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IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJ€Ha HAa OCHOBE TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMUsl, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe ¢eaepalbHONH pabdoueld MporpamMMel
BOCIHUTAHUA U C YYETOM KOHIIEMIIUU MPENoiaBaHusl y4eOHOro MpeamMeTa « XuMUsH»
B 00pa3oBarenbHbIX opranuzanusax Pocculickoit deneparum.

[Iporpamma mo xumum Aa€T TPENCTaBICHHUE O IENSIX, OOIIEH cTpareruu
oOyueHHs, BOCIUTAHUS M Pa3BUTUA OOyYalOUIMXCA CpPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBIMBAET o0si3aTenpHOe peIMETHOE COJIEpKaHUE,
IpelyCMaTpUBAET PACIPEACIICHHE €ro I0 KijaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM M TE€MaM MOpPOrpaMMbl MO XHUMHH, OINPEHENSET KOJIWYECTBEHHBIE U
Ka4€CTBEHHBIE XapaKTEPUCTUKHU COJIepKaHUs, PEKOMEHIYEMYIO
MOCJEAOBATEIBHOCTh ~ M3YYEHUS XHMHM C YYETOM  MEXKIPEOMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpollecca, BO3PACTHBIX
ocoOeHHOCTEH OOydJarommMXCsi, OMpPENesIeT BO3MOXHOCTH —TMpeaMeTra  JUis
peanuzanuu TPEOOBAHHWN K pe3ylbraTaM OCBOCHHS OCHOBHOUM 00pa3oBaTebHON
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMsl, a Takxke TpeOOBaHUN K
pe3ynbraraMm o0y4YeHUss XMMUU Ha YPOBHE Ieiel U3ydeHus MpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-IIO3HABATEILHON JEATENbHOCTH OOYyYarolIerocsi MO OCBOEHUIO
y4eOHOTO COAEPKaHUSI.

3HaHWE XUMHUHU CIYKUT OCHOBOM mJisi (OPMHPOBAHUS MHUPOBO33PECHUS
o0yuaroIerocsi, €ro MpeacTaBlICHUl O MaTepUaIbHOM €IUHCTBE MHUPA, BAKHYIO
posib urpatorT GopMUpyeMble XMMHUEH MPEACTaBICHUS O B3aMMOIPEBPAICHUIX
SHEPruu U 00 HSBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX pElICHUs I100aTbHBIX
npo0jIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUECCTBA — CBHIPHEBOM, YHEPreTHUCCKOM,
MUIIEBON U SKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3yueHne xumuu:

cnocoOCTBYeT  pealu3aludyd  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHUS KyJIbTYPBI TUIHOCTH, €€ 0011eH 1 QYHKITMOHATBPHONW TPaMOTHOCTH;

BHOCUT BKJIaJl B (DOpPMHUpPOBAHUE MBIIUICHUS W TBOPUYECKUX CIMOCOOHOCTEU
o0Oy4arolmuxcsi, HaBBIKOB HUX CAMOCTOSTENIbHOM Yy4eOHOW JIeATEeThHOCTH,
OKCIIEPUMEHTAJIHBIX W HCCJIEIOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM )XKU3HU, TaK U B MPO(ECCUOHATBLHOMN JEATEIbHOCTH;

3HAKOMUT CO CHenu(PuKod HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIA/Ia HA €IMHCTBO MPUPOJBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH O00yYaroluXxcs;



CIIOCOOCTBYET bopMHUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAaHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B
AKOJIOTUYECKOEe 00pa30BaHuE 00yUYarOIIUXCS.

JlanHbple HampaBiieHHsT B OOyYE€HHHM XHMHH OOECIEUYMBAIOTCS CHEUU(PUKON
colepkanusi  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCA  IEAaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMHUH Ha ONPEACIIEHHOM dTare e
pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOIIMMUCS CUCTEMbl NEPBOHAYAJIBHBIX MOHSITUNW XUMHUH, OCHOB
HEOPraHMYECKOM XHMHM M HEKOTOPBIX OTIEIbHBIX 3HAUUMbBIX IOHSTHUI
OpraHUY€CKON XUMUHU.

CtpykTypa comepKaHusi MPOTpaMMbl IO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CHCTEMHOIO mojaxoja K €€ m3ydeHuro. Colep:kaHue CKIIAIBIBAETCS U3 CUCTEMBI
MOHATUH O XMMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHSITUNA O XUMUYECKOU
peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbl MO TMPUHIIUITY
MOCJIEAOBATEIBHOTO PA3BUTHUS 3HAHUK HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TMpEeICTaBICHUN 00 SICKTPOJMTHUYECKON JUCCOIMAIMA BEIIECTB B
pacTBOpax.

TeopeTnueckrne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIUPUUYECKH
MOJTYYEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJTHOTO
YPOBHS K APYyTrOMY, BBIONHSSA (PyHKIIMKU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOXXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TOJTyYEHHUS U3yUaeMbIX
BEILICCTB.

OcBoeHne mporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (HDOPMHPOBAHUIO
IIPEACTABJIEHUS] O XUMUYECKOM COCTABIISIIOLIEH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM TMpPUPONBI, LIEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUIO H
METO/laM TIO3HAaHWS B Hayke. V3ydeHue XUMHHM TMPOUCXOAUT C MPUBICUCHUEM
3HaHUW U3 paHee U3YyUYEHHBIX Y4YEOHbIX mpeaMeToB: «OKpyX AU MHPY,
«buomorus. 5—7 knacced» U «DuU3HKa. 7 KI1ace».

[Ipy wu3ydeHHMH XUMHUU TPOUCXOAUT (POPMUPOBAHHE 3HAHUA OCHOB
XUMUYECKOM HAyKH KakK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUECKOM
JEATeIbHOCTH 4YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaua y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHUCTEMBI XMMHUYECKHX
3HAHUW — Ba)XXHEHINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYCCKHUX IOJIOKCHUH,
JOCTYIHBIX 000OIIEHN MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNM K HayyHbIM METOJaM TIO3HAHUSA TIPU W3YYCHUH BEIIECTB W
XUMUYECKUX peaklvii, B OPMUPOBAHUMU U PA3BUTHUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHUH B Y4YeOHO-TIO3HABATEIBHOW W  y4eOHO-HCCIIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOCHHMU NpaBWil 0O€30MacHOro oOpalleHHs C BEUIECTBAMU B
ITOBCEHEBHOM KU3HMU.

[Ipu u3yyeHnrn XMMHUHU HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI Ba)KHOE
3HaYEHUE MPUOOPENN TaKUE LI, KaK:

— (opmupoBaHHE WHTEIICKTYalbHO pPAa3BUTOW JMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHHYECTBY, CaMOCTOSTEILHOMY NPUHATHIO PEIICHUH,
CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

—  HampaBIICHHOCTh OOyYeHHs Ha CHCTEeMaruyeckoe MpHOOIICHUE
o0Oyyaromuxcsi K CaMOCTOATEIbHON I03HABaTEebHON NEATEebHOCTH, HAyYHBIM
METO/aM TMO3HaHusA, (HOPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHUE CHOCOOHOCTEH K
XUMUU;

— obecriedeHne yCaoBUM, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00yJIArOIIMHUCS
OMbITa Pa3HOOOpPA3HOW EATEIbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTEHIIMI), MMEIOIINX yHHBEPCAIbHOE 3HAUCHUE st
pa3IMYHBIX BUAOB JCSITEIbHOCTH;

— (opmupoBanue oO0mel (QyHKIMOHATHLHOM U  €CTECTBEHHO-HAyYHOUN
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH M OLEHUBATH SIBJICHUS
OKPY’KaIOIIEro MHpa, UCTONb3ys 3HAHHWS W ONBIT, TOJYYCHHBIC TPU W3yYECHUH
XUMUHU, TPUMEHATh WX MPU pEHICHUH MpoOJeM B TIOBCEAHEBHOW XKU3HH U
TPYAOBOU EATENBHOCTH;

— (¢opmupoBaHue y OOyyarOUMXCS TyYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUSl I[IEHHOCTH XUMHUYECKUX 3HAHUM [JIs1 BBIPAOOTKH HKOJOTUYECKH
1EJeCO00Pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM [EATENIbHOCTH B UEISIX
COXPAHEHUSI CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOIHOUN CPEMBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEGHMs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQMIIsi U HANPABICHHOCTU JalbHEHIIEro
00y4eHUsI.

OOmiee 4nCIO YacoB, OTBEACHHBIX JUIS HW3YYECHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocrapiser 136 yacon: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHME OBYYEHMUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Poib XMMHM B KU3HM Y€JIOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemectBa. Du3nyeckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BeuiecTB. [loHsTHE O METOAAax MO3HAHUS B XUMHUHM. UHCThIE BEHIECTBA U CMECH.
CrocoOsI pa3aeneHus CMECEH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XHUMHUYECKUX
aeMeHTOB. [IpocThIe U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gpopmyia. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCHUTENbHAS aTroMHasg Macca. OTHOCUTENbHASA
MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO AJIEMEHTA B COCIMHEHU .

KomnuectBo Bemectsa. Monbs. MonsipHas Macca. B3auMoCBs3b KOIMUYECTBA,
Macchl M 4YHUCJIa CTPYKTYpHBIX €IuHUIl BemecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3znuecKre U XUMMUYECKUE SIBJICHUSI. XUMHUUYECKas Peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHWs MacChl BEIIECTB. XUMHUYEeCKue ypaBHeHUs. Knaccudbuxarms
XUMUYECKUX PeaKiuid (COeIMHEeHUs, Pa3TI0KEHUs, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOM MOCY/I0HM, MpaBujaaMu paboOThl B J1abopaTopuu U
npuéMamMu oOpaiieHus: ¢ J1abopaToOpHbIM 000PYAOBaHUEM, U3YUYEHUE U OMHCAHUE
bu3nuecKkux CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIISCTB, HAOIIOICHUE
busnueckux (MJIaBleHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCALMs BOABI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJIECTBHE Mejia C KUCIOTOM) SIBJICHUM, HAOMI0JIeHuE U
ONMUCaHHWE MPU3HAKOB MNPOTEKAHUS XUMHUYECKUX peaklHil (pa3ioxkeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapwuisi, pa3ioKeHUEe TUIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMojielicTBHE Xeme3a ¢ pacTBopoM conu meau (1),
U3y4YeHHEe CIOCOOOB pa3eieHus CMECEi: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE,
BEITIAPUBAHUE, TUCTUIUIAINS, XpoMaTorpadus, IpoBeIeHNE OUYNCTKH TTOBAPEHHON
comu, HaOMIONEHME W OMHCAaHWUE  PE3yJbTaTOB  NPOBEIACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOZEIEH MOJEKYII
(IIapOCTEP>KHEBBIX).

BaxHeillne npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech ra3oB. CocrtaB Bo3ayxa. Kuciopong — 31€MEHT U IpocToe
BemiecTBO. HaxoxaeHue kuciopojga B mpupone, (PU3NUECKUe M XUMHUYECKUE
cBoiictBa (peakiuu rtopenus). Oxcuabl. [Ipumenenne xuciopona. CrocoObl
MOJIy4eHUs KHUCJIopoAa B Jiaboparopud U IpOMbIIUIEHHOCTU. KpyroBopor
KHciopoja B npupoje. O30H — aIoTpoIiHast MoJu(pUKaLUs KUCIOPOa.



TermmoBoit >PdeKkT XUMUYECKON peakiuu, TEPMOXHUMHUYECKHUE YpPaBHEHWS,
9K30- M DHAOTEPMHUUYECKHE peaklUuH. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHHUE MAPHUKOBOTO d(pdekTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »smemeHT m mpocrtoe BemecTtBo. Haxoxkaenwe Bomopona B
npupone, GU3MYECKHUEe ¥ XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOObI
nosryyeHus. Kucnotsl u conu.

Moutsipabiii 00bEM 1a30B. Pacy€Thl MO XUMUUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacepiieHHbIE M HEHACBINIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BeHlecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUSI.
Ponb pacTtBOpOB B Npupolie U B KU3HU 4yeiaoBeKka. KpyroBopoT Boabl B IPUPOLE.
3arpsi3HEHHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHenuit. Oxcuabl. Knaccuduxanus
OKCHJIOB:  coyieoOpasyrommue (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconeoOpazyomue. Homenkiarypa okcugoB. @Dusnyeckue W XUMHYECKHE
cBOMCTBa OKCUAOB. [lomyueHne okcuaoB.

OcHoBanus. Krnaccudpukanuss OCHOBaHMN: WMIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHui. PU3NYECKHME W XUMHUYECKHE CBOWMCTBA
ocHoBaHui. [lomyyeHne oCHOBaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucior. duszndeckue u
XHMHUYECKHE cBoMcTBa KuUCIOT. Pang aktuBHoctM MeTaioB H. H. bekerosa.
[Tony4yenue KUCIOT.

Conu. Homenknarypa coneil. dusndyeckne 1 XMMHUYECKHUE CBOMCTBA CONIE.
[Tonyuenue comei.

I'eHeTnueckas CBSI3b MEXKY KJIACCaMU HEOPTaHUYECKUX COECIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYXE, ITOIYUYEHHE,
coOupanue, pacro3HaBaHWE W W3YyYEHHWE CBOWMCTB KHUCJIOPOa, HaOIIOIEHUE
B3aUMOJICHCTBHUS BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHS U
npeKpalieHus ropeHust (moxkapa), O3HaKoMJIEHHE C oOpa3laMud OKCHUIOB H
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, pACIO3HABAaHUE W U3Yy4YCHUE
CBOMCTB BoJiopofa (ropeHue), B3aumonaeiictBue Bomopona ¢ okcuaom menu (II)
(BO3MOXKHO HCIIOJIb30BAHKME BUEOMATEPHAIOB), HaOMIONEeHNE 00pa3lloB BEIIECTB
KOJTMYECTBOM | MOJb, HCCleIOBaHUE OCOOCHHOCTEHW pPACTBOPEHMSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C OMNPENEIEHHOU
MAacCOBOM JOJIE pAaCTBOPEHHOIO BELIECCTBA, B3AaUMOACHCTBUE BOJBI C METANIaMU
(HatpueM U KanmblKeM) (BO3MOXHO  HCIIOJIb30BaHHE BHJIEOMATEpPHAJIOB),
UCCIIeIOBaHUE O0pa3IlOoB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaAOI0ZICHME U3MEHEHUsI OKPACKH MHAMKATOPOB B PACTBOpAX KUCIOT U IIEJIOYEH,



u3ydyeHre B3aumozeicTBus okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KHCIIOT C METajUlaMH{, PEaKIUi HEUTpaau3aluu, NOJyYEeHUE HEpPaCTBOPUMBIX
OCHOBaHW, BBITECHCHUE OJHOIO METAJUIa APYTUM W3 PACTBOpA COJIM, PEIICHUE
SKCHEPUMEHTAIIBHBIX 3a7ad 1o Teme «BaxHeWmme KIacchl HEOPraHWYECKHUX
COCAMHEHUI».

HHepuonnyecknit 3akoH u lIlepumonuyeckass cucTeMa XUMHYECKHUX
yiemenToB JI. WU. MenngeneeBa. Crpoenne aroMoB. XMMHYECKAsl CBS3b.
OKHCIUTENTBbHO-BOCCTAHOBUTE/IbHbIE PeaKINH

[TepBbie MOMBITKA KIACCU(UKAIIMN XUMHUYECKUX dJIEMEHTOB. [loHsTHE O
IPyIIax CXOAHBIX 3JEMEHTOB (IUEJOYHbIE U IIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(POTEpHbIE OKCHUIbI
Y TUJPOKCUIBI.

[Tepunonnueckuit 3akoH. [leproanyueckas cucteMa XUMUYECKUX IEMEHTOB /1.
N. Menneneena. Koporkonepuoanas u nnmuHHoniepuoaaas popmel [lepuonmuaeckoit
cucreMbl xumuudeckux aemeHtoB J[. M. Menneneesa. Ilepuonbl W IpyIimsl.
DU3NYECKHUI CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snep. M3otonsl. OnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04YeK aTroMoB MepBbIX 20 XUMHYECKHX  DSJIEMEHTOB
[Tepunonnueckont cucremsl . M. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxeHuro B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSA paJuyca aroMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPyIIaM U MEPUOJIAM.

3nayenue [lepuonnueckoro 3akoHa u [lepuoguyeckoil CUCTEMbI XUMHYECKUX
JIEMEHTOB JUIA pa3BUTUS Hayku W npaktuku. [[. WM. MenneneeB — yd€HbId u
IpaKIaHHH.

Xumudeckass cBsi3b. KoBajieHTHass (TOJIsipHAss W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccsl okKciIeHUs U BOCCTaHOBIEHUSA. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHrue oO0paslloB BEIIECTB METAVIOB W HEMETAIJIOB, B3aUMOJICUCTBUE
TUJIPOKCHIA IIMHKA C pacTBOPaMH KHCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHue, peakiuy pa3aokKeHHUs, COSTUHEHNS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeAMETHBIX CBA3CH MPU WM3YUYEHUHM XUMHM B 8 Kjacce
OCYIIIECTBIISIETCSI 4Y€pe3 UCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MIOHATUM, TAK U MOHATHUH, SABJISIOLIMXCS CUCTEMHBIMU IS OTACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKIIA.



OO0mume ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAy4YHBIA (haKT, TUIOTE3a, TEOPHs,
3aKOH, aHalMW3, CHHTE3, Kiaccuukamusi, MEepUOJUYHOCTb, HaOIIONEeHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

dusnka: Marepusi, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOMBI, PAIMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3aps]l, BEMIECTBO, TEJO,
00BEM, arperatHoe COCTOSTHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEpPEHUsI, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuHEpabl, TOPHBIE TOPOADI, MTOJE3HbIC
MCKOIIa€Mbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BelecTBo U XUMHYeCKAsi peaKkuusi

[lepnonnueckuit 3axkoH. [leprnoanueckast cucrema XMUMHUYECKHUX IEMEHTOB /1.
N. MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, KalMsl, KaJIbIUA U HX
COCAMHEHN B COOTBETCTBUM C IIOJOKEHHEM »3leMeHTOB B Ilepuommueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelIeCcTBa: BUIbl XUMHUYECKOM CBA3U. THUIBI KPHUCTAIIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxainys m HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IU4YHBIM KJaccaM HEOPTraHUYeCKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarus XuMuueckux peakiiuii Mo pa3indyHbIM MpU3HaKaM (TI0 YHUCITY
¥ COCTaBy YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XMMHUYECKUX AJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTajau3aropa). JK30- U SHIOTEPMUUECKUE PEaKIIMK, TEPMOXUMUUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopocTH xumudeckol peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX U TeTepOreHHBIX
peakuusx. [Tonsatue o karanuze. [lonaTne 0 xumMuyeckoM paBHOBecHHU. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHMHUYECKOM pEakIuuh ¢ TMOJIOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OayiaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHOW  PEaKIIuHu. CocraBieHue  ypaBHEHHUU
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUM €  HUCIOJIB30BAHMEM  METOJa
ANIEKTPOHHOTO OanaHca.



Teopus 3IEKTPOTUTUUECKON AUCCOUALNN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Karnonsl, aHnoHsl. MexaHu3M [OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuuecko cBsa3u. CreneHpb nuccounauu. CUIbHBIC U CIIa0bIe JIEKTPOIUTHI.

Peakuuu monHoro ooMeHa. YCioBHSI MPOTEKAHUSI peaklMii HOHHOTO OOMEHa,
MOJIHbIE W COKpallléHHblE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHMI U CcoJiedl B CBET€ TMPEACTaBICHUNA OO0 DIEKTPOIUTUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHsATHE O rHApOIU3E COJei.

