


HHOACHUTEJIBHAA 3AIIUCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
Y KaUeCTBEHHbBIE XapaKTEPUCTUKU COACPIKAHUS, PEKOMEHYEMYIO [TOCIIeIOBATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUJaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUEe XUMUH CIY)KHUT OCHOBOW [T (POPMUPOBAHHSI MUPOBO33PEHHS 00YYaAIOIIETOCs, €T0
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX IPOOJIEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JMYHOCTH, €€ 0011el u (yHKIIMOHAIBbHOU IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodecCHOHATBLHOMN 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaykeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJNYYEHHBIX H
OCMBICJICHHBIX (paKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJTHOTO YPOBHS K IPYTOMY, BBITTOTHSSA
GyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOUT C MPUBIICUCHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaMETOB: «OKpyKarouit
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu n3yueHnn XMMHUN TPOUCXOTUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
bopMUPOBAaHUM ¥ PA3BUTHUH [O3HABATEIbHBIX yMEHHUW M UX NPUMEHEHUH B Yy4yeOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOydYarolMMHUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIETO0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HH U TPYJIOBOH JESITENBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
cpensl,



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO1ee YnCIIo 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B KM3HM 4elOBeKa. XMMHsSI B CUCTeMe Hayk. Tena u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMeCeu.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XHMHUYECKHX JJIEMEHTOB.
IIpocTeie U Ccll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10i151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUN.

Konnuectso Bemectsa. Moib. MoisipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACChI U YK CIIa
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKrue ypaBHeHUs. Kimaccupukanus XMMUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOparteHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHHMEM, HM3YYEHHE U ONHUCAHHE (PU3UUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBHE MeJa ¢ KUCIOTOM) SIBJICHUM, HAOII0IeHUE U
OlMCaHKe NMPU3HAKOB MPOTEKAHUsI XUMUYECKUX peakIil (pa3iokeHue caxapa, B3auMo/JieiicTBue
CepHON KHUCIIOTHI ¢ XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pa3ieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJEKYI
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne xucnopoga. CrocoObl MOMY4YEeHHs KHUCIOpoJa B J1abOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIJIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakUMU. TomnuBO: yrosb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenue Boiopoaa B nmpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comu.

MonsipHblii 00bEM ra3oB. Pacué€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MpPHUPOJAE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yrorue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3yrone. Homenkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnoter. Knaccudukamus kucnor. Homenknarypa kucior. @uzndeckue U XUMHUECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXYy KJIACCAMH HEOPIraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUaIoOB), HAOIIOAeHIE 00pa31I0B BEIIECTB KOJIHUYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3alUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHMI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToM0OB. XMMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro noJioxkeHnuto B [leproanueckoit
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepronnueckoro 3akona u [leproauyeckoil CUCTEMBI XUMUYECKUX AJIIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIpouecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0111e eCTECTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIbI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHABl XUMUYECKOW CBSI3U. THUIBI KPUCTAITMYECKUX PEIIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTraHWYECKHX COCIMHEHHM, TeHEeTHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, T0 N3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTUIO KaTajim3aTopa). OK30- H
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonaTue o xumMuaeckoMm paBHOBecHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBleHHE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBUS PA3JINYHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLEcca AUCCOLMALUN
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cyib(ar-uoH. HaxoxxneHue cepel u eé
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-Tpymnmbel. OcCoOEHHOCTH CTPOGHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MoydeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKUE U XUMUYECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3nvecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. lcmonb3oBaHue ¢ochaToB B KavyeCTBE
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XUMU4eckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B npupoze.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHHs KJIMMaTa, NapHUKOBBIA 3(dekT. YronpHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUAX YyIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIUICHHOCTH. [loHSATHE O OMONOTMYECKH Ba)KHBIX BEUIECTBAX: KHUpax, OenKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHuss B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemaus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM JKHU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (U3NYeCKue U XMMUYECKHE CBOMCTBA TajlOr€HOB UM MX COEJUHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEpHUaoB), HaOdIoJeHHWEe Tpouecca oOOyIJIMBaHUS  caxapa TOJ  JAeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (M3MUYECKUMHU CBOMCTBaAMU a30Ta, (ocdopa W UX COeAMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, MoJyyeHune, coOupaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBINIJIEHHOCTH, PEllIeHNE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHel11e HeMeTaulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramnueckass CBsI3b M METAUIMYECKAs] KPUCTAIIMYECKAs pPEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, TIOPATIOMHHHM, OpoH3a) M HX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpusl U Kaius. [Ilpumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMmuueckux 3iemeHtoB . M. MenpaeneeBa, CTpO€HME MX aTOMOB, HaXO0XKJICHUE B IPUPOJIE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlblMsl. BakHeiline cOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXKAEHUE B Ipupoje. PU3ndeckue U XMMHUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJIE€HHE B npupoze. Ousznyeckne U XUMHUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
PE3yaBTATOB KOPPO3UH METAIUIOB (BO3MOXKHO HCITOJB30BaHIE BUICOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCTIOoposie  (BO3MOXKHO — MCIIOJIb30BAaHME  BUAECOMATEpUAOB), IPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHAA AIFOMUHHS U TUAPOKCUA [IMHKA, PEIIEHUE YKCIEPUMEHTAIBHBIX 3a7a4 10
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemecTBa u Marepuansl B OBCEIHEBHOM KXU3HU 4YelloBEeKa. be3omacHoe HCIOJIb30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHSATHH, SBIISTFOIITIXCSI
CHUCTEMHBIMU IS OTAENBHBIX IIPEIMETOB €CTECTBEHHO--HAY4YHOIO [IUKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKaIuUs, NEePUOJUYHOCTh, HAONIOACHHE, SKCICPUMEHT, MOJCINPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaluOaKTUBHOCTh, MOJIEKYJa, DIEKTPUYECKHH 3apsl, MPOBOJHHUKH, TMOJIYINPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b61, ComHIIe.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MHUHEpaJIbHBIE YIOOpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OMbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIMOJIHEHUH XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHIIEH C TIO3UIINU HPAaBCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN IMOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
MOHWMAaHMS CYIIHOCTH HAYYHOW KapTUHBI MUPA, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MIPHPOJIBI, B3AaUMOCBS3AX YEIOBEKA C MPUPOIAHON CPEeIoi, O pOJIM XUMHH B TIOZHAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJyYeHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB W SIBJICHWH, ITO3HABATEIBHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON pabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOH, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3JI0OpOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPHUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsI aJKOTroJsi, HApPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30I1aCHOCTH MTpU OOPALIEHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHUHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HHU Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHHUSI TIPaBUIl 0€30MacHOT0 MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)K€ B CUTYyAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEW HPUPOJHOW CpPEeHOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHX MPEAMETOB (pOPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBAaTh CMBICII XMMHUYECKUX MOHSATHHN (BBIJIEATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABINBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3U MEXIYy OOBEKTaMu
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBATh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakiuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIIHIO PA3TIUYHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIe TOcOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IN4HbIE METO/IBI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJIeHUE KYIbTYpOil aKTUBHOTO HCIIOIb30BAHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIllecce Y4eOHON W HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora W (WIKM) JTUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PE3YNIbTaTOB BBIMOJIHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéra
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIEe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh EeNH ACSITeIbHOCTH, IJIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOosee 3G heKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U MTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIIBHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OILICHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM 1LIeJH, YMEHHE MCIOJIb30BaTh U
aAHAJIM3UPOBATh KOHTEKCTHI, IpeJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHust B 8 kiiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJb,
AIIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakiius, Kiaccuduxanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
oOMeHa, ’K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl U HEIOJIIpHAsi KOBAJIECHTHAsl CBs3b, MOHHAsl CBsSI3b, MOH, KAaTMOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIS COCTaBi€HHS (POpMy:n BeEIIeCTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJ1aBHas moArpymmna (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PAa3IUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX MTPEBPALIEHUI B PA3JIUYHbIX YCIOBUSX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHON ACSATENIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIIUPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0oM U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB IO MOIYYESHUIO U
coOMpaHHui0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHUCIOPOJa), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMYC, peHoI(TaIenH, METUIIOPAHK U JAPYyrue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, [IPOCTOE BEILLIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMAlUs, pEeakUWd HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBaJIeHTHasi, HOHHAs, MeETaJNIM4ecKas), KpUCTAJUIMYecKas peléTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSATUS MIPU ONMCAHUU BEIIECTB U X MPEBPALICHUN;

