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HOACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma mo XuMuH i 00YyYaIONIUXCS ¢ OTPAHHYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbs (33ACPKKON MCUXUUECKOTO pasputus, aanee — 3[IP) Ha ypoBHE OCHOBHOTO OOIIETO
oOpazoBaHus pa3paboTana Ha ocHoBe DeaepanbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJIapTa OCHOBHOTO 0OIIero o0pa3oBaHHWsA, YTBEPKIECHHOrO NpHKa3oM MuHHUCTEpCTBa
npocsenienus Poccuiickoit @eaeparuu ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu (heaepaibHOro
TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJIApTa OCHOBHOTO o0Omero ooOpa3oBaHus» (B
JEUCTBYIOLIEH peAaKkinu); TpeOOBaHUM K pe3yJabTaTaM OCBOEHHUsS aJallTUPOBAHHON OCHOBHOM
o0pa3oBaTeNnpHOM MporpaMMbl OCHOBHOrO o0miero o6pasoBanus ansi obOydaromuxcs ¢ OB3
(3IIP) (mpuwka3z MunnpocBemenus Poccun ot 24.11.2022 N 1025 OO0 yrBepkIeHUH
benepanbHON aanTUPOBAHHONW 00pa30BaTEIHLHON MPOTPAMMBI OCHOBHOTO 00IIero oopazoBaHus
UIE  OOYYalOUIMXCS C OrPaHMYEHHBIMH BO3MOXHOCTSIMH 37I0pOBbsI  (3aperuCTpUPOBAHO B
Munrocte Poccum 21.03.2023 N 72653), B COOTBETCTBMH C aJalTHPOBAHHOW OCHOBHOM
o0pa3oBaTeNnpHOM MPOrpaMMOil OCHOBHOTrO o0miero oOpa3oBaHUS [UIsl OOYyYaroOIIUXCS C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsl  (3a7iepKa Iicuxuyeckoro passutusi) MBOY
COILI Ne82, yreepxkaennoit mpukazom MBOY COII Ne82 ot 09.01.2024 Ne214-o7.

PabGouas mporpamma mo XuMuu Ja€T MpEACTaBIEHUE O LeJsIX, OOmed CcTpareruu
oOyueHusi, BOCIUTAHUS M Pa3BUTUS OOYy4AIOUIMXCA CpPEACTBAMH Y4eOHOro MpeaMeTa,
YCTaHABIIMBAET 00sA3aTEIbHOE MPEAMETHOE COAEpKAHUE, IIPEyCMATPUBAET PaCIpeleICHUE €ro
[0 KjlaccaM M CTPYKTYPHPOBAaHHUE IO pa3jeiaM M TeMaM MPOTrpaMMbl M0 XUMHHU, ONpEAeseT
KOJMYECTBEHHbIE U  KAUECTBEHHBIC  XAPaKTEPUCTHKU  COJIEPKaHUS, PEKOMEHIYEeMYIO
MOCNIE0BATENBHOCTh M3YYCHHS] XUMHH C YYETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTUKU Y4eOHOTro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEW OO0YyJarouIuxcsi, Ompeaesnser
BO3MOYKHOCTH TIpeAMETa Ui peau3alii TPeOOBaHWH K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNnpHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, a Takke
TpeOOBaHUII K pe3ynbTaTaM OOy4YeHUs XHMHUU Ha YpOBHE IleNiell H3ydeHUus NpeaMeTra u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON JESTEIBHOCTH OOYYalomEerocss IO OCBOCHHUIO
y4e0HOTro coiepKaHMUsL.

3HaHHE XUMUH CIIY’)KUT OCHOBOH JUIsi (JOPMUPOBAHUS MUPOBO33PEHHUS 00YUAIOIIEroCs, ero
MIpeJICTAaBICHUI O MaTepUuaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMHUEH
MPEJCTaBICHHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 IBOIONNHU BEUIECTB B MPHUPOJIE, O MYTIX
pemieHusi TI00aTBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BHTHS YEIOBEYECTBA — CHIPHEBOH,
HHEPreTUUECKOM, MUIEBON U 3KOJIOTHYecKoi 6€30MacHOCTH, MPOOIIEeM 3paBOOXPaHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET peanu3alliil  BO3MOXHOCTEH s camMopa3BUTHUS U (OPMHUPOBAHUS
KYJIBTYPBI JITYHOCTH, €€ 001IeH U PyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHKE MBIIUICHUS] U TBOPUYECKUX CIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  JNeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCIIC/IOBATEIILCKUX ~YMEHUH, HEOOXOMUMBIX Kak B TIIOBCEAHCBHOW KH3HU, Tak W B
po¢eCCUOHATBHON JIEATETFHOCTH;

3HAaKOMHT CO CIEMU(UKOW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBHI IIEJIOCTHOTO
B3TJIS7]a HA €UHCTBO MPUPOIBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUU
€CTECTBEHHO--HAy4YHOU IrPaMOTHOCTH 00YUaIONUXCS,;



CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K IPUPOJE, K 4YEIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOI'MYECKOe OOpa3oBaHME
o0yJaromuxcs.

JlaHHble HampaBieHHss B OOy4YEeHMHM XUMHM O00ecnednBaroTcs creuudukoil conepkaHus
yu4eOHOIro NpeaMeTa, KOTOPbIM SBJISETCS NeJarorndeckd aJanTHUPOBAaHHBIM OTPaKEHUEM
0a30BO HAYKW XUMHUU Ha ONPEICIEHHOM 3Tare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMUCS CUCTEMbI II€PBOHAYAIbHBIX MOHATHI XMMHUH, OCHOB HEOPTaHUYECKOM XMUMHUU U
HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX IIOHATUN OPIraHUYECKON XUMUHU.

CrpykTypa conxepkaHHs NMPOrpaMMbl 110 XUMHUH C(HOPMUPOBAHA HAa OCHOBE CHCTEMHOI'O
noaxona k €€ usyueHuro. Coaep’kaHuE CKIAIbIBAETCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
JIEMEHTE W BEIECTBE M CUCTEMbI MOHATHH O XuMHueckod peakuuu. OOGe 3TU CHCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl 10 NPUHLUILY IOCJIENOBATEIBHOTO Pa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MPEICTABICHUM Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /I. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMMUU;

— Y4YEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBA3H;

— Mpe/CTaBIeHUH 00 3JEKTPOTUTHUECKON AUCCOLUAIIMU BEILIECTB B paCTBOpaXx.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOIO YPOBHS K JpYromy,
BBINOJIHAA (YHKIMU OOBSICHEHUS U HPOTHO3UPOBAHUS CBOWCTB, CTPOCHMSI W BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHUS U TOJIYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XHUMHUHU CIOCOOCTBYET (POPMHUPOBAHMIO MPEJICTABICHUS O
XUMUYECKON COCTaBJIAIOLIEH HAyYHOW KapTUHBI MHUpPAa B JIOTUKE €€ CUCTEMHOH IPUPOJBI,
LIEHHOCTHOT'O OTHOIIECHUSI K HAYyYHOMY 3HAHUIO U METO/IaM I03HaHuA B HayKe. M3yueHne xumMun
MPOUCXOJUT C TPUBJICYCHHEM 3HAHUM U3 paHee M3YyYEHHBIX YYE€OHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «bruonorus. 57 knaceb» u «®@u3nka. 7 Kiacey.

[Tpy n3yyeHH XMMHUU TPOUCXOIUT (HOPMUPOBAHHME 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTh COBPEMEHHOI0 €CTECTBO3HAHUS, MMPAKTUYECKON JEATENIbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHMPOBOM KYJIbTYpbl. 3ajaua y4eOHOIO MpeaMeTa COCTOMT B (OpPMHUPOBAHHUU
CHCTEMbl XUMHUYECKUX 3HAHUH — BaXHEWIIMX (DAaKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKka HayKH, B
MPHOOIIEHNN K HayYHbIM METOAaM MO3HAHUSA [TPU U3yYEHHUH BEIIECTB U XMMHUYECKUX PEaKIHii, B
(GbopMUpPOBaHMM ¥ pPa3BUTUU T[I03HABATEIbHBIX YMEHUW M UX NPUMEHEHUH B Yy4eOHO-
M03HABATENbHOM U y4eOHO-HCCIeI0BaTeNbCKON AEATEeNbHOCTH, OCBOCHUU MPaBUI 0E€30I1aCHOTO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHHUHM XUMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHUE
MPUOOpPENTN TaKue 1IETH, Kak:

— (popmHpoOBaHUE HMHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOIM K caM00Opa30BaHUIO,
COTPY/HUYECTBY, CaMOCTOSTEILHOMY TPHHITUIO DELICHUH, CIIOCOOHOM aaanTUpoBaThes K
OBICTPO MEHSIOIMMCS YCIIOBHSM >KU3HHU;

— HampaBJICHHOCTh OOYYEHHUs Ha CHUCTeMaTH4ecKoe NpuoOiieHne oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IIO3HaHuS,
(hopMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CITIOCOOHOCTEH K XMMUU;



— obecrieueHHe YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHHUIO OOYYarOIIUMUCS OIbITa
pa3HoOOpa3HON JAEATEeTbHOCTH, MO3HAHUS M CaMOIIO3HAHHUA, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JESITEIbHOCTH;

— (opmupoBanue o6mIel PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YHClie YMCHHH OOBSCHATH W OICHUBATH SBJICHHUS OKPYXKAIOIIErO MHUpa, MCIOIB3Ys 3HAHUS U
OTBIT, MOJYYECHHbIE MPU H3IYYEHUH XHUMHUHU, MPUMEHATH HMX MpPU pPELICHUU MpodieM B
MTOBCETHEBHOM JKU3HU U TPYAOBOH €ATEIHHOCTH;

— (opmupoBaHue y 00y4aronmxcs ryMaHUCTUYECKUX OTHOUICHUH, TOHUMAaHUs [IEHHOCTH
XUMHYECKUX 3HAHWM JJi1 BBIPAOOTKU SKOJOTMYECKH IeIecOo00pa3HOro MoBeNeHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHECHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOU
cpenpl;

— pa3BUTHE MOTUBAILIMU K 00YUEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHUS OOIIEUYEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOODPY
pouIIs M HAMPABICHHOCTH JTaTbHEHIIIEro 00yueHusI.

Ocobennocmu ombopa u aoanmayuu y4eoHo20 Mamepuanlda no Xumuu.

OOyuenne y4yeOHOMY mpeAMeTy «XHUMHUA» HE0OXOOUMO CTPOUTh Ha CO3JaHUU
ONTUMAJBHBIX YCJIOBUW I YCBOCHHUS MPOrpaMMHOTO Marepuasia oOydatomumucs ¢ 3I1P.
Bonbmioe BHUMaHME JODKHO OBITH yaelieHO OTOOpY y4eOHOro MaTepuajia B COOTBETCTBUH C
MPUHIIMIIOM JOCTYIIHOCTH IIPH COXPaHEHHWU oOmiero 06a3oBoro ypoBHS. OH JOMKEH IO
COJIEp>KaHuI0 U 00BbeMY OBbITh aAaNTUPOBAHHBIM i oOyyatomuxcs ¢ 3[IP B cooTBeTcTBUU € HX
ocoObiMH 00pa3oBaTebHBIMUA TTOTpeOHOCTsIMU. ClieyeT OOJerduTh OBJIAZCHUE MaTepHaioM
obyyaromumucst ¢ 3IIP mocpencTBOM ero AeTanbHOTO OOBSICHEHUS C CHCTEMATHYECKUM
MOBTOPOM, MHOTOKPATHON TPEHUPOBKOW B MPUMEHEHUM 3HAHUI C MCIOJIb30BAHHEM IMPUEMOB
AITOPUTMHU3ALUHU U BU3YaIbHBIX OMOP, 00yueHUs: CTPYKTYpUPOBAHUIO MaTepHana.

