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HOACHHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus, NPEICTaABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMH MPENoJaBaHusl Y4eOHOT0 MpeaMera « XUMUsH)
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1na€t TpEACTaBICHUE O IeENsX, OOIIel cTpaTeruu
o0y4yeHUs, BOCIUTAHUS U PaA3BUTHUS OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
peayCMaTpUBAET pACOPEACICHUE €ro IO KilaccaM W CTPYKTYpUPOBAHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XHUMHUHU, ONPEAEISAET KOJIMYECTBEHHBIE U
Ka4e€CTBEHHbIC XapaKTePUCTUKU CoJIepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcCs, OMNPEAeNsSeT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil n3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON MEATEIbHOCTH O0O0YyYalouerocs IO OCBOCHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUH CIIY’)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PECHHUS
oOy4aromierocsi, €ro MpeiCTaBICHU O MaTepuaIbHOM EIMHCTBE MHUpPA, BaXHYIO
poiib UrparoT (GopMUpYEMble XHMHUEH MPENCTaBICHUS O B3aUMOIPEBPAIICHHIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B IMPHUPOJE, O MYTAX pEHICHUS TI00aTbHBIX
npoOjieM yCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTreTHUUSCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peanm3allid  BO3MOXHOCTEH Uil CaMOpa3BUTUS U
dbopMupoBaHUs KyJbTYPhI TUYHOCTH, €€ o0mIel 1 ()YHKITMOHATFHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
oOydJalImuxcsi, HABBIKOB HX CAMOCTOATEIHHOM  Y4eOHOW  JEsTENbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM KU3HM, TaK U B IPO(DHECCHOHATBHON AESTEIIEHOCTH,

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IVISa HA €AUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



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

JlanHble HampaBieHUS B OOYyYEHHMUM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOIM
COJepKaHMsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SABJSIETCS  MEJaroruyecku
aJanTUPOBAaHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHUM Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00ILIET0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUUMHKCS CUCTEMBI IMMEPBOHAYAJIBHBIX TMOHSITHH XHUMUU, OCHOB
HEOPraHMYeCKOM XUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mnojaxona k e€ usyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE W BEIIECTBE U CUCTEMBI MIOHITHI O XUMUYECKOU
peakiuu. OO0 OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl IO MPUHIIMITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunonnueckoro 3akoHa /J[. 1. MeHzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUH aTOMa U XUMHYECKOM CBA3U;

— TpeNCTaBICHUN 00 JIIEKTPOJMTHYECKOW JUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMATPUBAIOTCS HA OCHOBE SMIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHAS (QYHKIUKU OOBICHEHHUS M MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOMXHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U IOJYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOTpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJCTABIEHUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOIbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MeToJaM TO3HaHHs B Hayke. M3ydeHHe XMMHUU MOPOUCXOAUT C MPHUBJICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKAIOMUNA MUpPH,
«buonorus. 57 knacce» u «du3nka. / Kiacey.

[Ipy wW3ydeHWH XWMHH TPOUCXOAUT (POPMUPOBAHHWE 3HAHWN OCHOB
XUMHUYECKOW HAyKM Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBL.
3amaya y4eOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHMHU CHUCTEMBl XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3AKOHOB M TEOPETHUYECKHUX IMOJT0KECHUM,
JOCTYMHBIX OO0O0OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blKka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPH W3YYEHHWU BEIIECTB H
XUMHAYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHUH B Yy4yeOHO-TIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIBCKOU
NEeSATENbHOCTH, OCBOEHUM IpaBHJI Oe30macHOro oOOpalieHusi C BELIECTBaMU B
[IOBCETHEBHOM KU3HU.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIU TaKKe LI, KaK:

— (opmMupoBaHHE MHTEIJIEKTyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh  OOy4YeHHs] Ha  CHCTEMaTHYeCKOe MpUOOILIEeHHE
oOydJaromuxcs K CaMOCTOSATEIbHOM MO3HABATENbHON JEATEIbHOCTH, HAyYHbIM
METOJIaM TO3HAHMS, (POPMUPYIOIMIMM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIOBHM, CTOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOITUMHUCS
OMbITAa PAa3HOOOPA3HON NEATETbHOCTH, IMO3HAHMS M CAMOIMO3HAHUS, KIIOUEBBIX
HaBBIKOB (KITFOUEBHIX KOMIICTCHIINI), UMEIONINX YHHBEPCAIBHOE 3HAYCHHE JIJIS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opmupoBaHue oOmed (QyHKIMOHAIBHOM M €CTECTBEHHO-HayYHON
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBACHATP U OLIEHUBATh SIBICHUSA
OKPY’KaIoILlEro MHUpa, WCIOJb3YS 3HAHUS U OMbIT, MOJYYEHHBbIE NPU H3YyUYEHUU
XMMUH, TPUMEHATh HUX IpH pEIIeHUH MpoOJiieM B IOBCEIHEBHOM JKHU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y OOyyaroUIMXCsi T'YMaHUCTHUECKUX OTHOILIEHUH,
INOHUMAHUSl LEHHOCTUM XHUMMUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJOTUYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOM MAESATENBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uiIsi U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX IS H3YYEHUS XHMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaiseT 136 gacoB: B 8 kimacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHavanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuu. Posib XMMUM B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena w BemecTBa. PU3NMYECKHE CBOKWCTBA BELIECTB. ATrPETaTHOE COCTOSHUE
BemecTB. [loHsAiTHE O METOMAaX MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumunueckass ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTeNnbHAas AaTOMHAs Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEMHEHHH.

KomnuecTBo BemectBa. Mosib. Monsipaas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nUecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PeaKInil (COeAMHEHUS, Pa3JIOKEHUs, 3aMEIlIeHHsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBujiaMu padoThl B J1abopaTopuul u
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHHUE M OIHMCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUTaBICHHE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUN, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHMS XUMHUUYECKUX peakluil (pa3inokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJelCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3eieHHsl CMEecei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMS, XpoMaTorpadusi, IpoBeIeHNE OYNCTKU MOBAPEHHOM
conmu, HaOJIOJEHWE W  ONWCAaHHWE  pPe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacCChl, CO3[aHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopon — 37€eMEHT U MpOCTOe
BemlecTBo. HaxokaeHue kuciopojga B Mpupone, (GU3MYEeCKMe M XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHus). Okcupasl. Ilpumenenue xucnopona. CrnocoObl



MOJIYYeHHsI KHUCIOpoAa B J1adoparopud M HOpoMbllLieHHOCTH. Kpyrosopor
KHciopozaa B mpupoe. O30H — alioTponHas MoAU(pUKALMS KUCIOPOIa.

TerioBoit >P(GEeKT XMMHUYECKON pPEaKUUU, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M DHAOTEPMHYECKHE pEeaKIuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BemecTBo. Haxoxaenue Boaopona B
npupojsie, (Gu3MUecKue MW XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThl M0 XUMHYECKUM YPaBHEHUSIM.

®usnueckne cBoOicTBa BoAbl. Boma kak pacTBopuTEnb. PacTBOpEIL.
HaceblllieHHbIE M HEHACHIIIEHHbIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmdeckux coennHeHuit. Oxcunbl. Knaccudukamms
OKCHJOB:  cosieoOpa3ytonie  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue M XUMHYECKUE
cBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus oOCHOBaHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkinarypa cosneil. @U3nyeckue U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBsI3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpalieHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, paCMO3HABAHWE W HU3YYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXKHO HCIOJIB30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIICCTB
KOJIMYEeCTBOM | MOJIb, HCCIEOBAaHHE OCOOCHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METANIAMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BaHUE BUIECOMATEPHUAIIOB),



uccienoBaHue  oO0pa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAUKATOPOB B PacTBOpPaxX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3aumozeicTBus okxcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUW HEUTpaau3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PAcTBOpa COJIA, PEUICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BaxHeline Kiacchl HEOPTraHUYECKUX
COCIIUHEHUIY.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAIMK XUMHYECKUX dJeMeHTOB. [loHsaTHe O
IPYIIax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB [l.
N.  MenneneeBa.  Koporkonepuonnas ¥ JUIMHHONEpUOAHAs  (POpPMBI
[Tepunognueckoit cuctembl xumuueckux anemeHToB [l. M. MenneneeBa. Ilepuosl
u rpynnbl. DU3NYECKUN CMBICT TOPSJIKOBOTO HOMEpa, HOMEPOB IepUOJa U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonbl. Dnekrponbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoanueckoro 3akona u Ilepuoandeckoil CUCTEMBI XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHS HayKu W npaktuku. [[. V. MeHueneeB — yd€HBIN H
IrpakIaHUH.

Xumunueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMNOJSIpHAas) CBA3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  pPEAKIUU.
[Iporuiecchl OkuCIeHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3IloB BEMIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceasu



Peanuzamus mexnpeaMeTHbIX CBA3€M NpU M3YYEHUM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHATUM, SBJISIOMIMNXCS CUCTEMHBIMU JI1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4YHBIM (hakT, TUIMOTE3a, TEOpHUS,
3aKOH, aHallu3, CHUHTE3, KilacCudUKanus, TMEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aToM, OHJEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUIN 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COMHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAas peakuusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEpPBBIX TPEX NEPUOAOB, Kalus, KaJdbLHUs U HX
COCIMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JieMeHTOB B Ilepmoanueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOHN CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Krnaccudukaius XuMU4eCKUX peakiui 1Mo pa3InyHbIM MpU3HAKAM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEeKTy, II0
M3MEHEHUIO CTETICHEH OKUCICHHSI XMMHUYECKHX HJIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE
YpaBHEHUSI.

[Torsitue o ckopocTH xumMu4eckod peakinuu. [loHsTHE 00 OOpaTHUMBIX WU
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karammse. [IoHsTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA €  HCHOJIb30BAaHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHU3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUS peakuui. CBONCTBA KHCIOT,
OCHOBaHMA MW coOJeil B CBeTe MPEIACTaBICHUN 00 3IEKTPOIUTHUECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHMYECKUX
BEI[ECTB — METAUIOB W HeMeTauioB (rpadura M anMasa), CI0KHBIX BEIIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (HAKTOPOB, HWCCIECIOBAHUE AIICKTPOMPOBOIHOCTU
pacTBOpPOB BEWIECTB, IMpOLECCA AUCCOIMALMU KHUCIOT, IIEJOYEed U COJIeH
(BO3MOXKHO  HCIIOJIb30BAaHME BHJCO MAaTEpUAJIOB), IIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKAHUS  peakluii  HOHHOrO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3za, oOpa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKUUil
(ropeHue, peakiMu pas3lioKeHUs, COCIMHEHUs), PaCliO3HABaHWE HEOPTaHWYECKUX
BEIIECTB C TIOMOIIBID KayeCTBEHHBIX pEakUWil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeIMHEHUSA

