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MNOSACHUTEJIBHASA 3AIIUCKA

Pabouass mporpamMma mo XUMHH Al OOYYaIOIIMXCS C OTPAHWUYCHHBIMH BO3MOKHOCTSIMH
3I0pOBbs (3aIEPKKOM TICHXUYECKOTro pa3Butus, nanee - 3[IP) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl pa3zpaboraHa Ha ocHOBe @DenepalbHOrO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOrOo 0Ommiero oOpa3oBaHUs, YTBEP)KICHHOTO IpPUKa3oM MuHHCTEpCTBa
npoceernienust Poccuiickoit @eaepammu ot 31.05.2021 Ne 287 «OO6 yTBepxkacHNH (eaepanbHOro
roCyJapCTBEHHOTO  00pa30BaTEIbHOIO  CTAHIAPTa OCHOBHOIO  o0wero oOpasoBaHus» (B
JIEWCTBYIOIEH pelakiuu), TpeOOBaHMA K pe3ysbTaTaM OCBOCHHS aJlalTHPOBAHHOW OCHOBHOM
o0pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO o0miero obpaszoBanus st oOyyatoutuxces ¢ OB3 (3I1P)
(mpuka3 MunnpocBemenns Poccum ot 24.11.2022 No 1025 «O6 yrtBepkiaeHuH (emepanbHOMi
aJanTHPOBAHHON  00pa30oBaTeNIbHOM TpPOrpaMMbl  OCHOBHOTO  oOmiero oOpa3oBaHUS IS
00y4aromuxcss ¢ OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbs (3aperucTpupoBaHo B MuHIOCTE
Poccum 21.03.2023 Ne 72653), B COOTBETCTBHM C aJalTHPOBAHHOW OCHOBHOH 00pa3oBaTeNbHOM
OpOrpaMMOil  OCHOBHOTO  00miero oOpa3oBaHWsi Ui OOYYalOUIMXCS C  OTPaHUYCHHBIMHU
BO3MOKHOCTSIMU  3JIOPOBBs» (3ajiepkka mncuxuyeckoro paszputusi) MAOVY  «Jlumeir Ne37 .
YensOnHCKaY.

Pabouas mporpamma mo XUMHUH Ja€T MPEICTaBICHUE O LENsIX, O0IIe cTpaTeruy o0ydeHwus,
BOCIIUTaHUS M pa3BUTHs OOYYAIOIIMXCS CpEICTBAMHM y4yeOHOro NpeaMeTa, YCTaHaBJIMBAET
o0s13aTeNIbHOE TPEIMETHOE COJep)KaHue, NpeaycMaTpUBaeT pAaCIpelesieHHe ero o KiaccaMm H
CTPYKTYpUPOBaHHUE TI0 pa3fesiaM U TeMaM IpOorpaMMbl 10 XUMHUH, ONPEAEISeT KOJINYECTBEHHbIE U
Ka4eCTBEHHbIC XaPAaKTEPUCTHKHU COJEP)KaHUs, PEKOMEHIAYEMYIO IOCJIeI0BATEIbHOCTh H3yUeHHs
XHUMHU C y4ETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYaIOUIMXCS, ONpENeNsieT BO3MOKHOCTH MpeIMeTa JJsl peaau3aluu
TpeOOBaHUII K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOW MpPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHusl, a TAK)Ke TPEOOBAHHUN K pe3ysibTaTaM OOyYeHHsI XUMHUH Ha YPOBHE
Heneil W3ydeHWs TMpeaMeTa M OCHOBHBIX BHJOB  Y4e€OHO-TIO3HABATENBHOW JESTEIbHOCTH
00y4aroIerocs Mo OCBOSHUIO YUeOHOTO COJICPIKAHMUSI.

3HaHHEe XUMMHU CIIY’)KUT OCHOBOM Ui (pOpMHUpPOBaHMS MHPOBO33PEHHUS O0YYarOLIErocs, €ro
MPEJICTABICHUH O MaTepUaIbHOM E€IMHCTBE MHPA, BAKHYIO POJIb UTPAIOT (GOpMUPYEMbIE XHUMHEH
NPEICTABICHUS O B3aUMOIPEBPALICHUAX SHEPIMU M 00 IBOJIOIMM BEIIECTB B MPHPOJE, O MyTAX
pemieHUs  IMOOAIBHBIX  MPOOJEM  YCTOMYMBOIO  Pa3BUTHS  4YEJIOBEYECTBA -  CBHIPHEBOIA,
9HEPreTUYECKOM, MUIIEBON 1 SKOJIOTHYECKOIl 0€30MacHOCTH, MpobieM 3ipaBooxpaHeHus. M3yyenune
XUMHU:

CIOCOOCTBYET peau3aliid BO3MOXHOCTEW Il CaMOpa3BUTUS U (OPMHPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 PYHKIMOHAILHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH 00ydarommxcs,
HABBIKOB UX CAMOCTOSTEIbHON y4eOHON JesATeIbHOCTH, SKCIIEPUMEHTAIbHBIX M UCCIIEA0BATEIbCKUX
YMEHHM, HEOOXOAMMBIX KaK B IOBCETHEBHOW KU3HU, TaK U B IPO(HECCUOHATBHOMN 1eATEIbHOCTH;

3HAKOMUT CO CIEUU(PUKON HayYHOTO MBIIUICHUS, 3aKIaIbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsAa
Ha EIWHCTBO TPHUPOIBI W UEJIOBEKa, SIBIAETCS OTBETCTBEHHBIM JTaroM B (opMHupoBaHHH
€CTECTBEHHO--HAYYHOM I'PaMOTHOCTH 00YYaIOIINXCS;

crocoOcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSIM,
K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTHIECKOE 00pa30BaHNE 0OYUAIOIINXCSL.

JlanHbple HampaBieHHs B OOYYEHHH XHMHUU OOECHEeuMBAIOTCS CHEUU(UKON COAepKaHH
y4e0HOTO TMpeaMeTa, KOTOPBIA SBIISETCS MEAarorH4ecKH alanTHPOBAaHHBIM OTpPaKCHHEM 0a30BOM



HayKH XUMHUH Ha ONpeAeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 0OuIero oOpa3oBaHMs OpPUEHTHPOBAH HA OCBOCHUE
00yYalOIUMHUCS CHUCTEMBbI NMEPBOHAYAIBHBIX MOHATUNA XMMHUH, OCHOB HEOPTaHWYECKOW XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHATUN OPraHNYECKON XUMHUH.

CrpykTypa conepaHus NPOrpaMMbl O XUMHH CHOPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ msydeHuto. ConepikaHue CKJIQAbIBA€TCSI M3 CUCTEMbl HNOHATHH O XHMHUYECKOM
9JIEMEHTE U BEIIECTBE M CUCTEMbI OHATHI O XMMUYECKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl IO IMPHUHLMITY IOCIEA0BATEIBHOIO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX
IPEJCTaBICHNI Pa3HOrO YPOBHSL:

- ATOMHO-MOJICKYJIAPHOTO YUCHHUA KaK OCHOBBI BCCTO €CTCCTBO3HAHUAA,
- Ilepuonuueckoro 3akoHa /. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHa XUMMUH;

- Y4Y€HHS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

- Tpe/CTaBIIeHUH 00 3JIEKTPOIUTUYECKOMN TUCCOIMALIMY BELIECTB B pACTBOPAX.

TeopeTnueckue 3HaHUSA PacCMaTPUBAIOTCA HA OCHOBE SMIIMPHUYECKHU IOJTYYECHHBIX U
OCMBICJICHHBIX (DAaKTOB, pPa3BHBAIOTCS IMOCIEAOBATEIBHO OT OJHOTO YPOBHS K JAPYTrOMY, BBITIOJIHSS
(GyHKIUN OOBSCHEHHS W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMS U BO3MOXHOCTEW MPAKTUYECKOTO
NPUMEHEHUS U MOJIyYE€HUS U3Y4aeMbIX BELIECTB.

OcBoeHHe MpPOrpaMMbl IO XHMHHU CIIOCOOCTBYeT (OPMHPOBAHUIO TPEACTABICHHUS O
XMMHYECKOW COCTABJISIONICN HAy4YHOM KAapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPUPOIHI,
LIEHHOCTHOTO OTHOIIEHHS K Hay4YHOMY 3HAHHUIO U METOAAaM IO3HaHWs B Hayke. M3yuyeHue xumuun
NPOHMCXOJHT C NMPUBJICYCHUEM 3HAHMN U3 paHee M3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKarolIuii
mMup», «bronorus. 5-7 kinacee» u «Pusuka. 7 Kaace».

[Tpy u3y4eHUM XMMUU MPOUCXOAUT (HPOPMHUpPOBAHME 3HAHUN OCHOB XMMHYECKOW HAayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, IPAKTUYECKOH JIEeATENbHOCTH YesIoBeKa M KaK OJHOTO M3
KOMITOHEHTOB MMPOBOI KyJIbTYpHI. 3a/1aua yueOHOro MpeMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHWA — BaXHEHIWX (DaKTOB, MOHSTHH, 3aKOHOB M TEOPETHUYECKUX IMOJIOKEHUH,
JIOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, B MPHOOIIEHUN K HAYYHBIM
METO/aM IO3HAHUS MPH U3yYCHUHU BEIIECTB U XUMHYECKHX PEaKIUi, B (OPMUPOBAHUU U PA3BUTHH
MO3HABAaTENIbHBIX ~YMEHMH W WX [PUMEHEHHH B  y4eOHOTO3HABaTENbHOH U  y4eOHO-
UCCJIEIOBATEIBCKOM N1€ATEIIbHOCTH, OCBOCHUU MpPaBUJ O€30MaCHOr0 OOpalleHUsl C BEIIECTBAMU B
MOBCEIHEBHOM JKU3HU.

[Ipy wW3yueHHMM XMMHHM Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs Ba)KHOE 3HAYCHHUE
NpUOOpeNH Takue LEd, Kak:

- (GOopMHpOBaHHE HHTEIUIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOW K C€amM0OOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NPHHATUIO PEIIeHHH, CHOCOOHON aaanTHPOBATHCS K OBICTPO
MEHSFOIIMMCS YCTIOBUSIM KU3HH,

- HaNpaBICHHOCTh OOY4YEHHS Ha CHCTEMAaTH4YecKoe MpHOOIIeHne oO0ydJarommxcs K
CaMOCTOSITENTLHOW MO3HABATEILHONW JESITETLHOCTH, HAYYHBIM METOJIAM TTO3HaHUS, (pOpMHUPYIOINAM
MOTHBAIIAIO U PA3BUTHE CITIOCOOHOCTEN K XUMUU;

- obecrnieyeHHe YCIOBHM, CHOCOOCTBYIOIIMX MNPUOOPETEHHI0 OOYYaIOLIUMUCS — OIbITa
pa3HOOOpa3HOM JAESITEIbHOCTH, IMO3HAHUS U CaMOIO3HAHUS, KIIOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHILIUH ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE JISl PA3JIMYHBIX BUJIOB JI€ATEIbHOCTH;

- (QopmupoBanue o0mEeH (QyHKIMOHATBHOM M €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, B TOM
Yuclie YMEHUN OOBSICHATH U OLIEHUBATh SIBJICHHS OKPYXKAIOLIEr0 MHUpa, UCIOJIb3Ysl 3HAHUS U OIBIT,
NOJTyYEHHbIE MPH U3YUYEHUU XUMHHU, IPUMEHITHh UX MPHU PEIIEHUH NpoOieM B MOBCEIHEBHON KU3HU
U TPYZOBOM JESTEIHLHOCTH;



- (hopMupoBaHue y 0OydarOHmMXCsl T'YMaHHUCTUYECKHUX OTHOIIECHUH, NMOHUMaHMSA LEHHOCTH
XUMUYECKUX 3HAHWHA [UId BBIPAOOTKU HKOJOTMUYECKH II€JIecO00pa3HOro MOBEIEHHs B ObITY U
TPYAOBOU NEATEIHLHOCTHU B LIEJISIX COXPAHEHHUS CBOETO 3/I0POBbs M OKPY>KaIOIIEH MPUPOTHOUN CPEIIbL;

- pa3BUTHE MOTHUBAIMH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMUTAHHUIO HA
OCHOBE YCBOCHHS OOIEYETOBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY PO U
HANpaBJIEHHOCTH JaJbHEeHIero o0y4eHusl.

Ocobennocmu ombopa u adanmayuu y4ebHoco Mamepuania no Xumuu.

OOyuenne yuyeOHOMY MpeamMeTy «XUMHUs» HEOOXOIUMO CTPOUTH Ha CO3AaHUH ONTUMAIIbHBIX
YCIIOBUH I YCBOCHHS TporpamMMmHoro marepuana ooOydarommmucs ¢ 3I1P. Bomibimoe BHUMaHHE
JOJDKHO OBITH yJEJIeHO OTOOpY yueOHOro mMarepuana B COOTBETCTBUU C IPUHIMIIOM JOCTYIHOCTH
Mpu coXpaHeHWH oOmmEero 6a3oBoro ypoBHSA. OH AOKEH IO COJACPKAHUIO U O0BEMY OBITh
aJlanTUPOBAaHHBIM A7 oOyuaromuxcst ¢ 3[IP B coorBeTcTBUM € MX OCOOBIMHM 00pa30BaTENIbHBIMU
notrpebHocTsmu. Criemyer 00JerduTh oBlIaieHue MaTepuaioM odydaromumucs ¢ 3I1P mocpenctom
€ro JETalbHOTO0 OOBACHEHHS C CHCTEMAaTHYeCKMM IIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
NPUMEHEHUH 3HAaHUH C UCIOJIb30BAaHUEM NPHEMOB AJITOPUTMH3ALNN U BU3YaJIbHBIX OHOP, 00yUeHUs
CTPYKTYpPUPOBAHUIO MaTepuaa.

bonbuioe 3HaueHue s MOJTHOLUEHHOIO YCBOEHHUS Y4YeOHOro maTepuana MMEeT Oomopa Ha
MEXXITPEIMETHBIC CBSI3U BOMPOCOB, N3y4aeMbIX B JAHHOM Kypce, C TAKUMHU Y4€OHBIMH MpPeAMETaMH
kak «['eorpadus», «dusnkay,

«buonorusy. Ilo3Bonss paccMaTpuBaTh OJWH M TOT K€ y4eOHBIH MaTepHan ¢ Pa3HbIX TOYEK
3peHHs, MEXIPEIMETHbIE CBS3U CIIOCOOCTBYIOT €ro JIy4IlIeMy OCMBICICHHUIO, Ooyiee MPOYHOMY
3aKpPEIUICHUIO ITOJIyYE€HHBIX 3HAHUM U IPAKTUYECKUX YMEHUIA.

