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[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHHMSI OCHOBHOM
00pa3oBaTeIbHOUNPOrpaMMbl OCHOBHOT000IIEr000pa30BaHus, IPEICTABICHHBIX B
OI'OC 00O, a Takxe Ha OCHOBE (efepalibHO padoyeil mMporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHLENIMHU NPEnojJaBaHus ydyeOHOro mnpeamera «XuUMUA» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma 1mo XxuMuu Ja€T TpEACTaBICHHE O IENsIX, OOIIel cTpaTeruu
oOydeHHMs, BOCHHMTAHMS M pPa3BUTUSA OOYYaIOLIUXCS CPEACTBAMHU y4eOHOro
npenMera, YCTaHABJIMBAET o0s13aTeIbHOE IPEAMETHOE COJIepKaHue,
npelycMaTpUBaeT paclpesesieHne €ro mo KiaccaM M CTPYKTYPUPOBAaHHUE I10
paszieraM M TeMaM MPOrpaMMbl MO XHMHUH, ONpPENESeT KOJUYECTBEHHBIE WU
KayeCTBEHHbIE XapaKTePUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbBHOCTh ~ M3YYEHHUS XUMHUHU €  Y4YETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tmpolecca, BO3PACTHBIX
0COOEHHOCTEH  O00ydwarouuxcsi, Ompeaenser BO3MOXKHOCTH — MpeaMera s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs, a Takxke TpeOOBaHMN K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromierocss Mo OCBOCHHIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHUMHUH CIIY’)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PEHHUS
oOy4aromierocsi, €ro MpejCcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJiib UrparoT (GopMUpYEMble XHMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHHIX
HHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHICHUS TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuennexumun:

CHOCOOCTBYET  peaju3allil  BO3MOXHOCTEW Uil  CaMOpa3BUTHA U

(bOpMHUPOBAHUSKYTHTYPBUTHYHOCTH,EE00IIEHN (D YHKIIMOHATHHOUTPAMOTHOCTH;

BHOCHUTBKJIJIB(OPMUPOBAHHUEMBIIIUICHUSIUTBOPUECKIUXCITOCOOHOCTEMN
OOy4aloIMXcsi, HAaBBIKOB WX CaMOCTOATENBHOM  y4eOHOM  JesITeIbHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCETHEBHOIKU3HH, TAKUBIPOPECCHOHATBHON IEATEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETIOCTHOTOB3I IS IaHAC AUHCTBOIIPUPOIBINYETIOBEKA, IBISETCAOTBE TCTBEHHBIM
3TanoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINuXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUs B OOYyYEHHHM XUMHUU OOECHEeUMBAIOTCS CleUU(PUKON
COepKaHMsl  y4eOHOTO  TMpeaMeTa, KOTOPBIM  SBISETCS  NEeJaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011Iero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMHCS CHUCTEMBbI IMEPBOHAYATBHBIX TMOHATHUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACIBHBIX 3HAUUMBIX TOHATHH
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:kaHHusl MPOrpaMMbl N0 XUMHHU cPopMHpOBaHA HAa OCHOBE
CUCTEMHOro monaxona k e€ usyudeHuto. Cojep’kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHATUHOXUMHUYECKOMIIIEMEHTEHBEIIIECTBEUCUCTEM BITTOHATUHOXUMHYECKOM
peakiuu. OO0 OSTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl IO MPUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTOYYEHHUIKAaKOCHOBBIBCEIOECTECTBO3HAHUS;

— Ilepuoanueckorozakona/l.M1.MenaeneeBakakOCHOBHOT 03aKOHAXUMHUH;

— YYEHHUSOCTPOCHUMATOMAu XUMUYECKONCBA3H;

— TpeACTaBIeHUN 00 DIIEKTPONUTHYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUS pAacCMATPUBAIOTCA HA OCHOBE 3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K APYTOMY, BBITIONHSA (PYHKIIUU OOBSICHEHHS U TPOTHO3UPOBAHMSICBOICTB,
CTPOEHHMS U BO3MOKHOCTEHN MPAKTUYECKOTO0 TPUMEHEHHUS U MTOTYyUYEHHS U3y4aeMbIX
BEILECTB.

OcBoeHHE TMPOTpaMMbl IO XUMHH  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUYECKON COCTABJISAIOLIECH HAYYHOM KapTUHBI MUpPA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHONIIEHUS K HAyYHOMY 3HAHHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XHMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHUUH3PaHEe3YICHHBIXYUeOHBIXITPEAMETOB  « OKPYKAIOIUUMHUDY,
«buonorus.S—7xmaccemu«duzuka. 7Kmace».

[Ipy wW3yyeHWHM XUMHHM TPOUCXOAUT (POPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUECKON
NEATEIbHOCTU YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHUU CHUCTEMbI XUMUUYECKHUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX IOJI0KEHUM,
JOCTYMHBIX0000IEHUMMHUPOBO33PEHUECKOTOXapaKTepa, A3bIKaHAYKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAaHUS TPH HW3YYCHHUU BEIIECTB W
XUMHAYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUH H
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIBCKOM
NEeSATENbHOCTH, OCBOEHHUU TNpPaBHJI O€30MacHOro OOpalleHusi C BEIIECTBAMHM B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIH TaKUe 1eU, KaK:

— (OopMHpOBaHME HHTEJUIEKTYyaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOYy4YEeHHMs Ha CHCTeMaTH4ecKoe MpUOOLICHUE
oOydJarommxcs K CaMOCTOSTEIbHOM MO3HABATEIbHON AESATENBHOCTH, HAYYHBIM
METOJIaM TO3HAHMS, (POPMUPYIOMIMM MOTHMBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMHH,

— obecrnieueHne yClIOBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YyYarOIIMMUCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, TMO3HAHMS M CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIIETCHIIMI), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCSATCIbHOCTH;

— (opmupoBanue oOmEeH (QYHKIIMOHATIBHOW M  E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJE€ YMEHUH OOBACHITH W OICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, WCIOJb3Ys 3HAHUA M OIBIT, MOJyYeHHBbIE MPU HU3yYEHUU
XUMHH, TPUMEHSTh HX IMpPH peIIeHUd MpoOdJieM B TMOBCEJHEBHOW KHU3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE y OOydYalOIMXCA TyMaHUCTHYECKUX  OTHOIICHHH,
NOHMMAHUS 1EHHOCTH XHUMHYECKUX 3HAHUM I BBIPAOOTKH HKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJCHUSI B OBITY W TPYIOBOM NEATEIHHOCTH B IIENAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO H
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(UiIs M HAIpaBIECHHOCTH JajbHeHIero
o0yJeHUsI.

OOmiee 4uCAO 4YacoB, OTBEAEHHBIX I H3YYEHUS XHMHUM Ha YpPOBHE
OCHOBHOT000111eT0 00pa3oBaHus, coctaBigeT 136 yacoB: B8 kiacce — 68 yacoB (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

BocnurareabHbINNOTEeHIHATNIPeAMeTa« XUMHN»Peain3yercsauepes:

v MaxkcCHMaJllbHOE UCII0JIb30BaHUE BOCITUTATEIbHBIX BO3MOKHOCTEH
cojiepKaHusIydeOHOTronpeIMeTaalIihOpMUPOBAHUSIYOO0 yHAOLIUXCS



POCCHICKUX TPATUITMOHHBIX JYXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX
IIEHHOCTEW, POCCHICKOTO  HMCTOPUYECKOTO  CO3HAHUS HA  OCHOBE
HUCTOPUYECKOTO TIPOCBEIICHUS; TMOA00P COOTBETCTBYIOMIECTO COMCPKAHUS
YPOKOB, 3aJIaHUiA, BCIIOMOTATEIbHBIX MATEPHAJIOB, MPOOJIEMHBIX CUTYaIHH
JUTs1 OOCYXKIICHUH;

BKIIFOUCHHE B pPabO0OYyl0 MPOTpaMMy IIEJIEBBIX OPHUEHTHPOB PE3YIHTATOB
BOCIIUTAHUS, WX Y4YET B OINPEACIICHUM BOCIHUTATEIbHBIX 3a7a4 YPOKOB,
3aHSTHUM;

BBIOOP METOJIOB, METOJIHUK, TEXHOJIOTHH, OKa3bIBAIOIIUX BOCIUTATEIBHOE
BO3/ICHCTBHE HAa JUYHOCTh B COOTBETCTBHM C BOCIUTATEIBHBIM HCAIIOM,
IENbI0 M 3aJadyaMd BOCIUTAHUS, IEJICBBIMH OPHUCHTHPAMH PE3yJIbTaTOB
BOCIIUTAHUS; peaju3alli0 I[PUOPUTETa BOCHUTAHUS B  y4eOHOH
JIESTCIIEHOCTH,

NPHUBJICYCHUE BHUMAaHUS 00YYarONIUXCsl K ICHHOCTHOMY aCIeKTyH3y4aeMbIX
Ha ypOKax MPeJAMETOB, SBJICHUH U COOBITHH, MHUIIMAPOBAHUE OOCYKICHUH,
BBICKA3bIBAHMK CBOCTO MHCHHS, BBIPAaOOTKA CBOETO  JMYHOCTHOTO
OTHOIICHHS K U3y4aeMbIM COOBITUSIM, SIBJICHUSM, JIMIIAM;

NpUMEHEHHE WHTEPAKTUBHBIX (hOpM ydeOHOU pabOThl - MHTEIUIEKTYalbHBIX,
CTUMYJUPYIOIMINX TO3HABATEIbHYI0 MOTHBAI[MIO, UIPOBBIX METOJUK,
JUCKYCCHH,  JalOIMX  BO3MOXKHOCTh  MPUOOPECTH  OMBIT  BEACHUS
KOHCTPYKTHBHOTO [JIMAjiora; TPYNIOBOM paboOThl, KOTOpas Y4YUT CTPOUTH
OTHOIIEHUS W JEeHCTBOBaTh B KOMAaHJle, CIOCOOCTBYET pPa3BUTHUIO
KPUTHYECKOTO MBIIIJICHUS;

noOyKJaeHue oOyJaroIuxcs coOJogaTh HOPMBI IOBEJCHHS, IIpaBUia
OOIICHHSI CO CBEPCTHHKAMH H  TEJAarorn4ecKUMH  paOOTHUKaAMH,
COOTBETCTBYIOIIIHE yKiIagy — o0mieoOpa3oBaTeIbHOM OpraHMU3alluH,
YCTaHOBJICHUE U TIOJIJIEPKKY 100pOKeNnaTeIbHON aTMochepsr;

OpraHu3allii0 HACTAaBHUYECTBA MOTHBHUPOBAHHBIX U JPYAHUPOBAHHBIX
oOydJarommuxcs HaJ HEYCIEBAIOIMMH OJHOKIACCHUKAMU, B TOM YHCIE C
0COOBIMH 00pa30BaTEIbHBIMA TMOTPEOHOCTSMH, JAIOIIETO OOYYAIOIIUMCS
COIMAJIEHO 3HAYUMBIH OMBIT COTPYTHUYECTBA U B3AMMHOMN TTOMOIIIH;
WHUIMUPOBAHNE W  TOJJCPKKY  HMCCIEIOBATENbCKON  ESITEIbHOCTH
oOydJarommxcs, IJIAHUPOBAHWE W  BBIIIOJHCHUE WHANBUAYATbHBIX U
TPYIIIOBBIX TPOEKTOB BOCTIMTATEILHOM HAIPABICHHOCTH.



COAEPKAHUEOBYYEHUA

8 KIIACC

IlepBoHayaIbHBIEXUMHUYECKHUETTOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEIIOBEKA. XHUMUs B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHE O METO/axX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHUMBOJIBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckas popmyna. BaleHTHOCT, aTOMOB XUMUUYECKUX AJIEMEHTOB.3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS aToMHasi Macca. OTHOCUTENbHAS
MoOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COC/IMHCHUU.

KonuuecTBo BemiectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

OuU3NYECKUEe U XUMUYECKHUE SIBJICHUS. XUMUYECKas peakuus U €€ MpU3HAKHU.
3aKOH COXpaHEHHsS MacChl BeIIEeCTB. XuUMHUeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIil (COeAMHEHMS, PA3I0KEHHUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuiiakcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTopuu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHHUE U OIHMCAHHE
¢uznuecknux CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUYECKHUX pEeaKkUui (pa3sioKEeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHUe THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYNCTKH TTOBAPEHHON
comy, HaOMIOJEHWE W  ONHWCAHHME  PEe3yJbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJEJIEN MOJICKYII
(IIapOCTEPIKHEBBIX ).

BaxHeliluenpeacTaBuTeIMHEOPraHMYeCKUXBELIeCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3znyxa. Kucnopoa — 3ineMeHT U mpocToe
BemiecTBo. HaxoxkaeHue kucimopojna B mpuponae, (Ppu3nyeckue M XHUMHUYECKHUE
cBoicTBa(peakuuuropenus ). Okcuasl. [ Ipumenennexucnopoaa. CnocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — aulIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XMMHUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIMU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE NMapHUKOBOI0 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUeckue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbIii00BEMra3oB. Pacu€ ThImoXuMUYe CKUM YPaBHEHHUSIM.

Odusznyeckue CBOMCTBA BOABL. Boma kak pactBoputenb. PacTBOphI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukamms
OKCUJOB:  coseoOpa3ytonie  (OCHOBHBIE,  KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimaTypa ocHoBaHUW. PuU3NUECKME M XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn axktuBHocTn MmertaimnoB H. H. bexerosa.
[Tomydenue KUCIOT.

Conu.Homenknatypacoseit. Du3anuecKuenXx uMH4YeCKHUECBOMCTBACOIICH.
[Tomyuenuecouiei.

I'eneTnyeCKasICBA3bMEKTYKIACCAMUHEOPTAHUYECKUX COCTMHEHUIA.

Xumuueckuiiakcnepumenm:

KAUYECTBEHHOE ONPEIECICHNUE COAECPKAHUS KUCIOPOAa B BO3AYyXE, MOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBECHHUS U
MpeKpamieHnss ropeHust (moxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHUIIOB U
ONMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, PACIIO3HABAHUE M H3YyUCHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozencTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEPUATIOB), HAOMIOACHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAHUE OCOOEHHOCTEH pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJABI C METAIIaMHU
(HaTpremMuKanbIueM )(BO3MOKHOUCTIOJIb30BAaHUEBUIEOMATEPUATIOB),



uccienoBaHue oOpa3loB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPAacKU MHAMKATOPOB B PACTBOpAxX KHUCIOT U IIETOYEH,
uzydyeHue B3auMozeiicTBus okcuga meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpadu3alyH, MNOJYYEHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUIa APYTMM W3 PAcTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad 1o TeMe «Baxkuelmune Kiaaccbl HEOPraHUYECKUX
COEIUHECHUI.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XMUMHYECKHX
iemenToB JI. WU. MenneneeBa. CrpoeHne aroMoB. XHMHYECKAsl CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yoT aMbOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3axoH. [lepuoanyeckasicucTeMa XUMUYECKUX 3JIEMEHTOB [l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIuHHONEpUoAHass  (GOpPMBI
[Tepunognueckoit cucrembl xumuueckux 3iemeHToB . . Menneneesa. [lepuoasin
rpynnbl. @U3NUECKUN CMBIC MOPAAKOBOIO HOMEPA, HOMEPOB NMEPUOAA UTPYIIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX ~ 000J04e€K aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XWMHYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenuel lepuoanueckoro3zakonaunl leprnoauuecKONCUCTEMBIXUMUYECKUX
3JIEMEHTOB JJI1 Pa3BUTHs HaykKu W mnpaktuku. [[. . MeHnpeneeB — yd€HBIN H
rpakIaHUH.

Xumnueckascnsazb. KoBaneHTHas (MoasspHas MIHENOJIIPHAS )CBA3b.
DNEeKTPOOTPUIATETbHOCThXUMUUYECKUXIIEMEHTOB. IOHHASCBSI3b.

CrenenpokuciieHus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIEPEAKIIUH.
[Ipo1iecchlOKMCIEHUSIMBOCCTaHOBIEHH . OKUCIUTETMMBOCCTAHOBUTEH.

Xumuueckuiiakcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METANIOB W HEMETAJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnniecesasu



Peanuzamus MexnpeaMeTHbIX CBA3€M NpU M3YYEHUM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: Hay4YHBIM (hakT, TUIMIOTE3a, TEOpHUS,
3aKOH, aHallu3, CHUHTE3, KilaccudUKanus, TMEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUN 3aps/l, BEUIECTBO, TENO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (U3UYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus:porocunrtes,npixanue,6mocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpaNbl, TOPHBIE MTOPOIbI,IOTE3HbIE
MCKOTIa€Mbl€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBouxuMuuyeckasipeakumsi

[Tepuonnueckuii 3akoH. [lepruoanyeckasicucteMa XUMUYECKUX 3JI€MEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUid M HX
COEMHEHUI B COOTBETCTBHUM C TMOJIOKEHUEM 3JIeMEHTOB B I[lepmoamueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUIIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCSA K Pa3IWYHbIM KjlaccaM HEOPraHHYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMru4eckux peakiiuidi mopa3IndHbIM MpU3HaKaM (TI0 YUCITY
M COCTaBy YyYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY HddexTy, mo
W3MECHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMUUYECKUE
YpaBHEHUSI.