Xumuueckuit IKChepumenm:

O3HAKOMJIEHUE C MOJECISAMHU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB M HEMETaUIOB (rpadgura M ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKivu
OT BO3JICUCTBUSA Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHHE DIIEKTPONPOBOAHOCTH
pacTBOpPOB BEWIECTB, NPOLECCAa AWCCOLMALMU KHUCIOT, WIENOYEN W COJEeU
(BO3MOXKHO  MCIOJIb30BAaHUE  BHUJEO MaTepualioB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKK  TMPOTEKAHHWS  peakiuii  HOHHOTO  OOMeHa
(oOpa3oBaHMe oOcajika, BbIACIICEHHE Ta3za, o00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pas3iokKEHUs, COCIUHEHUs), paClO3HABAaHUE HEOPTaHUUYECKUX
BEIIECTB C [OMOINBIO KAUECTBEHHBIX pPEAKIMWA HA HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/uibl M X COeIMHEHM S

OOmiass xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENneHu OKHcieHUs. CTpoeHue U (PU3MYECKHE CBOICTBA MPOCTHIX
BEIIECTB — TajOreHoB. XHMMHUYECKHME CBOWCTBA Ha I[pPUMEPE  XJIOpa
(B3aUMOJICMCTBUE C METallaMHM, HEMEeTalylaMH, IejodyaMu). XJIOPOBOAOPO/I.
ConsiHasg KucioTa, XMMUYECKUE CBOMCTBA, MOJYyYEHHE, NpUMEHEHHE. JlehcTBHE
XJOpa U XJOPOBOJOPOJa HAa OPraHU3M YeJOBeKa. BakHeWine XJIOpUIbl U HX
HAaXO0XJICHUE B PUPOJIE.

O6mias xapakrepucTtrka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHue W (PU3MYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIIUA KUCIOPOIa
U cepbl. XUMHYECKUE CBOWCTBA cepbl. CepoBOAOPOA, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKHe CBOMCTBA. OKCHUIIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qusuyeckrue ¢ XUMUYECKHE CBOMCTBa (00IIME Kak
NpEACTAaBUTEN Kjacca KUCIOT U crnenuduueckue). XUMUYECKHUE peakIuu,
JeXallue B OCHOBE MPOMBILUIEHHOIO CIOco0a TMOJYyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoi KUca0Thl. CONMM CEpHOM KHCIIOTHI, KAY€CTBEHHAS peaKus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COCAMHEHHN B TpHpone. XUMHUYECKOE



3arpsA3HEHUE OKPYKAIOUIEH Cpenbl COEAUHEHUSMHU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHUS.

OO6miast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacHpOoCTpaHEHUE B MPUPOJIE,
busnueckue u XuMUIeckue cBoicTBa. KpyroBopot azora B mpupoze. AMMHUaK, ero
busnueckue U XMMUYECKUE CBOMCTBA, MOJlydeHue u npuMenenne. Coiau aMMOHUS,
ux puznueckre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakilus Ha
MOHBI aMMOHHA. A30THasi KHUCJIOTa, €€ MoiyuyeHue, GU3NYeCKue U XUMHUYECKHUe
CBOMCTBa (00mMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W ChernuduyuecKue).
Hcnonp3oBaHne HUTPATOB M COJEd aMMOHHMSI B Kauye€CTBE MHMHEPAIbHBIX
ynoOpeHui. XuMU4YeCKoe 3arpsi3sHeHUE OKPY>KaIoIIel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOoEMOB). Docdop,
auiorponHbeie Momudukanuu (ocdopa, Puznueckue U XMUMUYECKUE CBOICTBA.
Okcun dochopa (V) m dochopHas kuciaora, (GU3MISCKHE H XUMHUYSCKHC
cBoiicTBa, monydeHue. lcnonb3oBanue ¢ocdaroB B KadecTBE MHUHEPATbHBIX
yI0OpEeHHUI.

O6mas xapakrepucthka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKHUCIEHHs.  YIIEpOA,  aJUIOTPOIIHbIE
MoMU(DUKAIMU, PACTIPOCTPAaHEHUE B TMpUPoAE, (U3UYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyroopot yrepona B mpupone. OKCuanl yriepona, ux
dbu3uYeckue W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKUBBIE OPraHU3MBI,
NOJlyYeHHE W NpPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
yoiepona (IV), rumoresa rmo0ansHOTO MOTEIIICHUS KIIUMaTa, ITapHUKOBBIN 3(PQEKT.
VYronpHas kucimora U €€ Ccold, WX (PUINUYECKHE W XUMUYECKHE CBOMCTBA,
nojlyueHue M npuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHayanbHbIE MOHATUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHHUSIX
yrmiepoaa (MeTaH, 3TaH, 3TUIEH, alleTUICH, TaHOJ, NIULEPUH, YKCYCHas KUCIIOTA).
[IpupoaHble HUCTOYHUKHU YIIEBOAOPOIOB (Yroib, HPUPOIHBIN Ta3, HeDTh),
OPOAYKTHl UX mnepepaboTku (OEH3MH), UX POJb B OBITY U NPOMBIILIEHHOCTH.
[TonsaTre 0 OMOTOrUUECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrlieBoJax — U UX
polin B KU3HM UeloBeKa. MarepuaibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usmyeckue M XUMUYECKHUE CBOMCTBA, IMOJYYEHUE U
npuMenenne. CoenuHeHuss KpemHus B mnpupone. OOuue mnpeacTaBieHus o0
okcuge kpemuus (IV) m xkpemMuueBoil kucnore. CUIUKATHI, UX WCIOIb30BAHUE B
ObITY, B MPOMBINUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobnemMbl Ge301acHOro HMCIOIb30BaHMS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

M3yYCHHE OOpa3IOB HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCJIOTHI,
MPOBE/IEHNE KAaYECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI W HAOIIONECHNUE MPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaxaromue (HU3NYECKUe M XHUMHUYECKHUE CBOMNCTBA
rajoreHoB MW WX COCAMHEHUN (BO3MOXKHO HCMOJB30BaHUE BHUACOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJOPUIOB (TajJOT€HHUJIOB), O3HAKOMJICHUE C
oOpazmamMu ceppl U €€  COCQUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEpPHAIOB), HAOMIOMCHHE Tpollecca OOYITIMBAaHUS caxapa MOoJ JACUCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCIOTBl, M3y4YEHUE XUMHUYECKHX CBOICTB
pa30aBIeHHON CEpHOW KHUCJIOTHI, IIPOBEACHUE KaYeCTBEHHOM peakuuu Ha
cynb(dar-uoH U HaOIIOACHUE TMpU3HAKA €€ TMPOTEKaHUs, O3HAKOMJIEHUE C
dbusnueckuMu cBoMcTBaMH a3oTa, ¢dochopa W WX CoeAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHME  BHUJEOMATEpHAIOB), oOpasmamMu a30THBIX U (POCHOPHBIX
yaoOpeHull, moilydyeHue, coOMpaHHe, pacClO3HABAHME M M3yUYEHHUE CBOICTB
aMMHaKa, MpoBeJICHUE KAUeCTBEHHBIX pPeakIuii Ha MOH aMMOHUS U (ocdaT-uoH U
U3y4YEHUE TMPU3HAKOB HUX MPOTEKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOMN
A30THOM KHCJIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAHUE BHAEOMATEPUATIOB),
U3y4YCHHE MOJEJIe KPHUCTAUIMYECKUX pemeEToK anmasa, rpadura, QyiiepeHa,
O3HAKOMJIEHHE  C  TPOIECCOM  aJcopOIMuM  pPAacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOrasza, MojiydeHue, coOupaHue,
pacmo3HaBaHWE W  M3YYEHHE CBOMCTB  YIIEKHCIONO Tra3a, IPOBEICHHUE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U M3yYeHHE MPU3HAKOB UX
NPOTEKaHUs, O3HAKOMJIEHUE C TMPOAYKUMEH CUJIMKATHOW MPOMBILIJIEHHOCTH,
pelieHrne HKCIEPUMEHTAIbHBIX 3ajlad Mo TeMme «BakHeline HeMeTallIbl U HX
COCMHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO6mrast XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBaHUU
ux TnonoxeHus B llepuoamueckor cucremMe XuMudyeckux siaemeHtoB I, .
MenpeneeBa u crtpoeHus aroMoB. CTpoeHHE METAIUIOB. MeTaimnueckas CBsI3b U
METAJNIMYECKass  KpUCTAUIMYECKass  PemI€TKa.  DJIEKTPOXUMUYECKUUA Pl
HANPsDKeHU MeTauioB. PU3NUecKue U XMMUYECKHUE CBOMCTBA MeTaiioB. O0rue
crocoObl MOdy4YeHuss MeTauioB. [loHSATHE O KOPpPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBILIIEHHOCTH.

[llenounble MeTauibl: MOJOXKEHUE B llepmonnueckor cUCTEME XHUMUYECKHUX
anementoB JI. M. MennaeneeBa, CTpO€HHE HUX aTOMOB, HAXOXKICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCUABI Harpusi W Kanus. [IpuMeHeHue IIEeNOYHBIX METauvloB M HX
COEIMHEHUM.

IIlenoyHO3€MENBbHBIE METAMJIbl MarHMM MW KaJblMHA: TOJOXXEHHE B
[lepnopnueckoit cucreMe xumuueckux smeMeHToB [[. M. Menaeneesa, ctpoeHune
UX aTOMOB, HaXOXJeHue B npupojie. Pu3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueimme coequHeHus Kaiblusl (OKCHUI, TUIPOKCHJ, COJIN).
XKéctkocTh BOMIBI M CIOCOOBI €€ YCTPAHEHMUS.

AJroMUHUH: TI0ON0XKEeHUE B lleproanyeckoil cucteMe XuMHIECKUX JIEMEHTOB
J. . Menneneesa, crpoeHne aroma, HaxOoKJIE€HHE B Ipupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aIfOMUHUS. AMDOTEpHBIE CBOMCTBAa OKCHA U THIPOKCHUIIA
AJTIOMUHUSL.

Keneso: nonoxxenue B [leprognueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB [1.
N. MengneneeBa, CTpoeHHME aroMa, HaxOXAeHHWEe B mpupone. Pusmyeckue u
XHMHYECKHE CBOMCTBA kele3a. OKCHIbI, TUAPOKCHIBI U comu xkene3a (I1) u xxenesa
(IIT), ux cocras, CBOMCTBA U MOTy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMd METa/UIOB M CIUIaBOB, UX (DU3NYECKUMHU
CBOMCTBaMH, H3yUYECHHE  PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAHKME BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHIA
KaJdbllid M HaTpus C BOAOH (BO3MOXKHO HCIIOJNB30BAaHUE BHUICOMATEPHUAIIOB),
HCCIIE/IOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCMOJB30BaHUE  BUJIEOMATEPHAIOB), MPU3HAKOB  IMPOTEKAHUS
Ka4ECTBEHHBIX PEaKI[Mii HAa MOHBI: MarHWs, KajblUs, allOMUHUS, [IUHKA, JKele3a
(I1) u xeneza (III), menu (II), HaGnroneHne U oNMUCaHUE MPOIECCOB OKPAIIMBAHMS
IUTAMEHU MOHAMU HATpUs, Kalusig M Kaiblus (BO3MOXXKHO HCIOJIb30BAHHE
BUJIEOMAaTEPHUAJIOB), UCClIeIoBaHre aM(pOTEPHBIX CBOMCTB TUIAPOKCHAA ATIOMUHUS
Y TUAPOKCHUJA IIMHKA, PEIICHUE SKCIEPUMEHTABHBIX 3a/1a4 0 TeMe «BakHeunmme
METAJIJIbI U UX COCTUHECHHUS.

XuMHuS M OKpPY:KaKIIAs cpeaa

BemectBa um marepuaiibl B MOBCEAHEBHOW KU3HM 4YeoBeKa. be3zomacHoe
UCIIOJIb30BaHKUE BEIIECTB U XMMHUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHUYECKUX 0’KOTaX U OTPABJICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarouenh cpeanl (MpeaenbHas I0MyCTUMAast
KOHIIeHTpanus BemiecTs, ganee — [1/IK). Ponb xuMuu B perieHun SKOIOTHYECKUX
npooIieM.

Xumuueckuit IKcnepumenm:

U3y4eHHEe O0pa3lloB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mesxcnpeomemmnuie ceasu



Peanuzanuss MeXnpeAMETHbIX CBA3€d NpU H3yuyeHUU XUMHHM B 9 Kiacce
OCYILECTBIISIETC Yepe3 MCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYyYHbIX
NOHATUMN, TaK W TOHSITHIA, SBISIOUIMXCS CUCTEMHBIMU JJISI OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO1iue ecTecTBEHHO-HAy4HbIE TMOHSATHUS: Hay4dHbIM (DaKT, rumoresa, 3aKoH,
TEOpUs, aHaldu3, CHUHTE3, KiIacCuPUKalusi, TMEePUOJUYHOCTb, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJICIIMPOBaHNE, W3MEPEHHUEe, MOJEb, SBICHHUE, TMapHUKOBHIM
3¢ dekT, TeXHOIOT S, MaTEPUAIbI.

dusmka: martepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYNA, 3JIEKTPUUYECKUN 3apsl, MNPOBOJHUKH,
NOJMYIPOBOJAHUKY, AUDIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPHUMOCTh, KpUCTAILITMYECKasl
peméTka, CruiaBbl, (PU3UYECKUE BEIWYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: orocunTes, apixanue, Ouocdepa, sKocucTeMa, MHUHEPAIbHbBIE
yI0OpEeHUs, MUKPOIIIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIIbHbIC BELIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, ITOJIE3HBIE
MCKOIaeMbI€, TOTUTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaTbl OCBOCHMSI MPOrPaMMbl OCHOBHOTO  OOIIETo
0o0pa3oBaHUs JOCTUTAIOTCA B XOAc¢ OOy4YeHHUsST XMMHUU B €IMHCTBE y4eOHOU U
BOCIUTATEJIbHOM JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUNUCKUMU
COI[MOKYJBTYPHBIMA U JTyXOBHO-HPABCTBEHHBIMU II€EHHOCTSMH, MPUHATHIMH B
oOIecTBe NpaBWIaMH W HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs1, CAMOPA3BUTHUS U COITMATN3ALINN 00yYarOIIUXCSI.

JIugyHOCTHBIE  pE3yAbTaThl  OTpPa)XalrOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI  CUCTEMOM  TMO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUd U
paclMpeHue onbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIC B YACTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAyyHOMY HACJIEIUI0, TOHUMAaHUS 3HAYEHUS XUMHUYECKONW HAayKh B KU3HU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTH BIAAETh TOCTOBEPHOW HMH(MOpManuei o
NEPEAOBBIX JOCTHKEHUSIX M OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIAX MEXKIMYHOCTHBIX
OTHOILICHUN B KOJUJIEKTUBE, KOMMYHHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEOBATENIbCKOM, TBOPUECKOM W JPYrUX  BHAAX
NEeSTEILHOCTH, TOTOBHOCTHM K Pa3sHOOOPAa3HOW COBMECTHOM AESTENBHOCTH MPH
BBITIOJIHCHUW y4E€OHBIX, I[103HABATEIbHBIX 3aJla4, BBIMOJHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHU YYEOHBIX TPOCKTOB, CTPEMIICHUS! K B3aUMOIIOHUMAHUIO
M B3aUMOTIOMOIIIM B TIPOIleCCe OTOM Yy4eOHOW JesATEeIHbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TMOBEACHUE U TMOCTYNKH CBOMX TOBApHILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHUS MOCIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH M COCTaBJISIOIINE
OCHOBY JJIsl TIOHUMaHUsI CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOABI, B3aMMOCBS3IX YEJIOBEKa C
MPUPOIHON CPEAOM, O POJIM XUMHUH B ITIO3HAHUU ITUX 3AKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAINPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUN MO
XUMHH, HEOOXOAUMBIE MJii OOBSICHCHHUS HAONIOIaeMbIX IPOIICCCOB U SIBICHUH,
M03HABATEIHHOM, MHMOPMAIMOHHOW M YWUTATEIbCKOW KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW paboOThl € y4YeOHBIMM TEKCTAMH, CIPABOYHOM



JUTEPATypoOll, MOCTyMHBIMM TEXHUYECKUMH CpPEICTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEepeC K OOyYEeHHUI0O U IMO03HAHUIO, J0003HATEIHHOCTh, TOTOBHOCTH U
COCOOHOCTh K  CaMOOOpa30oBaHWIO, TMPOCKTHOM H  HMCCIEA0BATEIHCKOM
NESTENTHHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBIIEHHOCTH M YPOBHS OOy4deHUS B
JIaJIbHEUIIIEM;

4) gpopMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH KWU3HHU, OTBETCTBCHHOIO OTHOILICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KW3HU, OCO3ZHAHUE TOCIEICTBUNA WU
HEMPUATUE BPEAHBIX MPUBBIUEK (YHMOTPEOIICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHs),
HEOOXOAUMOCTH COONIONCHHUS TpaBWiI O€30MacHOCTH TMpU  OOpalieHuu C
XUMUYECKUMH BEIIECTBAMU B OBITY U pealIbHOU KU3HU;

5) Tpy1oBOro BOCIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3YyUYCHHIO MPOPECCUil M TPyAa Pa3IMIHOTO POJIa,
YBAXEHUE K TPyAy W pe3yiabTaraM TpPYIOBOM AESTEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IMPUMEHEHUS TMPEIMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHJVMBUIYaJbHONU TPACKTOPUU MPOAOKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon mpoheCcCHoHaIbHON IeITSIIPHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb JIAITHPOBATHCS B TPOPECCHOHAIBHOM Ccpeie;

6) 3K0J10rM4YeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIeCOO0pa3HO€ OTHOIIEGHHE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emlie, OCHOBE €€ CyIIeCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY U TICMXHUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS
npaBuil 6€30MaCHOTO MOBEACHUS MIPU PaboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYyaIUsX,
YIPOXKAKOIIUX 3I0POBBIO U KU3HHU JIFONICH;

CrIOCOOHOCTH TPUMEHSTHh 3HAHWS, MOJIy4aeMble MPU U3YUYECHUU XUMHH, IS
pelLIeHus 3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH IPUPOIHOU CPEIOH, ISl IOBBIIICHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HaHMS IIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MpOoOJIeM M MyTel UX PEIICHHUS MOCPEIACTBOM METOIOB XHUMMUH,
3KOJIOTHYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAIbHOU IPAKTHUKE.