OO6mast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTereHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOJEICTBUE € METAJJIaMH, HEMETAJUIaMH, IIeJo4aMu). XJIOPOBOJAOPOI.
CongHas KHCIIOTa, XMMHYECKUE CBOMCTBa, MOJy4YeHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHM3M YeJoBeKa. BakHeWline XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumdyecKkue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U CepPhl. AJUIOTPOITHBIE MOAU(DUKAIIMN KHUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYecKkre cBorcTBa. OKCHIBI CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (Qu3HUecKue © XHMHYCCKHE CBOWCTBAa (00mME Kak
MPEACTaBUTENS Kjacca KHUCJIOT U crnenududeckne). XUMHYECKHUE PEaKINH,
JeXane B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOThl. CoJIn CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEJUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIEHHS. A30T, pacpoCTpaHECHHE B MPUPOIE,
dbuzndeckue U XumMudeckue ceorictra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XUMUUYECKUE CBOMCTBA, MoJaydyeHue u npumeHenue. Coiaum aMMOHUS,
ux (pU3nYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ ToyiydeHue, (U3NYECKHe U XUMHYECKUE
cBocTBa (0OIIME KaK TMPEICTaBUTENS Kjacca KUCIOT U crenuduyeckue).
Hcnons3oBanne HUTPATOB U COJIM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopeHuit. XuMHUUYECKOe 3arps3HEHUE OKPY KaIOIIEH Cpelibl COCTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHHUE BO3JyXa, IMOYBBI W BOJ0EMOB). Docdop,
ajutoTponHbie Mogudukanuu (pocdopa, Puznueckue M XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u pochopras kuciora, pusndeckre U XUMHUSCKUE CBOMCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTCNEHW  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
MoIu(UKALMK, PACIPOCTPAHEHHE B TNpUpOjAE, (PU3NYECKHEe U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre W XUMUYECKHE CBOICTBa, [EWCTBUE Ha IKUBbIE OPTraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1y100aJbHOrO TOTEIJICHUS KJIMMAaTa, TMaPHUKOBBIN
addekr. YronpHas KUCaoTa U €€ coiu, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMeHenuwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, IIIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (Yyrojb, NPUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTUYECKHN BAXKHBIX BELIECTBAX: KUPaX, OCNKaX, YrlIeBOJIaX — U UX
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €JAUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue U XUMHYECKHE CBOWCTBA, TMOJy4YEHUE U
npuMmenerne. CoenuHeHHs KpeMHHsT B mpupoje. OOmmue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoit kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpoUTeNbHbIE MaTEepUalbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpoOmeMbl 0e30mMacHOT0 HMCHOJIb30BaAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuiit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKUE CBOICTBA
rajloreHOB M HUX COCIUHEHHM (BO3MOXKHO HCIIOIB30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHME ¢ oOOpa3laMu XJIOPUAOB (TaJOTE€HUJOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COCINMHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHUMHUYECKHUX CBOMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEICHUE KAaUeCTBEHHON peaKIluu Ha CyJb(aT-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3nuecKuMu
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE W U3YYEHHWE CBOWCTB aMMHakKa, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTAINTMYECKUX PEIIETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIICHHE C
IPOIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTra3a, MojydyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOICTB YIJIEKHCIIOT'O ra3a, IPOBEJIEHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIBHBIX
3az1a4 no treMe «BakHelne HeMeTaJuIbl U UX COCIUHEHU)).

MeTaJsibl 4 MX COeIMHEHUSA

OO61mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxkeHus B llepmogmueckod cucreme Xumudeckux diaemeHtos . .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpHUCTaJUIMYecKass  peume€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHUH MeTaioB. OU3NYECKue U XMMHUYECKHUE CBOWMCTBa MeTaiuioB. O01mme
crocoObl TonyyeHus MeTauioB. [loHATHE O KOppO3WHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOpPATIOMHHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoOJIOKEeHUE B [lepruoauueckoil cucreMe XMMHYECKHX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHE B INPUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kanus). OKCUJIbI U



TUAPOKCHUABI HATpuss W Kanus. [IpumMeHeHue MIeNOYHBIX METaNIOB W HX
COCAVUHEHUN.

IllenouyHO3eMENBbHBIE METAJIbl MarHdi MW KaJdblMM: TOJOKCHUE B
Ilepuonnueckon cucrteMe xuMudeckux siuemeHToB JI. M. Menneneesa, ctpoeHue
MX aTOMOB, HaxoXkAeHue B rpupoae. Puznueckue 1 XMMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkHelmue coequHeHUs] Kalblus (OKCHUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CLIOCOOBI €€ YCTpaHEHHUS.

ANOMUHMI: NOJIO)KEeHUE B [leproinueckoil CUCTEME XUMHUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B Ilepuognueckoil cucteMe XuMHUECKUX dJIEMEHTOB [l.
. MengeneeBa, CTpOCHHME aTroMa, HaxoXJaeHUe B mpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coin xkene3a (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB M CIUIaBOB, WX (PU3HMUECKUMH
CBOMCTBaMH, M3Yy4€HHE  PE3yJIbTaTOB  KOPPO3WHW  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJIEUCTBHS OKCHIA
KaJapllusi W HaTpus C BOAOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPHANOB), MPU3HAKOB  IPOTEKAHMS
KAUYECTBEHHBIX PEaKLUi Ha MOHBI: MATHUSA, KaJbLUs, aJIOMUHMS, LIMHKA, Keje3a
(IT) u xene3a (I11), meau (II), HabmomeHNE U OMUCAHUE MTPOIICCCOB OKPAITUBAHUS
IUITAaMEHU HOHAMM HATpus, Kajuusg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCcCIeoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUIPOKCHUA IMHKA, PELIICHUE DKCIIEPUMEHTAJIBbHBIX 3a/71a4 110 Teme «BakHeiue
METAJUIBI U UX COCIUHEHUSI.

XuMHS U OKpY KaoUias cpeaa

BemecTtBa m Marepuasibl B IOBCEIHEBHOM XHU3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXKawomied cpeanl (MpeaenabHas AOoMycTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTMYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunie ceasu



Peanuzammsi MEXNpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAyYHBIC IMOHATHUSA: HAy4YHBIM (DakT, rumores3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KiIacCupUKalusi, TMEPUOANYHOCTb, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHUE, MOJEIb, SBJICHHE, MapPHUKOBBINA
3 PeKT, TeXHOJIOTUsI, MaTEPUAIIbI.

dusnka: Marepus, aToMm, D3JCKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHI,
W30TOIBI, PaJMOAKTHBHOCTH, MOJICKYJa, JJICKTPHUCCKUH 3apsi, TMPOBOJIHHKH,
TOJYNIPOBOIHUKHM, JTUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, Ia3, PACTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUYECKAs
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, CIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3/b1, COJHIIE.

buonorus: dorocuHTe3, NbIXaHHWE, OWMocdepa, IKOCHUCTEMA, MUHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
NIOJIC3HBIC NCKOIIAEMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS INPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUSI MPOrPAaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHus JOCTUralOTCAd B XO0J€ OOy4YEeHHMs] XUMUU B €JAMHCTBE Y4eOHOH WU
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU U JTYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOllecTBe MpaBWJaMd U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroImIMXCs
PYKOBOJICTBOBATbCSI CUCTEMOM IMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAlUA W
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OTEUECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHMMAaHUSA 3HAYEHUS XUMUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHUCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOHUCCIIeNOBAaTEIbCKOM, TBOPUECKOW WM JAPYTUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW NEATEILHOCTH TpU
BBITIOJTHEHUN Y4YEeOHBIX, TIO3HABATEIbHBIX 3a/1ad, BBIMIOJIHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoIecce OJTOW y4eOHOM NeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE U TMIOCTYIIKM CBOMX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOTI' 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aHUMOCBS3SIX YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHUHU IO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MHGOPMALMOHHOW M YUTATEIbCKON KYJIBTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOATENIIbHOM paboThl € Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypPOr, JOCTYIHBIMA TEXHHYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TIPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 JKWU3HHM, OCO3HAHWE IOCICICTBUNA U
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJNIIOZICHUs TMpaBui OE30MaCHOCTH Tpu  OOpalieHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOI0 BOCTIMTAHUS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAYy W pe3ysbTaTaM TPYAOBOH IEATEIBHOCTH, B TOM YHCJIC Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWKW 10 XUMHH, OCO3HAHHBIA BBIOOP
UHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIHON MPo¢deCcCHOHANBHON JESITEIbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH 1E€JIECO00pa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKWU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
du3nueckoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
IpaBUJI 0€30TMACHOTO MOBEJCHUS MTPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYAIHIX,
YIPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU WU3YYCHUU XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEIOM, ISl OBBIICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pemieHus MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATBI

B cocraBe wMeTampeaMETHBIX PE3YNbTATOB BBIIEISIOT 3HAYMMBIC JIJIST
dbopMupoBaHUS MHPOBO33pEHUS OOIIECHAYyYHbIE TOHSITHS (3aKOH, TEOpHs,
MPUHIIAI, TUTIOTe3a, (PAaKT, CUCTEMa, TPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
WCIIOJIB3YIOTCS B ©€CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETaxX W MO3BOJISIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIIOCTHOU



HAay4YHOW KapTHUHE MUpPa, U YHUBEpCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpble oOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO Yy4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBINLJIEHUS! MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIC CBSI3M MEXIY OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHAYKTUBHBIC, JICAYKTUBHBIE, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHUS TOHATUSA (NIPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKU 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMylia W ypaBHEHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJCTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX ITPOLIECCAX U SIBIICHUSIX.

Ba3oBble ucciaeaoBaTe/LCKHe 1eHCTBUA:

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI i (POPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABHIIBHOCTH BbICKA3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONBITa MO IUIAHUPOBAHUIO, OpPTraHU3AIMH U MPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaO0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yJbTat, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ unopmanmueii:

yMEHHE BBIOWpaTh, aHATW3UPOBATH W HWHTEPIPETUPOBATH WH(POPMAIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PA3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTM  UCHOJIb30BAHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX OMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIAeMble 3aJayl HECIOXXHBIMH CXEMaMH, JuarpaMMami,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Mpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM NPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCHOpPTAa HA COCTOSHHUE OKPY’KaoIIeW MPUpPOIHON
Cpelbl.

KomMmyHuKkaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIe eiicCTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe aAuasiora W (WiIM) OUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMoW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  TOJYYEHHbIE  Pe3yJbTaThl  IMO3HABATEIbHOU
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JejaTh IPE3CHTALHNIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOI0 HKCIepuMeHTa (1abopaToOpHOrO OMbITA,
1abopaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO POEKTA);

yMEHHUS y4eOHOTrO COTPYJAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOU
NO3HABATEJILHOM WU HMCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONINX MpOOJieM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBHI, ONpPENEICHUE KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryiasiTuBHbIE YHUBepCcaJibHbIe Y4eOHbIe 1efiCTBUS:

YMEHUE CAaMOCTOSITENIBHO OMNPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBbHOCTD, BEIOMpATh Hanbosee 3 PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
[IO3HABATEIBHBIX 3a/a4, CaMOCTOSATENBHO COCTABISITH WIH KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QITOPUTM  JEUCTBUUM NPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaxX — BELIECTBAX U PEaKLHUsX,
OLICHMBAaTh COOTBETCTBHE ITOJIyYEHHOIO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 0053aTEIBLHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (QenepanbHO paboyelt MporpaMMoi,
BBIICJIAIOT: OCBOCHHbIE OOYYAaOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



NedcTBUM, creuuduyeckue s NOpeIMEeTHOM oOnactu «XuMHUS», BUIBI
NEATENBHOCTA 10  MOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEPIPETAUH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYUaIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHUX TMOHATHH: aTOM, MOJICKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHAS. M HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb, J3JEKTPOOTPHUILIATEIBHOCTb, CTEIEHBb
OKHCJICHUS, XUMHYECKasi peaxius, KiacCuPUKAIUs peakiuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHUH 3aMEIICHUs, PEaKInu
o0OMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEeKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTalb, paguyc
aToMa, XMMHYECKasi CBs3b, MOJISIpHAS W HEMOJISIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas J10Jsl BELIESCTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHH H
NPUMEHATH 3TH MOHITUS NIPU ONUMCAHUU BEUIECTB U UX NIPEBPALCHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHHUSX,
CTeNeHb  OKUCJICHUS  DJEMEHTOB B  OMHAPHBIX  COEJMHEHMSIX,
NPUHAIJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUH 10
dbopMynaMm, BHI XUMHUYECKOM CBsi3M (KOBAaJIGHTHAs W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbicH Ilepumogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOMMuHYIO ¢opmy Ilepumomnyeckoi
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pa3jauyaTh NOHATUS  «IJaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO0 YUCIY M COCTaBY YYACTBYIOIIMX B pEaKIHUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHYECKHX MPEBPALLICHUI B
Pa3JINYHBIX YCIOBUAX;

BBIUHMCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmyie
COEIMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE OINEpPAllMd MBICIUTENBHON AEATEIBHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluio, KJIacCU(PUKALHUIO,
BBISIBICHHE MPUYMHHO-CJIEICTBEHHBIX CBS3€M — ISl U3Y4YEHUS CBOMICTB
BEIIECTB W XHMHYECKHX pEaKIHil, €CTeCTBEHHO-HAy4YHbIE METOMBbI
MO3HAHUS — HAONIOICHHE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBUjaM  MOJB30BaHUS  XMMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOHUpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MAacCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTh  XUMHYECKHE  HDKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB WIEJIOYEH M KUCIOT C IIOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 Kkiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHUX TMOHSATUWA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PEaKIusi, XUMUIECKasi CBA3b, TEIJIOBOU d(P(HEeKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOpP,  AIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAs HUCCOLMAIMUS, PEAKUUH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTAaHOBJICHHE,
ajuioTponus, am(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
METaJNIMYeCcKasi), KpHUCTaJUIMUecKass pemérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHMMHYECKOW pEaKUHH, MPEAeIbHO JOMyCTUMAast
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATUUA U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX PJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeIUMHEHUH mo (opmysiaMm, BHI XMUMHUYECKOM
cBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKasl)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopmylie, XxapakTep Cpeabl B
BOJIHBIX PAacTBOPAaX HEOPraHWUYECKUX COCAMHEHUM, TUI KPUCTAIIUUYECKON
peLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto ¢opmy Ilepuonnueckoit cUCTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyarh TOHSATUSL «TJlaBHasg mnoArpymnmna (A-Tpynma)y U «1moboyHas
noarpynmna (b-rpymma)», wmanble u OoibllIMe TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabnuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHHUA  aTOMOB  XMMHUYECKHUX
ANIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHUCIO JJICKTPOHOB U
pacupeneneHue WX 10 DIEKTPOHHBIM CJIOAM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPHOJI0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUAE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKHE peakluH (MO0 YMUCIy U COCTaBYy Y4YacTBYIOLIMX B pEaKuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, 0 M3MEHEHHUIO CTENCHEH OKHCICHHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMHKE W CHENUPUICCKUE XUMHYCCKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEPKAAas OIHUCAHUE
IpUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHS BJEKTPOJUTHYECKOM JOUCCOLMALAHA  KHUCIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHSA peakiuil, TMOATBEPKIAIOMINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKIUI
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHUs XHMHUUYECKUX TMPEBpAIICHUA B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHUYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHYECKON PEaKIIHH;

coOnoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHMYECKOM  MOCyAoH
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TIONYYEHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YIIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKJAIOIINE  KAYeCTBCHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMUI-,
uoaua-, KapOoHat-, ¢ocdar-, CUIUKaT-, Cyibhar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3yYEHHBIX METAIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

PUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTEBHON NEATeIbHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3alNIo, BBISBICHUE
PUYMHHO-CIICICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui, €CTeCTBEHHO-HAyYHbIE METOAbl TIO3HAHUS —
HaAOJIIOICHNEe, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHBId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnyecTBo 4acoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHble XMMHUYECKHE MTOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK

' MIPAKTUYECKON JESTEILHOCTH https://m.edsoo.ru/7f41837c

YeJoBeKa

12 BemecTBa 1 xXumMmnueckue 15 1 bu6mmoreka [JOK

' peakuuu https://m.edso0.ru/7f41837¢c

Hroro mo pazaeny 20

Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB
21 Bosznyx. Kucnopon. [lonsitue 5 bubmuoreka [IOK

' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa. [Tousitue o kuciorax 8 1 bu6mmoreka [JOK

' U COJIAX https://m.edso00.ru/7f41837¢c
23 Bopa. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COECIUHEHUIN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /[I. U. Menaeneea. CTpoeHune aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX temeHToB [l. W. https://m.edsoo.ru/7f41837c
MemnpneneeBa. CTpoeHue aroma
XuMH4IecKas CBS3b.

3.2 OKHCIUTETBHO- 8 brmmorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bu6mmoreka [JOK
Hroro no passeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmuorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnoreka [IOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS TUCCOLIHAITHS. 8 1 1 bubnuoteka [IOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO011as XapakTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' pyfisL: P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKAa XUMUYECKIX
2.3 aneMeHToB VA-rpynmbl. A30T, pochop u ux 7 1 bubmmorexa [IOK
' DYTHIRL ’ P https://m.edsoo.ru/7f41a636
COEMHEHUS
OO1as XxapakTepuCTUKa XUMUYECKIX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 Bubmmorexa LIOK
' . PYIIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Pazgen 3. Merasjibl U UX COeIUHEHUA

N bubnuoteka [IOK
31 Ouipte CBOHCTRA METALIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime MeTaiuiel ¥ UX COEIMHEHUS 16 https://m.edso00.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpy:kamomas cpeia
41 B 3 bubmmoreka [JOK
. CIEeCTBA U MaTEePHAJIbl B )KU3HHU YEIOBEKA htts://m.edsoo.ru/7f41a636
Hroro mo paznueny 3
p 06 BDE 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/n Bcero u3ydyeHusi | oOpa3oBarTesibHbIE
padoThI padoTbl
pecypcbl
1 [Ipenmer xumuu. Posib XUMUH B KU3HU 1 bubmmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX MIO3HAHUS B XUMHH 1 bubmorexa [TOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOparreHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIO0BaHUEM»
Yucteie BemectBa 1 cMecu. CriocoObl bu6mmoreka [JOK
4 . 1
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckast pabota No 2
5 Pasenere cmeceli ( ene 1 bu6mmoreka [JOK
(PasICIIeHE eMec Hv Ha IpUMep https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [IOK
6 A 1
TOMBL H MOJCIYIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKU 1 bubmuoreka [IOK
(CMMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U Cl0KHBIEC BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITIOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [IOK

10 X .B
umrieckas popmyna. BanenTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 707151 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COEUMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTBa. MoJib. bubmmoreka [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
1 DOu3nveCcKre 1 XUMUYECKHE SIBICHHUS. bu6mmoreka [JOK
XHUMHUUEcKas peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 yclnoBus NPOTEKAHUS bubnnoreka [IOK
15 .
XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
3aKOH COXpPaHEHUSI MaCChl BEIIECTB. bubnuoreka [IOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konmdecTBa, Macchl
17 BEIIECTBA 10 YPABHCHHUSAM XHMHUCCKUX Bubmmorexa LIOK
B N yp https://m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanus XuMrUIecKuX peakiui
18 (coenMHEHMS, PA3JIOKEHUS Bubmmorexa LIOK
s P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHe 1 Bubmmorexa LIOK
i AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlHsl 3HaHUI
20 KonTtponeHas padora Nel mo teme bu6nuoreka LIOK
«BelecTBa 1 XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOMCTBA

bu6mmoreka [JOK

22 KHCII0POAA (peaKiHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 okcumax
CriocoOblI MoJTydeHusT KUCIOpoia B
23 71a00paTOpUH U MPOMBIIITIEHHOCTH bubmmorexa [OK
’ https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenoBoii a3pdexT xumuueckoit
24 peaKuuu, NOHITUE O bubmmoreka [JOK
TEPMOXMMHUYECKOM YPABHEHHH, K30~ U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITHSIX
TommmBo (HehTh, yroyib U METaH).
25 3ar XSHGIEHG(EOS ’ a, CrocoObI zro bubmorexa [TOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tony4yeHne u coOOMpaHUe KUCIIOPO1a Bubnmorexa LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Bonoponx — anemeHT u nnpocroe bu6mmoreka [JOK
BeniecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 du3nYecKre U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCIIOTAX M COJIAX bubmorera [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TOMy4eHHs BOJAOPOIA B bubnunoreka [JOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
P P bubnmuoreka [IOK
31 «ITomyuenue u cobupanue Bo10poJia,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MonspHblii 00bEM ra30B. 3aKOH

bubmuoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHMYECTBA
33 BEIIIECTBA ra3a 10 €ro M3BECTHOM bubnmorexa [OK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brruuciienus 006EMOB ra3oB 10
34 ABHCHHIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa [OK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHMI T'a30B
35 dOu3nvecKrue 1 XMMHUYECKHE CBOMCTBA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnuoteka [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachiieHHnbie
37 M HEHACHIIEHHEIE pacTBOPEI. MaccoBas bubmorexa [OK
m p PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnunoreka [IOK
«Kucnopoa. Bogopon. Bonga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilacCUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmyuenne u XUMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIacCHUpUKAIUS, bubnmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue n XuMHU4ECKHUE CBOMCTBA bu6mmoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocras, kinaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATYpa,
46 CHOCO((SI)II)HOJI )GHI/H[ XI/IMI/II{Z(I:)KHG bubmorexa [OK
y i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[Mpaktudeckas padota Ne 6. Penrenne
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoteka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas CBsI3b MEXKy KJlacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo0.ru/00ad9a50
bubmmoreka [JOK
49 O06o0meHre U cHCTeMaTH3alus 3HAaHUH
m H https://m.edso0.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmmorexa OK
. P https://m.edsoo.ru/00ad9ela
COCAMHCHUI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [IOK
51 XHMHYECKHX 3JIEMEHTOB. IloHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6nmoreka [JOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bu6 OK
53 Ilepuropl, TpyIIIBL, TOATPYIIIBI nommorexa L

https://m.edsoo.ru/00ada52¢c
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Crtpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [IOK

o4
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P . bubnuoteka [IOK
55 aToMoB 311eMeHTOB [lepuoguueckoit
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. MenpeneeBa
XapakTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA 110 €T0 IOJIOKEHUIO B bubnuoreka [IOK
[Tepuomnueckoii cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanaeckoro 3akoHa Jist
57 pa3BuUTHS Hayku U ipakTuku. /1. . bubnuoteka [IOK
MenneneeB — y4€HBIN, IEAAror u https://m.edsoo0.ru/00ada96e
rpaXJIaHUH
PesepBHblit ypok. O60011eHE U
P P EII bubmmoreka [JOK
58 cHCcTeMaTH3aLus 3HaHuH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast npoBepoyHas paboTta
KontponsHas padoTta Ne4 o teme
59 «Ctpoenue aroma. XuMU4ecKasi CBSI3b» bubmmorexa [IOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccwuiickas nmpoBepouHas pabora
60 DIEeKTPOOTPULIATEILHOCTh AaTOMOB bubnunoreka [IOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
61 nu
OHHT XIMHCCRA CBA https://m.edsoo.ru/00adac34
62 KoBanenTHas noasipHasi XuMudeckas bu6nuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMUYECKast bu6nuoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6nmoreka [JOK
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https://m.edsoo0.ru/00adae28

65 OKHCIUTENIBHO-BOCCTAHOBUTEILHBIC 1 bubnuoteka [IOK
peakuuu https://m.edsoo.ru/00adb076
66 OKXUCIATETN U BOCCTAHOBUTEIIA 1 Et?ri?;;i:ecitzou.r(j/%Oa db076
Pesepsusblii ypok. O000IIIEHNE U
P P fll bubnuoteka [IOK
67 cHUCcTeEMaTU3alys 3HAHUU 110 TEME 1
https://m.edso0.ru/00ad9ch?2
«CtpoeHne aroma. XUMHUYECKast CBSI3b)»
68 PesepBHblit ypok. O6001eHne n 1 bubnuoreka [IOK
cUCcTeMAaTU3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi = o0pa3oBarTesbHbIE
padoTbI padoThI
pecypchbl
[Ieproanueckuii 3aKoH.

