIO KOHLIEHTPALMIO BEIIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiiyo GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEAKIMd C Y4ETOM HEeAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYEHHS TEIJIOBOIO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

co0uro1aTh MpaBuiia 6e30nacHoi padoThI B TAOOPATOPUH ITPU UCIIOJIB30BaHUU
XUMHUYECKOH MOCY bl U 000pYyI0BaHUS, @ TAKXKE MIPaBHIia 0OpaIeHUs C BEIIECTBAMU
B COOTBETCTBMHM C WHCTPYKIMSMHU BBITIOJHEHHSI JIA0OPATOPHBIX OTMBITOB U
MPaKTUYECKUX paldOT MO TMOJYyYEHHUIO M COOMPAHHUIO Ta3000pa3HBIX BELIECTB
(aMMHMaKa U yTIEKUCIIOro ra3a) U pelIeHUI0 SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMaM
Kypca, TpEICTaBIsATh pe3yJbTaThl JKCIEpUMEHTa B  (OpME  BBIBOJOB,
JI0Ka3aTeNbCTB, IpaKOB, TAOIUI] U BBISBISATH SIMIIMPUUYECKHE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIE OIEpPAlMU MBICIUTENBHOW JEATENbHOCTU (aHANIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMHU MO3HAHUS (HaOII0eHNne, U3MEpPEHHE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

OpUMEHATh  MpaBuja  0e30macHOro  oOpalleHuss € BEIIeCTBaMH,
UCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEJICHUS B LIEJISIX COepEKEHUS
3M0pPOBbSl U OKpPY)KAIOIIEW MNPUPOAHON Cpeabl, MOHUMAaTh Bpel (OMacHOCTb)
BO3/ICICTBUSL Ha JKMBBIE OPraHU3MbI OIpPEACICHHBIX BEUIECTB, MOSACHATH Ha
npuMepax CIocoObl YMEHbBIIICHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHBIE MpeJCcTaBieHus O cdepax MpodecCHOoHaTbHON
JESITEIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJOTUSMHU, KAaK OCHOBY
Ui TPO(ECCHOHANIBHON OpUEHTAIlMM MU ISl OCO3HAHHOTO BBIOOpAa XMMHMU Kak



PO UIHHOTO TPEIMETA MPU MPOJOJIKEHUN 00YUIEHUS Ha YPOBHE CPETHET0 OOIIEeTO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUEOHBIX HCCIIEIOBAaHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IIEHTPOB) NOMOTHUTEILHOIO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nes 1. [lepBoHayaibHble XUHMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 6 9 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 19 1 bubnunoreka LIOK

' peaknuu https://m.edso0.ru/7f41837c

Wroro mo pazneny 25

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Ilonstue o razax. 12 1 1 bubmmnoreka HOK

' Kucnopon. Okcuzst https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 5 1 bubmuoreka [IOK

' KUCJIOTAX M COJIAX https://m.eds00.ru/7f41837c¢
23 Boga. PactBopsl. [lonsitue 06 12 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 16 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 46

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

3.1 14
XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b. Bu6 LIOK
noIMoTeKa
2 - 14
3 Oxncautenbiio https://m.edso0.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIC PEAKIIHH
Wroro mo pazneny 28
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB 10 102 Bubimorexa LIOK

[TPOT'PAMME

https://m.edsoo.ru/7f41837¢c



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [loBTOpEeHUE U yriay6ienue 3HaHUH O 3 Bu6mmoteka [IOK
' BEIIECTBE https://m.eds00.ru/7f41837c
12 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. 18 1 3 bubnnoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41837c
13 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMS 8 1 bubmmorexa [JOK
' XUMHYECKUX peaKIui https://m.edsoo.ru/7f41837c
Wroro mo pazneny 34
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 7 1 bubmuoreka [IOK
' sneMenToB VIIA-rpymmsl. [anorenst https://m.edso0.ru/7f41837c
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 9 1 bubmmorexa [TOK
' PYTHIRL Lep https://m.edso0.ru/7f41837c
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX Eus 10K
nOIMOTeKa
2.3 VA- A 12 1 1
DTICMEHTOB FPYMIEL. A3OT, docop i nx https://m.edsoo.ru/7f41837c
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 9 1 1 bubmorexa [TOK
' . Py ' pos https://m.edso00.ru/7f41837c
KpeMHUH, ux coequHerus. bop
Hroro mo pasneny 37



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

. bu6nmoreka [IOK
3.1 06 7
T CROCTRA METAIIon https://m.eds00.ru/7f41837¢
. bubnuorexa [{OK
3.2 B 12
QKHEUIITNE METAJUTBI M KX COCTUHEHUS https://m.edsoo.ru/7fA1837¢
Uroro mo pazneny 19
Paszpnen 4. Xumus u okpyxaromasi cpeaa
BeniectBa u maTepuansl B KU3HU YEIOBEKA. bubnnorexa [JOK
4.1 . 3
OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH https://m.edso0.ru/7f41837c
Utoro no pazneny 3
Pa3znen 5. O6001menne 3HaHmii
51 [ToBTOpEHME M 0000IIICHNE 3HAHUIMA 6 bubnnorexa [JOK
' OCHOBHBIX pa3/JeoB KypcoB 8—9 kiaccoB https://m.edsoo.ru/7f41837c
Wroro mo pazneny 6
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

8 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpouabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponb xumuu B 1 bu6mmoreka [IOK
KU3HM YEJIOBEKA https://m.edsoo0.ru/7f41837c

5 Tena u BemecTBa. dusnueckue u 1 bu6mmoreka [IOK
XUMHUYECKHUE CBOMCTBA BEILIECTB https://m.edsoo.ru/7f41837c

3 Ou3nyecKue U XUMUIECKHE SIBIICHUS 1 bubnuorexa LIOK

https://m.edsoo0.ru/7f41837c
[IpakTuueckas padbora Ne 1 o teme

4 "ITpaBusna paboThl B 1a00paTOpuu U 1 1 bubnnoreka [JOK
npuéMbl 00paleHus ¢ 1abopaTOPHBIM https://m.edso0.ru/7f41837c
obopynoBanuem"

5 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmorexa [IOK
pa3aeneHus cMecen https://m.edso00.ru/7f41837c
[TpakTruyeckas pabora Ne 2 o teme

6 "PazneneHue cMecel (Ha mpumepe 1 1 bubmmorexa [JOK

. N p" P https://m.edso0.ru/7f41837c
OYUCTKU NOBapEHHOU COJIN)
ATOMBI 1 MOJIEKYJIbl XUMHYECKUE
7 snemeHThl. [IpocTbie U claoKHbIE 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f41837c
BEILIECTBA
8 BemiecTBa MoJIEKyIISIPHOTO U 1 bubmuorexa [JOK

HEMOJICKYIISIPHOTO CTPOCHUA

https://m.edsoo.ru/7f41837¢c
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9 Xumuueckasi popmyna. BaneHTHOCT 1 bubmumoreka [IOK
aTOMOB XMMHYECKHUX JIEMEHTOB https://m.edso0.ru/7f41837c
bubmuorexa [JOK
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB 1
https://m.edso0.ru/7f41837c
1 OrnpezienieHre BaJIGHTHOCTH aTOMOB 1 bubnnoreka HOK
o gpopmynam OMHAPHBIX COSTMHECHUN https://m.edsoo.ru/7f41837c
OTtHocuTENbHAS aTOMHAS Macca.
OTHocuTeNbHAS. MOJIEKYJISIPHAS. Macca
12 . BerunciieHust OTHOCHUTEIBLHOM 1 bubmuorexa [JOK
MOJIEKYJIIPHOM MACChl BELIECTB, https://m.edsoo.ru/7f41837c
MOJIIPHOM MAacCChI, MacChl BEIICCTB U
KOJIMYECTBA BEIIECTBA
MaccoBasi 107151 XMUMHYECKOT0
JJIEMEHTa B COCTUHEHUHIO
Beruucnenus MmaccoBoit 1011
bu6mmoreka [IOK
13 XUMHUYECKOTO AJIeMeHTa 1o Gopmyiie 1
. https://m.edsoo0.ru/7f41837c
COCIMHECHMS BBIYKMCIIEHHS] MacCOBOM
JIOJIA XUMHUYECKOTO JIEMEHTA TI0
dbopMyIne coeTuHEHUS.
Haxoxnaenue npocreiimien GopmyIb
BEIECTBA 110 MAaCCOBBIM JIOJISIM
14 3JIEMEHTOB. Beruucienus npocreuiieit 1 bubmorexa HOK
’ p https://m.edsoo.ru/7f41837c
(hopMyIIbI BelecTBa 0 MacCOBBIM
WU MOJIBHBIM JIOJISIM 2JIEMEHTOB
KonunuectBo BemecTra.
15 Mous.B3anMOCBsI3b KOIMYECTRA, 1 bu6mmorexa [IOK

MacCChI 1 YUCJIa CTPYKTYPHBIX CIUHHAILL
BCIICCTBA

https://m.edsoo.ru/7f41837¢c
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MOJISIpHaSI mMacca CMECH BCIICCTB.

16 MoJpHasg 10l XUMUYECKOT0 buGnnorexa LIOK
o https://m.edso0.ru/741837c
3JIEMEHTA B COEIUHEHUH.
Haxoxnenue npocreiimeit GopMyibl
17 BEIIECTBA 110 MEJIBHLIM OJI(?IMp ’ bubnnorexa [IOK
m A https://m.edso0.ru/741837c
DJIEMEHTOB
18 XuMHYECKHUE SBACHUSA. XUMHYECKas bubmuorexa [JOK
peakuus v €€ Npu3HaKu https://m.edsoo0.ru/7f41837c
ATOMHO-MOJIEKYIIIpHAs TEOPHSL.
19 JKusup u nesrensHOCTE M. B bubnmorexa LOK
a T https://m.edsoo.ru/7f41837c
JIomoHOCOBa
bu6mmoreka [IOK
20 X
HMITACCKHE YPasHEHHA https://m.edsoo.ru/7f41837c
21 THUIbl XUMHYECKUX PEaKUAI Bubmorexa ITOK
peart https://m.edsoo.ru/7f41837c
PacuéTbel Mo XUMHUYECKUM
29 YPaBHEHUSIM KOJIMYECTBA U MACCHI bubnuoreka [IOK
HCXOJHBIX BEIIECTB WIH IIPOAYKTOB https://m.edso0.ru/7f41837c
peaknuu
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKOHN peaklnu: KOJIHUecTBa
23 BEIECTBA, MAaCCHI IT0 U3BECTHOM bubmmorexa [IOK
B ’ y https://m.edso00.ru/7f41837c
KOJIMYECTBY BEIIECTBA, Macce
peareHToB WY MPOAYKTOB PEeaKIIHH
24 O06o0011eHre U cUCTeMaTU3aIUs bubmmoreka [IOK
3HaHUHU https://m.edsoo.ru/7f41837c
o5 KonTponbnas padora Ne 1 o teme bubnnorexka [JOK

"BemecTBa u XuUMHYECKHE peakiun'

https://m.edsoo.ru/7f41837¢c
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Bo3nyx — cMmecs ra3os. [lonstue o

bubmuorexa [JOK

26
rasax. https://m.edsoo.ru/7f41837c
3akoH ABorazpo. MossipHblil 00bEM
ra3oB. Beruncienus o0béma,
27 KOJIMYECTBA BEIIECTBA ra3a Mo bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
M3BECTHOMY €0 KOJIMYECTBY
BEIIECTBA, 00BEMY
OTHOCHTENBHAS TNIOTHOCTh
28 ra3oB.BeraucieHust OTHOCUTEILHON bubmmorexa LIOK
' https://m.edsoo0.ru/7f41837c
IUIOTHOCTH Ta30B
OrnpeneneHre OTHOCUTEIIbHOM
MOJIEKYJISIPHOI Macchl ra3000pa3HOro
BEILIECTBA 10 U3BECTHOM
29 OTHOCHUTEJIbHOM IIOTHOCTH bubmmorexa LIOK
. https://m.edsoo0.ru/7f41837c
BrrurcneHus: OTHOCHTEILHOM
MOJIEKYJIIPHOM MaccChl rasa 1o
M3BECTHON OTHOCHUTEIHHOU TIOTHOCTH
30 OOBEMHBIE OTHOIIICHHUSI TA30B MPHU bubnunoreka [JOK
XUMHYECKHUX PEAKIUAX https://m.edsoo.ru/7f41837c
31 Brruucnenus 00bEMOB ra3oB 0 bubmuorexa [JOK
YPaBHEHUIO XUMHUYECKOU PEaKLUH https://m.edso0.ru/7f41837c
. Kucnopox — sieMeHT u npocroe
39 BerecTBo. CrocoObl MOMydeHust bubnuotexa [JOK
KHCIIOpO/ia B Ta00OpaTOpUu U https://m.edsoo.ru/7f41837c
MPOMBIIIIIEHHOCTH. OKCUJIBL.
[IpakTuueckas pabora Ne 3 o Teme
" bubnuoreka [IOK
33 [Tosrydaenne u coOupanue KUCIOPO/Ia,