UCIIONIb30BAaTh XHMHUYECKYI) CHMBOJHUKY [UISI COCTaBi€HHS (OpMyn BemIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHWH 1o ¢dopmysam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, HOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoandeckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TabnuuHyo dopmy llepuoamueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymnma (b-rpymma)», Mameie ¥ OONBIINE TIEPUOJIBI,
COOTHOCHUTbH 0003HAUYEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMUECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01mye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJIEMEHTOB W WX COCAMHEHHU B
npejeniax MajiblX IEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacTBYIOIIMX B PEAaKLUU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLUi;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1IeJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pas3IMYHbBIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKluil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKaHUsI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 110 (POpMyJIe COEUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoaTh MpaBWja IOJIb30BaHUS XUMMUYECKOM MOCyIoM W J1abopaTopHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE KaUECTBEHHbIN COCTAB Pa3jMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, SKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u
KoHnTpoJbHbie
n/n TeM MPOrpaMMbl Bcero
padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U
11 . 5
MPAKTUYECKOU JeATETbHOCTH
YeJIoBeKa
BemectBa u xumMuueckue
1.2 15 1
peakuuun
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

Bo3znyx. Kucnopon. [Tousatue

2.1 6
00 okcHuaax
99 Bonopoa.Ilonstue o kucnorax 3
' 1 COJISX
23 Boga. PactBopsl. [lonstue 06 5 1

OCHOBAHUAX

24 OCHOBHBIE KJIACCHI 11 1

HEOPraHWYECKUX COCIMHEHUN

Hroro no paszneny 30

IIpakTH4eckue
padoThI

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

bubnuorexa [IOK
https://m.edsoo.ru/7f41837c

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41837c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn


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

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema

3.1 XUMHYECKHX d1eMeHTOB J[. U.
Mengaene-eBa. CtpoeHue
aToma

XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO-
BOCCTAHOBUTEJILHBIC PEAKITUU

Hroro no pasneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

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

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

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

bubnunoreka LIOK
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

9 KJIACC

Ne ni/n

Paznea 1.

11

1.2

13

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

BemecTBo 1 XMMHYeCKHE PeaKInu
[ToBTOpeHue u yriydsieHne 3HaHUu!
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peaxkuuii

SJIGKTpOJII/ITI/I‘leCKaﬂ Jucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax

Hroro no pazneny

Paznen 2.

2.1

2.2

2.3

2.4

HeMeTtanabl M X COeTUHEHUS

OO0m1as XxapakTepuCTUKa XUMHUECKUX
aneMeHToB VIIA-rpymnmsl. ["anorenst

OO011ast XapaKTepPUCTHKA XUMHUYECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO11ast XapaKTepPUCTHKA XUMHYECKUX
aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux
COEIIMHEHUS

OO0mmast XxapaKTepPUCTHKA XUMHYECKIX

anemeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUH U UX COeTMHEHHUS

Hroro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO11re cBOMCTBAa METAIIOB

3.2 Baxueiiime MeTauibl U UX CO€IAHEHUS

Hroro no pazneny

Paszpnen 4. Xumus u okpyxaromasi cpeaa

4.1 BemiectBa u Marepuaibl B )KU3HU YEIIOBEKA
Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

bubmuorexa [IOK
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




HOYPOYHOE IINTAHUPOBAHHUE

Ne
Tema ypoka
n/n
Paznen 1. IlepBoHayaiabHbIe
XUMHYeCKHEe TIOHIATHUS
1 (1) [Ipenmer xumun. Posb xumuu B
JKU3HU 4yenoBeka. Terna u BemecTsa
2(2) ITonsiTHe o METOAaX IIO3HaHUA B
XUMUH
IIpakTuyeckast padora Ne 1
3(3) «[IpaBuia paboTsI B 1aOOpATOPHU U
npuéMbl 0OpaleHus ¢ 1abopaTOpHBIM
o0opymoBaHUEM»
4(4) YucTsle BeuiectBa 1 cmecu. CriocoObl
pasneneHust cMmecei
IIpakTHyeckast pabora Ne 2
5(5) «Pazzenenne cMeceii (Ha mpumepe

OYMCTKH TIOBAPEHHOM COJIH)»

8 KVIACC

JdemoHcTpanm-

Jara .
OHHBIH ONBIT

1.1 Xumust — BaskHasi 00,1acTh eCTeCTBO3HAHMS U MPAKTHYECKOMH

JIeATEeJIbHOCTH YejioBeKa (54)

dusnyeckue CBOMCTBA
00pasios
HEOPTaHUYECKUX
BEIIECTB — METAIOB H
HEMETAJIIOB.
3HAKOMCTBO C

XUMHUYECKON MOCYNIOH, C
npaBWwiIaMu paboOTHl B
nabopaTopuu u
npueMaMu OOpaIieHus ¢
1a00PaTOPHBIM
000pymOBaHUEM.

CriocoObl  pazaeneHus
cmeceit (¢punbTpo-
BaHHC, BbITIApHUBAHUEC,
JUCTHUILIIALINA,

xpomatorpadusi).

JlabopaTopHbIii
OIBIT

N3yuenne u onmcanue

(U3MYECKUX  CBOWCTB
00pasIos
HEOPraHUYECKUX
BEIIICCTB.

Uzyuenue croco0oB

pazmeneHust cMmeceit (c
TIOMOIIIBIO MArHUTA).

1.2. BemectBa u xummnueckne peakuuu (15 4)

JlaTa
CKopp.

JJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTesibH
ble pecypchl

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d210c

Bu6nmoreka IJOK
https://m.edsoo.ru/
ff0d227¢e

bubmuoreka IIOK
https://m.edsoo.ru/
ff0d23dc

Bu6nuoreka IJOK
https://m.edsoo.ru/
ff0d26ca

Bu6nuoreka IJOK
https://m.edsoo.ru/
ff0d28c8



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

6(1)

7(2)

8(3)

9(4)

10(5)

11(6)

12(7)

ATOMBI U MOJIEKYJIbI

XUMHUUECKHE JJIEMEHTHI. 3Haku
(CUMBOJIBI) XUMHYECKHX DIIEMEHTOB

[IpocThie U CIIOXKHBIE BEILIECTBA

ATOMHO-MOJIEKYJISIPHOE YICHUE

3aKOH MOCTOSIHCTBA COCTaBA BELIECTB.
Xumnueckas (opmyna. BaneHTHOCTH
aTOMOB XHMHYECKUX 3JIEMEHTOB

OTHOCUTENbHAS aToMHas Macca.
OTHOCHUTENbHASI MOJIEKYJIIpHAs Macca

Maccopas JOJIA XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHUN

JlaGopaTopHbIe OTIBITHI:
Coznanue Mozenen
MOJIEKY
(1mapocTepKHEBBIX).
Onucanne (GU3NIECKUX
CBOWCTB 00pasLoB
HEOPTraHUYECKUX
BEIIECTB — METAJUIOB U
HEMETAJIOB.
Habmonenue
(m3nueckux (TUaBiIcHUE
BOCKa, TasHUE JbJa) H
XUMHUYECKUX (TOpeHHe
CBCYH, IIPOKAJIMBAHUE

MEIHOM IIPOBOJIOKH)
SIBJICHUH.