[lonsiTue o ckopoctu xumuyecko peakuuu. IloHsaTue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIMTENbHO-BOCCTAHOBUTENbHOWPEaKIMU. COCTaBICHUEYPABHEHUM



OKHCJIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HUCIIOJIB30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

TeoprsdIEKTPOIUTHYECKONANCCOUALINN. DNEKTP OTUTHIMHEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLMALMA BEIIECTB C PA3JIUYHBIMU BHIAMHU
XUMH4ecKor cBsi3u. Ctenens auccouuanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBus MPOTEKaHUS peakuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHUMU U COJIEH B CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHYECKOUIUCCOIAINY.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THApONHU3E CONEN.

Xumuueckuiakcnepumenm:

O03HAKOMJICHME C MOJEISMH KPHUCTAUIMYECKUX PELIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HEMETaJUIoB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEOBAaHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa JAUCCOLMALMU KHUCJIOT, IIEJOYerd U  coyel
(BO3BMOXHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), MPOBEIACHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TMPOTEKAHUS  peaklWii  HOHHOrO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3za, oOpa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiMy pas3ioKeHUs, COCIMHEHHU), paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KayeCTBEHHbIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HeMeTaanbiunxcoe1mHeHUsI

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEpE  XJopa
(B3auMoOz€iCTBUE C METallaMH, HEMeTajulaMH, HIeJo4aMu). XJIIOPOBOJIOPO/I.
CosnsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eJoBeKa. BakHeWline XJIOpUIbl U UX
HaXO0X/CHHUE B IIPUPOJIE.

O6mast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne M (Pu3MYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOIA U CePhl. AJUIOTPOITHBIE MOIU(UKAIINN KUCIOPO1a
U cepbl. XUMHUYeCcKHe cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3NYECKUE U
XUMUuYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecKue W XUMHUYSCKHE CBoWcTBa (00mMe Kak
MPEACTaBUTENS Kjacca KHUCJIOT U crnenudpuyeckne). XUMHYECKHE PEaKInu,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CIOC00a TMOJMYyYeHHsS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIoOIIeH cpeabl COENMHEHHUSIMU cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacCHpOCTpPaHEHHUE B MPUPO/IE,
duznuecknenxuMmmuueckrecBoiicta. Kpyrosoporaszora BIIpUPOJE. AMMHUAK,ETO
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiaum aMMOHMS,
ux (pu3nyecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJiydeHue, (Pu3nueckue M XUMHUYECKUE
cBoiicTBa (0OlIMe Kak MpeJCcTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanue HUTPATOB MW COJIeM aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXKalollel cpeibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEeHUE BO31yXa, MOuYBbl M BojgoEMOB). Docdop,
aloTponHeie Moaudukauuu ¢ocdopa, GU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Oxcuadocdhopa(V)ubochopuaskuciaora,hU3NIECKUEUXUMUIECKHUECBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKUCIEHUS.  YTJIEpoJ,  aJUIOTPOIIHbIE
Monu(UKALMK, PACIPOCTPAHEHHE B TNpUpOjAe, (PU3NYECKHEe U XUMHYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCUAbl yriepoja, ux
dusznueckre 1 XUMHUYECKUE CBOMCTBA, JEHCTBUE HA KUBBIE OPraHU3MBbL,ITOJTYUCHHE
U MIpUMEHEHHUE. DKOJIOTHYECKHe MPoOJIeMBbl, CB3aHHbIE ¢ OKcuaoM yriepoaa (1V),
rUnoTe3a TI00aTbHOTO MOTEIUICHUS KIMMaTta, MapHUKOBBIA 3(d@exT. YronpHas
KacinoTa U e€ coiu, uX (U3UYECKHEe M XUMHUYECKHE CBOMCTBA, MOJyYCHHE WU
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHar-woHbl. Mcmomb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriaepona  (MeTaH,3TaH,TUJIEH,alle€TUIICH,3TaHOJ, TIJINLIEPUH,YKCYCHAsE  KHCJIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (Yyrojb, NPUPOAHBIA Ta3, He(]Th),
MPOAYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M TMPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
polii B OKM3HM 4YeJOBEKa. MaTepuaibHOE €AUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue ©u XUMUYECKHE CBOWCTBA, TMOJy4YEHUE U
npumeHenue. CoequHeHust KpeMHus B ipupoze. O01mme mpeacTaBieHusi 000KCHIe
kpemHust (IV) u kpemuueBoil kwuciore. CHIHMKaThl, WX HWCIOJIb30BAaHUE B
OBITY,BIPOMBINIIICHHOCTH. BakHEHIIHIECTpONTE T HBIEMATEPU AT : KEPAMHKA,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

XumuueckuiuIKcnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEILIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAY€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI M HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUUYECKHE CBOMCTBA
rajjoreHoB M UX COCIUHEHHH (BO3MOXXHO HCIIOIb30BaHUE BHUIACOMATEPHAJIOB),
O3HAKOMJICHHE ¢ 0Opa3laMu XJOPUAOB (TajJOT€HHIOB), O3HAKOMIICHHE C
oOpasmamMmu  ceppl M €€  COCIUHEHHSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHUE XUMHUUYECKHUX CBOMCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBE/ICHUE KAaUeCTBEHHON peakIluu Ha CyJbdaT-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (pU3nuecKuMu
cBolicTBamMu a3oTa, ¢dochopa M HUX COEAUHEHHM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB), 00pa3aMu a30THBIX U (pochOopHBIX yAoOpeHuil, moayyeHue,
cobupaHue, pacro3HaBaHUE W U3YYCHHWE CBOWCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUSA U Gocdar-uoH M U3yUYCHHE NMPU3HAKOB
UXIIPOTEKAHU S, B3aUMO/ICCTBUEKOHIIEHTPUPOBAHHOWA30THOMKUCIOTHICME IO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM VIIEM U
YCTPOMCTBOM MPOTUBOra3a, MoJydyeHue, cOOMpaHue, paclo3HaBaHUE M H3yUEHHUE
CBOICTB YIJIEKHCIIOTO ra3a, MpOBE/IEHHE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYECHHE MPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHMEN CUIIMKATHON MPOMBIIICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIbHbIX3a/1a4
1o TeMe «BakHeulme HeMeTaluIbl U UX COCTUHEHUS.

MeTaanbiMuxcoeIMHEeHUSs

OO6mast XxapakTepUCTHUKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepmogmueckod cucreme XuMmudeckux siaemeHto . .
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKasi ~ KpHUCTa/UIMuecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHUH MeTaioB. OU3ndyeckne U XUMHUYECKHUE CBOWCTBAa MeTaiioB. Obmue
crnocoObl TonyyeHus MeTawioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTalb, YyT'yH, AIOPAJTIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIILICHHOCTH.

[Ilemounble MeTauibl: MoOJIOKEHUE B [lepruoanyeckon cucremMe XUMHYECKHX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJIE.
du3nuecKuenXUMHIECKUEeCBOCTBA(HapuMepeHaTpusiukanus ). OKCuabiu



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCAVUHEHUN.

IllenoyHO3EMENBHBIE METAAJAbl MarHMi MW KaJblMH: TOJOKCHUE B
Ilepuonnueckon cucrteMe xuMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
HMXaTOMOB,HaX0XAeHUEBIIpUpoae. PDU3NUECKUEUXUMUYECKUECBOMCTBAMAT HUS u
Kaiblivs. Baxueiue coequHeHUs Kaiblusg (OKCUI, THUIPOKCHUI, COJIH).
JXKécTtkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AnroMuHUN:n0J0keHUEBl lepnoinuecKkoONCUCTEMEXUMUYECKUXDIIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE AaTOMa, HAXO0XKAEHUE B mpupoae. dDusznueckue u
XUMHUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCHJA U THUAPOKCHUIA
ATIOMUHUAL.

Keneso: nonoxenue B Ilepuoanueckoi cucreMe XUMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHME aToma, HaxXOXJAeHUE B mnpupone. PusnUecKkue Hu
XxuMu4eckuecBorcTBaxkene3a. Oxcuasl,runpokcunpiuconmkenesa(ll)mwkenesa (1),
UX COCTaB, CBOMCTBA U MOJyYCHHE.

XumuuecKuiaKcnepumenm:

O3HaKOMJIEHME C oOpasllaMud METaUIOB U CIUIaBOB, WX (U3HUECKUMU
CBOMCTBaMH, M3Yy4€HHE  PE3yJIbTaTOB  KOPPO3WHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOXHO HCIIOJIb30BAHUE BHEOMATEpPUAJIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, ITpoLecca TOPEHUS Keje3a B KUCIOPOJE
(BOBMOXHO  HKCIIOJIB30BAaHHWE  BHUJIEOMATEpPUAIOB), MPU3HAKOB  MPOTEKAHHS
Ka4e€CTBEHHBIXPECAKIIUMNHANOHBI:Mar HU s, KaIbLINs1,a TFOMUH UL, LINHKA, )KEJe3a
(IT) u xxene3a (II1), meau (II), HaGmroneHNE M ONMMCAHUE TIPOILIECCOB OKPAIIMBAHUSI
IUITAaMEHU WOHAMHU HATpus, Kajlusg M KaiblMs (BO3MOXKHO HCIOJIb30BAHHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUAPOKCHUIA LIMHKA,PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a7a4 10 Teme «BaxkHeumue
METAJUIbI U UX COCUHEHUS.

XHUMHAHOKpYKAKOLIascpesa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM »KHM3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. [lepBast momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas AOoMycTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3K0JI0TrMYeCKUX
mpooeM.

Xumuueckuiakcnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
Martepuaibl).

Mexcnpeomemmuwiecesasu



Peanmzanust MeXnpeaMeTHBIX CBS3€H NMpU HM3yYeHHH XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHME KaK OOIIHMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK U TOHATUHN, SBJSIOMINXCS CUCTEMHBIMHU IJI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAY4YHBIH (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KiIacCu(UKalusi, NEPUOANYHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJICIHPOBaHUE, H3MEPEHHUE, MOJEeNb, SBICHHE, MaPHUKOBHIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

®dwuszuka: Marepus, aTroM, OJCKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TONBI, PaJAMOAKTUBHOCTH, MOJEKYJa, JJIEKTPHUUECKH 3apsjl, MPOBOJHUKH,
TOJYNIPOBOIHUKHM, IUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHOeCOCTOSIHUEBEIIECTBA,ra3,pPacTBOP,PACTBOPUMOCT, KPUCTAIITNIECKAsT
pemérka, CruiaBbl, (pU3MUecCKHe BEIMYWHBI, €AMHHIBI M3MEPEHHUsS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dotocunTes, npixanue, Ouocdepa, IKOCHCTEMA, MHHEPAIbLHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATeILHbIC BEIICCTBRA.

['eorpadus: armocdepa, ruapochepa, MUHEpAIbl, TOPHBIE TOPOIbI,TOTIE3HbIE
MCKOITaeMbI€, TOTUIMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIEPE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MPOrPAaMMbl OCHOBHOIO OOIIETo
o0pa3oBaHus JOCTUTalOTCAd B XOJ€ OOyYeHHs XUMHUU B €IMHCTBE y4eOHOH WU
BOCMUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3ynbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAIlUA W
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOTOBOCTIHTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIEAWI0, TOHMMAaHUSA 3HAYEHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHpOpMAIHER o
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XWUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHUCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOTOBOCTIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIeOBAaTEIbCKOM, TBOPUECKOM M APYrHMX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW NEATEIbHOCTH TMpU
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATENbHBIX 3aJ1ay, BBHINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNU YUEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpOIecCe€ OITOW y4eOHOM NeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M TMOCTYNKH CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTUHAYYHOTOMO3HAHNS

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH M COCTAaBIISIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOABI, B3aHMMOCBS3SIX YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEIIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUHU IO
XAMHH, HEOOXOAUMBIE NJisi OOBSICHEHHS HAOIIOaeMbIX IMPOIECCOB M SBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YWUTATENbCKOW KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOBCAMOCTOSI TENIbHOMPAOOTHICYUEOHBIMUTEKCTAMU, CIPABOYHOMN



JUTEPATYpPOr, JTOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €aMOOOpa30BaHMIO, IPOCKTHOM W  HWCCIIEI0BATEIHCKOMN
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPAaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) hpopMHUPOBAHUSIKYJIBTYPbI3IOPOBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 JKW3HHM, OCO3HAHWE IOCICICTBUNA U
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJNIIOZICHUS TpaBui OE30MAaCHOCTH TPU  OOpallleHUuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOroBOCIIMTAHUSI:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAY W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWKW 10 XHUMHUHU, OCO3HAHHBIA BBIOOP
WHIAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEIHON MPpo¢deCcCHOHANBHON ESITEIbHOCTU U Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 3KOJIOrHYeCKOTOBOCTTUTAHUSI:

HKOJIOTHYECKH 1E€JIECO00pa3HOE OTHOIIEHHE K TMPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIIECHHWE K COOCTBEHHOMY
¢u3nueckoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
paBMIIOE30IaCHOT ONIOBEICHUSATIPUPAOOTECBEIECTBAMU,ATAKKEBCUTYALIUAX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU WU3YYCHUU XUMHH, JIJIS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPEIOM, ISl OBBIIEHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pemieHus MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCA MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOMN IIPAKTHKE.

METANPEIAMETHBIEPE3YJIBTATHI

B cocraBe wMeTampeaMETHBIX PE3YNbTATOB BBIIEISIOT 3HAYMMBIC JIJIS
dbopMupoBaHUST MUPOBO33pEHHUS OOIIIEHAYYHbIE TTOHATHS (3aKOH, TCOPHS, TPUHIIHII,
runore3a, (Qakr, CUCTEMa, TPOIECC, OHKCIEPUMEHT U JApPYroe.), KOTOpbhIe
WCITIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W IMO3BOJSIOT Ha
OCHOBE3HAaHUHHU3ITUXITPEIMETOBPOPMUPOBATHIIPEICTABICHUEOIETOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIE), KOTOpbIE OOecHeunBaroT (opMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO Yy4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHBIEYHUBEPCATbHbIEyYeOHbIEIeICTBUSA

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILJIEHUSI MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEPHbIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSMH), HUCIOIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIUM,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpollecCe€ TO3HAHUS TOHATUSA (NIPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIBHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTa), XUMHYeckass ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TT03HABATENbHBIX 3a/a4, ¢ YYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBIICHUSX.

Ba3zoBbleuccienoBate/ibCKUe1eCTBUSA .

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI JIJIsi POPMUPOBAHHUS THIIOTE3bI TOMTPOBEPKE
PaBUJIILHOCTHU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpEeTeHHEe OMbITa MO IUIAHWPOBAHUIO, OpPraHU3AMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padore.

Paboracundopmanueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HWHGHOPMAIHIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JUTEpaTypa XHUMHUYECKOIO COJIEpXKAHHUS, CIPaBOYHbIC
mocoOusi, pecypchl MHTepHETa), KPUTHYECKH OIICHUBATH MPOTHBOPECUYMBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PAa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]1a4 ONPENEIEHHOTO THUIA, TPUOOPETEHUE OIbITa B
0o0JaCTM  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUEKYJIbTYPOHaKTUBHOTOMCIIOIb30BaHUSA PA3TMUHBIXTIOUCKOBBIXCUCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTUMAIBHYIO (POPMY MpeACTaBICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJayl HECIOXHBIMH CXEMaMH, JuarpaMMami,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce ydyeOHOU W
UCCJIeI0BATENbCKON ACATENBHOCTH MH(GOPMAIUIO O BIMSHUHM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIIEH MNPHUPOJAHON
Cpelbl.