Bornbiioe 3HaveHue s TIOJTHOIIEHHOTO YCBOEHHS Y4eOHOTO MaTepHalia UMeeT Oropa Ha
MEXIPEIMETHBIE CBSI3W BOIIPOCOB, W3Y4YaeMBIX B JIAHHOM Kypce, C TaKUMH Yy4eOHBIMHU
npenMeTamu Kak «leorpadusy, «Duszukay,

«buonorus». Ilo3Bonsiss paccmMaTpuBaTh OJUH W TOT e y4eOHBI MaTepuan C pas3HbIX
TOYEK 3PEHHS, MEKIPEIMETHBIC CBS3U CIIOCOOCTBYIOT €ro Jyd4lieMy OCMBICICHHIO, Ooee
MIPOYHOMY 3aKPETUICHHUIO MTOJIYIEHHBIX 3HAHUH U MPAKTUICCKUX YMEHUH.

[Ipy TOATOTOBKE K YpOKaM YYHUTeNlb JOJDKEH MPEeaycMOTpeTh (HOpMUPOBAHHE Y
oOydarolmuxcsi yMEHUW aHalu3upoBaTh, CpaBHUBATh, O00O0OIIATh M3y4yaeMbI MaTepual,
TUTAHUPOBATh TPEACTOSIYI0 paboTy, OCYIIECTBISATH CAMOKOHTPOJIh. HEoOXOMMMO MOCTOSIHHO
CJIEIUTH 3a IPABMIIBHOCTHIO peueBOro o(hopMIIeHHS BhICKa3biBaHUi oOydaroruxcs ¢ 3[1P.

B cBs3u ¢ OCOOCHHOCTSIMH TOBEICHHSH JEATENbHOCTH oOyvarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTraHM30BAaHHOCTH) HEOOXOIUM CTPOKAUIINI KOHTPOIb COOIIOICHUS
MpaBWJI TEXHUKU OE30MaCHOCTH NpU NPOBEACHUM JIa0OPAaTOPHBIX pPabOT B XUMHUYECKOM
KaOuHeTe.

Buovr  Oesmenvnocmu  obyuarowuxcs ¢ 3IIP,  0byciognenHvle  0coOvIMU
006pazoeamenbHbuIMU NOMPEOHOCMAMU U 00eCneuUusaroujue 0CMbLCIeHHOE 0CBOEHUE COOEPIHCAHUU
obpazosanus no npeomemy « Xumusy

Cogepxannie BUAOB JesTenbHOCTH obydaromuxcs ¢ 3[IP Ha ypokax XUMHUH ONpeAensieTcs
UX 0coObIMH OOpa3zoBaTelbHBIMU TOTpeOHOCTSIMH. [lomMuMo mmpoko wucmonb3dyeMbix B OOII
OO0 o6mux [ Bcex O0O0yYaromMXCs BHUAOB JEATEIbHOCTU CIEAYeT YCWIUTh BUIbI
NEeSTeNIbHOCTH, CHEelU(pHUUHbIE [UIsi JaHHOW KaTeropuu oOydaromuxcs, Ui o0OecredeHus
OCMBICIICHHOTO OCBOEHHS COJEp)KaHUs OOpa3oBaHHs MO MPEeIMEeTy: YCHUJICHHE IMPEIMETHO-



MPAKTUYECKOW JESTeNbHOCTU C aKTHUBU3AIlMeW CEHCOPHBIX CHUCTEM; YepeJOoBaHUE BHJIOB
NEeSTeNIbHOCTH, 3aJCMCTBYIOLIMX pAa3JIMYHbIE CEHCOPHBIE CHUCTEMbl; OCBOEHHE MaTepuaia ¢
OMOpPOM HA  QIrOPUTM;  «IIOHIArOBOCTH» B  HW3YYEHMHM MaTepHalia; HCIOJb30BaHUE
JOTIOJTHUTEIBHON BU3YaJIbHON OMOPHI (TIJIaHbI, 00pa3Ibl, CXEMBbI, IA0JIO0HBI, OTIOPHBIE TAOIUIIBI).
Hnst pazButust y oOyvaromuxcs ¢ 3[1P ymenus nemats BbIBOABI, (YOPMUPOBAHHS TPaMOTHOTO
pPEUEBOro BBICKA3bIBAaHUS HEOOXOJUMO HCIIOJIb30BAaTh OMNOpHBbIE cioBa W kiuie. Ocoboe
BHUMaHHE CJelyeT YIeIUTh OOY4YeHHIO CTPYKTYpUPOBAaHHIO MaTepuaya: COCTaBIICHUE
PUCYHOUYHBIX M BepOaJbHBIX CXEM, COCTABICHHE TaOJIUI, COCTABIICHUE KIACCU(PUKAIUH C
0003HAYCHHBIMH OCHOBAaHHSIMH JJISI KIIACCU(HUKAIIMY U HAMTOJHEHNUE X TIPUMEpaMH | JIp.

[IpumepHas TeMaThueckasi U TepMHHOJIOrnYeckas jgekcuka cootserctsyeT OOIT OOO.

g oOyuaromuxcst ¢ 3IIP cymiecTBEeHHBIMH SBIISIOTCA IPUEMbI pabOThI C JIEKCHUECKUM
MaTtepuaioMm 1o mpeamery. [IpoBoauTcst crenuanpHas paboTa MO BBEJACHHIO B AKTUBHBIN
CJIOBapb OOYYaIOLIUXCS COOTBETCTBYIOLIEH TepMUHONOrUU. M3ydaemble TEPMHUHBI BBOASTCS Ha
MOJINCEHCOPHOM OCHOBE, 00s3areibHa BU3YalbHas MOJACPKKA, AITOPUTMBI pabOTHl C
OIIpe/IeJIEHUEM, OIIOPHBIE CXEMBI JIJISl aKTyaJInu3allui TEPMUHOJIOTUH.

OO61ee yuCiIO 4acoB, OTBEAEHHBIX JUIS U3YUEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanusi, cocTaBisier 136 yacoB: B 8 kimacce — 68 wacoB (2 waca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE ITPOI'PAMMDbI

8 KJIACC

ITepBoHayajbHBIC XHMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YEJIOBEKa. XMMHUsI B CUCTEME HayK. Tena u
BenjecrBa. dusnueckue CBOWCTBAa BEIECTB. ArperaTHoe cocTtosHue BemecTsB. llonarne o
METO/ax MO3HAHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMeceil.

ATOMBI U MOJIEKYNIbl. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTeie U c10KHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMU4ECKOIO JIEMEHTA B COCIUHEHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
qHcia CTPYKTYPHBIX €AMHUI] BemecTBa. Pacu€rel mo popmynaM XUMHUYECKUX COCTUHEHUH.

Ousnyeckue M XUMHUYECKHUE SIBJICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIECTB. XUMHUYecCKUe ypaBHeHUs. Kiaccupukanus XMMUYECKUX peakLuit
(coemuHeHuUs, pa3IoKeHHS, 3aMeICHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYyJI0#, MpaBuiamMu paboThl B J1abOpaTOPUU U NpUEMaMu
oOpamieHus ¢ 1a00paTOpPHBIM 00OpPYIOBaHHWEM, M3YYCHHE M ONMHCAaHHE (U3NYECKUX CBOMCTB
00pa31oB HEOPraHMYECKUX BEIIECTB, HaOI0AeHHe (PU3NYECKUX (TIJIaBJIEHHE BOCKA, TasHUE JIb/a,
pacTupaHue caxapa B CTYIKE, KUIIEHUE M KOHJAEHCAlMs BOJbI) U XUMUYECKUX (TOpPEHUE CBEYH,
MIPOKaJIMBaHNWE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTON) sIBJICHU, HaOI01eHIe
U ONHCAaHME TMPU3HAKOB TMPOTEKaHHs XHUMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KMCIOTHI C XJIOpUIOM Oapusi, pasiokeHue ruapokcugaa Meau (II) mpu
HarpeBaHMHU, B3auMojeiicTBue sxene3a c¢ pactBopoM coimu menu (II), usydenume crmocoGos
pasfenieHns CcMeceil: ¢ IMOMOIbI0 MarHuTa, (pUIbTPOBaHUE, BBINAPUBAHHUE, TUCTHILISALIMS,
xpomatorpadus, IpOBEIEHUE OYUCTKH I[OBAapEHHON CoOJM, HAONIOJEHHE U ONHCAHME
pE3YJIBTaTOB IPOBEIEHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
MoJeJeld MOJIEeKY (IIapOCTEePKHEBBIX).

BaxHelilue npeacTaBuTe 1M HEOPraHUYeCKNX BellecTB

Bo3nyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37I€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kuciopojia B mpupoje, Gpu3nieckue 1 XUMUYEeCKUe CBOMCTBA (peaKkIui TOPEeHus).
Oxcunpl. Ilpumenenue kucinopona. CrocoObl MOMyYeHHMsS KHUCIOpojAa B JabopaTopud H
npoMeliieHHocTH. KpyroBopot kucnopoga B npupoae. O30H — auioTponHas MOAHQUKAIMS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUUECKOW peakluu, TEePMOXHMHYECKHE YPaBHEHHUS, 3K30- H
SHAOTEPMHUUYECKHE peakIUHu. TOMIMBO: Yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOs.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue Bomoposa B IMPUPOIE,
(bu3nueckre U XUMHUYECKHE CBOMCTBA, PUMEHEHHE, CIIOcOObI ofyueHus. Kuciorsl u comu.

MonsipHblif 00bEM Ta30B. Pacy€Thl o XMMUYECKHM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbl. Hacelmennsle u
HEHaCBILIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10js BeElIeCTBAa B
pacTBope. XumMudeckue coiictBa Bojbl. OcHoBaHMs. Posb pacTBOpPOB B IPUPOJE U B KHU3HU



yenoBeka. KpyroBopoT Boabl B MpUpoOJie. 3arpsA3HEHHE NMPUPOAHBIX BoJA. OXpaHa M OYMCTKa
MIPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeaunenuid. Oxcunpl. Kiaccudukanuss OKCHIOB:
coneoOpa3ymomue (OCHOBHBIC, KUCIOTHEIE, aM(OTepHEIe) U HecolieoOpa3yromme. HomeHkmarypa
okcu0B. du3nyeckue U XUMUYECKUE CBOMCTBA OKCHI0B. [lomyyeHue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @uU3MYECKHME M XHUMHUYECKHE CBOWCTBAa OCHOBaHWU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus kucnor. Homenknatypa kucinor. Ou3nuecKkue ¥ XUMUYECKUE
cBoricTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [lonydenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckrue U XMMUYECKUE cBoOWcTBa cosie. [lomydenue
COJICH.