[Tpy OATrOTOBKE K YpOKaM YUHUTEIIb JOJDKEH MPEIyCMOTPETh GOPMHUPOBAHUE Yy 00yUaIOIIUXCS
YMEHUH aHaJIM3UPOBaTh, CPABHUBATh, 0000IATh U3ydaeMblil MaTepuall, INIAHUPOBATh MPEJICTOSIILYIO
paboTy, OCYyIIECTBIATh CAMOKOHTPOJIb. HeoOXoauMO NOCTOSHHO CIEANWTh 33 IPABHIBHOCTBIO
pedeBoro oopmiieHus Beicka3piBanuid oOyuatomuxcs ¢ 311P.

B cBsi3u ¢ 0COOEHHOCTSIMU MTOBEJICHHS U JIesTenbHOCTH oOyuatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPIaHU30BAaHHOCTb) HEOOXOAMM CTPOXKAMIINI KOHTPOJIb COOITIOICHHS
NPaBUIJI TEXHUKU 0€30IaCHOCTH MPH MPOBEICHUH JTa00PATOPHBIX pabOT B XUMHUUECKOM KaOHHETE.

Buowr  Ooeamenvnocmu  obyuarowuxca ¢ 3IIP,  obycnosnennvie  0coObiMuU
00pazosamenvHbiMU  NOMpeOHOCMAMU U obecneuusalowue  OCMbICIEHHOE  0CB8OEHUe
codeparcanuu obpazosanus no npeomemy «Xumusy

CopepxaHue BUA0B JieATebHOCTH oOyyatonuxcs ¢ 3[1P Ha ypokax XumMum onpeaensercs ux
0co0bIMU 00pazoBaTeIbHBIMU OTpeOHOCTIMU. [ToMuMo mupoko ucrnons3yemsix B OOIT
OOO obmux mus BceX OOYYAIOUMXCS BHJIOB JESATEIBHOCTH CIEAYET YCHIMTh BHUJIBI
NeSTeIbHOCTH, CHeHupHUUHbIEe JUIsI JaHHOM KaTeropuum OO0ydJarommxcs, g oOecreyeHus
OCMBICJIEHHOTO OCBOCHHS COJICPKAHUS 00pa30BaHUs 110 MPEAMETY: YCHIICHHE MTPEMETHO-
NPaKTUYECKOM JEATENPHOCTH C AaKTHBHU3ALMEH CEHCOPHBIX CHUCTEM; YEpEOBAaHHE BHJIOB
NeSITeIbHOCTH, 3a/ICHCTBYIOIINX Pa3InYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHaa C Oopoi Ha
JITOPUTM; «IIOLIATOBOCTb» B M3YHYEHUM MaTepUaa; UCIOJIb30BAHUE JONOJIHUTEIbHON BU3yalbHOM
onopsl (IJIaHbl, 00pa3libl, CXeMbI, 1a0JI0HBI, ONOpPHbIE TabaUIBl). L1 pa3BuTHs y 00ydaromuxcs ¢
3[IP ymeHnus penath BbIBOABI, ()OPMHUPOBAHUSI I'PAaMOTHOIO PEUYEBOTO BBICKA3bIBAHMS HEOOXOIUMO
UCMOJIb30BaTh ONOpHbIE cioBa M kiaume. Ocoboe BHUMaHME CIEAYEeT YIACIUTh OOYyYEHHIO
CTPYKTYPUPOBaHHMIO MaTepuasla: COCTABJIEHHE PHCYHOUHBIX M BepOalbHBIX CXEM, COCTaBJICHUE
TaOJMLl, COCTaBJIEHHE KIAcCU(UKAIMU ¢ OOO3HAYEHHBIMH OCHOBAaHUAMM Ul KiIacCU(UKanuu U
HAIOJIHEHHE UX PUMepaMH U JIp.



[IpumepHas TemaTuyeckas ¥ TepMUHOJIOTHUEcKas Jekcuka coorsetctByeT OOIT O0O.

Jna oOyuatomuxcs ¢ 3[IP cymiecTBeHHbIMH SIBISIOTCS MPHEMBbI PabOThl € JIEKCHUYECKUM
MaTepuaioM o mpeamety. [IpoBoaurtcs crienuanbHas paboTa MO BBEJACHUIO B aKTHBHBIH CIOBaph
o0yJaromuxcss  COOTBETCTBYIOIIEH TEPMHHOJIOTHH. l3yuaemble TepMHUHBI  BBOJSATCS  Ha
MOJIMCEHCOPHON  OCHOBe, O0s3aTeNbHa BU3yalbHas MOJJIEP)KKA, alrOpUTMbI  pabOThI €
OTpeieIeHUeM, OTTOPHBIE CXEMBbI [T aKTyaIn3alui TEPMUHOJIOTHH.

OOmiee 4yMCIO YacoB, OTBEAEHHBIX JJIS M3YYEHUS XHMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwusi, coctaBisier 136 gacoB: B 8 kiacce - 68 gacoB (2 yaca B Henenmwo), B 9 kimacce - 68

4acoB (2 gaca B HEZIEIIO).
COAEPXAHHUE ITPOT'PAMMBI

8 KJIACC

IlepBoHayaibHbIe XHMHYECKHE NOHATHS

[Ipenmer xumuu. Posib XuMuM B KU3HU YeI0BeKa. XMMHUs B CUCTEME HayK. Tena 1 BelecTsa.
®dusnyeckue CBOICTBA BelIeCTB. ArperaTHoe cocTosiHue BemecTB. [loHsTHe 0 MeToaax Mo3HaHus B
xuMuu. YucTeie BemecTBa U cMecH. CriocoObl pa3/ieneHus: cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMeHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas (popmysa. BaneHTHOCT aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHash aroMmHass wMacca. OTHOCUTENbHAs MOJEKYJIspHas Macca.
MaccoBast 07151 XUMHUYECKOTO JIEMEHTa B COSIMHEHUH.

KomnuecTtBo BemectBa. Moisib. MomsipHas Macca. B3anMOoCBs3b KOJIMYECTBA, MACCHI M YUCIIA
CTPYKTYPHBIX €IUHHMI BellecTBa. Pacu€rel mo GpopMmynam XMMHYECKHX COSTUHEHUH.

®usnyeckue W XUMHUYECKHE SBICHHA. XHUMHUYECKas peakuuss U e€ NpHU3HAKU. 3aKOH
COXpaHEHMsI MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHHs. Kiaccudukanmss XMMHUYECKHX pPEaKIuii
(coenuHeHus, pa3jioKeHus, 3aMeIeHNs, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHWMHYECKOW TOCYIOH, MpaBWiIaMd paboOThl B J1a0OpaTopuul W TMpHEMaMHU
oOpaieHusi ¢ J1aOOpaToOpHBIM O00OpPYJIOBaHMEM, HW3YUYE€HHE M ONUCaHHWE (PU3MUECKHX CBOWCTB
00pa3Ii0B HEOPraHWYECKUX BEMIECTB, HAOMOAeHNEe (PU3NUecKuX (TUIaBJICHHE BOCKA, TasHUE JIbMA,
pacThpaHue caxapa B CTyIKe, KHIEHHE W KOHICHCAIUS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaJTMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJACHCTBHE Mella ¢ KHUCJIOTOW) SBICHUH, HAOIIOIEHUE U
OMMCaHWE TPU3HAKOB NPOTEKAHHsS XUMHUYECKHX peakuui (pa3iokeHHe caxapa, B3auMOJCHCTBHE
CEepPHON KHCIOTHI C XJOopuaoM Oapusi, pasioxenue ruapokcuaa meau (II) mpum HarpeBanwwm,
B3auMozeicTBHe kene3a ¢ pactBopoM coiu menu (1), usyuenue cnocoOoB pas3ieneHust cMecei: ¢
MOMOIIbI0 MarHuTa, (WIbTPOBAHUE, BBIMAPUBAHHUE, MUCTHIULLMSA, Xpomatorpadus, MpoBeICHHUE
OUUCTKM TMOBapEeHHOM cONM, HaONIOJIEHUE U ONUCAHUE PEe3YyIbTaTOB MPOBEICHHS OIBITA,
WUTIOCTPUPYIOILETO 3aKOH COXPAaHEHUSI MacChl, CO3JaH1e MOJIEIe MOJIEKY (IIapOCTEPKHEBBIX).

Baskneiinmue npeACcTABUTEIM HEOPTAaHMYECKUX BEIIECTB

Bo3nyx - cmech razos. CocraB Bo3nyxa. Kuciaopon - sieMeHT M IpOCTO€ BELIECTBO.
Haxoxnenne kuciopoaa B mpupoje, GuU3NIecKHe W XUMHUYECKHE CBOWCTBA (pEakIWu TOPEHUS).
Oxcunpl. Ilpuvenenue kucmopoma. CrocoObl TONMY4YeHHS KHCIOpona B JlabopaTopuu U
MPOMBIIUICHHOCTH. KpyroBopoT kwucimopona B mpupoae. O30H - amwioTpomHas MoOIu(UKAIHS
KHCIIOpOJIa.

TennoBoil 3¢p¢dexkT XuMHUECKOW peaklUuH, TEPMOXHMHMYECKHE YypaBHEHHUS, D5K30- U
SHIOTEPMHUYECKHE peaknuu. TOIuMBO: yroib W MeETaH. 3arpsA3HEHHE BO3/yXa, YCUJICHHE



MapHUKOBOTO 3P deKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon - anemenT u npocroe BemecTBo. Haxoxaenue Bogopoaa B mpupoze, pusndeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI noayyeHust. Kucnotel u conu.

MoutsipHbIit 00BEM Ta30B. PacuéThl Mo XUMUYECKUM YPaBHEHHSIM.

®usnueckue cBolcTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HackluenHble U
HEHACBIIIEHHbIE pacTBOPbl. PacTBOpUMOCTH BellecTB B Boge. MaccoBas 101 BELIECTBA B PacTBOPE.
Xumuueckue cBoicTtBa Bonbl. OcHoBaHus. Ponb pacTBOPOB B MpHUPOJAE U B JKU3HU YEJIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arpsi3HeHHE NPUPOIHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukamus Heopranmdeckux coequHeHmid. Oxcunbl. Krnaccudukanmss OKCHIOB:
coseoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIC) U HecoleoOpasyromue. HomeHkmarypa
OKCHIOB. PU3NYECKNE U XUMUIECKUE CBOMCTBA OKCUAOB. [lonyyenne okcuaos.

OcnoBanmsa. Krnaccupukanus ocHOBaHMH: MIETOYM W HEPAaCTBOPUMBIE  OCHOBAHUS.
Homenknatypa ocHoBanuii. ®Du3nyeckue M XUMHUYECKHE CBOWCTBAa OcHOBaHWU. Ilomydenue
OCHOBAaHHII.

Kucnorel. Knaccuduxamms kuciaor. Homenknarypa kucior. Ousndeckre M XUMHUYECKHE
cBoiicTBa kucioT. Psg aktuBHocTu metaiioB H. H. bekerosa. [lonydyenue Kucior.

Conu. Homenknatypa coned. dusmyeckue M XuMuueckue cBoiicTBa cojei. [lomyueHue
coJiei.

I'eHeTnueckas CBSA3b MEXY KJacCaMU HEOPraHMYECKUX COEAUHEHUI.

Xumuueckuit Ixcnepumenm:

KaueCTBEHHOE OINpeesIeHNe COIEpKaHUs KUCIOpoJa B BO3AyXe, MOIy4YeHHE, coOupaHue,
pacrmo3HaBaHHE W W3y4YeHHE CBOICTB KHCIOpOJAa, HaOJIOJEHHE B3aMMOJACHCTBHS BELIECTB C
KHUCJIOPOJIOM M YCJIOBHMSI BO3HUKHOBEHMSI M NpPEKpalLIeHHs TOpeHus (Iokapa), 03HAaKOMJIEHHE C
oOpa3lamMu OKCHJIOB M ONMMCAaHUE UX CBOMCTB, MOJyyeHUE, COOUpaHHE, PACIIO3HABAHUE U U3YUYECHHE
CBOWCTB Bojiopojaa (TopeHue), B3auMopeiicTBue Bojmopoga ¢ okcuaoM wmeau (II) (BosmokHO
UCIOJIb30BaHUE BUIEOMATEPHAIOB), HA0IIOIEeHHE 00pa31Li0B BEIIECTB KOJIMYECTBOM
1 monb, uccregoBaHWE OCOOCHHOCTEH pPACTBOPEHMS BEIIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C ONPENEIEHHON MacCOBOW JIOJIEH pPacTBOPEHHOIO BELIECTBA,
B3aMMOJCHCTBHE BOABI C MeTaulaMH (HAaTpUEeM W KajbleM) (BO3MOXXHO HCIIOJIb30BAHHE
BHJICOMATEPHUAJIOB), HCCIEIOBaHNE OOPa3I[OB HEOPraHWYECKHX BEIIECTB pPAa3IMYHBIX KIIACCOB,
HAOJIO/ICHNEe W3MEHEHHWS OKPAcKHM WHAMKATOPOB B pAcTBOpax KHUCIOT W WIENIOYed, H3y4eHHE
B3aumozeicTeus okcuna mMeau (I1) ¢ pacTBOpoM cepHON KHCIIOTBI, KHCIOT C METAJUIAMHU, PEAKIHI
HEeUTpanu3alum, NoJyyeHUEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OHOI0 METajula JPYTUM U3
pacTBOopa COJNM, pELICHHE OJKCIEPUMEHTANIbHBIX 3a7ady Mo TeMme «BaxHelne Kiacchl
HEOPraHWYECKUX COEIMHEHUID.

