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HHOACHUTEJIbBHAA 3AIINCKA

Pabouass mporpamma mo XuMHMM Uil OOy4YarolIMXCs 8 KJIacCOB COCTaBJ€HAa HAa OCHOBE
TpeboBaHuil K pe3ysibTaTaM OCBOCHHMSI OCHOBHOM 0Opa3oBaTENbHON MPOrpaMMbl OCHOBHOTO
oOmiero oopa3zoBaHus, MPEACTABIECHHBIX B DeepaibHOM roCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO oOHIero o0pa3oBaHMs, C YYETOM paclpenei€HHbIX M0 KilaccaM
MpOBEPsieMbIX TPEOOBAaHMI K pe3yibTaTaM OCBOSHHUSI OCHOBHOM 00pa30oBaTEIbHON MPOTPaMMBbI
OCHOBHOTO 00m1ero o0pa3oBaHUsi W 3JEMEHTOB COJEp)KaHUS, MPEJCTaBICHHBIX B
VYHuBepcaJIbHOM KOAU(PHUKATOPE MO XUMHH, a Takke Ha OocHoBe [IpumepHOl mporpammbl
BOCIIUTAHUS OOYyYarolIUXCsl MPU TMOJYYEHWH OCHOBHOrO 00IIero oOpa3oBaHUs U C yU4ETOM
Konuenuuu npenopaBanusi yaueOHOro npeamera « XuMus» B 00pa30BaTebHbIX OpraHU3aIUaX
Poccuiickoit denepannu, peannusyommux OCHOBHbIE 0011e00pa3oBaTeiibHble Mporpammsl (yTB.
Pemennem Komnernn Munnpocsemenust Poccun, mporoko:n ot 03.12.2019 N [1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA «XUMHUS»

Bkman ywebHoro mnpeamera «XuMmus» B JOCTH)KEHHME Ii€JIed OCHOBHOIO  OOILEro
oOpa3oBaHusi 0OyCIIOBJIEH BO MHOTOM 3HAaY€HHEM XMMHMUYECKOW HAyKd B MO3HAHUHU 3aKOHOB
NpPUPOAbI, B Pa3BUTHUM TMPOU3BOAMTENBHBIX CHJI OOILIECTBAa U CO3JaHUM HOBOM 0a3bl
MaTepHaIbHON KYJIbTYPHI.

XUMHS KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK paclpocTpaHuia CBOE BIMSHUE Ha BCe
001acTH 4eJI0BEUYeCKOro CyIIECTBOBAHUS, 3a/lajla HOBOE BHJIEHUE MUpPa, CTalla HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOI KyJIbTYpbl, HEOOXOIAMMBIM YCIOBHEM KH3HU OOIlECTBAa: 3HAHUE
XUMHH CIIYKHT OCHOBOM 17151 pOpMHUPOBaHUS MUPOBO33PEHUS YEJIOBEKA, €0 MPECTaBICHH O
MaTepUaIBLHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT POpMUpPYyEMbIe XUMUEH TTPEICTABICHUS
O B3aMMOIPEBPALICHUSAX SHEPTUU U 00 SBOJIIOIUU BEUIECTB B MPUPOE; COBPEMEHHAs XUMUS
HalpaBJIeHa Ha pelIeHHE TII00ATbHBIX MPOOJIEM YCTOWYMBOTO DPA3BUTHUS YEIOBEUECTBA —
CBIDBEBOM, OJHEPreTUYECKOM, MHUIIEBOM M  HKOJIOrMYecKod Oe30MacHOCTH, MpodieM
3/IpaBOOXPaHEHHUS.

B ycinoBusx Bo3pacTamoliero 3HAuY€HUS XHMHH B OJKM3HM OOILIECTBA CYIIECTBEHHO
MOBBICUJIACH POJIb XMMHUYECKOro 0O0pa3oBaHMs. B miaHe conmanuzalnyyd OHO SIBJSIETCS OJHUM
U3 yCIIOBUN (hOPMHUPOBAHUS MHTEIUIEKTA TUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHUSL.

CoBpeMEHHOMY 4YENIOBEKY XHMHYECKHE 3HAaHUS HEOOXOIWMBbI s MPHOOPETEHUS
OOIIEKYJIbTYPHOTO YPOBHS, TTO3BOJIAIOIIETO YBEPEHHO TPYIUTHCS B COLIUYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTr000Opa3HOM JKM3HM 0O0IecTBa, Ui OCO3HAHHUS BaXXHOCTH Pa3yMHOIO
OTHOILLIEHHUS K CBOEMY 3I0POBBIO U 3[J0POBBIO JIPYTUX, K OKPY>KaroUIei MPUPOAHON Cpene, AJis
ITPaMOTHOIO MOBEACHUS MPU UCIOJIb30BAaHUU PA3IMUHBIX MAaTEPUATIOB U XUMUUYECKUX BEILIECTB
B IIOBCEHEBHOM KU3HU.

XuMmuyeckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SIBJISIETCS 0a30BBIM 10 OTHOIIEHHUIO K
cuctemMe oO0mIero XxuMmuueckoro odpazoaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YpPOBHE
OHO pealu3yeT MpHUCylIue OOIeMy XUMHUYECKOMY OOpa30BaHHMIO KIIIOUYEBBIE IICHHOCTH,
KOTOpBIE OTPa)KalOT TOCYAApPCTBEHHbIE, OOLIECTBEHHBbIE M WHAWBHUIYyaJbHbIE MOTPEOHOCTH.
OTUM ompenensieTcss CYIHOCTh OOIIell cTpaTernn OOy4YeHHUs, BOCIUTAHUS W Pa3BUTHUS
00yyYaromuxcsi CpeACTBAMU yUeOHOTO MpeaMeTa « XUMUSD.

N3yuenne mpeamera: 1) crocoOCTBYET peaiM3allid BO3MOXKHOCTEH JIJII CaMOpa3BUTHS U
(dbopMUpOBaHUS KyJIbTYpPbI JUYHOCTH, €€ 00mIel U PYHKIIMOHATBHOW TPAMOTHOCTH; 2) BHOCHUT
BKJIaJ B (DOPMUPOBAHME MBIIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HMX
CaMOCTOSITEIbHOW y4eOHON JEATEIbHOCTH, HKCHEPUMEHTAIBHBIX M HCCIEA0BATEIBCKUX
YMEHHUH, HEOOXOJMMBIX KaK B MOBCEJHEBHOM KH3HH, TaK U B MNPOo(ecCHOHATHHOU



NEeSITENIbHOCTH; 3) 3HAKOMUT CO CIEUU(PHUKON HAYyYHOrO MBIILIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA[a HAa €AUHCTBO IPUPOIBI U YEIOBEKA, ABJISIETCS OTBETCTBEHHBIM JTaIllOM B
(OpMHUPOBaHMM €CTECTBEHHO-HAyYHOH TI'PAaMOTHOCTHM IMOJPOCTKOB; 4) CHOCOOCTBYET
(OpMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K MPUPOAE, K
YeJI0BEKY, BHOCUT CBOW BKJIAJl B HKOJIOTHYECKOE 00pa30BaHKE LIKOJIbHUKOB.

Haspannble HampaBieHuss B 00y4eHHH XUMHU O0ECIEUUBAIOTCS CHEUU(UKON COJEpKaHUs
MpeaMeTa, KOTOPbIN SBJSETCS MeIaroriuecky alaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu
XUMUU Ha OIIPEAEIIEHHOM dTalle €€ pa3BUTHU.

Kypc XuMum OCHOBHOW WIKOJIBI OpPUEHTUPOBAH Ha OCBOCHHME OOYYalOUIMMHUCS OCHOB
HEOPraHMYEeCKOM XWMHUM U HEKOTOPBIX TOHSATUM U CBEACHHM 00 OTIEIbHBIX OO0BEKTax
OPraHUYeCKOW XUMUHU.

CrpykTypa coaepxaHus npeaMmera chopMHUpPOBaHA Ha OCHOBE CHCTEMHOIO MOJXOJa K €ro
n3yueHno. ConaepaHue CKIIAJbIBACTCS U3 CUCTEMBI MOHATHM O XMMHYECKOM DJIEMEHTE U
BEILIECTBE M CHUCTEMbl MOHATUA O XHUMHUYECKOW peakuuu. OOGe 3TU CHUCTEMBI CTPYKTYPHO
OpraHM30BaHbI 110 MIPUHINITY [TOCJIEI0BATEIBHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX
MIPEACTABJICHUN pAa3HOrO YPOBHS: AaTOMHO-MOJIEKYJISIPHOIO YYEHHsI KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs [lepnoguueckoro 3akona JI. V1. MeHneneeBa Kak OCHOBHOTO 3aKOHA
XUMHHM, YY€HUS O CTPOGHHMHM aroMa U XHUMHYECKOW CBsI3W, MpEACTaBlIeHUNH 00
ANEKTPOJINTUYECKON  JTMCCOLMALMM  BEIIECTB B  pacTBOpax. TeopeTHYecKue 3HAHUS
paccMaTpUBarOTCS Ha OCHOBE OMIIMPUYECKH TOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pa3BHUBAIOTCS IOCJIEIOBATENIBHO OT OJIHOTO YpPOBHSA K JAPYrOMY, BBINOJHASA (DYHKIIUU
OOBSICHEHUS W MPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U TTOJTYyUYECHUSI U3y4aeMbIX BEILIECTB.

Takass opraHuzanusi CcoAepX aHUS Kypca CIOCOOCTBYET MPEICTAaBICHUI0 XHUMHYECKON
COCTABJIAIOLICH HAyYHOW KAPTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOW MNpHUpoAbl. Tem cambIM
o0ecreunBaeTCsl BO3MOXHOCTh ()OPMUPOBAHUS Y O0y4aIOUIUXCsl IEHHOCTHOTO OTHOILIEGHHUS K
HAay4YHOMY 3HAHUIO M METOJAM IO3HaHMs B HayKe. BaXHO TakKe 3aMETUTh, YTO OCBOCHHE
coZlepkKaHusl Kypca MPOUCXOJIUT C IPUBIICYCHHEM 3HAHUN M3 PAHEE H3YUYEHHBIX KYpPCOB:
«Oxpyxarouuii Mup», «buonorus. 5—7 kinaccs» U «Pu3ukKa. 7 Kiacey.