1 IIepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX 3eMeHToB /I, W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 bubmorexa [OK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubnnoreka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckon CBA3U U TUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KontponsHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMu4ecKux 1 bubnunoreka [IOK
peaKUii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTHU XUMUYECKOI

7 eakinu. [ToHATHE O TOMOT€HHBIX U 1 bubnnorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[lonaTHE 0 XUMHUUYECKOM PAaBHOBECHH.

bubmmoreka [JOK
8 @®akTOopbl, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKUU 1 MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O paBHOBCCUA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2MeKTPOJIUTUUECKOUN
10 Hcfo na I/II/IpCI/IJH)HI)Ie U clta0ble bubmmorexa LHOK
A THHAITHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS pEAKIIUNA bubmorexa [JOK
P peakit https://m.edsoo0.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE MPEJICTABICHUN bubmorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOJIUTHIECKON JUCCOTTHAIIN
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LHOK
pen . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON TUCCOTTHAIIN
14 TTonusarue o rugpoanse coseit bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Pemenue F3KCIEPUMEHTAIBHBIX bubnnorexa [JOK
P https://m.edsoo.ru/00addbfa
3a1au)
Kourponbsaas padora Ne2 o teme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLIMALINASA bubmorexa [IOK
p g HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIUU B pacTBOPax»
OO011as XapakTEPUCTUKA TaJIOTEHOB.
18 XI/II;/[-II/IHGCIfI/Ie CBI(;I‘/'ICTBa Ha IpUMeEpPE bubnnorexa [JOK
P P https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. ConsiHast KUCIOTA, bubnuoreka LIOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo0.ru/00adel104

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[Tomy4ueHne CONTHOM KHUCIOTHI brbamorexa HOK
YHCHE €0 ’ https:/m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMUYECKUX PEAKIINi, €CITU OJ1H U3 brmmorexa [TOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO61rast XapaKTepruCcTHUKA HIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxoxnenue cepsl v €€ coeAMHEHUI bu6mmoreka [JOK
B NpUpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 .
(bM3UYeCcCKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
25 (bu3nueckre U XuMUYECKHe CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallre B
OCHOBE MPOMBIIIIEHHOTO crocoba
%6 MOJYYEHUS] CEPHOU KUCIIOTHI. bub6nuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COETUHEHUAMU
cepbl
97 Brruncnenne maccoBoii JOIH BBIXOAa bubnuroreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA HIIEMEHTOB bubnuoreka LIOK
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VA-rpymisl. A30T, pacpocTpaHEHUE
B IIpUpoie, GU3NIYECKUe U
XMMUYECKUE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

bu6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, TOTydECHIE 1
ya https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[Tpaktudeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKka, U3ydeHUE ero brmmorexa HOK
e > 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bubnuoteka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHUS B KQ4€CTBE MUHEPATHHBIX

32 00peHnii. XUMUYECKOE bubmorexa [TOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMHU a30Ta
Docdop. Oxcun dochopa (V) u

33 Cpocgo pHa;I KI/ICJ‘Ig)Ta q:bpinflec)n(ne u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHNE CBOMCTBA, IMOTYUCHUE
Hcnons3oBanue pocdatos B

34 KaueCcTBE MHUHEPAIbHBIX yI0OpEHUH. bubmuoreka [IOK
3arpsi3HEHUE IPUPOTHOM Cpeibl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacpocTpaHeHue B

35 npu 1(3) e (Ilj)nsnlf{eCKie U XUMUYECKHUE bubmorexa [TOK

p P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcunpl yriepoja, ux Gpu3ndeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsI3aHHBIE ¢ OKCHIOM yriiepoaa (1V)

37 VYroapHas KUcaoTa M €€ COIHn bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktudeckas padora Ne 4 o reme

38 "[lony4eHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBaX KakK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coequHenus brommorexa [TOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnnoreka [IOK
«BaxHenmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHUSDY
KontponbHas padoTa Ne3 mo teme

42 «BakHeinye HeMETAIIbl H UX bubmorexa [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSD»
OO6mras xapaKTepuCTUKa XUMUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [IOK
MeTaJUIMYeCKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJLJIOB
XHMMHYECKHE CBOMCTBA METAIITIOB.

. bubmuoreka [IOK

44 DNEeKTPOXUMHUYECKUH PsiJT

HaHpH)KCHI/Iﬁ MCETAJlJIOB

https://m.edso0.ru/00ae1156
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O0m1re cnocoObl MOTy4eHus
metaoB. CiuiaBel. Beruucnenus no

bu6mmoreka [JOK

45 i,
YPABHCHIIM XHMITCOKIX pearinti https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
TIpUMecH
46 [TorsITHE O KOPPO3UHU METAIIIOB bubmorexa [OK
pp https://m.edsoo.ru/00ae1278
bub6mmoreka [JOK
47
[lenotmpie MeTanE! https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ TUAPOKCHJIBI HATPUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METATUIBI — bubnuoteka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxxuelmme coeTMHCHUS KATbIIHS bubmorexa [OK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cUCTEMAaTH3 AN
3HAaHUM
JKEcTkoCcTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
52
YCTpPaHECHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo Teme
53 "YKEcTKOCTh BOABI U METOIBI €€ bubmmorexa [TOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuoreka [IOK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHJIA U bubnuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, THIPOKCHUIBI U COJI JKETIe3a

bubmuoreka [IOK

o7
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o00muIeHNe U CUCTeMaTH3AIHS
3HAHUU
[Ipaktuyeckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [JOK
59 .
«BaxHenmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKINi, €CITU OJ1H U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT MpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BbIXOJa ITPOTyKTa
peakuuu
61 O0001IeHnEe U cuCTEMAaTH3 AL
3HAHUU
KontponsHas padoTta Ne4 o teme
62 «Baxueiiue MeTaibl 1 uX
COEJIMHEHUS»
Bemectsa u matepuansl B bubnunoreka [IOK
63 .
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE bubnunoreka [IOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemieHnn bu6nuoreka LIOK
9KOJIOTHYECKUX MpolIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0meHue u bu6nuoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHNE U bubnuoreka LIOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTu3alus 3HaHUI

https://m.edsoo.ru/00adb33c
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOMU

OBPA3OBATEJILHOW TPOT'PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJ'lLHOI71 nmporpaMmMbl OCHOBHOT O 001mero 06p33OBaHI/IH

1

IIo Teme: «HepBOHa‘IaHBHBIG XUMHWYECKHUEC ITOHATHUA»

11

PaCKprIBaTh CMBICJI OCHOBHBIX XUMHUYCCKUX HOHATHIH: aToM,
MOJIEKYJla, XHUMHUYECKHH D3JIEMEHT, IIPOCTOE BEUIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOTHAS W HEOJHOPOJHAS), BaJICHTHOCTH,
OTHOCHTENIbHAsi aTOMHAsi W MOJIGKYIISIpHAas Macca, KOJIHYECTBO
BEIIECTBA, MOJb, MOJSIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM, XMMHUYECKAsl PeaKius,
KIacCHUKAIM ~ PEaKIHuid:  peakud  COCAWHEHUS,  PEaKIHuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pEaKIuu OOMEHa, JK30- H
SHJOTEPMHUUYCCKHE PEaKINH, TEIIoBOW A((EeKT peakuuu, pacTBop,

MaccoBasi J10Jis BenlecTBa (IPOLEHTHAS KOHIIEHTPAIUs1) B pacTBOPE

1.2

HUITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWMHYCCKHUX IMOHATUN U

IIPUMCEHATH OTU IIOHATHS IIPU OIMMCAHUHN BEIIECCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHMBOJIMKY JII COCTaBJICHUSA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

1.4

PpaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IIOCTOSIHCTBA COCTAaB4, ATOMHO-MOJICKYJIIpPHOI'O  YUCHHA, 3daKOHa

ABorajipo

15

OIIPEACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC PpCaKIUun (HO qucil1y Hu COCTaBy

Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3(PQEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYHO MOJICKYIIIPHYHO U MOJIAPHYHO MacCChbl

BCIICCTB




1.8

BBIUUCIIATE MAacCOBYIO JIOJIIO XMMHYECKOTO 3JIeMeHTa 1o (opmyre

COCIMHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl NIO3HAHUS — HaOJI0/IEHuE,
U3MEpPEHUEe,  MOJEIUPOBAHME,  HOKCHEPUMEHT  (peajbHbId U

MBICJICHHBIH)

ITo Teme: «BaxHelMe NpeICcTaBUTEN HEOPTaHUIECKUX BEILIECTBY»

2.1

pacKpbeiBaTb CMBICI  OCHOBHBIX XMMHWYCCKUX TTOHSTHH: OKCH[,

KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCAC/IATh NPHUHAJIC)KHOCTh BCIICCTB K OHpCI[CJ'IéHHOMy KJ1acCcy

coelMHEeHu! 1o popmynam

2.3

KJIacCU(PHUITUPOBATH HEOPTAHNYECKHUE BEIIIECTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3MUHBIX KJIAccOB, MOATBEpPXIas ONMHCAHWE MpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEaKIUN

2.5

IIPOrHO3UpOBaAThH CBOICTBa B€OICCTB B 3aBHCHUMOCTH oT HuX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHUUYCCKUX

MpEeBpalICHUH B pa3IMYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBWJIAM TIOJb30BAHUS XHUMHYECKOH TOCYIOW U
nabopaTOpPHBIM 00OpY/IOBAaHWEM, a TaKXKE MpaBUiiaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO M COOMpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJIOPOJA M KUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB C OMpPENeNEHHOW MacCcOBOW J0Jied  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOJUTh XUMHUCCKUE IKCIICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEeH M KHCIOT C TOMOIIBIO

UHAUKATOPOB (JTakMyc, peHondTanent, METUIOPAHXK U APYTHE)

2.7

IMPOBOANTH paC‘léTH 10 YpaBHCHHUIO XUMHWYECKOH pcakiuuu

I[Io teme: «llepuommueckut 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHtoB JI. M. MenneneeBa. CTpoeHHE aTroMOB.

Xummnueckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC peakaumn»

3.1

PacKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHIM: AApO aroMma,
BHGKTpOHHLIﬁ clioit aToMa, aTOMHasid 0p6I/ITaJ'H>, paauyc atroma,

XUMHUYCCKasd CBA3b, IOJIApHAA W HCHOJIPHAA KOBAJICHTHAA CBA3b,




AJIEKTPOOTPHUIIATENILHOCTh, HOHHAsl CBSI3b, HOH, KATHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(i)I/IL[I/IpOBaTB XUMHUYCCKUEC JJICMCHTHI

3.3

OTNMCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro (Gopmy Ilepmoanueckoii
CUCTEMBl XMMMUYECKHUX D3JEMEHTOB: pa3iuyaTh IOHATUS «rJIaBHas
noarpynna (Arpynna)» u «mobouynas mnoxarpynna (brpynma)y,

«Malble» U «OO0JIbIIHEY MEpUOJbI

3.4

packpsiBaTth cmbich Ilepmommueckoro 3akona .M. Menpaeneesa:
JACMOHCTPUPOBATH NIOHUMAHUC HGpHOI[H‘IGCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX DJJIEMCHTOB OT HX IIOJOXCECHUA B Hepno;mqecxoﬁ

CHUCTEMC

3.5

COOTHOCUTHh  O0O3HAUEHHUs, KOTOpbIE HMEIOTCS B  TaOiHIe
«Ilepmognyeckass  cucrema  XuUMuU4Yeckux  anemeHtoB .M.
MenpeneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsija sjapa, oOIee Yucio

3JIEKTPOHOB U PACIIPE/IETICHUE UX 10 SJIEKTPOHHBIM CJI0SIM)

3.6

OIpEaACIATD CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COEIMHEHUAX

3.7

OTIPENeNIATh BUJ XWMUYECKOW CBA3M (KOBaJIEHTHass U HOHHAs) B

HEOPraHN4YCCKUX COCTUHECHUAX

9 KJIACC

Kon
NPOBEPsIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHus

1

ITo Teme: «BeliecTBo U XuMUYecKas peakus»