Iepuoguvecknii 3akoH u Ilepmonmyeckass cucrema xumudeckux viementos JI. WM.
MennesneeBa. CtpoeHne aTtoMoB. XuMHuecKass CBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKN KJIACCU(PUKAMN XUMHUYECKUX dJIeMEHTOB. [IoHSITHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE W MIETOYHO3EMENIbHBIC METAIIIbI, TaJOTeHbl, HHEPTHBIE Ta3bl). JJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTepHBIE OKCUIBI Y TUAPOKCHUIBI.

Ilepnonnuecknii  3axkoH. Ilepmogudeckas cucrema XxuMmudeckux anemeHros [l U
MenneneeBa. Koporkonepuonnas wu miuHHONEepuomHas ¢opmbel [leproanmdeckoit  cHCTEMBI
xuMudeckux dnmeMeHToB 1. 1. Menneneea. [leprnoas! u rpynmbl. @U3HUECKHAN CMBICH TTOPSIAKOBOTO
HOMEpPa, HOMEPOB MEPHUOAA U TPYIIIIBI 3JIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX anep. M3otonsl. Dnekrponsl. CTpoeHUE 3IEKTPOHHBIX



oboouek aromoB TepBbIX 20 XuUMHUYEeCKHX dneMeHToB [lepmommueckoit cuctemsr J[. U
MenpeneeBa. XapakTepUCTHKAa XHMHUYECKOTO 3JIEMEHTAa MO €ro moyoxkeHwto B llepmoamueckoi
cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs paguyca aTOMOB XMMHUYECKUX DJIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIaM U MepUoIaM.

3unauenue [lepuoanueckoro 3akona u Ilepuoaudeckoil CUCTEMBI XUMUYECKHUX JIEMEHTOB IS
pazButus Hayku u npaktuku. J{. . Mennenee - yuéHbIN U TpakIaHUH.

Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HETOJISIPHAS) CBSI3b.
DNEeKTPOOTPULATEILHOCTE XUMUYECKUX A1€MEHTOB. VIOHHAs CBA3b.

Crenenp okuciaeHus. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. Iponeccsl okucaeHus u
BOCCTaHOBJIEHHS. OKHUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHne 00pa3IoB BEIIECTB METAIJIOB U HEMETAIIOB, B3aUMOACHWCTBUE THIPOKCHIA IIMHKA C
pacTBOpaMu KUCJOT U IIEJI0YEH, MPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX PeaKIuii (ropeHne, peakliuu pas3ioKeHus, COSAMHEHN ).

Mesxncnpeomemnuie ceazu

Peanuszanuss MeXNpPEIMETHBIX CBA3€M IIPU M3yYEHUU XUMHUHU B 8 KJacce OCYLIECTBIIAECTCS
yepe3 MCIOJIb30BaHHEe KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSITHH, TaK U MOHITHUH, SBISIOUIMXCS
CHUCTEMHBIMU JIJIS1 OTACIBHBIX TPEMETOB €CTECTBEHHOHAYYHOTO ITHKIIA.

OO0mue ecTeCTBEHHOHAYYHbIE MOHATHA: HAYYHBIH (hakT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJIM3,
CHHTE3, Kiaccu(uKauusi, TNEePUOJUYHOCTb, HAONIOJEHHe, HSKCIHEPUMEHT, MOJCINPOBAHHE,
U3MEpEHHE, MOJIENb, SIBJICHHE.

®dusuka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINU, U30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, DSJCKTPUYECKUN 3apsij, BEIIECTBO, TeJIO, OO0BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (pU3MUecKue BETUUYHUHBI, €AUHHUIIBI U3MEPEHHS, KOCMOC, MJIaHEThI, 3BE3/IbL,
Connue.

buonorus: porocuntes, npixanue, 6uocdepa.

['eorpadusi:  armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIBI, TTOJIE3HBIE
HCKOIIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMuueckasi peakuus

[lepuognuecknii 3axkoH. Ilepuommueckas cucrema xummudeckux dsaemeHtoB [, .
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB XMMHUYECKHUX HJIEMEHTOB
NEePBBIX TPEX MNEPHUOAOB, KalMsl, KaJbLUsl M HUX COEAMHEHUH B COOTBETCTBUU C THOJOXKEHHEM
aneMeHToB B [lepuoauueckoii cucteMe U CTPOEHUEM MX aTOMOB.

CtpoeHue BewlecTBa: BHJbI XUMUYECKOW CBS3M. THIBI KPHUCTAUIMYECKHX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U BUJIa XUMUYECKOU CBA3H.

Knaccudpukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKHUX BEIECTB. XHMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlaccaM HEOPTaHWYECKUX COCTUHEHHA, TeHeTHYeCKas CBSI3b
HEOPTaHWYECKUX BEIIECTB.

Knaccudukamms XUMUYECKUX PEaKIUil M0 pa3IMYHBIM TpU3HAKaM (10 YUCIY W COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3()(PeKTy, o M3MEHEHUIO CTENIEHEH OKHCICHHS
XUMHYECKHUX 3JIEMEHTOB, 10 OOPATUMOCTH, 10 YYACTHIO KaTaIM3aTopa). DK30- U IHIOTCPMUIECKHE
peaxuu, TePMOXUMHUYECKUE YPABHEHHS.

[lonsTe o ckopoctu Xxumudeckoi peakiuu. IloHaTtne o0 0OpaTUMBIX M HEOOPATHUMBIX
XUMHUYECKHUX peakuusax. [IoHsATHe 0 TOMOTeHHBIX U TeTepOreHHbIX peakiusx. [lonarue o karamuse.



[ToHsATHE 0 XMMHYECKOM paBHOBECHH. DAKTOPHI, BAUAIOIUE HA CKOPOCTh XUMHUYECKOW PEAKLMU U
MOJI0KEHNE XUMHYECKOTO PABHOBECHS.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIBHEIC p€akuunu, BHCKTPOHHBIﬁ OajaHc OKHCJIIUTCIBbHO-
BOCCTaHOBUTENbHOM peakuuu. CocTaBieHHE ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/A HJIEKTPOHHOr0 OanaHca.

Teopust NEKTPOIUTUUECKON AUCCOLMALMU. IDJIEKTPOJUTHI M HEEKTpoIUuThl. KaThoHBI,
aHUOHBLI. MeXaHHu3M Jucconuanu BEIIECTB € pa3IMYHbIMU BUAaMHU XUMHYECKOM cBs3U. CTeleHb
nuccoranui. CUIbHBIC U C1a0ble DIICKTPOTHUTHI.

Peaknmn noHHOTO OOMEHA. YCIIOBHS TNMPOTEKAHWS PEaKIUi HWOHHOTO OOMEHa, TMOJHBIC H
COKpani¢HHble WOHHBbIE ypaBHeHHMsS peakiuid. CBOWCTBa KHCJIOT, OCHOBAHMM W COJIEM B CBETE
IpECTaBICHUN 00 AeKTponuTHYeckoil aucconuanuu. KauecTBeHHble peakuuu Ha MOHbI. [loHsTHE
O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMIICHHE C MOJEIAMU KPHUCTANIMYECKUX PEIMETOK HEOPraHWYECKUX BEILECTB -
METaJIJIOB M HEMETAJUIOB (rpadura U anmasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPHs), UCCIIEIOBAHHE
3aBUCUMOCTH CKOPOCTH XHMMHYECKOH peakiuu OT BO3JACHCTBUS  pa3IUuYHBIX  (PAKTOPOB,
UCCIICIOBAaHUE BJICKTPONPOBOJHOCTH PAcTBOPOB BEIECTB, Mpollecca JUCCOLMALUU  KHUCIIOT,
mengoded M coseil (BO3MOYKHO MHCIOJB30BAHME BHUAEO MAaTepuasoB), IPOBEJECHUE OIIBITOB,
WIUTIOCTPUPYIOIMX HPU3HAKU MPOTEKaHMUs peakuuii HOHHOro oOMeHa (oOpa3oBaHHE OcCalka,
BBIJICTICHHE Ta3a, OOpa3oBaHUE BOJbI), OMBITOB, WUIIOCTPUPYIOMIMX TMPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAaKLUN (FOPEHUE, PEAKLMU Ppa3IO0KEHUS, COCIUHEHHUs), PACIO3HABAHUE
HEOPraHWYEeCKMX BEHIECTB C IIOMOLIbIO Ka4yeCTBEHHBIX pEaKUUi Ha HOHBI, PpELICHUE
JKCIEPUMEHTAIIbHBIX 3aJau.

HemeTtaJliibl M MX cOeIMHEHUS

OO1mas xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOCHHUSI AaTOMOB, XapaKTEPHbIE CTEHNEHU
okucnenus. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB - TaJIOTCHOB. XUMHYECKHE
CBOWCTBA Ha TMpHMepe xJjiopa (B3aUMOAEHCTBHE C METAJUIaMH, HEMETaJUIaMH, IIeI0YaMH).
Xnoposogopon. CosisiHass KHCIOTa, XMMUYECKHE CBOMCTBA, MONy4YeHHE, NpUMeHeHue. [leicTBue
XJIopa ¥ XJIOPOBOJOpOJAa Ha OpraHM3M 4YelloBeKa. BakHelinne xJIOpuAbI M HMX HAXOXKAECHUE B
npupoe.

OOmast xapaktepuctuka »3ieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHuss. CTpoeHHe U (uU3MUYecKHe CBOWCTBA IPOCTHIX BEIIECTB -
KHCJIOPOAA U Cepbl. AJUIOTPONHbIE MOAUMUKALIMY KUCIOPOA U Cepbl. XUMHUYECKHE CBOMCTBA CEPHI.
CepoBoniopoJ, cTpoeHue, Gu3n4ecKue U XUMUIecKue cBoiicTBa. OKCUAbI Cepbl KaKk MPeJCTaBUTENN
KUCIIOTHBIX OKcHAoB. CepHas Kuciora, (U3MUECKHMe U XUMHYECKHE CBOicTBa (oOmme Kak
NpeACcTaBUTeNs Kiacca KHCIOT M crnenuduyeckue). XUMHUECKUE PEaKLUHU, JIeXKAIHMe B OCHOBE
HNPOMBIIIJIEHHOrO crocoba MoydeHus: cepHod kuciorel. IIpumenenue cepHoii kucnotsl. Comu
CEpHOM KHCIJIOTHI, KAUECTBEHHAs peaklus Ha cyiab(ar-uoH. HaxoxneHue cepbl U €€ coeqUHEHUN B
npupojie. XMMHUECKOE 3arps3HEHNE OKPYKAIOIICH Cpellbl COSAMHEHUSIMU CEPhI (KUCIOTHBIE TOXK/IH,
3arpsi3HEHHE BO3/4yXa M BOJOEMOB), CIOCOOBI €T0 MPeI0TBPALICHHUS.

OOmast xapakrepuctuka »31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsSI AaTOMOB,
XapaKTepHbIE CTETIEHU OKHCIECHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE, PU3UUECKUE U XUMUUECKUE
cBoiictBa. KpyroBopor azora B mpupone. AMMHAK, ero (u3M4YecKHe M XHMHYECKHE CBOMCTBA,
MOJYUYCHHUEC U IPUMCHCHUC. Conu AMMOHHUsA, UX (1)I/I3I/I‘{€CKI/IG 1 XUMHYCCKUEC CBOﬁCTBa, IIPUMCHCHHUE.
KauecTBeHHass peakuuss Ha WMOHBI aMMOHMA. A30THas KHUCIOTa, €€ NOIydYeHue, (U3NUECKUue u
XMMHYECKHE CBOMCTBa (0OLIMe Kak IpeACTaBUTENs Kiacca KHCIOT M clenu(UYecKue).



Hcnonmp30BaHNe HUTPATOB W COJICH aMMOHHUS B Ka4eCTBE MHHEPAIBHBIX YIOOpPEHHH. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEeH Cpeabl COSMHEHUSIMH a30Ta (KHCIOTHBIE JOXKIH, 3arpsi3HEHNE BO3/yXa,
no4Bbl U BOA0EMOB). Pochop, amtorponnsie Moaudukanun Gochopa, GuznyecKkue U XUMUIECKHE
cBorictBa. Oxcup dochopa (V) u dochopHas kuciora, GU3MUECKUE U XHUMHYECCKHUE CBOWCTBA,
nonyuyenue. Mcnons3oBanue GpocharoB B kauecTBe MUHEPATIBHBIX YIOOPEHHIA.

OO0mas xapakTepucTuka d3JIeMeHTOB A-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHM OKUCICHHs. YTJIEpOJ, aUIOTPONHble MOAM(HKAIMM, pacnpoCTpaHEHHUE B
npupojie, puU3NYeCKue W XUMHUYECKue cBoicTBa. Ancop6ius. KpyroBopoT yriepojna B mpupoie.
Oxcunpl yriepoaa, ux (U3NYECKHe M XUMHUYECKHE CBOWCTBA, JEWCTBHE HA >KUBBIE OPTraHU3MBI,
NOJy4YeHHEe M TMpHUMEHEHHe. DKOJIOTMYeCKHe MpoOJeMbl, CBsi3aHHBIE ¢ OKcuaoMm yriepoma (IV),
THIIOTE3a TII00aIbHOTO MOTEIJICHNsT KIIMMaTa, TApHUKOBBIA AP QeKT. YroabHas KUCIOTa U €€ couy,
ux (U3NUECKUe U XMMHUYECKHE CBOICTBa, MOJlydyeHHE M MpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-uoHbI. Vcrnonb3oBaHne KapOOHATOB B OBITY, MEIHMIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavanbHbIe TOHATHS OO0 OPraHMYECKUX BEHIECTBAX KaK O COEJAMHEHUSX yriepona
(MertaH, 3TaH, YTHICH, alleTUJICH, ATAHOJ, TJIHMIEPUH, YKCycHas kucioTa). [IpupoaHbie HCTOYHUKU
YIJI€BOOPOIOB (Yroiib, MPUPOIHBIN Ta3, HePTh), IPOIYKTHI UX HepepaboTKH (OEH3HMH), UX POJb B
OBITYy M TPOMBINUICHHOCTH. [lOHSTHE O OHMONOTMYECKHM BAXKHBIX BEIIECTBaX: >KHpax, Oenkax,
yriaeBoJax - M HMX pOJM B IKU3HU 4YeIOBEeKa. MaTepuanbHOE €IWHCTBO OpPTaHMYECKUX H
HEOPraHUYECKUX COEIUHEHUN.

