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OdenepanbHas pabouas mporpamma Mo yueOHoMy mpeametry «Xumus» (06a30Bblid
ypoBeHb) (mpeameTHas o00gacTh «ECTECTBEHHO-HAY4YHBIE MPEAMETHI») BKIIOYAET
MOSICHUTENIBHYIO 3aMHUCKY, COJIep>KaHne O0yUeHUs, TTIAHUPYEMbIEC pPe3yJIbTaThl OCBOCHHS
MIPOrpaMMBbl 10 XUMUU, TEMAaTUUYECKOE TUIaHUPOBAHUE.

[losicHuTeNnbHAsT 3amUCcKa OTpa)kaeT OOIIME IeNM W 3aJayd W3Y4YEHUS XUMHH,
XapaKTEPUCTUKY TICUXOJOTUUYECKUX TMPEANOChUIOK K €€ H3yUYeHHIO OOYyYalolUMUCH,
MECTO B CTPYKType y4eOHOro IjaHa, a TaKkKe MOAXOAbl K OTOOpY COJep:KaHus,
K OIPENENICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue oOydeHUsI pacKpbIBaeT COJICP)KATENIbHbIC JIMHUU, KOTOPbIC
npeaaratoTes Juisi 0043aTeNbHOIO M3YUYEHHsI B KaXKJIOM KJIacCe Ha YPOBHE OCHOBHOI'O
o01rero oOpazoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHS MPOTPaMMbl 1O XUMUU BKIIFOYAIOT
JUYHOCTHBIC, METAalpeJAMETHBIC Pe3yJIbTaThl 3a BECh NEPUOJ OOyUYCHHs Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, a TakXe MpPeIMETHbIE JOCTHKEHHUS 00ydaronierocs
3a KaXIbI TOJ] 00ydeHUSI.

HOACHUTEJIBHASA 3AIITUCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHsA COCTaBJ€HA
HAa OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHON
mporpaMMbl OCHOBHOTO o0Imero o6Opa3oBanusi, mnpenacraBieHHeix B ®I'OC 00O,
a TaKke Ha OCHOBE (QefepalibHOil paboueld MporpaMMbl BOCIUTAHUA U C Y4ETOM
KOHIIENIMK TIpenojiaBaHusl ydeOHOro rmpeameTa «XUMHS» B 00pa30BaTENbHBIX
opranuzanusax Poccuiickon denepanumu.

[Iporpamma mo xumuu pazpaboTaHa C IEJIbI0 OKAa3aHUS METOJIUYECKON MOMOIIU
YUUTENIO B CO3/IJaHUU pabodeil mporpaMMbl IO Y4EOHOMY MPEIMETY.

[Iporpamma mo xumMuu Aa€T MPEACTABICHHUE O MEIAX, OOIIEH CTpaTeruu 00y4deHus,
BOCIIUTAHUSI W  Pa3BUTHS OOYYAIOIIUXCS  CPEACTBAMH  y4eOHOTO  TIpeIMeTa,
YCTaHABIMBAET  00s3aTeNbHOE  MPEAMETHOE  COJAEpXKaHUE,  MPEeAyCMaTpUBAECT
pacrpeeneHue ero no KiaccaM U CTpYKTYpUPOBAHUE T10 pa3/iesiaM U TeMaM MporpaMMbl
0 XWMHH, ONpEAENSIeT KOJIMYECTBEHHbIE W KauyeCTBEHHBIE XapaKTEPUCTUKHU
COJIEpKaHMsI, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3YUYEHUSI XUMUU C Y4YETOM
MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKM Yy4eOHOro Tmpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYaIOImIUXCS, OMPEACNIeT BO3MOXKHOCTH TIpeIMeTa
JUIsl pealu3aluuy TpeOOBaHUN K pe3yjbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIero oOpa3oBaHus, a Takxke TpeOOBaHUM
K pe3yibTaraM OOydeHHUs XMMHUU Ha YpOBHE €€l M3ydeHUsl MpeaMeTa U OCHOBHBIX
BHJIOB y4€OHO-ITO3HABATEIBLHOM JEATEIBbHOCTH O0YYaOIIErocs 1Mo OCBOSHHUIO y4eOHOTO
COJICpKaHMUS.



3HaHUE XUMHHM CIY>KUT OCHOBOM 1ii  (OPMUPOBAHUS  MHUPOBO33PECHUS
oOyyarolerocsi, €ro MpeACcTaBICHUA O MaTepUAIbHOM €IMHCTBE MHUpPA, BAXHYIO POJb
UrparoT GopMHUpyeMble XUMHUEH NPEACTaBICHUS O B3aUMOIPEBPAIICHUSX JHEPTUU
u 00 DHBOJIOUMHM BEHIECTB B MPHUPOJE, O MYTIX PEHICHUs TJIOO0AIbHBIX MNpPoOJIEM
YCTOMYUBOIO pPa3BUTHUS YEJIOBEYECTBA — CBHIPEBOW, DJHEPIreTUYECKOW, IHIIECBOU
1 DKOJIOTHUUECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHECHUSI.

N3yuenue xumuu:

CrOCOOCTBYET peain3allid BO3MOXKHOCTEH JIsi caMOpa3BUTUS U (HOPMUPOBAHUS
KyJIbTYpPbl TUYHOCTH, €€ 00111eH 1 GyHKIIMOHAIBHOU TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJarolmuxcs,  HABBIKOB WX  CaMOCTOSITEIbHOM  y4yeOHOM  JesATeNbHOCTH,
OKCIEPUMEHTAIBHBIX U HCCIEOBAaTENbCKUX  yYMEHUM,  HEOOXOJUMBIX  Kak
B TTOBCETHEBHOM XM3HHU, TaK U B MPOHECCUOHAIIBHOU ESITEIHHOCTH;

3HAKOMUT CO CIIeIIM(PUKON HAYUHOT'O MBIIIICHHUS], 3aKJIa]IbIBAET OCHOBBI IIEJIOCTHOTO
B3MUIsSiJa HA €IMHCTBO MPUPOJBI M YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM HJTaloM
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOIIUXCS,

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOHM BKJIaJ B IKOJOTHYECKOE 0Opa30BaHHE
00y4Jaromuxcs.

Jlanuble HampaBieHUss B OOYYEHHM XHUMHUHU OOECIEUYMBAIOTCA CHEHU(PUKON
coJiep KaHus yueOHOTo MpeIMeTa, KOTOPBIH SIBIISETCA Me1arornyecky aaliTHPOBAHHBIM
oTpakeHHeM 0a30BOI HAYKM XMMUU Ha OTMPEIEeNEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO oOOIIEero oOpa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbl MEPBOHAYATIBHBIX TOHATUNA XWMHUU, OCHOB
HEOPraHMYECKON XUMHUHM U HEKOTOPBIX OTAEIbHBIX 3HAYUMbBIX MOHATHI OPraHU4YEeCKON
XUMUHU.

CtpykTypa coaepkaHusi MpOorpaMMbl IO XUMHUU CcQOpMUpOBaHAa HAa OCHOBE
CUCTEMHOI0 MoJxo/1a K €€ nzydeHuto. Coaep:kaHue CKIabIBa€TCs U3 CUCTEMbI TOHATUN
O XMMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUA O XWMHYECKOU pEaKLUU.
O06e 9TH cHUCTEMBI CTPYKTYpHO OpPraHM30BaHBl MO MPHUHIMIY TOCIEIOBATEIBHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX NIPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJICKYJISIPHOT'O YUYE€HHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

[Tepunoanueckoro 3akoHa /[.11. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHUM;

YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBS3H;

MPEACTABICHUN 00 IEKTPOTUTHICCKON TUCCOIUAIIMY BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUSI pACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJIYUYCHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIIBHO OT OJTHOTO YPOBHS K JIPYyrOMY,
BBITIOJIHASL (PYHKIMM OOBSICHEHUS] W TMPOTHO3UPOBAHUSL CBOICTB, CTPOEHUS U
BO3MOXHOCTEM MPAKTUYECKOTO TPHUMEHEHUS M TOJYYCHHUS H3y4aeMbIX BEIIECTB.



OcBoeHue mporpaMmbl 0 XUMHH CIOCOOCTBYET (hOPMHUPOBAHMIO MPEACTABICHUS
O XUMHYECKOU COCTaBJIAIOIICH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
MPUPOABI, HEHHOCTHOTO OTHOIICHMS K HAYYHOMY 3HaHHUIO U METOJIaM MMO3HAaHUS B HAYKE.
N3yyeHue XMMuu MPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHEe N3YUYEHHBIX YUEOHBIX
npeameToB: «Okpyxarouuii Mmup», «buonorus. 5—7 knaccs» u «dusuka. 7 KjIace.

[Ipy M3y4eHUH XMMHHU MPOUCXOIUT (POPMUPOBAHHE 3HAHUM OCHOB XMMHYECKOMU
HAayKd Kak O0OJIACTU COBPEMEHHOI'O0 E€CTECTBO3HAHUA, MPAKTUYECKON NeATeIbHOCTH
YelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOH KyJIbTYpHL. 3ajadya y4eOHOro
MpeMETa COCTOUT B (POPMUPOBAHUM CUCTEMBl XMUMHMUYECKHX 3HAHUN — BaKHEHIIUX
(akToOB, MOHATUN, 3aKOHOB MU TEOPETHUUECKUX IMOJIOKEHUH, TOCTYMHBIX O0000IIEeHU
MHUPOBO33PEHUYECKOT0 XapakTepa, si3blka HayKd, B NMPHOOIIEHUH K HAyYHBIM METOJaM
NO3HAHUSl TpPU HU3YYCHHHM BEUIECTB W XHUMHUYECKHX peakiuil, B (OpMHUpPOBAHUU
U Pa3BUTUM TNO3HABATEJbHBIX YMEHMM M MX NMPUMEHEHUU B yueOHO-IIO3HABATEIbHOU
U y4eOHO-HCCIIeIOBATENILCKON  JEATEIbHOCTH, OCBOCHHMU MpaBuyl  0€30MacCHOrO
oOpalleHus ¢ BEIIeCTBaMU B MOBCEAHEBHOM KU3HU.

[Ipy m3yyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHHs Ba)XKHOE
3HaYEHHE MPUOOPENH TaKue IENH, KaK:

dbopmMupoBaHue UHTEJJIEKTYaIbHO pa3BUTOMN JMYHOCTH, rOTOBOM
K €aM0o0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO pPEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

HAIPABJICHHOCTh OOYYEHHS Ha CHUCTEMaTHYecKoe MpUOOIeHne O0ydYaroIMuXcs
K CaMOCTOSITEIbHOM MO3HABATENBHON NEATEIbHOCTH, HAyYHBIM METOAaM I1O3HaHMS,
(GbOpMUPYIOIIM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieueHUe YCIOBUM, CIIOCOOCTBYIOMMUX MPUOOPETEHUIO 00YJAIOIIMMHUCS OTIBITA
pa3HoOOpa3HON JESTeNIbHOCTH, TO3HAaHUS W CaMOIMO3HAHUS, KIIOYEBHIX HABHIKOB
(KTIOYEBBIX KOMIIETECHIIMM), HMMEIOIIMX YHHUBEPCAIbHOE 3HAUYCHUE [JIS Pa3THYHBIX
BUJIOB/ICSTEIILHOCTH;

dbopmupoBanue obmield GyHKIIMOHATLHON M €CTECTBEHHO-HaYYHOH TpPaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBSCHATH U OLICHUBATh SIBIICHUS OKPYXKAIOIIETO MUPA, UCIIOJIb3YSI
3HAHMSI U OMNBIT, MOJYYEHHbIE NPH W3YYEHUU XHMHH, NPUMEHATHh WX IPU PELICHUH
po6JieM B OBCEIHEBHOM JKU3HU U TPYAOBOH AESTEILHOCTH;

GopmupoBaHue y OOy4yaroOImMXCSd TyMAaHUCTUYECKHX OTHOLICHHM, MOHUMaHUS
[EHHOCTH XUMHUYECKMX 3HAHMHA 71 BBIPAOOTKH HKOJIOTMYECKU LIeJIeco00pa3Horo
MOBEACHUS B OBITY U TPYAOBOW AEATEIBHOCTH B LIEJSAX COXPAHEHUS CBOETO 370POBbS U
OKPY’KAIOIIEH MPUPOJHOU CPEBI;

pa3BUTHE MOTHBAIMM K  OOy4YeHHWIO, CIOCOOHOCTEH K  CaMOKOHTPOIIIO
Y CAaMOBOCIHMTAHHMIO HA OCHOBE YCBOEHUS 00ILIEUEI0BEUECKUX HEHHOCTEM, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY POGWMIISI U HAIIPABICHHOCTH JAIbHEHUIIIETO 00yUeHUSI.

OO0miee 9McIO YacoB, PEKOMEHIOBAHHBIX JUIA HM3ydeHUs: xumuu, — 136 yacos:
B 8 kiacce — 68 yacoB (2 yaca B Hezenmo), B 9 kiacce — 68 wacoB (2 yaca B Hepeno).



JIist KayxI0ro Kiiacca IpelyCMOTPEHO pe3epBHOE YUEOHOE BpEMSs, KOTOPOE MOKET
OBITh UCMOJIB30BaHO YYACTHUKAMU 00pa30BATEIBHOIO Mpoliecca B LEIAX (GOPMUPOBAHUS
BapUaTUBHOM COCTaBISIOIIEH colepKaHUsI KOHKPETHOU padoueil mporpammel. [Ipu sTom
oOs3aTenbHasi (MHBapUMAHTHAs) YacTh COJAEpXKAHUS MpEaMeTa, YCTaHOBJICHHAs
MpUMepHON pabouei mporpaMMoi, U Bpemsi, OTBOAMMOE Ha €€ U3ydeHue, TOJDKHBI ObITh
COXPaHEHBI MOJIHOCTBIO.



COIAEPKXAHUE OBYUEHUA

8 KVIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumun. Ponp XuMuM B )KU3HU Y€JIOBEKa. XMMUA B CUCTEME HAayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BELIECTB. ArperaTHoe coctosinue BemecTs. [lonaTue
0 MeToJax TMo3HaHus B xuMuu. Yucteie BemectBa u cmecd. CrocoObl pas3feneHus
CMeECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTbl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
IIpocThlie 1 coXKHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysa. BaJeHTHOCTh aTOMOB XUMHYECKHX DSJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemiecTB. OTHocHTenbHass aTtoMHas Macca. OTHocuTeabHas
MOJIEKYJIsIpHas macca. MaccoBas J0JIsi XUMUYECKOTO JJIEMEHTA B COCIUHEHUU.

KomunuectBo Bemecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMUECTBA, MACCHI
U 4YHuCJa CTPYKTYPHBIX €IMHHI] BemecTBa. Pacuérel mo ¢opmynaM XUMHYECKUX
COE€IMHEHUMH.

OU3NYECKUE U XUMUYECKUE SIBIICHUSI. XUMHUUECKasl peakius U €€ Mpu3HaKku. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHus. Krnaccudukammss XuMudeckux
peakiuii (CoeTMHEHUs, Pa3JIOKEHUS, 3aMEeIICHHS, 0OMEHa).

Xumuueckuti sKkcnepumenm:

3HAKOMCTBO C XUMHUYECKOW IOCYyIOH, MpaBujaMu paboOThl B J1a0OpaToOpuu U
npuéMamMu 00pallleHus ¢ JIabOpaTOpHBIM OOOpPYAOBAHHEM, H3yYEHHUE M OIHUCAHUE
(bU3UYECKUX CBOMCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOMIOACHUE (DU3NUECKUX
(u1aBneHue BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTyNKe, KUIIEHUE U KOHJICHCAlus
BOAbI) M XHUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHOH MPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIIOTOW) SIBICHWMU, HAOJIOJICHHE M OINKMCAaHUE IPU3HAKOB
MPOTEKAHUS XUMMYECKUX peakuuil (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpPHOU
KHUCJIOTBI C XJIOpUAOM Oapusi, pasnokeHue ruapokcuaa menu (1) mpu HarpeBanuw,
B3aMMO/ICHiCTBHE Kelne3a ¢ pactBopoM conu menu (II), uzydyenne cnocoOoB pa3aeneHus
cMeceid (C TIOMOIIbIO MarHuTa, (QUIBTPOBAaHWE, BBIIAPUBAHUEC, JAUCTHIUISAINUA,
xpomatorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHUE W OMHCAHHUE
pe3yJIbTaTOB IPOBEACHUS OIbITA, WUIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAcCCHl,
CO3JIJaHHUE MOJIeNIeld MOJIEKYJ (IIapOCTEP>KHEBBIX).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Boznyx — cmech ra3os. CocTaB Bo3ayxa. Kuciaopos — 37€MEHT U IPOCTOE BELIECTBO.
Haxoxnenue kucimopoma B mpupoje, GU3NYECKHe M XUMUYECKHE CBOMCTBA (peakiiuu
ropenusi). Okcunabl. Ilpumenenue kuciopoaa. CrnocoObl TOJY4YEHHUS KHCIOPOJa
B JlabopaTtopur U mpoMbiluieHHOCTH. KpyroBopot kuciopona B mpupojge. O30H —
aJUIOTPOIIHAS MoaupuKaus KHCJIOpO/JIa.



TeroBoil 3(pPexT XUMHUYECKON peakuuH, TEPMOXHUMHYECKHE YpPABHEHUS, 3K30-
U DHIAOTEPMHUYECKHE pEaKUMH. TOIUIMBO: yrojb W METAaH. 3arpsA3HEHUE BO3AYyXa,
YCWJIEHHE MapHUKOBOIo 3(hekra, pazpylmieHue 030HOBOIO CIIOS.

Bonopon — smeMmeHT M mpocrtoe BemecTBO. HaxokneHue Bomopona B IPUPOJAE,
dbu3nUecKkue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI moydeHus. Kucnotsl u
COJIH.

MoutspHblil 00bEM ra3oB. PacuéTel o XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBOMcTBa BOAbL. Boaa kak pactBopurens. PactBopsl. HacsllieHHbIE U
HEHACBILIEHHBIE pacTBOphl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi 10715 BEIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJIbl. OCHOBaHUs. Poiib pacTBOpPOB B MPUPOAE U
B )KM3HM yesioBeka. KpyroBopoT BoJibl B IpUpO/Ie. 3arpsa3HeHue NpupoIHbIX Boa. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudpukanus Heopranndeckux coeauHeHud. Oxcunpl.  Krnaccudukamms
OKCHJIOB: coJjieoOpasyromiue (ocHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenknatypa okcunoB. dusnueckne M XUMHYECKHE CBONCTBA
okcuJ0B. [lonyueHne okcuIoB.

OcHoBanus. Knaccudukaruss OCHOBaHUMN: MIETOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenkmarypa ocHoBanuii. @Ousznyeckne W XHUMHUYECKHUE CBOMCTBA OCHOBAHMM.
[Tomyuyenue oCHOBaHUIA.