11

pacKpbIBaTb CMBICII OCHOBHBIX XHMMHYCCKHUX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HEOJICKTPOJUTHI, DJJICKTPOJIUTUUCCKAA AUCCOIHALN,
pCakiiui HMOHHOT'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMBIe u HeO6paTI/IMBIe pCaKuuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuunu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHUEC W  BOCCTAHOBJICHUC, aAJUJIOTPOIIHN:,
aM(I)OTepHOCTL, XUMHUYCCKaAa CBA3b (I(OBaJ'ICHTHaSI, HOHHas,

MCTaHHI/I‘-IeCKaSI), KpUCTAJININICCKas pCIJ_IéTKa, CIlIaBbl, CKOPOCTH




XUMUYECKON PEAKIIUHU

1.2

HWITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUUA U

IMPUMCHATDH OTU NOHATUS ITPU ONMMMCAHUN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS 3JIEKTPOJIUTHUECKON AHUCCOLMALUU KUCIOT,
LICJIOYEH M COJIEH, TOJIHBIE M COKPAIEHHBIC YpPAaBHEHMS pEaKIUN

HOHHOTO 0OMEHa

14

PaCKpbBIBaTh CYHIHOCTb OKHUCIMUTCIBbHO-BOCCTAHOBUTCIIBHBLIX peaKuHﬁ

MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaklui

15

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKOMN peaKluu

Ilo Temam: «Hemeraiuipl U uUX coeauHeHUs» U «MeTamibel U UX

COEIUHEHUS

2.1

XapaKTEPHU30BaTh (OMUCHIBATH) OOIMINE U CHIEIU(DUIECKIEC XUMUUECKHE
CBOWCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPXkIas OMHMCAHHUE
puMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIITUX

XUMHUYECKNX PEAKINI

2.2

COCTaBJISITh YPAaBHEHUS PEAKIMH, MOJTBEPKAAIONIUX CYIIECTBOBAHHE

T€HETHYECKOH CBSI3U MCXKAY BCUICCTBAMHU pa3JIMYHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH IMPOTCKAaHUA XMUMHUYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBHSIX

24

cleoBaTh IpaBWaM TMOJIb30BAHUS XMMHUYECKOW TOCyIol H
nabopaTopHbIM OOOpYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalieHHs C
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB MO TOJYYEHHUIO U COOMpPAHHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJAMTh PEAKIMH, IOATBEPXKJAIONINE KAYCCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPAcClO3HABAaTh OMBITHBIM IYTEM XJIOPHI-,
Opomuza, womua, kapOonar, ¢ocdar, cunaHMkar, Cyibdart,
TUAPOKCUAMOHBI, KATHOHBI aMMOHUS, MOHBI M3YyUYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HCOPIraHNICCKUX BCIICCTB

ITo Teme: «XuMHs U OKpYKarOLIas Cpea»

3.1

PacCKpbIBaTb  CMBICII OCHOBHBIX XMMHMYECKHX IIOHSTHII: HI[K

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIIBHON JIeITeIbHOCTH —




aHaJIU3 W CHUHTE3, CpaBHEHUE, 0000lIeHne, CHUCTEeMaTH3alHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBSI?)GI;'I —  JJId I/I3y‘-I€HI/I$I
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJbI TIO3HAHWS — HAONIOJACHUE, W3MEPEHHE, MOJICITHPOBAHUE,

9KCIIEPUMEHT (peabHbI U MBICJICHHBI)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

11

[Ipenmer xumuun. Posib XMMUK B KHU3HU 4Y€JIOBEKa. XUMHUSI B CHUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBONCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BECIICCTB

1.2

TTousarue o MeTogax mo3HaHus B XuMuu. YucTele BemecTsa u cmech. CriocoObl

paszaeneHust cMecei

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne dieMeHTH.. CHMBONBI  XHMHYECKHX

251eMeHTOB. [IpocThie U ClI0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE

1.4

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcHTeNnbHAass  aTOMHAs — Macca.
OTtHocuTenbHas MOJEKYIsIpHas Macca. MaccoBas 10J11 XUMUYECKOIO IEMEHTA

B COEIMHEHUH

15

KonunuectBo BemectBa. Mok, MosisipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M YHCIa CTPYKTYPHBIX €IUHHUIl BemecTBa. Pacuérel mo ¢opmyrnam

XUMHUYCCKUX COG,Z[I/IHeHI/Iﬁ

1.6

duznyecKkue U XMMHUYECKUE SBJICHHS. XHUMHUYecKas peakuus U e€ MpHU3HaKu.
3aK0oH COXpaHEHHUs MacChl BENIECTB. XUMUYeCKHe ypaBHeHus. Kinaccudukarus

XMUMHUYECKUX peakluuil (COeIUHEHHUS], PA3I0KEHUS, 3aMEIICHHsI, 0OMEHA)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY/I0H, C MpaBHIaMK
paboTel B Jabopatopur W mpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
00OpyJIOBaHHEM, H3YyYCHHE U OINUCaHHe (U3HMYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoneHne Qusndeckux (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIICHUE M KOHJCHCAIIUS BOJbI) U
XUMHYECKUX (TOpeHHe CBeYM, [MpOKAIMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) sBICHUN, HAOMIOJEHHE W OINHCaHUe
NPU3HAKOB TMPOTEKAaHUs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa Meau(ll) mpu HarpeBaHuu, B3aMMOJCUCTBUE Keje3a C paCTBOPOM

conmu meau(Il), nzydenne cnocoboB pazaeneHus cMeceit (C MOMOIIBI0 MarHUTa,




¢wIbTpOBaHUe, BBIIAPUBAHUE, AUCTHIULILUA, Xpomarorpadus), mpoBeaeHUE
OYHUCTKH MOBapEeHHOM COJIM, HAOIIOIEHHE U OTIMCAaHHUE PE3YNIbTATOB MIPOBEACHUS
OIIbITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHUE MOJEIECH

MOJIEKYJI (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBuTEIN HEOPraHUUYECKUX BEILIECTB

2.1

Bo3ayx — cmecs rasoB. CocraB Bo3zayxa. Kucimopon — smeMeHT u mpoctoe
BemiecTBo. HaxoxaeHue Kucinopoaa B mpupoje, Gu3NYecKne M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopona. CriocoObl
MOJy4eHHUs KHCIOpoJa B J1abOpaTopuM M HpOMBIIUIEHHOCTH. Kpyrosopot

KHciopo/a B pupojie. O30H — aJuloTponHast MOAU(UKAIIHS KUCIIOpoia

2.2

TemnoBoil 3¢ (hekT XMMHUECKON peaKklMK, TEPMOXUMHUYECKUE YPaBHEHUS, K30~
U SHIOTEPMHUYECKHE peaklnu. TOMIMBO: Yyroiab U MeTaH. 3arpsisHEHNE BO3/1yXa,

ycuJieHUE MapHUKOBOTO 3(pdexTa, pazpylieHre 030HOBOTO CII0s

2.3

Bonopon — anemeHT u npocroe BemecTBo. HaxoxaeHue Bogopoia B IpUpoe,
¢u3znueckue W XUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CHOCOOBI MOJIyYEHHS.

Kucnortel 1 comm

2.4

Monsipabiii 00bEM Ta30B. Pac4€Thl M0 XUMHUUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBOWCTBa BOAbl. Boga kak pactBopuTenb. PacTBOpBL
Hacreimmennpie 1 HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jisi BelIeCTBAa B PAacTBOpE. XHUMHYECKHE CBOMCTBA BOJbI.
OcHoBanusi. Posib pacTBOpOB B MpHpoJie M B KM3HU dYenoBeka. KpyroBopot
BOJBI B TpuUpoje. 3arps3HeHue NpUpoAHBIX BoA. OXpaHa W OYHCTKA

IMPUPOIHBIX BOJI

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Krnaccudukarus
OKCHJOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) U
HecolieoOpazyromue. Homenknarypa okxcuaoB. DPu3nyecKue U XUMHYECKUE

CBOMCTBA OKCHUIOB. HOJ’Iy‘leHI/IC OKCH 0B

2.7

OcHoBanusi. Knmaccudukanuss ocHOBaHMA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. @U3NUECKUEe U XUMUYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus kucnotr. Homenknarypa kucinor. dusndeckue u
XUMHYECKHE cBOWMcTBa KuUcCIOT. Pganm aktmBHOcTH MeTaiuioB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

29

Conu. Homenknatypa coseil. dusnyeckue M XUMUYECKHE CBOWMCTBA COJIEH.

ITonmyyenue conei




2.10

I'enetnueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGIII/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCIEPUMEHT: KAadeCTBEHHOE OIpEACICHUE  COAECpKaHUS
KHCIIOpO/ia B BO3JyXe€, IOJYy4Y€HHE, COOMpaHME, PACIIO3HABAHUE U H3Y4YECHUE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOZHUKHOBEHUS U MpEKpallleHus ropeHus (Ioxkapa), 03HaKOMJIEHHUE C
oOpa3laMu OKCHJOB U OIMCAaHME MX CBOICTB, MOJy4Y€HUE, coOupaHHUe,
pacrno3HaBaHUE M M3Y4Y€HHME CBOWCTB BOJOpOJa (TOpeHue), B3aUMOJIEHCTBUE
BoJiopoaa ¢ okcuaom meau(ll) (Bo3aMOXKHO MCTIOIB30BaHUE BUACOMATEPHUATIOB),
HaOmo/ieHne 00pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHUE
OCOOEHHOCTENl PAacTBOPEHMs BEIIECTB C pPa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCICTBHE BOJAbI C METAUIaMU (HATPUEM U KaJbIUEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEpPUANIOB), OIpEAEIEeHUE pPacTBOPOB
KHCIIOT M IIeJo4Yell C TOMOIIbI0 HWHAMKATOPOB, HCCIelI0BaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIAaCCOB, HAOIIOACHHE W3MEHEHUS
OKpackM MHJIUKATOpPOB B pacTBOpax KHCIOT W IIeJIoYell, H3ydyeHue
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBopoM CepHON KHCIOTBI, KHUCIOT C
METaJlIaMH, PEaKIMid HEUTpaAIU3aliK, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO MeTajjla JpyTMM U3 pacTBOpa COJH, pELIeHUe
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo Teme «BakHelime Kiacchl HEOPraHHMYECKUX

COCTMHEHUI

[Tepunoanueckuii 3akoH u [leproandeckas cucTeMa XMMUYECKUX DJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCaKIIUN

3.1

[lepBple MOMBITKA KIACCU(PHUKAMU XUMUYECKUX dyeMeHTOB. llonatue o
TPYIIax CXOJIHBIX AJIEMEHTOB (IIENOYHBIE M IIEIOYHO3EMENIbHbIE METaJlIbI,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amdoTepHbie

OKCHABbI U THAPOKCHUIbI

3.2

Ilepuoanueckuit 3akoH. [lepruoanyeckas cucreMa XuMu4deckux 3mneMenToB 1. 1.
Menaeneena. KopoTkonepuonas u JUIMHHOIIEpUOIHAS dbopMeI
[lepuonnueckort cucremsl xumuueckux oanementoB .M. Menzeneesa.
[lepuonsl u rpynnbl. PU3HYECKHM CMBICH MNOPAJKOBOIO HOMEpPA, HOMEPOB

INepruoaa U rpynbl 3JIEMCHTA

3.3

CTpOGHI/IC aroMoB. CocTaB aTOMHBIX Aaep. H30TOIIbI. 3J'ICKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0UeK  aTOMOB MEPBBIX 20 XUMHYECKMX DJIIEMCHTOB




IIepnognueckoit cucremsl .M. MenneneeBa. XapakTepUCTHUKAa XHUMHUYECKOIO

3JIEMEHTa Mo ero nosoxenuto B [lepuoanueckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs pajadyca aTOMOB XHMMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TPYIIIaM M IEPUOJAM.
3unauenue [lepumonnyeckoro 3axoHa u llepuonnyeckoil cucTeMbl XMMHUECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. J[.U. MenaeneeB — y4€HbIN U

rpaKJaHVH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOJsipHAas ¢ HEMOJISIpHAs)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHYECKUX dJIeMeHTOB. loHHAas CBS3b