['eneTnueckas CBs3b MEX1Y KlacCaMU HEOPraHUYECKUX COCAUHEHMM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIpeeNieHue COJepKaHusl KUCIOpoia B BO3AyXe, MOIydeHue, codupaHue,
pacro3HaBaHUE W HM3YyUYECHHME CBOMCTB KHCJIOpOJAa, HAOIIOJCHHME B3aMMOJICHCTBHS BEILECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HHUKHOBEHHUS W MPEKpAIICHUS TopeHus (moxkapa), 03HaKOMJICHUE C
oOpa3laMu OKCHJOB M OINUCaHHE HMX CBOWCTB, MOJy4YeHHE, cOOHMpaHue, paclio3HaBaHUE U
M3Y4YeHHE CBOMCTB Bojopoja (ropeHue), B3aumopeictBue Boaopona ¢ okcuaom wmenu (II)
(BO3MOKHO WCIIOJIB30BAaHKUE BUICOMATEPUAIOB), HAOIOIeHNE 00pa3IOB BEIICCTB KOJIUICCTBOM
1 momnb, uccnegoBaHUE OCOOEHHOCTEH PACTBOPEHHMS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MaccOBOM J0Jied pacTBOPEHHOTO BEILECTBA,
B3aMMOJICIICTBIE BOABI C MeTalaMu (HATpUeM M KalbliieM) (BO3MOXXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB), MCCIIEIOBaHUE OOpa3IOB HEOPTaHUUYECKHX BEIIECTB PA3IUYHBIX KJIACCOB,
Ha0II0JIeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B pPAacTBOpaxX KHCIOT M WIENOYEH, U3ydeHUe
B3aumojeiictBus okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJUIaMu,
peakuuii HeWTpanu3aluM, MOJIYYEeHHE HEePACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTaJula IpyTuM U3 PacTBOpa COJIU, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme «Baxuenme
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4deckux jaemenros /. W.
MemnpeneeBa. Ctpoenne aToMoB. XuMudeckasi cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCUPUKANNUKA XUMHUECKUX OdleMeHToB. [loHsATHE O Trpymmax
CXOIHBIX JIEMEHTOB (IIEJOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TaOTeHbl, HHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIIPOKCH/IBI.

Ilepnonnueckuit 3akoH. [lepmonmueckas cucrema XuMU4YecKHx »saemeHTtoB J[. .
MenpeneeBa. KopoTkomepuonnas u anmuHHomnepuonHas ¢opmbl [lepuogudeckoid CHUCTEMBI
xumuueckux dnemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbel. PU3WYECKUM CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPHOA U TPYIIIHI DJIIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX sznep. HM3oromsl. Onektponsl. Crpoenue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBHIX 20 XUMUYECKUX AJIEMEHTOB [leprnoandeckoil CHCTEMBI
J. WN. MengeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO JJEMEHTa IO €ro IMOJIOKEHUIO B
[Tepuonuueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTU MU3MEHEHUs paguyca aTOMOB XMMHYECKUX AJIEMEHTOB, METAIIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB O IPYIIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMUYECKHX JIEMEHTOB
JUIsl pa3BUTHA HayKU U npakTuku. J[. M. MenzeneeB — y4€HbIN U IpayKJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas U HemnojspHas) CBSI3b.
DNEeKTPOOTPULATEILHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okucieHusi. OKHCIUTETbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHCJICHHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCHEPUMEHM

U3y4eHHe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCUAA
LMHKA C PacTBOpaMU KUCJIOT U ILEJO0Yeil, MPOBEIEHUE OIbITOB, WUIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpeHHE, PeaKIui pPa3IoKeHUs, COSIMHEHMUS).

Meosicnpeomemmbnie cea3u

Peanu3zanus MexXnpeaMeTHBIX CBSI3€H NpU M3YYEHHH XMMHH B 8 KJIaCCE OCYILIECTBIISIETCA
4yepe3 MHCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO--HAyYHBIX TMOHSITHA, Tak M TOHSATH,
SIBJIIOILMXCS] CHCTEMHBIMHM ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTI'O LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3,  CHHTE3,  KiacCH(pUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHUE,  HKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3aps], BELIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (PU3NYECKUE BEIUYHHBI, CIUHUIBI W3MEPEHHS, KOCMOC, IIAHETHI,
3BE351, CoHIIE.

buonorus: porocunres, nprxanue, obnocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIaeMbl€, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeniecTBo M XuMH4YecKasi peakuus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrtema XuMH4Yeckux d3yemeHtos [l M.
MenneneeBa. CrTpoeHHe aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kallns, KaIbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIOKEHUEM DJIEMEHTOB B [lepnonyeckoil CHCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJAbl XUMHUYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM M BHUAA XUMHUYECKOU
CBSI3U.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHMX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3jMYHbIM KJlaccaM HEOPraHMYECKHUX COEIMHEHUH, TeHeThdyecKas
CBSI3b HEOPraHUYECKHX BEILIECTB.

Knaccugukaius XUMHYECKHUX peakil Mo pa3IuYHbIM MpHU3HAKaM (II0 YUCIY U COCTaBY
Y4acTBYIOUIMX B peaklUuu BEHIECTB, IO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHUIO CTereHeu
OKHUCJIEHHS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTanu3aTropa). JK30- U
9HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu XuMuueckoil peakiuu. [loHaTtue 06 oOpaTUMBIX U HEOOpPATHMBIX
XUMHUECKUX peakiusx. [IoHATHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusax. llonarue o
kartanu3e. Ilonstne o xumuueckoM paBHOBecHH. DakTOpbl, BIMSIONIME HAa CKOPOCTh
XMMHUYECKON pPEaKIIMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEaKLUM, SJICKTPOHHBIM OaJaHC OKHUCIMTENbHO-
BOCCTAHOBUTEJIbHOM peakuuu. CocTaBieHUE ypaBHEHMH OKUCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIMii ¢ UCII0JIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OaaHca.

Teopus 3MEKTPOIUTUUECKON AMCCOLMALUMM. DJIEKTPOJIUTH U HEIJIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHU3M JUCCOLMAIMM BEIIECTB C DPA3JIMYHBIMM BHJAMHM XMMUYECKOH CBSI3H.
Crenenp auccounanyu. CUIbHbIE U clabble AIEKTPOIHTHI.

Peakuuu nonHoro oOMeHa. YCIIOBUS MPOTEKaHHUS pEaKMil HOHHOTO OOMEHa, MOJHBIE U
COKpallléHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KHCIOT, OCHOBAHUM M COJIEM B CBETE
IPEJCTaBICHUNA 00 3JIEKTPOJIMTHYECKOW nucconuanuu. KadecTBeHHBbIE pPEaKLMU HA HOHBIL
[TonsiTE O THAPOIU3E COJIEH.

XumuuecKkuii IKCnepumenn .

O3HAKOMJICHHE C MOJEIISIMH KPUCTAJUIMYECKMX PEIIETOK HEOPraHUYECKHUX BELIECTB —
METaUIOB M HeMeTauioB (rpadura M anMasza), CIOXKHBIX BEIIECTB (XJOpuUaa HATPHUs),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKON peakUuu OT BO3JACHCTBHUS pa3IMYHbIX
(bakTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MpOLECca JUCCOLHUALNU
KHUCJIOT, IIejao4ded M cojeil (BO3MOXKHO HCIOJIb30BAaHUE BHJEO MAaTEpUANOB), IPOBEIEHHUE
OIBITOB, WIIIOCTPUPYIOIIMX MPHU3HAKU MPOTEKaHMsI PEaKIUil MOHHOro obOmeHa (oOpazoBaHuE
ocaJKa, BblIEJIEHUE Tra3a, o0O0pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKIUi (FOpeHue, peaklUH pa3iokKeHUs, COEAUHEHUs),
pacro3HaBaHME€ HEOPraHMYECKUX BELIECTB C IIOMOIIbI0 KAayeCTBEHHBIX PEAKIMHA Ha HOHBI,
pellIeHre IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl U HX coelMHEHUSA

OO6miass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crerneHy okucineHusi. CrtpoeHue M (U3NYECKUE CBONCTBA IMPOCTHIX BELIECTB — TaJOrE€HOB.
XUMHUECKHE CBOMCTBa Ha NpuUMepe Xjopa (B3aMMOJAEHCTBHE C MeTaUlaMH, HEMeTallaMH,
miesnioyamu).  Xnoposogopon. ConsHas KHCIOTa, XHUMHUYECKHE CBOICTBa, TOJIy4YEHHE,
npuMeHeHnue. JleficTBrue Xjaopa 1 XJI0pOoBOJOPO/ia Ha OpraHu3M desoBeka. BaxHeiure xiopu bl
U UX HaXOXJCHUE B IIPUPOJIE.

OOmast xapaktepucTuka 371eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia M cepbl. AJIJIOTPOIIHbIE MOAM(DUKAIIMKM KUCIOpOAa U cepbl. XUMHUECKHE CBOMCTBA
cepel. CepoBOZIOPOA, CTpoeHHUe, (U3MYecKHe M XMMHUYeckue cBOHCTBA. OKCHIIBI Cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, (PU3MYECKHe U XUMHYECKHUE CBOMCTBA
(obmue Kak MpeACTaBUTENs Kilacca KHUCIOT U creunuduyeckue). XUMHUECKHE PpEeaKlHH,
JeKalMe B OCHOBE IMPOMBIIIJIEHHOTO CIoco0a MOJIydeHUsl CepHOM KHUCIOThL. [IpuMeHeHue
cepHOM KUCIOTHL. CONIM CepHOI KUCIOThI, KauecTBEHHas! peakiys Ha cyiab(ar-uoH. Haxoxaenue
ceppl U €€ COENMHEHUH B TMpUPOAE. XHUMHUECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpelsl
COECIMHEHUSIMHU Ccepbl (KHUCIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CHOCOOBI €ro
MIPEIOTBPAILEHHS.

OO6mass xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHU OKHUCIEeHUsA. A30T, paclpocTpaHeHHE B TNpupoje, (Qusnuveckue u
XuMHueckue cporictBa. Kpyrosopot a3ora B mpupojie. AMMHUAK, ero pU3n4ecKkue U XuMHYECKHe
CBOWCTBa, MoyiyueHue 1 npumenenue. Coiau aMMOHUS, UX (prU3HUYECKre U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ MOJIy4YeHHE,
dbu3mveckue W XUMHUYECKHE CBOHCTBa (00mMe Kak TIPEACTaBUTENSl Kjlacca KHUCIOT |
cneun¢uyeckue). lMcrnonp3oBaHue HUTPATOB M cOJIeH aMMOHHUS B KadeCTBE MHUHEpaIbHBIX



ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKM, 3arpsi3HEHHE BO31yXa, MOuYBbl U BOAO0EMOB). docdop, amroTponHele MoaubUKALUU
dbocdopa, duzmdeckue u xumudeckue cpoiicta. Oxcun ocdopa (V) u dochopHas xucnora,
¢usnyeckne M XUMHUYECKHE CBOICTBa, monmydeHue. Vcmonp3oBanue ¢ochaToB B KauecTBE
MUHEPAIbHBIX YI0OpEHHIA.