HEJA U3YYEHUS YYEBHOT'O IPEJJMETA «XUMMUS»

K HampaBneHWIO TEpPBOCTENIEHHONM 3HAYUMOCTH TpPU pealld3alui  00pa3oBaTeNIbHbBIX
byHKMH npeamera «XUMHUS» TPAOUIIMOHHO OTHOCIT (OpMHpOBaHWE 3HAHUN OCHOB
XUMHYECKOM HayKM Kak o0JIacTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOU
JIeSITEIbHOCTH 4YeJIOBEKa M Kak OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KyJBTYphl. 3ajaua
mpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHMNA — Ba)KHEHIINX (DaKTOB,
MOHATUHM,  3aKOHOB U TEOPETHUECKUX  MOJIOKEHHH,  JOCTYNHBIX  0O0OOIICHMI
MHPOBO33PEHUECKOT0 XapakTepa, S3blka HayKd, 3HAHMM O HAYYHBIX METOJaX H3y4YeHUS
BEII[ECTB M XUMHUUYECKUX PEaKIUi, a Takke B POPMUPOBAHUU U PA3BUTUU YMEHUHN U CTIOCOOOB
NIeSITEIbHOCTH, CBSI3AHHBIX C TUIAHUPOBAHUEM, HAOIIOJEHUEM M MPOBEICHHEM XHMUUYECKOTO
JKCIIEPUMEHTa, COONIOJIEHHEM TIpaBWJI  Oe30macHoro oOpalieHHsi C  BElIeCTBAMH B
IMOBCEHEBHOM KU3HMU.

Hapsiny ¢ oTum 1ienu u3ydeHus mpeaMeTa B MporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C
y49€TOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOTO o0Omiero oOpa3oBaHus. CerojgHs B
oOpa3oBaHMU 0C000 3HAYMMOW MPHU3HAETCS HANPABICHHOCTh OOYUYEHUS Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (POPMUPOBAHHME €€ WHTEIUIEKTa W oO0med KymbTypbl. OOyueHue
YMEHHUIO YYUTBCS M MPOJIOJDKATh CBOE 00pa30BaHME CaAMOCTOSITEIHHO CTAHOBHUTCS OIHOW W3
BOXHEUITNX (QYHKIUH y4eOHBIX TPEIMETOB.



B cBs3u ¢ 3TUM IIpU M3y4YEHUUM MpPEeIMETa B OCHOBHOM ILKOJE JOMUHHUPYIOLIEE 3HAUCHHE
MpUOOpPENN TaKue LENH, Kak:

(OopMHUPOBaHUE HWHTEIEKTYaJIbHO pPA3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO PEIIEHHM, CIOCOOHOM aganTHUpOBaThCS K
OBICTPO MEHSIOLUMCS YCIIOBUSAM KU3HU;

HalpaBJIEHHOCTh  OOydeHHs Ha  CHCTEeMaTHMYecKoe  MpPUOOIIEHHME  yyamuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABAaTEJIbHOM  JESATENBHOCTH, HAyYHbIM  METOJaM  IO3HAHUS,
(OopMHUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0OecriedyeHre YCIOBUH, CHOCOOCTBYIOIIMX MPUOOPETEHUI0 OO0Yy4YaloMMUCS  OIbITa
pa3zHoO0pa3HON AESITENbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIMH ), UMEIOIINX YHUBEPCATBbHOE 3HAUECHUE I PA3IMYHbIX BUJIOB JESTEIbLHOCTH;

dbopMupoBaHue yMEHUN OOBICHATH M OLEHUBATh SBJICHUS OKPYXKAIOIIEro MHpa Ha
OCHOBAHMHU 3HAHUM U ONBITA, OTYUYEHHBIX IPU U3YUECHUH XUMUU;

dbopmupoBanue y oOyyarouuxcss I'yMaHMCTHMYECKUX OTHOILIEHUN, MOHWMAaHUS LEHHOCTH
XUMHUYECKUX 3HAHUM NIl BHIPAOOTKU KOJIOTMUYECKU 11eJ1ecO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEJSAX COXPAHEHHS CBOETO 3JI0POBbS U OKPYIKAKOLIECH TPUPOIHON
Cpellbl;

pa3BUTHE MOTHUBAIMH K O0yUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA
OCHOBE YCBOCHHMSI OOIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodusis 1 HaPaBJIEHHOCTH JajlbHENIIEero 00yyeHusl.

COILEPKXAHUE YYEBHOI'O ITPEJIMETA

IlepBoHa4abHBbIE XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponb Xxumun B xu3HH yesoBeka. Tena u BemectBa. Pu3nyeckrne CBOMCTBA
BEILECTB. ArperaTHoe cocTosiHue BeulecTB. [IoHATHE 0 METOaX NMO3HAHUS B XUMUU. XUMHUS B
cucteme Hayk. Uuctble BemiecTBa 1 cMecu. CriocoObl pa3ieieHusi CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie
Y CJIOKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢popmynina. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemecTB. OTHocuTenbHass aTomMHass Macca. OTHOCHUTENbHAsE MOJIEKYJISIpHas Macca.
MaccoBast 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUU.

®usnueckue M XUMHUYECKUE SBJICHUSA. XMMHUUYECKas peakuuss W €€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIIEeCTB. XuMudeckue ypaBHeHUs. Kiaccuduxamus XuUMHYECKUX
peakuuii (CoequHEHUs, Pa3IoKEeHHs, 3aMEIICHUsI, OOMEHA).

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCY0M, C MpaBUWIaMu padOTHl B
naboparopun W npuéMamu oOpalieHus ¢ J1adopaTOPHBIM O0OPYJIOBaHHEM; H3YUYEHUE H
omucanue (U3NUECKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIECTB; HaAOIIO/ICHUE
¢busnueckux (TUIaBJICHHE BOCKA, TasHUE JbJa, pacTUpaHHE caxapa B CTYIKE, KUIEHUE U
KOHJICHCAIIMsI BOJABI) M XHUMHUYECKHX (FOpEHUE CBEUH, MPOKAIMBAHHE MEIHOW IMPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCIOTOW) SIBJICHHM, HAOMIOJEHUE U OINHCAHHWE MPU3HAKOB
MIPOTEKAHUSI XUMUYECKUX peakluil (pasznokeHue caxapa, B3auMOACICTBUE CEPHOUM KUCIOTHI C
XJIopusIoM Oapusi, pasnoxkeHue ruapokcuga memu(Il) mpu HarpeBaHuu, B3aUMOJNIECHCTBUE
xene3a ¢ pactBopoMm conu meau(Il)); u3zydenne crocob6oB paszpencHusi cMeceld (C TOMOIIBIO
Marfura, (UIBTPOBAaHWE, BBIAPUBAHWE, IUCTHIUIAIMUS, XpoMarorpadus), MpPOBEIACHUE
OUYMCTKHA TIOBAPEHHOW COJNIM; HAOJIOJICHUE W ONMHCAaHUE pe3yJbTaTOB IPOBEIACHHS OIBbITA,
WUTIOCTPUPYIOLIETO0  3aKOH  COXPAaHEHUS  MacChl;  CO3JaHME  MOJEJIEH  MOJIEKYJI
(IapocTep>KHEBBIX).



Baskuelye npeacTaBuTe/ i HEOPraHMYECKUX BElIeCTB

Bo3nyx — cmeck ra3zoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT M NMPOCTOE BEIIECTBO.
Haxoxxnenune kucnopoaa B mpupoje, (U3MYECKHME W XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunel. [lpumenenue kucinopona. CrnocoObl MOMYy4YEHHUS KHCIOpPOJAa B
1abopaTopuu U NPOMBINUIEHHOCTH. KpyroBopot kuciopoza B npupojie. O30H — ajioTponHas
Moau(pUKaAIUSA KUCTOPOAA.

TemoBoil 3(p¢deKT XUMHUYECKOM peakiuuu, TEPMOXHUMHUYECKHE YpaBHEHUS, OK30- U
SHIOTEPMHUUYECKUE pPEAKIMU. TOIUIMBO: Yrosib M METaH. 3arpsi3HEHHE BO31yXa, YCWICHHUE
MapHUKOBOTO 3(pdekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — snemeHT u nipoctoe BeriecTBO. HaxoxkneHue Boopoa B mpupojie, puznyeckue
Y XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MosydeHust. KucioTsl u conu.

KonnuectBo BemectBa. Moabs. MomsipHas macca. 3akoH ABorajpo. MomsipHblii 00bEM
ra3zoB. Pacué€rsl no XMMHUYECKUM yPABHEHHUSIM.

®usnueckue cBoMCTBa BOAbl. Boma kak pactBopurens. PactBopbel. HacelmieHHblE H
HEHACBIIICHHbIE pacTBOphl. PacTBoprMoOcTh BemiecTB B Bojae.MaccoBasi 10is BEIIECTBA B
pacTBope. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHMSA. Posb pacTBOpOB B IPUPOJIE U B KU3HU
yesoBeka. KpyroBopoT BOJbI B IpUpOJE. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
MIPUPOJHBIX BOI.

Knaccudukanus Heoprannueckux coeauHeHuit. Oxcuapl. Knaccudukanuss OKCHAOB:
coneoOpa3zytoniue  (OCHOBHbBIE, KHUCJIOTHbIE, aMdoTepHble) U  HecoseoOpaszyrolue.
Homenkinatypa okcuaoB (MexIayHapojaHass W TpuBUajibHas). dusmueckue M XUMHUYECKUE
cBolcTBa OKCUIOB. [lomyueHne okcuaos.

OcHoBanus. Krnaccudukanus ocHOBaHUM: WIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenknatypa ocHoBaHM (MEXIyHapoAHas W TpuBHaibHasi). PU3NYECKHE U XUMHYECKHE
CBOMCTBA OCHOBaHUU. [lonyduenne ocHOBaHU.