Co3nanue Mojeneit
MOJIEKYJI
(1rapocTepKHEBBIX).

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d2a6c
bu6nmoreka IJOK
https://m.edsoo.ru/
ff0d2be8

Bu6nmoreka IJOK
https://m.edsoo.ru/
ff0d2a6e

bubmoreka IIOK
https://m.edsoo.ru/
ff0d2d50
Bu6nuoreka IJOK
https://m.edsoo.ru/
ffOd2eae
bubmuoreka LIOK
https://m.edsoo.ru/
ff0d323c
bubmuoreka LIOK
https://m.edsoo.ru/
ff0d350c



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

13(8) Konmuaectso BEIIECTBA. Moib.
Momnspaas macca

14(9) ®usnveckre U XUMHUYECKHE SBICHUS.
XuMmu4deckasi peakius

IT NU3HAKN U CJIOBUA TIPOTCKAHUS
15(10) P yeaor p
XUMUYCCKHUX pCaKINU

16(11) 3aKOH COXpaHEHHUs MacChl BEIIECTB.
XUMHUYECKUE YpaBHEHUS

BblunciieHdss  KOJIMYECTBA,  MAccChl
17(12)  BemecTBa 110 ypaBHEHHAM XMMHUECKHX
peaxiuit

OO6pasiet BEIIIECTB
KOJMYECTBOM 1 MOJIB.

dusnyueckne  ABICHUSI
(nnaBneHue BOCKa,
TasiHUE JIBJA,
pacTupaHhe caxapa B
CTyNKE, KWUIICHHE U
KOHJIeHCaIIUs BOJIBI).
XuMudeckue  SBJICHUS

(ropenue CBEYH,
NPOKAIMBAHUE MEIHOU
MPOBOJIOKH,

B3aUMOJEUCTBHE  COJIBI
HIA MeJa C COJISTHOM
KHCIIOTOH)

Habnronenmne npuzHakos
MPOTEKAHUS

XUMHYECKUX  peaKiui
(paznmoxenue  caxapa,
B3aUMOJICUCTBUE CEPHOM
KHCJIOTBI € XJIOPHJIOM
Oapusi,  TONyudeHHE U
pasioxxeHue

ruapokcuaa meau (1)
npu HarpeBaHuH,
B3aUMOJICHCTBUE XKelle3a
C pacTBOpOM COJIM MEAH

(1

OnbITHI,
WJUTIOCTPHUPYIOIIUE
3aKOH COXpaHeHUs
MAcChI.

Onwucanne QU3NUECKUX
CBOICTB 00pasmoB
HEOPTraHMYECKHX
BEIIECTB — METAJUIOB U
HEMETAIJIOB.
Habmonenne ¢huzn-
YECKHUX (nnaBnenue
BOCKa, TasHUE JIba) |
XUMHYECKAX (TOpeHHe
CBCYH, IMPOKAJIMBAHHUC

MEJHOU TIPOBOJIOKH)
SIBIICHUH

Hab6monenne u
OMHMCaHWe  MPHU3HAKOB
MIPOTEKaHUS
XAMHUYECKUX

bubmuoreka LIOK
https://m.edsoo.ru/
f0d5230

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d37fa

bubmoreka IJOK
https://m.edsoo.ru/
ff0d3al6

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d3b88

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d5708



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

18(13)

19(14)

20(15)

21(1)

22(2)

23(3)

24(4)

25(5)

Krnaccudukarus XuMU4eCKUX peaKiui

(coenuHeHMS, Pa3IOKECHHSI,
3aMeIICHIS, OOMEeHa)
M. B. JlomoHOCOB — y4€HBIH-

SHIMKJIONEINUCT. O0600111EeH1E U
cucTeMaTH3aIMs 3HaHUI

Kontponpnast pabora Nel mo Teme
«BemecTBa 1 XUMHYECKUE PEAKIIHN

Paznen 2. Baskneiimmue
npeACTABUTENH HEOPraHuYecKux
BelIECTB

Bo3nyx — cmecsr razoB. Cocrtas
Bo3ayxa. Kucrmopon — d1eMeHT u

npocToe BemecTBo. O30H

du3ryeckre U XUMHUYECKHE CBOWCTBA
Kuciopoga  (peakiuu  OKHCIICHHUS,
ropenue). [lonstue 06 okcumax

CriocoObl  TIOJTydeHHsT KHCIOpOAa B
7a00paTOpUd U MPOMBIIIJICHHOCTH.
[IpuMeHeHne Kuciopoa

TemnoBoit  3PPEeKT  XUMHUYECKOI
peakuuu, MIOHSATHE 0
TEPMOXUMHUYECKOM yPaBHEHHUH, 3K30- U
9HJIOTEPMUYECKHUX PEAKIIUIX

TommBo (HepTH, Yroib W MeETaH).
3arpsi3HEHHE BO3[yXa, CIIOCOOBI €ro
npeI0TBPAIICHUS

2.1.Bo3nyx. Kuciaopoa. IlonsiTue 00 oxkcnaax(64)

KauectBeHHOE
OTIpe/ICIICHIE
coJiepKaHusl KHUCIOpoaa
B BO3yXe

[ony4enue, cobupanue,

pacrno3HaBaHue 5
H3yUYCHHE CBOMCTB
KHCIIOpO/JIa.

HaOmronenne  B3anmo-

JEUCTBUSI BEIIECTB C
KUCJIOPOAOM M YCJIOBHS

BO3HUKHOBEHUS "
MPEKPAILICHUS] TOPCHHS
(moxapa).

O3HakoMIIEHIE C
oOpa3iamMu OKCHJIOB U
OIIMCaHUE UX CBOMCTB.

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d3f34
bu6nmoreka IJOK
https://m.edsoo.ru/
ff0d40c4

bu6mmoreka IJOK
https://m.edsoo.ru/
ff0d4290

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d448e

bubmoreka IIOK
https://m.edsoo.ru/
ff0d4614

bubmoreka IIOK
https://m.edsoo.ru/
ff0d497a

Bu6nuoreka IJOK
https://m.edsoo.ru/
ff0d4790

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d4c4a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

26(6)

27(1)

28(2)

29(3)

30(4)

31(5)

32(6)

33(7)

34(8)

[Tpaktuueckas pabora Ne 3 mo Teme
«[Toyuenne n cobupanue KUcIoOposa,
U3Y4YEHHUE €r0 CBOMCTB)

Bonopon — oamemMeHT M mpocToe
BelecTBo. Haxoxaenue B mpupoje

dusnyeckrue U XUMHUYECKHE CBOMCTBA
Bogopoaa. [Ipumenenue Bonopoaa

ITonsaTue o KMCIOTaX U COJISIX

CnocoObl  modydeHHs BOAOpOJAa B
naboparopuun

Monsipabiii 00b€M  Ta3oB.  3aKoH
Asorazapo

Beruucienuss o0béMa, KOJIMYECTBA
BellecTBa ra3a IO €ro HW3BECTHOMY
KOJIMYECTBY BEIIECTBA I 00BEMY

Boruncniennst  0o0béma,  KoiMyecTBa
BEIIecTBa ra3a IO €ro HW3BECTHOMY
KOJINYECTBY BEILIECTBA MU 00BEMY

Bemaucienuss 00BEMOB  Ta3oB IO
YpPaBHEHUIO PEAKIIMU HAa OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUH Ta30B

2.2 Bopopona. Ilonsitue o kuciaorax u cossix(8 4.)

BsaumoneiicTBue
BOJIOpOAa C OKCHIOM
menu (11)

[Tonyuenue
pacro3HaBaHue
BOJIOpPOJA.

BsaumoneiicTBue

KHCJIOT C ME€TaJlJIaMHU.