3.6

Crenenb oxuciaeHus. OKHUCIUTEIFHOBOCCTAHOBUTEIIBHEIC pCaKkuum. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHUA. OKHUCIUTEIN H BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Y4€HHE O0O0pa3lloB BELIECTB METAIJIOB U
HEMETAJJIOB, B3aMMOJECHCTBUE THJIPOKCHIA LHUHKA C PACTBOPAMH KHUCIOT M
LIEJI0Y€eH, MPOBEIECHNE ONBITOB, WUIFOCTPUPYIOIIUX MPUMEPBHl OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peakiuil (ropeHue, peakiiu pa3ioKeHHs, COeTUHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

BeniectBo n xummnueckas peakuusi. [loBropenue

11

[Tepuonnueckuii 3axoH. [lepuoauueckas cucteMa XuMu4eckux 3nemeHTon .M.
MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KallWs, KalbIUsi M WX
COCIMHCHUH B COOTBETCTBHHM C TIOJIO)KCHHEM OHJIeMEeHTOB B Ilepumoaumveckoit

CUCTCMC U CTPOCHHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBS3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBUCUMOCTb CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKIJIaTypa HCOPIraHUYICCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIIICCTB,
OTHOCAIIHNXCA K pas3IM4HbIM  KJlIaCCaM HCOPraHNn4CCKUx COCHHHCHHﬁ,

TCHCTUYCCKAsA CBA3b HCOPraHNYICCKHUX BCIICCTB

1.3

Knaccugukanus XuMHUecKX peakluii o pa3IuyHbIM IpHU3HAKaM (II0 YHUCITY U
COCTaBy YYacTBYIOIIMX B peaklUM BELIeCTB, MO TeIoBoMy 3(ddekry, mo

H3MEHEHHUIO CTEIICHEH OKUCICHHUS XUMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




[0 YYacTUIO  Karajau3aropa). OK30- U  SHIOTEPMUYECKHE  pEaKIUH,

TCPMOXUMHUYCCKUC YPABHCHUS. Ilonstue o CKOPOCTH XUMHUYECKOM pcakunuun

14

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAKOLIME HAa CKOPOCTh XUMHUYECKOW pEaKIUU U II0JI0KECHUE

XHUMHNYCCKOT'O PaBHOBECCHUA

15

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMM
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIMM C HCIOJIb30BAHHEM METOAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALMU. DIEKTPOJUTHI U HEDIEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHU3M TUCCOIMAIIMU BEUIECTB C PA3IMYHBIMU BHIAMHU
xumMudecko cBs3u. Ctenenpb aucconnanuu. CHIIBHBIE U CITA0BIe AIEKTPOJIUTHI.
Peakiun monHOTO OOMEHa. YCIIOBUSI MPOTEKAHMS PEAKIMA MOHHOTO OOMEHa,
TOJIHBIE W COKpaIIEHHbIE HOHHBIE ypaBHEHHs peakiuil. CBOWMCTBa KHCIIOT,
OCHOBAaHWUW ® COJIGM B CBETE€ TNPEACTABICHUNA 00 AIEKTPOJIUTHICCKON

nucconuanuu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHATHE O THApOIH3E colen

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIICHHE C MOJCISMHU KPHCTALUTHICCKUX
pEmETOK HEOPraHWYeCKUX BEUIECTB — METAUIOB W HEMETawioB (Tpadura U
ajMasa), CIIOXKHBIX BEIIECTB (XJIOpHJa HATPHsl); MCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOH pEaKkIuu OT BO3JCHCTBUS pPAa3IUYHBIX (PAKTOPOB;
UCCIICIOBAaHKE  JJICKTPOIIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMALIMM  KUCIIOT, WIeNoYer u coyied (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEJICHHE OTBITOB, HUIIOCTPUPYIOIIMX TPU3HAKH
NPOTEKAHMS PEaKIii HOHHOTO oOMeHa (00pa3oBaHue OcajKa, BBIJICIICHUE Ta3a,
o0pa3oBaHUE BOJbI); OIMBITOB, HILTFOCTPUPYIONIUX HPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMii (FOPeHUE, PEaKIMH Pa3jioKCHUs, COCIAUHCHHS);
pacrio3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIIUii

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeaMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcobeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/Ie u (1)I/I3I/IIIGCKI/IC CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHCﬁCTBHC C MfETallilaMH, HEMCTaJlJlaMH, IJ_ICJ'IO‘{aMI/I). XJIOpOBOI[OpOI[.

Consuas KHUCJIOTa, XUMHUYCCKUC CBOﬁCTBa, MOJIy4CHHC, IPUMCHCHUC. HeﬁCTBHC




XJIOpa ¥ XJOPOBOJOPOJA HA OpraHu3M 4YeJOBeKa. BakHehune XJIOpUIbl U UX

HaxO0XJIEHUE B MIPUPOJC

2.2

OOmast xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENeHN OKucieHus. CTpoeHne u pu3nUecKue CBOHCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOAA M CEpbl. AJUIOTPONHBIE MOAU(PUKAUU
KHUCIIOpOJia U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCI/IIH)I CCPbl KaK HNpCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHas[ KHCJIOTa, q)HSH‘IeCKI/Ie A XUMHYECKHE CBOMCTBA
(oOmume Kak mpeAcTaBUTENS Kjacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO Clloco0a IMOJIy4eHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, KaUC€CTBCHHAA pPCaKIMAd Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COEAUHEHHWH B MpHUpoOJe. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl COCTUHEHUSMHU Cepbl (KHCIOTHBIC IOXKIU,

3arpsi3HEHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAICHHUS

2.3

OOmiass xapakTepucThka 31eMeHTOB VA-rpynnbel. OCOGEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIICHHs. A30T, pacCIpOCTpaHEHHE B IPUPOJIE,
(du3uvecKkrne U XUMHYEeCKHe CBOMCTBA. KpyroBopot a3ota B npupose. AMMHUaK,
ero (Qusmyeckre M XUMHYECKHUE CBOMCTBA, MOJydeHHe U npumeHneHnue. Conu
aMMOHMS, UX (U3MYECKHEe U XUMHYECKHE CBOMCTBA, IpPUMEHEHHE.
KauecTBenHas peakiusi Ha MOHBI aMMOHHS. A30THasE KUCJIOTa, €€ MOIy4eHue,
(bu3nvecKkne W XMUMHUYECKHE CBOMCTBa (0OIME Kak TMPEACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoap3oBaHuE HUTPATOB M COJIEH aMMOHHS B
KayecTBe MHHEpAIbHBIX yN0oOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKPYXKarollei
Cpelbl COETUHEHUSMH a30Ta (KUCIOTHBIE IO/, 3arpA3HEHNE BO3/yXa, MIOYBBI

1 BOJIOEMOB)

24

®docdop, amnorponHsie Mogudukaruu pochopa, hu3MUECKHE U XUMUUYECKUEC
cBoiictBa. Oxcun ¢docdopa(V) u docdopHas kucnora, QuUYecKre Hu
XUMUYECKHE CBOWCTBA, moyiydeHue. lcmonb3oBanue (ocdaroB B KayecTBe

MUHEPATBHBIX YI00peHMit

2.5

OOmast xapakrtepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOSHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. YTIJEepoJ, aJJIOTPOIIHBIE
MoIUGUKAIMK, paclpocTpaHEeHHe B MpHUpoje, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B mpupoze. OKcuibpl yriepoaa,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OPraHU3MBI,

NOJIY4YCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE Hp06J'ICMBI, CBA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a riao0anbHOrO MOTEIUICHUS KIMMATa; MapHUKOBBIM
apdekr. YrompHas Kuciota ¥ e€ coyd, X (U3WYECKHEe W XUMHYECKUE
CBOICTBa, MoOJy4YeHHWE W npuMeHeHue. KadecTBeHHas peakius Ha KapOoHar-
HoHEL. Vcnoabp3oBanue Kap6OHaTOB B 6BITy, MCIUIHUHC, MPOMBINIJIICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHavanbHBIE MOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COCIUHEHUSX
yrieposa (MeTaH, 3TaH, ATWIEH, AlECTWICH, 3TaHOJ, IJIMIEPHUH, YKCyCHas
kucinota). MIx cocraB m xumuueckoe crpoeHue. Ilonstre o Omosioruuecku
BaXHBIX BEIIECTBAX: XHUpaxX, OENKax, YIrieBoJaXx — M HUX POJIU B IKU3HU
gyenoBeka. MaTepuaqbHOE E€AWHCTBO OPraHMYEeCKUX W HEOPraHHMYECKHUX

COEIMHEHNI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIyY€HHUE W
npuMenenne. CoenMHeHHs] KpeMHUs B mpupojne. OOmme mpenctaBieHus 00
okcuzae kpemHusA(IV) u kpemuueBoit kucinore. CHUIIMKAThI, UX UCHOJIb30BaHUE B
ObITY, METMIIMHE, TPOMBIIUICHHOCTH. Ba)kHelne cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpoGmembl Oe3zomacHOTO

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCC,HHCBHOﬁ KHU3HU

2.8

XUMHUYECKUN DKCIIEPUMEHT: HU3YYCHHE OO0pa3Il0oB HEOPTraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEaKIUd Ha XJIOPHUI-
WOHbI W HAOJIOJCHUE TMPU3HAKOB HMX TMPOTEKAHMS; OMBITHI, OTPAKAIOIINE
(bM3MYeCKre U XUMHYECKUE CBOMCTBA TAJIOTEHOB U UX COCIMHEHHUN (BO3MOXKHO
WCITOJIb30BAaHME BHJICOMATEpPHAJIOB); O3HAKOMJICHHE C OOpa3laMy XJIOPHUIOB
(rasoreHn1I0B); O3HAKOMJICHHE C oOpa3lmamMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO  HCIIOJIb30BAHHE BHJICOMATEPHANIOB); HAOJIOJIEHWE TIpolecca
00yriMBaHUs caxapa TMoJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHUE XUMUYECKHX CBONCTB pa30aBIECHHON CEpHOMN KHCIOTHI, MPOBEACHUE
KayeCTBEHHOW peaknuu Ha cynbdar-uoH u HaOmoaeHue mpu3Haka e€
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (DU3UICCKUMHU CBOMCTBaAMHU a30Ta, hochopa u ux
COCIMHCHUN (BO3MOXKHO HCIIOJIb30BaHHWE BHUICOMATEPUATIOB), oOOpa3lamu
a30THBIX U (HOCHOPHBIX yAOOpEeHUH; MoMydeHrne, coOrpanue, pacro3HaBaHUe U
U3YYeHUE CBOMCTB aMMHAaKa; MPOBEJIECHHWE KAueCTBEHHBIX pEakKlMii Ha HOH
aMmmMoHHMsT ©  ¢ocdaT-MOH ¥ H3YUYCHHE TPU3HAKOB HMX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MeAbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPHANIOB); HU3yYeHUE MOJENEeH KPUCTAUTMUECKUX
pemérok anmmasa, rpadura, QynaepeHa; O3HAKOMIIGHHE C IPOILIECCOM

azicopOLIMK PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, pPAclO3HABAHME U H3YYEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAauyeCTBEHHBIX peakiuii Ha KapOoHaT- M
CWJIMKAaT-MOHbl W U3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE C
OPOOYKUMENH CUIMKATHOW IMPOMBIIIIEHHOCTH; PELIEHUE AKCIEPUMEHTAIbHBIX

3a/71a4 110 TeMe «BakxHeHIe HeMeTaUIbl U UX COSIUHEHU

Mertannsl 1 uxX COCIMHCHUA

3.1

OO01as XapaKTepUCTHKA XMMHUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonnueckoi cucreMe XuMHYeCKux dnemeHToB ..
MeneneeBa u ctpoeHus aroMoB. CTpoeHne MeTajioB. Meramndeckas CBsi3b U
MeTajyInyeckasl KpUCTaJUIMUecKas pemeéTka. JIeKTPOXUMMUYECKUH  psf