KommyHukaTMBHBIEyHMBepcalbHbIey4yeOHble1eiiCTBHA:

YMEHHs 3aJaBaTh BOINPOCHl (B XoJe auanora W (Wiad) JIUCKYCCHM) IIO
CymecTBy  oOcyxaaeMod  TeMbl, (GOpMYyJIHUpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUSI  TMPEJCTaBIATh  TOJYyYEHHbIE  Pe3yJbTaThbl  IO3HABATEIbHOU
JESTENbHOCTA B YCTHBIX W THMCBMEHHBIX TEKCTax; JeliaTh MPe3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOT'0 HKCIepuMeHTa (1abopaTOpHOTO OMBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOU
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  MpPU  PEUICHUU
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Yy4€Ta OOIIMX HMHTEPECOB M COIIACOBAHMUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JECHCTBHI, ONpPENEICHUE KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIeyHUBepCcaIbHbleyYeOHbIe1eHCTBHA:

YMEHUE CAMOCTOSITEIIBHO OMNPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEBHOCTD, BEIOMpATh Hanbosee d(HhPEeKTUBHBIC CITOCOOBI pelIeHUsT YIeOHbIX U
II0O3HABATEIBHBIX 3a/Jad4, CaMOCTOSTENBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA TIPU BBINOJHEHUU 33JaHUN C YYETOM
MOJTyYEHHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pPE3yJibTaTa 3asBIICHHON LIEIU, YMEHHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIEPE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHIO 00s3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (deaepasibHOW paboueil mporpamMmon,
BBIJICJIAIOT:0OCBOCHHBICOO yUa IO MMUCAHAYYHbIE3HAHUS, YMEHUSUCITOCOOBI



JNEUCTBHUM, BUIBI JEATEIIBHOCTH 1O TMOJYYEHHIO HOBOIO 3HAHUA, €ro
UHTEpIpEeTallui, MPeoOpa3oBaHUI0 W MNPUMEHEHUIO B Pa3IMYHBIX YYE€OHBIX U
HOBBIX CUTYaIIUsX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIC pe3yJbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XUMHYECKHUX TOHSITHUW: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOIHOPO/AHAS ), BAJIECHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIDHAas Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHYECKasi peakius, KiacCU(pUKAIUs peaKiuil: peakiuu
COCMHEHUS, pEeaKIUU Pa3JIOKEHUs, pEaKIUu 3aMelIeHUs, PeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AJIpO aTOMa, DJIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTAlIb, pauycaToma,
XUMUYECKasi CBS3b, MOJISIPHAS W HEMOJISIPHAs KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJIS BeIIeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHUH H
IPUMEHATH 3TH HOHITUS MIPU ONUMCAHUH BEUIECTB U UX IIPEBPAILCHHII;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHHUSX,
CTeNeHb  OKHCJCHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAMHEHUN 10
dopMynaMm, BHI XUMHUYECKOM CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbicH Ilepuogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TOHUMAHUE MEPUOJANYECKOM 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MoJjiokeHus B llepuonuueckoil cucreme,
3aKOHOB COXpPAaHEHHSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepuszoBaTh TaOMMuHYyr ¢opmy Ilepumomnyeckoi
CUCTEMbl XHMMHMUYECKUX DJJIEMEHTOB: pa3nuyaTh TMOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuognyeckas cucrema XuMmudeckux siaemeHToB [J[. .
MeHieneeBa»CuncI0BbIMUXaPAKTEPUCTUKAMUCTPOCHUSIATOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3aps sapa, 00Ilee YHCI0 dJIEKTPOHOB
U pacnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (M0 YUCIAy U COCTaBY YYAacTBYIOUIUX B pPEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTM TMPOTEKAHUS XHWMHMYECKMX IPEBpAILLCHUI B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIDHYIO MACCBIBELIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOrO »jieMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO [JIOJIKO BEUIECTBA B PAcTBOPE, MPOBOAUTH pacu€Tbl IO
YPaBHEHUIO XUMUYECKOW pEaKIUU;

IPUMEHATh OCHOBHBIE ONEPALlUH MBICIIMUTEIBHON AEATEIbHOCTH — aHAJIU3H
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, KiIacCUPHUKAIINIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Uil M3Y4YEHHUs CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLHi, €CTEeCTBEHHO-HAy4YHbIE METOBbI
NO3HAHUSI — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  [OJb30BaHUSA  XMMHYECKOHM  TOCYyIOW U
nabopaTopHbiM 00OpYyJOBaHUEM, a TakKXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMOJYYEHUI0O U COOUpPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
PaCIIO3HABAHUIO PACTBOPOB WIEJIOYEH U KHUCIIOT C ITIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonIiy oOyuenus B 9 kiacce npeamMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PEaKINsi, XUMUYECKasi CBA3b, TEIJIOBOU d(P(HEeKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTUYECKAs UCCOLMAIMS, PEAKIHUU HOHHOIO
oOMeHa,KaTaJIn3aTop,XMMHYECKOEpaBHOBECUE,00paTUMbIeH



HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJIECHUE,aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHUYECKast CBSI3b (xoBaneHTHas, MOHHAs,
METAJUTMYECKasi), KpUCTAIIMYECKass pemérka, KOppo3us METasUioB,
CIJIaBbl, CKOPOCTb XHMHYECKOM pEAKIIMHU, TMPEACIbHO JONMyCTUMas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHHs (popMyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEACISATHBAIEHTHOCTh U CTENEHbOKUCICHUSIXUMUYECKUX 3JIEMEHTOBB
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpENICIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAX HEOPTaHUUYECKUX COCAMHEHMM, THUIN KPUCTAJIMYECKOU
pELIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MW XapaKTepU30BaTh
Tabiuunyto Gopmy Ilepuonuueckoit cUCTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyarh MOHATUS «rjaBHas noarpynmna (A-Tpynma)» U «rmobouyHas
noarpynmna (b-rpynma)», wmanble u OoibllIMe€ TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHUUYECKUXIJIEMEHTOB
(cocTaB u 3apsa Anapa, o0IIee YUCIIO AJIEKTPOHOB U paclpeeieHre X 1Mo
ANIEKTPOHHBIM CIIOSIM), OOBACHITH 0O0IME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpelesax MaJbIX NEPUOJOB U
[JIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBa,
XUMHUYECKHE peakluH (M0 YMCIy U COCTaBYy Y4YacTBYIOLIMX B pEaKLuU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOmMEe W crenuuueckrne XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKIAAsd OMUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHS  DJICKTPOJMTUUYECKOM JIUCCOLMALMU  KHUCJIIOT,
LIEJIOYEHN U COJIEH, TIOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, ypaBHEHHUS pEakIuid, TMOATBEPKIAIMNUX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THYHBIX
YCIIOBUSX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO i MOJISIPHYIO MacCCBIBEIIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOr0 3JeMeHTa Mo (opMmyrne COeqMHECHHUS,
MacCOBYIO JIOJIF0O BEIIECTBA B pacTBOpPE, NPOBOAUTH pPACUETHl IO
YPaBHCHHIO XHMHYCCKOU pEaKIIvH,

coOJTI01aTh MpaBUJja MOJIb30BAHUS XUMHUSCKOW TIOCYA0H MIIa00paTOpPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUja OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHM C WHCTPYKIHMSIMH TI0 BBIMIOJHCHUIO JIaOOPAaTOPHBIX
XHMHYECKUX OINBITOB 10 TOJYyYECHUIO W COOUPAHHMIO Ta3000pa3HBIX
BEIIECTB (aMMHaKa M YTJIEKHCIIOTO ra3a);

NIPOBOJAUTH PEAKIIMU, TOATBEPIKIAFOIINE KAUSCTBEHHBIN COCTaBPa3IMIHBIX
BEIICCTB: PACIO3HABAaTh ONBITHBIM IYyTEM XJIOPHUI-, OPOMHI-, HOIWMI-,
kapOoHat-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

NPUMEHSITH OCHOBHBIE OTEpAIlUU MBICIUTEIILHON NeATeIbHOCTH — aHAIU3U
CUHTE3, CpaBHEHHE, O00O0OIIEeHUE, CHUCTeMaTH3allMi0,  BBISBICHHE
NIPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOEIIJTAHUPOBAHHUE

8 KIIACC
KosmmuecTBo 4yacos
Ne HaunmeHoBaHMepa3ae10BH DuiekTpoHHbIe(1I(poBHIE)
KoHTtpoabHbIe IIpakTHuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIEPECYPChI
padoThI padoThI

Pazgeal.llepBoHavyaibHbIeXUMHYECKHETIOHSATHSA

XuMusI—BaxHas00J1acThb

€CTECTBO3HAHMSA U
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12 CHICCTBANXIMIHCCIHE 15 1 https://m.eds00.ru/ONNXR1VFO
peaKIuu
Hroro nmopazaeny 20
Pa3znen2.BaxHeienpeacTaBUTeTMHEOPraHMYeCKUXBEIECTB
2.1 Bosnyx Kucnopon.Iowsrue 0f 6 https://m.edso0.ru/D5BORTY30
OKCHJIaX
2.2 BonopozTowsrueo 8 1 https://m.edso0.ru/5D61JZ6PS
KHCIIOTaX M COJIAX
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Hroro nopasneny 30

Pazpen3.llepuoanueckuniizakonullepuoanyeckascucremaxumudecknxdiemMenTopl.MU.MengesneeBa. CtpoeHueaToMoB. XuMu4eckas
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
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9KJIACC

HaunmeHoBaHMepa3aeI0BUTEM

KoaunuecTBo 4acoB

DuiekTpoHHbIe(1IU(poBHIE)

Neni/m Kontpoasubie | Ilpakrnueckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIepecypChbl
padoTbI padoThI
Paspenl.BemecTBOMXMMHYECKHE PeaKIMU
I1 0 i
11 OBTOPCHIE H YIIYDIICHIC SHAMHH 5) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIXpa3/el0oBKypca8kiacca
O
12 CHOBHvHegaKOHOMepHOCTHXHMH%CKHX 4 https://m.edsoo.ru/AFN4LWG7U
peaxiuii
DNEeKTPOIUTHUECKAS TUCCOLIUALIUS.
1.3 P 8 Hrat 8 1 1 https://m.edso0.ru/KODUR50VV
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Pazgen2.Hemeranibinux cOeJUHEHHS
06 e e
2.1 HDIXAPIKTOPUCTHIARMMITICCIIX 4 1 https://m.edsoo.ru/ZTN1F700I
sneMeHToB VIIA-rpynmnsl. ['anorenst
OO01asxapakTepuCTUKAaXUMUYECKUX
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COCJIMHEHUS
OOasixapakTepUCTUKaXUMUYECKUX
2.3 aneMeHToBV A-Tpymibl. A30T,pochopu 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCMHEHUS
OOmasixapakTepUCTUKaXUMUYECKUX
24 aneMeHToB [VA-rpynnsl. Yraepon u 8 1 2 https://m.edsoo.ru/JPJ200VJIX
KPEMHUNNUXCOETUHEHNS
Hroro nopaszneny 25
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Pa3zpen3.MeTasILIMUX COeAMHEHUS

3.1 OO0mrecBoiCTBAMETAIUIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 BaxxneimuemMeTaibi X COeTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro nmopazueny 20
Paznend. Xumusinokpy:kawiascpeaa
4.1 BelliecTBanMaTepranbIBkH3Hit Henosexa 3 https://m.eds00.r/TENBWEF7Y
Hroro nopazueny 3
PezepBHOEBpEeMS 3 https://m.edsoo.ru/FY5RY75R9
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IHOYPOYHOEIIJIAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Temaypoka KonTpoabnsbie | IIpakTudeckue
n/n Bcero H3yyeHusi = oOpa3oBaTeibHbIepecypchl
padoThI padoTbI
[Tpenmerxumuu. PosibxuMumns
1 YKU3HU yeoBeka. Tema u 1 https://m.edsoo.ru/L62DS2CZR
BElIECTBA
2 TOHATHEOMETOAAXITO3HANSB 1 https://m.edsoo.ru/9ZJAEW050
XUMHH
[IpakTnueckaspadboraNel
I1 0 0
3 « p_e,l BANAPabOTRIBIADOPATOPHH H 1 https://m.edsoo.ru/L5EW4353D
puEMBI 0OpaIeHHsI C
71a00paTOPHBIMOOOPYIOBAHHEM)
4 Hueteie eluecTsa i CMGCH; 1 https://m.edsoo.ru/6TME21FW8
CrniocoOsIpazienenuscMmeceit
[IpakTrueckaspadoraNe2
5 «PazneneHuecMecei(HapuMepe 1 https://m.edso0.ru/K3LS5MCRY
OYKCTKU MTOBAPEHHOM COJIH)»
6 ATOMBIN MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMUYECKUEIIEMEHTHI. SHAKU
7 (CMMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3DADNAX
3JIEMEHTOB
8 [IpocThienciioKHbBIEBEIIECTBA https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJIIPHOCYUEHUE https://m.edsoo.ru/IMOBJ3QZ5
3
10 AROHTOCTOANCTRACOCTABA 1 hitps://m.eds00.ru/IMCA96FX6

BellecTB. XUMHUECKasipopmyIa.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanentHoCTh aTOMOB
XUMHYECKUXDIIEMEHTOB

11

OrHOCHUTEIbHAZATOMHAsIMAacca.
OTtHocuTenbHast MOJIEKYIsIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBasgnonIXUMHUUECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/GHV580MVE

13

KommnuectBoBemecTsa. MoJib.
MonspHas macca

https://m.edso0.ru/368UNL5Y?2

14

Du3nuecKIeNXUMHYECKIE
SIBJICHHSL. XI/IMI/I‘—ICCKaSIpeaKHI/IH

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3HaKNUyCIOBUATIPOTEKAHUS
XUMHUYECKUX PEaKIni

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKOHCOXPaHEHUSIMACCHI
BEIECTB. XMMUYECKUEYPAaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

BLILII/ICJ'IGHI/IHKOJ'II/I‘ICCTBa,MaCCBI
BCIICCTBA 110 YPAaBHCHUAM
XUMHUYCCKUX pCaKHHI;'I

https://m.edsoo.ru/LUY9U3EQE

18

KnaccupukanusixumMuaeckux
peakimii (CoeMHEHMS,
pa3IoKEHUs, 3aMEIICHHS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBlii-
sHIMKIoNEeUuCcT. O6001IIeHEen
cucTeMaTH3alysI3HaHUN

https://m.edsoo.ru/PIWARH3AB

20

KontponsHaspabotaNelmoteme
«BelecTBanxuMHUECKNE PEAKIIUNY,

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3znyx—cmMmecbrazon. Cocras
Bo3ayxa.Kucnopog—anementu
npocToe BemecTBo. O30H

https://m.edsoo.ru/XXONONRN1P

22

Ou3nUecKue 1 XUMUIECKNE
CBOMCTBa KHCJIOPOAA (peaKkuu
okucnenus,ropenue).Iloustue
00 oxcuax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObINoTy4eHUIKICIOpoaa B
naboparopuu u

npomslieHHOCTH. [ I[puMenenne
KHCJIOpo/ia

https://m.edsoo.ru/\VJWB6A2RD

24

TemnoBoibpdexTxumuyeckoit
peaKyy, HOHATHE O
TEPMOXUMHUYECKOMYPaBHEHUH,
9K30- U SHJIOTEPMUYECKUX
peaxuusax

https://m.edsoo.ru/PNMKJZHKX

25

TormmBo(HepTh,yroJbUMETaH).
3arps3HEHUEBO31yXa,CIIOCOOBI
€ro MpeIOTBPAIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas pabora Ne 3 mo
teme«llonyuenuencobupanme
KHCIIOPO/1a, U3yYEHUE €To
CBOICTB»

https://m.edsoo.ru/5516UHX3R

27

Bopopoa—-aneMenTumpocroe
BemecTBo. HaxokneHue B
MpUpoJIe

https://m.edsoo.ru/WD392ACWB

28

duznuecknenXuMHNYECKUE
cBoiictBaBoopoaa.lIpumenenune
BOJIOpOJIa

https://m.edso0.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

ToHATHEOKHUCIIOTAaXUCOIIX

https://m.edsoo.ru/TMWNIVC43

30

CrocoOBINOTy4eHISIBOIOPOIAB
naboparopuu

https://m.edso0.ru/C9TO9UCIP

31

[Ipaktuyeckas padora Ne 4 o
teme«llonydennencobupanme
BOJIOPOJIa, H3YYECHHUE €T
CBOMCTBY»

https://m.edso0.ru/SS3WAX33K

32

MoutsipHBIH00BEMIa30B.3aKOH
ABoranpo

https://m.edso0.ru/M3KS0O10DQ

33

BrrunciaenussoonéMa, KoJInyecTBa
BEIIlECTBAra3anoeron3BeCTHOMY
KOJIMYECTBY BEIIECTBA MU
00BEMY

https://m.edso00.ru/MXGOY304M

34

Brranciiennso0bEMOBIra3oBIo

YpaBHEHHIOPEAKITAHHAOCHOBE

3aKOHA 0OBEMHBIX OTHOIICHHI
rasoB

https://m.edso0.ru/9TQ8AXABY

35

DuU3NUECKUENXUMUYECKHUE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

CocraBsocHoBanuii. IToHsTreo0
WHJIIKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

BonakakpactBopurens.
HacsimiennpienHEeHACHIIIIEHHBIE
pactBOpbl. MaccoBast 10715t
BEILIECTBAaB PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuyeckaspadoraNeSmo
teme«lIpuroroBnennepacTBopoB
COIPEAENEHHONMAaCCOBOM I0JIEN