KpemHuii, ero ¢pusndeckue 1 XMMU4YeCKHe CBOWCTBA, MOJTy4YeHue u npuMeHenne. CoequHeHus
KpeMHHs B npupojne. OOmue npencraBieHus o0 okcunae kpemuus (IV) u KpeMHHEBO# KucioTe.
Cunukatel, WX HWCHOJB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeilne cTpouTeIbHbIe
MaTepuaiabl: KepaMuKa, CTEKJIo, IEeMEHT, OeToH, kene3o00eroH. IlpoGneMsr Ge3omacHOTro
UCTIOJIb30BaHMSI CTPOUTEIBHBIX MaTEPUAIIOB B TOBCETHEBHOM KHU3HH.

Xumuueckuii IKCnepumenm:

U3yyeHHe 00pa3l0B HEOPraHWYECKHX BEIIECTB, CBOWCTB COJISTHOM KHCJIOTHI, NPOBEICHUE
KaueCTBEHHBIX pPEAKIMi Ha XJOPUA-WUOHBI M HAOIIOACHHE TPU3HAKOB HMX IMPOTEKAHMS, OIBITHI,
oTpaxkamomue (PU3NIECKHe W XUMHUYECKHE CBOMCTBAa TallOTEHOB W HMX COCAMHEHUH (BO3MOKHO
WCTIOJb30BAaHUE BHEOMATEPHANIOB), O3HAKOMJICHHE C O0Opa3laMH XJIOPUAOB (TaJOT€HUIIOB),
O3HaKOMJIGHHE C oOpasmamMu ceppl M €€ COeAMHEHHSAMH (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATepHUaIoB),  HaOMIoIeHWEe  mporecca  OOyrIMBaHMSA — caxapa  TOJ  JeHCTBHEM
KOHIICHTPUPOBAHHOM CEpHOW KHCIOTHI, M3YYE€HHE XHMHYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, NPOBEACHUE KAYECTBCHHOW pEaKIMu Ha CyabparT-uoH W HaONIoJeHUe IpH3HaKa e€
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKHMMHU CBOWCTBaAMH a30Ta, ¢ochopa M WX COCTUHEHUIH
(BO3MOXHO HCIIOJIb30BAaHHE BHUAEOMATEpUAIOB), 00Opa3laMu a30THBIX U (OCHOPHBIX yTOOpEHMH,
noJlyyeHue, coOMpaHue, paclo3HaBaHue U U3y4eHHe CBOMCTB aMMHaKa, MPOBEACHHE KaueCTBEHHBIX
peakuuii Ha MIOH aMMOHHMSI U (pochaT-uOH U U3yueHHUe MPU3HAKOB UX MPOTEKAaHUs, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIbI0O (BO3MOXHO MCIIOJIb30BAHME BHICOMATEPHAIIOB),
U3y4eHHE MOJeNiell KpUCTAJUINYECKUX PemETOK anMasa, rpadura, (yuiepeHa, 03HAKOMIICHHE C
IpOIIECCOM  AACOPOIMM  PACTBOPEHHBIX BEINECTB AKTHBUPOBAHHBIM YITIEM M YCTPOHCTBOM
NpOTHUBOTAa3a, MOJy4YeHHe, cOOMpaHMe, PAacHO3HABAaHME M W3y4YE€HHE CBOWCTB YITIEKMCIIOTO Ta3a,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMii Ha KapOOHAT M CWJIMKAT-HOHBl M W3YYCHHE TPU3HAKOB HUX
MPOTEKaHUs, O3HAKOMJICHHE C TPOAYKIHMEW CHJIMKATHOW TPOMBIIUICHHOCTH, pEIICHHE
AKCIIEPUMEHTANIbHBIX 33]a4 Mo TeMe «BakHelre HeMeTaIbl M UX COSAMHEHUS».

MeTtaibl M MX COeUHEHUSI



OO01m1ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB - METAJIOB HA OCHOBAHUH UX ITOJIOKEHHS B
[lepuognueckoit cucreme xumuuyeckux osnemeHTOB [[. M. MenaeneeBa W CTPOCHHUS aTOMOB.
Crpoenue MerauioB. MeTaiinyeckas CBs3b W METAJUIMYECKash KPUCTAUIMYECKAash pEeLETKA.
ONEKTPOXUMUYECKUHN ANl HANIPSKEHUM MeTalmoB. Du3nueckue U XuMHUUECKUE CBONCTBA METAILIOB.
O6mue crnocoOsl mony4yeHUs MeTawioB. [loHATHE O KOPpPO3MM METAIJIOB, OCHOBHBIE CIIOCOOBI
3aIUThI UX OT Koppo3uu. CruiaBbl (CTajb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIUIEHHOCTH.

[Ilenounble MeTaJIBL: NosoxkeHUe B [lepuoanueckoil cuctemMe XuMU4YeCKUX 3eMenToB /1. U.
MeHnneneeBa, CTpOEHHE UX aTOMOB, HaXOXKACHHUE B Npuposae. Ousnueckne 1 XMMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kamusi). OKCHIBI U THAPOKCUIBI HATpUS U Kanus. [IpuMeHeHne menouHbIx
METaJUIOB U UX COCIUHEHUH.

[I{erouHO3eMENBHBIE METAJIIBI MAarHUM M KaJblUU: IOJ0KeHHE B llepromudeckoi cucreme
xumuueckux snemeHToB JI. M. MeHneneeBa, cTpoeHHME HMX aTOMOB, HAaXOKIEHHE B IMPUPOAE.
duznyeckue U XMMHUYECKHE CBOWCTBA MarHus M Kaiuplus. BakHelne coelMHEHHUs KaJbLus
(oxcun, ruaporcu, coiu). KECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHeHHS.

Amomunuii: nonoxenue B Ilepuoamueckoil cucreme xumudeckux snemenros I, M.
MeHpeneeBa, CTpoeHUE aTOMa, HAXOXJIEHHE B mpupoje. Puznueckue M XUMHUYECKHE CBOICTBa
amroMuHMS. AM(OTEpHBIE CBOIICTBA OKCHIA U THIPOKCH A ATFOMUHUSI.

XKeneso: nonoxenue B [lepuoanyeckoit cucreme xumudeckux snemeHToB J[. . Menneneena,
CTpPOEHHE aToMa, HaxoxkAeHue B npupoae. dusnyeckue n XuMUUecKkue CBOMCTBA xene3a. OKCUbl,
ruapokcuabl U conu xkenesa (II) u sxenesa (I1I), ux cocra, cBOKCTBA U MOTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMi METAJJIOB U CIUIABOB, HX (PM3MUECKUMH CBOHCTBAMU, U3yYEHHE
pEe3y/IbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIONB30BAaHHUE BHCOMATEPHAIOB), 0COOECHHOCTEH
B3aMMOJEHCTBUS  OKCHJAa KadblMd M HaTpus C BOJAOW  (BO3MOXKHO  MCIIOJIb30BaHME
BUJICOMATEPUAJIOB), UCCIIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCAa TOPEHMSI JKETIe3a B KUCIOPOE
(BO3MOYHO HCIIOJIb30BAHNE BHIEOMATEPHAIIOB), TIPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX peakluii Ha
WOHBI: MarHus, KalbIus, amfoMunus, nunka, xenesa (I1) u kenesa (III), mexu (1), HaGmoneHue u
OMHCaHWE TPOIECCOB OKPAIIMBAHUS ITUIAMEHW HWOHAMHU HATpUsS, Kalus M KaJIblus (BO3MOXKHO
MCTIOJIb30BAaHUE BUEOMATEPHUAJIOB), UCCIIEIOBaHIE aM(POTEPHBIX CBOWCTB THAPOKCUAA ATFOMUHUS U
TUAPOKCHIA LIMHKA, PEIICHHE 3KCINEPUMEHTAIbHBIX 3aJlay Mo Teme «BakHelliume Merayuibl U UX
COCMHEHUSI.

X¥MHUA U OKPYXKAWIIASA Cpeaa

BemectBa m MmaTtepuansl B MOBCEIHEBHOM >KM3HHM 4ejoBeKa. be3omacHoe HCHOiIb30BaHHE
BEIIECTB W XHMHUYECKHX peakuuii B ObITy. IlepBas momomp NpH XHMHUYECKUX OXKOTrax |
OTpAaBJICHHUSX.

XHUMUYECKOE 3arpsi3HEHUE OKpyKarolled cpelsl (IpeneiabHas JOMyCTUMas KOHIEHTpaLs
BeulecTs, Aanee - [1/1K). Ponb xumuu B pelieHuu 3K0JI0rHUeCKUX MpoOeMm.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3IoB MaTepHUajIoB (CTEKIIO, CTIaBbI METAIIOB, TOJIMMEPHBIE MaTEPHAIIBI).

Mesicnpeomemmnuie ceasu

Peanuzanust MexXnpeaMeTHBIX CBA3CH MpU M3YYEHUHM XMMHUHU B 9 Kjacce OCYIIECTBIISIETCS
4yepe3 MCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHW, TaK W TIOHATHH, SBIISIONIUXCS
CHUCTEMHBIMU JJIS OT/ACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAyUHbIE MOHATHSA: HAay4HBIA (DaKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CUHTE3, KJIacCu(UKaLKs, TePUOIUIHOCTh, HAOIIOAEHUE, SKCIIEPUMEHT, MOJIETMPOBAHKE, U3MEPEHHE,



MO/IEIIb, SIBJICHHE, TAPHUKOBBINA 3P PEKT, TEXHOIOTHS, MATEPUAIIBI.

dusnka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, H30TOIIBL,
PalMOaKTUBHOCTh, MOJICKYJIA, SJICKTPUIECKUH 3apsi]], POBOJIHUKH, TOJYIIPOBOIHUKH, JUIICKTPHKH,
(doTo31eMEHT, BeLEeCTBO, Telo, OO0BEM, arperaTHoOe COCTOSHUE BeIleCTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAJUIMYECKAsI PEHIETKA, CIUIaBbl, (PU3NUECKUE BEIIMYUHBI, SAHMHUIBI U3MEPEHUS,
KOCMHUYECKOE IPOCTPAHCTBO, MIAaHETHI, 3BE3/1b1, COMHIIE.

buonorusa: ¢orocunres, napixaHue, Ouocdepa, 3KOCHCTEMA, MHHEpAIbHbIE YIOOPEHHUS,
MUKPODJIEMEHTBI, MAKPOJJIEMEHTHI, TUTATEIbHBIC BEIIECCTBA.

I'eorpadus:  atmocdepa, ruapocdepa, MUHEPaITbl, TOPHBIE TIOPOIBI, TTOJIC3HBIC
HCKOIIaeMbI€, TOITMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yueHne XuMuM Ha YpOBHE OCHOBHOTO O0IIIEro 00pa3oBaHUs HANIPABICHO HA JOCTIKEHHE
JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTAaTOB.
B pesynbraTe u3ydenus UMKy Ha ypoBHE OCHOBHOTO 00IIET0 00pa3oBaHus y

oOyuatomerocst OyayT copMUpOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIbTATHI B YACTH:

1) naTpHOTHY€eCKOr0 BOCIUTAHMS:

- TpOSIBICHHE HHTEpeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHMIO POCCUICKOU

du3nUecKoil HAyKH;

- IEHHOCTHOE OTHOIIEHHE K JTOCTHKECHUSAM POCCUICKHUX YUEHBIX--(DU3UKOB;

2) rpa:kIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSL:

- TOTOBHOCTh K AKTUBHOMY Y4YaCTHUIO B OOCYXJEHMHM OOIIECTBEHHO 3HAYUMBIX H

TUYECKUX MPOOJIEM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUH (DU3HKHY;

- OCO3HAHME BaXXHOCTU MOPAJIbHO--3TUYECKUX MPUHILIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) 3cTeTMYECKOro BOCTIUTAHUSA

- BOCIPHUATHE OCTETUYECKHX KauyecTB (M3MYECKON Haykh: €€ TapMOHUYHOTO

MOCTPOCHUS, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) 1IeHHOCTH HAYYHOT' 0 TIO3HAHMS:

- OCO3HAHHUE IIEHHOCTU (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUDA,

OCHOBBI Pa3BUTHUSI TEXHOJIOTUM, BAXKHEHIIIEH COCTABISIOIEHN KYIbTYpbI;

- pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTH, MHTEpPeca K  HCCIIEAO0BATEIbCKON

JeSTENIbHOCTH;

5) popmupoBanus KyJIbTYpbI 310POBbS M SMOLMOHAJIBLHOI0 0JIArONOTYYHs:

- OCO3HAHHUE IIEHHOCTU 0€30I1aCHOro 00pa3a *HM3HHU B COBPEMEHHOM TEXHOJIOI'MYECKOM

MHUpPE, BaKHOCTU MpaBHJ OE€30MaCHOTO NOBEJIEHUS Ha TPAHCIOpPTE, Ha Joporax, ¢

AIIEKTPUYECKUM U TEIUIOBBIM 000PYI0BaHUEM B IOMAIIIHUX YCIOBUSX;

- c(OpMUPOBAHHOCTb HaBbIKA pe(dIEKCUU, NPU3HAHME CBOErO IpaBa Ha OMIMOKY U

TAKOTO e MPaBa y APYroro 4eiIoBeKa;

6)TPy/10BOT0 BOCIIUTAHUS:

- AKTHBHOE Yy4YaCcTHE B pEIIEHUH TMPAKTHUYECKHX 3amad (B paMKax CEMbH,

o0pa3oBaTeNbHOM OpraHU3allii, TOpOJAa, Kpas) TEXHOJOTUYECKOW W COIMAIBLHOM



HaIpaBJICHHOCTH, TPEOYIONMINX B TOM YHUCIE U (PU3NICCKUX 3HAHU;

- HHTEpEC K MPAKTHYECKOMY M3YYCHHIO TPO(eCCHid, CBSI3aHHBIX ¢ (DU3UKOMH;

7) 3KOJIOrM4eCKOro BOCIIMTAHMSI:

- OpHCHTaIUsl Ha TPHMCHECHHE (PU3NYECKMX 3HAHWKM JJIs PEIIeHHs 3aaad B 00JiacTh
OKPY)KaI'OH_Ief/'I Cp€abl, IIaHUPOBAHUS ITOCTYIIKOB U OLICHKH WX BO3MOKHBIX HOCHCILCTBI/Iﬁ
JUISL OKPYKAIOIIEH cpebl;

- OCO3HAHME TI00aTBFHOTO XapaKTepa YKOJOTMYECKHUX MPOOJIEM U MyTeH UX PeIIeHHUS;
8) aganTanuu K U3MEHAIIMMCS YCIOBHAM COLMAIBHON U IPUPOAHOM

cpeasbl:
- HOTPeOHOCTh BO B3aMMOAEHUCTBUU IIPU BBIIOJIHEHUH UCCIIEOBAHUM U IPOEKTOB
¢$u3nUecKoil HANMPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHHUSM APYTHX;
- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUECKYIO AESTEIbHOCTD;
- OTpeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YuCIie (OPMYIUPOBATH UCH,
MOHSTHSI, TUTIOTE3bI O PU3UYECKUX 00BEKTaX U SIBICHUSAX;
- OCO3HaHHE Ae(PUIIMTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
- IUTAHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETECHUN HOBBIX (PM3MUECKUX 3HAHHIA;
- CTpEMJIEHUE aHAJIN3UPOBATh U BBISBIIATH B3aUMOCBS3U IPUPO/IbI, 00IIeCTBA U
9KOHOMHKH, B TOM YHCJIE C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUI,
- OLIEHKAa CBOUX JIEUCTBUI € Y4ETOM BIMSHUS Ha OKPY’KAIOIIYIO CpEy, BO3MOMXKHBIX

[JI00AJIBHBIX TTOCIIEACTBUM.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbpTare ocBOEHUs IPOrpaMMBbl 110 XUMUHU Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHuUs
y oOyuaromerocs OynyT chOpMUpOBaHBI MeTanpeAMeTHBbIE Pe3YJabTaThl, BKIIOYAOIINC
MO3HABATEJIbHBIC YHUBEPCAIbHBIC YUeOHbIEC EHCTBUS, KOMMYHUKATHBHBIC YHHUBEPCAIbHBIC YUeOHbIE
NEeHCTBUSL, PEryIsTUBHBIE YHUBEPCAIbHbIE YUEOHbIE TEHCTBUS.

