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OO6s3arenpHble yueOHbIE MaTEpUAIbl ISl YYCHUKA
Meronnyeckre MaTepralbl sl yYUTeIs

[Hudpossie 0Opa3oBaTenbHbIE pecypchl U pecypchl cetu MHTepHeT

HOACHUTEJBHAA 3AIITMCKA

[IporpamMma o XMMUK Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs
COCTaBJIeHA Ha OCHOBE TPeOOBaHMI K pe3ysjbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeIbHOM  MpPOTpaMMbl  OCHOBHOTO  00Imiero oOpa3oBaHwus,
npeactaBieHHbix B ®I'OC OO0, a takxke Ha OCHOBe enepanbHON
paboueil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHIICTIIIUN MPETIOJaBaHuUs
ydeOHOro mpeameTa «XuMUs» B 00pa30oBaTENIbHBIX OpraHU3AIUIX
Poccuiickoit @enepannmn.

[Iporpamma 1o xumMuM Ha€T TPEACTaBICHUE O IMEJIX, OOIIeH
CTpaTeruu  OOy4YeHHMs, BOCIUTAHUS M  Pa3BUTHUS  OOYyYArOIIMXCS
CpelcTBaMM  y4yeOHOro TpeaMeTra, YyCTaHaBIMBaeT  00s3aTeabHOE
NpeIMETHOE CoJiepKaHue, MPEeayCMaTpUBAET paclpelesieHue €ro 1o
KJlaccaM U CTPYKTYpHpPOBaHHE IO pa3jieliaM U TeMaM MPOrpaMMbl IO
XUMHH, OTPEIEISIET KOJIMUYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKH
collep KaHusl, PEKOMEHAYEMYIO MOCJIEeI0BATEIbHOCTh N3YUEHUSI XUMUU C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBA3CH, JIOTUKH
y4eOHOr'0 MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  0Oydarommxcs,
ompesieNsieT BO3MOXKHOCTH MpeaMeTa i peanu3aluu TpeOoBaHUU K
pe3ylibTaTaM OCBOCHHSI OCHOBHOW 0O0pa3oBaTEeNbHONW MpOTpaMMbI Ha
YpPOBHE OCHOBHOro o0OImero oOpa3oBaHHs, a Takke TpeOOBaHUN K
pe3yibpTataM OOy4YeHHs XMMHUU Ha YPOBHE LieJIed M3y4yeHUs IpeameTa U
OCHOBHBIX BUJIOB yU4€OHO-TT03HABATEIILHON JIEATEILHOCTH 00yUYaroIIerocs
10 OCBOCHUIO YYEOHOTO COICPKAHMUS.

3HaHWE XUMUHU  CIOY)KUT  OCHOBOM  1Isi  (OPMHPOBAHUS
MHUPOBO33PEHUSI 00YYAIOIIETrOCs, €ro MpPeACTaBICHUN O MaTepUalbHOM
E€AMHCTBE MHpa, BAXHYIO pPOJIb UrPalOT (OPMHUPYEMbIE XUMHUCH
NpEACTaBICHUS O B3aUMOIPEBPALICHUSIX SHEPrud U 00 SBOJIOLUHU
BEIIECTB B TMPHUPOJE, O MNYTIX peElEHUus TI00aNbHBIX MpobieM
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YCTOMYUBOIO pPa3BUTHs YEJIIOBEYECTBA — CBIPHEBOM, JIHEPrETUYECKOM,
MUIIEBOM M 3KOJOTMYECKON 0€30MacHOCTH, MPOOJIEM 3ApaBOOXPaHECHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEW Il CaMOpPa3BUTUSL U
dbopMupoBaHusl KyJbTYphl JMUYHOCTH, €€ oOmed u ¢GyHKIHMOHAIBHOM
IPaMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHUE MBIIUICHUSI W TBOPYECKHUX
CHOCOOHOCTEH O00y4YaroIMXCsl, HABBIKOB MX CAMOCTOSITEIBHOM yueOHOU
JEeSATENbHOCTH, HKCIEPUMEHTAIbHBIX W HCCJEI0BATEIbCKUX YMEHUH,
HEOOXOAUMBIX KaK B TIOBCEIHEBHOM >KU3HU, TaK U B MPOPeCcCUOHATEHON
NEATENbHOCTH;

3HAKOMHUT CO CHEeUU(UKON HAYyYHOrO MBILIUICHUS, 3aKJIaJbIBaCT
OCHOBBI IIEJIOCTHOTO B3MVIsiJa HA €AUHCTBO NPUPOJBI M YEJIOBEKA,
SIBJISIETCS. OTBETCTBEHHBIM JTaroM B (OPMHUPOBAHUM ECTECTBEHHO-
HAY4YHOUM TpaMOTHOCTH 00YYaIOIUXCS;

crocoOCTByeT  (OPMHUPOBAHUIO  IIEHHOCTHOTO  OTHOIICHUS K
€CTEeCTBCHHO-HAYYHBIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOU
BKJIAJ] B DKOJIOTHYECKOE 00pa3oBaHUE 00 yJaArOIINXCS.

Jlanuble HampaBiieHHss B OOYYEHHH XUMHUU O0ECIEUYMBAIOTCA
cnenuUKol cojfep)KaHusg Y4YeOHOro MpeaMera, KOTOPBIM SIBIseTCS
neAaroruueck afanTUPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKU XUMHH Ha
OIIPEAECIIEHHOM JTalle €€ pa3BUTH.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUS
OpPUEHTUPOBAH HA OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBbI MEPBOHAYATBHBIX
NOHSATUMA XHMHUH, OCHOB HEOPraHMYECKOW XUMHUU UM HEKOTOPBIX
OT/ZI€JIbHBIX 3HAYUMbIX MOHATUN OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHus MpOrpaMMbl 10 XUMUU cPOpMUpOBaHA Ha
OCHOBE CHUCTEMHOro mnoxaxoxa Kk e€ wusyueHuro. CopnepxaHue
CKJIaJIbIBACTCSI W3 CHUCTEMbl TOHSATUA O XHUMHUYECKOM DJJIEMEHTE H
BCIIECTBE W CHCTEMBbI IOHATHH O XuUMHUYeckor peakuuu. O0e 3TH
CUCTEMBI CTPYKTYPHO OPTaHW30BaHbI MO MPUHIIMIY MOCIEI0BATEIHHOTO
pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUYECKUX MPEACTaBICHUN pa3HOrO
YPOBHSI:

—  aTOMHO-MOJICKYJISIPHOTO  y4Y€HHUsSI  KaK  OCHOBbI  BCErO
€CTECTBO3HAHMS;

— Ilepunomauueckoro 3akona J[. M. MenaeneeBa kak OCHOBHOIO
3aKOHA XUMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBS3U;



— MPECTaBICHUI 00 3JEKTPOIUTUYECKON TUCCOLMALINY BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX M OCMBICIEHHBIX ()aKTOB, pPa3BUBAIOTCS MOCIEIOBATEIHHO
OT OJIHOTO YpPOBHS K JPYyroMy, BBIMOJHSS (PYHKIUU OOBIACHEHUS U
IPOrHO3UPOBAHMS CBOWMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUYECKOTO
MPUMEHEHHUS U TIOJIYYEHUSI U3y4aeMbIX BEIICCTB.

OcBoeHue mporpaMmbl MO XMMHH CHOCOOCTBYET (POPMHUPOBAHUIO
NpEICTABIECHUSI O XMMHUYECKOW COCTaBIIAIONICH HAyYHO! KapTHUHBI MUpA B
JIOTUKE €€ CHUCTEMHOM NMPHUPOJbl, HIEHHOCTHOI'O OTHOIICHHS] K HAyYHOMY
3HAHMIO U METOJaM MO3HaHus B Hayke. M3ydeHue XUMHM MPOUCXOAUT C
NPUBJICYEHUEM 3HAHUW U3 paHee U3YYCHHbIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuid Mup», «bruonorusi. 5—7 xkiaacce» U «Pusnka. 7 Kiacey.

[Ipu u3ydyeHun XUMUU TPOUCXOAUT HOPMHUPOBAHWE 3HAHUN OCHOB
XUMHYECKOM HAyKW Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS,
NPAKTUYECKON NIeATeTbHOCTH 4YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOM  KyJNbTYphl. 3ajaua y4yeOHOro mpeaMera COCTOMT B
(GbOpMHUPOBAaHUU CUCTEMBl XMMHUYECKUX 3HAHUNW — BaKHEHUIINX (haKTOB,
NOHSTHM, 3aKOHOB M  TEOPETUYECKUX  TOJOKEHUM, JOCTYIHBIX
00001IeHniT  MHUPOBO33PEHUYECKOT0  XapakTepa, s3blka HAyKd, B
NPUOOIICHUH K HAYyYHBIM METOAaM MO3HAHUS MPU W3YYEHUU BELIECTB U
XUMHYECKUX peakiui, B (OPMUPOBAHUU M PA3BUTUHU IMO3HABATEIIHHBIX
YMEHUH H WX TNPUMEHEHWH B Y4YEOHO-TIO3HABATEIbHOW U Yy4eOHO-
UCCJIEIOBATEIbCKON JICSITEIIbHOCTH, OCBOCHHMM TMpaBui 0€30MacHOro
oOparieHus ¢ BEIIeCTBAMHU B TOBCEHEBHOM JKU3HMU.

[Ipu m3yyeHnn XUMHUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
BaXHOE 3HAUYCHHE MPUOOPETTU TaKue 1EeH, KaK:

— (hopMHUpOBaHNE UHTEIUICKTYAIBHO PAa3BUTOM JTMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHUIO
pEIIeHH, CHOCOOHOW amanTUpPOBATBCS K  OBICTPO  MEHSIOUIUMCS
YCIIOBUSIM JKU3HH,

— HaIpaBJIE€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NpUOOIIECHHUE
OoOy4arouMxcs K CaMOCTOSITEJIbHOM MO3HABATENbHON JEsTeNbHOCTH,
HAyYHBIM METOJ[aM TIO3HaHUs, (POPMUPYIONIUM MOTHBAIMIO W PA3BUTHE
CITOCOOHOCTEH K XMMHM;

— obecrniedeHHe YyCIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO
OoOy4YaromMMHCS OIbITa Pa3HOOOpPA3HOM JESATENbHOCTH, IO3HAHUS H
CaMOTIO3HAHUS, KIFOUYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIICTCHIIHN),



MMEIONIUX  YHUBEPCAIbHOE  3HA4YeHUE JUISl  pPa3IUMYHBIX  BUOB
NesITeTbHOCTH,

— (dopmupoBaHue o0miel (QYHKIIMOHATBLHOM W €CTECTBEHHO-
HAy4YHOUW TPAMOTHOCTH, B TOM YHUCJE YMEHHUU OOBSCHSATH M OIICHUBATH
SIBJICHUSI OKPYKAIOIIETO MUpPA, UCIIONb3Ysl 3HAHUS U OIbIT, MOJyUYCHHbBIC
Opyu U3YyYEHUUW XUMHUU, TPUMEHITh UX TMPH pEIICHUH MpoosieM B
IIOBCETHEBHOM KU3HU U TPYAOBOM AEATEIBLHOCTH;

— (opMupoBaHKe y 00y4arONIUXCS TYMAHUCTUYECKUX OTHOILICHUH,
MOHUMAHUSI  IIEHHOCTH  XMUMHUYECKMX 3HAHUM 11 BBIPAOOTKHU
JKOJIOTUYECKH 11e71IeCO00pa3HOTO TIOBEJICHUS B OBITY W TPYAOBOU
NEATeIbHOCTH B IEISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKpYIKaroIIeHh
IPUPOTHOMN CPEIbL;

— pa3BUTHE MOTHBAIlMM K OOYyYEeHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIMTAaHMIO  HAa  OCHOBE  YCBOCHHS
00111eueIOBeYECKNX I[IEHHOCTENW, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poduIs U HAMPABICHHOCTH JTAJIbHEHUIIIETO 00YUYEHUSI.

OG6r1iee Ynciio YacoB, OTBEAEHHBIX ISl M3YYCHHUSI XUMHUHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasiseT 136 yacos: B 8 kitacce — 68
yacoB (2 yaca B He/ieln0), B 9 kiacce — 68 yacoB (2 Jaca B HEJIEINIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIe XUMHYECKHE IOHATHS

[Ipenmer xumuu. Ponp XUMHUM B KHU3HM 4YeJioBEeKa. XUMHUSA B
cucteMe Hayk. Tema wm BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB.
ArperaTHoe cocTOsiHME BemnlecTB. lloHATHME O MeETOIaxX MO3HAHUS B
xumun. Yucteie BeniectBa u cMecu. CiocoObl pas3jieneHust cMeceil.

ATOMBI ¥  MOJIEKYJbl. XHUMHUYECKUE dJIeMEHTbl. CUMBOJIbI
XUMHUYECKHX 3JIeMEHTOB. I[IpocThie M ClOXKHBIE BelleCTBA. ATOMHO-
MOJIEKYJIIPHOE YUYCHHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB  XUMHUYECKUX
3JIEMEHTOB. 3aKOH TMOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAA
aToMHasi Macca. OTHOcUTENIbHAA MOJIEKYJsipHas macca. MaccoBasi 10Jis
XUMHUYECKOTO JIEMEHTA B COCIMHEHHUH.

KonmnuectBo BemectBa. Moisib. MomsgpHas Macca. Bzammocssizb
KOJIMYECTBA, MACChl U YHMCJIa CTPYKTYPHBIX €JUMHUI] BellecTBa. PacyETsl
o GopMysiaM XUMHUYECKUX COCITUHEHUN.

@u3nuecKkue U XUMUYECKHE SIBICHUSA. XUMHUYECKas peakuus u eé
NPU3HAKU. 3aKOH COXPAaHEHUSI MAcChl BEIIECTB. XUMUUYECKUE YPAaBHEHHS.
Knaccudukanus XuMUYeCKUX peakuuil (COeIUHEHUs, pa3IoKEeHHUS,
3aMelleHust, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOH IIOCY/JOM, TpaBuWiIaMud padOThl B
naboparopu W mOpuéMaMu  oOpamieHus ¢ JJabopaTOpPHBIM
o0opy/1I0BaHMEM, M3YYCHHE U ONMHCaHWuE (PU3UYCCKUX CBOMCTB 00pasIoB
HEOpPraHMYECKUX BEIECTB, HaOMoneHne pusndeckux (TUIaBIeHHE BOCKA,
TasHUE JIbJla, pACTUpPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJICHCALHS
BOABI) W XUMHUYECKHX (TOpEHHE CBE€YM, MPOKAJIIMBAHUE METHON
IIPOBOJIOKH, B3aUMOJICIICTBHE MEJIa C KUCIIOTOW) SABJICHUMN, HAOMIOICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pa3iokeHue
caxapa, B3aUMOJEHUCTBUE CEpPHOW KHCJIOTHI C XJIOpPUAOM Oapwus,
paznoxenue ruapokcuna Mmenu (II) mpu HarpeBaHuu, B3aUMOJECUCTBUE
xene3a ¢ pactBopoMm comm meau (II), mzydenne crocoOOB pasziereHHs
CMecei: C TOMONIbI0 MarfHuTa, (QUIBTpOBaHWE, BBITAPUBAHHUE,
TUCTHILIISAINSA, XpoMaTorpadusi, IPOBEICHUE OYHCTKU TTOBAPEHHON COJH,
HaOJIOJICHWE W  ONUCAaHHWE  PE3yJbTaTOB  MPOBEJCHHUS  ONbITA,



WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJENEH
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHeiilne npeacTaBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razo. CoctaB Bo3ayxa. Kucnopong — 371€MEHT u
npoctoe BeniecTBo. Haxoxaenue kucimopoja B npupoje, Gusndeckue u
XUMHUYeckne cBoicTBa (peakuuu ropeHus). Oxcuael. [IpumeneHue
kuciaopoaa. CnocoObl MOMy4YeHUs KHUCJIOpoJa B JlabopaTopuu H
npomeinuieHHOCTH.  KpyroBopotr kucimopoaa B npupoge. O30H —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/IA.

TeroBoit 3hdexkT XUMHUYECKONW peakiuu, TEePMOXUMUUYECKUE
YpaBHEHUSA, 3K30- WU DHAOTEPMHUYECKHE peakiuu. TOmIMBO: Yroiab Hu
MeTaH. 3arps3HEHUE BO3JyXa, YCWIEHHWE TapHUKoBoro »sddekra,
pa3pylieHue 030HOBOTO CJIOA.

Bonopona — anemeHT u ipoctoe BemiecTBo. HaxoxaeHue Bogopoja B
npupojie, GpU3nIecKue U XMMHYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nosnydeHus. Kucimorsl u conu.

Monsipabiii 00b€M Ta30B. Pacu€Thl 10 XUMHYECKUM YpPaBHEHUSIM.

duznueckue cBOMCTBAa BOAbl. Boma kak pactBoputesnb. PacTBOpHI.
HacellieHHble U HEHACHIIIEHHBIE PAaCTBOPHI. PacTBOPUMOCThH BEIIECTB B
BoJie. MaccoBasi [10s1 BEIIECTBAa B pacTBOpE. XHMMHYECKHE CBOWCTBA
BoAbl. OcHOoBaHud. Poiib pacTBOpPOB B MPHUPOAEC M B >KM3HU UEJIOBEKA.
KpyroBopoT Bojbl B npupojie. 3arpsa3HeHue NpupoaHbix Boja. OxpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Kaccudukanus HEOPraHUYECKUX COCIUHCHUM. Oxcupnl.
Kiaccuduxaruys oxcumoB: cosieoOpasyromue (OCHOBHBIC, KHCIIOTHEIE,
amporepubie) u  HecojeoOpasyromue. HoMeHkIaTypa  OKCHIOB.
DU3nYECKUE U XUMHUYECKHE CBOMCTBA OKCUIOB. [loydyeHrne OKCHI0B.

OcHoBaHus. Knaccudukarus OCHOBAHHU: IEI0YH u
HepacTBOpUMBbIE OcHOBaHUsA. HomeHknatypa ocHoBanui. dusznueckue u
XUMHUYECKHUE CBOMCTBA OCHOBAaHUU. [lonydeHrne 0OCHOBaHUM.

Kucnorel. Knaccudukamus xucior. HomeHkimatypa  KHCIIOT.
DU3NYECKUE U XUMUYECKHE CBOMCTBA KUCJIOT. Psij aKkTHBHOCTH METAJIJIOB
H. H. bekerosa. [lonydyenue Kuciuor.

Conu. Homenkmarypa coneit. @u3ndeckue 1 XUMHUYECKUE CBONCTBA
conent. [lonydyenue cosnen.

['eneTtnueckass  CBsI3p  MEXJYy  KJIaCCaMH  HEOPraHHUYECKUX
COEIMHEHH.

Xumuueckuii IKCnepuMeHm:



Ka4eCTBEHHOE OIPEJECICHUE COJCPKAHMUS KHUCIOpOJa B BO3IYXE,
nojiyuyeHue, coOnpanue, pacrio3HaBaHUE U U3yYCHUE CBOMCTB KUCIOPO/a,
HaOJIOJICHUE B3aUMOJCHCTBUSI BEHIECTB C KUCIOPOJOM U YCJIOBHS
BO3HMKHOBEHUSI M TpeKpalieHus ropeHus (mokapa), O3HAKOMJICHHE C
oOpa3iiaMu OKCHJOB U OIKMCAaHUE MX CBOMCTB, MOJIydeHUE, cOOHMpaHuUe,
pacrio3HaBaHWE€ M HW3y4Y€HHE  CBOMCTB  Bojopoja  (TOpeHwHe),
B3auMojeicTBue Bogopoaa ¢ okcuaom wMeau (II)  (Bo3moxkHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), HaONIONEHHE OOpa3loB BEIECTB
KOJMYECTBOM | MOJIb, UCCIEIOBAaHWE OCOOCHHOCTEH PAaCTBOPEHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTHIO, MPUTOTOBICHUE PACTBOPOB C
ONPENEIEHHOW  MAacCOBOM  JOJIEM  PacCTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBHE BOJIBI C METAJJIaMU (HATPUEM M KaibliKieM) (BO3MOKHO
UCIIOJIb30BAHUE BUJIEOMAaTEpPUAJIOB), UCCIIEJOBAHUE o0pas1oB
HEOPTraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOICHUE U3MECHEHUS
OKpacKd HHAUKATOPOB B pPACTBOpPaxX KHUCIOT MW IIEJIOYEH, HU3yYEHHUE
B3aumozeicTBus okcuna meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KMCJIOT C  METaUlaMH, pPEaKUUud  HEUTPpAIM3ALUHUH, [OJIYyUYECHUE
HEpPAcCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METaula IPYTUM U3
pacTBOpa COJIM, PEHIEHUWE OHKCHEPUMEHTAIbHBIX 3aJady MO0 TeMe
«BaxHeiine Ki1accel HEOPraHUYECKUX COETUHEHUIN.

IMepuonuueckuii 3akoH u [lepuoanyeckas cucreMa XMMHYECKHX
ieMenToB JI. U. MenneneeBa. Crpoenne aTomMoB. XHMHYeCKas
cBsi3b. OKHMCINTENIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUU

[lepBble MOMBITKM KJIACCH(PUKALMA XUMHUYECKHX JJIEMEHTOB.
IlonsiTHE O  Trpymmax  CXOAHBIX  3JEMEHTOB  (LIEJIOYHBIE U
HIEJIOYHO3EMENIbHBIE METAJUIbl, TaJOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEPHBIC OKCUABI U THIPOKCHIBI.

