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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM MaéT MPEACTABICHUE O TIIEJAX, OOIICH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOTrpaMMbl IO XHUMHUH, OINPEIEISIeT KOJUYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OOYYarolerocs IO OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTANLHBIX M HCCICIOBATEILCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJlanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHUH Ha ONpPE/IETIEHHOM JTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHuYeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakimu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIacc.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHUE 1eJIH, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTHYECKOe MpUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOIEro MHpA, MCIOJIb3Yys 3HAHUS W ONBIT, NOJyYEHHBIE NP H3YYECHHH
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANPaBICHHOCTH JATbHEUIIETO
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XMMHUHU. UHCTHIE BElIeCTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHasi Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUAOM Oapusi, pa3jiokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenectBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT uW mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB Bogoponaa (ropeHme), B3amMozcicTBue Bogopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAX KUCIOT M IEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAIIBHBIX 3a/ad MO0 TeMme «BaxHeilmue Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMKA XUMUYECKUX djemMeHToB. [loHsitne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JuIMHHONEpUoAHass  (GHOpMbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYeK aTOMOB TMepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U NIEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue OoOpa3lOB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanuss MeXNpeaAMETHBIX CBSA3€M INPU HM3YYEHHH XMMHMU B 8 Kiacce
OCYILIECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KilacCU(UKAIMsA, IEePUOJUYHOCTb, HaONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MUecKre BEIUMYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmommyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(pQeKTy, Io
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHYECKUX peakiusx. [loHATHe O rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLMM,  JJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M JUCCOLMALIMK BELIECTB C PA3NMYHBIMU BHUJAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHM W cCcOJeil B CBETE€ MPEICTAaBICHUH 00 BIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETauIOB (rpadura M anamasza), CJIO0XKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTE€pUaloB), MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklUuu pPa3oKEHUsI, COCIMHEHUs), paclo3HaBaHUEe HEOPraHMYEeCKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HA OpraHU3M 4YelOBeKa. BakHelmme XJIOpuabl U X
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue CBOMCTBa cepbl. CepoBOAOPO, CTpocHHE, (QU3UYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJY4YeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COCNUHEHHUSIMU cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
dbusnyeckue U xumMuueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENSl Kiacca KHUCIOT U crneruduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukanuu (ochopa, (uU3MUECKHE U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICGHW  OKHUCJICHHWS.  YTJIEPOA,  aJUIOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHe W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakKHeWIne CTPOUTENIbHBIE MaTepHalbl: KEepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa Mo JEHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cyibdart-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHATIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYCHHE CBONCTB aMMHUaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAJUIMUECKUX PEmETOK anmasa, Tpaduta, (yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3yYECHHE NPU3HAKOB HUX IPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MetaJuibl 4 X COeIMHEHUS

OO01ast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux osnemeHtoB [[. .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTaluioB. Merayunueckas CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HarpspkeHU MeTtaioB. OU3NyYecKne U XMMUYECKHUe CBOMCTBA MeTayioB. OO1ue
crocoObl Toyy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ienounble MeTambl: nonoxkeHue B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB /. 1. MennaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHWii M KaJbIUMA: TIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoandeckoil cucteMe XuMHUECKUX 3IIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOWMCTB KECTKOM BOJBI, IpOLlECcCa TOPEHUS KEJe3a B KUCIOPOJIE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KWU3HM YeEIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTb, HAOIIOACHHE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH,  JTUDJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBLHBIE
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHIUCKUMU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM NEATENbHOCTH TMpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOU NESITENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3)IIEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIONINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

[M03HABATEJIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKHUMH CpeACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIECHHOCTH U YPOBHSA OOy4E€HUS B
JaJIbHEHIIIEM;

4)popMupoOBaHUSA KYJIbTYPbI 310POBbS.

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTU COOJNIOJIEHUs TIpaBUi OE30MacHOCTH TMpU  OOpallleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHCIIE HaA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npo(eccuoHaaIbHON IeSITENbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3omacHOoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJIydaeMble MPU U3YYEHUU XUMHH, JJIS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUs, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEeAMETax M IO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEIIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BaATh CYIICCTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHWE HaOMomaTh 3a XOJOM Ipoilecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NMPUMEHSATh Pa3udyHble METObl W 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHHUS PA3IMUHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MpPOBaTh B IIpoliecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ¢ Juamora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTAaTOB BBIMOTHEHUS XUMUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIbHOM M HMCCIIEJIOBATENBCKOM  JEATENBHOCTH  TPH  PEIICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B yCIIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JEWCTBUM, BHUABl JESITEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEpHpEeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYAaIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMU 3aMElICHUs, peaKuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KATHOH, aHWUOH, PAacCTBOpP, MAaccOBasi JOJs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0oHa ABOTajIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPIK/IAsi OMMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYKO MAaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTEMAaTHU3allMIo, KiIacCu(UKaluio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAaHUS ~ XUMHYECKOW  MOCYyIOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JOJEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJCHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTECIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMpeaebHO JOMyCTUMast
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJCHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OINUCHIBAaTh U XapaKTepHU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B TMEpPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISAITh YPAaBHEHUS DJIEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBICHUS SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOrO0 JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH II0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, O0O00O0IlEeHHe, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHuUe pa3iesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUHMHYECKHE MIOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubnuorexa [{OK

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

YeJioBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.eds00.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHuaax https://m.eds00.ru/7f41837c
59 Bonopoa. ITonstue o kuciorax 3 1 bubmmnoreka HOK

' ¥ COJIAX https://m.eds00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OcHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pasnen 3.11epunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumuuyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[lepuoauueckuii 3aKOH U

31 [lepuoauueckas cucrema - bubnmnoreka HOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMu4eckas CBS3b. Bu6miorexa LIOK

32 Oxucmmntenpio- 8 https://m.eds00.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIIUU

Hroro mo paszey 15 Egggggg;gﬁﬁm&?c
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nes 1.BemecTBo U XMuMH4YeCKHe peaKkIuu
11 [ToBTOpEeHME U yriayOIeHHe 3HAHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLIUALIMS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2.HemeTranibl 1 X cOeANHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - ~eP https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcCTHKa XUMHUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubnmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.4 sieMeHTOB IVA-rpymnel. Yriepon u 8 1 2 Eubmorexa I[OK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
HWroro 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

Pa3zgen 3.MeTaJJIBI M UX COeAUHEHUS

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuene MeTaisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3znen 4. Xumus u okpyxaromas cpeaa
4.1 BentecTtBa 1 Marepualibl B )KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosnunuyectBo 4yacos DJIEeKTPOHHbBIE
J:;" Tema ypoxa Konrpoar = IIpakruue = /[lara uupposbie
u Bcero HbIE CKHe U3y4YeHust o0pa3oBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 Hpemer ximitit. Pomb XiMHit B sKH3HH 1 2.09.26 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BemecTBa
2 [TonsiTue 0 MeTOAAX O3HAHKS B XUMHH 1 7.09.26 https://m.eds00.ru/9f459e9a
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 PabOTBI B 1AGOPATOPHIL H IIPHEMEI 1 8.09.26 https://m.edsoo.ru/ab2a57ch
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM
4 Hucrere BemeCTBa? cmecn. Criocodk! 1 14.09.26 https://m.edsoo.ru/8dffeead
pasfeseHns cmecen
[TpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMmecelt (Ha mpuMepe OYMCTKU OBAPEHHOM 1 15.09.26 https://m.edsoo.ru/d9adcf25
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 21.09.26 https://m.edsoo.ru/434a3592
7 XUMHHECKHE SICMCHTEI. SHAKH (CHMBOTEI) 1 22.09.26 https://m.edsoo.ru/3a97f7e6
XUMHUYECKHUX 3JIEMEHTOB
8 [IpocTsle U COXKHBIE BENIECTBA 1 28.09.26 https://m.edso00.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 29.09.26 https://m.edsoo.ru/b44af747
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTb 1 05.10.26 https://m.edsoo.ru/3adc28cl
aTOMOB XMMHYECKUX 3JIEMEHTOB



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
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https://m.edsoo.ru/3adc28c1

OTHOcHuTeNnbHAsA aTOMHAas Macca.

11 06.10.26 https://m.edsoo.ru/fac67eel
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca
MaccoBast 1011 XUMAYECKOTO DJIEMEHTA B

12 a 12.10.26 https://m.edso0.ru/95bcb8f5
COEINHEHUN
KomnnuectBo BemecTa. Moins. MossipHas

13 B p 13.10.26 https://m.edsoo.ru/668edb4a
macca
Dusnyeckre 1 XUMHUYECKUAE SIBIICHUS.

14 19.10.26 https://m.edsoo.ru/8b878fcf
XUMHYECKash peaKIus
[Ipu3Haku U yCIOBUSA OIPOTEKAHUS

15 p Y N P 20.10.26 https://m.eds00.ru/84214963
XUMHUNYCCKHUX peaKIlI/II/I
3aK0H COXpaHEHUS MACCHI BEILIECTB.

16 p B 26.10.26 https://m.edsoo.ru/aalcl52d
XHAMHUYECKUE YPABHEHUS
BI)I‘-II/ICJIGHI/ISI KOJINYECTBA, MaCChl

17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX 27.10.26 https://m.eds00.ru/b1656492
peakuuii
Knaccudukanmsi XuMUuecKux peakiuia

18 (coenMHEHMUSI, PA3IOKCHHSI, 3aMEIICHUS, 09.11.26 https://m.edsoo.ru/fe58191f
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHImKIoneauct. O0o0IEeHne U 10.11.26 https://m.edsoo.ru/213bbeaf
CHCTEMAaTH3alus 3HAHUH
KonrponsHas padora Nel o teme

20 p p 16.11.26 https://m.edsoo.ru/cc95e5ed
«BerecTBa 1 XUMUYECKUE PEAKITUN»
Boznyx — cmech razos. Coctas Bo3ayxa.