Kucnotsl. Knaccuduxamus kucnor. Homenkmarypa xkucior. ®dusumueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOoCcTH MetaimoB H.H. bekerosa. [lonmyuenue
KHCJIOT.

Comu. Homenknarypa coseil. ®dusznueckue M XUMHYECKHE CBOWMCTBAa COJICH.
[Tomyuenue comnei.

I'eneTnueckas CBsI3b MEXKY KJlacCaMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE OMNPENEIICHUE COJEPkKAHUA KHUCIOpOJa B BO3AyXe, IMOJIyYEHHUE,
coOupaHue, pacro3HaBaHME U M3YyYEHHE CBOWMCTB KHUCIOpOAa, HabOIo/IeHue
B3aMMOJICHCTBUS BEUIECTB C KUCIOPOAOM M YCIOBHUS BO3HUKHOBEHHS M MPEKPAILCHHS
ropeHusi (moskapa), O3HaKOMJIEHHE C 0Opas3llaMu OKCHIOB U OINMUCAHWUE WX CBOWCTB,
MOJIyYeHHE, COOMpaHHWe, paclo3HaBaHWE M W3YYCHHE CBOWCTB BonOpoaa (ropeHue),
B3aumojelictBue Bogopona ¢ okcugom Meaud (I1)  (BO3MOXXHO HCHOJIB30BaHHE
BHJICOMATEPUAIIOB), HAOIIOIeHHE 00PA3IOB BEIIECTB KOJIMYECTBOM 1 MOITb, MCCieToBaHNE
0COOEHHOCTEW PacTBOPEHUSI BEIIECTB C PA3TUYHON PACTBOPUMOCTHIO, TPUTOTOBIICHHE
PAcTBOPOB C OINPEIEIEHHON MACCOBOM J0JIE PACTBOPEHHOIO BEIIECTBA, B3aNMOJICHCTBUE
BOJAbl C MeTauilaMu (HaTpueM M KaiblMeM) (BO3MOXXHO  HCIIOJb30BaHUE
BHUJIECOMATEPUAJTIOB), HCCIEIOBAHUE OOpa3ll0OB HEOPTraHUYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, HA0JTIO/ICHUE U3MEHECHUSI OKPACKH HHINKATOPOB B PACTBOPAX KHUCIIOT U IIEJIOUEH,
u3ydeHue B3ammojeicTBus okcuna menu (I1) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT
C METajulaMH, PEaKUWd HEUTpaIM3alMu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMWM,



BBITECHEHUE OJHOI'0 METajlla APYruM U3 PacTBOPa COJIM, PELICHUE dKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaXHeUIre KjIacChl HEOPraHUYECKUX COETUHEHU D).

Iepuognueckuii 3akoH u Ilepuoamueckass cucreMa XHMMHYECKHX 3JJIEMEHTOB
A.N. MengeneeBa. CtpoeHue aTomMoB. XuMHYecKasi CBfA3b. OKHCIUTENBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[lepBble MOMBITKU KJIacCU(PUKAIMU XUMUYECKUX 3JIeMEeHTOB. [loHsATHE O Tpymnmax
CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
HWHEPTHBIETa3bl). DJIEMEHTBI, KOTOpPbIe 00pa3yroT aM()OTEPHBIE OKCUIBI U THAPOKCHIBI.

ITepuonnueckuii 3akoH. lIlepumogmueckas cucremMa XHMHUYECKUX  DJIEMEHTOB
J.W. Menneneea. Koporkonepuoanass u aiuHHonepuoaHas ¢opmbl lepuoanueckoit
cucteMbl xuMudeckux sneMmeHToB .. Menpaeneesa. [lepuoabl u rpynnel. PU3ndecKuii
CMBICJI TTOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYMIIBI JIIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. M3ortombl. OnekTpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000J0YE€K aTOMOB TEpBbIX 20 XMMUYECKUX deMeHTOB [lepuonnueckoit
cucrembl JI.MI. MenaeneeBa. XapakTEpUCTUKA XHUMHUYECKOTO DJJIEMEHTa IO €ro
nonoxeHuto B llepunonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTM M3MEHEHHUS pajuyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METALTUYECKUX U HEMETATIMYECKUX CBOMCTB MO TPYyIIaM U MEePUOJIaMm.

3nauenue [lepuoamueckoro 3akoHa u Ileproguyeckoid CUCTEMBI XUMUYECKUX
AJIEMEHTOB U1l Pa3BUTUS HayKu U NpakTuku. .M. MenneneeB — yu€HbIi U rpaJaHuH.

Xumuueckas  cBs3b. KoBaneHTHass (moyiipHAass W HENOJSIpHasi)  CBSA3b.
DIEeKTPOOTPUIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAS CBS3b.

Crenenp okwucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHUCJIEHUS W BOCCTaHOBJEHHUS. OKUCIUTENIN U BOCCTAHOBUTEU.

Xumuueckuti 3KCnepumMeHm.

U3ydeHrne oO0pas3loB BEHIECTB METAUIOB M HEMETaUIOB, B3aHMMOJICHCTBHE
TUJIPOKCHIA I[IMHKA C pPacTBOpPAaMU KHUCJIOT M IIEJIOYEH, MNPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEAKLMN (TOpeHue,
pPEeaKIUM Pa3IoKEHUS, COCTUHEHHUS).

Meoicnpeomemmuvie cea3u

Peanmuzarnus MeXnpeIMETHBIX CBS3€M NIpW HM3YYeHUHM XUMUM B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 MCIOJIH30BaHME KaK OOIUX €CTECTBEHHOHAYYHBIX MTOHSATHM, TaK
W TIOHSTHUM, SBISIFOIIMXCS CHUCTEMHBIMH IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO6mue ecTeCTBeHHOHAYYHBIE TTOHSATHS: HAYYHBIN (haKT, TUIIOTE3a, TCOPHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCH(pUKAIUA, TMEePUOIUIHOCTh, HAONIOACHUE, OKCICPUMEHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, SIBJICHHUE.

®dusznka: mMarepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ], HU30TOIbI,
PaIUOAaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUN 3apsi, BEIIECTBO, TEJIO, OO0BEM,



arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NYECKUE BEITUYHMHBI, SAUHHIIBI U3MEPEHUS,
KOCMOC, TIJIaHeThl, 3BE3/1bI, CoTHIIE.

buonorus: ¢otocunTes, nbixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE MOPObI, MMOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYeCKasi peaKkuus

ITepuonnueckuii 3akoH. llepuoguueckas cucTeMa  XHUMHUYECKHUX  DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJIMs, KaJbLUHUS U UX COCAUHECHUU
B COOTBETCTBHUU C MOJIOKEHUEM JIEMEHTOB B [Ieprnoanveckoil cuctemMe u CTPOCHUEM MX
aTOMOB.

CtpoeHue BeliecTBa: BUIbl XUMUYECKOM CBSI3U. THUIIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAUIMYECKOM pemeéTKh U BHUIA
XUMHUYECKOU CBSI3H.

Knaccudpukanys w HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COECIUHEHHUI,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamuss  XUMHUECKMX  pEeakuuid MO  Pa3IMYHBIM MpU3HAKaM
(Mo YMCIly ¥ COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY d(DdekTy,
0 M3MEHEHUIO CTEeNeHEH OKMCIEHUS XWUMUYECKHUX DJIIEMEHTOB, IO OOpaTUMOCTH,
0 YYaCTHUIO KaTallu3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKUUU, TEPMOXUMUUYECKUE
ypaBHEHHS.

[TonsiTe 0 cKOpocTH XUMHUYecCKOoW peakiuu. [loHATHe 00 O0OO0paTUMBIX W
HEOOpaTUMBIX XMMHUYECKUX peaknusx. [loHATHE O TOMOIEHHBIX W TE€TEPOTCHHBIX
peakiusax. Ilonstne o  karanmze. [loHsAiTME O  XMMHYECKOM  PaBHOBECHH.
@akTOphl, BIUAIOIME HA CKOPOCTh XUMHYECKOU PEAKIUU U ITOJO0KEHUE XUMUUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AJIIEKTPOHHBIN OanaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBleHHE YpaBHEHHN OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/Ia AIIEKTPOHHOr0 OanaHca.

Teopust >IEKTPOTUTUYECKON AUCCOIMALUU. DJNEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHmoHBl. MexaHW3M JUCCOLMAIMM BEUIECTB C PAa3JIMYHBIMU BUJIAMU
XuMHIecKkor cBsizu. CteneHs aucconuanuu. CUIbHBIC U CIa0bIe JIIEKTPOJIHUTHI.

Peakmmun woHHOTO OOMEHA. YCIOBHUSI TPOTEKAHWS PEaKIuii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIEC YpaBHEHHUS peakunii. CBOMCTBA KUCIOT, OCHOBAHUM U
CoJIe B CBETE MpEACTaBICHUN 00 3JIEKTPOIUTHYECKOM Auccorumanuu. KayecTBeHHbIe
peakuuu Ha VIOHBI. [TonsTue 0 TUIPOJIN3E coJei.



Xumuyeckuii sxcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTALIMYECKAX PEMIETOK HEOPTraHUIECKUX
BEILIECTB — METAJJIOB U HEMETAJUIOB (rpadurta U anmasa), CJIOKHBIX BEHIECTB (XJIOpUIa
HATpWsI), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMK OT BO3JACHCTBUS
pa3nuuHBIX (AKTOPOB, HCCIEIOBAHHE SJIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB,
mporecca AUCCOIMAIMKA KUCIIOT, MEN0Ye U colei (BO3MOXKHO MCTOIB30BaHUE BUACO
MaTepHaJioB), TPOBEICHNUE OMBITOB, HIUTFOCTPUPYIONIUX MPU3HAKH MPOTCKAHUS PEaAKITHM
HOHHOTO 0OMeHa (oOpa3oBaHuUe OcajiKa, BbIJEICHUE ra3a, 00pa30BaHKE BOIbI), OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPhl OKHUCIUTEIHhHO-BOCCTAHOBUTEIBHBIX peaKIuii (TopeHue,
peakiUu Ppa3JIOKEHUS, COCAUHCHUS), pPACIO3HABAaHUE HEOPraHWYECKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIM Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTaqibl U UX cOeTUHEHUSI

O6m1as xapakTepucTuka rajoreHoB. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHbIS
creneHu okucienus. CtpoeHue U GU3NIECKrUe CBOMCTBA MPOCTHIX BEIIECTB — rajJOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe XJopa (B3aUMOJCHCTBHE C MeETaJlaMH,
HEeMeTallJlaMu, 1iejaodamu). Xiopooaopoa. ConsiHas KUCI0Ta, XUMUUECKHUE CBOMCTRA,
noJiydeHue, npuMeHenue. J{eiicTBue xjopa M XJIOPOBOJOPOJAa HA OPTaHU3M YEJIOBEKA.

Baxneiime XJIOpUIbl M MX HAX0XKJICHUE B IPUPOJIE.
O61mas xapakrepucTtka 3jaeMeHToB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U Cepbl. AJTIOTPONHBIE MOAU(PUKAIIMKA KUCIOPOJA U CEPHI.
XuMuueckue cBoicTBa cepbl. CepoBoIOpO/, CTpoeHUE, (PU3NIECKUE U XUMUUECKHE
cBoicTBa. OKCHIBI CEephbl Kak MPEICTABUTENIM KUCIOTHBIX OKCHUIOB. CepHas KHCIIOTa,
dusznueckre U XMMHUYECKUE CBOWCTBa (0OIIME KakK MPEACTaBUTEN Kiacca KUCIOT U
cnenuduyeckre). XuMUYECKUE PEAKIUH, JIEXKAIIIEe B OCHOBE MMPOMBIIIUIEHHOTO CItoco0a
NOJIy4eHUs1 cepHOU KUCIOTHI. [IpuMenenue cepHoil kucioTel. Colu CEpHOM KUCIOTHI,
KayeCTBEHHAas peakiusi Ha cyinbdaT-uoH. HaxoxaeHue cepsl W €€ COEIUHEHUU
B MpUpojie. XUMHUECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpelbl COCINHEHUSIMH CEPBI
(KUCIOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €0 MPE0TBPAIICHUS.
O6mast xapakTepucTuka 31eMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpocTpaHeHue B Mpupoje, Gu3ndecKue u
XUMHYECKUE CBOWCTBAa. KpyroBopor azora B mpupone. AMMHaK, €ro (usndeckue u
XUMHYECKUE CBOMCTBA, MoJlyueHne u npumeHeHue. Conu aMMoHUs, uX pusmdeckue
1 XMMUYECKHE CBOWCTBA, IpUMeHeHue. KauecTBeHHasi peakiys Ha HOHbl aMMOHHUSI.
A3oTHas KHCIIOTa, €€ MoNydeHue, PU3NYeCKne U XMMHYECKHE CBOMCTBa (00IIMe Kak
MPEICTaBUTENS KJlacca KUCIOT U cneruduyeckue). Mcnonp3oBanre HUTPATOB U COJEH
aMMOHHSI B KAueCTBE MHHEPAJIbHBIX yIO0OpeHud. XUMHUECKOe 3arpsi3HEHUE
OKpY’Karolen cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsI3HEHUE BO3/lyXa,
1mouBbl ¥ BojoéMOB). Docdop, ammorponHbie Moaudukanuu ¢ocdopa, buzndeckue u
xuMudeckue cBoiictBa. Okenn docdopa (V) u dpochopnas kuciiora, Gusrueckue



U XUMHYECKHE CBOWCTBa, monydenue. Hcnonw3oBanue ¢ochatoB B KauecTBe
MUHEPAIbHBIX yI0OPEHUI.

O61as xapakTepuctuka 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHW  OKHUCIEHUA. YTIIEpoJ, aUIOTPONHbIE  MOAU(UKALINH,
pacupocTpaHeHHe B MpUpone, (PU3NYECKHE M XUMHYECKHME CBOWCTBA. AncopOLus.
Kpyrosoport yriepona B npupoge. Okcupl yriiepoja, uX QU3NYECKUe U XUMUYECKUE
CBOICTBA, AEHCTBUE HA KUBbIE OPraHU3MbI, IOJYYEHUE U PUMEHEHHE. DKOJIOTHUECKUE
npoOJieMbl, CBsI3aHHBIE C oKcusoM yriepoaa (IV), rumoresa rio6anbHOTO MOTEIICHUS
KJIUMaTa, MapHUKOBBIN 3(PdekT. YronpHas KucioTa U €€ COolM, UX (PU3HUECKUE U
XMMHYECKHE CBOMCTBA, MOoJTyyeHre U npuMeHenrne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonab3oBaHue KapOOHATOB B ObITY, MEAUIIMHE, TPOMBIIINIEHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHavanbHbIC TMOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHUSAX
yriaepoAa (METaH, dTaH, STUJICH, AlleTWJICH, JTaHOJI, TJIMLEPUH, YKCYCHas KHUCIJIOTA).
[TpupogHbIE KICTOYHUKHN YTIIEBOIOPOAOB (YIOJib, IPUPOAHBIN Ta3, HePTh), MPOITYKTHI KX
nepepaboTku (0€H3MH), UX POJIb B OBITY U MPOMBINLICHHOCTU. [ToHsATHE 0 OMOIOTrMYeCKU
BaXXHBIX BEIIECTBAX: XUpPaX, OCJNKax, yrieBoJaX — W UX POJH B >KU3HU YeJIOBEKa.
MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

Kpemnuii, ero ¢usnueckue 1 XMMUYECKHUE CBOMCTBA, MOJyYeHHE U NPUMEHEHHE.
Coenunenust kpemuusi B npupoje. O6mue npeactaBienust 06 okcuae kpemuus (IV) u
KpeMHueBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxwueiimue crpouTenbHble MaTepHUalbl:  KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMbl 6€30MacHOr0 HCIOJIb30BAHUSL CTPOUTEIBHBIX MaTepHAJIOB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuti oKcnepumenm:

U3y4YeHHe O0Opas3lloB HEOPTraHWYECKUX BEHIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBE/ICHNE KaueCTBEHHBIX PEAKIMi Ha XJIOPHUA-UOHBI M HAOIIOJEHUE NMPU3HAKOB UX
NPOTEKAHMsI, OMBITHI, OTPAXKAIOIINE (PU3MUECKHE U XUMUYECKHUE CBOMCTBA TaJIOT€HOB U
UX COEOUHEHUN (BO3MOKHO HCIOJIb30BAHUE BHUAEOMATEpUAIIOB), O3HAKOMIICHHE
c oOpa3mamu XJOpUAOB (TAJIOTEHHUIOB), O3HAKOMJICHHE C oOpas3lamMu cephl u €
COCIMHEHUSMH (BO3MOKHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB), HAOIIOCHUE MpoIiecca
oOyTIMBaHUS caxapa MoJ| IeWCTBUEM KOHIIEHTPUPOBAHHON CEPHOU KHCIOTHI, H3yUYCHHE
XUMHYECKUX CBOWCTB pa30aBICHHOW CEPHOW KHUCIOTHI, MPOBEIACHUE KAaueCTBEHHOU
peaknuu Ha Cynb(}aT-uoOH W HAOMIOJEHWE TMPU3HAKa €€ MPOTeKaHWs, O3HAKOMIICHUE
¢ (U3MYECKUMHU CBOMCTBaMH a30Ta, ¢ochopa ©W WX COCIUHCHHN (BO3MOXKHO
MCIIOJIb30BAaHUE BHUJICOMATEpPHUAIOB), oOpa3laMu a30THBIX U (OCHOPHBIX yIOOPEHUI,
MoJiyyeHue, coOupaHue, paclio3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX PEAaKIUi Ha MOH aMMOHHUS M (ochaT-uoH M U3ydeHUE MPU3HAKOB HX
MPOTEKAaHUsI, B3aMMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbIO
(BO3MO’KHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3YUCHUE MOJIENIC KPUCTATUTMYECKUX
pemeéTok anMaza, rpaduta, (QyuiepeHa, O03HAKOMJIEHHUE C MPOIECCOM aacopOiuu



PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHUBOTrasa,
IIOJly4YEHUE, COOMpaHHUe, pACIO3HABAHME M HW3YYEHUE CBOWCTB YIJIEKUCIIOIO Tasa,
MIPOBEJICHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT M CHJIMKAT-MOHbl U U3Yy4YEHUE
[IPU3HAKOB  MX  IPOTEKaHWs, O3HAKOMJIIEHME C  IPOAYKLUMEN  CUIMKATHOU
IIPOMBILJIEHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHeimue
HEMETAJUIbl U UX COCTUHECHUN.