[leppuonnueckuit 3akoH. Ilepuonnueckass cucremMa XUMHYECKUX
anemeHToB JI. 1. Menaeneesa. KoporkonepuoiHas U JJIMHHONIEPUOAHAS
dopmbr  Ilepuogumdeckoit cuctemMbl XuMU4Yeckux osnemeHtoB JI. U.
MenpneneeBa. Ilepuonsl u rpynmbl. @U3HYECKUH CMBICT IOPSAIKOBOIO
HOMEpa, HOMEPOB IIEPUOJIA U TPYIIIbI FJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX saep. M30Tonbl. DIEKTPOHBDI.
CrpoeHue 53JIEKTPOHHBIX OOOJOYEK aTOMOB IMEpBbIX 20 XUMHUYECKUX
anemeHToB  Ilepumommueckoir  cucrembr . WM.  Menneneena.
XapakTepuCcTUKa XUMHYECKOrO0 JJIEMEHTA MO €ro IOJOXEHHUK B
[Tepuonnueckou cucreme 1. . Menneneena.



3aKOHOMEPHOCTM M3MEHEHHUS paJuyca aTOMOB XUMHYECKUX
3JIEMEHTOB, METAINIMYECKUX U HEMETAIUIMYECKUX CBOWMCTB IO IpynnaM U
MIEPUOJIAM.

3nauenue llepumonnueckoro 3axkoHa u Ilepmonnueckoil CUCTEMBI
XUMHUYECKUX OJJIEMEHTOB I pPa3BUTHS Hayku W mnpaktuku. [. W.
MenpeneeB — y4€HbBIN U IPaKJaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MoJsipHasi U HEMOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenb okuciaeHusi. OKMCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
[Ipoueccel  okucieHuss W BOcCTaHOBIEHUs.  OKHCIMTENUW U
BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

u3ydeHrne oOpasloB  BEIIECTB  META/NIOB M HEMETAJLIOB,
B3aMMO/JICMCTBUE THAPOKCHJIA IIMHKA C PACTBOPAMM KHCJIOT M IIEJIOYECH,
MPOBEJICHUE OMBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX  peakiuid  (TOpeHHE, peakuuu  Pa3IoKeHUs,
COCTMHECHMS).

Mescnpeomemmnuwie ceasu

Peanuzanusa MeXnpeaMETHBIX CBSI3€H MPU HW3YyUYEHHH XHUMHUU B §
KJIacCe OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHI, TaK W TMOHATUW, SBISIOMINXCS CHUCTEMHBIMH IS
OTJZI€JIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mume ecTecTBEHHO-HAYYHbIC MOHSATHS: HAYYHBINA (PaKT, THUIOTE3a,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, KIacCU(PUKALMS, TEPUOIUIHOCTD,
HAOJIIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAaHNE, HM3MEpPEHUE, MO/IEb,
SIBJICHHE.

dusznka: MaTepusi, aToM, JICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU/I,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKHW  3apsf,
BEILIECTBO, TeEJO, OO0BEM, arperaTHOE COCTOSIHUE BEIIECTBa, Ta3,
dbu3nyueckre BEIMYNHBI, CAMHUIIBI U3MEPEHHS, KOCMOC, TUIAHETHI, 3BE3IHI,
Consue.

buonorus: horocunTes, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BeecTBo 1 XUMHYECKas peaKkuust

[Tepuonnuecknit 3akoH. Ilepuomnueckass cuctemMa XUMHUYECKHX
anemeHToB [[. M. Menneneea. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B
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W3MEHEHUU CBOWCTB XMMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOIOB,
Kalaus, KalbLiUs M WX COCAMHCHUHM B COOTBETCTBHMHU C MOJIOKECHUEM
3JIEMEHTOB B lleproanyeckon cucteme U CTPOEHUEM UX ATOMOB.

Ctpoenne  BemiecTBa: BHABlI  XMMHUYECKOW  CBSI3U.  [HIbI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKOU PEIIETKU U BUIA XUMUYECKOHN CBSA3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB.
XUMHYECKME CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3JMYHBIM KJIaCcCam
HEOPTraHWYECKUX COCAUHEHUM, TEHETHUYECKAsl CBS3b HEOPTraHUYECKHX
BCIICCTB.

Knaccuduxainys XuMUYeCKUX peakiui Mo pa3iudHbIM MPU3HAKAM
(MO YUCIy U COCTaBY yYacTBYIOUIMX B PEAKIIMM BEIIECTB, MO TEIJIOBOMY
¢ dekTy, 1o U3MEHEHUIO CTETICHEH OKHCIICHUSI XUMHUYECKUX DJIEMEHTOB,
0 0OOpPaTUMOCTH, 110 YYACTHIO KaTalnu3aTopa). IK30- U IHJAOTCPMUUCCKUE
peakiuu, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue 0 ckopocTH xXuMHUUYeckodl peakiuu. [lonsitue 00
o0paTUMBIX W HEOOpPATUMBIX XUMHUYECKUX peakuusx. I[loHsTue o
TOMOTE€HHBIX U IeTeporeHHbIX peakuusax. [lonstue o karanusze. [loHsaTue
0 XUMHYECKOM paBHOBecHU. DakTopbl, BIUAIOIMIME HA CKOPOCTH
XUMHYECKOU PEAKIIUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, DJIIEKTPOHHBIN
OajlaHC  OKHCIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBieHHe
YpaBHEHUU OKHCJIMTEJIbHO-BOCCTAHOBUTEIIbHBIX peakuuit c

UCITOJIb30BAaHUEM METO/Ia AJIICKTPOHHOTO OanaHca.

Teopusi 2NEKTPOIUTUUECKONW JAUCCOLMAIMU. DJIEKTPOJMUTHI U
HEAJIEKTPOJIUThL. KaTHOHBI, aHMOHBI. MEeXaHU3M JIMCCOIMAIIMU BEUIECTB C
pPa3IMYHBIMUA  BUJAMH XUMHUYECKOW CBA3U. CTeneHb JAUCCOLMAIUU.
CunbHBIC U cJ1a0ble SJICKTPOJIUTHI.

Peakniuu morHoro oomMeHa. Y CiIOBHS NMPOTEKAHKS PEaKIIUii HOHHOTO
oOMeHa, TIOJHBIE M COKpaméHHBIE HWOHHBIC YpaBHEHHS pEaKIui.
CBoiicTBa KHCJIOT, OCHOBAaHWW W COJICM B CBETE MPEJCTABICHUN 00
AJICKTPOJIUTHYECKON aucconuanuy. KadecTBEHHbIE pEeakIMhd HAa HOHBI.
[TonsiTHe 0 TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHME C  MOJECISIMM  KPHUCTAJUIMYECKUX  PEHIETOK
HEOPraHWYECKHUX BEIECTB — METAUIOB M HeMeTayioB (rpadutra u
anaMasa), CJOXHBIX BEHIECTB (XJopuJa HATpusA), HCCIEI0BaAHUE
3aBUCHUMOCTH CKOPOCTHM XUMHYECKOW pEakIMu OT BO3JICHCTBUA
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pa3IuYHbIX (PAKTOPOB, MCCIEIOBAHHUE 3JIEKTPONPOBOAHOCTA PACTBOPOB
BELIECTB, MpoIecca TUCCOUUALMU KUCIOT, IIe04Yeld U cojel (BO3MOKHO
HCII0JIb30BaHUE BUJIEO MaTepuasnoB), POBEICHUE OTIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU TPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3zoBaHMe ocajka, BbIJEIECHUE ra3a, oOpa3oBaHUE BObI), OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHUs, COSIUHEHHUS ), pacliO3HaBaHHUE
HEOPraHMYECKUX BEIIECTB C TMTOMOIIbIO0 KAUECTBEHHBIX PEaKIIMii Ha UOHBI,
pelieHre SKCIePUMEHTaIbHBIX 3a/1a4.

HeMeTaibl U UX cOeIMHEHUS

OO6mast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHue u (U3NYECKUe
CBOMCTBa MPOCTBHIX BEIIECTB — TajJOT¢HOB. XHWMHYECKHE CBONCTBAa Ha
npuMepe xjopa (B3aUMOJEHCTBHME C MeTaylaMH, HEMEeTajulaMH,
mienoyamu). XijaopoBojopos. ConsHast KUCIOTa, XUMUYECKHE CBOWCTBA,
nojiyueHue, npuMeHeHue. JlelicTBue xyopa U XJIOPOBOJOpPOAA Ha
OpraHvu3M uejioBeka. BakHelmume Xmopuapl M HUX HaX0XKJICHHUE B
IPUPOE.

O6mass xapakrepuctuka siaeMeHTOB VIA-rpynmel. OcoGeHHOCTH
CTPOCHMSI aTOMOB, XapaKTepHbIE CTEIEeHW OKHucieHus. CTpoeHune Hu
¢u3nueckre CBOMCTBA TPOCTHIX BEIIECTB — KHCIOpOAa U CEphL.
AnnoTtporHbie MOAN(PUKAIIMKA KACIOPOIa U Cepbl. XUMHUUYECKHE CBOMCTBA
cepol. CepoBofopo, CTpoeHUe, (PU3UUYecCKne M XUMHUYECKHUE CBOWCTBA.
Okcuapl cepbl Kak MPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, (HU3WYeCKMe U XUMHYECKHe CBoWcTBa (00Iue  Kak
NpeICTaBUTENsl Kjlacca KUCIOT H  crnenuduyeckue). XUMHYECKHE
peakiuu, JeXallue B OCHOBE IPOMBIIUICHHOTO CHoco0a MOMy4eHUs
cepHoil kucnoTel. [Ilpumenenne cepHoil KuciaoThl. COM CEPHOUM KUCTOTHI,
KauyeCTBEHHAs peakius Ha cyinbdaT-uoH. HaxoxneHnume cepel u €
COEMHEHUN B NMPUPOAE. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH CPEbl
COCIMHEHUSAMM cepbl (KUCIOTHBIE [OXKAM, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPALLCHUS.

OO6mrast xapaktepucTuka djemMeHTOB VA-rpynnbl. OcoOeHHOCTH
CTPOCHHMSI  aTOMOB, XapaKTEpHbIE CTENEHU  OKHUCIEHUs.  A3OT,
pacupocTpaHeHre B TpUpojae, (PU3NYECKUEe U XUMHUYECKHUE CBOMCTBA.
KpyroBopot a3zota B mpupone. AMMuUak, ero (pusndeckne 1 XUMHIECKHE
CBOMCTBa, MojgydeHue u npuMmeHeHue. Coam aMMOHUsA, UX (PU3HUECKUE U
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakiys Ha UOHBI
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aMMOHUS. A30THasi KUCIOTa, €€ MoIydeHHe, PU3NIECKHe U XUMUUYECKUE
cBoMcTBa (00IIMe KaK MPECTABUTEIS Kilacca KUCIOT U crienuduieckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMS B Kau€CTBE MUHEPAIBbHBIX
ynoopenuil.  XHMHUYECKOE  3arpsA3HEHUE  OKpYXaloled  cpenbl
COCIMHEHUSAMHM a30Ta (KUCJIOTHBIE JOXKAM, 3arpSA3HEHUE BO3yXa, MMOYBBI
u BoaoémoB). Dochop, amwrorponHele Moaubuxkanuu Gocdopa,
dusnyeckue u xumudeckue croiictea. Okcun pochopa (V) u dpochopuas
KACIOTa, (U3NYECKHMEe W  XUMUYECKHE  CBOMCTBA, IOJYy4YEHHE.
Ucnonb3oBanue ¢pochaTroB B KauecTBE MUHEPATIbHBIX yI0OPEHUI.

O6mas xapakrepuctuka saemeHToB [VA-rpynmbl. OcobGeHHOCTH
CTpPOEHHUSI aTOMOB, XapaKTE€pHbl€ CTENEHU OKHUCICHHs. YTJIepos,
AJUTOTPONHBIE MOAU(PUKALINU, PACTIPOCTPAHEHUE B MPUPOJIE, PU3NYECKUE
U XUMHUYecKue cBoiicTBa. Ancop6Ouusi. KpyroBopoT yriepoaa B mpHupoe.
Oxkcunpl yriaepona, ux (pU3MUYECKUEe U XMMUYECKHUE CBOMCTBA, JIEWCTBHE
Ha JKMBBIC€ OpPraHMW3Mbl, MOJY4YEHHE M TMPUMEHEHHE. DKOJIOTHYECKHE
npo0OsieMbl, cBsi3aHHbIE ¢ okcusioM yraeponaa (IV), runoresa riobaibHOTO
NOTEIJICHUsI KJIMMAaTa, MapHUKOBBIA 3 dekT. YronbHas KUcaoTa U e
colM, UX (QU3NYECKHe ¢ XUMHUYECKHE CBOICTBA, TOJyYeHHE W
IpUMEHEHHE. KauecTBennas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH |
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHWYECKHX BEHIECTBAX KaK O
COCIMHEHUAX yriepojga (MeTaH, 5TaH, OSTWIEH, AaleTHJICH, 3TaHOI,
TJIMLEPUH, YKCYCHasi Kuciota). [IpupoHble UCTOYHUKHU YTIJIEBOOPOIOB
(yroJsib, MpUPOAHBIA ra3, HEPTH), MPOIYKTHl UX MepepadoTKku (OEH3UH),
UX POJIb B OBITY M IPOMBIIIIIEHHOCTH. [oHSATHE 0 OMOTOTHYECKH BasKHBIX
BEIIECTBAX: JKUpaX, OelKax, yrieBojax — U UX POJU B KU3HU YeIIOBEKa.
MarepualbHOE ~ €IMHCTBO  OPraHWYECKMX WM HEOPraHM4eCKUX
COCIMHEHUM.

Kpemnunii, ero ¢puznueckne u XUMUYECKUE CBOMCTBA, MOJyUYCHUE U
npuMenenue. CoequHeHHsI KpeMHUs B npupoje. O01mue npeacTaBieHus
00 okcume kpemuus (IV) m kpemHueBoi kwuciore. CHUTUKATHI, HX
UCIIOJIb30BaHME B OBITYy, B  INPOMBILUIEHHOCTH.  BaHeiimue
CTPOUTENIbHBIE ~MaTepHasbl: KE€paMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobGnaeMbl 0€30MacHOro0 HMCHOJIb30BAHUS CTPOUTEIIBHBIX
MaTEPHAJIOB B TOBCEIHEBHOM )KU3HHU.

Xumuyeckuit IKCnepumenn .
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M3yueHHUE 00pa3ll0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOM
KHCJIOTBI, IMPOBEJACHUE KAUYECTBEHHBIX pPEAKUHMi Ha XJIOPHUA-HOHBI U
HaONIOICHUEe TPHU3HAKOB HX MPOTEKaHUsS, ONBITHI, OTpaKarollue
¢u3nueckre W XUMUYECKHE CBOICTBAa TajOT€HOB W WX COEIWHEHUU
(BOBMOKHO  MCIOJb30BAHME BHJIEOMATEPUANOB), O3HAKOMJICHHE C
oOpa3laMu XJIOPUAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C 00pa3laMu cepbl
U e€ COeNMHEHMSIMHU (BO3MOXKHO HCIIOJB30BaHUE BUIECOMATEPUAIIOB),
HaOMIOJIeHHe  mpolecca OOYrJIMBaHWS — caxapa MOoJ  JeHCTBHEM
KOHIEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3yYEHHUE XMMHUYECKUX CBOMCTB
pa30aBIEHHON CepHOM KUCIOTHI, MPOBEJACHUE KAaUeCTBEHHON peakuu Ha
cynbdar-uoH u HaOIIOeHNEe PU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
¢u3nuecKUMH CBOMCTBaMU a30Ta, (ochopa 1 UX COeTMHEHUN (BO3ZMOKHO
UCIIOJIb30BaHUE BHJIEOMATEPHATIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX
yInoOpeHuii, TmoJlyueHue, coOupaHHe, pacro3HaBaHUE U HU3YyUYCHHE
CBOICTB aMMMaKa, MPOBE/ICHNE KaUeCTBEHHBIX Peaklii Ha MIOH aMMOHUS
U docdaT-uOH U U3yUYEeHHE NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON  a30THOM  KUCJIOTBI C  MeIbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE MozeNen
KPUCTAINTMYECKUX PEIIETOK anMasa, rpadura, QynepeHa, 03HaKOMIICHHE
C TIPOIECCOM aJCOpPOIMH PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM
yraéM U yCTPOMCTBOM  MPOTHBOTrasza, IMOJy4YeHHe, coOupaHue,
pacro3HaBaHWE M M3YYEHUE CBOWCTB YTIJIEKUCIOrO Tra3a, MPOBEJICHHE
KayeCTBEHHBIX pEaKIMii Ha KapOOHAT W CWJIMKAT-UOHBI U HM3YyUYCHHE
IPU3HAKOB HMX MPOTEKAaHUsS, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHON
IPOMBIIIJIEHHOCTH, PELIEHUE HSKCIEPUMEHTANBHBIX 3a7ad IO TeMe
«Baxaenmue HeMeTaJUIBI ¥ UX COETMHEHUS).

MeTaJjibl 1 X COCTUHEHHS

OO0mrast xapakTepUCTHKAa XUMHYECKHX AJIEMEHTOB — METajUIOB Ha
OCHOBaHMU HX TNoJioxkeHus B llepuonnueckoil cucTeMe XUMHUUYECKUX
sanementoB J[. . MenpaeneeBa u crpoenusi atomoB. CTpoeHUE METAIIIOB.
Merannuyeckast CBsI3b M METAJNIMUECKash KPUCTAJUIMYEcKas pPelETKa.
DNEKTPOXUMUYECKUN pAl  HANpsHKEHUW MeTauioB. Duznueckue U
XAMHYECKHE CBOWcTBAa MeTamioB. OOmme CcnocoObl  MOyYeHHUS
MeTaiuioB. IloHATHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI
ux oT Koppo3uu. CraBbl (CTallb, YYT'yH, JIOPATIOMUHUN, OpOH3a) U UX
IPUMEHEHHE B OBITY U TPOMBIIIJIEHHOCTH.

[[lenoynble MeTauibl: TonoxkeHue B Ilepuoguueckoil cucreme
xuMuuyeckux siemeHToB J[. WM. MeHneneeBa, CTpOCHHME HX aTOMOB,
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HaxoXJeHue B mpupoje. Puznueckue M XUMUUYECKUE CBOICTBa (Ha
npuMepe HaTpusi U Kanus). OKCUAbl U THUAPOKCUILI HATPUS U Kaywsl.
[IpriMeHeHnEe MENOYHBIX METAUIOB U UX COSTUHEHUM.

[IlenoyHO3eMENBHBIC METAJIbl MAarHUM W KaJbIUM: MOJOXCHHUE B
Ilepuonnueckon cucreme xumuueckux anemeHtos JI. 1. Menneneesa,
CTPOEHHME HX AaTOMOB, HaxoXkJAeHHUEe B mpupone. Dusnueckue u
XAMHYECKHE CBOMCTBA MAarHus W Kaiablids. BaxHeHIne COeIUHEHUS
Kalnblus (OKCUM, THUAPOKCHUI, coyir). KECTKOCTh BOJBI U CIOCOOBI €€
YCTpPaHEHHUS.

AnoOMUHMI: TIOJIO)KeHUE B [lepuonueckol CUCTeME XMMHUYECKUX
sanemenToB [I. 1. MeHieneeBa, CTpO€HUE aTOMa, HAX0KAEHUE B IPUPOJIE.
dusnyeckne W XUMHYECKUE CBOWCTBA alMiOMUHMS. AMQOTEpHBIC
CBOICTBA OKCHJIa U TUIPOKCHUJIA ATTFOMUHMUSL.

Kenezo: monoxenue B Ileppoamyeckor CUCTEME XUMHUYECKUX
anemeHToB [. V1. MeHieneeBa, CTpOCHUE aTOMa, HAX0KAECHUE B IPUPOJIE.
®u3nYecKue U XUMMUYECKHE CBOMCTBA kene3a. OKCUbl, TUIPOKCUILI U
cosmm xene3a (I1) u sxenesa (I11), ux cocraB, CBOMCTBA U MOJTyYCHUE.

XumuuecKkuii IKCnepumenm:

03HAaKOMJICHHE ¢ 00pa3llaMu METAJIJIOB U CILIABOB, MX (U3UYECKUMU
CBOWMCTBAMH, M3Y4YEHUE PE3YJbTATOB KOPPO3UHU METAIOB (BO3MOKHO
UCIIOJIb30BaHUE BHUECOMATEPHATIOB), OCOOEHHOCTEH B3aUMOCHCTBUS
OKCHJa KaJlbllud W HATpUsi C BOAOM (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEpPUAJIOB), UCCJIEAOBAHUE CBOMCTB >KECTKOM BOJBI, IMpoliecca
ropeHus  ’kejie3a B KUciopoie  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS Kaue€CTBEHHBIX pPEaKIUil Ha
WOHBI: MarHus, KaJbllUs, aJIlOMUHUSA, ITUHKa, *Kene3a (II) u xenesza (III),
menu (II), HabmrogeHe W OMMCaHUe TPOLIECCOB OKPAITMBAHUS IUIAMEHHU
WOHAMHM HATpus, Kalus U Kaldblugd (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEpHAJIOB), HCCIeA0BaHUEe aM(pOTEPHBIX CBOMCTB THIPOKCHIA
ATIOMHUHUS Y THUAPOKCUIA IIUHKA, PEIICHUE 3KCIEPUMEHTAIbHBIX 3aJa4
110 TeMe «BakHenuye MeTalibl U UX COCTUHEHUS Y.