METAINPEAMETHBIE PE3VYJ/IBTATHBI

B cocraBe wMmeTanpenMETHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYUMBbIC IS
dbopMUpOBaHUS MUPOBO33PEHHUS OOIIIEHAYYHbIE TOHATHS (3aKOH, TEOPHS, IPUHIINII,
runore3a, (akT, CUCTeMa, WPOIECC, OSKCIEPUMEHT U JIPYroe.), KOTOphIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U IMO3BOJSIOT Ha
OCHOBE 3HAaHMH W3 ATHUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE O IIEJI0CTHOU



HAy4YHOU KapTHHE MHpA, U YHUBEpCaIbHbIC YueOHbIC AEUCTBUS (I03HABATEILHEIE,
KOMMYHUKATUBHbBIC, PErYISTUBHBIE), KOTOpbIE 00ECneunBalOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSTEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE JeiicTBUS

Ba3oBble Jornueckue JelcTBUA:

YMEHHUS HCTOJB30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKPhIBATh CMBICT XUMHUYECKHX TMOHATHH (BBIACIATh WX XapaKTepHBIC
PU3HAKY, YCTAHABIWBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHUSMH), HUCIIOIH30BAThH
MOHATHS IS OOBSICHEHUS! OT/AENbHBIX (DaKTOB M SBJICHUN, BRIOWPATh OCHOBAHUS U
KPUTEPUHN IJIs1 KJIACCU(DUKAIMU XUMUYECKHX BEIIECTB U XMMHUUYECKUX pPEAKIUH,
yCTaHABJIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMHU HW3Y4YeHUS,
CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JEAYKTUBHbBIC, 110 aHAJIOTUN),
JIeaTh BHIBOMIBI M 3aKITFOUEHUS;

yMEHHE TMPUMEHATh B TPOIECCE TMO3HAHUA TOHATHS (NIPEAMETHBIE W
MeTarnpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBBIBATh IIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIC TPEICTaBICHUS —
XUMUYECKUNM 3HAK (CHUMBOJI DJIEMEHTAa), XUMHUYecKas ¢GopMmyna U ypaBHEHUE
XUMUYECKOW PEaKIMK — MPHU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a/1a4, C YUYETOM
ATUX MOJEIBbHBIX TMPEJACTABICHUI BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHbIE
NPU3HAKK M3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECCTB U XUMHUYCCKUX PEAKIUH,
BBISIBIIITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHBIE CBSI3M U
MPOTUBOPEYUS B U3yUYaEMbIX MPOIECCaX U SIBICHUSX.

ba3zoBble uccienoBare/ibCKue 1eicTBUA:

YMEHHUE HCIONb30BaTh IMOCTABIECHHBIE BOMPOCHl B KAye€CTBE HMHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAUECTBE OCHOBBI JJIs1 (DOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpPUOOPETeHNE ONbITa IO TUIAHUPOBAHUIO, OpPraHWU3allMd W TIPOBEICHUIO
YUYCHMUECKUX OKCIEPUMEHTOB, yMEHHE HaONonaTh 3a XOJAOM IpoIlecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibrar, (OpMyJIUpOBaTh 0O0OOIICHUS U
BBIBOJIBI 110 pe3y/ibTaTaM MPOBEAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIISITh OTYET
0 MpoJIeJIaHHOM padore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATH M MHTEPIPETUPOBATH WHOOPMAIIHIO
Pa3JIMUHBIX BUJOB U (POPM MPEJICTABICHUS, TTOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAST ~ JINTEpaTypa XUMHUUYECKOTO COJACpPKaHUS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIEHWBATh NPOTUBOPECUUBYIO H
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;



YMEHHUE NPUMEHATh PA3NIUYHBbIE METOJbl M 3aIpOChl IpU MOUCKE U OTOOpE
UH(GOPMALIMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOMUMBIX JUIsl BBIOJIHEHHUS
y4eOHbIX M MO3HABaTEJIbHBIX 33J1a4 ONpPEAEIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
o0acTi  MCMONIb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIBTYPON aKTUBHOT'O HUCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (pOpMy IpencTaBieHus HHGOpMALUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMU CXEMaMH, JUarpaMMami,
OpyruMu popMaMu rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIONb30BaTh M aHaJU3UpOBaTh B Mpolecce y4yeOHOW u
UCCIIEZIOBATENIbCKOM /1EATEeIbHOCTH MH(OPMALIMIO O BIUSHUHU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SUCTBA M TPAHCIIOPTa HAa COCTOSTHUE OKPYXAIOLIEH MPUPOTHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHUBEPCaIbHbIEe YUeOHbIe 1eliCTBUS:

YMEHHUS 3a/laBaThb BOINPOCHl (B XoA€ Juaiora U (Wiau) AMCKYCCHUH) TIO
CYLIECTBY  OOCyXk/JaeMoil  TeMmbl, (OPMYJIUPOBATH  CBOM  IPEAJIOKECHUS
OTHOCUTEJIFHO BBIMOJTHEHUS MPEJIOKEHHON 3a/1a4H;

YMEHHUS  TNPEACTAaBIATh  MOJYYEHHBbIE  Pe3yabTaTbl  MO3HABaTEIbHOU
NESATENbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; Jelarb M[pPe3eHTALUI0
PE3yAbTaTOB BBINIOJHEHHUS] XUMHUYECKOTO 3KCIepUMeEHTa (71a00paTOpHOrO OIbITa,
1abopaTropHOi pabOThI 1O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yMEHUS Y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM M  MCCIIENOBATEbCKOM  JESATENbHOCTH  NPHU  pPELICHUHU
BO3HUKAIOIIUX MpPOOIeM Ha OCHOBE yué€Ta OOIIMX HHTEPECOB M COTIIACOBAHMS
no3unuit (oocyxaeHusi, oOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHAIUS
COBMECTHBIX JICUCTBMI, OIpENeNeHne KpPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHOM pa0oThI U ApYyTHE).

PeryasiTuBHbIC YHUBepPcaJbHbIEe YUeOHbIe 1elCTBUA:

YMEHUE CaMOCTOATENIbHO ONPENENSATh LENH JEITEbHOCTH, IJIaHUPOBATH,
OCYLIECTBIIATh, KOHTPOJMPOBATh U IPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOKO
JeSATeIbHOCTh, BEIOMpaTh Hanbosee 3PpGeKTUBHBIC CIIOCOOBI PEIICHUsT YUeOHBIX U
NO3HABATENIbHBIX 33Ja4, CaMOCTOSATEIBHO COCTABIATh WIM KOPPEKTUPOBATH
NPEMIOKEHHBIM  AJITOPUTM  JIEWCTBUA TPHU BBINOJHEHWM 33JaHUM C Y4ETOM
MOJYYEHHUs] HOBBIX 3HAHUM 00 M3ydaeMblX OObEKTaX — BEIIECTBAX U PEaKLHUsX,
OIICHUBATh COOTBETCTBHUE TMOJYUYEHHOTO pe3yJibTaTa 3asBICHHOW eI, yYMEHHE
UCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MPEeAJiaraeMble B YCJIOBUU 3aJJaHUH.

MPEJMETHBIE PE3YJ/IBTATbI

B coctaBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTeIbHOIO
COJIEp’KaHMsI, YCTAaHOBIIGHHOTO JaHHOW (enmepanbHON paboyeil mporpaMMonu,
BBIJICTIIIOT: OCBOGHHBIE OOYYAIONIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nercTBui, cnenuduueckue A IpeAMETHOH oOmacth  «XUMUS», BHJBI
NEATEIbHOCTH IO  IOJIYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHBIC Pe3yabTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOITUXCS YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHUI: aroM, MOJIEKYIIa,
XUMHUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMEChH
(omHOpOAHAS U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JII XMMHYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTA, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIHOCTh, CTEIECHBb
OKHCIICHUs, XMUMHUYECKash peakius, Kiaccuukamus peaxkiuid: peaxiuu
COCIMHEHUS, PEaKUUH PA3JOKEHUs, PEaKIUU 3aMElICHUs, PEaKIuu
oOMeHa, 9K30- U SHIOTEPMHUYECCKHUE PEAKIINHU, TeTUIOBOUN 3((EKT peakinu,
AJIPO aToMa, AEKTPOHHBIN CII0M aroMa, aTOMHas OpOUTallb, pPaInyC aroma,
XUMHUYECKasl CBSI3b, MOJISIPHAS WM HEMOJSIPHAs KOBAJICHTHAs CBSI3b, HOHHAs
CBS3b, WOH, KaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJs BeIleCTBa
(IpolieHTHasi KOHIIEHTpAlIKsI) B paCTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
NPUMEHSTH 3TH NOHATHUS MIPU ONUCAHUM BEUIECTB U UX MPEBPALLICHUI;

e UCIMOJB30BaTh XHUMHYECKYID CHUMBOJMKY JUIsI COCTaBJICHHUS (PopMyl
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIINIM;

e OMPENCIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKHCIIGHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
NPUHAJIEXKHOCTh BEIMIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBaJICHTHass W HWOHHAas) B
HEOPTaHUYECKUX COCIUHECHUSX;

e packpeiBarb cMmbica Ilepuomnueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE MEPUOANYECKON 3aBUCHMOCTU CBOICTB
XUMHYECKUX JJIEMEHTOB OT MX mojiokeHus B [lepuoamueckoil cucreme,
3aKOHOB  COXPAaHEHUsT MacChl  BEIECTB, IIOCTOSTHCTBA  COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTaJIpo;

e OMHUCHIBATH M XapaKTepu3oBaTh TabMuuHyro ¢opmy Ilepuogmaeckon
CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3jIiMyarTh TMOHATUS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OoJbllIe TEPUOAbl, COOTHOCHUTH OOO3HAUCHHS, KOTOpPHIE HMMEIOTCS B
tabmue «llepuoamdeckass cucrema Xumudeckux odnementoB JI. U.
MeHeneeBa» € YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj siApa, o0IIee YUCIIO JIEKTPOHOB
U pacrpeiesieHue UX 10 AMEKTPOHHBIM CIIOSIM);

e KJIacCU(UIMPOBATh XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TETUIOBOMY D (DEKTY);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPIK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

e IIPOTHO3UPOBATH CBOMCTBA BEILIECCTB B 3aBUCUMOCTHU OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TIPOTEKAaHWS XHWMHYECKHX [MPEBpAICHUN B
Pa3NUYHBIX YCIOBUSAX;

e BBIUUCIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOTO JJieMeHTa 1o (opmyie COeIUHECHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, MNPOBOAUTH PACUYETHI IO
YPABHEHHUIO XUMUYECKOW PEAKIUU;

e IPUMEHSTH OCHOBHBIE ONEpPAlMK MBICIUTEIILHON JEATEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, 000OIIeHHE, CUCTEMaTU3aluIo, Kiaccu(ukaluio,
BBISIBJICHUE MPUYUHHO-CIICJACTBCHHBIX CBS3€H — JJIl M3Y4YEHUSI CBOMICTB
BEIIECTB M XUMHUYECKUX PpEAKLHM, €CTECTBEHHO-HAYyYHBIE METObI
NO3HAHUS — HaONIoIeHUEe, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ),

e (ClIEIOBaTh  IpaBWiIaM  MOJIb30BAHUS  XMUMHUYECKOM  MOCYyAOM U
nabopatopHbiM 00OpyIOBAaHWEM, a TaKXKe TMpaBWiIaM OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH IO BBIIOJHEHHUIO
7a00paTOpPHBIX XMMHYECKUX OIBITOB M0 TOJYYCHHI0O U COOHUPaHUIO
razoo0pa3HbIX BelEeCTB (BOAOpPOAA M KHUCJIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEM pACTBOPEHHOTO BEIIECTBA,
IJITAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  DKCIEPUMEHTHl 0
pacro3HaBaHUIO PACTBOPOB LIEIOYEH M KUCIOT C MOMOUIBIO UHIUKATOPOB
(makmyc, heHondTaenH, METUIIOPAHXK U JIPYTHE).

K koHIity 00yueHus B 9 kjacce mpeIMETHBIE Pe3y/IbTaThl HA 0A30BOM YpOBHE

JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOITUXCS YMEHUI:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHITUH: XUMUYECKUU
AIIEMEHT, aTOM, MOJIEKyJia, HMOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJICHTHOCTh, DJJEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHCJICHUSI, XUMHUECKasi peaKIys, XUMUUECKasl CBsI3b, TEIJIOBOM 3 deKT
peakuuu, MOJib,  MOJSIPHBIM  00BbEM,  pacTBOp,  DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT IUCCOLMALINS, PEAKIUH HOHHOTO
oOMeHa, KaraiuM3arop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble U



HeoOpaTHMble PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEIb, OKUCJIEHME W  BOCCTAHOBIICHHE,
ayuioTponusi, aMpOTepHOCTh, XUMHUYECKasl CBsI3b (KOBaJ€HTHAs, MOHHAS,
METAJUINYECKas), KpUCTAUIMYECKasi pelIETKa, KOPpPO3Hsl METAIIOB,
CIUIaBbl, CKOPOCTh XUMHUUYECKOM pEaKUUH, MPEAeabHO JOMyCTUMAs
koHueHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX TOHSATHUA H
MPUMEHSThH ATU TOHATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAICHU;
WCIOIb30BaTh XMMHUYECKYI0 CHMBOJIMKY I COCTaBiieHHs (Hopmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

ONPENIEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSX Pa3IMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpEAENIEHHOMY KJIAcCy COEOUHEHUN Mo (QopMyaaM, BHA XHUMHYECKOU
CBA3M (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsij MOHA MO0 XUMHUYECKOW (opmyle, Xapakrep cpeibl B
BOJIHBIX PAacTBOpPax HEOPraHMYECKHX COCIWHEHUH, TUIT KPUCTAJUIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA,

packpeiBath cMmbichn Ilepuonnueckoro 3akona JI. U. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATh M XapaKTEPU30BAThH
Tabnuunyo Qgopmy Illepuonnueckoil CUCTEMBI XUMUYECKHX SJIEMEHTOB:
paziuuarh TOHSTHS «IJIaBHas mnoarpynmna (A-rpynma)y U «mnododyHas
noarpynna (b-rpynma)», wmanble u OOJbIIME TEPUONBI, COOTHOCHUTh
0003HA4YCHMS, KOTOpPhIE HWMEIOTCS B TMEPUOAUYECKOM Tabmwie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMHU  CTPOCHUSI  aTOMOB  XHUMHUYECKUX
AJIIEMEHTOB (COCTaB M 3apsij sApa, o0OIlee 4YUCIO DJIEKTPOHOB H
pacrpefiefieHue HMX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIIEMEHTOB M MX COCIUHCHUI B
npeAenax MajblX MEePUOIOB U IJIABHBIX MOATPYIN C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHU(PUISCKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIasi OIMUCAHUE
MpUMepaMHy MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

COCTaBIIITh YPABHEHUS DJIEKTPOJMTHYECKONM JUCCOLMALMM  KHUCIIOT,
HIEJIOYEN U COJIEH, MTOIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIMil HOHHOTO



oOMeHa, YypaBHCHHs pEakKIWi, TOATBEPKIAAOIINX CYIIECTBOBAHHE
TEHETUICCKON CBSI3M MEX/Iy BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca 3THX PEaKIni;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XHMHUYSCKHX MPEBPAIICHUN B pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCUTEIIbHYIO MOJICKY/ISIPHYIO i MOJISIPHYO MacChl BEIIECTB,
MacCOBYIO JIONIO XHMHYECKOTO »JJeMEHTa Mo (opmyrne CoenuHeHUs,
MacCOBYIO [IOJII0 BEIIeCTBA B PAaCTBOPE, MPOBOAWTH PACUYETHI IO
YPaBHEHUIO XMMHYECKOHN peaKIlnu;

coOronaTh MpaBwiIa MOJIb30BAHUS XUMHYECKON TTOCYIO0N U JJabOpaTOPHBIM
obopynoBaHuEM, a TakXKe IpaBujia oOpalleHusi C BelIeCTBaMU B
COOTBETCTBHM C HWHCTPYKIHUSMH TI0 BBINIOJHCHHUIO JIAOOPATOPHBIX
XAMHYECKUX OIBITOB 110 TOJYyYEHUI0O H COOMpaHHWIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YITIEKUCIIOTO Ta3a);

MPOBOAUTh  PEAKIWUH,  TOATBEPXKIAIONINE  KAYCCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMHU/I-,
uonua-, kapOonar-, ¢ocdar-, cunmkar-, cyabdar-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHHS W WOHBI W3yYEHHBIX METAJIOB, MPHUCYTCTBYIONINE B
BOJIHBIX PaCTBOpPaxX HEOPTaHUYECCKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTEPAIlUU MBICTUTEIIBHON NEATEIbHOCTH — aHAIHN3
M CHHTE3, CpaBHECHHE, OOOOIICHHE, CHUCTEMATH3aIlMI0, BBISBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBSA3CH — JJII W3yYCHHUs CBOWCTB BEIIECTB U
XAMHYECKUX pEeaKIHid, €CTeCTBEHHO-HAyYHbIC METOABl TO3HAHUS —
HAOJIOZICHUE, W3MEpEHHe, MOJACIUPOBAHUE, DKCIICPUMEHT (peajbHBIA M
MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3aesioB U
KonTpouabsHble
n/n TeM MPOrpaMMBbl Bcero
padoThI
Pa3gen 1. [lepBoHayajibHbIe XMMHYECKHE TOHATHS
XuMus — BaxkHasi 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 0
IIPAKTHUYECKOU NEATENBHOCTU
4eJI0BeKa
Bemectsa 1 xuMudeckue
1.2 15 1
peakuun
Hroro no pazneny 20

Pa3znes 2. BaxkHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bosnyx. Kucnopoa. Ilonstue

2.1 6 0
00 okcHmax

59 Bonopon. [Tonsitue o 2 0
KHCJIOTaX U COMAX

)3 Bona. PactBopsr. [lonsitie 06 5 |

OCHOBAHHAX

OcHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COCAUHEHUN

Hroro no pazneny 30

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe (Lu(ppoBbIE)
o0pazoBaTe/IbHbIE pecypcehl

bubmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubanoreka [IOK
https://m.edsoo.ru/7f41837¢

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

bubanoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

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

Paznea 3. [lepuonnyeckuii 3akon u [lepuognyeckas cucrema xumnueckux djaemMenToB . U. MenjaesneeBa. CTpoenne aToMoB.

Xumunueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKmuu


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

[leprognueckuii 3aK0H U
Ilepnonnueckas cucrema

3.1
XUMu4Yeckux 3ymemenToB 1. Y.
MenneneeBa. CTpoeHue aroma
XUMHYECKAS CBA3b.

3.2 OKHUCIUTEIFHO-BOCCTAHOBUTE

JIbHBIC pCAKIIUU

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

15

68

bubaunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
bubmmoreka IJOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

KoanuyecTBo 4yacoB

HaumeHoBaHue pa3iesoB U TeM
NPorpamMmbl Bcero

Ne i/

Pa3znes 1. BemecTBO M1 XUMHMYECKHE PeaKIIUN

[ToBTOpeHue u yrmybrneHue 3HaHui

1.1 5
OCHOBHBIX Pa3/IeIoB Kypca 8 kjiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4
' peakuuii
13 DNEeKTPOIINTUYECKAS TUCCOLHALINSL. 2
' XUMHYECKHE PEaKIMK B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M BX COeAUHEHUS
21 OO11as XxapakTepUCTUKa XUMHYECKHX 4
' aneMeHToB VIIA-rpynnsl. I'anorenst
OO01mas XxapakTepUCTUKa XUMHYECKHIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u € 6
COECIUHEHUS
OO1as xapakTepuCTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hochop u ux 7

COCOUHCHUA

KoHTpoJbHbI
e pabdoTbI

IMpakTuyecku
e padoTbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBare/ibHbIE

pecypcebl

bubanoreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [IOK

https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK
https://m.edsoo.ru/7f41a63
6

bub6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK
https://m f41
6


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

OO011as XxapakTepUCTUKa XMMHYECKUX
2.4 aneMmeHToB [VA-rpynmel. Yroiepon u
KPEMHUH U UX COCIVHECHHUS

Hroro no pazneny

Pa3gen 3. MeTra/LiIbl M UX COeIUHEHUSA

3.1 OO01mue cBOiCTBAa METAJLIOB

3.2 Baxuetinme MeTaIUIbI U UX COEOIUHEHUS

Hroro no paszneny

Pasnen 4. Xumus U OKpyKawIas cpeaa

4.1 BemecTBa u MaTcpualibl B ) KU3HU YCIIOBCKaA

Hroro no pasnemny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

25

16

20

bu6muoreka [IOK

https://m.edsoo.ru/7f41a63
6

bu6muoreka [IOK
https://m 41
6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmoreka [IOK
https://m.edsoo.ru/7f41a63
6



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




INIOYPOYHOE INTAHUPOBAHUME
8 KUIACC

Ne

. Tema ypoka

IIpenmer xumuu. Posib Xxumuu B
JKU3HU YeJioBeKa. Tea 1 BelecTna

Ilonsrue o METOdaX IIO3HAHUsA B
XHUMHHU

[TpaxTrueckast padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu u
pUEMBI OOpaIIeHHS C
71a00paToOpHBIM 00OPYIOBAHUEM

HucTele BELIECTBA U CMECH.
Crioco0wI pazneneHus: cMeceit

[Tpaktuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe
OYHUCTKH [IOBAPEHHOMN COJIN)»

6 ATOMBI 1 MOJIEKYJIBI

Koan4yecTBo yacoB

Bcero

KoHTpoJabHbI

e padoThbI

IIpakTuyecku

e padoTbI

Jlara
U3yYeHUsS

02.09.202
5

02.09.202
5

09.09.202
5

09.09.202
5

16.09.202
5

16.09.202
5

JJIeKTPOHHBbIE
nu(ppoBbIE
o0pa3oBare/ibHbIE

pecypcebl

bu6muoreka [IOK
https://m.edsoo.ru/ff0d210c

bub6moreka [IOK
https://m ffod22

bubanoreka [IOK
https://m.edsoo.ru/ff0d23dc

bubaunoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6muoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmoreka [IOK
https://m.edsoo.ru/ff0d2a6c


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

XUMHYECKHUE JIIEMEHTEI. 3HAKHU
(CMBOJIBI) XUMHUYECKHUX JIEMEHTOB

IIpocThIe U CII0KHBIE BELIECTBA

ATOMHO-MOJ'ICKy.TIHpHOC YUCHUC

3aKoH IMOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKas (hopmyrna.
BajeHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOB

OTtHOCHTEIbHAs aTOMHas Macca.