OO6mass xapakrtepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTHM CTpPOEHHS aTOMOB,
XapaKkTepHbIe CTENECHH OKUCIEHHs. YTIEpOJ, AJIOTPONHbIE MOAN(DUKAIINK, PACIPOCTPAHEHUE B
npupoje, pusnueckue U XuMudeckue cBoiictsa. Ancop6uusi. Kpyropoport yriepoaa B mpupose.
Oxcuapl yriaepoja, UX pU3NYECKUE M XMMHUUYECKHE CBOMCTBA, JIEHCTBHE HA JKUBbIE OPraHU3MBI,
MOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYEeCKHe MpoOeMbl, CBsI3aHHbIE ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00ATLHOTO TOTEIUICHUS KJIMMAaTra, MapHUKOBBIM 3P QeKT. YTolibHas KUCIOTa U e
COJNM, UX (PU3MUECKHE M XUMHMUYECKHE CBOMCTBA, NOJy4deHHE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-moHbl. Mcmonb3oBanume  kapOOHaToB B ObITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayanpHBIC TOHATHS 00 OPraHMYECKHUX BEUIECTBAX KAaK O COCIMHEHHSAX YTiepoja
(MeraH, 3TaH, ATWICH, alETWICH, 3TaHOJ, IJUIEPUH, YKCycHas Kuciora). I[IpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (Yrojib, HNPUPOAHBIN Ta3, He(pTh), NMPOAYKTHI HX IepepabOoTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. IIoHATHE O OMOIOrHYECKH BaKHBIX BEIIECTBAX:
KHpax, Oelkax, YrieBoJaXx — M HMX pOJIM B KU3HH 4YeJOBeKa. MarepuaabHOE EIHHCTBO
OpPraHMYECKUX U HEOPraHUUECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHME CBOWCTBA, IMOJIY4YEHHUE U IPHUMEHEHHE.
Coenunenuss kpemHuss B mnpupoje. OOmmue mpenacrasieHus o0 okcuae kpemHus (IV) u
KpeMHueBoi kucnote. CHIIMKaThl, X UCIOJIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. Baxknelinme
CTPOUTENBHBIE MaTepUalibl: KepaMuka, CTEKJIO, IIEMEHT, OeTOH, xene300eToH. I[IpoGiembl
0€30I1aCHOT0 MCIOJIb30BAHUS CTPOUTENIBHBIX MATEPHUAIOB B IIOBCEHEBHOM KHU3HH.

Xumuueckuii Ikcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHMCIIOTBI, IPOBEACHHE
KayeCTBEHHBIX PEAKIMH Ha XJIOPUI-MOHBI U HAONIOJIEeHHE MPU3HAKOB WX MPOTEKAHUs, OMbITHI,
oTpakarolmue (pU3NYecKue U XMMUYECKHE CBOWCTBA TaJIOTEHOB M HUX COECJUHEHUH (BO3MOKHO
UCIIOJIb30BaHNE BUJEOMATEPUATIOB), O3HAKOMIIEHHE C O0pa3laMM XJIOPHUIOB (TaJOreHH]IOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHHUAMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJZleOMAaTepHaoB), HaOdrofeHue mporecca OOyrIMBaHUS — caxapa TOJ  JAEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3y4€HUE XUMHUUYECKUX CBOMCTB pa30aBIEHHON CEpHOM
KHUCJIOTHI, NIPOBE/IEHNE KaueCTBEHHOH peakiuu Ha cyiab(paT-MoOH U HaONIo/eHUe NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKHMMM CBOWCTBaMHU a30Ta, ¢ocdopa M UX COEAMHEHUU
(BO3MOYKHO HCIIO/Ib30BaHUE BUAEOMATEpUaioB), oOpa3amMu a30THBIX U (OCPOPHBIX yI0OpEeHHI,
NojlydyeHue, coOupaHue, paclo3HaBaHME U H3YYEHHE CBOICTB aMMMaka, IPOBEACHUE
KayeCTBEHHBIX pEaKIMi Ha HOH aMMOHHMS U QochaT-uOH U H3yYEHHE TPU3HAKOB UX
MIPOTEKAHUs, B3aUMOJEHCTBIE KOHIIEHTPUPOBAHHOM a30THON KHCJIOTHI C MEIbI0 (BO3MOXHO
HCIOJIb30BaHNE BHJIEOMATEPHANIOB), M3yUy€HUE MOJelel KPUCTAJUIMUECKHUX PEIETOK anmMasa,
rpaputa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aJCOpPOIMU PACTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOras3a, MojyyeHue, coonpaHue, pacrno3HaBaHue
U U3YYEHHE CBOICTB YIJIEKHCIIOTO rasza, MpOBEJeHHE KAaUeCTBEHHBIX peakiuil Ha kapOoHAT U
CWJIMKAaT-UOHbl M W3y4EHHE IPU3HAKOB HUX IPOTEKaHMs, O3HAKOMJIEHHE C MPOAYKIHEH
CUJIMKAaTHON IPOMBIIICHHOCTH, PELICHUE JKCIIEPUMEHTANBHBIX 3a1a4 0 Teme «BakHenmue
HEMETAJIJIbl U UX COEIUHEHUS.



MeTta/ibl M MX COeIMHEHUSI

OO0mass xapakTepUCTUKAa XHUMHUYECKUX OJJIEMEHTOB — METAaUIOB Ha OCHOBAHMM HX
nonoxxenus B [lepuoanueckon cucreMe xumuueckux 3neMeHToB [[. 1. Menaeneesa u crpoenust
atomoB. CTpoeHue MeTauioB. MeramuMueckass CBs3b M METANIMYECKas KpUCTAJUIMYECKas
peméTKa. OJIEKTPOXUMUYECKUNA psAJ HalpshkeHUd MetauioB. dusnueckne W XMUMHUYECKUE
cBoiicTBa MeTayioB. OOMmue crocoObl MoNydeHus] MeTaIIoB. [IOHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUMN, OpoH3a) 1
UX MPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[{erounble MeTaNIbL: NTOJIOKEHUE B [lepuonnueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaxoXJeHUE B npupoje. Pusnveckue U XUMUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUM.

[[lenouHO3emMenbHBIE METAUIBI MarHuid M Kajuplui: nosioxkeHue B llepuonnueckoit
cucremMe xumuueckux aemeHToB [[. WM. MeHneneeBa, CTpOCHHME UX aTOMOB, HAaxXO0XKICHUE B
npupoae. OU3nyecKkue U XUMUYECKUE CBOMCTBA MAarHWs M Kaiblus. BaxHelmue coeauHeHUs
Kanbus (OKCUII, TUIPOKCU, coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuii: nonoxenue B Ilepumoanueckoil cucreme xumuueckux saemeHToB JI. U.
MeneneeBa, CTpOCHHUE aTOMa, HaxXOXJIeHHE B Tpupoje. Ouznueckue U XMMHUYECKHUE CBOWCTBA
amroMuHMS. AM(OTEpHBIC CBONCTBA OKCHJIA ¥ TUJPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenne B Ilepmonuueckoid cucreme xumudeckux osnemeHtoB J[. U.
MenpeneeBa, CTpOCHHUE aToOMa, HaxoXKJeHue B npupoje. dusnyeckue U XMMHUUYECKUE CBONCTBA
xeneza. Oxcuapl, ruapokeuabl u conu skenesa (II) m xenesza (III), ux cocras, cBoiicTBa u
MOJIyYEHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C oO0pa3laMi MeTauIoB W CIUIaBOB, MX (PU3MYECKHMMH CBONCTBaMH,
M3y4YeHUEe pe3yJbTAaTOB KOPPO3WU METAIIOB (BO3MOXXHO HCIIOJIH30BaHHUE BHUIACOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCHJIA KAIBITUS U HATPHUS C BOAOU (BO3MOKHO MCIOJIb30BAaHUE
BHUJIEOMATEPHAIIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOW BOMBI, MpoIlecca TOPEHHUS Kene3a B
KUCIOpoJie  (BO3MOXXHO  HCIIOJB30BAHME  BHJIEOMATE€pPUANOB), NPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIIOMUHUS, 1MHKA, kene3a (I1) u xenesa
(III), mequ (1I), HaGmrogeHne U ONMUCaHKME MPOLIECCOB OKpAIIMBAHMS TJIAMEHU MOHAMU HATpPHS,
Kalusl U Kaiblus (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUAJIOB), UCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB T'UJIPOKCUJA aTIOMUHUS U TUAPOKCUA IMHKA, PEIICHUE IKCIEPUMEHTAIIbHBIX 3a/1a4 110
Teme «BaxkHelme MeTalyIbl U UX COCTMHEHUSI.

XuMHS U OKPY/KAIOIIAA Cpeaa

BemectBa n marepuansl B MOBCEIHEBHOM KM3HU 4YeJOBEKa. be3onacHoe MCMoIb30BaHKE
BEIIECTB M XHMMHYECKUX peakiuii B ObITy. I[lepBas moMomis mpu XUMHYECKHX OXKOTrax M
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAroIIel cpeabl (mpeeibHas A0MycTUMasi KOHIEHTpaIus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHIECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3I0B MaTEpUajoB (CTEKIIO, CIIJIaBbl METAIIJIOB, TOJIMMEPHBIE MaTEPHUAIIbI).

Meoswcnpeomemnuwie cea3u

Peanuzanus MexnpeIMeTHBIX CBS3€H IMPH M3YYEHHHM XMMHHU B 9 Kilacce OCYIIECTBIIAETCS
yepe3 UCIOJb30BaHHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
SIBJISIFOLIIUX CSI CACTEMHBIMU JJ1s1 OT/CNIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OO1Me eCTeCTBCHHO-HAYYHBIC TOHATHS: HAyJHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHal M3,  CHHTE3,  KiIacCHpHKAlWs,  MEPUOJUYHOCTh,  HAOMIOJCHUE,  DKCIIEPUMEHT,
MOJICTTUPOBaHKE, H3MEPEHHUE, MOJICIb, SIBICHHUE, MAPHUKOBBINA 3P (eKT, TeXHOTOTHs, MATePHAIIbI.

dusnka: MaTepHsi, aroM, OJJIEKTPOH, TMPOTOH, HEWTPOH, HWOH, HYKJIHI, HW3O0TOIIbI,
paaoOaKTHBHOCTb, MOJICKYJa, OJICKTPUYECKUI 3apsi, MPOBOJHHUKH, MOJYIPOBOIHHKH,
JMAJIEKTPUKHU, (OTORIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUTMYECKas pemETka, CIUIaBbl, (QU3HUYCCKUE BEIHUYUHBI,
CIIUHMIIBI U3MEPECHHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, [TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtumpochepa, MUHEpaIbl, TOPHBIE TOPOJBI, TMOJE3HBIE
HCKOIIaeMbI€, TOIUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

W3yuenne XuUMHHM Ha YpPOBHE OCHOBHOTO o0O0ImIero oOpa3oBaHUS HAlpaBJIEeHO Ha
JOCTHKEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00Pa30BaTeNIbHbIX PE3YyIbTATOB.