21 Kucnopon — aneMeHT u npocroe 17.11.26 https://m.edsoo.ru/237315cf
BemiecTso. O30H
dusnueckue U XUMHUECKHE CBOIICTBA

22 23.11.26 https://m.edso0.ru/67245d2f

KHCIIopo/ia (peakiui OKUCIICHHUS,



https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
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ropenue). [lonsTue 06 okcumgax

CriocoOsl MosTy4eHus KUCI0poia B

23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. 24.11.26 https://m.eds00.ru/896247cb
[Ipumenenue kucmopoa
TennoBoi 3 PeKT XMMUIECKOH peaKIuu,

24 MOHSTHE O TEPMOXUMHYECKOM YPaBHEHUH, 30.11.26 https://m.edsoo.ru/4d71febb
9K30- U SHJOTEPMUUYECKHUX PEAKLIUIX
TomnuBo (HedTh, Yroib U MeTaH).

25 3arpsi3HeHue BO3AyXa, CIIOCOObI €ro 01.12.26 https://m.edso00.ru/62a61752
MPEAOTBPAICHUS
[IpakTuueckas padota Ne 3 o Teme

26 «[lonyuyenue u cobupanue KUcIoposa, 07.12.26 https://m.eds00.ru/329545c9
W3YyYEHHUE €r0 CBOMCTB)

27 Bonopoz — oiemeHT it npoctoe BeilecTso. 08.12.26 https://m.eds00.ru/2325645f
Haxoxnenue B mpupoe

28 DUSHIECKIE 1 XUMIIECKHE CBOHCTEA 14.12.26 https://m.edsoo.ru/ae9eb4b5
Bojopoaa. [I[pumMenenne Bogopoaa

29 [TonsiTHe 0 KMCTOTAX U COJIAX 15.12.26 https://m.edso00.ru/d743bf8d

gp | CnOcOORI MOMYNEHIT BOIOPOXA B 211226 | hitps://m.edsoo.ru/8dbbbcdb
nabopaTtopuu
[TpakTuueckas padora Ne 4 o Teme

31 «[Tomyuenue u cobupanue Boopo/a, 22.12.26 https://m.edsoo.ru/37a3324a
HU3YyYEHHUE ETO CBOMCTB)»

32 MossipHblii 00BEM ra3oB. 3ak0H ABOTapPO 28.12.26 https://m.edsoo.ru/714a252d
Brrunciienus 00bEMa, KOJIMUECTBa

33 BEILECTBA Ia3a Mo €ro U3BECTHOMY 29.12.26 https://m.edsoo.ru/25858514
KOJIMYECTBY BEIIECTBA WU 00BEMY

34 Brruuciienust 00bEMOB ra3os 1o 11.01.27 https://m.edsoo.ru/ae3d2633



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
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YpaBHCHHUIO P€AKIIMK HAa OCHOBEC 3aKOHA
00BEMHEBIX OTHOIIIECHHI Tra30B

35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI 12.01.27 https://m.edsoo.ru/272b514c
Cocras ocHoBanuii. [Tousitue 00

36 18.01.27 https://m.edsoo.ru/3d2634ef
WHJUKATOpax
Bona kak pactBoputens. Hacbliennbsie u

37 HEHACBIIIEHHbIE pacTBOPHI. MaccoBas 101 19.01.27 https://m.edsoo.ru/2b19b4el
BEIIIECTBA B pacCTBOPE
[IpakTuueckas padora Ne 5 mo Teme
«IIpuroroBiieHrE PACTBOPOB C

38 p . N P Up . 25.01.27 https://m.edsoo.ru/9f55a219
onpeeaEHHON MacCOBOM J0JIei
PacTBOPEHHOTO BELIECTBAY
KonrponsHaas padora Ne2 o reme

39 P p 26.01.27 https://m.edsoo.ru/c1c97fe3
«Kwucnopoa. Bonopoa. Boga»
OKcHaBl: COCTaB, KJIaCCU(HUKAIIHSA,

40 s puran 01.02.27 https://m.edsoo.ru/c321335c
HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 02.02.27 https://m.edsoo.ru/bce52bca
OKCHUIIOB
OcHOBaHU: COCTaB, KIacCU(PpUKAIIHS,

42 uran 08.02.27 https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
Ilonyuenue u XuMu4eckue CBOMCTBA

43 i . 09.02.27 https://m.edsoo.ru/eb3b238b
OCHOBaHUI
Kucnotsl: cocras, kitaccupukanmsl,

44 (ucan 15.02.27 https://m.edsoo.ru/c589a687
HOMEHKJIaTypa
Ilonyuenue u XuMu4eckue CBOMCTBA

45 i 16.02.27 https://m.edsoo.ru/d2cc4664
KHUCIIOT

46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI 22.02.27 https://m.edsoo.ru/66bad57a
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IMOJIYYCHHUSA, XUMHUYCCKHUE CBOMCTBaA

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe

47 23.02.27 https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COCTUHEHUN )

48 Teneieckas caise Moy IfnaccaMH 01.03.27 https://m.edsoo.ru/3eafb436
HEOPraHUYECKUX COCAMHEHUI

49 O000111eHIE U CUCTEMATH3aIUs 3HAHUH 02.03.27 https://m.edsoo.ru/aedf982e
KonTponbnas pabota Ne3 mo teme

50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 08.03.27 https://m.edsoo.ru/53e93cf2
coeauHeHUI"
[TepBbie TOMBITKY KIACCHPUKAITUN

51 XUMHUYECKUX dJIeMEHTORB. [loHsTHE O 09.03.27 https://m.eds00.ru/45ch955f
TPYIIax CXOJHBIX HJIEMEHTOB
[Iepnonnueckuit 3akoH u Ilepnonnueckas

52 crucTeMa XMMHUYeCKux anmemMeHToB []. WM. 15.03.27 https://m.edsoo.ru/acfe3f3c
MenneneeBa

53 [Tepuopl, rpyniibl, DOATPYIIIBI 16.03.27 https://m.edsoo.ru/dd7cc851

54 CTpocHue aToMOB. COCTAB ATOMHEIX SACP. 22.03.27 https://m.edsoo.ru/b34e5fbl
H3otomns
CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB

55 aneMmeHToB llepunonnueckoii cucremsr 1. 1. 23.03.27 https://m.edsoo.ru/fb64d6ef
MenneneeBa
XapaKTepuCcTUKa XMMUYECKOTO 3JIEMEHTA

56 10 ero noJioxkeHuro B [leproanueckon 05.04.27 https://m.edsoo.ru/3627afb4
cucteme JI. 1. Menpaeneena

57 3navienne [lepHoAHECKOro 3akoHa A 06.04.27 https://m.eds00.ru/83762e95

pa3BUTHS HayKu U npakTuku. /. U.
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MenaeneeB — y4€HbIN, IEAror u
IrpaKIaHUH

PesepBubIil ypok. O600611eHIE 1

bu6mmoreka [IOK

58 e /B 7 1 12.04.27
cucTeMaTu3alus 3HaHui / Becepocceuiickas htts://m.edsoo.ru/00adb33c
mpoBepoyHas pabora
KontponbHas padota Ne4 o teme BuG 1OK

nOInOTEKA

59 C . X / 1 13.04.27
« TpOCHI/If) aromMa. XUMHAYECKAs CBSA3bY htts://m.edsoo.ru/00adbAgs
Bcepoccuiickas mpoBepodHas paboTa
6

60 JICKTPOOTPUHATEILHOCTE aTOMOB 1 19.04.27 https://m.eds00.ru/2667a766
XUMHAYECKHUX JIEMEHTOB

61 MNonuag xumMmyeckas cBI3b 1 20.04.27 https://m.edsoo.ru/2628cf49

62 KoBaneHntHast nosnsipHasi XUMHYECKasi CBA3b 26.04.27 https://m.edso0.ru/67fh6476
K

63 OBAJICHTHAA HEOJAPHAL XHMIHCCKas 1 27.04.27 https://m.edsoo.ru/f32e6211
CBA3b

64 CreneHpb OKUCIEHUS 1 04.05.27 https://m.edsoo.ru/fe73b9dc
0 -

65 KHCITHTEILHOBOCCTAHOBHTEILHBIC 1 11.05.27 https://m.edsoo.ru/665e2d2d
peaknuu

66 OKUCIINTENIN ¥ BOCCTAHOBUTEIH 1 17.05.27 https://m.edsoo.ru/eb264264
PesepubIiil ypok. O6006111eHIE 1

67 cucTeMaTH3als 3HaHU 10 TeMe 1 18.05.27 https://m.edsoo.ru/62539d2c
«CtpoeHue atoma. XUMHYECKas CBA3b)
Pese i1 ypok. O0001IIEeHNE

68 PBHBIH YPOK 1H naen 1 24.05.27 https://m.edso0.ru/c8769b1b
CHCTEMATH3aLUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ng Tema ypoka KonTposibHbIe IIpakTuyeckue Aara mupponsle
n/n Bcero U3y4YeHUus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Ilepnonnueckuii 3aK0H.