MeTanjabl 1 UX COeTUHEHHU S

OO6miast xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxxkeHus B Ilepuonnueckoin cucrteMe xumuueckux anemMeHtoB .M. Menneneea u

cTpoeHus aroMoB. CTpoeHune MeTaioB. MeTramnnueckas CBsI3b M METajUIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJNEKTPOXMMHUYECKUN PpAN  HANPSHKEHUM METaJUIoB.
dusnyeckre U XUMHUYECKHEe CBOMCTBA MeTaJlIOB. OO11I1e CTTIOCOOKI MOTYyYEHUS METAJITIOB.
[TonsiTe 0 KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTasb, 4yTyH, TIOPATIOMUHUN, OPOH32) U UX IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[Ilesounble MeTauibl: TONOXKeHUE B llepuoauueckodl cHUCTEME XUMHUYECKUX
snementoB [[.M. MeHaeneeBa, CTpoeHHE HMX aTOMOB, HAaxXOXICHUE B NPUPOJIE.
dusnyeckne M XUMHYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kamus). Okcuabl U
TUIPOKCHUIBI HATPUS U Kanus. [I[puMeHeHue 1meI0YHbIX METAJJIOB U UX COSIMHEHUM.

[[lenoyHO3eMENBHBIE METAIIIIBI MATHUM U KAJIBIWN: TIOJI0KEHUE B [leproanueckoi
cucremMe xuMuueckux onemeHtoB J[.MI. MeHneneeBa, CTpO€HHME UX AaTOMOB,
HaxoXjaeHue B npupojie. duzndeckue U XMMHUYECKUE CBOMCTBA MAarHWs W KaJbLMS.
Baxueiimmne coeguHeHUs Kaiblugd (OKCHI, THAPOKCHUI, coyin). JKECTKOCTH BOABI U
criocoObl €€ yCcTpaHEeHHUs.

AnroMuHui: mosnoxkeHue B Ileprmoamdeckoil cucTEME XHMHUYECKUX DJIEMEHTOB
J.1. MeHnneneeBa, CTpOCHUE aToMa, HAXOXJAEHHE B Tmpupoac. PU3NUECKUE U
XUMUYECKHE CBOWMCTBA altOMUHUA. AMQOTEpHbIE CBOWCTBA OKCHAA WU THUIPOKCHIIA
AITFIOMHHHS.

Keneszo: mnomoxenue B llepuoguueckon cucreMe  XHUMHUYECKMX  BJIEMEHTOB
JI.. MenneneeBa, CTpoeHHME aToma, HaxoXJAeHHE B mpupoje. Dusnueckue u
XHUMHYECKUE CBOMCTBA xkee3a. OKCHIIbI, THIPOKCH I U coin kene3a (1) u xxemnesa (I11),
HX COCTaB, CBOMCTBA U MOJy4YECHHUE.

Xumuueckuii akcnepumenm:

03HAKOMJIEHHE C 00pa3llaMu METAJVIOB U CIJIaBOB, UX (PU3UUYECKHMH CBOICTBAMH,
M3YyYE€HHUE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXXHO  HCIOJb30BaHHE
BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHS OKCH/IA KaJblMsg U HATPUS C BOJIOU
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPHUAIIOB), HCCIIEI0BAHUE CBOMCTB KECTKOU BOJIBI,
Mpoliecca TOPEHUs kKeje3a B KUCIopoe (BO3MOKHO HUCII0JIb30BaHHE BUACOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMI HA MOHBI (MarHus, KajublHsl, aIIOMUHHUS,
uuHka, keneza (II) m xenmeza (III), menu (II), HaGmoneHne U OMUCaHUE MPOIIECCOB
OKpalIMBaHUs MJIaMEHU MOHAMH HATpPHs, Kajdusi U KaJIbLUs (BO3MOXKHO MCIOJb30BAHUE



BUJICOMATEPUATIOB), HCCJIEIOBaHUE aM(pOTEPHBIX CBOMCTB TUIPOKCHUIIA ATIOMUHHS U
TUAPOKCUAA IIMHKA, pEIICHUE HKCIEPUMEHTANbHBIX 3aj1ay mno Teme «BaxkuHelue
METAJUIbI U UX COEIUHEHUS.

XHMHSA U OKPY KAIOLIas cpeaa

BemecrBa M Marepuansl B MOBCEIHEBHOW JKM3HM 4elloBeka. besomacHoe
UCIIOJIb30BAaHUE BEILIECTB M XMMHMUYECKMX peakiuil B ObiTy. [lepBas momomb mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arpsi3HEHUE OKpYKalolled cpeabl (MpefenbHas JI0mycTUMast
koHueHTpauus BemecTB (nanee — IIJIK). Ponb XxuMum B pemieHHH 3KOJIOTMYECKUX
npoosieMm.

Xumuueckuii sKxcnepumenm:
u3yuyeHue oOpa3loB MaTepualoB (CTEKJIO, CIUIaBbl METaUIOB, IIOJMMEPHBIE
MaTepHabl).

Mesicnpeomemnvie cesa3u

Peanuzanmss MEXIpPEAMETHBIX CBsA3€H TNpM HW3YyYCHUHM XuMHH B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCII0JIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATHUH, SIBIISIOIIMXCS CUCTEMHBIMH JIJISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-
HAY4YHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbBIC TTOHATHS: HAYIHBIN ()aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCH(UKANUs, TEPUOAUIHOCTh, HAOIIOJACHHE, JKCICPUMEHT,
MO/JICTMPOBaHNE, M3MEPEHUE, MOJEIb, SBICHHE, MApPHUKOBBIA 3PQPEKT, TECXHOJIOTHS,
MaTepHUaIbI.

®dwusuka: marepus, aToMm, JJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIWI, W30TOIIHI,
PaIMOaKTUBHOCTD, MOJICKYJIA, DJICKTPUYCCKHIA 3apsij], MPOBOIHUKH, MMOJYIPOBOJIHHUKH,
TURIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSTHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTa/UIMYECKash pemETKa, CIUIaBbl, (QU3NUYCCKUE
BEJIMYUHBI, CJIWHUIBI W3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IHI,
Comnnre.

buonorusi: ¢otocunte3, apixaHue, Owuochepa, SKocUCTEMa, MUHEPATbHBIE
yI0OpEHMsI, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIILHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPAIbl, TOPHBIE MOPOJbI, IOJE3HBIC
HCKOTIaeMEbIE, TOTLIUBO, BOJIHBIC pecypcehl.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yJBTAThHl OCBOCHUS IMPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa30BaHMSI
JOCTUTAIOTCS B XO0JA€ OOYYCHHs XWMHH B E€IUHCTBE YYCOHOH M BOCTHMTATEIHLHOMN
JESATETHPHOCTH B COOTBETCTBUU C TPATUITMOHHBIMUA POCCUHCKUMHU COITUOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMH B OOIIECTBE TPABHJIAMHA U HOPMaMHU
MIOBEJICHUS U CTIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COITUAITN3AIINN
00y4Jarouxcs.

JIMYHOCTHBIC pe3ynbTaThI OTpaXKaroT TOTOBHOCTh OO0 yJaroIINXCs
PYKOBOJICTBOBAThCSI CHCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMA W paCIIUpPEHUE
OTIBITA JICATCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY H
HAyYHOMY HacCJEeANI0, TOHMMAaHUs 3HaYEHUS] XUMUYECKON HayKU B )KM3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BNAAETh JIOCTOBEpPHOW HWH(MOpManuerdn o MepeaoBbIX
JOCTH)KEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOIECTBa;

2) TpaskIaHCKOI0 BOCIIMTAHMSA:

MPEACTABICHUS O COIMABHBIX HOpPMaX M MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHIMA
B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIC3HOH, yueOHO-
UCCIICIOBATEIbCKON, TBOPUYECKOW M JPYrMX BHAAX JEATCIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3sHOW COBMECTHOW JIEATEIBHOCTH TMPH  BBIMOJHCHHH  YYCOHBIX,
MIO3HABATEJIbHBIX 33144, BBIMOJIHCHUM XUMHUECKUX IKCIIEPUMEHTOB, CO3J[aHUN YICOHBIX
MPOCKTOB, CTPEMJICHHS K B3aMMOIMOHHMAHHIO MW B3aMMOIIOMOIIM B MpPOIECCe ITOM
y4eOHOM NIeATEILHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE M IMOCTYIKH CBOUX
TOBApUIICH C TIO3WIIMM HPABCTBCHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HIEeHHOCTH HAYYHOI'0 TIO3HAHMS

MHPOBO33PEHUYECKUE TMIPEJICTABICHHUS O BEIIECTBE M XUMHUYECKOM peEaKluy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKW U COCTABJISIOIINE OCHOBY
JUIsT TIOHUMaHUSI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUA MPUPOIbI, B3AUMOCBS3SIX YEJIIOBEKA C MPUPOJHOUN CPENIOH,
O pOJIM XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJyY€HNE HOBBIX 3HAHUM 110 XUMUH,
HE0O0X0ouMBbIE JJ1s1 O0BICHEHUS! HA0II0/JaeMbIX MPOLIECCOB U SIBJICHUH, TO3HABATEIBHOM,
MH()OPMALIMOHHON U YUTATEIBCKOU KYJIBTYPbI, B TOM UKCIIC HABBIKOB CAMOCTOSITEIbHOM



paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHUIO U TIO3HAHUIO, JIFOO03HATENbHOCTh, TOTOBHOCTD M CIIOCOOHOCTH
K caM000pa30BaHUIO, TPOEKTHON U MCCIIE0BATEIBCKOM AEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABIIEHHOCTH U YPOBHS 00Y4YeHHS B JaIbHEHIIIEM;

4) popMupoBaHUs KYJIbTYPHbI 310POBbSI:

OCO3HAHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIECHMS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/10POBbIN 00pa3 KM3HU, OCO3HAHUE MOCIIEICTBUN U HENPUATHE BPEIHBIX
npuBblueK (yHmoTpeOJIeHHs alKoroJisi, HAapKOTHUKOB, KypeHHs), HEOOXOAUMOCTH
coOIoIeHUsT MpaBusl OE30MACHOCTU MPU OOpPAIIEHUH C XUMHYECKHMMH BEIECTBAMHU
B OBITY U peaJIbHON KU3HH;

5) Tpya0BOro BOCTIMTAHMSA:

HHTEPEC K MPAKTHYCCKOMY H3YyUEHHIO Mpodeccuii W Tpyaa pa3IddHOro poja,
YBOKCHHE K TPYAY M PE3yJIbTaTaM TPYAOBOU IEATEILHOCTH, B TOM YHCJIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHHM [0 XUMHH, OCO3HAHHBIA BHIOOp WHAWBHAYAIBHOM
TPACKTOPHHM MPOJOJDKEHHsS 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMHH, OOINECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIENIHON
podeCCHOHAIBHON HESITENBHOCTH M Pa3BUTHS HEOOXOIUMBIX yMEHHH, TOTOBHOCTH
aIalITHPOBATHCS B MPOGECCUOHAIBHON Cpejie;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH IIeJIECOO0pPa3HOe OTHOIICHHE K TPHUPOJIe KaK HCTOYHHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CyIIeCTBOBaHUsI, TOHUMAaHKE IIEHHOCTH 37J0pPOBOTI0 U 0€301MacHOro
oOpa3a JKHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HYECKOMY H
IICUXUYECKOMY 37I0pPOBBIO, OCO3HAHHWE IIEHHOCTH COOJIFOJCHUS TpaBUil 0€30macHOIO
MOBEJICHHUS MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIlUIX, YTPOKAIOIIHNX 3JI0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPHMEHSATH 3HAaHHS, TOJy9aeMble TIPH HW3YYECHUHU  XHMUH,
IUI pEIICHUS 3aJ1a4, CBA3aHHBIX C OKPYXKAIOIIEH TPUPOJHOU CPENOH, ISl TOBBIIICHHUS
YPOBHS 3KOJIOTHYECKOU KYJIbTYPhI, OCO3HAHUS TJI00AILHOTO XapaKTepa dKOJIOTHICCKHUX
nmpobjieM W TyTed WX pemeHHUs IOCPEJACTBOM METOJ0B XHUMHH, SKOJIOTHYECCKOTO
MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISIFOT 3HAYUMBIE
it GOPMHUPOBAHUS MUPOBO33PEHHS OOIIEHAYYHBIE MTOHSATHS (3aKOH, TEOPHS, PUHITHUII,
rurnoresa, $akT, CHCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOE.), KOTOPHIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MIPEAMETAX U MO3BOJSIOT HA OCHOBE 3HAHUM W3 ATUX
npeaMeroB (GopMUpOBaTh MPEACTABICHHE O IEJIOCTHOM HAyyHOM KapTUHE MHUPA,
U yHHUBEpcajbHble ydeOHble JAeHCTBHUS (MO3HABATENIbHbIE, KOMMYHUKATUBHBIE,



PETYJISITUBHBIE), KOTOpbIE o0ecrneynBaroT dbopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEJIBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHON JESATEIBHOCTH.

ITo3naBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe NeiCTBHUS
ba3oBble JJornuyeckue 1eMiCTBHA:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUSI TPU OCBOCHUU 3HAHMIA:
PacKpbhIBaTh CMBICH XHUMHUYECKUX MOHITUU (BBIACISATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSITHUSIMH), HCIIOJb30BaTh TMOHITHUS
JUIsl OOBSICHEHUS! OTNIENbHBIX (DAKTOB W SIBICHUM, BHIOMpATh OCHOBAHUSI M KPUTEPUH
JUISL KacCU(UKAMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUMA, yCTaHABIUBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXAy OOBEKTaMU H3YyUYCHHS, CTPOUThH JIOTUUECKHUE
paccyxaeHus: (MHAYKTUBHBIC, JCAyKTHUBHBIC, IO aHAJIOTHH), JeiaTh BBIBOJABI U
3aKJIFOUYCHUS

yMEHHE TPUMEHATh B TMPOIECCe TO3HAHUS TMOHATHS (NMpEAMETHBIE W
MeTanpeIMEeTHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCIBHBIC TPEACTaBICHUS —
XUMHUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMU4eckas (opmyJia U ypaBHEHUE XUMUYECKOM
peaKIuu — MPU PEIICHUH y4eOHO-TIO3HABATEIBHBIX 3a/1adu, ¢ YUYETOM ATHUX MOJEIbHBIX
MPEJCTABICHUN BBISBIAThL U XapAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4aeMbIX
O0OBEKTOB — XHMHUYECKHUX BEIIECTB MU XUMHYCCKMX PEAKIUHA, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CJIEACTBEHHbIC CBA3W M MPOTHUBOPEYHUS B HU3YUAEMBIX
poIeccax U sIBICHUSX.

Ba3oBnble ucciaenoBaTe/bCKue 1eCTBUA.

YMEHHME HCIIOJb30BaTh IIOCTABJICHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaKK€ B KAa4eCTBE OCHOBBHI i1 (POPMHPOBAHMS THIIOTE3bI IO IPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHue OIbITa 110 IUIAHHPOBAHUIO, OpraHU3alldd W  IPOBEICHUIO
YUCHHUECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0aTh 32 X0JIOM ITPoIiecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATH €r0 PE3yIbTaT, POPMYIUPOBATHE OOOOIICHHUS M BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO OMBITa, UCCICAOBAHUS, COCTABIIATH OTUET O IPOJICTIaHHON padoTe.

Pabora ¢ undpopmanueii:

yMEHHUE BHIOUPATh, aHATU3UPOBATH U HHTEPIPETUPOBATH MH(POPMAIIUIO PA3TAYHBIX
BUJIOB W (OpM TIpeACTaBICHUS, TMOTydyaeMyl0 W3 Pa3HBIX HCTOYHUKOB (HAY4IHO-
MONYJISIpHAST JIUTEpATypa XMMHUYECKOTO COJEpKaHUsl, CIPABOYHBIE MOCOOUS, PECYpPCHI
NuTepHera), KpUTUYECKHM  OIICHUBATh MPOTUBOPEYMBYID U  HEIOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHUE TMPUMEHSTh pa3IMyHble METOAbl M 3alpoChl MPU MOUCKE U OTOOpE
MH(pOpPMALIMKN U COOTBETCTBYIONINX JAHHBIX, HEOOXOIUMBIX JIJIsl BHIIOJIHEHUSI YU€OHBIX U
MO3HABATEIBHBIX 3aJa4 OINpEACAEHHOIO THIMA, MNPUOOPETEHUE ONbiTa B 00JaCTU
UCIOJIb30BaHUS  MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTUM,  OBJAJCHUE



KyJIbTYPOU aKTUBHOT'O MCIIOJIb30BAHUS PA3IUYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSTEIHHO
BBIOMpATh ONTUMAIbHYIO (OPMY NpEICTaBICHUS HH(POpPMALUU W HILIIOCTPUPOBATH
peraemMble 3aa4i HECIO)KHBIMU CXeMaMu, AuarpaMMaMi, IpyrumMu popmMamu rpapuku
1 UX KOMOMHAITUSIMU,

YMEHHE HUCIOJNb30BaTh M  AHAIM3UPOBATh B  Ipolecce Y4eOHOW |
UCCJIEeI0BATEIbCKON JIEATEbHOCTH HH(OpMALKMI0O O BIUSHUU HPOMBIIIJIEHHOCTH,
CEJIbCKOT0 X034iCTBAa M TPAHCIIOPTA HA COCTOSTHUE OKPY KaIOLEH MPUPOTHOM Cpeibl.

KoMmMmyHuKkaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUSA:

yMEHHUE 3aj7aBaTh BOMPOCHI (B XOje Auanora u (Wjiv) JUCKYCCHH) MO CYIIECTBY
o0cyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUSI OTHOCUTEIIBHO BBITTOTHEHUSI
MIPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHne ONbITa MPE3CHTAIMU PE3YIbTATOB BBINOTHEHUS XUMHYECKOTO
sKcriepuMeHTa (J1abopaTOpHOrO OIbITa, JTAOOPATOPHOW pPabOTHl MO HCCIIECAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOIO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHONW CO CBEPCTHHKAMH TO3HABATEIbHOU W
UCCJIEIOBATEILCKON JEATeIbHOCTU MPHU PEIICHUU BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB U COTJACcOBaHUs MO3UIUNA (0OCYXKIeHUs, OOMEH MHEHUSMU,
«MO3TOBbI€ IITYPMbI», KOOPJIMHAIIMSI COBMECTHBIX JTEUCTBUM, OMpPEACICHNE KPUTEPUEB
TI0 OIIEHKE KaueCTBa BHITTOJIHEHHOM pabOThI U Jpyrue);

PeryasiTuBHble yHUBeEpPCajbHble y4eOHbIC AeHCTBUMA:

YMEHHE CaMOCTOSITEIBHO OMNpPENeNsiTh 1LeNu JESTeNIbHOCTH, IUIaHMPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBaTH M TIPH HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NEeATeNIbHOCTh, BBIOMpATh Hanbosee A(DQPEKTHBHBIE CIIOCOOBI PEIICHUS YYCOHBIX M
MO3HABATEIBHBIX  3aJlad, CaMOCTOSITEIbHO COCTaBIATh WU  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUN TIPU BBIMOJIHEHUN 3aJaHUN C YYETOM IOJYUYCHUS
HOBBIX 3HAHMM 00 HU3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUAX, OIICHUBATh
COOTBETCTBHE IOJIy4YEHHOTO pE3yibTaTa 3asBICHHOW LIE€JIU, YMEHHE HCIIOJIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, IPE/IJIAaraeMbI€ B YCJIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTENBLHOTO COACpPKAHUS,
YCTaHOBIIGHHOTO JaHHOU (enepanbHol pabodeil mporpaMMou, BBIACISIOT: OCBOCHHBIC
OoOydJaroIMMICS HAyYHBIE 3HAHWS, YMEHHS W CIHOCOOBI JEHCTBUH, crenuduueckue
JUTSL TIPEMETHOW o0mactu «XUMUsS», BUABI ACATEIBHOCTH MO TMOJYYSCHHUIO HOBOTO
3HAHMSI, €0 UHTEPIIPETAIIUH, MPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX yUeOHBIX
¥ HOBBIX CUTYaIlHSX.