B pesynabrare usydeHus (U3MKM Ha YpPOBHE OCHOBHOIO 0OIEro oOpa3oBaHMs Yy
oOyyarorerocst 0y1yT coOpMHPOBAHBI CIEIYIOLIUE JUUHOCTHBIE PE3yJIbTaThl B YACTHU:

e 1) maTPpHOTHYECKOI0 BOCIIUTAHUSI:

® - MpOsIBIIEHHE HHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHHCKOM
¢bu3nveckoil HayKH;

® - [ICHHOCTHOE OTHOIIEHHE K JTOCTHKEHUAM POCCUHCKUX YUEHBIX--(DPU3UKOB;

e 2) rpaKIaHCKOI0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX H
ATHYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUN (PU3UKH;

® - OCO3HaHWE BAXHOCTH MOPAITBHO--3THYECKHX MPHUHIUIIOB B JEATEILHOCTH
Y4E€HOTI0;

e 3)3CTeTHYEeCKOro BOCIHTAHMSI:

® - BOCIPHATHE JCTETHUECKUX KayecTB (M3NYECKOH HayKH: €€ TapMOHHYHOTO
MIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) IeHHOCTH HAYYHOIO IMO3HAHUS:

® - OCO3HaHUE IIEHHOCTU (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS
MHPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUI, BaKHEHUIIIEH COCTABIAIONIEH KyJIbTYpPHI;

e - pa3BUTHE HAy4yHOH JFOO03HATETBLHOCTH, HWHTEpPEca K HCCIIEeOBATEIbCKON
JeATeNTbHOCTH;

¢ 5) popmupoBaHus KyJIbTYPbI 3I0POBbS H IMOIHOHAILHOTO OJIAT OOy HSI:

e - OCO3HaHUWE ILEHHOCTH Oe3omacHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MUpE, BaXHOCTH MpaBWil 0€30MacHOro MOBEACHUS Ha TPaHCIOpTE, Ha
J0pOrax, ¢ 3MEKTPUYECKUM U TEIJIOBBIM 000pYJOBAHUEM B JOMAIIHUX YCIIOBHSIX;

e - c)opMUPOBAHHOCTH HaBbIKa pe(IeKCUU, MPU3HAHNE CBOETO IIPpaBa HAa OLIMOKY U
TaKOTO K€ MpaBa y IPYyroro 4eIoBeKa;

e 6) TPYAOBOI0 BOCIIUTAHUS:

® - AaKTHBHOE Y4YacTHE B pENICHWH NPAKTUYECKUX 3a1a4d (B paMKax CeMbH,
o0pa3oBaTeNbHONW OpraHu3alMy, Tropoja, Kpas) TEXHOJOTHYECKOW U  COIMalIbHOU
HaIPaBJICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3HMUECKUX 3HAHUI,

® - MHTEpEC K MPAKTUIECKOMY H3YUCHHUIO TPOPECCHid, CBSI3aHHBIX C (PU3HKOIA;

e 7)3KOJOrHYeCKOro BOCIIMTAHMA:

® - OpHEHTanWs Ha TPUMEHEHHWE (GU3NYECKUX 3HAHWW Ui PEIIeHHs 3a1ad B
00JTacTH OKpY)Kalollel Ccpeapl, IUIAHHPOBAHUS TIOCTYIIKOB M OIEHKA HX BO3MOXHBIX
MOCTIEJICTBUM [T OKPY’KaIOIIEeH Cpebl;

® - OCO3HaHHWE TIJIOOAJTBHOTO XapaKTepa HSKOJIOTMYECKHUX MpolieM U MyTed ux
pelIeHus;

e 8) aganTanuuM K H3MEHSIOIMMCS YCJOBHUAM COUMAJbHONH M NPUPOIHOM
cpeasbl:



® - IOTPeOHOCTH BO B3aNMMOICHCTBHUH TIPH BHIMTOJHEHUH UCCIIEIOBAHUH U TPOCKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

® - TIOBBILCHHWE YPOBHS CBOGH KOMIIETEHTHOCTH  4epe3 IMPaKTUYECKYIO
JeATENbHOCTD;

e - nOTpeOHOCTh B (JOPMHUPOBAHMU HOBBIX 3HAHHH, B TOM 4uCie (HOPMYITHUPOBATH
UJIeH, IOHSATHS, TUIIOTE3bI 0 (PU3NYECKUX OOBEKTaxX U SBICHUSX;

® - OCO3HaHME JEPHUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
(07637187 K

® - [UIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MYECKHX 3HAHUIA,

® - CTpEeMJICHHWE AaHAJIM3MPOBATh M BBIABIATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE€ C UCIOIb30BaHNEM (DPU3NYECKUX 3HAHUH;

® - OICHKA CBOMX JEHCTBMII ¢ Y4€TOM BIHMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MO)XKHBIX INI0OQJIBHBIX TIOCIIEICTBHHA.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe oOCBOEHHSA NpOrpaMMbl MO XHMHHM Ha YpPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanusi y oOyuaromierocsi OyayT chOpMUPOBAHBI MeTanpeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOLIME II03HABATEJIbHbIE YHUBEpCAJbHbIE Y4eOHblEe JEHCTBUSA, KOMMYHHKAaTHUBHBIE
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHSI, PETYISITUBHBIC YHUBEPCATbHBIC YIeOHBIC ICHCTBHSL.

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIC e CTBUS

Ba3oBble 1oruveckue aeicTBUA:

®  BBUIBIATH W XapaKTEPU30BAaTh CYIIECTBEHHBIE TIPU3HAKK OOBEKTOB
(s1BIIEHMI);

e  YCTaHABIMBATh CYLIECTBEHHBIH NMpPU3HAK KJacCU(UKALUN, OCHOBAHUS JJIS
0000111eHUs 1 CPaBHEHUS;

®  BBIABISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHSI B pACCMAaTPUBAEMBIX (haKTax,
JTAHHBIX ¥ HAOIIFOJICHHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;

®  BBIABISITH NMPUYMHHO--CIICICTBEHHBIC CBS3M NPU H3YyYCHHH (U3NIECKHX
SBJICHUA M TPOILIECCOB, JI€NaTh BBIBOJBI C HCIHOJb30BAHUEM JECTYKTHBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUCHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBA3SX (DU3MUECKUX
BEITMYHH;

®  CaMOCTOSITENIBHO BBIOMpPATh CMoco0 pemieHus y4yeOHOM (usmueckoi
3a7auu (CpaBHEHHE HECKOJIBKUX BAapUaHTOB pPEIICHUs, BEIOOp HanOoIee MOAXOISIIETO
C Y4E€TOM CaMOCTOSITEJIHO BBIJIETIEHHBIX KPUTEPUEB).

Ba3oBbie Hcciie1oBaTeIbCKHE NeiiCTBUA:

®  HCMOJB30BaTh BOIPOCH! KaK MCCIIE0BATENIbCKUN MHCTPYMEHT ITO3HAHUS;

®  [IPOBOJUTH [0 CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECTOXKHBIN
bu3HYECKU IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBICHUS;

e  OICHMBATH HAa TPUMEHUMOCTH M  JOCTOBEPHOCTh  HMH(OpMANHIO,
HOJTYYCHHYIO B XO/I€ HCCIICAOBAHUS HITH SKCIIEPHMEHTA;



®  CaMOCTOATENTHHO (OPMYITUPOBATH 00OOIIEHUS W BBIBOJBI IO PE3YJIbTaTaM
pOBEAEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHMS;

e  [POTHO3UPOBATH BO3MOXKHOE JalibHeHIee pa3BUTHE  (UBUYECKUX
IIPOLIECCOB, a TAaK)K€ BBIIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTUU B HOBBIX YCIOBHSX U
KOHTEKCTaX.

Pabora ¢ nunpopmanmeit:

®  [PUMEHSTH Pa3IMYHBIE METOJbI, MHCTPYMEHTHI M 3alPOCHI MPU TOUCKE U
otbope MHpOpMaNUKM WIH JAHHBIX C y4ETOM MPEIOKEHHON Y4eOHOU (HU3HMUECKOM
3aj1auu;

®  AHANM3UPOBATh, CUCTEMATH3MPOBATh U MHTEPIPETUPOBATH HMH(OPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

®  CaMOCTOSITENIbHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY IPEICTABICHHUS
uHbOpMallMd M WUIIOCTPUPOBATh pElIaeMble 3aJauyd HECIOKHBIMH CXEMaMHU,
JuarpaMmMamu, HHOM rpaguKoil 1 uX KOMOWHAIUSMHU.

KoMMyHUKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBHUA:

e B Xxoae oOcyxIeHus y4eOHOTro Marepuala, pe3ylbTaToB Jab0paTOPHBIX
paboT M TPOEKTOB 3a/aBaTh BOMPOCHI IO CYHOIECTBY OOCYXJTaeMOW TEMBI W
BBICKA3bIBaTh WJCH, HALCJICHHBIE HAa pEIIeHHe 33Ja4yd W TOJAJIEpKAHHE
0J1ar0KeIaTeIbHOCTH OOIICHHUS

®  CONOCTaBIATh CBOM CYXACHHUS C CYXICHUSMU JPYTHX YYaCTHUKOB
Juanora, oOHapyXUBaTh Pa3IU4YHe U CXOACTBO MO3UIUH;

®  BBIpaKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e  nyOJMYHO MPEICTABIATh PE3YJIbTAThl BBIIOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIepUMeHTa, UCcCIeI0BaHus, IIPOEKTA);

® TIOHMMATh W  WUCHOJB30BATh  MPEHMYIIECTBA  KOMAHIHOW W
MHAMBUAYaJIbHON paObOThI PU PELICHUH KOHKPETHON (hrU3HUECcKOi MpoOIeMbl;

®  TPUHUMATH IIETTM COBMECTHOW NESATEIHLHOCTH, OPTaHW30BHIBATH JCHCTBUS
no e€ JOCTHXKEHHUIO: DPACHpeleNsiTh pOJM, OO0CYXKIaTb MPOLECChl U PE3yNbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

®  BBINOJHATH CBOIO YacTh Pa0OTHI, TOCTHUTAsi KAYECTBEHHOTO Pe3yJbTaTa o
CBOEMY HaIPaBJICHHUIO U KOOPIUHHUPYS CBOM JACUCTBUS C JPYTUMH YICHAMH KOMaH/IbI,

e  OICHWBATh KAYECTBO CBOETO BKJAJa B OONIMI TPOMYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJIbHbIe YUeOHbIe el CTBUS

Camoopranu3aums:
L BBIABJIATH HpO6J’I€MBI B )XU3HCHHBIX U yqe6HBIX CUTyaluiXx, Tpe6y10m1/1x
JUTS petieHus (PU3NIeCKUX 3HaHUM;
®  OpHUEHTHPOBATHCS B  Pa3NUYHBIX [OAXOJAX MPHUHATUS  PEIICHHMA
(MHIMBUYyaIbHOE, IPUHATHE PELICHUS B IPYIIE, IPUHATUE PELICHUN IPYNIION);



®  CaMOCTOSITENIBHO COCTABJIATH AJITOPUTM pelIeHHs (U3HMUECKOl 3a1auu WIn
TUIaHA MCCIIEIOBAHUSA C YUETOM UMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh IIPEIJIaracMble BAPUAHTHI PEILICHUN;

e  jienath BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAILHbIN HHTEJJIEKT:

o AaBaThb aACKBATHYIO OLICHKY CUTYalluUu U IpCajiaraTsb IJIaH eé HU3MCHCHUA,

e  OOBSICHATP TPUYMHBI JIOCTHKEHUSA (HEIOCTH)KEHUS)  pe3yJabTaToB
JESTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