1 Heprozirieckas cucrema 1 2.09.26 https://m.edso0.ru/ac197bf5
XUMHUYECKUX d1eMeHTOB J[. U.
Menneneesa
3aKOHOMEPHOCTH B

2 HISMCHCHIH CBOHCTD 1 7.09.26 https://m.edsoo.ru/44bdf4b2
XUMHUYECKUX HJIEMEHTOB
IIEPBBIX TPEX NEPUOAOB
Knaccudukanus u

3 HOMEHKJIATypa 1 8.09.26 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEIECTB
Bunn XuMH4eCcKOU CBSI3H U

4 THUIBI KPUCTATUTUYECKHUX 1 14.09.26 https://m.edsoo.ru/e39821fc
peLETOK
Kontponbnas padota Nel o

5 reme «llosrop eHHeVH 1 1 15.09.26 https://m.edsoo.ru/2a531ece
yriayOJieHre 3HaHUH OCHOBHBIX
pazzenoB Kypca 8 Kiaccay
Krnaccudukanus XuMruueckux

6 peaxkuuii o pa3IuYHbIM 1 21.09.26 https://m.edso00.ru/61f97329
MpU3HAKaM

7 [TonsaTue o ckopocTu 1 22.09.26 https://m.edsoo.ru/e73c3ef4



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
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XHMHYECKOH pE€aKkunu.
IloHsTHE O TOMOT€HHBIX U
IeTEPOrCHHBIX pCAKIUAX

IloHsTHE 0 XUMHUYECKOM
paBHOBecun. DakTopswl,
BIIMSIIOLIKME HA CKOPOCTh
XMMHYECKON pEaKIuu 1
MOJ0KEHHE XUMHUYECKOTO
paBHOBECHS

28.09.26

https://m.edsoo.ru/afbc35b2

OKHUCIIUTETBHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIHH

29.09.26

https://m.edsoo.ru/16ddaal7

10

Teopus 21EKTPOIIUTUYECKON
nuccouuanuyu. CHUIIBHBIE U
cJ1a0ble IEKTPOIUTHI

05.10.26

https://m.edso00.ru/965c6a66

11

HoHHbIe ypaBHEHHS peakui

06.10.26

https://m.edsoo.ru/43f4b85c

12

XHUMHUECKHE CBOMCTBA KUCJIOT
1 OCHOBaHUM B CBETE
MIpe/iCTaBIeHHH 00
AJIEKTPOIUTAYECKON
JIHCCOIAIAN

12.10.26

https://m.edsoo.ru/9adee23c

13

XHUMUYECKUE CBOKCTBA COJIEH
B CBETE MpeJCTaBIeHUN 00
BJIEKTPOIUTUYECKON
JUCCOLIUAIIUHI

13.10.26

https://m.edso0.ru/339ae525

14

[TonsiTe o ruaponuse conen

19.10.26

https://m.edsoo.ru/be3c2519

15

O06001menue u
cUCTEMaTH3aInsI 3HaHUH

20.10.26

https://m.edsoo.ru/78322bfb

16

[IpakTnueckast padora Ne 1.

26.10.26

https://m.edsoo.ru/c172d37d



https://m.edsoo.ru/afbc35b2
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«Penrenue
AKCTIICPUMEHTAIIBHBIX 337129

17

Kontposnbnas padota Ne2 1o
TeMe «DIIEKTPOIUTHYECKAast
aucconuanus. XUMHYECKue
peaKkIMK B paCTBOpaxX»

27.10.26

https://m.edsoo.ru/2b5a2162

18

OOm1ast xapaKTepUCTHKA
rajoreHoB. XMMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

09.11.26

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopon. ConsHast
KHCJIOTa, XUMHWYCCKUC
CBOWCTBA, MTOJyYEHHE,
MIPUMEHEHUE

10.11.26

https://m.edsoo.ru/daf6b6e7

20

[IpakTuueckas padorta Ne 2 o
teme «llonyuenune comssHOU
KHUCJIOTBI, U3yUYEHHE €€
CBOKWCTB»

16.11.26

https://m.edsoo.ru/9a2bd4de

21

Brruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIU
OJIMH U3 PEareHTOB JaH B
n30bLITKE

17.11.26

https://m.edsoo.ru/fa37c94c

22

OO6mrast XxapakTepucTrKa
aneMeHToB VIA-rpynmsl

23.11.26

https://m.edsoo.ru/e79ebfa3

23

AnnorpornHbie MOAUGUKAITIH
cepnl. Haxoxienue cepsl U €€
COEMHEHHI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPHI

24.11.26

https://m.edsoo.ru/5e3339bd

24

CepoBosiopoJ, CTpOeHUE,

30.11.26

https://m.edsoo.ru/384dcc68



https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
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(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

25

Oxcuppl cepol. CepHas
KHCIOTa, (U3NYECKUEe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHNE

01.12.26

https://m.edsoo.ru/ae5652f6

26

XUMHUYECKUE PEaKIUH,
JIeXKaIe B OCHOBE
IIPOMBIIIJIEHHOTO crlocoda
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPY>KaIoIlEel Cpe/bl
COECIUHEHUSIMU CEPBI

07.12.26

https://m.edsoo.ru/acc7d4bf

27

Brrancnenune maccoBoit J0JIN
BbIXOJa MPOAYKTA pCaKIUU

08.12.26

https://m.edsoo.ru/7dac2b46

28

OOm1ast xapakTepUCTHKA
aseMeHToB VA-rpymnisl. A30T,
pacnpoCTpaHEHUE B IPUPO/E,
¢bu3nyecKkrne 1 XuMHUYECKHe
CBOMCTBa

14.12.26

https://m.edsoo.ru/6bfdf145

29

AMMuak, ero ¢puznyeckue u
XHUMHYECKHE CBOMCTBA,
MOJIy4eHUe U IPUMEHEHHE

15.12.26

https://m.edsoo.ru/e69bfb89

30

[IpakTuueckas padora Ne 3 o
teme «Ilomydyenne ammmaxa,
U3y4EHHE €ro CBOHCTB

21.12.26

https://m.edsoo.ru/f4c23a53

31

A3oTHas KHCI0Ta, €€
(bu3nUecKre U XUMUYECKHE
CBONCTBa

22.12.26

https://m.edsoo.ru/f2d85456



https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
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https://m.edsoo.ru/e69bfb89
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32

Hcnonb30BaHue HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe
MUHEPAIBHBIX YI0OPEHUIA.
XUMUYeCKOe 3arpsi3HeHue
OKpY>Karollen cpeibl
COCJIMHEHUSIMU a30Ta

28.12.26

https://m.edsoo.ru/7fbdef49

33

dochop. Oxeun pocdopa (V)
u pochopHas KUCIIOTA,
(bH?)I/I‘IGCKI/Ie U XUMHUYCCKHUC
CBOMCTBA, MMOJYYCHHUE

29.12.26

https://m.edsoo.ru/c8af5f46

34

Hcnonp3oBanue GocdaToB B
KauecTBE MUHEPATbHBIX
ynobpenuii. 3arpsisHeHue
MIPUPOJIHOM cpelbl hochaTamMu

11.01.27

https://m.edsoo.ru/79c51b82

35

VYrnepoa, pacnpocTpaHEeHHUE B
npupoae, GpuzndecKkue u
XUMHUYECKHE CBOUCTBA

12.01.27

https://m.edsoo.ru/eal6ee43

36

Oxcuipl yriaepoja, ux
bu3nIecKre U XUMHUECKUE
CBOMCTBA. DKOJIOTHYECKHUE
poOJIeMBbl, CBSI3aHHBIE C
okcuzom yriepona (1V)

18.01.27

https://m.edsoo.ru/a6915c71

37

VYrospHasa KACIOTa U €€ COJIU

19.01.27

https://m.edsoo.ru/36a13d99

38

[IpakTuueckas pabora Ne 4 o
teme "[lonyuenue
YTJIEKHUCIIOTO Ta3a.
KayecTBeHHas peakiys Ha
KkapOoHat-uon"

25.01.27

https://m.edsoo.ru/4de4a8dc

39

[TepBoHayanbHbBIE TOHATHS 00

26.01.27

https://m.edso0.ru/822fh263
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OpPraHN4Y€CKUX BEIIECTBaX KakK
0 COCAUMHCHUAX YITIEpoaa

40

Kpemuuii u ero coeguHeHus

01.02.27

https://m.edsoo.ru/1e94ee3a

41

[TpakTrueckas padota Ne 5.
Pemenue skciepuMeHTAIBHBIX
3a1ad4 1o reMme «Baxkneiime
HEMETAILIBL U MX COCAUHCHUSI

02.02.27

https://m.edsoo.ru/d72fa3e8

42

KonTponbnas padora Ne3 mo
Teme «BaxHeiimne
HEMETAJUIbl U UX COCTUHEHUS

08.02.27

https://m.edsoo.ru/f5bae73d

43

OOm1ast xapaKTepUCTHKA
XAMUYECKHUX DJIEMECHTOB —
MeTautoB. MeTranmnndeckas
CBSA3b U METaJUIMYecKas
KpUCTAJUTMYECKasl PeIIETKa.
dusznyeckue CBOMCTBA
METaJJIOB

09.02.27

https://m.eds00.ru/83192917

44

XHUMHUYECKUE CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUECKUN Psijt
HaIpsHKEHUH METaJUIOB

15.02.27

https://m.edsoo.ru/5a41d1d4

45

OO6mmwme crmocoOb! MOTyIeHUS
meTauioB. CILIaBhI.
Beruncnenus mo ypaBHEHUAM
XUMHUYECKHX PEAKIUH, €CIIH
OJIUH U3 PEAr€HTOB COJIECPKUT
MIpUMECH

16.02.27

https://m.edsoo.ru/435b87d4

46

ITonsTHE 0 KOppO3UHU
MCTAJ1II0B

22.02.27

https://m.edsoo.ru/2c28f427



https://m.edsoo.ru/1e94ee3a
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47 [1lemouHbIC METAILIBI 23.02.27 https://m.edsoo.ru/c86edb4a
OxcUIbl U TUAPOKCUIBI

48 a AP A 01.03.27 https://m.edsoo.ru/4fdeelae
HATPHSI U KaJTus

€JIOUHO3EMENBHBIE METAILIBI

49 1 . . 02.03.27 https://m.edsoo.ru/2bb5cf7b
— KQJIBLUNA U Mardui
Baxxuelinie coequHeHN

50 a 08.03.27 https://m.edsoo.ru/85c2cal6
KaJIbLIHASA
O06001IeHNEe 1

51 B . 09.03.27 https://m.edsoo.ru/593a4ab7
CHUCTEMATHU3ALUS 3HAHUI
JKécTkoCTh BOMIBI M CIOCOOBI

52 . A 15.03.27 https://m.edso0.ru/869f76h9
e€ ycTpaHeHus
[IpakTuueckas paborta Ne 6 o