2.3 Bopa. PactBopbl. [lonsitue 06 ocHOBaHUSIX(S 1)

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d4ae2

bubmuoteka LIOK
https://m.edsoo.ru/
ff0d4ddo
bubmuoreka LIOK
https://m.edsoo.ru/
ff0d4ddo
Bu6nmoreka IJOK
https://m.edsoo.ru/
ff0d50d2
Bu6nuoreka IJOK
https://m.edsoo.ru/
ff0d4ddo
bubmuoreka LIOK
https://m.edsoo.ru/
ff0d4f42
bubmuoreka IIOK
https://m.edsoo.ru/
ff0d542e

Bu6nuoreka IJOK
https://m.edsoo.ru/
ff0d55a0
Bu6nuoreka IJOK
https://m.edsoo.ru/
ff0d5708



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

35(1)

36(2)

37(3)

38(4)

39(5)

40(1)

41(2)

42(3)

dusnyeckre U XUMHYECKHE CBOMCTBA
BOJIBI

CocraB ocHoBanuii. Ilonarue 00
WHAMKATOPax

Bopna kak pactBoputens. HackilieHHbie
u HEHACHIIICHHBIC PacTBOPBHL.
MaccoBast o715 BEIIecTBa B pacTBOPE

IIpakTuyeckass padora Ne 4 o Teme
«ITpurorosnenue pacTBOpOB c
ompenenéHHOM  MaccoBOMl  moneit
PacTBOPEHHOTO BEILECTBA»

KonTpoasnasa padora Ne2 mo Teme
«Kucaopoa. Bogopoa. Boga»

Oxcuapl:  cocraB, KiacCHpUKaNus,
HOMEHKJIATypa

IlonyyeHue u XUMHUYECKUE CBOICTBa
KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX
OKCHJIOB

OcHOBaHUS: COCTaB, Kjaccu(UKALIUSA,
HOMEHKJIaTypa

B3auMoneiicTBue BOAEbI ¢
MeTauTaMu (HaTpueM |
KaJIBITHEM).

UccnenoBanme
pacTBOpPOB  KHUCIOT U
IIEJIOYECH C IIOMOIIBIO
WHIAKATOPOB.

PacTBOpeHue BemecTs ¢
pa3IuyHOM
PacTBOPUMOCTHIO.

UccnenoBanne ocoOen-
HOCTEH PacTBOPEHHUS
BEILIECTB C Pa3JINYHOU
PacTBOPUMOCTBIO.

IIpurorosnenue pactso-
poB C ompeacnéHHON
MaccoBOU nonei
PpacTBOPEHHOTO
BEIECTBA.

2.4 OcHOBHBIE KJacChl Heopranuveckux coequuenui (11 4)

O6pasupl HEOpraHu-
YECKUX BEIIIECTB
pa3IUYHBIX KJIaCCOB.

OnbITHI, WJUTIOCTPU-
pylomue  XUMHYECKHE
CBOICTBa KIIaCCOB
HEOPTaHWYECKUX
BEIIECTB.

BsaumoneiicTeue
pactBopa CepHOU
KHCIOTBI C  OKCHJIOM
menu (11).

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d587a

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d59e2

bubmuoreka LIOK
https://m.edsoo.ru/
ff0d5b40

Bu6nmoreka IJOK
https://m.edsoo.ru/
ff0d5eba

bubmuoreka LIOK
https://m.edsoo.ru/
f0d6342

bubmoteka IJOK
https://m.edsoo.ru/
ff0d664e

Bu6nuoreka IJOK
https://m.edsoo.ru/
ff0d664e

bubmuoreka IIOK
https://m.edsoo.ru/
ff0d67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

43(4)

44(5)

45(6)

46(7)

47(8)

48(9)

49(10)

50(11)

IlonyyeHue u XUMHUYECKHE CBOICTBa
OCHOBaHUHI

Kucnorsr: COCTaB, KJ'IaCCI/I(bI/IKaI_II/Iﬂ,
HOMEHKJIaTypa

[TonyueHre W XMMHYECKHE CBOWMCTBA
KHUCIJIOT

Comu  (cpemnme):  HOMEHKJIATYpa,
CHOCO6BI IMOJIy4YCHUA, XUMHYECKHEC
CBOMCTBa

[IpakTnueckas padora Ne 6. Pemenne
9KCIEPUMEHTAIBHBIX 3aJad II0 TeMe
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX
COEITHEHUID

I'enernueckas cBsI3b MEXJY KiacCaMH
HEOPraHWYECKUX COEJMHEHU

O00011IeHNE ¥ cCUCTEMATU3ALNAS 3HAHUI

Kontponbnas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTAHUIECKIX
coeuHeHnH"

OmpeneneHue  pacTBo-

poB meaouen c
TTOMOIIIBIO WHIH-
KaTOpOB. [Tonyuyenue
HEPacTBOPHUMBIX
OCHOBAHMI.
Ompenenenue
pacTBOPOB  KHCIOT C
TTOMOIIIBHIO WH/INKA-
TOPOB. N3yuenue

B3aUMOJICUCTBHSA KUCIOT
C MeTaJulaMM, pPeaKLHid
HEUTpanu3aluu.

BritecHenue OJHOTO
MeTajula  JIpyruM U3
pacTBopa COJH.

bu6nmoreka IJOK
https://m.edsoo.ru/
ff0d67ca

bubmuoreka LIOK
https://m.edsoo.ru/
ffOdfee2

Bu6nmoreka IJOK
https://m.edsoo.ru/
ffOdfee2

Bu6nuoreka IJOK
https://m.edsoo.ru/
00ad9474

bubmuoreka IIOK
https://m.edsoo.ru/
00ad9b7c

bubmuoreka IIOK
https://m.edsoo.ru/
00ad9a50
bubmuoreka LIOK
https://m.edsoo.ru/
00ad9ch?
Bu6nuoreka IJOK
https://m.edsoo.ru/
00ad9ela



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

51(1)

52(2)

53(3)

54(4)

55(5)

56(6)

57(7)

Pasnen 3. [lepuonuueckuii 3aKoH u
Ilepunonnueckas cucreMa
XHUMHYECKHX 3jeMeHToB JI. W.
MenneneeBa. CTpoeHHE aTOMOB.
Xumudeckast CBs3b. OKUCIATETHLHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

IIepBBIe TOMBITKY KJIACCUPUKAITIT
XUMUYECKUX dJIeMeHTOB. [loHsaTHe 0
TPYIIax CXOAHBIX 3JIEMEHTOB

[Tepuoauueckuii 3aKoH 1
Ilepuonuueckas cucreMa
XHUMHYECKHX 3eMeHToB JI. H.
Menneneera

[lepuoasl, rpymnIibl, HOATPYIIIIEL

Crpoenue atoMoB. CocTaB aTOMHBIX
saep. N3oTomnsl

CrtpoeHue 3MeKTPOHHBIX 000I09eK
aToOMOB 3J1eMeHTOB Ileproauueckoii
cuctemsl [. 1. Menneneena

XapaKkTepucTuKa XUMUUYECKOTO
3JIEMEHTA T10 €ro MOJIOKEHHUIO B
IIepuonnueckoii cucreme /1. U.
MenpeneeBa

3nauenue [lepuonnueckoro 3aKoHa
JUISL pa3BUTHUS HAYKW U MPAKTHKH. [,
. MenpeneeB — y4€HblIil, neaaror u
TpaXXTaHUH

3.1 Ilepuoguyeckmuii 3axon u Ilepuoanyeckasi cucTeMa XUMHYECKHX
3jiemeHTOB /. U. MenaeneeBa. Ctpoenne atoma (74)

BzaumoeiicTBue
O3HaKOMIJIEHHUE C
THAPOKCHIA IIMHKA C
o0pasiamMi MeTaJljIoB
pacTBOpaMu KHCJIOT U
N ¥ HEMETAIIOB
HIEJIOYCH.