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

PacTBOPEHHOT OBEILIECTBAY

39

KontponsHaspabotaNe2moreme
«Kucnopon.Bonopon. Bona»

https://m.edsoo.ru/JM7935DRY

40

OKcHIBI:COCTaB,KITACCH(PUKAIINS,
HOMEHKJIaTypa

https://m.edsoo.ru/5STFSJINAY

41

[Tonyuenue n xumuyeckue
CBOMCTBaKUCIOTHBIX,0CHOBHBIX
naM(OTEPHBIXOKCHIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OCHOBaHHUS:COCTaB,
KJ1accu(UKaIus, HOMEHKIIaTypa

https://m.edsoo.ru/5U397HUSC

43

[TomydeHnenXuMr4eCcKre CBOMCTBA
OCHOBaHUH

https://m.edsoo.ru/GD9A28ROE

44

KucnoTtsr:cocras,
Kiaccuukaiys, HOMEHKIIaTypa

https://m.edsoo.ru/Q6U4WEBK?7

45

[TonydeHnenXxuMmr4eCcKrue CBOMCTBA
KHCIIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CIOCOOBITIONTYYEHH S, XUMUYECKHE
CBOICTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas pabota Ne 6.
PemenuneskcrnepumMeHTaIbHBIX
3a1a4 o teme «OCHOBHbIE
KJIACCHIHEOPTaHUYECKHUX
COEIMHEHUIN»

https://m.edsoo0.ru/58D13JF7V

48

['eHeTnueckasCBA3BMEXK LY
KJIACCAMHUHEOPTaHUYECKUX
COeIMHEHUI

https://m.edsoo.ru/YDS6ZRE31

49

O00011IeHMEN CUCTEMATU3 Al

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUN

50

KontponsHaspadoraNe3moreme
"OCHOBHBIE KJIACCHI
HEOPraHMYeCKUXCOCIMHEHUN"

https://m.edsoo.ru/AFA7IDULD

o1

IIepBbIETIONBITKH
KJIaCCU(PUKATTUUXUMUUECKUX
anemeHToB.I loHsTHEOrpYIIITAX
CXOJIHBIX JIEMEHTOB

https://m.edso0.ru/C0V3CC214

52

[IepnoanueckuinzakoH1
[Tepnoanueckasicucrema
xuMmudecknxaaemeHToB . M.
MeuneneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[lepuo b1, rpynIbL, HOATPYIIIBI

https://m.edsoo.ru/NQMWWJIRXN

54

CrpoenunearomoB.CocTaB
aTOMHBIX sifiep. M3oTornbl

https://m.edsoo.ru/IMUDOMR5H

55

CTpOeHUEINEKTPOHHBIX
000JI04€KaTOMOBYJIEMEHTOB
[Tepuonnueckoricucremor/l. M.
MeunneneeBa

https://m.edsoo.ru/T95YNV8B2

56

XapakTepuCTUKAXUMHYECKOTO
3JIEMEHTAIOETOII0JI0KECHUIOB
[Tepuoauueckoricucreme/l. M.
MenneneeBa

https://m.edsoo.ru/YIPO4OMDX

57

3nauenue [lepuoauyeckoro
3aKOHa JUI Pa3BUTHS HAyKU U
npaktuku.Jl.M1.Mennenees—
YUEHBIM, IEJAror U rpaXKJaHuH

https://m.edsoo.ru/SZD8XEOQOP

58

PesepBHrbritypok.O60061meHnEN

https://m.edsoo.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

cucTeMaTH3alusI3HaHui/
BcepocculickasnpoBepoyHas
pabota

KontponsHaspabotaNedmnoteme
«CtpoeHunearoma. XuMuueckas

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
npoBepoyHasipaboTa
D

60 JICKTPOOTPHIATEILHOCTLATOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHNYCCKUX DJICMCHTOB

61 MNoaHasxumMmnueckasacBsi3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAICHTHAAOIIPHAA 1 https://m.edso0.ru/EOL3MT2AE
XUMHUNYECCKAAa CBA3b
K

63 OBAICHTHATHENOIPHAA 1 https://m.edsoo.ru/9YVR3FUXI
XAMHUYECKAs CBA3b

64 CTelneHp0KUCIEHUS 1 https://m.edsoo0.ru/RA6CVXM66
O -

65 KHCTTEIBHO 1 https://m.edso00.ru/ZXNCA7DOZ
BOCCTaHOBHTEIbHBICPCAKIINN

66 OKUCIUTEINNA BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PeseprubIit ypok. O6001IeHNE 1

67 CHCTEMATHEAMIAS HAHIITIOTEME 1 https://m.edsoo.ru/4ARH7M35NF
«CtpoeHrearoMa. XUMHUYECKast
CBS3b)»
Pese I .0600

68 PBHBIYPOK.LIDO HEeHHeH 1 https://m.edsoo.ru/7DNRBZ948
cUCTEMATU3AlUs 3HAHUN

OBIIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9KJIACC

Ne
n/u

Temaypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTH4yeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTebHbIepecypChl

[IepnoanuecKkuin3aKkoH.
[Tepnoanueckascucrema
XuMu4ecknxaaemeHToB /. M.
Meneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTHBU3MEHEHUHN
CBOMCTBXMMHUYECKUXIIEMEHTOB
IIEPBBIX TPEX MEPUOI0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanusn
HOMECHKJIATYpaHECOPTraHUICCKHX
BEIIECTB

https://m.edsoo.ru/WTO1WRA2Q

BunnixuMmu4eckoNCBSI3HUTHIIBI
KPUCTAJUTMYECKUX PEIIETOK

https://m.edsoo.ru/UI4Y5CFRV

KontponpaaspadoraNelmo
teme «IloBTOpeHue u
yri1y0JIeHHe3HAHUHOCHOBHBIX
paznenoBkypca8 Kiaccay

https://m.edsoo0.ru/J4X8ZN212

Knaccudukanusaxummudaeckux
peaxiuii o pa3auyHbIM
MIpU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsaTHE O CKOpOCTH
xumuueckonpeakuu.[lonstue
0 TOMOTEHHBIX U T€TEPOTr€HHBIX
peaKusax

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[ToHATHE O XUMHYECKOM
paBHOBecuu. DakTopHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUH U
IIOJIOKEHUEXUMUYECKOTO
paBHOBECHUS

https://m.edsoo.ru/HAFH7NZNM

OKHUCIINTEIILHO-
BOCCTaHOBHTEIHHBICPCAKITHN

https://m.edso0.ru/648VV11026

10

TeopussneKTpoIUTUIECKO N
mucconuanmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHBIEypaBHEHHUIPEAKINI

https://m.edsoo.ru/\VN2SBIN1R

12

XUMHUYECKUECBONCTBAKMCIIOTH
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
AIEKTPOJIMTUYECKOMN
JIACCOLHAIIHI

https://m.edsoo.ru/8HH81YVXI

13

XMMHUYEeCKHEeCBONCTBACOICHB
CBETE MPEACTABICHUI 00
ANEKTPOJIMTHYECKOM
JIHACCOLHAIIHI

https://m.edsoo.ru/ETD5QTS4G

14

HOHSITI/IeOFI/II[pOJ'H/I?:e conen

https://m.edsoo.ru/9JFRAVESW

15

O00011IeHNENCUCTEMATHU3ALIUS
3HAHUM

https://m.edsoo.ru/FEEIZRMBG

16

IIpaktrnyeckaspadoTaNel.
«Per1eHnesKkcrnepuMeHTaIbHbBIX
3aau»

https://m.edsoo.ru/7VXTEHIT4

17

KonTponpsHaspaboTaNe2mo

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIEKTPOIUTHUECKAs
IUcconranya. X MMHYeCcKHe
peaKkI B paCTBOPAX»

18

OO01as XxapakTepucTUKa
rajoreHoB. XMMHUYECKHE
CBOIMCTBaHAIpUMEpPEXIIOpa

https://m.edsoo.ru/NNYKYZF12

19

Xnopooaopoa.ConsiHast
KI/ICJ'IOTa,XI/IMI/I‘IGCKI/I@CBOﬁCTB&,
IIOJIyYEHHE, IIPUMEHECHUE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTnueckaspadboraNe2mo
teme «llosrydenue comsaHon
KHCJIOTBI,U3y4EHNEEECBOUCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

BerurcneHusmoypaBHECHHSIM
XHUMHYCCKUX PEaKIU, eCIIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BI5HO70F

22

OO01asxapakTepucTuKa
31eMeHTOB VIA-rpyrmb

https://m.edsoo.ru/VMWKERSEP

23

AnnoTpornHbsieMo AU pUKaAIIIH
cepbl. HaxoxneHunecepoineé
COCIMHEHUH B IPUPOE.
XHUMHUYECKUECBONCTBACEPHI

https://m.edsoo.ru/CX10EUSPO

24

CepoBo10pOI,CTPOCHUE,
(bu3MYeCKUenXUMHUYECKIE
CBOMCTBaA

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,Z[LICGPLI.CepHaﬂKI/ICJ'IOTa,
(1)H31/ILIGCKI/IC 1 XUMHWYCCKHE
CBOI\/'ICTBEl, IMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUUECKUEPEAKIIH,JICIKAIIIIE
B OCHOBE IPOMBILIIEHHOTO
croco0anoy4eHusICepHOU
KUCIOThL. XUMUYECKOE
3arpsA3HEHUE OKPYXKaIoLen
CpeAbICOCIMHEHUSMICEPHI

https://m.edsoo.ru/H7FT3NON4

27

BriuucnernemaccoBoifon
BBIX0/1a IPOJAYKTA pEAKIUU

https://m.edsoo.ru/HSJE186WN

28

OO01as xapakTepucThKa
aneMeHTOBV A-rpynnsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
(1)1/131/1%01(1/16 U XUMHWYECKHE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMHaK,eropu3nIecKueH
XHMHUYECKIE CBOMCTBA,
MOJIy4Y€HUE U PUMEHEHHE

https://m.edsoo.ru/HZAYE5F13

30

[IpakTuueckaspadoraNe3mo
teme«llonyyenneammuaka,
W3Y4EHUE ero CBOMCTB»

https://m.edsoo.ru/JORP64IFJ

31

A30THas KHCIOTa, e
(hbMBUYECKUENXUMUYCCKUE
CBOIliCcTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30BaHMEHUTPATOBU
COJIE aMMOHMS B KQUeCTBE
MUHEPAJIbHBIX YI0OPEHHIA.
XHUMHUYECKOE3arpsA3HEHNE
OKpYKaroIlen CpeJibl
COEMHEHUSIMHUA30TA

https://m.edsoo.ru/5SHBKCIQCB

33

dochop.Oxcuadochopa(V)u

https://m.edso0.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

docdopHaskucioTa,
(bU3NIEeCKUENXUMUIECKUE
CBOMCTBA, MTOJy4CHHUE

34

Hcnons3oBannedochaToBs
Ka4eCcTBE MUHEPATBbHBIX
yaoOpeHuit. 3arpsizHeHue
npupoHoiicpensidhochaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepoa,pacnpocTpaHeHUEB
npupo/ie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeponaa, ux
(U3HYECKUEHXUMHUYECKUE
CBOMCTBA. DKOJOTUUECCKHE
poOJIeMBbl, CBSI3aHHBIC C
okcumomyriepoaa(lVv)

https://m.edso0.ru/OXQAPGNCF

37

VYTOonbHAAKUCIOTauEECOIN

https://m.edsoo.ru/OHQHD6IPA

38

[Ipaktrueckas pabota Ne 4 o
teme'"[losydenue yriekuciaoro
ra3a.KauectBenHnaspeakiusta
KapOoHaT-HOH"

https://m.edsoo0.ru/G2HZXQGCS8

39

HepBOHa‘IaJILHLICHOHHTI/IH 00
OPraHNn4YCCKUXBCIICCTBAXKAKO
COCAMHCHUAX yriiepoJa

https://m.eds00.ru/30T12109Z

40

erMHHﬁHeFO COCAMHCHUA

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTuyeckas pabora Ne 5.
PemrenneskcnepuMeHTaIbHBIX
3aJ1a4 1o teMe «BaxHee
HEMETAUIBIMUXCOCIUHCHHMS)

https://m.edsoo.ru/O7ES8D0OD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTtponsHaspabotaNe3mo

TeMe«BaxHeNIIIMeHeEMETAIJIBIU UX

COCAUHECHUA»

https://m.eds00.ru/S85J9UGH3

43

OO01as XxapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTaIoB. MeTamIndecKascBI3h
U METaJllIMYeCKast
KPUCTAJUINYECKasl PELIETKA.
Du3NIECKNECBONCTBAMETAIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHWMHUYECKUE CBOMCTBA
METAJIOB. DJEKTPOXUMHUYECKHI
PAIHANPSKEHUN METAIJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme cnocoObl MOTydeHUS
meTtamnoB.CrnaBel. Berancnenus
10 YpaBHEHUSIM XUMHYECKHUX
PpEeaKIuii,eCIINOIUHU3
peareHTOBCOICPKUTIIPUMECH

https://m.edso0.ru/G54GDQI2D

46

HOHS[TI/IGOKOppOSI/II/I METaII1I0B

https://m.edsoo.ru/4AFIGDOWOW

47

Illenoynbie METAILIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCHIBIUTUAPOKCHIBIHATPHUSIH
KaJInst

https://m.edso0.ru/Q4DX0G3U9

49

II{emoyHO3EeMEIBHBIEMETAIBI—
KaIbIIMA U Mardui

https://m.edsoo.ru/REOCDY0K6

50

BaxueiinmuecoeauHeHUS
KaJIbLIUSA

https://m.edso0.ru/CJIR96CMZA

o1

O0001IeHrencUCcTEMAaTU3 AU
3HAHUN

https://m.edso0.ru/O5PXGG1BE

52

JKEcTKOCTBBOABIMCIOCOOBIEE

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
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https://m.edsoo.ru/G54GDQI2D
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https://m.edsoo.ru/WFMBFTTTP

yCTpaHEHUs

53

[IpaktugeckaspadboraNe6mo
Tteme "YKEcTKOoCTh BOJIBI U
MeTo/ible€ycTpaHeHHs "

https://m.edsoo.ru/NFIROKB8J

54

AJFOMUHUIT

https://m.edso0.ru/9ZJ8RD1TV

55

AMdoTepHBIECBONCTBAOKCH IAN
TUAPOKCUIA

https://m.edsoo.ru/NI5K110J5

56

Kemes3o

https://m.edsoo.ru/F20NJR5SR

57

OKCcHIIBI, THAPOKCUIBICOITH
xenesa (II) u xxeneza (I1I)

https://m.edsoo.ru/ARTUBLAMP

58

O000IIEeHuENCUCTEMATH3AITHS
3HAHUN

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckas padota Ne 7.
PemenneskcnepuMeHTaAIBHBIX
3a7a4 1o Teme «BaxkHelniue
METAJIJIBINMXCOEIMHEH S

https://m.edso0.ru/ZN7G0QSMX

60

BrruncienusmnoypaBHEHUSIM
XUMUYECKUX PEAKIUH, SCITH
OJIMH U3 PEareHTOB JaH B
M30BITKE HIIA COICPKUT
npuMecu. Beraucnenus
MAacCOBOM JI0JIH BBIXOJa
MPOIyKTapeaKIuu

https://m.edsoo.ru/AYD2HE51Y

61

O0001IeHrencUCcTEMAaTU3 AU
3HAHUN

https://m.edso0.ru/BSTOVTKOP

62

KonTponpsHaspaboTaNedno
TeMe«BakHeHIIneMeTaUIbIA X
COCIUHEHUSY

https://m.edso0.ru/703C804GN
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BemecrBaumarepuasis

63 N 1 https://m.eds00.ru/OFI32JMTO0
ITIOBCCIHCBHOMXN3HNUYCIIOBCKA
X

64 HIMITHECKOCSATPASHEHIE 1 https://m.eds00.r/9ANGYEYOI
OKpYIKAroIeH Cpe/ibl
Po elie

65 /Ib XHMHI B pettictui 1 https://m.eds00.ru/18Q203Y28
AKOJIOTUYECKHUXITPOOIIEM
Pese inypok.O0001eHne

66 PBHBIYPOK Hi eH 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaTrni3anda 3HaHUU
PeseprubIitypok.O000mennen

67 . 1 https://m.eds00.ru/P52TJZNXV
cucreMaTni3anda 3HaHUU
P i .00600

68 CICPBHLIYPOR-AT00 HieHHeH 1 https://m.eds00.ru/TMK36TJZG
cucreMaTui3anda 3HaHUU

OBHIEEKOJIMYECTBOYACOBIIO 68

I[TIPOTPAMME
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HNPOBEPAEMBIETPEBOBAHUAKPE3YJIBTATAMOCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOUIIPOT PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJbTaTbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ'l])H0171HpOrpaMMLIOCHOBHOF006HIeF006pa3OBaHI/IH

1

[Toreme: «IlepBOHAYATBHBIEXUMUYECKUETTOHATHSD)

11

PaCKpLIBaTh CMBICJI OCHOBHBIX XUMHUYCCKUX TIOHATHUI: aToM,
MOJIEKYJla, XUMHYECKHH DSJIEMEHT, IPOCTOE BEIIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOPOTHAs W HEOTHOPOJHAs), BaJICHTHOCTH,
OTHOCHTENIbHAsi aTOMHAasi W MOJICKYJSIpHAs Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KIaccuUKAIMs ~ pEeaKkIuid:  peakuu  COCAMHEHHS,  PeaKIuu
pa3OKEHUs, pEaKkIMH 3aMEIIeHUs, peakIuu OOMEeHa, 9K30- H
SHJOTEPMHUYECKUEPEAKITUH, TETIIOBOMA(PPEeKTpeaknu,pacTBop,