53 TeMe "KEcTKoCTh BOAKI U 16.03.27 https://m.edsoo.ru/669f6cdd
METOJIbl €€ ycTpaHeHUs"

54 AmroMuHun 22.03.27 https://m.edsoo.ru/37e792ee
Amdore € CBOMCTBA

55 MQpOTEpHEIE CBOHCTS 23.03.27 https://m.edsoo.ru/82b7fa7d
OKCHJIa U TUAPOKCHIA

56 Keneso 05.04.27 https://m.edso0.ru/h3996d2a
OKcHabl, THAPOKCHABI M CO

57 A P a m 06.04.27 https://m.edsoo.ru/c3f79221
xenesa (1) u xenesa (111)
O0600meHne

58 HHeRne 1 . 12.04.27 https://m.edsoo.ru/dbd9af72
cucreMarui3anus 3HaHUU
[IpakTuueckas padora Ne 7.
PGIHCHI/IG SKCIICPUMCHTAJIBbHBIX

59 P . 13.04.27 https://m.edsoo.ru/462adf7f
3a7a4 o teMe «Baxkaelmue
METAJJIbI U UX COEIUHEHUSA
BerunciieHus o ypaBHEHUSIM

60 P 19.04.27 https://m.edsoo.ru/a7a5913a

XUMUYECKUX PEAKLUH, €CIIH
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OJIMH U3 PEareHTOB JaH B
M30BITKE W COTCPIKUT
npuMecHu. Beraucienus
MAacCOBOM J0JIM BBIX0Ja

MIPOYKTa PEaKIuu
00600

61 obtHeHHe 1 . 1 20.04.27 https://m.edsoo.ru/eed7f912
cucreMarunl3anusa 3HaHUUu
KonTponbnas padora Ne4 no

62 TeMme «BakHelme MeTaJuIbl U 1 26.04.27 https://m.edso0.ru/5b499218
HAX COEIUHEHUI
BemectBa u marepuassl B

63 IIOBCEIHEBHON KU3HA 1 27.04.27 https://m.edsoo.ru/483adc3a
yeaoBeKa
X

64 I/IMI/I‘IGCKoeVBan}ISHeHI/Ie 1 04.05.27 https://m.edsoo.ru/f3f919fd
OKpY’KaroIen cpeibl
P

65 OB XHMIH B PCLCHHi 1 11.05.27 https://m.edso0.ru/a98127b9
AKOJIOTHYECKUX MPOOIEM
P i .

66 CCPBHDI YPOK O6O6m?HHe 1 17.05.27 https://m.eds00.ru/1c364847
M CUCTEMATH3AIIAs 3HAHUI
P i . 00600

67 C3CPBHbIN YPOK © meHe 1 18.05.27 https://m.edso0.ru/56f46bf5
M CHCTEMATH3AIlHAs 3HAHUI
P 7 . 00006
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpblBaTh CMBICI OCHOBHBIX XMMMYECKHX IIOHATUH: aToM,
MOJIEKYyJIa, XUMHMUYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BEIIECTBO, CMECh (OJHOPOJHAs ¥ HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIsipHas Macca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0Jsl XUMHYECKOro
3JIEMEHTa B COCAMHEHUH, MOJSIPHBIH 0O0BEM, XMMHUYECKas peaxius,
KJacCU(pUKalUsi  peakUHuil:  peakuud  COEAMHEHHUS,  peaklHuu
pa3IOKEHUs,, PEAaKUMU 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIOBOW 3 (EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IGHTpaI_[I/IH) B pacTBOpPC

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MOHSATHHA |

MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHUYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA (bOpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0 Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COETUHEHUIX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucjily Hu COCTaBy

YYacCTBYIOUIMX B PEAKI[UH BEILIECTB, M0 TEIIOBOMY 3P HEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MaCChI

BE€IICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMEHTa Mo (dopMmylie

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJbl MMO3HAHUA — HAOII0JECHUE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbll U

MBICJICHHBIN )

ITo Teme: «BaxHelme npeACTaBUTEIM HEOPTAaHUUECKUX BEILIECTBY»

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MTOHSTHH: OKCHI,

KHcCJ10Ta, OCHOBaHHUEC, COJIb

2.2

ONpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJ1accy

coenuHeHu# no popmMynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB pa3jIMYHBIX KJIAcCOB, MOJTBEpPXk/as ONUCAHHUE NpPUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUAN

2.5

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKXHOCTHU HNPOTCKAHHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh TMpaBUJaM IMOJb30BAaHUS XUMUYECKOW MOCYIO0H U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHus C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU MO BBINOTHEHUIO
1a00paTOPHBIX XUMUYECKHUX OIBITOB MO TMOJYYEHUI0O U COOUPaAHUIO
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIIEHHONM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TIOMOIIBIO

WH/IUKATOPOB (JIakMycC, (eHOIPTAICHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON peaKInu

I[To Tteme: «llepmogmueckuin 3akoH u Ilepumomgmueckas cucrema
xumuuecknx snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IOHATHH: SApO aToMa,
AIIEKTPOHHBIA CJIOM aToma, aToOMHas OpOWTaldb, paguyc aroma,

XUMHUYCCKasd CBA3b, IOJApHAss W HCIOJApHAsA KOBAJICHTHAA CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

3.3

OIKCHIBATh M XapaKTepH30BaTh TaOimM4Hyto ¢opmy Ilepuonndeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAs
noarpynma (Arpynma)» U «mobounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIIIHE) Cpuoabl

3.4

packpsiBaTh cMmbica [lepuoanueckoro 3akona JI[.M. Menaeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX JJIEMEHTOB OT uX mnonoxeHus B Ilepumomuueckoit

CHCTEMCEC

3.5

COOTHOCHUTD O603H21‘-I€HI/I$I, KOTOPLIC HUMCIOTCs B Ta6JII/III€
((HepI/IO,I[I/ILIeCKaH CHUCTCMa XUMHUYCCKUX 3JICMCHTOB III/I
MeHzeneeBay C YHCIOBBIMH XApPaAKTCPUCTUKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apgaa dapa, 06mee 15(R1 (V)

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPEACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

3.7

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

ONpCACIIAITL BUJ XHUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HEOPTaHNUYCCKUX COCAUHCHUAX

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHMX IOHSATHI: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOJIUTHYECKAs] AUCCOIHAIIMS,
peaknuy MOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBJIEHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XHMHYECKas  CBA3b  (KOB&JIEGHTHAs, HOHHas,

MeTaJlJIM4ecKasi), KpHUCTaJUIMueckas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peaKIuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MMOHATHHA H

MMPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHm"I

1.3

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUECKOW AUCCOLMUALMM KUCIOT,
LIEJI0YE M COJIEH, IIOJIHBIE W COKpall€HHBIE YpAaBHEHUS pEaKUUil

HOHHOTro oOMeHa

14

PaCKpbBIBATh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkiuu

Ilo Ttemam: «Hemeraiuibl U UX coeauHeHUs» U «MeTaiipl U HUX

COCIUHCHU A

2.1

XapaKTepU30BaTh (OMHCHIBATH) OOIINE U CIICHU(PHUECKUE XUMHUIECKUE
CBOWCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOJATBEPKJasi ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKAAOIMIUX CYHICCTBOBAHHNC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMH,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMUYHBIX

YCIIOBHSIX

2.4

clenoBaTh MpaBWJIaM  TIOJMB30BaHUS XHWMHUYECKOW TOCYyIoH U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYYCHUIO H CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, KapOoHar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3YYCHHBIX METAIJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XUMHSI U OKpY:KArOIIast CPeNa»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX  XUMHYCCKUX MMOHSTHI: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHOM ACATCIIbHOCTH —




aHaJdu3 W CHHTE3, CpaBHCHHE, OOOOIIEHHE, CHUCTeMAaTH3aIlUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId HSYqGHHH
CBOMCTB BEIIECTB M XHUMHYECKHX PEaKIMi, eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHHWE, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponab XuMuM B KHU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemectBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

IlonsTue o MCTOJaXxX IIO3HaHUA B XUMUU. Yucteie BCIICCTBA U CMECH. Crioco0n1

Pa3aciICHUsA cMmeceit

1.3

ATOMBI W MOJICKYIJIBI. Xumuaeckre 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

14

XumMuueckas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OTHOCHUTENbHAS MOJICKYJISIpHAss Macca. MaccoBas 707151 XMMHUUYECKOTro 3JIeMEHTa

B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Mosb. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4McIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo dopmynam

XUMHYECKHUX COCIMHEHUMN

1.6

dusnueckue U XMMUYECKUE ABJICHHUSA. XUMUYECKas peakius U €€ MPU3HAKU.
3aKOH COXPAaHEHHUs Macchl BEUIECTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Ppa3JI0XKCHUA, 3aMCIICHN A, 06MeHa)

1.7

XHUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYAO0M, C TpaBUIAMHU
paGoTrel B saboparopun U npuémMamMu oOpamieHuss ¢ J1abopaTOpHBIM
o0opy/noBaHuEM, H3y4y€HUE M oONucaHue (U3MUECKUX CBOMCTB 00pasioB
HEOPraHMYeCKUX BeUIecTB, HaOmoneHue Qu3nyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCALUs BOIbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, TNPOKAIMBAHHUE MEIHOM  MPOBOJOKH,
B3aUMOJICHICTBHME MeJla C KHCIIOTOW) SIBIEHWW, HAOMIO/IEHHEe W ONHCaHUe
NPU3HAKOB MPOTEKaHMs XUMHUYECKMX peakuuid (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPHJIOM Oapusi, pas3jioKeHHe
ruapokcuaa mMeau(ll) nmpu HarpeBaHuM, B3aMMOJICHCTBHUE Kelie3a C PaCTBOPOM

comu meau(ll), uzydenue cmoco6oB pa3aeneHus cMecel (C TOMOIIBbI0 MarHUTa,




(bunpTpOoBaHUE, BBIMAPWBAHHUE, TUCTUIUIAIMS, Xpomarorpadus), MpoBeIeHUE
OYHNCTKHN HOBapeHHOﬁ coJju, HaGJIIO[[eHI/Ie 1 OIIMCAaHHUC PE3YJILTATOB IIPOBCACHUA
OIbITA, WUTFOCTPHPYIOLIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKYI (IIapOCTEPKHEBBIX )

Baxwnerinme npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxoxneHue kuciaopona B mpupoje, (pU3M4YecKrue U XUMHYCCKHE
cBoiictBa (peakuuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CriocoOb
MOJyYeHUsI KHUCIIOpOoJa B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kucnopoa B mpupoje. O30H — alIoTporiHas MoaupUKaius KUCIOpoaa

2.2

TernoBoit 3P PeKT XUMHUUECKON PEaKIiH, TEPMOXUMUIECKNE YPaBHEHHS, IK30-
U SHAOTEpPMHYECKUE peakuuu. TOIUINBO: yroyib U MeTaH. 3arpsA3HEHUE BO3yXa,

yCHIICHHE TapHUKOBOTO 3 (heKTa, pa3pylieHne 030HOBOTO CIOS

2.3

Bonopox — anemeHT u mpocroe BemiecTBO. HaxoskleHue Bogopona B MPUPO/IE,
¢bu3MYecKue W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOTYYCHHS.