Kucnorsl. Knaccudpukauusa kucnor. Homenknatypa Kucior (MeXIyHapoaHas U
TpuBUanbHas1). duznueckre M XUMHUYECKHE CBOMCTBA KUCIOT. Psii aKTUBHOCTH METalJIOB
H. H. bekerosa. Ilosyuenue Kucior.

Conu. Homenknatypa coneit (MexIyHapoaHasi ¥ TpuBHalibHasA ). PU3NYECKUE U XUMHUECKHE
cBoMcTBAa coJiel. [lomyyenne conen.

I'eneTnyeckas cBsi3b MEXAY KJIaCCAMH HEOPTraHUYECKUX COEIUHEHUN.

XHUMHUYECKUN HKCIIEPUMEHT: KAue€CTBEHHOE OIPEJCICHUE COJEpXKaHUd Kuciaopoda B
BO3JyXe; IMOJNy4YeHHe, coOupaHHe, paclo3HaBaHUE U M3yUYeHUE CBOWCTB KHUCJIOPOJA;
HaOIO/IeHuEe B3aUMOJICHCTBUSL BEUIECTB C KHCIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS U
IpeKpaieHus ropeHus (moxapa); O3HaKOMJICHHE C oOpas3llaMH OKCHUIOB W OIMCAaHUE HX
CBOICTB; IMOJIy4eHHE, COOMpaHue, pacro3HaBaHUEe M U3YYEHHE CBOWMCTB BOAOPOJa (TOpEeHHE);
B3auMozeiicteue  Bogopona ¢ okcupoM — meau(Il)  (BO3MOXKHO — MCIOIB30BaHUE
BHJIEOMATEpPUAIIOB); HAOIIOZCHHE OOpa3IOB BEIIECTB KOJUYECTBOM | MOJb; HCCIIEJOBAaHUE
OCOOCHHOCTEH pAcCTBOPEHUS BEIIECTB C pa3IMYHOW PACTBOPUMOCTHIO, MPHUTOTOBIICHUE
pPAacTBOPOB C OMNPENECIEHHOW MAacCOBOW JOJIEW PACTBOPEHHOTO BEIIECTBA; B3aMMOJECHCTBUE
BOJIbl C MeTaJUIaMH (HATPHEM U KalibliieM) (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB);
ONpPENEJICHUE PACTBOPOB KHUCIOT M LIEJIOYEH C IIOMOIIBIO HHIUKATOPOB; HCCIICIOBAHUE
00pa3loB HEOPraHWUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB; HAOIIOJCHHE M3MEHEHHUS OKpPACKU
WHJMKATOPOB B pAacTBOpPax KUCJIOT U IIeNoueil; n3ydyenue Bzaumozeiicteus okcuaa meau(Il) c
pacTBOPOM CEPHOM KHCJIOTBI, KUCJIOT C METAJUIAMH, PEAaKLUW HEUTpaIU3alUu; IOJyYEHUE
HEpPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHME OJHOIO METajUla IPYTMM M3 pPAcTBOpPA COJIM;
pelieHrue JKCIEPUMEHTANBHBIX 3aJad4 M0 TeMe «BaxHedmue Kiacchl HEOPraHUYEeCKHUX
COCIMHEHUI.



Ilepuoanueckuit 3axkoH u Ilepuoamueckass cucreMa xuMuyeckux djiemenros JI. H.
MemnpeJieeBa. Crpoenne aTOMOB. XuMuyeckast CBA3b. OxucianrenbHO-
BOCCTAHOBHTE/IbHBIC peaKIUH

[lepBble MONBITKN KIacCCU(PHUKALUN XUMHYECKUX 31eMEHTOB. [loHsATHE O rpyImax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMEIbHBIE METAJUIbl, TaJOreHbl, WHEPTHBIE TIa3bl).
DneMeHThl, KOTOpble 00pa3ytoT aM(poTepHbIE OKCUABI U THIPOKCHUIBI.

[lepnoanueckuii  3aKOH. Ilepnoanueckas CUCTEMA  XUMHMYECKHX  DJIEMEHTOB
. . MengeneeBa. KopoTkonepuoanass u uMHHonepuonHas ¢opmbl I[lepuoanueckoit
cucrteMbl xuMuueckux anemeHToB [[. WM. MenneneeBa. Ilepuonel m rpynnsl. dusznyeckui
CMBICJI IIOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M30Tomnbl. DnekTpoHsl. CTpOeHUE 3IIEKTPOHHBIX
obonouek aromMoB mepBhix 20 xumMuueckux osnemeHTOB Ilepuommyeckorr cuctemsr JI. U.
MenneneeBa. XapakTepUCTUKAa XUMHYECKOT0 AJIEMEHTA 0 €ro NosioxkeHuto B [lepnoanueckon
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs PAJNyCa aTOMOB XMMHUYECKHX JJIEMEHTOB, METAINIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam M nepuonam. 3HadeHue llepmoanueckoro 3akoHa u
[lepnoanueckoil CUCTEMBI XUMHMUYECKUX DJIEMEHTOB NI Pa3BUTHS Hayku W npaktuku. [, W.
MenneneeB — y4E€HBIN U IPAXKIAHUH.

Xumuueckas CBSI3b. KoBanentHas (monsipHas u HenoJIsipHas) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponecchl okucieHus
1 BOCCTAaHOBJIEHHS. OKHUCIUTEIN U BOCCTAHOBUTEH.

XUMUYECKUN DSKCHEPUMEHT: H3y4YeHHe OOpa3lloB BEIIECTB METAIJIOB U HEMETAIJIOB;
B3aMMOJEICTBUE TMAPOKCHIA [IMHKA C PACTBOPAMHU KUCIJIOT U LIEN0YEH; IPOBEICHHUE OIBITOB,
WITIOCTPUPYIOLIMX — IPUMEPbl  OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil  (ropeHue,
peaKIy pa3ioKeHus, COSUHEHU).

MexnpeamMeTHbie CBA3U

Peanuzanus MexmpeIMeTHBIX CBA3€W NpU M3YYEHMHM XHUMHUHU B 8 Kjacce OCYyILECTBIISETCS
4yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHATUH, TaK W IOHATHH,
SABJISIFOIIMXCST CUCTEMHBIMHU JUIsl OTAEJIBHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOu1re ecTeCTBEHHO-HAYYHbIE MMOHITHSA: HAyYHBIH (akT, TUIOTE3a, TEOPHUsl, 3aKOH, aHAJIIU3,
CHUHTE3, Kiaccupukauus, MNEepUOAUYHOCTh, HAOIIOJCHUE, SKCIEPUMEHT, MOJIEIMPOBAHUE,
U3MEpPEHHUE, MOJIEIIb, SBJIICHHUE.

@dusuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWJ, W30TOIBI,
PazMOaKTUBHOCTh, MOJEKYJa, 3JEKTPUYECKHUIl 3aps], BEIIEeCTBO, TEN0, 00bEM, arperaTHoe
COCTOSIHME BEIECTBA, a3, (U3NYEeCKHe BEIMYUHBI, CIUHUIIBI U3MEPEHUs, KOCMOC, IUIaHEeTHl,
3BE31p1, CoMHIIE.

buonorus: hoTocunTe3, ABIXaHUE, OHOChEpa.

['eorpadus: atmocdepa, ruapochepa, MUHepasbl, TOPHbIE MOPOJIbI, MOJE3HbIE HCKOTIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

I/I3yquI/1e XAMHUHM B 8 Kjacce HaIIpaBJICHO Ha JOCTHIKCHHUC O6y‘-IaIOIHI/IMI/IC5I JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IIPEAMCTHBIX PE3YJILTATOB OCBOCHUA yqe6H0r0 npeamMceTa.

JIMUHOCTHBIE PE3YJIBTATBI



JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS MPOrpPaMMbl OCHOBHOIO 00IIero o0pa3oBaHUA
JOCTUTAIOTCS B X0/1€ O0YUEHUsI XUMUU B €IMHCTBE YUYEOHON U BOCIIUTATENbHON JIEATENHHOCTH
Opranuzaniid B COOTBETCTBUHM C TPAJAUIMOHHBIMU POCCUMUCKUMH COLUOKYJIbTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU I[IEHHOCTSIMU, MPUHATHIMH B OOIIECTBE MpaBWIAMH U HOPMaMHu
MOBEJCHHUSI M CIIOCOOCTBYIOT MpOLECCaM CaMOINO3HAHMS, CaMOPA3BUTUS W COLMAIU3ALUU
o0OyyJaronumxcsi.

JIM4HOCTHBIE PE3yJIbTAThI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IlaTproTHYeCcKOro BOCIUTAHUS

1) HEHHOCTHOT'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HaCJIeIMI0, MOHUMAaHUS 3HAYEHUS XMUMHYECKOW HAayKd B JKU3HM COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHQOpMaLUEl O MePEeIOBBIX TOCTHKEHUAX U OTKPBITUAX
MHUPOBOW M OTE€YECTBEHHON XHMMUH, 3aUHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpONCTBE
MUpa 1 00I1eCTBa;

I'paxx1aHCKOro BOCIIUTAHUSA

2) OpeNnCTaBJICHHUS O COIHAIBHBIX HOPMAaxX W MpaBWJIaX MEXIMYHOCTHBIX OTHOILICHUU B
KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
UCCIIeI0OBATENbCKOM, TBOPYECKONM W JpyruMX BHJAX MAESITENbHOCTH; TOTOBHOCTH K pa3HO-
00pa3HOil COBMECTHOU JESTENIbHOCTU MPHU BBHINOJIHEHUHM Y4YeOHBIX, MO3HABATEIbHBIX 3a7ady,
BBITIOJTHEHUU XUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX TMPOCKTOB, CTPEMIICHHS K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B MpoIecce ITOW yueOHOU JesTeIbHOCTH; TOTOBHOCTHU
OIICHUBATh CBOE TOBEJICHHUE M TIOCTYNKH CBOUX TOBApHUIIEH C TMO3WIIMUM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

LlenHOCTH HAYYHOI 0 O3HAHUA

3) MUPOBO33PEHUYECKHX TMPEJCTAaBICHUI O BEIIECTBE M XHUMHUYECKOW peakiui,
COOTBETCTBYIOUIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKU U COCTABJISIOUIUX OCHOBY ISt
NOHMMAHMSI CYIIHOCTH HAyYHOM KapTHHBI MHpa; MpeAcTaBleHud 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIbI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOAHON CPEJIoOi, O posn
XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