M3y4YEHUE ero cBOMcTB"

https://m.edsoo.ru/7f41837¢c
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Kpyrosopor kuciopona B

bubmuorexa [JOK

34 npupojie.O30H — ajuIoTPOITHAS
PHPOA P https://m.edso0.ru/7f41837¢
MoauUKaIUs KHCIOpoaa
TemnoBoii 3¢ ekt xumMuaeckoit
35 peaxkuuu, TEpMOXUMUYECKHE bubmumoreka [IOK
YpPaBHEHUS, K30~ U SHIOTEPMUYECKHUE https://m.edso0.ru/7f41837c
peakuu
Beruncnenus mo ypaBHEHUSIM
XUMHYECKON peaKInu: KOJTHIECTBA
BelllecTBa, 00bEMa, MacChl 11O bu6mmoreka [IOK
36
W3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edso00.ru/7f41837c
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEAKIIUU
37 KonTponbnas padora Ne 2 o teme bubnuoreka [IOK
"Boznyx. Kucnopon. Oxcuast" https://m.edsoo.ru/7f41837c
Bogopon — snemeHT u mpocTtoe
BemiecTBO. CrocoObl MOMydeHust
38 BOJIOpO/JIa B JIAOOpaTo I/II/Iy:I bubmmorexa [JOK
HOPOA parop https://m.edsoo.ru/7f41837c
IIPOMBIIIIEHHOCTH. Vcrions30Banue
BOJIOPOJIa B KAYE€CTBE TOTLTHNBA
39 CrniocoOsI MostydeHus BOAOPOa B bubnmnoreka [JOK
J1a00paTOPUH U MPOMBIIIIIEHHOCTH https://m.edsoo.ru/7f41837c
[TpakTuueckas padora Ne 4 mo Teme
40 "[Tonmyuenue u coOupaHue BOIOpoIa bubmmorexa [TOK
i P | posa, https://m.edsoo.ru/7f41837c
W3Y4YECHHE €ro CBOWCTB
41 Ilonstue o kucnoTax u cojsax. Cocras bu6mmorexa [IOK

KHCJIOT U coJiei

https://m.edsoo.ru/7f41837¢c
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Brruucienus 006EMOB ra3oB O

bubmuorexa [JOK

42 YPaBHEHUIO XMMUYECKON peaKInu https://m.edso0.ru/7f41837c
Brruucnenust no ypaBHeHUSIM
XUMHUYECKON PEAKIIUU: KOJTUYECTBA

43 BeIlleCcTBa, 00bEMa, MacChl 110 bubmuorexa [JOK
HW3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edso00.ru/7f41837c
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEAKIIUU
®dusnyeckue cBoMcTBa BoAbl. Boma B

44 pupojae. AHaJINU3 U CUHTE3 — bubmmorexa LOK

https://m.edso0.ru/7f41837c

METO/Ibl U3yUYEHUs COCTaBa BOIbI

45 Xumuueckue cBoicTBa BoJibl. CocTaB bubmuorexa [JOK
OCHOBAaHMM. https://m.edso0.ru/7f41837c
PactBopsbl. PacTBOprMOCTh BellecTB B

46 Boxe.HacrImenurle u bu6nmoreka [JOK
HEHACBIIICHHBIC, KOHLIECHTPUPOBAHHBIE https://m.edso0.ru/7f41837c
1 pa30aBIeHHBIE PACTBOPHI
CrniocoObl BbIpaKeHUsI KOHLIEHTPALIH

47 pacTBOPOB: MaccoBas A0JIst bubnuotexa [JOK
PacTBOPEHHOTO BEILIECTBA, MOJISIPHAs https://m.edsoo0.ru/7f41837c
KOHIIEHTpalus
[TpakTrueckas padota Ne 5 o Teme
"[IpuroToBieHne pacTBOPOB C
ONpeACIEHHON MAacCCOBOU JT0JIEN

48 pacTBOPEHHOTO bubmuoreka [IOK

BeuectBa.[Ipurorosnenre pacTBOpoB
C OMPEACIEHHON MOJISIPHOM
KOHIIEHTpalUel paCTBOPEHHOTO
BenrecTna"

https://m.edsoo.ru/7f41837¢c
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BrlunciieHus ¢ UCnoiab30BaHUEM

49 MOHSTHS «MaccoBas J0JIs BELIECTBA B bubmorexa [IOK
a B https://m.eds00.ru/741837¢
pacTBope»
BreraucneHus ¢ uCnojb30BaHuEM
50 IMOHSATHS «MOJIIpPHAS KOHIIEHTPAIIH bubmorexa HOK
: P P https://m.eds00.ru/7f41837c
pPacTBOPEHHOTO BEIIECTBAY
Posab pacTBOpoB B mipupoie M )KU3HU
yenoBeka. KpyroBoport BOJbI B
51 MIPUPOIE BaFr)yarsHe}rl)He MPUPOIHBIX bubmorexa LIOK
PHUPOJIE. Sarp PHPOL https://m.edsoo.ru/7f41837¢c
BoA. OxpaHa ¥ OYMCTKA IPUPOIHBIX
BOJI.
BrrunciieHus ¢ UCIOIb30BaHUEM
52 IIOHSATHS «MAaccOBast JOJISI BEIECTBA B bubmorexa LIOK
a B https://m.edsoo.ru/7f41837¢c
pacTBope»
BrruncieHus ¢ UCIOIb30BaHUEM
53 rpaMKOB pacCTBOPUMOCTH JJIst bubmmorexa LIOK
p . p p a https://m.edsoo.ru/7f41837c
pacuéToB pacTBOPUMOCTH BEIIECTB
54 O06o0011eHne U cucTeMaTUu3aIus bubmmorexa [IOK
3HAHUH https://m.edsoo.ru/7f41837¢c
KonTponbnas padora Ne 3 o teme
55 "Boxopon. Boxa. PactBopsl bubmmorexa LHOK
posL . pEL https://m.edsoo.ru/7f41837c
OcHoBaHus
Oxcunsl: cocTaB, KiacCUpUKALUS, bubmuorexa [JOK
56
TPUBUAJILHBIC HA3BAHUSA https://m.edsoo.ru/7f41837c
57 [Tonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK

OKCHUI0B

https://m.edsoo.ru/7f41837¢c
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[TonsTue 0 ruapoxkcuaax —

58 OCHOBAHUSX U KHCIIOPOJICOIEPKALIUX bubmmorexa LIOK
https://m.edso0o.ru/7f41837c

KHCIIOTax

59 DOu3nvecKrue U XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
KHUCJIOT https://m.edso00.ru/7f41837c

60 [Tonyyenue KucIoT

61 Knaccudukanus ocHOBaHUN

62 [II€moun, X CBOKMCTBA U CITIOCOOBI bubmuorexa [JOK
MIOJTyYEHUS https://m.edso0.ru/7f41837c

63 HepactBopumsblie ocHOBaHu, UX bubnuorexa [JOK
CBOMCTBA U CLIOCOOBI MOTYYCHHUS https://m.edsoo.ru/7f41837c
[TonsTne 06 ampoTepHbIX

64 TUJIPOKCUJIAX: XUMHYECKHUE CBOMCTBA bu6mmoreka [IOK
u nonydenue. [IJpumenenue https://m.edsoo.ru/7f41837c
BOKHENIIMX OCHOBAaHMI

65 Comu: cocras, kinaccudukanus, bu6nmoreka [JOK
TPUBHAIIBHBIC HA3BaHUS https://m.edsoo0.ru/7f41837c

66 du3nYecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
coneit. [lonyuenue comei https://m.edso00.ru/7f41837c

67 I'eneTnueckas cBsI3b MEKy KilacCamu bu6mmoreka [IOK
HEOPraHUYECKUX COCITUHEHUN https://m.edso00.ru/7f41837c
[IpakTuueckas padbora Ne 6. Pemenue

68 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/7f41837c
COETUHEHUN )
Boeluucnenust no ypaBHeHUSIM bubnmnorexa [JOK

69 XUMHYECKOHN peaKIny: KOJTHIECTBA https://m.edsoo.ru/7f41837c

BeIecTBa, 00bEMa, MacChI 11O
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W3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEaKIuu

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Brrunciienust Maccol MpoOayKTa
peaKIuu 10 U3BECTHOM Macce OJTHOTO
W3 UCXOJIHBIX BEILECTB, B3ATOIO B

bubmuoreka [JOK

70 BHUJIEC PAcCTBOPA, COJIEPKAIIETO https://m.edsoo.ru/7f41837c
OIpeIeIEHHYI0 MAaCCOBYIO JIOJIIO
PacTBOPEHHOIO BEIlECTBA
KonTponbnas padora Ne 4 o teme
71 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubamorexa LOK
. https://m.edsoo.ru/7f41837¢c
COeAMHEHUN
79 [lepBbIe MOMBITKY KJIACCH(PHUKAINN bubnuoreka [IOK
XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/7f41837c
73 ITonsTre o rpynmnax cXoJHBIX bubnuoreka [IOK
JJIEMEHTOB https://m.edsoo.ru/7f41837c
74 DneMeHThI, KOTOpPbIE 00Pa3yroT bubnuotexa [JOK
amM(OTepHbIe OKCHUJIBI U TUAPOKCH/IBI https://m.edsoo0.ru/7f41837c
75 [lepuoanuecknii 3akoH. OTKpbITHE bubnuoreka [IOK
[Tepuonnueckoro 3akoHa https://m.edso00.ru/7f41837c
Kopotkonepuoanas u
JUHHONEPHOAHAs (POPMBI
76 iepnozmqr;cxgﬁ cn(cl:)TepMLI bubnnorexa [IOK
https://m.edsoo.ru/7f41837c
XUMHUYECKUX dyiemeHnToB ..
MenneneeBa. [1eproibl u rpymmsl
77 OCHOBHBIE CBE/IEHUS O CTPOCHUHU bubnnorexka [JOK

aroMoB. CocTaB aTOMHBIX AACP.

https://m.edsoo.ru/7f41837¢c
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H3oTo01BI Kak PA3SHOBUAHOCTHU aTOMOB
XHUMHUYECKOI'0O 3JICMCHTA

DneKkTpoHHasi OpOUTAaIIb.

78 DHepreTuyeckue ypoBHU U bubmmorexa LIOK
https://m.edsoo.ru/7f41837c

MOlypOBHHU aToMma, S-, p-, d-opOutanu
CtpoeHnue 311eKTPOHHBIX 000JI04eK

79 aTOMOB MEPBBIX 20 XUMUYECKUX bubnunoreka HOK
31eMeHTOB llepuoanyeckoil cucTeMbl https://m.edsoo.ru/7f41837c
J.W. MenneneeBa
DNEeKTpOHHbIE KOHPUTYpallUU U

80 SHGKT;)OHHO-Fpa(bI/Iq‘)ICCf(ie dbopMyIibL bubmorexa HOK

https://m.edso0.ru/7f41837c

aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS pajnyca

81 aTOMOB XMMHMYECKUX 3JIEMEHTOB, bubnuorexa [JOK
METAJUIMYECKUX U HEMETAJUINYECKUX https://m.edso0o.ru/7f41837c
CBOMCTB 110 Tpynmam 1 nepuojam
XapakTepucTuKa XUMHUECKOTO

82 3JIEMEHTA T10 €ro IOJIO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckon cucreme .M. https://m.edso00.ru/7f41837c
Menneneesa
3nauenue [leproauyeckoro 3akoHa 1

83 [leproanueckoit cucTeMbl bubnnoreka [JOK
XUMUYECKUX JJIEMEHTOB ISl Pa3BUTHUS https://m.edsoo0.ru/7f41837c
HAyKH U MPAKTUKU
N3MmeHeHne CBONMCTB COEIMHEHNI

84 XUMUYECKUX DJIEMEHTOB B TIEPUOJAX U bubmorexa HOK

rpynmax

https://m.edsoo.ru/7f41837¢c
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KonrtponsHas pabora no

85 teme"[lepuonnueckas cucrtema bubnnorexa LIOK
" https://m.edsoo.ru/7f41837¢c
XUMHUYECKHUX 3JIEMEHTOB
86 DNEeKTPOOTPULIATETLHOCTh bubnunoreka HOK
XAMUYECKHX DJIEMEHTOB https://m.edso00.ru/7f41837c
87 KoBaneHTHast mossipHasi CBsI3b bubmmorexa [TOK
https://m.edsoo0.ru/7f41837c
88 KoBasieHTHast HEMOJIApHAs CBS3b
89 HNonnas cBs3b
90 DNEeKTPOHHBIE U CTPYKTYpPHBIE bubnnoreka [JOK
(hOpMyJIBI BEIIECTB https://m.edsoo.ru/7f41837c
o1 Kpucrannuueckue u amopgHbie bubnuorexa [JOK
BEIIECTBA https://m.edsoo.ru/7f41837c
Tumel KPUCTAITHYECKHUX PEIIETOK U
WX XapaKTepucTuku. [IpudanHbl
92 MHOF(I:O6pa§I/I$I BemeCTBp, 3aBUCUMOCTh bubmmorexa [OK
. https://m.edso0.ru/7f41837¢c
CBOWMCTB BEIIIECTB OT COCTaBa U
CTPOEHHUS.
93 CrerneHb OKHCIICHUS
94 XUMHYECKHE DIIEMEHTBI — bu6nmoreka [JOK
OKHCJIUTENIM U BOCCTAHOBUTEIU https://m.edso00.ru/7f41837c
CocraBrieHue ypaBHEHUN
95 OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX bubnnorexa [JOK
peakuuil, METOJ JJIEKTPOHHOIO https://m.edsoo.ru/7f41837c
Oanmanca
Brrunciienus mo ypaBHEHHUSIM bubnuorexa [JOK
96 XUMUYECKOHN PEAKLUU: KOJIUYECTBA https://m.edso0.ru/7f41837c

BEIlleCTBa, 00bEMA, MACCHI 110
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W3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEaKIuu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Brrunciienus npocrenien

97 MOJICKYJISIPHOHM (pOPMYITBI BEIIECTBA 1 bubnmoreka [JOK
110 U3BECTHBIM MAaCCOBBIM JIOJISIM https://m.edsoo.ru/7f41837c
AJIEMEHTOB