K koHmy oOyuenus B 8 kjacce mpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM YpOBHE
TIOJKHBI oTpaxaTh c(hopMHUPOBAHHOCTh y 00y4JaroIuXxcs YMEHUMH:



pPacKpbIBaThb CMBICI OCHOBHBIX XHMHMYECKMX IIOHATHM: aToM, MOJEKYJa,
XUMHYECKUI 3JEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEJbHAs AaTOMHAasT M MOJEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas OJIsI XUMUYECKOTO JIIEMEHTA
B COCAMHEHWU, MOJSIpHBIM  00BEM, OKCHJA, KHCJIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPULIATETLHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasi peakuus, Kiaccupukams
pEaKIUil: peaKkiuy COEIUHEHHUs], PEAKIIUH PA3JI0KEHHUSI, PEAKIUH 3aMEIICHUS, PEAKIINH
o0OMEHa, HK30- U IHAOTEPMHUUYECKUE PEAKIUH, TEIIOBOU d(PPEeKT peakuuu, apo aToMa,
ANIEKTPOHHBIN €O aToma, aToOMHas OpOWTalb, paguyc aToMa, XMMHUYECKas CBS3b,
NOJISIPHAsT W HEMOJSpHAs KOBAJICHTHAas CBA3b, MOHHAS CBSA3b, MOH, KATHOH, AHHOH,
pacTBOp, MaccoBas J10Jis BellecTBa (IPOLIEHTHAs KOHIIEHTPAIUs1) B PacTBOPE;

WJUTFOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMUYECKHUX IMOHITUI U IPUMEHSTH 3TH
NOHATUSA NPY ONMCAHUM BEILIECTB U UX MPEBPALLICHUIL;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJISi COCTaBieHHS (OpMyJN BElIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUK;

OTpEENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTENIECHb
OKHUCJICHHMSI DJIEMEHTOB B OWHAPHBIX COEIWHEHUSX, NPUHAMICKHOCTh BEIIECTB
K OIpeAeiEHHOMY KJlacCy COeAMHEHW 1o QopmynaM, BUA XUMHUYECKON CBSI3U
(KoBaJICHTHAsI 1 MOHHAS) B HEOPTAHUYECKUX COCTMHEHUSX;

packpeiBaTh cMbIch llepuoanyeckoro 3akona [[.M1. MenaeneeBa: 1eMOHCTpUPOBATH
[IOHUMAaHUEe IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nonoxxkeHuss B llepuoanueckor cucCTeME, 3aKOHOB COXPAHEHHsI MacChl BEILIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh TaOMUuHyro (opmy llepuoguyeckoit cucrteMbl
XUMHUYECKUX AJIEMEHTOB: pa3lINyaTh MOHATHUS «TJaBHAs noarpynna (A-rpymnmna)» u
«mobounass mnoarpynna (b-rpymnma)», Mampie W OONBIIME TEPUOIBI, COOTHOCHTH
0o003HaueHus, KOTOpble MMeITcs B Tabmuie «llepuoanyeckass cucreMa XUMHUYECKHX
sanemeHTtoB [[.MI. MeHnaeneeBa» ¢ YHUCIOBBIMU XapAKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB M 3apsj sAapa, oOIlIee YHUCIO BJIEKTPOHOB U
pacnpeeseHue ux o 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh  XMMHUUYECKHE  DJEMEHTHI, HEOpPraHWYEeCKUE  BEIIECTBa,
XUMHYECKUE PpEaKUUU ([0 YHUCIAy M COCTaBY Y4YaCTBYIOIIMX B PEaKIUH BEILECTB,
o TerIoBoMYy 3P DEKTy);

XapaKTepHu30BaTh (OMHUCHIBAThH) O0IINE XMMUUECKHE CBOMCTBA BEUIECTB PA3TUUYHBIX
KJIACCOB,  TNOXTBEp)KIAas  ONHWCAHME IPUMEPAaMHU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKaHUS XUMHUYECKNX NIPEBPALICHUIN B PA3JINYHBIX YCIOBHIX;

BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYO W MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJK XHMHYECKOrO 3JIEMEHTa MO (opMylie COEIMHEHHS, MAaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOpE, NPOBOAWUTH PACYETHI II0 YPABHEHUIO XMMHUUYECKOW pEaKLuu;



MPUMEHSATH OCHOBHBIE OIEPALIMU MBICIIUTENBHON JEATEIBHOCTHA — AHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0OIIEeHUE, CUCTEMATU3allUI0, KIACCU(PUKAIMIO, BBIIBICHUE MPUYHMHHO-
CJICICTBEHHBIX CBA3€M — JUISI U3YYECHUS CBOMCTB BELIECTB M XMUMHUUYECKUX PEAKIUU,
€CTECTBEHHO-HAYUYHbIE METO/Ibl TTO3HAHUS — HAOJI0JCHUE, U3MEPEHUE, MOICIIMPOBAHNE,
AKCTIEPUMEHT (peasIbHBIA U MBICIICHHBIN );

CJIeI0oBaTh MpaBUJIaM IIOJIb30BAHUS XUMUYECKOM MOCYyAOH M J1a00paTOPHBIM
o0Opy/IOBaHMEM, a TaKXe IpaBUjiaM oOOpalleHusi ¢ BEIIeCTBAMU B COOTBETCTBUU
C UHCTPYKIHMSMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHYECKUX OMBITOB IO MOJTYyYCHUIO
U coOupaHuI0 Ta3000pa3HBIX BEHIECTB (BOAOpPOAA U KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENAEIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BELIECTBA, IIJITAHUPOBATH U
NPOBOAUTh XUMHUUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCJIOT C TOMOIIbI0 UHAUKATOPOB (JIakMyc, peHodTanenH, METUIIOPAHK U IPYTHE).

K xonmy oOyuenust B 9 kjiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JTOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMIUXCS YMEHUM:

PacKpbIBATH CMBICIT OCHOBHBIX XUMHYECKUX TOHSATUN: XUMUUECKUM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKHUCJICHHUS, XUMHUYECKas pEeaKlMs, XUMHUYecKas
CBSI3b, TEIIOBOM A((EeKT peakiuu, MOJb, MOJISPHBIM 00BEM, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJIUTHYECKAS JIUCCOLMAIMS, PEAKIUU HOHHOTO OOMEHa,
KaTaqnu3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble W HeEoOpaTUMBIE PEaKIIUH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINM, OKUCIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTaHOBJICHHE, aJUIOTPONHs, aM(POTEPHOCTh, XUMHUYECKas CBiI3b (KOBaJCHTHAas,
WOHHAs, METAJUINYECKasi), KPUCTALINYECKas penieTka, KOppo3usi METAIIOB, CIUIaBHI,
CKOPOCTh XMMHYECKOW peakiuu, TMpeAcabHO nomnyctuMmas KoHueHtpamus [IJK
BEIIIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHN U MPUMEHSITHITH
MOHATHS TIPY OMKMCAHUM BEILIECTB U UX MPEBPAICHUM;

MCITIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMUKY JJII COCTaBlIeHUsS (OPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIINN;

ONpeAEisATh BaJCHTHOCTh U CTEIEHb OKHUCJIEHUS XWMHYECKUX DJIEMEHTOB
B COCAMHEHMSAX DPA3JIMYHOTO COCTaBa, IMPUHAMICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COCAMHEHHH MO (opMyiaMm, BUI XUMHYECKOW CBSI3W (KOBAJICHTHAsl, MOHHAS,
METAJUIMYECKasi) B HEOPraHUYECKUX COCAMHEHHUAX, 3apsA] HOHAa [0 XUMHUYECKOU
dbopmyIe, xapakTep Cpenbl B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX COCIUHECHHM, THII
KPHUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cmbicit  [lepuognueckoro  3akona (.M. Menneneea wu
JEMOHCTPUPOBAThH €r0 MOHUMAHHE: OMKUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (hopMy
[lepponnyeckord CHUCTEMBI XMMHYECKHX 3JIEMEHTOB: pa3jvWyaTh MOHATHS «TJaBHas
noarpynna (A-rpynna)» u «mobounas noarpynna (b-rpynma)», maneie u Oosbline



MEePUO/bl, COOTHOCUTH 0003HAYEHUs, KOTOPbIE MUMEIOTCS B MEPUOAMYECKON Tabiuile,
C YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB U
3apsan AApa, o0lee YUCIO 3JEKTPOHOB U PaCHpeieNIEHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAITH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB M UX COCAMHEHUN
B IIpejieax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIIL ¢ YIYETOM CTPOCHHS UX aTOMOB;
KJIacCUUIUPOBATh  XUMHYECKHUE  DJEMEHThI, HEOPraHMYeCKHWE  BEIIEeCTBa,
XUMUYECKHE peakiuu (MO YKUCIy U COCTaBy YYAaCTBYIOIIMX B PEaKI[MU BEIIECTB,
10 TeTI0BOMY (D (PEKTy, MO UBMEHEHUIO CTENIEHENH OKUCICHUS] XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) 00IIME U cenUu(pUIECKUe XUMUYECKUE CBOMCTBA
MIPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH;

COCTaBIIATb YPaBHEHHUS D3JEKTPOJUTUYECKOW JHUCCOIMAIMU KHUCIOT, IIeJoueld H
COJICH, TOJHBIE M COKpalléHHbIE ypaBHEHHUS pEaKIUid HOHHOTO OOMEHAa, ypaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKON CBS3U MEXK]Y BEIIECTBAMU
Pa3TUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEACTBOM
COCTAaBJICHHUS 3JIEKTPOHHOTO OajaHca 3THX PEeaKIui;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
NPOTEKAaHUSI XUMUYECKUX TPEBPALICHUN B PA3JIUYHBIX YCIOBUAX;

BBIYHCIISIT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (QopMylie COCIUHEHUS, MACCOBYIO JIOJIIO
BEILECTBA B pacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON pEAKIINH;

coONI0aTh TpaBWJIa TOJB30BAHUS XMMHUYECKOW TMOCYIONW U J1ab0paTopHBIM
o0opyZoBaHMEM, a TaKXe TMpaBuiia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB TIO TIOJYUYECHHUIO
¥ COOMpaHUIO ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

OPOBOJIUTh pPEAKLMH, MOATBEPKAAIOIIME KauyeCTBEHHBI COCTaB pPa3IUYHBIX
BEIIECTB: PACMO3HABATh ONBITHBIM IMYTEM XJIOPUI-, OpOMUI-, HOIUI-, KapOOHAT-,
docdat-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M MOHBI U3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

MIPUMEHSTH OCHOBHBIE OIEPALIMU MBICIIUTEIBHOU IESITEIbHOCTH — AHAIN3 U CUHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMaTH3allUi0, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX
CBSI3€M — I M3YyYEHUs CBOMCTB BEIIECTB U XMMHYECKUX PEAKIUN, €CTECTBEHHO-
HAy4YHbIE METOJIbI TO3HAHUS — HAOIIOICHHE, H3MEPEHUE, MOJICTUPOBAHNE, YKCIIEPUMEHT
(peasibHbIA 151 MBICJIEHHBIN ).
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Pazjen 1. IlepBonayajibHble XUMUYECKHE TIOHATHS

1.1 XUMUSA — BaxKHAs 5
00J1acTh
€CTECTBO3HAHUSA U

MIPAKTUYECKOU
NEeATEIbHOCTU
YeJoBeKa

[Ipenmer xumun. Posib xumMuu B
JKU3HUYEJIOBEKA. XUMHUS B CUCTEME
HayK.

Tena u Bemecta. Pusnyeckue
CBOMCTBA

BEILIECTB. ArperaTHOE COCTOSTHUE
BeniecTB. IlonsTe 0 MeTomaX
MMO3HAHUIB XUMUM. UHCThIE
BEIIECTBA U CMECH.

Cnioco0nbI pa3/iesIeHUs] CMECEeH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:
3HAKOMCTBO C XUMHYECKOU MOCY I0M,

C IpaBWJIaMHU pabOTHI B JaOopaTopuu
u

PackpbIBaTh CMBICIT U3y9aeMbIX
MMOHATHH.

PackpbIBaTh poJb XUMHH B
MIPHUPOJIC HIKU3HH YEIOBEKa, €€
CBS3b C JPYTUMU

HayKaMmH.

Pa3nuuaTth 4HCTHIE BEllecTBa U
CMECH;

OJTHOPOJIHBIC U HEOTHOPO IHBIE
cmecu.Paznmuuate pusnueckue u
XUMUYECKHE

SIBJICHUSA.

CnenoBaTh aJiropuT™MaM
HCIIOJIL30BaHUS
AKCIICPUMEHTATBHBIX METOJIOB —
HaOJII0JICHHS M DKCIICPUMEHTA.




nprueMamMu 00palleHus ¢
1a00paTOPHBIMOOOPYOBAHUEM.
duznueckue cCBOMCTBa 00Pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIIIOB

Y HEMETAJJIOB.
CnocoOnbI pazieseHus
cMmecelt (punbTpoBaHue,
BBITAPUBAHUE,
TVCTHIUISIINSA,
xpomaTorpadusi).

Hab6ntonath u onuceiBaTh
O0OBEKTHI MPU MPOBEICHUU
JNEMOHCTpaLUi U Ja00paTOPHBIX
OTIBITOB IO U3YYCHUIO
(bU3UYECKUX CBOMCTB BEIIECTB,
croco0oB

paszeneHusi CMeCeil BEIIECTB.
[IpoBOAUTE XUMHUYECKHUIA
AKCIIEPUMEHTIIPU pa3AeICHUN
cMecei (Ha MpuMepe OYUCTKH
MIOBAPEHHOM COJIM) B XO/€




Jlabopamopnvie onvimul:
N3yyenue u onucanue
(U3MUECKUXCBOWCTB 00pa3IoB
HEOPTaHUYECKUXBEIIECTB.
N3ydenune cmoco0oB pa3ieseHus
cMeceii(C ToOMOIIbI0 MarHuTa).
Ipaxmuuecxkue pabomoi:

Ne 1. TlpaBuia paGoThl B
nabopaTopuu UIPUEMBI OOpAIIICHHSI
¢ 1a0OpaTOPHBIM 000PYIOBAHUEM.
Ne 2. Paznenenue cmeceit (Ha
IPUMEPEOYUCTKH TIOBAPECHHOU
COJIN)

IpaKTUYECKO paboThl Ne 2.
CrnenoBath npaBUiaM MOJIb30BaHUS
XUMHUYECKOU MOCYAOHN U
1ab0paToOpHBIM 000PYyIOBAHUEM, A
TaK)Ke MpaBuIamM oOpalieHus ¢
XUMUYECKUMU BEIICCTBAMHUB
COOTBETCTBUU C UHCTPYKIUEH

IIPU BBITIOJTHEHUN
npakTuyeckoipadotsl Ne 1.
BricTpanBaTh pa3BEpHYThIE
MUCHMECHHBICH YCTHBIE OTBETHI C
OIopou

Ha nHpoOpMaINKIo U3 yueOHUKA U
CIPaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
UCIOJIb30BaTh U3yUEHHBIH
MTOHATUNHBIN

anmapar Kypca XuMHUU




1.2.

BemecTBa n
XUMUYECKUE
peakuuu
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ATOMBI U1 MOJIEKYJIBI.
XHUMUYCCKUECIICMEHTEIL.
CHMBOJIBI XUMHYECKHUX
31neMeHTOB. [IpocTthie u
CJIO’KHBIC BellecTBa. ATOMHO-
MOJIEKYJIIPHOC YUCHHUE.
Xumuueckas popmyra.
BaneHnTHOCTHATOMOB
XUMHYECKHUX DJIEMCHTOB.
3aKOH ITOCTOSTHCTBA COCTaBa
BentecTB. OTHOCUTEIBLHAS
aToMHas Macca.
OtHOcHUTENBHAS MOJIEKYJIApHAas
Macca. MaccoBas J10JIs
XUMHYECKOI'0 DJIEMEHTAB
COCJIMHECHHMU.

OnpenensaTe NpU3HAKA
XUMHYECKUX PEaKIUi, YCIOBUSI UX
nporekanusi. OOBSCHATH
CYUIHOCTb (PU3NYECKUX U
XUMHYECKUX ABJICHUN C TOUKH
3pEHUSATOMHO-MOJIEKYIISIPHOTO
YUEHHS.

Knaccuduumponats
XUMHYECKUEpeaKuu (1o

YHCIIy U COCTaBY

pearupyronmx u
00Pa3yIOLINXCIBEIIECTB).
CocTaBasaTh GopMysbl OUHAPHBIX
BEIIIECTB 110 BaJICHTHOCTH U
OIPENEIATHBAICHTHOCTb 110
(dbopMyaM BEILIECTB.




KomnuectBo BemecTBa. Mob.
MousipHasimacca. BzanmMocBs3b
KOJIMYECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €JMHUI] BEILIECTBA.
Pacuétel no popmynam XUMHUECKUX

COECIMHEHUMN.

dusnueckue u XUMHUYECKHE
SIBJICHUSA. XUMHUYECKasl PEAKLUs U €€
NpU3HAKU.  3aKOH COXpaHEHUs

MacChI BEIISCTB.
XUMUYECKHUE YPABHEHUS.
Knaccuduxanus XuMuaeckux
peaxkuuii (COeAMHEHMU S, pa3I0KEHHUS,
3aMeIleHus,00MeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznueckue CBOKWCTBA 00pa3IoB
HEOPraHWYECKHX BEILIECTB — METAJJIOB
MHEMETAJJIOB.

OOGpa3upl  BemIeCTB KOJWYECTBOM |
MOJIb. dusnueckue SIBJICHUA
(rutaBneHWE  BOCKa, TasHHWE JIbJa,

pacThpaHue caxapa
B CTYIIKE, KUTICHUE U
KOHJICHCAIIUSBOJIBI).