MaccoBasoIsIBelIecTBa(IIPOLEHTHASIKOHIIEHTPALIHS ) BpaCTBOPE

1.2

HIUIIOCTPpUPOBATbB3aMO CBS3b0CHOBHBIXXUMHUYECKUXITOHATHIN

HpI/IMeHﬂTbaTI/IHOHHTI/IHHpI/IOHHC&HI/II/IBCH_ICCTBI/II/IXHPCBpaHICHI/Iﬁ

1.3

I/ICHOJ'IB3OBaTBXI/IMI/I‘ICCKyIOCI/IMBOJ'II/IKy,I[J'IHCOCTaBJ'IeHI/IH(l)OpMy.]'I

BCIICCTBHU ypaBHeHHﬁXHMquCKHX peaKI_II/Iﬁ

1.4

PpaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCcChbl BCIICCTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJIIpPHOI'O  YUCHHA, 3daKOHa

ABorajipo

15

OIIPEACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTLXI/IMI/I‘-ICCKI/IepeaKI_[I/II/I(HO‘lI/ICJ'IYI/ICOCTaBy

y4aCTBYIOIIMXBPEAKIIUUBEIIECTB,TIOTEMIIOBOMYIP HEKTY)

1.7

BBITUCIIATBOTHOCUTCIIbHYIOMOJICKYJISIPHYFOUMOJIAPHYIOMACCHL

BCIICCTB




1.8

BBIUUCIIATEMACCOBYIOOIIOXUMUYECKOTOIEMEHTANO PopMyITe

COCIMHCHMUS,

1.9

BBITUCIIATBMACCOBYIOJOJIFOBCIICCTBABPACTBOPC

1.10

IPUMEHSThECTECTBEHHOHAYUYHbIEMETOIbINI03HAaHUA—HAOII0ACHHE,
U3MEpEHUe,  MOJEIUPOBAHME,  HOKCHEpUMEHT  (peajbHbll U

MBICJICHHBIH )

[Toreme: «BaxknenmuenpencTaBUTEIMHEOPraH Y ECKUXBEILECTB)

2.1

pacKpbeiBaTb CMBICII  OCHOBHBIX XHMHWYCCKUX TTOHSTHH: OKCH/,

K1CJI0Ta,0CHOBAaHHUE,COJIb

2.2

OTIPENENATHIIPUHA/IEKHOCTHBEIIECTBKOIIPEIEIEHHOMYKIIACCY

coenuHeHunnodgopmynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI)HeOpFaHI/I‘—IeCKI/IeBeHIeCTBa

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOLIME XMMHUYECKHE CBOICTBa
BELIECTBPA3INYHBIXKIIACCOB,OITBEPIK 1A O CAHU ETIPUMEPAMHU

MOJIEKYJISIPHBIXYPABHEHUHCOOTBETCTBYIOIIUX XM UUECKUX PEAKIINI

2.5

IIPOrHO3UpOBAThH CBOICTBa B€OICCTB B 3aBHCHUMOCTH oT HuX
Ka4C€CTBCHHOI'0COCTaBa,BO3SMOKHOCTUIIPOTCKAHUAXUMUUCCKUX

IPEBpaLICHUIBPA3INYHBIX YCIOBUIX

2.6

ClIeIoBaTh TpaBWJAM  TIOJb30BAHUS XHUMHYECKOH TOCYIOW U
7a00paTOPHBIM 00OPY/IOBaHHWEM, a TaKXKe IMpaBWjaM OOpaIrieHus: ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKUIHUSMHU IO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO M COOMpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJOPOJAa M KUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB C OMpPENeNEHHOW MaccOBOW J0Jield  pacTBOPEHHOTO
BEIIECTBA, TNIAHKPOBATh U MPOBOJUTh XUMUYECKUE IKCIIEPUMEHTBI T10
paco3HaBaHUIOPACTBOPOBIIEIOYCHUKHUCIOTCIIOMOIIBEO

UHAMKATOPOB(JIaKMYC,(peHoIPTaTenH,METUIIOPAHKHUAPYTHE)

2.7

HpOBO,Z[I/ITLpaC‘IéTLIHOypaBHeHHmXHMquCKOﬁpeaKHHH

[Toteme: «IIepnognueckuitzakonul lepuoanueckascucrema
xumuyeckuxinemeHToB/l.M1.MenneneeBa. CTpoeHneaToMOB.

XHUMHUYECKASCB3b. OKI/ICJ'II/ITCJ'ILHO'BOCCTaHOBI/ITeHBHLIepeaKI_II/II/I»

3.1

PaCKpbIBATbCMBICJIO CHOBHLIXXI/IMI/I‘-ICCKI/IXHOHHTI/IﬁZSII[pO@.TOMa,
BHGKTpOHHLIﬁCHOﬁaTOMa,aTOMHaSIOp6I/ITaJIB,paI[I/Iy0 aToMa,

XUMHYCCKAsACBA3D,TOJIIPHAANHCIIOAPHAAKOBAJICHTHAACBA3D,




AJIEKTPOOTPHUIIATENILHOCTh, HWOHHAsl CBsI3b, HWOH, KAaTHOH, AaHHOH,

CTENEHbOKUCIICHHS
3.2 KJIACCHU(PHUITMPOBATEXUMHYECKACITEMEHTHI
ONUCBHIBATh W XapaKTepu3oBaTh TabiuuHyio (popmy Ilepuonnueckoit
33 CHUCTEMBbl XMMHUYECKUX DJIEMEHTOB: pa3jM4aTh IOHATUS «TJaBHAs
' noarpynna(Arpynna)»u«inodounasnoarpynmna(brpymnma)y,
«MAaJTBIE»UKOOJTBIITHENTIEPHOTBI
packpsiBaTh cmbich [lepuommueckoro 3akona [[.M. Menneneesa:
24 JEMOHCTPUPOBATH TOHUMAHUE MEPUOANIECKON 3aBUCUMOCTH CBOMCTB
' XUMHUYECKUXIIIEMEHTOBOTHXITOJI0KeHusBI leproguaeckoit
cucreme
COOTHOCUTHOOO3HAYCHH S, KOTOPBICUMEIOTCIBTAOTIUTIE
«llepmognyeckass  cucrema  XuUMU4YecKux  anemeHtoB .M.
3.5 MenpeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMUMHYECKHUXAJIEMEHTOB(COCTaBU3apAsIpa,00I11eeuncIio
3JIEKTPOHOBHUPACIIPEIEIICHUENX MTOAIEKTPOHHBIM CIIOSIM)
36 ONpENENsITh  CTENEeHb  OKHCICHHMS  JJIEMEHTOB B  OMHApHBIX
' COEIMHEHUSX
37 OTIPENENAThBUIXUMHUECKONCBA3H(KOBAaJICHTHASIMMOHHAS ) B
' HEOPraHUYECKUXCOEAUHEHNAX
9 KJIACC
Kon N
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPSIEMOro .
00pa30BaTEeJILHOMNIPOrPAMMBIOCHOBHOI 000 IETr000PA30BAHUS
pe3yJbTara
1 [Toreme: «BemiecTBOUXUMUYECKASIPEAKIIHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATUH: pPacTBOp,
3JEKTPOJIUTHI, HEIJEKTPOJIUTHI, BJIEKTPOJIUTUYECKAS TUCCOLMALNA,
peaKkIMi MOHHOTO OOMEHa, KaTalu3aTtop, XMMHYECKOE paBHOBECHE,
11 obOparumbie u HeoOpaTUMbIe peakuuu,
. OKHUCIIUTEIbHOBOCCTAHOBUTEILHBIE peakuuu, OKHUCJIHTETD,

BOCCTAHOBUTCIIb, OKHUCJICHUEC W  BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(i)OTepHOCTL,XI/IMI/IHCCKEUICBHBL(KOBaJICHTHa}I,I/IOHHa}I,

MeTaHHI/I‘-IeCKaSI),KpI/ICTaJ'IJ'II/IquKaHpeI_HéTKa,CHJI&BLI,CKOpOCTB




XUMUYECKOMpEeaKIuu

1.2

I/UIJIIOCTpI/IpOBaTBBBaI/IMOCBH3BOCHOBHLIXXI/IMI/I‘-IGCKI/IXHOHSITI/II;'II/I

HpI/IMeHSITBSTI/IHOHHTI/IHHpI/IOHI/ICaHI/II/IBeL[IGCTBI/II/IXHpeBpaIJ_[CHI/Iﬁ

1.3

COCTaBJIATbYPAaBHEHUANIEKTPOIUTUYECKON IMCCOLIMALUUKHUCIIOT,
L1EJI0YEHUCOJIEN, TOTHBIEHCOKPALLIEHHBICYPABHECHUAPEAKIINN

MOHHOTOOOMEHA

14

PACKPBIBATHCYITHOCTHEOKHUCIUTCIIBHO -BOCCTaHOBI/ITeJIbHI)IXpeaKIII/Iﬁ

MOCPEACTBOMCOCTABIICHUAIEKTPOHHOI00aJIaHCadTUX PEAKIINNA

15

IIPOBOIUTHPACYETHINOYPABHEHUIOXUMUYECKO N PEAKIINN

THotemam: «HemeTanmneinnxcoeauHeHUI»U«MeTaTbIn X

COEIUHEHUS

2.1

XapaKTePU30BaTh(OMUCHIBATH)OOITHEUCTICITN(PHISCKHEXUMUUECKHE
CBOWCTBA TIPOCTHIX M CJIOXHBIX BEIIECTB, MOATBEPKIasi OMHCAHHE
MIPUMEPAMUMOJICKYISIPHBIXUHUOHHBIXYPAaBHEHU M COOTBETCTBYIOIIIUX

XUMHUYECKAXPEAKIUN

2.2

COCTaBJISIThYPABHEHUS PEAKIINH, 10 ITBEPK IAOIIUXCYIIECTBOBAHUE

FeHeTquCKOﬁCBHSHMe}I(,HYB CIICCTBAMUPA3JINYIHBIXKIIaCCOB

2.3

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUS,
BOSMO)KHOCTI/IHpOTeKaHI/IHXI/IMI/I‘IGCKI/IXHpCBpaHICHHfIBpaSHHqHBIX

YCIOBHSIX

2.4

cleoBaTh IpaBWaM TMOJIb30BAHUS XMMHUYECKOW TOCyIoll H
1abopaTopHbIM OOOpYIOBAaHUEM, a TaKXKe IMpaBWIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH [0 BBINOJIHEHUIO
1a00PATOPHBIXXUMHUECKUXOTBITOBIOIIOIY4YEHUIOUCOOUPAHUIO

Fa3006p83HLIXBeH_[eCTB(aMMI/IaKaI/IYFHCKI/ICHOFOFaCBa)

2.5

IPOBOJAMTh PEAKIMH, IOATBEPXKJAIONINE KAYCCTBCHHBIH COCTaB
pa3JIMYHBIX BEIECTB: pPACIO3HABAaTh OMBITHBIM IYTEM XJIOPHI-,
Opomua, woauna, kapOonar, Qocdar, cuiaHKaT, Cyibdart,
TUAPOKCUAMOHBI, KATHOHBIAMMOHHSI, HOHBIM3YY€HHBIXMETAIIIIOB,

MMPUCYTCTBYIOIIHECBBO AHBIXPACTBOPAXHCOPTaHNICCKNUX BCIICCTB

[ToTeme: «XnMuAHOKpYXaroIascpeaar»

3.1

PacCKpbIBaTb  CMBICII OCHOBHBIX XMMHYECKHX IOHSTHMA: HI[K

BCIICCTBA;KOPPO3UAMCETAIIOB

3.2

HpI/IMeHHTLOCHOBHLICOHCpaI_[I/II/IMBICJII/ITCJ'IBHOﬁHCHTCHBHOCTH—




aHaJIM3 W CHUHTE3, CpaBHEHUE, 0000lIeHne, CHUCTEeMaTH3alHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CB$I3€I>'I — AJIA H3y‘ICHHHCBOI>'ICTB
BCIICCTB nu XUMHUYCCKUX peaKHI/Iﬁ; CCTGCTBGHHOH&Y‘-IHBIG
METOIBINIO3HAHUS—HAOIOICHHE, U3MEPEHNE, MO ICITUPOBAHHE,

JKCIIEPUMEHT(PEabHbINYI MBICJICHHBIH )




HNPOBEPAEMBbBIEDJIEMEHTBICOAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ3HeMeHT CoacpKaHusd

1

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

11

[Ipenmerxumun. PoJIbXUMUUBKU3HUYETOBEKA. X UMUSBCUCTEMEHAYK.

TenauseniectBa. DU3MUECKHUECBONCTBABEIIECTB. ATPETATHOECOCTOSTHUE BEIIECTB

1.2

HOHSITI/IGOMGTO)IaXHO3HaHI/I$IBXI/IMI/II/I.qI/ICTI)IeBeHICCTBaI/ICMCCI/I. Cnoco0Obl

paszzaeneHuscmecen

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne dieMeHTE.. CHMBONBI  XUMHYECKHX

aneMeHToB. I [pocThienci0KHbBIEBELECTBA. ATOMHO-MOJIEKYISIPHOCYUCHHE

1.4

Xumuyeckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemlecTB.  OTHOcHTEeNbHAass ~ aTOMHAs — Macca.
OtHocurenpHasMOIEKyIIpHasMacca. MaccoBas fOIIXUMUYECKOTONIIEMEHTA

BCOCIMHCHHUU

15

KonnuectBoBemecTBa. Moab. MonsipHasimacca. B3anmMocBsSI3bKOIMYECTBA,
MacChIMUUCIACTPYKTYpHbIXeAUHUIBeIecTBa. Pacuérbino hopmynam

XI/IMI/I‘ICCKI/IXCOG,Z[I/IHeHI/Iﬁ

1.6

OuznyecKuenXuMUYecKuesiBJIeHHs. XUMUUYECKaspeak U ueenpru3HaKy.
3akoHCOXpaHEHUsIMACChIBEIIeCTB. XuMuieckueypasHenus. Kinaccuduxarus

XMUMHYECKUXPEaKIN(COeTUHEHNU S, Pa3IoKeH s, 3aM el eHuUs,00MeHa)

1.7

XUMHUYECKUN  IKCIICPUMEHT:3HAKOMCTBOCXUMHUYECKON  MOCY0M,CIIPaBUIIAMU
paboTel B Jabopatopur W npuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
00OpyJIOBaHHEM, H3YYCHHE U OIUCaHHe (UIMUYECKUX CBOWCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoneHne Qusndeckux (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIICHUE M KOHJCHCAIIUS BOJbI) U
XUMHYECKUX (TOpeHHe CBeYM, [MpOKAIMBaHWE MEIHOW  TPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCJIOTOW) sIBICHWN, HAONMIOJEHHE U OMHCAHHE
OPU3HAKOB TMPOTEKAaHUs XUMHUYECKMX peakiuid (pasjokeHHe caxapa,
B3aMMO/ICIICTBUE CepHO KHUCTIOTHI c XJIOPUIOM Oapus,
paznoxxenueruapokcunameau(ll)mpuHarpeBannm, B3auMo IeHCTBHUEKEIE3aCPACT
BOPOM

comumenu(1l),u3ydaennecnocoboBpasaeneHusicMecel(CIOMOIIbIOMArHNTA,




(¢bunbTpOBaHUE, BHIAPUBAHME, MUCTWLISAIUS, XpoMartorpadus), MpOBEICHHE
OYHCTKHUIIOBAPEHHONCOIN, HAOTI0ICHUENOTTUCAHUEPE3 YL TATOBIIPOBEICHHS
OIIBITA, MIUTKOCTPUPYIOLIET03aKOHCOXPAHEHUAMACCHI,CO3JaHUEMOEIIECH

MOJIEKYJI(IIIapOCTEP/KHEBBIX )

BaxneimmenpeacTaBUTeIMHEOPraHUYECKUXBEILIECTB

2.1

Bo3ayx — cmecw razoB. CocrtaB Bo3zmyxa. Kucmopoa — siemMeHT u mpocroe
BemiecTBo. HaxoxaeHue kuciopoaa B mpupoje, Gu3ndeckne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcuapl. [Ipumenenune kucnopona. CrnocoObl
MOJIy4EHUSKUCIOPOAaBIad0paTOpUUHUIIPOMBIIIIEHHOCTU. KpyroBopoT

KHcnopoaaBnpupoae. O30H—amioTPONHASIMO JUPHUKALUS KUCIOpOia

2.2

TemnoBoirpdexTxummnyeckopeakinu, TE pMOXUMHUYECKUEYPaBHEHNUS, K30~
U BHI0TEpMUYECKUEpeaKIUU. TOTIIMBO: YToab U MeTaH.3arpsi3HEHUEBO31yXa,

ycUJIeHUE MTApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopoa—snementuripoctoeBenecTBo. Haxox1eHneBo10po1aBIpupo e,
(U3NIEeCKIENXUMUIECKUECBOMCTBA, IPUMEHEHNE,CITOCOOBITIONYICHHUSL.