XuMHS U OKpPY:KaKIIasi cpeaa

BemectBa w wmarepuanbl B IOBCEIHEBHOM JKM3HM 4YEJIOBEKA.
besomnacHoe MCmob30BaHUE BEIIECTB M XUMHYECKHX PEAKIIUN B OBITY.
[TepBas momons Npu XUMHUYECKUX OKOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpyXkKawlluei cpeabl (mpeaenbHas
JIOMyCTHMasl KOHIIeHTpalusa BemiecTB, nanee — I[IJIK). Ponp xumuu B
PEIICHUHU SKOJIOTHYECKUX TPOOIeM.
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Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3uoB MaTepuasoB (CTEKJIO, CIUIaBbl METAJIJIOB,
MOJINMEPHBIE MaTePUaJIbl).

Mescnpeomemmubnie ceasu

Peanuzanmst MEXMpeIMETHBIX CBS3€H NMPU U3YYCHHH XUMHUH B 9
KJIaCCe OCYILECTBISETCSA Yepe3 UCIOIb30BAHUE KAK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHW, TaK W TIOHSITHHA, SIBJISIONIUXCS CUCTEMHBIMH JIJIS
OTJEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBeHHO-HAYYHBIC TIOHATHS: HAyYHBIH (akT, TUIIOTE3a,
3aKOH, TEOpHsl, aHalu3, CHUHTE3, KJIacCU(PUKALMS, TEPUOJAUYHOCTD,
HAOJIIOIEHUEe, HKCIIEPUMEHT, MOJECIUPOBAaHUE, HU3MEpPEHUe, MO/IEb,
SIBJICHHUE, TAPHUKOBBIN 3P EKT, TEXHOJIOTHS, MaTCPUAITBI.

dwusuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIU]I,
U30TOMbI, PAaJUOAKTUBHOCTb, MOJEKYJa, OJIEKTPUYECKUN  3apsf,
NPOBOJIHUKH, TIOTYTIPOBOHUKH, TUIIEKTPUKH, (POTORIEMEHT, BEIIECTBO,
Teno, O00BEM, arperaTHoe COCTOSIHHME BEIECTBa, Ta3, pacTBOp,
pPacTBOPUMOCTb, KpHUCTAJUIMUECKass pemérka, CIUIaBbl, (QU3NYECKUE
BEJIMYMHBI, €IMHULIBI U3MEPEHHSI, KOCMUYECKOe TPOCTPAHCTBO, TUIAHETHI,
3BE3161, CoHILE.

buonorusi:  ¢orocunres, abixaHue, Ouocdepa, OIKOCUCTEMA,
MUHEpaJIbHbIE  yA0OpeHHs, MUKPO3JIEMEHTHI, MaKpO3JIEMEHTHI,
UTaTENIbHBIE BEIIECTRA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIbI, TOPHBIC TTOPOIBI,
MI0JIC3HBIE MCKOIAEMBbIE, TOTJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
o XUMMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHMUMA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yNbTaThl OCBOEHHUS MPOrPaMMBI  OCHOBHOT'O
oO1rero o0pa3oBaHus JOCTUTAIOTCS B X0J1€ 00Y4YEeHHs] XUMUU B €IUHCTBE
y4eOHOH ¥ BOCHHUTATENBHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH ~ POCCUUCKMMHU  COLMOKYJIbTYPHBIMH U  JIyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATBIMH B OOIIECTBE MpaBHJIAMH W
HOPMaMH{ TIOBEJIEHUSI W CHOCOOCTBYIOT IIpolleccaM CaMOITO3HAHUS,
CaMOPa3BUTHUS U COLMATM3ALNN O0yYarOIUXCA.

JIMYHOCTHBIE pPE3yJABTaTHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS
PYKOBOJICTBOBATbCS CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIUN H
paciIMpeHne OTbITa IeATETPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpUOTHYECKOT0 BOCIIUTAHUSI:

[ICHHOCTHOT'O OTHOIIEHHWS K OTCUYECTBEHHOMY KYJIBTYPHOMY,
HUCTOPUYECKOMY M HaydyHOMY HACIeIHWI0, TOHMMaHUS 3HAYECHUS
XAMUYECKOIl HayKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOW HH(pOpMaImeil o MepenoBBIX JOCTHKEHHUAX U
OTKPBITUSIX MHUPOBOW W OTEUYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTU B
HAaYYHBIX 3HAaHUAX 00 YCTpOWCTBE MHpa U OOIIECTBA;

2) TPaKAaHCKOT0 BOCTIMTAHHUS:

NpEACTAaBICHNUS O  COUMANBHBIX  HOPMax W IpaBUIIax
MEXJIMYHOCTHBIX ~ OTHOIIEHHH B  KOJUJICKTHBE, KOMMYHUKATHBHON
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOW, YUeOHOMCCIIe10BATEIbCKON,
TBOPYECKOM ®  JPYrMX BUAAX JIEATENBHOCTH, TOTOBHOCTH K
pa3zHOOOpa3HON COBMECTHOW JAEATEIbHOCTH NP BHIMIOJHEHUN Y4E€OHBIX,
NIO3HABATEJIbHBIX 3a]a4, BBIOJHECHUN XUMUYECKUX OSKCIIEPUMEHTOB,
CO3/1aHWU YYEOHBIX IMPOEKTOB, CTPEMJICHHS K B3aHMMOINOHMMAHUIO U
B3aMMOIIOMOIIIM B TpOIEcCEe 3TOI y4yeOHON IesTeNbHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE IMOBEACHHME W TOCTYNKH CBOUX TOBApHILIEH C MO3ULHU
HPaBCTBEHHBIX W MPABOBBIX HOPM C Y4E€TOM OCO3HAHUS MOCIEACTBUN
HOCTYTIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS

MHUPOBO33PEHUYECKHE MPEJCTABICHUS O BELIECTBE M XUMHYECKOMN
pEaKIui, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIIOIIME OCHOBY JJII TIOHMMAaHUSI CYIIHOCTH HAay4YHOW KapTHHBI
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MHpa, TMPEACTaBICHUs] OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PpPa3BUTHS
MIPUPO/JIbI, B3AUMOCBSA3SX YEJIOBEKA C MPUPOJHON CPEloi, O PO XUMUHU
B [IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHbIC HA TMOJYyYEHHE HOBBIX
3HAHUW 10 XHUMHHM, HEOOXOJHMMBIC [Jii OOBSICHEHHs] HaOII0TaeMBbIX
OpOLECcCOB M SIBICHWI, T[O3HABAaTEeNbHOW, WH(GOPMALMOHHON H
YUTATEIBCKOM KYJIBTYpbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATypPOH, JOCTYIHBIMU
TEXHUYECKUMU CPeACTBAMH MH(GOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K 00YyUEHUIO U TIO3HAHUIO, JTI0003HATEIIBHOCTh, TOTOBHOCTH
U CIOCOOHOCTh K CaMOOOpa30BaHMIO, MIPOCKTHON M MCCIIEIOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAMpPABICHHOCTH U YPOBHS
o0y4eHUs B TaJIbHEHIIIEM;

4) opMupoOBaHHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHHUE IIEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 IKW3HU, OCO3HAHUE
MOCJICACTBUA W HENPHUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOJIICHUS
AJIKOT0JISI, HAPKOTUKOB, KYpeHUs1), HEOOXOJUMOCTH COOJIIOCHUS TPaBUII
6e3omacHOCTU Mpu OOpalIeHUH ¢ XUMHYECKMMH BEIIeCTBAMHU B OBITY U
pEANbHOM )KU3HU;

5) Tpy/10BOI0 BOCIIMTAHUSI:

UHTEpEeC K TMPAKTHYECKOMY U3y4YeHHIO Tpodeccuii U Tpyna
pPa3sIUYHOIO pPOJa, YBAXKEHHE K TPYAy M pe3ylbTataMm TPYJIOBOM
JESITENHHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHsSI TIPEIMETHBIX 3HAHUH
0 XUMHH, OCO3HAHHBIM BBHIOOP HMHAMBUAYAJTBHON  TPAeKTOPUH
NpOJOJKEHUST 00pa3oBaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CITIOCOOHOCTH K XHMHH, OOIIECCTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH,
yCTEeHON MPo¢eCCHOHANBHON NESITEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX
YMEHHH, TOTOBHOCTb aJJalITUPOBATHCS B IPO(PECCHOHATILHON Cpeie;

6) 3K0JOrH4eCKOro BOCTIMTAHHUSI:

AKOJIOTUYECKU IIeJIeCOO0pa3HOe OTHOUIEHHE K TPUPOJAE Kak
UCTOYHUKY >XKU3HM Ha 3€emile, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHHE
LEHHOCTU 370poBOro M Oe3omacHOro oOpasza >KHW3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (hM3MUECKOMY M TICUXUUYECKOMY 37]0POBBIO,
OCO3HAHHE IIEHHOCTU COOJIOJICHUS MTPaBWJI 0€30MMaCHOTO MOBEACHUS TPU
paboTe c BemecTBaMH, a TAK)Ke B CHUTYaIUSIX, YTPOKAIONIUX 3I0POBBIO H
JKU3HU JI0JICH;
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CIIOCOOHOCTH TPUMEHSITh 3HAHUS, IOJyYaeMble MPU HU3YYCHUU
XUMUHU, IJI PEIICHUS 3a7ad, CBA3AHHBIX C OKpYXKAloUed MNpPUPOIHOM
CpeIoid, JJisl TIOBBIIICHUSI YPOBHS SKOJIOTMYECKON KYJIBTYPhI, OCO3HAHUS
I00aTBbHOTO XapaKTepa AKOJOTUUECKUX MPOOJIeM U MyTed UX PEIICHUS
MOCPEJICTBOM METOJIOB XUMHH, SKOJOTHMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAThCS KM B IO3HABATEJIbHOM, KOMMYHUKATUBHOW U
COLMAJIBHOM IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B coctaBe MeTanpenMeTHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBIE IS
dbopmMupoBaHus MUPOBO33PEHHUS OOIICHAYYHBIC MMOHATUS (3aKOH, TEOPHS,
NPUHITUII, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIIEPUMEHT U JIPYTroe.),
KOTOPBIE UCIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MpeaMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHUM W3 ATUX MPEIMETOB (HOPMHUPOBATH
npeACTaBICHUE O 1IEJIOCTHON HAay4YHOW KapTUHE MHUPA, U YHUBEPCAIbHbIC
y4eOHbIe NEeNUCTBUS (mo3HaBaTeNbHBIC, KOMMYHHUKATHUBHBIE,
PEryJsTHUBHBIE), KOTOpbIE 00ecriedynBalOT (HOPMUPOBAHHNE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY  IUIAHHUPOBAHUIO W OCYIIECTBJICHUIO  Yy4eOHOU
JESITEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eificTBUS

ba3oBble ornueckue AecTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIpU
OCBOCHUHU 3HAHMI: paCKpbIBATh CMBICI XUMUYECKUX MOHATUN (BBIIEISATDH
UX XapaKTepHbIE MPHU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C JIPYTUMHU
MOHSTHSIMHU), HCIOJb30BAaTh TMOHATUS JUISI OOBSCHEHHUS OTIEIbHBIX
GakTOoB W  SBIEHUN, BHIOMPATh OCHOBAaHUS W KPUTEPUH IS
KJIacCu(UKAIMM  XUMUYECKHX BEHIECTB W XUMHUYECKUX PpEaKIIuil,
yCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIC CBSI3HM MEXAY OOBEKTaMU
U3YUYEHHUs, CTPOUTHh JIOTUYECKUE  pacCyXJAeHUs  (MHIYKTUBHBIE,
NEIyKTUBHbBIE, 10 aHAJIOTHH ), 1€TIaTh BHIBOJIBI U 3aKIIOUEHNUS;

yMEHHUE MPUMEHATH B Mpoliecce MO3HAHUS MOHATUS (IPeAMETHBIE U
MeETanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIOJIb3YEMbIE
B XUMUH, TPEOOPa30BHIBATH TMPOKO MPUMEHSIEMbIE B XUMHH MOJICTHHBIC
NpEACTaBICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIE€MEHTAa), XUMUYEecKas
dbopMyna U ypaBHEHHE XUMHUYECKON pEaKIM — MPHU PEIICHHH y4eOHO-
MO3HABATENbHBIX 3aJlad, C Y4YETOM H3THUX MOJEIbHBIX MPEICTABICHUN
BBISIBJIATH M XapaKTEPU30BaTh CYHIECTBEHHbIE NPHU3HAKU H3y4aeMbIX
O00BEKTOB — XMMHYECKHX BEIIECTB U XUMHUYECKUX PEAKIHi, BBISBISAThH
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oOme  3aKOHOMEPHOCTH,  NPUYMHHO-CIEJACTBEHHBIE  CBS3U W
MPOTUBOPEYUHS B U3YIAEMBIX TPOIECCAX U SIBICHHSIX.

Ba3oBble ucciienoBarebCKue 1eiiCTBUA:

YMEHHE HCIIOJIb30BaTh IIOCTaBJICHHBIC BOIPOCH B KadyecTBE
WHCTPYMEHTA MTO3HAHHUS, a TAK)KE B KAYECTBE OCHOBBI JIsl (POPMHUPOBAHUS
TUIIOTE3BI IO MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

NpHOOPETCHHE OMbITa IO IUTAHWPOBAHWUIO, OpPTaHWU3AIMH U
NPOBEJICHUIO YYCHHUYECKUX DKCIICPUMEHTOB, yMCHHE HaOI0IaTh 3a
XOJIOM TIpoIiecca, CaMOCTOSTEILHO IPOTHO3MPOBATH €r0 Pe3yJbTarT,
dbopMynrpoBaTh 000OIICHNS W BBIBOJBI IO PE3yJIbTaTaM IPOBEIEHHOTO
OTIBITa, UCCIICIOBAHUS, COCTABIIATH OTYET O MPOJICTAaHHOW padorTe.

Pab6ora ¢ undgopmanmueii:

YMCHHE  BbIOMpATh, aHAJIU3UPOBATH M  WHTCPIPETUPOBATH
WH(POPMAIIMIO Pa3IMYHBIX BUAOB U (OPM IPEJICTABICHUS, MOTydaeMyIO
U3 Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs JTUTEPATypa XHUMHYECKOTO
coJiepKaHMs, CIpaBOYHBIC MOCOOMs, pecypchl MHTepHETa), KpUTHUECKH
OIICHMBATh MPOTUBOPECUNBYIO M HEJIOCTOBEPHYIO HH(OpPMAIIHIO;

yYMEHHE MPUMEHSATh Pa3IMuHble METOJBl U 3alpOChl IPU TOUCKE U
otOope mH(pOPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX IS
BBIMIOJTHEHUSI YUY€OHBIX M TMO3HABATENbHBIX 3a7a4 ONpEe/eIEHHOTO THIa,
NpUOOpETeHHE OMbIiTa B 00JIACTH HCIOJIb30BaHUS HMH(POPMALMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTUHM, OBJAJIEHUE KYJIbTYpOil aKTUBHOIO
UCTIOJIb30BAHUS  PA3MYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITEIHHO
BBLIOMpATh ONTUMAJIbHYIO (OpMy TIpeAcCTaBieHUs WHOOpPMAUM U
WUTIOCTPUPOBATh ~ pelllaeMble  3aayd  HECJIOXHBIMH  CXEMaMH,
ayuarpaMmMamMH, IpyruMu ¢popMamMu rpaduku U UX KOMOUHAIIUSMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATH B TMpOIECCe y4EOHOU U
UCCIIEIOBATEICKON  NIEATENbHOCTH  HMHQOpMAIMI0O O  BIUSHUH
IPOMBIIIEHHOCTH, CEIBCKOTO XO3SMCTBA M TPAHCIOPTa HAa COCTOSHHE
OKPYKarOUIEN MPUPOJHON CPEIBL.

KoMMyHUKATHBHbIE YHHBEpPCAJbHbIE YUeOHbIEe 1eiiCTBUA:

YMEHHMS 3aJlaBaTh BOMPOCHI (B X0JIe Auajaora u (WIiM) JUCKYCCUH) 1O
CYIIECTBY OOCYXXKIaeMOil TeMbl, (POPMYyIUpPOBATH CBOU MPEIIOKCHUS
OTHOCHUTEIHHO BBITIOJTHCHHSI TIPEJITIOKEHHOM 3a/1a4H;

YMEHHS TIPENICTABIATH MOJYyYEHHBIE PE3yJbTaThl MO3HABATEIHHOM
JESTENHPHOCTH B YCTHBIX M MHUCHbMEHHBIX TEKCTAaX; JENaTh MPE3CHTAIUIO
PE3YJIBTATOB BBITIOJIHCHHSI XUMHUUYECKOTO IKCTIEpUMeHTa (J1ab0paTopHOTO
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OmbITa, JTA0OPATOPHON pPabOTHl MO HCCIEIOBAHUIO CBOWMCTB BEILECTB,
y4eOHOI0 MPOEKTa);

YMEHHS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHON W MCCIICIOBATEIIBCKON JEATEIBHOCTH TIPU PEIICHUH
BO3HMKAIOMIMX TpoOJeM Ha OCHOBE YyuéTa OOIMX HWHTEPECOB U
COTJIACOBaHMS TO3ULMKN (0OCYXIEeHHUsI, OOMEH MHEHHSIMHU, «MO3TOBBIC
MITYPMBI», KOOPJWHAIIMS  COBMECTHBIX  JICHCTBUH,  OTMpEeICHHUEC
KPUTEPHUEB TIO OIICHKE KadueCTBa BHIMOJTHEHHOW paOOTHI U IpyTHE).

PeryisiTuBHBIe YHUBEPCAJIbHbIE YUeOHBIE AeiiCTBHS:

YMEHHE CaMOCTOSITENIbHO  OMpPENENsITh e JACSTeTbHOCTH,
IUTAHKPOBATh, OCYIIECTBIIATh, KOHTPOJUPOBATh U NPH HEOOXOIUMOCTH
KOPPEKTHPOBAaTh  CBOIO  JEATEIBHOCTh,  BBIOMpATh  HamOoJee
3¢ (peKTUBHBIC CIOCOOBI pEIICHUs yYeOHBIX W TO3HABATEIBHBIX 3aj1ad,
CaMOCTOSITCJILHO COCTABJIATH WM KOPPEKTUPOBATh IMPEIIOKCHHBIN
QITOPUTM JCHCTBUU TIPU BBIMOJHCHUU 33JJaHUK C YYETOM IOJTydEHUS
HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTaX — BEIISCTBAX M PEAKIUAX,
OILICHWBATh COOTBETCTBUE IMOIYYCHHOTO pe3yibTaTa 3asBICHHOW IIEIH,
YMEHHE HCIOIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IMpeasiaracMble B
YCIIOBUU 3aJIaHUM.

MNPEAMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX Pe3yJIbTaTOB MO OCBOCHUIO 0053aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOrO  JaHHOW  denepanbHOil  paboueit
IPOrPaMMOM, BBIJCNSIOT: OCBOCHHBIE 00YUYaIOMIUMHUCS Hay4YHbIC 3HAHUA,
YMEHHUS U CHOCOOBI JEUCTBHM, BUIBI ACATEIBHOCTUA IO TOJIYYEHHUIO
HOBOT'O 3HAHMSI, €0 MHTEPIIPETAIH, TPEOOPa30BAHUIO0 U MPUMEHEHHUIO B
Pa3TUYHBIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

K konmy oOydenus B 8 kJlacce mpeaMETHBIE pE3yJbTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Yy
o0y4Jarommxcs YMEHUM:

¢ pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSATHNA: aToM,

MOJIEKYyJIa, XUMUYECKHA SJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJTHOPOJHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCUTENbHAS aTOMHAasT W MOJEKYJSIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JI0JISI XUMUYIECKOTO
AJIEMEHTa B COCAMHEHHH, MOJISIPHBIA OOBEM, OKCHI, KHCIIOTa,
OCHOBaHHE, COJTb, AIIEKTPOOTPHUIIATEITLHOCTD, CTECTICHb
OKHUCJICHHS, XMMHYECKasl PeaKius, KIacCU(UKAIUS PEaKIUi:
peaKknuu  COSAMHEHUS, PEAaKIUA  Pa3JIOKCHHs,  PEaKIuu
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3aMelIeHUs, peakiuu OO0MEeHa, 07K30- U HHIAOTEPMHUYECKHUE
peakiuu, TerIoBoi A3 PeKT peakuuu, siAPO aToMa, JIEKTPOHHBIN
ClIOM aroma, aToMHas OpOUTallb, PaAUyC aToMa, XUMHUYECKas
CBSI3b, MOJISIpHAs M HEMOJSpHAs KOBAJEHTHAsl CBsI3b, HOHHAs
CBSI3b, MOH, KaTUOH, aHWUOH, PAaCTBOP, MaccoBas J0Jis BEIIeCTBa
(Mpo1eHTHAsI KOHILIEHTpAIIMsl) B PaCTBOPE;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSITUN
U TPUMEHATh OSTU TOHATUS TMPU OMNHCAHUM BEHIECTB M HUX
IIPEBPAILCHUM;

UCIIOJIB30BaTh XUMHYECKYIO CHUMBOJIMKY JUISS COCTaBJICHUS
dbopmys BEIIECTB U ypaBHEHUN XUMUUECKUX PEAKIIUM;
OTPENENIATh BaJCHTHOCTh AaTOMOB »JJEMEHTOB B OWHApHBIX
COCIMHEHUSAX, CTENEHb OKHUCJICHUS OJJIEMEHTOB B OWHAPHBIX
COCMHEHUAX, NPUHAJIC)KHOCTh BEIIECTB K OMNPEIeIEHHOMY
KJIacCy COCIMHEHWH 1o (dopMynaMm, BHUJ XUMHYECKOW CBS3U
(KoBaJICeHTHAs ¥ HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSAX;
packpbiBaTh cMmbIch [lepuoanueckoro 3akona Jl. . Menneneesa:
NEMOHCTPUPOBATh TOHUMAHHUE MEPUOAUYECKONW 3aBUCHMOCTH
CBOMCTB XHMMHUYECKHX JJIEMEHTOB OT MX TOJOXKEHUS B
[lepuoanyeckoi cucteMe, 3aKOHOB COXPAHEHUSI MACChl BEIIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HHs, 3aKOHa
ABorajipo;

OMHUCHIBATH M XapaKTepu3oBaTh  TabmuuHyo  (opmy
[lepuognyeckoil CHUCTEMbI XUMHUYECKHX 3JIEMEHTOB: Pa3inyaTh
MOHATUS «rJaBHas mnoarpymnma (A-rpynma)y» U «moOodHas
noarpynna (b-rpynma)», wmamaeie W OONBIIME  TIEPUOMIBI,
COOTHOCHTH O0O3HAYECHHs, KOTOpbIE HMEIOTCS B TalIuUIEe
«lleppogmueckas cucrteMa XuMHYeCKuX odiemeHtoB /[l M.
MeHnneneeBay € YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj sapa, ooiiee
YUCJIO OAJIEKTPOHOB M pACIpENETICHUEe HUX MO AJIEKTPOHHBIM
CJI0SIM);

KJIacCU(UIIUPOBATh XWMUUYECKHE DJIEMEHTHI, HEOPTaHUYEeCKHE
BEIIECTBA, XUMHUYECKUE peakuuu (10 4YUCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIINU BEIIECTB, MO TEIIOBOMY dhdeKTy);
XapaKTepru30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
BEIIECTB  PA3JIMUHBIX  KJIACCOB, MOATBEp:kKAasi  OINKCaHUE
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NpUMEPaMU  MOJIEKYJISIPHBIX ~ YPaBHEHHUM  COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
MPEBPAILICHUN B Pa3JIMYHbBIX YCIOBUSX;

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI
BEIIECTB, MACCOBYIO JIOJI0 XUMUUYECKOTO 3JIEMEHTa Mo GopmyJie
COEIMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH
pacuéThl O YPAaBHEHUIO XUMHYECKOU PEAKIINY;

MPUMEHSTh OCHOBHBIE ONEPAIMUA MBICIUTEIBHON AEATEIIbHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHHE, O00O0OIICHUE, CHUCTeMaTH3alIMIo,
KJIacCU(UKAINIO, BBISIBIICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3EH —
JUISE M3YYEHHUsS] CBOMCTB BEHIECTB WU XUMHUYECKHX pPEaKIUi,
€CTEeCTBCHHO-HAyYHbIE METOJbl TO3HAHUS — HaOIIOJEHUE,
U3MEPEHUE, MOJCIMPOBAHKUE, DKCIIEPUMEHT (peajbHbId U
MBICJIEHHBIN );

CIe0BaTh IpaBUIaM TMOJb30BAHUS XHWMHUYECKON TMOCYJI0W U
1abopaToOpHBIM 00OpPYIOBAaHUEM, a TaKXKe IMpaBUiIaM OOpalieHus
C BEUIeCTBAMM B COOTBETCTBUM C HMHCTPYKUUSIMH IO
BBIMIOJTHEHUIO ~ JTAOOPATOPHBIX ~ XUMHUYECKUX  OIBITOB IO
MOJIYYEHUIO U COOMPAaHMIO Ta3000pa3HbIX BEIIECTB (BOJOPOJA U
KHCIIOPOJIa), MPHUTrOTOBIEHUIO PACTBOPOB C  ONPEAEIEHHOMN
MAacCOBOM JI0JIEM PACTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH U
IPOBOJIUTh XUMHUYECKHE HKCHEPUMEHTHl 10 paCIO3HABAHUIO
pacTBOpPOB IIENOYEN M KHUCIOT C IOMOUIBI0 HWHIWKATOPOB
(makmyc, dheHondTaaenH, METUJIOPAHX U IPYTHE).

K koHmy oOyuenuss B 9 KJjacce MNpeAMETHBIE pe3yJabTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  C(HOPMHPOBAHHOCTH Yy
o0y4Jarommxcs YMEHUM:

PacKpbpIBaTb  CMBICI  OCHOBHBIX  XUMHYECKHX  ITOHATHUU:
XUMHUYECKHM DBJIEMEHT, aTOM, MOJIEKYJld, MOH, KaTHOH, aHHOH,
IIPOCTOE  BELIECTBO,  CIIOXKHOE  BEIIECTBO,  BAJEHTHOCT,
AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJICHHS, XHMHUYECKas
peakius, XMMAYECKas CBSI3b, TETIOBOM A(DPEeKT peakuuu, MOIb,
MOJIIPHBI  00BEM, pacTBOpP, DIEKTPOJIHUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALINS, PEAKIIMd HOHHOIO0 OOMEHa,
KaTaJIM3aTop, XUMHUYECKOE  paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIIbHBIC
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peaKUHUH,  OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONUs, aM@POTEPHOCTb, XUMHUYECKAs
CBsI3b (KOBaJICHTHAs, MIOHHAsI, METAJUIMUECKasl), KpUCTAIIMUECKast
pelIéTKa, KOppo3usi METAJIOB, CIUIABbl, CKOPOCTh XUMHUUYECKOU
peakuuu, TpeaenpbHo  jgomyctuMmas — KoHueHtpauus —[IIK
BEILIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHI
U TPUMEHATh OSTU TOHATUS TMPU OMNHCAHUM BEHIECTB M HUX
IIPEBPAILCHUM;

UCIIOJIb30BaTh XMMUUYECKYI0 CHUMBOJIMKY [UJI1  COCTaBJICHHS
dbopmys BEIIECTB U ypaBHEHUN XUMUUECKUX PEAKIIUM;
OTPENIENIATh BAJCHTHOCTh W CTEMEeHb OKHUCIEHUS XUMHUYECKUX
3JIEMEHTOB B COEJIMHEHUSX Pa3IUYHOTO COCTaBa,
NPUHAJICKHOCTh  BEHIECTB K  ONPEACIEHHOMY  Kjaccy
coefuHeHu 1o  (opMynam, BHUI ~ XUMHUYECKOH  CBS3U
(KoBaJIeHTHAs, MOHHAs, METaJUInYecKas) B HEOPTraHMYECKUX
COCIMHEHUSAX, 3apsAJl UOHA 0 XUMHYECKOU (opmylie, xapakTep
cpeabl B BOJAHBIX pAacTBOPaX HEOPraHUYECKUX COCAUHEHUW, THUIl
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona [[. . Menneneesa
U JEMOHCTpUpPOBaTH €ro MOHUMAaHHWE: ONUChIBATh U
XapakTepusoBaTh Tabnuunyo Gopmy [lepuonnyeckoit cuctembl
XUMUYECKUX  JJEMEHTOB: pa3nyaTb MOHATHS  «TJaBHAs
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymma)y,
MaJible U OOJIBIITNE TIEPUOIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPhIE
UMEIOTCA B MEPUOAMYECKOM  Tabiuile, C  YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHUYECKHX 3JIEMEHTOB
(coctaB ® 3apanm sapa, oOmee YuciIo  AIEKTPOHOB U
pacmupeniefieHue X IO AJIEKTPOHHBIM CJI0SIM), OOBSCHATH 00IIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOICTB »JJEMEHTOB U HUX
COEIMHEHUI B Mpe/eiaX MalblX NEPUOJIOB U TJIABHBIX NOATPYHIT
C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XWMUUYECKHE DJIEMEHTHI, HEOPTaHUYEeCKHE
BEIIECTBA, XUMHUYECKUE peakuuu (10 4YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TETUIOBOMY 3(dekTy, mo
U3MEHEHHUIO CTENEHEN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTH) oOmME U crnenupuuecKue
XUMUYECKHE CBOMCTBA MPOCTBIX U CIOXHBIX BEIECTB,

24



MIOATBEPKAAsT ONKMCAHUE NPUMEPAMU MOJEKYJSPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOILUX XUMUYECKUX PEAKIUN;
COCTaBJIATH YPABHEHMsI  DJIEKTPOIUTUYECKOW  JTHCCOLMALMHU
KHCJIOT, LIEJIOYEH U COJIEM, IIOJIHBIE U COKPALIEHHbIE YPAaBHEHMUS
peaxkuui HOHHOTI'O oOMeHa, ypaBHEHUA peaKLuii,
NOATBEPKIAIOLIIMX CYIIECTBOBAHUE I'€HETHUUECKON CBSI3H MEKIY
BEILECTBAMU PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh  OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii TMOCPEeACTBOM COCTaBJIEHUSI 3JIEKTPOHHOro OanaHca
JTUX PEaKLUu;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHUS, BO3MOKHOCTH MIPOTEKAHUS XUMUYECKUX
NPEBPALIECHUN B PA3JIMYHBIX YCIOBUSAX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO JOJI0 XMMHUYECKOTO AJIeMEHTa 1o (popmyre
COEIMHEHNS, MACCOBYIO JIOJIO BEILECTBA B PACTBOPE, MMPOBOJIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKON pEeaKLny;

coOnroaTh NpaBuUjia MOJb30BAaHMS XUMHYECKOHM MOCYAOH W
n1a00opaTOpHBIM 00OpPYIOBAaHUEM, a TAKXKE MpaBuiIa oOpalleHus ¢
BEILECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMMU 10 BBIIIOTHEHUIO
1a00paTOPHBIX XUMUYECKUX ONBITOB IO TOJIYYEHUID M
COOMpPaHHIO ra3000pa3HbIX BELIECTB (aMMHMAaKa M YTJIEKUCIOTrO
rasa);

IIPOBOJIUTh PEAKIMHU, NOATBEPKAAIOINE KAa4eCTBEHHBIM COCTAaB
Pa3JIMYHBIX BEIECTB: PACIIO3HABATH OIBITHBIM IIYTEM XJIOPU-,
OpoMua-, moama-, kapOoHar-, Qocdar-, cwimkKar-, cyiabdart-,
TUAPOKCUI-UOHBI, KAaTHOHbI aMMOHUA M HOHBl M3YYEHHBIX
METaJUIOB, IIPUCYTCTBYIOIME B BOJAHBIX  pacTBOpax
HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATEIBHOCTH —
aHaJu3 M CHUHTE3, CpaBHEHHE, O00O0OIICHHE, CHCTEeMaTH3aIHIo,
BBISIBJICHUE IPUYUHHO-CIEACTBEHHBIX CBS3€M — I W3Yy4YCHUS
CBOMCTB BEUIECTB M XUMHYECKHMX PEAKLIHH, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHWA — HaOJIOJEHHUE, H3MEPEHUE,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (PEaJIbHbIN U MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
N HaumeHoBaHue KoaudecTBO yacoB
0
w/n pa3fiejioB U TeM B KonrpoJjbHubie IIpakTnyeckue
cero
NnporpaMmbI padoThI padoTsl
XUMHSA — BaKHas
00J1aCTh €CTECTBO3HAHHUS
1.1 . 5 2
Y TIPAKTUYECKOU
JESITENILHOCTH YEJIOBEKA
BemiecTBa 1 xXumMnueckue
1.2 15 1
peakiuu
Hroro no pazneny 20
21 Bo3nyx. Kucnopoa. 6
' ITousitre 00 oxkcuaax
Bonopon. Iloasarue o
2.2 P 8 1
KHCJIOTaX U COJIAX
Boga. PactBopsl. [lonsitue
2.3 5 1 1
00 OCHOBaHMAX
OCHOBHBIE KJIACCHI
24 HEOPraHMYECKUX 11 1 1
COCJIMHECHU N
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Hroro no pazaeny

30

[Tepuonnueckuii 3aK0H U
[Iepunoanueckas cucrema

3.1 XUMHYECKUX DJIEMEHTOB 7
. . Menneneena.
Crpoenue aroma
XUMHYECKASA CBA3b.
3.2 OKHCIIUTENLHO- 3
BOCCTAHOBUTEIIHLHBIE
peakuuu
Hroro no pazneny 15
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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9 KJIACC

KoaunuecTBo 4acoB

Ne HaunmMeHoBaHMe pa3/iesioB U TeM
Kontpoasubie | Ilpakrnueckue
n/m MPOrpamMMbl Bceero
padoTbI padoThI
[ToBTOpeHue u yriuyoneHue
11 3HaHUN OCHOBHBIX Pa3JIeJIOB Kypca 5) 1
8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4
' XUMUYECKUX PEaKIIHi
DIIEKTPOIUTHYECKAS
1.3 mucconuanua. XuMH4IecKue 8 1 1
peakiuu B pacTBOpax
Hroro no pazneny 17
OO01as XxapakTepucTuKa
2.1 XUMUYECKUX 31eMeHTOB VIIA- 4 1
rpymnsl. ["anoreHsl
OO1as XxapakTepucTuKa
2.2 XUMHUYECKUX 3JIEMEHTOB VIA- 6
rpymmnbl. Cepa u € coequHEHHS
2.3 OO01as XxapakTepucTuKa 7 1

XUMUYECKUX 3JIEMEHTOB VA-
rpymnmsl. A30T, pocdop u ux
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COCIMHCHUA

OO01as XxapakTepucTUKa
XUMHUYECKUX DIIEMEHTOB [V A-

2.4 . 8
IPYIIbL. YTJIEPO U KPEMHHIA U UX
COCIMHEHUS

Wroro mo paznery 25

3.1 OO0mue cBOWCTBa METAIIOB 4

3 Baxkneiimie MeTabl U UX 16
COCIMHEHUS

Hroro mo paznery 20

a1 BemiectBa u MaTrepuaibl B )KU3HU 3

' JeroBeKa

Hroro no pazneny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 1O 68

I[TPOTPAMME
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IHOYPOYHOE INTAHUPOBAHHUE
8 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHTpoabHbI
0 e padoThl

IIpakTuyecku
e paboThI

Jara
H3y4YeHHu st

[Ipenmer xumun. Pob
XUMHH B KU3HU
genoBeka. Tema u
BEIleCTBa

Tloagatue o MmeTo1aX
HO3HaHUA B XUMHUU

[IpakTrueckas padora No
1 «IIpaBuna paboTsl B
nabopaToOpHH U TPUEMBI
oOpareHus ¢
J1a00paTOPHBIM
000opyIOBaHHEMY

Yucrele BELECTBA U
cmecu. CriocoOsl
paselieHus cMecei

[IpakTuueckas padota No
2 «Pa3nenenue cMmecen
(Ha mpuMepe OUUCTKU
MTOBAapPEHHOM COJIH )»

ATOMEI 1 MOJICKYJIbI
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XHUMHUYECKHE DJIEMEHTEL
3Haku (CUMBOJIBI)
XUMHUYECKUX DJIEMEHTOB

[IpocTele 1 COXKHBIE
BEIL[ECTBA

ATOMHO-MOJIEKYJIIPHOE
y4YeHue

10

3aK0H IMOCTOSTHCTBA
COCTaBa BEILECTB.
Xumuaeckasi hopmysa.
BanenTHOCTE aTOMOB
XUMHYECKUX 3JIEMESHTOB

11

OtHOcUTENbHAs aTOMHAs
macca. OTHocUTENLHAS
MOJIEKYJIIpHAs Macca

12

MaccoBas noins
XUMHUYECKOT'0 DJIIEMEHTA B
COEIMHEHUN

13

KonnuecTBo BemecTna.
Mous. MossipHas Macca

14

duznueckue u
XUMUYECKHUE ABICHHUS.
XUMHUYECcKas peakuus

15

IIpusnaku u ycioBus
MIPOTEKAHUS XUMUUECKUX
peakuui
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16

3aKOH COXpaHEHHS MACChI
BEIECTB. XUMUYCCKUE
yYpaBHEHUS

17

Breraucnenns KoIm4uecTBa,
MAaccChl BEIIECTBA I10
YPaBHEHUSAM XUMHUYECKHX
peakuin

18

Kinaccuduxarms
XUMHUUYECKUX PEaKINi
(coemuneHws,
pa3NioKEeHUs, 3aMEIICHHS,
oOMeHa)

19

M. B. JlomonoCcOB —
YUEHBIN-IHIUKIIONEIUCT.
O0o0mmenne u
CHCTEMAaTU3alMs 3HAHUH

20

Kontponbnas padora Nel
o teme «Bemectsa u
XUMHYECKUE PEAKITHI)

21

Bo3nyx — cmech razos.
CocraB Bo3ayxa.
Kucnopon — anemeHT u
npocToe BeuectBo. O30H

22

dusnyeckue u
XUMUYECKHUE CBONCTBA
KHCITOpoa (peakiuu
OKHCJICHHUS, TOPEHHUE).
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TTonsarue 00 okcuaax

23

Crnioco0sbI moryyeHus
KHCJIOpOJa B
naboparopuu u
IIPOMBIIIIJICHHOCTH.
[Ipumenenue kucnopoaa

24

TemoBoil adexr
XUMHUYECKON PEAKIIHNH,
TIOHSTHE O
TEPMOXUMUYECKOM
YpaBHEHUH, IK30- U
SHIOTEPMHYECKUX
peaKIusax

25

TomumBo (HeTh, yroias u
MeTaH). 3arpsi3HCHUE
BO3/IyXa, CIIOCOOBI €ro
MPEIOTBPAICHHS

26

[IpakTrueckas padora No
3 o teme «llonydenue u
coOupaHue KICIOpoaa,
W3YYEHHUE ero CBONCTB»

27

Bonopon — snemeHT u
IIPOCTOE BEILECTBO.
Haxoxnenue B npupone

28

dusznueckue n
XUMHUYECKHE CBOMCTBA
Bojopoza. [Ipumenenue
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BOJIOpOJIA

29

TloHgaTHE O KUCITOTAX U
COJIIX

30

Crioco0bI moryyeHus
BOJIOpO/Ia B TAOOpaTOpun

31

[IpaxTnueckas padora Ne
4 o Teme «llomydyenue u
cobupanue BOJI0poa,
M3y4YEHUE €ro CBOMCTBY

32

MouisipHbIit 00bEM ra3oB.
3akoH ABOraapo

33

Brruncienus o0béma,
KOJINYECTBA BEIECTBA
ra3a Ito ero u3BeCTHOMY
KOJIMYECTBY BEIECTBA
WU 00BEMY

34

Brruncienus o0EMOB
razoB 10 YPaBHEHUIO
peaKkIu Ha OCHOBE
3aKO0HAa 00BEMHBIX
OTHOIIICHUM T'a30B

35

duznueckue u
XUMHYECKHE CBOIICTBA
BOJBI

36

CocTaB OCHOBaHUH.
[TonsiTHe 00 MHAMKATOPAX
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37

Bona xak pactBopuUTENb.
Hacsienneie n
HEHAaCbIILEHHbIE
pactBopbl. MaccoBas
JI0JIsl BEIIECTBA B
pacTBope

38

[IpaxTnueckas padora Ne
5 o Teme
«[TpurotoBnenue
PacTBOPOB C
OTpeNeIEHHON MacCOBOM
JIOJIEN PACTBOPEHHOTO
BEIIECTBa»

39

KonTtponbras padota Ne2
o teme «Kucnopon.
Boaopoa. Boga»

40

OKCHUJIBI: COCTaB,
KJ1accuuKanms,
HOMEHKJIaTypa

41

[Tonyuenue u
XMMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

42

OcHOBaHHUS: COCTAaB,
KiaccuuKanusi,
HOMEHKJIIaTypa

43

[Tonyuenue u
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XUMHYECKHUE CBOICTBA
OCHOBaHHH

44

KwucmoTsr: cocTas,
KJ1acCu(UKaIus,
HOMEHKJIaTypa

45

[Tonyuenue u
XUMHUYECKHE CBOMCTBA
KHACJIOT

46

Comnu (cpemnue):
HOMEHKJIaTypa, CIIOCOOBI
MMOJIYYCHH A, XUMHNYCCKHEC
CBONCTBA

47

[IpakTrueckas padora Ne
6. Pemmrenue
AKCIIEPUMEHTAITLHBIX
3aJ1a4 10 TEME
«OCHOBHBIE KJIACChI
HEOPraHUYEeCKUX
COETMHEHUI

48

I'enernueckas cBI3b
MEXy KJIacCaMU
HEOPraHNU4eCKUX
COCJIMHECHU N

49

O06o006111IEHNE U
CUCTEMATU3ALMS 3HAHUNA

50

KonTponsHas pabota Ne3
1o reMme "OCHOBHbIE
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KJIaCChl HEOPraHUYECKUX
coenueHuin"”

o1

[TepBbie ONBITKH
KJ1acCu(pUKAIAN
XUMUYECKUX IEMEHTOB.
[Tonsatue o rpymnmax
CXOJIHBIX JIEMEHTOB

52

[Ieprnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX DIEMEHTOB
. . MenneneeBa

53

[Tepuonpl, rpymibl,
MOATPYTITIBI

54

CrpoeHue aToMOB.
CocTaB aTOMHBIX SIED.
W3oTomns!