IMo3naBaTebHBbIE YHUBEPCATbHBIE YUeOHbIE J1eiicTBUS
Ba3oBble JJornueckue aeiicTBHUA:

* BBIABJIATH U XapaKTePH30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUN);

* YCTaHaBIMBATh CYLIECTBEHHBIH MpPU3HAK KJIAacCU(PUKALUKM, OCHOBaHUS s 0000IIeHHS WU
CpaBHEHUS;

* BBIIBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHMs B paccMaTpuUBacMbIX (akTax, TaHHBIX M
Ha6J'IIO,HeHI/I$IX, OTHOCAIIUXCA K (i)I/I3I/I‘IeCKI/IM SIBJICHUAM,

¢ BBIABJIATH NPUYUHHO--CIICACTBCHHBLIC CBA3U NPU HU3YUCHHHU (1)I/I3I/I‘ICCKI/IX SIBJICHUM U ImpoueccoB,
ACJIaTb BBIBOAbI C HCIIOJIB30BAHUCM JACAYKTUBHBIX W HWHAYKTHBHBIX YMOBaKHIOquHﬁ, BBIIBUT'ATH
THUIIOTE3bI O B3AUMOCBA3AX (i)I/I?)I/ILIeCKI/IX BCJIIMYNH,

* CaMOCTOSITENIbHO BBIOMpaTh croco0 pemeHus y4eOHOH (¢u3ndeckoil 3amaun (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB peEIleHMs, BbIOOp Hambojee MOAXOAALIETO C y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3zoBrle ncciegoBarebCKue AeiiCTBHA:

* HCIOJb30BaTh BOIIPOCHI KAK HCCIIEA0BATEIBCKII HHCTPYMEHT ITO3HAHUS,

* TPOBOJUTH IO CAMOCTOSITEJIBHO COCTAaBICHHOMY IUIAHY OIIBIT, HECJIOXHbBIH (usndeckuii



SKCIIEPUMEHT, HEOOJIBIIOE UCCIIe0BaHNE (PU3NYECKOTO SIBJICHUS;

* OIECHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAILMIO, TOJIYYEHHYI0 B XOJe
WCCIIEIOBAHMSI UJIN SKCIIEPUMEHTA;

*  CaMOCTOSTEIBHO (QOpMYyIHUpPOBaTh OOOOIIEHHWS W BBIBOJABI IO pPE3yJbTaTaM MPOBEAEHHOTO
HaOJII0IEHUS, OTIBITA, UCCIICI0OBAHUS;

* IPOTHO3MPOBATH BO3ZMOKHOE JanbHelee pa3BUTHE (PU3NUYECKUX
MIPOIIECCOB, A TAK)KE BBIABUTATH MPEATIONOKEHHS 00 MX pa3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.
Pa6ora ¢ undopmanueii:

* TIPUMEHSTH Pa3IMYHbIE METO/bI, HHCTPYMEHTHI U 3alpoChl MPH MOUCKE W 0TOOpe MH(pOpMaIu
WM JaHHBIX ¢ YYETOM MPEIIOKEHHON Y4eOHO# pr3nudeckol 3a1auu;

* AHATU3UPOBATh, CUCTEMATH3UPOBATH M HHTEPIPETUPOBATh MH(DOPMAIMIO PA3IUYHBIX BHUIOB H
(bopM npencTaBIeHHS;

* CaMOCTOSITENILHO BHIOMPATh ONTUMAJIBHYIO (OpPMY MPEICTaBICHHS
nH(GOPMAIIMU 1 WLTIOCTPUPOBATH pElIaeMble 3a1a41 HECJIO)KHBIMH CXEMaMH,
JrarpaMMaMy, HHOM rpauKoi ¥ UX KOMOMHAIUSMU.

KoMMmyHnkaTHBHbIE YHHBepPCaJIbHbIe y4eOHbIe 1eliCTBUS:

* B X0JIe 00CYX/IeHUs1 yueOHOTro MaTepuaa, pe3yabTaToB JJa00paTOPHBIX

paboTt u MIPOEKTOB 337aBaTh BOIIPOCHI 0 CYIIECTBY 00OCYyKIaeMOl TeMbI U
BBICKa3bIBaTh WICH, HAlCJICHHbIE Ha peIleHHe 33Ja4dl W MOAJepKaHue OJiaroxenaTeabHOCTH
0OIIEeHHS;

* COIOCTaBJIATH CBOM CYXIEHHS C CYXICHHSAMU IPYTUX YYaCTHHKOB JIUAIIOra, OOHApYXHBATb
pas3nuyme U CXOJCTBO MO3UIIN;

* BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

* TyONMYHO TMPENCTABIATh PE3yAbTAThl BBIIOJIHEHHOTO (PU3UYECKOTO ONbITa (IKCIEPUMEHTA,
WCCIIEIOBAHMS, TIPOEKTA);

* TOHWMAThH U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U MHIWBUYaJIbHOU PabOTHI IPU PEIICHUN
KOHKPETHON (PU3UYECKOM MTPOOIIEMBI;

* MPUHUMATH L€ COBMECTHOM IEATEIHHOCTH, OPTaHMW30BBIBATH ACUCTBUSA MO €€ MOCTHKCHHIO:
pacnpenenaTs poiu, 00CYKAaTh MPOIECCH M PE3yIbTaThl COBMECTHOM pabOThI, 0000IaTh MHEHUS
HECKOJIBbKHX JTIOACH;

* BBINOJIHATH CBOIO YacTh pabOTHI, JOCTUrasi KAUECTBEHHOTO Pe3yJibTaTa M0 CBOEMY HAaIPaBICHUIO
Y KOOPJMHHUPYS CBOM JIEHCTBUS C IPYTUMH YWICHAMH KOMaH[IbI;

* OILICHMBATh KayeCTBO CBOETO BKJIa/Ja B OOIIMH MPOAYKT MO KPHUTEPHUSM, CaMOCTOSTEIBHO
c(OpPMYIIMPOBAaHHBIM YYaCTHUKAMU B3aUMOACHUCTBUSL.

PeryasitTuBHbIe yHUBepcaibHble yueOHbIe AelcTBUS

Camoopranmu3anus:

* BBIBIATH MPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyallUsX, TpPeOYIOIUMX MJIs pelleHHs
¢bu3nUecKnX 3HaHU;

* OpPHUEHTUPOBATHCSA B PA3IUYHBIX IOAXOJAX NPUHATUS PEIICHUN (MHIMBUOYaIbHOE, NPHUHATHE
pelIeHus B TpyIIe, IPUHATHE PELISHUI IpyIoi);

¢ CaMOCTOATCIbHO COCTABIATH AJITOPHUTM PCUHICHHUA (1)PI3PI‘{CCKOI>'I 3ala4m HUJIH I1IJIaHa UCCICIOBAHUA C



Y4ETOM HMMEIONTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBaTh MpejiaracMbie
BApUAHThI PELICHUM;

* JIeJaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHATBHBIA HHTEIEKT:

* 1aBaTh aJICKBATHYIO OIICHKY CUTYallM{ U TpeJijiarath 1mjiaH e€ N3MCHCHHUS,

* OOBSCHATH MPHUYUHBI JOCTIKCHUS (HETOCTHXKEHUS) PE3YNbTaTOB JEATEIHLHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY;

* BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh (B TOM 4YHCJIIC B XOJ[ BBITIOJHEHHUS (DU3HUECKOTO
WCCIICIOBAaHMS WJIM TPOCKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHUBIIMXCS CHTYAIlHH,
YCTaHOBJICHHBIX OIMNOOK, BOSHUKIIUX TPYIHOCTEH;

* OILICHUBAaTh COOTBETCTBUE PE3YJIbTATA 1IETTH U YCIOBUSIM;

* CTaBUThH CeOsl HA MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WU JUCKYCCHU Ha HAYYHYIO TEMY,
IMOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY APYTOTO;

* TMpHU3HaBaTh CBOE MPaBO Ha OIIMOKY MpH peuieHHH (U3UYECKHUX 3a]ad WKW B YTBEPKACHUAX Ha
Hay4HbIE TEMbI M TAKOE e MPaBO JPYroro.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHMIO OO0S3aTEIbHOIO  COJEpIKAHUS,
YCTaHOBJIEHHOTO JAHHOW NpUMEpPHON pabodell NporpaMMoii, BbIIEIAIOT: HaAyYHbIE 3HAHUS, YMEHUS U
CIIOCOOBI JEUCTBHH, crienu(pHUUecKue s yueOHOro npeamera «XuUMHs», BHJbI JAESITEIbHOCTU 10
MOJIy4YEeHUIO HOBOTI'O 3HAHHUS, €r0 MHTEpIpeTaluu, NpeoOpa3oBaHUIO U MPUMEHEHUIO B PAa3JIMYHBIX
y4EOHBIX M HOBBIX CUTYallUsIX:

*[IPEJICTABJICHHE O 3aKOHOMEPHOCTSAX M IO3HABA€MOCTH SBJICHUH NPUPOAbI, MOHUMaHHE
O0OBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMIIOHEHTa O0IIel KyJIbTYphl U MPAKTUYECKOH JEATEILHOCTH YEIOBEKa B YCIOBHUAX COBPEMEHHOTO
00I11eCTBa; MOHUMAHUE MECTAa XUMHUH CPEIH JPYTrUX €CTECTBEHHBIX HAYK;

*BJIQJICHUE OCHOBAaMH TMOHATHMHOIO ammapara ¥ CHMBOJMYECKOIO S3bIKa XUMHUM JUIS
cocTaBieHHs (POpPMyJl HEOPTaHUYECKHX BEILECTB, YPABHEHUH XMMHUYECKHX peakluil (¢ omnopoil Ha
QITOPUTM Y4eOHBIX JCHCTBHUIT); BiajeHHe OcHOoBaMH xumHueckor HomeHkiaatypsl (IUPAC u
TPUBUAJIBHOW) M YMEHHE HCIIONIb30BaTh €€ Ui pelIeHus Yy4eOHO-TIO3HABATENbHBIX 3a1ad C
MIOMOIIBIO YYHUTENSI; YMEHHE UCIIOJIb30BaTh MOJEIH Uil OOBSICHEHUS] CTPOSHHUS aTOMOB M MOJIEKYJI
10 JITOPUTMY C ONOPOI Ha OTIpEIeNICHUS;

*I[IPEJICTABJICHUE O CUCTEME XUMHMUYECKHX 3HAHUN U YMEHHUE C TIOMOUIBbIO YUUTENS IPUMEHSTh
CHCTEMY XMMHUYECKUX 3HAHWU /ISl YCTAHOBJICHHUS B3aUMOCBSA3EH MEXAYy M3Y4YEHHBIM MaTEpUaIOM U
IIPY TOJTYYEHUH HOBBIX 3HAHUH, a TAK)Ke B POIIECCE BBHIOIHEHUS YUeOHBIX 3aJaHUi U 1TpH padoTe ¢
UCTOYHUKAMU XUMHUYECKON MH(OpMALMU, KOTOpas BKJIIOYAET:

Ba)XHEHIINE XMMUYECKHE IOHATUS: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKyJa, BEILECTBO,
IPOCTOE U CJIOKHOE BELIECTBO, OJHOPOJHAS U HEOJHOPOJHAsS CMECh, OTHOCHTEIbHbIE aTOMHAas U
MOJIEKYJISIpHAasi MAacchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsl Macca, MOJSIPHBIH 00bEM, OKCHUJ,
KHUCJIOTa, OCHOBaHHE, COJb (CpeAHsAs), XMMHUYECKas peaklMs, PEeaKLUU COCIUHEHMs, PEeaKLUU
pa3loKEHUs,, peaklUM 3aMELICHUs, peakuuu OoOMeHa, TemIoBoM 3((deKkT peakuuu, 3K30- U
SHJIOTEPMHUYECKHE DPEAKIMHU, PacTBOpP, MaccoBas IO XUMHUYECKOTO JJIEMEHTAa B COEAMHEHMHU,
MaccoBasi OISl ¥ MPOIEHTHAsT KOHIIEHTPAIMs BEIIECTBA B PAacTBOpPE, AP0 aTOMa, HIIEKTPUYECKHUM
CJIOM aTtoma, aTOMHas opOuTangb, pPagHyCc aToMma, BaJEHTHOCTb, CTENECHb OKUCIIEHUS, XUMHUYECKas
CBSI3b, JJIEKTPOOTPHIATEIIFHOCTh, MOJSPHAS M HEMOJspHAs KOBAJEHTHAs CBA3b, HMOHHAs CBS3b,