Kucnorem commn

2.4

MonspHbpiio0bEMIa3oB. Pac4EThIMOXMMHUYECKUMYPABHEHHSIM

2.5

duznueckue CcBOWCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceimmennpie 1 HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jisi BelIeCTBA B pPacTBOpE. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpUpoJie M B KU3HU 4eloBeka. KpyroBopor
BOJIBIBIIPHUPO/IC. 3arpsI3HEHUETIPUPOTHBIXBO 1. OXpaHAMOYMCTKA

IMPHUPOIHBIXBO A

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuapl. Krnaccudukarus
OKCHJOB: colieoOpa3yroiue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) U
HeconieoOpaszyronue. HomenknarypaokcuaoB. Pu3nyecKue N XUMHUYECKIE

CBOfICTBaOKCI/I,Z[OB.HOJIy‘ICHI/ICOKCI/I)IOB

2.7

OcHoBanusi. Knaccudukanuss ocHOBaHMA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. @U3MUYECKUE U XUMUYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotsl. Knaccuduxanuskucinor.Homenknarypakucinor. duznyeckuen
xuMmndecknuecBorcTBakuciaoT. PsanaktnBHocTuMeTanioBH. H. bekeTona.

HOHy‘ICHI/IeKI/ICHOT

29

Conu.Homenknarypacosein. PU3n4eCKUENXUMUYECKUECBOCTBACOIIEH.

[Tony4yenueconen




2.10

FGHGTI/I‘-IGCKaSICBSISBMe)KZ[yKJIaCCaMI/IHeopI‘aHI/I‘-IGCKI/IXCOGIII/IHGHPIP'I

2.11

XUMUYECKUN  DKCIEPUMEHT: KadeCTBEHHOE OIpEACICHUE  COAECpKaHUS
KHCIIOpO/ia B BO3JyXe, IOJYy4Y€HHE, COOMpaHME, PACIIO3HABAHUE U H3Y4YECHUE
CBOMCTB KHCJIOpOJia, HAOIIOJEHHE B3aUMOJEUCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BOZHUKHOBEHUS U MpEKpallleHus ropeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3laMu OKCUZOB U OIMCAaHME MX CBOICTB, MOJy4Y€HUE, coOupaHUe,
pacno3HaBaHUE M M3Y4Y€HHME CBOWCTB BOJOpOJa (TOpeHue), B3aUMOJIEHCTBUE
BoJiopoaa ¢ okcugom mMeau(ll) (Bo3MOXKHO HMCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoJeHne 00pa3lloB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEOBaHUE
OCOOEHHOCTENl PAacTBOPEHMs BEIIECTB C pPa3IMYHOM PpacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJCICTBHE BOJABI C MeTaulaMHM (HaTpUeM U KalbLUEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEpUANIOB), OIpEAETIEeHNE pPacTBOPOB
KHCIIOT M IIeJo4Yell C TOMOIIbI0 HHAMKATOPOB, HCCIEelI0BaHHE 00Opa3loB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIAaCCOB, HAOIIOJACHHE W3MEHEHUS
OKpackM MHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJNoYed, H3ydeHHe
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBopoM CepHON KHCIOTBI, KHUCIOT C
METaJUIAMU,PEAKIINN  HEUTpAIM3allUH,[10JTy4eHUEHEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO MeTajjla JIpyTMM U3 pacTBOpa COJH, pElIeHUe
JKCIIEpUMEHTaIbHBIX3aJaunoTeMe«BaxHeimnekiacchiHeOpraHMuecKuX

COCTMHEHUI)

[Tepuoanueckuiizakonul lepromuyeckascuCTEMaXUMHUYECKUXIJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasl CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIBHBICPCAKIINU

3.1

[lepBpie MOMBITKU KIACCU(PHUKAMU XUMUYECKUX dieMeHToB. [lonsartue o
IPYIIax CXOIHBIX AJIEMEHTOB (IIENOYHBIE M IIEIOYHO3EMENIbHbIE METaJlIbl,
raJIoreHbl, HHEPTHBIETa3bl ). DJIEMEHTHI, KOTOpbleoOpa3ytoTaM(pOTepHbIE

OKCHABIN THAPOKCHUIBI

3.2

Ilepuonnueckuiizakon.l leproanyeckascucTeMaxuMuiecknxsnemMeHToB/[. 1.
Menaeneena. KopoTkonepuonas u JUIMHHOIIEpUOIHAs (hopmbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[Tepuonpiurpymrst. @U3UUECKUHCMBICITIOPAIKOBOTOHOMEPA, HOMEPOB

TMCPUOAAUTPYIIIIBI 3JIEMCHTA

3.3

CTpOGHI/IeaTOMOB . COCTaBaTOMHBIX}II[ep.I/I30TOHBI.9HCKTPOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0UeK aTOMOB MEPBBIX 20 XUMHYECKMX DIIEMECHTOB




ITepunognueckoiicucremsl/[. 1. MenneneeBa. XapakTepuCTUKAXUMHYECKOTO

aneMeHTanoeronojoxenutoBl lepuonnueckoiicucremel. 1. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs pajauyca aTOMOB XHMMUYECKUX 3JIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUX CBOMCTB IO TpyHIIaM M IEpUOJaM.
3unauenue [lepunonnyeckoro 3axoHa u llepuonnyeckoil cucTeMbl XMMHUECKUX
3JIEMEHTOBISIpa3BUTUSHAYKUUTIPAKTUKU. . 11.MeH ieneeB—y4uEHbliin

IpaKJaHVH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOJsipHAas ¢ HEMOJISIpHAsl)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'II)HO CTBbXUMUYECKUXIeMEeHTOB. M OHHASACBI3h

3.6

CTelneHbOKHUCIICHHUS. OKI/ICJ’II/ITCJ'H)HOBOCCTaHOBI/ITeJ'H)HblepeaKHI/II/I. Hpoueccm

OKHUCJICHHUSAMBOCCTaHOBICHUS. OKUCIIUTEINN BOCCTAHOBUTEIIH

3.7

XUMUYECKUN HKCHEPUMEHT: H3Y4Y€HHE O00pa3lloB BELIECTB METAIJIOB U
HEMETAIJIOB, B3aMMOJECHCTBUE THJPOKCHIA LHMHKA C PACTBOPAMHM KHCIOT M
LIEI0YEH, TPOBEACHUEOTIBITOB, ILTFOCTPUPYIOIIU X TIPUMEPBIOKUCIIATEIBHO-

BOCCTaHOBUTEIbHBIXpEAKUUN(TOPEHHE, pEaKIINNPa3II0KEHH S, COSANHEHHS)

9 KJIACC

Kon

IIpoBepsieMbIidJIEMEHT COJEPKAHUSA

BemectBonxumuueckasipeakius. [loBropenue

11

[Tepuonnueckuiizakon.l lepuoanueckascucreMa xuMuueckux syemeHToB/[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX TMEPUOJIOB, KalWs, KalbIUsi H WX
COCTMHECHUHBCOOTBETCTBUHUCIIONOKEHHEeMDIeMeHToBB] leproanueckoit

CUCTCMCUCTPOCHHUCMHUX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBS3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBUCUMOCTb CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH N HOMCHKJIATYpa HECOPIraHNUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYMHYECKHE CBOMCTBa BCIICCTB,
OTHOCSIIJ_[I/IXCHKpaBJ'II/ILIHHMKJIaCCaMHeopFaHquCKﬂxcoeHHHeHHﬁ,

TCHCTUYCCKAACBA3ZBHCOPIraHNYCCKUX BCUICCTB

1.3

Knaccugukanus XuMHUUecKUX peakluii o pa3IudHbIM MPU3HAKaM (110 YUCIy U
COCTaBYy4yacTBYIOIIMXBPEAKIIMUBEIIECTB,IOTEINIOBOMY3(D D EKTY, O

HSMGHCHHIOCTCHCHCﬁoKI/ICJICHI/I}IXI/IMI/I‘{CCKI/IX3J'ICMCHTOB,H006paTI/IMOCTI/I,




[0 YYacTUIO  KaTaau3aropa). OK30- UM  DHJOTEPMHUUYECKHE  pEaKluH,

TCpMOXI/IMI/I‘-IeCKI/ICypaBHCHI/ISI.HOHSITI/IGOCKOpOCTHXHMI/IHGCKOpreaKHI/IH

14

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusax. [lonstue o
TOMOTEHHBIX M TeTEPOTEHHBIX peakiusaX. [IoHITHE 0 XUMHUYECKOM PaBHOBECHH.
@DaKTOPBI,BIUSIOMIHIEHACKOPOCTHXUMUYECKONPEaKITNHHIIONOKEHHIE

XHUMHNYCCKOTOPABHOBECHA

15

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, IEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIMICUCIIONB30BAHUEMMETO A

AJIEKTPOHHOT00AIaH Ca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOIMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IMCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cBszu. CreneHs nuccouranuu. CUIIbHBIE U Clla0ble 3JIEKTPOJIUTHI.
Peakiun nonHoTrO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HOHHBIE ypaBHEHMsS peakuuid. CBONCTBAa KHCIIOT,
OCHOBAHUNHNCOJIEHBCBETEPEICTABICHUIO0DIEKTPOINTHIECKOM

nucconnanuu. KayectBeHHbIEpeakIMMHAUOHBL. [ [oHITHEOTH APOIU3ECOei

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIICHHE C MOJCISIMU KPHCTALUTHICCKUX
pEemETOK HEOPraHWYeCKUX BEUIECTB — METAUIOB W HEMeTawioB (Tpadura U
ajMasa), CIIOXKHBIX BEIIECTB (XJIOpHJa HATPHsl); MCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTHM XHMHUYECKOH pEeakIuu OT BO3JCHCTBUS DPAa3IUYHBIX (PAKTOPOB;
WCCIICIOBAHME  JJIEKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeJoYer u coyied (BO3MOXKHO —HCIIOJIb30BaHHE
BUICOMATEPHAIIOB); TPOBEIICHHE OTBITOB, WUIIOCTPUPYIOMIMX TPU3HAKU
NPOTEKAHMS PEaKIii HOHHOTO oOMeHa (00pa3oBaHHe OcajKa, BBIJICIICHUE Ta3a,
o0pa3oBaHuE BOJbI); OIMBITOB, HILTFOCTPUPYIONIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBHTEIIbHBIX PEakiMii (TOpEHUE, PEaKIUM Pa3/IOKCHUS, COCTUHCHHS);
pacIio3HaBaHUEHEOPTraHMYECKUXBEIICCTBCIIOMOIIBIOKAYECTBEHHBIX PEAKITUI

HaWOHBI;pCIICHUCIKCIICPUMCHTAJIbHbBIX3a/1a4

HemerannsimnxcoeanHeHNU

2.1

OOmass xapakTepucTuka raigoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHblecTeneH! OkucieHusa. CTpoeHuen (PU3NYeCKHECBOMCTBANPOCTHIX
BEILIECTB — TajoreHoB. XHUMHUYECKHE CBOMCTBa Ha MpHUMEpe XJopa
(B3auMoelicTBHEeCMEeTAINIaMU, HEMETaJUIaMHU, [IIeJI0YaMHu ). XJIOPOBOIOPO/I.

COJ'IHH&HKI/ICJ'IOTEI,XI/IMI/I‘-ICCKI/ICCBOI\/'ICTBa,HOHy‘{eHI/IC,HpI/IMeHeHI/Ie.I[eﬁCTBHC




XJIOPAUXJI0POBOJOPOJAHAOPTAHU3MYENIOBEKA. BaKHEUILIMEXITOPUIBIMUX

HAaXO0JICHUEB MPUPOJIE

2.2

OOmast xapakrtepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIe CTeNeHN oKucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IOPOCTBIX BEIIECTB — KHUCJIOPOAA M CEpbl. AJUIOTPOIHBIE MOAU(PHUKALUU
KHUCIIOpOJia U cephl. XUMHUYECKUE CBOMcTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(1)H3quc1cne M XHMHYECKHE CBOMCTBA. OKCI/IIH)I CCPbl KaK HNpCACTaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas[ KHCJIOTa, q)HSH‘IeCKI/Ie A XUMHYECKHE CBOMCTBaA
(oOmme Kak MpeAcTaBUTENs Kjacca KHCIOT U creruduueckue). XUMHUYECKUe
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO Clloco0a IMOJIy4eHHUs CepHOMN
KHCIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, KAaUC€CTBCHHAA pPCaKIMA Ha
cynbgar-uoH. HaxoxneHnue cepbl U €€ COeAMHEHUH B MpUpojie. XUMHUYECKOE
3arps3HEHUEOKPYKAIOMIEHCPEABICOEAMHEHUIMUCEPHI(KACTOTHRIC IO TH,

3arps3HEHNEBO3/1YXanBOI0EMOB),CIIOCOOBIETO TIPEIOTBPALIICHUS

2.3

OOmiass xapakTepucThka 371eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB,XapaKTePHbIECTENIEHUOKHUCIEHUS. A30T,pacipoCTpaHEHUEBIIPUPO/IE,

(bu3uYecKrne U XUMHYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XUMHYECKHUE CBOMCTBA, MOJydeHHe U npumeHnenue. Conu
aMMOHMS, UX (U3MYECKHEe U XUMHYECKHE CBOMCTBA, MpPHUMEHEHUE.
KauecTBenHas peakiusi Ha MOHbBI aMMOHHMSI. A30THas KUCJIOTa, €€ IMOJIydyeHue,
(bu3uYecKkne W XHUMHUYECKHE CBOMCTBA (0OOIIME Kak MPEACTaBUTENS Kiacca
KUCIoT U cnenuduyeckue). Mcnoap3oBaHuE HUTPATOB U COJIEH aMMOHHS B
KayecTBe MHHEpAIbHBIX yI0OpeHHil. XUMHUUYECKOE 3arpsi3HEHUE OKpYXKarollei
CpeabICOeAMHEHUAMHA30Ta(KUCIOTHBIEIOK /1, 3aTPS3HEHUEBO3 Ty Xa, TOYBBI

1 BOJOEMOB)

24

®docdop, amnorponHsie Mogudpukauu pochopa, pU3MUIECKUE U XUMUUYECKHE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopHas kucnora, QuUYeckre Hu
XUMUYECKHECBOMCTBa, oy4eHue. Mcrnosb3oBanuedocdaroBBkauecTe

MUHEPATBHBIXYI00pEeHUI

2.5

OOmast xapakrtepuctuka 3i1eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOSHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. YTIJEepoJ, aJJIOTPOIIHBIE
MoIuGUKAIMK, paclpocTpaHEeHHe B MpHUpone, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. AxcopOuus. Kpyrosopor yrimepoma B mpupone.  OKcuibl
yriepoJa, uxpu3nuecKuenXuMHUeCKUEeCBONCTBA, 1eCTBUEHAXK UBBICOPTraHU3MBI,

HOHy‘IeHI/IeI/IHpI/IMCHeHHC.3KOJ'IOFI/I‘-ICCKI/ICHPO6HGMBI,CBH33HHLICCOKCI/II[0M




yraepona(IV); rumoresa riao0ainbHOrO MOTEIUICHUS KIMMATa; MapHUKOBBIN
a¢dekT. YroapHas KUCIOTa U €€ CONH, X (PU3NIECKHE U XMMHUYECKHEeCBOKCTRA,
noJiydeHue ¥ npuMeHeHue. KadecTBeHHas peakuus Ha  KapOoHAt-
I/IOHI)I.I/ICHOJ'H)?;OBaHI/IeKap60HaTOBB6BITy,MeI[I/IIII/IHe,HpOMI)IHIJIeHHOCTI/II/I

CEJILCKOMXO3SIIICTBE

2.6

[lepBoHavanbHBIE MOHATHS 00 OPraHWYECKHX BEHIECTBAX KAK O COCAMHEHHSIX
yriepona (MeTaH, 3TaH, ATWIEH, AIETWICH, 3TaHOJ, TJIMIEPHUH, YKCyCHas
kucinota). Mx cocraB m xummuueckoe crpoeHue. Ilonstre o Omosiorudecku
BAOXHBIX BEIIECTBAX:  JKUpaxX, OeNKax, yrJIeBoJgax — W WX pPOJA B
KU3HUYEIOBEKa. MaTepruaibHOee TMHCTBOOPTaHNIECKUXUHEOPTaHMUECKAX

COEIMHEHUI

2.7

Kpemuuii, ero ¢puznueckue u XMuMHUYECKUE CBOMCTBA, MOJIy4€HUE UITPUMEHEHUE.
Coenunenus kpemHuss B mnpupone. OOmmMe npeacTaBieHUs 00 OKCuie
kpemHusA(IV) u kxpemHueBoit kucinore. CUIMKATBl, UX HUCHOJb30BaHUE B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH. BakHelne cTpouTenbHblE MaTepuabl:
KepaMHKa,CTEKII0,IIEMEHT,0eTOH, kene300eToH. [ IpobaembIOe30macHoTo