55

CtpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB
3JIEMEHTOB
Ilepuoarueckot cucTeMbI
J. Y. MenaeneeBa

56

XapakTepucTuKa
XMMHUYECKOTO DJIEMEHTA
IO €T0 MOJIOKEHUIO B
IIepuoanueckoii cucreme
J. Y. MeHnaeneeBa
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57

3HaueHue
[Iepuoanueckoro 3akoHa
JUIS pa3BUTHS HAYKU U
npaktuku. 1. W.
MenneneeB — y4€HbIN,
Neaaror U rpaxaaHuH

58

PesepBHBIl ypOK.
O60061enHue n
cucTeMaTH3aIus 3HaHui /
Bcepoccuiickas
MpoBepouHasi paboTa

59

KontponbHas padota Ne4
1o teme «CTpoeHue
aTomMa. XuMU4ecKas
cBs3b» / Beepoccwuiickas
poBepouHasi paboTa

60

DNEeKTPOOTPULIATETHHOCT
b aTOMOB XUMHYECKUX
JJIEMEHTOB

61

HMonnasg xummnueckas
CBA3b

62

KoBanentnas IoJIsApHaA
XUMHYCCKas CBA3b

63

KoBaneurnas
HETOJISIpHAst XUMUYeCcKas
CBS3b
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64

CreneHp OKUCIEHUA

65

OKHUCIINTEIBLHO-
BOCCTAHOBUTEJILHBIE
peaxIu

66

OKUCIINTEIN U
BOCCTAHOBUTEIHN

67

PesepBHBIl ypOK.
O06o0menue u
CHCTEeMaTH3aI1s 3HAHUH
1o teme «CTpoeHue
aroMa. XuMHIecKast
CBSI3bY

68

Pe3epBHbIil ypok.
O06o00611IEHNE U
cUCTEMAaTH3alysI 3HAHUN

OBILIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

68
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9 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero
padoTshI

KoHTpoabHbIe

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHs

[Ieprnoanueckuii 3aK0H.
[Teprnomueckas
CHUCTEMa XUMUYECKUX
anemenTtoB /1. W.
MenneneeBa

3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB
TEPBBIX TPEX MIEPUOJOB

Knaccuduxkanuys n
HOMEHKJIaTypa
HEOPraHUYEeCKUX
BEILIECTB

Buabr xumnueckoit
CBSI3HM Y THIIBI
KPUCTALTUYECKUX
pEIETOK

KonTponsHas pabota
Nel mo teme
«IToBTOpEHUE U
yrayOieHue 3HaHUI
OCHOBHBIX Pa3/IEJoB
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Kypca 8 kimacca»

Knaccuduxanms
XUMUYECKUX PEAKIIUN 110
Pa3IUMYHbIM NpPU3HAKAM

[TonsatHe o ckopocTn
XUMHUYECKON PEaKIUU.
[ToHsiTHE O TOMOTE€HHBIX
U T€TEPOTEHHBIX
peaKusax

[TonsiTHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BIIMSIFOIINE HA CKOPOCTh
XUMHUUYECKON peaKiuu u
IOJIOKEHHE
XUMHYECKOIO
paBHOBECHS

OKHCIIUTEILHO-
BOCCTAHOBUTEIILHBIE

peakuuu

10

Teopus
ANEKTPOIUTUYECKOMN
qucconuanuu. CUIIbHbIE
U CJIa0bI€ NEKTPOJIUTHI

11

HoHHbIE ypaBHEHUS
peakuun

12

XMUMHYECKHUE CBOMCTBA
KHMCJIOT ¥ OCHOBAaHUU B
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CBETE MPEeICTaBICHUH 00
JIEKTPOIMTUYECKOMN
JMCCOLIMAITNN

13

XUMHYECKUE CBOMCTBA
COJIEH B CBETE
Mpe/ICTaBIeHUH 00
3IEKTPOJIMTHYECKOMN
JTUCCOLIMAITAN

14

[TonsiTue o runponnse
coJieit

15

O0600mIeHne u
cUCTEMAaTH3alMsI 3HAHUN

16

[IpakTuueckas pabora
Ne 1. «Pemenue
SKCIIEPUMEHTAITLHBIX
3a/1auw»

17

KonTtponpHas pabota
Ne2 1o Teme
«INEKTPOJIUTHYECKAS
JIHCCOLMAIIHS.
XHUMHUYECKUE PEAKIINH B
pacTBOpax»

18

OO1ast xapakTepuCTHKa
raJIOT€HOB. XUMUYECKHE
CBOMCTBA Ha IpUMeEpe
xJjiopa
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19

XJIOPOBOJIOPOAL.
ComsgHas KUcJioTa,
XUMHYECKHE CBOMCTBA,
MOJIy4CHHE,
MIPUMCHEHHE

20

[IpakTnueckas padorta
Ne 2 o Teme
«Tonyyenue coJistHOMN
KHUCIIOTBI, A3y4EHHE €€
CBOWCTB)»

21

Breramcnenns mo
YpaBHEHUSAM
XUMHYECKUX PEAKIIUH,
€CJIY OJIMH U3 PEareHTOB
ITaH B U30BITKE

22

OO1as XapaKTepUCTHKA
aneMeHTOB VIA-rpymnmbl

23

ANIOTpOIHBIE
MOIU(DUKAITUHN CEPBHI.
Haxoxnenue cepol u e€
COCJIMHEHUH B IPUPO/IE.
XHUMHUYECKHE CBOMCTBA
cepbl

24

CepoBonopon,
CTpoeHue, Gpu3ndecKe u
XMUMHUYECKHE CBOMCTBA

25

Oxcuppl cepbl. CepHast

44



KHCIIOTA, PU3NIECKUE U
XUMHYECKHE CBOICTBA,
pUMEHEHHE

26

XUMHUYECKUE PEAKINH,
JIeXKAaIIue B OCHOBE
MIPOMBIIIIEHHOTO
croco6a rnoyryuyeHus
CEpPHOM KHUCIIOTBHI.
XHUMUYECKOE
3arpsi3HEHUE
OKpYKaroIleu cpeibl
COCTMHEHUSIMHU CEPBI

27

Brruncnenune maccoBoit
JIOJIA BBIXOJIa TPOTYKTa
peakuuu

28

OO01as xapaKTepucTHKa
3J€MEHTOB VA-Trpymnisl.
A30T, pacnpocTpaHeHHE
B Ipupoje, pusnieckue
Y XUMUYECKHUE CBOICTBA

29

AmMMuak, ero
(dbuzuveckue u
XMUMHYECKHE CBOWCTBA,
MOJIy4YeHUE U
MIpUMEHEHHE

30

[IpakTnueckas padorta
Ne 3 1o Teme
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«IlonmyueHne aMmMuaxa,
HU3YyYECHHUE €TI0 CBOMCTBY

31

A3zoTHasg KHuCJoTa, eé
¢busnveckue u
XUMHYECKHE CBOMCTBA

32

Hcnons3oBanue
HUTPATOB U COJIEH
AMMOHUSA B KQYECTBC
MUHEPAJIbHBIX
yA0OpEHUI.
XUMUYECKOE
3arpsi3HEHUE
OKpY’Kalolleu cpebl
COEIMHEHUSIMU a30Ta

33

docdop. Oxcua
docdopa (V) u
dhocdhopnas kucinora,
dbuznveckue u
XUMUYECKHE CBOMCTBA,
MOJTyYCHHE

34

Hcnons3oBanue
(docdaroB B kauecTBe
MUHEpaTbHBIX
yI0OpEHMUIA.

3arpsi3HEeHUE NPUPOTHON

cpensl hocdaramu

35

Yraepog,
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pacnpocTpaHeHue B
npupoje, GU3NIecKue u
XMMUYECKHE CBOWMCTBA

36

Oxcunpl yriaepoaa, ux
¢uznueckue u
XUMHUYECKHE CBOMCTBA.
DKoJIOru4yecKue
MpoOJIeMBI, CBS3aHHBIE C
okcuaoM yriepona (1V)

37

VYronpHasa KuciaoTa u eé
COJIH

38

[IpakTuueckas pabora
Ne 4 o Teme
"Tlonyuyenune
YTJIEKUCIIOTO Tasa.
KauectBenHnas peaxius
Ha KapOoHaT-HOH"

39

[TepBoHauanbHBIE
MOHATHS 00
OpPraHU4eCKUX
BEIIECTBaX KaK O
COEIMHEHUSIX YTIepoaa

40

Kpemuuii u ero
COEMHEHUS

41

[IpakTuueckas padota
Ne 5. Pemenne
AKCIIEPUMEHTAIILHBIX
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3aJ1a4 o TeMe
«Baxneiimme
HeMETaJIJIBI ¥ UX
COCITMHCHUS

42

KonTponsnas pabora
Ne3 o teme
«Baxnetimme
HEMCTAJIBI U UX
COEMHEHHS

43

OO1as xapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB
— METAJIJIOB.
Merannudeckas CBsI3b U
MeTajuIMJecKast
KpUCTaIUTHYECKas
pemérka. Guzndeckue
CBOMCTBA METAJIJIOB

44

XuMHdecKrue CBOMCTBA
METAaJIJIOB.
DIIEKTPOXUMUYECKUIN
psia HanpsiKEHU N
METAaJIJIOB

45

OO01me crmocoOs!
MOJTyYCHHUST METAJUIOB.
CmunaBel. Berauciienust
0 YpaBHEHUSM
XUMUYECKUX PEaKIui,

48



€CJIM OJIUH U3 PEarcHTOB
COJICPKUT IIPUMECHU

[TonsaTHE O KOppO3UHU

46
METaJJIOB

47 [[lerouHbIEC METAIITBI

48 OKcHIbI U TUIPOKCHUIBI
HATpUs U Kalus
Illeno4yno3eMenbHBIE

49 METaJUIbI — KaIbLHUN U
MarHum

50 Baxnuetimme
COEIMHEHUS KaJIbIHS

51 O0o00menue u
cUCTeMAaTH3alusI 3HAHUN

59 JKEcTkoCTh BOJBI U
crocoObI €€ ycTpaHeHUs
[IpakTrueckas pabora

53 Ne 6 o Teme
"YKECTKOCTh BOIBI U
METO/Ibl €€ ycTpaHeHus"

54 AJTIOMUHUN

55 AmboTepHbIe CBOIICTBa
OKCH/JIAa ¥ TUIPOKCUIA

56 Kenezo

57 Oxkcunpl, THAPOKCHUIBI U

conu xene3a (I1) u
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xenesa (1)

58

O06o061IeHNE U
cucTeMaTu3alus 3HaHUI

59

[IpakTnueckas pabora
Ne 7. Pemienue
3KCHepI/IMCHTaJ'II)HBIX
3aJ1a4 10 TeEMeE
«BaxaeHine MeTalibl
H UX COEIUHEHHUSI

60

Breramcnenns mo
YpaBHEHUSIM
XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB
ITaH B U30BITKE WIIH
COJICPXKUT TIPUMECH.
Brrunciaenus MmaccoBoi
JI0JIA BBIXOJa TIPOYKTa
peakuuu

61

O06o006111EHNE U
CHCTEMAaTU3alusA 3HAHUN

62

KonTtponpHas padora
Ne4 110 Teme
«BaxxkHene MeTamibl
U UX COCTUHCHUS

63

BemectBa u MaTepuaibl
B MOBCEIHEBHOM KU3HU
YCIOBCKa
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64

XuMuueckoe
3arpsi3HEHUE
OKpY’Karollen Cpepl

65

Ponp xumun B perieHnun
JKOJIOTMYECKUX
mpooiemM

66

PesepBHBIl ypOK.
O0001eHne u
cUCTEMAaTH3alys 3HAHUN

67

PesepBHBIi ypOK.
O06o006111IEHNE U
cUCTEMAaTH3alysI 3HAHUN

68

Pe3epBHbIi ypok.
O06o00611IEHNE U
cUCTEMAaTH3alusI 3HAHUN

OBILIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

68
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbBTATAM
OCBOEHUS OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3yabTAThI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHON NPOrPpaMMBbI OCHOBHOT'O
0011ero 00pa3oBaHus

1

ITo Teme: «IlepBoHavYaIbHBIE XUMUYECKHUE TOHATHSD)

11

pacKpbIBaTb CMBIC] OCHOBHBIX XHWMHUYECKHX TOHSATHMN:
aToM, MOJIeKyJa, XUMHYECKHH  JJIEMEHT, IPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOpPOIHAS W
HEOJHOPO/IHASI), BAJICHTHOCTh, OTHOCHTEIIbHAsI aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIPHAsI Macca, MaccoBast JOJIsT XUMHAYECKOTO JIEMEHTa B
COCIMHEHUHU, MOJISIPHBIA O00BEM, XMMHUYECKas peaKIus,
Kiaccu(UKaIus peakiuii: peakuu COCTUHEHHUS, PEeaKIuu
pa3lIoKEHUs, pEaKIMK 3aMEeIICHHS, PeaKluu oOMeHa, IK30-
U DHAOTEPMHUYECKUE PEaKIIUU, TEII0BOM A((PeKT peakiumu,
pacTBOp, MaccoBas J0Js  BemecTBa  (TPOICHTHAS

KOHIIEHTpAlLUs) B pacTBOpE

1.2

HIUIIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX
MOHATHU U INPUMCHATL 9THU IMOHATHA IIPpH OIIMCAHHUH

BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIIOJIb30BATh XUMUYCCKYIO CHUMBOJIMKY IJII COCTAaBJICHU

dbopMyn BElIeCTB U ypaBHEHUH XUMUYECKUX peaKInun

1.4

PacCKpbIBATb CMBICII 3aKOHOB COXPAHCHUS MACChbl BECIICCTB,
IMNOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYIISIPDHOTO YUCHUS,

3aKOHa ABora):[po

15

OonpCACiIAATh BAJICHTHOCTL aTOMOB 3JICMCHTOB B 6I/IHapHBIX
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COCOANMHCHUAX

KJIACCH(PHUIIMPOBATh XUMUYIECKUE pEaKIUu (110 YUCITYy |

1.6 COCTaBy YYaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEINIOBOMY
addekry)
17 BBIYHCIISITE OTHOCHUTEIBHYIO MOJICKYIISIPHYIO W MOJISIPHYIO
' Macchl BEIIECTB
L8 BBIUUCIIATE MAacCOBYIO JIOJNIO XHMMHYECKOTO DJIEMEHTa TI0
' dbopmyre coeMHEeHNUS,
1.9 BBIUYHCIISITH MACCOBYIO JIOJIFO BELIECTBA B paCTBOpE
NPUMCHSTh €CTCCTBCHHOHAYIHBIC METOJbI TO3HAHHS —
1.10 HaOJIIO/ICHNE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIIEPUMEHT
(peanbHBIN 1 MBICIICHHBIH )
5 [To teme: «Baxneimme NMpeacTaBUTENN HEOPTAHWUYECKHUX
BEIIECTBY
21 pacKpbIBaTh CMBICI OCHOBHBIX XHMWYECKHX ITOHSITHM:
' OKCHJ, KHCJIOTa, OCHOBAHUE, COJIb
25 OTIPENENIATh MPUHAAIC)KHOCTh BEUIECTB K OMpPEIeTIEHHOMY
' KJIacCy COEIMHEHHH 1o popmyniaMm
2.3 KJIacCU(DUITMPOBATH HEOPTaHUICCKHE BEIIECTBA
XapaKTepu30BaTh  (OMHUCHIBATh)  OOIIME  XHUMHUYECKHE
24 CBOMCTBA BEILECTB PAa3IMYHBIX KJIACCOB, MOJATBEPKIas
' ONHMCaHWE  NpUMEpaMH  MOJEKYISPHBIX  YpaBHEHHIA
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHii
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX
2.5 KayeCTBEHHOTO  COCTaBa, BO3MOXHOCTH  MPOTEKaHMS
XMUMHYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHIX
2.6 CJIeI0BaTh MpaBUiIaM MOJIb30BAHUS XUMUYECKOU MOCYA0N U

nabopaTopHBEIM  000OpyIOBaHHWEM, a TakXKe MpaBHIIaM
oOpalieHuss ¢  BelIECTBAMH B  COOTBETCTBHU  C
UHCTPYKIUSIMU o BBIIOJTHEHHIO 1ab0pPaTOPHBIX
XUMHYECKUX OMNBITOB MO TMOJYYCHHUIO U COOMpAHUIO
ra3oo0pa3HbpIX BeHIECTB (BOJAOpOJa U  KUCIOPOAa),

IPUTOTOBJIEHUIO PAcTBOPOB C OMNpPEAEIEHHOW MAacCOBOU
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JIOJEH  PaCTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh U
IMPOBOAUTH XUMHUYCCKUEC OKCIICPUMCHTBI 110
pacro3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C IIOMOILBIO

UHIUKAaTOpOB (JlakMyc, (eHonpTanent, METHIOpaHXK H

Apyrue)

2.7

IIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUH

I[Io Teme: «llepuonnueckuii 3akoH u Ilepmonnueckas
cucteMa xuMudeckux osnemeHToB JI. WM. Menneneena.
Ctpoenue aromMoB. Xumuueckas CBsi3b. OKHCIUTEIHHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIUH>>

3.1

PACKpBIBATH CMBICII OCHOBHBIX XUMHWYCCKHUX HOHSITHI: AApo
aToMa, DJIEKTPOHHBIM CJIOM aToma, aToMHas OpOWTab,
paanyc atoMa, XUMHUUYCCKas CBA3b, INOJIApHAA U HCIOJIApHAA
KOBQJICHTHAs! CBS3b, JJICKTPOOTPHIATEIHPHOCTh, HWOHHAS

CBs3b, HOH, KATUOH, aHWOH, CTCIICHb OKUCJICHHUA

3.2

KJ'IaCCI/I(i)I/IHI/I];)OBaTI) XUMHUYCCKUEC 3JICMCHTBI

3.3

ONUCBHIBATh M  XapaKTepU30BaTh TaOMU4YHYIO  (opMy
[leppoanueckoil  CHUCTEMBl ~ XUMHUYECKHX  AJIEMEHTOB:
pa3nuyath MOHSTHS «TJIlaBHasg moAarpynmna (Arpynmna)» u
«mmoboynas  moarpynma  (brpymma)»,  «mameiey U

«OOJIBIIINEY IEPUOIbI

3.4

packpeiBaTh  cmbic  Ilepuogmueckoro 3akona JI.M.
Menneneesa: JEMOHCTPUPOBATh MOHUMaHHe
NEPUOUYECKON  3aBUCUMOCTH  CBOWCTB  XMMHYECKHX

JJICMCHTOB OT HMX IIOJIOKCHH B HepHOHquCKOﬁ CHUCTEMC

3.5

COOTHOCHTH O603Ha‘I€HI/I${, KOTOPBIC HUMCIOTCA B Ta6J'II/II_IC
«Hepnozmqecxaﬂ CUCTEMAa XHUMHUYCCKHUX JJICMCHTOB I[I/I
MenaeneeBa» ¢ 4MCIOBBIMU XapaKTCPpUCTUKAMH CTPOCHU
aTOMOB XHMMHYCCKHUX 3JJICMCHTOB (COCTaB Hu 3apsaj daapa,
06mee YUCJIO DJBJICKTPOHOB M pacClpCACIICHUC UX 110

OJICKTPOHHBIM CJ'IOSIM)

3.6

ONpCACIIAThL CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX

COCOANHCHUAX
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3.7

OMpENENATh BUJ XUMUYECKOM CBsI3U (KOBaJICHTHasA U

I/IOHHaSI) B HCOPraHMYCCKHUX COCANMHCHUAX

9 KJIACC

Kon
MPoBePSIeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJbTAThl 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbI OCHOBHOT'O
0011ero o6pa3oBaHus

1

IIo Teme: «BGHIGCTBO U XUMHUYCCKasA pCaKuus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX IOHSITHUM:
pacTBop, IIEKTPOJIUTBI, HERJIEKTPOJINTBHI,
JNEKTPOJIUTUYECKAS  JUCCOLMAIUS, pPEaKIUU HOHHOIO
oOMeHa,  Karajaus3arop,  XMMHYECKOE€  paBHOBECHE,
obOparumble " HeoOpaTHUMbIe peakuumy,
OKHUCJIUTEITbHOBOCCTAHOBUTEIbHBIE PEAKIMH, OKHUCIUTEIb,
BOCCTAHOBUTENIb,  OKHCIEHHME W  BOCCTAHOBIICHHE,
JIIOTPOIHS, aM(pOTEPHOCTH, XUMUYECKass  CBS3b
(xoBaJIeHTHAs, MOHHAs!, METANINYECKas ), KPUCTAIUINYECKas]

peméTka, CIuIaBbl, CKOPOCTh XUMUYECKOH peakiuu

1.2

HWIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX
MMOHATHH U IIPUMCHATE 3TH IIOHATUA IIPU OIMKMCAHHUN

BEIIIECTB U MX MIPEBPAILICHUM

1.3

COCTaBJISITh YPABHEHUS AJICKTPOJUTUUECKON TUCCOIUAIIUN
KHCIIOT, WIeJIoYeld W COJieH, IOJHBIE M COKpaliéHHbIC

YpaBHCHU peaKHI/Iﬁ HOHHOTO 0OMeHa

1.4

PacCKpbIBATh CYIITHOCTb OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX
peaKuHﬁ MMoCcpcacCTBOM COCTaBJICHHUA QJICKTPOHHOI'O

OaJlaHca ATUX peaKIui

15

IMPOBOAUTD paC‘léTBI IO YPaBHCHUTIO XHMHUYECKOH peaKknu

IIo Temam: «HemeTtamnsl 1 UX COEQUHEHUSI» U «MeTallibl U

HUX COCAUHCHUSA

2.1

XapaKTepu30BaTh (OMHCHIBATh) 00IIME U crHeuupUIecKrue

XHUMHUYECKHE CBOMCTBA MNpOCTBIX W CJIOKHBIX BCHICCTB,
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NOATBEP)KJasl OIMUCAaHUE IPUMEPAMH MOJIEKYJSPHBIX U
VWOHHBIX YPaBHCHMM  COOTBETCTBYIOIIHUX  XMMHYECKHUX

peaxkuuin

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MOATBECPIKAAIOIINX
CYIICCTBOBAHHC TCHETHYCCKO# CBS3U MCXKY BCIICCTBAMU

PAa3JIMIHBIX KJIACCOB

2.3

IIPOrHO3UPOBAThH CBOMCTBaA BCIICCTB B 3aBUCHMMOCTHU OT UX
CTPOCHUA, BO3MOXHOCTHU MMPOTCKaHUA XUMHNUYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