®  BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCJE B XOJ BBIOJIHEHUS
(U3HYECKOTO UCCIICIOBAaHMSI WM TPOCKTAa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
N3MCHUBIINXCA CI/ITyaHHﬁ, YCTAHOBJICHHBIX OH_II/I60K, BO3HUKIINX TPYI[HOCTCI\/JI;

e  OIICHMBATh COOTBETCTBHUE pe3yJIbTaTa IIEJIU U YCIOBUSIM;

e  CTaBUTh ce0sl HA MECTO JPYroro 4ejloBeKa B XOJ€ CIOpa WU JUCKYCCHUU
Ha HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

®  TpU3HAaBaTh CBOE MPAaBO HA OMMOKY NMPU pelIeHHH (PU3UUECKUX 3a/1a4 HITH
B YTBCPIKJACHHUAX Ha HAYUYHBIC TCMbI U TAKOC KC IIPaBO APYTOToO.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO 00S3aTEIBHOTO COACpIKaHMS,
YCTQHOBJICHHOTO JIaHHOM NpUMEpHOM pabouell MporpaMMoi, BBIACISIOT: HAaydHbIE 3HAHMS,
YMEHHUSI U CHOCOOBI JAEWCTBUM, crnenuduueckue ajas ydyeOHOro mnpeamera «XUMHS», BUIbI
NESTEIbHOCTH 110 TIOJYyYEHUI0 HOBOTO 3HAHMS, €ro MHTEpHpeTalud, MNpeoOpa3oBaHUIO U
MIPUMEHEHMIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYallUsX:

*IIPE/ICTABIICHUE O 3aKOHOMEPHOCTSX W II03HABAEMOCTH SIBJICHUN IPUPOAIBI, TIOHUMaHUE
OOBEKTUBHOM 3HAYMMOCTM OCHOB XHMHYECKOW HAyKM KaKk o00JacTM COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OO0IeH KyJbTypbl W NPaKTHUYECKOM NEATEIbHOCTH YEJIOBEKa B
YCIOBHUSAX COBPEMEHHOIO OOIECTBa; MOHUMAHME MECTa XUMHUHM CPeAM JPYI'HX eCTECTBEHHBIX
Hayk,

*BIAJICHUE OCHOBAMH ITOHSATHUHMHOIO ammapara U CHUMBOJWYECKOTO S3bIKa XUMHM JUIS
cocTaBieHUs (OPMyJI HEOPraHUYECKUX BEIECTB, YPABHEHUN XUMHYECKHX peakluil (C omopou
Ha aIropuUTM Y4eOHBIX AEHCTBUII); BajeHne ocHoBaMHM XxuMudeckoil HomeHkiatypsl (IUPAC u
TPUBHUAIBHON) M yYMEHHE HCIIOJIb30BaTh €€ JJIs pelleHus] yuyeOHO- MO3HaBaTEeNbHBIX 3a/1ad C
MOMOUIBIO YUYUTENS; YMEHHE HCIOIb30BaTh MOJENN Jii OOBSCHEHUS CTPOEHHS aTOMOB M
MOJIEKYJI IT0 QJITOPUTMY C OTIOPOM HA ONIPENENICHNS;

*IIPEACTABIICHUE O CHUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C IOMOIIBIO YYUTEIA
MIPUMEHSTh CUCTEMY XMMHYECKUX 3HAHUM JJI1 YCTAHOBJIEHHS B3aMMOCBA3EH MEXy N3YYEHHBIM
MaTepuajoM M MpU TMOTYYEHUHM HOBBIX 3HAHUM, a Takke B IPOILIECCE BBINMOIHEHUS Y4eOHBIX
3aJlaHuM U NIpU paboTe C UICTOYHUKAMH XUMUYECKONH HH(POpMaIlUU, KOTOpast BKIIIOYAET:

BOKHEUIIINE XUMHUUYECKHE IOHATUSA: XMMHMUYECKHH JJIEMEHT, aTOM, MOJIEKYJa, BEILIECTBO,
IIPOCTOE U CII0KHOE BEILECTBO, OMHOPOJHAS U HEOJHOPOHAS CMECh, OTHOCUTEIIbHBIE ATOMHAsL U
MOJIEKYJISIpHAsE Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas Macca, MOJSIPHBI 00beM,
OKCHJ, KUCIIOTAa, OCHOBaHME, COJb (CpeAHAsA), XMMHYECKas peaKlus, peakiuy COeJAUHEHMUs,
peaKIMM pa3lIoKEHUs, PeaKkIMM 3aMEIICHUs, peakiuy OOMEHa, TeIIoBo 3¢ ¢ekT peakuuy,
9K30- U DBHIOTEPMHUYECKUE PEAKLUHU, PacTBOP, MaccoBas M0 XUMHUYECKOTO DJIEMEHTa B
COCIMHEHUH, MacCOBasl OJI U NPOLICHTHAs KOHICHTpALUs BEILECTBA B PACTBOPE, SAPO ATOMA,



AIEKTPUUYECKUI CIIOM aroma, aTroMHas OpOUTalb, pPagUyC aToMa, BAJEHTHOCTb, CTEINEHb
OKHUCJICHUS, XHUMHYECKas CBs3b, JJCKTPOOTPULATEIBHOCTb, INOJSAPHAs W  HENOJSIpHas
KOBQJICHTHAsl CBSI3b, HIOHHASI CBSI3b, METAJUNINYECKAs CBSA3b, KPUCTAUIMUECKAs pelIeTKa (ATOMHas,
HOHHAsl, METAJUIMYECKas, MOJIEKYJIsIpHasi), MOH, KaTUOH, aHUOH, 3JIEKTPOJUT U HE DJIEKTPOJIUT,
NIEKTPOJIMTUYECKAs  JUCCOIMALMs,  peakudd  HOHHOTO  oOMeHa, OKHUCIIUTEIBHO-
BOCCTAHOBUTENIbHBIE PEAKLIUH, OKHCIUTENIb U BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAaHOBIICHUE,
UIEKTPOJIN3, XMUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMble pPEaKLMU, CKOPOCTb
XUMHUYECKON peaKIuM, KaTalu3aTrop, npeaenpbHo aonycruMas konueHntpauus (I11K), kopposus
METaJUIOB, CILJIABbI;

OCHOBOIIOJIATrAl0IIME 3aKOHBI XMMHUU: 3aKOH COXpaHeHus Macchl, [lepuoandeckuit 3akoH /1.
W. MennieneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo;

TEOpPUU  XUMHUHU:  aTOMHO-MOJICKYJISIpHAs  TEOpHUs, TeOpUs  DIIEKTPOJUTHYECKOU
JUCCOLMAIMKU, a TaKkKe INPEJCTABICHUS O HAy4yHBIX METOJAax II03HAaHUSA, B TOM 4YHUCIIE
JKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJAaX MCCIEJOBAaHUS BELIECTB M H3YYCHHUs
XUMHYECKUX PEAKIIUI;

*IIPEJCTABJIICHUE O IEPUOAMYECKON 3aBUCUMOCTU CBOMCTB XMMMUYECKHUX DJIEMEHTOB
(pammyc aToma, SIIEKTPOOTPHUIATEIBHOCTH), HMPOCTHIX W CIIOKHBIX BEIIECTB OT MOJOXKEHUS
aneMeHTOB B Ilepuoaunueckoil cucreme (B MajblX I[EpUOJAX M TIJIABHBIX HOArpyNNax) u
AJNEKTPOHHOTO CTPOEHHS aTOMa; YMEHUE OOBSACHATh CBA3b IIOJIOKEHUS JJIEMEHTa B
Ileppoguueckoil cucTeME € YUCIOBBIMM XAaPAaKTEPUCTHKAMHM CTPOEHHMSI aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB M 3apsil s/ipa, 00LIee YUCIO HIIEKTPOHOB), PACIPENCIIEHUEM IIEKTPOHOB IO
JHEPreTHYECKUM  YpPOBHSM aTOMOB IIEPBBIX TPEX IEPUONOB, Kauusd U  KaJblLusd;
KJIacCCU(UIUPOBATh XMMHUYECKUE JIEMEHTHI C ONMOPOW Ha ompezeneHus (U3NYecKOoro CMbICia
UG POBBIX TAaHHBIX NEPUOIUYECKON TaOIUIIBI;

*YMEHHME KJIacCU(PULUPOBATh XWMHYECKUE OHJIEMEHThI, HEOpPraHWYECKHE BeIleCTBa U
XUMHUYECKHE PEAKIUU C OMOPOM Ha CXEMBbI; ONPENEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS
XUMHUYECKHX DJIEMEHTOB, BHUJ XWMHUYECKOW CBA3M M THUIl KPUCTAUIMYECKOW CTPYKTYphl B
COEAMHEHUSX, 3apsii MOHA, XapakTep cpelbl B BOJHBIX pAcTBOpax BeIIECTB (KUCIOT,
OCHOBAHHUI ), OKUCIUTEIh U BOCCTAHOBUTEIIb IO AJITOPUTMY YUEOHBIX JEHCTBHIA;

*yYMEHHUE XapaKTepHu30BaTh C OMOPOM Ha cxeMmy (U3HUECKHEe UM XHMMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOA, rpadut, anmas, KpeMHuil, a3or, ocdop, cepa,
XJIOp, HATPUH, KA, MAarHUH, KaIbIIUi, aTFOMUHUHN, )KETI€30) U CJIOKHBIX BEIIECTB, B TOM UHCIIE
UX BOJHBIX PAacTBOPOB (BOJa, aMMHAaK, XJIOPOBOJOPOJ, CEPOBOJOPOA, OKCHUIBI U THJIPOKCHUJIbI
metaios I - [IA rpynn, amomunus, meau (II), nunka, sxenesa (II u 11I), okcuast yrnepoga (11 u
IV), kpemuus (IV), azora u gocdopa (III u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras,
a3oTHas, GpocopHasi, yrojibHasi, KpeMHHEBAsE KUCIOTa U UX COJIM); OMUCHIBATH C OMOPON Ha IJIaH
U KJIKOYEBBIE CIIOBA; yYMEHUE IPOTHO3MPOBATh M XAPAKTEPHU30BaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHMS IOCJE MPEABAPUTEIBHOIO aHAIN3A 0] PYKOBOJICTBOM
rejarora, NPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOWMCTB, BO3MOXKHOCTb IPOTEKAHMS
XUMHUYECKUX TPEBpAIlCHUH B PA3IMUHBIX YCJIOBMSX, BIMSHHME BELIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTaHMU3M YEJIOBEKA M OKPYKAIOLIYI0 IIPUPOJHYIO CPENY;

*YMEHHUE COCTaBJIATh MO 00pasily, cXeme, aJrOpUTMY yYEOHBIX JIEHCTBUN MOJEKYJsIpHBIE
U MOHHBIE YpaBHEHHs peakiuii (B TOM 4YHClIe peakluil MOHHOrO OOMEHa M OKHCIUTEIbHO-
BOCCTaHOBHTEIILHBIX PEAKIHIT), HIUTIOCTPUPYIONINX XUMUYECKUE CBOMCTBA H3Y4YEHHBIX KJIaccoB /
IpyNI HEOPraHWYECKMX BEUIECTB, a TAKXKE INOATBEPKIAIOIIMX I'€HETUYECKYI0 B3aUMOCBS3b
MEXy HUMY;