XUMUYECKHE SIBICHUS (TOPEHUE
CBEYM,TPOKATIMBAHUE METHOU
MIPOBOJIOKH, B3AaUMOJICUCTBUE COJIbI

PaccraBnsaTe k03 HULMEHTHI

B YPABHEHUSIX XUMUUECKUX
peakiuii. HaGro1aTh 1 ONUchIBaTh
OOBEKTHI IPU MPOBEACHUU
JNEMOHCTpalui U 1a00paTOPHBIX
OTIBITOB.

[TpoBOIUTE BBIYHMCIEHUS T10
bopMmynaM XUMHUYECKUX COETMHEHUN 1
YPaBHEHUSM XUMUYECKUX PEAKIUH.
[TpuMeHsITh eCTeCTBEHHO-
HAy4YHBIEMETO/Ibl TO3HAHUS (B

TOM 4Hucie HabJIIoIeHHe,
MO/IeJIMPOBaHHUE,

HKCIIEPUMEHT U OCHOBHBIE
ONEPALMUMBICTUTEITLHON
NesTEeNBHOCTH (CpaBHEHUE,
KJ1accuuKaIms)

BricTpanBaTh pa3BEpHYTHIE
MMCbMEHHBIEN YCTHBIE OTBETHI C
onopoun

Ha HGOPMAIINIO U3 YIeOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
UCII0JIb30BaTh U3y4YEHHBII
MOHATUMHBIAANIIAPAT Kypca XUMHU




WM Mena
C COJISHOM KUCJIOTOM).
Habmronenue npu3HakoB MPOTEKaHUS




XUMHUYECKUX PEAKIUN
(paznoxxeHuecaxapa,
B3aMMOJICICTBUE CEPHOM

KHUCJIOTHI € XJIOpUA0M Oapusl,
MOJIYYEHUEH Pa3JIOKEHHUE THIPOKCHUIA
meau (II) mpu HarpeBanum,
B3aHMMOJICHCTBUE

KeJle3a ¢ paCTBOPOM COJIM MEJIH
(11).OnBITHI, HILTFOCTPUPYIOLITUE
3aKOH COXpPaHECHHS MaCCHI.
JlabopamopHvie onvimoi:

Coznanue moaenen

MOJIEKYI

(IapocTepKHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa3iioB HEOPraHUYECKUX BEIIECTB
—METAJJIOB U HEMETAILJIOB.
Hab6monenne ¢puzndeckux
(rutaBiIE€HWE BOCKA, TasiHUE JIbJIAa) U
XUMUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAHUE METHOUIIPOBOJIOKH )
SIBIICHUU.

Habmonenue u onvcanue
MPU3HAKOBIPOTEKAHUS
XUMHUYECKUX PeaKUid pa3HbIX
THUIIOB.

Buiuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCChI




BEILIECTB, MOJIIPHOW MacChl, MaCChI
BEIIIECTB, MACChl M KOJIMYECTBA
BEII[ECTBA;MAaCCOBOM J0JIU
XHMHUYECKOI0 dJIEMEHTA

o popMysie coeIMHEHNS,




I10 YPaBHCHUAM XUMHYCCKUX
peaKHHﬁZKOHquCTBa, MacCCHI
BCIICCTBA

I10 U3BECTHOMY KOJIMYCCTBY, MACCC
PE€arcHTOB WJIK IMMPOJAYKTOB PCAKIIUHN

Hroro no pazgeny

20

DOP: https://resh.edu.ru/subject/lesson/1521/start/

https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1487/start/

https://resh.edu.ru/subject/lesson/1520/start/

Pa3jen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB



https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1487/start/
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2.1

Bosznyx.

Kucnopo.

Ilousarune
00
OKCHUJIax

Bo3nyx — cmech razos. CoctaB
BO3ayxa.Kucnopon — aneMeHT u
npocroe Beuectso. Haxoxnenue
KHcIopoaa

B IIpUpoje, PU3NYECKue u
XUMHYECKUE CBOMCTBA (peakuu
ropenust). Oxcunpl. [Ipumenenue
kucnopoaa. CriocoObl MOTyYeHus
KHUCIIOpOo/ia B 1a00paTopuu
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupoje. O30H —
aJUTOTpONHast MOAU(PUKALIKS
kucioposa. TermmoBoi a¢dexT
XUMUYECKOW peaKiuu,
TEPMOXHUMUYECKUE YPABHEHHUS, IK30-
Y DHAOTEPMHUUYECKUE PEAKIIUH.
TomIMBO:yrojab U METaH.
3arpsi3HEHUE BO3AyXa, YCUIECHUE
napHuUKoBoro 3¢ dexra, pazpyrieHue
030HOBOTO CJIOSI.

Xumuueckuit IKCnepumMeHm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesieHue
COJIEPKaHUSAKHUCIOPOJA B BO3IyXE
[lonyuenue, cobupanue,
pacno3HaBaHHE

Hcnonap30BaTh XUMUYECKYTO
CUMBOJIUKYIJI1 COCTaBJICHUST (PopMyt
BEIIECTB, MOJICKYJISIPHBIX YpaBHEHUH
XUMUYECKUXPEAKIINNA C y4acTHEeM
KHUCIIOpO/a.

XapakTepu30oBaTh (OMUCHIBATH)
COCTaBBO3/YyXa, (U3HUECKHE U
XMMHYECKHE CBOMCTBA KUCIOPOAa,
CIIOCOOBI €ro MOJTyYeHus,
NIPUMEHEHHUE U 3HaYCHHE B MPUPOJIC
Y J)KA3HH YeJIOBEKa.

CpaBHHMBaTh peakiiuu

TOPEHUS UMEJICHHOTO

OKHCJICHHS.
OOBSACHATE CYIIIHOCTh
9KOJIOTMYECKUX npoOJieM,
CBSI3aHHBIX c 3arps3HEHUEM
BO3/IyXa.

CrnemoBath npaBmiiaMm 6€30macHON
paboTHI B 1abOpaTOpUH MpHU
HCIOJIb30BAHUN XUMHUYECKOMN

MOCY 1Bl HOOOPYIOBaHUS, & TAKXKE
IpaBUjiaM OOpaIIeHUs ¢ TOPIOUNMH
BEICCTBAMU.

[TI1aHMpOBaTh U OCYIIECTBIATH Ha
MPAKTHKE XUMUYCCKHUE YKCIICPUMEHTHI,




Y U3y4E€HUE CBOMCTB KUCIOPOA.
HabGmronenue B3aumMoneicTBus
BEIIECTBC KHCIOPOJOM U YCIOBHS
BO3HUKHOBEHUS U IPEKPAIICHHS
ropenusi(moxxapa).

JlabopamopHuiii onvim:
O3HakomiieHHe ¢ o0pa3laMu OKCHUIOB
MOTHMCaHNE UX CBOMCTB.
Ilpaxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCJIOPOJia, U3YYCHHE €ro CBOWCTB.
Buviuucnenusa:

MOJIEKYJIIPHOW Macchl KMCIIOpo/ia

¥ 030Ha HA OCHOBAaHUHU aTOMHOMU
MacCCBIXMMHUYECKOTO 3JIEMEHTA;
KOJINYECTBA, MAaCChl BEIIECTBA

10 ypaBHEHUSAM XUMUYECKUX PEaKIHil

MIPOBOJIUTH HAOJIOICHHUS, 1€TIaTh
BBIBOJIBITIO pe3yJIbTaTaM dKCIICPUMEHTA
TIPH MIPOBEICHHUH JTA00OPATOPHBIX
OTIBITOBU MIPAKTUYECKOM pabOTHI.
BpIauciaTe KOJIMYECTBO
BEIIECTBA,00bEM rasa 1o
dbopmynam.

Y4acTBOBaTh B COBMECTHOMH
paboTeB TpyIIe.

BricTpanBaTh pa3BEPHYTHIC
MTUCbMEHHBICH YCTHBIEC OTBETHI C
Omopou

Ha nHpoOpMaNKIo U3 yueOHUKA U
CIPaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
UCIOJIb30BaTh U3yUEHHBIH
NOHATHIHBIAANIApAT Kypca XUMUU

2.2

Bonopon.
IloagaTueo
KHUCJIOTaX M COJIIX

Bogopon — aneMeHT u mpocrtoe
BelecTBo. Haxoxaenue
BOJOpOAA

B Ipupojie, pusndeckue u
XUMUYECKUECBOWCTBA, TPUMEHEHHE,
crocoOwI momyyeHust. Kucmotsl u
COJIH.

MonsipHbiii 00bEM Ta30B.
Pacuérteino xummuyeckum
YpaBHEHUSIM.

Xumuueckuii IKcnepumenm:

PackpbIBaTh CMBICI U3y4aeMbIX
MOHSITHI W IPUMEHSTh STU MOHATHS
IIPY ONMCAHUKCBOMCTB BEIIECTB U UX
IIPEBPALLICHUMN.

XapakTepu3oBaTh (OMUCHIBATH)
bu3nUecKre U XUMHUYECKUE
CBOMCTBABOI0PO/IA, CIIOCOOBI €T0
MOJIyYCHHUSI, MPUMEHEHHE.

Cobupats npubop s
MOJIYYCHHUSIBOIOPO/IA.

Vcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY




Jlemoncmpayuu:
[lonyuyenue, cobupanue u




pacro3HaBaHuEe BOJOPO/IA.
Bzaumonenicreue Bogopona ¢
okcumommenu (I1).

JlabopamopHuwiii onvim:
BzaumopencTBre KMCIOT ¢ METaJNIAMHU.
Ilpaxmuyeckas paboma:

Ne 4. Tlonyuenue u coOupanue
BOJIOPOa,U3yYEHUE €T0 CBOMCTB.
Buiuucnenus:

00BEMa, KOJIMYCCTBA BEIICCTBA

ra3armo ero U3BECTHOMY

KOJIMYECTBY BEIIECTBA WJIU

00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHa 00BEMHBIX
OTHOILICHUHUTA30B

JUTSL COCTaBIIeHUsT (DOpPMYJT BEIIECTB,
MOJICKYJISIPHBIX YpaBHEHUN
XUMHAYECKUXPEAKIIUHN C YYaCTUEM
BOJIOpOJA.

BpIauciate MOJISIPHYIO Maccy
BEIIECTB; KOJNYCCTBO BEIICCTRA,
00BEM raza, Maccy BEIeCTBa;
[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJMYECTBA,
00BEMa, MacChl BEIIIECTBA 110
U3BECTHOMYKOJIMYECCTBY, 00BEMY,
Macce peareHTOB WU IPOAYKTOB
pEaKIuu.

CrnenoBathb npaBuiiaM 6€30MacHOi
paboTHI B 1TaOOpATOPUU TIPHU
UCIIOJIb30BAaHIUHM XUMUYECKON TIOCY/IbI
no00OpYyI0BaHUs, a TAKXKE MTPaBUIIaM
oOpaleHus ¢ TOPrYUMHU
BCILIECTBAMU B OBITY.

[mannpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI,

MIPOBOJUTH HAOIIOJICHUS, 1€TIATh
BBIBOJIBITIO PE3yIbTaTaM
HKCIIEPUMEHTA.

VYyacTBOBaThH B COBMECTHOM padoTe
B TpyMIe




2.3

Bopa. PactBopbl.
Ilousatune
00 OCHOBaHUAX

dusnueckue croicTBa Boabl. Boaa
KaKpaCTBOPUTENIb. XUMHUUECKHE
CBOMCTBA BOJIbI.

OcHoBaHus.

PackpbIBaTh CMBICI U3y4aeMbIX
MOHSATUN U IPUMEHSITH ATH OHATHUS
P OMMCAHUKCBOWCTB BEIIECTB U UX
IIPEBPALLICHU.

XapakTepu3oBath GU3NUYECKUE U




PactBOpsI. POJIb pacTBOpOB B ipupoae
YB JKU3HU 4esoBeka. KpyroBopot
BOJIBI

B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BoJ. OXpaHa v OYMCTKA MPUPOIHBIX
BOJI. HachlllleHHBIE U HEHACHIIIICHHBIE
pactBOpbl. PacCTBOpUMOCTH BELIECTB
B BoJie. MaccoBast 10714

BEILIECTBAB PAaCTBOPE.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

PacTBOpeHue BelecTB ¢
Pa3IMYHONPACTBOPUMOCTHIO.
B3auMmoeiicTBre BOJIbI C
MeTaJUIaMU(HAaTPUEM U KaJbIIUEM).
HccnenoBanue pacTBOPOB KUCIOT
HIIEJI0YEN C IIOMOIILIO
WHIUKATOPOB.JlabopamopHuvie
onwvimol VccinenoBanue
0COOCHHOCTEH pacTBOPCHHS
BEILIECTB C Pa3InYHON
pPacTBOPUMOCTBIO.

[IpuroroBiaeHuEe pacTBOPOB

C ONPEICIEHHON MacCOBOM
JOJIENPACTBOPEHHOT O

BEILIECTBA.

lIpakmuueckas paboma

No 5. IlpuroroBiieHre pacTBOpoOB

XMMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb
KaKpacTBOPHUTENS B IPUPOTHBIX
npoueccax. COCTaBIATh ypaBHEHUS
XUMHYECKUX PEAKLIUHI C y4aCTUEM
BOJIBI.

OOBSACHATH CYITHOCTH IKOJIOTUIECKUX
npo0JieM, CBSI3aHHBIX C 3aTrpsi3HEHUEM
MIPUPOTHBIX BOJ, CIIOCOOBI OYHCTKH
BOJIBIOT MIPUMECEH, MEPHI TI0 OXpaHe
BOJI

OT 3arpsI3HCHUS.

[ImanupoBath n

OCYIIECTBIISIThHA TIPAKTHUKE
XUMHYECKUE

AKCIIEPUMEHTBI, TPOBOUTH
HaAOJII0ICHMSI, eNIaTh BHIBOJIBI 110
pe3ynbTaTam

HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U
MPaKTUYECKONPAOOTHI.

CrnenoBath npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu pu
WCIIOJIb30BAaHIUHM XUMUYECKON TIOCY/IbI
nOo0OpyAOBaHUS.

[TpoBOAUTE BBIYUCTIECHUS C
MPUMEHEHUEMIIOHSTUST «MaccoBast
JI0J1S1 BEIIECTBA

B PacTBOpE».




C ONpeneIEHHON MaCCOBOM BeicTpauBaTh pa3BEpHyThIE
JOJIEUPACTBOPEHHOT O MMAUCBMEHHBIEU YCTHBIE OTBETHI C
BEIIIECTBA. onopoun

Ha nH(popManuio U3 ydeOHUKa U
CIIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO




Buviuucnenus:

C MCIIOJIb30BAHUEM IOHATHS
«MaccoBasI0JIs BEIISCTBA B
pacTBOpeE»

UCIIOJIb30BAaTh U3YUYCHHBIN
IIOHATUNHBIAANIIAPAT Kypca XUMHUU

2.4

OCHOBHEIC
KJIaCCHhI
HEOPraHUYECKUX
COEeIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coenqruHeHn. OKCHUIBI.
Knaccudukanusokcumos:
cosieo0pasyronire (OCHOBHBIC,
KHUCJIOTHBIE, aM(POTEepHbIE) U
HecosieoOpasyromue. Homenknarypa
OKCcH0B. PU3NYECKHE U XUMUYECKHUE
cBoucTBa OKCUIOB. [lomyuenue
okcuaoB. OcHoBanus. Knaccudukanus
OCHOBAHUU:IIEIOYN U HEPACTBOPUMBIE
OCHOBAHUS.

HomeHnxkiatypa ocHOBaHUM.
PU3NYECKUEN XUMUYECKHUE CBOMCTBA
OCHOBAHMH.

[TosmydyeHue 0OCHOBaHUM.

Kucnotel. Knaccudukanus Kucior.
Homenxkitatypa KucIor.

OuU3NYECKUE U XUMUYECKUE
CBOMCTBA KUCJIOT. Psip akTuBHOCTH
meraiuioB H.H. bekerosa.
[lonydyeHue Kucior.

Conu. HomeHnkiatypa cosneil.
OU3NYECKUE U XUMUYECKHE
cBoiictBaconent. [lomyuenue

KnaccudununpoBath uzydaemsbie
BEIIIECTBA 110 COCTABY U

CBOMCTBaM.

CocTaBasaTh GOpMYIIbl OKCUAOB,
KHUCJIOT,0CHOBAHUM, COJIEU U
Ha3bIBaTh UX

110 MEXyHAPOHON HOMEHKJIATypeE.
[Iporuo3upoBaTh CBOMCTBA BEIIECTB
Ha OCHOBE OOIINX XUMHUYECKHUX
CBOMCTBU3YYEHHBIX KJIACCOB/TPYII
BEILIECTB,

K KOTOPBIM OHH OTHOCSITCSL.
CocTaBiATh MOJIEKYJISIPHBIE
YpaBHECHUSAPEAKIINM,
WUTIOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA M CIIOCOOBI MOTYYEHUS
BEILIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TaK¥kKe
MOATBEPKAAIOIIUX
r€HETUYECKYIOB3aUMOCBS3b

MEKy HUMH.

[Ipon3BOAUTH BEIYUCIEHUS

M0 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUN.
[InanupoBaTh u




COJICH.

['eneTnueckas CBsI3b MEXKIY
KJIACCAMHHEOPTaHUYECKUX
COCTMHCHMU.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OCYIIECTBIISIThHA TTPAKTUKE
XUMHYECKHE

DKCIIEPUMEHTBI, TPOBOIUTH
HaOII0ICHUS, I€JIaTh BBIBOJIBI 110
pe3yJibTaTam

DKCIIEPUMEHTA MPU TIPOBEICHUN
71a00pPaTOPHBIX OIBITOB M MPAKTHYECKUX




OO6pa31pl HEOPraHUYECKUX
BEILIECTBPA3JINYHBIX KJIACCOB.
OnbITHI, WJUTIOCTPUPYIOLINE
XUMHUYECKUECBOMCTBA KJIACCOB
HEOPraHUYECKHUX BEUIECTB.
JlabopamopHvie onvimol
Ornpenenenue pacTBOPOB KUCIOT

Y 1IEJI0YEH C TOMOIIBIO
WHJIUKATOPOB.

N3ydenue B3auMoACHCTBUS KUCTOT

C METaJUIaMH, PEaKIIUi HeUTpaIu3aIuu.

B3aumopelictBue pacTBopa
CEpPHOMKUCIIOTHI C OKCHUAOM
menu (I1).

[Tony4yeHre HEpaCTBOPUMBIX
OCHOBaHUH.

BriTecHenne ogHOro MeTaiia
JPYyTUMU3 pacTBOpa COJIH.
Ilpaxmuueckas paboma

Ne 6. Pemenue
AKCIICPUMEHTAJBHBIX 3aJa4 MO
TeEME «Baxuenme KJIaCChI

HEOPraHWYECKUX COCTUHEHU.
Buiuucnenus:

T10 ypaBHEHUSIM XAMHAYECKOH
peaKkIuM: KOJHUYEeCTBA BEIIECTBA,
00b€Ma, Maccbl O HM3BECTHOMY
KOJIMUYECTBY  BEIIECTBa, OOBEMY,

paboT.