OTHOcHUTENbHAS MOJIEKYIISIpHAs
Mmacca

MaccoBast 10JI1 XUMHUYECKOTO
dJIEMEHTA B COEIUHEHUN

KonnuectBo BenectBa. Moib.
MousipHas Macca

du3nyeckrue ¥ XUMHUYECKHE
sIBIICHUS. XUMHUYeCcKas peaKnusd

IIpu3Haky u ycioBUs NPOTEKaHUS
XUMHYECKUX PEAKIHI

23.09.202
5

23.09.202
5

30.09.202
5

30.09.202
5

07.10.202
5

07.10.202
5

14.10.202
5

14.10.202
5

21.10.202
5

bubanoreka [IOK
https://m ffod2

bu6muoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6moreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6moreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [IOK
https://m.edsoo.ru/ff0d323¢c

bubmuoreka [IOK
https://m.edsoo.ru/ff0d350c

bub6moreka [IOK
https://m.e u/ff0d5230

bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bubaunoreka [IOK
https://m.edsoo.ru/ff0d3al6


https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

17

18

19

20

21

22

23

24

3aKOH COXpaHEHHUS MaCcChl BEIIECTB.
XUMUYECKHUE YPAaBHEHUS

BrraucneHus: KonmuecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSIM
XUMHYECKUX PEAKIIHI

Knaccudukarus XuMuaeckux
peakuuii (COeMHEHUS, PA3IOKEHHUS,
3aMeleHus, 0OMeHa)

M. B. JlomoHOCOB —
YUIEHBIH-IHITUKIIOTICAVCT.
O060011IEHNE U CUCTEMATH3ALIHUS
3HAHUH

KontponpHnas pabora Nel o teme
«BemecTBa 1 XUMHUYECKHE PEAKIIUN

Boznyx — cmecs razos. CocraB
Bo3ayxa. Kuciopom — 3neMeHT u
npocroe Beuectso. O30H
dusnueckue U XMMUYECKHUE
CBOMCTBA KHCIOPOAA (peakuuu
okucieHus, ropenue). [lonstue 06
OKCHIax

Crnioco0bI nosryueHus KUCIoposa B
71a00paToOpuy U NPOMBIIIIIEHHOCTH.
[TpumeHnenue kucnopona

TemoBoit 3 dekT XuMuIecKoi
pEaKIH, TIOHSATHE O

21.10.202
5

11.11.2025

11.11.2025

18.11.202
5

18.11.202
5

25.11.202
5

25.11.202
5

02.12.202
5

02.12.202
5

bubanoreka [IOK
https://m fi

bu6muoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6moreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6moreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [IOK
https://m.edsoo.ru/ff0d448¢

bubaunoreka [IOK
https://m ff0d4614

bubmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4790


https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

25

26

27

28

29

30

31

32

TEPMOXUMHUYECKOM YPAaBHEHHUH, IK30-
1 DHAOTEPMHUYCCKHUX PEAKIIHIX
TornuBo (He(Th, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, ClIOCOObI €T0
MPEeIOTBPAIICHUS

[TpakTrueckas padota Ne 3 o Teme
«Ilonyuyenue u cobupanue
KHCIJIOpOZa, U3yUEHHE €r0 CBONCTB»

Bonopon — aneMeHT u npoctoe
BelecTBo. Haxoxkienue B mpupoje

dusndueckue 1 XUMUYCCKHE
cBoMcTBa Bopopoaa. [lpumenenue
BOAOpOAA

IlousaTHe 0 KUCIIOTax U COJIAX

CrnocoOsblI oTy4eHust BOIOpoaa B
naboparopuu

[TpaxTrueckas pabora Ne 4 o teme
«Ilonyuyenue u cobupanue Bo10po/a,
W3YUYCHHE €r0 CBOMCTBY

MounsipHbIii 00bEM ra3oB. 3aK0oH
ABoraapo

09.12.202
5

09.12.202
5

16.12.202
5

16.12.202
5

23.12.202
5

23.12.202
5

30.12.202
5

30.12.202
5

bubanoreka [IOK
https://m ff0d4cda

bub6moreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6muoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubaunoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6muoreka [IOK
https://m.edsoo.ru/ff0d50d2

bubmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubanoreka I[IOK
https://m.edsoo.ru/ff0d4{42

bu6muoreka [IOK
https://m ru/ff0d542


https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

33

34

35

36

37

38

39

40

41

Brrunciaenus o0béMa, KOIHYECTBa
BEIIIECTBA rasa 1Mo €ro N3BECTHOMY
KOJIMYECTBY BEIIECTBA UM 00BEMY

BrruucieHuss 00bEMOB razos 110
YPaBHEHHIO PEaKI[MK HAa OCHOBE
3aKOHA 00OBEMHBIX OTHOIIICHUN ra30B

dusnueckue 1 XUMUYCCKHE
CBOMCTBA BOABI

Cocras ocuoBanuii. [Ionstue 00
WHIUKATOpax

Bona kak pactBopuTelb.
HaCI)IHIeHHble 1 HCHACBIIIICHHBIC
pacTBOpbl. MaccoBas 10715 BelecTBa
B pacTBOpE

[Tpaktuueckas pabora Ne 5 o Teme
«IIpuroroBieHue pacTBOPOB ¢
OmpeeaeHHON MacCOBOM JOJIEN
pPacCTBOPEHHOTO BEIIECTBAY

KonTponbhas pabota Ne2 o Teme
«Kucnopon. Bonopoa. Boga»

OKcHJIBI: COCTaB, KilacCU(pHUKaIus,
HOMEHKIIaTypa

[Tonydyenune u XuMHU4YECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEepHBIX OKCHUJIOB

13.01.202
6

13.01.202
6

20.01.202
6

20.01.202
6

27.01.202
6

27.01.202
6

03.02.202
6

03.02.202
6

10.02.202
6

bubanoreka [IOK
https://m fi

bu6muoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6moreka [IOK
https://m.edsoo.ru/ff0d587a

bubmoreka [IOK
https://m.edsoo.ru/ff0d59¢2

bubanoreka I[IOK
https://m.edsoo.ru/ff0d5b40

bubaunoreka I[IOK
https://m fi

bubaunoreka [IOK
https://m fi 42

bubmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [IOK
https://m.edsoo.ru/ff0d664e


https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42

43

44

45

46

47

48

49

50

OcHOBaHUS: COCTaB,
KJIacCU(UKAIUS, HOMEHKJIATypa

[Tonydyenune u XuMHU4YECKHE CBOMCTBA
OCHOBaHUU

Kucnotsl: cocras, kiaccuduxanus,
HOMEHKJIaTypa

[Tonydenune u XuMHUUYECKHUE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIIATypa,
CIOCOOBI MOJTYYCHUS, XHMUYCCKHE
CBOMCTBa

[Tpaktuueckas padora Ne 6.
Perenne sxcriepuMeHTaIbHBIX 32139
1o Teme «OCHOBHBIE KJIACChI
HEOPTaHMYECKHUX COCTUHCHHIDY
['eneTnyeckas CBS3b MEKIY
KJIACCaMU HEOPTaHUYEeCKUX
COEMHEHUI

O000111eHNE U CUCTEMATA3 AU
3HaAHUHI

KontponpHas pabora Ne3 no teme
"OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX
COCIMHEHUN"

10.02.202
6

17.02.202
6

17.02.202
6

24.02.202
6

24.02.202
6

03.03.202
6

03.03.202
6

10.03.202
6

10.03.202
6

bubanoreka [IOK
https://m fi

bu6muoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubaunoreka [IOK
https://m.edsoo.ru/00ad947
4

bubmuoreka [IOK
https://m.edsoo.ru/00ad9b7¢c

bub6moreka [IOK
https://m.edsoo.ru/00ad9as0

bu6moreka [IOK
https://m.edsoo.ru/00ad9cb2

bubaunoreka [IOK
https://m.edsoo.ru/00ad9¢la


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

51

52

53

54

55

56

57

58

[TepBbie MOMBITKY KIacCUPUKAITIT
XUMHUYECKUX JIeMEHTOB. IloHsaTHe o
TPYMIIAaX CXOJIHBIX 3JIEMEHTOB

Ilepunonuyeckuii 3aK0H U
Ilepnonnyeckas cucrema
XUMHYecKux anmemMeHToB J1. U.
Meunneneena

IIepuonsl, rpymIbl, MOATPYIIILI

Crpoenue aromoB. CocTaB aTOMHBIX
anep. N3orormsl

CrpoeHue 3eKTPOHHBIX 000704YEK
aToMoB 3JieMeHTOB [lepuoanyeckoi
cuctemsl JI. 1. Menaeneena

XapakTepucTuka XMMUYECKOTO
AJIEMEHTA 10 €ro MOJI0KEHHUIO B
ITepuonmueckoit cucreme /1. 1.
Meunneneena

3navyenue [leproamueckoro 3aKoHa
JUTSL pa3BUTHS HAYKH W TIPAaKTUKH. [
N. MenneneeB — y4€HbIN, IEAAror 1
rpaKJIaHuH

PesepBHbIit ypok. O60011IeHNE U
CUCTeMaTu3alus 3HAaHUH /
Bcepoccuiickas mpoBepouHast pabota

17.03.202
6

17.03.202
6

31.03.202
6

31.03.202
6

07.04.202
6

07.04.202
6

14.04.202
6

14.04.202
6

bubanoreka [IOK
https://m ft:

bu6muoreka [IOK
https://m.edsoo.ru/00adasS2c

bubanoreka [IOK
https://m.edsoo.ru/00adasS2c

bu6moreka [IOK
https://m.edsoo.ru/00ada342

bubmuoreka [IOK
https://m.edsoo.ru/00ada6bc

bubaunoreka I[IOK
https://m 24

bu6muoreka [IOK
https://m.edsoo.ru/00ada96e

bu6muoreka [IOK
https://m.edsoo.ru/00adb33c


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

59

60

61

62

63

64

65

66

67

KontponpHas pabora Ned4 o teme
«Crtpoenne aroma. XuMu4eckas
cBs3b» / Beepoccuiickast
poBepoYHas paboTa

DNEeKTPOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKUX JIEMEHTOB

HMNonnag xumMudeckas cBsI3b

Kosanentnas noJsipHasd XUMHUUICCKasd
CBA3b

KoBanenTtHas HenomsipHas
XUMHYECKasi CBA3b

CreneHp OKUCIICHUSA

OKHUCITUTEIBHO-BOCCTAHOBUTEIBHBIE
peakiuu

OKuCINTEIN ¥ BOCCTAHOBUTEIIN

PesepBHbIil ypok. O60011eHIE 1
cucreMarmni3anus 3HAHUH 110 TEME
«CtpoeHue aroma. XuMU4ecKas
CBSI3b)

21.04.202
6

21.04.202
6

28.04.202
6

28.04.202
6

05.05.202
6

05.05.202
6

12.05.202
6

12.05.202
6

19.05.202
6

bubmuoreka [IOK

https://m.edsoo.ru/00adb48
6

bubaunoreka [IOK
https://m.edsoo.ru/00adaab8

bubanoreka [IOK
https://m.edsoo.ru/00adac34

bubmoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuoreka [IOK
https://m.edsoo.ru/00adaab8

bu6muoreka [IOK
https://m.edsoo.ru/00adae28

bub6moreka [IOK

https://m.edsoo.ru/00adb07
6

bubaunoreka [IOK

https://m.edsoo.ru/00adb07
6

bubnuoreka [JOK
https://m.edsoo.ru/00ad9cb2


https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2

68 PesepBHBIiT ypoK. O606iueHHe " | 0 0 19.05.202 bubmoteka [JOK
CUCTEMAaTH3alus 3HAaHUU 6 https://m fi
OBIIEE KOJIMYECTBO HACOB 110 68 5 4

[NPOT'PAMME


https://m.edsoo.ru/ff0d61c6

9 KJIACC

Tema ypoka

[lepuognyeckuii 3aKoH.
[Iepuonuueckas cucrema
XUMHYECKHUX 31eMeHToB /1. H.
MeHnpeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX IIE€MEHTOB
NEPBBIX TPEX MEPHOAOB

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPTaHWYECKUX BEIIECTB

Bunsl xumMudueckod CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PEIIETOK

KontponsHnas pabora Nel o Teme
«IToBTOpeHnue u yrnyoneHue
3HaHUN OCHOBHBIX Pa3/esioB Kypca
8 kiacca»

Knaccugukanus XumMmuueckux
peakuuil 10 pa3IuYHbIM
IIPU3HAaKaM

[IoHsATHE O CKOPOCTH XMMHUYECKOU
peaknuu. [IoHsATHE O TOMOTEHHBIX
Y TETEPOTCHHBIX PEAKIUAX

KoanyecTBo yacoB

Bcero

KonTpoJabHbI

e padoTbI

IpakTnyecku

e pabdoTbI

Jara
U3y4yeHust

02.09.202
5

03.09.202
5

09.09.202
5

10.09.202
5

16.09.202
5

17.09.202
5

23.09.202
5

JJIeKTPOHHbIE
undpoBbie
oOpa3oBareJibHbIE

pecypcebl

bubmoreka [IOK
https://m.edsoo.ru/00adb59e

Bbubmuoreka [IOK
https://m.edsoo.ru/00adb6b
6

bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2

bubmuoreka [IOK
https://m.edsoo.ru/00adbac6

bubmoreka [IOK
https://m.edsoo.ru/00adbcb0

bubanoreka [IOK
https://m.edsoo.ru/00adbe9a


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

10

11

12

13

14

15

IToasATHE O XMMHUYECKOM
paBHOBecUU. PAKTOPHI, BIUSIOIINE
Ha CKOPOCTh XMMHYECKON peaKiuu
1 TIOJIOKEHHE XUMHUYECKOTO
paBHOBECHS

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBI
€ peaKIuu

Teopust IEKTPONIUTHYECKON
nucconuaru. CUIbHBIE U CIIA0bIE
AIEKTPOIUTHI

HoHHbIe ypaBHEHUS peakuui

XHUMHUYECKHE CBOMCTBA KUCIIOT B
OCHOBAHUH B CBETE MPEACTABICHUI
00 AIEKTPOTUTHIECKOM
JHUCCOIHAIIN

XUMHYeCKHe CBOMCTBA COJIeH B
CBETE MPEICTABICHHUIN 00
ANEKTPOTUTHICCKOMN TUCCOIUAITIN

[TonsiTue o runponuse conen

O00011IeHrE U CUCTEMATU3ALHS
3HAHUH

24.09.202
5

30.09.202
5

01.10.202
5

07.10.202
5

08.10.202
5

14.10.202
5

15.10.202
5

21.10.202
5

bubmuoreka [IOK
https://m.edsoo.ru/00adc28¢c

bubanoreka [IOK
https://m.edsoo.ru/00adcade

bubnuoreka [IOK
https://m.edsoo.ru/00adcd68

bubmuoreka [IOK
https://m.edsoo.ru/00add44
8

bubanoreka [IOK

https://m.edsoo.ru/00add5d
8

bu6nuoreka [IOK

https://m.edsoo.ru/00add8b
2

bubmuoreka [IOK

https://m.edsoo.ru/00add9d
4

bubmoreka [IOK
https://m.edsoo.ru/00addd1
2



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

16

17

18

19

20

21

22

23

24

[IpakTuueckas pabora Ne 1.
«Pemienne 3kcepuMeHTaIbHBIX
3a7ad)

KonTponbhas pabota Ne2 no Teme
«DNEeKTpOIUTHYECKAs
aucconuanys. XMMAYECKUe
peakluy B pacCTBOPAX»

OO01mas xapakTepucTukKa
raJloreHoB. XMMHUYECKHUE CBOIICTBA
Ha [PUMEPE XJI0pa

Xnoposonopo. CossiHasi KUCIIOTa,
XUMHYECKHE CBONCTBA, MOIyYCHHE,
MpUMEHEHNE

[IpakTnueckas pabora Ne 2 o
teme «llomydyenue consiHon
KHUCJIOThI, U3y4YeHUE €€ CBOWCTB)»

Brruucnenus no ypaBHeHUSAM
XUMHYECKUX PEAKLIHM, €CIIU OJIUH
W3 pEeareHTOB JIaH B U30BITKE

OO11ast XapaKTepUCTUKA HIIEMEHTOB
VIA-rpynnsl

AmnoTtponHbie MOgUbUKAUU
cepbl. Haxoxenue cepsl u €€
COEMHEHUM B IIPUPOJIE.
XUMUYECKHE CBOMCTBA CEPBI
CepoBoz10opoJ1, CTpOEHUE,
buznyeckre u XUMH4YeCKre
CBOICTBa

05.11.202
5

11.11.2025

12.11.202
5

18.11.202
5

19.11.202
5

25.11.202
5

26.11.202
5

02.12.202
5

03.12.202
5

bubanoreka [IOK
https://m f:

bubnuoreka [IOK
https://m.edsoo.ru/00addec0

bubmuoreka [IOK
https://m.edsoo.ru/00addfe2

bub6moreka [IOK
https://m.edsoo.ru/00ade104

bubanoreka [IOK
https://m.edsoo.ru/00ade348

bubanoreka [IOK
https://m.edsoo.ru/00ade488

bu6muoreka [IOK
https://m.edsoo.ru/00ade64a

bubmoreka [IOK
https://m.edsoo.ru/00ade64a

bubmuoreka [IOK
https://m.edsoo.ru/00ade802


https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

25

26

27

28

29

30

31

32

Oxkcunpl cepol. CepHas KUCIIOTA,
q)HSquCKI/Ie U XUMHNYCCKHC
CBOMCTBA, IPUMECHEHUE

XHUMHUUYECKUE PEAKLIVH, JIeXKAIINUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
MOJIy4EHUS] CEPHOU KUCIIOTBI.
XHUMHYECKOE 3arpsi3HEHUE
OKpY>Karollen cpesibl
COCIMHEHUSIMU CEPBI

Brunciienue MaccoBoOi 10K
BBIXOJIA IIPOYKTa peaKIuu

OO11ast XapaKTepUCTHKA HIIEMEHTOB
VA-rpynmnsl. A30T,
pacnpocTpaHeHHE B IPUPO/IE,
¢du3nUecKre 1 XUMHUIECKHE
CBOMCTBa