*yYMEHHE BBIYHMCIATh OTHOCUTEIBHYIO MOJICKYJISPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJTFO XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM Ta30B C OMOpPOM Ha oOmmme (GopMyIbl; yMEHHE
MPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMHUUYECKUX PEaKIUi U HAXOJUTh KOJIUYECTBO BEILECTBA,
00BEM M MacCy peareHTOB WIIU TMPOJAYKTOB PEaKIIMU C OMOPOil Ha oOpasel, aNropuTM y4eOHBIX
JICHCTBUIA,

*BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO II03HaHUS (HAONIOACHHWE, H3MEpeHue,
SKCIEPUMEHT, MOJICTUPOBAHKE) MPHU U3YYCHUH BEIECTB U XMMHUUYECKHUX SIBJICHUN C OMOpOW Ha
QNTOPUTM YYE€OHBIX JEHCTBUM, yMEHHE CPOPMYIMPOBATH MPOOJIEMY W TPEIJIOXKHUTHh MYyTH €€
pelieHusT ¢ TOMOIIBI0 T[Iearora; 3HAHUE OCHOB O€30MacHOW pabOThl € XUMHYECKHUMH
BEIIECTBAMH, XUMUIECKON TTOCYI0HN 1 TaOOPaTOPHBIM 000PYIOBAHUEM;

*HAJIMYKME TMPAKTHYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIICCTBICHHUS CIICIYIOITUX
XUMHUYECKHUX HKCIIEPUMEHTOB IO/ PYKOBOICTBOM YUHTENS C OOCYKIEHUEM IUIaHa paboOThl MU
COCTaBJICHHEM TaOIHUIIbI:

W3YYCHHUE U ONMUCaHNE (U3MYECKUX CBOWMCTB BEIECTB; O3HAKOMJICHHE C (DPU3MYECKUMHU U
XUMHYECKUMH SIBIICHUSIMU,

OTBITHI, WIIIOCTPUPYIOIIME MPU3HAKU TMPOTEKAHWS] XUMHYECKHX pEeakKlHid; H3ydeHHue
CII0CO0O0B pa3zeiieHUs] CMECEid;

MOJIyYeHHE KHUCJIOPOJIa U M3YUYEHHE €ro CBOMCTB; IMOJIYYECHHE BOJIOPOJA M M3yYEHUE €ro
CBOMCTB; IOJIy4€HHUE YIJIEKUCIOrO ra3a W HM3y4yeHUE €ro CBOICTB; MOITY4YeHHE aMMHaKa U
W3Y4YEHHE €ro CBOMCTB;

MIPUTOTOBJICHUE PACTBOPOB C OINPEICICHHOW MAaCCOBOM JI0JIEM pacTBOPEHHOTO BEIECTBA;
HCCIIEA0BAaHUE U ONUCAHUE CBOMCTB HEOPTAHMUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

MPUMEHEHHE WHANKATOPOB (JaKMyca, MeTUIOpanka u (eHondranenHa) 1uist onpeneaeHus
XapakTepa cpebl B pacTBOpaxX KUCIIOT U HISJIOYEH;

M3y4YeHUE B3aUMOJICHCTBHS KUCIIOT C METa/UIaMH, OKCHJIaMH METaJIOB, PACTBOPUMBIMU U
HEPacCTBOPUMBIMU OCHOBAHUSMH, COJISIMU;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJTHOTO METaslia JPYTUM U3 PacTBOPA COJIH;

ucciea0Banne aM(pOTEepHBIX CBOWCTB TUAPOKCHIOB ATFOMUHHMS U [IUHKA;

pelieHne SKCIePUMEHTABHBIX 3a7ad 1o Teme «OCHOBHBIE KJIACChl HEOPTaHMYECKHX
COCIMHEHUI»; pEelIeHUuE OHKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «DIEKTPOIUTHYECKas
JTUCCOTTHAITUS;

pelIeHNe OKCIIEPUMEHTANBHBIX 3a/ad 1Mo TeMe «BaxHeilmme HeMeTaulbl W X
COCIMHEHUS»; PEIICHUE JKCIIEPUMEHTAIbHBIX 3a7ady Mo Teme «BakHeillline MeTalibl U HX
COCIMHEHUS»; XUMUYECKUE IKCIIEPUMEHTHI, WJUTFOCTPUPYIOLIUE NPU3HAKH TPOTEKAHUS peaKIUi
HOHHOT'0 OOMEHa;

KaueCTBCHHBIC PEaKIMM Ha TMPUCYTCTBYIONIHME B BOJHBIX PAcCTBOPAaX HWOHBI: XJIOPHUI-,
Oopomun-, moaua-, cynsdar-, pocdar-, kapOboHaT-, CUIHKAT-AHUOHBI, THIPOKCH/I-UOHBI, KATHOHBI
aMMOHWUSI, MarHus, KaJabllds, aJFOMUHHMS, Keie3a (2+) u xkenesa (3+), menu (2+), IMHKA;

YMEHHUE TPEACTABIATh PEe3ybTaThl DKCIIEPUMEHTa B (OpME BBIBOJOB, JOKA3aTENbCTB,
rpauKOB U TAOJHI] ¥ BBISBIISTH SIMITUPUUECKHUE 3aKOHOMEPHOCTH;

*BJIaJICHUE TMpaBWIaMHd O€30MacHOro0 OOpalleHus C BEIIeCTBAMHU, HCIOJIb3YEMBIMH B
MMOBCETHEBHON JKM3HH, a Tak)Ke MpaBUJIAMH TOBEACHUS B IIENAX COEpEeKEHUs 370pPOBbS U
OKpYJKaloIel TPUPOTHON Cpebl; MOHMMaHUE Bpena (OMacHOCTH) BO3JICUCTBHS HA JKUBBIC
OpraHU3MBbI OTPECIICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBIIICHUS U MPEAOTBPAIICHUS UX



BPEIHOTO BO3JCHCTBHS; NMOHMMAHWE 3HAYCHUS JKUPOB, OECNKOB, YIJIEBOJOB JUIsi OpraHu3Ma
YeJIOBEKa;

*BIIaJICHUC OCHOBaMH XHMHYECKOH TI'PaMOTHOCTH, BKJIIOYAIOUICH yMEHHE IIPABUILHO
HCIIOJIb30BAaTh M3YYCHHLIC BCHICCTBA W MATCPUAJIbL (B TOM 4YHUCJIC, MHUHCPAJIBbHBIC y,u06peHI/151,
METaJUIbl U CIUIABBI, IPOAYKTHl NEpepadOTKU MPUPOIAHBIX MCTOYHHUKOB YIJIEBOJIOPOJOB (yIJId,
HPUPOJIHOTO ra3a, HeTH) B OBITY, CEILCKOM XO35ICTBE, Ha MPOM3BOJICTBE; YMEHHE ITPUBOHTh
HPUMEpBI IPABUIBHOTO UCIIOIb30BAHUS N3yYCHHBIX BEIICCTB M MaTCPHAJIOB,;

*YMCHHUC YCTAHABJIMBATb CBA3M MCKIAY PCaAJIbHO Ha6JHOI[aeMBIMI/I XUMHNYCCKUMU
SABICHUSIMA ¥ TPOLECCAMH, MPOUCXOMAIIMMUA B MakKpo- M MHUKPOMHUPE, OOBACHATH MPHYUHBI
MHOroo0Opa3susi BELIECTB; YMEHHE HHTEIPHPOBATh XMMHUYECKUE 3HAHUS CO 3HAHUSMH JPYrHX
y4eOHBIX MPEAMETOB C MOMOIIIBIO [1€/1arora;

sTIpe/icTaBiIeHue O chepax NpodecCHOHATBHON AEATEIILHOCTH, CBS3aHHBIX C XHUMHEH U
COBPCMCHHBIMU TCXHOJOIUAMU, OCHOBAHHBIMU HA HOCTHUKCHUAX XUMHYECKOH HAayKH; HaJIM4UC
ombITa pabOThl C Pa3IUYHBIMUA HMCTOYHHKAMH HH(OPMAIMU [0 XUMUHU (HAYYHO-MOMYJISIPHAs
JHUTEepaTypa, CIOBapu, CIPABOYHHKH, WHTEPHET- PECYpChl) C OMOPOM Ha AlrOPHUTM: yMEHHE
00BEKTUBHO OLICHUBATh I/IH(bOpMaIII/IIO 0 BCHICCTBAX, HUX HNPCBpAlICHUAX HW MNPAKTHYCCKOM
IIPUMCHCHUH.

Tpebosanusn Kk npeOmemuvim pe3yibmamam 0C60€HUA yueOH020 npeomema «(Xumusny,
pacnpeoeienHvie no 200am o0yueHus

Pesynbrarel o rogam ¢GopMyIupyrOTCs MO MPUHIMITY 100aBIEHUS HOBBIX PE3YyIbTaTOB OT
roga K roay, y)ke Ha3BaHHbIE B MPEABLAYIIMX TOAaX MO3UIMH, KaK MPaBUJIO, JOCIOBHO HE
MOBTOPSIIOTCS, HO YUYUTHIBAIOTCA (PE3yJIbTaThl OYEPETHOrO roja MO YMOJYAHHUIO BKIIOYAIOT
pe3yNIbTaThl MPEAbIAYIINX JIET).

8 KJIACC

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSTHUN: aTOM, MOJIEKYyJla, XUMHUYECKUI
AJIEMEHT, IPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OAHOPOJHAs M HEOJHOPOJHAas),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJISIpPHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas JOJsl XMMUYECKOTO 3JIEMEHTa B COEIMHEHHMH, MOJISIPHBIH 00BEM,
OKCHJl, KHUCJIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTH]7, CTENEHb OKUCIECHMS,
XUMHUECKas peaklusi, Kiaccuukanus peakuuil: peakiuu COeINHEHUs, PEaKUU Pa3IoKEeHMUs,
peaKIMM 3aMeIleHus], peakllui 0OMeHa, 9K30- M SHA0TEPMHUECKUE PEAKIIMU; TeIIOBOM 3¢ ekt
peakiuu; SApo aToma, OSJIEKTPOHHBIM CJOH aroma, aTroMHas OpOWTallb, pajuyc aToMa,
XUMHYECKas CBS3b, MOJSPHAS M HEMOJIsIpHas KOBaJEeHTHAas CBS3b, MOHHAs CBSI3b, UOH, KATHOH,
aHUOH, pacTBOpP, MaccoBas oyl BemlecTBa (IPOLEHTHAs KOHLIEHTPAllMs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (CM. M. 1) U IpUMEHSTH 3TH
MIOHSATHSI TIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

UCIIOJIb30BaTh  XUMHYECKYI0 CHMBOJHMKY Ui COCTaBieHHUS (GOpMyJ  BEILECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIUH, 2JIEKTPOHHOTO OanaHca;

OTpeNeNATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHUSX; CTENEHb
OKHUCJICHUS DJIEMEHTOB B OWHApHBIX COECJUHEHHUSX C OMOpPOM Ha OMpeJeNieHUs, B TOM 4YHCIE
CTPYKTYpUPOBAHHbIE, MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHHH IO
(dbopmynaM; BUJ XUMHUECKON CBSI3U (KOBAJCHTHAs U MOHHAS) B HEOPTaHMUECKUX COCTUHECHUSX;

UMETh IPEJICTaBICHUE O CHUCTEME XMMHUYECKMX 3HAHWM, YMEThb C IOMOILBIO YUYUTENs
IIPUMEHATh CUCTEMY XMMHYECKHUX 3HAHUH, JUIsl yCTAHOBIICHUS B3aUMOCBSI3H MEXY U3y4YECHHBIM



MaTepuajoM U TpH TOJYy4YEHUU HOBBIX 3HAHUHM, a Takke MpH paboTe € HCTOYHUKAMU
xumuueckor uHpopmanuu. OpUEeHTHPOBATHCA B MOHATHSIX U ONEPUPOBATH UMHU Ha 0a30BOM
YpOBHE, IPUMEHSTH MIPH BBIIOJHEHUH YUEOHBIX 3a/IaHUN U PELICHUH PACUETHBIX 3a]a4 C OTIOPOM
Ha ITOPUTM Y4YeOHBIX JEHCTBUN WM3ydeHHBIC 3aKOHBI M TEOPHH: 3aKOH COXPAaHEHHS MAacChl,
[Tepuonnueckuit 3axkon .M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo;
aTOMHO-MOJIeKyJsipHast Teopus. COOTHOCUTH O0O3HAUEHHUs, KOTOpbIe HMEIOTCA B TaOiHIle
«I[lepuonnyeckass cucrema xumuueckux osaemeHToB JI. W. MenneneeBa» C YUCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsija supa, olIiee
YHCIIO 3JIEKTPOHOB M pacrlpe/iesieHne X MO0 JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEIEeCTBA; XHUMHUYECKUE
peakiuu (10 YUCIy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, 1Mo
M3MEHEHHUIO CTENIEHN OKHUCIICHHS] XUMUYECKUX 3JIEMEHTOB) C OMIOPON HA CXEMBI;

XapaKTepu30oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEUIECTB Pa3IUYHBIX
KJIACCOB, IOATBEPKAAasi ONMCAHUE MPUMEPAMU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIHX
XUMHUYCCKUX peaKHI/Iﬁ C OHOpOI>'I Ha CXCMbI; IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOCHUS; BO3MOXXHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPALLICHUI B pa3IMuHbIX
YCIOBUSIX MOCIIE MPEIBAPUTEIHLHOTO O0CYKICHHUS C TIE1aroroM;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MAacChl BEIECTB; MAacCOBYIO
JIOJTI0 XMMHYECKOTO dJIEMEHTA 110 (hOpMYJIe COSTHHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM PEaKI[UHU C ONIOPOI Ha aJITOPUTM;

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTENBHOM EATENbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, O000OlIeHHe, CUCTeMaTHU3alus, KIacCU(pUKALMs, BbIIBICHHE IPUUYUHHO-
CJICACTBCHHBIX CBsI3El — AJId U3y4YCHUSA CBOIICTB BCIICCTB U XUMHNYCCKUX peaKuHﬁ; €CTECTBECHHO-
HayyHbIE METOJbl TO3HAHUS — HAONIOJACHHE, H3MEPEHHEe, MOJECIUPOBAHUE, OSKCIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIH) MOJI PYKOBOJICTBOM TI€/1arora;

CIeOBaTh TpaBWIaM  TMOJB30BAHMUS ~XHUMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opynoBaHueM, a TakKe IMpaBWiIaM OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU TI0 BBIIOJHEHUIO JAa0OPATOPHBIX XUMHUYECKHX OIBITOB IO TMOIYyYEHHUIO U
coOupaHnio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpeAeEHHON MacCOBOM JOJIEM pAacTBOPEHHOTO BEUIECTBA; IUIAHUPOBATH W MPOBOJHUTH
XUMHUYECKHUE HKCIIEPUMEHTHI M0 PACHO3HABAHUIO PACTBOPOB MLIENOYEH U KHUCIOT € MOMOUIBIO
WHIUKATOPOB (JakMmyc, (heHondranent, METUIOPAHXK U JIP.), TOATBEPKIAIONINX KaueCTBEHHBIN
COCTaB HCEOPraHUYCCKHUX BEIICCTB (Ka‘—IeCTBeHHBIe p€akuu Ha I/IOHI)I) nmoa pPykKOBOJACTBOM
rejarora.

9 KJIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHI: XUMHYECKHH JJIEMEHT, aToM,
MOJICKYJIa, WOH, KaTWOH, aHWOH, MPOCTOE BEIIESCTBO, CII0)KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTEIEHb OKUCICHHS, XUMHYECKas pEeaKius, XUMHUYECKas CBS3b,
TEIUIOBOM d(PPEKT peakiuu, MOJIb, MOJIIPHBINA 00BEM, PaCTBOP; IIMEKTPOIHTHI, HEIJIEKTPOIHTHI,
ANEKTPOIUTHYECKAsT TUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XHUMHYECKOoe
paBHOBeCI/Ie, O6paTI/IMI)Ie 158 H606paTI/IMBIe peaKm/m, OKHUCJIINTCIBbHO-BOCCTAHOBHUTCIIBHBIC
peaKknuu, OKUCIUTENh, BOCCTAHOBHUTEIb, OKHCICHHEC ¥ BOCCTAaHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKasi CB3b (KOBAJIEHTHAs, NMOHHAS, METAINTNYECKAsl), KPUCTAJUIMYECKas
pemérka, KOppo3usi METAIJIOB, CIUIaBBI; CKOPOCTh XHMHYECKOW peakluu, TNpeaebHO
nomycrumas korrenTpanus (I1JIK) Bemectsa;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUH (CM. M. 1) U IpUMEHATH
9TH MOHATHUS NPU ONMCAHNUU BELIECTB U UX NPEBPAILECHUM;

MCIIOJIb30BaTh 3HAKU U CHUMBOJIBI JUIsl (PUKCAIIMM PEe3yJbTaTOB HAOMIOACHUN, COCTABICHHUS
dbopMynl BeIIECTB W ypaBHCHUNW XHMHUYECKUX PEAKIUH, 3aliCH JaHHBIX YCJIOBUH 3ajad.
Hcnons3oBare 0003HaueHHs, wuMeronecss B llepuonnyeckoid cucremMe ©  TadiuMIe
PacTBOPUMOCTH KHCIJIOT, OCHOBAHUW U COJIEW B BOJIE JJISL BBINIOJHEHUS 3a/laHuil. ONpeAessiTh
BAJICHTHOCTh U CTENEHb OKHUCICHUS XHMHUYECKHX SJIEMEHTOB B COCIUHEHUSIX Pa3IUnYHOIrO
COCTaBa; IIPUHAJUICKHOCTh BEIIECTB K ONPEIEIEHHOMY KIACCy COCIUHEHUN C ONOpOM Ha
Olpesie/ieHUsl, B TOM 4YHCIE CTPYKTYPUPOBAaHHbBIE; BUIbl XMMHUUYECKOH CBA3M (KOBaJEHTHas,
WOHHAs, MeTaJIndyeckasi) B HEOPraHMYEeCKHX COCIUHEHUSX; 3apsAl HOHAa MO XUMHUYECKOH
(dbopMyIie; xapakTep cpeabl B BOIAHBIX PACTBOPAX KHUCIOT M IIEIOYEH, THUI KPUCTAILTUYECKON
PEIIETKY KOHKPETHOTO BELIECTBA,

packpeiBaTh cmbich Ilepuoguueckoro 3akona .M. MenaeneeBa u J1eEMOHCTPUPOBATH €0
MOHMMAaHME: OMHCHIBAaTh M XapakTepu3oBaTh TabnauunHyio ¢opmy Ilepromuyeckoii cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS

«rnaBHas noxarpynna (A-rpynma)» u «mnobounas noarpynna (b-rpymma)», manbie u
OOJIbIIIAE TTEPUOJIBI; COOTHOCUTH 0003HAYEHUS, KOTOPBIC HMEIOTCS B MIEPUOINICCKON Ta0IHIIe, C
YHCIIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS AaTOMOB XHMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsil
sa1pa, OOIlee YUCIO DJIEKTPOHOB M PACIpEAeNICHHE UX IO AJIEKTPOHHBIM CJIOSM); OOBSICHSTH
o0mmye 3aKOHOMEPHOCTH B M3MEHEHHWH CBOMCTB XMMHUYECKHX JJIEMEHTOB M MX COCAMHEHUI B
Ipesiesax MajbIX IEPUOJO0B U IVIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XMUMUYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEIECTBA; XMMHUYECKUE
peakiuu (1o YMCIy M COCTaBy yYacTBYIOIIMX B PEAKLIMU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, Mo
M3MEHEHHUIO CTENEHE OKUCICHHUSI XUMUYECKUX JIEMEHTOB) C OTIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) 00IIME U CIEU(PUIECKUE XUMUIECKHNE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXK/1as ONUCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX U MOHHBIX YPaBHEHMI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMI C ONIOPOU HA CXEMBI;

COCTaBIIATh YPaBHEHUS DJIEKTPOJIUTHYECKON JMCCOLMALMU KHCIOT, IIEJIOYEH M COJIEH;
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS pEaKIUil HOHHOro OOMEHAa; YpaBHEHUs pEeaKlUi,
MOATBEP)KIAIOIIUX CYIIECTBOBAHUE TE€HETHMYECKON CBSI3U MEXAY BELIECTBAMHU pa3IMYHbIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PpEAaKLUH IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS; BO3MOXHOCTHU
MPOTEKaHUs XMMUYECKUX MPEBPAIICHUH 1TOCIIe MPEIBAPUTEIBHOTO 00CYKICHUS C NIEIarorom;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB; MAaCCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIeMeHTa 10 (GopMyJie COETMHEHUS; MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE;
MIPOBOAUTH PACUETHI [0 YPAaBHEHHIO XUMUYECKOM PEaKI[UU C ONIOPON Ha aJITOPUTM;

CleZIoBaTh  INpaBWJIaM  TOJb30BAHUS  XMMHUYECKOM TMOCYylIoM W J1abopaToOpHBIM
o0opyJoBaHMEM, a TakXe TIpaBwiIaM oOOpalleHHs C BelIeCTBAMH B COOTBETCTBUU C
MHCTPYKUUSMU IO BBIIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKHX OIBITOB IO IOJYyYEHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH pEAKLUHU, MOATBEP)KIAIOIINE KAaueCTBEHHBIM COCTaB pA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJOpPHI- OpoMui-, MOoIuA-, KapOoHar-, docdar-, cummkar-,
cyabdaTr-, TUAPOKCUA-UOHBL, KATHOHBI aMMOHHMSI M  HMOHbl M3YYEHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILIECTB;



IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JAEATENbHOCTH — aHalM3 M CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3ALNIO, BBISIBIEHUE IPUUMHHO-CIIEICTBEHHBIX CBSI3€H — i
M3YyUYEHHs CBOICTB BEIIECTB M XMMUYECKUX PEaKIHif; eCTECTBEHHO-HAyYHbIE METO/Ibl IIO3HAHUS
— HaOII0ICHNE, U3MEPEHHUE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).
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