98 O06001IeHNEe U CUCTEMATU3AIIHS 1 bubmuorexa [JOK
3HaHUHN https://m.edso0.ru/7f41837c
KonTponbnas padora Ne 5 o teme

99 "Ctpoenue aTroma. XuMU4eCKas 1 bubmorexa HOK

| https://m.edso0.ru/7f41837¢c

CBSI3b

100 PesepBHbIil ypok

101 PesepBHblil ypok

102 PesepBHbIil ypok

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME
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9 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 CTtpocHue aTOMOB 1
R https://m.edsoo.ru/7f41837¢c
IlocnegoBaTenbHOCTh 3aII0IHCHUS
2 DIIEKTPOHHBIX OpOUTANIEHl AaTOMOB 1 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢c
MaJIbIX TIEPUOJIOB
Oco0eHHOCTH 3aII0IHEHHUS
3 DIIEKTPOHHBIX OpOUTANIEHl AaTOMOB 1 bubmorexa LOK
P P https://m.edso0.ru/7f41837¢
OOJIBIINX TIEPHOJIOB
4 CrereHb OKUCICHUS M BAJICHTHOCTh 1 bubmiorexa LOK
https://m.edsoo.ru/7f41837¢c
5 Buapr xumMudeckoit cBI3U 1 bubmiorexa LOK
g https://m.edsoo.ru/7f41837¢c
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
MeXaHU3M 00pa30BaHUsI KOBAJICHTHON bubnuoreka [IOK
6 1
CBA3U. MexXMOeKyspHbIe https://m.edsoo.ru/7f41837c
B3aNMOJECHCTBUSA
THIBI KPUCTAININYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOCHUS 1 bubmorexa LOK
p . https://m.edsoo.ru/7f41837c
KPUCTAJUTUMYECKUX PEIIETOK
3aBHCHMOCTh CBOMCTB BEILIECTBA OT
. N bubmuotexa [JOK
8 TUTA KPUCTAIUTUNYECKOMN PEeIETKU U 1

BHUJIa XUMHUYECKOH CBSA3U

https://m.edsoo.ru/7f41837¢c
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9 PactBopenue kak (pU3MKO-XUMHUYECKUIT bubmuorexa [JOK
nporiecc https://m.edso0.ru/7f41837¢c
10 DIIEKTPOJIMTHI U HEAJICKTPOJIMTHI bubmorexa OK
P P https://m.edso0.ru/7f41837c
11 Teopust AIEKTPOIUTUYECKOMN bubmmoreka [JOK
UCCOIMAIINU https://m.edsoo.ru/7f41837c
12 HonHoe npousBeieHUe BOJIBI. bubnnorexa [HOK
Bonopoansiil nokasaresnb https://m.edsoo.ru/7f41837c
13 DNEeKTpOoNIUTHYECKAs JUCCOLUALIMS bubnnoreka [JOK
KHCJIOT, OCHOBAHHH U COJICH https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
14 P 0
CARIHI HORHOTO ObMeHa https://m.edso00.ru/7f41837c
CBolicTBa KUCIIOT, OCHOBAHUM U COJICH bubmuoreka [JOK
15 B CBETE MpeJCTaBIeHUN 00 https://m.edsoo.ru/7f41837c
AIEKTPOJIUTUYECKON JUCCOLNAIIH
16 KadecTBeHHBIE peaklMy HAa HOHBI bubmorexa [JOK
peartl https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
17 r 7
HAPOIHS COTeH https://m.edso0.ru/7f41837c
18 HoHHbIe ypaBHEHUS THIPOJINU3A CONCH bubmorera [JOK
P AP https://m.edso0.ru/7f41837c
[IpakTuueckas pabora Ne 1. Pemenue bubnmoreka [JOK
19 JKCIIEPUMEHTAJIBHBIX 3a/1a4 I10 TEME https://m.edsoo.ru/7f41837c
«INEKTPOIUTUYECKAS TUCCOLUALINS)
[IpakTnueckas pabora Ne 2. Pemenue bubnnorexka [JOK
20 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME https://m.edsoo.ru/7f41837c

«I'maponus coneinn
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Brrancinenus mMacchl IIpOAYKTa
pE€aKkuu 1mo HW3BECTHOM Macce OAHOI'0

U3 NCXOOHBIX BEUICCTB, B3ATOT'O B BUIC

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

21 pacTBopa, coaepKaliero
ONpPeACIEHHYI0 KOHIEHTPALUIO
pacTBOPEHHOTO BEILIECTBA
99 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
93 Baxxubie okucnuTenu u bu6mmoreka [IOK
BoccTaHOBUTENM. [lepmanranar kanus https://m.edsoo.ru/7f41837c
CBoiicTBa MPOCTHIX BEIIECTB — bubnuorexa [JOK
METAJIOB ¥ HEMETAJIOB, KHCJIOT B https://m.edsoo.ru/7f41837¢c
24 CoJieii — B CBETE MPEICTaBICHHI 00
OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuusx
[Tpaktrueckas padota Ne 3. Pemenue bu6mmoreka [IOK
o5 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://m.edso00.ru/7f41837c
«OKHUCTUTENHFHO-BOCCTAHOBUTEIIbHBIC
peaxum»
KonTponbnas padora Ne 1 mo teme bu6mmoreka [JOK
26 "DIEeKTPOTUTHICCKAS TUCCOIIUAITHS. https://m.edsoo.ru/7f41837c
XHWMHMYECKHE peaKuu B pacTBopax"
TepMoXuMHUYECKHE YPABHEHHUS. bubnuoreka [IOK
27 TernoBoit s ekt peakuuu. 3aKkoH https://m.edsoo0.ru/7f41837c
I'ecca u ero ciencreus
Boruncnenus no TepMOXUMHUYECKOMY bubnnorexka [JOK
28 YPAaBHEHUIO PEAKIUU: TEIUIOBOIO https://m.edsoo.ru/7f41837c

s (dexTa XUMIUYECKON peakinu 1o
KOJIMYECTBY BEIECTBA, MACCE WIIH
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00BEMY MTpOpearupoBaBILEro WIH
o0pa3oBaBIIEerocs BELIECTBA

ITonsiTHE O CKOPOCTH XMMHUYECKOU
peakuyy. 3aKOH JEHCTBYIOIIUX MacC.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

29
OHeprus aktuBanuu. [lonstue o
kataymze. epmenTol. UTHrHOUTOPEI.
30 @DaxTOopHl, BAUSIOLUIME HA CKOPOCTh bubnnorexa [HOK
XMMHYECKON peaKiuu https://m.edsoo.ru/7f41837c
31 IlonsiTHE O XUMHUYECKOM PABHOBECHH, bubnnoreka [JOK
npuniun Jle larense https://m.edsoo.ru/7f41837c
@DaxTOpHl, BAUSIOLIUE HA COCTOSTHUE bubnnorexa [HOK
XUMHYECKOI'0 paBHOBECHS. https://m.edsoo.ru/7f41837c
32 [IporHo3upoBaHre BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX
MIPEBPAICHUH B PA3TUYHBIX YCIOBUSIX
33 Pemenune 3amaq Ha H30BITOK U bu6mmoreka [IOK
HEIOCTaTOK https://m.edsoo.ru/7f41837c
Kontponbnas padota Ne 1 o teme bubnuotexa [JOK
34 «OCHOBHBIE 3aKOHOMEPHOCTH https://m.edsoo.ru/7f41837c
MPOTEKAHUS XUMHYCCKHUX PEaKITHI»
bu6mmoreka [JOK
35 OO6m1ast XxapakTepruCTHKa HEMETAIIIIOB
B p p https://m.edso0.ru/7f41837c
bu6mmorexa [IOK
36 OO01mmas XxapakTepuCcTHKa TaJIOTCHOB
B p p https://m.edso0.ru/7f41837c
37 XUMHUYeCKHe CBOMCTBA TaJIOTCHOB. bu6mmorexa [IOK
XHWMHYECKHUE CBOMCTBA XJIOpa https://m.edso0.ru/7f41837c
bubnmnoreka [JOK
38 Xnoposogopo. ColissHas KHCIIOTa 1

https://m.edsoo.ru/7f41837¢c
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[IpakTrueckas padota Ne 4 o Teme

bu6mmoreka [IOK

39 "[TonyueHne COJITHOW KUCIIOTHI, https://m.edsoo.ru/7f41837c
HU3y4yeHue e€ CBOMCTB"

40 ITonsATHE O KUCIOPOACOAEPKALUX bubmumoreka [IOK
KHMCJIOTaX XJI0pa U UX COJISIX https://m.edsoo.ru/7f41837c
Baxkneiiume coeuHEeHUs Xjopa U UX bubmumoreka [IOK

41
HAaxO0’KJICHUE B IIPUPOJIE https://m.edsoo.ru/7f41837c

42 OO61as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpymrbl https://m.edso0.ru/7f41837c
CrtpoeHue u CBOIMCTBA TPOCTOTO bubnuorexa [JOK
BELIECTBA CEPbl. AJIJIOTPOIIHbBIE https://m.edsoo0.ru/7f41837c
Moaudukanmu cepsl. Haxoxnenue

43 cepbl U €€ COCTMHEHHI B IPUPOJIC.

XUMHYECKOE 3arps3HEHUE
OKpY>KaIOILEl Cpelibl COETUHEHUSIMU
cepbl. XMMHUYECKHE CBOWCTBA CEPHI.

m CepoBosiopofi, cTpoeHHe, pU3nIecKue bubnmnorexa [JOK
Y XMMHYECKHE CBOMCTBA https://m.edso00.ru/7f41837c

45 CepHucras KUcioTa u e€ colu bubmmorexa [OK

p ' https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK

46 CepHas Kuciora u ee cojiu

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

47 [IpoMbllIIEHHOE TTOTYYEHUE CEPHOM bubnmoreka [JOK
KHUCJIOTBI https://m.edsoo0.ru/7f41837c
Brruncnenus maccbl NpoayKTa bubnnorexka [JOK

48 pEeaKInH 1Mo U3BECTHON MacCOBOM https://m.edsoo.ru/7f41837c

(06bémHOIN) orie (%) ero BbIXoAa OT
TEOPETUYECKH BO3ZMOKHOTO
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Breruucnenus maccoBoit (00bEMHOI)
noiu (%) BbIXOAa MPOyKTa peakluu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

49 10 U3BECTHOU Macce (00BEMY)
MCXOJHOTO BEILIECTBA U MPOIYKTa
peakiumn
50 Kontponbnas padota o teme " Cepa u bubmuorexa [JOK
ee coequHeHus" https://m.edsoo.ru/7f41837c
51 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VA - rpynnsl https://m.edsoo0.ru/7f41837c
59 A30T, pacIpoCTpaHeHUE B MPUPOJIE, bubnnoreka [JOK
(du3nUecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/7f41837c
53 AMMHaK, ero pU3ndYecKue u bubnnoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/7f41837c
54 Conu aMmMoHUS bubmorexa [JOK
https://m.edsoo0.ru/7f41837c
[IpakTuueckas padbora Ne 5 o Teme bubnnoreka [JOK
55 "IlonyyeHre aMmmMuaKa, U3yuyeHue ero https://m.edsoo0.ru/7f41837c
cBOMCTB"
56 Oxengt asota (1, 11, 111, 1V, V) bubmorexa HOK
https://m.edsoo0.ru/7f41837c
A3zoTucTas Kuciiota. A30THas KHCJIOTa bu6mmoreka [IOK
57 Hutpatel u HUTpUTEL. XUMHYECKOE https://m.edsoo0.ru/7f41837c
3arpsi3HEHUE OKPYKAIOILEl CpeIbl
COEIMHEHMSIMU a30Ta
Hutpatbl 1 HUTpUTHL. XUMHUYECKOE bubnnorexka [JOK
58 3arpsi3HEHUE OKPYIKAIOMIEH cpebl https://m.edsoo.ru/7f41837c