AmMmHuak, ero gpusnueckue u
XMMHYECKHE CBOMCTBA, IOJIyYeHHE
U IIPYUMEHEHHUE

[IpakTrueckas padora Ne 3 mo
teme «I[lonyuenue ammuaxa,
U3Y4YEHHUE €r0 CBOMCTBY

A30THas KuCioTa, e€ pru3nueckue
Y XMMUYECKHE CBOKWCTBA

Hcnons3oBaHne HUTPATOB U COJIEU
aMMOHMSI B KAYECTBE MUHEPATIbHBIX
yaoopenuit. Xummueckoe

09.12.202
5

10.12.202
5

16.12.202
5

17.12.202
5

23.12.202
5

24.12.202
5

30.12.202
5

13.01.202
6

bubanoreka [IOK
https://m 2

bubmuoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [IOK

https://m adeea

bubmuoreka [IOK
https://m.edsoo.ru/00adf004

bub6moreka [IOK
https://m.eds00.ru/00adf180

bubanoreka [IOK
https://m.edsoo.ru/00adf306

bubnuoreka [IOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

34

35

36

37

38

39

3arpsI3HEHUE OKPYKAIOIIEH CPEIbI
COCTMHEHUSIMU a30Ta

®ocdop. Oxcun dhochopa (V) u
docdopHas kucnora, GpuznIECKue
1 XUMHWYECKHE CBOMCTBA,
MOJTyYeHUE

Hcnonb3oBanue pocdaros B
KayeCTBE MUHEPAIbHBIX
yIOOpeHuid. 3arpsi3HEHUE
npupoIHOI cpensl pocharamu
VYriepon, pacpocTpaHeHHE B
npupone, Gu3nuecKue u
XMMHUYECKUE CBOWCTBA

Oxkcuapl yrepoaa, ux Gusnueckue
Y XUMHUYECKHE CBOMCTBA.
Okosoruyeckue npoosieMsl,
CBSI3aHHBIE C OKCHUJIOM YITIEpOAa
av)

VYroapHas KUCIIOTA U €€ cou

[IpakTudeckas padora Ne 4 o
teme "llomydyeHue yrnekucioro
raza. KauecTtBeHHas peakuus Ha
KapOoHAT-nOH"
[TepBoHavanbHBIC TOHITHS 00
OpraHMYECKHUX BEIIECTBaX KakK O
COCIMHEHUSIX yITIEpoaa

14.01.202
6

20.01.202
6

21.01.202
6

27.01.202
6

28.01.202
6

03.02.202
6

04.02.202
6

bubmuoreka [IOK
https://m adf68a

bubmunoreka [IOK
https://m.edsoo.ru/00adfc20

bub6moreka [IOK
https://m.edsoo.ru/00adfd9c

bubmoreka [IOK
https://m.edsoo.ru/00adfebe

bubanoreka [IOK
https://m.edsoo.ru/00ae006¢

bubnuoreka [IOK
https://m.edsoo.ru/00ae027¢

bubaunoreka [IOK
https://m.edsoo.ru/00ae054¢e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

40

41

42

43

44

45

46

Kpewmuuii u ero coenuHeHuUst

[Ipaktuyeckas padora Ne 5.
PeﬂleHI/Ie I—)KCHepI/IMCHTaJIBHBIX
3aJa4 110 TeMe «BaxkHenmme
HEMCTAJIJIBI U UX COCAUHCHUS)

KonTponbhas pabota Ne3 no Teme
«BaxHelmue HeMeTaulbl U UX
COEJIMHEHUS

OO61mas xapakTepucTuka
XUMUYECKHUX FIEMEHTOB —
MeTajIoB. MeTtannuyeckas CBs3b U
METAJUTMYECKasl KPUCTAIITNYECKast
pemérka. PU3n4ecKue CBOMCTBA
METaJIJIOB

XUMHYECKHE CBOMCTBAa METAJIJIOB.
DNEeKTPOXUMUUYECKUH Psifl
HaIPsHKCHUM METAJIOB

OO6mme crnocoObl MOTyYeHUs
MetauioB. CriiaBbl. Beraucienus
110 YPaBHEHUSIM XUMHUECKUX
peaKIuii, €Clii OIUH U3 PEAreHTOB
COJIEP>KUT MPUMECH

[ToHsiTHE O KOPPO3UM METAIIIIOB

10.02.202
6

11.02.202
6

17.02.202
6

18.02.202
6

24.02.202
6

25.02.202
6

03.03.202
6

bubanoreka [IOK
https://m.edsoo.ru/00ae080a

bubnuoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [IOK
https://m.edsoo.ru/00ae0e18

bubmuoreka [IOK
https://m.edsoo.ru/00ae103e

bubmoreka [IOK
https://m.edsoo.ru/00ael156

bub6moreka [IOK
https://m.edsoo.ru/00ael156

bubmuoreka [IOK
https://m.edsoo.ru/00ae1278



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

47

48

49

50

51

52

53

54

55

[llenounsie MeTaIBI

Oxcuapl ¥ THAPOKCUABI HATPUS U
KaJIns

[I{enouHO3eMeENbHBIE METAILIIBI —
KaJbIUNA U MarHui

Baxueiinime coeIMHEHNS KaJIbIINs

O0001IEHNE U CUCTEMATU3AIINA
3HAHUH

JKécTtroCcTh BOJIBI M CIIOCOOBI €
yCTpaHEeHUS

[IpakTuueckas padora Ne 6 o
TeMe "JKECTKOCTH BOIBI ¥ METOOBI
e€ yctpaneHus"

AmoMuHuH

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHIA

04.03.202
6

10.03.202
6

11.03.202
6

17.03.202
6

18.03.202
6

31.03.202
6

01.04.202
6

07.04.202
6

08.04.202
6

bubanoreka [IOK
https://m 14b2

bubaunoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmuoreka [IOK
https://m.edsoo.ru/00aelSe8

bubmoreka [IOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [IOK
https://m.edsoo.ru/00ac1886

bubmoreka [IOK
https://m.edsoo.ru/00aclae8

bubmuoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuoreka [IOK
https://m.edsoo.ru/00aelc64


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

56

57

58

59

60

61

62

63

Keneso

OKCI/II[BI, TUAPOKCHUABI U COJIN
xenesa (II) u sxenesa (I1I)

0O0001IeHrE U CUCTEMATU3ALHSA
3HAHUH

[TpakTruueckas padota Ne 7.
Perienne sxcriepuMeHTaIbHBIX
3a7a4 1o Teme «BakHenmiie
METaJUIbl U UX COCTMHEHUS

Brruucnenus mo ypaBHEHUSIM
XUMHYECKUX PEAKIHM, €CITU OJIUH
W3 pEareHTOB JIaH B U30BITKE UIH
CONIEPKUT MpuMecH. Beruncnenus
MacCOBOM J10JIM BBIXOAA MPOAYKTA
peakiumn

O0001IeHNEe U CUCTEMATH3 AL
3HAaHUU

KonrtponbHas padora Ned4 o reme
«BaxHeunme MeTalIbl U UX
COECIUHEHUS

BemecTtBa 1 marepuaisl B
MMOBCEAHEBHOM KM3HU YE€I0BEKA

14.04.202
6

15.04.202
6

21.04.202
6

22.04.202
6

28.04.202
6

29.04.202
6

05.05.202
6

06.05.202
6

bubanoreka [IOK
https://m 1

bubaunoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmoreka [IOK
https://m.edsoo.ru/00ae3de8

bub6moreka [IOK
https://m.edsoo.ru/00ael750

bubaunoreka [IOK
https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64

65

66

67

68

XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

Ponp xuMuu B permeHun
HKOJIOTMUYECKHUX IIPOoOIeM

PesepBHelit ypok. O6o01IeHue U
cucTeMaTHu3aIus 3HaHUH

PesepHbIii ypok. O6001IeHNE 1
cUCTeMaTH3alus 3HAaHUH

Peseprubiil ypok. O60011eHUE U
cUCTEeMAaTH3aIs 3HaHUH

OBIIEE KOJIMYECTBO YACOB 110
[NTPOI'PAMME

68

12.05.202
6

13.05.202
6

19.05.202
6

20.05.202
6

26.05.202
6

bubanoreka [IOK
https://m 42

bubaunoreka [IOK
https://m.edso0o.ru/00ae4270

bubmuoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmoreka [IOK
https://m.edsoo.ru/00adb33c

bubanoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbHON ITPOI'PAMMBbI

8 KUIACC

Kon
NpoBePsSIeEMOro
pe3yJabrara

1

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMble npeMeTHBIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: <<H€pBOHa‘-IaJII>HI)I€ XUMHNYCCKUC ITIOHATUS)

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX TOHSATHUNA: aToM,
MOJIEKYJIa, XUMHUYECKHI 3JEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OAHOPOJHAsA M HEOJHOPOAHAs), BaJECHTHOCTD,
OTHOCHUTENIbHAsE aTOMHas M MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBasl JIOJIsI XUMHUYECKOTO
JJIEeMEHTa B COEAMHEHHMH, MOJIIPHBI 00bEM, XUMUYECKasl peaKiys,
KIacCU(UKAIUS  peaklMidi: peakluud COCOUHEHHS, pEeaKIuu
pa3NoXKEeHUsI, peaKIHH 3aMElIeHMs, peakluu OoOMeHa, 3K30- HU
SHAOTEPMUYECKUE PEAKIUH, TEIJIOBOH 3PQEKT peakiuu, pacTBop,
MaccoBas J10J1s BellecTBa (IPOLEHTHAsI KOHIIEHTpaIus) B pacTBOpe
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUYECKUX TOHITHH U
OPUMEHATh O3TU TMOHATUA T[PU ONUCAHUU BEIIECTB U HX
MpEBpAILCHHUI

WCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBICHUS (popmyn
BEILECTB U YPAaBHEHUN XUMUYECKUX PEAKIINI

PacKpbIBaTh  CMBICI 3aKOHOB COXpPaHEHUSI MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYE€HUs, 3aKOHa
ABorazpo

OTIpENIEATh BaJCHTHOCTH AaTOMOB JJEMEHTOB B OWHApHBIX

COCOAUMHCHUAX

KHaCCH(bHHHpOBaTL XUMHYCCKUEC PpCaAKIUN (HO quci1y MU COCTaBY

Y4aCTBYIOIIMX B PEAKIMH BELIECTB, M0 TEIUIOBOMY dPPEKTY)



1.7

1.8

1.9

1.10

2.1

2.2

2.3

24

2.5

2.6

2.7

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYISIPHYIO U MOJISIPDHYIO MAaCChI
BEIIECTB
BBIUKCIISTH MAaCCOBYIO JIONII0 XMMHUYECKOTO 3J€MEHTa Mo (opmyrie

COCIUHCHHUS,
BBIYUCIISATh MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE

IMPUMCHSTH CCTCCTBCHHOHAYYHBIC METOAbI IIO3HAHUA —
Ha6J'IIO)IeHI/Ie, HU3MCPECHUC, MOACIUPOBAHHUE, OKCIICPUMECHT

(peanbHBIN U MBICTICHHBIN)
[To Teme: «BaxHelue npeIcTaBUTENIM HEOPTAHUUECKUX BEIIECTB»

PACKpPbIBATh CMBICII OCHOBHBLIX XHUMHYCCKHUX TTOHATHH: OKCHn,

KHCJ10Ta, OCHOBAaHUEC, COJIb

OnpeaciiATbL NMPUHAIC)KHOCTL BCHICCTB K OHpCI[CHéHHOMy KJ1acCy

COEMHEHMH 10 (hopmynam
KJIaCCU(PHUITMPOBATH HEOPTAaHUYECKHUE BEIICCTBA

XapakTepu30BaTh (OMUCHIBaTh) OOLIME XUMHYECKHE CBOICTBa
BEILIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKAas ONUCAHUE NPUMEpPaMHU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOLIUX  XMMHMUYECKHX
peakuui

IPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX
Kaue€CTBEHHOI'0 COCTaBa, BO3MOKHOCTH NPOTEKaHUS XMMHMUYECKHX

IpEeBpaIIeHH B Pa3IMUHbIX YCIOBUIX

cleAoBaTh MpaBWaM TOJIb30BaHHMS XHMHUYECKOM TOCYIOH U
nabopaTopHbIM 000pYIOBaHHEM, a TaKXkKe MpaBUiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU IO BBIOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKHX OMBITOB MO MOJTYYCHHIO U COOMPAHUIO
ra3zo00pa3HbIX BEMIECTB (BOIOPOAA M KHCJIOPOA), IPUTOTOBICHHUIO
pacTBOpPOB C ONPENCIEHHOM MAcCOBOM J0JIEM PacTBOPEHHOIO
BEIECTBA, TUIAHUPOBATh U MPOBOJUTH XUMHUYECKHUE IKCTICPUMEHTHI
[0 PACMO3HABAaHUIO PACTBOPOB IIETOYEH M KHUCIOT C IOMOILbIO

WHJIUKATOPOB (JTakMyc, peHon(TasienH, MEeTUIIOPAHXK U APYTHE)
MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON peaKkIuu

IIo Teme: «llepuognueckuii 3axkoH u Ilepuommyeckas cucrema
xumuueckux snemeHtoB J[. M. Mengeneea. CTpoeHHE aTOMOB.

Xumuueckas cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTCILHBIC pceakunumn»



3.1

3.2

33

34

3.5

3.6

3.7

9 KUIIACC

Kon
IpoBepseMoro
pe3yabrara

1

1.1

PaCKpbIBaTb CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHUH: AApO aToma,
3JICKTpOHHBII>’I clioi aroMa, aToOMHasa Op6I/ITaJ'IB, paauyc aroma,
XUMHYCCKas CBA3b, IMOJIsIpHAsd W HCEIOJApHAss KOBAJICHTHAsA CBA3b,
QJICKTPOOTPULATCIIBHOCTh, HWOHHAA CBA3b, HWOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/IIII/IPOBaTB XUMHUYCCKHEC DJICMCHTbBI

OTMCHIBATh U XapaKTepu30BaTh TabanuHyto Gopmy llepuoanueckoit
CHCTEMBbl XMMHMUYECKUX 3JIEMEHTOB: pa3lnyarh MOHITHUS «IVIaBHas
noarpynna (Arpynma)» u «mobounas mnoxarpymnmna (brpymma)y,
«MaJjble» U «OOJIBILINE» MEPHO/IBI

packpeiBaTh cMmbici [lepuonnueckoro 3akona /.M. Menneneena:
JEMOHCTPUPOBATh  [OHUMAaHHWE TMEPUOJUYECKON  3aBHCHUMOCTHU
CBOMCTB  XMMHYECKMX JJIEMEHTOB OT MX IIOJOXKEHHUS B
IIepuonuueckon cucreme

COOTHOCUTH  OOO3HAYEHHUs, KOTOpblE HUMEIOTCS B  Tabmule
«llepuognueckass  cucrtema  xumudeckux  snemeHto  JM.
MenieneeBay € YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB U 3apsija sapa, OOIIee Yucio

QJICKTPOHOB M PACIIPCACICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OonpeacisiTb  CTCIICHb  OKWUCJICHHUA  JJIEMCHTOB B 6I/IHapHI)IX

COCAUMHCHUAX

OIPCACIIATL BUJ XUMHUYECKON CBS3U (KOBaJ'ICHTHaH n I/IOHHaSI) B

HCOPraHNM4YCCKUX COCUHCHHUAX

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJIbTAaTbl OCBOCHHUA OCHOBHOI1
06p330BaTeJ'[bHOI71 nporpaMmsbl OCHOBHOTO 001ero 06p330BaHHH

ITo Teme: «BemecTBo 1 XuMHueckas peaxknuus»

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IIOHATHI: pacTBOp,
JJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, ICKTPOJIMTHYECKAsT JUCCOLMALIUS,
peaki MOHHOIO OOMEHa, KaTajau3arop, XMMUYECKOEe PaBHOBECHE,
o0OpaTuMble u HeoOpaTuMsle peakuuu,

OKHUCINTCIIbHOBOCCTAHOBUTCIIBHBIC PCaKInHU, OKHUCJIINTCIIb,



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

BOCCTAHOBHUTCJIb, OKHCJICHHC KW BOCCTAHOBJICHUC, aJIJIOTPOIIHA,
aM(I)OTepHOCTL, XHUMHUYCCKas CBA3b (KOBaJ'IeHTHaﬂ, HOHHAasd,
MGT&J’IJ’IH‘-ICCK&H), KpucCTaJLIM4CCKas peméTKa, CIINIaBbl, CKOPOCTH

XUMHYECKON pcakuuu

WLTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMUYECKUX NOHATHN U
OPUMEHATh OTH TMOHATUS NpU ONMCAHMM BEUIECTB U UX
IpeBpalleHUI

COCTABJIAATh YPAaBHEHUS NIEKTPOJIUTHUYECKON IHUCCOLMALAN KHUCIIOT,
LIeJIOYEH M COJIEH, IIOJIHBIE M COKpPAILEHHBIC YPABHEHUS PEaKLUil
MOHHOTO O0MeHa

pacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOIO OajnaHca 3THX
peaxkumit

IPOBOJIUTH PAacU€ThI 10 YPAaBHEHUIO XMMHUUYECKON peakuuu

IIo Temam: «HemeTramisl U ux COCAUHCHHUA» U «MeTtaiutel 1 UX

COCOAUHCHUA»

XapakTepu3oBarh  (OMMCHIBaTh) o0mMe U cnenuduueckue
XHUMHUYECKHE CBOIICTBA IMPOCTHIX U CJIOKHBIX BCHICCTB, IMOATBCPIKIAA
ONMCaHWE MPUMEPAMHU MOJIEKYJIIPHBIX M MOHHBIX YypaBHEHUH
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKL{I/II‘;I

COCTaBIIAATh ypaBHEHUS peaKkuuu, MOJTBEPKIAFOIINX
CyII€CTBOBAHUC reHEeTUIECKOU CBsI3HN MCXKOY BeIIeCTBaMu

Pa3JINYHBIX KJIACCOB

IIPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHMMOCTH OT HX
CTPOCHU, BOSMOXKXHOCTH MPOTCKAHUA XUMHUICCKUX HpeBpaHIGHI/IfI B

PA3JIMIHBIX YCIOBUAX

ClleoBaTh IPAaBWJIAaM IIOJIb30BAHMA XHMHUYECKOM TOCYIOH |
71a0opaTopHBIM O0OPYIOBAaHUEM, a TAK)KE MpPaBUIaM OOpaIIEHUs C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKUHUSIMH TI0 BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO MOJYYCHHIO U COOMPAHUIO
ra3000pa3HbBIX BEMICCTB (aMMHaKa M YIJICKUCIIOTO rasa)

NPOBOANTH PEAKIWHW, TTONTBEPKAAIONINE KAYeCTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: pPacClO3HaBaTh OMNBITHBIM IyTEM XJIOPU-,

Opomun, womun, KkapOoHar, ¢ocdar, cunmkar, cyabdar,



3.1

3.2

THUAPOKCUANOHBI, KATUOHBI aMMOHUS, MOHbI M3YyYCHHBIX MCTAJLIIOB,

MPUCYTCTBYIOLIKE B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEUIECTB
[To Teme: «XuUMHS 1 OKpYKaroIIas Cpeiar

pacKphIBaTh CMBICI OCHOBHBIX XHUMHYecKux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3USI METAJLIOB

NPUMEHATh OCHOBHBIE OMNEPAlMU MBICIUTEIBLHOU NEATEIBHOCTH —
aHaJTU3 U CHUHTE3, CpaBHEHHWE, O0O0OOIIEHUE, CHUCTEMaTH3aIINIO,
BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBS3eM — JUIsI W3ydYeHUs
CBOI\/'ICTB BCIIIECCTB U XHUMHUYCCKUX peaKHI/II\/II; eCTeCTBeHHOHay‘—IHBIe
METOABl TO3HAHHWS — HAONIOJCHUEe, U3MEpPEeHHEe, MOJACTHUpPOBaHUE,

9KCIEPUMEHT (peajbHbI U MBICICHHBIN)



HPOBEPAEMBIE JIEMEHTbBI COAEP KAHUA

8 KUIIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

[lepBoHauanbHbIE XUMHYECKUE TTOHSATHUS

[Ipenmer xumuu. Posb XMMUK B KM3HHU YEJIOBEKA. XMMHS B CUCTEME HAyK.
Tena n BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATpPErarHOE COCTOSHUE

BCIICCTB

Ilonstue o METOAAX IIO3HAHHUA B XHMUH. YucTtelie BC€IICCTBA U CMCCH.