CrenoBath npaBuIaM
0e30macHOWpadOThI B
nabopaTopuu

IIPU UCTIOJIb30BAaHUU
XUMHYECKOUTOCYAbI U
000opyI0BaHMS.

BricTpauBath pa3BEpHyThIE
MUCbMEHHBIEU YCTHBIE OTBETHI C
Omopou

Ha nH(poOpMaIHIo U3 yueOHUKA U
CIPaBOYHBIX MAaTE€PUAIOB, FPAMOTHO
UCII0JIB30BaTh U3y4YEHHBI
NOHATUIHBIAANIAPAT Kypca XUMHH




Macce peareHTOB Uin
MPOAYKTOB PEAKIIUU

Hroro nio pazaeny:

30

DOP: https://resh.edu.ru/subject/lesson/2104/start/




https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/1603/start/

https://resh.edu.ru/subject/lesson/3123/start/



https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/3123/start/

Pa3nen 3. llepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumnueckux 3j1emeHToB /. U. MennaeneeBa. Ctpoenue
aToMoB. XuMH4YecKas cBsi3b. OKHCINTEIBbHO-BOCCTAHOBUTEILHbIC PEAKIIUU

3.1 | Ilepuomnyeckuit
3aKOH U
ITepnonnueckas
cucreMa
XUMUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

1. 1. Menaeneena.

7

IIepBbie mONBITKHA

KJIACCU(PUKAITTU XUMUYUECKUX
aneMeHTOoB. [IoHsaTueo rpynmax
CXOJIHBIX 3JIEMEHTOB

(mmenouHbIe U

HIEJIOYHO3EMETbHbIC

MeTaJlIbl, TaJIOT€HbI, UHEPTHBIC
ra3bl). DJIEMEHTHI, KOTOPbIE
00pa3zyroT aMm(oTepHbIe OKCHUJIBI U
ruapokcuabl. [leproguyeckuii 3aKoH.
[TepuoguyeckasicucreMa XUMHYECKUX
3JIEMEHTOB

JI.1. Menpeneena.
KopoTkonepruonnas u
JUTMHHOTIEPUOTHAS (POPMBI
[lepnoauueckoi cucTeMbl
xXuMu4deckux snemenTon .M.
Menneneesa. [lepuoasl v rpymIibI.
OU3NYECKUN CMBICI

MOPSIKOBOTO HOMEPA, HOMEPOB
NEepUOIau TPYIIIbI AIEMEHTA.
Ctpoenue aroMoB. CocTaB aTOMHBIX
anep. MU30Tonbl. D1EKTPOHBI.
CtpoeHue 3JeKTPOHHBIX 000I0UeK
aToMOB TIepBhIX20 XUMHUECKUX
sneMeHTOB [leproauyueckoil CUCTEMBI

PackpbIBaTh CMBICTT
MEPUOIUYECKOT03aKOHA.
OnuchIiBaTh CTPOEHUE TAOIHIIBI
«Ilepuognueckas cucrema
XUMHuYeckuxisiaementon 1. M.
MenaeneeBay.

MoenupoBatrh CTPOEHUE aTOMA,
SHEPreTUYECKUX YPOBHEH U
MOyPOBHEUTIPU TTOMOIIA PUCYHKOB,
AIEKTPOHHBIX

KOH(UTrypanui u
AIIEKTPOHHO-TPAQUIESCKUX
bopmyiL.

[TosicHATE (U3UIECKUIT CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB
MepUoJiau TPYIIIbI SJIEMEHTA.
XapakTepu3oBaTh XUMUUECKUE
AJIEMEHTBINIEPBBIX TPEX MEPUOJIOB,
KaJIui, KaJblMi U UX COCAUHCHHUS T10
TTOJIOKECHU IO

B [lepnonnueckon

cucteme/l. 1.

Memnneneena.

OOBACHATH 00IIHE
3aKOHOMEPHOCTHUB U3MEHECHUH
CBOMCTB XUMHYECKHX 3JIEMEHTOB




JI.. Menneneena.
XapakTepUCTUKAXUMHUYECKOTO
2JIEMEHTa

10 €ro MOJIOKEHUIO B
ITepnonnueckoiicucreme J1.1.
Menpeneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca

(M3MeHEeHuE PaJinyCcoB aTOMOB,
ANEKTPOOTPULIATENBLHOCTH,
BAJICHTHOCTH) U UX COCIMHEHUN

B [IpEJIeJIaX MAJIBIX IEPUOAOB U TJIaBHBIX
MOATrPYIH C Y4ETOM CTPOEHHUS UX
aTOMOB;




aTOMOB XHMHUYECKHX JIEMEHTOB,
METAJUIMYECKUX U
HEMETAINYECKUXCBOMCTB 10
rpynmnaM 1 nepuoaam.

3nauenue [lepuoanueckoro 3akoHa
u [lepuoanueckoit CuCTEMBI
XUMUYCCKUXAJIEMEHTOB IS
pa3BUTHSI HAYKU U

npaktuku. .. Menzaenees —
YUYE€HBIN UTPAXKIaHUH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

BzaumonericTBrue rugpokcua
IMHKAC PacTBOPaMU KHUCIIOT U
IIeJI0YEeH.

MopenupoBaHue CTPOEHUS MOJIEKYII
[P IOMOIIA PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn. Tabauna «I[lepuoamueckas
CHUCTEMA XMMHUYECKHX DJIEMEHTOB
J.1. MenneneeBay.
Jlabopamophuie onvimoi
O3znHakomiieHHe ¢ oOpasiamu
METAJJIOB MHEMETAJIIIOB

Y4acTBOBaTh B COBMECTHOM
paboTeB mape WM rpymre.
BeicTpauBath pa3BEpHyThIE
MACbMEHHBIEU YCTHBIE OTBETHI C
OIOpou

Ha nH(popMaIHIo U3 ydeOHUKA U
JPYTUXUCTOYHUKOB, B TOM YHCIIE
HNuTepuera




3.2

XUMHYECKas CBI3b.
OKHUCIUTENBHO-
BOCCTAHOBHUTEIbHbBIC
peakuuu

XHUMHUYECKas CBS3b.
KoBanenTtHas(nmonsipuas u
HENOJIAPHAasi) CBA3b.
DIIEKTPOOTPULATEIBHOCTD
XUMHUYECKHXdaeMeHTOoB. MonHas
cBs3b. CTeneHb

okuciaeHust. OKMCIMTEIbHO-
BOCCTAHOBHTEIILHBIC PEAKIIUH.
[Ipoueccsr

PackppiBaTh CMBIC U3y4aeMBbIX
MOHSITHUM.

OnpenensaTe BUJ XUMUYECKOU
CBA3UB COCIMHECHUHU.
MonaenupoBars CTPOCHUE MOJIEKYII
IIpY [IOMOILA PUCYHKOB, MOJENIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX
bopmyi.




OKHUCJICHUS U
BOCCTAHOBJICHHS.

Okucnurenu u

BOCCTAaHOBUTEIIU.

XUMHUYECKUN IKCTIEPUMEHT:
M3y4eHneoO0pasoB BEIIECTB
METAJJIOB U HEMETAJIOB,
B3aHMMOJICHCTBUE

TUJPOKCHIA ITMHKA C pACTBOPaMHU
KHUCJIOTH IIEJI0YEeH, TPOBEICHUE
OTIBITOB, WIITIOCTPUPYIOIMIHUX TPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu
pa3NIoKEHUS, COCTUHEHUS ).
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OnBITHL, WIUTIOCTPUPYIOLINE
IPUMEPBIOKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUI
(ropeHue, peakiuu

Pa3JIOKEHUS, COCTUHEHMUS)

Hcnons30BaTh XUMUYECKYIO
CUMBOJIMKYIJI1 COCTaBJICHUST (popMyt
BEILIECTB, DJICKTPOHHOTO Oajlanca
PEaAKLIUHN.

OnpenensaTh CTENEHb OKUCICHUS
ATOMOBXUMHUYECKHUX DJIEMEHTOB TIO
dbopmysiaM UCOCTABIATh (POPMYITBI
OMHAPHBIX COEJMHEHUM MO CTETICHU
OKHUCJICHUS aTOMOB XUMHUYECKUX
AJIEMEHTOB.

OnpenensaTe OKUCIUTEND U
BOCCTAHOBHTEIIb.

PaccraBnare

KO2(PUIIUEHTHI B cCXeMax

MPOCTHIX OKUCIUTENIBHO-
BOCCTaHOBHTEIbHBIXPEAKIIH
METOJIOM AJIEKTPOHHOTO OanaHca.
Habmronath XuMUYECKUE OIBITHI

10 TUIaHy, aHATU3UPOBATH U
JIe1aThbBBIBOIBI.

HUcnone3oBats UKT mnsg

CO3JIaHUs MOJEJICH, TTOATOTOBKHU
MIPE3EHTAalNMI, T0KJIAI0B [0 TEME.
BricTpauBaTh pa3BEpHYTHIE
MMCbMEHHBIEN YCTHBIE OTBETHI C
OMopoil Ha uH(OpPMaLIUIO U3 YUeOHUKA
U IPYTUX

HMCTOYHUKOB, B TOM unciie UHTepHeTa




Uroro no paznemny ‘ 15 ‘

Hcnoawszyemsie DOP: https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/1603/start/

https://resh.edu.ru/subject/lesson/3123/start

PesepBHOe Bpemsi 3
OBILIEE YH1CJIO 68
YACOB

I10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/3123/start

9 KJIACC

HaumenoBanue
No KomnuecTtBo OCHOBHBIE BUJIBI
i paszeiioB U TeM 4ACOB Coneprxanue 00ydeHus EATENBHOCTH
y1e6HOro oOy4arommxcs
npeaMera
Pa3nen 1. BemecTBO M1 XMMH4YeCKHE peaKku
1.1 [ToBTOpeHue n 5 [lepnoauueckuii 3aK0H. XapakTepru3oBaTb XUMUYECKUE
yriay0ieHue [lepnoguueckascucrema AJIEMEHTBINIEPBBIX TPEX MEPHUOJIOB,
3HAHUMOCHOBHBIX XUMHUYECKHUX IJIEMEHTOB KaJIUSl U KaJIbIHUSIIO UX MOJOKEHHUIO B
pasaenoBkypca 8 J.1. Menneneesa. CtpoeHue ITepuomuueckoii cucreme /1. U.
Kiacca aTOMOB. 3aKOHOMEPHOCTH B Meneneena.
M3MEHEHUU CBOMCTBXUMHUYECKUX KaccuuupoBats U Ha3bIBaTh
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, HEOPraHWYECKUE BEIECTBA
KaJINs, KaJblUsa U X COEMHEHU B U3yYEHHBIXKIIACCOB.
COOTBETCTBHUH OnuceiBaTh O0ITNE XUMHYECKHE
C TIOJIOKEHUEM DJIEMEHTOB CBOMCTBA BEUIECTB PA3JIMYHbBIX
B [lepuoanyeckoii cucreme u KJIACCOB,IOITBEPKAATh CBOMCTBA
CTPOCHHEMHUX aTOMOB. IpUMEpPaMU MOJIEKYJISIPHBIX
CtpoeHue BellecTBa: BUIbI YpaBHEHUN XUMHUYECKUXPECAKITUH.
XUMHUYECKOUCBS3U. THIbI OnpenensiTe BUJ XUMUYECKOU
KPUCTAJUIMYECKUX PEMIETOK, CBSI3U UTHUIT KPUCTAJIIMYECKON
3aBUCUMOCTb CBOMCTB BELIECTBA OT PEHIETKH BEUIECTRA.
TUIA KPUCTALIMYECKON PEIIETKU U [Iporno3upoBaTh CBOMCTBA
BHJIa XUMUYECKOU CBSI3H. BEILIECTBB 3aBUCUMOCTH OT UX
Krnaccuduxamus u HoMeHKIaTypa CTPOCHUH.
HEOPraHWYECKNX BEIIECTB. BricTpauBaTh pa3BEpHyThIE
XHUMHYECKNECBOKWCTBA BEUIECTB, IMACbMEHHBIEN YCTHBIE OTBETHI C




OTHOCAIIIUXCSA

K pa3JIM9YHbIM KJjlacCaM
HCOPraHNn4CCKHX

COCJIMHEHMUH, T€HETUYECKAas
CBSI3bHEOPTaHUYECKUX
BEIIECTB.

Onopou
Ha nH(popMalHio U3 yyeOHUKA U
CIIPaBOYHBIX MAaTEPUAJTIOB, TPAMOTHO




Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C

MO/JICJISIMU

KPUCTAJUIMYECKUX

peLETOK

HEOPraHWYECKUX BEIIECTB —
METaJJIOBU HeMeTasuioB (rpadura u
anMasa),

CJIO’KHBIX BENIIECTB (XJIOpUIa HATPHS)

UCIIOJIb30BATh U3YYCHHBIN
MOHATUNHBIAANIIAPAT Kypca XUMHUU




1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuuu

Knaccuduxanus xumMuaeckux
PEAKIMIIIO pa3IMYHBIM MpPU3HAKAM
(1O YKCy UCOCTaBy YYacCTBYIOUIUX B
peaKIuu BEIIECTB, MO TEIJIOBOMY

s dexry,

110 U3MECHEHMIO CTCIICHEH
OKHCJIEHUSI XMMHYECKUX

2JIEMEHTOB,

o 00paTUMOCTH, IO

YYacTHIO KaTajau3aTopa).

DK30- U SHJAOTEPMHUUYECKHUE
peaKIuu, TEPMOXUMHUYECKHE
ypaBHEHUS.

[TonsiTue o ckopocTu
xummuueckorpeakuuu. [lonsitue

00 00paTHUMBIX

U HEOOPATHUMBIX XUMHUECKUX
peakuusx. [ToHaTHE O TOMOTEHHBIX U
rereporeHHbIxpeakusax. [lonstue o
KaTajun3e.

[ToHsITHE O XUMHYECKOM
paBHOBecuU. DaKTOPHI, BIUAIONINE
Ha CKOPOCTh XUMHYECKOU peaKIuu
1 TIOJI0KEHHE XUMUYECKOTr0o
paBHOBECHS.
OKHCITUTEIIFHO-BOCCTAHOBUTEIILHBIC

PackpbiBaTh CMBICT U3Y4aeMBbIX
MOHSATUN U IPUMEHSTh ATH OHSATHUS
MIPU OTMMCAHUKCBOMCTB BEIIECTB U UX
IIPEBPALLICHUMN.

KnaccuduumpoBaTs XuMu4eckue
PEaKIU 10 Pa3IMYHbIM MPU3HAKAM.
VcTaHaBIuBaTh 3aBUCUMOCTD
CKOPOCTUXMUMHUYECKOU PEaKIIuu OT
pa3IUYHBIX (PaKTOPOB.
[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMHUECKUX
MIPEBPAICHUNB PA3TUIHBIX
YCIIOBUSIX.

OnpenensTh

OKHUCIIUTEb U

BoccTaHoBuTebL B OBP.
CocTaBiATh 3JEKTPOHHBIN
OalaHCpeaKIInH.

[Ipon3BOAUTHh BBIYUCICHUS

10 XUMHYECKUM

YpaBHEHUSM.

Y4yacTBOBaTh B COBMECTHOM
paboTeB Mmape Win rpyrre.
BricTpauBaTh pa3zBEpHYTHIC
MMMCbMEHHBIC




peakuuu, JIEKTPOHHBIN OanaHC
OKHCIIUTEIHHO-

BOCCTAaHOBUTEIIbHOM peaKLuu.
CocraBienue ypaBHEHU
OKHUCJIUTEIIBHO-

BOCCTAHOBUTEIIBHBIX PEAKLUN C
UCIIOJIb30BAHUEM MeTozaa

3JIEKTPOHHOTO OajaHca.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTHU
CKOPOCTH XUMHUUYECKON peakiuu OT
BO3JICUCTBUAPA3ITUIHBIX (DaKTOPOB.
OnbITHI, WJUTIOCTPUPYIOIITHE
MPUMEPBIOKUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIU
(ropeHue, peakiuu

Pa30KEeHUs, COCTMHEHHUS).
Buvivucnenus:

KOJIMYECTBA BEIECTBA, 00bEMA U
MacCCBhIPEareHTOB WK MPOTYKTOB 10
YPaBHEHUSAM XUMUUYECKUX PEAKIIUM

Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3Yy4YECHHBIN
MIOHATUNHBIAANIIAPAT Kypca XUMHUU




1.3

DIIEKTPOIUTHYECKAS
JTUCCOIUALIUS.
XUMHYECKHUE
peakiu

B pacTBOpax

Teopus 2IEeKTPOIUTUYECKON
JUCCOLMALNN. DIEKTPOJIUTHI U
HE3JIEKTPOJINThL. KaTHOHBI,

AHUOHBI.

MexaHn3M AUCCOIMALMN BEIIECTB

C Pa3JIUYHBIMU BUAAMU XUMUYECKOU
cBsi3u. CTeneHb IUCCOIMAaIINU.
CunpHbleu cinalble 3JIEKTPOJIUTHI.
Peakiuu noHHoro ooMeHa. Y cioBus

PackpbIBaTh CMBICI U3y4aeMbIX
IIOHATUM,a TAKXKE CMBICII TEOPUU
AIIEKTPOJIUTHYECKOHN TUCCOLMALINN.
OOBSICHATH IPUUUHBI
AIEKTPONPOBOJHOCTH BOAHBIX
pPacTBOPOBBEILECTB, PA3INYaTh
cJ1a0ble U CHIIbHBIE 2JIEKTPOJIUTHI.
CocTaBisTh ypaBHEHUSI TUCCOLUALIUN




MPOTEKAHUSI PEAKIIU HOHHOTO
00OMEHa,OJHBIE U COKpAIIEHHbIE
MOHHBIC YPABHEHUS PEaKIIHi.
CBoiicTBa KUCJIOT,0CHOBAHUM U COJICH
B CBETE MPECTABICHUN 00
BIEKTPOIUTUYECKONJUCCOLINAIINH.
KauecTBeHHbIE peakiiMMHa UOHBI.
[lonsiTHE O TUAPOIU3E COJIEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HUccnenoBanue
3JIEKTPONPOBOTHOCTUPACTBOPOB
BEILIECTB, Mpollecca JUCCOLMAllUN
KUCJIOT, IIeIouei

1 coJjiei (BO3MOXKHO

UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB).