bu6nmoreka IJOK
https://m.edsoo.ru/
00ad9ffa

Bu6nuoreka IJOK
https://m.edsoo.ru/
00ada52c

bubmuoreka LIOK
https://m.edsoo.ru/
00ada52c
bubmuoreka LIOK
https://m.edsoo.ru/
00ada342
bubmoreka IJOK
https://m.edsoo.ru/
00ada6bc

bubmuoreka LIOK
https://m.edsoo.ru/
00ada824

bubmuoreka LIOK
https://m.edsoo.ru/
00ada96e



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

58(1)

59(2)

60(3)

61(4)

62(5)

63(6)

64(7)

65(8)

SHGKTpOOTpI/IHaTeHI)HOCTI) aTOMOB
XUMHYCCKUX DJICMCHTOB

HonHas xuMudeckas CBsI3b

KosanenTtuas MoJIApHasA XUMHUYCCKast
CBs3b

KoBaneHntHas HenonsipHas
XUMHNYECKas CBsA3b

CreneHs OKUCIEHUS

OKHUCITUTETbHO-BOCCTAHOBUTEIIHHBIC
peaxmmn

OKHCIUTEIIN U BOCCTAHOBUTEIIN

Kontposbnast padota Ne4 o teme
«Ctpoenne aroma. XuMHIecKas
CBSI3b»

3.2 Xumunueckas ceasb. OKUCINTENIbHO-BOCCTaHOBUTE/IbHbIE peaKLum (8u)

OnbITHI, WJUTIOCTPU-
pytoiue MIPUMEDPEI
OKHCIIUTENBHO-
BOCCTaHOBUTENBHBIX
peaxuuit (ropenwue,
peakuMu  pasJoKeHUs,
COETUHEHMS)

bu6mmoreka IJOK
https://m.edsoo.ru/
00adaab8

bubmuoreka LIOK
https://m.edsoo.ru/
00adac34
bubmuoreka LIOK
https://m.edsoo.ru/
00adaab8
Bu6nmoreka IJOK
https://m.edsoo.ru/
00adaab9
Bu6nuoreka IJOK
https://m.edsoo.ru/
00adae28

bubmoreka IIOK
https://m.edsoo.ru/
00adb076

bubmuoreka LIOK
https://m.edsoo.ru/
00adb076
Bu6nuoreka IJOK
https://m.edsoo.ru/
00adb486



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

66

67

68

PeseprHbIit ypok. O6obmenne n
CUCTeMAaTU3aIUs 3HAHUH

PeseprHbIit ypok. O6obmenne n
cucTeMaTH3aIMs 3HaHUI

PeseprHeIit ypok. O000IICHHE 1
cucTeMaTH3anys 3HaHu!

bubmuoreka LIOK
https://m.edsoo.ru/
00adb33c
bu6nmoreka IJOK
https://m.edsoo.ru/
00ad9ch2
bu6mmoreka IJOK
https://m.edsoo.ru/
ff0d61c6



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne ni/n

1(1)

2(2)

3(3)

4(4)

5(5)

6(1)

Tema ypoka

Paspgen 1. BewecTtso u xumumnueckue
peakuuu

[Tepunonnuecknii 3aKOH.
[leproamueckas cucTeMa XMMUIECKIX
anemenToB JI. 1. MenpeneeBa

3aKOHOMEPHOCTH B
CBOUCTB XHMHYECKUX
MEPBBIX TPEX MEPUOIOB

HN3MCHCHUU
3JICMCHTOB

Knaccudukanus W HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB

XUMHYECKHME CBOMCTBA  BEIIECTB,
OTHOCSIIIUXCSL K Pa3JIMYHBIM KJlaccam
HEOPraHUYECKUX COEIMHEHUH,
FEHETUYECKasl CBSI3b HEOPraHUYECKUX
BEIIECTB

Bunsl XMMHYECKON CBSI3M U THIIBI
KPUCTAJUIMYECKUX PELIETOK

Knaccuduxarus XUMHYECKUX
peaknuil Mo pa3TUYHbBIM MIPU3HAKAM
OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIC
peakuu

JlabopaTopHble
OIBITHI

Jlara
AEeMOHCTpauus

1.1 NoBTOpeHue u yrnybaeHne 3HaHWUiA OCHOBHbIX pa3aenoB Kypca 8
Knacca(5 u)

03HAKOMJIEHHE C MOJEISIMU
KPUCTAJUIMYECKHUX PEIIETOK
HEOPraHWYECKUX BEIIECTB —
METaJIJIOB W HEMETAJJIOB
(rpadura m anMasa),
CJIOXKHBIX BEIIIECTB
(xnopuza HaTpHs)

1.2 OcHOBHBIE 3AKOHOMEPHOCTH XMMHMYECKUX peakuuii (44)
OMnBITHI, WIITIOCTPUPYIOIIHIE

IMPUMCPLI OKHCJIIHUTCIIBHO-
BOCCTAHOBUTCIIBHBIX

Jara
Ckopp.

JJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTesibH
ble pecypchl

bubnmuoreka I1[OK
https://m.edsoo.ru/0
Oadb59e
bubmuoreka I1IOK
https://m.edso0.ru/0
Oadb6b6
bubmuoreka I1[OK
https://m.edsoo.ru/0
Oadb7e2

bubmuoreka I1IOK
https://m.edsoo.ru/0
Oadbacb

bubmuorexka I1IOK
https://m.edso0.ru/0
0Oadbch0



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

7(2)

8(3)

9(4)

10 (1)

11(2)

12(3)

13(4)

IToHsiTHE O CKOPOCTH XHMHYECKOM
peakiuu. lloHATHE O TOMOTEHHBIX U
TETEPOreHHBIX PEaAKIIUIX

[lonsTHE O XUMUYECKOM PaBHOBECHHU.
@DakTophl, BIUAIOIINE HAa CKOPOCTb
XMMUYECKOM pEeakUud WU MOJIOXKECHUE
XUMHUYECKOT0 paBHOBECHS

KonTpoasnas padora Nel

1.3 DulekTpoIMTHYECKAs] AUCCOUUANMS. XUMUYECKHE PeaKIMU B pacTBopax

(89)

Teopus 3JEKTPOJIUTHUECKOU
muccormanui. CunabHble W cia0Oble
ANEKTPOIUTHI

HonHble ypaBHEHUS peakuil

XUMHYECKHE CBOWMCTBA KUCIOT H
OCHOBaHHI B CBETE MPEACTABICHHI 00
AIEKTPOITUTUICCKON TUCCOTTHAIIAH

XUMHYECKHE CBOWCTBA COJIEHl B CBETE
MIpeICTaBICHN] 00
BIEKTPOIUTUUECKON TUCCOLMAIIII

peaxiuii (ropeHue, peakium
Pa3IoKCHHUS, COCTUHCHNS).

Uccnenosanue

3aBUCHMOCTH CKOPOCTH
XHMHUYECKONW peakiuu OT
BO3JICUCTBUSI  PA3IUYHBIX

(hakTopoB.

Uccnenosanue
AIEKTPOIPOBOTHOCTH
pacTBOpOB BEIISCTB,

mnpounecca JAUCConranmu

KHCJIOT, IIeJIOUeH 1 coyiel

OnbITHl, WIITIOCTPUPYIOIINE

MPU3HAKA MPOTEKAHMUS
peakiuii HOHHOTO OOMeHa

(obpazoBanue
BBIZICTICHUE
00pa3oBaHME BOBI).