COCIMHCHUAMHU a30Ta
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docdop, amoTporiHbIe MoIUpUKAITUN

bu6mmoreka [IOK

> dbocdopa https://m.edsoo0.ru/7f41837c
60 Oxcunpt pocdopa (M1, V) u bubmumoreka [IOK
dbocdopHas kuciora https://m.edsoo.ru/7f41837c
[TonsiTHE O MUHEPAIBHBIX YIO0OPEHUSX. bubmuorexa [JOK
61 3arpsi3HeHue NpUPOJHBIX BOJJOEMOB https://m.edsoo.ru/7f41837c
COeMHEHUSIMH a30Ta U pochopa
62 KontposbHas pabota mo bubnnoreka [JOK
teme"DnemenTs! VA rpynmnsr” https://m.edso0.ru/7f41837¢c
63 Yraepon, ero aJuloTpONHbIE bubnuorexa [JOK
Mo (HUKAITIY U CBOHCTBA https://m.edsoo.ru/7f41837c
Oxcupsl yriaepona, ux pusndeckue u bu6mmoreka [IOK
64 XUMHUYECKHE CBOKCTBA. https://m.edsoo.ru/7f41837c
DKoJoru4eckue npooIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
[TpakTuueckue pabotsl Ne 6 o reme bubnuoreka [IOK
65 "[lonyuenue okcuaa yraepoaa (IV) u https://m.edsoo0.ru/7f41837c
M3y4YeHUe ero CBOMCTB"
66 VYronpHas KUCIIOTa U €€ COMH bubmorexa [JOK
https://m.edsoo.ru/7f41837c
IIpupoaHbIE HICTOYHUKHU bubnuoreka [IOK
YTJIEBOIOPO/IOB U UX POJIb B OBITY U https://m.edsoo0.ru/7f41837c
67 npoMbliieHHOCTH. [lonsTHE O
OMOJIOTMYECKH BaXKHBIX OPTaHUYECKUX
BEIIIECTBAX — YKUpax, OeNKax u
yraeBoiax
68 Kpemuuii, ero ¢puznyeckue u bubnuorexa [IOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/7f41837¢c
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Oxcun kpemuus (1V), kpemaueBas

bu6mmoreka [IOK

69 KHcnoTa, cuiukarsl.bop. bophas https://m.edsoo0.ru/7f41837c
KHCIIOTA.
Brruucnenus maccol (00bEMa; H.y.) bubmumoreka [IOK
MPOAYKTa PEAKIMU 10 JAHHOW Macce https://m.edso0o.ru/7f41837c
70 (00BEMY) HCXOHOTO BEIIIECTBA,
COJIEp>KaIIero OnpeenEHHYI0
MacCOBYIO JIOJIO MIpUMeceit
Kontponbnas padora Ne 3 o reme bubnuorexa [JOK
71 «BaxHenme HeMeTaJUTbl U UX https://m.edsoo.ru/7f41837c
COCTUHEHUS.
OO01mmas XxapakTepuCTHKa XUMUIESCKUX bubnuorexa [JOK
79 3JIEMEHTOB — METAJVIOB HA OCHOBAaHUU https://m.edsoo.ru/7f41837c
ux nonoxenus B [ICXD J1.1.
Menneneesa
Meramist A- u b-rpynm. bubnuotexa [JOK
Merammueckas CBs3b U https://m.edsoo0.ru/7f41837c
73 MeTaJuTH4ecKasi KpucTajuInaecKas
pemérka. 3aBUCUMOCTh (PU3HUECKUX
CBOMCTB METAJNIOB OT CTPOEHUS
KpHUCTAIJIOB
OO01me XUMAYECKUE CBOMCTBA bu6mmorexa [IOK
74 MeTaiioB. O61mue crnocoos https://m.edsoo.ru/7f41837c
MOJTyYEHUST METAJIOB, METAJUTYPTHSI.
Cnnabl
DNEeKTPOJIN3 PACTIaBOB M PACTBOPOB bubmuotexa [JOK
75 COJIEN KaK OJIWH U3 CII0OCOO0B https://m.edsoo.ru/7f41837c

IMOJIYYCHHA MCTAJIJIOB
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Brrancnenus no YpaBHCHUAM

bu6mmoreka [IOK

76 AJIEKTPOJIN3a PACINIaBOB U PACTBOPOB https://m.edsoo0.ru/7f41837c
BEIIIECTB
7 [TonsTHE O KOPPO3UM METAIIOB bubmmorexa [JOK
PP https://m.edso0o.ru/7f41837c
Paznuunble TUIIBI BEIYUCICHUN 1O bu6mmoreka [IOK
78 .
YPaBHEHUSIM XUMUYECKUX PeaKLUui https://m.edso0.ru/7f41837c
79 Mertannst A-rpyni. Hlenounsie bubnnorexa [HOK
METAJLIIbI https://m.edsoo.ru/7f41837c
Haxoxnenue B mpupone. CBolicTBa bu6mmoreka [IOK
80 LIEJTOYHBIX MEeTAJLIOB.OKCUILI U https://m.edsoo.ru/7f41837c
TUAPOKCHJIBI HATPUSI U KaJIHsI
bubmuorexa [JOK
81
[HesotmosemenbHEIe MeTATIEI https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2 A i
8 JTOMHHIH https://m.edso00.ru/7f41837c
83 AmdorepHbIe CBOMCTBA OKCHA U bubnuoreka [IOK
TUIPOKCH/IA ATTFOMUHUS https://m.edsoo.ru/7f41837¢
IIepBoHavasibHBIE IPEACTABICHUS O bubnuorexa [IOK
KOMIIJIEKCHBIX coeTMHEeHUIX. Meap u https://m.edsoo.ru/7f41837c
84 cepedpo. [Ipeacrasnenus o6
aMMHaYHbIX KOMIUIEKcax cepedpa u
MeE/IH.
85 [{unk AMdoTepHbIe CBOWCTBA OKCHAA bubnuoreka [IOK
W TUAPOKCHIA [IUHKA. https://m.edsoo.ru/7f41837c
86 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK

TUJIPOKCH/IA IIMHKA

https://m.edsoo.ru/7f41837¢c
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Kene3o0.Okcuapl, ruIpOKCUIBI U COTH

bu6mmoreka [IOK

87 xenesa (1) u xenesa (I11) https://m.edsoo.ru/7f41837c
88 UyryH u cTajb — CIUIaBHI JKelle3a bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
[TpakTuyeckas padora Ne 9. Pemenue bubmumoreka [IOK
89 AKCIEPUMEHTAIBHBIX 33724 M0 TEME https://m.edsoo.ru/7f41837c
«Baxneiime MeTauIbl U UX
COEIMHEHUS»
Beraucnenus coctaBa cmecei ¢ bu6mmorexa [IOK
90 WCTIOJIb30BAHUEM PEIICHHS CUCTEM https://m.edsoo.ru/7f41837c
ypaBHEHUH
o1 KonTponbhas padbota no teme bubnnorexa [HOK
"Meramisr" https://m.edso0.ru/7f41837c
be3onacHoe HCob30BaHKE BELECTB U bubnuorexa [IOK
92 XMMHUUYECKHX peakuuil B ObITY. XUMHUs https://m.edso0.ru/7f41837c
U 3JI0POBBE. .
XUMUYECKOe 3arpsi3HeHne bubnnoreka [JOK
93 OKpy:karolen cpensl. [lonstue o https://m.edsoo.ru/7f41837c
MPEJeNbHO JOMyCTUMOMR
koHneHTpanuu Bemects ([T1K)
DKOJIOTHYECKHUE TTPOOIEMBI, bubnuotexa [JOK
CBS3aHHBIE C COEAMHEHUSIMH YIIIEPOJIa, https://m.edso0.ru/7f41837¢c
94 a30Ta, cepbl, THKENBIX MeTaioB.Ponb
XMMHUU B PEIIEHUH SKOJIOTHYECKUX
npobiem
[Iepnonnueckuil 3aK0H 1 bubnnorexa [JOK
95 IIepuonnueckas cucteMa XMMHUYECKUX https://m.edsoo0.ru/7f41837c

OJICMCHTOB B CBCTC TCOPHUUN CTPOCHU A
aToMa
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3aKOHOMEPHOCTHU B U3MEHEHUH bubmuorexa [JOK
96 CBOMCTB XUMHUYECKHUX AJIEMEHTOB M UX 1 https://m.edsoo.ru/7f41837c
COEIMHEHUI B IepHOIaxX U IpyIIax
CBoiicTBa KUCIIOT, OCHOBAHHUM M COJICH bubmuoreka [JOK
97 B CBETE NPEACTaBICHUN 00 1 https://m.edsoo.ru/7f41837c
ANEKTPOIIUTUYECKON TUCCOLUALIUU
98 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakiuu. DIEKTPOIIU3. https://m.edsoo.ru/7f41837c
[IpakTuueckas pabora Ne 10. Pemenue bubnnoreka [JOK
99 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 https://m.edsoo.ru/7f41837c
«XUMHYECKHUE PEAKLIHI
. bubmuorexa [JOK
100 Pesepsirbiit ypox 1 https://m.edso<I)l.ru/7f41837c
. bubnmnorexa [JOK
101 Pesepibiii ypox 1 https://m.edso<I)l.ru/7f41837c
. bubnmnorexa [JOK
102 Pesepibiii ypox 1 https://m.edso<I)l.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJBHOM MTPOI'PAMMBI

8 KIIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM 00pa30BaTe/ibHOIM NPOrPaMMbl OCHOBHOI'O
TIPOBEPSIEMOTD 0011ero o6pa3oBaHus
pe3yabTrara
1 ITo Teme: «IlepBOHaYaNbHBIE XUMUYECKUE TOHITHUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHH: aTOM, MOJEKYJa, XUMHUYECKUN 3JIEMEHT, TPOCTOE BEIIECTBO,
CJIOKHOE BEIIeCTBO, CMECh (OJJHOPO/IHAS ¥ HEOJHOPO IHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U MOJIEKYJISIpHASI
11 Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas A0S XUMHUYECKOIO 3JIEMEHTa B COCIAVHEHUM,
' MOJISIpHBIA 00BEM, XUMHUYECKasl peakivs, KiIacCH(PHUKalUsi pPeakIfil: peaklud COCTUHEHHs, PEaKIUu Pa3I0oKeHUs,
peaKIu 3aMelIeHHs], Peakui 00MeHa, SK30- U IHAOTEPMUUYECKHUE PEAKIUH, TEIJIOBOM PHEKT peakiuu, pacTBop,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs KOHIICHTPAIlHs) B pacTBOPE
1 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUA U IPUMEHSTh 3TU MOHATHUS IIPU OMMCAHUU BEIIECTB U
' WX MPEBPALLEHUN
1.3 UCIIOJIb30BaTh XUMHUUYECKYI0 CHMBOJIUKY ISl COCTaBICHUs (JOPMYJT BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUil
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHUS,
' 3aKOHa ABOTAIpO
1.5 OTIPEIETISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX




KJIaCCI/I(bI/II_II/IpOBaTL XUMHYCCKUC PCAKIUU (HO YUCIIY U COCTaBy YYJACTBYIOIIUX B pPCaKIUMK BCHICCTB, MO TCINIOBOMY

1.6
addexry)
1.7 BBIYUCIISITH OTHOCUTEIFHYIO MOJICKYJISIPHYEO M MOJISIPHYEO MacChI BEIIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO DJIEMEHTA 110 (POPMYIIe COCMHEHUS,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJTEO BEIIIECTBA B PACTBOPE
110 MPUMCHSTh €CTCCTBCHHOHAYYHBIC METOJBI TO3HAHWS — HAOJIOJCHHWE, U3MEPECHHE, MOJCIMPOBAHHUE, DKCIECPUMEHT
' (peabHBIN ¥ MBICJICHHBIH )
2 [To Teme: «BaxxHeiiume npeacTaBUTEIN HEOPIaHUIECKUX BEIIECTBY
2.1 PaCKpBIBATh CMBICII OCHOBHBIX XHMUYECKHUX TOHSATHIA: OKCH]I, KUCJIOTa, OCHOBAHKE, COJIb
2.2 OIPENeNATh PUHA/IICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COCTUHEHUN 110 (opMysiaM
2.3 KJIacCU(HUITMPOBATh HEOPTAHMYECKHUE BEIICCTBA
24 XapaKTepu30BaTh (OMUCHIBATh) O0IIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB, MOATBEPkKAast OMMCAHUE
' pUMEpaMH MOJICKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHYCCKHX PEAKITHMA
” MIPOTHO3MPOBATh CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT MX KA4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKAHUS
' XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUIX
CleoBaTh MpaBUIIaM MOJB30BaHUS XUMHYECKOW MOCYAOH M 1abOpaTopHBIM O0OpYIOBaHUEM, a TaKXkKe MpaBHUIIaM
oOpallleHus ¢ BeECTBAMH B COOTBETCTBHH C HHCTPYKIIUSIMH TI0 BBIITOJTHEHHUTO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB 110
26 MOJyYEHUI0O M COOMpaHUIO Ta3000pa3HBIX BEIMIECTB (BOJAOPOJA M KHCIOpPOJAA), MPUTOTOBIECHUIO pPACTBOPOB C
' onpeaeseHHON MacCOBOM 0JI€l PaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATHh M MPOBOJUTH XMMUYECKUE SKCIIEPUMEHTBI
M0 Pacro3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBI0 HHAUKATOPOB (JTakmyc, (heHondTanent, METUIIOpaHK
H JIpyrHe)
2.7 MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIIuu




[To teme: «Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux anemenToB Jl. . Menneneesa. Ctpoenue

3 aTOMOB. XUMHYECKast CBsI3b. OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHIDY
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYCCKUX MOHATHH: SAPO aTOMa, SJICKTPOHHBIN CJIOW aroma, aTOMHas OpOUTallb,
3.1 paanyc aroma, XUMUYecKasl CBSI3b, TIOJISIPHASI M HETOJIAPHAS KOBAJICHTHAS CBSI3b, DJIEKTPOOTPHUIIATEILHOCTh, NOHHAS
CBSI3b, MOH, KATUOH, aHWOH, CTENEHb OKMCIIEHUS
3.2 KJIacCU(PHUITUPOBATh XUMUUYECKHE DJIEMEHTHI
33 ONKCHIBATh M XapakTepu3oBaTh TabmmuHyro Gopmy [leproanyeckoil CUCTEMBl XUMUYECKUX JIEMEHTOB: Pa3IHyaTh
' TIOHSATHS «TJIaBHAs MoArpyImna (Arpyrmra)y u «modo4ynas noarpymnna (brpyrmma)y, «Manbie» u «00JIbIIHEe) ePHOIbI
34 packpbiBaTh cMbIca [lepuonnyeckoro 3akona JI.M. MenpeneeBa: JAeMOHCTPUPOBATh MOHMMAHHE IMEPHOIUICCKON
' 3aBUCHMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX TOJ0KeHUs B [leproamueckoit cucreme
COOTHOCHUTH 00O3HAYCHUS, KOTOpbIe MMetoTcs B Tadymie «l[leprogudeckas cuctemMa XUMHYECKHX djeMeHToB J[.U.
3.5 MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX AJIIEMEHTOB (COCTaB M 3apsij sjpa,
o0I1ee YUCII0 3JIEKTPOHOB U PACIIPEICIICHHE UX 110 3JICKTPOHHBIM CIIOSIM)
3.6 OTIPE/ICIIATH CTETICHh OKUCIICHHS DJICMEHTOB B OMHAPHBIX COSAMHCHHSIX
3.7 OTIPEICIIATh BUJ] XUMHUYIESCKOW CBSI3H (KOBAJICHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTMHECHUSIX




9 KUIIACC

Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MNPOrPaMMbl OCHOBHOI'O
NpoBePSIEeMOro
001ero ooOpazoBaHus
pe3yjabTara
1 ITo Teme: «BeniecTBO 1 XUMHUYECKas pEAKLUsD)
PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX NOHATUI: PACTBOP, SJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JICKTPOIUTHYECKAs
JMICCOIMALIMS, PEAKIIMM MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMBbIe
1.1 peakLMK, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJICHHE,
ajtotponusi, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAS, METAJUTMYECKas), KpHUCTaLUTMYCCKas
peméTKa, CIUIaBbl, CKOPOCTh XUMHUECKOU pEeaKIIN1
19 WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX IMOHATUNA U IPUMEHSAThH 3TU MOHITHS IIPU ONIMCAHUHU BEILIECTB
' Y UX MPEBpaALCHUI
13 COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON MCCOLMALMU KHUCIIOT, IIEeNIouel U CoJieH, MOJHbIE M COKpallEHHbIE
' YpaBHEHHUS PEaKIuii HOHHOTO OOMEeHa
14 pacKpbIBaTh CYLUIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IMMOCPEICTBOM COCTABICHHUS 3JEKTPOHHOTO
' OanaHca 3TUX peakuui
1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKON peaKInu
2 [To remam: «Hemeramibl 1 UX cOeAMHEHUS» U «MeTallIbl U UX COeIMHEHUS»
21 XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHENH(PUUECKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
' MOATBEPIK/Iask ONIMCAHKUE TIPUMEPAMH MOJICKYISIPHBIX K HOHHBIX YPaBHEHUH COOTBETCTBYIONIUX XUMUYSCKUX PEAKITHIA
25 COCTaBJISITh YPAaBHEHHS PEAKIMN, MOATBEPKIAIONINX CYIIIECTBOBAHUE TC€HETHYECKON CBS3M MEXIY BEIICCTBAMU
' Pa3IMYHBIX KJIACCOB




IMPOrHO3UpPOBATH CBOMCTBa BCHICCTB B 3aBUCHUMOCTU OT HX CTPOCHHA, BO3MOKXHOCTH HNPOTCKAHUA XHUMHNYCCKUX

23 MIPEBPAILCHHI B PA3JIMYHBIX YCIOBUAX
CJIeIOBaTh IMpaBWJIaM MOJIb30BAHUS XUMHUYECKON MOCYI0M U JabOpaTOpHBIM O0O0OPYJOBAaHHEM, a TaKXKe MpaBUIIaM
24 oOpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBHITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB
0 MOJIYY€HUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUAKa U YIJIEKHCIIOTO rasa)
MIPOBOJIUTH PEAKIMH, TOATBEPKIAI0IINE KAYECTBEHHBIN COCTAB PA3JIMYHbIX BEILIECTB: PACIIO3HABATH ONBITHBIM ITyTEM
2.5 xJjopua-, Opomun, womua, kapoonat, ¢ocdar, cwimkar, cyabdar, THIPOKCHINOHBI, KATHOHBI aMMOHHS, WOHBI
M3YyYECHHBIX METAJUIOB, PUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BELIECTB
3 [To Teme: «Xumus 1 OKpyXkaromas cpeaa»
3.1 pacKpbIBaTh CMBICII OCHOBHBIX XxuMHuueckux nouatuil: [1/IK BemecTBa; koppo3ust MeTamioB
MPUMCHSTh OCHOBHBIC OIEPAIMH MBICIUTEIHLHOW ACSITEILHOCTH — aHAIU3 W CHHTE3, CPaBHEHHE, 0000IIeHHE,
3.9 CHUCTEMAaTHU3aIMIO, BBISBICHUE MPUUYNHHO-CIIEICTBEHHBIX CBS3€M — NIl M3YYEHUS] CBOMCTB BEIIECTB M XMMHYECKUX

peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOABLI ITO3HAHUA — Ha6J'IIOI[€HI/I€, HN3MCPCHUC, MOACIUPOBAHUC, OSKCIICPUMCHT

(peanbHBIN ¥ MBICIICHHBIH )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumun. Ponb XuMHUM B )KM3HU YellOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. dU3NUYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSTHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOAax MO3HAHUS B XUMHUHU. UHCThIC BEIIECTBA U CMECH. Crioco651

pas3aeneHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d3aeMeHTbl. CHMBOIBI XHMHUYECKHUX

3JICMCHTOB. HpOCTLIe H CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YUuceHUue

1.4

XumMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrtHocurenbHas aTOMHasn Mmacca.
OrtHocuTtenbHas MOJICKYJIIpHasA Macca. MaccoBasgs A0dsS XHUMHYECKOTO

9JICMCHTA B COCIMHCHHUH

1.5

KommuectBo BemectBa. Mosib. Mosipas Macca. B3anMoCBsI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IWHHUIl BemecTBa. Pacuérel mo Qopmynam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

@u3nYecKue U XUMHAYECKHE SIBICHUSA. XUMUYECKas peakuus U €€ NMpU3HaKH.
3aKkOH  COXpaHEHMs  MacChl  BelleCTB.  XHMMHMUYECKHE  ypaBHEHUS.
Knaccupukanusa XuMHYeCKMX  peakuuil  (COeIMHEHUs,  pa3oKeHus,

3aMeleHus, o0OMeHa)

1.7

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM TMOCylIoH, C
MpaBUiaMu pabOTHI B Ta0OpaTOPUH U TPUEMaMHU OOpAIICHHS ¢ Ia00paTOPHBIM
o0opynoBaHUEM, U3Y4YeHHE M ONucaHue (U3MUECKUX CBOMCTB 00pa3ioB
HEOPraHUYECKNX BEIIECTB, HaOmofeHue (u3ndeckux (TUTaBICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYNKe, KUTIEHUE U KOHJEHCAIUs BOJbI) U
XUMUYECKUX (TOpPEHHE CBEYH, MPOKATMBAHME MEIHOM IPOBOJIOKH,
B3aUMOJICHCTBHE Mejla C KHCIJIOTOW) sIBJICHUM, HAOMIOJCHWE W OIHMCAHUE
MPU3HAKOB MPOTEKAHMSI XUMHUYECKHX peakiuui (pasjioKeHue caxapa,

B3aUMOJICHICTBHE CEPHOM KHCIOTBI C XJIOpUIOM Oapus, pa3jioKeHue




ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOICHCTBHE JKeJie3a C PaCTBOPOM
comu meau( 1), u3ydenne cmiocoOoB pa3aeneHus CMecei (C MOMOIIBI0 MAaTHUTA,
GuIbTpOBaHME, BBIIAPUBAHKE, AUCTWILIAIMS, XpoMarorpadus), mpoBeIeHIe
OYMCTKH TIOBAPEHHOH CONM, HAOIIOJEHWE W OINHUCAaHHE PEe3yJIbTAaTOB
MIPOBEJICHUS OIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHECHHUST MAaCChI, CO3JIaHUE

MoJIeNeN MOJIEKYJ (ILIapOCTEPKHEBBIX )

Baxwnerinume npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ngyx — cMech razos. CocrtaB Bozayxa. Kuciopon — ameMeHT U IpocToe
BemlecTBo. HaxoxaeHue kuciaopoga B npupoje, pusnueckue U XMMUUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunsl. [Ipumenenne kuciaopoga. CrocoOs!
MOJTyYeHUsl KUCJIOpOAa B JIaOOpaTOpuu M IMPOMBIIUIEHHOCTH. KpyroBopoT

Kucsopoza B npupoje. O30H — autoTponHas MoAnUKaIKs KUCIOpoaa

2.2

TeroBoit 3pGEeKT XUMHUECKOW peaKIud, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- ¥ PHJIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE

BO3/lyXa, YCWICHHUE TAPHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOS

2.3

Boznopox — anement u npoctoe BerecTBo. HaxoxaeHre Bonopoaa B MpUpOJIE,
bu3MyecKue W XMMHUYECKHE CBOKMCTBA, NMPHUMEHEHHUE, CIIOCOOBI MONTYyUYCHUSI.

Kucnote! u conu

2.4

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoiicTBa Boabl. Boma kak pactBopurenb. PacTBOpEL
HacelieHHbIe ¥ HEHACBILIEHHBIE PACTBOPLI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nonisg BemectBa B pacTBope. XHMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUpoz€e U B KHU3HU 4enoBeka. Kpyrosopor
BOABl B IpHUpOAE. 3arpsi3HEHHEe MpUPOAHbIX BojA. OxpaHa U OYHMCTKa

MPUPOAHLBIX BOJ

2.6

Knaccudukanms neoprannyeckux coeaunenuid. Oxcuasl. Knaccudukarus
OKCHJIOB: cojieo0Opa3yromure (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIE) W
HecoseoOpasyronme. Homenkinarypa okcuaoB. DuU3HUeCKue U XUMUUYECKHUE

CBOMCTBA OKCHJIOB. HOJ’Iy‘-ICHI/IC OKCHJIOB

2.7

OcHoBanus. Kmaccudukamnuss ocHOBaHWH: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HomeHnkiarypa ocHoBaHu. PU3NYECKUE K XUMUUECKHUE CBOMCTBA

ocHoBanuil. [TomydyeHne ocHoBaHUN

2.8

Kucnorsl. Knaccuduxanus xucnor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBoiicTBa KHCIOT. Psan aktuBHOocTH MeTaioB H.H. Bekerosa.

ITonyyenue kucioT




2.9

Comu. Homenkinarypa cosieil. @u3nueckue 1 XMMHAYECKHUE CBOMCTBA COJIEH.

ITonyyenue conen

2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

211

XUMUYECKUH DKCIIEPUMEHT: KauyeCTBEHHOE OIPEICICHHE COACPKAHUS
KHCIIOpOJia B BO3[yXe, MOJyueHue, coOupaHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB KHCIJIOPO/1a, HA0JII0IeHHE B3aUMO/JICHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS U MPEKpALIEeHUs] TopeHus (Iokapa), 03HaKOMJICHUE
c oOpa3namMu OKCHJIOB W ONHMCAHHWE WX CBOWCTB, MOJy4YeHHE, coOuMpaHUeE,
pacrno3HaBaHHe M U3Y4YE€HHE CBOWCTB BOJOpOJa (FOPEHHE), B3aUMOJICHCTBUE
BOJIOpOa c OKCHJIOM meu(ll) (BO3MOXHO HCIIO0JIb30BaHUE
BUJICOMATEPHAIIOB), HAONIOIeHHEe O0pa3IOB BEUIECTB KOJIUYECTBOM 1 MOIIb,
HCCTIEIOBAaHUE OCOOCHHOCTEW  pACTBOPEHMSI BEIIECTB C  PA3IUYHOU
PacTBOPUMOCTBIO, MPHUTOTOBJICHHE PACTBOPOB C OIpPEAeIEHHOW MaccOBOM
JIOJIE pacTBOPEHHOTO BEILIECTBA, B3aMMOJCHCTBHE BOJABI C METAIAMU
(HaTpueM u KaibleM) (BO3MOXKHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
OTpeJIeJICHUE PACTBOPOB KUCIOT M IIEJIOYEH C TOMOIIBIO HHAMKATOPOB,
UCCIeIOBaHNe OOpa3I[OB HEOPraHWYECKUX BEIIECTB pPAa3IMYHBbIX KIJIACCOB,
HaOII0JIcHUEe M3MEHEHHsS OKpacKh HHAMKATOPOB B pacTBOpax KHUCIOT U
mienouei, nzyuenue Bzaumoeiicteus okcuna meau(ll) ¢ pactBopom cepHoit
KUCJIOTBI, KHCIOT C METAJUIaMH, PEAKUH HEWTpaau3aluu, IOJy4eHUe
HEpPacCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO MeETaula IPYruM U3
pacTBOpa COJM, PEIICHUE PKCIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «BaxHenime

KJIACChl HECOPIraHNYCCKUX COECTUHEHUI

[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIHEHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBpie MONBITKH KIacCHU(PHUKAIMM XUMHUYECKUX dJieMeHTOoB. [loHsaThe o
TPyIIax CXOAHBIX JIEMEHTOB (IIEJTOYHBIE M IMIEI0YHO3EMEIbHBIE METAIIIBI,
raJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT aMmdoTepHbIe

OKCHABI U TUAPOKCHUIBI

3.2

[Iepnonnueckuit 3akoH. Ilepmonnueckas cuCTeEMa XUMHUYECKHX AJIEMEHTOB
JA.U. MenneneeBa. KoporkonepuonHas © ATUHHONEpUOIHAs (HOPMBI
[Tepuonuueckoit cucrembl xumuueckux odieMeHtoB J[.M. Mengeneena.
Ilepuons! u rpynnel. @U3HYECKHU CMBICI HOPAJKOBOIO HOMEpPA, HOMEPOB

Nepuojia v rpymibl AJIeMEHTa




3.3

Ctpoenne aromoB. CoctaB aTOMHBIX anaep. M3oromnbl. Dnexktponbl. CTpoeHue
JNEKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XUMHUYECKUX JJIEMEHTOB
[Tepuonuueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XMMAYECKOTO

3JIEMEHTA MO ero nonoxeHuro B [lepuoanueckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHS pajJnyca aTOMOB XHMMHYECKUX JJIEMEHTOB,
METANIMYECKMX U HEMETaJUIMYECKUX CBOMCTB MO TPyIIaM M IEepUOJaM.
3nauenue [leproanueckoro 3akona u [lepuoanueckoi CUCTEMbl XUMHUYECKHUX
3JIEMEHTOB JUISl Pa3BUTUS HAyKu U npakTuku. [[.M. MennaeneeB — y4y€Hblid U

IpaKJaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHas (moJdsipHass ¥ HEMOJSpHAs) CBS3b.