I/ICHOJ'IBSOBaHI/IHCTpOI/ITeJ'II)HBIXMaTCpI/IaIIOBBHOBCCHHGBHOﬁ}KHSHH

2.8

XUMHUYECKUN JKCIMEPUMEHT: H3Y4YCHHE OO0Opa3lloB HEOPTraHWYECKHUX BEIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEaKIU Ha XJIOPHUI-
WOHBI W HAOJIOJCHUE TMPU3HAKOB HMX TMPOTEKAHMS; OMBITHI, OTPAKAIOIINE
(M3UYeCKre U XUMHYECKUE CBOMCTBA TAJIOTEHOB U UX COCIMHEHUN (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJIEHHE C OO0pa3laMu XJIOPHUIOB
(raoreHnI0B); O3HAKOMJICHHE C oOpa3lmamMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO  HCIIOJIb30BAHHE BHJICOMATEPHANIOB); HAOJIOJIEHWE IIpolecca
00yriMBaHMUs caxapa MoJ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4YeHHUE XUMUYECKHX CBONCTB pa30aBlIeHHOW CEpHOIl KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cynbdar-uoH ©u HaOmoaeHue npu3Haka eé
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (DU3UICCKUMHU CBOMCTBaAMHU a30Ta, (hochopa u ux
COCIMHCHUN (BO3MOXKHO HCIIOJIb30BaHHWE BHUICOMATEPUATIOB), oOOpa3lamu
a30THBIX U (HOCHOPHBIX YAOOPEHUIA; OIydeHUE, COONpaHue, pacrio3HaBaHUE U
U3yYeHUE CBOWCTB aMMHAaKa; MPOBEJICHHWE KAueCTBEHHBIX pEaklMii Ha HOH
aMmmMoHHMsT ©  ¢ocdaT-MOH ¥ H3YUYEHHE TPU3HAKOB HMX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MeAbIO (BO3MOKHO
UCTIOJIb30BAaHUE BUJICOMATEPHANIOB); HW3yUYEHHE MOJENeH KPUCTAUTHUECKUX
pemérokanmasa,rpaduta,pyiepeHa;03HaKOMISHHECTIPOIIECCOM

a/IcopOLMUPaCcTBOPEHHBIXBEIECTBAKTUBUPOBAHHBIMYTJIEMH YCTPOUCTBOM




IIPOTUBOra3a; IOJIyueHUE, COOMpaHHE, PACIIO3HABAHUE U H3Y4YEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAayeCTBEHHBIX peakiuii Ha KapOoHaT- M
CWJIMKAaT-MOHbl W U3yYEHUE IMPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOIYKUHENH CUITMKATHOUITPOMBIIIIEHHOCTH ; pEILIEHUEIKCIIEPUMEHTATBHBIX

3amaunoreMe«BaxkHelIIneHEMETAJUIBIMUX COEMHEHUS))

MCTEUIJII)II/II/IXCOGI[I/IHGHI/IH

3.1

OO01as XapakTepUCTHKAa XMMUYECKHUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nonoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKHMX dnemeHToB .U
MeneneeBarcTpoeHusaToMoB. CTpoeHneMeTaIlI0B. MeTamndeckascBsa3bu
MeTaNInYecKasiKpUCTaUINYeCKaspe€TKa. DIEKTPOXUMUYECKUI P

HaIpsHKEHUHMETaIOB

3.2

duznyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. O01ue crnocoObl MoJydyeHus
MeTayutoB. [IoHSITHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBel(CTalb, YyTryH, IFOPATIOMUHUN,0pOH3a ) MMXIIPUMEHEHNEB

OBITYUITPOMBIIIIEHHOCTH

3.3

[[lemounple MeTauIbl: MOJOXKeHHe B [lepumomnyeckod cUCTEME XUMHUUYECKHX
anementoB J[.M. MeHnaeneeBa; cTpoeHHE MX aTOMOB; HaXOXJECHHUE B MPUPOJIE.
DuU3NIECKUENXUMUIECKUECBOUCTBA(HapUuMepeHaTpusiukanus ). OKCUIbIA
ruApoKcuaAbIHaTpusnKanus. [ I[piMeHeHrenenoYHbpIXMETATIOBUUX

COCIMHECHUU

3.4

[llemoyHo3eMenbpHBIC  METAIBI MAarHMii ©M  KaJblMA: IIOJIOXKCHHE B
[TepuoanueckoricucremexumuueckuxiementoB/l.M1.MenaeneeBa;ctpoeHue ux
aTOMOB; HaxoXXJeHWe B mnpupojae. Dusnyeckue M XUMHUYECKHE CBONCTBA
MarHusUKaIbIHs. BakHeHTnecoe ITMHCHU Kb IS ( OKCHT, TUPOKCHT,

coiin).JKECTKOCTh BOIBIMCIIOCOOBIEEYCTPAHEHHUS

3.5

ANIOMHUHHI: TIOJIOKEHHE B HepHOHquCKOﬁ CUCTEMC XMMHNYCCKHX JJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHHUC aTOMa, HAXOXIACHUC B IIPHUPOIC. duznyeckue u
XUMHYCCKHUC CBOfICTBan'IIOMI/IHI/IH.AM(I)OTeprIe CBOMCTBAOKCH AU T' UAPOKCHU A

AJIFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xXumuieckux snemeHToB JI.1.
MenpneneeBa; CTpOEHHE aTOMa; HaxXxOXJIeHHE B npupone. Pusnyeckue u
XUMHUYECKHuecBoncTBaxene3a. Okcu bl ruipokcuapiucommkenesa(ll)u

xenesa(Ill),uxcocTtas,cBolicTBaN MOTYUYCHUE

3.7

XHMquCKHﬁBKCHepHMeHTZO3HaKOMJ'ICHI/ICC06pa3I_IaMI/IMCTaJIJ'IOBI/ICHJIaBOB,

PIX(bPIZSH‘ICCKPIMPICBOﬁCTB&MH;I/ISYIICHI/ICpCSy.HBTaTOBKOppO3I/II/IMCTaJIJ'IOB




(BO3MOYHO HCIIOJIB30BaHUE BUAEOMATEPUAIIOB), 0COOEHHOCTEHB3aNMOICHCTBUS
OKCHJA  KaJblMsl M  HAaTpus €  BOAOM  (BO3MOYKHOMCIOJIB30BaHUE
BUJICOMATEPHUAIIOB); UCCIECI0BAHUE CBOMCTB KECTKOM BOBI; IIPOLIECCa FTOPEHUS
Keleza B KUCIOpoAe (BO3MOXHO — MCIOJB30BaHME  BHJICOMATEPUAIIOB);
IPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX PEAKLUU{ HAa HMOHbBI (MarHus, KajbIlHs,
amomMuHus, 1uHka, cxkenesa(ll) wm xenesa(Ill), memu(ll); wabmonenue u
ONMCAHHE MPOLIECCOB OKpalIMBaHUS IUIAMEHM HOHAMU HATpHs, Kalusi MU
Kanblysg (BO3MOKHO HCIOJB30BAHUE BHJEOMATEPHAIIOB); HCCIEIOBAHUE
aM(pOTEepHBIX  CBOMCTB  THUAPOKCHIA  QIIOMMHMS M TUAPOKCUIA
LMHKa;pellIeHneIKCIIEpUMEHTaIbHbIX3adaunoTeMe«Baxk el mreMeTasnibiu

NXCOCIUHCHU A

XHUMUAHOKpYXKaromascpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 370poBhe. be3omacHoe uCnoiab30BaHrE BEUIECTB U
XUMUYECKUXPEAKITUUBOBITY. [ [epBasimoMOIbIIPUXUMAYECKUX0KOTAX U

OTPABJICHUSIX

4.2

OCHOBBI PKOJIOTHYECKON TPAMOTHOCTH. XUMHUUYECKOE 3arps3HEHUEOKPYKAIOIIEH
cpenbi  IIJIK. Ponp XuMum B pemIeHUH  SKOJOTHYECKHX  MPOOIIEM.
[IpupoaAHBIENCTOYHUKUYTIICBOA0POA0B( YT OJIb, IPUPOAHBINTA3,HEPTH ),

MIPOIyKTHIUXIIEPEPAOOTKH, UXPOTIbBOBITYUTIPOMBIIIIIEHHOCTH

4.3

XUMUYECKUNIKCIIEPUMEHT: U3y4eHHe00pa3ll0BMaTepUaIoB(CTEKIIO, CIIIIaBb

MeTaJ'IJ'IOB,HOJ'II/IMCpHBICMaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAMOCBOEHUSIOCHOBHOMOBPA3OBATEJIBHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsieMmbleTpeGOBAHUAKIIPEAMETHBIMPE3YIbTATAM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbIOCHOBHOT00011er000pa3zoBanusiHa0cHOBePI'OC

1

[Ipencrasnenue:

11

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHHMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIel KyIbTypbl M HpPaKTHUYECKON
JeATeIbHOCTHUYEIIOBEKaBYCIIOBUAXCOBPEMEHHOT000IIECTBA;

MMOHUMAHUEMECTAXUMHUHNCPCAUAPYTUXCCTCCTBCHHBIX HAYK

1.2

0 Hay4YHBIX METOJax IMO3HAHUS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX U
TEOPETHYECKUX METOJaX WCCIEAOBAaHUS BEIIECTB U HU3yYCHUS
XUMUYECKUXPEAKITUN ; YMEHUEHUCTIONH30BaTHMO 1T IS

06’b${CHeHI/I${CTp0eHI/IHaTOMOBI/IMOJ'IeKy.TI

1.3

o cepax npodeccuoOHANBFHON AESITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO TIO3BOJIMT OOy4aloOUIMMCSl paccMaTpUBaTh
XUMHIOKaKkcpepycBoeiOynyennpodeccnoHalbHONACATEILHOCTH
UC/IeTaThOCO3HAHHBIMBBIOOPXUMHUHUKAKITPOQUILHOTOTIpEMETA

PUIIEPEX0ACHAYPOBEHBCPEIHEr000111ero 00pa3oBaHus

BJ'Ia,Z[eHI/IeCI/ICTeMOﬁXHMH“IGCKHX?)H&HHfIHYMCHH@HpI/IMCHHTB

CI/ICTGMYXI/IMI/I‘IGCKI/IXSHEIHI/Iﬁ,KOTOpaH BKJIFOYACT:

2.1

Ba)KHEHIIIME XUMHYECKUE IIOHATHS. XMMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEI[ECTBO, MPOCTOE U CIOKHOE BEIIEeCTBO, OJHOPOJAHAS U
HEOJIHOPOJIHAs CMECh, OTHOCHUTENIbHbIE AaTOMHAs W MOJEKYJsIpHas
MacChl, KOJHMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAaHWE, CONb (CpemHsisi), XUMHYecKas
peakuus, peaklUH COCIUHEHHUS, PEaKUWU Pa3lIOoKEHUs, pPeakUuu
3aMelleHus, Peakuu oOMeHa, TeTIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PacTBOpP, MAcCoBasi JOJSI XUMUYECKOIO
3JI€MEHTABCOEIUHEHNN,MACCOBASIOJISIMIIPOLIEHTHASIKOHIIEHTPAITUs

BeI_I_ICCTBaBpaCTBOpe,H,Z[pOaTOMa,3HCKTp0HHBII>'ICJIOI>'IaTOMa, aTOMHasd




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi  CBA3b,dJIEKTPOOTPULATEIILHOCTb, IOJISIPHASUHENIOJIIPHAs
KOBQJICHTHAsl  CBs3b, MOHHAs  CBS3b, METANINYECKas  CBSA3b,
KpUCTAJUIMUECKas pelérka (aToMHas, HWOHHAas, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHMOH, JIEKTPOJUT U HEAIEKTPOJIUT,
AIEKTPOIUTHYECKAs JUCCOLMALMSA, PEAaKUMU HMOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEaKUHUH,  OKHUCIWUTEIb U
BOCCTAHOBUTENb, OKUCICHHE M BOCCTAHOBICHHE, JJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTUMbIE peakluy,
CKOpOCTbXUMMUECKOMpeakuu, kartanu3arop, [ IJIK,koppo3us

MCTaJIII0OB,CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE3aKOHBIXUMHU U : 3aKOHCOXPAHEHUSIMACCHI,
nepuoguyeckuii  3akoH JI.MI. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa,3aKOHABOTAPO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHUs

AIEKTPOJIUTUUECKOU TUCCOITUAITIT

BrnanenneocHOBaMUXUMHYECKOUTPAMOTHOCTH, BKITFOYAIOILICHA:

3.1

YMEHHETIPaBUILHOUCIIONIb30BATbU3YUeHHbIEBEIIECTBAMMATEPHAIIBI (B
TOM YHCJIE MUHEpaJIbHbIE YI0OPEHHs, METAJUIbl U CIUIaBbl, POAYKTHI
nepepaboTKU  MPUPOJIHBIX HCTOYHUKOB  YIJEBOAOPOAOB  (yruid,
OPUPOJHOTO Ta3a, HePpTH) B OBITY, CEIbCKOM XO3SICTBE, Ha
IIPOU3BOJICTBE U MOHUMAHKUE 3HAUYEHUS KUPOB, OCIKOB, YIIEBOIOBIA
OpraHu3Ma 4eJOBEeKa; yMEHHE IPOTHO3UPOBATH BIIMSHUE BELIECTB

NXUMHUYCCKUXITPOTECCCOBHAOPIaHU3MYCIIOBCKANOKPYXKAIOIIYHO

PUPOIHYIOCPENY

3.2

YMCHUCUHTCTPUPOBATbXUMHUYCCKUC3HAHUACO3ZHAHUAMUAPYTUX

y‘le6HBIX nmpeaMETOB

3.3

HaHH‘IHCOHLITapa6OTLICpaSJ'II/ILIHBIMI/II/ICTO‘{HI/IKaMI/II/IH(1)OpMaI_II/II/I
HOXI/IMI/II/I(Hay‘IHaHI/IHay‘IHO -HHONIYJISIpHAJINTECPATYPa,CJIOBAPU,

CIPAaBOYHUKHU,MHTEPHET-PECYPCHI)

3.4

YMCHI/IeO6"beKTI/IBHOOI_ICHI/IBaTBI/IH(bOPMaI_II/II-OOBCH_ICCTBaX, ux
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHUC

I/ICHOJ'H:BOBaTLeé,[[ﬂﬂpeHIGHI/Iﬂy‘Ie6H0 -IIO3HaBaTCJIbHbIX3aaa4

BrnaneHnneocHOBaMUIIOHATHIHOTO arnrmnapaTanCUMBOJIMYCCKOT'O

SI3BIK8.XI/IMI/II/I,ZUI$ICOCTaBJ]eHI/Iﬂ(I)OpMyJIHCOPI‘ AHHUYCCKUXBCIICCTB,




YPaBHCHMM  XMMHYECKHX  peakUuid; OCHOBAMH  XMMHWYECKOU

HoMmeHKIaTypel(IUPACu TpuBHanbHO)

YMeHue oOBACHATH CBsI3b MOJIOXKEHUS 31eMeHTa B [lepuoandeckoit

CUCTCMEC C YHCIOBBIMU XapPaKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sijapa, oOIIee Yucio
AJIEKTPOHOB ), pacipeAeICHUEMAIIEKTPOHOBIIO Y HEPTETHUSCKUM
YPOBHSMATOMOBIIEPBBIX TPEX MTEPHOIOB, KATHSIMKATBIINS
IIpencraBienue o NepUOINYECKON 3aBUCUMOCTH CBOMCTBXUMHUYECKHX
JJIEMEHTOB (paJinyc aToMa, 3JICKTPOOTPHUIATEIEHOCTH), MPOCTHIX H

6 CJIOJKHBIX BEILIECTB oT MTOJIOKEHUS 3JIEMEHTOB B
[TepuoanueckoiicucTeMe(BMaIbIXIIEPUOIAXUTIIABHBIX
MIOITPYIIIAX ) I3JICKTPOHHOTOCTPOCHHS aTOMa

7 YmenueknaccupuuupoBaTh:

7.1 XUMHUYECKHUEIISMEHTHI

7.2 HEOPraHMYECKHEBEIIECTBA

7.3 XUMHYECKUEPEaKINH

8 YMeHHeonpeaemnsiTh:

81 BaJICHTHOCTHUCTEIICHbOKHUCIICHUIXUMUYECKUXATIEMEHTOB, 3aps1]T

' HMOHa

82 BUIXUMUYECKONCBI3UUTUTIKPUCTAIITNIECKONCTPYKTYPHIB

' COCAMHEHUSX

8.3 XapaKTEPCPEIBIBBOTHBIXPACTBOPAX BEIIECTB(KUCIOT, OCHOBAHU)

8.4 OKHCJIUTEIbH BOCCTAHOBUTEIb

9 YMeHnexapakTepu3oBaTh(HU3NIeCKUENXUMHUYECKUECBONCTRA!
MIPOCTHIXBENIECTB(KUCIOPOI,030H,BOI0POA, rpaduT,aamas,

9.1 KpEMHHI,a30T,pocdop,cepa,Xnop,HaTPHi, KaTui,MarHU i, KaabIUH,
ATFOMUHHM, KEJIE30)

CIIOKHBIX BEIECTB, B TOM 4YHCJIE WX BOJHBIX pacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHIBI U TUIPOKCHUIBI

9.2 metannoB [-IIA rpynm, amomunus, meau (1), nmunka, sxenesa (11 ulll),

. okcuabl yraepona (II u 1V), kpemuus (IV), azora u docdopa (III
uV),cepei(IVuVI),cepaucras,cepHas,a30TUCTast,a30THas,
(hocdopHas,yroapHas, KpeMHUEBASIKUCIO TAUMXCOJIH )