Pacnosnasanue

ocajika,
rasa,

HCOPraHNYCCKUX BEILIECTB C

IIOMOIIIBIO Ka4C€CTBCHHBIX

peaxkiuii Ha HOHbI

bubmmoreka I1[OK
https://m.edsoo.ru/0
Oadbe9a

bubmmoreka I1IOK
https://m.edsoo.ru/0
Oadc28c

bubmuoreka I1IOK
https://m.edsoo.ru/0
Oadcade

bubmuorexka I1IOK
https://m.edsoo.ru/0
0Oadcd68

bubmioreka 1IOK
https://m.edso0.ru/0
0add448

Bbubmuoreka I1[OK
https://m.edsoo.ru/0
0add5d8

Bbubmuoreka I1[OK
https://m.edsoo.ru/0
0add8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

14(5)

15(6)

16(7)

17(8)

18(1)

19(2)

20(3)

21(4)

ITonsTHe 0 ruaponuse conei

IIpakTuyeckas padora Ne 1.
«Pemenue JKCIIEPUMEHTAIBHBIX
3a1a9d»

O0o001IeHE ©
3HAHUN

cucTeMaTH3aIus

Kourpoabnas padora Nel mo teme
«QNEeKTPOIUTHYECKAS IUCCOLIMAITUS.
XUMHUYECKHE PEAKLIUH B PACTBOPAX»

Paznen 2. Hemeraaanl H HX
COeMHEeHU

OOmias XapakTepUCTHKA TaJOr'CHOB.
XUMHUYECKHE CBOWMCTBA Ha MpUMEPE
xJiopa

XnopoBonopon. CousiHasi  KUcCJOTa,
XMMHYECKHE CBOWCTBA, MOJIydYeHHUE,
NpUMEHEeHNE

JeiicTBHe X10pa U XJI0POBOAOPOAA HA
OpraHu3M 4ejioBeka. BaxHeillue
XJIOpUABl W WX HAXOXJEHHEe B
npupoze. Ilpaktuueckas padora Ne 2
no rteme «llonydyenue coIsTHOM
KHUCIIOTBL, U3y4EeHHE €€ CBOMCTBY»
Brruncnenns o YpaBHEHUSIM
XUMHUYECKUX PEAKIMH, €CIU OJUH W3
peareHTOB JaH B U30bITKE

2.1. OO0mas xapaKkTepuMCTHKa XHMHU4YeCKHX 3jeMeHTOB VIIA-rpynmel.

TI'anorenni(44)

OTMEBITHI, OTpaXKaroIue
(u3nYecCKue U XUMUIECKHE
CBOWCTBa TaJlOT€HOB M HX
COEIUHEHNN

O3HakoMJIEHHE c
o0pasiamu XJIOpH/I0B

N3yuenue  mpu3HAKOB
MPOTEKAHUSI  peaKiuu
WOHHOTO oOMeHa B
pacTBopax

AIIEKTPOIUTOB (c
oOpa3oBaHHEM OCaJKa,
BbIACJICHUEM rasa,

00pa3oBaHWEM BOJEI).

Nzyuenune CBOICTB
COJITHOM KUCJIOTHI.

IIpoBenenue
Ka4yeCTBEHHBIX PEaKIUi
Ha XJIOPHUI-UOHBI

bubmuoreka I1IOK
https://m.edso0.ru/0
O0add9d4

bubmmoreka I1IOK
https://m.edso0.ru/0
Oaddd12

bubnmnoreka I1[OK
https://m.edsoo.ru/0
Oaddbfa
bubnmuoreka I1[OK
https://m.edso0.ru/0
OaddecO

bubmuoreka I1IOK
https://m.edsoo.ru/0
Oaddfe2

bubmuoreka I1IOK
https://m.edsoo.ru/0
0adel104

Bbubmuoreka I1[OK
https://m.edsoo.ru/0
0ade348

bubmuorexka 1IOK
https://m.edso0.ru/0
0ade488

2.2 O01mas xapakTepucTHKA XuMH4eckux 3j1eMeHTOB VIA-rpynnbl. Cepa u eé coequnenns(64)
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22(1)

23(2)

24(3)

25(4)

26(5)

27(6)

28(1)

OOmass xapakTepUCTHKa 3IIEMEHTOB
VIA-rpynnst AnnoTtponHsie
Momudukannu cepel. Haxoxxnenue
cepbl U €€ COCIUHEHUH B MPUPOJIE.
XUMHYECKUE CBOWCTBA CEPBI

CepoBoopon, CTpoeHHE, PU3NIeCKre
Y XMMUYECKUE CBOHCTBA

Oxkcunsl cepbl

CepHas kucnora, (Qusndeckue u
XUMHNUYECKHEC CBOﬁCTBa, IIPUMECHCHUEC

XUMUYECKUE PEaKIMM, JIeKAlIue B
OCHOBE TIPOMBIIIJICHHOTO CII0cCo0a
MOJTY4YCHHUS cepHoi KHCIIOTEI.
Xumuueckoe 3arpsi3HEHHE
OKpy>Karollle cpeabl COeNMHEHUSIMU
cepbl

Briuncinenne MaccoBoil JOJIM BBIXOJIA
NPOAYKTa PEAKIINN

OOmas XapakTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, pacrpocTpaHeHHe
B MIpUpPOJIE, ¢busnueckue u
XUMHUYECKHE CBOWCTBA

O3HaKoOMJIEHHE C
obpazmamm cepel u e
COEIUHEHUSAMU

HaGmronenue mporiecca
oOyriauBaHus caxapa IO
JeCTBUEM
KOHLICHTPUPOBAHHOU
CEpHOMN KUCIIOTHI

2.3 O0masi XapakTepUCTHKA XMMHYECKHX 3jIeMeHTOB VA-rpynmsl. A30T,

docdop u ux coenunenus (7 4)
O3HakoOMIJIEHHE c
(U3NYECKUMHU CBOHCTBaAMH
azora, Qochopa U HX
COCIMHCHUI

N3yuenne XuMHUUYECKUX
CBOWMCTB pa30aBJICHHOM
cepHOM KHUCJIOTHI.
[IpoBenenue

Ka4e€CTBEHHOW PpEaKIUU
Ha  cympdar-WioH W
HaOJroneHne IpHU3HaKa
€€ MpoTeKaHus

bubmuoreka I1IOK
https://m.edsoo.ru/0
Oade64a

bubmuoreka I1IOK
https://m.edso0.ru/0
Oade64a

bubmuoreka I1[OK
https://m.edsoo.ru/0
0ade802

bubmuoreka I1IOK
https://m.edsoo.ru/0
Oadea28

bubmoreka 1IOK
https://m.edso0.ru/0
Oadec8a

bubmuoreka I1IOK
https://m.edsoo.ru/0
Oadec8a

Bbubmuoreka I1[OK
https://m.edsoo0.ru/0
Oadeeab



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

29(2)

30(3)

31(4)

32(5)

33(6)

34(7)

35(1)

36(2)

AmvmMuak, ero  ¢usMYecKue U
XIMHYECKHE CBOWCTBA, MOIYYCHUE U
MIPUMEHEHUE

[IpakTtuueckas padota Ne 3 mo Teme
«[Tonyuenne amMMuaka, U3yueHHE €ro
CBOMCTB»

A3zoTHas KuCOTa, e€ (u3nUecKue M
XUMUYECKUE CBOICTBA

Hcnonp3oBaHUE HUTPATOB M COJIEH
AMMOHUA B Ka4CCTBC MHHCPAJIBHBIX
yanoOpeHuit. XuMugeckoe
3arpsi3sHEHHE  OKpY’Karomleld  Cpeibl
COEIMHEHHUAMU a30Ta

®ochop. Oxcun dochopa (V) u
tdbocdopHas kucnora, (huzmUecKue U
XMMHUYECKHE CBOIMCTBA, MONyYCHUE

Hcnonb3oBanue GpochaToB B KauecTBe

MUHEPaJIbHBIX ynoOpeHuil.
3arpsi3HEHHE  NPHUPOJHONW  cpenbl
dbocharamu

Yraepon, pacnpocTpaHeHue B

npupojie, GU3NIECKUEe U XUMHUYECKUE
CBOMCTBA

Oxcupl yriepona, ux GU3MIecKue U
XUMHAYECKHE CBOWMCTBA.
OKOJIOTHYECKUE MPOOJIEMBI,

[Monydyenue,  coOupanue,
pacno3HaBaHUe W H3yYCHHE
CBOICTB aMMHAKa.