HaIpsHKEHUH METaJIJIOB

3.2

duznyeckue U XUMHYECKUE CBOMCTBA MeTayuioB. OO0mue crnocoObl MOTydeHus
MeTayuioB. [oHITHE 0 KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTalnb, 9yT'yH, JOPATIOMUHNN, OPOH3a) U UX TPUMEHEHHUE B

OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/Ibl: MOJOXKeHHe B [lepumomnyeckod cUCTeME XUMHUUYECKHX
anementoB J[.M. MeHnaeneeBa; cTpoeHHE MX aTOMOB; HaXOXJEHHUE B MPUPOJIE.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuMepe HaTpust U Kanwus). OKCUIBI 1
TUAPOKCUABI HaTpus W Kanus. [lpuMeHeHue IIeIOYHBIX METAIOB U HX

COCTMHECHUN

3.4

[llemoyHo3eMenbHBICE  METAJUIBI MAarHMidi HM  KalblMA: IIOJIOXKCHHUE B
[Tepuonnueckoit cucteMe xuMudeckux 31eMenToB JI.M. MennaeneeBa; ctpoeHue
WX aTOMOB; HaxOXXJeHHE B mpupojaec. PU3HMYECKHE W XHUMHUYECKHE CBONCTBA
MarHus W Kajabliusg. BakHeimne coeauHeHUs Kaublus (OKCHI, THAPOKCHI,

couin). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

ANIOMHUHHI: TIOJIOKEHHE B HepHOHquCKOﬁ CUCTEMC XMMHNYCCKHX JJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHHUC aTOMa, HAXOXACHUC B IIPHUPOIC. dusnyeckue u
XHMHUYECKHE CBOMCTBA aJTFOMHHUS. AM(bOTepHBIe CBOIiCTBa OKCH/Ja U THAPOKCHU A

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme Xumuieckux snemeHToB J[.M.
MenpneneeBa; CTpOEHHE aTOMa; HaxXxOXJIeHHE B npupone. Pusuyeckue u
XAMHUYECKHE CBOMCTBA skene3a. OKCumbl, ruapokcuapl u coiu xkenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBA U MONTyUECHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (I)I/I3I/I‘-IGCKI/IMI/I CBOI\/'ICTBaMI/I; HU3Y4YCHHUC PC3YJIbBTATOB KOPPO3HUU MCTAJIIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), 0coOeHHOCTeH
B3aMMOJICHCTBUSI OKCHJA KajdblUd MW HaTpusi C BOJOM  (BO3MOXHO
HCIIOJIb30BAHUE BHUJIEOMATEPHUAIIOB); HCCIEAOBAaHUE CBOMCTB KECTKOW BOJIBI;
npolecca TOpEHUs Kejle3a B KUCIOpoAe (BO3MOXKHO — HCHOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMSI KAUECTBEHHBIX PEAKIUl HAa HOHBI
(marHus, Kanplus, amoMuHus, uuHka, skenesa(ll) u xenesa(Ill), memu(1l);
HAOJII0JIEHNE U ONMCAaHUE MPOLIECCOB OKPALIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kaauss W KaublMs  (BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEOMATEpUAIIOB);
uccienoBaHue am(pOTEpPHBIX CBOWCTB T'HAPOKCHAA ATIOMUHUS U THUIPOKCHJA
LIMHKA; pellieHne SKCIIEPUMEHTAIbHBIX 3ajau 1o TeMe «BaxHeine MeTauisl U

nX COCIUHCHU A

XHUMHS ¥ OKPYKAKOIIAsl cpenia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 370poBhe. be3omacHoe uCroab30BaHuE BEUIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas moMoms Mpu XMMHUYECKHUX OXKOTax M

OTPABJICHUSX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  TPAaMOTHOCTH.  XHUMHUYECKOE  3arps3HECHHE
okpyxatomerd cpeapl [1JIK. Pons Xxumum B penieHun 3KOJIOTHIECKUX MPOOIIEM.
[IpuponHble MCTOYHUKH YTJIEBOJIOPOJOB (yrojib, MPUPOJHBIN Ta3, HE(PTH),

MIPOJIYKTHI UX NEPepabOTKU, UX POJIb B OBITY U MIPOMBIIIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: H3ydeHHE 00paslioB MaTepuajIoB (CTEKIIO, CILIaBbl

METaJIJIOB, MOJINMEPHbIE MaTEePHAJIbl)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHNS K MPeIMEeTHbIM pe3yJibTaTam
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOTI'0 0011ero oopa3oBanusi Ha ocHoBe ®PI'OC

1

[Ipencrasnenue:
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O TI03HABAEMOCTH SBJICHUH MNPUPOJbI, TOHUMAaHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIel KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH YEJIOBEKAa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHUEC MECTAa XUMHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HAHUS, B TOM YHUCJE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEHIECTB W  MU3Y4YEHUSA
XUMHYECKUX PEaKIMi; yMEHHE MCIOJb30BaTh MOJCIH IS

00BsCHEHUS CTPOCHUS aTOMOB M MOJIEKYJT

1.3

o chepax npodeccuoHaNBbHON AESITETbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKOM HayKd, 4YTO IO3BOJIMT OOy4aloOUIMMCSl paccMaTpuBaTh
XUMHIO Kak cdepy cBoet Oyaymieil mpodeccnoHalbHOM 1eSTeIbHOCTH
U c/ejaTh OCO3HAHHBIM BHIOOP XUMHUHU KaK MPOQUILHOTO MpeaMeTa

IIpU [Iepexo/ie Ha YpOBEHb CPeTHEro 00I1ero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOHN XHUMHUUYECKHX 3HAHUM U YMCHHUE IPUMCHATH

CUCTEMY XUMUYICCKUX 3HaHHﬁ, KOTOpas BKIIFOYAcCT:

2.1

Ba)KHEHIIIME XUMHYECKUE IIOHATHS. XMMHYECKHH DJIJIEMEHT, aToM,
MOJIEKYJIa, BEI[ECTBO, IPOCTOE U CIOKHOE BEIIEeCTBO, OJHOPOJHASA U
HEOJIHOPOJIHAs CMECh, OTHOCHUTENIbHbIE AaTOMHAas W MOJEKYJsIpHas
MaccChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peakuusi, peaklUu COCIUHEHHUS, PEaKLUHH pa3JI0KEeHUs, pEeaKIu
3aMelleHus, Peakuu oOMeHa, TeTIoBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PacTBOpP, MAccoBasi JIOJISI XUMUYECKOIO
3JIEeMEHTA B COEMHEHUH, MaccoBasi J10J1s1 U MPOLIEHTHAsA KOHIEHTPALUs

BCIIICCTBA B paCTBOPC, AP0 aTOMaA, 3J'ICI(TpOHHBII71 cloiu aToMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSA3b, dJIEKTPOOTPULATEIILHOCTD, ITOJIIPHAS U HENOJIApHAs
KOBQJICHTHAsI  CBsI3b, MOHHAs  CBS3b, METALIMYECKAs  CBS3b,
KpUCTAJUIMUECKass pelérka (aToMHas, HWOHHAas, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHHOH, JIEKTPOJUT U HEIEKTPOJIUT,
UIEKTPOIUTHYECKAs AUCCOLMALMA, PEAKUUU HMOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEaKUHMH,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKUCICHHE W  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEaKlUy,
CKOpOCTb XUMHYECKOM peakiuu, Kataimsatop, [IJIK, kopposus

MCTaJIIIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XUMHUM: 3aKOH COXPAHEHHsI MacChl,
nepuoguyeckuii  3akoH JI.MI. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpO

2.3

TEOpUn XUMUU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHus

3JIEKTPOJIUTUYECKON TUCCOLIUALINN

Brnagenune ocHOBaMM XUMUYECKOW TPaMOTHOCTH, BKITFOYAIOILICH:

3.1

YMEHHUE TPAaBHUIIBHO UCIIOJIH30BaTh N3YUCHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM uYHcie MHUHEpalbHBIC YIOOpEHHS, METaUTbl M CIUIABHI,
NPOAYKTHl TIepepadOTKH TPUPOIHBIX HCTOYHUKOB YTIICBOJOPOJIOB
(yrns, mpupomHOro rasza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIs. OpTraHM3Ma YelIOBeKa; YMEHHE MPOTHO3UPOBAThH BIMSIHUE BEIIESCTB

U XUMHYCCKHX ITPOLECCOB HA OPraHu3M 4YCJIIOBCKA M OKPYXKaKOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HUHTCIPpUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUSAMH OPYIUX

y‘le6HBIX nmpeaMETOB

3.3

HaJIN4YHC OIIbITa pa6OTBI C pa3IMYHbBIMH HCTOYHHUKaAMHU I/IH(i)OpMaI_II/II/I
10 XHMMHHU (Haquaﬂ U HAYYHO-NOITyJIApHas JIMTCpaTypa, CJIOBApH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHC

HCIIOJIb30BaTh €€ It peaicHuAd y‘le6HO'H03HaBaTeJ'IBHBIX 3a1a4

Bnagenne ocHoBamMu IOHSTHHHOTO arrmapara M CHUMBOJHUYCCKOTO

A3bIKa XMMHUHU JI1 COCTaBJICHUA (I)OpMy.TI HCOPraHNMYCCKUX BCUICCTB,




YPaBHCHMM  XUMHUYECKUX  PEaKUud; OCHOBAMM  XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBuaibHOM)

YMeHue oOBACHATH CBS3b MOJIOXKEHHs 3ieMeHTa B Ilepuonmueckoit

CUCTCMC C YHCJIOBBIMU XApPAKTCPUCTUKAMU CTPOCHHA AaATOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sijpa, oOIlee Yucio
JJICKTPOHOB), PACIPENCICHHEM JJICKTPOHOB TIO0 DHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOI0B, KATHSI U KBNS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWMCTB
XAMHYECKUX DJIEMEHTOB (paJlyc aroMma, JJIEKTPOOTPHIIATEIHHOCTS),

6 MPOCTBIX U CJIOXKHBIX BEHIECTB OT TIOJOXEHHS JIIEMEHTOB B
[lepuognueckoit cucreme (B MajblX TMepUoOJaX U TJIABHBIX
MOJITPYTINAx) U JJIEKTPOHHOTO CTPOSHUS aToMa

7 YMenne kinaccuuiupoBarh:

7.1 XHUMHUYECKHE IIIEMEHTHI

7.2 HEOPraHMYECKHE BEIeCTBA

7.3 XUMUYECKHE PEAKITUN

8 YMeHue onpeensTh:

81 BAJICHTHOCTh W CTETICHb OKHUCJICHHS XUMHUYECKHUX JJIEMEHTOB, 3apsi

' HMOHa

82 BHUJI XUMHUYECKOW CBSI3M M THUI KPUCTAJUIMUYECKOW CTPYKTYpHI B

' COCAMHEHUSX

8.3 XapakTep cpepl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKHUCJIUTEND U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu30BaTh (PU3NYECKUE U XUMHUECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOpoA, Tpadur, ammas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIop, HATPHH, KaJIUi, MarHui,
KaJIbIIMHA, aJTIOMHHUH, KEJIe30)
CIIOKHBIX BEIECTB, B TOM 4YHCJIE WX BOJHBIX pPacTBOPOB (Boia,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHIBI U THUIPOKCHUIBI

9.2 metanoB [-IIA rpynmn, amtomunus, menu (II), umnka, xeneza (II u

. II1), oxcuapr yrnepona (II u IV), xpemuus (IV), azora u gocdopa (111
u V), cepl (IV u VI), cepuucras, cepHas, a30THCTas, a30THasi,
(docdopHas, yroiapHasi, KpeMHUEBAsI KUCIOTAa U UX COJIH)

9.3 NPOTHO3UPOBATh W XapaKTepu3OBaTh  CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHUA, NPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOKHOCTDH ITPOTCKAaHUA XUMHUUYCCKUX