METaJJIMYecKasi CBA3b, KpPUCTAJUIMUECKas peuieTka (aToMHas, HMOHHAs, MeTauIn4ecKas,
MOJIEKYJIIpHAsi), WOH, KAaTHOH, AHHWOH, OJJIEKTPOJUT U HE JIIEKTPOJUT, AIIEKTPOIUTHUECKAS
TMCCOLMAIINS, PEAKIIM HOHHOTO OOMEHA, OKHUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKIH, OKUCITUTENb
U BOCCTAaHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHHE, JJIEKTPOJIU3, XHUMHUYECKOE paBHOBECHE,
oOpaTUMble ¥ HEOOpAaTUMBIE PEaKIHH, CKOPOCTh XUMHUYECKOW PeaKIMu, KaTaau3aTrop, NpeaeiabHO
nonyctumas konnentpanus (ITJK), koppo3us MeTamios, CIJIaBsbl;

OCHOBOITOJIATAIOIINE 3aKOHBI XUMUU: 3aKOH coxpaHeHusa maccol, [lepunonnueckuii 3axoH /1. U.
MeneneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo;

TEOPUU XUMUHU: aTOMHO-MOJIEKYJISIpHAsI TEOPHSI, TEOPHUS DIIEKTPOTUTHUECKON
JUCCOLMAIMM, a TaKKe TMPEeACTaBICHUS O HAy4YHBIX METoJaxX T[O3HaHUSA, B TOM 4YHCIIE
SKCIIEPUMEHTAIbHBIX M TEOPETHUYECKUX METOAAX MCCIIECIOBAHMS BEIIECTB U M3YYCHHUS XUMHUYECKUX
peaKIIuif;

*Ipe/ICTaBJIEHUE O MEPUOJUUYECKON 3aBUCHUMOCTU CBOICTB XMMHUYECKUX 3JIEMEHTOB (paauyc
aToMa, AJIEKTPOOTPULIATENIBHOCTD), MPOCTBIX M CIJIOKHBIX BELIECTB OT IOJIOKEHUS 3JIEMEHTOB B
[lepuoaunueckoit cucreMe (B MaJIbIX NEPUOAAX U IJIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToMa; yMEHHE OOBSACHATH CBS3b IOJIOKEHHS 3JeMeHTa B [lepuonndeckoil cuctemMe ¢ 4HUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsjl spa, oOIee Ynucio
AJIEKTPOHOB), PACHpPEIECIEHUEM 3JEKTPOHOB I10 3HEPreTUYECKHM YPOBHSIM aTOMOB IEPBBIX TpPex
NIEPUOJIOB, KU M KaJIBIHS; KIACCH(PHUIUPOBATh XUMUYECKHE SJIEMEHTHI C ONOPOI Ha ONpeAeIeHUs
(U3UYECKOTO CMBICIIa IIU(PPOBBIX JAHHBIX EPUOAUYECKON TaOIUIIBI;

*yMEHHE KIACCH(PHUIMPOBATh XUMHUYECKHE JJEMEHThI, HEOpraHHMYeCKHWe BeIIeCTBa U
XUMHUYECKHE PEAKIMH C OMOpPOM Ha CXEMbl; ONpENeNATh BAJIEHTHOCTh U CTENEHb OKHUCICHHS
XUMHYECKHUX JJIEMEHTOB, BHUJ XHUMHYECKOM CBS3M M THUN KPUCTAUIMYECKOH CTPYKTYpHl B
COEJMHEHMSIX, 3apsi/l MOHA, XapakTep CpeAbl B BOJHBIX PAaCTBOPAX BEIIECTB (KUCIIOT, OCHOBaHUI),
OKHCJIMTENb U BOCCTAHOBUTEINb 110 AITOPUTMY yUEOHBIX 1E€HCTBUIA;

* YMEHUE XapaKTEPHU30BATh C ONMOPOI HA cxeMy (PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KHCIOPOA, 030H, BOAOPO., rpaduT, anmas, KpeMHUH, a3ot, ¢pochop, cepa, XJI0op, HATPHIA,
KaJlui, MarHui, KanbLU{, aJOMUHUM, >KENe30) U CIOKHBIX BEILECTB, B TOM YHUCJIE HUX BOJHBIX
pacTBOpOB (BOAA, aMMUAaK, XJIOPOBOAOPO/, CEPOBOAOPOJ, OKCUIBI U TUAPOKCUABI MeTaioB | - 1A
rpynmn, amomuaust, meau (I1), uunka, xenesza (II u III), okeunwr yrnepona (II u 1V), kpemuus (I1V),
azota u gocopa (III u V), cepsl (IV u VI), cepuucras, cepHas, a3oTucTas, a3oTHas, (hocdopHas,
yrojpHas, KpEMHHEBAasi KUCIOTAa M UX COJIH); ONHUCHIBATh C ONOPOM Ha IJIaH M KIIIOYEBBIE CIIOBA;
YMEHHE MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HUX COCTaBa M
CTPOEHUS OCJIe MPEABAPUTEIHHOTO aHaIN3a 0]l PyKOBOACTBOM I€Aarora, NIpMMEHEHHE BEIIECTB B
3aBHUCHMOCTH OT UX CBOWMCTB, BOBMOXHOCTh MPOTEKAHUSI XMMHUYECKUX TPEBPAIICHUN B Pa3IUIHBIX
YCIIOBHSAX, BJIMSHHE BEIIECTB W XMMHUYECKHX IPOIECCOB HA OPraHW3M 4YeJOBEKa M OKPYKAIOIIYIO
MIPUPOAHYIO Cpeny;

*YMEHHUE COCTaBJIATH MO 00paslly, CXeMe, alrOPUTMY YUYEOHBIX JEUCTBUN MOJEKYJSPHbBIE U
HMOHHBIE YPAaBHEHMS peakuuii (B TOM 4YHCIe peakuuid HOHHOTO OOMEHa U OKHCIUTENbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLU), WLTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA M3yYEHHBIX KIJIACCOB /
IpyNI HEOPTaHUYECKUX BEILECTB, @ TAK)KE MOATBEPIKIAIOIIUX T€HETUYECKYIO B3aMMOCBS3b MEXIY
HUMU;

*YyMEHUE BBIYMCIATH OTHOCUTEIBHYIO MOJEKYISPHYI0O M MOJSPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0O XMMHUYECKOTO 3JI€MEHTa B COCJIMHEHHWH, MAaCCOBYIO JIOJIO BEIIECTBAa B PacTBOPE,
KOJINYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMoOpoi Ha ob1ue GOpMyIIbl; yMEHHE IPOBOJIUTH
pacdeTsl IO ypaBHEHHSIM XUMHUYECKHUX PEAKIINil 1 HAXOIUTh KOJMYECTBO BEIIECTBA, OOBEM M MacCy



peareHToB WM MPOAYKTOB PEAKIIUU C OTOPOH Ha 00pa3ell, AITOPUTM YUEOHBIX ACUCTBHIA;

*BJIIaJICHUE OCHOBHBIMH METOJaMH HAy4yHOTO TO3HaHHWA (HaONOJeHHe, HU3MEpeHue,
HKCHEPUMEHT, MOJEIHPOBAHUE) MPU H3YUYCHHM BEIIECTB M XUMHYECKHX SBJICHUH C OMOpOi Ha
QITOPUTM y4YeOHBIX ICHCTBUI; yMmMeHHE c(hOpMYyIHpOBaTh MpOOJIEMY W MPEUIOKUTH IYTH ee
peleHns ¢ IOMOIIBIO TIearora; 3HaHUe OCHOB 0€30MacHON pabOThl ¢ XUMHYECKUMH BEIIECTBAMH,
XUMHYECKOH MOCY/I01 1 JTab0paTOPHBIM 000pyIOBAaHUEM;

*HAMMYME TPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS W  OCYIIECTBICHHS  CIIEIYIOLINX
XMMUYECKHX JKCIIEPUMEHTOB TOJI PYKOBOJICTBOM YUHUTENsl C OOCYXICHHEM IulaHa padOThl WU
COCTaBJICHHEM TaOJUIIBIL:

U3yueHHe W OINucaHue (U3NYECKUX CBOICTB BEIIECTB; O3HAKOMJICHHME C (DU3MYECKHMMHU U
XUMUYECKUMU SIBIICHUSIMH;

OTIBITHI, WITFOCTPUPYIOLIHE MPU3HAKY TPOTEKAHUS XUMHUYECKUX PEAKIUii; H3yd4eHHe CIOCO0O0B
paszeneHust cMecei;

MOJIyYeHUE KHUCIIOpOJa M HM3YYEHHE €ro CBOICTB; IMOJyYeHHE BOJOPOJA M HM3YYCHHE €ro
CBOWCTB; IMOJIy4eHHE YTIIEKUCIIOTO ra3a M U3y4eHHEe ero CBOMCTB; MOIyuYeHHEe aMMHAaKa U M3y4YeHUE
€ro CBOMCTB;

MIPUTOTOBJICHWE PACTBOPOB C OIPENEICHHOW MAacCOBOH J/0JIell pPacTBOPEHHOTO BEILECTBA;
HCCIIeIOBAaHHE U OTIMCAHNE CBOMCTB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,;

NpPUMEHEHNE WHAWKATOPOB (JaKMyca, METWIOpaHxka U (eHondTanerna) s ONpeneeHus
XapakTepa cpelibl B paCTBOPaxX KUCIOT M MICTOYCH;

W3yueHHE B3aUMOJICHCTBHUS KHCJIOT C METaUIaMH, OKCHIAMH METaJUIOB, PACTBOPHUMBIMH M
HEPACTBOPUMBIMHU OCHOBAHUSIMH, COJISIMH;

MOJTyYCHUE HEPACTBOPUMBIX OCHOBAHMH; BBITECHEHHE OJIHOTO METaJlIa IPYTUM M3 pacTBOpa
COJIM; UCCIIeIOBaHHE aM(OTEPHBIX CBOWCTB TMIPOKCUIOB AIFOMUHHS U [IMHKA; PEIICHUE
AKCHEPUMEHTANIBHBIX 3314 10 TeMe «OCHOBHBIE KJIaCChl HEOPTAaHMYECKUX COCIMHCHUIN; PEIICHUE
HKCHEPUMEHTANIBHBIX 33/1a4 10 TeMe «DJIEKTPOIUTHYECKAST TUCCOLUAIIHS;

peleHre YKCIePUMEHTAIBHBIX 33]a4u M0 TeMe «BakHelIne HeMeTalulbl U UX COSAMHEHHS,
pellieHHe SKCHEPUMEHTANBHBIX 337a4 1o TeMme «BakHeimne MeTalibl M HMX COSAMHEHHS;
XMUMUYECKHE IKCIIEPHUMEHTHI, WILTIOCTPUPYIOIIUE MPU3HAKH MTPOTEKAHUs PEaKLUil HOHHOTO 0OMEHa;

KayeCTBEHHbBIE PEAKLUH Ha MPHCYTCTBYIOIINE B BOJHBIX PACTBOPAaX MOHBI: XJIOPUA-, OpOMHI-,
nomua-, cynear-, hocdar-, kapOOHAT-, CHIUKAT-aHUOHBI, THAPOKCHI-MOHBI, KaTHOHBI aMMOHWUSI,
MarHus, KaJbIus, aTlOMUHUS, XKenesa (2+) u xenesa (3+), mean (2+), MHKA;

YMEHHE MPEICTABIATh PE3yJbTaThl AKCIEPHUMEHTa B (opMe BBIBOJOB, J0Ka3aTElbCTB,
rpaMKOB U TaOJIUI] U BBISIBJISITH SMITUPUUECKUE 3aKOHOMEPHOCTH;

*BJAQJICHWE TIpaBWIaMH O€30MacHOr0 OOpalieHusi C BEMIECTBAMH, HWCIOJIb3YEeMbIMH B
MOBCEIHCBHOW JKWU3HU, a TaKKe NpaBWIaMU IOBEICHHUS B IEIIX COCPEKEHUS 370pPOBbS U
OKpYJKalollleld TNPUPOTHOW Cpe/bl; MOHMMaHWe Bpeaa (OMACHOCTH) BO3JACHCTBUS Ha IKHBBIC
OpraHu3Mbl ONPEICICHHBIX BEUIECTB, a TAKXKE CIOCOOOB YMEHBIICHHS M NPEAOTBPALICHUS HX
BPEIIHOTO BO3/ICHCTBHS; MOHUMAHUE 3HAYCHHS KUPOB, OEJIKOB, YIIIEBOJOB Il OPraHM3Ma YeJIOBEKa;

* BIAZICHHE OCHOBAMH XUMHUYECKOW TPAaMOTHOCTH, BKIIOYAIONICH YMEHHE TMPABUILHO
UCTIOJIb30BaTh HM3YYCHHBIC BEIIECTBA M MaTepuaibl (B TOM 4YHUCIE, MHHEpajbHbIE yHoOpeHus,
METaUIbl U CIUIABblI, MPOJIYKTHI MEpPepabOTKH TMPHPOJHBIX HCTOYHUKOB YIIEBOJOPOIOB (YIJid,
NPUPOJHOTO Taza, HEPTH) B OBITY, CETBLCKOM XO3SIMCTBE, Ha MPOU3BOACTBE; YMEHUE NPUBOIUTH
NPUMEPHI TPABUIIBHOTO UCTIOIh30BAHUS M3YUYCHHBIX BEIIECTB M MATCPHUAJIOB;

. YMEHHUE YCTAaHABJIMBAaTh CBS3M MEXKIY pEaTbHO HAOII0IaeMbIMA XUMHUECKUMHU
SBJICHUSIMH W TPOLECCAMHU, MPOUCXOIAINIMMU B MaKpO- M MHKPOMHpPE, OOBSICHATh MPUIHHBI



MHOT000pa3usi BEIIECTB; YMEHHUE HMHTETPUPOBATH XUMHUYECKHE 3HAHUS CO 3HAHUSAMU JAPYTUX
y4eOHBIX MPEJIMETOB C TIOMOIIBIO ME1arora;

* IpescTaBieHe 0 cdepax NpodeccHoHANBHONW AEATENbHOCTH, CBA3aHHBIX C XHMHUEH H
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMM Ha JOCTH)KEHUAX XUMHYECKOM HAYyKU; HaJIN4He
OmpITa PabOTHl C PA3IMYHBIMH HMCTOYHMKAMH HWH(POPMALUHM IO XUMHH (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa, CJIOBapH, CIPABOYHHKH, HMHTEPHET- PECypChl) C ONOpPOM HA aJIrOpUTM: YMEHHE
OOBEKTHBHO OLEHMBATh WH(POPMALMIO O BEHIECTBAX, HX MPEBPAICHUSIX W MPAKTUIECKOM
IIPUMEHEHUHU.