BzaumonetictBue
KOHLICHTPUPOBAHHOU
a30THOM KHUCJIOTHI C MEABIO

O3HakomIIeHHE c
oOpasiaMy  a30THBIX U
(hochopHBIX yIOOPEHUIA.

2.4 O0mas xapaKkTepucTHKA XUMHYECKHUX 3/1eMeHTOB | VA-rpynnsl. Yrieposn

U KpeMHUii, U UX coequHeHus (84)

O3HakoMIIeHHE c
MPOIIECCOM ajicopou
pPAacTBOPEHHBIX  BEILECTB

AKTUBUPOBAHHBIM YTJIEM U
YCTPONCTBOM IPOTUBOTa3a.

IIpoBenenue
Ka4eCTBEHHBIX PEaKIUil
Ha MOH AaMMOHHSA, H
W3y4EHHUE NMPU3HAKOB UX
IIPOTEKAHUSL.

[IpoBenenue
Ka4eCTBEHHBIX PEaKIU
Ha  ¢ochar-uoH, u
M3y4YEHHUE NPU3HAKOB UX
IPOTEKAHUSI.

bubmuoreka I1IOK
https://m.edsoo.ru/0
0adf004

bubmuoreka I1IOK
https://m.edso0.ru/0
0adf180

bubmuoreka I1[OK
https://m.edsoo.ru/0
0adf306

bubmuoreka I1IOK
https://m.edsoo.ru/0
0adf518

bubmuoreka I1IOK
https://m.edsoo.ru/0
Oadf68a

bubmuoreka 1IOK
https://m.edsoo.ru/0
0Oadfc20

bubmuorexka 1IOK
https://m.edsoo0.ru/0
Oadfd9c

bubmuorexka 1IOK
https://m.edso0.ru/0
Oadfebe
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37(3)

38(4)

39(5)

40 (6)

41(7)

42(8)

43(1)

44(2)

cBsi3aHHBIC ¢ okcuaoM yriepoxaa (1V)
VYronbHas KHCIOTa U €€ conu

IIpakTHyeckas padora Ne 2 o Teme
"[lorygeHue  yTJIEKUCIOTO  Tasa.
KagecTBennas peakius Ha kapOoHAT-
noH"

[TepBoHauanbHbIE MMOHATHSA 00
OpraHMYECKUX BEIIECTBAX Kak o
COEMHEHHSX YTIIepoaa

Kpemnuii u ero coennHeHus

IIpakTuyeckas paGora Ne 3.
PCHIGHI/IC E)KCHepI/IMeHTaJ'H)HBIX 3a1a4
no teme «Baxkueimme HeMeTalIIbl B
HX COEIUHEHUS

[ToBTOpenue u 0000IIeHIE MaTepHala

KonTtpoasnasa padora Ne3 no teme

«Baxneimuyue HEMETalNIBI U = HUX
COCTUHCHMS

Pasgen 3. Meraaasl HW  HX
coeIMHEeHUs

OO0mas XxapakTepUCTUKAa XUMHUYECKUX
3JIEMEHTOB — METAJIOB.
Meramnndeckas CBS3b n
METaJIInYeCKast KpUCTaNINYECKas
pemétka.  dusmueckue  CBOWCTBA
METAJIIOB

XUMHUYECKHE CBOWCTBA METAJIJIOB.
ONEeKTPOXUMUYECKHHA pan

HaHpﬂ)KGHI/Iﬁ METAJIJIOB

Mopemm
OpraHUYICCKUX BEIICCTB

MOJIEKY

O3HakoMIIEHHE C
NPOAYKUUEH  CHIMKATHOH
MIPOMBIITUICHHOCTH

3.1. O6uue cBoiicTBa MeTaLJIOB(44)

OO6pa3siib
CIUTaBOB.

METAJJIOB

u

[lonyuenue, cobupanue,
pacno3HaBaHHe "
W3Yy4YEeHUE CBONCTB
YIJIEKUCIIOTO ras3a.

[IpoBenenue
Ka4eCTBEHHBIX PEaKIUI
Ha KapOOHAT W CHJIMKAT-
WOHBI U H3Yy4YCHHE
MIPU3HAKOB 1504
MPOTEKAaHUS

bubmmoreka I1[OK
https://m.edsoo.ru/0
0ae006¢c

bubmuoreka I1IOK
https://m.edso0.ru/0
0ae027e
bubmuoreka I1IOK
https://m.edsoo.ru/0
0ae054e

bubnmuoreka I1[OK
https://m.edsoo.ru/0
0ae080a

bubmuoreka 1IOK
https://m.edsoo.ru/0
0ae0bf2

bubmuoreka I1IOK
https://m.edsoo.ru/0
0ae0el8

Bbubmuoreka I1[OK
https://m.edsoo0.ru/0
0ael03e

bubmuorexka I1IOK
https://m.edsoo.ru/0
0ael156
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

45(3)

46(4)

47(1)

48(2)

49(3)

50(4)

51(5)

52(6)

53(7)

54(8)

55(9)

O6mme CrocoOBbI MOJTyYEHUS
metaiwioB. CrutaBel. Beruucienus mo
YPaBHEHHUSM XHMHUYECKUX PEaKIHi,
€CIi OJIMH W3 PEarcHTOB COJCPIKHT
pUMecH

IlonsTue o KOppO3uHr MCTAJIJIOB

IIemouHpIe METAJIIBI

Oxkcuapl W TUAPOKCHIBI HATPUS U
KaJlus

[[lenoyno3zemMenbHBIE
KaIbIIUi 1 Maruui

MCTaJIJIbI —

Baxneinmme coeTMHEHUS KaJbIHs

O000mmenne u
3HAHUU

cucTeMaTH3aIus

JKécTtkocTh BOIBI W CIOCOOBI €€
yCTpaHEeHUS

[Ipaxtrueckas pabora Ne 6 o Teme
"YKéctkocTh BOABI W METOHIBI €€
ycTpaHeHus"

AnmroMuHUNR

Am¢oTtepHble CBOHCTBa OKcHIa U
THIPOKCHIA

N3yuyenue pe3yibTaTOB
KOPpPO3UH METANJIOB

3.2 BaxkHeiimme MeTaJJIbl M UX coequHenns (16 1)

B3aMMOJCUCTBHS  OKCHIA
KaJIbLIMSI U HATPUSI C BOJIOM

OkpainBanue IJIAMEHH
WOHAMU HATPHS, KA H
KaJTBITHSI

Uccnenosanue CBOICTB

KECTKOU BOJIBI.