Kucnore! u conu

2.4

Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

O®usnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenh. PacTBOpBL
HacellienHpsle 1 HEHACBILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons  BellectBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B MpUPOJe U B KU3HU uejoBeka. Kpyrosopor
BOJAbl B TpHUpPOAE. 3arps3HEHHE TMPUPOAHBIX BOJA. OXxpaHa M OYHUCTKA

MPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequHeHunil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHblE, amM{QoTepHble) U
HecoseoOpasyrone. Homenknatypa oxcunoB. Pusznyeckne W XUMUYECKHE

CBOMCTBa OKCHIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Kmaccudukanust ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HoMmeHnkiatypa ocHoBaHWi. DPU3NYECKUE U XUMHUYECKHE CBOWMCTBA

ocHoBanuil. [TomydyeHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucinor. HomeHnknatypa kucior. dusudeckue u
XUMHUYECKHE CBOMCTBA KHCHOT. Psam aktuBHOCTH MeTamnoB H.H. bekerosa.

HOJ’IY‘{CHI/IC KHUCJIOT

2.9

Comu. Homenknarypa coseil. @u3nyeckue M XUMHUYECKHE CBOMCTBAa COJIEH.

ITony4yenue conen




2.10

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ
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XUMUYECKUH  SKCHEpUMEHT: KAayeCTBEHHOE OIpeleieHHe  COAep KaHUS
KHCJIOpOAa B BO3JAyXe, IMOJy4yeHHe, cCOOMpaHMe, paclo3HABAaHHE W HM3Y4YECHUE
CBOMCTB KHCJIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
yCJIOBHSI BO3HUKHOBEHUS U MPEKpaIleHHsI TOPeHus (Iokapa), 03HaKOMIICHHE C
oOpa3laMi OKCHJIOB U ONKHCAHHE WX CBOWCTB, IMOJIyueHUE, COOUpaHHUE,
pacro3HaBaHME€ U H3Y4YEHHE CBOWCTB BOAOpOJa (FOpEHHUE), B3aHMMOJIECHCTBHE
Bogopoaa ¢ okcugaom Meau(ll) (BO3AMOKHO HCIOB30BaHUE BHACOMATEPHATIOB),
HaOmrofeHne oOpa3loB BEIIECTB KOJMYECTBOM 1 MOIb, HCCIEeIOBaHUE
OCOOCHHOCTEH pacTBOPEHHUs BELIECTB C Pa3IMYHOW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aWMOJCWCTBHE BOJbI C MeTaNIaMU (HaTpUEeM U KaJbIHEeM)
(BO3MOXXHO HICIIOJIb30BAHHE BHJICOMATEPUAIIOB), ONPEACICHHE PacTBOPOB
KHCIIOT M IIeJOYe C TMOMOIIBI0 HHIMKATOPOB, HCCIEJOBaHHE OO0pa3loB
HEOPTraHMYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIOJEHHWE W3MEHEHUS
OKpPAacKM WHJIUKATOPOB B pacTBOpax KHCIOT U INEJIOoYeil, Hu3ydyeHue
B3auMozeiicTBuss okcuga menu(ll) ¢ pactBopom cepHOW KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peaklnii HeUTpaliu3alui, MoJIyueHue HEPaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHHE OJHOTO MeTajyla JAPYrdM U3 pacTBopa COJH, pEIICHHe
HKCHEPUMEHTAIbHBIX 3a/la4 Mo TeMe «BaxHelIne Kiacchl HEOPraHWYECKUX

COEIUHEHUN)

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

BOCCTAHOBUTCIIbHBIC PECAKIIUN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX JJIeMEHTOB. [loHsATHe O
TPYIIax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE W IIEJIOYHO3EMEJIbHBIE METaJIIbl,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amM(pOTepHBIE

OKCHABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cuctreMa XuMU4eCKux aneMenToB J[. 1.
Meneneesa. Kopotkonepuonnas u JUTMHHOTIEPUOHAS (hopMbI
[lepuonnueckoit cucrembl xumMuueckux oanemeHtoB J[.W. Menneneesa.
[Iepuonsl m rpynnsl. PU3HYECKUN CMBICI NOPAIKOBOTO HOMEpPA, HOMEpPOB

nepuoaa v rpyuribl 3JICMCHTA

3.3

Crpoenune atromoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue

AJIEKTPOHHBIX 000J0YEeK aroMoB TMepBbIX 20 XUMHYECKHX HIIEMEHTOB




[Tepuonuueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB MO TpylmaM U HepUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUSI Hayku W mnpakTuku. [[.M. MennaeneeB — y4€Hbld U

IpaKJaHUH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (moJsipHass ¥ HEMOJSpHAas) CBA3b.

DIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKInU. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

9 KIIACC

Kon

XUMUYECKUI JKCHEPUMEHT: HU3y4eHHE O00pa3llioB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJEHCTBHE TUAPOKCHJA LIMHKA C PAacTBOPAMHU KHUCIOT H
LIEJI0YEH, MPOBEIECHNUE ONBITOB, MIUTKOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKK pa3JIOKCHHA, COC,Z[I/IHCHI/IH)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[Tepnonnueckuit 3akoH. Ileproanyeckas cucrema Xumudeckux anemeHToB J[.1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTM B W3MEHEHUHU CBOMCTB
XUMHYECKHX DJIEMEHTOB IIEPBBIX TPEX NEPHOJOB, Kalusd, Kaldblusi M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DdJeMeHTOB B llepuoaunueckon

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHABl XUMHUYECKOM CBA3U. THUNBI KpHUCTaNIMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BHJIa XuMudeckoi cBs3u. Kiaccudukanys 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BEIIECTB (MEXIyHapoAHas M TPUBHAJIbHAs). XUMHUYECKHUE CBOHCTBA BEIIECTB,
OTHOCSIIMUXCA K  PA3IM4YHBIM  KJACCaM  HEOPraHWYECKHX COEIWHEHHH,

TCHCTUUCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4ecKiX peakluil Mo pa3IuyHbIM NpU3HaKaM (10 YUCITy U
COCTaBy YYacTBYIOUIMX B pEaKLMU BEIIECTB, MO TeIIoBoMY 3(ddekry, mo

N3MEHCHHIO CTEIIEHEH OKHCICHMS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




0 y4acTUIO KaTauu3aTopa). OK30- U OHAOTEPMHUYECKHE  PEaKIHH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuunu

1.4

[Tonatue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOT'€HHBIX M I'€TepOreHHBIX peakuusax. Ilonarne o XuMu4ecKoM paBHOBECHUHU.
@DakTOphl, BIMAIOIME HA CKOPOCTb XUMHUYECKOM peakuuu U II0JOKECHUE

XUMHYCCKOI'0 paBHOBECHU

1.5

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC peaxkuuu, AIEKTPOHHBIN OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu. (CocTaBlieHHE  YpaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUMUA C HUCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW NUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnoHnsl, aHMOHBI. MeXaHU3M TUCCOLMALMN BEIECTB C pa3IMYHBIMU BUIAAMHU
XUMUYeCcKor cBsi3u. CteneHp auccouuanuu. CHIbHBIC U Ca0bIe JIEKTPOIUTHI.
Peakiun MoOHHOrO OoOMeHa. YCJIOBUS NPOTEKaHUs PEaKLUil MOHHOIO OoOMEHa,
NIOJIHBIE U COKpalIEHHbIE HOHHBIE ypaBHEHMs peakuui. CBoilcTBa KHCIIOT,
OCHOBaHMH H coJlel B CcBeTe NpEeACTaBICHUH 00 3IEKTPOJUTHUYECKON

nuccounanuu. KauecTBeHHbIE peaklinu Ha MOHBI. [loHsATHE O TUApOIIH3E coneit

1.7

XUMHUYECKUH HKCHEPUMEHT: O3HAKOMIICHHE C MOJACISMH KPHCTAILTHYECKUX
pEelETOK HEOpPraHMYeCKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpaduta U
ajMasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATpHsl); UCCIEIOBaHUE 3aBUCHMOCTU
CKOPOCTM XHMHYECKOH peakiuu OT BO3JEHCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIICIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Ipoliecca
JUCCOIMALMU  KUCJIOT, Iejaoded M coiell  (BO3MOXKHO MCIIOJIb30BaHME
BUICOMATEPHAJIOB); TIPOBEJCHHE OIBITOB, WUIIOCTPUPYIONINX TPU3HAKU
NPOTEKaHUs peakiii HOHHOro oOMeHa (00pa3oBaHMe OCa/iKa, BhIJCICHHE rasa,
o0Opa3oBaHHe BOJIbl); OMBITOB, WJUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTENIHbHO-
BOCCTaHOBUTEINIBHBIX peaKkiuil (rOpeHue, peakiuy pas3yIoKeHUs, COCTUHEHNUs);
pacrio3HaBaHWE HEOPTaHUYECKUX BEIIECTB C TOMOIIBIO0 KAUeCTBEHHBIX PEaKIIni

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramie! 1 ux COCINMHCHU A

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHue u Gu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa
(B3auMoOJIeHiCTBHE C MeTallJlaMH, HeMeTalllaMH, MiefodamMu). XIJIOpOBOAOPO/I.