4) mo3HaBaTeJIbHBIX MOTHMBOB, HANPABJICHHBIX Ha IMOJYYEHHE HOBBIX 3HAHUU MO XHMHH,
HEOOXOUMBIX JIs1 00BICHEHUS HAOII0AaEMbIX IIPOIECCOB U SIBICHMUIA,

5) mo3HaBaTeIbHOM, HH(POPMAITMOHHONW U YHUTATEIHCKOM KYJIbTYphl, B TOM YHUCJIE HaBHIKOB
CaMOCTOSITEIbHONW pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JUTEPATypOl, JOCTYHMHBIMU
TEXHUYECKMMH CPEJICTBAMHU WH(OPMAIIMOHHBIX TEXHOJIOTHH;

6) unTepeca K 0Oy4EHHIO U MO3HAHUIO, JIFOOO3HATENLHOCTH, TOTOBHOCTH U CIIOCOOHOCTHU K
caM000pa30BaHMIO, TPOEKTHON U MCCIIEIOBATEIbCKOM AEATETLHOCTH, K OCOBHAHHOMY BBIOODY
HAIPaBJICHHOCTH U YPOBHS O0yUYeHUs B JaIbHEHUIIIEM;

®opMUPOBAHUSA KYJIbTYPbI 310POBbSI

7) oOco3HaHUs IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 30pOBBIA 00pa3 XWU3HU, OCO3HAHUS TOCJIECACTBHA U HENPUSTUS BPEIHBIX
MpUBBIUEK (YHOTPEOJIICHUSI aKOTOJsl, HAPKOTHUKOB, KypEeHHs), HEOOXOAUMOCTH COOIIOIEHUS
mpaBuJI OE30MACHOCTH TMPH OOpallleHHH C XMMHYECKHMMH BEIECTBAMU B OBITY U peajbHOU
KU3HU;

TpynoBoro BocnuTanus

8) nHTepeca K MPaKTHUECKOMY U3YYCHHIO MTPOQeECcCcHii U TpyJa pa3IndHOTO POJia, YBAXKECHUE
K TpyLy W pe3yJbTaTaMm TpPYJIOBOH JEATENbHOCTH, B TOM YHCIE€ HA OCHOBE MPUMEHEHMS
MpPEeIMETHBIX 3HAHWK T0 XUMHUHU, OCO3HAHHOTO BBIOOpA WHAMBHUAYAIbHOW TPAeKTOPUU
MPOJOIKEHHST 00pa3oBaHUsl ¢ Y4E€TOM JIMYHOCTHBIX WMHTEPECOB U CIIOCOOHOCTH K XHMHH,



OOIIIECTBEHHBIX UHTEPECOB U NOTPEOHOCTEN; yCIEIHON NPOPEeCCUOHATBHOMN EATEIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUI; TOTOBHOCTh aJalITUPOBATHCS B MPOPECCUOHATILHOM Cpeie;

JKOJOrH4eCKOro BOCIIMTAHUS

9) sKoJOrMyecKu 1e1eco00pa3HOro OTHOLIEHUS K NPHUPOJAE KaK HCTOYHUKY >KM3HM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUSI [IEHHOCTH 3JI0POBOTO U Oe30macHOro odpasa
KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (HU3NYECKOMY U TCUXUYECKOMY
3/I0pPOBBIO, OCO3HAHUS LIEHHOCTH COOJIOJIEHUSI TpaBuil O€30MaCHOI0 MOBEACHUS MIPU padboTe C
BEILECTBAMH, & TAK)KE B CUTYaIUAX, YTPOKAIOIIKX 3[0POBBIO U KU3HU JIIOJIEH;

10) cnocoOHOCTH NPUMEHSTH 3HAHUS, MOJyYaeMble NPU U3YyUYEHUU XUMHH, JUISl PELICHUs
3a/1a4, CBSI3AHHBIX C OKPYKAKOLIEH MPUPOAHON CPEAOM, MOBBIIICHHUS YPOBHS 3KOJIOTMYECKOU
KyJbTYpPBbl, OCO3HAHUS INI00AJTBLHOTO XapaKkTepa FKOJIOIMUECKUX MPOoOIeM U MyTel UX pellieHus
MOCPEJICTBOM METOJI0B XUMUU;

11) SKOJIOrMYECKOro MBIIIJIEHUSI, YMEHHS PYKOBOJCTBOBATbCS MM B I103HABATEIbHOM,
KOMMYHUKATUBHOHN Y COLIMAIIbHOM MPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe meTtanmpenMETHBIX pPE3yJIbTATOB BBIIEISAIOT 3HAYUMBIE I (pOopMUpOBaHUS
MHUPOBO33PEHHS OOIIEHAYYHBIC TTOHATUS (3aKOH, TEOPHs, IPUHITUI, TUIIOTEe3a, (DAKT, CUCTEMA,
MPOIIECC, IKCHEPUMEHT M JIp.), KOTOPHIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeaMETaxX M MO3BOJISIOT Ha OCHOBE 3HAHUM U3 ATUX MPEIMETOB (JOPMUPOBATH MPEICTABICHHE
O TIIEJIOCTHOM HAy4YHOM KapTUHE MHpa, M yHUBEpCaJbHbIE YYeOHBIC JCHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHUKATHUBHBIE, pEryJIATUBHBIC), KOTOpBIE o0ecreunBaroT
dbopMupoBaHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY IIJIAHUPOBAHUIO U  OCYIIECTBIICHHIO
y4eOHOH JesTEeITLHOCTH.

MeranpeaMeTHble pe3yJabTaThl OCBOSHUS O00pa30BaTENbHOM MpOrpaMMbl IO XUMHU
OTpakaloT OBJIAJICHUE YHUBEPCAJIbHBIMU MTO3HABATEIIbHBIMU JEHCTBUAMU, B TOM YHUCJIE:

ba30BbIMH JIOrHYECKUMM JIeHiCTBUSIMH

1) ymeHueM HCMOIB30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJIEHUS TIPH OCBOSHWW 3HAHUMA:
pacKpbIBaTh CMBICT XHUMHUYECKMX TIOHATUH (BBIACHATH HMX XapaKTepHbIC TMPHU3HAKH,
yCTaHABIIMBAaTh B3aUMOCBS3b C JPYTUMHU MOHSATUSIMH ), HCTIOJIb30BaTh MOHATUS IS OOBICHEHUS
OTHENbHBIX (PAKTOB W SIBJICHHWM; BHIOMpATh OCHOBAHMUS M KPHUTEPHUH IS KilacCHUPUKAIMHU
XUMHYECKUX BEIIECTB M XHMHYECKMX PEAKIIMH; yCTaHaBIWBATh NPUUYUHHO-CJIEJICTBEHHBIE
CBSI3U MEXJIYy OOBEKTaMH HW3Y4YCHHUs; CTPOUTH JIOTHUYECKHE paCCyXICHUS (MHIYKTHUBHEIE,
JeAYKTUBHBIC, 110 aHAJIOTHH); JEIaTh BHIBOABI U 3aKITFOUCHUS;

2) yMeHHeM TIPUMEHATh B MPOIeCCe MO3HAHUS MOHATUS (TIPeAMETHBIC U METAlpeAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIIOJIb3YyeMble B XHMHH, MPEOOPa3OBBIBATH HIHPOKO
MIPUMEHSEMbIC B XUMHH MOJICIIbHBIC TTPEACTaBICHUS — XUMHUYECKUMA 3HAK (CHMBOJI DJIEMEHTA),
XUMU4eckass ¢GopMmyia W ypaBHEHHE XHMHUYECKOM peaKkIMd — TPH pelIeHUH Y4eOHO-
MO3HABAaTEIBHBIX 3a7a4; C YUYE€TOM OTUX MOJICJIbHBIX TMPEJACTABJICHUN BBISBIATL W
XapaKTEepPU30BaTh CYIICCTBEHHBIC MPU3HAKH W3yYaeMbIX 00BEKTOB — XUMHUYECKHX BEIECTB U
XUMUYECKUX PEAKIIUH; BBISABIATH OOIIHE 3aKOHOMEPHOCTH, IPUYMHHO-CIIC/ICTBEHHBIC CBSI3U U
MPOTUBOPEUMS] B U3YUAEMBIX MPOLECCAX W SIBIICHUAX; MpeajiaraTb KPUTEPHUU JJIsI BBISBICHUS
3TUX 3aKOHOMEPHOCTEH M TMPOTHBOPEUYHH; CaMOCTOSATEIBHO BBIOMPATh CIOCOO pEIICHHUS
yueOHOW 3ajauu  (CpaBHHMBATh HECKOJIBKO BAapUaHTOB peIIeHUs, BbIOMpaTh Haunbosee
TOJXOIAIINI C YIETOM CaMOCTOSITEILHO BBIICICHHBIX KPUTEPHUEB);

ba3oBbIMH HcCCJI€A0BATEIbCKUMHY J€MCTBUSIMH



3) yMEHHEM HUCIOJIb30BaTh MOCTABJICHHBIC BOIPOCH B KA4€CTBE MHCTPYMEHTA TO3HAHMS, a
TaKK€ B KAaueCTBE OCHOBHI Ui (OPMHPOBAHHS THUIOTE3BI 1O TPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

4) mpuoOpeTeHrue OmbITa 1O TUIAHWPOBAHHIO, OPTaHU3AlMA W TPOBEICHUIO YUYCHUYCCKUX
HKCIEPUMEHTOB: YMEHHE HAOI0JaTh 32 XOJOM IPOIEcca, CaMOCTOATEIBHO MPOTHO3UPOBATH
€ro pe3yibTaT, GOpMYIUPOBATH OOOOIIICHHS M BBIBOJIBI IT0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEZIOBAaHUS, COCTABIIATH OTYET O MPOJICITaHHON padoTe;