Crioco0wI pazneneHus: cMecei

AtOMBI © MOJICKYIJIBI. Xumuueckue »saeMeHThl. CHUMBOJIBI XUMHYECKHUX

OJICMCHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA. ATOMHO—MOJICKYJ'IHpHoe YUCHUC

Xumuaeckas (l)opMyna. BaneHTHOCTE aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OrtHocHTEIbHAS aToOMHas macca.
OTtHOCHTEIbHAS MOJICKYJISIpHAas Macca. MaccoBas J0JI1  XHMHYCCKOI'O

OJICMCHTaA B COCJMHCHUHN

KonmnuectBo Bemecta. Monb. MonsipHast macca. B3anMocBs3b KoiauuecTsa,
Macchl M 4Mcia CTPYKTYpHBIX €IMHHUI] BeuiecTBa. Pacuérel mo ¢opmynam

XUMHUYECKUX COCIUHCHUN

du3nvecKue U XMMUYECKHUE SIBIICHUSA. XUMHUUYECKas PEAKUs U €€ MPU3HAKU.
3aKOH  COXpaHEHHs  MacChl  BeHIECTB.  XHMMHUYECKHE  ypaBHEHUS.
Knaccupukanuss  XMMHUYECKMX  peakiuil  (COenuMHEeHHs, pa3IoKeHUs,

3aMeleHus, 0OMeHa)

XUMHYECKAA DKCIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOW IIOCYAOH, C
mpaBwiiaMd  paboTel B Jlaboparopun W npuémMamu  oOpalleHus ¢
nabopaTopHBIM 000PYAOBaHUEM, U3YICHHE U ONMCaHNEe PU3NICCKUX CBOWCTB
00pa3110B HEOPraHMYECKHUX BELIECTB, HaOmoneHne (Gusnueckux (IiaBlieHUE
BOCKa, TasHUE JIbJ]a, paCTUPAHUE caxapa B CTYIKE, KUIICHHE M KOHIACHCAIUS
BOJIbI) U XMMHMYECKHX (TOpEHUE CBEYH, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aUMOJICICTBHE Mejla C KHUCIOTOM) SIBICHWM, HAONIOEHHWE U OIHCAHHE
MPU3HAKOB MPOTEKaHUS XUMHUYECKHUX peakuuid (pa3iokeHue caxapa,
B3aMMOJICHICTBUE CEpHOW KHCIOTBI C XJIOPUIOM Oapusi, pas3loXKeHHE

runpokcuaa menu(Il) mpu HarpeBaHUM, B3aUMOJICICTBHE JKele3a ¢ pacCTBOPOM



2.1

2.2

23

24

2.5

2.6

2.7

2.8

comu wmeau(ll), m3ydenme cmocoOOB pazaeneHusi cmecerd (C TOMOIIBIO
MarHuTta, (UIBTPOBaHWE, BBIMAPUBAHME, AUCTUILIALUSA, XpoMmaTtorpadus),
MIPOBEJICHUE OUYMCTKHA IIOBAPCHHON COJHM, HAONIONCHWE W OIHMCaHUe
pE3ybTaTOB MPOBEICHHS OMBITA, WIUTIOCTPUPYIOMIETO 3aKOH COXpPaHEHUs

MAacchl, CO3/1aHue MoeNIel MOJIEKYI (I1apOCTEPKHEBBIX)
Baxwuerime npencTaBuTeNn HEOPraHMYECKUX BEIIECTB

Boznyx — cMmech razos. CocraB Bo3nyxa. Kuciopog — aneMeHT U mpocrtoe
BenlecTBo. Haxoxxenue kuciaopona B mnpupone, Gu3nueckrue u XuMU4ecKue
cBoiictBa (peakiuu ropenus). Okcuapl. [Ipumenenne kucinopona. CriocoOb
MOJyYeHUs] KHCIOpoJa B JiabopaTopuu M MpOMBIIUIEHHOCTH. KpyroBopor
Kucnoponaa B mpupogae. O30H — autoTporHast MOIU(UKALINS KHCIOPOaa

TernnoBoit 3pdeKT XUMHUECKON peakinu, TEPMOXUMHUYECKHUE YpPaBHEHHUS,
9K30- U PHIOTEPMHUECKHE PEaKIMu. TOTUIMBO: yTOJIb U METaH. 3arpsa3HeHue

BO3/lyXa, YCUJICHHE NapHUKOBOTO 3(deKTa, pa3pylieHne 030HOBOTO CIIOS

Bomopon — namemeHT W mpocTtoe BemiecTBo. Haxoknenwe Bogopoja B
npupone, (GpU3MYEeCKue W XUMHUYECKHUE CBOWMCTBA, NMPHMEHEHHE, CIIOCOOBI

nonyudeHusi. Kuciorsl u conu
MosnsipHblit 06bEM ra30B. Pacu€Thl 1o XUMUYECKUM YpaBHEHUSAM

dusnyeckue cBoilcTBa Bombl. Boma kak pacTBopuTenb. PacTBOpSL.
HacpliieHHbIE ¥ HEHACKIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTD BELIECTB B BOJIE.
MaccoBasi n10is BemiecTBa B PpacTBOpe. XUMHUYECKHE CBOWMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpoB B IpHUpoe U B KU3HHU uenoBeka. Kpyrosopor
BOJIbI B TpuUpojie. 3arps3HeHHe MpUpOAHbIX BoA. OxpaHa U OYUCTKA
MPUPOAHBIX BOJ

Knaccudukanus Heopranmueckux coeauHenuil. Oxcuasl. Knaccuduxarms
OKCHJIOB: cosieoOpasytoiire (OCHOBHBIE, KHUCJIOTHbIE, aM(OTepHbIE) W
HeconeoOpa3zyomue. Homenknarypa okcunoB. dusnueckue U XUMUYECKUE
cBoiicTBa OKkcH10B. [lomydyeHue OkCHI0B

OcnoBanmst. Kraccudukanus ocHOBaHWI: IMIENOYM W HEPACTBOPHMBIE

OCHOBAaHMU:I. HOMCHKJ'IaTypa ocHoBanmii. duzndyeckne W XUMHYCCKHE

CBOMCTBA OCHOBaHUN. [loyyenue ocHOBaHMM
Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. @usnueckue u

XUMHYECKHEe CcBOMCTBA KUCHOT. Psan aktmBHOocTH MeTtawioB H.H. Bekerosa.

ITomyyenue kucior
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Comu. Homenkimarypa cosneit. ®u3ndeckue U XUMHYECKHUE CBOMCTBA COJICH.

ITony4yenue conen
['eHeTHuecKas CBsI3b MEXKAY KJ1accaMi HEOPraHNYECKHX COeAMHEHHH

XVWMHMUYECKUN SKCIIEPUMEHT: Kau€CTBEHHOE OIpPENEJICHUE COACpPKAHUA
KHCJIOpOZia B BO3AYyXe, MOJy4YeHHE, cCOOMpaHue, paclio3HaBaHUE M M3YUYECHHE
CBOICTB KHCIIOpO/a, HAOMIOACHNE B3aUMOACHCTBUS BEILIECTB C KUCIOPOAOM U
YCJIOBHSI BOBHHUKHOBEHHUS U MPEKpaIEHUs TOpeHHs (I0oXKapa), 03HAKOMIICHUE
¢ oOpasllaMH OKCHIOB M OINHCAHHWE MX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHME U U3Yy4YEHHUE CBOMICTB BOAOpOJa (TOpeHHuE), B3aUMOJEHCTBUE
BO/IOpOJA c OKCHIIOM meu(Il) (BO3MOXKHO HCIIOJIL30BaHUE
BUJICOMAaTEepUaIoB), HaOMIOMEHNE O0pa3IoB BEIIECTB KOTUYECTBOM | MOIIb,
UCCIIEJIOBAHUE OCOOEHHOCTEH pPAacTBOPEHHS BEIIECTB C  Pa3IUYHOU
pPacTBOPUMOCTBIO, IMPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MaccoBOM
JIOJIE PACTBOPEHHOIO BEIIECTBA, B3aUMOJEHUCTBHE BOABI C METaJNIAMU
(HaTpuieM © KajblieM) (BO3MOXKHO HCIOJIB30BaHUE BUICOMATEPUAIIOB),
ONpEIEICHUE PACTBOPOB KHUCIOT M MIENOYEH C IMOMOIIBK HWHIUKATOPOB,
UCCIIeIOBaHUE O00pa3lloB HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOIIOIeHne HM3MEHEHHs] OKpPacKd HMHAMKATOPOB B pacTBOpax KHUCIOT U
menoueit, uzyyenue B3aumoseiicteusa okcuna menu(ll) ¢ pactBopom cepHoit
KHUCJIOThI, KHUCIIOT C MeTaJlylaMH, pEaKUUil HeHTpaau3aluu, MOJyuYeHue
HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO METaia APYTUM U3
pacTBOpa COJIM, PEMIEHUE YKCIIEPUMEHTAIIBHBIX 33/1a4 MO TeMe «Baxunenmue

KJIaCChl HCOPIraHNYCCKUX COECIUHEHMI

[lepuonnueckuii 3akoH u [lepuoanueckas cucreMa XUMUYECKUX AJIEMEHTOB
.. MenneneeBa. CtpoeHrne aTOMOB. XUMUYECKasi CBA3b.

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIE pcakuuu

[lepBble TOMBITKH KJIacCCH(PHUKAIMM XUMUYECKUX 3JeMeHTOB. [loHatue o
rpynmnax CXOAHBIX AJIEMEHTOB (LIEJIOYHBIC U IIETOYHO3EMENbHBIE METAJLIBI,
rajJioreHbl, UHEPTHbIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3zyloT aMmdoTepHbIe
OKCHJIbI U TUAPOKCHUIBI

[Tepuognueckuii 3akoH. Ilepuoanyeckas cucreMa XMUMHUYECKUX 3JIEMEHTOB
HA.W. MengeneeBa. KopoTkonepuonnas ¢ UIMHHONEPUOMHAS — (OPMBI
Ilepuoguueckoii cucteMbl xuMuueckux saeMmeHToB J[.M. Menneneena.
[Tepuoasl u rpynnbl. OUIMYECKUNA CMBICI MOPSIKOBOTO HOMEpPA, HOMEPOB

nepuruoja v rpyIibl 2JICMCHTA
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Kon
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1.2

Crpoenue aromoB. CoctaB aToMHbIX sa1ep. M3oronsl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aroMoB TMepBbIX 20 XUMHUYECKUX HIEMEHTOB
ITepnonnueckoit cucremsl .M. MenneneeBa. XapakTepuCcTHKa XMMUYECKOTO

AJIEMEHTA M0 ero nojoxeHuto B Ilepuonnueckoit cucreme /.M. Menaeneesa

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XUMHUYECKHX JIIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB MO TrpynmnaM M IEPUOAAM.
3nauenue Ilepuognueckoro 3akoHa u [lepronnueckoi CUCTEMBI XUMHUECKUX
AJIEMEHTOB ISl pa3BUTHsA Hayku W npaktuku. .M. MeHneneeB — yu€Hblid U

rpaxaaHuH

Xumuyeckass cBs3b. KoBaneHTHast (TOJsipHAas M HEMOJSPHAs) CBS3b.

3JI€KTpOOTpI/II_[aTeJIBHOCTB XUMHYCCKHX dJIeMEHTOB. MloHHas CBs3b

CreneHn OKHCJICHUA. OKHCIUTEIHHOBOCCTAHOBUTEIIHHEIC pcaknuuu.

[Tpomneccrr okuciennst u BoccTaHOBICHHS. OKUCIUTENHN U BOCCTAHOBUTEIIH

XVUMUYECKUN 3KCIIEPUMEHT: HU3yuyeHUEe O0Opa3lioB BELIECTB METAUIOB U
HEMETAJIOB, B3aMMOACUCTBHE IMAPOKCHJA LIMHKA C PAacTBOpPAaMHU KHUCJIOT U
1IeJI04€eH, IIPOBEIICHUE OIIBITOB, WJUTFOCTPUPYIOIIUX IIPUMEPBI
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuui (ropenue, peakuuu

pa3I0KEHUs, COETUHEHUS)

IIpoBepsieMbIii 3JIEMEHT COAEePKAHUA

BemectBo n xumuueckas peakuusd. [loBropenune

Ilepuonnueckuit 3akoH. lleprogudeckas cucTeMa XMMHUYECKUX JJIEMEHTOB
HA.N. Menneneea. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUHU
CBOMCTB XMUMHMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kausl, KaIbIUs U
MX COCIMHEHHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIeMeHTOB B [leproanueckoii

CUCTCMC U CTPOCHHUEM UX aTOMOB

CrpoeHue BemiecTBa: BUABl XMMHUYECKOH CBA3HM. TUIBI KpPUCTAUIMUECKHX
pPEmETOK, 3aBUCUMOCTh CBOWCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKOU
pemIéTKH W BHUAA XUMHUYECKON cCBsizu. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPraHMYECKHUX BeIIeCTB (MEXAyHapoaHas W TpUBHAJIbHAsA). XUMHUECKHE
CBOMCTBa BELIECTB, OTHOCALIMXCSA K Pa3IMYHBIM KjaccaM HEOPraHM4eCKUX

COGI[I/IHCHPIﬁ, TCHCTHUYCCKAsA CBA3b HCOPraHMYCCKUX BCIICCTB
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Knaccudukanus XuMu4ecKux peakuil 1o pa3anyHbIM IpHU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKLMU BEIIECTB, MO TEMJIOBOMY 3(PdeKTy, 1o
WU3MEHEHUIO CTETIEHEN OKHMCIIEHUS! XUMHUYECKUX AJIEMEHTOB, 0 00paTUMOCTH,
[0 YYacTUIO KaTaju3aTopa). OK30- M OSHAOTEPMHUUYECKHE pEaKIHH,

TCPMOXUMHUYCCKHUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYECKOM p€akumun

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TETEPOreHHbIX peakuusx. [loHATHE O XHUMHUYECKOM
paBHOBecuu. DakTophl, BIMAIONIME HA CKOPOCTh XUMHUYECKOW PEaKIHH |

IMOJIOKCHUEC XUMHNYCCKOI'0 PaBHOBECHU

OKHUCINTENIBHO-BOCCTAHOBUTEIbHBIE  PEAKIMU,  AIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakiuu. CocTaBiIeHUE YypaBHEHHM
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN C HCIOJIB30BAHUEM METOIA

AIIEKTPOHHOTO OanaHca

Teopus IEKTPOIUTUUECKON JUCCOLMALUHU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonbl, aHuoHbl. MeXaHU3M JUCCOLMALMU BELIECTB C pa3IMYHBIMU
BUAAMU XUMHYecKol cBs3u. Cremnenp aucconuauuu. CuiibHble U cialble
ANIEKTpONuThl. Peakunyn HOHHOro oOMeHa. YCIIOBUSI MPOTEKaHUs peaklui
HMOHHOTO OOMEHa, IMOJHBbIE M COKPAUIEHHbIE MOHHBIC YPaBHEHHS PEAKIMH.
CBoiicTBa KHCJIOT, OCHOBAaHMWA U COJICM B CBETE TMpEACTaBICHUN 00
AIEKTPOJIUTHUECKON Juccounanuu. KadecTBEHHBbIE pEAKLUUMM Ha HOHBI.

[TonsiTHE O rUIpONIM3E CONEn

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJAEISMHU KPUCTAIIIUYECKUX
pemEéTOK HEOPraHWYEeCKUX BEIECTB — METAIJIOB M HEMETAIIoB (rpadura u
ajMasa), CJIOXHBIX BELIECTB (XJIOpUAA HATpusl); UCCIEI0BAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOH peakluuu OT BO3AEUCTBUS pPa3IMUHBIX (HaKTOPOB;
UCCJIEJOBAHNUE  AJIEKTPONPOBOAHOCTU  PACTBOPOB  BELIECTB, IIpolecca
JTUCCOLMAIMU  KHUCIIOT, Ienouell u coned (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB); IPOBEACHHUE OMNbITOB, WUIIOCTPUPYIOIIMX IPU3HAKU
NPOTEKaHUsl peakiuil MOHHOro oOMeHa (0Opa3oBaHHE OCAJKa, BBIACICHUE
raza, oOpa3oBaHHME BONbI); ONBITOB, WJUIIOCTPUPYIOIIMX  MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit (ropenue, peakuuu
Pa3IOXKEHMsI, COEOUHEHMS); PAacCllO3HABaHUE HEOPraHUYECKUX BELIECTB C
MOMOIIBIO KAYECTBEHHBIX PEAKLIMN HA MOHBI; PELICHUE KCIEPUMEHTATbHBIX

3aaa4d

Hemerannel u ux COCIUHCHUA
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OOmass xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue M (QHU3MUECKHE CBOMCTBa
MPOCTHIX BELIECTB — TaJOr€HOB. XMMHUUYECKHE CBOWCTBA HA MPUMEpE XJIopa
(B3aMMOZIEHCTBHE C METalJIaMM, HEMETAJUIaMy, I1eJIo4aMu). XJI0pPOBOJAOPOI.
ConsHass KuClIOTa, XHUMUYECKHE CBOICTBa, MOJy4Y€HHE, MPUMEHECHHUE.
JelictBue Xiopa M XJIOPOBOAOPOJAa HAa OpraHuW3M 4elloBeKa. BakHeniue

XJIOPpUABI U UX HAXOXICHHUE B IIPUPOAC

OObmas xapakTepucTuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHW okuciaeHus. CrpoeHune u (Qusnueckue
CBOMCTBA MpOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJIIOTPOIHBIE
MoaudUKauu  Kuciopoga M cepbl. XHUMHYECKHE CBOICTBa  Cepbl.
CepoBomopoa, cTpoeHHe, (U3NYECKHEe U XUMHUYECKHEe CBoWcTBa. OKCHIBI
Cepbl KaK MPEJCTABUTEIN KUCIOTHBIX OKCUAOB. CepHas KUCIIoTa, GU3NUecKue
U XMMHUYECKHE CBOMCTBa (00IIME Kak MPEACTAaBUTENsl Kiacca KUCIOT U
cneuupuyeckue).  XUMHUYECKHME  peakluM, JeXallue B OCHOBE
IPOMBIIIIEHHOTO CIoco0a momydeHus: cepHoil kuciotsl. [Ipumenenne. Conu
CEpHOM KHUCIIOTHI, KAYeCTBEHHAs! peakiysl Ha cyabdar-uoH. HaxoxaeHnue cepsl
U €€ COeAMHEHUN B IPUPOJE. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOLICH Cpe/bl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE JOXK/IH, 3arpsiI3HEHHE BO3LyXa U BOJOEMOB),