HpeBpameHMﬁ B pa3JIMYHbIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUSI PEAKLUH, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOITUX ~ XMMHYECKHE CBOMCTBA HM3YUYEHHBIX KJIACCOB
' (Tpymim) HeOpraHU4YeCKUX BEIIECTB
10.4 MOITBEPIKIAIOIINX TCHETHICCKYIO B3aUMOCBSI3b MK Ty HUMU
11 YMeHnue BIYUCIATh (IPOBOJIUTH PACUEThI):
11 OTHOCUTEJIbHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
' MaccOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa B COeTMHEHNUN
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XUMUYECKHX pEaKUUd U HaXOOUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MACCy peareHTOB WK MPOAYKTOB pPEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMo3HaHWS  (HaOmro/eHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YUYEHUU BELIECTB U
' XMUMHYECKUX SIBIICHUH; yMeHHE cQOpMYyIHpoOBaTh MpodiaemMy U
IPEJUIOKUTH MYyTH €€ pelIeHus
125 Oe3omacHON pPabOTHl C XUMHYECKMMM BEIIECTBAMH, XUMHUECKOM
' OCy/I0H 1 TabOpaTopHBIM 000PYI0BaHHEM
npaBHiIaMu 0€30MacHOTO OOpaIEHUs C BEIIECTBAMHU, UCIIOJIb3YEeMbIMU
B TMOBCEHEBHOM JKM3HU, IPABUIIAMU MOBEICHUS B LEISIX COEpeKEHUs
e 3I0POBbsI M OKpYKaloUleil MPUpPOAHON Cpelbl; TOHHMaHuEe Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBI OMpPEIEIEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS M MPEJOTBpAIICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTuyecKuX HaBBHIKOB IJIAHHPOBAHHS M OCYIIECTBICHHUS
CIEYIOIINX XUMUYECKHX IKCTIEPUMEHTOB!
131 U3yYeHUE U OMHCaHue (PU3NIECKIX CBOMCTB BEIIECTB; O3HAKOMIICHHE

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




WUTIOCTPUPYIOIINE MPU3HAKH IPOTEKAHUS XUMUYECKUX PeaKui

13.2

U3y4CHHE CIIOCOOO0B pa3eseHus cMeceilt

13.3

NOJTy4eHHE KHCIOpOoJa M M3YY4EHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOJIa U U3YyYEHHE €ro CBOMCTB; IOIy4EHHE YIJIEKUCIOTO ra3a U

HN3YUCHHUC €TI0 CBOI>'ICTB; MOJIY4YCHUC aMMHUaKa U U3y4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACHEHHOW MAacCOBOM  JOJIEeH

PacTBOPEHHOTO BEILIECTBA

135

[IPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIOpaHKa u
dbenondranenHa) I ONpENCICHUs] XapakTepa Cpellbl B pacTBOpax

KHUCJIOT U LIej0Yei

13.6

WCCIICIOBAHUE M OMNMUCAaHHE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3AMMOACHCTBUS KUCIIOT C METAJIJIAMH,
OKCHJaMU  METajulOB,  PAacTBOPUMBIMU W HEPACTBOPUMBIMHU
OCHOBAHMSIMM, COJISIMH; TMOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JpYrMM W3  pacTBOpa  COJIH;
ucciueaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS U

LUHKA

13.7

pelieHne SKCIePUMEHTANIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHMYECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
IUCcconMalnsay; «BakHeHIIue HeMETaUIbI U HUX COCOUHECHUSI);

«Baxxnennne MeTalIbl U UX COCOUHCHUA»

13.8

XUMUYECKUE IKCIICPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
MPOTEKAHUS PEAKIMid MOHHOrO OOMEHA; KaYeCTBEHHBIC PEaKIMH Ha
INPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBI: XJIOPHI-, OpOMHI-,
uoaua-, cynbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHusi, KajbI¥s, aIFOMUAHUS,

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

14

YmMmenue:

14.1

MNPEACTABIATE  PE3YJIbTATBI  3KCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABJEITH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATb CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMBIMI/I XUMHNYCCKNMHU
SABJICHHUAMU U IIpOHECCaMU, IPOUCXOAAINMHA B MAKPO- U MUKPOMUPE,

O0OBSCHSITH IIPpUYNHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 9JIEMEHTOB COIEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHATHUS
11 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus cMece
12 ATOMBI W MOJIEKYJbl. XUMHUYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKHX
' aneMeHTOB. [IpocThie 1 CIIOKHBIE BEIIECTBA.
13 Xumnueckas Gpopmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 2JIEMEHTOB. CTerneHb
' OKHCIICHUS
3ak0OH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAs aTOMHAs Macca.
14 OtHOcuTeNnbHAsA MOJIEKYJIIpHast Macca. MaccoBast 107151 XAMHYECKOTO 3JIEMEHTa
B COCTMHECHUH
15 KomnuectBo BemectBa. Monb. MonsipHass macca. MomsipHblii 00BEM Ta30B.
' B3anMocBsI3b KOMYECTBA, MACChI M YHCJIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 DU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHUUYECKas peakiuss U €€ MpU3HAKU.
' 3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMHUECKHE YPABHECHUS
5 [Tepuonnueckuii 3akoH u Ilepuomuueckasi cucreMa XUMHYECKHUX HIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB
[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMudeckux snementon J[. M.
2.1 MenneneeBa. I[lepuonsl u rpynmnbl. uU3nyeckuid CMBIC MOPAIKOBOTO HOMEpPA,
HOMEpPOB MEPHUO/JIa U TPYIIIbI AJIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX sijep. M3oTombl. DiekTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX  000J704Yek aTtomMoB TiepBbIXx 20 XMMHYECKHX JJIEMEHTOB
Ilepuonnueckoit cucremsl [[.11. Meneneera
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB XMMHUUYECKHX AJIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kalus, Kajblus (paguyca aToMOB, OJIIEKTPOOTPHULIATEIHHOCTH,
2.3 METa/UIMYECKMX M HEMETAUIMYECKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUMU C TIOJIOKEHHEM »3JeMeHTOB B Ilepuommueckoit cucreme u
CTPOEHHEM UX aTOMOB
3 Crpoenue BemiecTsa
Xumuueckass cBsi3b. KoBaneHTHass (monsipHas M HEMOJSpHas)  CBSI3b.
3.1 DIEeKTPOOTPULIATENHHOCTh XUMHUYECKHX  DJIEMEHTOB. HNonHass  cBs3b.

Merannuyeckas CBs3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJUIMYECcKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTALINYECKOM PEIIETKH U BUAA

XUMHYECKON CBA3U

Baxueiine npeAcTaBUTENIM HEOPraHWYECKHX BewecTB. Hemertamibl u ux

COCAMHCHUS. Merannsl 1 uxX COCAMHCHU A

41

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, aM(poTepHBbIE) 51
HecosieoOpa3yrolme; OCHOBaHMK (IIETOYM W HEPACTBOPUMBIE OCHOBAHHSA);
KHUCIOT (KHCIOpPOJCOAEpKalIMe U  OECKUCIOPOJHBIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBI€); COJIEH (CPeIHUX U KUCIIBIX)

4.2

@u3nYecKue MW XMMHYECKHME CBOMCTBA MPOCTHIX  BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/Ia, Cepbl, a30Ta, Gochopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTHUA,
HaTpus, Kajlusd, Marius W KajJbLusd, allOMUHHA, KCEIIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSIKEHUN METAIIIIOB

4.4

DU3NYECKUE U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJUIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOIa, AMMHUAKa

4.5

dusnueckue U XUMHUYECKHE CBO#CTBAa OkchaoB Hemeramwio: cepol (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(1V). [lonyuenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue coiictBa OKCcUaoB: MeTaioB |A—IIA rpymm, nuaka, meau(Il) u

xenesza(ll, 11). TTonydeHne OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUU M aM(OTEPHBIX THMAPOKCHAOB (Ha MpUMeEpe
THIPOKCUJIOB  aJIOMUHHMS, Kene3a, UuHKa). [lomydenwe ocHoBaHui U

aM(bOTEePHBIX TUIPOKCHJIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOM, KpeMHHEBOH, yroibHOU. Ocobbie
XMMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM M a30THOW KHCIIOT.

HOJ'Iy‘ICHI/Ie KHUCJIOT

49

OOu1e xuMu4eckrue cBOMCTBa cpeHux coneil. [Tonmyuenue comnei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOpPOAd, KHCJIOPOJd, aMMMaAKa,

YIJICKUCIIOIO ra3a B na60paT0pHH

411

HonyquI/Ie aMMMHakKa, CepHOI>'I U a30THOH KHCJIOT B MMPOMBIIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIY4YCHUS MCTAJUIOB
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I'enetnueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLIUU

5.1

Knaccugukamus XuMHUECKUX peakuii 0 Pa3IuYHbIM MPU3HAKAM: TI0 YHCITY U
COCTaBYy Yy4YacTBYIOIIMX B PEaKIMM BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo

W3MEHCHHIO CTCTICHEH OKHCICHHS XUMHUYECKUX YJICMEHTOB

5.2

TennoBoit A3 PeKT XUMHUUECKON pPeaklnu, TEPMOXUMUIECKHAE YpaBHEHH. DK30-

1 SHAOTCPMUYCCKHUEC PCAKIUU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'IBHI:Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBUTCIIN.
[Ipoueccbr  okucneHust A BOCCTAaHOBJICHUI. DIeKTPOHHBIHN Oaitauc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

2.4

Teopus amekTpoUTHYECKOM aucconnanuu. KaTHOHbBI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CunbHbIE U cIa0kIe SJICKTPOJIMTEIL. CremneHnb Jucconuanuu

9.5

Peakun moHHOTO OOMEHa. YCIOBHS MPOTEKAaHUs PEaKIMii MOHHOTO OOMEHa,

TTOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS pPEaKIni

XHUMHS ¥ OKpYKAOIIAsl cpesia

6.1

BemectBa u Marepransl B IOBCEJHEBHOM JKM3HM 4elloBeKa. be3zomacHoe
UCIOJb30BAHME BELIECTB M XMMHUYECKMX pPEAKIMH B J1a0OpaTopuu U OBITY.

HepBaﬂ IIOMOIIIb ITPHU XUMHUYCCKHUX OXKOrax U OTPABJICHUAX

6.2

XUMHYEeCKOe 3arpsi3HEHHE OKpyXkaromieil cpeapl  (KHCIOTHBIE 10U,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MperoTBPALICHUSI
[Ipenenbras pomyctumas koHneHTpamus BemiectB (ITAK). Pomp xumum B
pEeLICHUH DKOJIOTUYECKUX TMpobsieM. VYcuieHue MmapHUKOBoro sddexra,

Paspyumi€HUE O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUS U UX COCAMHCHUH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIAaBOB (CTalb, YYr'yH, AIOpallOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX COeAnHEHHH. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIC

CIIOCOOBI 3alllUThI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOUHUKU YIJIEBOJOPOJOB (Yrojb, MPHUPOJHBIA ra3, HedTh),

MPOIYKTHI UX MepepaboTKu (OeH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OpraHU4YC€CKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, alICTHUJICH, TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJIOTHYECKH BaXKHBIX BCIIICCTBAX: JKUPAX, 6CJ'IK3.X, yriieBoax — v Uux

POJIH B JKMU3HU YCIIOBCKA




PacuéTer:

7.1 1o opMynaM XUMHUYECKUX COCTUHEHUM
7.2 Macchl (MacCoBO) JJOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM ypPaBHEHHSIM




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

INa6puensa O.C., Octpoymos N.I'., CnankoB C.A.//Xumus. 8 knacc. "[Ipocsemenne” 2025

Ia6puensa O.C., Octpoymos N.I'., CrankoB C.A. Xumus: 9-if kiacc: 0a30BbIi ypOBEHb,
[Ipocsemenue, 2024
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