Paboroii ¢ nHpopmanmei

5) ymeHWeM BBIOMpaTh, AHAIM3UPOBATH W HHTECPIPETHPOBATH WHOOPMAIHMIO PA3ITHYHBIX
BHJIOB ¥ (JOPM TIPEICTABICHUS, TOTYyYaeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHYECKOTO COJEpXaHHs, CIPaBOYHBIE TOcoOus, pecypchl HMHTepHETA);
KPUTHUYCCKHU OIICHUBATH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO MH(POPMAIIUIO;

6) yMEHUEM TIPUMEHSTH PA3IMYHbIC METOJIBI M 3aMPOCHI MIPH TIOUCKE U 0TOOpE MHPOpMAITUU
U COOTBETCTBYIOIIMX JAHHBIX, HCOOXOIUMBIX JUISI BHITIOJHEHUS YYeOHBIX M IMO3HABATEIIbHBIX
3aad  OMpPENeNEHHOTO TUMA; MNPUOOpETEeHWEe OmblTa B 00JacTH  WCIOIH30BAHUS
WH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH aKTHBHOTO
WCIIOJIb30BAHMS Pa3IMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSTEIHLHO BBIOMPATh ONTUMATBHYIO
dbopMy mpejcTaBieHHsS WHOOPMAIMK W WLUIIOCTPUPOBATH peIlacMble 3a7add HECIONKHBIMH
CXEeMaMH, JuarpaMmmaMu, ApyruMu (opmMamu rpaduku U UX KOMOWHAITUSAMU;

7) yMEHHEM HCIOJb30BaTh M aHAIM3UPOBATH B MpOIecce YU4eOHON M MCCIIe0BaTEIbCKON
JCSATCIIBHOCTH  MH(POPMAIIMIO O BIUSHUM TPOMBIILICHHOCTH, CEIbCKOTO XO3iWCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH MPUPOIHON CPEJIbL;

YHuBepcaJbHBIMU KOMMYHHUKATHBHBIMHU /1€l CTBUSIMU

8) ymeHuweM 3aJaBaTh BOIPOCH (B XOJ€ AWaNOora W/WIU JUCKYCCHHM) IO CYIIECTBY
oOcyx/1aeMoil Tembl, (OPMYIHPOBATH CBOM TNPEJIOKEHUS OTHOCUTEIBHO BBHIIOJHEHUS
peIOKEHHON 3a/1a4H;

9) npuoOpereHue OMbITa NPE3CHTALMH PE3YJIbTATOB  BHINOJHEHUS XHUMHUYECKOIO
JKcIiepuMeHTa (1abopaTOPHOTO OIbITa, Ja00pPaTOPHONW pabOTHI MO HMCCIEJOBAHHIO CBOWCTB
BEILIECTB, YYEOHOTO TIPOCKTA);

10) 3auHTEpecOBaHHOCTh B COBMECTHOM €O CBEpPCTHHKAMH I[I03HABATENBHOM U
UCCJIEIOBATEIbCKOM JESITEIbHOCTU MPU PEUICHUU BO3HHUKAIOIIUX MpOoOJIeM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB M COIIACOBAHUS MO3UIMHN (00CYXJIeHUsl, OOMEH MHEHUSIMU, «MO3TOBbBIC
HITYPMbD», KOOpPJIMHAIUS COBMECTHBIX JIEHCTBUIA, OIpeJelieHne KPUTEpUEB [0 OICHKE
Ka4yecTBa BBIMOJHEHHOW paboThI U 1p.);

YHuBepcaibHBIMU PerysiTUBHbIMHU e CTBHSMH

11) ymeHHeM CaMOCTOSTEIBHO OINPEACNATh IENH JEATeIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JIESATEIHHOCTb,
BBIOMpaTh Hanbosiee 3(PGeKTUBHBIE CITOCOOBI pelieHrs YYeOHBIX W IMO3HABaTENbHBIX 3ajad,
CaMOCTOSITEIbHO COCTaBIISATh MM KOPPEKTUPOBATH MPEIOKECHHBIA alTOPUTM JIEHCTBUN MpHU
BBITIOJTHEHUHU 3aJ]aHUil C y4€TOM TOJy4YeHHs HOBBIX 3HAaHUH 00 H3yyaeMbIX OOBEKTaxX —
BEII[ECTBAX M PEAKIMSIX; OICHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHOU
(128

12) yMeHHMEM HCIOJb30BaTh W aHAJIM3MPOBATh KOHTEKCTHI, IpEIjlaracMble B YCJIOBUHU
3alaHuu.

HPEJIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOCHHMIO OOS3aTENBHOTO COJEpKaHMUS,
YCTaHOBJICHHOTO JAaHHOM NpUMEpHOM pabodeil mporpaMMoi, BBIIEISIOT: OCBOEHHBIC



oOydJaronuMucs HAay4yHbIE 3HAHUSA, YMEHUS U CHOCOObI JAEUCTBUM, cnenuduueckue s
MpeAMETHON 00MacT «XUMHS», BUABI JACSITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro
WHTEpIIPETAllMY, MPEeoOpa3oBaHUIO U TMPUMEHEHUI0O B PA3IUYHBIX Y4YE€OHBIX M HOBBIX
CUTYyaLHsIX.

[IpeameTHbIE pe3yNabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH Y OOYYAIOIIUXCS CIEAYIOIIUX
YMEHUM:

1) packpvieams cmbici OCHOBHBIX XHMHUYECKHX TOHSATHI: aTOM, MOJICKYyJa, XUMHUCCKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOYKHOE BEIECTBO, CMECh (OAHOPOJHAS W HEOJHOPOAHAS),
BAJICHTHOCTh, OTHOCUTEJIbHASA aTOMHAsI M MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas JOJs XMMHUYECKOTO 3JIEMEHTa B COCUHEHUU, MOJISPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJIb, OJJEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCIICHUS,
XUMUYECKasl peaKius, KiacCu(pUKaIMs peakiuii: peakiuy COCAMHEHUS, PEaKIIUU Pa3I0KEeHU,
peaKIy 3aMelIeHus, pPeakiuu OOMEHa, IK30- W JHJAOTEPMUUYECKHE PEaKIMU; TEIIOBOU
addexT peakiuu; AApo aToMa, IEKTPOHHBIN CJIOW aToMa, aTOMHAasl OpOUTAallb, palyC aToMa,
XUMHYECKasl CBSA3b, MOJISIPHAS W HETOJSPHAS KOBAJICHTHAsI CBSI3b, MIOHHAS CBSA3b, NOH, KATHOH,
aHUOH, PaCTBOP, MacCcOBas JI0JIs BelllecTBa (MPOIICHTHAsI KOHIICHTPAIIHS) B PACTBOPE;

2) unmocmpuposams B3aMMOCBSI3b  OCHOBHBIX XHMHYECKMX TMMOHATHH (cM. 1. 1) u
MPUMEHSTh 3TU MTOHATHS MIPU OMMCAHUY BEIIIECTB U UX MPEBPAICHUI;

3) ucnonvzosams XAMHYECKYI0 CHMBOJIMKY JUIi  COCTaBJieHHs (OpMyJ BEHIECTB |
YPaBHEHUN XUMHUYECKUX PEAKLINM;

4) onpedensimb BAICHTHOCTh aTOMOB 3JICMEHTOB B OWHApHBIX COCIUHEHUSX; CTCIECHb
OKHCJICHUSI JJIEMEHTOB B OWHApPHBIX COCIWHEHUSX; TMPUHAIICKHOCTh BEIIECTB K
onpeeIEHHOMY KJIacCy COSIWHEHUM 1Mo (GopMysiaM; BUJ XUMHUYECKON CBS3U (KOBaJICHTHAS U
MOHHAsI) B HEOPTaHUYECKUX COCAMHEHMSIX;

5) packpvieams cmvicn Iepuonnueckoro 3akona JI. M. MenpaeneeBa: JE€MOHCTPHUPOBATH
NOHUMAaHUE MEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT X HOJIOKEHHUS
B [leprnoanueckoil cucteMe; 3aKOHOB COXPAHEHHUSI MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIDHOTO YY€HMs, 3aKoHa ABOrajapo; ONHCHIBaTb M XapaKTEPHU30BATh
TabnnuHyo Gopmy Ilepronnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS
«riaBHas nmoarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynmna)», mansie u Oonbiive
NEpUObl; COOTHOCUTH 0003HaUEHUs1, KOTOpble uMeroTcs B Tabmuie «llepuoanueckas cuctema
xumuyeckux snemeHTtoB [[. U. MenzaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS
aTOMOB XHMHYECKHX »JJEMEHTOB (COCTaB U 3apsija sjapa, OOIIee YHCIO AJIEKTPOHOB U
pacnpe/ielieHle UX 0 JIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposams XAMHUUYECKHE DIIECMCHTBI, HEOPraHMYCCKHE BEIIECTBA; XUMHUYCCKHE
peakuuu (TI0 YUCIIy ¥ COCTaBY YYacCTBYIOIINX B PEaKIIMU BEIIECTB, O TEIIOBOMY YD PexTy);

7) xapaxmepuzoeéamsv (onucvieamp) oOIMIME XUMHYCCKHUE CBOWCTBA BEIIECTB PA3JIUYHBIX
KJIaCCOB, MOATBEPXkAasi ONUCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOIINUX
XUMUYECKHUX PEaKIINii;

8) npoenozuposams CBONCTBA BEIICCTB B 3aBUCUMOCTH OT WX KayeCTBCHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3JIMYHBIX YCIOBUSX;

9) sbluucIsAMbL OTHOCUTEIBLHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO
JIOJI0 XUMHUYECKOTO JJIEMEHTa 1Mo (opMysie COEIMHEHHUS; MAacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpE; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKIINK;

10) npumensimv OCHOBHBIC OIEPAIIMHA MBICIIUTEIBHON JEATEIBHOCTH — aHAJM3 M CHHTE3,
CpaBHEHHE, 0000IleHne, CUCTEeMaTH3alMi0, KIACCU(PUKAINIO, BBIIBICHUE MPUUYUHHO-
CIEACTBEHHBIX CBS3€d — Uil HW3YyYECHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKIUM;