O3HaKOMIICHUE c
o0Opa3laMu METaJuIOB H
CIIIaBOB, X
(hH3UIeCKIMHI
CBOMCTBaMH.
Hccnenosanne
aM(OTEepHBIX  CBOWCTB

bubmuoreka I1IOK
https://m.edsoo.ru/0
0aell56

bubmuoreka I1IOK
https://m.edso0.ru/0
0ael278

bubmuoreka I1IOK
https://m.edsoo.ru/0
0ael4b2
bubnmuoreka I1[OK
https://m.edsoo.ru/0
Oael4b2
bubmuoreka I1IOK
https://m.edsoo.ru/0
0ael5e8
bubmoreka 1IOK
https://m.edsoo.ru/0
0Oael5e8

bubmioreka 1IOK
https://m.edsoo.ru/0
0ae1886
bubmuorexka 1IOK
https://m.edsoo.ru/0
Oaelae8
bubmuoreka 1IOK
https://m.edsoo.ru/0
Oaelcb4
Bbubmuoreka I1[OK
https://m.edsoo0.ru/0
Oaelc64
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56(10)

57(11)

58(12)

59(13)

60(14)

61(15)

62(16)

63(1)

Kenezo

OKCH/IBI, THIPOKCHIBI M COJIH Keje3a
(1) u xemesa (I11)

O0o001IeHME W cUCTeMarTu3alus
3HAaHUN

IIpakTuyeckas paGora Ne 7.
PCHIGHI/IC E)KCHepI/IMeHTaJ'H)HBIX 3a1a4
no TemMe «BakaeHnme MeTamasl U UX
COETMHEHMS»

Brrunciienus o ypaBHEHUSIM
XUMHYECKUX PEAKIHHA, €CIW OJIUH W3
peareHToB JaH B U30BITKE WIH
COJICP)KUT TPUMECH. BbIuucieHUs
MaccOoBOW JIONM BBIXOIA TPOAYKTa
peakuu

O000611EHNE u CUCTEMAaTU3AIAA
3HAHWUH

KonTposbnasa padora Ned no teme
«BaxHeilue  MeTauibl M X
COETMHEHHSD)

Paznen 4. Xumusi 4 OKpy:Kamomasi
cpeaa

Bemectsa u MaTepHuabl B
MOBCEIHEBHOM KM3HU YeJIOBEKa

IIponecc ropenus xemnesa B
KHCIIOpOJIe

4.1 Xumus n okpyskaomas cpeaa (34)

THAPOKCHUA aJTFOMHUHUA
U TUAPOKCHIA TUHKA.

[IpoBenenue

KadeCTBEHHBIX PEaKIIHi
Ha  WOHBI  (Marfws,
KaJIbIUs,  AJTFOMHUHHMS,
nuaka, sxeneza (1) m
xkenesa (1), mexu (1),
OTKMCaHUE MPU3HAKOB UX
MPOTEKAHUS

bubmuoreka I1IOK
https://m.edsoo.ru/0
0aeld86
bubmmoreka I1[OK
https://m.edsoo.ru/0
0ae35e6

bubnmuoreka I1[OK
https://m.edsoo.ru/0
0ae3de8

bubmuoreka I1IOK
https://m.edsoo.ru/0
0ael750

Bbubmuoreka I1[OK
https://m.edso0.ru/0
0ae3f50
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

64(2)

65(3)

66

67

68

XUMHUYECKOE 3arps3HEHUE

OKpY>Karollen cpebl

Poxb XHUMHH B peuICHUun

OKOJOTHUYCCKUX HpO6H€M

PeszepBHbIii  ypok. O600meHue
cucTeMaTH3aIysI 3HaHUI

PesepBHbIii  ypok. O000mIEeHHE
cucTeMaTHu3aIus 3HaHuM

PeszepBHBIf  ypok. O060OmEeHMe
cUcTeMaTH3aIys 3HAHUHN

"

n

u

bubmuoreka I1IOK
https://m.edso0.ru/0
0ae4270
bubmmoreka I1[OK
https://m.edsoo.ru/0
0ae4270
bubmuoreka I1IOK
https://m.edso0.ru/0
0ae0dOa
bubmuoreka I1IOK
https://m.edsoo.ru/0
0adb33c
bubnmuoreka I1[OK
https://m.edso0.ru/0
0ad9ch2
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YHEBHO-METOANYECKOE OBECNEYEHME OBPA3OBATE/1IbHOTO MPOLIECCA

OBA3ATE/IbHbIE YYEBHBIE MATEPUAJIbI /11 YYEHMKA

1. Xumus. 8 wimacc: yueb. nus obmeoOpazoBar. opranuzamuit /| O.C. I'aGpuensn, WU.T.
Octpoymos, C.A. CrnankoB. — 4 —e u3ga. crep. — Mockga.: [Ipocsemnienue, 2022 r-175c.:
WJL.

2. Xumus. 9 kmacc: y4e0. s obmeoOpasopar. opranuszanuii / O.C. I'abpuensn, U.I'.
Octpoymos, C.A. CnankoB. —4 —e usa. crep. — Mocksa.: [Ipocsemenue, 2022 r-223c.:
108

3. Pymsutuc I'.E. Xumus: 8 xi.: yue6. mis odmeobpazosart. yupexaenuii / I'.E. Pynzurtuc,
@.I'. ®eapaman. — M.: IIpoceemenue, 2016.

4. Pymsutuc I'.E. Xumusa: 9 xi.: yue6. mis obmeobpaszosart. yupexaenuii / I'.E. Pynzurtuc,
O.I'. ®enpaman. — M.: IIpocsewenue, 2016.

5. T'abpycesa H.W. Xumus: pabouas tetpans: 9 ki. / H.U. N'abpyceBa. — M.: IIpocBemenue.

6. T'abpuensu O. C. Xumus 9 knacc. Y4ueOHUK miist 00meo0pa3oBaTeNbHBIX YUPEKIACHUN.
Mocksa: [Ipoda, 2011.

7. Taopuensa O. C., SmykoBa A.B. Xumumsa 9 wiacc: pabouas TeTpaab K Y4EeOHHKY
la6puensna O. C. Mocksa: JIpoda, 2011

8. Psa60oB M.A. Tectsl o xumuu Kk yueOuuky O. C ['abpuensna «Xumus 9 kmacc» - MockBa:
Ok3amen, 2011.

METOAMYECKME MATEPUANBI N1 YYUTENA

1.bopoBckux T.A. Tectsl mo xumuu. IlepBoHavyanbHble XxuMUUYeckue nousTus. Kucmopon.
Bonopon. Boapa, pactBopsl. OCHOBHBIE KJIacChl HEOPraHMYECKHUX COECAMHEHMH: 8 KI.: K
yueonuky I['.E. Pymsutuca, ®@.I'. ®enpamana «Xumusa. 8 wiaccy. — M.: HM3maTenbcTBO
«3K3amen», 2010.

2.boposckux T.A. TecTsl mo XuMUH. DIEKTpoJIUTHUECKas qucconnanus. Kuciopon u cepa.
Azor u ¢ochop. Yriepon m kpemHuil. 9 knacc: xk ydebnuky I'.E. Pynsutuca, O.I'.
®enpamana «Xumud. 9 kmace». — M.: U3matenscTBo «Ok3ameny», 2011.

3.T'abpuensn O. C. KonTpoabsHble 1 npoBepouHble paboTsel. Xumus 9 kinacc. Mocksa: [Ipoda,
2011.

4.Tabpuensn O.C., Mertoguueckoe nocobue mist yuurens. Xumus 8-9 xnacc. — M.: [Ipoda,
2008.

5.T'abpuensu O.C., OctpoymoB N.I' «<HactonsHas kaura yuurens», M., «poda», 2010.

6.Tapa H.H. Xumus. Ypoxku: 8 k1. / H.H. T'apa. — M.: [IpocBemnienue.

7.Tapa H.H. Xumus. Ypoxku: 9 ki. / H.H. T'apa. — M.: [IpocBemnienue.

8.Panenkuit A.M. Xumusa: nauaakTudeckuii marepuai: 8-9 kia. / A.M. Pageukwmit. — M.:
IIpocemenue.

9.Papeunxmnii A. M., Xumudeckuii Tperaxep no xumun 8-11 xmacc. [locobue nnst yuuresns.
Mocksa: IIpocsemenue, 2010

LIN®dPOBbLIE O5PA3OBATE/IbHbIE PECYPChI U PECYPCbI CETU UHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://www.zavuch.info/methodlib/134/
7.http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
8. www.olimpmgou.narod.ru.



9. http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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