CousiHast KMCJIOTAa, XUMUYECKUE CBOWMCTBA, NOJIy4YEHHE, MpUMEHEHHe. [[elicTBue




XJIOpa M XJIOPOBOAOPOJa Ha OpraHU3M 4esloBeKa. BaxkHeilline XJIOpUabl U UX

HaXOX/JICHUE B MPUPOJIE

2.2

Obmas xapaxtepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHBIE CTETeHN okuciaeHus. CTpoeHne u pu3nYecKue CBOMCTBA
IPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCIIOpOZa M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOOPOA, CTPOCHHE,
¢usnueckne M XUMHUYECKHe CBOHCTBAa. OKCHIBI CEpbl Kak IPEICTaBUTEIH
KUCIIOTHBIX OKCcUAOB. CepHasi KHCIOTa, PU3MYECKUE U XUMHUYECKHE CBOMCTBA
(oOmre Kak MpeacTaBUTENs Kilacca KUCIOT U crneuupuyeckue). XUMHYECKUe
pEaKIuy, JISKAIIUe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMONy4eHUs CepHOM
kucinoTel. [lpumenenne. Conu CepHOM KHCIIOTHI, KaueCTBEHHAsh pEaKknus Ha
cynbdaT-uon. Haxoxxznenue cepbl u €€ COCIMHEHUH B MpHUpoae. XUMHYECKOE
3arps3HEHUE OKPY)KAIOUICH CpeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC ITOMKIM,

3arpsA3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MMpCaOTBPallCHHA

2.3

OO6mass xapakTtepuctuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTEIICHH OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IPUPO/IE,
¢u3nueckne U XuMUIecKre cBoiicTBa. Kpyrosopor a3ora B nmpupoae. AMMHAK,
ero ¢u3nyeckue M XMMUYECKHE CBOMCTBa, MoiydyeHue u npumeHenue. Conu
aMMOHUS, UX (U3HYeCKHe ¥ XHMHYECKHE CBOWCTBA, MpPHUMEHEHHE.
KavecTBeHHas peakiusi Ha MOHbI aMMOHMs. A30THasl KUCIIOTa, €€ MOJydyeHue,
duzndeckue M XMMHYECKHE CBOWCTBa (OOIIME Kak TMPEICTaBHTENs Kiacca
KUCIOT U crneurpudeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHUS B
KayecTBE MUHEPAJIbHBIX yI0OpeHHil. XUMUYEeCKOe 3arpsi3HEHHE OKpYXKarolleH
Cpefbl COETUHEHUAMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHNE BO3yXa, MOYBbI

U BOJIOEMOB)

2.4

®ochop, amutoTponHsle Moaudukanuu gocdopa, puMUEcKre U XUMUYECKHE
cBoiictBa. Oxcug Qocdopa(V) u dochopras kucinora, QuUMUECKUE U
XUMUYECKHE CBOWCTBa, mosydeHue. lcmonb3oBanue ¢ocdaroB B kauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

O6mass xapaktepuctuka 3yeMeHToB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YIJEpoJ, aUIOTPOIIHBIE
Mou(UKaAIMK, PACIPOCTPAaHEHHE B MpuUpoae, (U3MUECKHEe M XUMHYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozae. OKcuIbl yriaeposa,
ux (u3MUecKre W XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha KUBbIE OpraHU3MBI,

MOJIY4YCHHUC U MIPUMCHCHUC. OKOJIOTUYECKHE HpO6HCMI>I, CBA3aHHBIC C OKCHUJIOM




yraepona(lV); rumore3a mI00anbHOTO TOTETUICHHUS] KIWMAaTra;, MapHUKOBBIMA
addekr. YrompHas KHUCIOTAa U €€ COJM, UX (PUINICCKUE W XUMHYCCKHE
CBOICTBa, MOJy4YeHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArT-
noHbl. Mcnons3oBanue Kap60HaTOB B 6BITy, MCIUIIMHC, MMPOMBINUICHHOCTU MU

CEILCKOM XO3SHCTBE

2.6

HepBOHa‘IaJIBHBIe MOHATHS 00 OpTraHU4YC€CKUX BCHICCTBAX KAaK O COCAMHCHHUAX
yriepoaa (MCTaH, OTaH, OTWICH, alCTWJICH, 3TAaHOJI, IJIMIOCPUH, YKCYCHas
KI/ICJ'IOTa). X coctaB W XHMHYECKOE CTPOCHHUC. Ilonatue o OHOIOrHYECKU
BAXKHBIX BCIICCTBAX: JXHUpaAX, Gem(ax, yrjieBoAax — W HUX poOJid B IKU3HU
YCJIOBCKA. MaTepI/IaJ'IBHOG CAUHCTBO OPraHUYCCKUX HU HCOPraHUYCCKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYCCKHUE CBOWCTBA, TIOJIYYCHUE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoje. OOmme mpencraBicHus 00
okcuze kpemuus(1V) u kpemaueBoii kuciaore. CUIMKATHI, UX UCHOJIb30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHEHIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHuKa, CTEKJIO, IIEMEHT, OCeTOH, »ene300eToH. [IpobieMbl Ge3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGILHCBHOﬁ KHU3HU

2.8

XUMHUECKUH HKCHEPUMEHT: HM3ydeHHe oOpa3lioB HEOPraHWYECKHX BEUIECTB,
CBOMCTB COJISTHOM KHMCJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMd Ha XJIOPHUA-
MOHBl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbBITHL, OTpa)aroliue
¢u3nueckrne 1 XUMUYECKHE CBOMCTBA T'aJOT€HOB U MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpUIOB
(raloreHUI0B); O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEIUHEHUSMHU
(BO3MOXHO  HCIIOJIb30BAaHWE BUICOMATEpPUAJTIOB); HAOIIOJEHHWE TMpolecca
o0yrJIMBaHUs caxapa MoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIIOTHI;
M3Y4YE€HHE XUMUYECKUX CBOICTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEICHHE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH U HaOMIOJeHHWE Tpu3HaKa eé
MIPOTEKaHHUS; O3HAKOMJIEHHE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIBb30BaHUE BHJEOMAaTepHalioB), oOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyYeHHE, COOMpaHne, paclo3HaBaHUE U
M3Y4YEHHUE CBOICTB aMMMaKa; IPOBEIACHHE KauyeCTBEHHBIX DPEAKIMM Ha HOH
amMMoHMST U ¢docaT-uOH M U3YYEHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIJIOTHI C MEbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB); H3yYE€HUE MOJIeNed KPHUCTaUIMYECKUX

pemiéTok anmasa, rpadura, ¢yuiepeHa; O03HAKOMIIEHHE C IIPOLECCOM




azcopOLUMU pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOra3a; IOJy4yeHUE, COOMpaHUE, PAaclO3HABAHME M H3Y4YEHHE CBOMCTB
VIJIEKUCIIOro ras3a; IpOBEJEeHUE KadeCTBEHHBIX peakluid Ha KapOoHaT- u
CUWJIMKAT-UOHbl M M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIHMEH CUIMKATHOM NPOMBILIUIEHHOCTH; pPEUICHHE 3KCHEPUMEHTATbHBIX

3aJ1a4 110 TeMe «BakHeHle HeMeTaUIbl U UX COETUHEHUI»

Mertamisl 1 uX COCAUHCHUA

3.1

OO0w1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJNIOB HA OCHOBAaHUM MX
nosnoxenuss B Ilepuonnueckoin cucreme XuMHYeCKux dnemeHToB J[.M.
MenpneneeBa u crpoenust aToMoB. CTpoeHue MeTauioB. Metauinueckas CBs3b U
METAJJIMYECKass ~ KpUCTalIM4yeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaHpH)KeHI/Iﬁ MCTAlJIOB

3.2

du3nyuecKkrue ¥ XUMHUECKUE CBOMCTBA MeTaiIoB. OOIIHe criocoObl MOTydIeHuUs
MmeTasuioB. [loHATHE 0O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Kopposuu. CrutaBbl (CTalb, YyryH, TIOPATIOMUHUI, OpOH3a) U UX TPUMEHEHHE B

6I>ITy H IIPOMBIIIJICHHOCTH

3.3

[lenouynsle MeTayuibl: MoynoxeHwe B llepmonnyeckoil cuUCTeMe XHMHYECKUX
anemeHntoB J[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HAXOXJIECHHUE B MPUPOJIE.
duznyeckue U XUMUIECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIBI U
TUAPOKCHUJBI HATpHUA W KaJlus. HpI/IMeHCHI/Ie MISJIOYHBIX MCTAJUIOB MU HX

COeIMHEHUN

3.4

[[lenoyHno3eMenbHbIE  METaIbl MarHuii W KajdblMi: TOJIOKEHHUE B
Ilepuoauueckoit cucreme xumuueckux aemenToB .M. Menneneesa; ctpoenue
MX aTOMOB; HaxXxOXJE€HHE B mNpupoae. Pu3MYeCKHe M XUMUYECKUE CBOMCTBA
MarHusi M Kainplusd. BaxHelmme coeAuHEHUs Kanblus (OKCHUI, THAPOKCH]I,

conn). KEcTkocTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUs

3.5

Amomunuii: monmoxkenue B Ilepuogudeckoll CHCTEME XWMHUYECKHX DJIEMEHTOB
JW. Menzaeneesa; CTpoeHHE aTOMa; HaxoKAeHUE B npupoae. dusuueckue u
XUMHUYECKHUE CBOMCTBA AFOMUHMSI. AM(OTEPHBIE CBOMCTBA OKCHA M THIPOKCHUIA