€CTECTBEHHO-HAyYHbIE METONBI TIO3HAHWS — HAONIONEeHNEe, W3MEpPEeHHe, MOJCIHPOBAHHE,
AKCTIEPUMEHT (peajbHbIN U MBICIICHHBIN);

11) creoosams TipaBUiIaM  TIOJB30BAHUS  XMUMHYECKOM TOCYIOW ¥ J1abOpaTOpHBIM
0o0Opy/ZOBaHMEM, a TaKKe MpaBHiaM OOpalleHUusl C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIMSIMH IO BBINOJHEHHUIO JTa0OpaTOPHBIX XUMHUYECKUX OMNBITOB IO TOJIYYCHHIO H
coOupaHHio ra3000pa3HbIX BEIIECTB (BOAOPOJA U KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpeAcIEHHON MacCOBOWM JOJEH PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M IMPOBOJIUTH
XAMHYECKHE IKCTIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C TOMOIIBIO
MHIUKATOpPOB (Jlakmyc, (heHon(TaenH, METUIOPAHK U Jp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHnoBaHue KoJsn4yecTBo 4yacoB Hara Buasl gesitreJibHOCTH Buapbl, DJIeKTPOHHBbIE
n/ |pa3gejoB U TeM H3y4YeHU dpopmbi (ungposrbie)
n | nporpammsl BCEr' | KOHTPOJILHBL | TPAKTHYECKH | o KOHTpOJIS | 00pa3oBaTebHbIe
0 e padoThI e padoThI pecypebi
Paznen 1. IleppoHavabHble XUMHYECKHE MIOHATHSA
1.1 | Xumusi — Baxknasi| 5 |0 2 Yxkaxute | PackpriBath CMBICT | Y CTHBIH resh.edu.ru
odj1acThb NEepUO | U3ydaeMbIX MOHSITHI; | OTIPOC; http://schoolcollection.edu.r
€CTeCTBO3HAHUSA M PackpeiBath posis xumu | [Tucbmennsii | U/
NPaKTUYECKO B TIPUPOJIE U JKU3HU | KOHTPOJb;
AEATEeJIbHOCTH yenoBeka, €€ cBa3b C | [IpakTmyecka
YyeJIOBeKa JIPYrUMU HayKaMu; | 5 pabora;
Paznuuate YHCTHIE
BEIIECTBA W  CMECH;
OJHOPOJIHBIE u
HEOJHOPOJIHBIE  CMECH;
Paznuuate ¢puszndeckue u
XUMUYECKUE  SIBJICHHS;
Onpenenatb  NpPU3HAKU
XUMUYECKUX pPEAKUUN U
YCIIOBUSI UX MPOTEKAHUS;
1.2 | BemtecrBa 15 |1 0 Vkaxure | Onpenensatb  NpPU3HAKU | Y CTHBIN resh.edu.ru
u XHMHYECKHe NEpUOJT | XHMUYECKUX  PEaKIMid, | Orpoc; http://schoolcollection.edu.r
peakuuu yCIIOBUS MX MpoTekanus; | [TucbMeHHsIi | U/
OOBACHATL  CYIIHOCTbH | KOHTPOJIb;
buznueckux u | Konrponbhuas
XUMHYECKUX SIBIEHUH c | paboTa;

TOYKH 3pCHUA AaTOMHO-




MOJICKYJISIPHOTO yYCHHS;
Knaccupunuposatsb
XUMUYECKHE  pEaKIHH
(Mo 4ucny W COCTaBy
pearupyromumx u
00pazyromuxcs
BEIIICCTB);

CocraBnste  (GOpMyIBI
OMHApHBIX BEIIECTB TIO
BaJICHTHOCTH "
OTIpE/IENSATh BAJIEHTHOCTD
no ¢opMyliaM BEIIECTB;
PaccraBmsars

KO3 UITUEHTHI B
YPaBHEHUSAX XUMHUYECKUX
peaKuuii;

Hroro no pazneny

20

Paznen 2. BaxuHeiiue npeacTraBuTe/ M HEOPraHU4eCcKUX BellecTB

2.1 | Bo3nyx. Kucmaopon.

IlousiTue
OKCHIAX

00

5

0

1

Vkaxure
epHo.I

Xapakrepus3oBarh
(omHCHIBATH) COCTaB
BO3/yXa, (pU3MUECKHE W
XHUMHYECKHE  CBOWCTBA
KHCJIOPO/Ia, CIIOCOOBI ero
MIOJTyYCHUsI, TIPUMCHECHUE
U 3HAYCHUE B MPHUPOJIE U
KU3HU YEJI0BEKa;
CpaBHUBaTh peakiuu
TOPCHUST ¥ MEJICHHOTO
OKHCIICHHUS,

Cobupatp npubOpbI IS

VYcrHblid
0TIpOC;
[T1ucbMeHHbII
KOHTPOJIb;
[IpakTyecka
s pabora;

resh.edu.ru
http://schoolcollection.edu.r
u/




MOJIy4EHUSI  KHCIOpoJa
(BBITECHEHUEM BOJBI H
BO3/1yXa);
Pacro3HaBatrh ONBITHBIM
yTEM KHCIIOPOZ;
Hcnons3oBaTh
XHUMHYECKYI0 CHUMBOJIUKY
TUTSt COCTaBIICHUS
bopmyn BEIIIECTB,
MOJICKYJISIPHBIX
YpaBHEHUN XUMHYECKUX
peakuui C  y4acTHEM
KHCIIOPO/Ia;

2.2

Bonopoa.
IlonsiTHe
KHCJIOTAX U COJISAX

0

VYkaxure
epuos

XapakTepu3oBaTh
(omuchIBaTh)
buszndeckue u
XUMUYECKAE  CBOMCTBA
BOJIOpOJA, CIOCOOBI €ro
MOJIy4eHus,
IPUMEHEHUE;

Cobupats npubop Ist
MOJIyYEHUSI  BOJOPOJA;
Ucnonb3oBarh
XUMHUYECKYI0 CHUMBOJIUKY
TUISE COCTaBIICHUS
dbopmyn BCILICCTB,
MOJIEKYIISIPHBIX
YpaBHEHUN XUMHUYECKUX
peakiuii ¢  y4yacThem
BOJIOPO/IA;

YcrHbri
0TIpocC;
[TnceMeHHBIN
KOHTPOJIb;
[IpakTyecka
S pabora;

resh.edu.ru
http://schoolcollection.edu.r
u/




2.3 | KosmvecTBeHHbIE 4 Yxaxute | Beraucnsate  MoOJISpHYIO | Y CTHBIN resh.edu.ru
OTHONIEHUS B nepuoja | Maccy BEIIIECTB; | OIPOC; http://schoolcollection.edu.r
XHMHH KOJIMYECTBO  BelecTBa, | [TucpmenHslii | U/

00bEM  rasa,  Maccy | KOHTPOJb;
BCIICCTBA;

[IpoBoguTh pacuyérel 1O
YpaBHECHUSM
XUMHYECKUX  PEAKLIMI:
KOJIMYECTBA, 00BEMa,
Macchl  BEIIEeCTBAa IO
U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce
peareHToB YN
MIPOTYKTOB peaxImu;

2.4 |Boga. PacrBopbl.| 5 VYxkaxute | XapakTepu3oBaTh YcTHBIN resh.edu.ru
IMousiTue 00 nepuon | pu3uveckue u | ompoc; http://schoolcollection.edu.r
OCHOBAHHUAX XAMUUeckre  cBoiicTa | [TucbMenHsIi | U/

BOABI, €€ pOJb  Kak | KOHTPOJIb;
pacTBOPUTEINS B | [IpakTHuecka
NPUPOIHBIX TIpoIleccax; | s pabora;
CocTaBnsiTh  ypaBHEHHS

XUMHYECKUX pPEeaKIuil ¢

ydacTHEeM BO/IBI,

2.5 | OcHoBHbBIe KJacchr| 11 Vxaxute | CoctaBisate  GopMysbl | YCTHBIN resh.edu.ru
HEOPraHuYeCKHX NEpUOJT | OKCHJIOB, KHCJIOT, | OTIPOC; http://schoolcollection.edu.r
coeTMHEHH ocHOBaHui, coneir W | [luceMeHHsbIH | U/

Ha3bIBaTh ux 10 | KOHTPOJIb;
MeEXTyHApOHON KonTponbHas
HOMEHKJIAType; paborta;




IIporuo3uposars IIpakTruecka
CBOWCTBA BEIIECTB Ha| s pabora;
OCHOBE o0mux
XAMUYECKAX CBOICTB
M3Y4YEHHBIX
KJIACCOB/TPYIIT BEIIECTB,
K KOTOPBIM OHU
OTHOCSITCS;

CocTaBiiaTh
MOJIEKYJISIPHBIE
YPaBHEHHUS peakuuid,
WJUTFOCTPUP YIOIITHX
XUMHYECKHE CBOWMCTBA U
CIocoObl MOJTyYEHUS
BEIIIECTB M3YYCHHBIX
KJIACCOB/TPYII, a TaKXKe
MTOITBEPIK IAIOIIINX
TE€HETUYECKYIO
B3aUMOCBSI3b MEXIY
HUMHU.;

[TpownsBoaUTH
BBIYMCIICHUS o
YpaBHEHUSIM
XUMUYECKUX  PEaKIHii;

Utoro no pazneny 30

Paznen 3. llepuoanueckmii 3aKO0H )/ | IMepuoanueckas cucTreMa XHMHYECKHX 2JIEMEHTOB J. H. Menaeieena.
Crtpoenue aToMoB. XuUMHYeCcKasi CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIMU

3.1 | Ilepuommyeckunii 7 |1 0 VYkaxute | PackpbiBaTh CMBICT | Y CTHBIH resh.edu.ru
3aKOH n HepHoJ, | HEPHOAMYECKOTO 3aKOHA; | OTIpOC; http://schoolcollection.edu.r
Iepuoguueckas ITonnmats ITuceMenHsIit | U/




cucremMa
XHMHYEeCKHX
3J1eMEHTOB

. K. MenaeneeBa.
Crpoenne atoma

CYILIECTBOBaHUE
MIEPUOINYECKOMN
3aBUCUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB
(U3MEHeHHe  paauycoB
aTOMOB u
AIEKTPOOTPHUIATEIHHOCT
M) U UX COCAMHEHUH OT
MTOJIOKEHUS B me-
pHUOIUYECKON CHCTEME M
CTPOCHHUS aToma;
YcranaBinuBaTh CBSI3b
MEXTY TTOJIOKEHHEM
AJIeMEHTA B
NEPUOJUYECKON CUCTEME
U CTPOCHHEM ero aroma
(cocraB u 3apsg smpa,
oO1ee qUCIIO
3JIEKTPOHOB u
pacrpeneneHne HuX 10
SJICKTPOHHBIM  CJIOSIM);
[Iporuo3upoBath
XapakTep WU3MEHEHUs
CBOWCTB 3JIEMEHTOB U UX
COEAMHEHUH O TpyIIaM
u nepuoiam
[Tepuoauueckoit
CUCTEMBI;
XapakTepu3oBaTh
XUMUYECKHUE  DJIEMEHTHI
NEPBbIX TPEX MEPUOJIOB,
Kalus, Kalblus IO HX
MOJIOKEHUO B

KOHTPOJIb;
KoHntposbHas
pabora;




[Iepuoauueckoil cucreme
. W. MeHnngeneesa;

3.2 | Xumuueckas
CBA3b.
OKucIuTENbLHO-
BOCCTAHOBHTEJIbH
ble peaKkIuu

VYkaxure
nepuo

Ornpenenarb BUJL
XUMHYECKOM CBSI3U B
COCIMHEHUH;
Ornpenensarsb CTEINEeHb
OKHUCJICHHSI XUMHUYECKOTO
snemMeHTa 1o  Gdopmyse
ero COCTUHCHHS;
Ornpenensarpb JJIEMEHT
(BemiecTBo) —
OKHUCITUTETh ¥ DJEMEHT
(BemiecTBo) —
BOCCTAHOBUTEIIb;
OOBACHATD  CYIIHOCTb
MIPOLIECCOB OKUCIICHUS U
BOCCTaHOBJICHHUS;
CocraBiTh
AJICKTPOHHBIM OajaHc ¢
y4€TOM 4YHCIia OTIAHHBIX
U IPUHSTHIX AJIEKTPOHOB;
CocTaBiiTh ypaBHEHHE
OKHUCIIMTEIIHHO-
BOCCTaHOBUTEIHHOMN
peaxIuy;

YcrHbrit
OITpOC;
ITnceMeHHBIN
KOHTPOJIb;

resh.edu.ru
http://schoolcollection.edu.r
u/

Hroro 1o pasaciy:

15

PesepBHOE Bpems

OBIIEE KOJIMYECTBO

68




YACOB
[TPOTPAMME

110




IHOYPOYHOE IINTAHUPOBAHMUE

Ne Tema ypoka KoimuecTBo

n/n 4acoB
Pazgea 1. IlepBoHavajibHble XUMHYeCKUE TOHATHUS 224
Tema 1. Xumust — BakHasi 00J1aCTh €CTeCTBO3ZHAHNS U MPAKTHYECKOI
NeATEeJILHOCTH YeJIOBEeKa

1/1 [Ipenmer xumuu. Posie XuMuM B )KU3HU YEIIOBEKA

2/2 | Xumus B cucteme HayK. MeTo bl TO3HAHUS B XUMHH

3/3 | 3HaKOMCTBO ¢ MpaBHiIaMK OE30MACHOCTH M MTPUEMaMH pabOThl B XUMUYECKOM
naboparopuu. [IpakTuueckas padora Ne 1. [IpaBuna paboTs! B 1aboparopuu u
MpUEMBI 0OpaIleHus ¢ Ta00paTOPHBIM 000PYTOBAHUEM

4/4 | Tena u BerecTBa. PU3NYECKUE CBONCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BEIIECTB

5/5 | Ywuctsie BemecTBa u cMecu. CriocoObI pa3iesieHus: cMeceit

6/6 | IpakTuueckas padora Ne 2. Paznenenue cmecei (Ha mpuMepe OYMCTKA
MTOBapeHHO con)

7/7 | AToMbl U MoJieKyIbl. [IpocThIe M CIIOKHBIC BEIIECTBA

8/8 | Xumuueckue 37eMeHThI. 3HAKU (CHMBOJIBI) XHMHUCCKHX DJIEMEHTOB

9/9 | ATOMHO-MOJIEKYISPHOE YUeHHUE. 3aKOH MOCTOSHCTBA COCTABA BEIIECCTB

10/10 | Xumwuueckast popmyiia. BaeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB

11/11 | CocraBneHre XUMHYECKUX (GOPMYIT TI0 BaJICHTHOCTH. Haxok/icHHe BalIEHTHOCTH
XUMUYECKUX JIEMEHTOB 110 popmyie

12/12 | OtHOocuTeNnbHas aTOMHast Macca. OTHOCUTEbHAS MOJICKYJISIPHAsE Macca

13/13 | Perienue 3a1a4 Ha BHIYMCIICHUE OTHOCHTEIILHON MOJICKYJIIPHOM MacChl BEIIECTB

14/14 | MaccoBast 701 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUN

15/15 | Perienue 3a7a4 Ha BBIYMCIICHHE MAacCOBOW [OJM XMMHYECKOTO 3JIEMEHTA IO
bopmye coemMHeHUs

16/16 | ®dusuueckue ¥ XUMUYECKUE SBICHUA. XUMUYECKAs PEaKIUs

17/17 | Tlpu3Haku ¥ yCIOBUS MPOTEKAHMS XUMUYECKHX PEAKIIUit

18/18 | 3akon coxpanenus Macchl BemiectB. M.B. JIoMOHOCOB —  y4€HBIN-
SHIUKJIOTIETUCT

19/19 | Xumuueckue ypaBHEHHUS

20/20 | Tunbl XUMUYIECKUX peaKiuii (COSTMHEHH S, Pa3JIOKEHHUs, 3aMelleHHs, 0OMeHa)

21/21 | Ypok 000OIIIeHUS B CUCTEMAaTU3AIMH 3HAHHIA

22/22 | Ypox KOHTpOJISl 3HAHUIA




Paznen 2. BakHeiimue npeacTaBuTe/ I HEOPraHuYeCKHX BellecTB

33y

23/1 | Bo3myx — cmech ra3oB. CocTaB Bo3yxa

24/2 | Kucnopoa — XMMHYECKHE 3JIEMEHT M mpoctoe BemiectBo. O30H. HaxoxaeHue
KHCTIOpO/a B Tpupoje, (HU3MYecKHe W XUMHUYECKHE CBONCTBA (peakiuu
okucnenus, ropenue). [lonstue 06 okcumgax

25/3 | CrocoObl moJyueHHs KHUCIOpOAa B J1a0OpPaTOPUM K MPOMBIIUICHHOCTH.
[IpumeHeHue kucnopoaa

26/4 | Ipaktuueckas padora Ne 3. [lonydyenue u coOupaHHe KUCIOPOJA, U3YUCHHE
€ro CBOMCTB

27/5 | KpyroBopoT Kuciopoga B mpupoje. TommBo (Yrojab W MeTaH). 3arps3HeHHE
BO3/IyXa, CIOCOOBI €ro MpeAoTBpAICHUs. YCUJIEHHUE TapHUKOBOTO 3(dekra,
paspyiieHre 030HOBOTO CIIOS

28/6 | TeruoBoit »(ddexT XuMHUYECKON peakiMu, MOHATHE O TEPMOXUMHYECKOM
YpaBHEHUH, K30- M SHIOTEPMHUCCKUAX PEAKITUIX

29/7 |Bogopon — XUMHYECKHH 3J€MEHT M MpPOCTOe BellecTBO. HaxokaeHue B
npupoJie, GU3NISCKUEe U XUMHUIECKHE CBOMCTBA (Ha MPUMEpPE B3aHMMOJICHCTBUS C
HEMETaJJIaMU ¥ OKCHJIAMH METaJUIOB), IPUMEHEHHE, CTIOCOOBI TIOTyICHHS

30/8 | MpakTuueckas padora Ne 4. [Toaydenue u cobnpanue BOJI0PO/Ia, H3YIEHUE €T0
CBOICTB

31/9 |IloHsiTHE O KHCIOTAX U COJISAX

32/10 | KonmnuectBo BemecTBa. Mok, MosisipHas Macca

33/11 | 3akon ABoraapo. MospHbIii 00bEM ra3oB

34/12 | PacuéThl 10 XMMHYCCKUM ypaBHEHUAM. [IpuMeHeHne 3aKkoHa ABOTaipo

35/13 | ®usnveckue CBOMCTBA BOJbI. AHAIW3 U CHHTE3 — METOJbI M3Yy4CHHUS COCTaBa
BOJIBI.