Tpebosanus Kk npeomMemHbIM Pe3YNbMAMAM OCE0CHUA YUeOH020 npeomema «Xumusay,
pacnpeoesieHHble nO 200am 00yUeHUs

Pe3ynbrarel mo romam (GopMyIUpPYIOTCS MO MPUHIUIY A00aBICHUS HOBBIX PE3yJIbTAaTOB OT
roga K TroAy, YK€ Ha3BaHHBbIE B MPEAbLAYIIMX TOAaX IO3WIUH, KaK IPaBWIO, JOCIOBHO HE
MOBTOPSIFOTCS,, HO YYHUTBHIBAIOTCSA (pe3yJabTaThl OYEPEJIHOTO ToJa MO YMOJYAHUIO BKJIIOYAIOT
pe3yabTaThl IPEIBITYIINX JIET).

8KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IIOHATUH: aTOM, MOJIEKYyJa, XUMUYECKUN
3JIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOIHOPOJHAA),
BaJICHTHOCTb, OTHOCUTEIIbHAS aTOMHAs U MOJEKYJISApHas Macca, KOJIUYECTBO BEILECTBA, MOIb,
MOJIIpHasl Macca, MaccoBast 10JIs1 XUMHUYECKOTO 3JIEMEHTa B COSMHEHNUH, MOJISIPHBIN 00BEM, OKCH ],
KHCJIOTa, OCHOBAHUE, COJIb, EKTPOOTPULIATENILHOCTh 1 7, CTENEHb OKUCIIEHUS, XUMUYECKasl peaKLus,
KiIaccu(uKanysg peakiuid: peaklMu COCIUHEHMs, PeaKIMU pa3JIoKEHUS, PEaKLUH 3aMEeILeHus,
peakuuy oOMEHa, 9K30- U SHIOTEPMHUUYECKHE PEaKIMHu; TEIUIOBOH 3(QeKT peakiuu; sApo aToMma,
JJIEKTPOHHBIN CJOM aTroMa, aTOMHas OpOMTanb, pajnyc aTromMa, XUMHYECKas CBA3b, MOJSIpHAs U
HENOJSIPHAs KOBAJCHTHAs CBA3b, MOHHAs CBA3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas I0JIs
BellecTBa (IMPOLIEHTHAs KOHLEHTpAlMsA) B PACTBOPE; WILIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX
XUMHUYECKHX TOHATUH (CM. M. 1) W NPUMEHATh STH IOHATUS TNPH ONMCAHUM BEIIECTB M HUX
IIPEBPALLCHUN;

UCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY Ul COCTaBJIEHUS (POPMYJT BEIIECTB, MOJIEKYISIPHBIX
YPaBHEHUI XUMHUECKUX PEAKLUH, JIEKTPOHHOTO OallaHCa;

OIPEETATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTENIEHb OKUCICHUS
SJIEMEHTOB B OMHApHBIX COEAMHEHUSX C ONOPOM Ha ONpeleNeHus, B TOM YHUCIE
CTPYKTYpUPOBaHHbBIC; IIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIACCy COCOUHEHHUH I10
dopMynaM; BUJL XUMUYIECKON CBSI3H (KOBAJICHTHAsI M MOHHAsI) B HEOPTaHWYECKUX COCTUHEHHSX;

UMETh INPEACTABIIEHUE O CHCTEME XHMUYECKUX 3HAHWK, yMETb C IIOMOIIBI0 YUUTEIN
INPUMEHATh CUCTEMY XUMUYECKUX 3HAHUH, JUIsl YCTAHOBJIECHMS B3aUMOCBA3M MEKIY H3yYEHHBIM
MaTEepHaJIOM U TPH TOIY4YEHUH HOBBIX 3HAHHUH, a TakXke NMpH paboTe ¢ UCTOYHHKAMHU XUMHYECKOU
uHpopmarun. OpUeHTHPOBATHCS B TIOHATHAX U ONEPUPOBATh UMH Ha 0a30BOM YpOBHE, NIPHUMEHSATh
IpY BBIMOJIHEHUH YUEOHBIX 3aJlaHUH U PEIICHUH PACYETHBIX 33734 C ONOPOW HA AITOPUTM y4eOHBIX
JIEMCTBUM M3Y4EHHBIE 3aKOHBI M TEOPUU: 3aKOH COXpaHEHHsA Macchl, Ilepnommdecknit 3axon [I.1.
MeHngeneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajgpo; aTOMHO-MOJIEKYJISIpDHAs TEOPHS.
CooTtHocuTh 0003Ha4YeHHUs, KOTOpble UMeroTcsa B Tabiauue «llepuoguueckas cucreMa XMMHUYECKUX
aneMmeHToB JI. M. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHUX
3JIEMEHTOB (COCTaB U 3apsj sipa, 00OlIee YUCIIO SJIEKTPOHOB U PACHPECICHUE UX TI0 3IEKTPOHHBIM
CII05IM);



KJIaCCU(UIMPOBATh XMMUYECKHE JJIEMEHTHI; HEOPraHWYECKHE BEIIEeCTBA; XMMHUYECKUE
peakuy (10 YHCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY 3(Q¢eKTy, Mo
M3MEHEHHUIO CTETICHH OKUCICHHUS XUMUYECKUX IEMEHTOB) C OMOPON Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOIMCTBA BELIECTB PAa3IMUHBIX KIIACCOB,
MOATBEPKIasi ONMHUCAHHE NMPHMEPAMH MOJIEKYJSIPHBIX YpaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX
peaKunii ¢ OOPOM Ha CXEMBI; TPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X COCTaBa U
CTPOEHUS; BO3MOXXHOCTH MPOTEKAHUS XMMUYECKHUX TNPEBPAIICHUI B PAa3MUYHBIX YCIOBHUIX MOCTE
IIPeBapUTEILHOI0 00CYKIEHHUS C [1€Aarorom;

BBIYUCIIATE OTHOCUTCIIBHYO MOJICKYJSIPHYIO U MOJIAPHYIO MacCChbl BEIIECTB; MACCOBYIO OOJIHO
XMMUYECKOI0 3JEeMEHTa Mo (opMysle COECIUHEHUsS; MAaCCOBYIO JIOJIIO BEIECTBA B PAacTBOPE;
MIPOBOJIUThH PACUETHI IO YPABHEHUIO XUMUYECKOHN PEaKIMH C OMOPOH Ha aJITOPUTM;

NPpUMCHATL OCHOBHBLIC OIICpaln MBICIIUTEIbHON ACATCIBHOCTH - AaHaJlIu3 MW CHHTC3,
CpaBHEHHE, 00OOIIeHHEe, CUCTeMAaTH3alus, KiacCHU(HKAIHs, BBISBICHHE MPUYUHHOCIEICTBEHHBIX
CBSI3€H - JUIS M3YYEHUsS CBOMCTB BELIECTB M XUMHUYECKUX PEAKIHii; €CTECTBEHHOHAYYHBIE METO]IbI
MO3HAHUS - HaONIOJCHNUE, U3MEpEHHe, MOJCIUPOBAHNE, DKCIIEPUMEHT (pEajbHbI M MBICICHHBIH)
O] pyKOBOJICTBOM T€/Iarora;

CJIeZIOBaTh MPABUIIAM TIOJIb30BAaHHUS XUMHUYECKOH MOCYI0H U JIaOOpaTOpHBIM 000pPYIOBAHUEM,
a TaKKe MpaBWIaM OOpalleHHs ¢ BEUIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSMHU IO BBITIOJHEHHIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB 110 TOJIYYEHHIO M COOHMpaHMIO Ta3000pa3HBIX BEILECTB
(Bomopoa ¥ KHCIIOpOJAa), TNPUTOTOBIECHUIO PACTBOPOB C ONPEACNEHHOW MacCOBOW JoJiei
paCTBOpéHHOFO BCIICCTBA, IUIaHUpOBaTb KW HOPOBOJUTH XHUMHUYECKHUE OKCHCPUMCEHTBI 110
pacro3HaBaHUIO PACTBOPOB Il€I0YEH U KUCIOT C IOMOIIBIO HHANKATOPOB (J1akMyc, peHonTaienH,
METWJIOPAHXK W Jp.), TOATBEP)KIAIOIIUX KAadeCTBEHHBI COCTAaB HEOPraHMYECKHUX BEIIECTB
(KayecTBEHHBIEC PEAKIMH Ha MOHBI) MOl PYKOBOJICTBOM II€Iarora.

9 KJIACC
PAaCKpPbIBATb CMBICJT OCHOBHBIX XUMHWYCCKUX MOHATHUN: XUMHUYCCKUI 9JICMCHT, aTOM, MOJICKYJIA,
HOH, KaTHuoH, AHHOH, IpoCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, BaJICHTHOCTbD,

3JIEKTPOOTPHULIATENILHOCTD, CTENEHb OKMCICHHS, XUMUUECKasl PEaKLUsl, XUMHUYECKasl CBsI3b, TEIUIOBOU
3pdekr peakuum, MoOJb, MOJAPHBIH O00BEM, PpacTBOp; IJEKTPOIUTBHI, HEINEKTPOJIMTH,
NIEKTPOIUTUYECKAsT JAMCCOLMALMSA, PEaKUUd HMOHHOro OOMEHa, KaTajlu3aTrop, XUMHUYECKOe
paBHOBecHE, OOpaTHMble M HEOOpATHUMBIE PEAKLNH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE PEAKIIUH,
OKHCIIUTEb, BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBIECHUE, AaJUIOTPONHs, aM(pOTEPHOCTD,
XMMUYECKas CBA3b (KOBAJEHTHAs, NOHHAsS, METAIJIMUECKas), KpUCTAIIMUECKasl pemeTka, KOppo3us
METaJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKON peaklnu, IpeaenabHo gomyctuMas konnentpanus (ITJK)
BEIICCTBA;

WIITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. 1. 1) U IPUMEHATH 3TH
MOHSTHS IIPU OIMCAHUN BEUIECTB U UX MIPEBPALLICHUN;

UCIONb30BaTh 3HAKM M CHUMBOJIBI JJIs (DUKCALMU PE3yJbTaTOB HAOIIOAECHUH, COCTaBIECHUS
GopMyn BeIIECTB M YPABHEHUM XHMMHUYECKHMX pEaKLMH, 3allUCH JaHHBIX YCJIOBUH 3ajau.
Hcnonb3oBate 0003HaueHus, uMeromuecs B Ilepuoanueckoil cucreme u Tabiaule pacTBOPUMOCTU
KHCIIOT, OCHOBAaHUM U COJIEH B BOJE JUIS BBINOJIHEHUS 3aJaHUN. ONPEACIIATh BaJCHTHOCTh U CTEIICHb
OKHUCIIEHUS XHMUYECKMX DIEMEHTOB B COCAMHEHUSAX PAa3JIMYHOIO COCTaBa; IPHUHAUIEKHOCTh
BELIECTB K OIPEAENIEHHOMY KJIACCy COEAVHEHUH C OIOpOM Ha OIPEIENICHUS, B TOM YHUCIE
CTPYKTYpUpPOBAaHHbIC; BUAbl XHUMHUYECKOH CBA3M (KOBaJEeHTHas, HOHHAs, MeTalJIMyecKas) B
HEOPTraHMYECKUX COEIMHEHMSX; 3apsi/l MOHA IO XMMHUYECKO (Gopmyiie; XapakTep cpelbl B BOAHBIX



pacTBopax KHCJIOT U IIEI0YeH, TUI KPUCTAINTNYECKON pelIETKH KOHKPETHOTO BEIECTBA;

packpeiBaTh cMmbich Ilepmoamueckoro 3akoHa J[.MI. MeHneneeBa U JAEMOHCTPUPOBATH €r0
MOHMMAaHKE: ONMCHIBATH W XapakTepu3oBaTh TabmmuHyio ¢opmy Ileproandeckoit cuctemMbl
XMMUYECKHUX 3JIEMEHTOB: pa3InyaTh MOHATHUSL

«rmaBHas nmoarpynma (A-rpymnma)» u «nobdounas noarpymma (b-rpymma)y, Maneie u 6onbme
NEPUOJIBI; COOTHOCHTH 00O3HAYEHHUS, KOTOPhIE UMEIOTCS B IEPUOJMUYECKON TaOIHIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsjl spa, o0Iee Ynucio
AJIEKTPOHOB M pacHpeielieHUe UX IO AJIEKTPOHHBIM CJIOSIM); OOBICHATH OOIIME 3aKOHOMEPHOCTHU B
W3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX COCJAMHEHUH B Mpeleinax MalbIX MEPHOJO0B H
TJIaBHBIX MOJTPYII ¢ YY4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIMPOBATh XMMUYECKHE JJIEMEHTbI, HEOPraHWYEeCKHE BEIIEeCTBA; XHUMHUYECKUE
peakiuu (10 4YMCIy M COCTAaBYy YYAacTBYIOIIMX B pPEaKIMM BELIECTB, II0 TEIUIOBOMY 3(PQeEKTy, Mo
M3MEHEHHUIO CTETIeHEeH OKUCICHHUS XUMUYECKUX JIEMEHTOB) C OIOPOH HA CXEMBI;

XapakTepu30BaTh (OMHUCHIBATh) OOIIME M cHenu(uIecKre XUMHUYECKHE CBOICTBAa BEIIECTB
Pa3NUYHBIX KJIACCOB, MOATBEPKAAs OMHMCAHUE NMPUMEPAMU MOJICKYJSPHBIX M HOHHBIX YpaBHEHHUN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIH C OOPON HAa CXEMBI;