OnbITHI, WLTIOCTPUPYIOIIHE
NpU3HAKU ~ TPOTEKAHMUSI  PEaKIui
HOHHOTO  oOMeHa (oOpa3oBaHHE
ocaJika, BBIJICTICHUE rasa,

oOpa3zoBaHue BObI).
Pacnio3naBaHue HEOpPraHMYECKUX
BEILIECTB C MOMOUIbIO
KaueCTBEHHBIXPEAKIINIl HA NOHBI.
JlabopamopHuiii onvim:

N3yueHne npu3HaKOB MPOTEKAHUS
peaKIy HOHHOT'0 OOMEHa B

KHCJIOT, IIEJI0YEH U COJICH, ITIOJIHBIC U
COKpalIEHHbIC HOHHBIC YPABHEHUS
XUMHYECKUX PEAKIIU HOHHOTO
oOMeHa,KpaTKue NOHHBIE YpPaBHEHUS
IIPOCTBIX pEAKIUN T'UIPOJIN3A COJIEH.
XapakTepu3oBaTh 001111e
XUMUYECKHE CBOMCTBA BEIECTB
pa3IUYHbIX KIACCOBHA OCHOBE
TEOPUHU INEKTPOTUTUUECKON
JIMCCOIMAIINH; TIOJITBEPKIATh
CBOMCTBaIIpUMEpaMU MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHCHUN XUMHUYCCKUX
PEAKIINH.
PemmaTh sxcniepuMeHTaIbHbIE
3aJIaYUIo TEME.
[ImanupoBaTh n

OCYIIECTBIIS
ThHA MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH
HAOJIIOICHMSI, ICNIaTh BHIBOJIBI 110
pe3ylbTaTam
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a60paTOPHBIX OMBITOB U
MPaKTUYECKUXPaooT.
CnenoBath nmpaBuiiaM 0€30MaCHOM
paboThI B 1a00OpaTOPUU MpHU
WCTIOJIb30BAaHIHN XUMUYECKON TIOCY/IBI
no0OpyAOBaHUS.




pacTBOpax

AJIEKTPOIUTOB (C 0Opa30BaHUEM
ocajKa, BbIJICJICHHEM Ta3a,
00pa3oBaHUEM BO/IbI).
IIpakmuueckas paboma:

[TpoBOIUTE BEIYHCICHUS T10
XUMHYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe




Ne 1. Pemrenue
AKCIIEpPUMEHTANIbHBIX3a/1a4 110

TEME.

Buviuucnenus:

110 YPAaBHECHUSM XUMUYECKUX PEAKIUI

B [1ap€ WX IpyIIIE.
BeicTpauBath pa3BEpHyThIE
MIICbMEHHBIEN YCTHBIE OTBETHI C
OIOpou

Ha MHPOPMALIMIO U3 YUEOHHUKA U APYTUX
MCTOYHUKOB UH(POPMAIIUU, B TOM
yuciaellarepHera

Hroro no pazgeny

17

DOP: https://resh.edu.ru/subject/lesson/2104/start

https://resh.edu.ru/subject/lesson/2437/start/

https://resh.edu.ru/subject/lesson/1603/start/

Pa3nen 2. HemeTasliibl 1 HX COeAMHEHHUS



https://resh.edu.ru/subject/lesson/2437/start/

2.1

OO6mas
XapaKkTepHUCTUKA
XUMUYECKUX
3JIEMEHTOB
VIIA-rpymmsl.
["anorensr

OO611as xapakTepucTuKa
rajioreHoB.Oco0eHHOCTH

CTPOCHHS aTOMOB, XapaKTEPHBIC
cTeneHu okucieHus. CTpoeHue u
(du3nuecKre cBOMCTBAa MPOCTHIX
BEILIECTB — FaJIOT€HOB.
XUMHYECKHE CBOWCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBUE C
METaJJIaMU, HEMETAIIJIAMH,
eJI0uamu).

XnopoBogopos. ComnsiHast KUCIIOTA,
XUMHUYECKHE CBOIMCTBA, MOJTyUCHHE,
npuMeHenue. JleicTBue xjuopa u
XJIOPOBOJIOPO/ia HA OPTraHU3M
yenoBeka. Baxunelmue XJI0puasl U UX
HaXOXKJICHUEB MIPUPOJIE.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpakaronue Gu3NIeCcKue u
XUMUYECKUE CBOMCTBA raJIOTEHOB U
UX COCIUHEHUM (BO3MOXKHO
UCIIOJIb30BAHUE

OOBICHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB HEMETAIIJIOB U
MXCOEJIMHEHUN B TIpeIesiax MaJIbIX
MIEPUOJIOB U TJIABHBIX MOATPYIII
ITeprnoguueckor CUCTEMBI
XUMUYECKUXDIIEMEHTOB C YYETOM
CTPOEHHUSI UX AaTOMOB.
XapakTepu3oBaTh (pU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTBraJIOreHOB (Ha MpUMeEpe
XJiopa) u

CJI0’KHBIX BEIIECTB
(x110pOBOIOPOIA, XJIOPHIA

HATpPHUsI), CIOCOOBI UX MOJTYYEHUS,
MIPUMEHEHHUE U 3HAUYCHHEB

MIPUPOJIE U KU3HU YEJIOBEKA.
OnpenensTe XJIOPUA-UOHBI B PACTBOPE.
[ImanupoBaTh n

OCYLIECTBIIAThHA MMPAKTUKE
XUMUYECKHE

AKCMIEPUMEHTBI, IPOBOIUTH
HaOJII0IeHNS,

JIeJIaTh BBIBOJBI 110 pe3yJibTaTam




BUJIEOMATEPHUAIIOB).
O3zHakomileHHE ¢ 00pa3uaMu
XJIOPUJOB(TAIIOTEHUIOB).
JlabopamopHulii onvim:
N3yuyeHue cBOMCTB COISIHON
kucinotsl. I IpoBenenue
KaueCTBEHHBIX PEaKIUi Ha
XJIOPUJI-UOHBI.

IIpaxmuueckasa paboma

Ne 2: TTonydenue consiHOM
KHUCIIOTHI,U3y4eHHUe €€ CBOMCTB.
Buviuucnenus:

10 YPAaBHEHUSIM XUMHUYECKUX
peakiuii, ecJIu OJIMH U3 PEareHTOB
J1aH B N30BITKE

AKCMIEPUMEHTA TPU IPOBEICHUH
71a00paTOPHBIX OTIBITOB U
MPAKTUYECKUXPaOOT.
CrnenoBath npaBuiaM
0e30macHOWpadOThI B
nabopaTopuu

IIPU UCTIOTB30BaHUH
XUMUYECKOUTIOCY/IBI U
o0opyI0BaHUS.

BeicTpauBaTh pa3BEpHYTHIC
MUCHMECHHBICH YCTHBIE OTBETHI C
Omopou

Ha nHpoOpMaINKIo U3 yueOHUKA U

CIIpaBOYHBIX MaTCpPpUATIOB, I'PAMOTHO

HCIIOJIb30BATh N3YUCHHBIM
HNOHATHIHEIN
armapar Kypca XuMUH




2.2

O6mas
XapaKTEPUCTUKA
XUMHUYECKHX
2JIEMEHTOB
VIA-rpynmsl. Cepa
U €€ COeIUHEHUS

OO6mias xapakTepuCTHKA FIEMEHTOB
VIA-rpynmnsi. Oco6eHHOCTH
CTPOEHUSATOMOB, XapaKTepHbIE
CTENEHU

OKHCJICHHUS.

Crpoenue u pusznueckue CBONCTBA
IPOCTHIX BELIECTB — KUCIOPOIa U
cephl. AIIOTPOITHBIE MOAUBUKAIIUN
KHUCJIOPOZau Cepbl. XUMHUYECKUE
CBOMCTBA CEPBI.

CepoBonopoa, CTpOEHHE,

(1)I/I3I/ILICCKI/I€ UXUMHUYECKHE CBOMCTRBA.

OKcubl cepbl Kak
MPEICTAaBUTEITUKUCIOTHBIX
OKCHJIOB.

Cepnas kucnoTa, pusndeckue u
XUMHYECKHE CBOMCTBA (00IIMe KaK

OOBsICHATH 001ITHE
3aKOHOMEPHOCTUB U3MEHEHUU
CBOWCTB DJIEMEHTOB
VIA-rpynnsl 1 UX COEIUHEHUH C
YYETOMCTPOCHUS UX ATOMOB.
Xapaktepu3oBaTh (PU3NYECKUE U
XUMHYECKHUE CBOMCTBA IIPOCTOrO
BEIIECTBA CEPBI U €€ COETUHEHNIN
(cepoBo10pO/Ia, OKCHJIOB CEPHI,
CEpPHOMKHCIIOTHI, CYJIb(ATOB),
CIOCOOBI UX MOJTYUYEHHUS,
IIPUMEHEHNE U 3HAYCHUE

B IIPUPOJIC U )KU3HU YEJIOBEKA.
Onpenensite HAIUYKE CYIb(hAT-
MOHOBB PacTBOpE.

OOBSICHATH CYUTHOCTH SKOJIOTUYECKUX




MPEICTABUTENS KIAacCca KACIOT U
crenuduyeckue). XUMUIECKUE
pEaKLNH,IeKAIIE B OCHOBE
IPOMBIIIIEHHOTO CIOCO0a MOMy4YEHHUS
CEpHOM KHUCIIOTHI.

[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAas peakius Ha CyJb(paT-uoH.
Haxoxnenue cepsl u €€

COEJIMHEHUM B MPUPOJIE.

XUMHYECKOE 3arpsi3HEHUE
OKPYKAIOIIEH CPEbI

COEJIMHEHUSAMU

cepsl (KUCIOTHBIE TOKIH,
3arpsA3HEHUEBO3lyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIICHUSI.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIleHHe ¢ 00pa3liaMu Cephl U
e€COCIUMHECHUSIMH (BO3MOKHO
UCIIOJIb30BAHUE BUEOMATEPUAIIOB).
Hab6nronenue mporecca
oOyrimmBaHusICcaxapa mo;1

JNEUCTBUEM

KOHIEHTPUPOBAHHOUW CEPHOU KUCJIOTHI.
JlabopamopHvie onvimoi:

N3yyeHne XuMu4ecKnx
CBOMCTBpa30aBIEHHOMN CePHOMA
KHCJIOTBL.

npoOJieM, CBSI3aHHBIX C
nepepaboTKONCOeAMHEHUN CEPHI.
IInanupoBats u

OCYIIECTBIIAThHA MPAKTUKE
XUMUYECKUE

AKCTIEPUMEHTHI, TPOBOIUTH
HaOJII0ICHUSI, IETaTh BIBOJIBI 110
pe3yibTaTam

HKCIIEPUMEHTA.

CrnenoBaTh paBUJIamMm
0e30macHONpaboTHI B

nabopaTopuu

IIPU UCTIOJIb30BAaHUU
XUMHYECKOUTIOCYABI U
00opyI0BaHMS.

[Tpou3BOAUTH BBHIYUCICHUS

M0 XUMHYECKUM

YpaBHEHHSIM.

Hcnonb30BaTh U BBHITTOTHEHUH
y4eOHBIX 3aJIaHUH TEKCThl YUeOHHKA,
CIIPaBOYHBIE MaTEPHUAIbI
(ITepuoguueckyro cuctemy
xumu4deckuxisiaemenTon /1. W.
MenpeneeBa, TaOIUILypacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIeH B BOJIE,
ANEKTPOXUMHUYECKUH PSJT
HaIpsHKEHU METaNIIOB).
Hcrnonp30BaTh P BHITIOJTHEHUU




[IpoBeneHne Ka4eCTBEHHOU peakiuu
HacyJb(aT-uoH U HAOJIIOIeHHE
IIpU3HaKa e€ MPOTEKaHUs

y4eOHBIX 3a/IaHUi U B MIpoLIecce
UCCIIEJOBATEIBCKOM NEATEIBHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XHUMHYECKOTO COAEpKaHUs,
CIPaBOYHbBIE

MaTepualbl, pecypcobl MiHTepHeTa




2.3

Oobwmas
XapaKTEepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynmsi.

Azort, dpocdop u ux
COEIMHEHHUS

OO6m1ast xapakTepuCTHKA
3JEMEHTOB V A-TpyNIbL.
Oco00EeHHOCTH CTPOEHHUSIATOMOB,
XapaKTePHBIC CTCTICHU

OKHUCIICHUS.

A30T, pacnpocTpaHeHuUE B
npupoje, Pu3ndecKue u
XHUMHYECKue cBoicTBa. Kpyrosopor
azoTa B PUpPO/IE.

AMMHaK, ero GU3NIeCKUe U
XHUMHYECKHUECBONCTBA, TIOJYICHHUE U
IPUMCHCHHE.

Conu ammonusl, uX GU3NYECKUE U
XUMHYECKUE CBOMCTRA,
npuMmeHeHune. KauectBennas
peakiys Ha HOHbI AMMOHHS.
A30THas KUCJIOTa, €€ TOJTyUYCHHUE,
bU3UIECKUEe U XUMUUECKUE
cBoiicTBa(00IIMe KaK
NpeICTaBUTENs Kilacca

KHCJIOT U CIIeIU(PUUSCKHE).
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPATBHBIX
ynoOpeHnii. XUMHIECKOe
3arpsi3HCHUE OKPYKAIOMICH CPeIbI
COCTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOK]TH, 3arPsSI3HEHNEBO3/TyXa, TIOYBBI
1 BOJIOEMOB).

OOBsICHATH 001ITHE

3aKOHOMEPHOCTHB U3MEHEHHUU
CBOWCTB DJIEMEHTOB

VA-rpynnsl 1 UX COEIUHEHUI C
Y4ETOMCTPOCHUS UX aTOMOB.
XapakTepu3zoBaTh GU3NYECKUE U
XAMUYECKUE CBOMCTBA MPOCTHIX
BelecTBazora u ¢ochopa u ux
COCAMHCHUH (aMMuaKa, cojei
aMMOHUSI, a30THON

KHUCJIOTBI, HUTPATOB, okcuaa ¢ocdopa
(V)u docdopHOit KUCTOTHI,
dbocdaroB), crmocoObl UX MOTyUYEHUS,
IPUMEHEHHUE U 3HAaY€HUE B IPUPOJIE U
’KM3HU yesnoBeka. OnpenensiTh HOHbI
aMMOHUS U ¢ocdaT- HOHBI B pacTBOpE.

OOBIACHATE CYIIIHOCTH
AKOJIOTHUYECKUX poOJieM,
CBSI3aHHBIX c HAXO0XKIEHUEM

coeMHEHUH a3ota u ¢ocdopa

B OKPY’KAIOILIEH Cpeae.
[InanupoBaTh u
OCYLIECTBIIAThHA MMPAKTUKE
XUMUYECKUE

AKCIIEPUMEHTBI, POBOIUTH
HaOII0/ICHUSI, AeIaTh BBIBOJIbI 110
pe3yibTaTam

HKCIEPUMEHTA MIPU MPOBEACHUU




docdop, aIOTPOIHbIE
moauduxanundocdopa,
du3nIeCKue 1 XUMUIECKHE
cBoricTBa. Okcup pocdopa (V) u
dbocdhopnHas kucnora, puznueckue u

71a00paTOPHBIX OMBITOB U
MPAKTUYECKONPAOOTHI.
CrnenoBath mpaBuiiaM 0e30MacHOM
paboThl B 1ab0OpaTOpUn




XUMHUYECKHUE CBOMCTBA, IOJIyYCHUE.
Hcnonb3oBanue ¢pocharos B
KaueCTBEMUHEPAJIbHBIX YI00PEHUH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3HakoMJIEHHE C
(bU3UYECKUMUCBONCTBAMU

aszora, pocdopa

U UX COCIMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUAIIOB).
O3HakoMJIeHHE ¢ 00pa3IaMu a30THBIX
udochopHbIX yI0OpEHUH.
[Tonyuenue, cobupanmue,
pacro3HaBaHUEU U3YUYEHHUE CBOICTB
aMMHaKa.

B3aumoneiictsue
KOHIEHTPUPOBAHHOMN a30THOM
KUCJIOTBI C MeIblo  (BO3MOXKHO

WCITOJIb30BaHUE BUIEOMATEPHAIIOB).
JlabopamopHhvie onvimoi.:
[IpoBeneHnEe Ka4€CTBEHHBIX
peakiuiiHa HOH aMMOHHS U
dbocdar-roH, U U3yYeHHE
MPU3HAKOB UX MPOTEKAHMUS.
lIpakmuueckas paboma

Ne 3: Tlomy4yenne ammuaxa,
V3yYECHHUEETO CBOWCTB.
Buiuucnenus:

IIPY UCIIOJIb30BAHUN
XUMHUYECKOUTIOCYbI U
o0opyI0BaHMUS.

[Tpon3BOAUTh BBIYUCICHHS

10 XUMHYECKUM

YpaBHEHUSM.

Hcnonb30BaTh MpU BHIMOJIHEHUN
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepHOIUYECKYIO CUCTEMY
XUMU4UecKkuxi3nemeHTon /1. H.
MenneneeBa, Tabauiry
PacCTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN
pAIHANIPSKEHUH METaJIOB)




I10 YPAaBHCHHUAM XMUMHNYCCKHX peaKuHﬁ




2.4

Oobwmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
[VA-rpynmst.
Yraepon u
KPEMHUU, U UX
COEMHEHUS

OO0uras xapakTepuCTUKa HJIEMEHTOB
IVA-rpynnsl. OcoGeHHOCTH
CTPOEHUSATOMOB, XapAKTEPHbIC
CTETICHU

OKHCJICHUS.

VYriepo1, aJUIOTPOIHBIE
MoAU(UKAIIMU, PACTIPOCTPAHEHUE B
npupoje, puznueckue u
XUMHUYECKHUE CBOMCTBA.
Ancopbuus. Kpyrosopor
yIJIEpOJaB IPUPOJIE.

Oxkcunbl yriaepoja, ux
bU3UYECKUEe UXUMUYECKUE
CBOMCTBA, JICUCTBUE

Ha KUBbIE OPTaHU3MBbI, TIOJIyYEHNE
Y IPUMEHEHHE. DKOJIOTMUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yriepona (1V), runoresa
1J100aJIbHOTOTIOTEIITICHUS KITMMATa,
MapHUKOBBIA 3P DEKT.

VYroyibHas KUCIOTA U €€ COMU, UX
bu3nUecKre U XUMUYECKUE
CBOWCTBA,IOJIy4YCHUE U
PUMEHEHHUE.