CJIE0BATh MpaBUJIaM IMOJb30BAHUS XUMUYECKON OCYION U
nabopaTOpHBIM  O0Opy/ZOBaHUEM, a TaKXke MpaBHIIaM
oOpamieHuss C  BEIECTBAMH B COOTBETCTBHH  C
WHCTPYKITASIMHA o BBITIOJTHEHHIO 1a00paTOPHBIX
XUMUYECKUX OIBITOB M0 TMOJYYEHUI0O U COOMPAHHUIO

ra3000pa3HbIX BEIIECTB (AMMHAaKa U YIJIEKHCIIOTO rasa)

2.5

NPOBOJUTHh PEAKIMH, MOATBEPIKAAIONINEC KadeCTBEHHBIN
COCTaB pAa3JIMYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM
nyréM xJiopua-, Opomuna, womun, KapOonart, docdar,
CHIIMKAT, Cylb(haT, THAPOKCHIUOHBI, KaTHOHBI aMMOHW,
WOHBI M3yYCHHBIX METAJUIOB, NMPHUCYTCTBYIONINE B BOIHBIX

pacTBOpax HCOPraHM4YCCKUX BEUICCTB

[To Teme: «XuUMUS U OKpYXKAIOIIAsl CPeIay

3.1

pacKpbIBaTh CMBICJI OCHOBHBIX XUMHUUYeCKUX oHaThil: [T/IK

BCIICCTBA, KOPPO3UA METAJLIIOB

3.2

IIPUMCHATDb OCHOBHBIC oIcpanuu MBICIUTEILHOMN
JACATCIIbHOCTH — aHaJIN3 U CUHTC3, CPABHCHUC, O606H.[€HI/IC,
CUCTCMATU3AalMI0, BbIABICHUC J[IPUYUMHHO-CIICACTBCHHBIX
CBsA3EH — AJIs1 U3YUYCHUS CBOMCTB BECILECTB U XMMHUUYECKHUX
peaKHHﬁ; C€CTCCTBCHHOHAYYHbBIC MCTOABI IIO3HAHUA —
Ha6J'IIOIleHI/Ie, HU3MCPCHUC, MOJCIIMPOBAHUC, DKCIICPUMCHT

(peanbHBIN 1 MBICTICHHBIH)
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INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS
1 [TepBoHauanbHBIE XUMHUYECKUE TOHSATHUS
[Ipenmer xumuun. Posib XMMUM B KW3HU YETOBEKA. XUMUS B CUCTEME
11 Hayk. Tema wm BemecrBa. @Dusnyeckue CBOWCTBA  BELIECTB.
ArperatHoe COCTOSIHUE BEIIECTB
19 IlouaTtue o MeToAaX MO3HAHUA B XUMUU. UHCTHIE BellleCcTBa U CMECH.
' Crioco0sI pa3aenenus cMecei
ATOMBI ¥  MOJIEKYJbl. XHMHYECKHE  dBJeMEHTbl. CUMBOJIBI
1.3 XUMHUYECKUX 3J1eMEHTOB. [IpocThie U ClOXKHBIE BemecTBa. ATOMHO-
MOJIEKYIIIPHOE YICHHE
Xumudeckass  ¢opmyna. BaJeHTHOCTP  aTOMOB ~ XMMHYECKUX
14 9JIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTEIIbHAS
' atoMHas macca. OTHOCUTENbHAsl MOJIEKyJsapHas Macca. MaccoBas
JIOJISI XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH
KonunuectBo BemectBa. Mok, Monsippas Macca. B3aumocBsi3b
1.5 KOJINYECTBA, MACChl M 4YHMCJIa CTPYKTYPHBIX €IWHHUII BEIIECTBA.
Pacuérel o GpopmynaM XMMHUYECKUX COCTUHEHUI
DuU3MYECKUE U XUMHUYECKHUE SIBJICHHS. XUMHUYECKash peakius u eé
16 MpPU3HAKK. 3aKOH COXpPaHEHHMS MacChl BEIIECTB. XHUMHYECKHUE
' ypaBHeHus. Kmaccudukanus XUMHYECKUX peakUuid (COeIuHEHHUs,
pa3oKCHUs, 3aMeIeHUs, 0OMEHA)
1.7 XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOH, C

npaBuiIaMu paboTel B JabopaTopuu W mOpuémMamMu oOpalieHHs ¢
71a00paTOPHBIM 000PYI0BAaHUEM, U3YUYEHHE U ONUCAHUE (PU3NYECKUX
CBOMCTB  00pa3l0OB HEOPraHMYECKHUX BEIIECTB, HAOIIOAECHUE
¢u3nyeckux (IUIaBJIeHUE BOCKA, TasHUE JIbJla, paCTUPaHUE caxapa B
CTYNKE, KUIIEHHE M KOHJEHCAIUs BOJbI) U XUMHMUYECKHX (rOpeHHe

CBCUHU, INPOKAJIMBAHUC MEIHOM ITPOBOJIOKH, B3aHMMOJICHCTBHE MeJa C
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KHCIIOTON) sIBJICHWH, HAONIOACHWE W ONHCAaHWE NPHU3HAKOB
MPOTEKaHMUsI ~ XUMHUYECKMX  peakuuil  (pas3joxeHue  caxapa,
B3aUMO/ICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapus, pazioKeHUE
ruapokcuaa menu(ll) npu HarpeBaHuu, B3aMMOJEHWCTBHE jKeje3a C
pactBopom cosiu meau(ll), nzyuenue cnocoOOB pasjeneHus cmecen
(c moMoIbI0 MarHUTa, PUIBTPOBAHKE, BbIIAPUBAHUE, TUCTUILIALNS,
xpomarorpadus), TpOBEIEHHE OYHCTKH IOBapeHHOH  COJIH,
HaONIOJIEHUe M OINHCAaHUE pe3yJbTaTOB IPOBEJIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUs MAacChl, CO3JaHME MOJenen

MOJIEKYJ (LIapOCTEPHKHEBBIX )

Baxuelinne npe1cTaBuTeN HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmechk ra3zoB. CocrtaB Bo3ayxa. Kucimopom — sneMeHT u
mpocroe  BemecTBo. HaxokneHue kuciaopoga B MPUPOAE,
(busnueckne U XMMHUYECKHe cBOMCTBA (peakuuu ropeHusi). OKCUIbL.
[Ipumenenne xuciaopoga. CrnocoObl TOMYy4eHHUS KHCIOpoAa B
1a0opaTopuM M IMPOMBIIUIEHHOCTH. KpyroBopor kuciaopoza B

npupojae. O30H — aJUIOTpONHAs MOAU(PUKAINS KUCIOPOIa

2.2

TennoBoit 3PdexkT XUMHUYECKOW peakIuu, TEPMOXUMUUYECKHE
ypaBHEHHUS, SK30- M SHIOTEPMUYECKUE PEeaKUnu. TOILUTUBO: Yroyib U
METaH. 3arpsi3HCHHE BO3/yXa, YCHJIEHHWE MapHUKOBOTO 3(ddekTa,

PaspymicHuc 030HOBOI'O CJIOA

2.3

Bonopon — sanement u npocroe BeniectBo. Haxoxnenue Bogopoaa B
npupoe, Guznueckre 1 XMMUUECKHe CBONCTBA, IPUMEHEHHE, CIIOCOOBI

nostydeHusi. Kucnotsl u conu

24

MoutsipHsiii 00bEM razoB. Pacu€Tsl 10 XUMUYECKUM ypaBHEHUAM

2.5

®dusnyeckue CBOMCTBa BOJBI. Boma kKak pacTBOpUTENb. PacTBOpSL.
HacpllieHHble M HEHACHIIIEHHbIE  PAcCTBOPBL.  PacTBOpUMOCTH
BEIIIECTB B Bojie. MaccoBasi 710Jis1 BELIeCTBa B pacTBOpe. XUMUUYECKUE
cBoiicTBa BoJbl. OcHOBaHuUs. Posib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Bojbl B Mpupojie. 3arps3HEHUE MPUPOTHBIX

BOI. OxpaHa " OYUCTKA NPUPOJHBIX BOJ

2.6

Knaccuduxanus HEOPTraHUYeCKUuX COETMHEHUH. Oxcupl.
Knaccuduxanus OKCHUJIOB: coneoOpazyromue (OCcHOBHBIE,

KHCJIOTHBEIC, aM(i)OTepHBIe) )51 Hecon606pa3y10mne. HOMCHKJ'IaTypa
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okcuaIoB. @Dusnueckrue U XUMHYECKHE  CBOMCTBA  OKCHUIOB.

[Tosryaenune okcu0B

OcHoBaHusl. Knaccudukarus OCHOBAHUM: IEnoun u
97 HEpacTBOPUMBIC OCHOBAHMSL. Homenxiarypa OCHOBAHUM.
' du3nyeckue M XHMHUYECKHE CBOMCTBAa OCHOBaHuil. I[lomydyeHue
OCHOBaHUU
Kucnorel. Knaccudukamust  xucimor. HomeHkmaTypa — KHCIOT.
2.8 dusnyeckie W XUMHYECKHE CBOMCTBA KHCIOT. P aKTHBHOCTH
metauioB H.H. bekerona. [lonydenne kuciaor
29 Conu. Homenknatypa cosieil. @u3ndecKkue U XMMHUECKHE CBOMCTBA
' conei. [lonyyenue coneit
2.10 ['eneTnyeckas CBSI3b MEXIY KIacCaMU HEOPTraHWYECKUX COCTMHEHHMA
2.11 XUMHYECKUI AKCIIEPUMEHT: KayeCTBEHHOE onpeeseHue

COJICpP)KaHUS KHUCIIOpOJa B BO3JyXe, IOJydeHHE, COOUpaHWe,
pacrio3HaBaHWE U U3ydYCHUE CBOWMCTB KHCIIOPOJa, HAOIIOICHNE
B3aUMO/ICHCTBUS BEUIECTB C KUCIOPOJIOM U YCIOBHS BO3ZHUKHOBEHUS
W TpeKpalieHus ropeHus (mokapa), O3HaKOMJIEHHE C oOpasiamu
OKCHJOB U ONHMCAHME WX CBOWCTB, IMOJIyd€HUE, COOUpPAHUE,
pacro3HaBaHWE W HW3YYCHHE CBOWCTB Bojopoja (TopeHue),
B3auMojeiicteue Bogopoda ¢ okcuaom wmenu(Il) (Bo3aMokHO
UCIOJIb30BaHUE BUJICOMATEPHAIIOB), HAOII0IeHHE 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HccCiel0OBaHHE OCOOCHHOCTEW pacTBOpPEHUs
BEIIECTB C PAa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB
C ONpeAes€HHOM MacCcOBOM JI0JIeM pacTBOPEHHOTO BEILECTBA,
B3aMMOJICIICTBHE BOJBl C MeTa/llaMd (HATpUEM U KaJlbIIHEM)
(BO3MOXKHO  HCIIOJIb30BAaHHE BUJICOMATEPHANIOB),  OMpeAeNICHUE
pacTBOPOB KHCIOT U IIEJNOYEH C TOMOIIBI0 HHAUKATOPOB,
UCCIIeJIOBaHHEe OOpa3I[OB HEOPraHWYECKUX BEHIECTB PAa3JIMYHBIX
KJIacCOB, HaONIOJICHUE M3MEHEHUS OKPAacKH WHIUKATOPOB B
pacTBopax KHCIOT M IIENOYel, W3ydeHHEe B3aUMOJICHCTBHUS OKCHIA
meau(Il) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C METallaMHu,
peakiuii HeWTpalu3aluy, MOJNyueHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeTalljia JPYTUM M3 pacTBOpa COJH, PEIICHHE

OKCIICPUMCHTAJIBHBIX  3aJlad IO TEMC «BaxkHeiye KiIacchl
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HEOPraHUYECKUX COCTMHEHUIN

[Iepnoanueckuit 3akoH u [lepuonnueckas cucreMa XUMU4YECKUX
anemenToB /.M. MenneneeBa. CTpoeHre aToMOB. XMMHUYECKAsI

cBs13b. OKHCIIUTENBLHO-BOCCTAHOBHUTEIILHEIC pCaKkunun

3.1

HepBHe IIOIIBITKH KJIaCCI/I(l)I/IKaIlI/II/I XUMHUYCCKUX  3JICMCHTOB.
ITonsamne o rpymmax CXOAOHBIX  JJICMCHTOB (HIGJIO‘-IHLIG n
IICJI0OYHO3EMCIIbHBIC MCTAaJlJIbI, TaJIOTCHEI, HHCPTHELIC ra3m) .

DneMeHTBI, KOTOpble 00pa3yroT aMPOTEepHbIE OKCHUIBI U THIPOKCUIbI

3.2

[Tepuonnueckuii 3akoH. Ilepuomumueckasi cuUCTEMAa XHUMHUYECKUX
3JIEMEHTOB J.N. Menneneesa. KopoTtkoneprnoanas u
JuIMHHONeproaHas ¢opMmel [leproauueckoil cucTeMbl XMMHUYECKUX
anemenToB .M. Menneneesa. Ilepumonsl m rpynnel. dusnueckuii

CMBICII MIOPAAKOBOTO HOMEpa, HOMEPOB IIEpHUO/Ja U I'PYyIIIbl SJICMEHTA

3.3

Crpoenne aromoB. CoctaB aroMHbIX siiep. M30Tombl. DneKTpOHSI.
CtpoeHnune 3IeKTPOHHBIX 000JI0YEK aTOMOB TMEPBHIX 20 XUMHUUYECKHX
anementoB  Ilepuonuueckort  cucrembl .M.  Menneneena.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTa IO €ro IMOJIOKEHHUIO B

ITepuonnueckoii cucreme .. MenneneeBa

3.4

3aKOHOMepHOCTI/I U3MCHCHHUA  pajuyca aToMOB XUMHUYCCKUX
9JICMCHTOB, MCTANIMYECKUX W HCEMCTAJNIMYCCKHUX CBOMCTB IIO
rpynmnamM MW IIEpUOJaM. 3HaucHME HepnozmquKoro 3aKOHa H
HepnonuquKoﬁ CUCTEMBlI XMMHYECKHUX JBJICMCHTOB MJIA Pa3BUTUA

Hayku 1 npaktuku. JI.1. MenneneeB — yu€HbI U rpak 1aHUH

3.5

Xumuyeckas cBsa3b. KoBasieHTHas (MOJSIpHAs U HEMOJIAPHAs) CBSI3b.

9J'IeKTpOOTpI/IL[aT€J'ILHOCTI> XUMHUYECKUX 3JIIeMeHTOB. MoHHAas CBSI3b

3.6

Crenenb okucieHus. OKHCIMTEIIFHOBOCCTAHOBHUTEIBLHEIC pC€akuunu.
Hpoueccm OKHUCJIICHUA n BOCCTaHOBJICHHS. Oxucaurenu u

BOCCTaHOBUTCIIN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06pa3u013 BCIICCTB MCTAJIJIOB
N HEMCTAJLIOB, B3aHMOJICHCTBHUE TUAPOKCHUAA IIMHKA C pacTBOpaMu
KHUCJIIOT H menoqeﬁ, MMPOBCACHUC OIIbITOB, HWJIFOCTPUPYIOIIUX
IMPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe,

PpCaKkuu pa3jioKCHU, COCI(I/IHCHI/ISI)
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9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemectBo n xumundeckas peakuus. [loBropenue

11

[lepuonnueckuii 3akoH. Ilepuogumueckass cucreMa XHMHYECKHX
anemenToB JI.1. MenneneeBa. CTpoeHune aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XHUMHUYECKHUX DJEMEHTOB TEPBBIX TPEX
TEePUOJOB, Kalus, KaJIbIUS U WX COCJAMHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM 3JIEMEHTOB B [lepnognyeckoil cucteme U CTPOEHUEM X

aTOMOB

1.2

Crpoenue  BemniecTna: BUIOBl XUMHYECKOH  CBSI3W. Tumel
KPHUCTAJUTMYECKUX PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOM  pEeIETKM W BHJA  XMUMHYECKOM  CBS3M.
Knaccudpukanuss u  HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
(MexxayHapoJHas U TpUBHAJIbHAsA). XMMUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIMXCS. K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKHUX COCIUHEHUM,

TCHCTUYCCKAA CBsA3b HCOPraHM4YCCKUX BEIICCTB

1.3

Knaccudukanuss XUMHUYECKUX peakuil MO pPa3IMYHBIM IpU3HAKAM
(Mo 4uciny M COCTaBy Y4YacTBYIOIIMX B pEaKUHUU BEIIECTB, IO
TEIUIOBOMY 3(QQeKTy, MO0 U3MEHEHHUIO CTeleHeH OKUCICHUS
XMMHUYECKHUX  JJIEMEHTOB, IO OOpaTUMOCTH, IO  Y4YacTHUIO
KaTajau3aTopa). JK30- u SHAO0TEPMUYECKUE peaxuuu,

TCPMOXUMHUYCCKUC YPABHCHUS. ITonstue o CKOpPOCTHU XUMHYECKOH

peaxkiun

1.4

ITouartue o0 O6paTI/IMbIX u H606paTI/IMBIX XUMHUUYCCKUX PCAKIUAX.
ITonsaTue 0 TOMOIE€HHBIX H ICTCPOIrCHHBLIX PCAKIHAX. Ilonstue o
XUMHUYCCKOM PpPAaBHOBCCHH. CDaKTOpBI, BJIMAIOOIMEC Ha CKOPOCTb

XUMHYECKOMN PCaKIH U MOJIOKCHUEC XUMHWYCCKOI'O PaBHOBCCHUA

15

OKHCITUTETbHO-BOCCTAHOBUTEIIHHBIC pCaKkiuu, BHCKTPOHHBIﬁ Oaranc
OKHCIUTEIFHO-BOCCTAaHOBUTEILHOM peaKkmuu. CocraBieHue
ypaBHeHPIfI OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIBbHBIX peaKI_II/II\/’I C

HCIIOJIb30BAHUEM METO/JIAa 3JICKTPOHHOTO Oanranca
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1.6

Teopust  3INEKTPOJUTUYECKOM  JIUCCOLMALMU. DJIEKTPOJUTH U
HEdNeKTpoJiuThl. Kartvoubl, aHuoHBL. MexaHuU3M AMCCOLMALIMHI
BEILIECTB C pAa3jIMYHBIMU BUJAMU XUMHYECKO cBsi3u. CrerneHp
muccoranuu. CuiibHBIE U cla0ble 3JIEKTPOJIUTHI. Peakinu MOHHOTO
obmeHa. YcIoBHUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHA, TIOJIHbIE U
COKpalIi¢HHbIe HWOHHBIC ypaBHEHUsI peakuuii. CBOWCTBAa KHUCIOT,
OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUI 00 IEKTPOIUTUYECKON
qucconranuu. KadecTBeHHblEe peakiuu Ha WOHbL [loHATHE O

TUAPOIU3E COIEN

1.7

XUMUAYECKUM  DKCIEPUMEHT:  O3HAKOMJIEHME C  MOJEISIMH
KPUCTALTUYECKUX PEIIETOK HEOPTAaHWMYECKUX BEIIECTB — METAJUIOB U
HeMeTalyioB (rpadgura M anmasa), CJIOXKHBIX BEIIECTB (XJopuia
HATpHsl); HCCJCJOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOM
peakIuu OT BO3JECHCTBUSA PA3IMYHBIX (PAKTOPOB; HCCICIOBAHUE
AJIEKTPOTIPOBOJIHOCTH PACTBOPOB BEIECTB, IMpOIEcca JAUCCOIUAITTN
KHCJIOT, ImeJoYe u  coyied  (BO3MOXHO  HCIIOJb30BAaHHE
BHUJICOMATEPUAJIOB);  MPOBEACHHUE  ONBITOB,  HJUTIOCTPUPYIOIINX
MPU3HAKK TIPOTEKAHUs pEaKIWii HOHHOTO oOMeHa (oOpa3oBaHME
ocajJka, BBIJICNICHWE Taza, o0Opa3oBaHWUE  BOJBI);  OIIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
peakuuii  (ropeHue,  peakuuud  pasNOKEHUs,  COCAUHEHHS);
pacro3HaBaHUE  HEOPraHWYECKUX  BEIIECTB  C  IOMOIIbIO
KayeCTBEHHBIX PEAKIM Ha MOHBI; PEHICHHE AKCIEePUMEHTAIbHBIX

3a1a4

Hemerannel u ux coeuHEHUs

2.1

OO6mras xapakrepucTrka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe CTeneHu oOkucieHus. CrTpoeHne | (U3UYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — raJIor€HOB. XMMHYECKHUE CBOMCTBA HA
npuMmepe xjiopa (B3aUMOJCICTBHME C MeETaUlaMH, HEMeETaJlJlaMu,
mienovyamu).  XiopoBogopon. ConsiHas KHUCIOTa, XUMHUYECKHE
CBOMCTBA, IMOJydYyeHHE, npuMeHeHue. [lelictBue xmopa U
XJIOPOBOJIOPO/JIa HAa OPraHMu3M 4YesoBeKa. BakHeulne XJIOpUIbl U UX