CHOCOOBI €ro NMPeI0TBPAICHHS

OOmast xapakrepucTuka >1eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBIC CTEIEHU OKHUCICHUSA. A30T, pPaclnpoCTpaHEHHWE B
npupone, ¢u3MUecKkue U XHMMUYeckue cBoicTBa. Kpyrosopor azora B
npupone. AMMHAK, ero (U3NYEeCKHe W XUMHUECKHUE CBOWCTBA, IMOTyYeHHE U
npumenenrne. Conu aMMOHHS, UX (DU3MUYECKHE U XMUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiysi Ha HOHBI aMMOHUs. A30THasl KHCIIOTa,
e€¢ mosyueHue, (UIMYECKHE M XHUMHUYECKHE CBOMCTBa (oOmme Kak
NPEACTAaBUTEIS KJIacca KUCIOT U crienuduuaeckue). Mcmonbp30BaHne HUTPATOB
U Ccojleii aMMOHMSI B KayeCTBE MUHEPANbHBIX YyHOOpeHud. XHUMHUYECKOe
3arps3HEHUE OKPYIKAIOIIECH Cpelbl COCTUHEHUSAMH a30Ta (KUCIOTHBIE IO,
3arps3HEHUE BO3/yXa, IIOUYBBI U BOJOEMOB)

®docdop, amnorponnbie Mogudukauu Gocdopa, Gu3nIecKre 1 XUMUYECKUE
croiictBa. Oxcun docdopa(V) u dochopHas Kuciora, (U3HYSCKHE U
XUMHYECKHE CBOMCTBa, monyudeHue. Vcmons3oBanue (ocdaroB B KauecTse

MUHEPAJIBHBIX Y100peHuit
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O6mas xapakrtepuctuka 31eMeHTOB [VA-rpynnsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHbIE CTENEHH OKHCICHMA. YIIepoJ], aJIOTPOIHbIE
Monu(UKaIMK, pacrpoCTpaHEHUE B MPHUPOAE, (PU3NUECKHUE M XUMUYECKHE
cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupozae. Okcuipl yriiepona,
nux (1)I/ISI/I‘I€CKI/IC U XUMHYCCKUC CBOﬁCTBa, HeﬁCTBHC Ha XMBBIC OpPraHHU3MEI,
NOJTy4YeHHE M TPUMEHEHHE. OKOJOTHMYeCKHe TMpoOJieMbl, CBA3aHHBIE C
okcuznoMm yriepoaa(lV); rumoreza m00aJbHOTO MOTEIJICHUS KJIMMATa;
NApHUKOBBIM > QeKT. YroapHass KUcIoTa M €€ coiM, UX (u3nueckue u
XUMHUYCECKHUEC CBOfICTBa, MMOJTYy4YCHHUE W IPUMCHCHHUC. KauecTBennas peakuusa
Ha KapOoHar-MoHBIL. Vcmonp3oBaHne KapOOHAaTOB B OBITY, MEIHIUHE,

IMPOMBIIIIVNICHHOCTH U CCJILCKOM XO3SHUCTBE

[TepBoHa4anbHBIC TOHATHS 00 OPTaHUYCCKUX BEHIECTBAX KaK O COSTUHEHUSIX
yriepona (MeTaH, 3TaH, ITWJICH, aleTHJICH, STaHOJN, IIHMIECPHH, YKCyCHas
kucnora). Ux coctaB u xumudeckoe ctpoeHue. [loHsATHE 0 OMOJIOTrHYeCcKU
BO)KHBIX BEIECTBAX: HpaX, OelKax, ynieBoJaX — W UX POJIH B >KU3HU
YelloBeKka. MarepuanbHOe CIWHCTBO OPraHWYeCKUX M HEOPraHUYCCKUX

COEIUHEHUN

Kpemunii, ero ¢usnueckne W XHUMHYECKHE CBOWCTBA, IOJYYCHHE |
npumeHenne. CoequHeHusT KpeMHus B npupozae. O0uue npeacraBieHus: o0
okcusie kpeMHusi(IV) u kpemuueBoit kucnore. CUIMKaThl, UX UCHOIb30BAHUE
B ObITYy, MeAMLMHE, NPOMBIIUICHHOCTH. BakHeiimue cTpouTenbHbIC
MaTepHaJlbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobmemMbr
0€30IacHOTO HCIIONB30BAHUSL CTPOUTEIBHBIX MarepuajioB B IOBCETHEBHOMN

KNU3HU

XUMHUYECKAN IKCIIEPUMEHT: M3ydeHrne o0pa3IoB HEOPTaHUYECKHX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEACHHME KAueCTBEHHBIX pEaKIUil Ha
XJIOPUJ-MOHBI W HAONIOAEHHE TPU3HAKOB MX MPOTEKaHMs; OIBITHI,
oTpaxkaromue (U3MYeCKHe M XMMHUYECKHE CBOMICTBAa TaJOr€HOB M HX
COeMHEHUN (BO3MOYKHO UCIOJIB30BaHHE BUEOMATEPUATIOB); 03HAKOMIICHUE C
o0pa3uaMu XJIOpua0B (raJIoreHUI0B); O3HAKOMIJIEHHE ¢ 00pa3lamMu cepbl U e€
COEIMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHKUE BHUACOMATEPUANIOB); HAOIIOICHUE
npoliecca oOyIIIMBaHUS caxapa HOoA ACUCTBHEM KOHLIEHTPHUPOBAHHOW CepHOU
KHUCJIOThI; U3YyYEHHE XUMHUYECKUX CBOMCTB pa30aBIC€HHOW CEpPHOM KHCIOTHI,
IpOBEJICHNE KayeCTBEHHOW peakuuu Ha cyiabpar-uoH M HaOmoneHue
npU3HaKa e€ MPOTEKaHMs; O3HAKOMJICHHE ¢ (PM3NYECKUMHU CBOMCTBAMH a30Ta,

docdopa u ux coeaHEeHUN (BO3MOXKHO HCIIOJNIB30BAHUE BHIEOMATEPUATIOB),
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oOpa3uamu a30oTHbIX U (ocdopHbIX ynoOpeHHil; momydeHue, cobupaHue,
pacro3HaBaHUE W H3Y4YCHHME CBOICTB aMMHaKa; IPOBEICHHUE KaueCTBEHHBIX
peakuuii Ha HMOH aMMOHUS M (ocdar-MOH M H3ydeHHE NPU3HAKOB UX
IIPOTEKaHUs, B3aMMOACHUCTBUE KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTBI C
Meblo (BO3MOXKHO HMCIOJIB30BaHUE BMJIEOMATEpUAsIOB); MU3yueHHUE Mojelen
KPUCTAJUIMYECKUX PEHIETOK anMasa, rpauta, QyniepeHa; 03HAKOMIIEHHE C
MPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOWCTBOM MpPOTUBOras3a; IOJy4YeHHe, cOOHMpaHHe, paclo3HaBaHHUE W
U3y4Y€HUE CBOMCTB YIIEKUCIIOTO T'a3a; MPOBeIeHNE KaueCTBEHHBIX PEeaKIUil Ha
KapOOHaT- M CWJIMKAaT-HOHbl M H3yYeHHe IPU3HAKOB MX MPOTEKAHUS;
O3HAKOMJICHME C MNPOAYKIMEH CWIMKaTHOM IIPOMBIIUICHHOCTH; pEUICHUE
JKCIEPUMEHTAJBHBIX 3a7ad Mo Teme «BakHelmne HeMeTaulbl U X

COCAUHCHUA»
Mertamiasl 1 ux COCAUHCHUA

O6H_Iaﬂ XapaKTepI/ICTI/IKa XUMHUUYCCKHUX DJICMCHTOB — MCTAJIJIOB HA OCHOBAHUU
ux nojoxkeHuss B llepumonuueckoil cucteme XuMUYeCKuUx 3nemeHToB JI.I.
MeHneneeBa )41 CTpOeHI/Iﬂ aTOMOB. CTpOeHI/Ie METaJIJIOB. MeTaHHI/I‘ICCKaﬂ
CBSA3b M METAJUIMYECKash KpHUCTa/UIMYecKas pemeTka. DIEKTPOXUMUYECKHUI

PAIl HAIIPSKEHUM METAILIIOB

dusnueckue M XUMHMYECKHE CBOHCTBa MeTamioB. OOmme crnocoObl
NOJTy4eHUs: MeTauioB. IIoHATHE O KOPPO3MHM METaIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CruiaBsl (CTajb, 4yTyH, AIOPAJIIOMUHUM, OpoH3a) 1

UX IPUMEHEHHE B OBITY U IPOMBILIEHHOCTH

[Ilenoynbie Metauibl: nojoxeHue B llepruognyeckoil CUCTEME XMMUYECKUX
anemeHToB JI.1I. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOXKICHHE B IPUPO/IE.
dusznueckue W XUMHYECKHE CBOMCTBAa (HAa NpUMEpEe HATPUS U Kajus).
Okcuzpl U TUAPOKCHUIBI HATpUs U Kanus. [I[puMeHeHne menouYHbIX METAIIIOB

U UX COCTUHECHUN

IIlenouno3eMenbHbIE METaJIBI MarHMM M KaJblMil: IIOJIOXKCHHE B
[lepuognyeckoit cucreme xumuuyeckux osnemeHtoB J[.M. Mengaeneesa;
CTPOCHHE MX aTOMOB; HaxoxKJeHue B mpuponae. Ousnyeckue u XuMUYECKUE
CBOMCTBA MarHusi W Kanblus. BakHeimme coenuHeHHs] Kaublus (OKCHI,

TUAPOKCHT, comr). JKECTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHEeHUS

ANOMUHMIL: TIOJOKCHUE B HepnozmquKoﬁ CHUCTEMEC XMMHUYCCKHUX 3JICMCHTOB

J.N. Menpaeneesa; CTpOCHHE aroMa; HaXOXKAEHUE B Ipuposie. Pu3sndeckue u



3.6

3.7

4.1

4.2

4.3

XUMUYECKHE CBOWMCTBA aIIOMUHHUA. AMQOTEpHbIE CBOWCTBA OKCHAA W

THAPOKCHU A aITFOMHUHUA

XKenezo: monoxenue B Ilepronnueckoil cucteMe XMMHUECKHUX 3JIEMEHTOB
.. MenneneeBa; ctpoeHue aroma; HaxoxaceHue B npupoze. Pusndeckue u
XMMHYECKHE cBoOiicTBa sxene3a. Okcuabl, ruapokcuasl u conu xenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOTyUYEHUE

XUMHUECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C O0pasllaMd METajuIOB H
CIUIaBOB, UX (PU3UUYECKUMHU CBOWCTBAMU; M3YUEHHE PE3YyJIbTAaTOB KOPPO3UU
METAIOB (BO3MOXHO WCIIOJNIb30BAHHE BHUICOMATEPUANIOB), OCOOEHHOCTEMH
B3aMMOJCUCTBUA OKCHJAA KajiblUsi M HaTpus C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPHUATIOB); HCCIIEOBAHUE CBONCTB KECTKOU BOIBI,
mpolecca TOpeHHsl Kene3a B Kuciaopoie (BO3MOXKHO HCHOJIb30BaHHE
BUJIEOMATEPHUAJIOB); MPU3HAKOB MIPOTEKAHUS KAU€CTBEHHBIX PEAKIIMI HA HOHBI
(MarHusi, Kanblusi, amoMuHMs, UHKa, kenesa(ll) m xemeza(lll), memau(Il);
HAOMIONEHWE W OMHCAaHHWE IMIPOLIECCOB OKpAIIMBaHUS IUIAMEHH HWOHAMU
HaTpusl, Kalus U Kaiblus (BO3MOXHO HCIOJIb30BaHHE BUIECOMATEpPUAIOB);
uccienoBanue aMm(OTEpHBIX CBOMCTB THAPOKCUAA AIFOMUHUS U TUIAPOKCUAA
LIMHKA; PEIIEHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « BaxkHeire MeTauibl
U UX COCUHEHUS»

XuUMHS ¥ OKpy>Karouias cpena

HoBble Marepuasibl 1 TexHOnoruu. BemiecTBa 1 Marepuasl B IOBCEIHEBHOU
YKU3HU 4YeJoBeKa. XUMUs U 310poBbe. be3onacHoe ncnoibp30BaHne BELIECTB U
XUMHUYECKUX peakuuid B ObITy. [lepBas moMoIb Mpu XMMHUYECKHX OXKOTax U

OTpPaBJIEHUSX

OCHOBBI ~ DKOJIOTHYECKOW  TIPaMOTHOCTH. XUMHYECKOE  3arps3HEHHE
okpyxatomeid cpeasl IIJIK. Ponb XuMuM B pelIeHUHM HSKOJOTHYECKHX
npo6ieM. [IpupoaHble MCTOUYHUKHM YITIEBONOPOJOB (Yroiyib, MPUPOIHBIN Ta3,
He(]Th), MPOIYKTHI UX NIEPEPAOOTKH, UX POJIb B OBITY U IPOMBIILICHHOCTH

XWUMHUYECKANA OKCIIEPUMEHT: H3yueHHe O0Opas3IoB MaTepuaioB (CTEKIIO,

CIINIaBbI MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'ILI)



INPOBEPAEMBIE HA OI'9 11O XUMHWHU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepsaAEMOro
TpeOOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3y/ibTaTam
0a30BOro YpOBHsI 0CBOEHHSI OCHOBHOI1 00pa30BaTe/ibHOI
NPOrpaMMbl OCHOBHOTIO o01ero oopaszosanust Ha ocHoBe PI'OC

[IpencraBnenue:

0 TI03HABa€MOCTH SIBJICHUW MPHUPOJbI, MOHUMaHUE OOBEKTUBHOM
3HaYUMOCTH OCHOB XMMHUYECKOH HayKH Kak 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOUIel KyIbTypbl U NPAKTHYECKOU
NeSITEIbHOCTH YeJIOBEKa B YCIIOBHSIX COBPEMEHHOTO OOIECTBa;

IIOHUMaHHEC MECTa XUMHU CPEAU APYTHUX €CTCCTBCHHBLIX HAYK

0 HAay4YHBIX MCTOAAaX ITO3HAHU, B TOM YUCJIC SKCIICPUMECHTAJIbHBIX U
TCOPCTUUCCKUX MECTOAAX HUCCICAOBAaHHA BCHICCTB U UH3YUYCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHHUEC HCIOJB30BaTb MOACIU  JJIA

O0OBSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

o cepax npodeccHOHATBHON AeATEILHOCTH, CBA3aHHBIX C XUMHEH
U COBPCMCHHBIMU TCXHOJIOTHUAMH, OCHOBAHHBIMU Ha JOCTHIXCHUAX
XMUMHUYECKON HAyKH, 4TO TMO3BOJHUT OOYYAIOIIUMCS PacCMaTpUBATh
XUMHIO Kak cdepy cBoei Oymymed npodeccrnoHaIbHON
JeITEIbHOCTH W CHOeNlaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npopHILHOTO MpeAMeTa IPH TEePEeX0oae Ha YPOBEHb CPEIHEro

obmrero o6pa3oBaHms

Bnagenue cucremMoil XMMHUYECKMX 3HAHM M YMEHUE IPUMEHSTh

CUCTCMY XUMHUYCCKHUX 3HaHHI>i, KOTOpPAas BKJIFOYACT:

BOKHEHUIIINE XUMHUYECKUE TOHSATUS: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, TPOCTOE U CIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOAHAs] CMeChb, OTHOCHTENbHBIE aTOMHAs U MOJEKYIsIpHas
MaccChl, KOJTUYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISPHBINA
00bEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, CONb (CPENHAN), XUMHUECKast
peakiusi, peaklMu COCAUHCHHS, PEaKIHMH DPA3JI0KEHUsS, PEaKIuu
3aMeIleHus], Peakuy oOMeHa, TEIIOBOM APPEeKT peakinuu, dK30- U

OHAOTCPMUUCCKUC PCAKIIUH, PACTBOP, MACCOBAA OO XUMHUYCCKOTO



2.2
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3.1

3.2

33

34

JJIEMEHTa B COCIMHEHWHM, MaccoBas [IOJIsi W MPOLIEHTHas
KOHLIEHTpALMS BELIECTBA B PacTBOpE, AP0 aToMa, AJIEKTPOHHBIN
CJIOW aroma, aroMHasi OpOuTa b, PaaUyC aroOMa, BaJIEHTHOCTb,
CTEIIEHb OKHUCJIEHUS, XUMHUUECKasl CBA3b, dJIEKTPOOTPULIATEIBHOCTb,
MOJISIPHAsE M HENOJSpHAs KOBAJEHTHAsl CBS3b, WOHHAS CBS3b,
MeTaJInyecKasi CBs3b, KpHUCTaJUIMYecKas pemérka (aroMHas,
WOHHAs, METaJUIMuecKasi, MOJEKYyJspHas), HOH, KaTUOH, aHWOH,
ANEKTPOIUT U HEIIEKTPOIUT, SIEKTPOIUTHYECKAs IUCCOLUALUS,
peaKknuu WOHHOTO OOMEHA, OKHUCIIUTEIHHO-BOCCTAHOBHUTEIHHBIC
peaklMy, OKHUCIUTEIb W  BOCCTAHOBUTENb, OKHUCICHHUE W
BOCCTaHOBJICHHE, ANEKTPOIIH3, XUMHYECKOE paBHOBECHE,
oOpaTuMble M HEOOpaTUMBIC pPEAKIHUH, CKOPOCTh XUMHUYECKOMN

peakunu, katanusarop, [IJIK, koppo3us meTannos, CrijaBbl

OCHOBOTIOJIATAIOIINE 3aKOHbl XUMHH: 3aKOH COXpaHEHUs MacChl,
nepuoanveckuii 3akoH J[.M. MeHnneneeBa, 3aKOH TOCTOSTHCTBA

COCTaBa, 3aKOH ABOrajpo

TEOPUM  XUMHUH:  aTOMHO-MOJICKYJIIpHas  TEOpHs,  TeOpHs

NMEKTPOIUTUUECKON TUCCOLUALNN
Brnaaenue ocHOBaMM XMMHYECKON IPaMOTHOCTH, BKIIFOUAOIIEH:

YMECHHE TMPABWIBHO WCIONB30BaTh HW3YyYCHHBIC BEIIECTBA U
marepuajbl (B TOM 4YHCJI€ MHHEpaJbHBbIC YIOOPEHUS, METAIUIBI U
CIUTaBBl, TMPOMYKTHl TEepepabOTKH  TPHUPOJHBIX  HCTOUYHHUKOB
YIJIEBOJOPOIOB (YIS, IPUPOAHOTO rasza, HeTH) B OBITY, CETBCKOM
XO351iCTBE, Ha TMPOW3BOJCTBE W IOHUMAHHE 3HAYCHHUS KHUPOB,
OCJKOB, yIIEBOJOB Ui  OpraHu3Ma  4YellOBeKa, yMCHHUE
MIPOTHO3UPOBATH BIIMSIHUE BEHIECTB M XUMUYECKUX IMPOIECCOB Ha

OpTraHM3M YeJIOBEKa U OKPYKAIOILYI0 IPUPOAHYIO CpeLy

yMEHHE MHTErPHpPOBaTh XMMUYECKUE 3HAHUS CO 3HAHMSAMH APYTHX
y4eOHBIX IPEAMETOB

HAJIMYME OMbITa pabOThl C Pa3TUUYHBIMUA UCTOYHUKAMU UH(POPMAITUH
10 XMMUU (Hay4Has ¥ HAyYHO-TIOMYJISIpHAs JIUTEPaTypa, CIOBapH,
CIPAaBOYHUKH, UHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIICHMBAaTh MH(OPMALMIO O BEIIECTBAX, MX
NpEeBpallICHUSIX M MPAKTHYECKOM TNPUMEHEHUH H  YMEHHE

HCIIOJIL30BaTh €€ 1S pEeUICHUA y‘le6HO—H03HaBaTeJIBHBIX 3aJga4



7.1
7.2
7.3

8.1

8.2

8.3

8.4

9.1

9.2

Brnagenne ocHoBaMu MOHATHMHOIO amnmapara U CHMBOJIUYECKOIO
S3bIKa XUMHHU JIJIs1 COCTaBICHUS (POPMYIl HEOPTaHMUYECKUX BEIIECTB,
YpaBHEHUH XHMHUYECKUX pEaklHWil; OCHOBAMH XHMHUYECKOU
HoMmeHknaTypbl (IUPAC u TpuBHanbHOI)