AJIFOMUHHA

3.6

Kenezo: nonoxenue B [lepnoandeckoi cucreme XumMudeckux sneMeHToB J[. M.
MeHnnieneeBa; CTpOeHME aToMa; HaxoxJeHue B mnpupoge. DPusnyeckue u
XUMHUYECKHe cBOMCTBa keneza. Okcuipl, ruapokcuabl U conu sxenesa(ll) u

xkenesa(lll), ux cocras, cBOWCTBa U OTyUYeHUE

3.7

XUMHYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METAJUIOB U CIIJIaBOB,




X (U3MUYECKUMU CBOWMCTBAMHU; H3yUEHHUE pE3yJIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHJa KalblUsi W HaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); HUCCIIEIOBAHHE CBOWCTB >KECTKOW BOJBL;
mpolecca TOpeHus Keje3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPU3HAKOB MPOTCKAHMSI KAYECTBCHHBIX PEAKIUI HA HOHBI
(Maraus, Kamblus, agromuHus, nuaka, skenesa(ll) um oxenesa(lll), memu(Il);
HAOJIO/IEHUE U OMUCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMU HATpPHS,
Kamusi M Kaublus  (BO3MOXHO  HCIOJIB30BaHHWE  BHUAEOMAaTEpUasIOB);
UcclIeJoBaHHEe aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THIAPOKCHIA
[IMHKA; pEIIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeline MeTamibl |

HUX COCIUHCHUS

XHUMHA ¥ OKpYXkKarolas cpena

4.1

HoBrle MaTCpHajJibl U TCXHOJIOIHU. BemectBa u MaTepuajibl B HOBCCHH@BHOﬁ
JKU3HH YeJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIOIB30BaHHUE BEIIECTB M
XUMHNYCCKUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ nmoMomb IIpH XUMHYCCKHUX OXOrax Hu

OTpPaBJICHHUSX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomierd cpensl [1/IK. Ponp XuMuu B perieHUH 5KOJIOTMYECKUX MPOOIeM.
[IpupoaHble HMCTOYHHUKHM YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HePTh),

MMPOAYKTHI UX nepepa60TKI/I, HX pPOJib B 6LITy " IPOMBIIIINICHHOCTU

4.3

XVUMHYECKUH 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepHalloB (CTEKIIO, CIIJIaBbl

MCTAaJIJIOB, ITOJIMMCECPHBIC MaTepI/IaJIBI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABAEMOCTH SIBICHHW TNPUPOJBI, MOHUMAaHHWE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIed KyIbTYpbl M IPAKTHUYECKON
NeSITeIbHOCTH YEJIOBEKAa B YCIOBUSIX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX ITO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUYCHUSA
XUMHNYCCKUX peaKHI/Iﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JUIA

00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax nmpodeccuoHaTbHON NESITEIBHOCTH, CB3AaHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKECHHSIX
XUMHUYECKOH HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBAaTh
XUMHIO Kak cepy cBoelt OyayIieit mpoeccuoHanbHON AeSITeTbHOCTH
U cAeNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

MIpH MEPEXO/I€ HAa YPOBEHb CPEHETO 00Iero o0pa3oBaHus

Biagenne cucteMoll XHMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHHfI, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHIIINE XMMHYECKHE IIOHATHS: XHUMHYECKUHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPOAHAsE CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJMYECTBO BEIECTBA, MOJb, MOJIAPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peaKivs, peakluh COCIWHEHUsS, PEeaKIUd PA3JIOKCHHs], PEaKITIN
3aMeIICHHUs, peakiui oOMeHa, TeIuioBOW A(PQEKT peakiuu, SK30- H
SHAOTEPMHUYECKUE PEAKIMH, PACTBOP, MACCOBas OIS XUMHYECKOTO
3JIEMEHTa B COEIUHEHUH, MaccoBas J10JIsl M MIPOLIEHTHAs! KOHLIEHTPALIUS

BEIIECTBA B PaCTBOPE, PO aTOMA, HJICKTPOHHBIN CIIOW aTOMa, aTOMHAs




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAsl CBS3b, DJIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS ¥ HETIOJIpHAs
KOBAJICHTHAs  CBSI3b, MOHHAas  CBsI3b, METaIM4ecKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, MOHHas, MeTauIMyecKasi,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHHOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMAINSA, pEaKIUd HOHHOrO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHME M  BOCCTAHOBICHHME, JJIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTUMbIC peakluy,
CKOPOCTb XMMHYECKOW peakuuu, Kartamusarop, I[IJIK, xopposus

MCTaAJITIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAraloNIMe 3aKOHbl XMMMHU: 3aKOH COXPAaHEHHsS MaccChl,
nepuoanueckul 3akoH JM. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUM  XHUMHHU: ATOMHO-MOJIEKYJISIPHAS TEOpHs,  TEeOpus

BHGKTpOHHTquCKOﬁ Juccoruanmumn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TPaBHJIBHO HCIONB30BaTh HM3y4YCHHBIE BEMIECTBA |
MaTepuaigbl (B TOM YHUCIIE MHMHEpaJbHbIE YIOOpEHHs, MeTaulbl U
CIUIaBBI,  TPOAYKTHl  NEPEepadOTKA  MPHUPOJHBIX  HUCTOYHHKOB
YTJIEBOAOPOAOB (YIJIsl, IPUPOAHOTO ra3a, HeTH) B OBITY, CEITLCKOM
XO03sCTBE, HAa MPOU3BOACTBE U MMOHUMaHKE 3HAUYSHHSI )KUPOB, OEIIKOB,
YIJIEBOAOB [UIs OpraHu3Ma 4YeJOBEKa; yMEHHE MPOTHO3UPOBATh
BJIMSTHHE BEIIECTB M XUMHUECKUX MTPOIECCOB HA OPTaHU3M UYEJIOBEKA U

OKPYKAIOIIYIO IPHPOIHYIO CPEay

3.2

YMCHUC HHTCTPUPOBATE XUMHYCCKUC 3HAHWA CO 3HAHHUAMHU APYIrUux

y4eOHBIX MPEIMETOB

3.3

HaJIMYME OIbITa paboOThl C PA3IUYHBIMM HUCTOYHHMKAMHU HH(OpMaIu
Mo XUMHUU (HayyHass U HAY4YHO-TIONYJIApHas JUTepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O Bf€HOIECTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA u YMCHUC

HCIIOJIb30BaTh €€ JJIs pelieHus yueOHO-TT03HaBaTeIbHBIX 3314

Bnagenne ocHOBaMH IIOHATHHHOIO arnrapara M CHMBOJHUYCCKOIO

A3bIKA XUMHH JIsI COCTaBJICHUA (bOpMy.TI HCOPraHNMYCCKHUX BEIICCTB,




YpaBHEHUH  XUMHUYECKUX  pEaKlMil; OCHOBAaMH  XHUMHYECKOU

Homenkaarypsl (IUPAC u TpuBnanbHOI)

YMeHue oOBACHATH CBSA3b IOJIOKEHUs 31eMeHTa B Ileproauueckoit

CUCTEME C YHUCIOBBIMU XapaKTCPUCTUKaMU CTPOCHUA aTOMOB

5} XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsan sjpa, oOlee 4Yucio
AJICKTPOHOB), pPACHpPECICHUEM DJJICKTPOHOB II0 JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KA M KAIbIIUS
[IpencraBnenne O  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEITHHOCTS),
6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX NEpPHOJAX M TJIABHBIX
MOArPYNIAax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue kinaccupuIupoBaTh:
7.1 XUMHYCCKHE JICMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue ornpenensrh:
8.1 BaJICHTHOCTh U CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHA
8. BHJT XUMHYECKOW CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
' COCTMHCHH X
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJIUTENIh ¥ BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh GU3MUECKHE U XUMUYECKUE CBOMCTBRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOH, rpaduT, amMmas,
9.1 KpeMHU#, azoT, ¢ocdop, cepa, XJOp, HATpUH, Kalui, MarHHi,
KaJIBIMH, aTFOMUHUH, JKEJe30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJ, OKCHIBI W THAPOKCHIBI
9.9 metamioB |-IlA rpynn, amomunus, menu (l1), nunka, xeneza (Il u
' [11), oxcuasr yraepoaa (Il u 1V), kpemuus (1V), azota u dpocdopa (11l
u V), cepel (IV u VI), cepHucras, cepHas, a3oTHcTas, a30oTHas,
dbocdopnas, yroipHas, KpeMHHEBasK KHCIIOTa U MX COJIH)
9.3 MPOTHO3MPOBAaTh W  XapaKTepU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa WM CTPOCHUSA, IMPUMCHCHHUEC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEBPALICHUI B PA3JIUYHBIX YCIOBUSIX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPaBHCHUA peaKuHﬁ, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XMUMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIECTB
104 MTOATBEPIKNAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
111 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3oB
114 M0 ypaBHEHUSM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOJIYKTOB peaKluu
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO  TO3HaHUS  (HaOIroAeHHe,
191 M3MEpEeHUe, IKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3yUSHUH BEIIECTB U
' XUMHUYCCKHUX SIBJICHUH; yMeHHe CchOpMyIHpoBaTh MpoOiIeMy U
MIPENTIOKUTh MYTH €€ PEIICHUS
122 0e3omacHOil paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCYA0H U JIabopaTOPHBIM 000pyA0BaHUEM
npaBuiiaMy 0€30T1aCHOTO 0OpaIeHHs C BEIIECTBAMH, HCTIOIb3yEeMbIMHU
B TIOBCETHEBHOM KM3HU, MPaBUIaMH MTOBEJICHUS B LIEJIsX cOepekeHus
123 370pOBbSl M OKPYXKAIOIIEW MPUPOAHON Cpeapl; MOHHMMaHHUE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS W IMPEAOTBPAIICHUS HX BPEIHOTO
BO3JEHUCTBUSA
13 Hannune mpakTH4eCcKHX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIINX XUMUYSCKUX IKCITIEPHUMEHTOB:
131 M3Y4YeHHE U OmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