HaXOKJICHUE B PUPOJIE

2.2

OOmiast xapakrepucthka 3j1eMeHToB VIA-rpynmbl. OcobeHHOCTH
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CTpPOEHHUSl aTOMOB, XapaKTepHbIE cTeleHu okucieHus. CTpoeHue u
(¢u3nyeckue CBOMCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTponHble  MOIUGHUKAIMM KHCIOpOJa M Cepbl. XUMHUYECKHE
cBoiictBa cepel. CepoBOJOpOA, CTpOCHHE, (QuU3WUECKUEe U
XUMUYeckue cBoictBa. OKCHIBI  Ccepbl Kak MpPEACTAaBUTEIN
KUCJIOTHBIX OKcHJO0B. CepHasi KHCIOTa, (pU3MUECKHEe M XMMHUYECKHE
cBoiicTBa (oOmmMe Kak TMpPenCTaBUTENsl Kiacca KHCIOT W
cnenuduueckue). XUMHUECKHE pEaKlMH, JieKallue B OCHOBE
MPOMBIIIJIEHHOTO ~ €Hocoba  MOJy4eHUs  CepHOM  KHCIIOTHI.
[Ipumenenne. Coin cepHOW KHUCIIOTHI, KaueCTBEHHAas peaklus Ha
cynbdar-uoH. HaxoxneHue cepsl U €€ COEAMHEHUH B MPHUPOJE.
XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEeH cpeibl COeTMHEHUSIMU CEPbI
(KUCTIOTHBIC JOXKIHU, 3arps3HEHUE BO3JAyXa W BOJOEMOB), CIIOCOOBI

€T0 MpEAOTBpALLICHUA

2.3

OO6miass xapaktepuctuka di1eMeHTOB VA-rpynnbsl. OcoOGeHHOCTH
CTpOCHHA AaTOMOB, XAapaKTCPHLIC CTCIICHHU OKHCIICHHA. A30T,
pacnpocTpaHeHue B IpUpoje, PU3MUECKUEe U XUMHUECKHE CBOMCTBA.
Kpyrosopor azora B mnpupome. AmMMHAK, €ro (PU3HUECKHE U
XMMUYECKHE CBOMCTBA, MOydyeHHEe U npuMeHeHue. Colau aMMOHMS,
uxX  (QuU3MYEeCKMe U XUMHYECKHE  CBOICTBa, INpPUMEHEHHE.
KayecTBeHHast peakuus Ha MOHBI aMMOHMA. A30THas KHCIOTa, €&
nojydyeHue, (GU3MYEeCKHe U XHUMHUYECKHe CcBoiicTBa (oOmmMe Kak
IpeAcTaBuTeNs Kiacca KUCIOT U cneunduyeckue). Vcnonabp3zoBanue
HUTPATOB U COJIEH aMMOHHUS B Ka4eCTBE MUHEPAIbHBIX yJOOpeHUil.
XUMHUUECKOE 3arpsi3HEHHE OKpYXKawollell cpeipl COoeIUHEHUIMU
a30Ta (KUCIIOTHBIE JOXKIM, 3arpsS3HEHHE BO3JyXa, IOYBbI U

BOJIOEMOB)

2.4

®dochop, amrorpornHble Momudpukanuu Gochopa, GuU3NUECKUE H
xumuueckue cBoiictBa. Okcup docdopa(V) u docdhopnas kucnora,
(du3nueckne U XMMUYECKUE CBOMCTBa, moiydeHue. Mcmomb3oBaHue

¢docdarToB B kauecTBE MUHEPATIBHBIX YA0OpEHUI

2.5

OOmast xapakrepuctuka sneMeHToB [VA-rpynmnbel. OcoGeHHOCTH
CTpPOEHHUSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUs. YIIEepoJ,

AJUIOTPOITHBIC MOI[I/I(I)I/IKaLII/II/I, paciupoCTpaHCHUC B Mpupoac,
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¢usnueckue W XUMUYECKHe cBoiicTBa. AncopOrusi. Kpyroeopor
yrinepoga B mpuponae. Okcuabl yriepoia, HX (u3NYecKkue Hu
XMMUYECKHE CBOMCTBA, JICHCTBUE HA JKUBBIC OPraHU3MBI, MOy4YCHHE
U IpPUMEHEHHE. DKOJOIMYecKrue MpoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa(IV); runoresa r11006anpbHOrO  MOTEMJICHUS  KIMMATA;
NapHUKOBBIN AP EKT. YToNbHAS KUCIOTAa U €€ CONM, X (pu3mueckue
¥ XMMUYECKHE CBOWCTBA, MOJIydYeHHE W NpuMeHeHne. KauecTBeHHas
peakuusi Ha KapOoHaT-MOHBI. Mcnonb3oBaHue KapOOHATOB B OBITY,

MCIUIHUHE, TPOMBIIIIJICHHOCTHU U CCJIBCKOM XO3SHCTBE

2.6

[lepBoHauanbHbIe TMOHATUS OO0 OPraHUYECKUX BEIMIECTBAX Kak O
COCIMHEHUSX yriiepoda (MeTaH, 3TaH, ATHJICH, alleTUJIEH, STaHOJI,
TJIMIEPHH, YKCYCHas KUCI0Ta). MIX cocTaB U XUMHUYECKOE CTPOCHHE.
[TonsaTne o OWONOTHYECKH BAKHBIX BEIECTBAX: JKHpax, OeiKax,
YTJIIEBOJIaX — U UX POJIM B KU3HM YeJloBeka. MarepuaibHOE €IUHCTBO

OpPraHu4Y€CKUX U HCOPraHNICCKUX CO@I[I/IHeHI/Iﬁ

2.7

Kpemuwuii, ero ¢usnueckre M XMMHUYECKHUE CBOMCTBA, MOJYyYCHUE U
npuMmenenne. CoenuHeHHsT KpeMHus B npupoae. OOmume
npeactaBieHuss 00 okcuae kpemHHA(IV) M KpeMHHEBOW KHCIIOTE.
CunukaTsl, UX  HCIIOJIb30BAHUE B ObITY, MEAUIIMHE,
MPOMBIIIJIEHHOCTH.  BakHelmne  cTpouTenbHblE  MaTEepUalb:
KepaMHKa, CTEKJIO, IIeMEeHT, OeToH, xene300eToH. I[Ipobiemsr
0€30MacHOTO  HUCHOJB30BAaHUSI  CTPOUTENBHBIX  MaTepUalOB B

HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHE OOpa3IoB HEOPraHWYECKHUX
BCIIIECTB, CBOWMCTB COJITHOW KHCJIOTHI; INMPOBEICHUE Ka4eCTBEHHBIX
peakuuii Ha XJIOPUI-MOHBI W HAONIOJACHWE TMPH3HAKOB HX
NPOTCKAHMS, ONBITHl, OTpPAKAIOIINE (PU3MYECKHE H XHUMHUYECKHE
CBOWCTBA TaJOICHOB M UX COCIMHEHUH (BO3MOYKHO HCIIOJIb30BAaHUEC
BUJICOMATEPUAIIOB); O3HAKOMJICHHE ¢ OO0pasllaMu  XJIOPHUIOB
(ramoreHnioB); O3HaKOMJIEHHME C oOpasuamMu ceppl ©u €€
COEMHEHUSIMU (BO3MOXXKHO HCIIOJIH30BAaHHE BHUIEOMATEPHAIIOB);
HaOmIOJieHNe TMpolecca OOyIIMBaHHUS —caxapa TOJ JeHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHI; HU3YUYE€HHE XUMHUYECKHX

CBOMCTB pa30aBIeHHON CEPHOM KUCIOTHI, IPOBEICHIE KaUeCTBEHHOMN
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peaknuu Ha cyiab(par-uoOH U HAOMIOACHUE MPU3HAKA €€ MPOTEKaHUS;
O3HaKOMJICHHE C (PM3MYECKMMHU CBOMCTBaMH a3oTa, ¢docdopa u ux
COEIMHEHUN  (BO3MOXXKHO  MCIIOJIb30BaHUE  BUJEOMATEPHAJIOB),
oOpa3uamu a30THBIX M (GOocOpHBIX YIAOOpEHUM; IOIy4YEHUE,
coOupaHue, pacrno3HaBaHME M HU3y4YEHUE CBOMCTB aMMMAKa,
IIPOBEJICHNE KAaUECTBEHHbIX peakuii Ha MOH aMMOHHUS U docdaT-uoH
U U3ydyeHUE IPU3HAKOB MX NPOTEKAaHUS, B3aUMOJEUCTBUE
KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0 (BO3MOYXHO
HCII0JIb30BaHNE BUJIEOMATEPHAJIOB); U3y4eHUe MoJjieneit
KpUCTAJUTMYECKUX  PemEToK  anmasa, Tpaduta, (QyuiepeHa;
03HAaKOMJIEHHE C MPOLECCOM aJCcOpOLMU PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM MpPOTHBOTa3a; MOJIy4YEeHHE,
coOupaHue, pacro3HaBaHUE U M3y4EHUE CBOMCTB YIVIEKUCIIOTO Ia3a;
MPOBE/IEHUE KaUeCTBEHHBIX peakluii Ha KapOOHAT- U CHIIMKAT-UOHbI
U U3y4eHHE NPHU3HAKOB HUX NPOTEKaHHUS; O3HAKOMJIEHHE C
MPOAYKIHEN CUJIMKAaTHOU IIPOMBILUIEHHOCTH; pelienue
JKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BaxxHenime HeMeTallibl U UX

COCOUHCHU A

MeTamisl 1 uX COCINHCHUA

3.1

OOmasi XxapakTepUCTUKa XHMHUYECKUX JJIEMEHTOB — METaUIOB Ha
OCHOBAaHUU UX mojoxeHus B Ilepuoanueckoil cucreMe XMMHYECKUX
snementoB J[.M. MenneneeBa u crtpoenHuss aromoB. CrpoeHue
METAaJIJIOB. Mertannnueckas CBSI3b u MeTaJTn4yecKast
KpUCTAJUTMUECKasl peuIéTka. DIEKTPOXUMUUYECKUIN Psii HANpsHKEHUM

MCTAJIIIOB

3.2

dusnueckue U XUMHUYECKUE CBOMcTBa MeTayuoB. OOmue crnocoOsl
nojiydeHus: MetaysioB. [IoHsATHE O KOPpPO3MM METAJIOB, OCHOBHBIE
crnocoObl 3amuThl MX OT Koppo3uu. CrutaBbl (CTaidb, YYTYyH,
JIOpAlIOMUHUM, OpoOH3a) W WX TpPUMEHEHHe B OBITY U

ITPOMBIIIIICHHOCTHU

3.3

[llenounble Metaiuibl: TmojnoxkeHue B Ilepuonnueckon cucreme
xumuueckux anemeHtoB .M. Menneneesa; ctpoeHuME MX aTOMOB;
HaxoXJeHue B mpupoje. Puznueckue U XUMHUYECKUE CBOMCTBa (Ha

NpUMEPC HATPHUA U Ka.III/ISI). OKCI/IILBI U TUAPOKCUABI HATPUA U KaJIUs.
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[IpumeHeHne MEeNTOYHbIX METAIUIOB U UX COCIMHEHHI

3.4

IIlenouno3eMenbHbIE METAJIBI MarHuii M KaJdbIUM: IIOJIOXKCHHUE B
[lepuoguueckoit  cucreme  XUMUYeCKUX  2nemeHTtoB LU
MenpeneeBa; CTPOCHHE HMX aTOMOB; HAXOXKJICHHE B IPUPOJE.
@u3nyecKue W XHMHUYECKHE CBOWMCTBA MAarHusi M KaJIbIUA.
Baxneitimme coeauHeHusT Kaiablus (OKCHA, THAPOKCUI, COJIH).

XKécTkocTb BOJBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

Antomunuil: nonoxkenue B Ilepuoauueckoil cucteMe XHMHUYECKUX
anemenToB JI.MI. MeHneneeBa; CTpOCHHME AaTOMa; HAXOXKJICHHUE B
npupoje. Dusmyeckne M XMUMHUYECKHME CBOMCTBA  AJIOMUHUSL

AmpoTepHbI€ CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS

3.6

Kenezo: monoxenne B Ilepuoanyeckoil cucTeMe XUMHYECKHUX
snementoB JI.MI. MeHneneeBa; CTpOEHHME aToOMa; HAXOXICHUE B
npupoge. duznueckne U XUMHYECKHE CBOMCTBA »kene3a. OKCUIbI,
ruapokcuabl u conu xxenesa(ll) u sxenesa(Ill), ux cocras, cBoiicTBa u

MOJTy4eHHE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMi METallIoOB U
CIUIaBOB, WX (U3MYECKUMH CBONCTBAMH; H3y4€HHUE pPE3YyJIbTaTOB
KOPPO3UH METAUIOB (BO3MOXHO HCIIOJL30BAHKME BHICOMATEPHATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIlUS M HATPHUS C BOJOH
(BO3MOKHO  HKCIIOJIb30BaHHE BHUAEOMATEpUANIOB); HCCIEI0BaHUE
CBOMCTB >KECTKOM BOJBI; IpOIECca TOPEHUs Kelie3a B KHUCIOPOE
(BO3MOKHO  HCIIOJIb30BAaHME  BHUJICOMATEPHANIOB);  MPU3HAKOB
POTEKaHUs KAueCTBEHHBIX PEaKIMil Ha HOHBI (MarHus, KalbLIMs,
anmroMuHus, nuHKa, sxene3a(ll) u xenesa(Ill), memu(Il); HaGnroaeHME
U OIMCaHHE MPOIECCOB OKpPAIIMBAHUS IJIAMEHH HOHAMHU HATpHS,
Kajgusl U Kaiblug (BO3MOXHO HCIIOJIB30BAHHE BHAEOMATEPUAIIOB);
uccieoBaHre amM(pOTEPHBIX CBOWCTB TUAPOKCHAA AIIOMHHHS U
TUAPOKCUA IIMHKA; PEUIeHHe SKCIePUMEHTANbHBIX 3a/1ad 10 TeMe

«BakHeune MeTajjIbl U UX COCIUHEHUS

XuMHs ¥ OKpyXKarolasl cpeaa

41

Hosrie MaTepHrajibl U TCXHOJIOTUH. BemectBa un MaTepuajibl B
MOBCEIHEBHON >KH3HM 4YeJIOBeKa. XHMHUS U 310pPOBBE. bezonachHoe

HUCIIOJIb30BAHHUEC BCUICCTB M XHMMHUYCCKUX pCaKLII/Iﬁ B 6BITy. HepBaﬂ
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IIOMOIIb ITPHU XUMHUYCCKHUX OXKOIraX U OTPABJICHUAX

OCHOBBI 3KOJIOTUYECKOM T'paMOTHOCTH. XUMHUYECKOe 3arpsA3HCHUC

okpyxatoen cpenpl [1/IK. Posib XuMuu B pelIeHUU SKOJIOTHYECKUX

4.2 npobnem. IlpupoaHple  HCTOYHUKH  YIJIEBOAOPOAOB  (YroJib,
HPUPOIHBIH ra3, He(Th), MPOIYKTHI UX MEPEepabOTKU, UX POJIb B OBITY
Y IIPOMBIILIJIEHHOCTU

43 XUMUYECKUN  IKCHEPUMEHT: H3ydeHUEe 00pasluoB MaTepualioB

(cTexio, cryaBbl METAJJIOB, OJMMEPHbIE MAaTEPUAIIbI)
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INPOBEPAEMBIE HA OI'D 10 XUMHWHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHMA OCHOBHOU
OBPA3OBATEJILHOM MPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

Kon
NMPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaAHNSI K TPEAMETHBIM
pe3yJibTaTam 0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

1

[Ipencrasnenue:

11

O TI03HABAEMOCTH  SIBJIECHUM NPUPOABI, IOHUMAHHE
00OBEKTUBHOIN 3HAYMMOCTH OCHOB XMMHYECKON HayKH Kak
00JaCT  COBPEMEHHOTO €CTECTBO3HAHHUS, KOMIIOHEHTa
00111ei KyJIbTyphl U IPAKTUUECKOU JIeATeTbHOCTH YeJI0OBEKa
B YCIIOBHUSIX COBPEMEHHOIO OOIIEecTBa; NOHMMAaHHWE MeCTa

XUMHH CPEeIU APYTUX €CTECTBEHHBIX HAYK

1.2

0 HAay4YHBIX METOoJax IIO3HaHMU, B TOM HHUCJIIC
OKCIICPUMCHTAJIBHBIX n TECOPETHUICCKUX METOJaX
HCCIICO0BAaHM BCUICCTB N N3YYCHHUA XUMHUYCCKUX peaKHI/If/'I;
YMCHHUE UCIIOJIb30BAaTh MOACIN OJIA 00BICHEHUS CTpOCHUA

aTOMOB 1 MOJICKYII

13

o chepax npodeccuOHANBFHON AEITeTbHOCTH, CBSI3aHHBIX C
XUMHEH M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU
Ha JIOCTIDKEHUSX XUMHUYECKON HayKH, 4YTO TO3BOJUT
oOyuaroumMmcsl paccMaTpuBaTh XUMHUIO Kak cdepy cBoeit
Oynyuieil mpodeccuoHANbHON NEATENIBHOCTH U CHejaTh
OCO3HAHHBII BBIOOpP XMMHH KaK MPOQHUILHOTO IMpeaMera

IIpU [Iepexo/ie Ha YPOBEHb CPeHEro o0Iero oopa3oBaHus

Bnanenue cucreMol XMMHUYECKUX 3HAHUM U YMEHHUE
IPUMEHATh CUCTEMY XUMHUUYECKUX 3HAHWM, KOTOpas

BKJIIO4AacCT:

2.1

BaKHEUIIINE XHUMUYECKUE MOHATHI: XUMHUYECKUN OJICMCHT,

aTOM, MOJICKYJIA, BCIICCTBO, IIPOCTOC U CJIOKHOC BCILICCTBO,
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OJIHOPOJHAsT W HEOJHOPOJHAs CMECh, OTHOCUTEJIbHbBIE
aTOMHAas U MOJIEKYJIIpHAsi Macchl, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHASI MAcca, MOJIIPHBIN 00BEM, OKCH, KUCIIOTA,
OCHOBAaHUE, COJIb (CpeAHsIsl), XUMUYECKas peaKius, peaKuu
COEIMHEHUS, PEaKLUU PA3JIOKEHUS, PEAKIIMHU 3aMEelleHus,
peaknuu OOMEHa, TEIUIOBOW AS(PQEKT peakiuu, dK30- H
SHAOTEPMHUYECKUE pEaKUH, pacTBOp, MaccoBas J0Jis
XMMHYECKOTO AJIEMEHTa B COEIUHEHHH, MaccoBasl 10 U
IPOLEHTHAasT KOHIIEHTpAIMsl BEILeCTBa B PacTBOpE, SAPO
aToMma, DSJIEKTPOHHBIM CJIOM aToma, aToMHasi OpOUTaIb,
paauyc aroMa, BAaJEHTHOCTb, CTENEHb OKHUCJIECHMS,
XMUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIBHOCTD, MOJSIpHAs U
HETIOJIsIpHAas ~ KOBaJEHTHAasi  CBs3b, HMOHHAs  CBS3b,
MeTajyinyeckas  CBfI3b,  KpUCTaJNIM4ecKass  pemeéTka
(aToMHasi, MOHHAs, MeTaJNIM4YecKasi, MOJIEKYJIspHasi), UOH,
KaTHOH,  aHHUOH,  JJIEKTPOJUT U  HEIJIEKTPOJIHT,
JNEKTPOJIUTHYECKAS AMCCOLMAIMS, pEaKUud HOHHOTO
oOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEaKIuH,
OKUCJIMTETh M BOCCTAHOBHUTENb,  OKHCIEHHE U
BOCCTaHOBJICHHE, 3JIEKTPOJIU3, XHMHUYECKOE DPaBHOBECHE,
oOpaTuMble ¥ HeoOpaTHMble  pEaKlHUHU, CKOPOCTb
XUMHUYECKOM peakuuu, Kartanuzarop, I[IJAK, koppo3us

METaJIIIOB, CIIJIaBbl

OCHOBOIIOJIararomue 3aKOHbI XHMMHH: 3aKOH COXpaHCHUSA

2.2 Macchl, nepuoanvyeckuid 3akoH [[.M. MeHneneeBa, 3aKkoH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraipo
23 TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TEOpHUs
. 3JIEKTPOJIMTUYECKOUN JTMCCOIUAluN
3 Bnangenue OCHOBaMH XUMHYECKOMN rPAaMOTHOCTH,
BKJTFOUAFOIIIEH:
3.1 YMEHHE NIPABUIIBHO MCIIOJIb30BaTh M3YYEHHbBIE BEUIECTBA U

MaTcpHraJibl (B TOM 4YHUCII€ MHUHCPAJIBHBIC yz[06peHI/I51,
MCTAJUJIBI U CIIJIaBbI, ITPOAYKTBI nepepa60TKH MMPpUPOAHBIX

HCTOYHHUKOB YIJICBOJAOPOJOB (YTJ'ISI, MMpUpPOAHOIO Trasa,
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HeTH) B OBITY, CEILCKOM XO3SHCTBE, Ha MPOM3BOJICTBE U
NOHMMAaHHE 3HAYECHUS J>KUPOB, OEJIKOB, YITIEBOJOB JUIA
OpraHu3Ma 4YeloBeKa; YMEHHE NPOTHO3UPOBATh BIUSHHE

BCIICCTB U XMMHUYCCKUX MTPOUCCCOB HA OPraHr3M YCJIOBCKA

Y OKPYXAIOIIYI0 IPUPOJHYIO CpEay

3.2

YMCHHUEC UHTCIPUPOBATD XUMHNYCCKHUEC 3HAHWA CO 3HAHUAMU

JIPYrux y4eOHBIX MPEIMETOB

3.3

HaJIUYUe OIbITa PabOThl C Pa3IWYHBIMU HCTOYHHUKAMH
uH(pOpMallMK N0 XUMMHU (HaydHas U Hay4qHO-TIOMyJspHast