9HeKTp00TpI/IHaTCJ'IBHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

CreneHb OKHUCJICHUA. OKUCIINTEIIFHOBOCCTAHOBHUTCIIbHEIC pCaKuuu.

[Iporeccrl okucneHus u BOcCTaHOBICHUSI. OKUCIUTENN U BOCCTAHOBUTEIN

3.7

XUMUYECKUI SKCIIEPUMEHT: H3Yy4YE€HHE O0pa3loB BEIIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJICHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIHUX IIPUMEPBI OKHCINUTEIBHO-

BOCCTAaHOBHUTCIIBbHBIX peaKLII/Iﬁ (ropeHHe, pCaKkuu pa3jioKCHUI, COC)II/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepuonnueckuii 3akoH. Ilepuogmueckass cucreMa XMMHYECKUX 3JIEMEHTOB
J.W. Menneneesa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KalbLUs U HX
COEIMHEHUN B COOTBETCTBUHU C IOJOXKEHUEM 3JIeMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BBl XUMUYECKOW CBA3M. THIBI KPUCTAIIIMYECKHX
pEmE€TOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPHUCTALINYECKON
peméTk M BHJAa XUMHUecKoW cBa3u. Knaccudukanms um HOMEHKIaTypa
HEOpPraHMYECKUX BeUIeCTB (MEXKIyHapoJaHas W TpUBUAIbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIUXCS K PAa3IMYHBIM KJIACCAM HEOPraHUYECKHUX

COC,I[I/IHCHI/If/'I, IFCHCTUYCCKAsA CBA3b HCOPTraHNYCCKUX BECIICCTB




1.3

Knaccugukarus XUMAYECKHX peakuii Mo pa3IuyHbIM MPHU3HAKAM (IO YUCITY
U COCTaBy y4YaCTBYIOIIMX B PEaKLMHU BEUIECTB, IO TEIUIOBOMY 3(deKTy, 1mo
U3MEHECHHIO CTETICHEeH OKHUCIICHUSI XMMHUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH,
M0 YYacCTHIO KaTajau3aropa). OK30- U DHIOTEPMHUYECKHE pEaKIluH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHUYECKOU p€akuuu
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[Tonsitie 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusx. [lonarue o
FOMOTEHHBIX M TETePOTreHHbIX peakuusax. [loHsTue o0 XUMHUYECKOM
paBHOBecur. DaKTOPbI, BIMSIONIME HA CKOPOCTb XMMHUYECKOW peakluu u

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

1.5

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUU,  DJICKTPOHHBIM  OamaHc
OKUCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakiuu. (CocTaBieHUE YypaBHEHUMU
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMI C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus MEKTPOTUTUYECKON TUCCOLUALUU. DIEKTPOIUTHI U HEANEKTPOIUTHL.
KaTtunonsl, annonsl. MexaHnu3m AUCCOLMALIMH BEIIECTB C PA3IUYHBIMUA BHIAMHU
xuMH4eckoi cBs3u. CreneHs aucconuanui. CuibHbIe U caa0ble 2IeKTPOIUTHIL.
Peaknuu noHHOTO OOMeHa. Y CIIOBHS MPOTEKAHUS PeaKIMii MOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHMs peakiuii. CBOHCTBa KHUCIOT,
OCHOBaHUM W COJE€Hl B CBETE MPEACTABICHHN 00 SIEKTPOJUTUUECKON

AUCCOoHalu. KauecTBeHHbIC PCaKIIM Ha HOHBI. Ilonsatue o TUAPOJIN3C cojieit

1.7

XYUMUYECKUN SKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTAILTUYECKIX
pPEeIETOK HEOPTaHWYECKUX BEILECTB — METAJZIOB U HeMeTayuloB (Tpaduta u
anMasa), CIOXKHBIX BEIIECTB (XJIOpHUJA HATpHsl); UCCIEIOBaHUE 3aBUCHMOCTH
CKOPOCTH XMMHMUYECKON peakuuu OT BO3JCHCTBHUS pa3iMYHBIX (PaKTOPOB;
UCCIIEIOBAaHNE  DJIEKTPOMPOBOJAHOCTH  PacTBOPOB  BEMIECTB, Ipoliecca
JUCCOLIMAITMU  KUCJIOT, Iesloueld W coyied (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEJACHUE OMBITOB, WJUIIOCTPUPYIOMINX TPU3HAKU
MPOTEKAHUsI PEeaKIMii MOHHOrO0 oOMeHa (0Opa3oBaHHME OCaliKa, BBIICICHUE
raza, oOpa3oBaHHWE BOJbI); OMNBITOB, WIUTFOCTPUPYIOUIUX  TPUMEPHI
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakumii (ropenue, peakuu
pa3joXKEeHUs, COCAUHEHHMsI); pacrno3HaBaHUE HEOPTaHWYECKUX BEIIECTB C
IIOMOIIIBIO KAYCCTBCHHBIX peaKHHfI Ha HUOHBI, pemeHI/Ie 3KCHepI/IMeHTaHBHBIX

3aJga4d

HemeTtamnnr u ux COCAUHCHUA




2.1

OO6mas xapaktepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe CTermeHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOHCTBA
MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHUE CBOWMCTBAa Ha MpUMEpPE XJIopa
(B3auMo/ielicTBUE C METaJlJIaMi, HEMETAJUIAMHU, LIEJI04YaMHu). XJIOPOBOJOPOL.
ConsiHast KMCJOTa, XHMHYECKHE CBOMCTBA, IOJIyd€HUE, MPUMEHEHUE.
[elicTBue XJiopa M XJOpPOBOJIOPOJA HAa OpPraHu3M 4eloBeka. Baxueiiine

XJIOpUAbl U NX HAXOXKICHUC B IIPUPOJLC

2.2

OO6mas xapakrepuctuka 3iaemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTereHu oOKucieHus. CTpoeHue U (U3nIeCKrue CBONCTBA
NPOCTBIX BEIIECTB — KHCIOPOAa W Cepbl. AJUIOTPONHBbIE MOAUDUKAIUU
KHCJIOpPOJia M cepbl. XUMHUUECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
dbusnyeckue U XuUMHUYecKue cBoiicTBa. OKCHIBI Cepbl KakK IMPEACTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3HYECKUE U XUMUYECKHUE CBOMCTBA
(oOmre Kak mpeacTaBUTENs Kilacca KUCIOT U crienupuieckue). XUMUYSCKHE
peaxIyu, JeKalre B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucinothl. [Ipumenenue. Colu CepHON KHUCIOTHI, KAYECTBEHHAs PEaKIUs Ha
cynbhar-uoH. HaxoxaeHnue cepol U €€ COeTMHCHUH B MPUPOIe. XUMHICCKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpebl COSTIMHEHUSMU CePhI (KUCIOTHBIE TOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €T0 TIPEI0TBPAICHUS

2.3

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B
npupoje, GU3ndecKkrue 1 XuMHUIeCKre cBoiicTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MYecKhe W XUMHUYECKHE CBOWCTBA, TMOJy4YeHHE U
npumeHnenue. Coiau aMMOHHS, MX (PU3WYECKUE U XUMHUYECKHUE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakiusl Ha MOHbl aMMOHHUSL. A30THasl KUCJIOTa, €€
noyrydeHue, Pu3ndeckre 1 XUMUIECKUe CBOMCTBA (00IIHe KaK MPeICTaBUTEIS
KJlacca KHCIOT W crnenuduueckue). lcmonbp3oBaHWe HUTPATOB M CoNei
aMMOHHSI B Ka4eCTBE MHUHEPAIbHBIX yIOOpeHH. XUMHUYECKOE 3arpsi3HCHHE
OKpYKAroIIel Cpebl COCTMHEHUSIMU a30Ta (KUCIOTHBIE JT0XK]IU, 3arpsi3HEHUE

BO3/yXa, MOYBbI U BOJOEMOB)

2.4

®ocdop, amnorponueie Monudukayu pocdopa, GuzNUECKUe U XUMUYECKUE
cBoiictBa. Oxcun ¢ocdopa(V) u docdhopHas kucnora, Qusnueckue u
XUMUYECKHE CBOMCTBa, moisydeHue. lcmonb3oBanue ¢ochaToB B KavuecTBE

MHUHEpAJIbHBIX YA00peHHiA




2.5

OO6mas xapaktepuctuka 3iemMeHTOB |V A-rpynmbl. OcoOEHHOCTH CTPOCHHSI
aTOMOB, XapakTepHbIE CTENEHH OKHUCICHHA. YTJIEpOJ, aJIOTPOIHbBIE
MOJTU(PUKAIMH, PACIPOCTPAHCHUE B TPUPOJC, (PHU3MUECKUE M XHUMHUYCCKUE
cBoiicTBa. Ancopobuusi. Kpyrosopor yriepona B mpupoae. OKcuasl yrieposa,
X (U3NYECKHe M XMMHUYECKHE CBOMCTBA, JICHCTBHE HA YKHUBBIC OPTraHH3MBI,
MOJTyYeHHUE U IPUMEHEHHUE. DKOJIOTHICCKUE MTPOOIIEMBI, CBSI3aHHBIC C OKCHIOM
yraepona(lV); rumoresa rino0anbHOTO MOTEIUICHHUS KJIMMaTa; MapHUKOBBIN
abdekr. YrompHas kuciora W e€ cond, uX (PU3MYECKHEe W XUMUYECKUE
CBOIICTBA, MOJIyYeHUE W NMpUMEHeHue. KauecTBeHHas: peakiusi Ha KapOOHaT-
noHbl. Vcronp3oBanne kKapOOHATOB B OBITY, MEIHIIMHE, TIPOMBINIUICHHOCTH U

CEILCKOM XO03SHMCTBE

2.6

[TepBoHavabHBIEC MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepojna (MeTaH, 3TaH, STUJIEH, alleTUJICH, JTaHOJ, TJUILEPUH, YKCYCHas
kucioTa). X coctaB m xumudeckoe crpoeHue. IloHsATHE O OHOJOTHYECKH
BOKHBIX BEILECTBAX: XHUpax, OeNmKax, YrieBoJax — W HMX POJIU B >KU3HHU
yelloBeka. MarepuanbHOE€ €IUHCTBO OPraHMYECKHMX M HEOPraHMYECKHX

COEIMHEHUU

2.7

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOMCTBA, IIOJy4yeHHE U
npuMeHeHue. CoennHeHHsT KpeMHuUsl B mpupoje. Ob6uue npeacraBieHus 06
okcuze kpemuus(1V) n kpemHueBoi kuciore. CUIMKAThL, UX UCIIOJIb30BAHNE
B ObITY, MEIUIMHE, TMPOMBIIUIEHHOCTH. BaxHelmue CcTpouTenIbHbIE
MaTepHuaybl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [Ipoliemsr
0€30I1aCHOT0 HCIIOJIb30BaHMsI CTPOMTEIbHBIX MaTepHaJiOB B IOBCEJHEBHOMN

KHU3HHU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHe 00pa3lioB HEOPraHMYECKUX BELIECTB,
CBOICTB COJITHOM KHUCIIOTBI; IPOBEJICHNE KAUECTBEHHBIX pEaKLUi Ha XJIOPH-
MOHbl M HaONIOICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbITHI, OTPa’KaoIIue
¢u3nUecKre 1 XUMHUYECKUE CBOWCTBA raJIOTEHOB U MX COeIMHEHUH (BO3MOKHO
HCIIOJIb30BaHNE BUJIEOMATEPHUAIOB); O3HAKOMJIEHHE C O0Opas3lamMH XJOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COeIUHEHHSIMHU
(BO3MOXHO HCIIOJIB30BAaHME BHUACOMATEPUAIOB); HAOJNIOACHUE TIpoliecca
o0yTJIMBaHUS caxapa MoJ JeicTBUEM KOHIIEHTPHUPOBAHHOM CEpHON KUCIIOTHI;
U3Y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEICHNE
Ka4eCTBEHHON peakiuu Ha cynb(aT-uoH W HaOMIOJeHHE TMpH3HaKa eé

MIPOTEKAHUS; O3HAKOMJICHHE ¢ (PU3NIECKUMH CBOMCTBAMU a30Ta, pocdopa u ux




COCTMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPHANIOB), OOpa3laMu
a30THBIX U (GOCPOPHBIX YAOOPEHUI; oydeHUue, cCOOMpaHue, paclio3HaBaHUe
U U3y4CHHE CBOMCTB aMMHaKa; IpPOBEJECHHE KaueCTBEHHBIX PEeaKLUil Ha MOH
amMmMmoHUS W ¢ochaT-MOH W U3yYCHHE MPHU3HAKOB WX THPOTEKAHUS,
B3aUMO/ICHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEPUAJIOB); M3YYEHHE MOJENEH KpUCTAIIIMYECKUX
pewérok ainMmasa, rpadura, QyiepeHa; O03HaAKOMJIEHHME C IPOLECCOM
a1copOIMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHUe, cOOMpaHue, paclio3HaBaHUE M HU3YYEHHUE CBOMICTB
YIJIEKUCIIOro Ta3a; MPOBEACHHE KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CHJIMKAaT-MOHBbl U M3Y4YEHHE IPU3HAKOB MX HPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIMEN CHIMKATHONW MPOMBIIIJIEHHOCTH; PELIEHHE IKCIIEPUMEHTAIBHBIX