(¢ (bl/ISI/I‘IeCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSAMMU, OIIBITHI,




WUTIOCTPUPYIOLINE MPU3HAKH MPOTEKAHUS XUMHUUECKUX PEaKIIUi

13.2

M3Yy4YEeHHE CIIOCOOOB pa3zesieHus: cMeceit

13.3

NOJy4YeHHE KHUCIOPOAA M M3Yy4EHHE €ro CBOWCTB; IOJIy4CHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; IMOJyYEHHE YIJIEKUCIIOro rasa u

HU3YyUCHHUC CTO CBOI>'ICTB; IMOJIYUYCHUC aMMHaAKa U U3YUYCHUC €TI0 CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNpPENEIEHHON MaccoBOil nonei

pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHHE WHUKATOPOB (;takmyca, METHIJIOPAHkKa u
¢benondranenna) A onpeAeNeHUS XapakTepa Cpelbl B pacTBOpax

KHCJIOT U ILEJI0OYEN

13.6

UCCIIEJOBAHUE W ONMCAaHME CBOMCTB HEOPraHUYECKUX BEILECTB
pa3MYHBIX KJIACCOB; U3YYEHHE B3aUMOJICHCTBHS KUCIIOT C METALIaMH,
OKCHJIAaMM  METa/lIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBaHMSAMH, COJSIMM; IIOJy4EHHE HEPACTBOPUMBIX OCHOBAHU;
BBITECHEHHE OJHOTO MeTajula JAPYrMM W3  pacTBOpa  COJIU;
ucclieioBaHle aM(pOTEPHBIX CBOMCTB THIPOKCHAOB AIIOMUHUS H

IIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 M0 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)); ((QHCKTPOJII/ITI/I‘-ICCKG.H
JAUCCOLM AU, «BaxHelmme HEeMETaAIbI U HX COCIUHCHUA,

«Ba)xHeuIe MeTaJUIbl ¥ UX COEITUHEHU

13.8

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPHU3HAKU
MPOTEKAHUS PEaKIWii MOHHOTO OOMEHA; KauyeCTBEHHBIC pPEaKkIiy Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOpUI-, OpOMHI-,
voaua-, cyinedar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KajabI[Us, aTFOMUHHS,

xkenesa (2+) u xenesa (3+), menu (2+), mUHKA

14

YmMmenue:

141

NpCACTaBIATL PC3YJbTATbl OSKCICPUMCHTA B (I)OpMC BBIBOJOB,
J0Ka3aTcIIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABIATE OMIIMPHYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3HU MCXKAY pPCaJIbLHO Ha6J'HO)IaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMHA U MPOLECCCaAaMU, IPOUCXOAAINIUMHA B MAKPO- U MUKPOMHUPE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHWHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

YucTteie BemecTBa u cMecu. CrIocoObI pasziesieHus: cMecei

1.2

ATOMBI WH MOJICKYIJIBI. Xumuueckue diieMeHTB. CHMBOIBI  XHMMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

13

XumMuueckas (1)OpMy.]Ia. BanieHTHOCTE aTOMOB XMMHYECKHUX 3JIEMeHTOB. CTENEeHb

OKHCJIICHUA

14

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrtHocuTenbHas aToOMHAs Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas Joasg XUMHYECKOI'0 dJIEMEHTa

B COCAUMHCHUU

1.5

KomnyectBo BemecrBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta3oB.

BzanmocBsa3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX €AMHUI] BEIICCTBA

1.6

duznyeckue U XMMHUUYECKHUE SBICHHUS. XHUMHUUYECKas peakuusa nu et IIPU3HAKH.

3aKOH COXpAaHEHHS MAaCcChl BEIIECTB. XMMHUUECKHE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucreMa XUMUYECKUX 371eMeHTOB J[.1.
Menneneesa. Ilepuoasl u rpymnmnsl. GU3UYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€proJa U IpymIibl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX siaep. M3orombl. Onexktponsl. CTpoeHue
JJIEKTPOHHBIX 000J0UYE€K aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

[Tepuonnueckont cucremsl [[.U. Menaeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX
MEePUOJIOB, Kalus, Kaiuplug (paguyca aToMOB, JJIEKTPOOTPHUIATEIHLHOCTH,
METa/UIMYECKUX W HEMETa/UIMYeCKHUX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUM C TIOJIOKEHUEM »JJIeMeHTOB B llepmoandeckoid cucreme u

CTPOCHUCM HUX ATOMOB

Crpoenue BelecTa

3.1

Xumuueckass cBsi3b. KoBanmeHTHass (TONsipHAsT ©  HEMOJIAPHAsi)  CBSI3b.
DNeKTPOOTPUIIATEIFHOCTh ~ XUMHUYECKUX  dJeMeHToB.  oHHast  CBs3b.

Merannuueckas CBSI3b




3.2

Tunel kpucramamueckux pemérok (aromMHas, MWOHHAas, MeTaJuIM4yecKas),
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKM U BUIA

XHUMHYECKOU CBI3U

Baxwneimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeranner u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amQoTepHbIC) u
HecosieoOpa3yiye; OCHOBaHHMK (UIENOYM W HEPAaCTBOPHUMBIC OCHOBAHHS);
KUCJIOT (KUCJIOpOJACOEpKalme ¢ OECKUCIOPOJIHBIE, OAHOOCHOBHBIE U

MHOT'OOCHOBHBIEC); COJICH (CPEIHUX M KUCIIBIX )

4.2

Ou3nyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX BEUIECTB-HEMETAIIIOB:

BOJIOPO/Ia, XJIOpa, KHUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckue M XUMUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHA,
HaTpudA, Kajlud, Marovusd U KaJbLUWA, aJllOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

4.4

dOu3nueckue U XMMHYSCKHE CBOMCTBA BOOOPOAHBIX COGI{I/IHGHHﬁ HEMCTAJJIOB:

XJIOpoOBOaAOpPOaa, CEPOBOAOPOaAA, aMMHUAKaA

4.5

dusnyeckue U XMMHUYECKUE CBOWCTBAa OKCHIOB HemeraywioB: cepel (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHUJO0B HEMETAJIJIOB

4.6

Xumnueckue cpoiictBa okcunos: MetawioB |A-IIIA rpynn, mmuka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (HA MpPUMEPE
TUAPOKCHIIOB  IIOMUHUS, Kene3a, UMHKa). [lonmyyeHue OCHOBaHUU W

aM(pOTEpPHBIX THIPOKCHUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHOW, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOH, a30THOU, (HocPOpHOI, KpeMHUEBOU, yronbHOH. OcoObie
XUMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM W A30THOM KHCIOT.

HOJ’IY‘{CHI/IC KHUCJIOT

4.9

O6mue xuMuyecKkue cBoicTBa cpenHux conel. [lomyuenue comeit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacio3HaBaHue BOAOpOAA, KHUCIOpOJdd, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

411

[Tonydyenne amMMuaka, cepHOW M a30THOM KUCJIOT B MpoMbIIUIeHHOCTH. OO1ue

CTIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Knaccuukanus XuMHUUECKUX peakluuil MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOUIMX B pEAKIUU BELIECTB, IO TEIUIOBOMY 3(dexTy, Mo

M3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUYECKUX YJIEMCHTOB

5.2

TennoBoi 3¢ (HEeKT XUMUUYECKON PEaKIIUU, TEPMOXUMUYECKUE YpaBHEHHS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHCIICHUSA u BOCCTaHOBJICHHA. BHCKTPOHHBIﬁ OanaHc

OKHCIIUTEILHOBOCCTAaHOBUTCIILHOM pakuuu

5.4

TeopI/IH BHCKTpOHI/ITH‘ICCKOﬁ AuCCoralnu. KaTI/IOHLI, AHHWOHBI. QHGKTI)OHI/ITBI u

HEOJICKTPOJIUTHI. CunbHbIC U ClIa0kIe OJICKTPOJIUTHI. CreneHb JUCComranmn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINM

XHMHMS M OKpYXKaromas cpeaa

6.1

BemectBa m Mmarepuansl B IIOBCEJIHEBHOM JKM3HM 4eloBeka. besomacHoe
WCTIOJB30BaHME BEUIECTB M XMUMHUYECKHX pEaKIuil B jabopatopuu u OBITY.

HepBa;I IOMOIIb ITPpHU XUMHUYCECKUX 0KOI'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawIied cpeapl  (KUCIOTHBIE — JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpPea0TBpaIECHUS
[IpenenpHas nmomyctumasi koHmeHtparus Bemects (IIIK). Pomp xumuu B
pEelIeHUU HKOJOTHYECKUX TpolsieM. VYCWwieHne NapHUKOBOTO 3 dekTa,

Pa3spymieHue 030HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, azora, docdopa, yriepojaa, KpeMHUSI U UX COCIUHEHUH B
ObITY, MEIUIMHE, TMPOMBILIUIEHHOCTH MU CeJIbCKOM Xo3sicTBe. [Ipumenenue
METAIJIOB M CIJIaBOB (CTalb, YYyryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MIPOMBIIIIEHHOCTH UX coefauHeHuil. [TonaTue o Koppo3un MeTaioB, OCHOBHBIE

CIOCOOBI 3alIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble HMCTOUYHUKU YTIIEBOAOPONOB (Yrosib, MPHUPOJHBIA Ta3, HEPTh),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHA 00 OPraHMv4CCKUX BEHICCTBAX KaK O COCAWHCHHAX
yrjaepoaa (MeTaH, 9TaH, 3THUJICH, alCTUJICH, 9TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICHOTa).
IloHaTre 0 OMOTOrMYECKH BaXKHBIX BCHICCTBAX: XXKHUpPaAX, 6enl<ax, YrjaeBogax — MU Uux

POJIM B ) KU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysIaM XUMHYECKUX COCTMHCHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHCHHAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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