JauTepaTypa, cJI0BapH, CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHue OOBEKTMBHO  OIEHHMBATh HH(OpMAIUIO O
BEIIECTBAX, WX TMPEBPAIIEHUSIX W  MPAKTUUYECKOM
MPUMEHEHUH U YMEHHE HCIOJIb30BaTh €€ /I PEIICHUS

y4eOHO-TI03HABATEIbHBIX 33744

Brnagenne  ocHOBaMHM — TMOHATHHHOTO  ammapara |
CHUMBOJIMYECKOTO SI3bIKA XUMHH ISl COCTaBJICHUs (hopmyn
HEOPraHMYECKUX  BEUIECTB, YPAaBHCHUH  XHUMHYECKHX
peakiuii; oCHOBaMH XuMHdeckoir HoMmeHkiatypsl (IUPAC

Y TPUBHAITLHOM )

VYMeHne OOBIACHATHL CBA3b MOJIOKEHHS DJJIEMEHTA B
[Tepuoauueckoit CHCTEME c YHUCIIOBBIMH
XapaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XHMHYECKUX
2JeMEHTOB (CocTaB MW 3apsn  sAapa, OOIIee YHCIIo
AJICKTPOHOB), pacrpeeneHueM AJIEKTPOHOB o
SHEPreTUUYEeCKUM YPOBHSM aTOMOB IEPBBIX TPEX MEPHOIOB,

KaJnsa U KaJbIs

Hpe)lCTaBJ'IeHI/IC (6] nepnonnqecxoﬁ 3aBUCUMOCTH CBOMCTB
XUMHUYCCKUX JJICMCHTOB (pamzlyc aToMa,
BHGKTpOOTpI/II_IaTeJ'ILHOCTL), IMPOCTBIX U CJIOKHBIX BCIICCTB
OT IOJIOKCHHUA J3JICMCHTOB B Hepnonnqecxoﬁ CHUCTEMC (B
MaJIbIX IMIEPUOAAX U I'NIaBHBIX noz[rpynnax) H 3JICKTPOHHOT'O

CTPOCHUA aTOMa

YMeHue kinaccuuipoBaTh:
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7.1

XUMHNYCCKHUEC JJICMCHTBI

7.2 HEOpraHUYECKUE BELIECTBA
7.3 XUMUYECKUE PEAKITUN
8 YMeHue onpeaensTh:
81 BAJICHTHOCTh W CTCNCHb  OKUCIICHUS  XUMHYCCKUX
' JJIEMEHTOB, 3apsi/I HOHA
8.9 BUJl XHMHYECKOM CBS3M M TUI  KPUCTAUIMYECKOU
' CTPYKTYPBI B COSTUHCHUSAX
83 XapakTep Cpelsl B BOJHBIX pacTBOpax BEIIECTB (KUCIIOT,
' OCHOBaHHI)
8.4 OKHUCITHTEITh K BOCCTAHOBUTEITh
9 YMeHne xapakTepu3oBaTh (QU3UYECKHE U XUMUYCCKUE
CBONCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJ, rpadur,
9.1 anMmas, KpeMHHUH, a3oT, ¢ocdop, cepa, XJIop, HATPHU,
KaJIuil, MarHui, KaJblui, alFOMUHAN, JKEJe30)
CJIOHBIX BEIECTB, B TOM YHCIE HMX BOJHBIX PacTBOPOB
(Bozma, aMMHaK, XJIOPOBOJOPOJ, CEPOBOAOPOI, OKCHIbI U
ruapokcuabl MetaiioB [-11A rpynn, amomunaus, meau (11),
9.2 nuHka, xene3a (II m III), okcuasr yrimepoma (II u IV),
kpemuus (IV), azota u docdopa (Il u V), cepur (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, a3oTHas, (ocdopHas,
yrojibHasi, KpEMHUEBAsl KUCIOTA U UX COJIN)
POTHO3MPOBATh U XapaKTepU30BaTh CBOICTBA BEIIECTB B
3aBUCUMOCTH OT HUX COCTaBa M CTPOCHUs, NPUMEHEHUE
9.3 BEUIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MOXXHOCTb
OPOTEKAaHUS XUMHUYECKUX TMPEBpAIllEHUH B Pa3IUYHBIX
YCIOBHSIX
10 YMeHue coCcTaBiIsITh MOJICKYIISIPHBIE U MOHHBIE YPaBHEHHUS
peaxiuii, B TOM YUCIIe:
10.1 peaxIuiit HOHHOTO 0OMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN
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10.3

WJUTKOCTPUPYIOIINX ~XMMHYECKUE CBOMCTBA HW3YYEHHBIX

KJIacCOB (TPYIIN) HEOPraHUUYECKUX BELIECTB

10.4

MOATBCPKAAIOMUX TCHCTUYCCKYIO B3aMMOCBA3bL MCKIY

HHUMU

11

YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):

11.1

OTHOCHUTCJIIbHYIO MOJICKYJIIPHYIO W MOJBIPHYHO MacCChbl
BCIICCTB, MACCOBYIO JOJIIO XHMMHYCCKOIO JJICMCHTA B

COEIMHECHUH

11.2

MacCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE,

11.3

KOJMYCCTBO BCUICCTBA U €T0 MACCy, 00BeM ra3on

11.4

[0 YpPaBHEHUSIM XUMHUYECKHX pEaKIUuid ¢ HaxOIUTh
KOJIMYECTBO BEILIECTBA, OOBEM M MacCy pEareHTOB WU

MPOIYKTOB PEAKIIMHI

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMHM METOJIaMU HAYYHOTO MO3HaHUs (HaOIto/IeHue,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICITUPOBAHKE) TTPH U3YICHUHU
BEIIECTB u XUMHUYECKHX SIBIICHHIA; yYMEHUE
chopmMyaupoBaTh MPOOJIEMY H TIPEAJIOXKHTh MYyTH €€

pelieHus

12.2

Oe3onacHoi pa6OTBI C XHMHYCCKMMHU  BCIICCTBAMH,

XUMHUYECKOH MOCYy10# U 1abopaTOpHBIM 000PYAOBaHHEM

12.3

npaBwiaMd 0€30macHOro OOpalleHusi ¢ BellecTBaMH,
UCIOJIb3YEeMbIMU B TIOBCEJHEBHOM JKM3HM, IpaBUIAMHU
MOBE/ICHUS B IIEJIAX COEPEKEHUSI 30POBBS U OKPYXKAIOIIEH
OPUPOJHON  Cpelpl; TMOHMMaHuE BpeAa (OMACHOCTH)
BO3JICHCTBUSI HAa JKUBbIE OPraHU3Mbl  OIpPENeIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAILCHUS HUX

BPEIHOI'O BO3JEHCTBUS

13

Hamnuue MMPAKTUYCCKUX  HABBIKOB  IIJIAHUPOBAHUA U

OCYHICCTBJICHHS CICAYIOMINX XUMHUYCCKHUX SKCIICPUMCHTOB!:

13.1

HN3YUCHUC H OIIMCAHUC (1)I/I3I/I‘leCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUC C (1)I/I3I/I‘IGCKI/IMI/I u XUMHNYCCKUMH

SIBJICHUSAMMU, OIIBITHI, HWITIOCTPUPYIOLIUC IMPpU3HAKA
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MMPOTCKAHUA XUMHUYICCKHUX peaKL[I/Iﬁ

13.2

M3y4CHHE CII0COOO0B pa3/ieNieHus cMeceit

13.3

IMOJIyd€HHUE  KHUCJIOpoaa MW  HM3Y4YCHHE CIro CBOfICTB;
MMOJIY4CHHE BOAOPOaAa U U3YUCHHUEC €TI0 CBOﬁCTB; MOJIy4CHHUC
YIUJICKUCIIOro rasa M HU3Yy4CHUC CIro CBOfICTB; IMOJIYYCHHUC

aMMHaKa 1 U3y4CHHUEC €ro CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MacCOBOU

JIOJIEN PaCTBOPEHHOIO BEIIECTBA

135

IPUMEHEHUE HMHAUKATOPOB (JJaKMyca, METHJIOpaHka U
dbenondranenna) sl OMpeNEICHUST XapakTepa cpeibl B

pacTBOpax KUCIOT U IIEJIOYEi

13.6

HCCIIE/IOBAHUE W OINMHCAaHWE CBOWCTB HEOPTraHWYECKHX
BEIIECTB PA3IHYHBIX KIACCOB; M3y4YEeHHE B3aUMOICHCTBUS
KHCJIOT C METAJIaMH, OKCHIAMH METAIIIOB, PACTBOPUMBIMHU H
HEpaCTBOPUMBIMU OCHOBAHUAMH, COJIIMHU, IIOJIYYCHUC
HEPaCTBOPUMBIX OCHOBAHWH; BHITECHEHHE OJHOTO METalia
IPYTUM W3 pacTBOpa COJH, HCCIeNOBaHUE aM(OTEPHBIX

CBOMCTB THUAPOKCHUIAOB AJIIOMUHUA U TUHKA

13.7

pelieHne  AKCIEPUMEHTAJbHBIX  3aJad 10  TeMaM:
«OCHOBHBIE  KJIACChl ~HEOPraHMYECKHX  COCTUHCHHIN;
«INEKTPOIUTHYECKAS JIIMCCOITUAIH; «Baxueiime
HEMETAJUIBI U UX COCIUHEHHS»; «BakHelIlne MeTalIbl U

HUX COCAUHCHUS

13.8

XUMUYECKHUE IKCIIEPUMEHTBI, HJUTIOCTPUPYIOIINAE TPU3HAKU
IPOTEKAHUS PEaKIMii HMOHHOIO OOMEHA;, KavyeCTBEHHBIC
pEaKIuy Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI:
XJopuI-, OpoMun-, HoaAuI-, cynasdar-, pocdar-, kapOoHaT-,
CHJIMKAT-aHUOHBI, THAPOKCHI-UOHBI, KaTHOHBI aMMOHHUSI,
MarHusi, Kaabll¥s, aTFOMUAHUS, Kene3a (2+) u sxenesa (3+),

menau (2+), uHKa

14

YmMmenue:

14.1

MNPpEACTABIATE  PE3YJIbTATbl  SKCIICPUMCHTA B cbopMe

BBIBOJOB, 1OKa3aTCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABJIATH
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SMITUPUUICCKUEC 3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh CBA3M MEXIY pPEaJbHO HAOII0AaeMbIMU
XUMUYECKUMH SIBJICHUSIMU u IIPOLECCAMH,
IPOUCXOSIIMMU B MaKpo- M MHUKPOMHUpPE, OOBSICHATH

IPUYMHBI MHOTOOOPa3Hsl BELIECTB
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HEPEYEHD 3JIEMEHTOB COAEP KXAHUSA, TIPOBEPAEMbIX
HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10

XUMHUN
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS
1 [TepBoHauanbHBIE XUMHUYECKUE TOHSATHUS
11 UucTteie BemecTBa u cmecu. CriocoObl pa3ienieHus cmecei
12 ATOMBI W MOJIeKylbl. XHUMHYECKHe dieMeHTbl.  CHUMBOJIBI
' XUMHUYECKHUX IEMEHTOB. [IpocThie U CI0KHBIEC BEIIECTBA.
13 Xumunueckas  Qopmyna.  BaleHTHOCTP  aTOMOB — XMMHYECKUX
' 31eMeHTOB. CTeneHb OKUCIEHUS
3aKkOH MOCTOSHCTBA cocTaBa BemecTB. OTHOCUTEIbHAS aTOMHAas
14 macca. OTHOcuTenbHas MOJIEKYyJsipHas Macca. MaccoBas most
XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH
KomnuectBo BemectBa. Moiss. MossipHas macca. MoJsIpHBIH 00BEM
15 razoB. B3amMoCBsA3p KonM4YecTBa, MacChl M YHUCIA CTPYKTYPHBIX
€VHUL BELIECTBA
®u3nuecKkue U XMMHUYECKHE SBICHUS. XUMHUYECKas peakuus u €€
1.6 NPU3HAKA. 3aKOH COXPaHEHHWs MacChl BEIIECTB. XHMHYECKUE
YpaBHEHHUS
5 [lepnognueckuit 3akon u Ilepmoanueckass cucremMa XUMHUYECKUX
anemenToB .M. MenpaeneeBa. CTpoeHue aTOMOB
[lepmommueckuit  3akoH. Ilepuoanueckas cucremMa XHUMHYECKHX
2.1 sanemenToB .M. Menneneesa. llepuoasl u rpynnsl. dusnueckuii
CMBICJI IOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIIIBI HJIEMEHTA
Crpoenue atomoB. CoctaB aroMHbIX sanep. M30Tonbl. DJIEKTPOHBI.
2.2 CtpoeHue 371eKTpOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUECKUX
aneMeHToB [lepuonnueckoni cucremsl .M. Menneneesa
2.3 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMHUYECKUX 3JIEMEHTOB

IEPBLIX TpéX nepuoaoB, KaJivsd, KaJlblUs (pa)myca aTOMOB,
QJICKTPOOTPpUIATCIBHOCTH, MCTAJUIMYCCKUX W HCEMCTANIMYCCKUX

CBOﬁCTB) U HUX COCIUHEHHM B COOTBETCTBHH C IIOJIOXKEHHEM
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9JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB

Crtpoenue BeliecTsa

3.1

Xumnueckasi cBsi3b. KoBasieHTHas (MOJIipHAst U HETIOJISIpHAs) CBS3b.
DIEeKTPOOTPUIIATEIILHOCTh XUMHUUYECKHX 3JIEMEHTOB. MOHHasi CBS3b.

Merannnueckas cBsI3b

3.2

Tumnsl KPUCTANINYECKUX peméToK (aromHas, VOHHAas,
METaJUIMYeCKas), 3aBUCHUMOCTb CBOMCTB  BeIlecTBa OT THUIA

KPUCTAJUIMYECKOMN PEMIETKN U BUJIa XUMUYECKOH CBA3H

Baxneiimme npencTaBuTeNIn HEOPraHMYECKUX BenlecTB. Hemeramisl

1 UX COCIUHCHUA. Meramis!l 1 ux COCIUHCHUA

4.1

Knaccudpukanuss ¥ HOMEHKIaTypa HEOPraHMYECKHX COEIMHEHUM:
OKCHUJOB (coseo0pasyrolie: OCHOBHbIE, KUCIOTHbIE, aM(pOTEpHbIE) U
HecoseoOpa3yrolue; OCHOBaHUW (MIETOYM W HEPACTBOPUMBIC
OCHOBaHUs); KUCIOT (KHCIOPOJCOAEpkKaIIue U OECKHCIOPO/IHBIE,

0JIHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CpeTHUX U KUCIIBIX)

4.2

®Ou3MYeCKUe M  XUMHUYECKHME CBOWCTBAa  MPOCTBIX  BEIIECTB-
HEMETAJJIOB: BOJOPOJa, XJI0pa, KUCIOPoJa, cepbl, a3ora, (ocdopa,

yriaepoaa, KpeMHHUS

4.3

du3znyeckrue M XUMHYSCKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJLJIOB!:
JATUA, HaTpud, KaJlisd, Mardvusd MW KaJlbOusda, aJllOMHUHHA, XKEJIC3a.

DIIEKTPOXUMHUYECKUH Psi/i HANPSHKECHUN METAIIOB

4.4

dusznyeckue M XHMHYECKHE CBOMCTBA BOJOPOJHBIX COCI[I/IHCHI/Iﬁ

HEMECTAJIJIOB: XJIOpOBOAOPOAA, CEPOBOAOPOAA, aMMHaKa

4.5

dusnyeckre ¥ XMMHUYECKHE CBOMCTBA OKCHIOB HEMETAUIOB: CEpPbI
(v, V1), azora(l, 1V, V), dochopa(lll, V), yraepoma(ll, 1V),

kpemuus(1V). [lonyyeHue okCu0B HEMETAIIOB

4.6

XuMmuyeckue cBoiicTBa okcuaoB: metamuioB |A-IIIA rpynmn, nunka,

memu(1IT) u sxenesa(Il, 111). TTonmy4eHre OKCHIOB METAIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHHUN U aM(OTEPHBIX THAPOKCUIOB (Ha
npuMepe THUIPOKCHJIOB aJIOMHHM, >XKeie3a, IMHKa). Ilomyuenue

OCHOBaHMH 1 aM(OTEPHBIX TUAPOKCHJIOB

4.8

OOmme  XUMUYECKHe  CBOWCTBA  KHUCIIOT:  XJIOPOBOJOPOIHOM,

CEpOBOJIOPOJTHOM,  CEPHHCTOM, CEepHOHM, a30THOH, (ocopHOii,
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KPEMHUEBOM, YTOJIbHOM. OcoOble ~ XUMHYECKHE  CBOMCTBa

KOHIICHTPUPOBAHHOM CEpHOM U a30THOM KUCIOT. [lomyyenue kucinor

4.9

OO61ue xuMuyeckue cBoricTBa cpeuux coiueil. [lonyuenue coneit

4.10

[Monyuenue, coOupaHue, paclo3HABAaHUE BOJOPOJA, KHUCIOPOJA,

aMMMaKa, YIJIEKUCIIOT0 rasa B 1aboparopuu

411

[Tonyyenne  ammumaka, CEpHOM M a30THOM  KHCIOT B

IpOoMbIIIEHHOCTH. OO0111e criocoObl MOIy4eHNs METAJIIOB

412

I'enermueckas CBA3b MCXKIY KJIaCCaMH HCOPraHNYICCKUX COCI[I/IHeHI/Iﬁ

XUMUYECKUE pEaKIun

5.1

Knaccudukanus XMMUYECKMX peakUuid MO pPa3Iu4HbIM IMPU3HAKAM:
[0 YMCIy M COCTaBy YYAacTBYIOUIMX B PEAKLUUN BEIIECTB, I10
TEIUIOBOMY  3(¢eKTy, MO0 H3MEHEHHMIO CTENeHel OKHUCIIEHHS

XUMHUYCCKUX JJIEMCHTOB

5.2

TennoBoit  3ddexkT XUMHUECKOM peaklUuu, TEePMOXUMHYECKHE
ypaBHEHUS. DK30- U SHJIOTEPMUUECKHE peakuu. TepMOXuMUUecKue

ypaBHEHHUS

5.3

OKHCIUTENFHOBOCCTAHOBHUTEIILHBIC pEaKkuunu. Oxucaurenu u
BOCCTaAHOBHUTCIIN. Hpoueccm OKHCJICHUA u BOCCTaHOBJICHUSI.

DNIEeKTPOHHBIN OaJlaHC OKUCIUTETPHOBOCCTAHOBUTEILHOM PEAKITUN

5.4

Teopnﬂ BHGKT’pOHHTquCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBEI.
SHBKT]Z)OHI/ITBI N HESJICKTPOJIUTHI. CunbHble U cialble SJICKTPOJINTEI.

CreneHp QUCCOLMAIIAA

5.5

PeaKHI/II/I HOHHOTO oOMeHa. YcioBus IMPOTCKaHUA pCaKHI/Iﬁ HOHHOTI'O

O6M€Ha, IIOJIHBIC 1 COKpaH_[éHHLIe HOHHBIC YPAaBHCHUL peaKI_II/Iﬁ

XuMus u OKpYyKaromias cpeaa

6.1

BemectBa wu MaTtcpuajibl B HOBCGﬂHeBHOﬁ KHM3HHM 4YCJIOBCKA.
be3omacHoe wucnoibp30BaHME BEIIECTB M XUMHYECKHX peaKHI/Iﬁ B
J'Ia60paTOpI/II/I 151 6BITy. HepBaﬂ MNOoMOIIb IIpU XUMHUYCCKHUX OXKOrax M

OTpPAaBJICHUAX

6.2

XUMHUUECKOE 3arpsa3HEHUE OKpYXKaroleil cpesbl (KUCIOTHbBIE JTOXKIU,
3arps3HEHHE TOYBBL, BO3AyXa U BOJOEMOB), CIOCOOBI  €ro
npenoTBpamieHus [IpenenpHas nomyctuMas KOHIIEHTpALMs BEIIECTB

(ITAK). Ponb XuMuu B pelIeHUH IKOJIOTUIECKUX MpobaeM. Y cuieHne
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MapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOs

[Ipumenenne cepol, a3ora, (ocdopa, yriepoma, KpeMHHS U HUX
COGI[I/IHCHI/Iﬁ B 6I)ITy, MCIUIHUHC, TPOMBIIIJICHHOCTU MW CCJIbBCKOM

xo3siictBe. IIpuMeHeHune MeTaioB W CIUIaBOB (CTallb, YYI'YH,

03 TIOPAIOMUHUN, OpoH3a) B OBITY ¥  NPOMBINUICHHOCTH UX
coenuHeHuit. [loHATHE O KOPpPO3UM METAIOB, OCHOBHBIE CIIOCOOBI
3aIUTHI UX OT KOPPO3UH
[TpupotHBIE UCTOYHHUKH YIIIEBOJOPOIOB (Yrolib, MPUPOIHBINA Ta3,

6.4 He(Th), MPOAYKTH MX mepepaboTku (OEH3UH), UX pOJb B OBITY H
MTPOMBIITUICHHOCTH
[TepBoHauanbHBIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX Kak O

65 COEMHEHUSX yriepoja (MeTaH, 3TaH, STWJIEH, aleTUJIEH, 3TaHoII,

' TJIMIEPHUH, YKCYCHas KuciioTa). [loHsATHE 0 OMOJIOTHYECKH Ba)KHBIX
BEIIECTBAX: )KUPaX, OeJKax, yriaeBoJax — M UX POJIH B )KU3HU YeJIOBEKa

7 Pacuérsr:

7.1 1o GopMyaM XUMHUYECKUX COCTMHCHUM

7.2 Macchl (MacCoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHYECKUM yYPaBHEHUSIM
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IJIEKTPOHHBIE OBPA30BATEJIBHBIE PECYPCbI
000 «Knace»

000 «Doxkchopm»

000 «Yun.py»
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