36/14 | Xumudeckue CBOMCTBAa BOIbI (PEAKIMHM C METaUIAMH, OKCHAAMH METAJIOB H
HeMmeTaioB). [loHsTHE 00 OCHOBAHUSAX U MHIMKATOPAX

37/15|Boga kak pacTtBopuTelb. PacTBOpel. PacTBOPHMOCTH BEIIECTB B  BOJIE.
HacplIlieHHbIC 1 HEHACHIIIEHHBIE PACTBOPBI

38/16 | Konrnentparms pacTBopoB. MaccoBas 10715 BEIIeCTBa B pacTBope. BoruucieHus ¢
WCIIOJIb30BAHUEM TOHSITHS «MACCOBasi J0JIS BEIIECTBA B PACTBOPE»

39/17 | lIpakTuyeckass padora Ne 5. TIpurotoBjeHHE pPAaCTBOPOB C OMPEACIEHHOM
KOHIICHTpaIuen

40/18 | Posb pacTBOPOB B MPUPOJIE U B KU3HHU YeoBeka. KpyroBopoT BO/bI B MPHUPOJIE.
3arpsi3HeHue NpUPOIHBIX BoA. OXpaHa U 0YHMCTKA TPUPOIHBIX BOJ

41/19 | Knaccuukarus HEOPraHHIECKUX COCTUHEHU

42/20 | Okcuapl: coctaB, Kiaccudukanus (OCHOBHBIC, KHCIOTHbIC, aMdoTepHbIe,

HecojieoOpa3yrole), HOMEHKIaTtypa (MeXIyHapoJHas U  TpPUBUAJIbHAs).
[TonyueHnue u XuMHU4eCKHE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB




43/21

OcHoBaHMsI: COCTaB, KJIacCH(pHKaNMsi, HOMEHKIAaTypa (MEXIyHapoaHas |
TPUBHUAIbHAS), PU3NICCKIEC U XUMUYECKHE CBOHCTBA, CIIOCOOBI MOJTy4EHUS

44/22 | AmpoTepHbIe OKCUIBI U TUAPOKCHUJIBI, X CBOMCTBA U TOJTYYCHUE

45/23 | Kucnotsl: cocTas, KilacCU(pHUKaLus, HOMEHKIIATypa, GU3NYECKUe CBOWCTBA

46/24 | KucnoTel: XMMHUYECKHE CBOWCTBA, CHOCOOBI IOJIy4eHHUsS. Psii akTHBHOCTH
METaJlJIOB

47/25 | Conu (cpeaHue): HOMEHKIIATYpPa, CIIOCOOBI TOTyUEHUS, B3aUMOICHCTBHE COJICH C
MeTaJlJlaMU, KUCIIOTaMH, IIEJI0YaMHU U COJISIMU

48/26 | KHCIOTBI: XMMHUYECKHE CBOWCTBA, CHOCOOBI TMOJy4eHHUs. Psii akTMBHOCTH
METaJlJIOB

49/27 | Conu (cpeaHue): HOMEHKIATYpPa, CIOCOOBI TIOTyUEHUSs, B3aUMOICHCTBHE COJICH C
MeTaJlJlaMH, KUCJIOTaMH, IIeJI0YaMU U COJISIMU

50/28 | BoruuciieHus o ypaBHEHHSIM XUMHYECKON PEaKIUH

51/29 | T'eneTrueckas CBsI3b MKy KJIACCAMHU HEOPTaHMYECKUX COSTMHEHU I

52/30 | lIpakTuyeckass padora Ne 6. PemieHne SKCIEpUMEHTAIBHBIX 3a1ad MO TEMeE
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHUID

53/31 | Ypoxk 0000IIIeH!s 1 CHCTEMATH3aINK 3HAHHH

54/32 | Ypok KOHTPOJIs 3HAHUI

55/33 | Ypok 00600IIIeH s ¥ CHCTEMAaTH3AIMH 3HAHHIA
Paznen 3. Ilepuognuecknii 3axkoH u [lepuoauveckas cucrema 154
xumMu4yecknx 3jgeMeHToB . U. Menaeneena.
Crtpoenue aTOMOB. Xumuueckast CBSI3b. OxucauTebHO-
BOCCTAHOBHTEJbHbIC PEAKIUH

56/1 | Ctpoenune aromoB. CoctaB aTOMHBIX saep. M3otombl. DinekTpoHbl. Du3HuecKuin
CMBICJI IOPSAKOBOTO HOMEpA 3JIEMEHTa

57/2 | Ilepuoanyeckuii 3akoH U [lepruoaudeckas cucreMa XuMU4eckux aiementos J[. 1.
MenpeneeBa. Ilepuonsl, rpynmsl, noarpynmnsl. PU3NYECKUH CMBICT HOMEPOB
Nepro/ia ¥ rPYIIIIbI

58/3 | CtpoeHue >1IeKTPOHHBIX 000JI0YCK aTOMOB MEepBbIX 20 XMMHUYECKUX AIICMEHTOB
nepuoauueckor cucremnl /. . Menneneena

59/4 | XapakTepHCTHKa XHMUUYECKOTO JJIEMEHTA MO €ro MOJIOKEHUIO B MEPUOIUMICCKON
cucteme /1. 1. Menneneena

60/5 |3HaucHHE MEPUOJUYESCKOTO 3aKOHA M IMEPUOJMYECKON CHCTEMbl XUMHYECKHX
JJIEMEHTOB Ul pa3BUTHA Hayku M npaktuku. . . MenneneeB — y4dé€HBbIN,
Nearor 1 rpaxkJJaHuH

61/6 | Ypok KOHTpOJISI 3HAHHI

62/7 | DneKTPOOTPUIIATEIBHOCTh aTOMOB XHMUYECKUX 3JIEMEHTOB. XUMUYECKas CBA3b:

KOBAJICHTHAs MOJISIpPHAA U KOBAJICHTHASA HCTIOJIIpHAA




63/8 | Crernenp OKuCIEHUS

64/9 | OxucnurtenbHO-BOCccTaHOBUTENbHBIE peakuuu (OBP). Ilponeccel okucieHus u
BOoccTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTENIN

65/10 | CocTaBneHne ypaBHCHHH OKHCIHUTEIBLHO-BOCCTAHOBUTEIBHBIX PEAKIMHA U CXEM
AJIEKTPOHHOTO OajaHca

66/11 | Ypok 0000IIIeHUS ¥ CUCTEMAaTH3AIMK 3HAHHIA

67/12 | Ypox pa3BHBAOIIETO KOHTPOJIS 3HAHUH. XUMHS B ICHCTBUH

68/13 | Kucinopox — XuMHUYECKuil dJieMeHT U mpocroe BemiectBo. O30H. HaxoxaeHue
KHCIIOpOJia B TIpUpoJe, (GU3MYECKHE ¢ XUMHUYECKHE CBOMCTBa (peakiuu
okucieHus, ropenue). [lonsarue 06 okcunax

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOJMYECKOE OBECHEYUEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

Xumus. 8 knace/Pymsutuc I'.E., ®enpaman @.I'., AkiimoHepHOe 00IIECTBO
«M3parenbcTBO «IIpocBenienue»;

METOJUYECKUE MATEPHAJIbI JUISA YUUTEJIA

H.H. I'apa. Xumus. Ypoku 8 kiacc. A.M. Pagenkuit Jlunaktuyeckuii Marepuan. XuMus
8-9xn. M.: Ilpocemienue, 2012

IHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. http://www.alhimik.ru IIpencraBiersl pyOpUKH: COBETHI aOUTYPUEHTY, YUUTEIIO
XMMHH, CTIPABOYHUK (0YCHB OOJIBIIIAst MOI0OPKa TaOIHII U CIIPABOYHBIX MAaTEPHAIIOB),
BeCeJasi XMMHUs, HOBOCTH, OJIMMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX UCTOPHUECKUX
CBEJICHUN).

2. http://www.hij.ru XXypuan «Xumus 1 5KM3HBY» TMOHATHO U 3aHUMATEIbHO PacCKa3bIBaeT
000 BceM UHTEPECHOM, YTO MTPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DieKTpOHHBIH KypHAT « XUMUKH U XHUMUSD»,
B KOTOPOM TPEJICTaBIICHO MHOKECTBO

OTIBITOB IO XMMHH, 3aHUMATEIbHOU WH(POPMAIIMH, TTO3BOJISIONICH YBJICUh YICHUKOB
IKCIIEPUMEHTAILHOM YacThIO MPEeIMETa.

4. http://c-books.narod.ru BceBo3morkHas TuTepaTypa Mo XUMUH.

5. http://www.drofa-ventana.ru M3BecTHOE U31aTEIBCTBO YUCOHOM INTEPATYPHI.
HOBWHKYM Hay4HO- MOMYJISIPHBIX ¥ 3aHUMATEJIBHBIX KHUT 10 XUMHH.

6. http://1september.ru XKypHau 1 yautenel U He TOJIbKO. bosbIoe KomnyecTBo padoT
YUEHUKOB, B TOM YHUCJIC U HCCIICIOBATEIBLCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKOIBHBIN MOPTAI CO
CCBUIKAMH Ha 00pa30BaTEJIbHBIC CAUThI IO XMMHH.

8. www.periodictable.ru COOpHHK cTaTell 0 XUMHUYECKHUX JIEMEHTaX,
WJLTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM

9. resh.edu.ru




MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

KommnekT Tabnui. Mojenu KpucTauInueCKuX pelieTok.

OBOPYJAOBAHMUE JIUIs1 IPOBEAEHUSA JTIABOPATOPHBIX, IIPAKTUYECKHUX PABOT,
JAEMOHCTPALIUU

Komnekuun «Bomoknay, «Kayuyk», «TommuBo», «Mertamne», YUyryH wu crais,
CTPOUTEIIbHBIX MaTEpPUATIOB, MPOMBIIUICHHBIX O0Opa3oB TKaHEH U HUTOK, HaOOp
TpadapeToB mojmenei aToMoB, KOMIUIEKT MOPTPETOB BBIJAIOIIUXCSA YUEHBIX-XUMHKOB,
npuOOpbl A MONY4YEHHs] Ta30B, MpUOOp AJid HarpeBaHUs NPOOMPOK, KOJIObI, KojiOa
MepHasi, MPOOUPKH, BEChI TEXHUYECKHE C pa3HOBECAMH, TOpeiKa CIUPTOBas, JAepKaTEIh
JUIs TIPOOMPOK, JIOKEUKa Keje3Has MJiS CHKUTaHHWS BEIIECTB, MaJIOYKa CTEKJISTHHAS,
npuOOp Il OMBITOB MO XHMHU C OJJI. TOKOM, IITAaTHUB JUisi MPOOUPOK, INTATHB
na00OpaTOPHBINA, IIUMIBI TUTEIbHBIE, BOPOHKA CTEKJISHHAs, CTaKaHbl, MWJIAHJIP
W3MEPUTENbHBINA, Yalllka BbIMapuTeNbHast ¢apdopoBas, MpeaIMETHbIE CTEKJa, BOPOHKA
KarenbHas mapooOpas3Has, CTyNKa C TMEeCTHMKOM, KPUCTAJUIM3allMOHHAs daria, Oymara
¢dbunbTpoBagbHasg, HAOOPHI WHIMKATOPOB, MPOOKH PE3MHOBBIC, CTEKIISTHHBIC TPYOKH.
Ha6opst PEaKkTHUBOB.
Kommbrotep, mpoekTop, Habopsl CD nuckoB 1o Temam.
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