3a/ay4 1o tTeMe «BakHelIe HeMeTanabl M UX COeAUHCHUS

MeTanibl U X COSAMHEHUS

3.1

OO0w1ast XapakTepUCTUKAa XUMHUUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuogmueckoil cucreme xummyeckux snemeHToB JI.H.
Menneneesa u ctpoeHus aromoB. CTpoeHHre MeTailIoB. MeTandeckas CBA3b
U MeTaJUIMYecKas KpUCTalJIM4yecKass pemeTka. ONeKTPOXUMHUYECKUN P

HaHpH)KeHI/Iﬁ MCTAJJIOB

3.2

duznyeckue U XMMHUECKHUe CBOcTBa MeTauioB. OO0IIre criocoObl MOMyYeHuUs
MeTasuioB. [ToHsITHE O KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI UX OT
koppo3uu. CruiaBsl (cTajib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

3.3

[I{erounble MeTauIbl: NOJIOkEeHUE B Ilepuonnueckoil cucreMe XMMHYECKUX
anemenToB .M. Menneneesa; cTpoeHre UX aTOMOB; HaXO0KJICHUE B IIPUPOJE.
duznyeckue 1 XUMUYECKHE CBOICTBA (Ha MpuMepe HaTpus U Kaius). OKCHIbI
U TUIPOKCUIBI HATpus U Kanud. [IpuMeHeHue IEeIOYHBIX METAIUIOB U UX

COeTMHEHNN

3.4

[llenouyno3eMenbHbIe METAJIBI MarHui W KajdbIUi: IIOJOXKEHHE B
Ilepuonuueckoit cucremMe xumuuyeckux dnemeHToB J[.M. MeHnneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJIE€HWE B mpupoje. Ouznueckue U XMMUYECKUE
CBOMCTBA MarHvsl M Kajblius. BakHeWmne coeauHeHUs KalbIus (OKCHI,

TUAPOKCHI, COJH ). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromuHui: nosoxxenue B [lepnonuueckoil cucteMe XMMHUYECKUX JIEMEHTOB

.M. MenneneeBa; CTpo€HUE aToOMa; HaxoxKaeHue B npupoje. Ouzmdeckue n




XUMHUYECKHE CBOWCTBA amoMHHHS. AMOTEpHbIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepruonnueckon cucTeMe XUMUYECKUX eMeHToB 1. M.
MeHneneeBa; CTpOCHHE aToMa; HaxXOXJCHHE B Ipupojae. Pusnyeckue u
XUMUYECKHE CBOMCTBA >kene3a. OKcuabl, THAPOKCUIbI U conu sxeneza(ll) u

xenesa(lll), ux cocras, cBOMCTBA U MTOTyYCHUE

3.7

XUMHUUYECKUH HKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3ljaMHi METAJIJIOB U CILIABOB,
X (PU3NYECKMMHU CBOWCTBAMHM; M3YYEHHUE PE3yJIbTaTOB KOPPO3UU METAIIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aMMOJICHCTBUSL OKCHIA KajlblUsig M HaTpus C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB); MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI;
nporecca TOpEHUs JKele3a B KUCIOpoAe (BO3MOXHO HCIOJNb30BAHUE
BUJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKLIUI HA HOHBI
(MarHus, Kanublus, aloMuHUs, 1uHKa, xenesa(ll) u xenesa(lll), memxu(ll);
HaOJIr0IeHUE U OITMCaHKE MPOLIECCOB OKPAIIMBAaHUS IJIAMEHU HOHAMU HaTpus,
Kamuss M Kanblusg  (BO3MOXKHO  MCIIOJNBb30BaHUE  BHJIEOMATEpPUAIIOB);
uccienoBaHie aM(OTEpHBIX CBONCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCUIA
LIMHKA; pelIeHne FKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxHelme MeTaibl

N UX COCOAUHCHU

XUMHS U OKpY>KaroIlas cpena

4.1

Hosrlie MaTCepHraJibl 1 TEXHOJIOTUH. BemiectBa n MaTcpHuaJibl B MMOBCEIHEBHOM
JKU3HH YeJIoBeKa. XUMUS U 300pPOBLE. be3omacHoe UCIIOIB30BaHNE BEMISCTB U
XUMHUYCCKHUX peaKI_[I/Iﬁ B 6BITy. HepBa;I IoMoIb MMpU XUMHUUYCCKHUX OXKOraX U

OTpPaBJIEHHUSX

4.2

OCHOBBI  JKOJIOTMYECKOW  TIPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [IIK. Ponbs xumMuu B peliieHuH 3K0JI0IHYECKUX MTPOoOIIeM.
[TpuposHble MCTOYHHMKHU YTJIEBOJOPOIOB (yrojb, MPUPOJIHBIM ra3, HedTb),

MMPOAYKTHI UX Hepepa60TKI/1, HX poJib B GBITy 1 TPOMBIIIJIICHHOCTH

4.3

XHUMUYECKUMN SKCIICPUMCHT. U3YUCHUC 06pa3I_IOB MaTcpHraJioB (CTCKJ'IO, CIIJIaBbI

METAJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)




IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHose PI'OC

1

IIpencraBnenue:

11

O II03HABAEMOCTU SIBJICHUI MNPUPOIbI, MOHUMAHUE OOBEKTHUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIel KyJIbTYpbl M IMPaKTUYECKON
NeSITeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOro OOIIECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

O HaY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbBHBIX U
TCOPCTUUCCKUX MCETOAAX HUCCICAOBAHUA BCIICCTB MU U3YUCHUA
XUMHNYCCKUX peaKHHﬁ; YMCHHEC HCIIOJB30BaTb MOJACIN  IJIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax npodeccHoHaTbHON eATEeIbHOCTH, CBSI3aHHBIX C XUMHEN
U COBPEMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMH Ha JOCTHKCHUAX
XUMHYECKON HAayKH, YTO MO3BOJMT OOYUYAIOIIUMCS paccMaTpuBaTh
XUMUI0O Kak cdepy cBoei Oyaymied  mpodecCHoHAIbHOU
NEeATeNbHOCTH M CAENaTh OCO3HAHHBIM BBIOOP XMMHHM Kak
npoUILHOTO MpeaMeTa MPH Tepexojie Ha YPOBEHb CPEIHETO

o011ero oopa3oBaHus

Bnagenue cucreMoil XMMHMYECKHX 3HAHUM U YMCHHUC NPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:

2.1

Ba)XHEHININE XMMHYECKUE IIOHATHS: XUMUYCCKHH JJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJTHOPOJHAS CMECh, OTHOCHTEIbHBIE aTOMHAas W MOJICKYIspHAs
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAS Macca, MOJISPHBIN
00BEM, OKCHJ, KUCIIOTa, OCHOBAaHHE, COJb (CpelHss), XUMUYecKas
peaKIvs, peaklUh COCTUHEHUS, PEaKIMU Pa3JIOKECHUS, PEaKINH
3aMeIeHUs], Peakllul OOMEeHa, TEIUIOBOM A(PQEeKT peakiuu, 3K30- U

OHAOTCPMHYCCKUEC pCaKIHWKU, paCTBOP, MAacCoOBaA OOJI XUMHUYCCKOI'o




JIEMEHTa B COCIUHCHHWH, MaccoBas IO U IPOLICHTHAs
KOHLIEHTPALIXs BEILIECTBA B PACTBOPE, SLIPO ATOMA, JJIEKTPOHHBIN CII0U
aToma, aToMHas oOpOHuTajb, PaAUyC aToMa, BAJIEHTHOCTb, CTEIEHb
OKUCJICHHUs, XUMUYECKas! CBA3b, JIEKTPOOTPULIATEIIbHOCTD, ITOJISIpHAs
U HENOJIIPHAs KOBAJICHTHAS CBsA3b, MOHHAS CBS3b, METAUINYECKAS
CBSI3b, KpUCTAJNINUECKAs pelIETKA (aTOMHasl, HOHHAs, METaJUIMYECKas],
MOJIEKYJIIpHasi), UOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEINEKTPOJIUT,
EKTPOIUTUYECKAs JUCCOLMAIMS, PpPEakUud HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUU, OKUCIHUTENb U
BOCCTAHOBUTENb, OKHCICHHE M BOCCTAaHOBJICHHE, JJIEKTPOIIH3,
XMMUYECKOE pPaBHOBECHE, OOpaTHUMble U HEOOpaTHMbIE DPEaKLUH,
CKOPOCTb XUMHYECKOW peakuuu, katanmsarop, IIJIK, xopposus

MCTaJITIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAraloIMe 3aKOHbl XUMMH: 3aKOH COXPAaHEHHsI Macchl,
nepuoanueckuil 3akoH J[.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TCOpUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHUs:, TCOPUA

SHCKTPOJ'II/ITI/I‘-ICCKOI\/JI JUCCoranmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TMPaBWJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaiabl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaUIbl U
CIUIaBBI, TPOIYKTHI MepepabOTKH  MPUPOAHBIX  HCTOYHUKOB
YTJI€BOAOPOAOB (YIJIs, IPUPOJHOIO ra3a, HepTu) B OBITY, CEIBCKOM
XO3SCTBE, Ha TPOM3BOJCTBE W TOHMMAaHHWE 3HAYEHUS >KUPOB,
OenKoB,  YIJIEBOJOB s  OpraHM3Ma  4YelloBeKa;  yMEHHue
MPOTHO3UPOBATh BIIMSHHUE BEHIECTB M XUMHUYECKHX IPOIECCOB Ha

OpPraHM3M Y€JIOBEKa U OKPYXKAIOUIYIO IPUPOIHYIO CPENY

3.2

YMCHHUEC UHTCTPUPOBATL XUMHUUYCCKUC 3HAHUA CO 3HAHUAMHU APYTrUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OmbITa padoThI C Pa3INYHBIMU HCTOYHUKAMU HH(OpMaLIUU
M0 XMMUU (Hay4Hass MU HAY4YHO-TIOMYJISIpHAsl JUTEparypa, CIOoBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OICHHBATh WH(POPMAIUMIO O BEIIECTBAX, HX
MpEeBpalICHUSIX M NPAKTHUYECKOM MPUMEHEHHMH U  yMEHHE

HCIIOJIB30BaTh €€ AJIg PCUICHU A y‘-Ie6H0-H03HaBaTeHLHBIX 3aga4




BJ'IaI[eHI/Ie OCHOBAMH ITOHATHHHOI'O amnrmapara U CHMBOJHUYCCKOI'O

S3bIKa XUMHH JUTSI COCTaBIICHHS (POPMYIT HEOPTaHHMUECKUX BEIECTB,

4 YpaBHCHUH XHMMHYECKUX PEAKLIHUM; OCHOBAMM  XUMHUYECKOH
Homenkarypsl (IUPAC u TpuBHanbHOI)
YMeHue o0bACHATH CBA3b MOJOXKEHHS deMenTa B [lepuonnyeckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsij sapa, OOIIee YHCIIO
AJNIEKTPOHOB), paclpeAe/iEHUEM DIIEKTPOHOB [0 HIHEPreTHYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPUOOB, KATUS U KaJIbLIU
[IpencraBnenue O  MNEPUOJUYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (pauyc aToMa, JIEKTPOOTPULIATETHHOCTH ),

6 MPOCTBHIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHHUSI JJIEMEHTOB B
[lepuoguueckoit cucteme (B MaiblX MEpUOJAX U TJIABHBIX
MOATPYIINAx) U JIEKTPOHHOTO CTPOCHUSI aTOMa

7 YMmenue kiaccupuImpoBaTh:

7.1 XAMHYECKHUE DJIEMEHTHI

7.2 HEOpraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHune ornpenensTh:

8.1 BAJICHTHOCTh M CTENEHb OKUCIICHHUS] XUMUUYECKHUX 3JIEMEHTOB, 3apsi]l

' HOHA

8. BHJI XUMHUYECKOW CBSI3M W THUI KPUCTAJUIMUECKOW CTPYKTYpPHI B

' COEIMHEHUSIX

8.3 XapakTep Cpelibl B BOJHBIX PACTBOPAaX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBath (HPU3NUECKHe U XUMUYECKHE CBOMCTBRA:
MPOCTBIX BEIIECTB (KHUCIOPOA, O30H, BOJOPOA, TpaduT, anmMas,

9.1 KpeMHu#, a3or, ¢ocdop, cepa, XJop, HaTpui, Kajauil, MarHuii,
KaJIbIIUH, ATFOMUHHM, JKEJIe30)
CJIIOKHBIX BEUIECTB, B TOM YMCII€ MX BOJHBIX PAcTBOpPOB (BOJA,

9.5 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHUIBI M THIPOKCHIBI

metaiioB |-llA rpynm, amromunus, mequ (1), nmuaka, xenesa (11 u

I11), okcunpr yriepoaa (I u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepor (IV u VI), cepHucras, cepHas, a30THUCTas, a30THasd,

docdopHas, yronpHas, KpeMHHUEBasE KUCIIOTA U X COJIH)

MPOTHO3UPOBATh M  XapaKTEpU30BaThb CBOMCTBA BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, IPUMCHCHUC BCIUICCTB B

%3 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh MPOTEKAHUS
XUMHAYECKHX TPEBPANICHUN B Pa3JIHMUHBIX YCIOBHSIX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEaKIIHA,
B TOM YHUCJIE:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIT
10.3 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIAcCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKTAIOIINX TEHETUYESCKYIO B3aUMOCBSI3b MEX/Ty HUMHU
11 YMeHue BIYUCIISATh (TPOBOUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJICKYJSIDHYIO M MOJISIPHYHO MaccChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSAM XHMHYECKUX PEAKIUNd U HAXOAUThb KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEaKIInu
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMM  METOJlaMH  HAy4YHOTO TIO3HaHMUS (HAOIIOJEHUE,
191 M3MepeHHe, IKCIIEPUMEHT, MOJISTTMPOBAHIE) TIPU U3YUECHUH BEIIECTB
' U XUMHYCCKHX SIBJICHHH;, yMeHHEe CHOpMYJIMPOBAThH MPOOIeMy W
MIPENTIOKUTh MYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0H M JIa0OPaTOPHBIM 000PYIOBAHHEM
MpaBUIaMHu 0e30macHOro oOpareHus c BEIIIECTBAMH,
WCIOJIb3YEMBIMH B TIOBCEHEBHOM XKM3HU, IPABIIIAMU MTOBEACHUS B
12.3 LesX cOepexeHus 37I0POBbSI U OKPYXKAIOMIEH MPUPOIHON CPEIIbI;