KauecTBeHHas peaknus Ha
KapOoHaT-noHBI. Mcmonp3oBanue
KapOOHATOB

B OBITY, MEJUIIMHE,

OOBsICHATH 001ITHE

3aKOHOMEPHOCTUB U3MEHECHUU
CBOWCTB JJIEMEHTOB

IVA-rpynmnsl 1 uX COEqUHEHNN €
Y4ETOMCTPOCHUS UX aTOMOB.
XapakTepu3oBaTh (pU3NYECKUE U
XUMHUYECKUE CBOWCTBA IPOCTHIX
BEILIECTBYTJIEPOAA U KDEMHHUS U UX
coeJIMHEHUH (OKCUIOB YIiiepoa,
YrOJIbHOM KUCJIOThI, KApOOHATOB,
OKCHJ1a KPEMHUs,

KPEMHHUEBOW KUCIIOTHI, CUIMKATOB),
CHOCOOBI X MOJTYUYEHUs], IPUMEHEHHE
W3HAYCHUE B IIPUPOJIE U KU3HU
yenoBeka. OObACHATh NPUUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BellleCTBA — CBOMCTBA

— IIPUMEHEHHE — Ha IIpUMeEpax
COCIMHEHUH YIIepoaa U KPEMHHUS.
Omnpenenatb kapOOHAT- U CUIIUKAT-
VOHBIB pacTBOPE.

OOBSACHATH CYITHOCTH IKOJIOTUYECKUX
po0sieM, CBSA3aHHBIX C HAXO0XKICHUEM
YTIIEKUCIIOTO Ia3a B OKPYKAOLIEH
cpene.llonTBepxaarh 0cOGEHHOCTH
COCTaBa OPraHNYECKUX BEILLECTB
IIPUMEPAMHU NPOCTHIX COCANHEHUN




MPOMBIIIJIEHHOCTH UCEIIbCKOM (MeTaH, 3TaH, STUJIEH, alleTUJICH,

XO3SIMCTBE. A3TAHOJI, ITULECPHUH, YKCYCHas
[IepBoHavanbHBIE TOHATHUSA KHCJIOTa), B3aUMOCBSI3b
00 OpraHMYeCKUX BEIIECTBAX KaK HEOPTraHWYECKUX COCTMHEHUN YTriepoaa

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH, | H




STWIIEH, alleTUJIEH, STaHOII,
[JIMLIEPUH, YKCYCHAs! KUCIIOTA).
[IprponHbIe HCTOYHUKHU
yTII€BOI0POI0B(YT0J1b, PUPOTHBIIH
ra3, He()Tb), IPOAYKTHI UX
nepepaboTku (6eH3UH), UX POJIb B
OBITY ¥ IPOMBITIUICHHOCTH.
[TonsiTrie 0 OMOTOTUYECKH BAXKHBIX
BELIECTBAX: JKUpax, OeKax, yriieBojaax
—H1 UX POJIU B KU3HU YEJIOBEKA.
MarepuanbHO€ €TUHCTBO
OpraHUYECKUXU HEOPTraHUIECKUX
COEeIMHEHU.

Kpemuuii, ero ¢puszndeckue u
XUMUYECKUE CBOMCTBA, MOTYyUYECHHE
unpuMeneHue. CoeTMHeHUs
KpeMHUsB npupoje. Oomme
IpEeACTaBICHUS

006 oxcume kpemuus (V) u
KPEMHHUEBOMKHUCIIOTE.

CuIMKaThl, KX UCIIOIB30BAHUE B
OBITY,MEIUIIMHE, TPOMBIITUICHHOCTH.
Baxwuelime cTtpouTeabHbIe
MaTepuasbl:KepaMHuKa, CTEKIIO,
IIEMEHT, OCTOH,

xene300eToH. [IpoGaembr
0€30MacHOrOMCI0JIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B

OpraHUYECKUX BEIIECTB.
OnuceiBaTh poOib OCIKOB, KUPOB U
VTJIEBOJIOB B (DYHKIIMOHUPOBAHUU
YKUBBIXOPTaHU3MOB, COCTaB
MPUPOJIHBIX UICTOYHUKOB
YTJIEBOJIOPOJIOB, UX POJIb

B OBITY ¥ IPOMBIIIICHHOCTH.
[TpoBOAUTE BBIUUCICHUS TIO
YPaBHEHUSIM XUMHUUECKUX PEAKIIUM.
[ImanupoBaTh n

OCYIIECTBIIAThHA NMPAKTUKE
XUMHUYECKHE

HKCIIEPUMEHTHI, TPOBOJIUTH
HaAOJIIOICHMSI, ACNIaTh BHIBOJIBI 110
pe3ylbTaTam

HKCIIEPUMEHTA TIPU NMPOBEICHUU
71a00paTOPHBIX OTIBITOB U
MPaKTUYECKUXPaOoT.

CnenoBaTh IpaBUJIamM
0e30macHONpaboTHI B
nabopaTopuu

IIPU UCTI0JIb30BAHUU
XUMHUYECKOUTIOCYIbI U
000pya0BaHMUS.

Hcnonp30BaTh P BHIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIpaBOYHbIE MaTEPHUAIbI
(Ilepuoguueckyro cucTemy




MMOBCEIHEBHOM KU3HU. XHUMHYECKUX3JIeMeHTOB [[. U.

Xumuueckuii IKcnepumenm: MenneneeBa, TabIUIypaCTBOPUMOCTHU
Jlemoncmpayuu: KHCJIOT, OCHOBAHHUM U COJIEU B BOJIE,
Monenu KPUCTATIINYCCKUX peIHéTOK SHCKTPOXI/IMI/I‘IGCKI/Iﬁ pAan

HaIpsHDKEHU METaJIoB)




anmasa, rpadura, QysiepeHa.
O3HaKOMJIEHHE C TTPOLECCOM
a7IcoOpOLIMMPACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM yTJIEM U
YCTPONUCTBOMIIPOTHUBOTIA3a.
O3HakoMJIEHHUE C

IIPOAYKLHUEN CUIIMKATHOU
MPOMBIIIJIEHHOCTH
(Buneomarepuaribi:

CUJTUKATHAs

IPOMBIIIIEHHOCTH ).

Monenu MoneKy
OpraHUYECKUXBEIECTB.
JlabopamopHuiii onvim:
[Tonyyenue, cobupanue,
pacro3HaBaHUEUN U3YUEHUE CBOMCTB
YTJIEKUCIIOTO rasa.

[IpoBenieHrEe Ka4eCTBEHHBIX
peakuuiiHa kKapOOHAT U CHIIUKAT-
VOHBI U U3YYECHUE PU3HAKOB UX
npotekanus.lIpakmuueckue
pabomuwi:

Ne 4. TlonnyueHue yriekuciaioro
ras3a,n3y4eHHue €ro CBOMCTB.

Ne 5. Pemienue skCriepuMeHTaIbHBIX
3ajza4 110 teMe «Baxaelmnme
HEMETAJIJIBIU UX COCTMHEHUS
Buviuucnenus:




I10 YPAaBHCHHAM XMUMHNYCCKHX peaKuHﬁ

Hroro no pazneny

25
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Pa3nen 3. MeTajiibl ¥ UX COeANHCHUSA

3.1

OO1me
CBOWCTBA
METAJIOB

4

OO6m1as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
UXII0JI0)KeHU B [lepuoanyeckon
CHUCTEME XUMHYECKUX JIIEMEHTOB
J.1. MenneneeBa 1 CTpoeHUs
aTomMoB.CTpOeHUE METAILIOB.
Merannuueckast CBA3b U
MeTaJlTnYecKast

KpUCTAJNINYECKas PEIIETKa.
DIEKTPOXUMHUYECKUI P
HanpspkeHurMeTauioB. Ouznueckue
Y XUMHUYECKHE CBOMCTBA METAJIJIOB.
OO6mue crocoOb! MOTyYSHHS
MetaiuioB. [lonsitue

0 KOPPO3UH METAJIJIOB,

OCHOBHBIEC CITIOCOOBI 3aIIUTHI UX

OT KOPPO3HUH.

Cnnasel (CTajdb, Yyr'yH,
JIOPATIOMUHUN,0pOH3a) U UX
NpUMEHEHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB M CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
METaJI0B (BO3MOXKHO
MCII0JIb30BAaHUEBHUIEOMATEPUATIOB).

PackpriBaTh CMBICT U3y4aeMBbIX
MOHSTUN U IPUMEHSITh ATH TOHSATHUS
MIPU OTMMCAaHUKCBOMCTB BEIIECTB U UX
IIPEBPALLICHUMN.

OOBICHATE 00IIHNE
3aKOHOMEPHOCTH B U3MEHECHUHU
CBOMCTB 2JIEMEHTOB- METAJJIOB U
UX COCUHEHUH ¢ yYETOMCTPOCHHUS
UX aTOMOB.

XapaKkTepru3oBaTh CTPOCHHUE
METaJIJIOB,0011He (U3UIECKUE U
XUMHUYECKHE CBOMCTBA METAJUIOB.
XapakTepu3oBaThb o0111e
CIIOCOOBITIONYYEHHUS METAIIIOB.
OnuceiBaTh CIOCOOBI 3aLTUTHI
METAJIJIOBOT KOPPO3UH.

CrnemoBath npaBmiiaM 6€30macHON
paboTHI B 1abOpaTOpUH MpHU
MCII0JIb30BAHUU XUMUYECKOU MOCYAbI
nOo0OpyAOBaHUS.

[Ipou3BOAUTH BHIUNCIECHUS

[0 YPABHEHUSIM XUMHYECKUX
peaKIuii,eciii OJUH U3 PEareHTOB
COJIEPKUT MPUMECH.

YyacTBOBaTh B COBMECTHOM
paboTeB nape WM rpy1ie.
Hcrnonp30BaTh P BHIMOJIHEHUT




JlabopamopHvie onvimwi:
O3HakoMJieHHE ¢ 00pa3llaMy METAJJIOB
UCIUIABOB, UX (U3UYECKUMU
CBOMCTBaMH.

y4€OHBIX 33JJaHUN TEKCThI y4EOHHKA,




Buvruucnenus: CIIpaBOYHBIC MaTEPHUAIbI

M0 YPAaBHEHUSIM XUMHUECKUX (ITepuonuueckyto cuctemy
pEaKIUn,ECITA OIUH U3 PEArEHTOB xuMmuuecknxisnemenTon /1. U.
COJICP)KUT MPUMECHU MenneneeBa, Tabnuiry

PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH
Y COJIEH B BOJE, DIEKTPOXUMUYECKUIN
pAn

HaNpsHDKEHUN METaJIoB)




3.2

Baxueiue
MeETaJlJIbl U
1504
COCIUHCHUS

16

[Ileo4yHbIC METAIIJIBI: TOJIOKEHUE

B ITepuonnueckoi CHUCTEME
XHUMHYECKHUX 3JIEMEHTOB JI.1.
MenzeneeBa, CTpOEHHE UX ATOMOB,
HaXO0XJIEHUE B IPUPOJIE.

DU3UYECKUE U XUMUYECKHUE
CBOMCTBa (Ha MpUMepe HATPUs U
kanust). OKCUIBIN TUAPOKCHUIBI
HaTpUs U KaJusl.

[IpuMeHeHue NeI0UYHBIX METAIIIOB U
UXCOCIUHECHU.

[llenouyHO3eMeNbHBIC METaJLIbl
Maroiuy W KajJabliUM: TOJIOKEHHE B
[lepnoauueckoit cHUCTEME

XUMHYECKHUX 3JIEMEHTOB
.. MenaeneeBa, CTpOCHUE UX
aTOMOB,HaX0XJICHHE B IPUPOJIE.
du3nyecKre 1 XUMHYECKHUE
CBOMCTBa Maruus u

Kaiaenus. Baxkueimnume
COEJIMHECHUS KaJblHs (OKCH/I,
TUIPOKCH, cosin). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHCHHS.
ANIOMUHUN: TIOJIOKEHHE

B [lepuonnueckoi cucreme
XAMHYECKHIX

OO0BIcHATE 001IHE
3aKOHOMEPHOCTUB WU3MEHEHUU
CBOMCTB 3JIEMEHTOB-

METaIJIOB U UX COeIUHCHUH B
rpynmnaxc y4éToM CTPOCHHS UX
aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTBMETAIUIOB U NX COCTMHEHUM
(OKCUIOB, THAPOKCHJIOB, COJIEH),
CrocoObl UX MOJyYCHUsI, TPUMECHEHUE
1 3HAUYCHUE

B MIPUPOJIC U )KU3HU YEIIOBEKA.
YcranaBnuBaTh NPUYUHHO-
CJI€ZICTBEHHYIO CBS3b: CTPOCHHUE
BEIlleCTBa — CBOMCTBA —
MIPUMEHEHHUE —Ha TIpUMepax
M3y4aeMbIX BEILIECTB.

Pacmio3znaBaThs ¢ HOMOIIBIO
Ka4eCTBEHHBIXPEAKIIUN MOHBI
METaJJI0B: MarHus,

KaJIBIIMS, AJIIOMUHHS, IINHKA, JKee3a
(1D)wm xeme3a (1), menu (11).
JlokasbiBaTh aM(pOTEepHBIN

XapakTep OKCUJIOB U THAPOKCUJIOB
AITIOMHUHHSA U

IIMHKA.




sneMmeHToB JI.1. Menneneena,
CTpPOCHHEATOMa, HAXOXKJICHHUE B
pUpo/Ie.

duzndyecKue 1 XUMUUECKHE
CBOMCTBaamOMUHUSL. AMQPOTEpHBIE
CBOMCTBa OKCHJIA U THAPOKCHUIA
AJTFOMUHUSL.

JKeneso: monoxxeHue B
[Tepnonnueckoricucreme

XUMHUYECKHUX JIEMECHTOB

.. MenpneneeBa, CTpOEHHUE aTOMa,
HaxO0XJICHHEe B Ipupoje. Pusndeckue u
XHMHYECKHUE CBOMCTBA JKee3a.
OKcuibl, TUAPOKCHUIBI U COJIU JKEJie3a
(1) u xxenesza(Ill), ux cocras, cBOIMCTBA
U NoJy4YeHue. Xumuueckuil
IKcnepumenm: [lemoncmpayuu:
Ocobennoctu B3aUMOJIEUCTBUS
OKCHJIa KaJblUsl U HATPUS C BOJOU
(BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB).

OxpamMBaHue MJIaMeHU HOHAMU
HATpUsI, KIS U KaJablus (BO3MOXKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB)
HccnenoBanne CBOMCTB KECTKOM
BOJIbI. [Iporiecc ropeHus xesnesa B
KHUCJI0poJie (BO3MOXKHO UCTIOJIb30BAHUE

IInanupoBats u
OCYIIECTBIISIThHA TTPAKTUKE
XUMHYECKUE

DKCIIEPUMEHTBI, TPOBOIUTH
HaOII0ICHUS, IeJIaTh BBIBOJIBI 110
pe3yapTaTam

OKCIIEPUMEHTA TIPH MMPOBEIACHUU
J1a00paTOPHBIX OMBITOB U
MPAKTUYECKUXPaOOT.

CrnenoBaTb paBUJIamMm
0e30macHOWpabOTHI B
nabopaTopuu

IIPU UCTIOJIb30BAaHUU
XUMHYECKOUTIOCYAbI U
00opyI0BaHMS.

[Tpou3BOAUTH BBHIYUCICHUS

M0 XUMHYECKUM

YpaBHEHHSIM.

Y4acTBOBaTh B COBMECTHOM
paboTeB mape Wi TpyIiIe.
BricTpanBaTh pa3BEpHYTHIC
MUCHbMEHHBICH YCTHBIE OTBETHI C
Onopou

Ha WHGOPMAIINIO U3 YIeOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
WCIOJIb30BaTh U3yUEHHBIH
MOHATUMHBIAANIIAPAT Kypca XUMHU




BUJIEOMATEPHUAIIOB).

JlabopamopHule onvimoi:
[IpoBeneHre KaveCTBEHHBIX PEAKITUI
Ha VMOHBI (MarHus, KajabIus,
ATFOMUHUSA,




1uHKa, xenesa (II) u xxenesa (111),
meau(ll), onmrcanue MpU3HAKOB UX
MPOTEKAHMUS.

Hccnenosanue ampoTepHbIX
CBOMCTB T'HJIPOKCHJIA AIIOMUHUS U
TUAPOKCHUAIIMHKA.
llpaxmuueckue pabomul:

Ne 6. J)KécTkoCcTh BOABI 1 METOIBI
e€yCTpaHeHUs.

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3aJ1a4 o reMe «Baxkuenine
METaJIBl UUX COSTHHCHUS.
Buiuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX
pEeaKInii, €CIIM OJUH U3 PEareHTOB
JIaH B U30BITKEUITU COACPIKUT
MIPUMECH;

MacCOBOM JJ0JIM BBIXO/1a MPOAYKTA
peaxkiuu

Hroro no pazneny
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Paznen 4. Xumus u oKpy:Kapmas cpeaa



https://resh.edu.ru/subject/lesson/1603/start/
http://school-collection.edu.ru/

4.1

XumMug u
OKpY Karomas
cpena

BemecrBa u Matepuaisl B
MMOBCEAHECBHOMKN3HU YEJIOBEKA.
be3omnacHoe ucnoib30BaHUE BEIIECTB
U XUMUYECKUX PEaKIUi B OBITY.
[TepBas nmomoIb TPU XUMHUYECKUX
0KOrax U OTPaBJICHUSX.

XUMHYECKOE 3arpsA3HEHUE
OKpYKarolIen
cpenbl (mpeaesbHas TonycTuMas

XapakTepu3oBaTh pOJIb XUMUU

B pa3IU4HbIX cpepax
NEATEIIbHOCTUITIOAEH, OCHOBHBIE
BEILIECTBA U MaTEpPHUAJbL,
IPUMEHSEMBIE B )KU3HU
COBPEMEHHOTI'0 YEIOBEKA.
OOBSICHATH YCIOBHS 0€30MaCHOTO

HCITIOJIB30BaHUA BCIIICCTB U
XUMHUYCCKHNX




KOHIICHTpalus BelecTs. Poib
XUMHUHUB PEIIEHUN YKOJIOTUUECKUX
npobnem. Xumuueckuii
IKcnepumenm: [lemoncmpayuu:
N3yuenue o0pa3LoB MaTepuanoB
(cTekiio, CIIaBbl METAILJIOB,
NOJIMMEPHBbIEMATEPHUAIIBI)

peakuuii B ObITY.

AHamM3UpOBaTh U KPUTUYECKU
OLICHMBATh UH(POPMALIHMIO O BIUSIHUU
IIPOMBIIUIIEHHOCTH, CEJILCKOTO
X034MCTBA, TPAHCIIOPTA U JAp. Ha
COCTOSIHUE

OKpYKaloIEeH Cpebl.

YMeTh 0Ka3bIBaTh IIEPBYIO ITIOMOLIb
[P XUMHYECKHUX 0XKOTaxX U
otpasieHusx. [ I[pyaumMars yuactue B
00CYXJIeHUHU MTPOOJIEM XUMHYECKON U
DKOJIOTMYECKOMN HAIPABJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MMO3UIINIO
o npobJemMe u mpeaiaraTh
BO3MOXHBIEC ITYyTH €€

pelIeHus

Hroro no pazneny: 3

50P; http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/1485/start/

Pe3epBHOE BpeMs 3
OBUIEE YH1CJIO 68
YACOBIIO

ITPOIT'PAMME
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