9.3 NPOTHO3UPOBaTh W XapaKTepu3OoBaTh  CBOWCTBA  BEIIECTB B




3aBUCHUMOCTUOTUXCOCTABAUCTPOCHU A, IIPUMCHCHHUCBCILICCTBB
3aBUCHMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTDL ITPOTCKAHUA XUMUUYCCKUX

HpeBpameHMﬁ B pa3JIMYHbBIX YCIIOBUAX

YMeHHEe COCTaBIATbMOJIEKYISIPHBICHNOHHBICYPaBHEHHUSPEAKIUH, B

10
TOM YHCJIE:
10.1 peakuuinoHHOro oOMeHa
10.2 OKHCJIUTEIHFHO-BOCCTAHOBUTEIHHBIXPEAKIIHIA
10.3 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOMCTBA M3Y4YEHHBIX KJIacCOB
' (Tpynn)HeopraHuYECKUXBEIECTB
10.4 MOITBEPK IAIOIIMXT €HETHYECKYIOB3aMMOCBSI3bMEK Ty HUMA
11 YMeHueBbIUUCHATH(ITPOBOIUTHPACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIDHYIO ¥ MOJIIDHYIO MacChl BEIIECTB,
' MacCOBYIOIOIIOXUMUYECKOT03IEMEHTABCOECTUHEHU U
11.2 MAacCOBYIOJIOJTIOBENIECTBABPACTBOPE,
11.3 KOJIMYECTBOBEIIECTBAUETOMACCY,00bEMTa30B
114 MOYPaBHEHUSIMXUMUYECKUXPEAKITUHNHAXOAUTHKOTUYECTBO
' BElIECTBA,00bEMHUMAaCCypear eHTOBUIUIIPOTYKTOBPEAKIINU
12 Bnanenne(3HaHNEOCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMo3HaHWS (HaOmro/eHue,
1 U3MEpEHHE,3KCIIEPUMEHT, MOACITUPOBAHNE) TPUN3YICHUHBEIIECTBI
' XUMHYECKUXSIBICHUI; yMeHueCHOopMyInpoBaThbIpoOIeMyH
PEUIOKUTHITyTHEEPEIICHUS
125 0e30MacHONPA0OTHICXUMUYECKUMHUBEIIECTBAMH, XUMHUYECKOM
' OCy10MnI1a00paTOPHBIMOOOPYAOBAHUEM
PaBIIIaMUOE30TIaCHOT000paIlleHUACBEIIECTBAMU, UCIIOIb3yEMbIMH B
MOBCEIHEBHOM JKMU3HH, MPaBHJIaMU MOBEIEHUS B IIENIAX cOEpeKeHus
123 3I0POBbsI M OKpYKaloUleil MPHUPOAHON Cpelbl; TMOHUMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS HAa JKUBBIE OPraHU3MblI OIpPEACIEHHBIX
BEIIECTB,CMOCO00BYMEHBIICHUAUIIPEIOTBPALICHUS UXBPEIHOTO
BO3ICHCTBUS
13 HannunenpakTiiecKuXHaBBIKOBIUIAHUPOBAHUSHOCYIIIECTBICHHS
CIIEAYIOIMIMXXUMUYECKUXIKCIIEPUMEHTOB:
131 U3yYCHHENOTHCaHUEPU3NIECKUXCBOCTBBEIIECTB; 03HAKOMIIEHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WJUTIOCTPUP YIOITUETPUZHAKUITPOTEKAHUSIXUMUYECKUXPEAKITUI

13.2

M3y4eHnecroco0oBpasaeneHusIcMecein

13.3

NOJTy4eHHE KHCIOpOoJa M H3YY4EHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOIauM3y4EHUEETOCBONCTB; 0y YEHUEYTTIEKUCIIOT0Tra3an

I/I3yT~ICHI/IeeFOCBOI\/JICTB;HOJIy‘ICHI/IeaMMI/IaKaI/II/ISyTIeHHCCFOCBOﬁCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM  JIOJIeH

pacTBOPEHHOTOBEILIECTBA

135

[IPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIOpaHXKa u
dbenondranenHa)sonpeeIeHUIXapakTepacpeIbIBPacTBOPAX KUCIOT

U miegoyei

13.6

UCCJIEOBAHUE W OINMCAaHUE CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3JINYHBIXKIIACCOB;U3Y4€HUEB3aNMO ICHCTBUSKUCIOTCMETAINIAMH,
OKCHJAMHM  METaJJIOB,  PAacTBOPUMBIMU M  HEPacCTBOPUMBIMU
OCHOBAHUSIMHU, COJIIMHU; TIOJTY4€HHE HEPACTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHE OJHOTO MeTajla JpYrMM H3 pacTBOpa  COJIH;
nccienoBaHneamMmpoTepHbIXCBOMCTBIUAPOKCUIOBATIOMUHUSA U

LUHKA

13.7

pelieHne SKCIePUMEHTANIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIacChI
HEOPraHNYECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
JHCCOLHAINg»;«BakHeHIINEeHEMETAIUIBIMUX COETUHEHUS»;

«BaxxaennrneMeTauIbIMIX COCOAUHCHUA»

13.8

XUMHYECKHE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
MPOTEKAHUS PEAKIMi MOHHOrO OOMEHA; KaYeCTBEHHBIC PEaKIMH Ha
HNPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax HOHBI: XJIOPHI-, OpOMHI-,
uoaun-, cynbdar-, pocdar-, kapOoHAT-, CUIUKAT-AHUOHBI,TUPOKCU]I-
HMOHBI, KATHOHBIAMMOH UL, MAaI HHUST, KAJIb 1ML, ATFOMUHUS,

x)enesa(2+)mxenesa(3+),menu (2-+),1MHKA

14

YmMmenue:

14.1

MNPEACTABIATL  PE3YJIbTATBI  3KCIICPUMCHTAa B (bopMe BBIBOJIOB,
)IOKa3aTeJ'H:>CTB,rpa(bI/IKOBI/ITa6J'II/II_[I/IBHHBJIHTBBMHI/IpI/I‘leCKI/IC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATDH CBA3U MCKAYPCAIIEHO Ha6J'IIOI[aCMBIMI/I XUMHUYCCKUMH
ABJICHUAMUUIIPOTCCCAMU,ITPOUCXO JANIUMHUBMAKPO-UMUKPOMUPE,

O6BHCHHTLHPI/IHI/IHLIMHOFOO6p8.31/I$IBCU_ICCTB




HEPEYEHBI3JIEMEHTOBCOJAEP KAHUSA ITPOBEPAEMbBIXHA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMbliid/IeMEHT COEPKAHUS

1 [lepBoHauaTBLHBIEXUMUYECKUECTIOHATHUS

11 YucteieBemecrBancMmecu.CriocoObipasiesieHus cMecen

19 ATOMBI W MOJIEKYJIbl. XUMHUYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKHX

' anemeHTOB.[IpocThIenCI0KHBIEBEIIIECTBA.

13 Xumnueckasihopmysna.BaaeHTHOCThaTOMOBXUMHUYECKIXDIEMEHTOB. CTENEHb

' OKHUCJICHUS
3aKOoH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcHUTENbHAsT aTOMHas —Macca.

14 OTtHOocuTenbHAsIMONEKYIIpHasiMacca. MaccoBas HOAAXUMUYECKOTO3JIEMEHTA
BCOCTMHCHHUH

15 KonnuectBoBemniectsa. Mosb. MomnsipHasimacca. MonsspHbIH00BEMTa30B.

' B3anMocBsI3bK0IMUECTBA,MACCHININCIIACTPYKTYPHBIXETMHUAIIBEIIIECTBA

16 PU3NYECKUENXUMUYECKUEABIICHNS. XUMUYECKasIpEaKIUINEeE TPU3HAKH.

' 3aKOHCOXPaHEHUSIMACCHIBENIECTB. XUMUUECKUE YPaBHEHUS

5 [Tepuonnueckuiizakonul leproauyeckasicCucTeMaxuMUUECKUXAIEMEHTOB
. N.Menneneea.CTpoeHUEaTOMOB
[Tepuoanueckuiizakon.l lepuoanueckascucreMaxumuyeckuxsnemenTo . M.

2.1 Menneneea.llepuoapiurpynimbl. DU3nueCcKUACMBICIIOPIIKOBOTOHOMEDPA,
HOMEPOB IEPUOAA U IPYIIIbI DJIEMEHTA
CrpoenunearomoB.CoctaBatoMHbIxsiep. U30Tonbl. ek TpoHbl. CTpOCHHE

2.2 AJIEKTPOHHBIX ~ 000J04Yek aTtomMoB TiepBbIXx 20 XMMHYECKHX JJIEMEHTOB
Ilepuonnueckoiicucremor/[.11.MeHneneena
3aKOHOMEPHOCTHU B MU3MEHEHUU CBOMCTB XMMUYECKUX AJIEMEHTOB IEPBBIX TPEX
NepUOJIOB, Kalus, Kaiublus (paguyca aTOMOB, OJJIEKTPOOTPHUIATEIHHOCTH,

2.3 METANIMYECKUX M  HEMETaJUIMYECKUX CBOWCTB) U  HUX  COEIWHEHUI
BCOOTBETCTBUUCIIOJIOKEHHEMAIeMeHTOBBl lepronueckoiicuctemen
CTPOCHHEMHXAaTOMOB

3 CrpoeHueseniecTBa
Xumuueckass cBsi3b. KoBaneHTHass (monsipHas M HEMOJSpHAs)  CBSI3b.

3.1 DNEeKTPOOTPULIATENBHOCT, ~ XMMHYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MerannnueckascBs3b




3.2

Tunel KpUCTAIMUECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJUIMYECcKas),
3aBUCHMOCTbCBOMCTBBEIIECTBAOTTUIIAKPUCTAININYECKONPEIIETKUNBH 1A

XUMHYECKON CBA3U

BaxuelmmenpeactaBuTeIMHEOprannyecKuxseecTs. Hemeramnbimux

COGILI/IHCHI/IfLMeTaJIJH)I HHUXCOCIUHCHUA

41

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyromiue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHBbIE) 51
HecoJieoOpa3yrolye; OCHOBAHMM (WIENOYM U HEPACTBOPUMBIE OCHOBAHUSA);
KHCJIOT(KUCIIOPOACOIPIKANENOECKICIOPOIHBIE,0THOOCHOBHBIEH

MHOTOOCHOBHBI€);COJIEH(CPETHUXUKHUCITBIX )

4.2

®Ou3NYecKue W XMMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia,XJI0Pa,KUCIOPOIa,Cephl,a30Ta, hocopa,yriepoia, KpeMHUS

4.3

DOU3NYECKMENXMMHUYECKUECBONCTBANPOCTHIXBEIIECTB -
METaJUIOB JIUTUS, HATPUS, KA, Mar HUANKaIb LU, AIFOMUHUS, KEe3a. DIEKTPOXUM
UYECKUN

PAIHANPSKEHUN METAJIJIOB

4.4

DU3NYECKUENXUMHUYECKUECBONCTBABOJOPOIHBIXCOECTMHEHUITHEMETAIIIOB:

XJIOPOBOIOPO/Ia,CEPOBOIOPO 1A, aMMHaKa

4.5

OuU3NIECKUENXUMHUIECKUECBOMCTBAaOKCHA0BHEMEeTAIIOB: cephi(1V, V),
azota(ILIV,V),bocdhopa(llL,V),yrnepona(Il,IV),kpemuusa(1V).I[Tonydaenne

OKCHIOBHEMCETAIIIIOB

4.6

XumudeckuecBorcTBaokcun0B:MeTaIOBIA—IIIArpynm, iiunka,meau(1l)u

xene3a(ILIID).ITonyueHneokcu10BMETaIIOB

4.7

XUMHUYECKUECBOICTBA0O CHOBAaHMMHAM(POTEPHBIXTUAPOKCUAOB(HATIPUMEPE
THIPOKCUJIOB  aJIOMUHHMS, Kene3a, UuHKa). [lomydeHne ocHoBaHuM U

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOl, KpeMHHEBOH, yroiapHOU. OcobObie
XMUMHYECKHECBONCTBAKOHIIEHTPUPOBAHHONCEPHONHA30 THOMKUCTIOT.

HOHy‘ICHI/IeKI/ICHOT

49

OobmuexnumuyeckrecBoiicTBacpeinuxcoeil. [lomyuenueconeit

4.10

HonyquI/Ie,co6I/IpaHHe,pacno3HaBaHHeBonopona,xncnopo;{a, aMMMaka,

YIJICKUCIOTrora3as na60paT0pHH




411

[NomyyeHneammuaka,cepHONNAa30 THOWKHACIOTBIPOMBIIIITICHHOCTH. O0IIHe

CIIOCOOBITIOTYYEHUST METAJUIOB

412

FGHGTI/I‘-IGCKaSICBSI?)BMe)KZ[yKJIaCCaMI/IHeopI‘aHI/I‘-IGCKI/IXCOGI[I/IHCHI/Iﬁ

XHUMHUYECKUEPEAKIIUN

5.1

Knaccugukanus XuMHUecKUX peakuii 0 pa3IuYHbIM MIPU3HAKAM: 110 YHCITY U
COCTaBYy4YacTBYIOIIMXBPEAKIINUBEIIECTB, IO TETNIOBOMYI(PPEKTY, 1O

W3MCHCHHIOCTCIICHSHOKHMCICHUIXUMHUUCCKUX JJICMCHTOB

5.2

TemnoBoirpdexTxummyeckoipeakinu, TE pMOXUMHUYECKUEypaBHEHU . DK30-

I/ISHI[OTCPMI/I‘-IGCKI/ICPC&KIII/II/I.TepMOXI/IMI/I‘IGCKI/IeypaBHeHI/ISI

5.3

OKI/ICHI/ITCHBHOBOCCT&HOBI/ITCJ’H)HI)IepeaKHI/II/I.OKI/ICJ'II/ITGJ'II/II/IBOCCTaHOBI/ITeJ'II/I.
[Ipoueccbr  okucneHust A BOCCTAaHOBJICHUI. DIeKTPOHHBIHN Oaitauc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pC€akuumn

5.4

TeopusianekTpoauTrdecKkoaucconruanu. KaTnoHbl,aHMOHBL. JIEKTPOTUTHI A

HEDJICKTPOJIHUTEI. CI/IJ'II)HI)IeI/ICJ'Ia6I)IeBJ'IeKTpOJ'II/ITI)I. CreneHb Jucconuanuun

9.5

PeaknunnonnoroooMena. Y cioBUSIPOTEKAHUSIPEAKITMTHOHHOTOOOMEHa,

MTOJTHBIEUCOKPALIEHHBIEMOHHBICYPABHEHUS PEAKIIUI

XUMUSMOKpYKaroascpeaa

6.1

BeniecTBanMarepualibIBHOBCETHEBHOMKU3HUYEIOBEKA. be3onmacHoencnonp30Ban
HEBEIIECTBUXUMHYECCKUXPEAKITMIBIA00pATOPUUHOBITY.

HepBaﬂHOMOH_[BHpI/IXI/IMI/I‘ICCKI/IXOX(OFaXI/I OTpPaBJICHHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXaromieil cpeabl  (KHCIOTHBIE — JIOXK]H,
3arpsi3HEHUE MOYBBI, BO3[yXa W BOJOEMOB), CHOCOOBI €ro MpeAoTBpalleHus
[Ipenenbras pomyctumas koHneHTpamus BemiectB (ITAK). Pomp xumum B
PELICHUUIKOJIOrHUeCKUXIpooOIieM. Y cruiieHnenapHukoBorosddexra,

Pa3pymICHUCO30HOBOTOCIIOA

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUS U UX COCAMHCHUH B
OBITY, MEIUIIMHE, TMPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHune
METAJJIOB M CIUJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTUUXCOeMMHEHUI. [ [OHITHEeOKOPPO3UHMETAIIIIOB,0CHOBHBIE

CII0CO 6LIBaHlI/ITBII/IXOTKOppO3I/II/I

6.4

[TpupoTHBIEUCTOUHUKUYTTIEBOI0POI0B(YT0J1b, IPUPOAHBIITa3, HEPTH),

MPOIYKTHINX MepepadboTKU(OSH3UH),UX POJILBOBITYH TPOMBIILIEHHOCTH




HepBOHa‘-IaHBHBIe MOHATHS 00 OPraHN4YCCKUX BCUICCTBAX KaK O COCAMHCHUAX

yriepoa(MeTaH,3TaH, ’TUIIEH, alleTUIIEH, 3 TaHOJI, TJINLIEPUH, YKCYCHAsIKUCIIOTA).

03 [oHsTHE0OMOIOrMYeCKMBAKHBIXBEILIECTBAX HKUPAX,0eNIKaxX, yriieBoJaX—MuxX
POJMBXU3HUYETIOBEKA
7 Pacuérsr:
7.1 no(GopMyIaMXUMHYECKUX COCTMHEHUN
7.2 Macchl(MacCOBOM ) 10JIMPACTBOPEHHOTOBEIIIECTBABPACTBOPE
7.3 MOXUMHYECKUMYPABHEHHSIM
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