MMOHMMaHUE Bpesia (OMAaCHOCTH) BO3/ICUCTBUS HA KUBBIE OPraHU3MBbI
onpeeaEHHBIX BEIIECTB, croco00B YMEHBIIECHUS u

IpeaAOTBPAIICHHUA UX BPCAHOT'O BOSI[GIZCTBPISI




13

Hammaue IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYHICCTBICHUSA

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

131

HU3YyUCHUC u OIIMCaHHuC (1)I/IBI/II-I€CKI/IX CBOICTB BCIICCTB,
O3HaKOMJICHHUC C (bI/ISI/I‘IeCKI/IMI/I U XUMHUYCCKUMU ABJICHUAMU, OIIBITHI,

WJUTIOCTPUPYIOLINE TPU3HAKU ITPOTEKAHNUSI XUMUUECKUX PEaKIMM

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

NOJy4YEHHE KHUCIIOpOJa M U3Yy4CHHE €ro CBOMCTB; IOIy4ECHUE
BOJIOPO/Ia U U3YYEHHE €r0 CBOMCTB; MOJIy4YCHHE YIJIEKUCIIOrO ra3a u
M3Y4YEHHE €ro CBOMCTB; IIOJyYE€HHE aMMHaKa W M3y4yeHHUE €ro

CBOWCTB

13.4

MPUTOTOBIICHUE PACTBOPOB C OMpeneIEHHOW MaccoBOM Jolei

PacTBOPEHHOTO BEIIECTBA

135

NPUMEHEHUE  MHAUKATOpOB  (JlakMyca,  METWJIOpaHXka U
benondranenna) 1 onpeaeNeHus XapakTepa Cpellbl B pacTBOpax

KHCJIOT U ILEJI0OYEN

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOMCTB HCOPraHM4CCKUX BCIICCTB
PA3JIMYHBIX KJIACCOB; U3YUCHUC B3aMMOACHCTBUS KUCIIOT C MCTajlllaMu,
OKCHJaMU MCTaJIJIOB, PaCTBOpHUMBIMHA )51 HCPACTBOPUMBIMHA
OCHOBAHHAMH, COJISIMU; IIOJIYYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OJHOro McCTajlyia Jpyrum M3 pacTBopa COJIH,
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB THUAPOKCHUIOB aJIFOMHUHUSA U

IIUHKa

13.7

pelieHue SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COETUHEHHI; «INEKTPOIUTUYECKAS
IoMcconuanussy, «BakHeHnne HeMeTalNIbl M WX COEIWHCHUSY,

«BaxxHelIe MeTayuibl 1 UX COEIUHEHUI»

13.8

XUMHAYECKHE  OKCIEPUMEHTHI, HUIIOCTPHPYIOIIUE  TPU3HAKK
MPOTeKaHHUs PeaKkLuii HOHHOTO 0OMEHa; KaueCTBEHHBIE PeaKkIui Ha
MPHUCYTCTBYIONINE B BOJHBIX PAacCTBOPaX MOHBI: XJOPHI-, OpOMU/I-,
nonua-, cynedar-, ¢ocar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHHUSI, MarHUsl, KaJIbIIHs, aTFOMHHH,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:




MPE/ICTaBIATh pPE3yJabTaThl SKCIepUMEHTa B (opMe BBIBOJOB,

141 JI0Ka3aTeNbCTB, TPAQUKOB U TAOMUI M BBISBIATH SMIIMPHUECKUE
3aKOHOMEPHOCTH
yCTaHaBJIMBaTh  CBA3M  MEXJIYy  pealbHO  HaOIr0aeMbIMU
14.2 XUMUYECKUMHU SIBJIEHUSIMHM U IIPOLECCaMM, IPOUCXOJAIIUMU B

MaKpO- 1 MUKpPOMHUPCE, OOBACHATH IMPUYUHBI MHOFOO6pa3I/I${ BCIICCTB

INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMUH

Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 IlepBoHayaIbHBIE XUMUYECKUE TTOHATUS
11 Yucrtsle BemecTBa u cMecu. CriocoObl pasiesneHus cMeceit
1 ATOoMBI M MONEKyJIbl. XHMHYECKHE 3J€MEHThl. CHMBOJIBI XMUMHYECKHX
' 211eMeHTOB. [IpocThie U Cl10KHBIE BEIIECTBA.
13 Xumnueckasi (opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
' CreneHb OKUCIIEHUS
3aKkOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs AaTOMHas Macca.
1.4 OTtHocuTenbHAs MOJIEKYJIIpHas Macca. MaccoBasi 1011 XUMUYECKOTO dJIEMEHTa
B COEAMHEHUU
L5 KonnyectBo BemectBa. Monb. MossipHas macca. MossipHblii 00BEM Ta30B.
' B3anMocBA3p KOIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 dusnuecKkue U XUMHUYECKHUE SIBJIICHUS. XUMUYECKas Peakuus U €€ NPU3HAKHU.
' 3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHUUECKHE YPaBHEHUS
5 [Iepnonnueckuit 3axkoH u llepuoauyeckas cucreMa XMMHYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. lleproguyeckas cucTeMa XUMUYECKHX JIJIEMEHTOB
2.1 J.1. Menneneesa. Ilepuoast u rpynnel. @U3n4Yeckuili CMBICI MOPSIKOBOIO
HOMEpa, HOMEPOB MEPHUOJIA U TPYIIIIBI dJIEMEHTA
Crpoenne atoMoB. CoctaB aroMHbIX siaep. M3otonel. Dnexktponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XMMHMUYECKHUX JJIEMEHTOB
[Tepuonnueckont cucremsl .. Menaeneena
23 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHX AJIEMEHTOB IEPBBIX TPEX
' NEpUOJIOB, Kalus, KaiublMs (paguyca aTOMOB, 3JEKTPOOTPHULATEIBLHOCTH,




MECTANIMYECCKUX W HEMETAIIIMYCCKHUX CBOﬁCTB) n ux COG,I[I/IHCHI/II\/'I B
COOTBCTCTBHH C IIOJIOXKCHHEM OJIICMCHTOB B HepnozmquKOﬁ CHUCTEME U

CTPOCHUECM HX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBs3b. KoBaneHTHas (mojisipHass W HEMOJSIpPHAs) CBS3b.
DNeKTPOOTPULIATEILHOCTh ~ XUMHMUYECKMX  3jeMeHTOB. MoOHHas  CBs3b.

Merannndeckas CBSI3b

3.2

Tunsl KpuCTaUIMYECKUX pPEmETOK (aTOMHas, HOHHAs, MeTauindyeckas),
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTALIMYECKON PEIIETKH U BHUA

XUMHUYECKOM CBSI3HU

Baxwneimue npeaACTaBUTCIM HCOPraHUYCCKHUX BCIICCTB. Hemerannel u ux

COCIMHCHNA. MeTtamisl 1 UX COCIUHCHUA

4.1

Krnaccudpukanus ¥ HOMEHKJIATypa HEOPTaHWYECKUX COCIWHEHUMN: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yroInue; OCHOBaHWK (IMIENOYM W HEPaCTBOPHUMBIC OCHOBAHUS);
KHUCJIOT (KUCIIOPOJCONCpKALIME | OECKUCIOPOJHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

4.2

Ou3nYecKue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/1a, XJIOpa, KUCIOPOJa, Cephl, a30Ta, pochopa, yriaepoia, KpeMHHUS

4.3

dusznyeckue U XUMHYECKHE CBOMCTBA MMPOCTBIX BEIICCTB-MCTAJJIOB: JIMTHA,
HaTpusd, KaJIid, Marivisd U KaJIbOus, aJIlOMUHUA, KEJIC3a. 3J’I€KTpOXI/IMI/I‘IeCKI/Iﬁ

paa HaprI)KeHHI’I MCTAJIJIOB

4.4

dusnyueckne U XUMHYECKUE CBOWCTBA BOJOPOJHBIX COSAMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnueckue U XMMHYECKHE CBOWCTBA OKCHIOB Hemerawio: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrinepona(ll, 1V), kpemuus(IV). [Toay4enue

OKCHUJ0B HEMETAJIJIOB

4.6

Xumnueckue coiictBa okcuaoB: MetawioB |A-IIA rpymn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHHM M aM(DOTEPHBIX TUIPOKCUIOB (Ha IPUMEPE
TUAPOKCHJIOB AJIOMUHHUSA, JKeie3a, LHMHKA). [lomydyeHne oOCHOBaHUN W

aM(OTEepHBIX THIPOKCUIOB

4.8

OO6mue XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOJOPOTHOM,

CEpHHUCTOM, CEpHOM, a30THOH, (HoCPOpHOIA, KPeMHHUEBOH, YyroibHOH. Oco0bie




XMMHYECKHE CBOMCTBA KOHIUEHTPUPOBAHHOM CEPHOM M A30THOM KHCIOT.

[Tonyyenue kucior

4.9

OOue xuMUYecKre CBoWcTBa cpennux coneil. [lomydyenue coneit

4.10

[Tomy4yenue, coOupanue, pacro3HaBaHHE BOJOPOJA, KUCIOPOJa, aMMHAKa,

YTJIIEKUCIIOTO ra3a B JlabopaTopuu
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HOJ'Iy‘lCHI/Ie aMMHuakKa, CGpHOfI M a30THOM KHCJIOT B IMPOMBIIIJIICHHOCTH. O6H_[I/Ie

CHOCOOBI TIOJTYYSHHS] METAJUIOB

4.12

I'eneTnyeckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

XUMHUYECKUE PEAKIUU

5.1

Knaccuukanuys XuMHUECKIX peakiiii 0 pa3TMYHbIM MPU3HAKAM: 110 YHCITY U
COCTaBYy Y4YacCTBYIOLIMX B pEaKIMM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

M3MCHCHMIO CTCIICHSH OKHMCICHUS XUMUYECKUX YJIEMCHTOB

5.2

TermnoBoit APPeKT XUMUYECKOH peaknuu, TEPMOXUMHUYECKHE YpaBHECHUS.

OK30- 1 OQHIAOTCPMHUUCCKUC PCAKIINH. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKHCIUTENBHOBOCCTAHOBUTEIBHBIE peakui. OKUCINUTENN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OajiaHC

OKHCIIMTEIbHOBOCCTAHOBUTEIILHOMN pCakuuun

5.4

Teopus >MEKTPOTUTHIECKON Aucconrai. KaTtuoHbl, aHHOHBI. DJIEKTPOIUTHI

H HCOJICKTPOJIUTHI. CunbHBIC U cl1a0ble SJICKTPOJINTHI. Cremnenb JAUCCOMaIIn

5.5

Peaknun MoHHOTO oOmeHa. YcimoBus IMPOTCKAHUA peaKLII/Iﬁ HOHHOTI'O O6M€Ha,

ITOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINN

XHMHS ¥ OKpYXarolas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKHM3HU 4YelloBeKa. be3omacHoe
MCIOJIb30BAHUE BEIIECTB M XUMHUYECKUX pPEaKLUUil B J1abOpaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OXKOT'aX U OTPABJICHUAX

6.2

XUMHUYeCcKOoe 3arps3HEHHEe OKpyXarouied cpeabl (KHCIOTHBIE —JIOXK[IH,
3arps3HEHUE TOYBBI, BO3AyXa U BOJAOEMOB), CIIOCOOBI €ro MPeJOTBPALCHUS
[Ipenensnas pomyctumasi koHueHTtpauus semectB (IIJK). Ponp xumuum B
pelIEHUH HKOJOTHYECKUX NpobieM. YcuieHue mapHUKOBOro s¢dexra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azoTa, pocdopa, yriepoaa, KpEMHHUS U UX COEIMHEHUN B
GBITy, MCIUIUHEC, IMMPOMBINUICHHOCTU H CCJIILCKOM XO3SMCTBE. HpI/IMeHeHI/Ie

METa/UIOB M CIUIaBOB (CTajb, YyT'yH, AIOPATIOMUHUNA, OpoH3a) B OBITY H




IMPOMBIINIJICHHOCTH UX COG,Z[HHCHHfI. IlousTre o KOppO31Hr METAJLIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[TpupoaHble MCTOYHHMKH YTIIEBOJOPOJOB (Yroib, MPUPOAHBIA Ta3, HEDTH),

o4 MPOAYKTHI UX MepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIECHHOCTH
[lepBoHavasbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIUHEHUSX
6.5 yriepoza (MeTaH, 3TaH, STHJIEH, alleTHIICH, 3TaHOJI, TNINLEPUH, YKCYCHAas KUCIIOTA).
' [TousiTHEe 0 OMOJIOrMYECKH BaXKHBIX BEILIECTBAX: JKUPaAX, OeNIKax, YIriIeBoax — H UxX
POJIN B )KU3HH YEIIOBEKA
7 Pacuérsr:
7.1 1o hopMynamM XUMHUYECKUX COCAMHEHUI
7.2 Macchl (MaccoBOM) T0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYCCKUM YPABHCHHSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIM ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

OI'C Mos mkona

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'C Mos mkona
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