YMenue oOBSCHATH CBSI3b MOJOKEHHUs d1eMeHTa B [lepuoauueckoit
CUCTEME C YMCIOBBIMU XapaKTEpPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DIIEMEHTOB (COCTaB U 3apsij sjpa, oOlee YHcio
JJIEKTPOHOB), PACHPEICIIEHUEM JJIEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOJOB, KATUS U KAJIbLIU
[IpencraBienne O  MNEPUOJUYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX AIIEMEHTOB (PaJlyC aToMa, AIeKTPOOTPHUILIATELHOCTB),
IOPOCTBIX W CIOXKHBIX BEIIECTB OT TOJOKEHUS DJIEMEHTOB B
[lepuomnueckold cucremMe (B MajblX MEpPHONAX U IJIABHBIX
HOJTPYIINAax) U AIEKTPOHHOTO CTPOCHHMSI aToMa

YMeHnue knaccupuuupoBars:

XUMHYECKHUE IEMEHTHI

HEOpPraHUYECKHUE BELIECTBA

XMMHYECKUE PEaKIIUU

YMeHHE OIPENeIaTh:

BaJICHTHOCTh U CTETICHb OKUCIICHUS XUMUYECKUX SIEMEHTOB, 3apsi
MOHa

BUJ| XMMHUYECKOW CBA3M M THUIl KPUCTAJUNIMYECKOW CTPYKTYpHI B
COEJIMHEHUSIX

XapakTep cpeabl B BOAHBIX pacTBOpax BeWECTB (KHUCIOT,
OCHOBaHHUI)

OKHUCJIUTEIh U BOCCTAHOBUTEIb

YMeHue xapakTepu3oBaTh (PU3NUECKUE U XUMUYECKUE CBOWCTRA!
MPOCTHIX BEMIECTB (KHUCIOPOA, O30H, BOAOpOH, Tpadwur, amMas,
KpeMHUH, a3oT, docdop, cepa, XJIOp, HATPUW, KadWi, MarHHi,
KaJIbIIUH, aJTIOMUHHM, KEJIE30)

CIIOKHBIX BEILECTB, B TOM YHCJI€ HMX BOAHBIX PacTBOPOB (BOIa,
aMMHaK, XJOPOBOIOPOX, CEPOBOJAOPOJ, OKCHUABI M T'MAPOKCH]IBI
metamoB I-1IA rpynmn, amomunus, meau (I1), nunka, xxenesa (I u

III), oxcuner yrepona (II u IV), kpemuus (IV), azora u docdopa
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10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

(T u V), cepwr (IV u VI), cepuucras, cepHasi, a30TucTasi, a30THasl,
tdocdopHas, yroiapHasi, KpeMHHEBask KUCJIOTA U UX COJIH)
IPOTHO3UPOBATh M  XapaKTEepH30BaTh CBOWCTBA BEIECTB B
3aBUCHMOCTH OT MX COCTaBa W CTPOEHUs, MIPHUMECHECHHE BEIIECTB B
3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh MPOTEKaHUS
XUMHUYECKUX MPEBPAICHUH B PA3TUIHBIX YCIOBUSIX

YMeHUe COCTaBISITh MOJICKYIISIPHBIC U HOHHBIC YPAaBHEHUS PEAKIUH,
B TOM YHCJIE:

peakIuiit FOHHOTO 0OMeHa

OKHUCJIUTETHHO-BOCCTAHOBHUTEIHHBIX PEAKIIAN

WUTIOCTPUPYIONINX XUMHUYECKHUE CBONCTBA HW3YyYEHHBIX KJIACCOB
(TpyIi) HEOPraHUYECKUX BEIIECTB

HNOATBEPKAAIOIINX T€HETHUECKYIO B3aUMOCBSI3b MEXK1y HUMHU
YMeHne BBIYUCIATE (IPOBOAUTH PACUETHI):

OTHOCHUTEJIBHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MaCCOBYIO JIOJIF0 XUMHUYECKOTO 2JIEMEHTa B COSAMHEHUN

MacCOBYIO JIOJIIO BEIlIECTBA B PacTBOPE,

KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM razoB

10 YPaBHCHHSIM XUMHUYCCKUX DPEAKIUH W HAXOIUTh KOJIUYECCTBO
BEIIECTBa, 00BEM M MacCy peareHTOB WU MPOIYKTOB PEaKIIuu
Bnanenue (3HaHHE OCHOB):

OCHOBHBIMH  METOJlaMH HAy4YHOro TIO3HaHMs (HaOlofeHue,
U3MEpEeHHE, YKCIICPUMEHT, MOCIIMPOBAHNE) PU U3yUYECHUH BEIIIECTB
U XUMHUYECKHX SIBIIEHUH; yMeHHe chOpMYIHpOBaTh MpolieMy H
NPEIOKUTD MTyTH €€ PeIIeHUs

0e30macHOil pabOThl ¢ XUMHYECKUMHU BEIIECTBAMH, XUMHUYECKOM
MOCYZ0M U Ta0OPaTOPHBIM 00OPYIOBAHHEM

npaBuIaMu 6€30macHOTro oOpareHus c BEILIECTBAMH,
UCIIOJIb3yEMbIMHU B TIOBCETHEBHOM KU3HU, MPaBUIAMU TIOBEJCHUS B
HensiX cOepekeHUs 310POBbSl M OKpPYKAIOIIEH MPUPOIHON CpPEbl;
MOHMMaHHUE Bpefa (0TMacHOCTH) BO3/ACHCTBUS Ha )KUBbIE OPTraHU3MbI
onpenenEHHbIX BEIIECTB, CII0CcO0OB YMCHBIIICHUS "

MMpCAOTBpAIICHUA UX BPCAHOI'O BO3ACUCTBUS
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13.1

13.2
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13.5

13.6

13.7

13.8
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Hammune MPAKTHUYCCKHUX HABBIKOB INJNIAHUPOBAHUA N OCYIICCTBICHUA

CICAYIOMUX XUMHUYCCKUX IKCIICPUMCHTOB!

U3yuyeHWe W  omucaHue  (U3MYECKHX  CBONCTB  BEIIECTB;
O3HAaKOMJICHUE C (bl/ISI/I‘ICCKI/IMI/I U XHUMHYCCKHMH SABJIICHUAMU,
OMBITHI, WIIIOCTPUPYIOIINE TPU3HAKA MPOTEKAHUS XUMHUYECKHX
peaxkuuit

U3y4YeHHe Croco0O0B pa3iesieHus: cMecei

IMNOJIYy4YCHUEC KHUCIIOpOda W H3YUCHUC CTO CBOﬁCTB; MMOJIy4YCHHC
BOA0OpPOAa U U3YUYCHHE €TI0 CBOfICTB; IMMOJTYYCHHUE YITICKHCJIOTO rasa u
HN3y4YCHHUEC CTO CBOﬁCTB; MOJIy4YCHHUC aMMHaKa W U3Yy4YCHHE CTO

CBOWCTB

IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MacCOBOM JOJEN

paCTBOpéHHOFO BCIICCTBA

OpPUMEHEHHE  MHIMKATOPOB  (JJakMyca,  METWIOpaHXka U
denondTanenna) i ONpEIEICHUs XapaKkTepa Cpeabl B pacTBOpax

KHCJIOT 1 menoqeﬁ

HCCICOOBAaHHUEC H OIIMCAaHUC CBOICTB HCOPTraHNMYCCKHUX BCUICCTB
Pa3jiMiIHbIX KJIACCOB; H3YUCHHUC B3aHMOﬂCﬁCTBHH KHUCJIOT C
METaJlJlIaMH, OKCHaaMHu METAJIJIOB, PaCTBOPUMBIMU n
HCPAaCTBOPUMBIMHA OCHOBAHUAMMU, COJISAIMH, MOJIy4YCHHUC
HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHE OJHOIO METaJljla APYT'UM
n3 pacTBOpa COJIN; HUCCIICIOBAHUC aM(I)OTepHBIX CBOICTB
THAPOKCHUIOB AJIIOMUHHA U IUHKA

PEIICHHUE OKCICPUMCHTAJBHBIX 3aJa4d II0 TEMaM: «OcHOBHBIE
KJIaCCbl HCOPTaHUYCCKUX CO@,[[I/IHGHI/II\/'I»; ((9JI€KTpOHI/ITI/I‘leCKa$I
JUCCOLIMAIIUs , «Baxwuenmne HeMeTallIBl M HX COCAUHCHUA,

«Baxknennire MeTaJlibl U UX COSTMHEHUSI

XMUMHYECKHE  OKCICPHUMEHTHI,  HUTIOCTPUPYIONIHE  MPH3HAKA
NPOTEKAaHUSI PEeaKIUii HOHHOTO 0OOMEHA; KaueCTBCHHBIC PEAKIIUU Ha
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMUI-,
uomua-, cynbdar-, ¢docdar-, KapOoHAT-, CHIMKAT-AaHHOHBI,
THIPOKCHI-UOHBI, KAaTHOHBI ~ aMMOHHS,  MarHus,  KaJblus,

aJIOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), IMHKA

VYmenue:
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14.2

IOPEICTAaBIATh pe3ylbTaTbl JKCIepuMeHTa B (opMe BBIBOJOB,
JI0Ka3aTeNIbCTB, TpauKOB M TAONUIl W BBIABIATH SMIHMPUYECKHE
3aKOHOMEPHOCTH

YCTaHABIMBaTh  CBSI3M  MEXKIY  pEajbHO  HAOIIOaeMBbIMU
XUMUYECKUMU SBIICHUAMH U IPOLECCAMH, IPOUCXOAAIIMMHU B

MaKpo- U MEKPOMHPE, OOBSICHATH MPUYNHBI MHOTOOOpPa3Hs BEIIECTB



HEPEYEHD 9JIEMEHTOB COILEPKXAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU
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1.5

1.6
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HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

HepBOHa‘laHLHHe XHUMHUYCCKHUEC ITOHATHA
YucTele BellecTBa U CMECH. CriocoObl pasaciICHuA cMmecen

AToMBI W MOJICKYIJIBI. Xumuaeckne 3neMeHThl. CHMBOIBI XHMHYECKHX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX 3JIEMEHTOB.

CreneHb OKUCIICHUA

3aKOH MOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocHTEIbHAST aTOMHAs Macca.
OrHocHTeIbHAS MOJICKYJIsIpHad  Macca. MaccoBass 071 XHMHYECKOTO

OJICMCHTA B COCIMHCHUH

KomuuectBo BemiectBa. Monbs. Momsipaast macca. MossipHbIii 00bEM Ta30B.

B3aumocss3b KOJIMYCCTBA, MACChI U YKUCJIa CTPYKTYPHBIX CIHMHUIL BCUICCTBA

dusnyeckrie U XUMHUYECKHE SIBIICHHUS. XHMHYCSCKAs p€akuusa nu eé IIPU3HAKH.

3aKOH COXpaHEHMS MACChI BEIIECTB. XMUMUYECKUE YPAaBHEHUS

HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH H HCpI/IO,Z[I/I‘{CCKaH CHUCTEMA XHMMHUYCCKHX JJIEMCHTOB

J.W. MenneneeBa. CTpoeHue aTOMOB

[lepnonnueckuit 3akoH. Ilepumonmyeckas cucTeMa XHMHUYECKHUX JIEMEHTOB
JI.N. MenneneeBa. Ilepuonsl u rpynnbsl. OU3nyecKkuii CMBICI TOPSIAKOBOTO
HOMEPA, HOMEPOB IIEPUO/1a U IPYIIIBI 2JIEMEHTA

Crpoenne atomoB. CocTtaB atoMHBIX saep. M3oronsl. DnexkTpoHsl. CTpoeHue
ANEKTPOHHBIX O000JIOUEK aTOMOB TMepBbIX 20 XHMHYECKHX 3IIEMEHTOB
IIepunonnueckon cucremsl .M. MenaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX IEMEHTOB IEPBBIX TPEX
NEpUOJIOB, Kajus, Kaaplus (paauyca aToMOB, 3JIEKTPOOTPHULATEIbHOCTH,
METAUVINYECKUX U HEMETAJUIMYECKMX CBOWCTB) M MX COCAUHEHMH B
COOTBETCTBUM C IIOJIOKEHHEM »3IeMeHTOB B llepmommdeckoit cucreme u

CTPOCHHUCM UX aTOMOB

Crpoenue BemecTa
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4.4

4.5

4.6

4.7

4.8

4.9
4.1

Xumuueckasi cBs3b. KoBanmeHnTHas (MOdspHAsT W HEMOJSpHas) CBA3b.
DNEeKTPOOTPULATENIBHOCT ~ XUMUYECKUX  JJIeMEHTOB. MoHHas  CBS3b.

Merannuueckas CBSI3b

Tunpl KpucTaJUIMYECKUX pemETOK (aroMHas, WOHHAs, METaJUIMYecKas),
3aBHCHMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKHA U BHIA

XUMHYECKOU CBA3U

Baxueimume mnpeacTaBuTeNM HEOPraHMYECKHX BellecTB. Hemeramisl U ux

COCOAUHCHNA. MeTamnsl 1 BX COCAUHECHUA

Knaccudukanuss m HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHHH: OKCHIOB
(comeobpasyrorue: OCHOBHBIE, KHCIJIOTHBIE, amM(pOoTepHBIC) u
HecosieoOpa3yonme; OCHOBAaHWU (IIENOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KHCTOT (KHCIOPOJCONAEpKAIEe U OECKUCIOPOIHBIC, OIHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCIIBIX )

OuU3NYECKUe W XHUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOpO/Ia, XJI0pa, KUCIOpo/a, cephl, a3oTa, pocdopa, yriepoaa, KpeMHUs
duznyecKkue U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS,
HaTpHs, KIS, MAarHUSL ¥ KaJIbLIMS, aJTFOMUHHUS, Keje3a. DIECKTPOXUMUYECKUI

psA HAIPSHDKEHUM METaJuIoB

dusznuecKkne U XUMUYECKUE CBOWCTBA BOJOPOIHBIX COCTMHEHUI HEMETAIIOB:
XJIOPOBOAOPO/Ia, CEPOBOAOPO/IA, aMMHUAKA

dusnyeckue U XMMUYECKHUE CBOMCTBA OKCUAOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuusa(1V). [lonyuenue
OKCHJIOB HEMETAJJIOB

XUMHYeCKre CBOMCTBA OKcHIOB: MeTauioB [A—IITA rpymm, uaka, meau(Il) u

xeneza(ll, IIT). [Tomyyenne okcuI0B METAIIIIOB

XUMHUYECKHE CBOMCTBA OCHOBAHUI U aM(OTEPHBIX TUAPOKCUIOB (Ha MpUMEpe
TMJIPOKCUJIOB QJIOMUHUS, JKene3a, LMHKa). [losydyeHue ocHOBaHMN U
aM(OTEPHBIX THAPOKCUIOB

OOmre XUuMHYECKHUEe CBOWCTBA KUCIIOT: XJIOPOBOJOPOAHOM, CEpOBOIOPOIHOM,
CEepPHHUCTOM, CEepHOU, a30THOM, PochHOpHOM, KpeMHUEBOH, yroibHOU. OcoObIe
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOW M a30THOM KHUCIOT.
[Tomyuyenue kucior

OOure XMMUYEeCKUe CBOMCTBA cpenHux coseil. [lomydenue coneit
[Tony4yenue, cobupaHue, pacro3HaBaHHE BOJIOPOAA, KUCIOPOJA, aMMHakKa,

YIJIEKUCIIOTO ra3a B J1abopaTopuu
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[TomyuyeHne aMMuaka, CEpHOI U a30THOM KUCJIOT B IPOMBILIUIEHHOCTH. O0111e

CIIOCOOBI MOJIy4YCHHA MCTAJJIOB
I'eneTnueckas cBI3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX CO€IUHEHUI

XUMHUYECKHUE pEAKLINU

Knaccupukamuss XuMHYEeCKUX peakiyii o pa3IMYHbIM MIPU3HAKAM: 110 YUCITY
U COCTaBy yYacTBYIOUIMX B PEaklUU BEIIECTB, M0 TEIIOBOMY 3(hdexTy, mo
MU3MEHEHUIO CTENEHEN OKHUCIIEHHSI XUMUYECKUX IIEMEHTOB

TeruoBolt 3¢¢ekT XuMHUECKON peakluh, TEPMOXUMHUYECKHE YpaBHEHUS.

DK30- ¥ 3HI0TEpMHUUECKHE peakuuu. TepMOXUMUYEeCKHUE YpaBHEHUS

OKHCIUTEITHHOBOCCTAHOBUTEIIHHEIC pCaKkuuu. Oxucnurenu n
BOCCTAHOBUTCIIN. HpOHCCCH OKHUCJICHHUA W BOCCTAHOBJICHUA. :‘)J'IGKTpOHHHﬁ

0aaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOM PEaKIIUK

Teopus snekTpoauTUYECKON nucconuanuu. KaTHoHbl, aHUOHBI. DIEKTPOIUTHI

1 HEOJICKTPOJIUTEI. CuibHbIE U cl1a0bIe SJICKTPOJIUTHI. CreneHb Jucconnuanmu

Peakniun nonHoro oomeHa. YCIoBUs MPOTEKAHUS PEaKIUi MOHHOTO OOMEHa,

ITIOJIHBIC U COI(paH_IéHHLIe HOHHBIC YPAaBHCHUA peaKm/HZ
XuMHus U OKpYyXKaromas cpeaa

BemectBa m marepuanbsl B MOBCEAHEBHOM >KM3HM 4YesloBeKa. be3omacHoe
WCTIOJIb30BAaHUE BEIIECTB W XUMHUYECKHUX PEAKIMid B Jaboparopuul U OBITY.

HepBaﬂ ImoMomipb IMpu XUMHUYCCKUX OKOT'aX U OTPABIICHHUAX

XUMHYECKOE 3arps3HEHUE OKpYXKaromel cpeasl (KUCIOTHBIE —JTOXKIH,
3arpsi3HEHUE TOYBHI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeAOTBpAIleHUs
[Ipenenbnas pomyctumasi konneHtpanus BemiectB (ITJIK). Pomp xumum B
pEIIeHUH DJKOJIOTUYECKUX TMpoOlieM. YCWiIeHHe mapHUKoBoro 3ddexra,
pa3pylIeHre 030HOBOTO CJIOS

[Tpumenenne cepsl, a30ta, Gpocdopa, yrepoaa, KpEMHUS U UX COSANHCHHUN B
ObITY, MEIWIIMHE, MPOMBIIIJICHHOCTH MU CelbCKOM Xo3siicTBe. I[Ipumenenue
METAJUIOB W CIUIAaBOB (CTaib, YYTYyH, NIOPAIIOMUHHHA, OpoH3a) B OBITY U
MPOMBIIIUICHHOCTH WX coeauHeHud. [loHsATHE O KOppo3Wu MeTallIoB,
OCHOBHBIE CTIOCOOBI 3AIIUTHI UX OT KOPPO3UHU

[TpuponHbie HMCTOYHUKH YTIEBOIOPOIOB (Yroyib, MPHPOIHBIA Ta3, HEe(DTh),

MPOIYKTHI UX TIEPepadOTKH (OCH3UH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH



6.5

7.1
7.2
7.3

[lepBoHauanbHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, ITHIIEH, alleTUJIEH, 9TaHOJ, DIHULEPHH, YKCyCHas
kucioTa). [loHsiTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, OeiKax,

yIJIEBOJAX — U UX POJIM B KU3HU YETIOBEKA
PacuéTer:

o ¢popMyJsiaM XUMHUYECKUX COSTMHEHUIN

Macchl (MacCoOBOM) JOTU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHWYCCKHUM YPABHCHUAM



YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