COCTABIISITh YPAaBHEHUS DJIEKTPOJIUTHYECKONW JMCCOLMAIMU KHCIIOT, IIeNoYe u Cconeil;
MOJHBIE W COKpamIEHHbIE YpaBHEHHS peakii HMOHHOTO OOMEHa; YypaBHEHHS pEaKIHi,
MOATBEPIKIAIOIINX CYIIECTBOBAHNE TEHETUYECKOM CBSA3H MEX/y BEIIECTBAMU PA3IMUHBIX KJIACCOB;

pacKpheIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUH  MOCPEICTBOM
COCTABJICHHSI IEKTPOHHOT'0 OajlaHCca ITUX PeaKIHii;

IIPOTHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHUs; BO3MOXKHOCTH
IIPOTEKAHUSI XUMHUUECKUX IPEBPALIEHUH 110CIIe IPEeIBAPUTEIILHOTO 00CYXKIEHHS C IIe1aroroMm;

BBIUUCIIATH OTHOCUTEIbHYIO MOJIEKYJIPHYIO U MOJISIPHYIO Macchl BEIECTB; MAaCCOBYIO JIOJIIO
XMMUYECKOTO 3JEeMEHTa Mo (opMyse COECTUHEHHUsS; MaCCOBYIO JIOJIO0 BEIIECTBA B PAacTBOPE;
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM PEAKIIMU C OTOPOH Ha aJrOPUTM;

CJIeZIOBATh MPABUIIAM TTOJIb30BAaHHUS XUMHUYECKOH MOCYI0H U JIabOpaTOpHBIM 000pPYIOBAHUEM,
a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBHM C MHCTPYKIHMSMHU IO BBITIOJHEHHIO
1a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJIYYEHHUIO U COOHMpaHHMIO Tra3000pa3HbIX BEIIECTB
(amMMuaka 1 yrIeKucIoro ras3a);

MPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAauyeCTBEHHBIH COCTAaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUA- OpOMUA-, HOANI-, KapOoHaT-, pocaT-, CUIIUKAT-, Cylb(haT-
, THIPOKCH/I-MOHBI, KATHOHBI aMMOHHUS ¥ MOHBI N3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMUYECKHUX BEIECTB;

IPUMEHATh OCHOBHBIE OINEpallMi MBICIMTENBHOW JEATeNbHOCTH - aHalu3 M CHHTES3,
CpaBHEHME, O00OOIIEHNE, CHCTEeMATH3alMIO, BBIABICHHWE NPUYMHHO-CICACTBEHHBIX CBSI3eH - ais
W3YYCHHUS CBOMCTB BEIIECTB M XUMHUUECKHUX PEAKIN; ECTECTBEHHO-HAYYHbBIE METOIbI TIO3HAHUS
- HaOII0JeHNEe, U3MEpPEHHE, MOJICITUPOBAHHE, IKCIIEPUMEHT (peasibHbIA U MBICIECHHBIH).



TEMATUYECKOE INTAHUPOBAHMUE 8 KJIACC

Ne

KoauyecTBo yacoB

HaumeHoBaHue pa3jiesioB Ocobennoctu DuekTpoHHbIe (U pPoBHIE)
/Il |y TeM MPOrpaMMbl Bcero Koutpoanbnsbie IIpakTnyeckne | opraHu3amuu o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI y4eOHoit
NeATeTbHOCTH 15l
yuammuxcs ¢ OB3
Pazpen 1. IlepBonavaabHble XUMHYECKUE TIOHATHS
11 Xumus — saxuas o6macts 5 2 OcCyIeCTBISIET TOUCK bubmmorexa [JOK

€CTECTBO3HAHUS U XUMUYECKOH https://m.edsoo.ru/7f41837c

MPaKTHUYECKON uH(pOopMaluu B

NeSTeNIbHOCTH YeJIOBeKa naparpade yueOHHKa,
OTBEYAET Ha
MIPEUI0KEHHBIE
BOTIPOCHI.

12 BemectBa u xummndeckue 15 1 Hab6mogaet n bubmmorekxa [JOK

peakiuu OIKCHIBACT PEaKIIuu https://m.edsoo.ru/7f41837c
MEX]Ty BEIIECTBAMH C
MIOMOIIBIO PYCCKOTO
SI3BIKA U SI3bIKA XUMHH.
PaGoraer Han
COCTaBJICHUEM
OIOPHOT'O KOHCIIEKTA

Uroro mo pazneny 20

Pa3gen 2. Baskaenn

He NPEACTABUTEIN HCOPraHUYECKHUX BEIIECTB

2.1

Boznyx. Kucnopon.
ITonsTue 00 okcugax

6

Cobupaet
UH(pOPMALUIO JUIS
BBITIOJTHEHHSI MHUHU
npoekta «Kuciaopon»

bubnuoreka [IOK
https://rn.edso0.ru/7f41837c

2.2

Bonopoa.llonsarue o

KHCJIOTaxX U COJIAX

JlemaeT BEIBOJBI O
BOJIOPO/IC HAa OCHOBE
POCMOTPEHHOTO
(ubMa, BBITIOTHSIET
3aJaHus ydeOHHKa.
Cormocrasnsier
CBOMCTBa U
MPUMEHECHUE, TEXHUKY
6e30macHOCTH TIPU
pabote ¢ BogopooM

bub6nuoreka [IOK
https://rn.edso0.ru/7f41837c

2.3

Bopa. PacTBopbil.
IToustrie 06 OCHOBaHUAX

JlenaeT BEIBOJBI O BOJE
Ha OCHOBE
MIPOCMOTPEHHOTO
(¢ubMa, BBITIOTHICT
3a/iaHus yueOHuKa.
ComnocTaBiser
CBOMCTBA U
MPUMEHEHUE, TEXHUKY
0€30MMacCHOCTH TIPH
paboTe ¢ BemecTBaMu

bubnuorexa [JOK
https://rn.edsoo.ru/7f41837c

2.4

OCHOBHBIE KJIACCHI
HEOPTaHMYECKUX
COeIUHEHUU

11 1

IIpencrasnsier
MH(POPMALIUIO TI0 TEME
B BHJIE TAaOJIMII, CXEM,
OTIOPHOTO KOHCIIEKTa, B
TOM YHCIIE C
MIPUMEHEHNUEM CPEJICTB
HKT.

bubmmoreka IJOK
https://rn.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
https://m.edsoo.ru/7f41837c

Wroro mo pazaeny 30

Paznen 3. [lepunoanyeckuii 3axoH u Ilepuoguyeckas cucrema xumudeckunx 3ieMenToB JI. U. MengeneeBa. CTpoeHue
aTOMOB. XUMHYeCKAas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeAKIIUT

31 [Tepuonnueckuii 3aK0H U 7 Ocyl1ecTBIIsIET MOUCK bubanorexa [JOK
[Meproaunueckas cuctema XUMUYECKOU https://m.edsoo.ru/7f41837c
XMUMUYECKHUX JIEMEHTOB nHpOpPMALIUH B
. U. Mennene-esa. naparpade yaeOHMKa,

Crpoenue aToma OTBEYaeT Ha
MIPeUI0KEHHBIE
BOTIPOCHI.

3.2 Xumuueckas CBs3b. 8 1 IIpencrasnsier bubmmorexa [JOK
OKuCIUTENHHO- UH(POPMALIUIO TI0 TeME https://rn.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE B BUJIe Ta0JIULI, CXEM,
peaxkuuun OMOPHOTO KOHCIIEKTA, B

TOM YHCIIE C
MIPUMEHEHHUEM CPEJICTB
UKT.
Hroro mo pazneny 15 Bu6mmoteka [JOK
https://rn.edso0.ru/7f41837c
PesepBHOe Bpems 3 Bu6morexa [JOK
https://rn.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME



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

9 KJIACC

Ne

KoanuecTBo 4acoB

HaumeHoBaHue Oco0enHocTu DaexkTpoHHbIe (U(POBHIE)
n/n  pasnenon " tem Bcero | KoHTpoJbHbIe IIpakTHYeCKHe | opraHU3anuH y4eGHOI o0pa3oBaTe/IbHBIE PeCYPChI
NPOrpaMMbl padoThI padoThl JesITeJIbHOCTH IJIs
yuammuxcs ¢ OB3
Paznen 1. BenrecTBO 1 XUMHMYECKHE | peaKmuu

11 IToTOpeHue u S 1 Jaet xapakTepucTuKy bubmmorexa [JOK
yriryOneHue 3HaHun XHUMHYECKOro 3jeMenTa mo | https://rn.edsoo.ru/7f41a636
OCHOBHBIX Pa3fIeiiOB ero nonoxenue B [ICXD,

Kypca 8 Kiacca MOJIB3YSCh COCTaBICHHBIM
TUTAHOM.

12 lOcnosHbIe 4 [Ipencrasnsier bubmmorexa [IOK
3aKOHOMEPHOCTH nH(pOopMAaIHIO 110 TeMe https://rn.edso0.ru/7f41a636
XUMUYECKUX «Knaccudukanus
peaKunii XMMHYECKHX PEAKIINI» B

BHIE TAOJIHIL, CXEM,
OIIOPHOT'O KOHCIIEKTA, B
TOM YHCJIE C TPUMEHEHHEM
cpencts UKT.

13 DNEKTPOIUTHYECKAS 8 1 1 OO0mscuser ¢ npuseneHueM| bubanoreka [IOK
IIUCCOLHALINSL. PUMEPOB BIUSHUS https://rn.edsoo.ru/7f41a636
XUMUYECKHE peaKiiuu HEKOTOPBIX (PAKTOPOB Ha
B pacTBOpax CKOPOCTh XUMHUYECKHX

peaxkuuii o ONOPHOMY
KOHCTIEKTY, HaOII0qaeT u
OIMUCBIBACT pCAKIINU
MEXy BELIECTBaMH C
MIOMOIIBIO €CTECTBEHHOTO
(pyccKoro UM poIHOTO)
S3bIKA U A3bIKa XUMHUHU



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

Hroro mo pazneny 17
Pasnea 2. HemeTa/uibl M X COeAMHEHUS

2.1 Oo6mas 4 Xapakrtepusyer xumudeckue| bubmmorexa [[OK
XapaKTepUCTHKA DIIEMEHThI- HemeTaibl  w|  https://rn.edsoo.ru/7f41a636
XUMUYECKHUX [POCTHIE BEIIEeCTBa-
anemeHnToB VIIA- HEMETAJLIBL: CTpOCHHE,
rpynmnsl. ['agorenst (uznyeckue CBOIICTBAa

HEMETAJIOB, CIIOCOOHOCTD K|
QJTOTPOIIHU.

2.2 OOmas 6 OcymiecTBIsIeT MOUCK bubmmorexa [IOK
XapaKTePUCTHKA XUMHYeckoi uapopmarmu | https://rn.edsoo.ru/7f41a636
XUMUYECKHUX B naparpade yueOHHKa,
anemeHToB VIA- OTBEUaeT Ha
rpymmsl. Cepa u eé MIPE/UI0’KEHHBIE BOTIPOCHI.

2.3 OOmmas 7 HassiBaet coequHeHUS bubnuoreka [IOK
XapaKTePUCTHKA ¢docdopa u azora o https://rn.edso0.ru/7f41a636
XUMHUYECKHUX (dhopMyIie u cocTaBsieT
anemeHToB VA- (hopMyIIBI 110 MX Ha3BAHUIO
rpynisl. A30T, I10 aJITOPUTMY.
dbocdop u ux AHanu3upyer
COCIMHCHU UH(POPMAITUIO O POITH

COEIMHEHUI a30Ta U
¢dbocdopa

2.4 O061mas 8 YcranarnmuBaet npudnMHHO-| bubmmoreka [JOK
XapaKTePUCTHKA CJICZICTBEHHBIC CBS3H https://rn.edsoo.ru/7f41a636
XUMUYECKHUX MEX]ly CTPOCHHEM aTOMa,
anemMeHToB IV A- BHIOM XHMHYSCKON CBS3U,
rpynmnsl. YIjiepon u TUIIOM KPUCTAJTIMYECKON
KPEMHHU U UX peleTKH yriepoaa u
COEIMHEHUS KPeMHUS, UX (pU3nIecKuMu

Y XUMHYCCKHUMHU
CBOMCTBaMH.
Wroro no pazneny 25
Pa3zpnen 3. MeTa/uibl M UX COeJUHEHUS

31 OOmue croiicTBa 4 OcymecTBiseT NOUCK bu6nuorexa [IOK

METaJIJIOB XUMUYeCKoi uHpopmarmy, | https://rn.edsoo.ru/7f41a636
HEOOXOTUMOM IS
CO3J1aHMsI BEIOPAHHOTO
MH(POPMALIMOHHOTO
MPOJIYKTA MO0 XUMHUHU
METaJJIOB. AHAIU3UPYET
MH(POPMALIUIO U3 PA3HBIX
HCTOYHUKOB, BBITIOJIHSET
paboTy Ha COOTBETCTBHE
CBOWCTB M IPUMEHEHUH
METaJUIOB H CIUIAaBOB



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

3.2

16

Baxneiimme MeTamist Anammupyer wHpopmanmioo| bubmmorexa [[OK
U UX COeIMHEHHUS M3  pa3HBIX HMCTOYHHWKOB, https://rn.edsoo.ru/7f41a636
BBEITIONHSAET  paboTy  Ha
COOTBETCTBHE CBONCTB
COCTMHEHHI METAJJIOB,
TEKCTOBYIO U 3HAKOBYIO.
Hroro mo pazneny 20

Pa3znen 4. XuMus u okpy:kamiias cpeaa

4.1

3

BemiectBa u [Ipencrasnsier bubnmoreka [JOK
MaTepHalbl B )KU3HU HH(POPMALIUIO TI0 TEME B https://rn.edsoo.ru/7f41a636
YeoBeKa BUzE TabJHII, CXeM,
OTIOPHOTO KOHCIIEKTA, B
TOM YHCJIE C PUMEHEHHEM
cpencts UKT.
Hroro mo pazneny 3
PesepBHOE Bpems 3 Bu6mmoteka [JOK
https://rn.edsoo.ru/7f41a636
68

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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